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Diffraction, Entanglement   

& Photography 

 

According to contemporary science-philosophies, the notion of isolated, unrelated 

objects in a void universe expresses an out-dated and unhelpful view of reality. 

Rather than seeing ‘things' which each have a place in space and time, academics 

are exploring an emergent universe, where everything is interconnected, relational, 

dynamic, non-linear and lively.  

 

Within this evolving view of an emergent universe, how - or can - photography 

successfully communicate the contemporary model described above? Or is it fatally 

challenged by its ontology?  
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‘Quantum theory has shown us the world cannot be analysed into 

independently existing isolated elements.’   

 

 

‘Whereas in classical mechanics the properties and behaviour of the parts 

determine those of the whole, the situation is reversed in quantum 

mechanics: it is the whole that determines the behaviour of the parts.’  

 

The Systems View of Life: A Unifying Vision 

Fritjof Capra and Pier Luigi Luisi, 2014 

 

 

 

‘Within a Newtonian worldview, the famed Cartier-Bresson photograph of a 

man jumping a puddle leaves the reader confident that he will land on the 

other side; in a subatomic quantum universe it remains a matter of 

probabilities.’  

 

A Quantum Leap in After Photography 

Fred Ritchin, 2010 
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Sample text 

 

 
‘The absence of determinism at the small scale is intrinsic to nature.’  
 

(Rovelli, 2017: 104) 
 
 

In the beginning, this essay will be about defining photography, however, 

significant energy will then be spent dismantling and un/defining the delineations 

photography has been carrying around for over a century. Arguments and 

suggestions will bounce around Karen Barad’s quantum-informed philosophy, 

agential realism, described in her book Meeting the Universe Halfway: Quantum 

physics and the entanglement of matter and meaning (2007). Barad coined the 

phrase agential realism to describe how meaning arises out of material and 

discursive practices1, not as something imposed upon reality but rather from within 

and of it, an irrevocable entanglement. Barad’s quantum-philosophy potentially 

dissolves boundaries as indeterminism and entanglement are all important. Within 

that, entanglement and diffraction are key descriptions of the emergent processes 

that result in the reality we live, and each goes far beyond mere description of 

‘piddling laboratory operations’ (Barad 2007: 336, quoting David Mermin, 1998: 

753-67). Diffraction, for Barad, becomes a way of being and seeing. Diffraction 

expresses the indeterminacy that is ‘intrinsic to nature’ (Rovelli, 2017: 104), which 

                                                
1 ‘Discourse is not a synonym for language.24 Discourse does not refer to linguistic or 
signifying systems, grammars, speech acts, or conversations. To think of discourse as mere 
spoken or written words forming descriptive statements is to enact the mistake of 
representationalist thinking. Discourse is not what is said; it is that which constrains and 
enables what can be said. Discursive practices define what counts as meaningful statements. 
Statements are not the mere utterances of the originating consciousness of a unified subject; 
rather, statements and subjects emerge from a field of possibilities.’ (Barad, 2003: 819) 
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according to Barad, threatens the very nature of being and non-being and therefore 

notions of individuated selves (2019).  

 

The term diffraction relates directly to how waves operate, how they ripple and 

continue, and can be in more than one place at a time, and how many waves can 

overlap and be part of one another – in the same place as well as at the same time, 

known in quantum physics as superposition. It also relates to the famous quantum 

double-slit experiment in which waves and particles behave like each other under 

certain circumstances, reverting to type when observed: which tells us we are 

integrally part of the universe, rather than outside or above it looking in. Deborah 

Lupton (Data Selves, 2019) describes how diffraction leads to ‘diffractive analysis’, 

working ‘to identify differences and alternative ways of being and doing, including 

how differences are made and what is excluded from decisions about what matters.’ 

(ibid: 29) A diffractive practice does not aim to set up binary positions and then find 

a synthesis between the two. Instead, it ‘not only bring[s] the reality of entanglement 

to light, [it] is itself an entangled phenomena.’ (ibid: 73)  

 

Barad says: 

 

‘It  [diffractive practice] does not take the boundaries of any objects or 

subjects of these studies for granted but rather investigates the material-

discursive boundary-making practices that produce “objects” and “subjects” 

and other differences out of, and in terms of, a changing rationality’ (2007: 

93) 

 

Barad quotes Donna Haraway’s description of a diffractive practice: ‘a diffraction 

pattern doesn’t map where differences appear, rather it maps where the effects of 

differences appear.’ (Barad, 72 quoting Haraway, 1992: 300) In keeping with 

diffractive practice, I do not aim to pit polarised positions, subjects or objects 
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against each other, but instead search for the patterns of difference and effects of 

difference between entities and elements of the subject matter, in this case, 

photography.  

 

As I do so, there is one more crucial word to unpick which will be used throughout: a 

Baradian neologism, intra-action2. Mere interaction, we are told, cannot convey the 

level of connections between entities. It suggests mingling together, intra-action 

implies doing so from within. A helpful Three-Minute Theories presentation (see 

footnote) includes a slide which states, ‘individuals [entities, human and non-human] 

materialise through intra-actions and the ability to act emerges from the within the 

relationship not outside of it’ (2014) And ‘entities are co-constitutive’. (ibid) 

 

Finally, Barad warns against and is critical of others who make reductive analogies 

and misinterpret, notably playwright Michael Frayne - author of Copenhagen (1998) 

who appropriates physicist Werner Heisenberg’s Uncertainty Principle. There are 

also repeated warnings about scaling up quantum behaviours and applying them to 

the macro-world, but it is hard for a general reader like myself not to see how this 

philosophy isn’t at times doing just that, even though we are compelled to trust it is 

based in rigorous theory. We are urged to take into account how physicist, ‘[Niels] 

Bohr often makes reference to the epistemological lessons of quantum theory, and 

sees the framework that he offers for quantum physics as having general relevance 

beyond physics. (Folse 1985)’ (Barad, 2007: 69) And that ‘Taking the ontological 

implications seriously, agential realism also reworks our understanding of what 

happens in the laboratory’ (ibid: 337) and ‘provides a framework for thinking through 

the larger implications’ (ibid).  

 

Gregory Hollins (et al, 2017) produced a paper, Dis-entangling Barad, which 

ridicules the academic for having many, many citations garnered by the work and 

                                                
2 See Three-Minute Theories’ explanation https://www.youtube.com/watch?v=v0SnstJoEec 
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also those who refer to it, which threatens to undermine their critical stance 

elsewhere as it smacks of envy (which they do admit might have prompted their 

project). Even though Barad identifies the risk of doings so, they criticise what they 

identify as analogy as well as scaling up in the thesis. They go on to explain how 

Barad’s ‘emphasis on entanglement […] accounts for a certain ambivalence within 

strands of STS [science and technology studies]’ (2017: 4). But that the diffractive 

approaches offers ‘significant scope for rapprochement between Barad’s work and 

that in other strands of STS.’ (ibid: 23) 

 

Nevertheless, in this essay, Karen Barad’s use of the terms diffraction, intra-action, 

and entanglement will be explored by this non-scientist, a humanities student who 

will remain ever-vigilant to Hollins’ concerns and Barad’s warning. As I wrote in the 

literature review preceding this essay, bearing such warnings in mind, I will refer to 

quantum-philosophies such as agential realism rather than mechanics, hopefully 

reducing the risk of merely scaling up quantum behaviours, which don’t apply in the 

reality we humans perceive3: but the knowledge we have gained since the 

beginning of last century does nevertheless have the possibility of shifting fixed 

ideas embedded in our language. I am mindful that this could be a difficult task. 

(2019) 

  

                                                
3 There are some contemporary ideas about perception: ours is myopic and particular to us, 
perhaps even illusionary. Rather, we have evolved to see the world in a specific way for the 
best chances of survival. See Donald Hoffman, author of The Case Against Reality: how 
evolution hid the truth from our eyes, at:  
https://aeon.co/videos/its-impossible-to-see-the-world-as-it-is-argues-a-cognitive-
neuroscientist 
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Plan 

 

There are five sections listed below. However, I may aim to weave Chapters 

Four and Five as they are into one, so the structure will hopefully be less pedestrian 

than it appears now. It may be that a new Chapter 5 heading becomes evident as I 

do that. Examples should appear throughout the discussion, instead of being 

plonked on at the end. I have to explain some key terms and why they are being 

used, and Chapter 1 is devoted to that. I had thought of providing a glossary but 

the themes outlined while describing the terms are key, and it sets the tone and 

provides a framework for the planned discussion - which will be focused on the 

boundaries that separate material objects and concepts in photography (and 

beyond). The importance of recognising entanglement and indeterminacy, which, 

Barad suggests threatens the Western habit of championing the individual, seems 

really important at this time. As does the threat to identity and self, and how these 

subjects are being played out in the world. That - coupled with evidence of a deep 

re-calibration and entrenchment, which seems to be taking place structurally at the 

moment.  

 

I was prompted to examine the differences and commonalties between still and 

moving, analogue and digital photographies by the repeated questions from peers 

about my use of ‘movies’ during the photography degree. This seemed like an 

appropriate doorway for the subjects I loosely identified in the literature review. It 

also told me that even we, who are eager to learn and finding ways to look beyond 

assumptions, are plagued by the ‘habit of a Cartesian mind’ (Barad, 2007: 49). Barad 

suggests that it takes a healthy amount of scepticism towards Cartesian thinking to 

begin to doubt all we think of as natural and just so, but I imagine it will take a great 

deal more than that to shift the general (Western) worldview. (ibid: 49) And to 

paraphrase her in the introduction of Meeting the Universe Halfway, the circuits of 
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the human imagination are already overloaded by the structural and post structural 

implications of the on-going systemic digital (r)evolution.  

 

I quoted Ariella Azoulay’s Unlearning the Origins of Photography (2019) in my DI&C 

essay (2019). She explains that we need to stop seeing the invention of photography 

in isolated linear terms and instead view it as relational, constitutive, intra-active, 

and within and of the life-cycle of Colonialism and all its attending threads. I will 

revisit those essays. But note - they are hard to read because although she is 

evidently influenced by ideas found in New Materialism and agential realism, she 

does not explain it first (not in the book’s pre-publication blogs at any rate). This 

prevents more people from accessing it because the implications of non-Cartesian 

thinking can seem so wild, incredible and counter-intuitive. That risks isolating these 

important concepts, which is the opposite of what we need or what agential realism 

is about. (Incidentally, Azoulay was generous and kind and explained her thinking to 

me in a short email reply for which I am grateful. Some academics are far too sniffy 

and might have taken the opportunity to condescend my query and me. Or simply 

ignored it.)  

 

Please find an outline below: 

 

1. Introduction – 300 

Tell reader the essay is aimed at discovering if photography can successfully 

explore/communicate non-Cartesian ideas  - I will have a clearer idea about this 

after writing the rest 

 

2. Explanation of key terms – 1000 

An extremely but necessarily brief introduction to the key terms: intra-action, 

diffraction, indeterminism and entanglement and how they will be used here, 

including various possible problems with this approach. I currently begin  (not 
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included in the sample here, but available online as a separate blog post) with a 

précis of Cartesian and non-Cartesian paradigms which gives rise to Karen Barad’s 

work and describe a systemic interdisciplinary movement in academia. I am pretty 

sure these pages will be cut but I am concerned it’s important information so I need 

to find a way to insert some of that information into the essay.  

 

3. Un/defining photography – 2000  

Show how boundaries between photography, film, animation has dissolved, how 

each element is entangled – See Rafe McGregor’s paper New/Old Ontology (2013). 

Where is the still image in all of this – where is it going? Does it survive beyond 

being an archaic curiosity? Agential realism undermines representationalism, which 

insists there are entities waiting to be represented rather than an entanglement of 

processes emerging as matter, performativity, and language – an assemblage. 

Photography was very much born of its mechanistic time (industrial revolution) (see 

David Harvey (1989) for citations) – structurally and post-structurally it expresses that 

era and its concerns and worldview, a mechanistic one  – which is why it might seem 

boring (Elkins) to some: if not boring, then perhaps risks being merely tautological at 

a time when we expect and want intra-action; see page 4 of A1 (Field, 2019). But 

then explore implications of quantum erasure experiment/Derrida’s hauntology – 

Ariella Azoulay’s Unlearning Photography (2019) – how does this sit with 

photography’s trend to isolate objects – its history re Colonialism and (white, male) 

human exceptionalism – binary thinking – the habit of Cartesian thought seems so 

deeply entangled with the photographic process, how does analogue communicate 

non-linear narratives without text that aren’t merely floating (even when striking) 

whereas, perhaps digital technology lends itself to the peculiarities of this newer 

world view regardless of whether it moves or not, and it often does, even if just 

momentarily – the constant flux is expressed – even as a still when on a screen, 

allows for the movements and embodiment of intra-action and diffraction - analogue 

can do this too once its been digitised. See also John Tagg’s talk on the Filing 
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Cabinet. (2011) 

 

4. Examples 1500  

Zanele Muholi (first version of A2) – link to Azoulay’s work/reconfiguring of colonial 

histories, then William (Another Life, 2019) – a future possible embodied image, 

come to life, where colonial histories live on like a ghost in the present  - entangled 

temporality and history, present and future (from second version of A2 – popular 

culture example) and then a digital example, perhaps www.kensukekoike.com 

whose work is a mix of still, moving, old, mechanistic and digital (as well as being a 

lot of fun).  Sohrab Hura – The Coast, uses the same images repeatedly with varying 

accompanying texts. Both William and Muholi relate very clearly to Colonialism. 

Include Ritchin’s comments in Chapter 10 of After Photography for this. It may be 

useful to look at Blight’s book on whiteness/photography – the invention of ‘race’. 

(Useful article in New Scientist about the lines between species being dropped – 

14/12/19). See Rovelli for very clear description about arbitrary lines/language. See 

also John Tagg’s talk on the Filing Cabinet.  

 

5. Conclusion – 300 

Indeterminacy is at the heart of ‘being’ – photography tends to emphasise isolation 

and fixity – even when it claims to be challenging the status quo it seem to tend to 

set up binary oppositions and is deeply embedded in in its Colonial history – which 

is why Muholi’s is so strident and successful but others can seem simply ‘boring’. 

Although still photography is most challenged by the emerging order, it should not 

be assumed it cannot contribute  - however, while defining the instruments and how 

they are used is critical, what matters far more is recognition of the intra-active 

assemblage of human, non-human materials (be they tangible or discursive) that 

results. (I think!)  
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Schedule  

End Feb – First draft  

End April  - Pre-submission draft 
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Reflection 

 

1. Demonstration of subject-based knowledge and understanding 

 

I am not a physicist. Physicists have an adage, ‘if you think you understand 

quantum then you almost certainly don’t.’ I make no such claims. However, I 

am interested in the ethics and possibility for social change posed by Karen 

Barad along with a host of other writers who also question and reject 

Cartesian ‘habits of mind’ (Barad, 2007: 49). 

 

But Barad also says,  

‘there are a plethora of popular accounts [of quantum science related 

texts] that sacrifice rigour for the sake of accessibility, entertainment, 

and if one is honest the chance to garner the authority of science to 

underwrite one’s favourite view’ (ibid: 6).  

 

I am more than likely guilty of that desire too. However, I am also passionate 

about the way complexity in our society is often rejected in favour of easily 

packaged, reductive, binary notions which are no longer helpful for us  - and 

potentially lead to harmful or unhelpful outcomes. 

 

I am torn about including talk of ‘systems’ at the beginning as it risks 

introducing too many concepts.  I have included a draft introduction on the 

blog page, but suspect this could probably be cut altogether in the end. But 

‘systems’ implies an overarching view, which incorporates quantum 

mechanics and philosophies; and Vilém Flusser talks at length about it in 

relation to photography too. I felt it needed to be included because I can’t 

assume people know what I mean by the word systemic. It is also possible 

that the chaos we seem to be witnessing is unavoidable, no matter how 
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violent, as one system dies and another is born – and that the nebulous 

boundaries we are experiencing today won’t stay that way forever; or they 

may and that will become the new ‘normal’. But if I don’t mention systems it 

might hard to include this aspect.  

 

2. Demonstration of research skills 

The research is potentially endless and knowing where to stop, what to 

include and leave out, is as always, immensely challenging. Even so, the 

research extends beyond typical subjects and applying the wider context to 

photography is evident.  I am probably not the most methodical researcher 

in the world but my interests are broad and expansive.  

 

3. Demonstration of critical and evaluation skills 

I am taking a big risk here because I am using Barad’s work but am not in a 

position to really interrogate the science behind it (although I have cited 

those who can and had a physicist read through the sample to make sure I’m 

not saying anything completely wrong). I am also trying to use a diffractive 

approach. Barad explains this means ‘looking through’ subjects rather than 

pitting them against each other (Barad, 2018). Because we are so used to 

isolated, polarised arguments positioned in opposition, before being shown 

a kind of synthesis, it is difficult to understand what this might mean. 

Thinking about waves on a beach, how many arrive together, on top of each 

other, overlapping, intra-acting, evolving and changing, ebbing and flowing  

- is probably the best of describing it.  

 

4. Communication 

As Matt pointed out, when I know what I’m talking about my writing flows 

much better than it does when I’m trying to figure things out. I suspect some 
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passages are clunky and I hope they will eventually become smoothed out, 

as I get deeper into the process of writing and understanding. 


