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Abstract

This transdisciplinary, practice-based study uses the production of and interaction with
holographic artefacts to explore themes of feminisation, wonder, democratisation, and
value, through anti-hierarchical practice and the sharing of knowledge.

Historically, holography fell victim to the gendering of skills, despite the trending social
movements occurring during the time in which it gained momentum as an artistic

medium in response to the development of the laser in the 1960s. It can be argued that

the phallocentric attitude has created a hostile environment for newcomers, particularly

those not of a white, cis-gendered man background, ultimately contributing to the
perceived, justified or ot hpelyoithisskill fii nsecur.i

This study will consider how the feminisation and democratization of holography could
address these concerns in three stages. Firstly, it does so through the creative
production of holographic images, using novel techniques which challenge the tried
and tested methods documented in the literature. Secondly, through incorporating
these images in the creation of novel objects of wonder, through the use of feminised
processes, it transforms and challenges the machismo of this skill dominated by men
through the feminisation and focus on touch. And finally, the delivery of a
supplementary educational workshop, that equips participants with the confidence,
freedom, and skills to explore this innovative technology, in a practice which is
meaningful to them. By considering the production of holographic artefacts beyond the
commercial, this study explores alternative sources of value that contribute to a richer
aesthetic experience with the technology, for the maker, the audience, and the

participant.

This transdisciplinary study mobilises a rich combination of creative practice,
ethnography, autoethnography, interviews, focus groups, and workshops, to consider
these issues holistically. The autoethnographic nature of this journey includes
exploration of memberships to communities, what impact this has on one's sense of
self and belonging, and the impact this has on creative practice. Using divergent
thinking, this research explores alternative and creative methods of the production and
recording of holograms, challenging the tried and tested method of production. These

plates are then used in conjunction with handmade glass to create novel objects. This



development of a unique creative practice has informed the design of a transportable
workshop to provide accessible, supplementary education, taking holography to the

people.
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1. Introduction

1.1 Introduction

Despite persistent concernst hat t he practice ¢théredsamd ogr aphy

behind this still require urgent investigation, especially as attempts to revive the
practice have hitherto been underwhelming and largely unsuccessful. This
transdisciplinary study provides fresh insight into the practice of holography and the
features and values of the holographic community through an innovative use of
creative practice and qualitative research methods. In so doing, previously
underexplored issues around feminisation, democratisation, value, and wonder, both
for the craft and within the community, are exposed, analysed, and addressed.

This chapter provides the contextual understanding, key definitions, and an overview of
the frameworks for the research, so that the reasons and urgencies behind the study

can be best understood.

1.2 Background to the project

In the 1960s, following the invention of the laser, holography became used as an
artistic medium, under the term display holography. Due to the use of lasers and
chemicals, the production of these works of art would occur in science laboratories,
creating an environment where the worlds of art and science could collide. Michael
Wenyon, a holographer originally trained in optics and one half of the much-esteemed
collaboratived u 0 A We ny o n , s&tedhés imdpds eral predictions for the future
of holography, optimistically suggesting holograms would become somewhat
ubiquitous in society (1978). However, from its inception to the present day, display
holography has not become the popular art medium its earlier users had hoped for,
despite holographers identifying potential issues and offering solutions. Wenyon, for
example, discusses some possible explanations in Understanding Holography (1978)
which, although contextual to the 1970s, articulates arguments that could have been
written very recently. The specific problems that Wenyon highlights will be discussed in
this thesis, one of which is addressed below, as the first of three key problems with

holography, that this project aims to address.
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Three key problems identified by holographers will now be discussed. It should be
remembered that a lack of effective solutions implies that these understandings and
solutions are partial, with further factors or forms of action needing to be considered
and addressed.

Problem one: holography is a novelty.

Holography has been understood by some as a novelty, which brings with it issues of
transiency and value. The word novelty, whilst is known to mean something new, also
carries negative connotations of something being kitsch or a gimmick. Viewing
holograms for the first time is an awe-inspiring experience, however Wenyon makes

the following cautionary comment:

After one has seen half a dozen of these simple holograms, the excitement
begins to pall and one considers more deeply whether straightforward still-life
holograms of objects are really more interesting than looking at the real objects
themselves, which can be considered as sculpture. If holography is to be
successful as a medium, enjoying popular use in applications by artists and
others concerned with image display, it must possess unique characteristics
which give it a special appeal for certain applications. (Wenyon, 1978, p.96)

Whilst the deceptively realistic recording of objects using holography is nothing short of
magical, if we are to consider these holograms as a piece of art, rather than a form of
documentation or display of technigue, we must question what value is added in the

holographic recording of a found object.

Solution: Make more interesting holograms.

Undeterredby We ny o n 6 s cudgereats af succes$ within the holographic

community are largely based on perceived technical prowess as opposed to artistic

value. Despite the context in which holography is discussed in this research, it is hard

to ignore the technologyds sci ejodgeménisof r oot s,
quality are largely framed by quantifiable metrics, rather than the subjective opinions

and critical interpretations of what makes good art. Measurable qualities include
under/overexposure, visual markers of poor triethanolamine (TEA) application and

image resolution. Whilst holographers remain tethered to the scientific roots of
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holography and its metric based, objective system of judgement, many artists will

continue to prioritise technical prowess over other perceptions of value.

When judging holography as an art medium, we also need to consider the aesthetics
the hologram. As with all forms of art, certain aesthetics go in and out of fashion.
Pioneering display holographer Margaret Benyon produced one of the most famous

holograms, Tigirl in 1985 (figure 1); a silver halide reflection hologram, showing the

of

artist® face morph into the face of a tiger, depending on the angle in which it is viewed.

This technologically advanced holographic portrait wowed audiences, and Margaret
Benyon later went on to receive an OBE for her service to art. In Do We Need an
Aesthetics of Holography? Benyon discusses the aesthetic judgement of holography
alongside feminist concerns (1992), which | will explore further in 2.7 Feminism, craft,

and contention.

”

Figure 1 Benyon, M. (1985) Tigirl. Silver halide on glass,
reflection hologram and reproduction. 30x33cm. (Source:
Jonathan Ross Hologram Collection, 2023).

In more recent years, there has been an increase in abstract imagery within display
holography, which challenges the ability to judge a hologram on its accurate

representation of an object.

15



Probl em two: haccessider aphy i snét

Since holography generally requires the use of expensive and specialist equipment

and the knowledge of how to use it, aspiring holographers currently have limited

access to the necessary knowledge and facilities. This problem is exacerbated by

hol ographyds small ¢ ommumeaning thesfatiitieslinavbidhtoof pop

make holograms are few and far between.
Solution: make holography cheaper and domestic environment friendly.

Developments in holographic practice and technology have provided some solutions to
the problems of expense and lack of access to laboratories. In the early 1970s, Jerry
Pethick and Lloyd Cross developed the sand table isolation system (Crenshaw, 2013,
p.2), a much more affordable solution to reducing vibration during the recording
process than the typical, cumbersome isolation table found in a holography laboratory.
This system is frequently used in home holography laboratories today and has been
adapted for use in this research, as described in 6. Democratisation and taking

holography to the people.

The next solution was the creation of affordable holography kits. The San Francisco-

based company Integraf have created three HOLOKITO packages, that f@Aprc
the essentials you need to make many kinds o
(Integraf (1), 2023, no page). These kits are affordable, the equipment included is safe

for use by the amateur and the support offered by Integraf in terms of customer service

and tutorials is exceptional. The Standard HOLOKITO is also used in 6.

Democratisation and taking holography to the people.

A third solution was the development of DIY coating. In 2016, Jeff Blyth published an
article on his DIY method for coating emulsion and recording a hologram on the inside
surface of a wine glass (Blyth, 2016). His method used materials and equipment
readily available to the public. This method was then explored further by Christine
Barkmann in her research degree. The intention for this process was to allow
practitioners to coat their own plates or objects at a lower cost than purchasing

precoated plates, as well as sharing knowledge of coating emulsion on a curved
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surface. Whilst these innovations have been significant, they have not fully solved the

problem of accessibility, as explained in 6. Democratisation and taking holography to

the people.
Problem three: The audhograams. doesndét under st a
This problem is twofold. Firstly, the public often confusewh at i s and i.snét a

Pepper 6 s Gh osdor example aresfrequently misidentified as being

holograms, including the projection of Tupac on stage at Coachella festival in 2012.

Secondly, when people do encounter a real hologram, they may lack the

understanding of how to properly view the holographic image. Holographer Harriet

Casdin-Silver, quoted in Understanding Holography, articulated the problem and

possible solution by suggesting that iThough there may be little of it, to me 1 the

problem is more one of educating the viewer or participant to the unique nature of

holographic integrityd(Wenyon, 1978, p.103). Margaret Benyon also expanded on

these concerns in 1992 by sayingthati Many who are not artists c
recognize holographic art whentheys ee it , and mi si(Benypml9Ret at i c
p.412).

But how essential is the complete understanding of a material, its process and all of its
tenets in the appreciation of the artwork? In contrast to Casdin-Silver and Benyon,
Adamson proposes the idea that there is an importance of noticing the pleasures of an
experience, even if the entirety of the experience is not fully understood (Adamson,
2018, p.118). | will expand on the issues raised in problem three by considering the
definition of a hologram, as discussed later in this chapter, and the issue of making
holograms easy to view for the non-specialist, as explored in 4. Process: Becoming a

holographer.

Though valid, these three key problems that have been identified by the community
only address the practical issues of holography and their impact on the development of
holography as an artistic medium. The fact that holography continues to experience
issues with popularity suggests these understandings are only partial and have neither
captured nor resolved the entire issue, meaning other factors should be identified and

considered. The research in this thesis highlights and examines the social issues that
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surfaced during my time as a transient member of the holography community that |

suggest may be a bigger part of the overall issue.

The problem | have identified is the insidious sexism deeply engrained within the field

of holography. Despite displayho | o gr a p h y éstablfshied asd piomeeringd artist

being a woman, holography is often perceived as a masculine discipline. Upon
researching this area, I noticed a distinct
crafts such as glass, metalsmithing, and the like, yet there is an abundance of literature
regarding women in fisoftodo crafts such as tex

typically associated with the feminine and domestic.

Nochlin has discussed the Awoman probl emd ex
sexism within art and educational institutions, means that despite their skill, no women

have been deemed great enough to be classed as a 6 g r artastdb(Nochlin, 2021, p.9).

With the historical restrictions placed on women accessing arts education, men

automatically had the upper hand, being able to graduate with certification of their

fgreatnessd0 ( No c h | i nPRaint2rEilly MarypOskbmn petitioned forwo me n 6 s

access to the Royal Academy Schools in 1859, but at the beginning of the 20" century,

Slade School of Artin London was s t thé dnly dirt school in Britain that allowed

women t o s t202dyh@pade)l Asttirre, went on, women were granted more

access to arts education, but Nochlin still believesthear t s ar e fistul ti fyi ng¢
and discouraging to all those, women among them, who did not have the good fortune

to be born white, preferably middllep30) ass an
There is no valid argument to suggest women are incapable of producing good art. For

millennia, women have excelled in textile crafts,ands i nce womends art i nr
art production in the 1970s, 80 and 90s (Nochlin, 2021, p.96, p.100), women have

been able to more openly practice a wider range of arts. However, despite their

excellence within multiple disciplines, they remainii nvi si bl e, with | itt]
improve or to challenge the status quo of the male-d o mi nat ed art worl do ¢
Robinson & Tobin, 2018, p.16).

The argument | would like to propose is that, as the root of holography is technology,
which is seen as a masculine skill, despite the powerful women involved in the
development of the field, the voices of men who dominate the community creating a
potentially hostile environment for newcomers to the discipline. This issue has gone

largely overlooked by the wider holography community, demonstrated by a lack of
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awareness, and understanding regarding the gender inequalities and discrimination
within the field. However, |  d befiebetthis problem has gone entirely unnoticed; a
separate Facebook group was set up by Mary Melissa Crenshaw and Anaka Decker in
2020 titled Women in Holography, actively carving out a space for women within the
field to discuss topics, techniques, and events, which from my experience as a
newcomer, creates a far more welcoming and supportive environment. The problem of
hostile voices of men who dominate a field is not unique to holography by any means.
However, due to the relatively small size of the community and finsecurityo (Pepper,
2013, p.1) of the technology, the unwelcoming atmosphere poses a much larger threat

to the future of the skill, than it would of a skill far more developed and secure.

With the dwindling popularity of holography as an artistic medium, the development of
display holography techniques and aesthetics will diminish, eventually leading to the
death of holographic art altogether. | believe the solution lies in the democratisation of
this esoteric skill, giving voice to artists from all backgrounds who wish to experience
this artistic medium. This also provides an opportunity to rupture the current paradigm,
which would otherwise inevitably bring about the demise of display holography. By
approaching this research as a glass artist, | will bring holography into a contemporary
craft context. The practical outputs of this work will explore the three-dimensional
potential of glass and the consequences of such on the holographic image; whilst the
theoretical underpinning will consider the gendered nature of these skills and
techniques, and how the feminisation of this technology can challenge the singular
paradigm that currently exists within holographic practice. In 2. The Canon, inside and
out, | will explore in further detail the gendering of skills and the use of art as social
activism, including the two pioneering women of holography, Margaret Benyon and

Harriet Casdin-Silver.

| began developing my craft practice during my undergraduate degree in Design Crafts
at De Montfort University, Leicester. Using medical imaging for inspiration, my work
developed an autobiographical theme, taking inspiration from family membersoMRI
scans and microscopic images of my own blood. At the time, the exploration of medical
imaging was a means of thinking through health and iliness, connecting to my own
body through a more scientific lens, however as time went on, my work began evolving
to ideas of self in relation to the rest of the world, experience, and the human condition.

With a craft practice comes an expectation of commercial viability, which undeniably
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influences the end result. However, this autobiographical influence was as much about

personal exploration as it was about building a career.

My preferred method of exploring a topic or problem is through my hands. As a
craftsperson, my sampling and design refinement is resolved through three-
dimensional i t i ngl(&ellstriém, 2004, p.370). The sampling process is an iterative
one; of making, thinking, doing, discussing, breaking, reflecting, all of which feed into a

constant feedback loop of practice (Gombrich, 2002, p.302).

1.3 Research question and aims

As discussed, the current understandings of the problem with holography are limited,
and without the meaningful solutions necessary to secure the future of the medium. My
research will address this partial understanding through a holistic appreciation of the
situation, using tools drawn from creative practice and qualitative research methods to
investigate the hitherto underexplored social factors and suggest impactful solutions.
To address this issue, | offer the following research question:

How can the feminisation of a masculine skill democratise the field of holography, and

thus develop holography as an artistic medium?

To answer this question, this thesis will pursue and fulfil:

1. To review the processes for holographic craft as practice-based research.

2. To create and document the process of manipulating the holographic image
through a variety of craft glassmaking techniques.

3. To investigate the haptic potential of the holographic artefact through the use of
craft glassmaking techniques.

4. To construct a student-centred approach to holographic pedagogy which
facilitates an accessible, inclusive holography workshop.

5. To develop a set of recommendations to inform the practices of the
contemporary holographic laboratory for the purpose of feminising and

democratising holography.
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1.4 Definitions

In this section, | will provide background information and definitions for the key terms

and ideas relevant to my research question, aims, and the thesis more broadly.

1.4.1 Holography

As raised in problem three, holography is a widely misunderstood medium, with a
common misconception of mistaking projections and lenticulars as holograms. Even in
exhibitions, the organisers and critics have advertised the work incorrectly. For
example, Robert Mu n d aexhibgion that took place at RHS Wisley in January 2019,
was labelled, by the Times newspaper, as well as other sources, as an exhibition of
holograms, when they were in fact, lenticulars (figure 2) (Munday, 2023). Lenticular
imagery will be explained further, with examples, in 2.4 Imagery in glass.

2ou  Friday January 4 2019 | THE TIMES

ROB MUNDAY

e, | Petal power Rob Munday’s striking holographic work will be on show at RHS Garden Wisley in Surrey from January 5 to 20

e N r 1 *11 h | . 1 . b | . -«

Figure 2 Munday, R. (2017) Naturalium. Lenticulars, photographed for the Times newspaper 4
January 2019. Available at: https://www.rob-munday.com/press-2/2019---petal-power---the-
times (Accessed: 30 July 2023).

Here | will define and discuss holograms in general terms, with a more in-depth
discussion of the forms of hologram specific to my research provided in 4. Process:
Becoming a holographer of this thesis. The definition provided by the Oxford English
Dictionary is not all useful in providing us with a clear idea in our mind of what a

hologram would look like:
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1949

A pattern produced when light (or other radiation) reflected, diffracted, or
transmitted by an object placed in a coherent beam is allowed to interfere with
an undiffracted background or reference beam related in phase to the first (or
identical with it); a photographic plate or film containing such a pattern. (Oxford
English Dictionary, 2023, no page)

The lesser used term, holograph, which can be used interchangeably with hologram,

could be understood t hhotwageaningwhele, &degrapk, or i gi n

meaning picturedo (Wenyon, 1978, p. 8). Hol

vocabulary they use when defining and describing holography. Holograms are often
conflated with projections, with companies such as Axiom Holographics marketing their
products as holograms, when they are in fact projection displays (Axiom Holographics,
2024). | would offer my own definition of a hologram as:

A light pattern recorded in a layer of emulsion, that replays a three-dimensional image
when illuminated by a suitable light source.

As a visual, but also rare medium of art, holographic images can be challenging to
accurately describe, therefore, supporting communication with the aid of diagrams and
photographs can be beneficial. Graham Saxby included this accessible diagram of how
an image is recorded in his book Practical Holography (figure 3) (2004, p.49). | have

included the caption from his book to aide understanding of the image.

Figure 4.3 Denisyuk (single-beam reflection) hologram. (a) In making the hologram the reference beam RB
passes through the emulsion and illuminates the subject to form the object beam OB, which falls on the
emulsion from the side opposite to the reference beam. (b) The hologram is replayed by a reconstruction
heam RB on the same side as the viewer; the image beam IB is reflected from the hologram.
Figure 3 Saxby, G. (2004) Reflection hologram diagram (Source: Practical Holography, p.49
2004).

Having established the generic definition of the medium, it is important to recognise

that there are several types of holograms, requiring different set ups, different
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processing techniques, different recording materials and so on. This research focuses
on single beam reflection holograms, which are recorded on glass plates, using an
analogue process. The details of this process are described in 4. Process: Becoming a

holographer.

1.4.2 But is it art craft?

The classification of craft within art has been an ongoing debate for decades, with
arguments surrounding intellectualisation, form vs function, beauty, and the aesthetic
experience. Many discourses on craft deliberate the practical details rather than
considering these alongside underlying theoretical concepts, thereby implicitly
supporting the idea of craft as unintellectual and lacking in theory. This inevitably
forces craft into a lower position within the established hierarchy of art disciplines.
Indeed, Col I i ngwo od 6 s, whichihg defindd in 1958, suggesasfthat the field
has little purpose other than to create functional objects by following a preconceived
plan (Collingwood, 1958). This disregard for the creativity involved in craft processes is
nothing short of an insult to the craftsperson. Moreover, Benyon perpetuates this idea
of craft being of lesser-than value to i h i g H1992 rpt41R), with her writing

suggesting a distinct division between the two:

Aesthetics as a branch of philosophy that deals with notions of beauty,

decoration and taste has a connection with contemporary art that tends to be

downgraded towards the crafts. Craftspeople in transition towards art will

become a beauty-orientateds e g ment of t hearctr@fwser |l & Wimt
craft world. (Benyon, 1992, p.412)

This quotation suggests high or fine art is an unachievable goal for craft, as if there is a

desperate need for craft to climb the artistic hierarchy. A key characteristic that Benyon

highlights as a difference between high or fine art and craft is form versus function.

With a focus on practical matters when discussing craft, objects with a function will
primarily be classified ascraftt Ec hoi ng Col l ingwoodés notion o
an end, craft objects have a function, whereas fine art is purely for pleasure, which

leads on to the debate of beauty in function. In more recent times, leading intellectuals

of craft, such as Glenn Adamson, and institutions such as the V&A, with their

championing of craft, have contributed to the rising status of craft within the arts. In the

UK specifically, there is Collect Art Fair,anannual, il eadi ng i nternationa

contemporary draft and d aspagg)nodganjs&imaCrafts Counc
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Council, held at the prestigious Somerset House in London. The support of credible
intellectuals and institutions elevate the hierarchical standing of craft, with their
contributions to current literature on the subject, and increased visibility of craft work in
publicly accessible museums and galleries, both of which encourage the improved

perception of craft within the wider population.

Another side to the form versus function debate is the insulting connotations inflicted

on function. Adamson questions whether in our society of smart phones, smart TVs,

even smart refrigerators,t he i mpl i cati on i sdumbd@nddth ot her ob
senses of thattermi mut e, and unintell i gen'tAswilb&damson,
explored in this thesis, in the literal sense, yes, craft objects are mute, but this research

will show an alternative consideration of the function of craft objects; the power of the

object and its ability to communicate a narrative, as well as elicit story telling in others.

The sharing of stories, inspired by interactions with craft will be used in the exploration

of the idea of the aesthetic experience (Risatti, 2007).

From my perspective, the term 6édartdé can cove
sculpture, painting and so on.2 Therefore, any use of the words; art, artistic and artist

are general, umbrella terms for the act of creative practice. Craft is the discipline | align

to. There are areas of overlap between most disciplines, but | believe it is important to

take into consideration the practitioner& sense of identity and where they feel their

work belongs best.

1.4.3 The emotional woman

In this thesis, | refer to ideas of masculine and feminine skills and characteristics.
These concepts are complex, nuanced, and in continual negotiation, and in recent
years have become a significant point of discussion. This discourse has led us to re-

evaluate our outdated views of gender, in favour of fluidity and freedom of expression.

lUsageof the word fAdumbo c &wvenibAdamsgon is usimglittembe bothb | ei st |,
critical of the term, and as an indication of how these materials and objects are perceived.

2 This perspective was also shared by the Bauhaus movement, with their goal of reforming

design and industry. Bauhaus combined the Arts ar
young people based on merit aloned, but most not
system of workshopso (Otto, 2019, p.xxii).
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Halberstram eloquently discusses the problems with a binary approach to gender in his

book Female Masculinity (2018). Like Halberstram, | support the notion of gender
presentation as spectrum, as o0pgshesadvdcatétso a bi
forindicationofigender pr ef er e ihe dskwith Birary §roupimys o2 7 ) .
genderisthatanyone presenting as nhot fdAmaled or nf e
Aunder the banner o 2018 m28)hHalbeistram(adgues for Buidisyt r a m
in gender, stating that Avirtually nobody fi
the elasticity of terms such as fAimand or HAwo
gender (2018, p.27). Ther ef or e, when | refer to fimasculd
to qualities, which could be displayed by any gender, as opposed to binary roles and

behaviours assigned to men and women.

Historically, Western understanding aligns masculinity with cis-gendered men and

femininity with cis-gendered women, and the roles, which society has considered

appropriate to them. Originally, the social roles of men and women were based on their
Aphysical sex differencesd, men were associ a
women were associated with fEpgys@&tWoodj20l, and nu
p.458). Eagly and Wood gave examples of qualities typically associated with men as
Aimasterful, assertive, competitive, and domi
unsel fish, concerned with ot hey&Wooda20b, e mot i o
p.462). These different associated characteristics have resulted in activities being

assigned as for men or for women, depending on which gender could accomplish the

role most efficiently (Eagly & Wood, 2016, p.459). Certain stereotypes have been

based on societal expectations, rather than an inherent fact. Qualities, for example,

such as competitiveness have been socially conditioned into boys.

The dominant constructions of femininity and masculinity within Western thought has

l ed to the notion of women being seen as the
emotion/rationality, mind/body have fAconsign
i ortheanimal 6 ( Gosling, Robinson & Tobin, 2018,
many choices that are made ar e itocouldlevour of
argued it is important to consider how in such hierarchies, the lower choice is often

vastly undervalued despite its essential contribution.
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Historically, emotion and rationality have been considered a mutually exclusive

dichotomy. With Western ideas of thought and reason being associated with the

masculine, and emotions associated with the feminine, Ahmed argues that in turn,
feminism becomes fidesignated as Ohostiled an
Ahmed goes on to argue that we should not dismiss feminism as emotional, in favour

of rationality, as that claim,iwoul d be mi sguided as it woul d

between emotions and rational thought that is crucial to the subordination of femininity

as wel | as feminismotcqudberamued, th&a0 b 4ospr dadDse b
emotions, is to dismiss onebs |lived experien
uncomfortable confrontations; to be emotiona

and impartiality that are asdgumerdt do Ahrmed,h
p.170). Building on ideas from Boler and Probyn, Ahmed reinforces the idea that

emotions can have positive effects, by suggestingthati e mot i ons do not onl
as blockages, they can also openOlgpplBli nes of
182). In this research project, the autoethnographic interludes of personal reflection

address the emotions felt at certain points, or in response to situations, and it is these

emotions that enable me to connect with other members of my communities with a

greater level of empathy, leading to more collaborative outcomes.

Holograms are often described as a novelty, due to their rarity in everyday life, and as

will be demonstrated in the focus groups and holography workshop, wonder is a

common feeling that participants note. Descartes considers wonder our primary

emotion, or passion, defining wonder as an initial impression in response to something

that takes us by surprise, that is rare and extraordinary (Descartes, 2015). He suggests

Aithe i mpact of wonderrmantdo,c am thhe tvheer yi nppoavwe t
novelty of the experienceo and Athe fact that t
power ful at the beginningd (Descartes, 2015,
passion, due to the immediacy of the response we feel to the object that has taken us

bysur pri se, happening before Awe have any kno
beneficial to us or noto (Descartes, 2015, p
data, it is interesting to consider the time in which the emotional response occurs, and

how it may develop over time. We can think of the immediate emotional response as

innocent or purely instinctive, whereas over time, other information from our experience

will feed into the emotional reasoning, developing the original emotional response to

something more refined, and rational, which we can then synthesise with other data.
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Being emotional often carries negative connotations, but Ahmed presents a more

positive perspective on emotions, that:

feminist pedagogy can be thought of in terms of the affective opening up of the
world through the act of wonder, not as a private act, but as an opening up of
what is possible through working together

In this project, | recognise that many emotional responses highlighted in the reflexive
interludes are predominantly negative in tone, however, | do not believe these
reflections are irrational or to be discarded. These negative experiences are valuable to
the holistic understanding of the social problem with holography, the shared experience
of emotions, and it is through examining such responses, such as wonder, we can

establish new pedagogies and demaocratic practices that bring about positive change.

Another factor often tied to femininity, is the domestic environment. With their social

role relying on their inherent traitsdof bei
Apeacef ul 6 ( Re c konfine of th& horhethas sglit. wdmen in thdir attitude

towards Atheiro environment. I n the 1960s, s
traditional ideas of femininity and many fwo

approach to the home as a site of enclosure, boredom, labor[sic], and depr essi ol
(Gosling, Robinson & Tobin, 2018, p.110). But in contrast to this, there were also

women artists who didnodét see the home and do
I nstead, they chose to reflect Aon motherhoo
to reimagine the house as abingoh&Tolkn, 2018, cr eat i v
p.110). It is important to highlight that feminism is made up of many subgroups. As we

can see from this example, they frequently share a common goal, such as equality for

all genders, but it is very possible that certain points can evoke opposite responses

between the groups.

The associations with femininity discussed above are demonstrably the result of

societal poor judgement and societal expectations, rather than a reflection of physical

capability. When considering the gendering of skills, and technology specifically,

Mel |l str°m points out that technology is cons
just as skilled in using@36@aThibargumeent as men ar e
demonstrates how the traditionally held understandings of skills being masculine

prevents women from being easily associated with the skill, despite their expertise.
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However, rupturing these associations by feminising the skill would allow skilled

women to also be recognised, and to have a voice within the medium.

1.4.4 Feminisation and democratisation

Leathwood and Read define feminisation in three ways. Firstly, they consider it in

regard to the balance between men and women in a given field. This could either be

where women are in the majority, or where the number of women is increasing in

relation to men. Secondly, they investigatet he cul tural change of an
field of practice or societyo in alignment w
usually as a consequence of the increase of women in the given area. Finally, they

focusonft hanges in bodily character iplo-lly.so (Leat
Following their emphasis on the cultural change of a field of practice, feminisation will

be demonstrated as part of the production of artefacts in my creative practice. It will

also, as a consequence of the democratic workshop, readdress the gender balance of

the holography community. An example of feminising a masculine material was

discussed by Edwards and Gifford in an article on the feminisation of aluminium, by the
company Alcoa in the 1950s. Alcoads aim was
products, and they chose to do this by finding ways to appeal to women. Aluminium

was previously used afrptanesoin e(xg ded &iflodds2G1%, di ng and
p.168), but after collaborating with designer Marianne Strengell, Alcoa managed to
successfully broaden fiperceptions of alumini
(Edwards & Gifford, 2015, p.167) and took its innovative aluminium fibres, into the

home through textile applications. The campaign was a success, as it considered its

target audience in the context that was fitting, for its time.

In this project, | will feminise holography through the sense of touch, leaning into
characteristics typically associated with those who identify as women, that are often
perceived negatively and largely undervalued, as explored in 1.4.3 The emotional
woman. Similarly to Alcoa, this project aims to broaden the perceptions of display
holography, beyond a technology developed in the laboratory, but instead of altering
the perception of the material, | will be altering the perception of the process. By
feminising holography, this project aims to democratise the technology, to challenge
perceptions that this medium is reserved for elite men, who have access to expensive

equipment in a private laboratory, when in fact, it can be accessible to all.
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| will be using Lippard® description of cultural democracy as a guide for my research:

Cultural democracy is a right just like economic and political democracy, the
right to make and to be exposed to the greatest diversity of expression. It is
based on a view of the arts as communicative exchange. A true cultural
democracy would encourage artists to speak for themselves and for their
communities, and it would, give all of us access to audiences both like and
unlike ourselves. (Lippard, 1984, p.342)

The political impetus of my holographic craft practice is personal; the direction my work

has taken is in response to my lived experience during this research degree. However,

the output of this research is more than just to benefit my own practice. The aim of this

project is to make a difference sociallyandt o fichange cul tures of se
patriarchal domi nan &&dbin, IS, p.288) within hoRgraphyn s o n

Using their definition of feminist art, after initial development as an individual, the

importance of working as a group through a public accessible workshop became very

apparent, demonstrating the power of working as a group to elicit change. This

research project included one pilot workshop, but as will be explained in 8. Conclusion,

the scope for including a more diverse audience is huge, and with this diversity comes

greater Acommuni (bigpard, 1984, e342) dnd demoeracy.

1.4.5 Technical terminology

In the interests of accessibility, | will provide simple definitions of some key technical

terminology used within this thesis, consistent with the manner in which | would provide

this information in a taught holography workshop, to participants of varying experience

and prior knowledge. | have created these definitions through reading key texts such

as Gr ah amM&aakobBratteal Holography ( 199 1) Mi chael Wenyo
Understanding Holography (1978), and the teachings from Martin Richardson and the

research group that | accessed during my time as a PhD student.® | have also created

the diagram below to help provide a visual representation of some of these terms.

3 During the first three years of my PhD, Martin Richardson, head of the Holographic Research
Group at De Montfort University, was my primary supervisor. Greater detail of my learning
experience as part of this group will be discussed in 4. Process: Becoming a holographer.
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Figure 4 Diagram to visualise key technical terminology (Source: Wilkinson, C. 2024).

Pre- and post-swelling are processes that allow the holographer to control the colour of
their silver halide holographic images. Pre-swelling also improves the efficiency of
recording the image. Yet, in this project, | will be focusing on its use in colour
manipulation. The application of the chemicals is the same, but the point at which they
are applied in different; pre-swelling is done prior to exposure, whereas post-swelling

is done after exposure.

Preswel |l ing uses the chemical Triethanol amine
p.50) liquid that is diluted in distilled water. When submerging the plate in the TEA

solution, the holographic emulsion is swollen by a proportion relative to the

concentration of TEA used. After recording a hologram and processing the plate, the

emulsion returns to its original thickness, except, the recorded interference planes are

now closer together, proportionally to the swelling (Saxby, 1991, p.50). The result of

interference planes that are closer together is that the holographic image replays in a

colour of shorter wavelengths, i.e. towards the blue end of the visible light spectrum.

The concentration of TEA used to pre-swell the plates dictates how far along the
spectrum the image replays. Pre-s wel | i ng al so Aboosts the eff
(Saxby, 1991, p.50), meaning the exposure time can be decreased, reducing the

chance of vibration during recording. Exposure time is the amount of time the

holographic plate is exposed to the laser light during recording. It can be calculated

using the following formular: energy=power X time.
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Post-swelling uses citric acid, which is also diluted in distilled water, and is essentially
the reverse of pre-swelling. The interference planes become further apart, meaning the
resulting holographic image replays in a colour of longer wavelength, i.e. towards the
red end of the visible light spectrum. This again is dictated by the concentration of citric

acid used.

All of the experiments in this thesis use single beam, also known as Denisyuk
holography, reflection holography. A single-beam hologram requires only one laser
beam to carry out the recording. This single beam therefore acts as the reference
beam (from the laser, through the plate, to the object) and the object beam (the light
reflected off the object, which then hits the plate). Reflection holography refers to
holograms which are viewed by illuminating the plate from the same side as the viewer
(Saxby, 1991, p.184) (think, light reflecting off a mirror), as opposed to transmission
holography which refers to holographic images that are replayed using a beam from
the other side of the glass plate to the viewer (Saxby, 1991, p.13) (think light shining
through a window). See figure 4 for a visual representation of viewing a reflection

hologram.

| use the term holography process to describe the entire process resulting in a
hologram. | will refer to the recording process, which covers setting up the objects
and exposing the plate to the laser light, and the development process which cover

the developer bath, bleach bath, rinsing and drying to reveal the holographic image.

1.5 Research methodology and methods

This transdisciplinary (Piaget, 1972) research has required flexibility and creative

thinking to best address my complex and multifaceted research question that spans

multiple disciplines. Piaget describes the relationship between the disciplines as
Adynamico and tlyanesetanobdcensptenarfisocietal
1972, abstract), as agreed by Bliemel and van der Bijl-Brouwer (2018, p.3). Bliemel

and van der Bijl-Brouwer go on to add that where transdisciplinarity differs from

mul tidisciplinary and interdisciplinarity, i
towards a shared goal or having disciplines interact with and enrich each

ot herétransdisciplinary innovation is about
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system with a social purpose, resulting in a continuously evolving and adapting
practiceo (Bl i @mwever, 2818,\p.8)nAs goa will sBei thraughout this

thesis, the continual feedback loop (Gombrich, 2002, p.302) plays an essential role in

the research strategy, process and production of artefacts, and future of this research.

Arhi zomatic approach was used t o ptraditonalde a A
research oper at es olnthiKgpiatlthe rese@rdch Hesign ismot & dedt) .

line from A to B, but instead has taken sidesteps and diversions when challenges and
roadblocks presented themselves. As a craftsperson negotiating their way round the

scientific laboratory, the lack of familiarity did require an element of using methods and
methodologies available to me, in a similar notion to Bricolage (Levi-Strauss, 1966).

However, the attitude towards the methodology devised for this project was more

consideredt h an t h-d oddmaetdians of the term and selection from a limited

repertoire of thought (Levi-Strauss, 1966). Brady offers a slightly more appropriate

suggestion of methodology, using the analogy of the Bowerbird (Brady, 2000) in which

the researcher selects the particular aspects of knowledge, appropriate to the project,

to equip the researcherwithafiwor ki ng rather than speciali st
2000). In both cases, the researcher develops a knowledge base covering a broad

range of areas, as opposed to in depth knowledge in just one ortwo areas. Kr ol | 6 s
writing on the rhizome captures this intentional and selective gathering and combining

of methods and methodologies, and the principle of the work informing decisions

through the use of reflexivity. Thus, the rhizomatic approachii nvi t es t hem t o

and follow pathways that the product and process suggestd ( Kr o | $.117-128.1 3, p

A key aspect of this research is my changing position as | tackle the process,
feminisation and finally democratisation of holography. The research draws on my
personal experience of learning holography, integrating myself into the holography
community and incorporating the skill into my craft practice. However, the issues that
this project aims to address, are also reflective of the way in which my membership
(Hayano, 1979) to the different communities came into question. As a result, my
methodological approach therefore necessarily shifts between autoethnography and
ethnography as the most appropriate framework in which to situate my research and
creative practice. This movement depends on the perspective in which | view the work,
echoing the ephemeral nature of my sense of belonging within these communities.
Latour and Woolgar spoke of their experiences as anthropologists within the laboratory

in their book Laboratory Life: The Construction of Scientific Facts (1979), describing it
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as a i namthropologicabstrangenessoa s t h ey fadtietesofthe t he
laboratory as those of a remote cultured(Latour & Woolgar, 1986, pp.40-41). This
perception of otherness (De Beauvoir, 2011 [1949]) and isolation (Lorde, 1984), is a
theme picked up throughout this thesis, from the sense of not belonging through
insecurity in oneself, to the forced discomfort of rejection forced upon someone by

others.

Autoethnography is a qualitative research method that is used to describe moments of

everyday experience, that cannot generally be captured through other, more traditional
research met hods. It connects fithe autobiogr
soci al, and p&aAtams, 20d4 p.254) éné ik & gomular methodological

choice for researchers Aworking from critica
2009, p.38), therefore, autoethnography has been selected for this research project as

tal |l ows the researcher to place itnhveemsddlIgvadd oa
(Leavy, 2009, p.38). However, this research project also adopts other methods and

methodologies to build a holistic picture and more thorough understanding of how

others experience the social issues addressed in this thesis. Autoethnography gives

value to the subjective and takesemotion i nt o account, character:
as feminined6 ( Kel |l er , 19 95 ; isPeetihentdaoghe expldratidn of, whi ch

feminisation of otherwise masculine domains.

Ellis and Adams suggest four ways in which autoethnographic projects start: (1) from
epiphanies or personal struggles, (2) from common experiences, (3) from dilemmas or
complications in doing traditional fieldwork, and/or (4) for the purpose of adding to
existing research (Ellis & Adams, 2014, p.264). It should be emphasised that they note
this list is not exhaustive, and multiple means of beginning may occur and overlap (Ellis
& Adams, 2014, p.265). This project began with an epiphany (Denzin, 2013), following
years of personal struggle. As a new member of the holography community, | had to
spend time integrating myself before | was able to recognise patterns and behaviours,
and critically reflect and consider the wider context of what was happening and how it

affected others in the field.
The fieldwork involved in autoethnography is much the same as other methodologies:

ftake detailed notes, col |l ect rel evant texts

research articles about the topic, &nd consu
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Adams, 2014, p.265). For autoethnographers, however, data can also be found in
Afeveryday e x p&Adams,2@l4 p.266).Ehelinmpsertance of capturing the
everyday experience is that many of the behaviours discussed in this thesis are subtle

and nuanced; it is highly unlikely, in any industry, that perpetrators will explicitly write of

their distain towards or plans to actively isolate members of particular minorities.

Kl ei nman speaks of attending fito thesimubtl et
which lliveouts e xi st programmi ngo ( Kthierésearofapnoject,2 0 0 3,
the extent of the problem | was researching, only became apparent three years into the

project. It was only upon reflecting on the fieldwork | had done up until that point, in

conjunction with the personal reflections | had been writing privately, and conversations

I had been having with colleagues, that these fragments came together to build a

bigger, clearer picture of what was going on.

There are multiple means in which to construct an autoethnographic study, such as
personal narratives, reflexive, dyadic interviews, and community ethnographies, to
name a few (Ellis & Adams, 2014, p.268). Due to the manner in which the problem
emerged in this research, utilising layered accounts (Rambo, 2005) was the most
appropriate method to construct a meaningful representation of this cultural
experience. The retrospectively selected fragments that include personal experience,
as well as memory, extant research and introspection (Ellis, 1991), is reminiscent of
Bricoleur (Denzin & Lincoln, 2005), a method which informed the construction of my
Chameleon methodology. The lack of a sense of belonging and transient positionings
throughout this project is echoed in the fact that this research does not neatly align to
one methodology or method. Instead, much like the chameleon, | explore my
environment, blending in when necessary. Despite these acts of self-preservation
through camouflage and social signalling, the essence of the chameleon, as a

metaphor for my research, remains the same.

As a practice-based investigation, photography has been used as a means of

documenting processes and results, as well as complementing and working with the

written word (Pink, 2007). Within the tables of results, photographs of the holographic

plates serve as a visual record, providing key information and details of experiments

and their outcomes (Holm, 2014, p.383). When used as recording results, photography

as documentation aligns more with Collier an

ideas of photography fitting into a Ascientific frame
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as this project deals with both the empirical, scientific based research, as well as the
emotional, feeling-based research, photography has been used in both a traditional

and contemporary way.

Autoethnographic research and writing offers a rigorous framework through which to

tackle the inaccessibility and socially unjust behaviours of holography. As will be

addressed throughout this thesis, part of the problem is the accessibility of texts
regarding the technology, with complicated t
1991, p.4), and in written formats that are typically aimed atth e fiacademi cal | vy

f ewodo &AdAmMSs,i2G14, p.263). There are guidelines by which this thesis must abide

to be accepted as PhD standard work, however, with the aim of democratisation key to

this research, it has been i mportant to avoi
p.137 in Ellis & Adams, 2014,p.263) tr adi ti onal academic wor k,
handful of other academics0 ( My k hal ov s k ingllis & Ada®62014p . 1 3 7

p.263). The holography workshop discussed in 6. Democratisation and taking

holography to the people is an interpretation of my thesis and it is important to note, |

am not suggesting a rejection of the academy altogether; rather there can be different
applications of my research in practice. Ellis and Adams encourage the use of

i nnovative, dynami c, and nontraditional way
Atranscend emotionally sterile and indellect
Adams, 2014, p.264). As an academic conducting autoethnographic research, it feels
necessary fAto take on the dualseldvEts& ti es of
Adams, 2014, p.260), to achieve a balance of rigor and accessible engagement with

key personal experiences that illustrate the research taking place.

By using a carefully curated selection of methodologies and methods rather than

aligning to one, well established framework, | had to be particularly mindful with my

research design to ensure the research was carried out with integrity and rigour. | used

Yardl eyds Afour key dip285nteensureshévaldiyafmg |l ey, 20
met hodol ogy, which are: fAsensitivity to cont
and coherence; and i mpact a,pads) Ahmsearcthance. 0 (
involving the use of human participants was approved by the Arts, Design and

Humanities Faculty Research Ethics Committee. | reflexively considered the

multiplicities of relationship taking place through focus groups, interviews, a workshop,

and an interactive exhibition. The participation of others as well as the central
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researcher was essential in forming an understanding of the social issues in question,

and as a means of testing possible solutions.

With an importance placed on the stories that are shared as opposed to theories, a
thematic analysis approach was used to cross examine and analyse the data produced
from the array of methodologies and methods used in this research. Thisfit heor-et i c al
fl exi bl &G@GlarKe 2004, p.R) approach complements the malleable, rhizomatic
nature of this project. The process of analysis was conducted by hand. Programs
designed to assist with such a task can be useful, particularly for large quantities of
data, however, for relatively small data sets, where the nuances and unspoken
behaviours form an essential part of the story, | would argue that a computer
programme is not fit for purpose. The manual process of pulling essential data
together, assigning codes and deriving themes from them, allowed me to construct a
tapestry of ideas that speak to one another, and speak to the problem at hand.

In conjunction with this thesis, | curated an interactive exhibition as part of the
holography workshop held at Leicester Lo-Fi. The exhibition consisted of six pieces of
holographic craft; a pendant, a pair of earrings, a pair of cufflinks, a lensed pebble, a
shim pebble, and a frosted pebble. The details of the making of these can be found in
5. Feminisation of holography. The artefacts were displayed under small glass cloches
and the participants of the workshop were encouraged to remove the glass cloches,
pick up the work and use the torches provided to explore the pieces. The small scale
and interactive elements of this workshop were key to explore the themes of touch,
value, and relationships with objects through meaningful contact. At the end of the
workshop, the participants were invited to display their favourite hologram samples
from the day in a co-curated exhibition, to reify the sense of community we had

successfully been building throughout the day.

| return to these discussions in 3. Methodology.

1.5.1 The transient researcher

This research takes place in three environments: university and educational
laboratories and workshops, professional laboratories, and domestic laboratories and

workshops. Each space comes with its own advantages and disadvantages in terms of
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the recurring themes that arise throughout this research, which will be touched upon
during the research chapters 4. Process: Becoming a holographer, 5. Feminisation of
holography and 6. Democratisation and taking holography to the people, then

discussed in 7. Discussion and Recommendations.

This transdisciplinary research examines the continuum, rather than dichotomy,
between the scientific, thought-based aspect and the experiential, feeling-based quality
of holographic craft. The craft approach to this scientific method is essential in the
originality of this research and space must be given to explore this unique positionality,
however, throughout the research, there have been moments where it has been
necessary to solely focus on either the craft or science aspect of the work. | have
chosen to highlight moments of personal reflection by using interludes of pink text, to
clearly indicate the autoethnographical nature of these comments and explain the
change in tone of the writing.

The primary reason for using pink font, was for its association with the feminine. The

colour pink is entrenched in connotations, from infantilisation, to sexualisation,

depending on the shade and where it has been used. The history and reasoning of

how pink has been assigned and used between genders, echoes the deep-seated

sexism within society; when pink was assigned to boys in the early 20" century, it was
because pink was pale red, a strong and Amor
Afdelicdaenapd (Paoletti, 2012, p.85) and the
20™ century, the assigned colours were reversed, but the inferred connotations of what

it was to be a boy, or a girl, remained; pink was now the colour for soft and feminine,

and therefore, a colour for girls.

A range of second wave feminist critique was levelled at the patriarchal association

between the colour pink, with its association with the soft and feminine, and therefore

the identities and experiences of women and girls. This critique emerged in different

ways. For some, it was a concern that presenting in a manner deemed stereotypically
feminine could undermine girlsd devel opment
p.xxi).Othersécri tiqued the ideological conteadol of
womenoés bodies and desires to serve its inte
where women were often confinedtoid omesti ¢ rol es as wives an:

(Maclaran, 2015, no page). The framework of fourth wave feminism, which navigates
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pop culture, pop feminism, and activism, particularly from online sources, champions

and finds resistant possibilities in that which has been denigrated as feminine. My

Chameleon methodology allowed me the flexibility to adapt to my surroundings, both

theoretically and practically, pulling in ideas from various feminist movements to best
support my research aims. Though | wouldnot
wave feminist, my research does align to some of its tenets. Ideas of inclusivity and

activism have been useful in this project, where | have focused on using my

hol ography craft practice as a means of fisho
page) the issues of sexism and misogyny within the holography community. Alongside

this, the holography workshop was designed to make this skill more accessible and

inclusive to a more diverse audience. Throughout this project, | was mindful of how |

presentedmy sel f in terms of my own femininity. A
down o, tnovithithbse araundime. And other times, it felt more appropriate to
Adress upo6, as a way of pushing back against

was in. Colours are a powerful tool for aiding this, and oftentimes, pink has been used

inmy practicet o si gnify moments of dAprofessional poc
masculine normso (Koller, 2008, p.416). For
deliberately to disrupt and interrupt the more traditionally academic text, and to reflect

my personal, emotive experience.

1.6 Anticipated craft outcomes and laboratory work
The originality in this research stems from the unique positionality of the practice. The

practical samples have explicitly explored how a body of glass can manipulate the

holographic image. At the same time, the conceptual exploration of the gendered
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nature of holography has informed the design process of a body of contemporary
holographic jewellery that encapsulates the frustrations and determination of feminist

makers.

The original contributions to knowledge generated by my research are:

1. A craft approach to holography

My practice introduces the idea of touch into the making and interaction of the work to
explore tactility and its effect on our relationship with the technology and artefact.

It also Incorporates holography as a material and process within glass jewellery design,
allowing the glass to act as more than just a vehicle for the emulsion.

2. Framing holographic practice as feminist activism

| develop a creative practice, and the production of artefacts from this practice act as a
social barometer for the issues facing particular skills, e.g., the gendering of skills in

response to societal prejudices and outdated views. This practice pushes back against
the status quo, to suggest alternative methods of practice that are more demaocratic, for

the benefit of the community.

3. Touring holography workshop

This project builds towards designing and delivering an accessible and inclusive

holography workshop. The compact nature of the equipment means this workshop can

be transported easily in a suitcase and the workshop can be adaptedtoeachgr oup 6 s
individual needs. Through all of this, | introduce the idea of democratic practice by

removing boundaries and holding workshops in accessible locations, both practically

and in terms of public accessibility, for participants who may otherwise not have the

opportunity to experience such skills.

4. Research methodology

Inspired by Bricolage and the Bowerbird approach, | use a variety of methods and
methodologies dependant on my positioning at the time, which | have coined the

Chameleon approach.

The original contributions to knowledge will be discussed in depth in 8. Conclusion.
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It is intended the following four groups will benefit from this thesis, in the following

ways:

1. Creative practitioners

As well as craftspeople and holographers, this thesis and its recommendations and
methodology are also aimed more generally at other creative practitioners who will
hopefully be inspired to explore holography in their own, original way. This research
aims to suggest alternative methods of approaching an unfamiliar skill, such as
holography, and to encourage individual practitioners to use their existing skills to
develop applications of the technique that are meaningful to them.

2. Educators

Frameworks suchasDeMont f ort Universityodos U@@e versal D
Montfort University (1), 2023) are common approaches to teaching, ensuring lessons

are planned and delivered that are accessible and inclusive for all students. However,

this thesis demonstrates how a skill can be taught through the lens of another skill from

an entirely different discipline, which can make the information and skill easier to

understand and contextualise. It therefore expands the possibilities of such approaches

asDe Montfort Universityos (UDh)i Moe inforendtionde si gn f

this can be found in 6.4. Leicester Lo-Fi workshop.

3. Practice-based researchers

It is hoped that other practice-based researchers will find the Chameleon approach
useful when selecting methodologies and methods for their own projects. | have tried to
highlight: key areas of friction, such as understanding and learning to negotiate
alternative community dynamics; democratising o n edwas practice; extending the
benefit to others; dealing with unexpected barriers. The information provided in this
project will hopefully give researchers the confidence to use alternative approaches to
methodology, and to utilise the democratisation of practice as a means of encouraging
others to take part in an otherwise inaccessible skill, diversifying the skill base within a

discipline.
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4. Holography community

It is hoped that other artists will take inspiration from this dissertation, to explore a
technology of which they were otherwise unaware of or felt was inaccessible.
Furthermore, from a practicality point of view, the holographic elements have been
created with the non-specialist in mind. By using single beam reflection holography, the
holographic image is visible under a wide range of light sources as opposed to a
spotlight at a fixed angle in relation to the object. It is also my hope that the holography
community take on board the observations of this outsider as an opportunity to reflect
on their behaviour and the detrimental effect their hostility has on newcomers to the
community. Once | was able to create distance from the holography community, |
began to have fun with the process and found a lot more enjoyment and interest in the
subject. | have no doubt that this would apply to others too. | anticipate resistance and
criticism from some of the holography community for using unorthodox methods. | hope
that my alternative approach will encourage greater artistic exploration and will inspire
others who have no experience of holography to engage with the technology in their
own practice. Ultimately, this research and its outputs are intended to support the
future development and success of display holography. Hence, the artefacts created in
this research project form a resolved body of work and will act as a springboard for
future craft development. Both the jewellery and the small sculptural objects will be

suitable for galleries, exhibitions, and retail.
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2. The canon, inside and out

2.1 Introduction

Having established the problems threatening holography as a medium, and briefly
outlined a novel approach to investigating and addressing these, this chapter will
explore in more detail the history of holography, its previous conceptualisation, and
how | will mobilise ideas of craft, feminisation, and touch in my research. In so doing,
draw attention to key issues within the history of holography which this research will

address, including areas of contention towards women and craft.

2.2 Holography: time, space, and context

Holography is relatively young when compared to other art disciplines such as painting

or sculpture and is practised by a comparatively small community. One way to
understand its development is to see the timeline of technological advances and key

people within the field, which contextualises the medium as it exists today.
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2.2.1 Key developments and technological advances

1960 @

The laser is invented by Theodore Maiman

In the early 1960s, US scientists Emmet Leith and Juris
Upatnieks produced the first off-axis transmission holograms
(Holocentre, 2023).

In the early 1960s, Yuri Denisyuk, a Soviet scientist,
developed Denisyuk holograms, later renamed single beam
reflection holograms.

Stephen Benton developed ‘rainbow’ white light transmission
holograms, enabling transmission holograms to be replayed
in white light (Wenyon, 1978, p.101).

Invention of the pulsed laser in 1967 allowed holograms of
people to be recorded.

Cross and Pethickdevelop the sand-table system, negating
the need for heavy, expensive isolation tables (Crenshaw,
2013, p.2-3)

1980

Richard Rallison records a DCG hologram on a glass dome
for the composition of the famous holographic scene in Paula
Dawson’s To Absent Friends(1989).

In 1985, The Royal College of Art, London, opens a
holography unit, and is the only institution to offer masters
and doctoral degrees at the time (Johnston, 2016, p. 136).

In 1988, Martin Richardson receives the first PhD in display
holography in the world (De Montfort University (2), 2023).

2010

In 2016, Jeff Blyth publishes a blog post on recording
holograms on wine glasses,

using readily available materials (Blyth, 2016).

In 2019, Dr Christine Barkmann adapts Jeff Blyth’s DIY
recording process onto glass domes, blown by myself,
renamed hemisphere holography (Barkmann, 2019).

1940
In 1948 Dennis Gabor created the very first hologram

(Wenyon, 1978, p.80).

1970

In 1970, Cross and Pethick open the first School of
Holography in San Francisco (Crenshaw, 2013, p.4).

Integraf, originally founded by Professor Tung H. Jeong in
1973, begin providing information and materials to the
general public with the aim of making holography more
accessible to the non-specialist (Integraf (2), 2023).

1990

In 1994, The Royal College of Art, London, closes its
holography unit (Johnston, 2016, p.136)

In 1999 Geola “patents the world’s first printer for colour
digital hologram printing with pulsed lasers” (Thun, n.d.).

PRESENT DAY

In contemporary holography, The Hellenic Institute of
Holography in Greece are one of the leading companies
producing full-colour holograms, with their Trademarked
product, OptoclonesO (Hellenic Institute of Holography,
2023).

Figure 5 Timeline of key developments and technological advances (Source: Wilkinson, C. 2024).
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It wasndét | ong after its inventi on,pictorlalat t he
holograms, known as display holography, was created. Over the years, many have

written about the fact that the main developments in holography have been concerned

with the quality of the image, rather than the creative applications of this technology.

Benyon suggests:

Many of the workers in the display area of holography are interested in it
because it gives them an opportunity to grasp a fascinating new technology.
They feel themselves on shaky ground when art issues are raised. (Benyon,
1992, p.411)

This perception is solidified by Wenyon& assessment of specific developments:

Developments in display holography have been concerned with improving the
quality of the images, producing full-coloured images, allowing moving objects
to be holographed, producing more exciting images and reducing the necessity
of coherent sources to view holograms. (Wenyon, 1978, pp.79-80)

Limited creative development has led to the production of many naive and novelty

items, arguably tarnishing the reputation of holograms since. Wenyon goes on to
question the interestinrecordingfi st r ai ght-f bof wahdl egrhims of ob
(Wenyon, 1978, p.96), comparing the value of the holographic recording in comparison

to the real object. In defence of display holography, with its short lifespan and small

community of artists using the medium, it has not had the centuries of opportunities to

be developed into a more intellectual form of art.

Benyondés articl e r e daagmphynpgovidehopiteascathinget i cs of
judgment on the artistic value of craft, but despite this, she poses a valid assessment

of the poor evaluation of holographic art. As holography is first and foremost, a

technology, it is unsurprising therefore, that when faced with the problem, of judging a

new form of art, without an existing framewo
respectable groundo, diredwes airre@ ot tod fidhef it ricth
of the work (Benyon, 1992, p.412).

Within this argument, Benyon defines craft as serving a purpose or function, which is a
common argument for the differentiation between craft and fine art. However, Benyon
al so suggests that from this, ithere is no o

1992, p.412). As many art critics and cultural commentators have shown, craft objects
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hold content and ideas. The craft artefacts created in this project address the social
problem with holography, create an aesthetic experience in both the making and
interaction with the work, and from those interactions, produce data that impacts the

course and outcome of this entire project.

Unfortunately, there is still a heavy bias towards traditional holography, with
unorthodox methods and outcomes being strongly criticized and rejected by the
veterans of the community.* Whilst holography is still in the very early days of its
development when compared to the likes of well-established mediums, such as
painting or sculpture, those working in holography should be excited to explore the
vast, unexplored possibilities of this new technology, rather than already being held
back by the constraints of the current paradigm of holography. Due to the expense
involved and rarity of established laboratories, technical holography is not widely
accessible. However, display holography, where more basic set ups can be used
(explored in 6. Democratisation and taking holography to the people, with a full cost
breakdown in 7.4 Recommendations for organising a holography workshop), is much
more appealing to the amateur and has led to the coining of hobbyist holographers as
fbasement holographerso(Wenyon, 1978, p.105). When glass blowing became more
accessible during the Studio Glass Movement, starting in 1962, there was a large influx
of newcomers to the field, which Tait argued diluted the talent of glassmakers (Tait,
2012). This criticism of new glassmakers was unfair and short sighted. As the Studio
Glass Movement showed, the artists needed time to work with the new material, to
explore innovative ways of using glass, which led to the abundant diversity of glass art
that we see today. We must be cautious with terms suchasfibas ement hol ogr a|
for risk of demoralising newcomers with its negative connotations, damaging their

enthusiasm for innovation which ultimately, will secure the future of Holography.

The quotations from both Wenyon and Benyon are from several decades ago. Yet, |
would emphasise their continuing relevance, as both arguments could be seen as a
warning of things to come if artists don6 t  m acénsciows effort to elevate the quality
of holography work being produced. At the Art in Holography: Light, space and time

exhibition at the International Symposium for Display Holography (ISDH) conference in

4 Social media platforms provide an online space for members to police and condemn the
innovations of other artists through extensive bodies of criticism, safe in the knowledge their
opinions cannot be published publicly.
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Aveiro, Portugal, 2018, therewasane f f ort t o i nt r lwldgraphy. Whilstf f t h e
| would praise the delightful contrast in curation of the contemporary work versus the

coll ection of Be nipatadteonaMoonratkon alowerdldoq gverall,

the display of contemporary work was still very conservative. Some artists had created

pieces that incorporated the holographic plates into more sculptural arrangements,

however, it was hard to look at these as much more than flat sheet holograms, to be

viewed from a distance. Therefore, | would argue that despite Wenyonand Benyonads

warnings, holographers have failed to take note.

So, can we take holography off the flat glass plate? Yes. Coating holographic emulsion

onto curved surfaces is by no means arecent inventionbyhol ogr aphydéds stand
the 1970s, Richard Rallison produced a series of DCG Apothecary jars and according

to other members of the holographic community he also coated a glass dome with

DCG emul sion, used i n tTodbseneRiends¢le89)Paul a Daws
hologram. In 2016, Blyth published a blog post, outlining his do-it-yourself method of

coating curved surfaces, in his case, a wine glass, with silver halide emulsion, made at

home using ingredients purchased from shops or online (Blyth, 2016). This at-home

style of domestic holography is something that will be explored in 6. Democratisation

and taking holography to the people.

2.3 Artist, scientist, craftsperson: who is the holographer?

Making holograms is a complex process requiring practical skill, technical know-how
and relatively expensive equipment. These factors limit the accessibility of the medium,
particularly for those who are new to the field, or even just looking to try it out. But once
you have the required understanding, all of the necessary equipment and can
consistently make successful holograms, is that enough to make a successful piece of
holographic art? In their paper from 2013, Oliveira and Richardson discuss the
relationship between art and technology in reference to holography, and the tensions
between the two. They discuss the skills that one must possess in order to make
credible holographic art. However, they also make a strong argument for both sides of
the dichotomy and the struggles they face dealing with the intersection between art and
science through display holography. Oliveira and Richardson suggest artists must have
a level of scientific know-how, but also that scientists lack the creative ability to look at

holography in the abstract manner needed to produce art (Oliveira & Richardson,
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2013).To build on Oliveira and Richardmakeods ar g
holographic art, similar understanding is needed to judge holographic art. To do this,

we must review the underdeveloped framework through which to analyse, and critique

works of holographic art. As mentioned earlier, the typical focus of judging holographic

art is on the technical prowess, rather than the artistic innovation. The trouble we face

is releasing holographic technology from the grip of scientists, to allow artists to

engage with and challenge the current paradigm of holographic practice.

It is important to emphasise that the use of holograms as an artistic medium sits largely

within the field of fine art. Holographic pendants have been in production since Richard
Rallisonds initial e ¥9@0s, mamd anany athers lvaffe donb & i d e a |
since, including August Muth, a contemporary fine art holographer, originally trained in

jewellery making. But sadly, holographic pendants have not developed much past

laminating a flat holographic plate and hanging it from a chain. This research project

looks to integrate holographic imagery into the design of jewellery, working in

conjunction with the glass body as surface decoration or an inclusion, as opposed to

the glass acting merely as a vehicle for the emulsion.

2.3.1 Key people in holography and optical glass, in relation to this project

Not long after the invention of holography, Margaret Benyon began using holograms as
an artistic medium, at a time when holography was only available to scientists.
Originally, she made holograms in the engineering department of Nottingham

University during her fellowship in fine art between 1968 to 1971 (Wenyon, 1978,
p.100). She later worked from her home studio,t hat was f b aeho@oss,and Al
2023, no page). At a similar time to Margaret Benyon, Harriet Casdin-Silver started
working in holography too. Much like Benyon, Casdin-Silver began working in scientific
laboratories to create her holograms, producing work with strong feminist themes. One
of her most famous pieces, Equivocal Forks | (figure 6), as the name suggests, had
multiple interpretations. The prongs could be understood as phallic, but also as
domestic (Ross, 2023). Casdin-Silver was also responsible for scientific developments
within holography, including projection holograms. Benyon and Casdin-Si | ver 0 s
practices will be explored further later in this chapter, in 2.7 Feminism, craft and
contention. Below, | will highlight a small selection of past and present holographers,

with a brief overview of their practice.
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Figure 6 Casdin-Silver, H. (1977) Equivocal Forks I. Silver halide on glass, laser
transmission hologram. 1 1 6  x(Solirde6JR Holocollection, 2023).

The late Richard Rallison was an adventurous explorer of holography and was the first

to investigate the physical three-dimensional possibilities of this medium. He used

holographic films to curve and create cylindrical forms with holographic images, but the

work of note, in relation to this research project, is the dichromated gelatine

hemispherical hologramheprodu ced as part of PaulTaAbBeatws on 6 s
Friends (1989).

UK holographer, Blyth, advanced the concept of DIY holography, with a published
article on the at-home production of silver halide holographic images, coated on shop
bought wine glasses (Blyth, 2016). The aim of this article was to make the production
of holograms accessible to the amateur holographer using readily accessible
ingredients from the internet. The use of a curved surface, in this case a wine glass,
has incredible potential, but this process has not been explored further by many others.
The only other published work of this kind since has been Christine Barkmann in her
PhD thesis in 2019. Barkmann, a PhD graduate from De Montfort University, adopted
Bl yt hds Drethoddnder tesearch into holograms on glass spheres and
hemispheres. The focus of her research was into the practical chemical development
and efficiency of coating onto curved surfaces, with the aim of making this process

more accessible to fellow holographers. Akin to my own research, both Blyth and
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Barkmann recognised the importance of accessibility. Where the research differs, is

that the output of Bl yth anhbloggapherkvithgoren 6 s wor k
existing knowledge and experience with holography who may be interested in

expanding their skills into coating, whereas the aim of my research is to appeal to

those with little to no prior experience.

Pearl John, another PhD graduate from De Montfort University, and talented display
holographer, has produced holographic and lenticular works of a fine art nature, with
rich sentimental themes. John has exhibited her holographic and lenticular work
internationally and works from her holography studio at the University of Southampton
(John, 2023). She also teaches photonics at Southampton University, UK and is
currently the fPrincipal Investigator on the European PHABLABS 4:0 photonics

out r eac h .ptisongartant@highlight the crucial role John plays in providing
holography education. Though our target audiences and focus of our courses differ,
both mine and PHABLABS workshops provide much needed space for such
information to be disseminated. The work of PHABLABS is discussed in greater detalil
in 6.3 Designing the portable workshop.

August Muth, from Sante Fe, USA is arguably one of the most successful
contemporary fine artists specialising in holography. He regularly exhibits at
contemporary art fairs, as well as delivering talks at conferences in both holography
and the wider art sector. Muth notes his longstanding interest in light, originally working
in jewellery, with a particular interest in the light of opals and diamonds, and later
moving into holography to further explore fthe relationship between light, space and
timeo(Muth, 2023, nopage) Though Mut hés work involves min.
such as sandblasting, bevelling and polishing, the work he produces sit firmly within the
field of fine art rather than craft. By exhibiting and discussing his contemporary display
holography practice at art fairs and conferences that are not specific to holography,
Muth has made great advancements in placing holographic works in front of a wider
audience, challenging people to reassess their ideas of what holographic art is and

what place does it have in fine art.
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2.4 Imagery in glass

This section provides an overview of techniques used to create imagery in, or on,
glass. Though not an exhaustive list, it covers techniques that are forms of surface
abrasion, using glass to create the image, and optical imagery, ordered in such a way
to allow the reader to easily compare similar visual effects with one another. It is
important to define these key techniques, to contextualise my research and practice
within the history of imagery in glass. Though many techniques have faded out of
popular use at points in history, all of the techniques described in this section are still in
use today, therefore, contemporary, as well as historical examples have been given, to
show the development and diversity of the imagery that can be created with these
techniques. Below the table, | will explicate each method in turn, followed by an
exploration of key themes, comparing the similarities and differences between the

examples in table 1 and my own work within these contexts.
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Technique Origin Object Purpose Artist/seller
Engraving Egyptian Functional Unknown
(Figure 16)
Cut glass beaker
(2" century AD)
Engraving British Site Specific | Nancy
commission | Sutcliffe
|
(Figure 7)
Wimbledon
commission (2018-19)
Etching English Commission | John
Northwood

(Figure 18)
Portland Vase
(reproduction)
(1873-76)
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Millefiori Mesopotamia Objects for | Unknown
the OA
caliphs in
Baghdad or

(Figure 10) Samarra
Mosaic bowl
(9" century BC)

Murrini USA Decorative, | David
fine art Patchen
sculpture

(Figure 1)
Ellipse series
(no date)
Cameo Roman Decorative Unknown
(Figure 8)
Portland Vase
(mid 1% century BC to
late 1% century AD)

Enamelling Egyptian Ceremonial | Unknown
i for the
burial of
Thutmose I

(Figure 13)
Cosmetic jug
(1425 BC)
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Stained glass | French Religious Maker
architectural | unknown.
decoration Donated by

Queen
Blanche of
Castille

(Figure 12)

North Rose Window

(12" to 13" century

AD)

Lampworking | British Decorative, | Calum
fine art, Dawes
sculpture

(Figure 9)
Surface
(2019)

Lenticular British Gift / Hertfordshire

souvenir Zoo, UK

(Figure 19)
Meercat lenticular
(2017)

53



(Figure 15)
Indigo
(2013)

Lenticular British Y r Decorative Helen Slater
) sculpture
—
| B2
(Figure 14)
Breaking Ground
(2019)
Reflection USA Fine art Mary
hologram Harman
(Figure 17)
Anthropos
(2018)
Projection USA Fine art August Muth
hologram

Table 1 A sample of techniques used to apply imagery to glass, from historical to present day.

Glass objects that are created with the intention of being decorated are referred to as

blanks (Klein & Lloyd, 1993, p.272). Using a variety of hand tools, machinery and

chemicals, the surface of the glass can be abraded to leave a design. It is believed that

historically, glass was used to imitate precious stones (Tait, 2012, p.23), so during the

early days of coldworking, it is the consensus that the pieces were finished with
t e ¢ h n ianduheysused (odisasuch gs flirk &nd 2

fistoneworker sbo
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simple files to engrave the glass (Tait, 2012, p.78). As this new material became more
familiar, specific tools and techniques were developed, but the connection between

stone carving and glass coldworking is still recognisable today.

Figure 7 Sutcliffe, N. (2018-19) Wimbledon commission.
Gilded and engraved band on glass. No dimensions
given. (Source: Crafts Council, 2024).

Engraving, Athe process of cutting a desighn
p.273), can be done by hand, using tools such as a needle, or Dremel with diamond

bits, or by machinery using engraving wheels. According to Klein and Lloyd, Venetian

Vicenzo di Angelo dall Gall is credited with introducing the technique of engraving with

the point of a diamond during the sixteenth century (Wood, 1993, p.78), however, there

is evidence of cut-glass decoration, using wheel engraving, dating back to the Romans

in the first century AD (Britannica, 2024). Engraving generally produces very shallow

decoration on the surface of the glass, particularly if using a needle or Dremel,

however, wheel engraving allows for deeper cuts, ideal for creating Intaglio designs,
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where the design is cut below the surface of
where the background is in the highest plane
Introduced duringthe Vi ct ori an period, with the intenti
alternative t o wkthnhbeeamga smnificantgecoratiray techdique

in its own right (Dodsworth, 1993, p.180). First, the glass is coated in wax. Once set, a

design is drawn on to it, either freehand or using a stencil, then scribed into the wax

using a sharp point, down to the surface of the glass. The object is then submerged in

hydrofluoric acid, etching the exposed glass. This became a popular way of decorating

tableware in the 1850s (Dodsworth, 1993, p.180), but was also useful in the creation of

graal and cameo pieces.

Figure 8 British Museum (mid 15t century BC to late 1%
century AD) Portland Vase. Blown glass amphora, with
cameo decoration. H: 24.5cm D: 17.7cm (Source: British
Museum, museum number: 1945,0927.1, artist not
known, 2024).

Cameo and graal are two decorative techniques, where designs are carved through the
layers of colour in the glass blanks. How they differ, is regarding the qualities of the
finished design. Cameo designs have a crisp finish, as all decoration is done at the end

of the process. In contrast, with graal, the design is carved into the surface in much the
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same way as cameo glass, however, the piece is then returned to the furnace for
finishing. The reheating of the glass, and the additional coating of clear glass, gives the
design more fluidity and softness, than that of cameo (Klein & Lloyd, 1993, p.273).
Cameo dates back to the first century AD, credited to the Romans, who produced the
influential Portland Vase (Dodsworth, 1993, p.186), showcasing the signature design in

white glass, overlaid on a dark blue background (figure 8).

Figure 9 Dawes, C. (2019) Surface. Blown glass
sculpture. No dimensions given. Photography credit:
Jo Howell. (Source: Contemporary Glass Society,
2024).

Lampworking refers to the act of working glass rods over a burner (Morley-Fletcher,

1993, p.111). Common uses of this skill include bead making and pulling canes for

millefiori. Lampworking has become an accessible form of glass art, due to the

relatively small cost and amount of equipment needed, in comparison to the likes of

glass blowing for example. The smaller heat source is also less intimidating. Burners,

or blowtorches, are also commonly used in glass blowing. Though t hi s woul dn
typically be described as lampworking, there are artists deploying the use of a blow

torch that could be perceived as in kinship with lampworking. The contemporary artist
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Calum Dawes uses a blowtorch to finely illustrate blown glass objects with glass

stringers (figure 9).

Figure 10 The Met Museum. (9" century BC) Millefiori/mosaic bowl. H: 5.1cm D:
14.3cm (Source: The Met Museum, The Met Fifth Avenue, Gallery 451, artist not
known, 2024).

Millefiori and murrini are discs of coloured cane, that once cut, reveal an image.
Literally meaning fia thousand fl owerso (KI ei
depict flowers, whereas non-floral designs are referred to as murrini. The discs can be

used as inclusions, commonly in paperweights, as decoration on beads, but also to

create patterns in cast and blown vessels, to name a few. Cast vessels, made using

such discs, have been dated back to 1350-1250 BC, from the Mesopotamia areas.

Vessels in this style are also known as Mosaic glass (figure 10) (Tait, 2012, p.23).
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Figure 11 Patchen, D. (no date) Ellipse series. Blown glass murrini
sculpture. No dimensions given. (Source: Patchen, D, 2024).
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Figure 12 Chartres Cathedral (12% to 13" century
AD) North Rose Window. Stained glass window.
D:10.15m (Source: World History Encyclopedia,
artist not known, 2024).
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Though there is some evidence to suggest stained glass may have been developed

from as early as the seventh century AD, it is more widely accepted that the technique

became well established in the twelfth century AD, popular in the production of

windows for cathedrals and churches (Vose, 1993, p.48). Examples of such include

The North Rose Window of Chartres Cathedral (figure 12), made by French glaziers

who Adomi nat egl ashse isndau snterdy e, 4993, 1.40)i Imagesiarme 0 ( V|
created by soldering, or leading, coloured pieces of glass together, or enamelling

images onto clear glass.

Figure 13 The British Museum (1425 BC) Egyptian
enamelled cosmetic jug. H:8.7cm. (Source: The British
Museum, museum number: EA47620, artist not
known, 2024).

To stain or enamel glass, enamel powder is mixed with an agent, for example oil, and
is then painted onto the surface of the glass. The glass is then gently reheated, affixing
the powder to the surface of the glass, and the piece is slowly cooled to ensure it has
been adequately annealed (Wood, 1993, p.72). Enamelling has not been used for
stained-glass windows exclusively; it has been used on vessels, such as the cosmetic
jar (figure 13) made for the burial of Thutmose Il of Egypt in 1425 (Tait, 2012, p.26).
Examples of enamelling can be credited to their makers, by the aesthetic qualities of

the i magery. For example, Venetian enamell in
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precisionodo, whereas German decoration i
1993, p.48).

Due to the optical qualities of the material, it is possible for the body of glass to
manipulate an image on the surface of, or within, the piece. Qualities such as refraction
and reflection can distort the image, introducing the possibility of visual deception,
altering the viewer& perception of the work. The interaction this encourages between
viewer and piece, introduces the idea of moving images and time. | would argue that
holograms recorded on a flat plate are not strictly optical imagery, in the sense that the
glass is not responsible for the image beyond providing a surface for the emulsion.
However, in my practice, | use the body of glass to manipulate the holographic image,
which in this context, can be considered optical imagery, and therefore, it felt
appropriate to include holography within this survey of techniques.

Figure 14 Slater, H. (2019) Breaking Ground. Glass lenticular. Dimensions not given.
Photography credit: Sylvain Deleu (Source: Slater, H. 2023).

A form of imagery that creates a sense of movement in the image, is the lenticular.
These stereoscopic images employ the use of glass lenses, in conjunction with
interlaced printed images, to create seemingly three-dimensional, animated images.
The public are most likely to have come across lenticulars, in the form of greetings
cards or novelty postcards, but lenticular imagery is a complex and exciting form of art

in its own right. Helen Slater, an internationally acclaimed glass artist recently achieved
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her PhD from the Royal College of Art, London, with her thesis Exploring the optical

Perception of Image in Glass (2020), where she produced innovative cast glass

lenticulars (figure 14) of geometric shapes and landscape images (2022). Though not

holograms, lenticulars are considered in close connection with them, for their deceptive

optical and three-d i mensi onal g u a Hornted ghass.lentiSulaes seeaxr 6 s ki | n
precedent for handmade glass art in conjunction with technology, that displays

excellence in making, artistic value and technical prowess.

Figure 15 Muth, A (2013) Indigo. DCG hologram on
glass.H: 250 W: .ZSdwrce:Muth, A.50
date).

Denisyuk, or single-beam holography, is used in my own holographic practice, but this

is not the only means of recording holograms. This section concentrates on the

position of the holographic image in relation to the viewer, and will use examples of
reflection holograms: AA hologram which is r
hol ogram from the same side as the observero
hol ograms: fia hologram which produces a real
appears to stand out iml978 poBhH)tinreflecion he pl at eo
holograms, the image sits behind the glass plate, whereas with projection holograms,

the image sits between the viewer and the plate. In contrast to the other forms of
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imagery discussed in this section, all examples are contemporary, due to the relatively

short existence of the technology.

The majority of the examples given in table 1, are decorated with figurative imagery.
The use, or purpose, of the objects can dictate what image is represented within the
glass; for example, in The North Rose Window of Chartres Cathedral, the window as a
whole has a theme of the A0l d Testament
i nstrument o ( (hapagey The mdividyal paneld c®ntain related imagery,
such as Mary with the child, Jesus Christ (Cartwright, 2018), for the purpose of telling
the story. Figurative imagery is essential in examples such as this, for the truthful
representation of a specific event. In figurative holographic works depicting readymade
objects, it begs the question, what is the point? On one hand, figurative holograms,
such as OptoClonesE (discussed in 4.2.4 Designing the image), can produce faithful
replicas of expensive, delicate, and rare items for accurate archival purposes.
However, on the other hand, we could question what value is added by viewing a
holographic image of an object we could view in person. Berger presents an interesting
argument regarding the sense of ownership that comes with owning the image of said
object. Inreference to oil paintings of buyable
painting you buy also the | ook dIo72f h7&). It
would argue this theory is by no means limited to oil paintings. With this in mind, the
artist holds a lot of power in the sense of controlling what the viewer sees, and
therefore how it is represented in the environment in which that image is placed. In my
own work, | choose to use abstract imagery, giving the viewer greater space to apply
their own story, rather than accepting the one | am applying to the object. The impact
of this was explored in the focus groups and is discussed in 5.6 Focus groups:

jewellery in the field and the role of holography in contemporary craft.
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Figure 16 The British Museum (2" century AD) Egyptian beaker,
cut glass decoration. H: 8.8cm D: 9.9cm. (Source: The British
Museum, museum number: 1868,0501.919, artist not known,
2024).

An important factor that is considered throughout this thesis, is the role the glass plays
in all of these interactions. Whilst in this section | am discussing imagery in glass, the
glass itself is more than just a surface to decorate; the glass enables and controls the
interaction. This is evident in this Egyptian beaker of the second century AD (figure 16).
It is a beaker of 8.6cm in height, and by the nature of what a beaker is, it is easy to
imagine that this decorated piece was likely carried by hand and used by its owner for
its intended purpose of to drink from. The beaker& surface has been used to record an
event and communicate it with its user. In this specific example, the artefact is used
close to the body, creating an intimate interaction; the user is able to touch the glass,
and the image. In contrast, architectural glass, specifically stained-glass windows used
in religious buildings, are not designed to be touched. They are installed in areas not
typically accessed by many, if any, being placed at a height that is generally out of

reach.
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Figure 17 Harman, M. (2018) Anthropos. DCG
hologram on glass, mounted inside metal army
ration kit box, Wer ambdc
Harman, M. no date).

In Mary Harmans piece, Anthropos (2018) (figure 17), a holographic plate covers the

open top of a metal army ration kit box. Within the box are several ceramic figures, and

upon illumination, holographic figures appear, interspersed between them. Aside from

the standard fido not toucho rule of gallery
between the viewer and image. Conversely, in artworks such as those by August Muth

(figure 15), the holographic image is projected into the space between the glass plate

and the viewer. For all intents and purposes, the viewer is free to touch this image, as

they will not be touching the glass itself. The glass is no longer acting as a physical

barrier.

In this research project, | chose to focus on abstract holographic imagery. The
importance of touch in this context lies on the tactility within the recording process, and
the interaction with the final product or artefact. Recording figurative holograms is a
very hands-off procedure, with its clinical-like set up, inherently constructing a distance
between the viewer and image/object. In my holography work, the plate is placed

emulsions side down onto the objects for recording, producing a holographic image
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that is in contact with the surface of the glass. Visually, this breaks down the barrier of
the glass plate, using the glass as a contact point for the material and immaterial. By
creating a process and product that encourages a hands-on interaction, using methods
that introduce a sense of tactility through the manipulation of light using glass objects,
the result is a holographic image that transcends the space in which it occupies, and

the glass plate that houses it.

Figure 18 Northwood, J. (1873-76) Portland Vase
(reproduction). Blown glass vessel, with cameo decoration.
H: 25cm D: 18.2cm. (Source: Corning Museum of Glass,
2002).

Developing on this idea of accessible interaction, the concept of commercialism tends
to carry negative connotations, particularly in the world of handmade craft, however,
commercialism can be a means of improving the accessibility of an object or skill. The
Portland Vase was somewhat of an enigma, for centuries. Gudenrath and Whitehouse
are of the opinion that the layer of white glass was applied by dipping the partially
blown blue vessel into a pot of molten white glass (known as the dip overlay method, or
flashing), but John Northwood created his reproduction (figure 18) by plunging the
partially blown blue vessel into a premade white glass cup (known as the cup overlay
method, or casing) (Gudenrath & Whitehouse, 1990). Though the casing method may

not have been historically accurate, it allowed Northwood to consistently produce
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viable cameo vessels for commercial sal
involved blowing smaller vessels, using thinner coatings of white glass, and making
greater use of wheel engraving and acid-etching to reduce the time and cost involved
in their production. They also introduced a wider range of colours, instead of the
traditional white glass over a dark blue background, as well as a variety of designs,
including flowers and foliage (Dodsworth, 1992, p.188). These changes made the

pieces more accessible to buyers in terms of cost and aesthetics.

Figure 19 Meercat lenticular magnet. (no date) H11cm W:7.7cm. (Source: Hertfordshire Zoo, 2024).

Commercialism can also benefit accessibility by creating familiarity with an object. If we
look at lenticular technology, the commercialisation of lenticulars has led to their use on
low-cost items such as greetings cards, meaning the public are likely to have seen
them in everyday retail settings such as supermarkets.® By people seeing these
lenticular images in everyday settings, on objects they are able to hold and move to
reveal the motion of the image, when faced with a high-end lenticular, such as the
glass lenticulars produced by Helen Slater, the viewer is more likely to know how to
interact with the artwork they are seeing. This familiarity of an object can lend itself to
bridging the accessibility gap between the viewer and high-end optical imagery art.

A similar gap is bridged by Stained glass artist Gruber liberated stained glass from
traditional religious settings, instead
motifs and stylized figurative subjects

5 The lenticular in Figure 19 is not made from glass. However, in the context of this section, | felt
it was appropriate to offer an example of a commercial lenticular for comparison. Commercial
lenticulars are made of cheaper materials, such as printed images and plastic.
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p.228). These secular images could then appeal to a wider audience of alternative, or
no religious beliefs, whilst also making them suitable for domestic settings. Whilst early
nineteenth century artists prided themselves on their skills in enamelling for stained
glass, regarding this method as superior to that of leading small pieces of coloured
glass (Dodswort h, 1993, p.190), this Ainferi
glass has made the skill more accessible to a wider audience. Leading pre-coloured
glass requires less equipment, making it more affordable than enamelling the colours
yourself, and also requires less technical knowledge of firing schedules and kiln
operation. Like many other skills, adapted for greater accessibility for the hobbyist, it
could be argued it runs the risk of cheapening the skill. However, as argued throughout
this thesis, the elitest mindset of gatekeeping a skill for the sake of prestige,
fundamentally opposes my aim of democratising inaccessible skills. Access to the arts,
for the purposes of commercial gain or personal enjoyment, are equally valid, and the
industry has everything to gain from encouraging a wider audience to partake in a skill.

After reviewing different techniques of creating imagery in glass in relation to their

production, content and user experience, | can draw similarities and differences

between my own craft practice, and the artefacts discussed in this section. Imagery in

glass can provide an excellent means of communicating a narrative, from the recording

of events such as the flooding of the Nile on the Egyptian beaker, to the illustration of

the Old Testament prophecies on the North Rose Window of Chartres Cathedral.

Unlike representational and explicitly narrative work, my abstract holographic imagery

grants the viewer the opportunity to apply their own story to the artefact. Abstract art

can act as an fAanalogy to an unknown worl do.
confined to familiar or predetermined motifs
assertivenesso (Elger, 2024, p. 7). dfbegiever,
representational art and abstract art, are not two distinct binary forms of imagery.

Il nstead, El ger proposes Athe transitions bet
p.8). In the workshop described in 6. Democratisation and taking holography to the

people, participants were asked to bring objects from home, to create holographic

imagery that was meaningful to them. The resulting images illustrated the idea of a

fluidity between representational and abstract imagery, with holograms that could be

read as either. However, what was key, was the invested feeling the participants had

towards their holographic images.
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2.5 Craft and the benefits of the manual

The method of teaching used at De Montfort University when | began my research,
was to learn from each other within The Holographic Research Group. The group was
made up of staff and students with different areas of interest, which contributed to a
wealth of knowledge, that constantly expanded as hew members of the group joined.
Much of the information sharing was verbal, with a learn-by-doing approach. This
method of teaching and learning worked well for me, up until my departure from the
research group halfway through the project. From this point on, | was to learn largely

independently in isolation.

The method of learning without much, or any, guidance from an expert can have

interesting effects. Understandably, it can lead to difficulties with learning a new skill

and raises questions regarding learning communities. However, giving the student the
opportunity to have autonomy (Reece & Walker, 2000, p.11), over their learning and

discovering their ability to generate knowledge themselves, rather than rely on the tutor

(Reece & Walker, 2000, p.13) can lead to much deeper learning with greater results.

For the workshop element of this research, | constructed a format that embraced both
community-based practice, and areas where people could teach themselves through

independent learning. The approach of learning with little guidance from an expert was

used in America, which lead to a monumental shift in glass practice across the world.

In March 1962, the American artist Harvey K. Littleton, in collaboration with Toledo

Museum of Art, created the first glassblowing workshops which amateurs could attend.

Although his father was the developer of Pyrex glassware, Littleton was a ceramicist

and educator, and initially, the glassblowing was unsuccessful. The pieces that were

eventually producedwerefient i rely scul ptural, with no re
functional or r ep ramdwhilst thia was criticisdd bystmee,ghe s 0 ,

studio environment they created in these workshops allowedfori gr eat er fr eedo
e x p r e s(Fait, 30d2) p.217-218). With the technical help of Dominick Labino, who

designed and built a small, inexpensive furnace, these workshops were devised to

make glassblowing more accessible to artists without the need to work with large,

inaccessible factories, and so saw the birth of the Studio Glass movement (Corning

Museum of Glass, 2011). This new approach to glass was introduced to the United
Kingdom when one of the original students of

moved to England, fbringing with him an exhibition of glass work made by Wisconsin
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s t ud g@Qummidgs, 2021, no page). Glassblowing has since become an artistic
medium used by hundreds of artists within the UK alone, with educational courses at
universities and studios running workshops for those who may even have no

experience in art whatsoever.

In contrast to studio glass, the number of people interested in and actively practicing
holography is very low, so opportunities for community-based learning are rare.
Therefore, alternative methods of learning are needed. As holography is considered a
technology first and foremost, the technical terminology and teachings are expected to
come more in the form of a textbook, as opposed to a manual. However, there is a
wide variety in the complexity of the literature. There are two key pieces of holography
literature that are frequently used and compared throughout this thesis: Michael

We n y oUWndesstanding Holography ( 1 9 78) and Gr Mamuwlof PEetigab y 6 s
Holography (1991). Both have proven useful throughout my research, with Wenyon
presenting information in an accessible format, and Saxby providing thorough scientific
background information. Both texts cover common topics, such as diffraction and
common forms of holograms. Wenyon conveys the information using relevant technical
terminology, but in an unintimidating tone. Manual of Practical Holography on the other
hand, reads as more of a technical textbook, which requires a higher level of
understanding to navigate. The supplementation of diagrams in both books, act as a

useful educational tool, especially for complex and unfamiliar concepts.

In addition to the literature, a dedicated triannual conference called the International

Symposium of Display Holography (ISDH), was set up in 1982 to provide a common

place for holographers around the world to meet up, present and discuss ideas on the

topic of display holography. Attendee numbers have ranged from 95 to 228, according

to data kindly supplied by Hans Bjelkhagen (2023). Due to the varied geographical

location and scarce numbers of display holographers, a practical means of

communication is via social media, particularly Facebook, where public and private

groups have been created. The public Faceboo
has 1215 members, with only 78 contributors with points (Holography Forum, 2023),

indicating that only 6.4% of members interact publicly on this group.

As is common nowadays, a lot of written communication occurs online, where texts are

not necessarily subject to rigorous editing. Respectable online journals will follow
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standard procedures of peer review and editing, but with the freedom of online
communication, publication of texts through personal blogs is a readily used method of
communication. The issue important to highlight with self-publishing information on the
internet, is the accessibilitywydiHologranah i nf or
Recording Plate T and Holograms on wine glasses. The new Blyth diffusion method for
making silver halide holograms on glass plates and wine glasses6(2016), whilst there
is no denying the wealth of knowledge Blyth has on holography, and the article aligns
with the aims of this research regarding DIY and democratising holography, the
presentation of information within this article could be challenging for someone with a
learning disability that affects their reading comprehension and or visual processing.
Key factors that make this article difficult to follow are the irregular formatting and the
lengthy explanations within each step. Unfortunately, this can easily lead to
misunderstanding and missed steps entirely. In contrast, the online instructions
provided by Integraf on how to make a hologram, are presented in a far more user-
friendly way. The text is formatted with larger spacing, clear headings and subheadings
in bold font, and the instructions are short and clear. Minimal extra supplementary
explanations are included in the instructions so as to not distract from what needs to be
done (Integraf (2), 2023). Considering the intended audience for both online and
instructional tutorials, the Integraf tutorial appears to be aimed at the complete
beginner, potentially with very little prior knowledge of chemistry or physics, whereas
Bl ythdéds article is most |ikely intearded for
holography background, if not all three. Is this therefore an unfair comparison? Or is

there a lesson to be learned?

A common problem with practitioners, is the struggle to communicate tacit knowledge

(Polanyi, 2009). In a similar vein, Risatti speaksof i pr ocedur al 06 or f@Amot or
referringt o s ki Il Il s facquired t hr oufphougpjtheocytoi ce or
specul ati ono ( RiThaudhthere are2stbferifferepceslbet@een the

two, the premise of both forms of knowledge is the idea that they cannot be

communicated with words. Both tacit knowledge and procedural memory are learnt by

doing. When it comes to communicating craft knowledge, Adamson suggests that:

only one type of literature is particular to craft i a genre that craft can call its

own. Thi s -ticsd ttheexto:hoimmstructional writing
words that which can only be done by hand T to describe the specifics of

process and material that actually constitutes craft. (Adamson, 2010, p.9)
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These textual manuals contain clear instructions that try to communicate to support the
tacit and procedural memory knowledge, as well as the steps needed to make the
product. Many instructional manuals for craft will contain images or drawings to support
the process being described; the instructions will be straightforward and easy to follow.
On the surface, this simple set of illustrated instructions may come across as
unintellectual, but they should be praised for their accessibility, something that is key

for democratic practice.

2.6 Theoretical frameworks for holography as craft: the aesthetic

experience and theories of craft.

Risatti proposes that craft has not been through a period of intellectualisation, like that

of fine art, suggestingthatitd oes not have fit he stlzeonaticaki nd of
support, either from within or without, that
2007, p.2), resulting in craft being considered of lower status to fine art. There has

been a long-standing debate on the differences between art and craft, with suggestions

from writers such as Howard Risatti that craft has yet to go through intellectualisation,

or artists such as Grayson Perry who suggest craft is merely forartist s who #dApl ay

s af e 0, npRagd). Ditimately, the consensus is that craft sits below art in the

creative hierarchy that society has established. Attempts have been made by glass

artists, to establish glass as a fine art skill, aswithf or exampl e Tim Tat ebds

Glass Secessionism. Tate argues that for artists to succeed in glass, their work must

secede from Studi o GI ass. The idea of Gl ass
precedent of Photo Secessionodo, using the mov
studio glass, to fine art. Tate describes StudioGl as s as Atoamd Mmit ewed an

whilst he understands the importance of good technique, he believes to elevate glass
art to fine art status, he suggests fAgd.eat a
(Tate, 2013, no page) This further imposes the idea that fine art places higher than

craft, within the hierarchy of the arts.

As exciting as this coming together of skills is, it means there is no specific theoretical
framework through which to analyse and critique the resulting work. Though it has
been argued that craft has no critical theory due to the lack of intellectual discourse

surrounding the subject (Risatti, 2007, p.2), there is a wealth of literature available on
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materials, methods and developments of craft. Moreover, there are contemporary craft
writers such as Glenn Adamson, who have extensively discussed key areas that shape

the craft industry. Thus, this evidences a clear deep reflection within the discipline.

The idea of the aesthetic experience is centred around the experience of a person

viewing a work of art. Considering the idea of the generation of knowledge through the

act of making, this research suggests the aesthetic experience is something that is felt

at all stages of the lifetime of an object or artefact. Risatti states that craft is drawn
Aemphatically to mater i alttle mat®ial& dtimateend 2007, p
point is solely to become a functional object. The idea that functionality and an

aesthetic experience are mutually exclusive isechoedi n Gadamer 6 s under st
Kant6s theory of judgment in the quotation 0
some end | imits the aesthetic @[A97%ravsedR?® it ca
ed.], p.41). This is an argument | would strongly disagree with. This research looks at

how artefacts produced through craft methods, can provide an aesthetic experience

through the experience of making and using, but also the profound effect they have on

memory, emotion, and relationships.

2.6.1 Practice-based research: framing holography as crafts practice

The combination of holography and glass in such a way that they work symbiotically,
as opposed to the glass merely being a vehicle for the holographic emulsion, is yet to
be truly explored. Due to the nature of transdisciplinary work, we must bear in mind the
perspective through which we are viewing the work, acknowledging that the theories
we are applying may not directly link to the work as a whole. For example, when
considering the holographic element of the new body of work, the relevant theories
may be focused on the technological and physical aspects of the work, whereas when
discussing the work as an object of craft, we may be considering qualities such as
form, function, or value. Therefore, when deliberating holographic craft, we must be
prepared to consider the work from multiple perspectives. This isolated and individual
experience makes it difficult to neatly ring fence one clearly defined theoretical
framework around which to base my entire research; instead, | identify my distinctive
approach within numerous discourses, which acknowledge my personal positionality

within my research.
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Practce-based research is attractive to practitdi
exploration that extends that work in a personal sense as well as contributing to the

wider pictureodo ( Ca n@By Thiugkodtihes prdject, thee®h8 p

heavy emphasis on the importance of doing the craft, not just thinking about the craft,

supported by Candy and Edmonds writings on practice-based research. They define
practice as Athe actual application or use o0
theories relating to i tGandy & Edmonds, 2018 p.64). They also highlight the

importance of the practitioner going beyond the typical level of research involved in

their day-to-day practice (Candy & Edmonds, 2018, p.63-64). Furthermore, it is

essential that the outcomes of practice-based research do not benefit only the artist,

but also the wider community with an offering of an original contribution to knowledge.
Benyon discusses the idea that artists are p
to socieony ®, sqayi ndrat At hat as an artist one
but to the society i n wlpi6)cWiththisiemindjitiseso ( Beny
important to see the artefacts made as a key component of this research project as

more than just a response to the problem, but a physical object that can act as a

catalyst to initiate change.

2.7 Feminism, craft, and contention

Following this emphasis on social change, the rebellious climate of the 1960s saw a
shift in society 6a#titude towards women, with the rise of second wave feminism which
focused on issues surrounding equality and discrimination. This era saw the
emergence of feminist art practices that began to experiment with craft-based work and
art making, as a deliberate decision to push against masculine ideas of expertise and
what belongs in the gallery. But feminist art of the 1960s and 1970s, is just one part of
a long history of women reclaiming different skills and elevating them to art status. As
feminism progressed, a third wave began in the 1990s, encouraging women to express
their individuality, sexuality, and femininity, whilst being more inclusive of race. It is
increasingly accepted that we are now in fourth wave feminism, with the rise of social
media activism, leading to movements such as #MeToo. It is increasingly accepted that
we are now in a fourth wave of feminism. Cochrane defines four key areas of fourth
wave feminism as: rape culture, online feminism, humour, and intersectionality and
inclusion, expanding on each point in individual chapters in her article All the Rebel

Women. The rise of the fourth wave of feminism (2013). Though, as the fourth wave is

74



still in development, Prudence Chamberlain, author of The Feminist Fourth Wave:

Affective Temporality (2017), suggests there is a sense of hesitation towards clearly
defining fourth wave feminism amongst femini
the fourth wave fixes its nature in placeo0o a
moment allows fortheact i vi sm t o devel op mofMhecomaegani cal
of a wave narrative is a point of contention between feminists. Many will argue that it is
ultimately divisive, and that feminism fias a
terms,alter nati ve i dentities, grassroots movement
2017, p.6). On the other hand, others would suggest that when a new wave emerges,

ifit does not eradicate previous efforts of p
particular surge to an ongoing fight for equality
thesis, grouping together ideas in this way is useful to acknowledge some of the shifts

of thinking with which | am engaging, particularly in my alignment with fourth wave

feminism.

This research project aims to address the inequality and imbalance between the

genders within the holography community and examine the consequences this is

having. The behaviours and communications between community members have

created a sense of hierarchical status, a perceived imbalance between genders and an
unwelcoming atmosphere for newcomers. It is unsurprising, given these palpable

issues, that Margaret Benyon and Harriet Casdin-Silver, as two of the first pioneering

display holographers, both dealt with feminist themes in their work and writing. Using

found objects, Casdin-Si | ver 6s hol ograms were phallic, a
femini sm had fAal ways been-Siveregl986,fp.32B)eandthatr i or i t
her work aimed to copmmini cat e iSiveral98®,p818jas di n
At the time of these articles being released, second wave feminism was in full swing,

however, Casdin-Si | ver 6s st at ement regarding how fiwo
become equitabl e me mbSiver, 1989, p.326)gdeetd shawthatCa s di n
striving for equality would, sadly, be no small feat. Benyon raised the valid point, that

Aiin working with a medium from the beginning
in a small way, to influence the direction of its use and perhaps even of the direction of
further technical resear c h dirst pidheering display 197 3, p
holographers were women, both pushing strong feminist themes in their work, so how

is it that holography remained a field dominated by men? When society is pushing

forward for gender equality, what made holography stagnate?
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As mentioned previously, sexism is not unique to holography, by any means. As in

many other industries, women often have to work exponentially harder than men to

achieve equal success, if they are lucky. If we focus on the art world, historically,

women have been restricted access to the same resources that men have. Benyon

gives the example of studying nude models, and that this was granted for men only,
resulting in it becoming Ainstitutionally im
success on the same footing as men(Benypm matt e
1992, p.413). Benyon also speaks of her experience as a practicing display

holographer who identified asawoman, descri bing her human ri gt
curtailedd (Benyon, 1992, p.411). brrworlder 199
is biased against holography, adding another barrier to success for these women. As

we have both noted, in early display holography, there were many successful women

practicing this art form, however, duetoho| ogr aphydés | ack of popul ¢
insidious sexism within society, their talent became somewhat irrelevant (Benyon,

1992, p.413).

The need to inflict a sense of hierarchy on all aspects of a skill, contributes to the

disparity between the genders already put in place from societal sexism. One factor

that perpetuates this inequality is the concept of the 6 aster6 As Benyon points out,

ifiThe master concept of art indicatesimntsoci a
merely in the traditional roles of artist as
(Benyon, 1992, p.413). This pre-set idea of gender roles within art, especially

holography, is still apparent today.

It could be argued that some of the toxicity of the holography community, is due to the
socio-political leaning of the group; if we look at the top contributors to discussions on
the Facebook groups, it is largely dominated by white men. The community seems to
operate as a closed group or an echo chamber for those who can shout the loudest.
Unfortunately, | believe until holography is in a position to interact with the wider art
world, there is a high chance the overpowering voice of the white cis-gendered man
will continue to dominate this community, unless other minorities make a stronger push

back against the current paradigm.

Both Benyon and Casdin-Silver spoke of the isolation they felt, due to being women

working in laboratories. Benyon described the little contact she had with other artists
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andthear t worl d as fAsignificant in i4Sitverl f 0 ( Ben
spoke of the idea of feeling |Iike the 060t her
who Awas not | i k e-Silveh £980, m318). ZHougb likgly@at s d i n

intentional, the way in which Casdin-Silver described herself has connotations of

inferiority and objectification. It saddens me that in the 35 years since, where women

are becoming more common place in laboratory environments, comparing the

experiences of Benyon and Casdin-Silver with my own, it goes to show that there has

not been enough progress regarding how women are made to feel in laboratory

environments.

Isolating people who pose a threat is not new. Within many contexts, women have
been pitted against one another, to see other women as competition, as if there is only

space for one winner. Cixous recognised this, stating:

Men have committed the greatest crime against women. Insidiously, violently,
they had led them to hate women, to be their own enemies, to mobilize their
immense strength against themselves, to be the executants of their virile needs.
(Cixous, 1976, p.878)
We have also seen this happen to artists. As Benyon suggested, art can act as a social
barometer, but it does more than merely make a statement about a situation, it can
inspire change. Much like women, artists have been beaten down, making it harder for
them to stand up for what they believe in, by the very people they threaten with their
growing power. Patricia Leavy, an American sociologist, has spoken about this

phenomenon:
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One of the reasons that the arts and humanities are so marginalised is because
of how powerful they are (1:35:45) é There is real power in the arts and
humanities. We can create real change and of course there will be resistance to
that change. (1:37:35) (Leavy, 2023)

Whether it be men or governing bodies, by segregating the people who challenge
those in a position of authority through isolation, creation of false enemies, and cutting
resources, to name but a few tactics, it is essential that the members of the oppressed

group collaborate to enforce positive change.

An outcome of the silencing and segregation
writing. Throughout history, womends involve
hidden from public view and men have often taken credit for their work.° Ci x o dlsed s

Laugh of the Medusadis a beautiful piece of writing that discusses exactly this. It is

playful and powerful and addresses the fears that many of us have felt when it comes

to writing and speaking, confronting those who cause such fears. Cixous writesof it h e
torment of g et,trdthat if aiyoman doesfipdete kodrage to talk in

public, how fiher words fall al most al wanys wupon

| anguage only that which spea8Bl3.Cikons t he mascu
acknowledges these fears, but emphatically encourages women to write and to find

their voice.

6 This phenomenon was recognised by American suffragist and feminist critic Matilda J. Gage,

and | ater coined the O6Matilda effectd by science
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2.8 Feminisation through touch

Since Aristotlebs proposal of a hierarchy of

have been numerous iterations, however, touch has consistently been ranked the

|l owest . Aristotledbds i nit i,dolowddibyheasingcsimell, pl aced
taste,and finally touch. He considered sight an
advancement , our i nt,wherkas uchiveas thedrmst @mmop me nt 0

sense, a sense that is possessed by all animals (Wallace, 1882, p.Lxiv). The reasoning
of placing touch at the bottom of the hierarchy because of its link to the primitive, the
unintellectual, is reasoning that has prevailed. Aristotle explains that touch, as well as
taste, are intended f or n contributingto bothing batu r
our ani mal Wallace, 4882, p.lcxig)0Thig way of thinking disregards the fact
that we are animals, and our intellectual and moral development would not occur if we
werendét to develop as animals first and
importance that healthy social and emotional development, that are strongly connected
to touch, has on our intellectual understanding of the world. Francis McGlone has
contributed some fantastic research into the importance of touch on our development
and communication with one another, recognising the difference between touch for
understanding our environment, but also touch as a feeling which impacts us socially
as well as physically (McGlone, Olausson & Wessberg, 2014). The sense of touch and
its use in developing motor skills goes beyond the practical applications. The emotional
benefits we get from the objects we create have been grossly underrated. Sherry
Turkle studied this exact phenomenon in her book Evocative Objects (2011), which
showcases a variety of real-life stories and the impact interaction with objects has had

on those being interviewed.

Whilst Ar i s t point bf @iéwscould be understandable, deeming ourselves as the
most domineering animal on our planet, but if we were to contemplate the senses in
comparison with other animals, sight, hearing, smell, and taste are not unique to us. In
fact, our senses are often far inferior to those of other animals. What sets us apart from
other animals is our consciousness and what that allows us to do with our senses. If

we considerDe ni s D uDatwmiandTheors of Beauty, a Ted Talk adapted from
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his book The Art Instinct (2009), he uses the example of the Acheulean hand axes

from 1.4 million years ago, crafted by the Homo Erectus species (2010). Given the

numbers in which they were found, the lack of wear on many of them, and the scale of

them, it is thought that these objects were not crafted for practical use in butchery, but

are instead argued to be the earliest known works of art. Dutton suggests the three

factors that made these objects beautiful enough to be thought of as art,  athe&

symmetry, their attractive materials and, above all, their meticulous workmanshipo

(2010). These hand axes were crafted by hand, which has had such a profound effect

on the course of humanity and its enjoyment of art. Dutton goes on to suggest these

hand axes are an example of an: :tbdyprect t hat d
Aconsciously, cleverly craftedd and demonstr
Aiintelligence, fi ne madnscientiausness anddometippes,anni ng
access t o r dDbuton, 8040). &Vhilstahese gre-historic objects would have

been associated with men via traditional gender norms, none of these qualities are

either masculine or feminine.

There are many mélées for status taking place within the context of this research, with

hierarchies imposed on gender, skills and senses in every capacity, and double

standards are rife within these arguments, making this area a minefield for hypocrisy.

For example, a skill is seen as feminine if it has an association with the domestic, yet

those positionedasibasement hol ographer s with@Weny on, 19
derogatory connotations attached, are perceived as masculine. The categorisation of

masculine versus feminine based on the environment involved is an important one that

has been a common theme throughout this research project. Academia was

historically, it ot al | vy dmean{Leathivodd&Redr y2009, p.48), and it was in

these academic institutions that taught the higherar t s, t hat Omastersod w
default, these forms of art then became associated with the masculine. Handicrafts on

the other hand,t hat coul d be practiced i ntherefoe h o me,
became associated with the feminine. Men who had the opportunity to study fine art,

also had the luxury of being able to producear t fAf or TBhe skibssequredkoe 0 .

making art, hence why they were taught within an academic institution, involved the

use of senses deemed superior via the intellectual ability to consider judgements of

aesthetic beauty. At the other end of the spectrum, w 0 me randicrafts were much

more reliant on the sense of touch in their production, and the products of their labour

were much more about fulfilling a function. This created a rather bleak distinction
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between the luxury of fine art, that is creative and intellectually stimulating, and the
utilitarianism of craft, objects made to serve a purpose and nothing more. What this
doesnot account Cfitdsthe sersuwousespect of craft that hatkes us

enjoy the objects so much (Howes, 2011).

Risatti discusses the association of the apparently superiorando b j ect i ve, fAdi st
s e n s sight) hedring) with fine art, and the seemingly inferior bodily senses (taste,
smell, touch) and their connection to craft (2007, p.148). However, he goes on to

commend the involvement of bodily senses as:

the body provides an important complement to the mind because it is anchored
in the world of actual, lived experience. It expands the mind and tempers the
intellect by providing us with a sense of being in the world that ties us to all
other living things. (Risatti, 2007, p.149)

I f we ¢ on s inaienthatBhi iavaltementbobbodily senses (specifically touch)

within craftcan helpus createafis e ns e oahdthatei afgtd obj ect s have
Anatural o |ife and sokc &l o bngplhasisoon the importamca j u n c t
of touch in social and physical development, we can present a case for the necessity of

the sense of touch and award it the credit it deserves.

2.9 Conclusion

Whilst holography has been used in jewellery by a handful of artists, it would be a push
to suggest it has truly been used within a craft context. Display holography has sat
quite firmly in the realm of fine art, celebrating some success in the first couple of
decades when it initially hit the art scene, but it has since struggled to claim its place
within contemporary art. Understandably, as a relatively new technology, a lot of the
exploration has been in regard to the technical possibilities, which of course is an
essential part of its development. However, the artistic use of holography has been
somewhat stagnant. In recent years, there ha
w a lholagraphy, which looks to be a promising leap forward for more creative means
of construction and display of display holography, but the sculptural nature of these
new works still sits firmly within fine art, as opposed to craft. It is hoped that this
research project can provide a framework for other holographers, new or experienced,

to approach this technology from a craft perspective. One of the key factors of a craft
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practice that this research focuses on, is the sense of touch and its role within making

and experiencing craft artefacts.

As a technology first and foremost, it is understanding that much of the literature is
complex and packed full of advanced terminology. Nevertheless, if we want the make
holography accessible to a wider audience, it is essential that we review how we
communicate the necessary knowledge to readers of all capabilities. Manuals are an
effective way in which to communicate step-by-step instructions, but also the tacit and
procedural memory knowledge that is essential to the making process. Critics are quick
to accuse craft and the manual as being unintellectual, however, the accessibility this
could create for a struggling medium, seems essential to secure its future

development.

Practice-based research provides the perfect framework for exploring two practical
skills, where the making of an object is as important as thinking about an object. Glass
is a superb material for facilitating holographic work, but this transdisciplinary research
places equal importance on both skills, to see the two working symbiotically with one
another. In this research, the artefacts produced have been used to elicit responses
from participants, as well as provide a commentary on the social issues they address.
Handling the artefacts, using our sense of touch allowed myself and my participants to
interact with the holograms in a completely different way. Sight is usually the only
sense available to comprehend these immaterial images, but by treating light as a tool,
and integrating holography into glasswork in such a tactile way, the intangible suddenly
becomes tangible, and our sense of touch becomes central to our understanding of this

work.

The act of feminising holography aims to not only democratise the skill, but to also

support the intellectualisation (Risatti, 2007) of craft, as well as remove the sense of

Aot heringo that i s caodmelitestrskillsvin this chaptelhave s si bl e
explored several factors that have been considered feminine, and this research project

will apply these factors into my new holographic glass craft practice, of which the

success will be evaluated at the end. It is important to highlight that the act of

feminisation is designed to provide equal value to femininity alongside masculinity, and

to neutralise what is currently a very hostile industry dominated by men. A tenet of

feminism that is consistent through each wave is the endeavour for equality. We must
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| ook at our working environment s; no one

however they choose to present themselves. Everyone should have access to the
same resources as one another; no skill should be off limits to someone because of

their race, gender, educational background, disability, or social status. Feminisation,

sho

through the pursuit of feminist goalds of equ
characteristics i such as caring, nurturing and communal collaboration (Eagly & Wood,

2016) 1 in the holographic craft practice being demonstrated in this project, will prove

how these perceived Al esser thando qualities,

display holography.
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3. Methodology

3.1 Introduction to methodology for a practice-based researcher in holographic
glass

The concept of transdisciplinary (Piaget, 1972) research has been a useful framework
from which to work when planning this research. Piaget describes transdisciplinarity as
a methodology that succeeds interdisciplinarity, fivhich would not only cover
interactions or reciprocities between specialised research projects but would place
these relationships within a total system without any firm boundaries between

di scipli neso 138 iThe grandient ndtuged2my pogition throughout the
research, partnered with the anti-hierarchical notions of rhizomatic thought (Deleuze &

Guattari, 180, p.21), is well suited to the idea of soft boundaries between disciplines.

The research intention can be split into three sections; the development of an artistic
medium; the feminisation of a masculine skill through the exploration of touch and the
democratisation of a skill through student-centred approaches to teaching. Each
segment required its own methodology and methods through which to tackle the
problem, but they all needed to work together in symbiosis to achieve the overall aim of
the project. A practice-based methodology was used in the execution of laboratory
experiments and development of holographic craft artefacts, and a selection of
qualitative research methods were selected to explore participantséexperience of
holography and judge the success of my democratic workshop. The politicised
positioning of my creative practices speaks to the feminist theoretical underpinning of
this research, considering the gendered nature of skills, specifically what it means to
fi f e mi anskilktraditionally associated with men and the consequences of such on

the prosperity of the field.

The research strategy was not rigidly designed beforehand. Like many artists, | used a
finding-by doing approach, moving flexibly depending on the roadblocks and
challenges that surfaced, and in response to the data | was gathering on the way. | use
the term Chameleon approach, as it provides an apt analogy for the process of
blending into changing environments (changing memberships between communities)

and social signalling (art as a social barometer); however, no matter how the

84



chameleon presents, the essence of the being remains unchanged (I will always be a

craftsperson).

Coming from an ontological perspective that recognises subijectivity, this research
examines my own practice, as well as otherséexperience with holography and our

sense of belonging within the community. Knowledge was generated via practice-

based research in the production of artefacts, and the gathering of dataonp e op |l e 6 s
experience with holography through focus groups, interviews, and workshop

participation. The interactive exhibition element of this submission created an

opportunity for the collaboration or bridging between both mine and the participantsd
experiences, leading to the creation of a new community, temporary or permanent,

which will perpetuate the ongoing generation of knowledge in this specific field of
holographic craft.

Yardl ey describes four key dimensions of wval
context; commitment and rigor; transparency and coherence; and impact and

importanced (Y ar d| @295). | haw Liséd this as a basis for planning and

executing my research to ensure my methods and methodologies are rigorous, ethical,

and most likely to produce quality, trustworthy data, and | will elaborate on this in 3.2

Qualitative research methods: a lens for lived experience, 3.3 Focus groups,

interviews, workshops, and ethical considerations, and 3.4 Discussion of the

methodology.

3.2 Qualitative research methods: a lens for lived experience.

3.2.1 Practice-based research: methods and artefacts of holographic glass

Candy and Edmonds define practice-b ased research as fAan origi:-
undertaken in order to gain new knowledge, partly by means of practice and the

outcomes of that practicedo (Candy & Edmonds,
importance of both the artefact, and the practice. Practice-based research has been an

essential methodology within this research. Had this project been constructed merely

with words, the knowledge would be entirely hypothetical. Making has been essential,

in demonstrating various methods of approaching holographic process from a craft

perspective, in the act of feminisation through touch, and through the shared
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experience of making in a democratic workshop. Practice was essential to knowledge

generation.

Within practice-based research, the artefact is one way of demonstrating and
generating knowledge, playing a #fAvital part
(Candy & Edmonds, 2018, p.63). In this project, the artefact is also responsible for the

eliciting of stories from others, when used in participatory research deploying

qualitative methods. This capacity for the visual arts to have such an ability has been
recognised by many. Frank talks specifically about the connection between objects and

stories (2012) and Leavy discusses the power of the visual arts to illicit thoughts and

memaries, going on to explain further:

Visual art may serve as a vehicle for transmitting ideology while it can as
effectively be used to challenge, dislodge, and transform outdated beliefs and
stereotypes. In terms of the latter, visual images can be used as a powerful
form of social and political resistance because of the arts, and perhaps the
visual arts in particular, always retain oppositional capabilities. (Leavy, 2009,
p.216)

Additionally, Makel& argues for giving voice to the artefacts also, allowing them to
reveal their stories and the fiknowledge they
Considering objects as active in such a way, proposes the idea of them being in

conversation with the practice.

The knowledge generated by practice-based research is not solely the outcome of the

practice in the form of an artefact but is also the practice itself. During the course of the

research, a feedback loop (Gombrich, 2002, p.302) is generated, through reflection

and tinkering to analyse and plan our next move. Schon describes two methods of

reflection, in action and on action, defined by when the reflection takes place. There is

an argument that reflection-in-actionisc apabl e of Scipda 1®W1, p.276)n g o (
action. However, in contrast, Kroll echoes the idea of the feedback loop, as outlined by
Gombrich, describing how Athe research itsel
the practice itself can suggest new research directions, propelling the entire project
forwardo (Kroll , 2013 thropgh thelir@imacy withwhiohnul d ar gue
craftspeople know their material, the maker continuously responds to the material as

the act of making occurs, thus, creating a feedback loop.
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Artefacts and those who create them can act as a social barometer. Benyon argues

thath Some c¢cl aim that artists might be consider
dangers to societyo (Benyon, 1973, p.6), tho
society will listen. Benyon, along with fellow display holographer Harriet Casdin-Silver,

both explored the creation of holographic imagery with feminist themes, beginning their

journey into display holography in the late 1960s. Later, in a paper from 1992, Benyon

mades ever al comment spregairan ngf Awdmemei n t he |
(Benyon, 1992, p.411) still being a problem within society. Over thirty years later, my

own holography practice continues to fight the repression of women in art.

Practice-based research is interwoven with the theoretical underpinning of this project,
as a means of exploring the feminisation of holography through a craft approach.
Holography typically falls into the category of masculine, whereas craft, with its
connotations of the domestic and decorative,
Museum, no date). The research takes place in three environments; the university
laboratory, a clean, clinical space associated with science and technology; the
university glass workshop, a noisy, messy space associated with craft; and my home
workshop, a domestic space associated with family and home life. Each environment
has its own expectations of behaviours and activities that occur in that space, but
throughout this project, those boundaries were blurred as holography was taken out of
the professional, science, thought-based sphere, into the intimate, domestic, feeling-
based craft sphere. This positioning in terms of social engagement and intimacy has
made a reflexive awareness of the personal, highly important to my work, hence the

inclusion of the next methodologies.

3.2.2 Autoethnography vs ethnography

The key difference between autoethnography and ethnography, is the position of the
researcher in relation to the group being studied. Hayano, one of the first
anthropologists to use the term, suggestst h e A c r i b-ethnogeaphl, then, naust t
include some prior knowledge of the people, their culture and language, as well as the

abilitytobeaccepted to some degree, or to fApasso &
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1979, p.100).” A common idea used within autoethnography, is the notion of

membership to the community in question. Hayano goes on to set metrics for such

membershipa s A p e r maidentificationrswith afgroup and full internal

membership, as recognized both by themselves and
(Hayano, 1979, p.100). The qual i fication of who is and i
complicated one, as will become apparent throughout this research. In the context of

craft and holography, what could the qualifying identifiers of membership be? Student
membership? | pay my fees and have a student card that grants me access to the

laboratories, but from the midpoint of this research | was no longer a student of The

Holographic Research Group. | am a member of various Facebook Holography groups

and have attended one International Symposium of Display Holography (ISDH)

conference, however | do not consider myself part of the community. So where do |

stand in terms of methodology? The insider/outsider positioning in relation to

established groups can offer different insights to an area of interest. Latour and

Wool gar speak of an 0 anashutsaersotd thedabacatoly st r ange
(1986, p.40), however, | would argue that this strangeness can still exist as an insider.

With my changing positionality throughout the project, | have called on and adapted the
methodologies of ethnography and autoethnography, depending on what was most
appropriate at the time, and where | stood as the researcher/practitioner in relation to
the work. As a methodology, autoethnography tends to incorporate methods and
theories from disciplines other than its own as a means of disrupting paradigms.
(Hayano, 1979, p.100). As with other methodologies and methods that borrow from
others, the validity of such frameworks comes into question and a concerted effort
must be made to defend the use of such a framework. Validity, rigor, and limitations of

the methodologies used in this research will be discussed at the end of this chapter.

The persistent feelings of isolation and lack of belonging apparent throughout the entire

project support the notion of ani n d i v iexperientedndife. These experiences are

best shared through stories, which, in autoethnographic research, are prioritised over
theoryyBochner and EIllis write AAutoethnographic

that invite others to thinkandt o f BoeHhner & Ell{s, 2022, p.14; original emphasis).

"TEarly autoethnographers such as Hayamogamagphheéei dea
a hyphen. But in the late 1980s, when the word started to become more widely used, the
hyphen was removed, |l eaving fiflautoethnographyo (EI
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My own experience is not the sole focus of this research. Alongside autoethnography
and ethnography, | used methods involving participants in which they were given the
space to share stories. More information on these methods is described in the next
section, but it is important to note that the stories and experiences of others, are as
importantasmyown. | f it werené6ét for the observation
people and deep reflection on my own experience, | may not have had the epiphany
(Denzin, 2013) that lead to the realisation that the problem with holography is, in my
opinion, social as opposed to practical. The outsider positionality | held at this point of
realisation was what allowed me to see the problem from an alternative perspective,
informed by my experience and insight as a craftsperson. Thus, this research aims to
democratise holography, for the benefit of holography. Holman Jones describes
autoethnographic writing as a socially-just act, with the goal of writing accessible texts
that can inspire positive change in people and the world we live in (Holman Jones,
2005, p.764). The democratisation of holography is designed to encourage the artistic
diversity and development of the technology, and the conversation regarding the social
problem of sexism and misogyny within the field is not to be seen as an attack on those
individuals guilty of creating this hostility. Rather, this work is an invitation to discuss

what we can do as a community to create a more inclusive environment.

3.3 Focus groups, interviews, workshops, and ethical considerations

Participatory methods wereusedt o gat her data on peopbneds s
holography within a contemporary craft context. Methods which involved discussion,

both as groups and between individuals, allowed me to draw out stories from the

participants and engage in conversation to directly question and reflect on the feelings

and ideas that arose.

3.3.1 Focus groups

Tracy defines focus group interviews as fia
is marked by guided group discussion, question and answer, interactive dialogue, and

ot her activiti es oFodusigroaps lyaye foznied éh essemtialp@tdf) .

my research methodology, in order to enhance understanding of the impact of this

research, as well as to support the development of an analytical framework. The focus

groups also offered the opportunity to build my network with professionals in my field
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and potential future collaborators, as well as showcase to a new audience the current

PhD research being undertaken at De Montfort University.

Two focus groups were held, one in London, one in Leicester. The events were in
person, as the only way to obtain rigorous and reliable feedback of my work was
through the physical handling of the holograms and craft objects made as part of my
PhD research. Though the turnout was poor, largely due to the impact of the
Coronavirus pandemic and social distancing restrictions, the two groups provided
intense discussion, excellent feedback and raised important questions that gave me an
abundance of rich data to work from. The only criteria for participants in the focus
groups was to have a professional interest in contemporary craft or holography. This
could include being a student, a gallery owner, educator, maker, or collector, to name a
few. Aside from a professional involvement in craft or holography, diversity in all other
factors was encouraged to gain more comprehensive insights into the topics of
discussion. With the goal of democratising holographic craft, an inclusive range of

participants was a must.

The Coronavirus pandemic began in November 2019, reaching England in early 2020
and leading to three national lockdowns and varying degrees of social restrictions until
February 2022. The main implication this had on my research was the difficulty in
organising in-person focus groups and recruiting participants. Fortunately, glass is a
material that is easy to sanitise and did not disrupt the sessions as much as | had
anticipated. However, there was a strong sense of unease amongst the targeted
participants in that they were unsure about gathering with other people in an enclosed
space, which resulted in a very low turnout. The focus group planning accounted for
the most common restrictions, such as the rule of six, two-meter distancing, but | also
had to be prepared for last minute changes to restrictions and participants cancelling if

they had to self-isolate.®

8 The rule of six and two-meter distancing refers to two major restrictions placed on British
citizens during the Covid-19 pandemic. The rule of six was the ruling that only six people may
gather in an indoor space together. People were also advised to keep a distance of two meters
between themselves and others wherever possible. The aim of these restrictions was to reduce
the chance of transmission of the Coronavirus.
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3.3.2 Interview by default

Interviews were not planned. However, after struggling to recruit participants to the

focus groups due to Covid-related anxieties and restrictions, only one participant was
recruited for the London focus group, inadvertently transforming the focus group into

an interview by default. The planning and execution of the interview matched that of

the focus group, but the one-on-one dynamic allowed for more personal experiences to
be shared and for the participanttofi n a r frealfoe ( F | i c k& Steikke, 2@, r f f
p.207). More in-depth descriptions of the focus groups and interview and the data

gathered are provided in 5. Feminisation of holography.

3.3.3 Workshop

The workshop was a demonstration of the practical skills and processes that were

developed during this research project, but also an opportunity to test the accessible

and inclusive approach, employing student-centred holographic pedagogy. The

teaching methods used in this workshop were groundedon De Mont fort Uni v
Universal Design for Learning (UDL) as a foundation for ensuring the lesson | was

delivering created impact and was meaningful to the participants. The UDL outlines

three key factors regarding ways to fully reach participants, and these are: student

engagement, representation of content, and action and expression (De Montfort

University (1), 2023). To maximise reception by all kinds of learners, any information

that was communicated, was done so using the VARK (Visual, Auditory, Read/write,

Kinaesthetic) model of learning (Fleming, 1992).

The workshop was open to anyone over the age of eighteen and there were no other
criteria for the participants. As the workshop was about accessibility and inclusivity,
diversity in all aspects was encouraged. There were six spaces available which were
advertised through social media and Leicester Lo-Fi 6 s w, é&dblkabld tleough
Leicester Lo-Fi @&wgentbrite page. The age restriction was put in place as children and
adults have different learning needs, therefore trying to teach both would have been
complicated, ultimately leading to both groups having to compromise at different points.
For this workshop, | therefore focused on adult learners and used guidance from
Reece and Walker when planning the session. The key needs they highlight are
allowing the participants: to derive their own goals; autonomy; to take responsibility for

their learning; to have space to share their ideas and feelings; to experience
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Afopenness, tlandiommitme B & ¢ & c {(&RMalkec, 2000, p.11). The
combination of De Montfort Universi@6yos
VARK model and Reece and Walker® values for adult learners, meant that | was able

to construct a framework in which to build an all day, democratic holography workshop.

3.3.4 Methods of data analysis

The primary method of data analysis was through thematic analysis. Braun and Clarke
describe thematic analysisasfia met hod for identifying,
patterns (themes)wi t hi n dat awith a(n2 Of0a6c, ¢ epstiséoydticaky-flexiblel
approach to anal ysi ngp2QgAsdhkieteadchivas guiddday thed
data, it was important | used a form of analysis that allowed the themes to present
themselves, as opposed to approaching the data with a predetermined idea of what |
was looking for. The flexibility of thematic analysis also aligns with the adaptability of
the multiple methodologies and methods used in this research. Employing Braun and
Cl ar &phdsss as a guideline for carrying out my data analysis, | used the following
method:

1. The events were audio and video recorded, which were then fully transcribed.
The audio recordings were transcribed through Otter.ai and Microsoft word. The
non-verbal behaviours were recorded on the same transcripts, using the video
recordings to transcribe these manually.

2. |immersed myself in the data, sat with it, then worked out what was important
and what needed pulling out to examine further.

3. Ithoroughly and systematically combed through the data: key quotations and
behaviours were pulled out and noted on an excel spreadsheet.

4. Codes were generated manually and noted next to each piece of data.

From these codes, themes were then derived and noted along the top of the
table. This table format allowed me to visualise key themes that commonly

occurred throughout the data.
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6. The data involving the commonly occurring themes were then analysed

together in the form of a discussion in 7. Discussion and recommendations.

Joint experience |Collaboration| Wonder|Learning | Body language Confidence Handling of objects | Further development Sense of achievement

Figure 20 Screenshot of participant data spreadsheet (cropped for data protection).

The Excel data table has not been made available to protect the identity of the

participants. It was important to combine data from all events that involved the use of

participants, so | could clearly indicate common themes between the three. This

culmination of data is key in viewing the context of this research from multiple

perspectives, and not in isolation from each other. Making initial notes by hand was

useful for familiarising myself with the data, then transferring these notes to a

spreadsheet proved helpful when organising the data into groups for coding, and for

searching, reviewing and refining the themes. Choosing whatisandis n 6t a t h e me
requires firesearcher | udgme,bdtcreatinavesuah & CIl ar
representation of the data was invaluable in helpingmededuce what was and

as important and relevant.

Manual codingi s popul ar with those Adrawn to creat
p.186). Whilst computer software greatly improves efficiency and relievest he fit i me
consuming tedium of data managemento(Podolefsky, 1987, p.14), due to the small

number of participants and relatively small data set, manual analysis was manageable,

but also beneficial to help me immerse myself in the data. Not only that, but computer

software would have been unable to understand the nuances of the participantséverbal

and non-verbal communication, which all contributed to the richness of this data. By

reviewing the video recordings myself, | could note subtle gestures and body language

that could provide greater context to what was being said, or not said. All of the cues
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that people use could be included in thematic analysis, to build a fuller picture of what
was happening. Data was gathered from the Holography Workshop feedback
gquestionnaire (see Appendix 5), in the form of a numerical rating scale. This data was
then transformed into pie charts through Excel® data analysis function, as a simple

visual tool for understanding the impact this workshop had on the participants.

3.3.5 Ethical considerations

Prior to undertaking the focus groups and workshop, full ethical approval was applied
for and granted. Any data shared from these events in the form of quotations, has been
anonymised with the use of pseudonym. Transcripts have not been made available in
the Appendices of this thesis to protect the identity of the people involved. A blank copy
of the participant information forms, consent forms and feedback questionnaire have

been included.

Both the focus groups and workshop were classified as medium risk by De Montfort

Uni v er si tcgmindteeeThehfdacus groups were open to adults only and took

place in safe environments with no activities planned that were likely to risk harm to the
participants. The workshop posed a low risk due to the nature of using lasers and

chemicals in the activity. However, these were strictly managed to ensure the safety of

all the participants. All three events involving participants were thoroughly prepared in

advance,wi t h t he approval o f ArtB, ®esigoand Huroanities Un i v e r ¢
Faculty Research Ethics Committee and in conversation with both of my supervisors.

No unexpected ethical issues arose at any point during the research.

The focus groups were designed as semi-structured discussions, with the intent of
allowing the participants to freely share stories of their experience without direction
from me. This meant the conversations were largely organic and generated faithful
data via which | could later derive common themes and reflect on the consequences of
such. As part of the planning process, | identified areas of discussion | wanted to cover
with the patrticipants, so | could steer the conversation towards certain topics if | felt the
conversation was becoming derailed to the point of becoming irrelevant. Yet, |
recognised it was key to maintain a balance between keeping the conversations
focused, and allowing the participants the freedom to speak about what they felt was

important.
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Contentious issues of sexism and misogyny are discussed throughout this project, and
in some respects, it would be beneficial to interview women within the holography
community to understand othersbexperiences in comparison to my own. However, due
to the limited size of the community, it would be near impossible to guarantee their
anonymity, and | therefore anticipated reluctance on their behalf to share such
experiences in fear of the repercussions. For that reason, | chose to answer my
question by other means. The use of autoethnography and reflexivity in this project
gives me the opportunity to record my own experiences, which, when considering
some of the topics being discussed, could open this project up to some ethical issues,
such as identifying members of the various communities involved in this research.
When sharing my experiences, | have been mindful not to provide identifying
information where this may lead to negative repercussions on those individuals, in

alignment with good research practice and GDPR.

3.4 Discussion of the methodology

Using an anti-hierarchical and flexible rhizomatic approach to constructing a research
strategy, | created a web of methodologies, which together with stringent reflexivity,
contributed to a perpetual feedback loop (Gombrich, 2002, p.302) that ran throughout
this research project. By using a mixture of methodologies and methods, | was able to
capture multiple perspectives to develop a richer understanding of the issues this
research aimed to address. As more information and stories came in, in response to
the artefacts | was creating in my practice, | altered the path of my research as
necessary to find the best means of achieving my aims. As a particular theory is not
being tested, the stories of experiences gathered along the way helped to build a better
picture, independent of one particular theory. The sample size of stories was small,

however, the quality and what they contributed to the project was profound.

Practice-based research enabled me to explore approaching holography from a craft
perspective through making, whilst qualitative research methods focused on the
demonstration of democracy. Together, the mix of methodologies in conjunction with
one another, allowed me to investigate the ways in which a skill is feminised, through
the production of artefacts, and study the impact they had on human participants. At its
core, this research project is a practice-based enquiry into how a craft approach to

holography can support the development of the field. However, as | have identified,
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there is also a social issue within the problem, and the best way to explore social
issues, is with human-focused methodologies. Qualitative research methods were used
over quantitative as it was important to include a human element in this project. A
variety of qualitative methods were used, depending on what data | wished to gather.
By conducting semi-structured focus groups, the participants were able to share as
much or as little information as they wanted, and | was able to ask further questions or
request clarification when necessary. Questionnaires were useful for gaining feedback
from the workshop and exhibition as shorter, written answers could provide sufficient
information on the specific questions | had and were a quick task that could be

completed by the participants at a time that suited them in the workshop.

Subijective ontologies have long been considered less than in comparison to more
positivist, seemingly objective approaches to research. Autoethnography is often
criticised as: being insufficiently scientific; not rigorous, lacking in systematic analysis,
theory and fieldwork; and being too emotional, subjective and therapeutic (Ellis, 2009,

p.371). Autoethnographers themsel wygazmg, have be
seffabsorbed narcissistso (EI'lis, 2009, p.371)
storytel i ng, care and emotions, and bodiesodo have

therefore fAa barrier to producing objective
Jones and Ellis argue that these very qualit
rat i o mdams, Hopman Jones & Ellis, 2015, p.8,9). Ellis and Adams also argue

that those who make such Asimpleod criticisms
any circumstancesodo and that AfAby their standa
couldneverexisto ( EIl Il i s & Adams, 2014, p.269). Withi
challenging these criticisms and potential limitations, particularly that autoethnography

tends to be localised, | have deliberated combined this methodology with methods

such as focus groups, to counterbalance this knowledge with other views. But | have

also fully embraced and negotiated my own way through the richness and politicised

stance offered by engagement with storytelling and emotions.

With subjectivity, comes the fear of potential bias. However, it is important to
acknowledge that complete neutrality and removal of bias is not possible. This is not
necessarily a bad thing, per se, as with the nature of autoethnographic and qualitative
research, people are at the centre of this research and with that comes subjectivity.

There is a level of understanding of an issue that one only gets from personal
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i nvol vement in the community in question,

emotions which insiders share from knowi

(Hayano, 1979, p.101). Hayano goes on to explain that this personal involvement, from

being an insider, fineed not necessaril

y

al

ng t

be

assets to deepen ethnographic understandingo

throughout the project, | garnered perceptive insights through rigorously considering
my position and positionality in relation to the research problem. As a young woman
early in my career, | may sometimes feel somewhat insecure about my place in my
new environment, which may contribute
me. | could also be holding onto feelings from previous experiences in similar fields.

This is where it becomes vital to critically reflect on my own experiences, as well as

examine the experiences of others, to build up a deeper understanding of what issues

there may or may not be within this field of research.

Furthermore, when working with participants, | aimed to ask open-ended questions that

provided greater space for their own interpretation, so the participant did not feel any
pressure to answer the questions in any particular way. It gave the participant the

opportunity to lead the conversation in directions that were natural and, consciously or

subconsciously important to them. Moreover, my personal involvement in their

communities all owed me to exercise fisensi

interpretation of the data (Yardley, 2017, p.295). The social issue within this research

consequently presented itself, rather than being actively sought. By approaching this

research from multiple perspectives, the aim was the examine the social issue without

one set preconception in mind as to how the data should be gathered, analysed, and
interpreted, therefore generating a multivocal and more responsive account of the

problem and potential solutions.

All participants used in this research are UK residents, thus this research cannot be

representative of all nationalities. The participatory events were designed to be

inclusive and accessible, therefore there were no restrictions of characteristics such as

ethnicity, gender, age, religion, or sexual orientation. The only restrictions in place were

a professional involvement or interest in craft for the focus groups and participants of

the workshop must be aged over eighteen. The events did attract a range of ages and

genders. However, all the participants who attended were white, so only one ethnicity

has been represented in this project. Further research is needed into the diversity of
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those practicing in the field of holography. With such a small and new community,
there is a distinct lack of data. At the time of writing this thesis, | was kindly given
attendee numbers for the ISDH conferences, however a break-down of specific
characteristics was not readily available. This meant it was difficult to create an idea of

the current and changing (or not changing) identities of those involved in holography.

A lot of the feelings of hostility experienced in this research project have come from
sources that cannot be cited. Social media plays a large role in the communication
between holographers, as it is a relatively small community, spread broadly across the
world. Websites such as Facebook are a popular means of discussion amongst the
community, however, the use of private groups means evidence of the behaviours that
have caused a sense of hostility cannot be shared. This unfortunately means that
many of these behaviours can go unchecked and the people in question remain safe
behind their keyboards. Likewise, passing comments made between people cannot be
captured in a clear, evidenced way in the interest of ethics. The insidious nature of the
behaviour makes it hard to evidence, so careful communication of experiences through
stories and reflexive moments have been used to ensure this research remains ethical

and lead by desire for change, rather than solely through individual emotion.

Covid-19 had a huge impact on this research, sometimes for the better, sometimes for
the worse. As discussed above in 3.2 Qualitative research methods: a lens for lived
experience, the social distancing restrictions in place at the time of the focus groups
had an enormous impact on recruiting participants, particularly for the London event.
Certain restrictions made further impact, such as the wearing of masks, which
concealed some communications, and the necessary cleaning between handling

objects made interactions slightly less natural than they otherwise would have been.

This research model has been designed in line with the principles of practice-based
research, in such a way to be replicable, however, the results are not. The data that
has been generated is unique to each person, and consequently, the analysis of such
data is specific to this project alone. This uniqueness is not a weakness, as there is a
great importance placed on the individual® experience. With the aim of democratising
holographic craft practice, giving everyone their own voice within the research is

essential.
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4. Process: Becoming a holographer

4.1 Introduction: learning the process to subvert the process

Single beam set ups are a useful introductory method of making holograms because,
as mentioned in 2.2 Holography: time, space, and context, they require minimal
apparatus that are not too complex to set up and can easily produce good results that
are straightforward to illuminate with white light. Unproblematic success in the
introduction to a skill is useful in encouraging the beginner to continue pursuing a new
discipline. A simple, single beam set up can be broken down into its component parts:

the laser, the optical elements, and the subject for recording.
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Figure 21 Diagram of a single beam reflection holography set up (Source: Wilkinson, C. 2023).

(Figure 21) Key:
Orange box: optical elements (filter, beam spreader)

Green box: objects for recording

The focus of this chapter is to review the processes for recording and developing
holograms, using a craft approach to subvert the tried and tested methods of
production. | began by learning the standard textbook method or production, then
systematically substituted each stage of the process with alternative methods and

equipment, and this chapter tracks this process.
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4.1.1 Traditional holography: silver halide

Silver halide emulsion consists of silver bromide particles dispersed in gelatine. This
light sensitive mixture is coated on flat sheets of glass, exposed to laser light during the
recording process, then developed and bleached to reveal a holographic image. Itis a
common emulsion to use because it is relatively easy and quick to process, and the
colour can be altered with a simple pre- and post-swelling technique. This is explored

in more detail in 4.2.3 Creative pre- and post-swelling and 4.2.4 Designing the image.

Laboratory Session 1

Table of set up

Aim To learn how to make a hologram (demonstration only)
Laser 15mw red

Plates TruLife Optics, silver halide, 1.5mm, red sensitive
Laboratory Large Portland

Temperature | Not recorded

Humidity Not recorded
Set up Single beam. Specifics not recorded.
Controls Plates, laser strength, TEA concentration (8%), exposure time,

development process

Table 2 Laboratory Session 1 table of set up.

As an introduction to the holography process, a fellow student at the time, now
graduate, Dr Vivian Amos lead the session by demonstrating all of the steps necessary
to record a successful single beam reflection hologram. | contributed by providing the
objects to be recorded and suggested how they should be set up, but otherwise, my

involvement in a practical sense was limited.
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The objects recorded in this session were butterfly wings and jewel beetle shells. They

were secured with hot glue and the holographic plate was suspended above the

objects using stacks of magnets.

Laboratory Session 2

Table of set up

Aim To learn how to make a hologram (semi-independently)

Laser 15mw red

Plates TruLife Optics, silver halide, 1.5mm, red sensitive

Laboratory Queens

Temperature | Not recorded

Humidity Not recorded

Set up Single beam. Specifics not recorded. Computer-aided laser
controls used.

Controls Plates, laser strength, TEA concentration (8%), exposure time,
development process,

Table 4 Laboratory Session 2 table of set up.

The first test carried out was done under the supervision of Martin Richardson, to

ensure | understood the process and, if need be, to troubleshoot any problems had

they have occurred. After a successful first test, Martin left me unsupervised to

continue exploring different object compositions and their effect on the final holographic

image.
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A collection of transparent, spherical objects of varying size and thickness were used
for the recording of these holograms. The transparency and the fact they were
handmade by myself were the two key factors in choosing these objects. The
transparency was used to explore the effect of refraction of the laser light on the
holographic image, and the handmade element was included to examine the resulting

connection I, as the creator, felt towards the end product.

e
7 4 A\\
s - \
2 S W
y

Figure 22 Wilkinson, C. (2017) Selection of glass objects used for recording
holograms. Photography credit: Simon Brooke (Source: Wilkinson, C. 2023).

| chose not to use any magnets or hot glue to secure the objects prior to recording. |
was aware of the risk of movement, increased by choosing not to secure the objects.
However, | wanted to explore this risk for myself, with the desire to create clutter free

holographic images.

4.1.2 Traditional holography: Dichromated Gelatine (DCG)

Dichromated gelatine (DCG) emulsion is made with Potassium Dichromate, a
carcinogenic chemical, combined with gelatine. Mixing your own DCG emulsion
therefore caries a greater risk than silver halide and should be handled with care.
However, as with silver halide, ready coated plates are available for purchase and are

what were used in the following three laboratory sessions.
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DCG plates are processed differently to silver halide. Instead of using developer and
bleach solutions, the exposed DCG plates are taken through a process of resting in the
dark, thermal hardening, then bathing in distilled water and increasingly concentrated

isopropanol until the image becomes visible.

The research group at De Montfort University was not overly familiar with the DCG
process, so this section of the research was a learning opportunity for all of us. In
comparison to learning the silver halide process, where | was very much learning from
experts, it was an interesting experience learning about this process using gathered
information from the internet, and the educated guidance from other members of the

group.

Laboratory Session 15

Table of set up

Aim Learning how to produce Dichromated Gelatine holograms

Laser 190mw blue

Plates Integraf PFG-04, dichromated gelatine, 2.4mm, blue sensitive (415-
514nm)

Laboratory Queens

Temperature | Not recorded

Humidity Not recorded
Set up Laser i beam spreader i mirror i plate
Controls Plates, laser strength (0.2mw), exposure time (1 minute),

development process

Table 7 Laboratory Session 15 table of set up.
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Processing instructions from Integraf.

Laboratory Session 15 processing method:

f

= =4 4 A -a -2 -2

Thermal hardening at 100°C

Cool to room temperature

Bathe in running distilled water for 3 minutes
Bathe in 50% isopropanol for 2-3 minutes
Bathe in 75% isopropanol for 2-3 minutes
Bathe in 100% isopropanol for 2-3 minutes
Dry in desiccator at 100°C for 60 minutes

Laminate

(Integraf (3), 2023)
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Laboratory Session 16

Table of set up

Aim Improving the production of Dichromated Gelatine holograms

Laser 190mw blue

Plates Integraf PFG-04, dichromated gelatine, 2.4mm, blue sensitive (415-
514nm)

Laboratory Queens

Temperature | Not recorded

Humidity Not recorded
Set up Laser i beam spreader i mirror i plate - coin
Controls Plates, laser strength (0.2mw), exposure time (1 minute),

development process

Table 9 Laboratory Session 16 table of set up.

After the failings of Laboratory Session 15, we reviewed the processing method. Martin
instructed me to store the freshly exposed DCG plate in the dark for at least 30 minutes
before processing as this allows time for crosslinking of the gelatine molecules in a
process called verbatim. Following the guidance of Swann Rack, given in his How to
make a Hologram (Rack, 2018) YouTube video, | was careful not to allow the emulsion
to fully dry between isopropanol baths, to avoid collapsing the gelatine structure.

Laboratory Session 16 and 20 processing method:

{1 Store in the dark for 30 minutes
Thermal hardening at 100°C
Cool to room temperature
Bathe in running distilled water for 3 minutes
Bathe in 50% isopropanol for 2-3 minutes
Allow to almost dry
Bathe in 75% isopropanol for 2-3 minutes
Allow to almost dry
Bathe in 100% isopropanol for 2-3 minutes

Dry with hair dryer for 5 minutes

= =4 A4 A A -4 -8 -8 A -2

Laminate
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Laboratory Session 20

The processing instructions used in Laboratory Session 16, were also used in this

laboratory session.

Table of set up

Aim Testing the compatibility of Integraf Dichromated Gelatine plates
with the Cobalt Samba laser

Laser Cobalt Samba green

Plates Integraf PFG-04, dichromated gelatine, 2.4mm, blue sensitive (415-
514nm)

Laboratory Large Portland

Temperature | Not recorded

Humidity Not recorded

Set up Laser i beam spreader i filter i mirror i plate i glass hemisphere
in mirror box

Controls Plates, laser power (0.3mw), exposure time (2 minutes 30

seconds)

Table 11 Laboratory Session 20 table of set up.
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Whilst | enjoyed investigating DCG holography, the exploration of colour control that
silver halide presented felt more appropriate for this research project. More information
on colour control can be found later in this chapter, in 4.2.3 Creative pre- and post-

swelling and 4.2.4 Designing the image.

4.1.3 Coating

Barkmann suggests in her thesis, that learning to coat your own glass objects, flat or

otherwise, is essential to the survival of holography. She argues that with this

knowl edge, the practitioner has (HRaggmaemat er <cr
2019, p.2). Barkmann adapted the coating technique published by Blyth in 2016 that

was mentioned in 2.5 Craft and the benefits of the manual. She guided me through the

process, giving verbal instructions as well as demonstrating each step of the process. |

took handwritten notes in our session. Full instructions can be found in her thesis,

Silver Halides, Craft and Laser Beams. Hand-coating as a hew creative tool in

Holography.

Laboratory Session 7

Table of set up

Aim Exposing plates that | have coated with silver halide emulsion
myself

Laser 15mw red

Plates TruLife Optics, silver halide, 1.5mm, red sensitive

Laboratory Large Portland

Temperature | Not recorded

Humidity Not recorded
Set up Laser 1 beam spreader i mirror i plate 1 [glass objects]- mirror
Controls Laser strength, no pre-swell, set up

Table 13 Laboratory Session 7 table of set up.
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4.1.4 Large scale

Up until this point, only relatively small plates had been used, but at this point in the

project, | aspired and expected to make large scale holograms for my resolved

outcomes. Though | was still using a single beam set up, working on a such a large

scale required the use of a collimated mirror, which could expand the laser beam by a

greater amount than the small, tabletop set up | had been using previously. The

handling of the larger plates was more cumbersome, which proved most awkward at

the washing stages after the developer and bleach baths.

Laboratory Session 13

Table of set up

Aim Testing the useability of old stock AGFA plates and working on a
larger scale

Laser Cobalt Samba green

Plates AGFA, silver halide, 3mm, green sensitive

Laboratory Large Portland

Temperature | Not recorded

Humidity Not recorded

Set up Laser i beam spreader i collimated mirror at 35° - plate i glass
hemispheres in mirror box

Controls Plates, laser strength (60mw), set up

Table 16 Laboratory Session 13 table of set up.
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Laboratory Session 14

Table of set up

Aim Working on a larger scale and exploring different chemical recipes
Laser Cobalt Samba green

Plates AGFA, silver halide, 3mm, green sensitive

Laboratory Large Portland

Temperature | Not recorded

Humidity Not recorded

Set up Laser i beam spreader i collimated mirror at 35° - plate i glass

hemispheres in mirror box

Controls Plates, TEA concentration (4%), set up

Table 18 Laboratory Session 14 table of set up.
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4.1.5 Removing the dye

After exposing and processing the silver halide plates, a coloured stain was left on the

emulsion; red sensitive plates were smoky grey, green sensitive plates were pink. A

series of chemical baths was used to remove this stain, leaving a cleaner looking plate

and a holographic image that appears brighter in contrast.

The recipe and instructions were taken from John® thesis, Temporal and Spatial
Coherence: chronological and affective narrative within holographic and lenticular
space (2018, p.164). This stain removal process had originally been developed by
Lamberts and Kurtz (1971) and has since been tweaked and adapted by others. |

chosetof ol | o wredipe hnd ihsdructions as | found them most clear to read. For

the purposes of this thesis, | have rewritten the method into numbered steps for ease

of reading and following.

Chemical solutions:

Solution A

750ml Distilled water

2.5g potassium permanganate
8ml concentrated sulfuric acid

Add distilled water to make up to 1l

Solution B

750ml distilled water

10g sodium bisulfite

Add distilled water to make up to 1l

Solution C
50g ascorbic acid

Distilled water to make 1l

12C



Method:

Submerge plate emulsion side up in solution A
Agitate for 2 minutes

Remove the plate and rinse thoroughly under water
Submerge plate emulsion side up in solution B
Agitate for 2 minutes

Remove and rinse plate under water for 5 minutes
Submerge plate emulsion side up in solution C

Agitate for 2 minutes

© ® N o 0 M wDdhPE

Remove and wash in the dark for 20 minutes

[EEN
o

. Final wash in distilled water with a couple of drops of acetic acid and wetting
agent
11. Squeegee and dry with hair dryer

Step 3 was not ment ihaveverdchoseto insetthe plaein hesi s,
between solution A and B to avoid cross contamination between chemicals.

Figure 23 Dye removal process. Left: Before removal. Centre: After solution B. Right:
Completed dye removal. Silver halide holograms on glass. (Source: Wilkinson, C. 2023).

After bathing the plate in solution B (figure 23, centre), the emulsion was now stained
orange. If referring to the other texts that have been used as sources, you will notice
that they mention the plate/film will turn purple after bathing in solution B. The
chemicals and process were originally designed for use with AGFA plates, which may
explain the difference (this test was run on TruLife Optics plates). Further investigation
could be done into this, though ultimately, the end result is the same, so it is not of

concern.
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Step 10 was not used, and this seemed to have no ill-effect on the final image.

Something that has bothered me throughout my exploration of holography is the need
for vast amounts of water. Thorough washing of the emulsion is necessary for the
clarity and longevity of the holographic image, but considering the climate crisis, the
excessive, albeit necessary, use of water is a concern. As sustainability is an important
factor in my creative practice, pursuing research into possible solutions for reducing

water usage in holography is of high importance.

4.2 Subverting the process

I n her pa pemyPetick Thé Missidg Héstory of the Sand Isolation Table6 ,

Crenshaw celebrates Jerry Pethickb s exper i mental attitude t owse
and his hand illustrated book On Holography and A Way to make Holograms (1971).

Crenshaw highlights thatasit he experi mentali st view emer g
wrong ways to make a hologram as long as something played back & it was even OK

to break the rules ¢Crenshaw, 2012, p.5).Echoing this invitation to break the rules and

to experiment, once | had learnt how to successfully make a hologram, my focus

shifted to concentrate on making this process my own. As mentioned at the beginning

of this thesis, Wenyon suggested that to make holography successful, we need to

consider how we cancreateholo gr ams wi t h Auni dWeayorg10a8r act er i
p.96) that elevate holograms from objects of novelty to objects of wonder. In my

creative practice | have and will be looking at how | can adapt the holographic process

to encourage creativity and originality. Straying away from the tried and tested methods

of production is generally dismissed by the holographic community as poor practice,

but in my view, this is where the best discoveries can be made. If the rules are not

broken and boundaries not pushed, we cannot thoroughly test the limitations of this

technology. | believe that when you focus too heavily on following the rules and
restrictions, you stunt the creative process
Now is the time to hijack this scientific method, to make it do something quite different.

The single beam set up lends itself perfectly to systematically isolate, critique and

explore alternative methods of recording and processing holograms.
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Figure 24 Diagram of a single beam reflection holography set up 2 (Source: Wilkinson, C.
2023).

(Figure 24) Key:

Orange box: optical elements
Green box: object for recording
Blue box: pre- and post-swelling
Purple box: image design

4.2.1 Replacing machine-made optical elements with my own glass

Typically, in holography, machine-made optical elements are used, as generally the
aim is to produce an immaculate holographic image. Machine-made optical elements
are designed to be perfect, to manipulate the laser beam in a controlled, calculated,
and predictable way. In this section, the machine-made optical elements have been

replaced by a variety of handmade, spherical glass objects.

12¢



Laboratory Session 3

Table of set up

Aim Replacing machine-made optical elements with handmade glass
objects

Laser 15mw red

Plates TruLife Optics, silver halide, 1.5mm, red sensitive

Laboratory Large Portland

Temperature | Not recorded

Humidity Not recorded

Set up Laser i [handmade glass object] i mirror i [glass object] i plate -
mirror

Controls Plates, laser strength, no pre-swell, exposure time, development
process

Table 20 Laboratory Session 3 table of set up.
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This laboratory session was my first experience of non-uniform exposures. The main
problem that arose was the uneven areas of exposure, subsequently in under and over
developed areas on the plates. Where the laser light had been cleaner on one area of
the plate, resulting in what could have been the perfect exposure, was then over
developed when processing the plate, because | had not considered that the plate
would not develop evenly across the entire surface, and | would continue developing
the emulsion until the underexposed areas turned as opaque as | was expecting. My
lack of experience at the time meant | struggled to understand what was happening at
first, however, learning to develop non-uniform exposures would prove to be a valuable

skill as my work evolved.

From an aesthetics perspective, the results from this experiment were varied. My initial
reaction is that | was trying to do too much in this experiment. It was hard to distinguish
what was the effect of the alternative beam spreader and what was the effect of using
glass as the subject. However, on further inspection, looking at plate 3.3, the two
separate effects can be seen as two layers within the holographic image. The small
spherical beads used as the subject have created a pattern of dots, which replay
predominantly in red. They appear as pinpoints (which also show signs of burn), with a
concentric circular border around the point. Using the large, faceted sphere as the
beam spreader has produced a rainbow layer/ patterning, that almost sits separately to
the holographic beads. What is interesting is the fact these two features are almost
entirely separate. | would have assumed that the light pattern caused by the large
facets, would dictate the uniformity of the recording of the small glass beads, but this
was not the case. This test is a perfect example of serendipity, and the joy that can be

found in the unexpected.

3.1 displayed some interesting results. Again, it was difficult to distinguish whether it

was the effect of the alternative beam spreader or using glass as the subject, but the

resulting holographic image, particularly the patterning round the edge of the plate, has

a beautiful, palpable quality about it that invites the fingertips to try to explore what the

eyes are seeing. The coldworking technique used on the glass sphere, that was the
subject, is called Ashimo. It is made by car
polishing them. The result is a surface that resembles shimmering water. This

shimmering effect translated beautifully into the holographic image.



Though movement potentially caused some issues in 3.4 and 3.5, | still chose to rest

the holographic plate on my objects that were not secured with magnetic discs or hot

glue. The results were proved effective, producing a clean, clutter free image. The
continued success of these tests proves that
| also continued to build the set up on top of a mirror to increase the number of

reflections and to provide an invisible background to the image.

Laboratory Session 4

Table of set up

Aim Replacing machine-made optical elements with handmade glass
objects (continued)

Laser 15mw red
Plates TruLife Optics, silver halide, 1.5mm, red sensitive
Laboratory Large Portland

Temperature | Not recorded

Humidity Not recorded
Set up Varied
Controls Plates, laser strength, no pre-swell

Table 23 Laboratory Session 4 table of set up.
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The results from this laboratory session were largely underwhelming. The holographic
images were mostly dim, even those that we recorded with the use of the beam

spreader. My initial feeling is that the set up and method was overly complicated, with
too many points that could decrease the efficiency of the recording. My exploration of

alternative optical elements ended here.

4.2.2 Using my own glass as the subject

In this section, machine-made optical elements are used, and my own handmade glass

objects are used as the subject.

Laboratory Session 5

Table of set up

Aim Using handmade glass objects as the subject
Laser 15mw red

Plates TruLife Optics, silver halide, 1.5mm, red sensitive
Laboratory Large Portland

Temperature | Not recorded

Humidity Not recorded
Set up Laser i beam spreader i mirror i plate i [glass object] - mirror
Controls Plates, laser strength, no pre-swell, exposure time (30 seconds)

Table 27 Laboratory Session 5 table of set up.
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The results of these tests were far brighter than those of Laboratory Session 3 and 4.
Using machine-made optical elements gave me a fighting chance of producing a bright

holographic image, whilst still creating a visually interesting light pattern.

Apart from in my first session in the laboratory learning how to make holograms, | have
always used my own glass objects as the subject. There are three reasons for this;
firstly, | find the way the glass objects reflect and refract light far more interesting than
that of a solid object; the objects | use have a personal connection to me; making a
straightforward hologram of an object holds no artistic value to me. My interest in glass
is partly due to the incredible optics of the material and how these can be exploited
through various cold working processes. For example, the hemispheres | regularly use
are simply small blown bubbles of glass (with or without a layer of colour), which have
been cut in half, ground flat and polished. The way these forms capture the light, giving
a false mirror or silvered effect, also prove interesting as the subject of a hologram;
they scatter the laser light, and the resultant hologram is more multifaceted when
replayed. Not only do you see the full hemispheres when replayed from certain angles,
you also get a strewn light pattern of concentric circles from others. This creates a
holographic image that is technically and visually interesting, but also lends itself well

to inclusion in other work. | will describe this further in 5. Feminisation of holography.

The optical qualities of glass allow me to manipulate the laser light during the recording
process and this feels like the closest way to handle light as if it were a tangible tool.
Using forms such as the hemispheres, it is as if the glass grabs the laser light and
throws it back or disseminates it in unexpected ways. | had to navigate issues of over
exposure, where the glass has acted as a lens and has increased the focus of the laser
light to the point of burning the emulsion. This wonderful manipulation of the light

creates holographic images brimming with energy and movement.

4.2.3 Creative pre- and post-swelling

Typically, when preparing and processing holograms using either TEA to pre-swell the

plates, or Citric acid to post-swell, the application is always the same:

1. Calculate the concentration needed to shift the colour of the resulting

hologram to the desired wavelength

134



Submerge the entire plate in TEA or Citric acid for two minutes
Without rinsing, use a squeegee to uniformly remove excess TEA/Citric
acid

4. Dry the plate using a blow drier, sweeping across the plate uniformly

Note: when using TEA, the plate is treated before exposure. When using citric acid, the

plate is treated after exposure.

This precise method ensures the holographic image appears in the desired colour and
is of a consistent quality across the entire plate. For security and figurative display
holograms, the benefit to this is obvious, but when working with abstract imagery for
decorative applications, is this truly necessary? What could be the benefits and
potential uses of employing creative pre- and post-swelling application technigues to

produce non-uniform holographic images?

Laboratory Session 9

As a starting point into the exploration of colour, Laboratory Session 9 investigates the

effect of the colour of glass on the final holographic image.

Table of set up

Aim Exploring how the colour of the glass subject affects the

holographic image

Laser Cobalt Samba green
Plates TruLife Optics, silver halide, 1.5mm, green sensitive
Laboratory Large Portland

Temperature | Not recorded

Humidity Not recorded

Set up Laser i beam spreader i mirror i plate i glass hemispheres in
mirror box

Controls Plates, laser strength, TEA concentration (4%), set up

Table 29 Laboratory Session 9 table of set up.
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In this experiment, | only used glass objects of varying blue and green shades. On

reflection, | should have used a much wider variety of colours in these tests as | would

later find out that the colour of the object can have a substantial effect on how well the

object is represented in the holographic image. This laboratory session therefore could

have been more rigorous; however, | did make some beautiful holographic images that

consisted of multiple shades of blue and green due to the use of blue/green glass, pre-

swelling with TEA and the use of a green laser.

Laboratory Session 10

When learning about pre-swelling, | was told it is always the concentration of TEA you

alter, never the time it is submerged for twomi nut es) . I

answer as to why, so | tested the effect of time on the resultant image.

coul

dnot

Table of set up

Aim Testing the effect of time submerged in TEA on the holographic
image

Laser Cobalt Samba green

Plates TruLife Optics, silver halide, 1.5mm, green sensitive

Laboratory Large Portland

Temperature | 21°C-21.7°C

Humidity 53% - 58%

Set up Laser i beam spreader i mirror i plate i glass hemisphere i
mirror box

Controls Plates, laser strength (60uw), TEA concentration (4%), exposure
time (8 seconds), set up

Table 31 Laboratory Session 10 table of set up.
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| used 4% TEA, submerging the plates at 30 second intervals. | used green sensitive
TruLife Optics plates, using 4% TEA, exposure time of eight seconds, light intensity of
60mv and emulsion facing up. A clear glass hemisphere was deployed so there was no
interference of colour. The results showed that there was not a great deal of difference
in the colour of the hologram when the plate had been submerged for 30 seconds or 6
minutes. The final two tests (6 minutes, 30 seconds, 7 minutes) showed darker blue
patches, but | believe this may be partially due to the viscose nature of TEA creating an
uneven coating when applied for that long. | would like to carry out further tests into the
uniform application of TEA, covering the concentration as well as time element of pre-
swelling. From a creative point of view, being able to control colour is essential in the
design process; having a visual colour chart of the effects of pre-swelling would be a
beneficial design tool and teaching aid when explaining this process to others.

Laboratory Session 17

Tacit knowledge learned from one material or medium, can serve as a tool for
developing new skills in an unfamiliar material. For example, in the field of craft, both
Klein, Lloyd (1993) and Tait (2012) describe the adaptation of stone carving techniques
in the early development of glass coldworking. The material similarities between glass
and stone meant stone carvers could use their existing skills as a guide for negotiating
this new material, but could also manipulate the glass to look like other more familiar
and valuable materials such as precious stones. In this instance, | am drawing on tacit
knowledge of painting to inform my creative applications of TEA and citric acid in the
process of pre- and post-swelling. The application methods used in this experiment

include dipping, brushing, and spotting.
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Table of set up

Aim Creative pre- and post-swelling

Laser Cobalt Samba green

Plates AGFA, silver halide, 3mm, green sensitive
Laboratory Large Portland

Temperature | Not recorded

Humidity Not recorded

Set up Laser i beam spreader i filter T mirror i plate i glass hemisphere
in mirror box

Controls Plates, laser strength (0.3mw), exposure time (1 second)

Table 37 Laboratory Session 17 table of set up.
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The brushing method used to apply the TEA and citric acid, was based on the method
that would be used to brush coloured paint onto a surface. The question was whether
the chemicals would interact in a manner similar to that of acrylic, where the artist has
a high level of control over the colour and blending of pigments, or would the chemicals
behave more like heavily watered-down watercolour paint, where the bleeding between
colours is mostly uncontrollable and unavoidable. The latter was the expected result,
due to the low viscosity of the chemicals being used, however | hoped that there would
be a more painterly quality to the application. Another factor that would affect the
painterly aesthetic, is the surface tension of the chemical on the glass. With paint, it is
possible to blend the paint on the comparably rough surface of paper or canvas,
whereas on glass, the nature of water (albeit with TEA or citric acid present), is to form
a skin-like jacket of surface-tension on the surface of the liquid, so the chemical does
not blend on to the surface, it groups. The tests carried out in Laboratory Session 7
were using 50mm x 50mm plates. On reflection, these plates may have been too small
to best explore the brushing method in particular, as there was not enough surface to
distinguish the subtleties of the brush marks against the untreated areas. The quality of
the plates also meant that the holographic image was slightly obscured by the milky
appearance of the emulsion, and areas treated with TEA weren 6 t rightsas you

would expect.

The dipping and spotting methods gave much clearer defined results as both worked
with the surface tension of the liquids. Dipping the plates worked exactly how the
typical application of TEA and citric acid usually operated, but instead of laying the
plate in the bottom of a tray, then pouring the chemical over and allowing it to sit, the
chemicals were poured into the tray first, then the plate was propped up so that it was
partially submerged. The only difference in this interaction, was that the plate could not
be agitated when being partially dipped, as this would have disturbed the clear line that
| wanted to achieve. The dipping tests showed the lack of agitation did not have a

significant impact on the final result and clarity of the defined lines.

The spotting tests relied heavily on the surface tension of the liquid. It allowed both
chemicals to be spotted onto the surface of the glass/emulsion using a pipette, with
each spot holding in a neat droplet. It was important not to allow the droplets to touch,
as that would cause the different concentrations to combine (if using different

concentrations), and the neat circular shape would be lost. In the spotting tests, all
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spots of chemical were applied together and removed together, so each droplet had its
own affect and own affect alone on that particular part of the emulsion. To develop this
technique, it may be interesting to process the droplets separately, allowing their

effects to overlap and a wider range of designs to be created.

The methods used in this experiment have called upon the tacit knowledge gained
from experience in using other artistic mediums, in particular, painting. Though painting
is not a skill typically associated with glassblowers; it is a skill that is typically
introduced during early education. Even if not continued beyond education, painting is
a skill most humans will have at least a basic tacit understanding of. Through
independent pursuit or different forms of painting, e.g., watercolour and acrylic, the tacit
knowledge is developed further, to understand how the viscosity and structural
differences of the pigments can affect how the paint behaves. This tacit knowledge
formed the basis of expectations and informed the methods used to apply the

chemicals.

This creative approach to holography aligns with the ideas shared by Oliveira and
Richardson in that the artist strives to find ways to convey their artistic concepts
(Oliveira and Richardson, 2013), but deviates from the importance they placed on
scientific understanding when creating successful works of (holographic) art. In this
instance, the tests can be considered a success, as a holographic image is present
(Pethick, 1971, paraphrased in Crenshaw, 2012, p.5) and that happened because the
fundamental steps were followed to record and process the holograms, but the
samplesbsuccess as pieces of art is not so clean cut. Though they would not be
described as resolved objects, for the purposes of creative enquiry crucial to the

development of resolved objects, these tests were indeed a success.

This aim of this experiment was to explore what effects could be achieved through
creative pre- and post-swelling. It is hoped these experiments encourage future artists
to use colour manipulation in a more conscious manner, to explore selectively
changing the colour of the emulsion in a way that works harmoniously with the subject
of the holographic image. Much like how a photograph can be manipulated digitally by
altering the colours or by painting over printed media, this method of selectively

enhancing the emulsion opens the possibility of analogue image manipulation in a
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novel way. The goal is not to make a green apple appear blue, it is about manipulating

colour in such a way as to convey and support an artistic concept.

The new knowledge uncovered by this line of enquiry is the scope for greater artistic
exploration using creative pre- and post-swelling, when the chemicals and emulsion
are treated as materials with their own aesthetic and artistic uses, rather than as

merely facilitators to the holographic image.

4.2.4 Designing the image

True colour holography is a popular choice, as it best enables the holographer to

capture the most realistic imitation of the subject. The Hellenic Institute of Holography

are one of the forefront producers of true colour holograms, labelling them

6 Opt o (A &Hellensc Institute of Holography, 2023). In this instance, imitation

(accurate mimesis) is used typically for cataloguing purposes, where a deceptively

identical replication of the real object is required. However, within the context of art,

accurate mimesis, although enjoyed by many, is not as necessary. In her book, But is it

art? (2002) Philosopher of art, Cynthia Freeland, describes mimesis as the most

persistent of all theories of art, as we tend to enjoy art that resembles our favourite

scenes or objects (Freeland, 2002). Understanding mimesis in the sense of accurate
representations of an object, we can ponder the value of holographic recordings of

objects. Critic, John Berger, explains that in the context of painting, it is considered that

owning a painting of an object, could be considered as good as owning the object
(Berger, 2008, p.77). Wi t h t hi s i n mind, in conjunction
regarding hol ographic r ec oonsiiérad@sss coufl potbujreecot s
(Wenyon, 1978, p.96), we can question work by the likes of holographic artist

Aleksander and his holograms of his own sculptures. In this instance, we could ask

what holds greater value: the original sculpture, or the holographic image of it?

Reflecting on my laboratory sessions thus far, the recordings of my own glass objects
have proven to be an exciting starting point for my exploration of holography and its
use within my creative practice. How does this then compare to the work of
Aleksander? By using glass objects as the subject, the recorded holographic image
becomes largely abstracted. There are some hints of the original glass form, but the

interaction between the bodies of glass and the laser light, through the acts of
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reflections and refraction, creates a vibrant, abstract image, bursting with energy and

movement.

A benefit of non-accurate mimesis is the freedom to explore colour, without any
preconceptionsast o what col our t hRromithis@aneonAwolld ul d o b e
predominantly work with the green Cobalt Samba laser as the images | could create

were gloriously bright and easily replayed in natural and ambient lighting. Working with

a green laser meant | had options to pre- or post-swell my plates (entirely, or partially)

towards either end of the visible light spectrum, so were a very practical starting point

for my design work.

Through experimenting with different set ups, placing the objects on a mirror plate
proved beneficial for the brightness of the holographic image. As much of the work
involved recording spherical glass objects which would, of course, naturally roll, |
developed a mirror box to contain the objects for recording. By creating a mirrored
enclosure, the objects could not roll away and were instead held in place, which
removed the possibility of movement during recording, but it also created a stable set
up in which to rest the holographic plate during the settling and recording process.
Removing the clutter from the image was of great importance, so the use of this mirror

box was revolutionary in my recordings.

4.3 Discussion

As a newcomer to holography, | had to learn the process from the very beginning.
Single beam reflection holography proved to be an accessible recording method that
demonstrated the principles of holography in a straightforward, easy to understand
way, and the simple set up made it easy to isolate into key sections. This allowed me
to systematically test and review various means of subverting the tried and tested
methods of production. By subverting this process, | was able to begin making this
technology operate in a way that was better suited to my method of working, as a

craftsperson.

During this phase of research, | experienced three main methods of teaching:
demonstration, verbal instruction, and self-directed learning. All had their benefits, and

all had their disadvantages.
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1. Demonstration only

Benefits: | was able to watch how the process should be carried out, by an expert in
the field who workedwi t h preci si on and accuracy, demons
method. | could ask questions as needed.

Disadvantages: | learn best by a learn-by-doing method, so found watching, without the
opportunity to take part, frustrating.

2. Demonstration with verbal instruction

Benefits: | was shown how each step should be carried out, with the opportunity to
practice each step myself, with verbal guidance to assure | was completing each step

correctly. | could ask questions and request guidance as needed.

Disadvantages: Being so involved in the task, the notes | took were not as thorough as

| 6d have |liked, though this can be easily re

3. Self-directed learning

Benefits: The sense of freedom was liberating. Self-directed learning was only granted
when it was certain | understood the necessary safety protocols; safe play was then

allowed to commence.

Disadvantages: Though we can learn from failures as much as successes, some

laboratorys essi ons werendt planned as efficiently
knowledge and experience at the time. Being unsupervised meant | sometimes

wrestled with simple issues longer than necessary, as | did not have a colleague to ask

for advice.

Throughout this phase, | worked with various members of The Holography Research
Group who would kindly pass on their knowledge in their specific areas of expertise.

However, when it came to working with DCG, this was an area of holography that no
one in the group had experience of. This gave me the opportunity to return the favour
and create and contribute to the knowledge of the De Montfort University holography

community.
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Entering this research as an outsider with no prior knowledge of holography, allowed
me to enter the laboratory with an openness to experimentation. | used this period of
research to try whatever particularly pigued my interest. Through the various
experiments, | could reflect and adjust my plans in a feedback loop as described by
Gombrich (2002, p.302).

With no former knowledge or experience of holography prior to starting this research, |
entered the laboratory environment as an outsider. The positionality of the researcher
can impact the approach to research and the methods used to produce a hologram.
Whilst the researcher can face teething issues when getting to grips with the
fundamentals of producing and processing holograms, their outsider perspective allows
them to be more critical of the subject and work free of expectations from either their

own experience, or from the experts in the field.

Latour and Woolgar make interesting comments on the interactions of non-scientists

entering the laboratory environment. They suggest the most common reaction is

fbewi |l derment 06 (Lat op.19),tathaless\éorontiog, but albeitl 9 8 6
present and possibler eacti on of the outsiders having #:
activitiesofsci ence o (Lat our ,pIddDe¥piedte tploratory eS8

of this chapter occurring over a two-year period, | could not shake the feeling of being

an outsider to the holography community. Whether that stemmed from personal

anxieties and insecurities, or insidious behaviours of particular members of the

community, the sense of not belonging was strong, and uncomfortable. Latour and

Wool gar 6s use of (1086,€.19) isa pnigndnt ane. & riesbreatesdwith
SimonedeBeauv oi r 6 s imdnebaesi nogf twoe at e d20EH[d949)faed Aot her

the isolation of women in Sister Outsider (Lorde, 1984).

Approaching the laboratory work with a practice-based methodology, played a
significant role in the generation of knowledge in this phase of research, as exhibited in
Laboratory Sessions 5 and 17. My background as a craftsperson allowed me to adapt
skills I had learnt elsewhere, to inform and direct decisions made in the then, unfamiliar
to me, field of holography. Laboratory Session 17 was an example of having to draw on
pre-existing tacit knowledge, gained previously through explorations of other materials.

The dipping, brushing, and spotting of TEA and Citric acid solutions called on my tacit
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knowledge of painting, with both viscous paints (acrylic) and thin paints (watercolour),
as a means of informing my judgements of how to approach the use of chemicals in
such a way. This creative handling of chemicals transformed a chemical process into a

creative one, which was far more engaging for the non-scientist.

Laboratory Session 5, investigating using my own glass as the subject, was a crucial
experiment in exploring a method of producing holograms in which | was able to feel
the interaction of materials and processes. Not only did | feel a strong connection with
the work by using glass objects that | had made myself, but the particular optical
qualities of the objects | was using revealed the possibility of controlling the laser light
in an unexpected, tactile way. A laser is an essential piece of equipment in the
recording of a hologram, but to consider the laser light as a tangible material and tool
instead of a piece of laboratory equipment, creates a novel method of production,
analogous to a craft approach to making. A common response to viewing holograms, is
the desire to try and touch the replayed image in an attempt to understand what you
are seeing. Of course, this isndt possible,
our understanding of our environment and the objects we encounter. If we are to
consider holography a craft in this research and agree with the notion that craft is
drawn fiemphati@a( Riys0d po8thett@@eiinglications of such an
approach should be explored further. At the end of this phase of research, it was time
to reconsider my membership to the holography community and bring this skill back

into the environment | know best: craft.
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5. Feminisation of holography

5.1 Introduction: feminising a field dominated by men

My artistic practice is heavily influenced by science, with medical imaging often acting
as the primary impetus for my design work. Though this imagery becomes abstracted
as the process develops, the scientific influence remains deep rooted in the final
outcome. As well as from a visual point of view, scientific, evidence-based
understandings of aesthetics and an evolutionary explanation as to why we enjoy
certain aesthetics play an important role in the design process. A lot can be said for the

subconscious impact good design can have on its user/consumer.

Where this interdisciplinary research straddles both art and science, the feminine,
feeling-based nature of craft brings an alternative practice and alternative perspective
into the very masculine, science-based realm of holography. By bringing holography
into my familiar territory of craft, | am able to explore the manipulation of the
holographic image through a variety of glass coldworking techniques. Once the
holographic plate has been laminated to the glass, | can work the object as one piece,
culminating in an artefact, ready to share with others. The move back into craft, after
departing from The Holographic Research Group felt like | was forfeiting my

membership to the holography community at the time. | later discovered that it was
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rather a further opportunity to bridge these various perspectives, and to embrace a

feeling-based approach to my practice.

This research is not for the sole benefit of developing my own creative practice. After
all, what is art without an audience? The artefacts made in this phase of research,
were shown to a select audience, using focus groups as a means of gathering

audience feedback and criticism.

5.2 Feminisation through touch

Touch is explored in this project in two ways, through the making of and through the
interaction with holographic artefacts. In the previous chapter, subversive methods of
production were employed in the creation of holographic image, using, and
manipulating light as if it were a tangible tool. In the first half of this chapter, | look at
ways of capturing these holographic images within a body of glass, as a means of
handling and sculpting with the light. In the latter half, the creative outputs of this
research are presented to an audience and their reactions recorded and observed.

The sense of touch plays an interesting role in my work. In many stages of holography,
one must be vigilant with touch. Touching the emulsion will leave permanent
fingerprints, touching the chemicals can cause irritation to the skin, and care must be
taken not to touch or disturb the set up when recording the image. In some ways, it is
similar to glass blowing in that sense; we cannot use our hands directly to manipulate
the material, so instead we must rely on tools to convey our intentions and carry out

our actions.

The choice of solely using analogue holography in this research was a conscious
decision to support the successful collaboration between art (glass blowing) and
technology (holography). The ethos of handmade is synonymous with craft, and that
sentiment was to be carried through into the production of holograms. The element of
holography that challenges the very literal description of handmade, is the use of an
intangible tool: light. However, it is with a background in a hands-on skill, that enables
me to approach holography from a new perspective. In my research, | try to bring
together the two worlds of glass and holography, | want them to work together in a

cohesive way that sees glass playing a more important role than merely carrying the
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holographic emulsion, and display holography being developed further to avoid being
seen as a novelty or a gimmick. One of the ways | am doing this, is by integrating

elements of each skill, in the production and design of the other.

The artefacts produced in this chapter challenge the categorisations of masculine and
feminine skills, with the production of small, pebble like objects, that straddle the
boundary of craft (feminine) and sculpture (masculine), with their material roots in craft,
but their nonutilitarian existence in sculpture. Holographic jewellery is then created. It is
an accessory that has largely been reserved for women, but as we progress as a

society, these reservations are being questioned and removed.

It is worth a reminder, that the aim of this research is not to opposet h e bhoy | d

n et wCakolyn] Monroe et al, 2008, p.219) of holography with an all-girls club; the
feminisation taking place is the use of typically feminine skills and qualities to neutralise
the playing field, in aspiration of an accessible and inclusive art medium that could be
explored by all genders.

5.3 Combining holograms with glass

This stage of the process both literally and metaphorically glues the two areas of my
work together. The holograms are now brought back into the familiar territory of
coldworking, and | can begin to intertwine the holographic image with the optical effects

of various coldworking techniques.

Protecting the holographic emulsion from moisture is essential to ensure the longevity
of the hologram. This is usually done by removing a margin of emulsion around the
outer edge of the coating and laminating the holographic plate to another glass plate
using optically clear UV glass glue. The glue used in this project was Bohle UV glue.
By removing the outer few millimetres of emulsion, a barrier is created by the glue,
preventing any moisture being absorbed by the emulsion via the seam between the
two plates. This is a straightforward part of the process when laminating a flat sheet of
glass to the holographic plate, however, when further coldworking will be used,
removing a sufficient and accurate margin can be incredibly difficult. There are two
options at this point: laminate the holographic plate onto the outside of the body of

glass, as a form of surface decoration, or laminate the plate between bodies of glass,



Figure 25 Prism sculpture one (2018) Blown Figure 26 Prism sculpture two (2018) Blown
glass, silver halide hologram. H: 86mm W: 72mm  glass, silver halide hologram. H: 85mm D: 50mm.
D:52mm. Photography credit: Simon Brooke Photography credit: Simon Brooke (Source:
(Source: Wilkinson, C. 2023). Wilkinson, C. 2023).

to disguise the technology within the material. | chose two solid prism-like structures as
these normally lend themselves well to producing interesting optical effects. | wanted to
explore laminating the hologram within the prism (figure 25) and also on the outside
surface (figure 26) in order to compare the impact of the glass on the holographic

image.

Starting with a square-based-pyramid of solid glass, | cut the piece at an angle in two
places. These new faces needed grinding and polishing ready for laminating the
hologram. | also chose to include a plate of mirror, to see if the reflective surface would
have an effect on the holographic image as well. Once set, | could grind facets onto the
prism to create a shape of choice, followed by hand lapping and polishing to finish the
piece. This sample was disappointing as the glass had very little effect on the
holographic image and the mirror did nothing but block light from entering the object. If
the holographic image were stronger (at this point | only had access to a relatively

weak, red laser), maybe the result would have been more impressive.
Again, | started with a pyramid of solid glass, but first, | ground facets to give the rough,

overall shape | was after. | then hand lapped and polished the two facets which |

intended to laminate holographic plates to. Once set, | ground the faces of the prism to
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smooth the edges of the added plates to the form. The entire piece was then hand
lapped and polished. This piece was far more successful and informative than the
prism with the hologram within it. The facets seemed to be much more reflective,
almost acting as mirrors themselves, which helped to illuminate the holograms
laminated to the outside surface. Although the holographic image itself was not
manipulated or distorted by the glass, the visual effect of the faceted form

complemented the overall look of the holographic element.

One key issue with both of these sampleswas t hat | coul dndt <create
the holographic emulsion before laminating the plates, as | did not know what the final

shapes of the plates would be. This meant the emulsion, although laminated, was still

at risk of damage from moisture, risking the potential longevity of these samples.

5.4 The body of glass versus the holographic image

When using holograms in my work as a cold inclusion, | disguise the hologram within
the work, as if the image has been captured within the glass. Once captured, | can cold
work the object as one, handling the glass and in turn, handling the holographic image.
| use decorative coldworking techniques to enhance and manipulate the holographic

image, so the two work in perfect synchronicity with each other.
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Figure 27 Lensed pebble (2019) Cast glass, silver halide hologram. W: 40mm D:
25mm. Photography credit: Simon Brooke (Source: Wilkinson, C. 2023).

A key area of interest in my research is how hot and cold processing can affect the
holographic image. | wanted to create a test sample that could be replicated and
altered for a range of processes (figure 27). In the hot shop, | free hand shaped several
solid, slightly flattened balls of glass. Once cool, | ground them down into hemispheres
and paired those most similar in diameter and depth to each other. | cut and shaped
holographic plate to laminate between the two. Once set, | carved the pebble shaped
piece of glass until it was smooth and evenly shaped. Once polished, | could begin
decorating the surface of the glass. | chose lensing, purely by personal preference for
my first sample. This decorative technique lends itself well to enhancing the optical
qualities of glass so | thought this would be a good indication of the potential effect cold
working could have on the holographic image. The results of this sample were greater
than | could have hoped. The I enses #dAliftedo
the surface of the glass. | expected the image to be distorted by the lens, but | did not

expect the depth or position of the image to be affected.
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Figure 28 Shim pebble (2019) Blown glass, silver halide
hologram, sterling silver. W: 35mm D: 26mm Photography
credit: Simon Brooke (Source: Wilkinson, C. 2023).

To continue my investigation into the effect of hot and cold processing techniques on
the holographic image, | produced another test sample, this time including colour
(figure 28). When blowing glass, | use layers of colour, rather than solid coloured glass.
This can be seen clearly on the hemispheres | use, where the layer of colour is on the
internal surface of the glass. In this sample, the holographic plate was laminated with
the emulsion side against the solid hemisphere so as to protect the emulsion from
moisture. As the other hemisphere contained a bubble, | could either coat the back
surface of the plate and then attach the hemisphere which would risk creating a visible
seam of adhesive around the internal bubble, or | could fill the bubble with the epoxy
resin, but risk bubbles forming which | woul
second option as | thought | had got rid of all the bubbles from the epoxy mixture. As
the adhesive set, more and more air bubbles appeared. When shown to others, many
said they liked the bubbles as it gave another element of visual interest. | disagreed, |

think it made the piece look poorly made and ruined the crisp appearance of the glass.
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| carved much smaller lenses into the surface of this piece, a decorative technique

often referred to as Ashi mo, as the idea is
surface of the glass. This was incredibly hard to polish to the level of shine | would

have liked and with the bubbles trapped in the epoxy resin, the overall look of the piece

was clumsy and confusing, which heavily detracted attention from the hologram

encased within it.

Figure 29 Frosted pebble (2019) Cast glass, silver halide hologram. W: 42mm
D: 32mm Photography credit: Simon Brooke (Source: Wilkinson, C. 2023).

For the final pebble test (figure 29), the holographic plate was laminated in between the
two hemispheres, as per the last two pebbles, then | liquid etched one half of the
smooth pebble to give a frosted appearance. From previous lamination tests, | knew
that the surface the emulsion was being laminated to, had to be as smooth as possible;
anything other than a polished surface would have a substantial impact on the
holographic image, as the rough surface (in comparison to a high shine polished finish)
would scatter the light. However, this pebble was testing an etched surface around the
holographic image. As expected, the etched surfaced diffused the light, which blurred
the detail of the holographic image and instead, created the appearance of an

ephemeral glow.
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5.5 Designing jewellery and artefacts

In 1992, Kathryn Bold, writer for The Los Angeles Times, predicted everyone would be
wearing holographic pendants by Autumn 2001
was entitled d.ighter side of Jewelry][sic]: With Holograms Adorning Traditional

Accessories, Finery Takes on a 3" Dimensiondin reference to the pendants made by

August Muth. Unfortunately, this prediction was far from the truth. Holographic

pendants are a popular product to make with holographers, however, certainly in the

UK, they have not proven a popular product to purchase as a consumer. With jewellery

playing a vital role in this research, it seemed fitting to explore designing pieces that

had otherwise shown to be limited in their success thus far.

The artefacts developed during this research were not designed as a succinct
collection of objects per se, but instead as individual responses to moments
experienced throughout the six-year period. Each piece connected to the next through
the use of holographic elements, cut from the same plate, and each item was designed
with a specific person in mind. These items were not made on a production line in

mass, they were made individually, by my hands.

Figure 30 Wilkinson, C (2018) Holo pendant. Blown glass, silver halide
hologram, sterling silver. W: 37mm D: 13mm. (Source: Wilkinson, C. 2023).
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The Holo Pendant (figure 30) was a commission | made in 2018. The brief was that |
had to make a pendant, in a colour complementing the gorgeous blue dress of the
wearer, and it would need to look good in the artificial light of the venue of the evening
event they were going to. There was quite a lot to consider when designing this piece.
The colours of the glass, the holographic image and the dress all had to work together,
the pendant had to be to the wearer® liking, and finally, the pendant had to look good

when the hologram was and wasnét illuminated

| chose to use an existing design as a starting point, which was my blown hemisphere
pendant (the same hemisphere design | use in my sample/control holograms). | chose
this design because it is simple in process but exposes the optical qualities of the glass
beautifully. An object of high technical skill and detail can be fascinating to look at, but
when considering the design of jewellery, less is sometimes more, as you must

consider how the item will be worn and what with.

A visual factor of holograms that is important to consider, is how the image appears
when viewed in reflection or transmission, pseudoscopic or orthoscopic. By the nature
of how pendants and cufflinks are worn, they would both be mostly viewed in reflection,
which | prefer as this gives the blue/green colour, as opposed to when viewed in
transmission, the image is a spectrum of light. | had pre-swollen the plates, in addition
to using teal and aquamarine-coloured hemispheres, to give a brilliant teal and cyan
blue holographic image to complement the midnight blue | used in the glass element of
the pendant and cufflinks. This meant it was imperative that the view of the hologram
was chosen to best display the colour | had specifically created. Out of curiosity, | had
previously explored layering holographic plates, so both the pseudoscopic and
stereoscopic view were displayed over the top of each other, so thought this could also
be useful when designing the pendant and cufflinks. With this in mind, | ground two
hemispheres of glass into discs, so | could laminate holographic plates onto both the
front and back of the glass to give both the pseudoscopic and orthoscopic views, both

viewed in reflection.

Another factor to consider is how the piece will look when the hologram is not visible.
Typically, directional light from a spotlight is used to replay the image, however, when
worn as an item of jewellery, the hologram will not be continuously illuminated. | was

also apprehensive about whether the holographic elements would be too small to have
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much of an effect. Both of these factors turned out to be less of a problem than |
anticipated. The hologram was so vivid under so many lighting conditions; it was visible
more often than not, most surprisingly in daylight. The small size of the holographic
elements also caused no issue. Rather than laminating plates to cover the entire front
and back surface of the pendant, | created small segments, to be laminated
asymmetrically to create visual interest when the holographic image is not illuminated. |
covered the entire top surface of both cufflinks, as these are smaller items and only

partially covering the surface would not provide enough of an image.

Figure 31 Wilkinson, C. (2022) Holo cufflinks. Bullseye glass, silver halide hologram,
sterling silver. L: 17mm W: 13mm D: 21mm. Photography credit: Simon Brooke (Source:
Wilkinson, C. 2023).
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Figure 32 Wilkinson, C. (2021) Holo disc earrings. Bullseye glass, silver halide hologram,
sterling silver. W: 40mm D: 3mm. Photography credit: Simon Brooke (Source: Wilkinson, C.
2023).

Designing for commercial retail, for a friend or acquaintance and for the self can have
an impact on the making process. When selling through retail, the end user is unknown
and the designs a shop or gallery chooses to stock are generally picked based on a
target demographic. There is no connection between the maker and customer, beyond
the piece of work itself. When making on commission, for friends or acquaintances
and for the self, the maker has a much deeper understanding of the end user. They
know their likes and dislikes, their tastes in aesthetics, every part of the process is
done with the end user in mind and can be personalised to them. Depending on the
relationship with the receiver, the act of making can in turn be an act of love, a

reification of the connection you have with one another.
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5.6 Focus groups: jewellery in the field and the role of holography in

contemporary craft

Figure 33 Camden Art Centre Focus Group set up (Source: Wilkinson, C. 2021).

The aim of these two focus groups was:

1 To handle and discuss selected objects designed and produced as part of my PhD
research, to gain insight and essential qualitative data on audience responses to
this novel work, which would shape future research and the analytical framework in
which this research will be situated.

The central theme to these focus groups was what place does holography have within
contemporary craft? By asking experts in the field, | was hoping to gain a variety of
perspectives on how holographic craft may be received, what potential they may see in
this alternative approach to a technology, adapting it to function as a craft practice.
These focus groups were the first opportunity | had to test out these artefacts, with a
group of participants with no connection to holography, who could, most importantly,
provide feedback outside of the holography community echo chamber.



The focus groups were held in two locations, London, and Leicester, to provide two
options for participants, depending on their availability and geographical location.
Focus Group 1 took place in Trinity House Chapel, an atmospheric medieval chapel on
De Montfort University campus. The artefacts were set up across two tables on
opposite sides of the chapel, underneath the large windows. The jewellery was
displayed on one table, the pebbles and flat sheet hologram on the opposite. Though
the focus group took place during daylight hours and the work was set up beneath the
window, the chapel was quite dim, so | attached two clip-on lights to either table to
provide an extra light source for viewing the work. Focus Group 2 was held in Camden
Art Centre, a contemporary art exhibition, event and learning space. The focus group
took place in one of their meeting rooms, with floor to ceiling glass windows which
allowed plenty of sunlight into the space. This abundance of light meant extra, artificial
lighting was unnecessary, but was available, should the participant wish to use it. The
two spaces were quite different, and | was curious as to whether this would impact how

the work was received.

As part of the planning process, | contacted potential participants, inviting them to take
part. | contacted members in various roles within galleries, educational institutions
(both as academic staff and students), societies and guilds and independent
practitioners. The only requirement of the participants was that they must have a
professional interest in craft to take part. Once confirming interest to attend, all
participants were emailed a Focus Group Participant information sheet (see Appendix
1) and a Focus Group Participant Consent Form (see Appendix 2) which was signed

and returned ahead of the event.

When inviting participants to the focus groups, | gave a brief summary of the topic to be
discussed and my research project, in order to allow the potential participants to

assess whether or not they would in interested and suitable to take part. As part of the
planning process, | made notes on any particular areas | wanted us to cover in the
discussions, but | also felt it was important to allow the conversation to flow and
develop as organically as possible. Using guidance from Qualitative Research
Methods, Tracey discusses the phenomenonk nown as t he fAgroup
1994). The observation noted in this phenomenon is the lowered inhibition of

participants, when interacting with fsimilarot h e r s 0 2013, p.46@)eWith a fully
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booked session for Focus Group 1, | had hoped to observe this phenomenon in action,

however, on the day, only two participants attended.

5.6.1 Observations

The patrticipants showed the following levels of interaction with the objects:

Focus Group Participant A: Short, objective, focused.

Focus Group Participant B: lingering, slight hesitation / encouragement / reassurance
needed to allow them to pick up the objects, but when they did pick them up, they
handled them with confidence.

Focus group Participant C: deep interaction.

In Focus Group 1, the participants would pick up an object, look at it then replace it

before moving onto the next object.

In Focus Group 2, Focus Group Participant C gathered the boxes around themself and
continuously picked up and put down the objects, looking at all of them multiple times.

In both groups, all participants avoided the large, flat hologram. Focus Group

Participant A articulated this avoidance in these terms:

t 6s funnyjtgyeabhbr oAadtl Yocisgroup Bastieipam B]tarkd
| have got aé inheritance of not touching things that look like a rectangle,

[

because therebs sort of painterly you

of thatds to be seen in that way. Even

if it was on a wall you would not touch it. (Focus Group Participant A, 2021)

Even after granting permission for the second time, Focus Group Participant B looked

to me for reassurance before picking up the flat sheet hologram.

Focus Group Participant B confidently handled and cleaned the objects with paper
towels, but there was an element of hesitation and reassurance needed that they could
touch and handle the work. They handled the work respectfully, as you would expect
from a gallery owner. They also had to contend with the other participant needing to

handle the work as well, so therefore had to abide by Covid rules.
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Focus Group Participant C is a glass artist, but we have also known each other for a
long time so they are familiar with me and my work. They were also the only participant
in Focus Group 2, so they did not need to worry about wiping down the artefacts after

handling them.

There were distinct differences between the topics discussed between Focus Group 1
and 2. Focus Group 1 placed more emphasis on the commercial aspects of the work,
including cost, product development, technological possibilities and how this work
would be received by a wider audience. The topic of wonder and magic did come up,
but more as passing comments, and if the participants made any comment including
themselves, it would generally be regarding their career and how that inspired their
questions and comments. In Focus Group 2, the conversation was focused on the
making process, including subjects such as colour, image, scale, and the creative
potential. The participant shared many personal stories or made connections between
my objects and their lived experiences.

I had previously assumed that the lack of familiarity with holography would be a
problem. It also contradicts others who suggest a lack of understanding of holography
hindersthea u d i e enjognterst of the work. What actually happened, was the
unfamiliarity created a sense of intrigue and wonder, as evidenced by these responses:

fiyou almost want them to speak, you knowo(Focus Group Participant A, 2021).

Dialogue between Focus Group Participant A and B:

The ones that | find most exciting are th
clarity about what they are and what they do [ é You have to look and probab-,
I woul dndt necessarily find the holograpt

thereéonce you fi nd (FdcusGrhoup Patidigant8,2028)t hi ng

fithat 6 s t @ocbsGmupdarticipant A, 2021).

Exactly. .. it doesnodt , does not wor k as |
surprise uhmé and that | wouldndét be abl e
was going on there. (Focus Group Participant B, 2021)
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56.21 nt er vi ew: esperiencenaf thé artefact in relation to memory and

meaning

Recruitment to the focus groups was incredibly difficult, particularly with Focus Group 2
in London. There was a strong hesitancy by those who I invited to participate in in-
person group activities, as social distancing restrictions were still in effect. In the end,
only one participant was willing to join me for the focus group, essentially transforming
it into an interview by default. | did not alter the organisation of this session as | wanted
consistency with Focus Group 1, but also, more importantly, | wanted the conversation
to remain organic and participant-led, as opposed to a more structured interview. Flick,
Kardoff and Steinke recognised that interviewees were mo r e | irdveal thought® A
and memories that they would not and could not express in response to direct
guestioningo(Flick, Kardorff & Steinke, 2004, p.207) if they were allowed to narrate
freely. This was observed in Focus Group 2 when Focus Group Participant C led the

conversation on to personal memories and experiences.

When handling the work, Focus Group Participant C would hold the work much closer
to themself than the participants of Focus Group 1; their interactions were intimate and

active with a sense of innocent inquisitiveness about them:

I meant h e ywbéndezful on this scale because, you have a sense of being able
to tilt the object and try it out against different backgrounds and things. And |

think if you know, if you were goingto wearone,l i magi ne youb6d get
reaction to it, because its uhm, so eye-catching. And people would be seeing
sort of glimpses of |light, |like you see &

ever seen one about twice in my life, but they go so quickly. And you see this
incredible flash of colour and then sort of go, what was that? (Focus Group
Participant C, 2021)

Focus Group Participant C would speak and fiddle with the artefacts at the same time,
which gave the impression their responses were less filtered and were more of a
stream of thought. Throughout the session, Focus Group Participant C would recall
memoaries from various stages of their life. They included memories of family members;
experiences they have had with friends; fleeting moments they have experienced

independently:

When we were children and we usedtogotomy g r a n d hoasg,gran had
these cut glass, prismatic knife rests which were probably from sort of 1920 or
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something, and unlike mum and dad she would let my sister and | hold
everything, cause you know when youbo
can we hold it, and you know and mos
have that i|it@a&koghbaash bt @&ahl bbaéd. And g
over, and weod6d be able to | ook at ev
looking into crystal glass and looking for the rainbows, and those kingfisher
colours and everything that comes up, it sort of goes right back to that

childhood experience. And, and obviously something about being allowed to
have it in my own hands is quite sign
young child, the wonder of what mater
sort of within what feels like an ordinary context like gran& living room, and then
youbve got this magical thing in your

—-_— e MM

C
S

har

see these changing colours. and you canodt

you know, butt hey 6re in there. And, and they
go away, uhm and you candét rub them o
a bit chipped the colours are still t
about that. (Focus Group Participant C, 2021)

Participant Cbs anecdotes were detailed
power of objects, highlighting the importance of interacting with my holographic objects
during the focus groups, in order to obtain rich data.

5.7 Discussion

Firstly, | wanted to explore different methods of combining the holographic plates with a
body of glass; either laminating the plate on the glass, or in the glass. When the
hologram is laminated on the surface of the glass, it acts as more of a decorative,
surface application. There is a peculiar juxtaposition in this form of application, in that
you are aware it is on the surface of the glass, but the depth of the holographic image
blurs the boundary of the surface of the glass. When the holographic plate is laminated
within the glass, the technology becomes disguised within the body of glass. The
handling of the holographic image feels much more tangible, as if | have captured it

and given it mass.

Secondly, through the use of focus groups, | was able to explore the haptic potential of
these holographic craft artefacts. The artefacts produced in this chapter followed two
lines of enquiry, exploring the interaction between audience and object through firstly,
the handling and movement of handheld objects, the other through jewellery, worn to
adorn the body. Both lines of work involved touch and closeness to skin, but within

different contexts.
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The focus group and interview gave me the opportunity to observe the interactions
between the participants and artefacts, and the conversations these generated. The
audio and visual data was transcribed, documenting both the verbal and non-verbal
exchanges between interviewer, participant, and object. In isolation, the focus group
provided many valuable insights into the relationship, or potential relationship between
viewer and object, but when cross-examined against the other data collected in this
research project, we begin to see a much more powerful picture and understanding of
holographic craft and its place within contemporary craft. The data from the entirety of

the project is discussed in depth in 7. Discussion and Recommendations.

The conscious decision to use a semi-structured approach in the focus groups, allowed
participants the space to share the thoughts and feelings they felt comfortable and

appropriate to do so. | was prepared to guide the conversation back on topic, if need

be, however, this was nByallowngthesparticipantg toeadthany po
conversation in this way, the responses felt much more genuine and reduced the risk

of me overly influencing or directing the outcomes. They could raise ideas and

problems that felt important to them, which in turn would be important for the project.

After transcribing the recordings with both audio and visual data, the key moments

were noted in a table in Excel, where | could make observational and explanatory

notes, suggest codes and from these, generate themes.

The importance of tactility in the process that became evident in 4. Process: Becoming
a holographer, was continued into the development of small-scale objects for sampling
ideas. At this point in the project, the intention was still to work towards large scale
work, however, as the sampling process continued, the intimate interactions with
pieces small enough to hold in one hand, spoke greater volumes to me than any larger
scale work | had done so far, and this sentiment was echoed by all of the participants
of the focus groups. These focus groups provided the catalyst for further research into
audience patrticipation and reaction to holographic craft. Despite the persistent problem
of the misconceptions of holography, the feedback gained so far is wonderfully
encouraging that this new area of craft can create meaningful moments with its
audience, regardless of a comprehensive understanding of the processes and
techniques involved or not. Throughout my career in craft, when talking to others about
my practice, people will often say they want to try the skill themselves. Particularly with

skills such as glassblowing, the public assume it is a skill that is off-limits, so therefore
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rarely pursue this desire to get involved. As such a rare skill, this feeling of off-limits is
even greater in holography. The involvement in making can be such a rich and
rewarding experience and should be accessible to all those interested in exploring the

technology.

In this project there is a subtle political impetus behind using holography within
jewellery, questioning the distance at which we usually view holograms and as pieces
that were designed to be worn on the body, close to the skin. It is daily in that aspect,
in contrast to a hologram that is usually viewed at a distance in the do-not-touch
context of the gallery space. There is a shifting experience of wearing a piece of
holographic jewellery, where the non-living objects act and can be seen as active and
animated. With an emphasis on the experiential and the transformative, it feels as
though the viewer has a kinship with the object due to my secular positioning, rather
than a sense of mysticism or spirituality were | coming at this from a religious
positionality. All of the jewellery items in this chapter were made with someone specific
in mind, each piece acting as an object of reification, adding a sense of sentimental
value alongside the aesthetic experience they hoped to generate. Previously, | had
worried about not being a fApropero holograph
group created distance and allowed me the space to enjoy the critiquing of holography,
its masculinities, and its limited agenda. | had never considered myself overtly political,
however, over the course of this project, my experiences have inadvertently begun to
influence my artistic practice, creating a politicised positioning that underpins my
research. This political hijacking of the gendered nature of holography aims to
challenge the stringent rules created by the holography community on what is
considered a good or successful hologram and support the production of artefacts
demonstrating innovative use of this currently largely underexplored medium. The act
of feminisation in this project was a counterbalance to the traditional Patriarchal
dominance evident within holography, and offers approaches rooted in the personal,

intimate, tactile and sensorial, that can be joyfully deployed by all genders.
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6. Democratisation and taking holography to the people

6.1 Introduction

The midpoint of my research brought about my departure from The Holographic
Research Group, as well as the Covid-19 global pandemic, both of which left me
without a laboratory to work in. With research still to do and a desire to continue

holography beyond the PhD, alternative means of production had to be found.

Craftspeople will commonly offer tuition in their specialist skills, as a means of
complementary income alongside their creative practice. This can be in the form of at
home/studio tuition, online tutorials, collaborating with existing educational
establishments to offer supplementary workshops or as a more formal role within
education. In the context of this research, | will be exploring holography tuition from a
supplementary educational perspective, giving me the freedom to design the workshop

sessions in line with my creative practice rather than a formal education curriculum.

Due to the expense involved and rarity of established holography laboratories,

technical holography is not widely accessible. However, display holography, where

more basic set ups can be used, is much more appealing to the amateur. Yet,

derogatory perceptions accompany such amateurism. Much like the Studio Glass

Movement, this increased accessibility to hobbyists and amateurs, has fed concerns

thatitcanl ead to an influx of Atechnically subst.
2012, p.217) whilst practitioners learn the process. Tait, indeed, condemnsfiar t wi t hou
techniqued0 Ais el ess o0 ( Tai Alsp,th2 &tloPworkipg.fr@riardpmestic

environment incurs deeply ingrained negative opinions of products made in a domestic
environment. Wenyon describes the phenomenon of the pursuit of at-home holography

in the following statement:

Commercialhol ography has spawned a new breed
hol ographersdé, hologram enthusiasts who F
up their own holographic studios to develop, manufacture and market a range

of holographic products. (Wenyon, 1978, p.105)

Whil st this act can be seen as revolutionary

immediately creates negative connotations regarding the professionalism of those
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involved. By setting up my own at-home holography workshop, my membership within
the holography community came back into question. The opportunity to create my own
working space within my comfortable, familiar surroundings, struck a balance between
the professional laboratory and the intimacy of home, in an accessible environment for
the artist. Refusing the condemnation of the basement holographer and acknowledging
the people who are working in an amateur way who may need more support, it was
important that despite the isolation of working at home alone, maintaining a sense of

community would be vital to the prosperity of this method of practice.

With options for practicing holography few and far between and at seemingly opposite
ends of the scale to one another, it felt important to develop a workshop that could be
taken to the people instead. With so few courses available to the public, developing a
transportable workshop eradicates the location issue, however, democratic practice
requires more. | would argue that to consider the workshop a democratic success, it
must satisfy the following: the holograms that are produced must be of a professional
standard, the workshop must be affordable to run and attend, and it must be accessible

and inclusive.

6.2 Building a domestic workshop

Since graduating from my undergraduate degree, | have had an at-home workshop of
varying degrees of scale and sophistication. The domestic workshop is an affordable
and accessible means of production of work for the craftsperson, providing the

environment allows such activities to occur.

| purchased the Integraf Standard HOLOKITO as it seemed to be an affordable option
that would allow me to produce the types of holograms | use within my practice. The kit
came with all the essentials, however, within the paperwork provided with the
HOLOKITO, there were some suggestions of additional equipment to acquire to assist
in the production of holograms. These were purchased through local hardware shops

and Amazon, and a full list with links can be found in Appendix 9.
A key additional piece of equipment was a sandbox. Based on Jerry Pethick and Lloyd

Crossds sand t abdeeeloped io theal®70s) Irpurchasedta @arspex

tray and filled it three quarters full of fine sand. With the furniture available to me, |
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chose not to set the Perspex tray on car tire tubes as | felt the risk of vibration was low

enough for them not to be necessary. When Pethick and Cross developed the sand

table isolation system, they were living in London above a tube line (Crenshaw, 2013,

p.2) which created a considerably higher level of vibrations than that experienced in my

garage. Fortunately, the design of my house with a boarded converted garage and

windowless bathroom, allowed me to work in complete darkness.

Laboratory Session 22

The aim of this session was to test the Integraf Standard HOLOKITO in my at home

workshop.

Table of set up

Aim Testing the Integraf Standard HOLOKITO in my home workshop
Laser 4mw red diode laser

Plates Integraf PFG-01, silver halide, 2.4mm, red sensitive

Laboratory Home workshop

Temperature | 15.9C

Humidity 72%

Set up Laser i plate i [object] in sandbox

Controls Plates, laser strength (4mw)

Table 41 Laboratory Session 22 table of set up.



Table of results

"S)INsSal JO 8|ge] 2z UoISsas Alojeioge Zi a|qel

"*Ajjenou e 8ynb ay1| 38}

SIy] "uoissas ge| }sJi Aw aouls
108[qo sse|6-uou e Buipiodal
aw i1s11j 8yl sem siy|

‘weibojoy Joyybuq e u
pajnsal sey ainsodxa Jabuo| y

‘abew [np ay} 8ouay ‘Loys
00] 9J}}i| B sem awyj} ainsodxa
ay) |98} | Inqg ‘suononJsul
Jeibaju| 8y} Ul papuawwio9al
awy} ainsodxa ay} pasn |
ip@}iom 113 8y} Inq ‘padoy pey
| se ybuq se j,us) ebewi ay|

SUOIJBAIaSqO [BljIu|

oidoasoyuQ

oidoasopnasd

XOQpUues Ul suloo Spuooas llemsaid
— oje|d — Jose €l ON| €2z
Xoqpues ul
alaydsiway sse|b SpuU02as llemsaud
— aje|d — JaseT] el ON (44
Xoqpues ul
alaydsiway sse|b Spuooas llemsa.d
- 8je|d — JoseT (1] ON| 122
(oesjuiw)
(oes) awny awij
dnjes joelqng | ainsodx3 | /(%) val | @jeid

17¢



The instructions provided by Integraf were excellent. The jargon-free language was
accessible, and the step-by-step instructions were clear and easy to follow. With six
year s 6 e inhmdaograpbymacthds point, | had sufficient knowledge to troubleshoot
any problems myself, but from the perspective of others, the troubleshooting section in
the literature provided with the kit, could serve as a vital lifeline if a less experienced

user were to run into issues.

Laboratory Session 24

The aim of this laboratory session was to test other brands of silver halide plates with

the Integraf HOLOKITO equipment and chemical recipes.

Integraf is a technology company based in San Francisco, USA. The holography plates

that are sold as part of the HOLOKITO are Slavich plates, which are manufactured in

Russia, then transported to the USA for sale to Integraf customers. During the period in

which this particular section of research took place, there were two major events that

affected accessing these supplies. The firsteventwas Russi ads i nwmasi on
February 2022, which disrupted the manufacturing of the holography plates. The

second was the wave of strike action that was impacting many services within the UK,

one of which was the postal service, causing major delays in receiving post.®

9 The general strike period was summer 2022 to summer 2023, though there was some
variance between services.
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Af ter Russi ads |produation obStaviah plated was greatlyenterrupted,
causing stock issues at Integraf. | was fortunate to have been able to order just enough
plates for my initial tests with the HOLOKITO and enough to cover the upcoming
Leicester Lo-Fi Holography Workshop. | will go into more detail about the workshop in
6.4 Leicester Lo-Fi workshop. At the time of ordering, no one could say how long the
invasion would last, and therefore how long we would be likely to experience material
shortages. At the time of reviewing this portion of the research process, two years after
the invasion, Integraf are still experiencing disruption to supplies. As well as practical
issues with supply, purchasing Russian made products posed ethical concerns. At that
time, many individuals and companies refused to trade or purchase Russian products
as a means of protest against the violence being inflicted on Ukraine. As well as the
political implications of purchasing Russian plates, there is a large environmental
impact too. After production in Russia, the plates are shipped to the USA, to then be
shipped to customers worldwide. This is not a problem that only affects holography;
this is how trade works. However, as a craftsperson, | must make many decisions
within my practice to ensure my work aligns with my beliefs, ethics and morals as a
person, and the political and environmental impact of using Russian made plates is a
point of contention for me, and one that | am keen to work on for my own peace of

mind.

The UK does have a company that manufactures holographic plates, TruLife Optics Ltd
(formally Colour Holographic Ltd). However, they do not operate an online shop, so
acquiring plates in a slower, more complicated process. Having previously spoken to
them in 2018 to understand the ordering process as an individual, rather than through
an institution, | was assured this was a service they can provide. However, in 2023
when | attempted to order plates with the intention of using these as opposed to the
Slavich plates, | received no response to my emails or phone calls. For this series of
tests, The Holographic Research Group very kindly gifted me some red sensitive
TruLife Optics plates that they had in stock, along with a plate of unknown origin. |
remain hopeful that | will be able to purchase plates that have been manufactured in
the UK in the future, but this relies on the

more accessible to individuals.
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Table of set up

Aim Testing other brand plates with the Integraf equipment and
chemicals

Laser 4mw red diode laser

Plates Integraf PFG-01, silver halide, 2.4mm, red sensitive

Laboratory Home workshop

Temperature | 16.2°C

Humidity 62%

Set up Laser 1 plate i coins in sandbox

Controls Laser strength (4mw), set up

Table 43 Laboratory Session 24 table of set up.
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Rather frustratingly, the plate of unknown origin produced the most vibrant hologram to
date when using the Integraf kit. Unfortunately, no one has been able to tell me the
source of this plate. Particularly with the mystery plate, the holographic images
appeared a lot faster on the TruLife Optics plates than with the Integraf plates after
processingg Thi s i sndt n e bu Fanaxperienge, morepnmediatee m,
results create a greater sense of achievement from the maker than when they have

had to patiently wait. There is something awe-inspiring about watching the magic of the
image appearing before your eyes that is beautiful to feel and to watch in others as

they experience holography potentially for the first time.

Though the concept is the same across all silver halide holography; institutions,

businesses and individual practitioners will have specific recipes and nuances within

the processing method that they have developed during their experience of

holography. Ther e was a chance the Integraf chemic:
work with the TruLife Optics plates, as they would have been optimised for use with the

Slavich plates. However, the results of this workshop session proved the Integraf and

TruLife Optics products were compatible. | was unable to get up-to-date costings of the

TruLife Optics plates, as | did not receive a response to any of my enquiries.

6.3 Designing the portable workshop

There are limited places to learn holography in the UK. It is not a common course at
universities nor in schools, and from a Google searchof A hol ogr aphonlycour s
one link appears to a course where anyone could book on. Of course, a simple Google
search and only viewing the first page of results is not exhaustive by any means, but in
comparison to searches for almost any other art course in the UK, the lack of
opportunity to learn about holography in any capacity is clear. Outside of a formal
education setting, the courses on offer are with Ifiaki Berguiristain, where the location
is not stated on the website, or with Phablabs, based in Southampton. Berguiristain
advertises the flexibility in his courses, being able to tailor the course to what the
participant is interested in and wishes to gain from the experience. No prices are
available on the website, though this is not uncommon for services that can be tailored
(INAKI Beguiristain HOLOGRAMS, 2023). Phablabs advertises its holography course
as part of its Challenger series aimed at 97 15-year-olds and adults. As a company,

Phablabs are focused on the education of photonics, so the holography course is
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biased towards STEM as opposed to art. Booking details including pricing are not
available on the website, so presumably one must get in contact to discuss how to
attend (PHABLABS 4.0, 2023).

The workshop | designed in this phase of the workshop was devised in such a way that
it is transportable, adaptable and affordable, putting the student at the centre of the
learning experience. When purchasing the extra items recommended by Integraf, |
specifically chose products that would be efficient with space whilst doing the job they
had to. For example, | ordered plastic jars that could contain the sand during transport,
but also provide the stand on which the laser sits. All the equipment packs down into a
small suitcase and rucksack, so is suitable for taking on public transport if necessary.

6.4 Leicester Lo-Fi workshop

| was offered the opportunity to run a pilot workshop at Leicester Lo-Fi workshop. The
following information is for this workshop specifically and can be used as a working
example when planning your own workshop. A comprehensive policy document can be
found in 7.4 Recommendations for organising a holography workshop, to assist you in
planning your own workshop session. Leicester Lo-Fi is a photography workshop
based in Leicester city centre. They run an array of courses within the field of
photography, including cyanotypes, luminography and building pinhole cameras. As
this is a venue designed specifically for lo-fi photographic processes, it was already

equipped with a dark room, a sink area for using chemicals and a clean workspace.

The workshop is situated in the basement of a Methodist Church and was

only accessible by stairs. As a registered business using the space, Leicester Lo-Fi
has sufficient public liability, though as a practicing artist, | also have my own public
liability insurance and clean DBS check. The participants were made aware of the
emergency exits, a first aid kit was available should we need it and, in case of
emergency, the emergency services would be able to access the workshop from the
street. One participant in the group required the use of crutches, so prior to starting the
workshop, | took the participant around the space so we could ensure they were
comfortable and safe to navigate the environment. This was particularly key in the dark
room where visibility is low and processes that carry greater risk are performed. More

will be explained about creating a comfortable working environment later in this
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section.

As a community space, on the day the workshop was run, there was an event in the
space above. The footsteps could be heard, which was a cause for concern, as sound
vibrations can cause enough movement to ruin the recording. Though the building is a
shared space, no other groups would have access to the workshop space during the

hours of the workshop.

The workshop was advertised through Leicester Lo-F i Website and social media, as
well as my own social media. The only restriction we placed on participants was a
minimum age which we set at eighteen. Adults and children learn differently, therefore,
to ensure the workshop was planned appropriately, we chose to focus on an adult only
audience. There is no reason why this course could not be adapted to suit a younger
audience, it would merely require modifications to the teaching methods, which are
explained in the next section. Aside from the requirement of being at least eighteen
years of age, there were no other requirements or restrictions on who might attend.

When signing up to attend, the participants were emailed a Holography Workshop
Participant Information sheet (see Appendix 3) and a Holography Workshop Consent
form (see Appendix 4) which was signed and returned ahead of the event. The
participants that signed up for the workshop all identified as White British, with a split of
three identifying as female and two identifying as male. On the feedback form, | used
the term fgenderowhen gathering demographic information, to allow the participants to
specify how they chose to identify themselves. All participants used either fmaledor
ffemaled which is why these terms have been used in this instance, and when
discussing the gender representation in 7.3.5 Accessibility. Three of the participants
had gained a minimum of an undergraduate degree, with another currently working
towards theirs. Two participants had a direct interest in craft, and another worked
within the construction industrngymouswi t h an
Workshop Participant 2, 2023). The financial, political, or self-perceived social status of

the participants was not gathered.
With the limited number of spaces on the workshop, it is hard to conclude whether

factors such as race, nationality, social status or political persuasion had an impact on

who signed up. Without hearing from groups not represented in the workshop, | cannot
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say whether they felt excluded and for what reason, if any, or whether it was merely
coincidence that all participants identified as the same race and nationality. Again,
though there were a limited number of participants from which to draw firm
conclusions, it was encouraging to see that the workshop appealed to more than one

gender.

With the core ethos of the workshop to be accessible to all, | modelled the teaching on
De Montfort University dUsiversal Design for Learning (UDL). The three main

principles of the UDL are:

1 Student engagement i through including multiple avenues that effectively
capture student interest as well as sustaining deep, meaningful interactions
with core material;

71 Representation of content i through using a variety of methods to represent
content and information with options for perception, language & symbols and
comprehension;

T Action & expression i through including multiple ways for demonstrating
knowledge and understanding. (De Montfort University (1), 2023)

Information was delivered in multiple formats, to account for different types of learners

on the VARK learning style model (Visual, Auditory, Red/write and Kinaesthetic)
(Fleming, 1992). Reece and Walker highlight features of learning that apply to adult
learning, which have informed the aims and outcomes of this workshop. These include
allowing the adult participantstoider i ve own goal s é ébhave o me
responsibility for |l earningé share ideas
respect, c o (ReecetandeNalkeé B000, p.11). With these in mind, | could

direct the activity in such a way that would ensure these learning needs were met.

| created the following lesson plan to ensure | was designing a workshop that

considered all the fundamentals of a successful, educational lesson.

Title: Introduction to holography

Who is running the session? Lead by Charlotte Wilkinson, supported by
Leicester Lo-Fi team
Session description This workshop is the culmination of practical

skills and processes | have refined over the
course of my PhD research. The workshop is
designed to be lo-fi, following a basic method of
recording holograms, using equipment that is
readily available and accessible to the non-
specialist. No advance understanding of physics
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or chemistry, or prior experience of holography
is necessary. The overall aim of the workshop is
to break down the barriers that prevent people
from exploring holography, whether that be
professionally or as a hobbyist. The activity is
domesticated by design, but the workshop
outputs are of a professional standard,
challenging the value of domesticated skills. The
information presented alongside the practical
activity supports the education of this widely
misunderstood technology, helping to address
the issue of incorrect identification of what is and
i snét a hol ogr am.

Session aim(s) and objectives

1.To learn how to successfully make a
hologram.

2. to demonstrate the process of producing a
hologram, with safe and correct use of the
equipment, following health and safety
guidelines as set out at the beginning of the
session.

3. to create a hologram, designed and
processed independently from the tutor.

4. to exhibit their creations in the form of a
tabletop exhibition space at the end of the
workshop.

Key learning outcomes

Participants will be able to produce a hologram
successfully and safely without guidance from
the tutor.

Structure of the session including
key activities for participants

Health and safety in the workshop (5 mins)
Leicester Lo-Fi housekeeping rules, notification
of fire exits, facilities and what to do in an
emergency.

Charlotte to cover the main health and safety
points regarding lasers and chemicals.

(PhD study only) Opening statement (5 mins)
Reiterating the participant information that was
communicated ahead of the event, checking
consent forms have been signed, highlighting
key points of what data will be gathered and
how, and how it will be used, naotification that the
participants may withdraw consent at any point.

Introductions

Introduce myself, ask the participants to
introduce themselves with a short comment
about their background and interest in
holography.

Presentation (30 mins)




My creative practice and how | use holography
in my work *demonstrating the further
applications of the skills learnt in this workshop*

Overview of the process including what does the
equipment look like, what are the steps, what
safety measures are in place. Opportunity for
guestions. *Information provided in images,
verbal explanation, and written instructions, for
different styles of learners* (See UDL policy,
DMU) The handout participants were given can
be found in Appendix 6.

Demonstration (15 mins)
Demonstrate the entire process, highlighting
safety measures.

Participant activity (~ 4 hours)

Participants to take it in turns recording
holograms under supervision. Two set ups will
be available, so two participants can record at
the same time. Rest breaks to be taken as and
when feels appropriate. As the participants are
working in pairs in rotation, running rolling break
times can be useful to maintain a flow in the
session and reduce the chance of boredom
between recordings.

Exhibition (10 mins)

Participants to choose their favourite hologram
to place on the pre-set easels in the form of a
group tabletop exhibition.

Wrap up conversation (15 mins)

An opportunity to summarise and reflect on the
workshop, ask/answer any final questions, and
thank the participants for attending.

Duration 10am i 4pm (with a lunch break)
Participant capacity 6
Room layout A clean workspace big enough for the entire

group to gather round comfortably, with seating
and tables available for comfort and practicality
of arranging objects in sand trays.

A silent dark room, with sturdy surfaces for the
laser set ups and a sick with a running tap.
Ensure the entire space is accessible for all
participants.

Session pre-requisites

Participants are encouraged to bring their own
objects to record. Information and guidance on
suitable objects to be sent ahead of time.

Table 45 Leicester Lo-Fi Holography Workshop lesson plan.
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Throughout the session, the participants had the opportunity to ask questions.

Someti mes, participants can be geatlegemioders as ki n
that there are no stupid questions can encourage people to speak up. If a participant

still seemed hesitant to ask, | could also take the lead and open up the conversation,

which sometimes acts as the icebreaker the participant needs to feel comfortable

speaking up.

The patrticipants were intentionally set up around one large workspace to encourage
conversation and a sense of fopennessoand ftrustd  ( R & &alleer, 2000, p.11), but
they were also able to experience social interactions in smaller groups or pairs, which

some patrticipants prefer.

The nature of holography requires the use of chemicals and lasers in a dark room,
which poses a certain level of risk to all participants, particularly those who have no
experience working in dark environments. For any participants with accessibility needs,
it is essential that prior to starting the workshop, you guide the participant round the
space to assess any potential risks and provide solutions that can ensure their safety.
Examples of this could be:

- A participant uses a walking aid.

0 Are the walkways clear of clutter or any furniture that may block the use
of the walking aid? Solution: create wider walkways and workstations,
making sure there are no trip hazards or furniture that may block the
route around the workshop.

o Will the participant be able to stand at the laser station and chemical
baths in the sink? Solution: provide a chair at the laser station and sink

and offer practical support if required.

| received no funding towards this workshop. The total cost of the event was a
negotiation between the known costs of materials and travel, and the amount required
to cover my wage and the contribution of Leicester Lo-Fi. The beauty of a customisable
workshop is that it allowed me to adapt the planned activities in such a way that was
cost efficient, but would deliver an informative, productive, creative, and value for
money experience for all the participants. Thorough planning helped estimate how

many plates the participants could expose in the given time, so the participants were
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not likely to end up covering costs of materials they would not use, nor would they
complete the activity with too much time to spare at the end that they may have felt
short-changed for the fee they paid. As a contingency, in case the participants
completed the activity early, | planned an extra activity of coating the exposed plates.
This created an opportunity for additional learning but was also reasonable for the
participants to explore at home independently, if they so wished. On the day, the
contingency activity was not needed, but the information to complete this task at home

was made available to all participants, with the offer of my support via phone or email.

Prior to the workshop, | tested five coatings to find the most suitable for the task.

HEER B

1 2 3 4 5

Figure 34 Protective coating samples. Silver halide holograms on glass. (Source: Wilkinson, C.
2023).

Products used:

1) Culture Hustle Black 3.0 Acrylic Paint

2) Polar all surface spray paint i Midnight Black Gloss
3) Rust-Oleum Stove & BBQ spray paint i Black Matt
4) Rust-Oleum spray paint i Crystal Clear Gloss

5) Revell enamel paint i No.07 Black Gloss

Usually, | would laminate a hologram onto another piece of glass (see holographic disc
earrings), however, in the workshop setting,
of the black glass requires specialist equipment and takes a lot of time. By using paint,

the participants are able to carry out this step quickly, and, if needs be, independently

at home (I can provide them with instructions, and it is a low-risk activity so there are

no health and safety concerns). Laminating does give a more professional finish, if you
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are looking to make professional holograms for sale or exhibition, however coating the

surface with paint is perfectly adequate.

When considering the future of this travelling workshop, with the aim of accessibility,
inclusivity and democracy, the ability to adapt this workshop to the needs of the
participants, but also to fit the financial constraints of the group is important to factor in.
In particular, for groups where money for such an experience is not readily available,
applying for funding to subsidise the costs is an option that can be explored. Full
information and recommendations for the initial and ongoing costs of this workshop can
be found in 7.4 Recommendations for organising a holography workshop, but a brief
overview of the costs involved in this specific workshop are detailed below:

Iltem Cost
Wage £150.00
Plates (Integraf PFG- 01) 102 x 127mm x6 £75.00
Chemicals £5.00
Sundries £50.00
Travel £52.00
Total: | £332.00

Table 46 Leicester Lo-Fi Holography Workshop costing.

Price per participant = £55.33 + Leicester Lo-Fi fees.
Final price per participant = £65.

&undriesbinclude instructional print outs, consumables, personal protective equipment

and so on.

6.4.1 Exhibition of works

To fulfil the exhibition element of this practice-based research, | chose to curate an
intimate and interactive exhibition as part of the pilot holography workshop. Exhibiting a
collection of artefacts at the workshop felt like a suitable way of demonstrating the
wider applications of the skills the participants would be learning that day. The artefacts
exhibited were the jewellery | had designed, along with the three pebbles. All of the
artefacts were small, as these had proven the most successful in evoking responses

from the viewer in previous interactions. The objects were placed under glass cloches,
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except the holo pendant which was draped over a velvet bust. The participants were
invited to remove the cloches and use the handheld torches to explore the objects, and
a mirror and jewellery holder were provided so the participants could try on the pieces.
The participants were encouraged to interact with the work, to explore their sense of

touch and create their own aesthetic experience with the work.

Figure 35 Interactive exhibition set up at Leicester Lo-Fi workshop (Source: Wilkinson, C.
(2023).

At the end of the workshop, the participants were invited to choose their favourite

hologram from the day and display them as a group on the miniature easels.
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Figure 36 Holography workshop participant exhibition set up at Leicester Lo-Fi workshop
(Source: Wilkinson, C. 2023).

6.4.2 Feedback

The participants were given a three-page feedback document to complete on the day,
which can be found in Appendix 5. The sheets of the document were stapled together
to ensure the feedback did not get mixed between participants for any reason. The
numerical scores awarded by Holography Workshop Participant 5 did not align with the
sentiments they shared within the written response questions. It would therefore be
reasonable to suspect they misunderstood the scoring system (reversing 1 is very
poor, 5 is very good). | have included their accurate scores within the bar chart, but

these should be treated/acknowledged as incorrect data.
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Workshop feedback:
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Figure 37 Workshop quality scores.

The following pie charts illustrate the results of the questions asked in the feedback
form. Where there was opportunity to elaborate on their answers, the comments have
been included below the corresponding pie chatrt.

Did you have any previous experience of holography
before attending this workshop?

Figure 38 pie chart - did you have any previous experience of holography before attending
this workshop?
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Did you make a successful hologram?

Figure 40 Pie chart - did you make a successful hologram?

Have your opinions regarding holography
changed since taking part in this workshop and
if so, how?

Figure 39 Pie chart - have your opinions regarding holography changed since
taking part in this workshop?
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Additional comments:

fl now have an understanding of how holograms can be made and realise it could be
possible to continue at homeod Hdlography Workshop Participant 1, 2023).

frhe workshop has opened my eyes to all the possibilities of holography. From making
a direct print of an object to something totally abstractd Hdlography Workshop
Participant 2, 2023).

Charlotte has made the process much more accessible - she makes you feel
confident and like a peer, and the results we all achieved were really good - |
feel inspired and confident to do this again. (Holography Workshop Participant
3, 2023)

fl didn't realise you could make holograms without some large machine or equipment.
It feels more accessibled Hdlography Workshop Participant 4, 2023).

fl realised that the process is more easy0 Hdlography Workshop Participant 5, 2023).

Do you feel you have left with a better understanding of what a
hologram is and how holography works?

Figure 41 Pie chart - do you feel you have left with a better understanding of
what a hologram is and how holography works?
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Additional comments:

fiMakes more sense now. Comparing it to a record with light instead of sound waves
makes sensed Hdlography Workshop Participant 1, 2023).

Would you be interested in learning more / developing
your skills in holography and if so, why?

Figure 42 Pie chart - Would you be interested in learning more?

Additional comments:

fNow | know what can be achieved and that | can be so playful and creative, I'd be
really excited to do this againo0 Halography Workshop Participant 3, 2023).

Exhibition feedback:

The pendant is stunning! | love the chunky smooth nature, and the weight,
which feels really good to hold, and against the skin - it's a good weight, so it
has a "presence”. The surface edges are similarly tactile, and encourage you to
move and tilt it, so you are automatically playing, which helps you see the
images and the light. (Anonymous Workshop Patrticipant, 2023)

The frosted pebble has a good weight and again, you want to roll it round in
your hand, it's really hard to put down! Again the more you move it, the more
different colours and images come through the work, which is beautiful. This
piece became more interesting with more variations and interesting colour with



the movement, and the lines of colour seemed alive - flashing as per a plasma
ball or similar, which was incredible. (Anonymous Workshop Participant, 2023)

fFabulous to see quality, design-led, high end items using holograms, as previous (in
many cases) holographic items were/are 'novelty' itemso(Anonymous Workshop
Participant, 2023).

| spoke to one participant who identified as disabled, and asked the following

questions:

Did you feel you had the freedom to experiment with the holography task, without the

fear of danger, from chemicals, laser light etc?

Yes. To be honest, this is one of the reasons | wanted to come to the workshop,
because | felt very nervous about trying some of these techniques and using
some of these chemicals without someone to guide me. At home, I'd just be
thinking about the chemicals, what | was doing, any potential problems etc.
Honestly, in the past these kinds of things have stopped me giving things a go.
But because | felt safe with you, and you'd shown me what to do, how to deal
with any problems, and how everything worked, it meant | could focus more on
what | was making, which was really freeing. It meant | could relax and have fun
with it. | could think about the kinds of images | wanted to make and get excited
when | did! | think it's a confidence thing, and you made me feel very safe.
(Anonymous Workshop Participant, 2023)

Did you feel safe in the workshop environment on a practical level: were you able to
navigate the space with your crutches, were suitable adjustments/practical support

available?

Yes, you really took the time to make me feel like part of the group- | could take
part in everything, and that was so important to me because it made me feel
included, and | could really relax and enjoy being creative. | also really
appreciated how you walked me through the lab beforehand to check I felt safe
in the space, and so | didn't feel under any pressure when we were with the rest
of the group. This was really important to me, because being on crutches and
often needing to hold onto things or sit down, it was really good to know how |
could do that and still take part. (Anonymous Workshop Participant, 2023)

6.5 Discussion

The aim of this chapter was to construct a student-centred approach to holographic
pedagogy through which to facilitate an accessible holography workshop. The anti-
hierarchical approach to my practice, as a core value, was essential to how | managed

the organisation and design of the workshop. With a focus on accessibility, | wanted to
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change the narrative of this stagnant technology. Attempts have been made over the
decades, but if the holography community refuse to think outside of their echo
chamber, how can we expect change? It is time to take holography to the people, for

the people.

My changing position throughout the course of this research, combined with the
developed methodology within this thesis, which | have defined as a Chameleon
approach, created a lingering sense of insecurity in my expertise. Throughout the six
years leading up to this point | never felt a sense of belonging. However, during the
pilot holography workshop, something shifted. | led the session, though | did not view
my position as one of power, | was merely one of the group who just so happened to
have the tools for what we had planned for the day. In the basement workshop of
Leicester Lo-Fi, we created a community, a safe space for exploring this esoteric
technology together.

My explorations of holograms up until this point had largely been of abstract imagery of
my own glass objects. In the interests of giving the participants a voice and the
freedom to experiment, they were all encouraged to bring their own objects to record.
This posed a challenge, in that some of this was new territory for me, as well as them.
However, this also presented an opportunity for the participants to cover new ground
(in terms of the group) for themselves and take ownership of their learning; they could
generate knowledge themselves, rather than rely on me for it (Reece & Walker, 2000,
p.13). This self-directed learning was exactly what | enjoyed about my own learning

experience in 4. Process, becoming a holographer.

The interactive exhibition of my own work was designed to fulfil the submission
requirements of this PhD, but by holding it at the Leicester Lo-Fi Holography
Workshop, it provided an exemplar of what was being taught in the session; that
holography can be taken beyond the flat plate and transformed into creative artefacts.
Curating an exhibition at the end of the workshop session with the participantsé
favourite holograms of the day, was an activity that | had planned as a one off for this
session. However, this co-curated exhibition was of great benefit to the sense of
community and achievement that we had been working towards all day. | would,
therefore, suggest this becomes an integral part of the workshop going forward. | have

created a comprehensive holography workshop document that other practitioners could
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follow when organising their own holography workshop. This can be found in 7.4
Recommendations for organising a holography workshop. This document is based off
the planning | did for my own workshop, but the details and supporting documents
have been edited in response to the feedback and learnings | received and my own

reflections on the day.

By the end of this project, | felt much more comfortable in my position within these
fields of research. Earlier in the project, the concept of dual memberships to both craft
and holography left me feeling as though | did not entirely belong to either group.
Combined with the use of multiple methodologies and the associated insecurity and
feelings of never becoming an expert in a particular field, this illusive positioning
became a liberating and eye-opening quality with which to work. The full impact of this
transitional and transformational positioning is explored in 7. Discussion and

Recommendations.
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7. Discussion and recommendations

7.1 Introduction

This chapter is split into five subsequent sections. First, | will present an overview as to
how | have achieved each of the research aims. Next, | will discuss the key themes
and how they relate to the aims. | will then provide a teaching policy document that
includes all the information a practitioner would need to organise their own holography
workshop. Afterwards, | will share the testimonials provided at the Leicester Lo-Fi
workshop. Finally, I will make a statement on how | believe this research has answered

my research question.

7.2 Overview of the research question and aims

The themes emerged from my key research question: how can the feminisation of a
masculine skill democratise the field of holography, and thus develop holography as an

artistic medium? To answer this question, | constructed the following aims:

Aim One:

To review the processes for holographic craft as practice-based research.

See 1. Process: Becoming a holographer.

The standard method for producing single beam reflection holograms using both silver
halide and dichromated gelatine emulsions was learnt, before systematically isolating
and critiquing each stage of the process, using a craft approach to subvert the process.
This stage of the research introduced the idea of tangibility, to call on the handmade

element of craft into the production of holographic images.
Aim Two:
To create and document the process of manipulating the holographic image through a

variety of craft-based glass techniques.

See 5. Feminisation of holography.
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The idea of tangibility was explored further by incorporating the holographic images
with bodies of glass. They were applied either as surface decoration or laminated
within the glass as means of disguising the technology within the handmade glass.
Once combined, | could further coldwork the object, demonstrating how the body of
glass can act as more than a mere vehicle for the emulsion, through its manipulation of
the holographic image. The concept of feminisation was incorporated into the creative

practice, using touch as the focus.

Aim Three:
To investigate the haptic potential of the holographic artefact through the use of craft
glassmaking techniques.

See 5.6 Focus groups: jewellery in the field and the role of holography in contemporary
craft.

Sample objects were developed into resolved artefacts, which were then showcased to
participants of two focus gr oupcnptemposarydi scuss
craft. The haptic potential was demonstrated through the experiences and stories that

were shared and conversations raised, which were a direct response to handling the

various artefacts.

Aim Four:
To construct a student-centred approach to holographic pedagogy which facilitates an

accessible holography workshop.

See 6. Democratisation and taking holography to the people.

An accessible and inclusive holography workshop aimed at the public was developed
from the skills | had learnt during my research, utilising the equipment and processes
used in my own domestic workshop. Key teaching frameworks were employed to
structure the lesson. The developments of feminisation through touch in my own

creative practice were used as a basis for the activity.
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Aim Five:
To develop a set of recommendations to inform the practices of the contemporary

holographic laboratory for the purpose of feminising and democratising holography.

See 7. Discussion and recommendations.

7.3 Thematic analysis

Key themes that surfaced through the research project will be cross examined and
discussed, to identify problems within practice and offer solutions for future
explorations of holographic craft and laboratory practice. My proposition that the
feminisation of a masculine skill could be a novel solution to the struggles of an art
medium, was demonstrated through an accessible workshop, showing democracy in
action. A policy document for organising and teaching holography workshops has been

compiled to further support other practitioners in this field.

7.3.1 Touch

Tactility has been incredibly important throughout this project, however part of this
research occurred through a period of time where touch was restricted. During the
Covid-19 pandemic, the UK was placed under three lockdowns and had social
distancing measures in place for almost two years. During this time, touch was greatly
restricted, from touching surfaces and objects when out in public, to hugging friends
and family. These harsh restrictions highlighted the importance of human connection
and our interactions with our environment. Craft, through making, teaching and shared
experiences, has proven an effective way of facilitating these meaningful connections.
The physical interaction with the artefacts was a key method used to gather data from

participants.
Touch was the most common theme throughout the project and is present within the

other themes. | have therefore decided to weave touch into the other sections of this

analysis to demonstrate more clearly how they are interwoven with one another.
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7.3.2 Wonder

As humans, we find joy in the unexpected, so viewing holograms for the first time is
novel, and does inspire feelings of awe, but the aim of my exploration of holography is
to produce objects that go beyond novelty and sustain this sense of awe and wonder.

I t 6s unf othdlackodpomularitylofehblograms is what maintains the magic
surroundingthem. The | aboratories in whi c hdarkplaeeg;6r e me
the appearance of an image as we blow dry what appeared to be a clear plate of glass
is magical; the pendant resting delicately on our chests creates fleeting moments
where we catch a glimpse of these fugitive images. If these enigmatic moments
become ubiquitous, the novelty is lost. To navigate this, my approach coalesced the
guidance of the laboratory with the intimacy of the domestic space, which enabled a
combination of magic alongside accessibility. Not only this, but when making my
artefacts, and those that were made by participants, the focus was on creating

meaningful objects, as opposed to items that could be mass produced.

My creative practice was led by the desire to create tangible, tactile connections with
holographic images, which facilitate magical moments of wonderous interaction with
the viewer. When subverting the process, | used my own glass objects as a means of
manipulating the laser light during the recording process; the glass did what my hands
c o u | dated when combining the holograms with a body of glass, this joining of the
two allowed me to handle the holographic image that had been captured within the
glass. Coldworking is an incredibly familiar skill for me, but this manipulation of the

intangible, created a newness that was magical.

The feeling of wonder is often experienced when interacting with glasswork. The
optical qualities of the material construct illusions to deceive the viewer, and the
complexity and relatively restricted access to the making of glass only elevates the

status of this awe-inspiring material. Wonder can also be associated with ideas of
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spirituality, but as an atheist maker, the sense of wonder produced by the interaction
with these research outputs is down to the co-created experience, formed by both the
maker and wearer in collaboration with each other. The fugitive nature of holographic
images sparks a sense of ephemerality within the work. There is an element of
performative experience for those who get to wear the jewellery, which furthermore
encourages the personal relationship with the object. The suggestion of the wearing of
the objects being somewhat of a performance, enforces the idea that the aesthetic

experience is very much a co-created phenomenon.

7.3.3 Relationships with objects

The forms of value explored in this thesis stem from the deep interactions and acts of
love embodied within these novel objects, that were displayed through the object
development and participatory research of chapters five and six. Touch initially served
the purpose of creating a tactility in the production of holographic images, using the
craftspersonds most familiar sense as a

technology. However, touch ran much deeper than that.

A problem identified early in the project was the confinement of holography to the flat
plate. Yes, curved surfaces have been coated in the past, but 34 years later after this
was first achieved, we are still eagerly awaiting the much-anticipated liberation of
holography from its two-dimensional prison. Whilst | appreciate the level of hypocrisy
that comes with my remarks, as | am yet another holographer using these readymade
plates, my research has demonstrated methods of employing the body of glass as
much more than merely a vehicle for the light sensitive emulsion. By considering the
optical potential of a body of glass, the holographic image and crystalline material can

work symbiotically with each other, the immaterial in relationship with the material.

The material outputs of this research served a far greater purpose than | ever could
have imagined. The same object that sparked debate over the commercial applications
of technological art mediums between some, evoked the recollection of childhood
memaries with family in others. These seemingly neutral objects displayed the ability to

take on or create meaning as unique as each person interacting with it.
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The o b | eabitityst@speak to many people, echoes the democratic abilities of craft.
Autoethnography and ethnography were employed in this research for its embrace of
the subjective experience, for its pursuit of stories over theories. These objects and
artefacts encouraged the sharing of stories, and through thematic analysis | could

envisage, progressande st abl i sh hol ographyés place

7.3.4 Value

During my interactions as a practitioner, | have had many conversations about my
work, and a question that always comes up, is the commercial value of what | do.
There has been a noticeable focus on how much money can be made from the outputs
of my practice, rather than the impact it can have. Finances are an important factor to
be considered, as we must value our worth. Judy Chicago, the artist responsible for the
iconic installation The Dinner Party (1979) sparked controversy after exchanging the
volunteers time and skills, with the opportunity to learn technical skills and assist in the
production of The Dinner Party (Rabinovitz, 1980, p.39). Chicago was said to have
understood the importance of women collaborating the production of such an artwork,
however, this stance was undermined by her exploitation of the team who supported
her. There is a problem with creating work with only monetary value in mind. We live in
a capitalist society, so of course money is important, however, this project has tried to
demonstrate the importance of the sentimental value of an object. Using the Holo
Pendant as an example, the commission was a commercial exchange however, the
value in the commission was found in the sentiment tied into the p e n d acneatiérs It
was designed for a particular person, with information specific to her to guide the
design process. The whole process of commissioning craft creates multiple layers of
value within the piece, the object itself acting as a physical representation of the

relationship.

Ahead of the workshop, | contacted the participants to suggest they bring their own
objects to record in the session. They were given the dimensions of the sand tray and
plates, and recommendations of what objects would record better than others. The aim
of this communication was to outline the requirements and guide the participants to
objects that would give them the best chance of success, however beyond that, |
wanted the participants to have the freedom to choose objects that meant something to

them.
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Asab e gi n coersefasense of novelty was to be expected. In many cases it would
be their first time experiencing recording holograms, so success was the top priority, to
give them a sense of achievement, however, the depth of consideration the
participants gave to their objects was far greater than | anticipated it would be. When

asked about the objects they chose, one participant replied:

My holograms were all of the necklace and rings | wear every day, and | was so
excited to get two really clear ones which | could give to my partner. This was
something | wanted to do beforehand, but | didn't think I'd be able to get
anything so clear (so thank you so so much!) He immediately recognized them,
and thought it was so cool! It meant a lot, because he lives a long way away, so
it was lovely to give a little piece of me, it felt like a really personal gift to share
(plus he was really interested in the process, so it was great to be able to talk
about what we did at the workshop! (Holography Workshop Participant 3, 2023)

Another participant also mentioned gifting a hologram to his friend. The item he
recorded in the gifted hologram was related to the work his friend makes in their artistic
practice. There is something beautiful to be said about the participants taking part in a
workshop with the intent of gifting their creations to friends and partners. The
holograms produced during the workshop hold significant sentimental value and have
gone on to be reified, acting as physical representations of the relationship between
the giver and receiver. These acts of love are something | recognise in my own
practice.

Whether the craftsperson is creating for themselves or acting as a bridge between the
visionary and the skill, craft has proven to be an invaluable mechanism in the
development of practical skills, yet it continues to be seen as low in value, whether that
be monetary or intellectual. This research challenges this by demonstrating that a craft
approach to holography can lead to the creation of objects that are able to speak to the
viewer on a much deeper level. The functionality aspect of craft does not mean it is
limited to instrumental acts of love but is instead ingrained in the creation and
exchange of aesthetic objects, the objects responsible for the reification of connections

between people.

In my experience, of my own work and with others, there has often been a push
towards making large scale work. There is no denying that large scale (relative to the

material and product) inspires a reaction of amazement from its audience. Working on



a large scale in a medium such as glassblowing shows a high level of strength and
skill, combined with an indication of expense, as working on such a large scale would
require application of larger equipment. If we look at jewellery being made on a larger-
than-expected scale, there would be a considerably higher cost of materials, especially
when working with precious metals and gemstones. Ultimately, with large scale work,
the added value is more often than not monetary, rather than sentimental, but bigger is

not always better, as my research shows.

In both focus groups, the participants handled the small objects and left the large flat
sheet hologram on the table. | questioned Focus Group participants A and B on this,
and Focus Group participant A said:

ltés funny, yeah. And FodusiGoupParticipanbH] y
and | have got a... inheritance of not touching things that look like a rectangle,

because therebs sort of painterly you
of thatdés to be seen in that way. Even

if it was on a wall you would not touch it. (Focus Group Participant A, 2021)

At the beginning of the session, | invited both participants to handle all the objects, so it
was interesting that this behaviour of not touching the rectangle is so ingrained in us,
that permission had to be granted and encouraged more than once. Focus Group
Participant A likened it to a painting. In my experience, viewers are generally wary of
pick up anything of a larger scale, especially glass, for fear of dropping and breaking it.
This is understandable as glass is heavy and fragile, however, an experience is

missing when you look with just your eyes and not your hands.

If we are seeking to create meaningful interactions with the holographic work, the
viewer must be able to interact with the work, as shown in the focus groups. By
working on a smaller scale, the viewer is more comfortable in picking up the artefacts
and can spend the time with them, creating that experience with the piece. In the
interactive workshop, one participant noted that they enjoyed the weight of the
pendant, and thatitgave itfi p r e s @Ananyenous Workshop Participant, 2023).
Other comments on the artefacts on display emphasised qualities such as smoothness
and tactility, but two comments also highlighted the automatic play that occurred
(Anonymous Workshop Participant, 2023). This subconscious reaction to the work
suggests the artefact has a level of agency, encouraging this interaction and

opportunity to co-create an aesthetic experience with the viewer.
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In both focus groups, the artefacts displayed agency in a slightly different way, they
seemed to stimulate conversation. It occurred in slightly different ways between the
groups. In Focus Group 1, the participants would handle an artefact, then either place it
back down, or look towards the others to begin talking. When they had made their
point, they would pick up another artefact, then begin talking again. The conversations
in Focus Group 1 were generally of a more commercial nature. The artefacts inspired
the conversation and provided reference points, but the conversation could develop
without constant interaction with them. The discussion between us could have been
entirely theoretical, but the artefacts provided a haptic stimulus, momentum to continue
talking. In Focus Group 2, the participant almost constantly handled the artefacts. Only
towards the end of the session did they speak without holding any of them. Focus
Group Participant C had much deeper, lingering interactions with the objects,
fautomatically playingd(Anonymous Workshop Participant, 2023).

The small scale of these artefacts made them practical for constant handling. They are
small enough to fit in the palm of your hand, light enough to not be tiring to hold, but
heavy enough t o haonynous WdrkshomPariaipang 2023). If the
goal is to achieve an intimate, aesthetic experience, this deep interaction is essential.
The objects sparking conversation in such a way is indicative of the necessity of
practice-based research. Without the practice (the artefacts), the qualitative data
(storiesywoul dndt h a Wehoubtheestories of dthérs, this research would just

be one womanbés experience dmhd sp evibeagh d8smddit v e

per se, but exploring and understanding the problem through multiple perspectives
enables much deeper, richer insights into what is happening and what a solution could
be.

7.3.5 Accessibility

Building a domestic workshop was both liberating and isolating. Having my own
eguipment to continue my research had always been my intention, but having to rely
on it before the end of my research was not in the original plan. Due to the small size of
the holography community in the UK, outside of institutions there are not an abundance
of opportunities to network with others in the industry locally. This geographic isolation

has meant relying more heavily on other forms of communication with the community.
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As mentioned earlier in the project, due to this very problem, social media is one of the
main ways in which the holography community communicates with one another. This
can have benefits such as the speed at which you get a response and they can be
from anywhere in the world, but it can also have downsides such as the lack of
moderation on online communications, but also the limited way in which the information
can be transmitted via Facebook comments on a discussion or through direct
messaging. The touring workshop has the opportunity to build a nationwide (or even
international) community, fostering a more vibrant and diverse community of alternative

holographers.

The touring holography workshop was designedusingDe Mont f ort Uni ver si
Universal Design for Learning (De Montfort University (1), 2023), Reece and Wal ke
guidance on adult learning (2000, p.11), and my reflections on my own learning

experience in holography. The combination of these three were to ensure that the

session that was being delivered was accessible, inclusive, and successful in achieving

the learning aims and objectives. It was important to communicate information in

formats in line with Fleming® VARK learning style model (1992) to ensure the

information | was sharing was accessible by every participant. This was for their safety

as well as their understanding on the session. During my own learning, and as

suggested by Reece and Walker, after being given the information and boundaries

through which to keep myself safe, | really enjoyed the independence | was given to

direct my own learning. Play is not a term commonly associated with science and

technology; however, it is key to understand that this is not reckless play, but rather

safe play. As a facilitator, | supervised the entire session and was responsible for the
participantsdsafety, but it felt important to create an environment where the participants

felt safe to fully explore this unusual skill. Upon feedback, this was achieved

successfully and left the participants feeling free and relaxed to enjoy the activity

(Anonymous Workshop Participant, 2023).

The touring workshop can be taken to established groups, such as schools, art clubs
and societies or corporate events. However, like the Leicester Lo-Fi pilot workshop, it
can be held at a venue where individuals can sign up. This creates the exciting
opportunity for new communities to be formed and expanded. The pilot holography
workshop was open to everyone over the age of 18. Of the participants that took part,

60% identified as female and 40% identified as male, and all five identified as White
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British. With limited spaces available, it is important to acknowledge the limitations of
this data, however, it does raise questions regarding the diversity of those interested in
participating in holography, something | believe should be tackled as a matter of
urgency. By building a diverse network of new holographers, the development of
holography as an artistic medium will blossom. With more members of the community,

comes greater support for one another, and greater dissemination of knowledge.

7.4 Recommendations for organising a holography workshop

7.4.1 Safety

The laser included in the Integraf HOLOKITO is a very low powered diode laser, with a
strength of 4mw, placing it in class 3R. At this power, there could be a risk to the eyes
if shone directly in them and it is advised not to use optical elements to view the laser
beam directly. However, when deployed as directed, this laser poses only a very low
risk (Public Health England, 2017). Despite the low risk, a guard to cover the laser is
recommended as it reduces the risk even further of the participant looking into the light.
| designed a simple flat pack, box type guard that can quickly and easily be assembled
and packed down for easy transportation. It is made from double layered black
mountboard as it is sturdy but light weight (figure 43). A gap needs to be left to allow
the laser beam to shine down onto the set up, but this guard should protect the
participant from the laser beam from the angle in which they view the set up. Itis
therefore recommended the participant works side on to the set up (view in figure 44),
or with the laser directed slightly away from them. The participant should not approach
the set up with the laser directed towards them (view in figure 43). Making the guard
black is recommended as less light is likely to be reflected, which could interfere with

the recording as well as cause some discomfort to the eyes.
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Figure 44 Laser without guard. Figure 43 Laser with guard.

PPE should be worn when recording holograms. This includes goggles, a lab coat and
nitrile gloves (or equivalent, depending on allergies). Hair should be tied back and

suitable footwear and clothing should be worn.

Integraf provide a material data safety sheet (J T Baker [2000-2001], accessed via
Integraf, 2023) through their website for the safe handling of chemicals in the JD-2
developer. It is important you have this information printed and readily available when
teaching, in case of emergency. Only the session leader should handle the raw
chemicals, and these should be mixed in a well-ventilated space, or with sufficient
extraction. Once mixed, the chemical solutions are considered non-volatile, however
chemicals should always be handled with care. Participants should not be left

unsupervised with the chemicals.

Emergency contact information should be collected for all participants prior to the
workshop starting. When participants sign up for the workshop, they should be sent a
health and safety questionnaire in advance, to give you time to make adjustments if
necessary. An example of a health and safety questionnaire can be found in Appendix
8.

When choosing a venue, it must meet the minimum requirements for successful
hologram recordings. It will need a silent, dark space with a functioning sink, one large,
or two smaller stable work surfaces, electric power, and a separate, clean workspace,
ideally in a different room, though not essential. The venue must be accessible for

emergency services and participants, fire exits must be clear and the building in good
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condition. There must be insurance in place to cover the activity. | would strongly
recommend as a practitioner you have a public liability insurance policy yourself
regardless. If working with minors, you must hold a valid, clean DBS check. There must

be a first aider on site, with a fully stocked first aid kit readily available.

The venue should be accessible to all participants who attend the workshop. There
should be step free access, including by means of escape in case of emergency.
Participants should be able to move around freely. The space should be free of trip
hazards and in good condition. Much of the process takes place in a dark room with
minimal lighting. It is therefore essential the darkroom is tidy and free of clutter to
reduce the risk of injury to the participants. | would recommend giving the participants
the opportunity to familiarise themselves with the dark room with the lights on before
getting started.

7.4.2 Teaching materials

In terms of equipment and materials needed to carry out the recording on holograms, |
have provided a full items list below in tables 48 and 49. Whilst initial set up may seem
somewhat costly, once purchased, the cost of ongoing consumables is relatively low.
The most expensive items are the holography plates, and there are ways in which to
make this more economical, for example, buying larger plates to then cut down to size
rather than purchasing pre-cut plates. Below is a table with a breakdown of set up
costs, correct as of 07.08.2023, including exchange rates on international products.
The web links to the specific items used as a price guide are available in Appendix 9.
The prices do not include postage and packaging or any import fees for products

purchased from international companies.
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Item Cost
Standard HOLOKITO £223.83
Plastic jars £16.49
Plastic recording tray £4.34
Tumblers £7.29
Sand £9.99
Glass beakers £0.57
Metal spatula £6.40
Weighing scales £6.79
Weigh boats £11.32
Plastic bottles £7.54
Lab coat £11.00
Safety goggles £2.50
Nitrile gloves £2.90
Distilled water £11.49
Colour changing lightbulb £13.99
Lamp £10.00
Squeegee £3.99
Blue roll £8.20
Hairdryer £12.67
Timer £3.90
Black spray paint £14.00
D batteries £10.40
Total £399.60

Table 47 Holography workshop set up costs.
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Consumable costs include:

Item Cost
PFG-01 63mm x 63mm holographic plates x30 £168.81
JD-2 Developer £19.63
Weigh boats £11.32
Nitrile gloves £2.90
Black spray paint £14.00
Blue roll £8.20

D batteries £10.40

Table 48 Consumable costs associated with the HOLOKITE .

As well as practical equipment, | have provided guidance on teaching materials that |
found useful in my own taught holography workshop. It is assumed the session leader
has a laptop from which they can present. The use of a projector is ideal for the
presentation, however, if one is not available, the presentation can be printed to allow
participants to view the images more easily. The following images are a template,
derived from my own presentation, which should be given at the beginning of the
workshop.

House keeping

Toilets —
Fire assembly point —
Health and safety
Laser — 4mw diode. Do not look into the light!

Chemicals — PPE must be worn (lab coat, goggles and gloves)

Glass — the edges of the glass can be sharp, do not wipe your
finger along the edge

First aid —

Breaks —

Figure 45 Sample slide 1: Housekeeping.
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It is important to highlight these key safety points at the beginning of the session. The
information specific to your session should replace the grey bracketed text in the

example slide (figure 30), as well as that which is spoken out loud.

Outline of the day

Housekeeping

Short introductory presentation
Demo in the dark room
Individual recordings

- Lunch break -

Independent recordings

Group exhibition

Round up discussion

Figure 46 Sample slide 2: Outline of the day.

The participants in the Leicester Lo-Fi pilot workshop fed back that they liked having a
schedule for the day, but it would have been useful for them if they had it printed within

their hand out.

The timings in the example above are approximate and suitable for a six-hour
workshop, with some contingency time for breaks and overrunning of each segment.
The timings can be adapted to your workshop, but the approximate ratios of
information delivery and hands on practical in the schedule above in (figure 46) worked

well in the pilot workshop.
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Figure 47 Sample slide 3: Images of own work.

As an ice breaker, | asked everyone to introduce themselves to the group and mention
very briefly what they do. As everyone will be interacting with one another throughout
the day, it is a good idea to get everyone familiarised with each other as soon as
possible. | then introduced myself, explaining my background in craft, including my
inspiration, experience, and the type of work | typically make.

Figure 48 Sample slide 4: Image of self in laboratory.

| then went on to explain how | got into holography, what interests me in it and what |
am currently working on.



What is a hologram?

A light pattern recorded in a layer of emulsion, that replays a
three-dimensional image when illuminated by a light source.

Invented in 1948 by Denis Gabor
Technical vs Display Holography
Requires coherent laser light

Single beam reflection holography

Figure 49 Sample slide 5: What is a hologram.

Participants may have little to no knowledge of holography, so it is useful to give a brief
introduction to it. A full, detailed history is not necessary, but some basic facts to
provide some context is useful for the participantséunderstanding of the activity in
which they are about to take part.

Light source Holographic image

Laser beam

N\ 7

| plate ,’
Viewed from this direction \ 1

Objectbeam > ;\\ |
i .
“ Object for recording

a

Holographic plate

Figure 50 Sample slide 6: Single beam reflection holography diagram.

I recommend using single beam reflection holography in the workshop, as it has
proven to be a simple and easy to pick up form of holography for complete beginners. |

have drawn my own, simple diagram to illustrate how the recording process works,
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orientating the diagram to mimic the set up the participants will use when recording

their own holograms.

Figure 51 Sample slide 7: Example of holographic plate.

Here | provide an image (figure 51) of what an exposed and developed hologram looks
like. Samples should be available in the workspace so the participants can see them
and handle them in real life too. More information on practical samples to bring are

mentioned in the Handouts section next.

Figure 52 Sample slide 8: Example of holographic jewellery.
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A key part of the ethos of my workshops is understanding the practical applications and
possibilities of the flat plate holograms that are being produced in the workshop. As
well as the image on screen, | bring examples of my holographic work (figure 52) that

the participants can handle.

—

"5 .

Figure 53 Sample slide 9: Image of recording set up.

This is a good point to introduce the participants to the equipment (figure 53). As the
set-up is quite small, depending on the size of your group, an enlarged image of the set
up on screen is a simple way to introduce the equipment where everyone can see it
clearly. It is also worth noting that the lasers should be turned on at least five minutes
before use to give them the opportunity to warm up. | turn my laser(s) on before | begin
the presentation, so it is ready for the demonstration straight after. As the laser is
turned on before the presentation, the guard is put in place ready for when we enter
the room for the demonstration. This therefore means the participants will not be able
to see the full laser set up, so showing them this in the presentation is, again, helpful
for their understanding of the equipment. If participants are interested, they can be
shown the laser set up before or after it is connected to the power source. Note: once
the laser is on, no participants should be allowed to enter the dark room as a means of

ensuring the laser is not tampered with or participants put at risk of misuse of the laser.
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Onto the
demonstration...

Figure 54 Sample slide 10: Onto the demonstration instructional slide.

Once the equipment has been explained, it is now a good time to take the students
through a demonstration of the process. This gives you the opportunity to explain any
nuances in your method, as well as reiterate points on health and safety and methods
of good practice.

It is useful to provide a printed handout of the information you are delivering, for the
benefit of participants who learn more effectively through visual images and reading
instructions. This also provides a takeaway document for the participants to refer to
after the session. The document should include key information about holograms as
well as a clear breakdown of the process used in the workshop. A ready-to-print

version of my handout can be found in Appendix 7.

A selection of samples should also be available for the participants to handle during the
session. To see examples of what they are aiming for is useful for setting expectations
and goals, as well as providing inspiration if any participants are struggling at any point.
I would recommend taking samples that show options, such as spraying the emulsion
with a protective coating versus not, but also samples that show mistakes, such as
over exposure, or underdevelopment. Providing these examples of errors during
production gives the participants the opportunity to reflect on their own work and
support in troubleshooting any problems they have themselves. The workshop leader

should be supervising the session, however participant autonomy is important,
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particularly for adult learners, so providing these opportunities for the participants to

problem solve and derive their own goals for the session with the trust to do so,

facilitates a healthy learning framework for them (Reece & Walker, 2000, p.11).

Examples of samples that | shared, including those on display in the interactive

exhibition, include:

1 An abstract hologram

An exposed plate that had been coated with black spray paint

Three examples of finished jewellery

Three examples of small, handheld sculptures

An overdeveloped hologram, with half the plate coated with black spray paint

| have provided a table (table 49) which can be used as a template for planning your

holography workshop. Some examples have been left in as prompts, and reminders of

key features of learning that should be considered during the planning of the session.

Title: Introduction to holography

Who is running the session?

Include lead facilitator and assistants.

Session description

Session aim(s) and objectives

Example:

To create a hologram, designed and processed

independently from the tutor.

Feature:
Become autonomous, setting your own goals

Key learning outcomes

Example:
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Participants will be able to produce a hologram
successfully and safely without guidance from
the tutor.

Feature:
Creation of knowledge from their own
explorations, rather than from the tutor, become

autonomous
Structure of the session including | Health and safety in the workshop (5 mins)
key activities for participants Facilitator must cover emergency information as

well as health and safety information regarding
the use of lasers and chemicals.

Introductions
Ice breaker for participants

Presentation (20 mins)

Introduce holography and explain how the
process works including what the equipment
looks like, what safety measures are in place.

Communicate the goals of the session.

Explain the applications of the work that are
being produced.

Opportunity for questions.

Reminder:

Provide information as images, verbal
explanation, and written instructions to support
different styles of learners (See UDL policy,
DMU)

Demonstration (20 mins)
Demonstrate the entire process, highlighting
safety measures.

Participant activity (~ 4 hours)
How many will record at a time? How will breaks
be planned?

Exhibition (20 mins)

Optional but recommended. How will work be
displayed if you do opt to do this? The display
should be quick to assemble, e.g., on miniature
easels that are set up and in position ready.

Round up conversation (15 mins)
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An opportunity to summarise and reflect on the
workshop, ask/answer any final questions, and
thank the participants for attending.

Duration

Participant capacity

Room layout

A clean workspace big enough for the entire
group to gather round comfortably, with seating
and tables available for comfort and practicality
of arranging objects in sand trays.

A silent dark room, with sturdy surfaces for the
laser set ups and a sink with a running tap.

Reminder:
Ensure the entire space is accessible for all
participants

Session pre-requisites

Table 49 Holography workshop lesson planning template.

These recommendations are to assist with the planning and execution of a successful

holography workshop. The ethos of this framework is to demonstrate an accessible

and inclusive student focused workshop session, exploring a new approach to

holographic pedagogy, developed in response to the results of this research project.

Whilst | have given as much guidance as | can, the beauty of this is the individuality the

facilitator can bring to the session. As long as the essential components are included,

for example health and safety protocols, the facilitator is encouraged to bring their

unique perspective to the creative environment to continue building a diverse

community of new holographers. The sentiment of flexibility is reflected in the

rhizomatic approach of this research, summed up beautifully by Kroll: fthe rhizome is,

afterall@ map

adherence

7.5 Testimonials

and

t o

a

not

theory or mdk/di8y e i mit at.i

a tracing6 that requires

Following this emphasis on active participation, engagements was certainly evident in
the testimonials that | gathered from my participants:

Learning methods were great. | love having printouts to take away. (so | take
less notes in the session and canjust| i s t &Vierkshop makes welcome
break from 'normal’ activities and work. The holograms come out well and
session wasl/is inspiring. (Holography Workshop Participant 1, 2023)
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fl think that if | boughtthe kit,]| coul d now pr oduceHologmphg es on n
Workshop Participant 2, 2023).

Charlotte was so friendly and made everything feel very relaxed - no
overcomplicated instructions and she supported me to participate despite my
disability. | really enjoyed feeling that | could produce something and take
ownership of it. (Holography Workshop Participant 3, 2023)

AHaving tried it | 'd Ibeefabettértunddrstandlofiwvkaed t o do i
w o r kHolography Workshop Participant 4, 2023).

AThe instructions wer e cl ldoograplyMorkseoper yone wa
Participant 5, 2023).

76Hol ography is dying, |l etds reani mate it

Many holographers have warned about the insecure (Pepper, 2013) and uncertain

future of holography. Many have tried to offer solutions to this problem, with a main

focus on accessi bi l-tableyisolatibnrsystem tB avbichthecdsté af s a n d
expensive and heavy isolation tables (1971),toBlyt h ( 2016) and Bar kmani
DIY approaches to emulsion coating. Display holography is yet to become a popular

medium for artists, so we must question why these attempts at improving the

accessibility of this skill have, to a large extent, failed. With holography still sitting in the

science realm, it falls victim to the idea of the single paradigm. But it is this single

paradigm that tethers its members to its dying core, keeping them within its bounds of

what is good and proper. By approaching holography as an outsider, | arrived at the

community free of these shackles and full of the knowledge of the alternative worlds

outside of their own. What felt like a weakness at the time, was actually my strength as

a researcher.

Solutions proposed by members of the holography community to improve accessibility
of the skill have made two major mistakes with their approach; firstly, they have only
considered accessibility in terms of the financial. With holographers regularly boasting
in private social media forums about their gross financial investment in the field, and
their disdain that no one appreciates the sacrifice and contribution they have made,

this only goes to show that financial value has its limits. Secondly, the expectation is
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always on new members to conform to the outdated and stale tenets of holography,

whilst existing holographers stubbornly refuse to compromise or waiver from their firmly

held positionéheaven f or b Haveverhhisyesaarchphasur e t he
proven that if you remove holography from its stagnant environment and give it the

space to bloom, what blossoms is a vibrant and generous form of creativity that has the

power to transcend far beyond ideas of financial value and profit and to engage in

meaningful interaction with its maker and audience alike. We must allow this medium

to become something quite different, Afor th

masterds houseo {(.Lorde, 1984, p. 112
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8. Conclusion

Starting this research as a complete beginner granted me the ability to experience and
critically review the holography process in its entirety, from learning and understanding
the process, to delivering taught workshops on it. The PhD journey was turbulent, and
the research took many unexpected turns. At the beginning, stresses | attributed to the
demands of academia, often blaming myself for any shortcomings or issues, are what
eventually led to my discovery of the problem with holography being social, rather than
practical. The problem was examined and contextualised through:
- firstly, becoming a holographer, exploring my own creative practice as a
craftsperson working in and with technology;
- secondly, feminising holography, examinir
artefacts and the shared stories of experience these evoked,;
- thirdly, democratising holography through the sharing of this generated
knowledge with a new community through a student-centred holography

workshop.

During the learning phase of this research, the tried and tested method was subverted
to create an approach to produce holographic imagery that aligned with my working
methods as a creative practitioner within craft. As the research progressed, my
membership to the holography community came into question as | departed The
Holographic Research Group. Combined with the Covid-19 global pandemic, my
feeling of community was lost, and | had to find a new sense of belonging. Returning to
my familiar territory of glass making, the boundaries between my fields of practice
became blurred, and | began exploring the impact the body of glass had on the
holographic image. The pandemic created restrictions to materials and workshop
access, which propelled the need to set up a domestic workshop in the interest of
being able to continue working. The serendipitous consequences of such, led to the
autoethnographic exploration of a womanbs ex
workshop and laboratory settings, though it is key to note that the two are not always
necessarily separate environments. The flexibility of being able to change direction and
adapt my research was essential for responding to the problem as it became clear, and
to arrive at the conclusions | did. Following the period of self-reflection in relation to the
research, it was then imperative to consider this research in relation to a wider

audience. Creating a practice that embraced a feminised approach was wholly



beneficial and enjoyable for me, but in the interest of the further development of display
holography, the development of a democratic practice was essential to ensure others
would feel encouraged to embrace this skill and empowered to share their voice on the

future of this technology.

This research project has culminated in four key contributions to knowledge:

1. A craft approach to holography

Holography was adapted as a form of craft and explored through a practice-based
research framework using an autoethnographic methodology alongside thematic
analysis to explore the interactions between person and object. The holography
process was taken from the sterile laboratory to the bustling workshop, and the change
in perspective of how this process was approached and handled, was essential to the
originality in the production and presentation of holographic artefacts. Though
holographic jewellery as a product is not new, the incorporation of holography as a
material and process within glass jewellery design, allowing the glass to act as more
than merely a vehicle for the emulsion is where the novelty can be found. The fight
between the intellectualisation and suppression of craft will go on. However, as a
democratic act, a craft approach can continue to support the development of fields less
accessible through its ability to communicate the necessary tacit and procedural
knowledge, as well as inform the practice of the method for the benefit of the

di sciplineds community.

A key factor in the production of these holographic images and artefacts, was the
unexpected tactile qualities of light, made possible by the craft approach to holography.
Viewing light as a tool created opportunities for innovative play, which later in the
project became one of the focus points of the touring holography workshop. Presenting
holography as a craft, altered the way participants perceived the skill, ultimately
improving its accessibility and democratic practice. But as well as viewing light as a
tactile, tangible tool, exploring touch in terms of the making and interaction with the
artefacts, allowed me to explore the impact this had on our relationship with the
technology and artefacts themselves. Both the focus groups and holography workshop
provided a means of gauging audience feedback to the haptic potential and to discuss

what place holographic craft may have within contemporary craft.
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2. Framing holographic practice as feminist activism

As well as considering touch in the production and interaction with the artefacts, touch
was also used as a form of feminisation. Ideas of the gendered nature of skills were
highlighted through the lack of literature on women in hard crafts. In the late 1980s and
early 1990s, Casdin-Silver and Benyon recognised the isolation and sense of
otherness experienced by holographers who identify as women. They responded by
creating visually effective holograms with feminist themes, and refused to give up their
spaces within laboratory environments that were largely dominated by men. With a
disparity between genders still apparent within holography, my contribution to address
the issue was to use holography within jewellery design, that was produced in a
domestic setting, both factors of which have been typically associated with women.
The creative practice and artefacts that were an output of this, acted as a social
barometer for the progression, or lack of progression, within the playing field,
suggesting alternative methods of practice that are democratic, for the benefit of all.
The concerns raised in this dissertation align with some of the tenets of major feminist
movement s, such as the Womenbdés Liberation Mo
feminism. These issues included gender equality, tackling sexism in the workplace,
and equal education and equal opportunities. The latter were included in the original
demands of the WLM in the 1970s (Binard, 2017, p.6), and although the context of
these demands has since shifted, in contemporary feminism, the push for inclusivity

echoes the sentiment for fair and inclusive opportunity for meaningful education, for all.

3. Touring holography workshop

A student-centred holography workshop was piloted in conjunction with an exhibition of
holographic artefacts. This workshop called on teaching pedagogies focused on the
accessibility and inclusivity paramount to the democratisation of an otherwise off-
putting and inaccessible artistic medium. The presentation of holography as a craft skill
was made in a conscious effort to rebrand the skill, making it more enticing to a wider
audience. Forms of holographic practice will inevitably remain inaccessible to the
public, due to the advanced understanding needed to successfully utilise the skill, as
well as the large financial commitment of sophisticated equipment and laboratory in
which to work from. When developing the touring holography workshop, barriers were

systematically identified and overcome. This created a flexible framework in which the
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activities could be tailored to suit the intended audience for that session. The price to
participate can be negotiated, with the potential to have fees subsidised, or covered
altogether by funding. As the workshop packs down into a suitcase and rucksack, it is
easy to transport, and with minor adaptations, can be used in a variety of environments
with a promising high rate of success. The workshop delivered at Leicester Lo-Fi
during this research project required no membership or subscription, making the
session far more inclusive and accessible to anyone who was interested. When
holography is taught as a technology in a clinical setting such as a laboratory, whether
accurate or not, the perceived knowledge required to participate far outweighs the
actual knowledge needed to successfully record a hologram. A professional, yet
relaxed atmosphere of a community workshop allows those who may not have had the
privilege of further or higher education to access this unfamiliar skill without judgment
or prejudice. The workshop has minimal workspace requirements, meaning more
accessible venues can be used, as opposed to the typical basement laboratory which
may cause access issues to disabled participants.

4. Research methodology

Transience was a key theme throughout the research project; from my changing
memberships to communities, my position as a researcher in relation to the research,
to the images with which | was working. There are existing methodologies that offer
frameworks for working in flexible ways, however, none quite fitted the needs of this
research project. It was therefore important to develop my own methodology. The
methodology | created, called the Chameleon approach, is based on the principle of
adapting to the situation in which | found myself, whilst remaining true to myself as a
practitioner. It has similarities to the ideas of Bricolage (Levi-Strauss, 1966) and
Bowerbird (Brady, 2000), except the Chameleon approach has less of a make-do
attitude that is typical of Bricolage and requires finding methods and methodologies in
response to the data, as opposed to using the data in line with a pre-set model. It is
key to note that whilst this may seem non-committal, it is essential for the researcher to
be critical of their selection of methods and methodologies; they must be valid,
appropriate, and justifiable. Drawing from the benefits of a feeling led, lived experience
focus of autoethnography, | worked carefully with its rigorous emphasis on the need for
the researcher to work hard to make the lens through which they interpret, draw

together and analyse data, as visible and critically considered as possible.
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This research project has created a great foundation for further research. The
workshop held at Leicester Lo-Fi was a successful first step in the development of the
touring holography workshop. The pilot session allowed me to test the educational
content and its practicality and delivery, the functionality of the equipment, the
accessibility for disabled participants, and the inclusivity of the workshop. However, this
was one event, with a limited number of participants. Each factor that contributes to the
advancement of democratic holography practices can and should be further

investigated to continue this promising area of research and development.

In the pilot workshop, accessibility for one participant who was hard of hearing, and two
participants who required mobility support, allowed us to develop methods of safe
practice to accommodate their additional needs. The feedback gathered during and
after the event suggests the accommodations that | made were suitable, but it would
be beneficial to prepare a wider range of adaptations that can be put in place to
accommodate other disabilities, to ensure no one is ever excluded from taking part in a

holography workshop.

The content in the pilot workshop was designed for learners over the age of 18,
however, the framework | have provided in 7.4 Recommendations for organising a
holography workshop is easily adaptable for a younger audience. Behaviour and
interactions with the younger participants are much the same as with adults; they
should be treated with respect, treated like an adult, be allowed to have opinions and
be listened to (Reece & Walker, 2007, p.143). It should be noted that there are some
differences: they should be given feedback on how their work is progressing, and as
the leader, you should be prepared to give them more help and guidance, should they
need it. Participants of that age are used to structured and rigid systems from school,
where the lessons are considerably shorter, so it is important to plan a wide range of
varied activities to keep the participants motivated and interested (Reece & Walker,
2007, pp.144-145).

As part of my professional practice as an artist, | was commissioned to run a
holography workshop at a private girlsdschool in Cambridge, for students aged
between 16 and 18 years old. The workshops were 2.5 hours long, with 10 students
attending each session. The workshop was funded by the school and was part of an

enrichment day across the site. Knowing only one hologram could be recorded at a

231



time, and the length of the workshop was strictly limited to the allotted 2.5 hours, we all
had to work efficiently as a team to ensure adequate teaching was given, as well as
opportunities to record a hologram. | guided the students to work in a staggered flow,
where one student would be preparing their set up, whilst one recorded and developed
their plate. When the students werendt setti
other tasks to focus on; experimenting with set ups with the additional tray | prepared,
working on their artist research pages, and handling some examples of my own work
that | brought in to show them. The teacher was on hand to supervise and help the
students in the main classroom, whilst | worked in the darkroom with the students who
were recording the holograms. It is important to note, that when working with minors, it
is imperative that safeguarding procedures are followed. If working with schools, they
should be able to provide you with the necessary information.

The sessions were fast paced and exciting, and, as deduced from conversations, well
received by the students and staff. | would suggest that 2.5 hours is too short for a
workshop of 10 students. Running workshops in collaboration with institutions such as
schools, means you will most likely have parameters to work within in terms of time, or
number of students. In my opinion, workshops should be a minimum of 3 hours, with a
maximum of 6 students, using the framework in 6. Democratisation and taking
holography to the people to effectively plan a fun and educational session. The key
learning from this experience, was how important it is to give each participant enough
time doing the practical element of the activity, especially as holography is (currently)
such a rare and unfamiliar skill. The students were eager to spend more time practicing
their new skill but were limited greatly by the short session length and number of

students in the group.

Following this further example, in the interest of inclusivity, it is important that a range
of venues are used for the touring holography workshops as a means of
circumnavigating the barriers to access that come with certain institutions. Choosing
venues that do not require a membership in which to attend a one-off class, gives
participants the opportunity to try holography without the financial commitment of a
membership, which may not be affordable or useful beyond the single session. It can
be practical to plan workshops in areas that are accessible by public transport,
especially areas with links to other areas of the country, but it would also be important

to consider which communities these sessions are designed for. An open invitation in
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principle is good, however, as highlighted in this thesis, technical skills can be seen as

out of reach to some communities or individuals, so targeting specific audiences may

be useful to encourage those who may have misconceptions of who can or cannot

access such a skill. Hol ography is not reseryv
venues selected, the greater diversity of participants, the greater the depth and

diversity of knowledge we can build as a community.
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Appendix 17 Focus Group Participant Information

2, DE MONTFORT
' UNIVERSITY

LEICESTER

PARTICIPANT INFORMATION SHEET

Title of Research Project: Focus groups Lo discuss the usa of holography within a contemporary craft context
(PhD working title The application of holagrams onto handmade glass abyjects)

Researcher details: Charlotte Wilkinson [

The researcher named above would like to invite you o take part in a research study. Before you decide whethar
o take part it is important for you to undarstand why the research is baing done and what it will involve. Pleasa
lake time o read the following information carafully to decide whaethar you wish lo take part or not. If you wish o,
please discuss this with friends and relatives. If there is anything that is not clear or if you would like more
information, pleass ask the researchar namead above.

What is the purpose of this study?

This study aims to gain insight and assential qualitative data on audience respanseas lo a salection of objects
made as part of my resaarch into the crealive use of holegraphy in the production of crafl artefacts. This data will
in turm shape future research and the analytical framewark in which this research will ba situated.

The research for this sludy is baing undartakan by the ressearcher named above who is a PhD studant,
researching the application of holograms onto handmade glass objects, in the Faculty of Arts, Design and
Humanities at Da Montforl Univarsity, Leicester.

What does the study involvaT

If you agree o parlicipats in this study we will ask you to take part in a focus group which will be filmed and audio
recorded. The study should take no longer than two hours and will take place at Trinity House Chapel, De
Montfort University, Leicester, LE1 5WH.

Why have | been chosen?

You hawve been chosen bacause of your invalvarment in the craft industry and the opinions and perspective you
can offer as a result of your experience as a [arlistgallanst/curatorfeducator).

Up to nine ather participants will also be chosen (o take part in this study (two focus groups to be hald, each
consisting of five participants).

Do | have to take part?

Participation in this study is voluntary and you may ask the ressarcher questions before agresing Lo participate. It
5 up to you lo decide whether or not to lake part. If you do decide lo take part you will be given this information
sheel lo keep and be askad 1o sign a participant consent form before the study takes placae. If you decide 1o take
part you are still frae to withdraw al any time and without giving a reason.

| am interested in taking part, what do | do next?
If you are intarested in laking part please contact the ressarcher named above by the a-mail provided.
What if | agree to take part and then change my mind?

You can withdraw from the study at any time, without giving a reason. If you wish to withdraw from this study
please contact the researcher named abova.

Applicant Use:

Partcipant Information Sheat PLILIMZ 1w
‘Warsion number 1

Warsion date 16/06/2021

Research & Innovation Office Use:
Warsion 7. Updated 04.02.20
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