
Abstract

This paper aims to explore relationships between Salvador Dalí's practices at the end of the

1920i ånd during the 1930s, and models of scientific experimentation. ln 1928 Dalí took a

growing interest in André Breton's automatism and elaborated his first conception of

õurrealilm which was based on the model of the scientific observation of nature. Dalí's

writings of this period mimicked protocols of botanic or entomological experiments and

refonñulated in an original way Bre'ton's surrealist proiect: they simulated the conditions and

practices of scientific óbservaiions of nature. Paradoxically, this documentaristic and hyper-

oO¡éctive attitude led to a hyper-subjective and surrealistic description of reality: objects were

taken out of their context, if,ey were broken up and no longer recognisable' When Dalí

officially entered Breton's group-and conceived the paranoiac-critical method, he focused his

attention on another scieniific model: Albert Einstein;s notion of space{ime. Dalí appropriated

a concept which defined the inextricable relationship between space{ime and the object and

which b'ecame, in his view, the mental model of the interaction between interiority and

exteriority, invisible and visible, subjectivity and objectivity. Significantly, the Catalan artist

almost rewrote one of Einstein's own papers, by pointing out the active dimension of

Einstein's space-time and by conferring new meanings on his notion of the space-time curve.

I will track down the migrátion of thiã concept from physics to Dalí's surrealist vision by

considering its importancã in writings where the artist uses his method to interpret the most

varied phðnomena, from the my[n ot Narcissus, to English pre-Raphaelitism and the

architecture of Antoni Gaudí.
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Dalí's surrea¡¡st activities and the model of scientific experimentationr
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Might scientific investigations actually be 'giant paranoiac daydreams,' as Salvador

Dalí stated in the lragtc Myth of the Angetus by Mittef?2 At the end of this text published in

1963 but written between 1932 and 1933, Dalí emphasised the experimental value of his

surrealist activities. Moreover, he placed his own investigations on a par with those devoted to

philosophy, history or science. He went still further when he stated, supporting his theory with

a quotation by the scientist Erwin Schrödinger, that the paranoiac mechanism characteristic of

his own method underlay the determination of the experimental choice leading to scientific

investigation. The obsessive paranoiac idea, Dalí claimed, occurred in an abrupt manner and

focused attention on certain objects to the detriment of others:

How, I ask myself, can we not discern the presence of the paranoiac mechanism in

the extraordinarily determinative process of 'experimental' choice which serves as a

prelude to the investigations of the natural sciences? How, I ask again, can such a

mechanism not be active in such cases, when the study of delirious paranoiac

particularities means that we witness an essenfla/ change in the obiective world, a

change which presents itself as sudden and which absorbs, through ,fs

instantaneous associative power, atl of our attention and our affectivity, which in turn

remain inesistibly fixed upon a 'ceftain' number of facts and obiects, to the detriment
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and exclusion of att others? lt seems to me that such phenomena, comprising just

as violent determinations of choice, cannot be in vain, and cannot, to a more or less

marked degree, fail to intervene in what for me is this conditional factor of scientific

experimentation, and which, to use the same terms as E' Schrödinger, consists in

'the momentary disposition of our interest and of its determining influence in the

direction of subsequent work.'ß

ln this text, Dalí appeared to challenge the frontier between the fields of art and

science. This stance deserves our attention, since it testifies to a tendency taking shape in the

early twentieth century: while artists laid claim to objectivity, scientists were increasingly being

led to admit to a certain degree of subjectivity in their research. ln addition to the quotation

from Schrödinger's work used by Dalí, one might also mention the writings of Henri Poincaré

in this respect, a scientist who underscored the vacuity of demonstrative logic when not

accompanied by intuition. For Poincaré, scientific truth appealed first and foremost to intuition,

,this faculty that teaches us to see': 'Logic is the tool of demonstration, intuition the tool of

invention.' Poincaré's most important results do indeed appear to have been achieved not by

dint of rigorous reasoning but by calling upon subconscious thought which alone is capable of

grasping the unsuspected relationships between known facts.a

Albert Einstein in his writings also highlighted the ability of the scientist to call upon

images. When reflecting on the principles of research, he rejected the possibility suggested

by lsaac Newton of elaborating upon empirical knowledge by adopting experience as the

point of departure. This, he claimed, was because fundamental concepts cannot stem from a

mere observation of the facts: they have no prior or independent existence, but are instead

,spontaneous creations of the human mind.'s The Einsteinian method therefore involves three

phases: invention linked to spontaneous intuition, deductive reasoning, and finally the

confrontation with experimental fact.ó

lf these examples point to the importance of subjectivity in scientific method, they find

an inverse counterpart in the field of art. With regard to promoting the value of a rigorous

scientific approach within the world of art and literature, one need only think of surrealism.

From 1g24 onwards André Breton emphasised the necessity of becoming acquainted with the

scientific discoveries linked to biology and physics in order to express 'reality' from a surealist

standpoint 'Does every man of today, eager to conform to the directions of his time, feel he

could describe the latest biological discoveries, for example, or the theory of relativity?'7

It was undoubtedly Dalíwho took this Bretonian exhortation most strongly to heart. As

an avid reader of popular scientific works, he took the liberty of re-appropriating scientific

reasoning that, more than any other form, had an enabling effect on his work in two main

ways. Firsily, it lent credibility to his activities by underscoring their cognitive dimension, as

Dalí exploited the social prestige of scientific reasoning to authenticate his artistic

experiments. Secondly, it challenged the system of rational thought. By pinpointing the

imaginary conjectures underpinning science, Dalí denounced rational construction of a
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scientific type and underscored the arbitrary nature of the border between objectivity and

subjectivity

The appeal of the model of the scientific observation of nature

Between 1g2g and 1g2g, as he established closer ties with Breton's surrealist movement,

Dalí conceived of an 'antiartistic' vision of reality and referred to the model of the scientific

observation of nature. He suggested, in writings of the time, simply recording what one sees'

Paradoxically, it was by the overuse of the investigative methods of a botanist or an

entomologist, and by the hyperbolic promotion of the concern for accuracy, that Dalí

challenged the model of scientific observation and denounced the subjectivity of the viewpoint

inherent to this position. He underscored the necessity of taking account of the psychological

automatism of one's view of reality, an automatism that guarantees an unconventional and

cognitive approach to reality: the real object is no longer recognisable, but becomes enigmatic

and is revealed in a new light. Simulation of the hyper-objective and documentary attitude

thus leads to a hyper-subjective and surreal description of reality.s

We could ask, in relation to Dalí's concerns in this period, in what exactly did and

does the mechanism of 'scientific observation' consist? One definition could be as follows: the

object is first of all removed from its context and placed in a measuring space which is

regarded as neutral. The object is then observed by a mechanical eye, devoid of any

affectivity. one might refer, for instance, to the example of the micro-photography of the

1920s: the photograph of the image seen under a microscope - like the front view of insect

wings against a neutral background, photographs of crystals or the reproduction of a detail of

a section of a shrimp's tail - enables one to discover other aspects of the object' lt is also

worth mentioning, within the context of the scientific films which began to develop in France

from 1925 onwards, mainly through the work of Jean Painlevé, the technique of close-ups

and ultra-cinema shots, where the camera films the blossoming of a flower in speeded-up

motion, or the process of botanical fertilisation in slow motion' of course, in the 1920s there

was nothing new about the idea of combining scientific and artistic viewpoints' on the

scientific side for example, Ernst Haekel stated that observed forms of nature are already

artistic forms.e On the artistic side, Karl Blossfeldt, in Urtormen der Kunst' sought to

demonstrate that the formal models for the arts should be sought out in nature.ro Another

example of the artistic appropriation of science could be found in the photographs of Albert

Renger-Patzsch, which aimed to provide a new vision of ordinary objects, and which were

very similar to scientific photographs [Fig' 1]'
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Figure I Albert Renger-Patzsch, Euphorbia Grandicomis, 1922, photograph @ 2005, Albert Renger-
Patzsch Archiv, Ann und Jürgen \Â/ilde, Ztilpich/Prolitteris, Zurich

Dalí himself, influenced by L'Esprit Nouveau, began conducting his own exploration of

this intertwining of art and science lrom 1927 onwards, within the context of the Catalan

avant-garde. ln 1928, when he turned towards surrealism, he remained faithful to a clinical

type of vision, which led him to redefine Breton's project and to write literary texts of a

documentary nature. ln terms of themes, Dalí, who was well acquainted with books on

botany, entomology, Painlevé's scientific films and the aesthetic approach of Blossfeldt and

Renger-Patzsch, constantly referred to the model of the microscope and photography, and to

the procedures inherent in documentary and scientific films. ln a letter sent to his friend, the

critic Sebastià Gasch, Dalí set out the nature of surrealist film and established a parallel

between the rigour of the surrealist vision and the rigour of the vision of a scientist through his

microscope. He emphasised that the production of an 'absolutely surrealistic film' entailed an

'absolute rigour.' He also asserted that this kind of film would be 'as antiartistic as to film what

the scientist sees in the microscope."t Moreover, the Catalan artist, in a text of 1929 in which

he enumerated various 'antiartistic' trends, mentioned the exemplarity of the documentary

mode in all its forms:

Let us hope that the first irrational attempts, free from any aesthetic sense,

paralleling attempts that are strictly scientific, will present us with a documentary of

the long life of the hairs of an ear, or a documentary of a stone, or that of the life of

an air current in slow motion.

We note the rigorous and powerful means that are today at the disposal of the

documentary: the phonograph, photography, cinema, literature, the microscope,

etc.r2
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This was not the only scientific approach Dali appropriated. ln terms of textual

structures, Dalí also simulated the procedures of scientific experimentation with a view to

promoting an antiartistic vision of the wofld: for example, in the series of 'Documentaires -
Paris 1929,' seven texts of a documentary nature written by the painter for the Catalan review

La pubticitatduring his staying in Paris in 1929 forthe production ol IJn chien andalou't3 ln

'Documentaire - Paris 1g2g - l,'in order to justify his approach, Dalí established a parallel

between automatic writing and documentary texts: both stemmed from the experimental

observation of reality and called upon a passive psychological automatism' But in the one

case, we are looking at a rigorous transcription of inner reality; and in the other' at external

reality, as he made clear:

ln effect, the documentary and the surrealist text coincide from their beginning in

their essentially antiartistic and particularly antiliterary process, since there is no

intervention in this process on the part of the least aesthetic, emotive, sentimental

purposes, these being the essential characteristics of the artistic phenomenon' The

documentary notes, in an antiliterary fashion, things said to be in the objective

world. ln a parallel manner, the surrealist text transcribes with the same rigour and

inasmuchanantiliterarysenseasthedocumentary,theREALandliberated

functioning of thought, what actually goes through our minds, all this by means of

psychic automatism and other passive states (inspiration)'ta

Dalí thus seems to be redefining Breton's 'trouvaille.' ln Dalí's view, automatic writing

becomes an experimental observation of the 'real workings of thought'' lf one examines Dalí's

conception of the documentary mode, one observes a hyperbolic depiction of the mechanism

of scientific observation that ultimately leads to a surreal description of reality'

ln ,Documentaire - paris - 1g2g - lll" for instance, Dalífirst defines a receptacle-area

(the 'tables') where objects are removed from their natural context'r5 He then conducts a

neutral observation (using verbs linked to the idea of 'notation') spread out over time and

relating the changes that occur. The objects are fragmented' juxtaposed and set into motion'

which gives them a ghostly aura. Thus in Dalí's text, for example, the straw on a table is

replaced by different kinds of 'objects':

lverifythechangesundergonebytwoofthetablesobserved'onehadonitthe
drinking straw, there are now five hands, two violets, three breasts: one underneath

red silk, two underneath pink georgette. The elbow of a tuxedo. Eight champagne

glasses, three bottles in ice, the remaining pearl of a necklace, a bit of smoke close

by to the ice.r6 |
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The example of 'Documentaire - Paris - 1929 - V' is even more significant: the 'documentary

takes the form of a riddle. The straightforward notation of elements within a previously defined

area engenders an enigmatic process of disappearances and transformations. First comes

the observation of objects cut off from their context:

<< There are > eighteen buttons, the one closest to me has a hair (perhaps an

eyelash or a tiger's hair) coming out of one of its holes. Three centimetres to the

right of this button there is a cookie crumb. There are still five more biscuit crumbs

situated in the manner indicated in the first illustration. Beyond the crumbs and

continuing to the right there is a dark abyss two hand-spans in width. On the other

side of the abyss < there is > a table hanging on a thin and long wisp of smoke.

There are on this table the number 86, a cup, a teaspoon, four fingertips.tT

From this static phase, one then moves on to a dynamic phase in which objects come to life

and are transformed: everything proceeds as if one were facing the mechanical eye of a

camera filming the movements of objects in close-up and in speeded-up motion. Adopting an

objective vision, in Dalí's account, thus makes it possible to establish an enigmatic reality,

imbued with subjectivity:

When all this is noted, the biscuit crumbs change their place and form a new

grouping (second illustration). The hair stays in the button, but further away, two

biscuit crumbs (the two on the extreme right) take off, flying fast. Suddenly the

following things take place in very rapid succession: seven hands follow one

another, three gloves are introduced onto three hands, two hands leap on top of a

chair, one on top of a table three metres away. The cookie crumbs all disappear but

one, which makes three turns and then stays quietly in the same place (roughly). At

this moment, the hands, gloves, buttons, hair, etc. are substituted by a mirror. The

mirror disappears, substituted by the avenue of the Champs-Elysées that still glows

in the afternoon light. The avenue disappears to be replaced by the window of a

shoe store, lighted up electrically from the inside, etc. All these are objective data

rigorously and scrupulously recorded.rs

The delirious redefinition of Einstein's notion of space'time

ln elaborating the paranoiac-criticalmethod from 1929-1930 onwards, Dalídeveloped another

conception of surrealism and integrated scientific models in an entirely different way. lt was

no longer a question of adopting a hyper-objective vision as a starting point to designate the

subjectivity and the creativity inherent in any visual perception; but instead, on the contrary, of

highlighting the hyper-subjectivity of vision and its inextricable link with objectivity. The

paranoiac-critical method actually combines the speculative plane, which claims to be
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objective ('critical'), and the irrational plane with its subjective nature ('paranoiac')' The

irrational idea automatically projects itself into reality and is displayed there in an entirely

objective manner: it takes the form of reality. The case of Dalí's Paranoiac Face (1932)' a

double image, is significant: it may evoke both an African landscape and a Picasso-type face'

Theobsessiveideaofa.Picasso-typeface,canbeobjectivisedintheconcreteandverifiable

forms seen in the postcard of an African landscape'

ln order to conceptualise this inextricable link between subjectivity and objectivity'

Dalí once again resorted to science: he no longer referred to an investigative method but to a

scientific concept, that of space-time as defined in Einstein's theory of General Relativity' ln

fact, the more Dalí insisted on the objective character and the cognitive significance of

delirium, the more he appealed to this notion: itwas in 1933 and 1934, when Dalí integrated

the notion of space-time into his work, that paranoiac-critical activity became a 'method of

irrational knowledge.'rn But what is meant by 'space-time' and how did Dalí re-appropriate this

notion? ln his theory of General Relativity, Einstein, in order to explain the mechanics of

bodies in accelerated referential systems, based his argument on non-Euclidian geometry:

Euclidian space is a flat space in which the shortest segment is a straight line' while Non-

Euclidian space is a curved space (a sphere, for example) on which the shortest segment is

thearcofacurvecalled,geodesic,'andinwhichtherearenoparallelsegments'onemight

mentiontheexampleofthetrajectoryofarayoflightgoingfromastartotheobserver[Fig.
21.

lf there is no mass between the star and the observer, the trajectory of the ray is a

straight line (see the trajectory A); the curve of space-time tends towards zero' on the other

hand, if there is a mass between the star and the observer, the trajectory is curved because

of the presence of the gravitational field. The trajectory of the ray of light is a geodesic line

(see the trajectories 81 and B2); space-time is curved'2o The structure of space is thus

variable, since gravity is no longer considered as a force, but as an element structuring space

itself. There is interaction between space and mass, as mass determines the curve of space'

and the curve of space defines the trajectory of bodies. one is a long way here from space as

conceived by Newton, a rigid and absolute space in relation to which everything else is

measured.
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Figure 2 : Diagram of the trajectory of the ray of light going from a star to a terrestrial observer

Dall was fascinated by the interaction between space-time and object, since it

enabled him to consider the interaction between irrational thought and the objective world:

delirious ideas and the material world could interfere with each other on the model of an

invisible physical space acting on bodies. The most significant text in this respect is

undoubtedly 'Aerodynamic apparitions of object-beings.'tt This article is not so much aimed at

the concrete construction of a new type of surrealist object, as at establishing a paradigm

enabling one to conceptualise the interaction between subjectivity and objectivity. After having

defined 'object-beings' as 'strange bodies of space,' Dalí, by way of illustration, associates the

'lyricism' of the extraction of blackheads from nasal pores to the 'lyricism' of a new conception

of space. This association is very bizarre, since it places the trivial everyday world and the

scientific world in parallel. ln any case, the association enables him to trace the evolution of

the idea of space: from the unsubstantial space of Euclid, one reaches the space-time of

A
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Einstein. Dalí set out five stages in this process: 1) the ideal and non physical space of Euclid'

which is compared to a 'broth'; 2) the three dimensional space of René Descartes, which is

compared to slightly denser'juice'; 3) the space of Newton in which forces are acting and

which acquires the 'gravity of the apple;' 4) the space of James clerk Maxwell and Michael

Faraday which is characterized by physical states and which appropriates objects by 'saying'

,the apple is mine;' 5) the four dimensional space of Einstein which is compared to a

'voracious meat which squeezes strange bodies.'22

ln Dalí,s view, over the centuries space had become increasingly concrete and active:

it had acquired four dimensions and become a kind of 'meat' capable of crushing the body'

One therefore grasps that the link between extirpating blackheads from nasal pores and the

Einsteinian conception of space-time is the idea of an invisible entity that is manifested in

visibte form by compressing and expetting bodies. what is even more curious is that one finds

the same stages and the same expressions to characterise each stage (without the culinary

metaphors) in an article by Einstein published in spanish in 1929 and in French in 1934,'The

problem of space, ether and the field.'23 ls this a mere coincidence? \Â/hatever the case, by

comparing the two articles, it is easy to underscore the way in which Dalí exploits this

scientific concept. He essentially retains the idea of a space that acts on bodies and not the

reverse. Moreover, this active and physical space does not determine the trajectory of the

objects, as in Einstein's theory, but the very structure of the obiecfs (it expels and shapes

objects). The examples of 'object beings' mentioned by Dalí are thus any bodies with curved

surfaces subjected to the actions of space: soft objects; Òurved figures such as Narcissus

staring at his image, as depicted in Dalí's painting The Metamorphosrs of Narcr'ssus, the

praying mantis-woman in Millet's Angetus; or Modern Style architecture with its undulating

surfaces. The use of the space-time concept thus enables Dalí to characterise his own theory

of paranoiac thought, an active thought that acts on the outside world by shaping it'

lndeed, there is evidence that the imaginary Dalinian world of space-time is linked to

his reading of Einstein's article. Dalí explicitly cited it in a little-known lecture given in

Barcelona in 1935 and published by Fanés in 1999,'The surrealist and phenomenal mystery

of the night-stand,' in which Dalí set out to apply his method lo The Weaning of Furniture-

Nutrition2a,the image of a night-stand removed from the back of a wet nurse'" After claiming'

in his lecture, that the very real hole in the back of the wet nurse was a delirious space that

produced objects (the night-stand) and eroded conventional space, he retraced, by constantly

proceeding through the same stages, the evolution of the idea of space' And this time he

referred to his source, Einstein's 'The problem of space, ether and the field,' by quoting a

sentence from the article underscoring the objective character of space:

Einstein writes: 'Two solid objects may touch one another or be distant from one

another.' ln the latter case, a third body can be inserted between them without

altering them in any way, in the former not - there spatial relations are obviously

real in the same sense as the bodies themselves. lf two bodies are of equal value
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for the filling of one such interval, they will also prove of equal value for filling of their

intervals.

The development of the concept of space, considered from the point of view of

sense experience, seems to conform to the following schema, solid bodies, spatial

relation of solid bodies, interual, space. Looked at this way, space appears as

something real in the same sense as solid bodies' 26

It is worth noting that Dalí is not interested in the method of experimentation as laid out by

Einstein within this same article, but in a concept that this model of investigation enabled him

to build. lt is easy to understand why. The Einsteinian method first of all establishes a purely

theoretical scenario (initial intuition and logical deductions), a scenario that is only later

validated by experience. On the other hand, for Dalí, the delirious idea enables us to reach

the truth of things not by a purely theoretical view that is subsequently confirmed by

experience, but by sudde nty being embodied in the obiectivity of the forms of the world.lhere

is a consubstantiatity between the visible and the invisible and it is precisely this

consubstantiality that the notion of space-time enables one to envisage and which confers

universal validity on the Dalínian method: concrete irrationality lies at the very foundations of

any cognitive act and any research, including of the scientific kind'

Dalí's interest in the imaginative world linked to space-time had numerous

applications to his own work: the curve of space-time is materialised in desiring or desired

curved bodies, hence an interest in surfaces which can be described by a non-Euclidian

geometry, and in morphology. ln conclusion, I would like briefly to outline some instances of

this. lt is not surprising, for example, that Dalí took an interest in the women painted by the

Pre-Raphaelites because of the geodesics of their Adam's apples and because of the

catenary arches of their clothes, which were adapted to the geodesics of their bodies, as he

explained:

The Pre-Raphaelite morphology is summed up in the lukewarm and weak gravity of

the 'depressive catenaries' of the underwear adapting themselves to the most

terrifying of strained and strict costumes, with the geodesic curves of sculptural

bodies, of turgescent, disturbing and imperialist flesh.27

lndeed, in order to confirm his thesis, he illustrated his article about the Pre-Raphaelites with

paintings by Dante Gabriel Rossetti, William Holman Hunt, and John Melhuish Strudwick [Fig.

31. Without quoting his source, Dalí also copied into this article the definition of the geodesic

and the catenary arch provided by Edouard Monod-Herzen."t This latter form naturally

aroused his interest, since it is determined by the action of space.2e Moreover, in relation to

this form, Dalí also sang the praises of houses designed by Antoni Gaudí, with their

aerodynamic and imaginative curves, enabling irrational ideas to materialise.30 Their

undulating walls thus became in Dalí's reading the waves of the sea, a woman's flowing hair,
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or smoke. Dalí must indeed have been aware of how Gaudí proceeded to design his houses:

he built models with ropes and weights, taking account of the force of gravity and adopting the

catenary arch as the basic shaPe.3r

Figure 3 : John Melhiush Strudwick, The gentle

surréalisme spectral de l'éternel féminin
music of a byQone day, 1890 in Dalí's article 'Le
pré-raphaélite.' Minotaure. I (1 936)' 48.

ln terms of Dalí's interest in morphologies derived from science, one should also

mention the painting The Metamorphosis of Narclssus." All of the figures in this painting

adopt a curved position, and in the poem with the same name ' lhe curue of the back

constitutes the leitmotiv of the text and is likened to the curve of desfte which causes

Narcissus to follow the 'slope,' to be swallowed up by the image and transformed into a

flower.33 The figure that embodies the curve engendered by the logic of desire is indeed Dalí

himself in this painting. He is depicted at its centre, recognisable because ol his barretina' the

red Catalan cap. He also appears at the centre of the poem:

Le Catalan au dos sérieux,
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et bien planté

dans une côte-pente,

une Pentecôte de chair dans le cerveau.

[The Catalan with his grave back

wellplanted

in a sun-tide,

a Whitsuntide of flesh inside his brain.l3a

Fina¡y, it worth noting that, in the Geodesic portrait of Gala3s, Gala's head is shaped like a

geodesic dome, as is clearly visible in the preparatory sketch for this work: perhaps this is

hardly surprising in that Gala is the 'other me'so greatly desired by Dalí.

Dalí, by associating surrealist activities and science, places himself in an ambiguous

territory midway between the serious and the playful. He is out of step both with the scientific

world (since his experiences are not very scientific due to the overestimation of what is

anecdotal and subjective), and with the artistic world (since the imaginative Dalinian world is

destined to be misunderstood by those unaware of the scientific issues involved). Dalí's work

is thus at all times met with a partial or complete lack of understanding. ln any case, it invites

us to reflect on the multiple models for a representation of the world. Reality is a matter of

'construction': it cannot be faithfully represented by science and considered as a point of

reference on the basis of which literature and the arts execute imaginative variations. By

denouncing an a prioriknowledge of the world, Dalí draws our attention to the fact that there

is no ontological difference between the scientific and artistic spheres, and nor is one superior

to the other in terms of their approach to reality. He thereby draws us into an imaginary world

of relative possibilities and truths.
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