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I. Preamble
This essay is about the rules and laws of science, and the way they let us down. I will make the unusual argument that, for science to be ethical, a strong element of lawlessness is needed. But what is an ethical science? Amongst other things, it is one where a scientist’s individual autonomy, intellectual and otherwise, is harmonised with social responsibility. This happy balance is somewhat threatened by the realities of a high-pressure research culture and professional anxiety therefore gives a background hum to my argument. However, my more explicit theme concerns the laws of science, and their grip on the imagination of scientists. I explore, in particular, the idea that the image of a lawlike science lessens the ability of researchers to see what is right and good in their work. As a corrective I consider an alternative, lawless conception of science. To make this vision of science as effective as possible, I conceive a magnificent painted triptych, filled with examples and allegories. It will hang in the foyers and even the laboratories of our science institutes and is called “The Triptych of Lawlessness”.
My argument is roundabout and indirect. Perhaps lawful science is best not confronted head-on: the task is too great. For the rhetoric of science as an orderly and therefore reliable activity is very dominant. Both in research culture, and in public, we portray science as a rule-bound relation between the causal systems of nature, and the coolly objective experiments and models of scientists. Of course, ever since Thomas Kuhn and the 1962 publication of his Structure of Scientific Revolutions[footnoteRef:1], there have been voices prising open the workings of science, showing it to be filled with a myriad of bustling and hard-to-manage social forces. And as we shall see, long before Kuhn, various sceptics and critics of the Enlightnment had cast doubt on the ability of science to deliver certainty, or be the unquestioned model of human rationality. Yet, all things considered, science retains its hold on our imagination as a thing capable of rising above the human condition. [1:  Kuhn, Thomas, S. (1962) The Structure of Scientific Revolutions. Chicago: Chicago University Press.
] 

The reputational support of science has many aspects. Two are worth pointing out straightaway. When we esteem science for its reliable descriptions of nature and its continuous successe, we attribute these achievements to the strict austerity of scientific method. Prominent too, like a reproving and time-efficient mentor, ticks the rigid metronome of the scientific life. These two together – a strict method, and a rather austere view on professional norms – are central to our image of science. Science, we might say, has little sympathy for the messiness of life, and looks instead to the comfort of the rule book. However often we accept there are social factors in science, we give more attention to its stern interest in patterns and in regularity - in smart guesses and neat interventions. For what is a new vaccine, if not an understanding of the enduring biology of a virus, and its predictable impact on a human? Further, though we know that vaccine scientists work quickly, they must work with care, follow rules of health and safety, and seek the informed consent of their experimental subjects. By being lawful, we might say, science makes its discoveries. Even when the social and personal aspects of science are widely recognised as powerfully influential, when for example there is some ethical upset, we never see these circling distractions as core to scientific knowledge. Often enough we come to the conclusion that these are moments when things have gone wrong simply because the rules of scientific method and the norms of the decent scientist have unfortunately been transgressed. Scientists have been lured into the traps society lays for them.[footnoteRef:2] To put it another way, when science commits some moral error, the mistake was in losing sight of its rules, and forgetting the commitment to selfless objectivity and the ways of the community.  [2:  In the notorious case of the gene-editing scientist He Jiankui, who in December 2019 was sentenced to three years in  jail for multiple ethical transgressions involving experiments on human embryos, part of the scientific community’s outrage concerned his giving interviews to Associated Press and putting videos on YouTube before peer-review could get any traction on his work. Even with solid science that delivers palpable benefit, public messaging that precedes peer-review will always risk censure. On June 20th 2020, during a period when the coronavirus pandemic ensured science news alerts were becoming a dominant part of the news cycle, the eminent doctor and writer Atul Gawande tweeted his impatience at what he saw was a violation of scientific norms:  ‘It will be great news if dexamethasone, a cheap steroid, really does cut death by 1/3 in ventilated patients with COVID-19, but after all the retractions and walk-backs, it is unacceptable to tout study results by press release without releasing the paper.’

] 

My emphasis is practical – indeed it is campaigning. The painting I describe, the Triptych of Lawlessness, is aimed at scientists themselves. It issues no litigious threats. Rather, it makes two friendly suggestions to our partisans of science. Firstly, do not allow yourselves to be hypnotised by the steady and invariant rules of science, for they will reduce your ability to understand nature and inhibit your role as ethical actors. Secondly, make central to your work the human touch, and so build a science that finds fuller relationship with society. 

II. The Triptych of Lawlessness
To make its point the Triptych is rich with striking and subversive images. No scientist passing by can ignore it. Naturally people stop and look. Laboratory corridors clog, tongues wag, and new friendships spark. Unruly moments, missed appointments and disrupted experiments all inevitably follow. For this is a work of art that makes scientists ponder, and set questions tugging. In short it slows things down and puts eddies and silent lagoons into the fast-flowing waters of contemporary science. The Triptych encourages a research culture where talking, conviviality and the reflective spirit are quite as important as a discovery, a press release or a patent. 
Though the delights of conversation are a central virtue in its world view, the Triptych does not make slowness an end in itself: those congenial chats among scientists stalled in the corridors will generate new collaborations and new ideas. If the Triptych has an end, it is originality and freedom of thought. While slowness and the contemplative spirit look important to that, we can all agree that speed, the accelerative moment, is a key element in any creative activity. The Triptych touches a nerve that these days jangles in every scientist, for everyone will admit that in science the reflective habit is being squeezed out of existence. People ask: what happened to the time for thinking, for ethical judgement, for quiet deliberations with colleagues? Why such haste? And what is the cost? The well-known commentator on the pathologies of science, David Colquhoun, puts it this way: “Excessive competition between individuals, journals and universities has reached levels where it’s endangering the reputation of science and hurting people”.[footnoteRef:3]  [3:  Colquhoun, David (2018) “‘Publish or perish’ is a foolish approach” Nature, 553, 18th January, at p.368.

] 

No one could accuse the Triptych of being frivolous. Its subject matter is too important, and its craftsmen and women too committed, for there to be any trivial intent. Nevertheless its mood is light-hearted, even therapeutic. It works by subtraction, by the removal of weight. The heavy burdens we associate with the life of science are one by one questioned, and made less necessary. And in this dissolving away of the necrotic aspects of science, the Triptych makes use not only of paint, but also of philosophy.

III. A philosophical diversion: the three elements of science
The scientists are chatting now and gazing at the Triptych. This is the moment to make an intellectual intervention. Therefore, scattered around in deliberate disarray are booklets and leaflets that put in words the background philosophy that underpins the art. As the first paragraph of each of the leaflets asserts, the Triptych, for all its startling imagery, is far from novel: our campaign to prune the reach of scientific law has noble ancestry. Reassured by this sign of conservatism, the scientists begin their homework seriously. Chairs are found, and looking first to the Triptych, then to their leaflets, the philosophy lesson begins.
They learn first of the voices of ‘the counter-Enlightenment’, important writers who in opposition to the French encyclopaedists, and indeed the fast expanding communitues of natural philosophers (called ‘scientists’ from around 1835), argued that the clear symmetries of science must not capture all of life, or even the life of learning.
Our pioneer here is Giovanni Battista Vico (1668–1744), the son of a bookseller in Naples, a philosopher, and a very early exponent of the idea that science has limits. Vico was responding to the campaign launched by Rene Descartes (1596–1650), who hoped to put human knowledge on the firmest of footings – indeed make it true and fully certain. From his single atom of proven knowledge ‘I think therefore I am’ Descartes sought to make rule-like propositions ripple out through all of human enquiry, clearing the way to a completely understood world. For Descartes, if some disciplines stubbornly elude such simple methods – history for example - then they should be excluded from serious thought as mere gossip. As he famously said, what does a classical historian know about ancient Rome that Cicero’s servant girl didn’t? Science on the other hand looked more secure because of Descartes’ primary assumptions about both nature and science: the first is a mechanism, the second a series of undoubted principles. 
Against all this, Vico’s rebuttal was his interesting idea that actually historians may face better odds than scientists, when it comes to getting at the truth. Vico’s argument, not obviously less plausible than Descartes’, is that because history is made by humans it is knowable by humans. In this regard, he suggested, science finds itself at a disadvantage: as they didn’t make nature, scientists can look at it only from the outside. With history, or literature, or jurisprudence, the enquring mind can confidently explore their development and determine with some conviction the passage of ideas. It was evident to Vico that the scholar, by virtue both of diligence and empathy, can establish even the very complex causal links that constitute culture. In today’s terms, Vico’s point is that no scientist can hope to establish with certainty the causes within nature because, unlike the processes within culture, they are completely alien to our humanity. He aimed therefore to show the validity of history and the study of culture. He aimed also to weaken the project, alive and well today, where the style of learning used to find the positions of planets can apply with good hope of success everywhere, including the shifting patterns of society, and the forms of human consciousness. In sum, Vico saw that the simple lines of scientific enquiry, as envisaged by Descartes, when applied to the richness of human life, will likely miss the point and in the process do some damage. 
The scientists now begin to read about the Scottish philosopher and famous sceptic, David Hume (1771–1776). Known for his love of the orderly life, Hume was an ally of science: he saw its utility. But just as Vico had been at pains to thwart the ambitions of Descartes, so Hume saw clearly that scientific knowledge could deliver neither certainty nor proof. Whatever the success of science may be, the regularities and laws of nature we discover are merely those we see around us now. Why must they be the same tomorrow? Just because something has been so in the past, it may not be so in the future. Hume was no revolutionary, and he urbanely reassured us that our assumptions about the sun rising tomorrow are still quite reasonable. He helped us with our science, but he put a wobble at its centre. 
Absorbed by these philosophical perspectives on the frailties of their learning, the scientists begin to see that science has three elements. Firstly there is the world of ‘being’, of what nature is like, most deeply. In spite of Hume’s cautionary note, scientists naturally assume that nature is organised on methodical lines which ramify evenly and unchanging across every area of the universe, forwards and backwards in time. To give examples, this is the belief behind CERN’s Large Hadron Collider and which we see at work in Charles Darwin’s theory of evolution by natural selection: these are instruments and theories with the ambition to reach far and wide. In a sense, for this line of thinking, nature fundamentally has no areas, no locality. At bottom it is the same everywhere. To use the familiar metaphor, nature is a gigantic clock, made of similar kind of wheels, and running according to a few laws. We may notice a huge variety of different and distracting things: its decoration, its colours, its lights, its chimes and its displays, and of course the annoying inaccuracies and errors that occur from time to time. Yet these are merely surface features, features of manufacture and upkeep, and of human weakness, rather than anything to do with the essence of the clock. If only people could be kept away, the clock would tick perfectly for ever. The echo here is the idea that in nature the fundamental ground of everything is the subatomic field and its rule of law: everything else – cats, trees and cooking – are simply froth.
There is significant scholarship now that doubts the ‘unity of nature’, and therefore the underlying mood that a few grand laws will in principle suffice for its understanding. For these contemporary counter-Enlightenment thinkers the world fundamentally is not so much a seamless field as a plurality of zones, each with its own style of being and set of circumstances. Nancy Cartwright argues that the laws of science have far less extension and far less reliability than we like to imagine. She reminds us of something every scientist tacitly understands: scientific laws work well only when cossetted in laboratories and given every kind of life support. Real nature, Cartwright says, is not ordered. Fundamentally it is higgledy-piggledy, or spotty. As she puts it: ‘We live in a dappled world, a world rich in different things, with different natures, behaving in different ways […] For all we know, most of what occurs in Nature occurs by hap, subject to no law at all.’[footnoteRef:4] If there are rules by which nature organises itself, they are local and various – village by-laws, not international legislation.  [4:  Cartwright, Nancy (1999) The Dappled World: A Study of the Boundaries of Science, Cambridge: CUP, at p.1.] 

Braced by this kaleidoscopic vision of a nature made of many parts, our scientist-philosophers are equipped now to argue about ‘the world of being’. They turn therefore to the second element of science: ‘the world of knowing’. Here the primary question is: ‘what is scientific knowledge, and how is it made?’ Of course the scientists are only too familiar with the rules on how they should organise laboratories in general and experiments in particular. From the age of 11, in schools and in colleges, they have been bewitched by a set of rules. The rules are central, unvarying, foundational. They are called ‘the scientific method’. 
But is there ‘a scientific method’? Might this be another example where science and scientists have over-played the idea of order? Indeed our scientists, familiar with the toil of daily science, know only too well the haphazard and highly insecure nature of their work. Yet when the progress of science is discussed, a few simple ideas are uttered so often as to almost form a haze: ‘the graph is flattening’, ‘the evidence shows’, ‘the evidence doesn’t show’, ‘it is a matter of testing a hypothesis, of conducting trials’, and famously in the UK during the COVID-19 pandemic, ‘at all times we are guided by the science’. Time and again the existence of this method is invoked in the most various of settings. Time and again the scientific method becomes a formula with rather few components. To a degree it resembles elementary maths or deductive logic. And it is very noticeable how ill-equipped and inadequate the concept is, when science comes face to face with matters of social importance.
Questions circulate in the scientists’ minds: do we believe that just a few laws fully capture the deep structure of nature? Do we accept also that the production of scientific knowledge is above all a matter of following a few rules? Or is there an irreduceable element of human style to every scientific transaction? And, lastly, how can we give proper thought, in our laboratory life, to our own lives, to the swirling complications of groups and communities, to the financial and political forces bearing down on science and on us, to our research culture itself? 
To the advocates of scientific law, these complexities are external to the making of scientific knowledge, thanks to its rules. In this view, the good scientist is the one who puts them to one side, as distractions. But what are these distractions? And can we even classify them? In the world of science, actually, we have a simple label: these diverse matters are ‘values’. And through this chain of thought, the scientists come to the final part of their philosophy lesson. After the world of being, and then the world of knowing, they now encounter our third philosophical element, the world of values.
For lawful science, values are a nuisance, because they are so various. It is not that, in the halls of science, you never bump into values. Certainly you do. It is hard to avoid the manifestos and declarations about research integrity. The problem is that the values allowed have been excessively simplified. Diligence in reading and citing others; reporting work accurately; straight-dealing in peer review: these are among the values of science. You couldn’t disagree with them. But they lack colour. They smell of good management. Our Triptych steps in therefore, to put the matter right. It is exuberant and ill-disciplined, too bright and crowded for some, too obscure and distant for others. The Tritpych celebrates the subjective experience of science and of nature. There is no sign of regularity. Like paintings by Peter Breughel or L.S. Lowry it teems with life.

IV. Two icons of lawlessness: Charles Darwin and Paul Feyerabend
By reminding scientists of the pleasures of simply lolling about, the Triptych makes plain the riches generated by days without plan or purpose. To promote the task, two wise men dominate the three panels. One is Charles Darwin (1809–1882), who developed the fundamental grounding of modern biology, the theory of evolution by natural selection. As we shall see, Darwin is well-qualified as a missionary for procrastination: he had a version of his theory in 1839, but published only in 1859, an impressive delay. Our second magus is the philosopher and ‘knowledge anarchist’ Paul Feyerabend (1924–1994). Feyerabend was certainly an advocate for the life-enhancing possibilities of science, but he saw progress as the child of argument and collaboration, rather than of steady and single-minded effort. When Feyerabend writes ‘We are not far from the truth when saying that the nature of science is still shrouded in darkness’,[footnoteRef:5] he reminds us that science is not a motorway, but something far more meandering and confusing. Feyerabend, a World War II veteran, above all wanted to remind us of the dangers of rigid thinking and over-reliance on rules. He made his name with his 1975 book Against Method, which draws especially on the life and work of Galileo Galilei. Prone to memorable sayings, Feyerabend wrote that there is no rule in science, “[…] however plausible, and however firmly grounded in epistemology, that is not violated at some time or another”. Quite often, he went on, the best thing is not only to ignore the rules, but to do their exact opposite. Having reviewed a number of episodes in the history of science, Feyerabend will allow only one law: “The only principle that does not inhibit progress is: anything goes”.[footnoteRef:6] And, importantly for the teaching ambitions of the Triptych, Feyerabend warns early career scientists against a belief in the scientific method. The myth of scientific uniformity, he says, “[…] destroys the most precious gift of the young – their tremendous power of imagination […]”.[footnoteRef:7] [5:  Feyerabend, Paul (1978) Science in a free society, London: Verso, at p.73.]  [6:  Feyerabend, Paul (1975) Against method, London: Verso, at p. 23.]  [7:  Ibid., at p. 45.] 

While Feyerabend has a well-deserved reputation for lawlessness, Darwin looks a less obvious advocate for our cause. Darwin was very often a hard worker, and of course no one could doubt his record or his productivity. Yet his torrent of letters and the accounts of his habits together point to the huge value he placed on the slow and discursive life. Often he blamed his moments of inactivity on poor health, but it is clear that the illness, while genuine, provided good cover for his very strong urge to stay put at home, in a large house in Down, deep in the Kent countryside. All the signs are that a steady love of meandering thought was integral to his work, and indeed his success. We should not see his contemplative style as unproductive, let alone lazy. Rather, he seemed to combine to great effect a wildly various combination of styles: he drove himself hard, but was distracted easily and pleasurably, whether for a few minutes by his children sliding down the banisters outside his study, or for many years by a sudden interest in barnacles. Darwin, and Feyerabend, then, embody the plurality of science: they will be the icons who illuminate our Triptych. Let us study in more detail the virtues they represent.

V. Three scientific virtues: reticence, innocence, intimacy
As background for our two unruly apostles, Darwin and Feyerabend, the Triptych chooses three themes, to make vivid the role of lawlessness in science. These themes are reticence, innocence, and intimacy, all of them virtues rarely mentioned in scientific discourse. They are subjective characters, matters of the self. Yet the Triptych will depict their central place in the scientific effort.
Reticence is suggestive of pausing and of holding back. To be reticent is to wait and see, to admit that you understand less than you would like. Intimacy is the notion of closeness, of knowing your object of study in a way that goes beyond measurement. It is the way of being that causes the dividing line between the scientist and nature to fade. Our third virtue, innocence, calls for openness to new ideas, to other peoples and to other cultures. It is the collaborative spirit, where interest in the world has not been distorted by exaggerated self-regard, guardedness and competition. Of course these three elements of the human touch are beyond the reach of any reductive impulse: no law can contain them. They are without pattern or protocol, and will lead our scientific onlookers into new and exciting territories.
In the refreshing world of the Triptych of Lawlessness, the self is central to scientific method. This reverses the normal state of affairs in science, first articulated with legal fierceness by the Elizabethan lawyer and politician Sir Francis Bacon (1561–1626), where your background, your traditions, your immediate feeling for nature, and your chatterbox personality, must each be arrested and banished, before you step close to your scientific instruments. Or, as Paul Feyerabend complained: “A person’s religion […] his metaphysics […] his sense of humour […] must not have the slightest connection with his scientific activity. His imagination is restrained, and even his language ceases to be his own.”[footnoteRef:8]  [8:  Ibid., at p. 19.] 

	Our busy scientists, already captivated by the bright images of the Triptych, scan it methodically from left to right. They come across Darwin first. There on the left panel is the great man, asleep and gently snoring, full-length beneath a tree in his garden. We owe this image to his son Francis, who like all the Darwin children spoke fondly of a father who knew the importance of leisure: ‘I remember him often lying under one of the big lime trees, with his head on the green mound at its foot’.[footnoteRef:9] The image is startling: to our scientists, the glorifying of Darwin’s snooze must be disturbing. Ordinarily it is wakeful routine and solemn industry that scientists favour as the path to esteem. Yet moments of relaxation are important in our heroic stories of science. For enthusiasts of scientific indirectness, of gaps and chinks and mental drift, the significant point about Archimedes is not his naked run through the streets of Syracuse shouting ‘Eureka’. Much more, it was that heavenly relaxing moment in his bath tub, new thoughts alive in his mind. The lesson is clear: step aside completely, even for a moment, and the ideas will come.  [9:  Darwin, Francis (ed.) (1887) Life and letters of Charles Darwin, London: John Murray. Vol. 1, at p. 116.] 

The left panel, with its bold title ‘Reticence’, questions its scientific onlookers: could delay be the herald of eventual glory? Delay is important in most areas of life, but science sees things differently. In science we believe that acting quickly and publishing first is the beginning and the end of success. We can justifiably call this ‘the first rule of science’. Yet Darwin’s lime tree, the evolutionist flat out at its roots, makes us think again. Might not acting slowly, or even not at all, be more effective in the long run? And as if to make this unruly thought inescapable, as we stare at the Triptych, now we see another image of Darwin. Again he represents a subversive idea. He is at work in his study, sitting in his chair, which we notice is on wheels, so that he may roll about the room, from book shelf to specimen table to desk, without the slog of standing up. On the Reticence panel he is reading a book, in fact a copy of his own Insectivorous Plants, and it seems he is holding it up proudly, as if he is teaching us a lesson. In the wider context of the Triptych of Lawlessness, the meaning of all this is clear enough, once we remember the celebrated sentence in his autobiography: “My book on ‘Insectiverous Plants was published in July 1875 – that is sixteen years after my first observations. The delay in this case, as with all my other books, has been a great advantage to me; for a man after a long interval can criticize his own work, almost as well as if it were that of another person.”[footnoteRef:10]  [10:  Darwin, Charles (2002) Autobiographies, London: Penguin, at p. 81.] 

The images of the Triptych have so far been historical. But can its moral lesson of lawlessness reach scientists often enough described as having the future in their bones? To draw in and persuade our scientists, the Triptych links its message also with personal decisiveness and autonomy, and with the fruitful scientific life. And it warns that the lawful following of contemporary scientific norms, with their emphasis on speed, and publishing, and commercial traction, may bring disappointment. The Triptych suggests that when Darwin went to sleep beneath his tree it was a natural part of his life as a scientist. The siesta, Darwin decided, would be part of the scientific day. 
Darwin’s clarity, in choosing different styles of work, will certainly be an inspiration for scientists seeking to invigorate their lives. Darwin’s quietude, we see, was not the absence of will power or ambition. On the contrary, it was all part of his direct and opinionated character. We know he went to some lengths to positively defend his quietude, and there are many letters where he firmly declines invitations and meetings. His interest in peace and quiet extended to landscape design too: on the Triptych’s left panel we see him standing at his study window at the front of his house, contentedly gazing at builders working to lower the road passing by his house. As he told his sister Susan, “The publicity of the place is intolerable”. Not only will he lower the road, he explains, but “I have determined to have a six feet six inch wall […] the whole length”.[footnoteRef:11] As the rubble is removed, and the road and its pedestrians sink from sight, we see Darwin beginning to relax. Like this he can study quietly, in his own world, with no reminder of the hurrying world without. With his money, his clear-sightedness, and his intimacy with his work, he can do his research in the way he wants, at the pace he wants.  [11:  Burkhardt, Frederick and Smith, Sydney (eds.) (1986) The correspondence of Charles Darwin, Vol. 2, at p. 360.] 

By now, to the scientists gazing up at the Triptych’s pulsing moral messages, uncomfortable truths are emerging. Researchers take as inevitable, as a natural part of science, the scrutiny of the all-seeing eye of university metrics. If you are a scientist you literally are transparent, and therefore in danger of disappearing. Darwin’s advice, made visual by the Triptych, is striking: “Find a hiding place and try to disappear from view. Whatever may be your six foot wall, build it”. 
The crowd of scientists, now looking at the central panel, see the image of Paul Feyerabend, with his smiling and crumpled face. For the scientists he is an unfamiliar character: a philosopher of science. Prominent on the panel is an image of his famous book Against Method, and various quotes spool out like ribbons. Generally we know Feyerabend for his unruly attacks on the concept of scientific method which he saw as a snare imprisoning unwary scientists into a life of tedium. The Triptych recasts his lawlessness as something agreeable: the virtue of being open to other people and to unfamiliar ideas - the state of innocence, therefore. Beyond his attacks on rules, Feyerabend deplores any tendency for arrogance and defensiveness in the scientific project. Both lead to single-mindedness, the quality Feyerabend is inclined to question. He admires the scientific world view but only so long as it is a world of many parts. Scientists must listen to others, actively seek out counter-examples, and without prejudice look to compare their ideas with those of others. The middle panel of the Triptych is therefore filled with examples of scientists lifting their eyes from their immediate concern, and looking around, innocently.
The scientists staring up at Feyerabend’s friendly face, high up on the Triptych, warm to him immediately. The way of innocence, the philosopher is saying, will bring new ideas to your research, broaden your professional identity, and aid communication with colleagues and non-specialists. To make innocence possible, he signals, we must clear a few things away, starting with the concept of a unifying scientific method. Feyerabend is uncompromising: scientific advancement depends on not doing what you are told. He wrote, “[…] however ‘fundamental’ or ‘necessary’ [the rule] for science , there are always circumstances when it is not only advisable to ignore the rule, but to adopt its opposite”.[footnoteRef:12]  [12:  Feyerabend, Paul (1975), op.cit., at p. 23.] 

All this is hugely stimulating to the crowd gathered in front. The scientists ask themselves: how can we learn from these surprising notions, and make them relevant to our life scientific? Surrounding Feyerabend therefore is a busy circus of images, together suggesting a renewal of science. The panel describes a world where researchers are better able to connect with, and learn from, the broadest reaches of humanity. If the left and right panels show Darwin vigorously defending his quietude, the central panel shows contemporary scientists finding their style in the company of others. Against those rules devised by Lord Bacon, Feyerabend calls for a way of science where conviviality is as important as any measurement. We see therefore images of an icy Alaska where an Inupiaq hunter and a conservation scientist discuss indigenous knowledge of whale behavior. Together they are planning a census method that allows a new and more accurate estimate of the population of bowhead whales off the northern coast of Alaska. The issue – and the relationship – became important in 1977, when the International Whaling Commission radically underestimated the number of whales migrating past Barrow. The mistake was caused by scientists assuming bowhead whales would not swim in iced-over waters, and they therefore based their census very narrowly on shore-line observation. The low estimate led to a complete ban on subsistence hunting, reversed only when the scientists and the Inupiaq Alaskans, who knew that bowheads will break through ice and take a breath, learned to talk to each other.[footnoteRef:13]  [13:  North Slope (2018) “Bowhead Migration Under the Ice” accessed at http://www.north- slope.org/departments/wildlife-management/studies-and-research-projects/bowhead- whales/traditional-ecological-knowledge-of-bowhead-whales/tek-bowhead-whale-migration on 15/12/2018. ] 

A little below these snowy northern scenes we find an image of a clinical researcher intently listening to patients with spinal injuries. What kind of improvement in their day to day activity do they most seek, she asks? And what are the important and relevant research questions we should be developing?[footnoteRef:14] For Feyerabend, these are signs his garden is at last bearing fruit. Yet he is admonishing us too: we see a jabbing finger. He warns: this participatory science, this science for and with the people, won’t fit any simple model. Listening must not become formulaic. It must not become just another rule for researchers. He has other suggestions too: science co-production will fall apart as soon as the hours begin to be counted. You don’t put time limits on true conversation. [14:  Sheehy, Jeff (2018) “Ask patients what to fund” Nature 2018, 562: 4th October, at p. 31.] 

The tone of the Triptych turns dark, as we see how sharing science can quickly go wrong. Feyerabend is pointing now to frightening images of the ruins of L’Aquila, the Italian town hit on April 6th 2009 by a tremor of magnitude 6.3. 309 people died and 20,000 buildings were destroyed. To the astonishment of the world’s scientific community six leading Italian geologists, who had been advising the town council, were later charged with manslaughter. For the prosecutors, the issue wasn’t that the scientists had failed to predict the tremor. More, it was that at the time of crisis, when minor shocks were being felt all the time in L’Aquila, official advice given out by the civic authorities was unjustifiably reassuring. The scientists had been clear that with current models no clear assessment of the likelihood of a major tremor was possible; but officials at a town hall technical meeting turned this into reassurance. For one of the L’Aquila residents, Vincenzo Vittorini, the experts overall were too restricted in their vision. They didn’t think hard about the fragility of L’Aquila’s buildings and the likely effect of any major tremor. Nor did they take seriously the fact that for generations the residents of L’Aquila have known exactly what to do in the event of an earthquake: get out of doors, head to the piazza, and spend the night there. In short, a cautious scientific assessment of great imponderables was transformed for reasons of communication strategy into something far too simple. The advice placated the population of L’Aquila, adopted a scientific tone, and neglected to reaffirm the primary value and good sense of the local traditions for earthquake survival. Vittorini argued that the technical committee and the civic authorities together put out a message of ‘keep calm and don’t worry’, meaning that many people felt reassured, ignored their cultural traditions, and stayed indoors. (The point is relevant as there had been an alarming, but not destructive tremor at 11pm on April 5th, just a few hours before the disaster hit at 3:30am.) “That’s why I feel betrayed by science,” said Vittorini “Either [the scientists] didn’t know certain things, which is a problem, or they didn’t know how to communicate what they did know, which is also a problem.”[footnoteRef:15]  [15:  Hall, Stephen, S. (2011) “Scientists on trial: At fault?” Nature, 477, 15th September, pp. 264–269, at p. 266.] 

The L’Aquila example is a heightened example of the possible risks of putting the scientific project into dialogue with broader cultural forces. But Feyerabend reminds us of the vital importance of the attempt. Other images show the balance between scientific and public expertise being much more successfully synthesized. Feyerabend was only being prescient when, back in the 1970s, he declared ‘Laymen can and must supervise science’.[footnoteRef:16] For the Triptych, scientific innocence, leading to a broader connectivity with the public, depends on a voluntary softening of its methodological rules. As we look at the Triptych we see Feyerabend proudly holding several issues of the premier science journal Nature, all of them containing examples of science turning towards Feyerabend. Look, he is saying, even the bosses agree with me now.  [16:  Feyerabend, Paul. (1978), op.cit. p. 96.] 

Feyerabend, we can see, is reading out extraordinary declarations from Nature magazine. A special edition, from 2018, is filled with examples of ‘co-production’ in science, and reads like a manifesto for power-sharing: ‘Science shared: when communities and researchers work together’. One headline, introducing a series of case studies, announces that ‘Those who were once the subjects of scientific enquiry are increasingly in the driver’s seat’. In a similar spirit, a feature article is labelled: ‘From fishers to patients, stakeholders take the reins’. Finally an editorial nods complete approval with a leader titled: ‘Power to the people’.[footnoteRef:17] And indeed the contributors constantly note that if you want to listen to others, you need to relinquish power. You need to talk, and to build trust.  [17:  See Co-production of research: a Nature special issue (2018) Nature 562, 4th October, pp. 23–33.] 

All the contributors note the lawlessness of their work. Co-production, writes Carolina Vera, a climate scientist working with Argentinian small holders, “[…] can be circuitous and unpredictable, but ultimately is more worthwhile”.[footnoteRef:18] Others stress why they have to relinquish power, abandoning the idea that there is one scientific method for all disciplines and all locations. Instead we learn from these pages of Nature that there is no standard formula and no protocol when communities are so different and their problems so precise and local. Blanket a community concern with the method of science, and you likely conceal what is important. No wonder, up there on the central panel, Feyerabend is smiling.  [18:  Vera, Carolina (2018) “Farmers transformed how we investigate climate” Nature 562: 4th October, p. 9.] 

Finally, looking at the right hand panel, we see that Darwin is taking the first of his daily walks. He has set off across the garden towards a small wood he planted on his land. It can still be seen today. If you do visit, you will find circling the wood a perimeter path known as the Sandwalk. From here immense views of the grass chalkfields of Kent open up, but of course it is just as possible to gaze into the wood, a tangled affair of deciduous trees, holly and low scrub. And this is how we see Darwin, on the Triptych: he has stepped from the Sandwalk, is immobile, and is listening intently to bird song. Suddenly something remarkable happens. A group of young squirrels, racing across the floor of the wood, are running up Darwin’s leg, while he remains completely still. Again we know this story from the son Francis, who remembered his father’s great stealth and his ability to become solemnly immobile: “It was on one of these occasions that some young squirrels ran up his back and legs, while their mother barked at them in an agony from the tree”.[footnoteRef:19]  [19:  Darwin, Francis (ed.) (1887), op.cit., at p. 115.] 

Intimacy, our third virtue, is a paradox to science. In the legends told about the workings of science, one of the most important traditions is that there is a clear separation between the investigating scientist and the object: this is one of the meanings of ‘objectivity’. In our myths, the findings of science are validated by the professional community, not by the individual alone, and thus belong to the community. In that sense, ‘the closeness’ of a scientist to their work, and the idea of scientific ideas being personal and subjective, are notions that do not fit easily into standard descriptions of scientific method. Although we can admit that intimacy in science goes against the rules, and deserves a place therefore on the Triptych of Lawlessness, every scientist will admit that close and patient investigation is one of the pleasures of their craft. Scientists often report their contentment in quiet work and it is no oxymoron to describe a scientist as having a ‘feel’ for what they do. It is an idea given the fullest possible attention in Michael Polanyi’s classic account Personal Knowledge[footnoteRef:20] and even more vividly in the biography of the cytogeneticist Barbara McClintock, A Feeling for the Organism.[footnoteRef:21] The Triptych alerts the scientists to these themes of scientific intimacy by showing Darwin, a biologist, turning into a tree. The self (Darwin), and the object (the squirrels), have fused thanks to Darwin’s impeccable skills as a watchful and unobtrusive natural historian. For those young squirrels Darwin and his trees are one and the same. No doubt Darwin himself often enough forgot the distinction between himself and nature.  [20:  See Polanyi, Michael (1958) Personal knowledge: Towards a Post-Critical Philosophy, Chicago: Chicago University Press.]  [21:  See Fox Keller, Evelyn (1984) A Feeling for the Organism, San Francisco: W.H. Freeman.] 

According to Francis, before he took his walk, Darwin called first at his greenhouse. He looked at any germinating seeds or experimental plants “which required a casual examination, but he hardly did any serious examination at this time”.[footnoteRef:22] The description is evocative: early in the day, still close to his dreams, Darwin is just looking, no doubt adjusting the pots and the creeping tendrils. He avoids measurement and intellectual labour; the ruler remains in its drawer. Very likely Darwin has fallen into a pleasant reverie. He once wrote “I am getting very much amused by my tendrils, it is just the sort of niggling work which suits me and takes up no time and rests me […]”.[footnoteRef:23] It is no surprise that Darwin, emerging from the greenhouse and setting off for the Sandwalk, is in meditative mood. We can forgive the squirrels their mistake. [22:  Darwin, Francis (ed.) (1887), op.cit., at p. 114.]  [23:  Ibid., vol 3., at p. 312.] 


VI. On hinges
The Triptych, of course, does not lay down the law. It is contradictory and uneven and represents contrasting themes. And when we fold up the Triptych to move it to another corridor, we notice the hinges are squeaky, and draw attention to its disunity. On the one hand Darwin seeks solitude by building a wall; on the other, Paul Feyerabend encourages scientists to keep talking, and so keep their innocence. While in one panel Darwin simply ignores publishing for decades, in another a scientist adds to his author list people who have no scientific qualifications whatsoever, and sends the manuscript to Nature. 
	With so dynamic and unstable a message, the Triptych will reward repeated viewing. The images take time to study and invite long-lasting thought. Naturally, then, the Triptych is built to last. If the hinges are squeaky, they also are robust, and signal that the themes of the Triptych are permanent and should be explored. The hinges allow the Triptych to stand proudly upright, but allow it also to be folded up and safely moved to another corridor or institution, and so continue the campaign. In a new environment it will once again work its magic, slowing the scientists and refreshing their craft. 
The hinges are not simply mechanisms or support structures. They also communicate, for they link together the messages of the three panels and invite comparison. They join the panels not just physically, but also morally. By connecting the panels, the hinges encourage our scientists to link and contrast the diverse stories. These hinges may squeak, but also they are gilded and gleaming, attracting attention to themselves and pulling the scientific gaze from one panel to another. Feyerabend and Darwin; walls and whales; squirrels and lime trees - all are made neighbours by the hinges. The spectator scientists conjure different combinations in their minds. And in the absence of a single message each will make their own interpretation. 

VII. Epilogue
The scientists, having stopped to look at the crowded world of the Triptych, are all now talking. Yet they cannot delay re-entry to their laboratories for too long: alas the clock is ticking. As they set off down their various corridors, thoughts and conversations linger. And these thoughts seem to be of three kinds. First they ponder the issue of character. As a scientist, do you have a style? Does it matter what you are like? According to the Triptych, character is important and might even be central to that burning topic in science, research integrity. Many rules and codes of conduct are being drawn up these days, to regulate our work. The Triptych, suspicious of all rules, asks a better question: what do we mean by a good (rather than a lawful) scientist?
Secondly our scientists contemplate Feyerabend’s distrust of the power of science, now backed up by the editors and feature writers of Nature magazine. Our scientists are persuaded by the Triptych: we too would like to share our science, they say. We too want non-scientists to guide and advise us. First they ask: what are the power-relations in our research group, in our laboratory? Are they equitable and just and liable to lead to good work? Or are they cramped and unpleasant and likely to hurt people? Shall we put our house in order first?
Thirdly, and with the laboratory door now looming into view, the scientists remember the laughing and prolix Feyerabend, and ask: am I communicative in my science? Innovation depends on innocence, Feyerabend seems to say. And that depends on open and trusting communication. The scientists wonder: can we find a way of discussing our science that avoids the vanity, special pleading and institutional self-aggrandisement that scars so much science communication, and of course wrecks all trust? As the laboratory doors close noiselessly behind the scientists, the Triptych of Lawlessness continues to point the way: towards a style of research where reticence, intimacy and innocence take position not as rules, but as three virtues guiding a future science. 
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