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Vision Dilemmas: Investigating Nano Art
As researchers who try to explain the social world, how do we make decisions around the way we study and analyze subjects and objects? What does it mean to utilize certain research techniques over others and what implications do those choices have? Most importantly, how can researchers adequately describe the social if their objects of analysis are tangled, muddled and not easily captured by normative research methods?
In this essay I want to use the above questions to help me reflect upon my own research process as I make attempts to study objects which are tangled and not easily categorized. I begin with a brief account of my project and the methods I hope to utilize, followed by three key dilemmas which I face in doing this type of research. By unraveling the difficulties I have encountered, the hope is that I may find new ways to move forward.
Summary of Research:
“Dwarf Art & Mini-bots: Investigating Visual Knowledge Practices through the Nano Imaginary”
My thesis looks at how knowledge is produced through visual representations of nanotechnology, particularly in the areas of health and medicine. More specifically, it asks: what exactly are nano images and how do they shape what there is to know about nanotechnology? At its basic level of definition, nanotechnology is described as building, manipulating and controlling matter at the molecular level. Its applications in areas such as cosmetic sunscreens, strengthening materials and improved treatments in medicine make it a diverse but complicated topic to research. While many people are still not aware of the uses of nanotechnology, overall public responses to this burgeoning field are mixed with apprehension, excitement and uncertainty. 
One of the ways in which knowledge about nanotechnology is being circulated is through this new practice of ‘nano art’. This very process of visualizing the invisible is not necessarily new, for it extends a set of historical practices of visual representations in science (Lynch & Woolgar 1990; Knorr-Cetina 1990; Latour 1986; Stafford 1991; Henderson 1995) as well as contributes to wider cultural debates concerning transparency and the viewing of the interior body (Duden 1993; Sawchuk 2000; Van Dijck 2005).  My project seeks to draw from these dialogues and construct a narrative account by utilizing tools from visual culture, science and technology studies and feminist technoscience to look at the design practices behind these visualizations, as well as the different forms of knowledge which become constructed, both through the image’s assembly and through its interactions with various objects and contexts. 

One of my main interests in these visualizations is the controversial nano robot found in popularized versions of nano art. These images are considered to be largely science fictional since some scientists argue that these types of designs of nanobots could not work or exist at the nano scale. The task of building and arranging molecules is a painstaking process and some would suggest that in principle, the idea of nanomachines such as those depicted as swimming around and destroying cancer cells in popularized images is either impossible or light years down the road (Milburn 2004). And yet, Robert Freitas Jr., one of the leading visionary scientists, has said that he has been working with artists to try to come up with conceptual models for nano machines and nano robots (Lifeboat Interview, 2007). With that in mind, we have to ask, what are the crossovers between nano scientific practices and art practitioners and to what degree do each of these inform each other? Moreover, when regarding these images which are produced by individuals in different fields of study with competing sites of interest, are we to call it ‘art’ or ‘science’ or both? What is clear is that how these images are viewed, designed, put together, talked about, and circulated are crucial elements to knowledge production as the relations between artists, scientists, publics, funding agencies and so on, coincide. 

Method

The complexity of studying nano images leads me to address four main methodological areas in my project. The first will be to locate specific images such as on the Internet or in journals or publications and to trace their genealogy. This will involve detailed inquiries into their history, why were they made and in which particular places they are being seen. Where these images appear and relate to other objects, whether it is in an exhibit, science journal or a television program is crucial both in terms of how findings are presented to other scientists, and also how they may mobilize public support and education.

The second will be to see what is happening within nano science as far as visualization practices are concerned, with the hope of observing how scientists use imagery to present or talk about findings, especially those related to nano phenomena. The aim here will be to attend conferences and hopefully gain access to a few institutes to talk with scientists and to see how work around nano imagery is being done. 

Another concern will be to investigate the creators of these nano images, including areas of convergence between “artists/scientists” who may be collaborating together. Ideally, I would love to set up interviews or do ethnographic work in order to witness the practices behind how nano art is done. It would be worthwhile to find out what types of working relationships exist between the blurred boundaries of art and science, whether in some instances, the individuals were commissioned to produce the work, and also where they may be getting their design ideas from.   
And the final method I want to attend to is to question what kind of image work is being done specifically for the general public. Here the idea is to observe the representational choices and methods made by artists/scientists who create images meant for the general public, versus those which are being generated principally for sharing amongst the scientific community. It could be the case that images circulate in both areas which raises fascinating points about their intended purpose, the design techniques, and where they are being published or presented. Overall, these four objectives will hopefully provide a set of tools for critically engaging with how knowledges are being constructed and also how the images themselves are doing narrative work through their circulation. 
Undoing Method - Problems with ‘Vision(s)’
Having briefly outlined my research and method techniques, the key issue I want to raise in this paper is how vision (the way objects of knowledge are viewed, talked about and analyzed) figures within the messy relations between the researcher and the researched. Drawing inspiration from Donna Haraway’s arguments on situated knowledges and John Law’s book, After Method, I hope to interrogate my own positioning as a researcher based on the question: how does one view, capture, study, analyze and tell stories about things which defy boundaries and are not fixed? Bearing this in mind, the three topics that I want to discuss below are as follows: 1) the difficulties in studying the process of how nano images get created without essentializing the boundaries around categories such as ‘scientists’ and ‘artists’, 2) the complexity of how to see and describe images in a non-totalizing way, and 3) how to regard the images as active agents rather than passive objects to be viewed and analyzed. To situate this discussion, I will use the following image as an example. 
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This image entitled ‘Nanoprobe’ by photo artist Jay Coneyl, won the 2002 Visions of Science award. What you see here is an ‘artist’s’ rendition of a conceptual nano robot injecting a red blood cell. This image has been celebrated for its high degree of photo realism and has appeared all over the Internet, as well as in a number of journals and magazines concerning nanotechnology. But one might ask: how are we to approach this image? How to decide where to look? What to look for? What is evident here is that my attempt as a researcher at studying, and thus ‘looking’, at these images of nano raises some concerns over its definition as an object of knowledge.
Messy Practices of Science and Art

“I want to divest it [method] of what I call ‘singularity’: the idea that indeed there are definite and limited sets of processes, single sets of processes, to be discovered if only you lead a healthy research life” (Law 2004:9). 
The first difficulty I have with my subject matter is how to live within complexity and uncertainty. So often in social sciences, the temptation is to cleanly categorize and maintain the boundaries of an object or subject, rather than work with the possibility of non-coherence. And so, when looking at the intersections between the arts and the sciences, I will need to let go of the desire to map clear boundaries around them.
As I mentioned earlier, one of the central methods of my research is to explore the practices of how nano art is being done and created. Therefore, one of my main areas of interrogation is the spaces where art/science meet. But what does it mean to describe art or science? In what ways do these boundaries have implications for the way meaning is shaped around nano images which engage with these particular groups? With more and more scientists and artists moving in and out of labs and engaging in collaborative efforts such as Artists-in-labs and Tissue Culture in Labs, the notion of a ‘scientist’ and an ‘artist’ become evermore obscured. After all, what makes an artist? And what makes a scientist? What about individuals who practice both? Furthermore, with nanotechnology being a multi-disciplinary set of technologies with overlapping knowledges, expertise, and political and social interests, how is it possible to talk about these visualizations while removing the boundaries? 

All of these issues make studying ‘nano art’ a sloppy process, but as Law argues, “(social) science should also be trying to make and know realities that are vague and indefinite because much of the world is enacted in that way” (2004:14). This notion applies to the way researchers interact with their research objects, and this haziness can also entail the simple act of looking at one’s objects of study which I discuss below.
“Seeing” Nano Imagery



“How to see? Where to see from? What to see for? Whom to see with? Who gets to have more than point of 
view? Who gets blinkered? Who wears blinkers? Who interprets the visual field?” (Haraway 1999:180). 

Practices of seeing involve observation, learning, and judgment, but they can also intrude, interfere and alter. Relating this to my own project, the idea of how to ‘look’ is also very much about how I view and describe nano imagery. Thus, it is necessary for me to be aware of how my own subjective vision is a performative process which has specific effects and is “embedded in a system of conventions and limitations” (Crary 1990:6). And so, the problem of ‘how to see’ as articulated by Donna Haraway above, is very much about interpretation and what gets included or left out. 

For instance, in Nanoprobe above, if I want to talk about what is going in the image, how do I decide which areas of the image are important to look at and discuss? Do I simply point out what is there, or do I place a judgment on them and “say explicitly what the images show us, what [I] want [you] to see in them” (Becker 2002:7)? In other words, which values do I intend to focus on or draw out from the image? The difference could be as simple as saying “the nanobot holding the blood cell in its pinchers suggests something about dominating nature” vs. “there is a nano robot holding a red blood cell”. Furthermore, along with talking about what is in the image, it is equally important to ask: what isn’t being made visible? As Law argues, “what is being made present always depends on what is also being made absent” (2004: 83). The recognition of what is absent versus what is being made present can be political moves which involves how I choose to see.
On a practical level, if I were to talk to the creator of Nanoprobe about why he chose a deep sea micro organism for the design of the nanobot, what might arise from this question is a response from the artist which indicates that he chose it ‘just because’. Coneyl may not be comfortable justifying his piece or may simply not have given it much thought. Perhaps then, a better question might be to inquire into ‘how’ the design came about. The difficulty here then is how to put away the temptation to lean towards representational tendencies and to move instead to the birth and life of the image; where it began, and where it exists and travels such as in a publication or advertisement. What I want to avoid is a totalizing view and instead maintain a partial perspective towards these images which takes into account the possibility that certain ideas, objects or knowledges about nano can be brought into being in a relational way. This idea takes me to my third methodological problem in this project which is the idea that nano images are not passive recipients to the gaze of the researcher. 
Objects as Agents

Mitchell (2004) suggests that images have ‘lives of their own’ where they in some way, ask us to want something from them. While this may seem like an anthropomorphic viewpoint, Mitchell’s argument is that along with the “material practices that brings an image together with an object to produce a picture” (2004:198) in our predominantly visual culture, images hold a great deal of power over us. This carries over into the sensibility that images are not objects which exist a priori in and of themselves and which reflect some reality ‘out there’.  The argument rather is that images are also material relational objects which, as actors, produce knowledge through their interactions with other objects. As Haraway asserts, “situated knowledges require that the object of knowledge be pictured as an actor and agent, not a screen or a ground or a resource, never finally as slave to the master that closes off the dialectic in his unique agency and authorship of ‘objective’ knowledge” (Haraway 1999:183). 
Therefore, if we take the viewpoint that images are actors, then where they travel through time and space, whether it is in a conference presentation or on a website, has deep implications for what gets known about nanotechnology. Thus, the question of how to best treat these images as relational actors, rather than objects in themselves is very much about how to avoid the trap of ‘speaking for’ them and to assume that they are fixed entities. I find this the most difficult part of my research for it asks me to move away from representational thinking towards a relational one, which assumes that knowledge and power do not begin with the objects, but are rather embedded and produced within relations. It is a task that I hope to come to terms with as time goes on.
To conclude, my problem is one of confronting the uneasiness of not only trying to deal with sloppy methods, but also trying to somehow make sense of and describe my concepts at these beginning stages of my research. My ‘method’ of engaging relationally with nano images is a certain type of untidy process where the focus is not so much on what goes on within the boundaries, but rather what lies in between. Perhaps one of the solutions to my dilemmas lies in my choice of audience, since that decision will consequently affect how I see, what concepts I use and how I depict them. For, as John Law argues, “methods, their rules, and even more methods’ practices, not only describe but also help to produce the reality that they understand” (Law 2004: 5). Therefore, the task I face as I move on to the empirical phase of my research is to critically engage in situated knowledge practices by acknowledging how I describe, show and tell stories about nano imagery, and for whose eyes those tales are most pertinent to. 
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