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Elspeth Crawford, June 1996

Scientists: Psychotics or Seekers of Truth ?

Can Wilfred Bion's ideas on thought1 and Michael Faraday's story of scientific

discovery2 help distinguish fruitful thinking and revelation in science from

sterility and fallacy ?

Summary

In this paper, I use insights from psychoanalysis, in particular Bion's ideas on 'truth' and

thought, to examine the possible process by means of which Michael Faraday made

some of his discoveries of electromagnetic phenomena.  Faraday's 'prejudice' and Bion's

'lie' are considered in relation to the difficulties encountered in establishing 'facts'.  The

conceptual difficulty involved in thinking about thinking is explored as a problem in

scientific thought, given that thinkers are emotional beings, and their thought, however

objective its aim, will have an emotional component.

There is an immediately following difficulty, that of how to write with precise meaning,

particularly using the word 'truth'.  I am using a concept, truth , to refer to both facts and

ideas and I acknowledge that a common sense of reality is pre-supposed.  Thus a

truthful fact is something which exists or an event which has happened.  [The paper or

screen from which these words are being read exists; the writer and other people

performed actions which put the marks on the paper.]  Details, linked events, causal

connections etc. may or may not be known as facts.  A truthful idea represents part of

reality, free from subjective distortion, in the mind.  [E.g. a 'motive' - the writer wants the

                                                

1W.R. Bion, [1897-1979], (1962a, 1962b, 1963, 1965, 1970)

2Michael Faraday (1791-1867).  Faraday is known for many significant experimental discoveries in the
areas of chemistry, electricity and magnetism, but also possesses an unrivalled reputation as a lecturer,
a theoretician and an individual of high personal integrity.   Many biographies exist, the most recent
being Cantor [1991] and Cantor, Gooding and James [1991], a brief readable introduction to his life and
work.  Archive material, past and current publication of Faraday's own writing are an embarrassment of
both quantity and riches.  My references are a small part of that available for study.
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words to be read.]  The question is: can such an idea, which might describe inner

realities of emotional experience, will, choice etc. and/or external realities of correlation

or cause between events, etc., be known to be truthful, i.e. judged to be free of distortion,

even when it is an accurate representation ?

Following a description of Bion's concept of 'truth', two kinds of thinking in science,

'thinking truly' and 'benevolent prejudice' are differentiated.  An instance of discovery in

Faraday's work is described.  An idea, the notion of 'electrotonic state' which he first had

in connection with that discovery, is traced in his writing over the next twenty-three

years, and links are made between that writing and the kinds of thought processes

discernible which display evidence for either 'thinking truly' or 'benevolent prejudice'.  

The emotional qualities in Faraday's thought and his use of his personal experience in

recollection show how escape from prejudice took place, and how Faraday himself

reached conviction that his idea described reality.   Some of Faraday's attempt to

describe his experience of 'true thinking', which he called 'mental education' or 'exercise

of judgment' show that he knew the crucial factor in it was an attendance to emotionality.

This instance in the history of science is also considered with regard to a central concern

of philosophy of science, namely, to what extent a theoretical explanation of the

phenomenon discovered can be considered to be 'true' or 'real', rather than offer a form

by which reality can be represented for purposes of thought.  The application of Bion's

thought is generalised to suggest an approach to a related problem, that of differentiating

fruitful theory from those which later prove sterile.  I conclude that Michael Faraday's

written record of discovery in the making offers evidence from outside psychoanalysis

of the validity and applicability of Bion's ideas to science.

1.  Processes of Thinking; Prejudice, Lie and Truth

Bion and Faraday were both inspiring thinkers.  Faraday in the nineteenth century made

the discoveries which laid the foundations for modern electromagnetic field theory; Bion

in this century moved forward from the thought of Freud and Melanie Klein to open up
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new developments in  psychoanalytic thinking with regard to the nature of thought itself.

Central to the thinking of both Bion and Faraday was the concept of truth  and their

struggle was the difficulty of finding truth, though one worked with the inner world of

personal objects, the other with the external world of scientific facts.  Both also reflected

closely on the reasons for the difficulty.   

In considering Bion's ideas, some comments which he made concerning science were

influential in my thinking concerning the development of science and the nature of

prejudice.  For example, he said [1962b, p.66],

The difficulties of the patient suffering from a disorder of thought are
similar to those that beset scientists, and others concerned with the
establishment of facts, in that they arise through failure to ascertain facts
and so involve the investigation of the nature of failure.

He went on to say that this failure was impossible to psychoanalyse [ibid.]

......without understanding the problem of the philosopher of science
and conversely that his problem is incompletely stated without the aid of
psychoanalytic experience of disorders of thought.

It is this mutual relevence between philosophy of science and psychoanalytic experience

as illuminated by Bion which attracted my attention.  

In this paper, I use insights from psychoanalysis, in particular Bion's ideas on 'truth' and

thought, to examine the possible process by means of which Michael Faraday made

some of his discoveries of electromagnetic phenomena.  This is not a psychoanalytic

study of Faraday's inner world as revealed by biography (even if that were a possible

task), but an enquiry using the ideas in Bion's theories of thinking to delineate the

emotional qualities in Faraday's consciously recorded thought.    

Some thinking processes involve prejudice and block scientific development and some

may enable escape from prejudice and allow development to proceed.  The historical

evidence that discovery has occurred and been located within an explanatory system

indicates a change or development in the processes of thought and a capacity to escape

from prejudice.  In applying psychoanalytic thought to Faraday's work, the study is an
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attempt to more completely address the problems experienced by philosophers and

historians of science in relation to discovery, that is, heuristics.

1.1  Faraday's Prejudice

Faraday tried all his life to identify and defeat that kind of unthinking, apparently

scientific assumption which he called prejudice.   He often referred to the difficulties of

establishing facts and described the failure to do so as a consequence of prejudice.  For

example, he said [1833]

........men are so often bowed down and carried forward from fallacy
to fallacy, their eyes not being opened to see what that fallacy is............

He also perceptively realized that the problem of failure was not a matter of intelligence

or hard work, because he followed the above with this comment:

........the more acute a man is, the more he is bound by the chains of
error;  for he only uses his ingenuity to falsify the truth which lies before
him...........

Faraday's most formal attempt to discuss the nature of prejudice and the means by

which he believed it could be overcome or at least mitigated was made towards the end

of his long career at the forefront of scientific discovery in his lecture Observations on

Mental Education  [1855].  I refer to this further in section 2, Faraday's Thinking.

1.2  Bion's Lie

Bion identified a thinking process which produced what he called a lie.  I will try to

build a realization of the meaning of this concept by commenting on an example taken

from a scientific context 3.  Consider the following statement about the effect of pre-

conceived ideas on genuine understanding, made by John Tyndall [1868, p.63].  (It is

recorded that Faraday overheard and agreed with the remark)

                                                

3I am solely responsible for the attempt to interpret and explain Bion's idea in this way.  I hope that I
have not introduced a distortion of his thinking and am grateful to Bion's widow, Francesca Bion, who
some years ago encouraged me in my attempt to explore Faraday's thinking via the thought of Bion.
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In our conceptions and reasonings regarding the forces of nature, we
perpetually make use of symbols which, when they possess a high
representative value, we dignify with the name of theories.  Thus,
prompted by certain analogies, we ascribe electrical phenomena to the
action of a particular fluid, sometimes flowing, sometimes at rest.  Such
conceptions have their advantages and their disadvantages;  they afford
peaceful lodging to the intellect for a time, but they also circumscribe it,
and by and by, when the mind has grown too large for its lodging, it
often finds difficulty in breaking down the walls of what has become its
prison instead of its home.

This quotation describes a well-known picture of science;  the construction of theories,

development of models, testing, etc., which is often supposed to be the nature of

scientific method.  It is undoubtedly a realistic description of much of the activity we call

science.  Elsewhere I have called this process "benevolent prejudice" [1985b, p. 222].

Scientific method would possibly say that a "thought" such as Tyndall describes implies

a mental activity characterized by reasoning, theorizing, model-making, speculating and

so on.  But, is 'characterized' an accurately used word when most, if not all, of the

description refers only to conscious activity?  Bion asks us to look at the totality of

mental activity, and the psychoanalytic insight that unconscious phantasy pervades our

mental activity.  He suggests that, unconsciously, most thoughts will be produced by the

thinker to cope with the emotional circumstances in which he/she finds him/herself.

This is Bion's lie: a thought which requires a thinker for its construction because of the

thinker's need, and thus exists because of the thinker.  The lie cannot exist without the

thinker who has thought it.  In relation to narcissistic states of mind, he said [1970,

p.103]

The lie depends on the thinker and gains significance through him.

Bion would have called Tyndall's picture a "lie", regardless of whether the particular

theory concerned was at its "peaceful lodging to the intellect" stage, or at its "prison"

stage, because both are concerned with the intentions, unconscious phantasies or needs

of the thinker.
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Another way of putting this is that the lie is a thought constructed by the thinker for

some purpose relevant to his internal needs, whether that need is a peaceful lodging for

the intellect in the face of unknowns, or the significance craved by the narcissist, or a

need of some other kind.  This thinking is not necessarily in opposition to the

establishment of facts, because internal need is not necessarily in opposition to reality.

Neither is it necessarily a self-deception, unless the intention or need of the thinker is to

deceive the self.   However, it is a thinking process in which the notion of truth is

irrelevant at the time the process is in operation.

I agree with Bion's view of the "lie" process.  He said [1962b, p.14],

............the weakness [of scientific method] may be closer to the
weakness of psychotic thinking than superficial scrutiny would admit.

To illustrate this, and at the same time indicate that I am not suggesting that all

theorising is 'lying', I find a way of describing the 'weakness' as it might apply to

scientific method.  Charles Rycroft (1968) says that psychiatrically speaking a

psychotic patient lacks insight into the fact that he is ill, and that psychoanalytical

definitions  of psychosis "usually include a reference to failure in reality-testing".  In

other words, for at least 'an area' of living, the weakness in the thought of the psychotic

is not about 'illness/health' or 'fantasy/real', but is quite simply that dichotomies such as

these do not exist to be thought about.  Elements which are actually separable (part of

me, something else) have become fused.  Without distinction or relationship, no

impulses of anxiety, conflict, guilt or curiosity can spur another part of self to observe or

engender a thought.  What is actually separable has become fused, and, what is

experienced is neither fantasy nor real, but, this, my felt experience, is me.

It is part of the enormous difficulty recognised in working with psychotic individuals,

that at levels of conscious awareness and verbal communication the words which label

'me', 'not-me', and the words which label separable fantasies and realities, can be a large

part of the conversation, even used fluently by the individual, but, over and over again,

the experience is that apparent relationship collapses into no contact, or that ingeniously
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linked labels suddenly create another circle in the web of unreality, justifying exactly

that the only form of experiencing possible is that which is already being experienced.

The weakness of psychotic thought is that unconscious will is directed to deny the

existence of 'other' experience.

I suggest that this weakness exists in scientific method when the scientist, through

investment of self, time, energy, whatever, possibly while becoming knowledgeably

scientific, identifies an essential part of self with a thought which is actually a premiss, a

theory or an idea, and can no longer think, even occasionally, about that thought.  'At

home, or in prison', such a scientist is secure or caged in respect of considering other

thoughts and relationships, but no thought is possible about the wall, or outside the wall

of home or prison.  I have called this kind of thinking, within an unseen wall, 'benevolent

prejudice', because it allows localised learning and can also register observations which

are anomalous; they do not fit a theory, but they can be recorded.

This suggestion is not translatable into a paradigmatic view of scientific development,

e.g. normal and revolutionary science (Kuhn, 1962) as that view is not concerned with

the self of the scientist.  One 'normal' scientist is working within a theory, even if not at

the time attending to any questions about the theory itself; not lying, as the work is not a

narcissistic reflection of internal emotional need.  Another 'normal' scientist is lying,

however astute the work done, as the knowledge being established essentially stands for

the establishment of some part of self, the external relationships found are those

required to confirm an inner world.  Similarly 'revolutionary' scientists may have either

psychotic or non-psychotic parts of self acting in their scientific work.   

Bion's comment has led me to concentrate on consideration of 'psychotic' parts of self

as a weakness in scientific thought, because the purpose of science to explore reality

then fails.  Other kinds of unconscious patterns may also restrict, misdirect, or distort

scientific thought, as concepts and questions are directed from various kinds of inner

need rather than 'putting questions to nature' and 'putting nature to the question' [Bacon:

nature should be tortured as well as obeyed].
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1.3  The Problem

I was asked [by Harmke Kamminga and Steven French, struggling to edit a version of

this paper written for philosophers, Crawford, 1993 ]

....if the lie (which does require a thinking person) is produced
because of the distorting influence of the thinkers emotional needs, how
can a thinker ever be, or know to be, in a state where such distorting
influences are absent (since any thought process in a thinking being will
be embedded in some emotions)?

It appeared to them that whether or not the product of thought was a 'true' fact in science

could then only be decided by hindsight, the context of justification, not the context of

heuristics.  Heuristic thought process would be reduced to 'trial and error' and the only

thing which could be done would be to apply testing by hindsight as frequently as

possible.  However, this would not answer Faraday's perceptive understanding of the

nature of prejudice:  that it gets worse, because ingenuity can be used in falsification, nor

does it even begin to address the historical evidence that some scientists, Faraday

particularly,  seem to be involved in a process of 'trial and truth'.  

My personal experience of undergoing psychoanalysis became very relevant here, as in

that situation, evidenced for me by personal responses in physical being and mood, the

interpretative process also seemed to be frequently accessing 'trial and truth' rather than

'trial and error', however different the material of the thoughts.  Could the process by

which the analyst achieves this in an analytic session, be considered a mode of thought

engaged in by an emotional being, which is nevertheless thinking 'truly'?  Further, could

some 'true thinking' similarly attained be discerned in the thought processes of scientists

attempting to ascertain facts ?  (They are not all, or not all of the time, close to

psychotic!)  Is 'trial and truth' a process which could be consciously promoted ?

The state of 'trial and truth' can be explored in science: a) by noting more carefully the

nature of the lie process, b) by accepting as possible Bion's idea of 'truth' and c) by

considering this idea in relation to discovery (Faraday's account in particular) and seeing

this as the achievement of an emotional being (which is how Faraday himself saw it).
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1.4  The Nature of the Lie Process

If it is accepted that all thinkers are emotional beings, it does not necessarily follow that

objective unbiassed thought cannot exist.  A thinker interested in objectivity is usually

aware of the sorts of problems inherent in supposedly objective concepts.  John

Tyndall's comment, previously used to illustrate Bion's notion of lie, is a good example

of such awareness.  That same comment can further illustrate the nature of the lie

process.

First, the comment itself may not be a lie; it seems to be a truthful complaint, a reflective

view of perceived emotional states; it is the description of scientific method contained in

it which is the lie.  Tyndall describes the use of 'conceptions' and 'reasonings', etc. and

how they 'afford peaceful lodging to the intellect' or 'become a prison'.  However, when

he and many others are engaged in that scientific method, actually reasoning, there is

little or no acknowledgement whatever of their attention to emotional quality, even when,

as in this case, at least some of it appears to be quite within the range of consciousness.

However often scientists or philosophers acknowledge that thinking may be biassed by

subjectivity of some sort, they often  continue to engage in reasoning as if  the

conceptions and symbols they use in the process were indeed objective.  

As Bion said, their problem is incompletely stated.  It is as though knowing how

difficult it is to reach a certainty that something is objective, knowing how much

objectivity and its clarity is desired, that they say to themselves "I need peace, I'll treat

this as if it is certain and clear and I'll eventually find out when I see how it fits with the

other things I'm also treating as if they were certain and clear too".  The lie is located in

the as if  :  in order to find a peaceful lodging in the face of unknowns, the thinker turns

away from 'unknown', and for the present, treats it as 'known'.

1.5  Bion's idea of truth

The words 'truth' and 'lie' are frequently used as opposites.  Neither Faraday's

'prejudice', nor Bion's 'lie', is the opposite of 'truth' as though both the true  and the not
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true  were propositions of equal status in a logical system.  Truth  is in a different

category of thought, independent of any particular system; it appears the same from

every frame of reference, if every frame could be encompassed in thought4 , and exists

regardless of systems of lies, prejudices or local consistencies which might exist within

a particular frame.

Bion distinguished 'truth' from 'knowledge' as follows:  He said that an 'ultimate reality'

could be conjectured, but that it was formless, unknown and unknowable [1970, p.26].

It is also infinite and evolving.  His belief or faith in the conjecture of ultimate reality is

not religious, although he is aware that many religions would use a name or 'godhead'

for such ineffable conjecture.  He says that it is scientific [ibid. p.30]

That it exists is an essential postulate of science but it cannot be
scientifically discovered.

That is, some of the phenomena from which the existence of 'ultimate reality' is

conjectured are the observable behaviours of scientists, and the observed achievements

of the scientific enterprise5.  Bion illustrated his views with reference to the phenomena

of psychoanalytic events, with only incidental comments on science, such as that quoted.

The following is therefore my version of how his work applies to science and scientific

knowledge.

I think he was saying that knowledge (not truth) of the world was gained from

phenomena by virtue of the senses, and that mental events, such as the construction of

scientific concepts, could be regarded as either having irrelevant defects which

obstructed an 'intersection' with the experience of ultimate reality, or, having pointers

which initiated such an intersection.  In the latter case, the evolution of awareness could

                                                

4This seems to me consistent with Karl Popper's recognition that 'science can never claim to have
attained truth'.  Popper said "we are seekers for truth but not its possessors" and declares that his work
is completely misunderstood when interpreted to mean "truth is illusion" [1972, p.47].  

5Applications produce realities which did not previously exist, from 'designer genes' to polymers to
audio-visual images etc.  These are new realities and thus dynamic evolution in relation to earlier
potential states of reality is demonstrated, but only in part, the whole remains unknowable.
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lead to discovery and the reinforcement of the conjecture, or faith, that ultimate reality

exists.  

Thus, in a thinking being, the 'truth' or that part of truth which is a 'true thought' is a

representation of existent reality;  knowledge of it may be imprecise or partial or

experienced as changing and can be recognized as not whole, but it is a representation

which is good enough in that it does not distort or falsely suggest certainty.  It creates

further possibilities of intersection with the evolving whole which is ultimate reality.  

Therefore Bion said that the 'truth' or a 'true thought' could exist whether or not it was

thought of by any person at all.  It is a possible intersection with the formless ultimate

reality  and thus exists regardless of any systems of lies or prejudice or emotional states

which might be part of someone's thinking.  It exists whether or not any person is aware

of the intersection.

The task of the scientist is to attempt to initiate intersection, to be aware of it, and to

interpret  the conjunction between personal experience and the unknowable reality, thus

creating some form of knowledge.  The scientific task is misconceived if it is an attempt

to construct  knowledge.  In this sense, 'the task' is indeed 'art'; its difference from the

kind of activity usually called 'Art' seems to me to lie in the kind of intersection sought.

1.6 Truth in relation to discovery

The problem faced by the thinker is that of getting in touch with truth and the further

problem of a scientist is that of knowing whether or not this has been done.

To express the problem in another way, the question Is this true?  is a question asked

when the thought is already framed (and a philosopher may say that it is not an

answerable question, and pose a different one about validity or consistency).  Bion

might have said "Has intersection been initiated?"  However, it is too late.  If intersection

has not taken place, it cannot now be engendered by looking at the lie.  If intersection

has taken place, there will be an awareness, however inarticulate.  (The explorations of



12

children seem to me to frequently provide visible examples of such awareness linked

with an inadequacy in articulation; similarly we respond to art, music, or poetry.)  It is

this awareness of truth which excites and stimulates the discoverer or searcher.  A

scientist's problem is therefore not that of knowing whether this  is true, as this  is not

yet there to be looked at;   his/her worry is:  Am I thinking truly?   (Am I becoming

aware?)  The question is not whether or not one has thought truly in the past, but

whether or not one is doing so at this very moment.

Bion expressed his understanding of how this kind of thinking, 'truth', was

distinguished from the 'lie' only (so far as I know) in terms of the mode of enquiry of a

psychoanalyst [1970, p.33].  The two kinds of thinking are emotionally distinguished

by emotional need for certainty or clarity, and emotional capacity to tolerate deep

uncertainty and ignorance.  

In transposing Bion's distinction between kinds of thinking to the context of scientific

thought, there is no change in (a) recognition that all kinds of thought have both

emotional and cognitive elements and (b) the classes of thinking differ because the

mode of selection of objects for thought differs.

2.  Different Kinds of Thinking in Scientific Investigation.

Fortunately for science, the study of Faraday's work, particularly his Diary, shows two

distinct classes of thinking process.  The first is the 'scientific method' already described

[section 1.2 above],  which could be called a 'lie' because of its unconscious intention.  I

prefer my own term, 'benevolent prejudice', having experienced its power to explain, sort

out confusions, and generally construct mental representations which enable memory or

cognition of numerous complex events.  However, this kind of thinking cannot discover

something which is unknown because it does not operate on ideas which have no prior

mental representation.  The second kind of thought can discover the unknown,

recognize its newness and give it a representation in the mind.
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Henri Poincare [1913] described the process of creation of a mathematical formulation

as follows:

If a new result is to have any value, it must unite elements long since
known, but until then scattered and seemingly foreign to each other, and
suddenly introduce order where the appearance of disorder reigned.
Then it enables us to see at a glance each of these elements in the place it
occupies in the whole.  Not only is the new fact valuable on its own
account, but it alone gives a value to the old facts it unites.  Our mind is
as frail as our senses are; it would lose itself in the complexity of the
world if that complexity were not harmonious; like the shortsighted, it
would only see the details, and would be obliged to forget each of these
details before examining the next, because it would be incapable of
taking in the whole.  The only facts worthy of our attention are those
which introduce order unto this complexity and so make it accessible to
us.

This can help us to understand the reasons why prejudice can be benevolent, but I have

to disagree with the last sentence.  Facts which Poincare would consider unworthy may

provide the clue to a different mode of selection, visible to a scientist within scientific

thought.  'To lose our mind in the complexity of the world' is a frightening idea,

especially if our emotional strength is frail, and we only have reasoning or cognitive

strength.  There is a different mode of selection of phenomena, which involves

knowingly facing loss of apparent knowledge.  This second kind of thinking is not an

opposing process, but one of a different category, where we deliberately acknowledge

and face our need, seeking clarity only in terms of distinction between that which is

certain and that which is not.  Mental representation of something previously unknown

begins with an unfulfilled indefinite state in which the complexity of phenomena is part

of awareness but not part of knowledge.

 Faraday tried to inform us of this latter process [1855, p.491]:

This education has for its first and last step humility ...founded...on
the increase of that internal knowledge which alone can make us aware
of our internal wants.  ....And though such self-schooling must continue
to the end of life to supply an experience of deficiency rather than of
attainment, still there is abundant stimulus to excite any man to
perseverance.  What he has lost are things imaginary, not real; what he
gains are riches before unknown to him, yet invaluable......

Of course this is what many scientists and philosophers do, and it is the reason science

succeeds.  However, the process is not made explicit:  this kind of thinking may or may
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not happen in any individual, or may happen only occasionally and without

understanding of the emotional reflectiveness which allows it.  Most importantly, it

tends to happen only because of good fortune in education or training and can disappear

as arbitrarily as it has appeared when social or institutional conditions are conducive to

the 'lie'.

2.1 Thinking Truly, The Use of Counter-transference

The understanding of the meaning of 'truth' and 'lie' and of the processes in thinking by

which the first is brought into the domain of knowledge, and by which the second is

produced from emotional need, have implications concerning the nature of thoughts. It

seems to me that both kinds of thinking can take place.  The conscious result of either

process is the experience  of an idea (or feeling or mood) in the mind.  Therefore when

we have an idea, the real scientific task is to know from which category of

thinking it has come, although it would appear that conscious thinking, especially that

of scientific training, very rarely attempts discrimination in this respect.  The

psychoanalytic mode of reflection, does however use counter-transference in a

conscious application of the distinction.

Before returning to Faraday's work, which I believe is an example of how 'true thinking'

can be consciously attempted in the practice of science, I consider it in the

psychoanalytic use of 'counter-transference'.

The core premise of a psychoanalyst (and of therapists, counsellors, consultants etc.

working in a psychodynamic mode) is that the unconscious exists and affects conscious

awareness, in feeling, thought and action.  The analyst accepts that in meeting 'other',

he/she will affect and be affected by the other, at many levels of being, both conscious

and unconscious.  'Counter-transference' is the analyst's inner response to meeting, the

emotions and mental processes set in motion by the analyst's own history and the object

relationships of his/her internal world.  This is inclusive of:

a) narcissistic needs of self, an experiencing which takes no account of 'other', and,



15

b) reactions which, still unconscious, accept 'other', a taking in the perception of not-self,

an experiencing which acknowledges communication between self and other.

In awareness of counter-transference affect, (a) and (b) are unlikely to appear separately.

Indeed, that they do not is the source of the analyst's doubt, and question, about his/her

own capacity to 'think truly'.  One solution is to consider that verbal responses (e.g.

interpretations) are experiments, albeit theoretically informed, i.e. trial and error.  Their

truth is evaluated from hindsight, as one sees what happens to the patient.  The general

public, and patients, are, I believe rightly, alarmed by this possibility.  I do not think that

it is what happens in analysis.  As I have said earlier, the experience of being a patient is

one of being engaged in what is mainly 'trial and truth', not 'trial and error'.

I find it more helpful to think about counter-transference, both (a) and (b), as a holistic

response in the analyst, where either of (a) or (b) is the 'figure' and the other the 'ground'

in the inner states which produce the here-and-now aware experience.  [I have not

encountered this description elsewhere, so I am responsible for it and for the following.]

Consciously, as the analyst cultivates a consistent stance of 'attentive reserve', counter-

transference is monitored by silent recognition of whatever emotion, mood and thought

is in awareness, and, by a questioning introspection.  What feeling ?  Why that ...?

Why now ? Why so faint, so intense...? ...  This self questioning process is in effect a

reiteration of the existence of a non-narcissistic part of self, one which operates as a

participant observer, able to distinguish and relate to what is observed.  The

communicative aspect of the analyst's counter-transference, (b), is strengthened, and

brought to the foreground, however much its configuration may still be coloured by the

background of narcissistic need.

Without monitoring counter-transference, without the consistent attempt to maintain an

attentive reserve, the narcissistic aspect of counter-transference, (a), may dominate as

'figure'.  The characteristic quality of narcissism, to split off and deny the existence of

'other', will erode or destroy the links with 'ground' and the responses to communication
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from the other become fainter, even lost, not available for recognition.  If narcissistic

need is indeed figuring as the dominant process, however temporarily, for that time the

communication with other is restricted to the primitive deeply unconscious mechanisms

of projective and introjective identifications.  In taking precedence, these mechanisms

create fusion with what might have been separable and denial of what might have been

related to; the processes of resisting information from reality and the 'lie' are

engendered.

Precisely because the monitoring takes place, monitoring counter-transference (even in

the older sense of holding back all counter-transference response, in abstinence and not

for informational use), allows a part of self which says "me and..." instead of saying

"only me", to be the foreground figure in the unconscious state of mind.  However

much 'other' is not yet known, or perception of it distorted, at the very least the

unconscious 'figure' is now an element of self which does not stand alone, cut off from

linking, modification and growth.  The primitive identifications still occur, but like those

within the good enough mother caring for her infant, they are subject to inner

communication, and, being modified, can be put to use as a source of empathy.

Through personal analysis and training, an analyst is encouraged to consciously ask a

question similar to that I have called 'the real scientific task' [p.9, above]:  "From which

category of feeling, mine or the patient's communication to me, has this inner response

of mine come?"  I am suggesting that it is not the answer to the question which

creates access to 'thinking truly', but the factual existent event of asking it.  This

conscious act makes a change, however minute, in unconscious configuration.

Assiduous and repetitive re-asking, the monitoring implicit in the analytic stance,

develops and strengthens the mental configuration which is open to relationship with

both inner and outer realities.

I return to the work of Faraday, to consider further 'thinking truly' in the scientific

context, and then compare this suggestion with his description of 'mental education'

(Faraday, 1854).
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2.2 Thinking Truly, 'Negative Capability' and 'Revelation' In Faraday's Thought

The two kinds of thinking process, 'lie' and 'truth' have been distinguished either in

emotional terms: an emotional need for certainty and a capacity to tolerate uncertainty,

or, in terms requiring theory of unconscious states of mind.  It might seem that within

science, where the discourse is of conscious awareness and attention is focussed on fact,

logic and reasoning, that discrimination between types of thought originating in

emotional processes is simply not possible.

However, I hope to show that Faraday thought in both ways, without explicit

understanding of their difference, but that in his lecture on Mental Education  struggled

to describe his experience that there was a difference and thereby define what I have

called the real scientific task, the kind of thinking from which the thought in mind has

come, in what he called 'exercise of judgment'.

Bion described what would happen in the experience of a person thinking truly.  As I

have said, his idea was that the true thought, an 'evolution of ultimate reality', could exist

independently of the thinker.  Hence this thought would be experienced as received  by

the thinker, not constructed.  Again quoting Bion [1970, p.103],

Nobody need think the true thought:  it awaits the advent of the
thinker...... his significance depends on whether or not he will entertain
the thought, but the thought remains unaltered.

When, or if, such a truth is received by someone, it may or may not be possible to

articulate it.  'Entertainment' will depend on whether or not the state of mind of the

thinker can create space  allowing its truth to evolve in some kind of communicable

form.6  The feelings could vary from exalted awareness, the sense of intuition, the

tantalizing solution just out of reach, to the abrasive stress of contradiction, but no

feeling experienced is by itself a reliable guide to the truth of the thought - that needs

analysis of the genesis of the thought within or without the self and the ensuing work

                                                

6For example, the same truth might be expressed in art or poetry or scientific concept; few of us are able
to articulate in separate forms, although we can respond to each sometimes.
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which places it in the context of knowledge.  The latter, the work of classification,

comparison, checking validity of the thought in independent contexts, is as essential as

the former, which only opens the door to intersection with truth; actually making that

intersection requires actions which articulate the thought in as many frames of reference

as can be found.  

Bion encapsulated the complexity of his understanding of the state of mind in which a

person would think truly by reference to a quotation from John Keats [1817].

I had not a dispute but a disquisition with Dilke on various subjects;
several things dovetailed in my mind, and it at once struck me what
quality went to form a Man of Achievement..... I mean Negative
Capability, that is when a man is capable of being in uncertainties,
mysteries, doubts, without any irritable reaching after fact and reason.

Faraday stated the same idea in reference to conscious exercise of judgment.  He said

[1855, pp.483,484],

Occasionally and frequently the exercise of the judgment ought to
end in absolute reservation.  It may be very distasteful, and great fatigue,
to suspend a conclusion........

.............[but] we should suspend our conclusions.  Our knowledge of
the fact itself, and the many varieties of it, is not the less abundant or
sure; and when the truth shall hereafter emerge from the mist, we ought
to have no opposing prejudice, but be prepared to receive it.

Revelation  was a concept of great importance to Faraday, the notion of receiving truth

being part of his Sandemanian faith [see Cantor, 1991].  The ultimate reality which to

him was God would be known only in future life, but in the present, some of God's

truth, the truth of nature, could be revealed to the enquirer by means of the 'spirit'.

'Negative capability' might well have expressed for him the manner in which one had to

work while waiting for revelation.  Revelation brings truth from outside the self.
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3. Faraday's Thinking

In Faraday's writing, one of his ideas, that of the electrotonic state 7, illustrates very

clearly that both kinds of thought can co-exist, or appear to develop one after the other.

The history of this idea also illustrates that the crucial problem in thinking is how to

judge when one should be using reasoning and when it is the totality and complexity of

the phenomena which needs attention alongside 'reservation of judgment'.

I shall describe some of the story of the electrotonic state, which I think was a revelation

(or 'intersection with truth').  Faraday used and even misused the idea in the process of

constructing theories over a period from 1831 to 1853 when he finally seemed satisfied

that he understood it in relation to other concepts.  In other words, it was a thought,

which existed, and which was entertained, but which needed a very long time before it

could be articulated with conceptual understanding in relation to other knowledge.

Many of his earlier conceptions had to change in order that this could happen.

                                                

7 By this term Faraday meant a state or condition which would exist in matter, caused by electrical
action.  Maxwell [1873, Article 540] stated that  "The scientific value of Faraday's conception of an
electrotonic state consists in directing the mind to lay hold of a certain quantity, on the changes of
which the actual phenomena depend."  The modern equivalent of the 'certain quantity' is the electric
field potential.  Faraday used his term in a more concrete sense.
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I am aware that readers may be unfamiliar with the physics, but its description is as

'clinically' necessary to my argument as a case presentation would be to some other

discussion of psychoanalytic concepts.  I present enough detail for scientific

understanding for readers familiar with basic electromagnetic ideas, but have not

engaged with explanation or 'teaching' for the non-scientific reader.  The importance of

the presentation is that the thread of the discussion concerning types of thought and

their incidence within Faraday's work can be followed through time, with 'electrotonic

state' considered as an example of an object in thought.  Actual understanding of it as a

concept or the related physics is not essential.

3.1 The Electrotonic state

On 29th August, 1831, Faraday discovered the phenomenon of electromagnetic

induction [Diary, paras I-2 - I-8].  His discovery of this effect, the basis of present-day

electrical generation, and forerunner to discovery in electro-communications was made

as follows:

Two wires were wound, one on each side of a large iron ring.  Electrical energy from a

chemical battery was supplied to one of the wires, the primary wire, and electric current

flowed in the other wire, the secondary wire.  That is, the secondary wire, with no

electrical connection to the primary,  had had current induced in it.  This is the new

phenomenon discovered.  

We know that at this time, the great unifying laws of conservation of energy had not

been articulated; scientists (called natural philosophers) searched for evidence of

'Nature's Equilibrium'; one speculation, among many, was that it might be found in the

connecting causes of magnetism, electricity, heat, gravity.  Scientific papers, including

Faraday's, devote most space to the 'facts', the details and results of laboratory work,

possibly followed by more than one possible explanation (electric fluid, two fluids,

vibrations of aether, matter in voltaic contact, to name the most frequently referred to).

In other words, explanatory theories were not sufficiently developed to create hypothesis
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or prediction.  None directly relevant is recorded in Faraday's prior writing, though his

preoccupation immediately before the induction work was with mechanical vibrations,

and historians have speculated that ideas of 'wave', and 'transient impulse' would have

been in his thought.  

We also know that six years previously, in 1824, Arago, in France, had found that

rotating a copper plate would cause a magnetic needle hanging nearby to follow the

movement of the plate - moving the best conductor affected iron, the best magnet, at a

distance.  No-one could think of any explanation, but Faraday was excited by the result,

and in 1825 had set up a primary magnetic circuit, and a secondary electric one, as he

did in 1831.  In 1825, he connected the magnet first  and the electric wire second...

nothing happened, so he recorded failure.  No records exist in the six intervening years

of any further exploration of this kind.  In 1831, on the first recorded attempt, he

connected the circuits in the reverse order - the magnetic circuit, being second,was

changing in strength as it became established.   This is the reason it succeeded.  We

cannot actually know if it was planned, but it would appear to have been chance: the kind

of chance instantly recognised by a thoughtful experimenter.  I believe this because his

subsequent experiments, 135 in two months, test the notion that a changing 'magnetic

influence' was the key to producing electric current.  Three out of five of these

experiments 'failed'; that is, after recognising what chance had shown, Faraday could

hypothesise and plan.  Before, he could not.  On 29 August 1831 he was directly

confronted by an external reality.  

As Faraday realized, the only link between the wires was a magnetic  link, through the

iron of the ring.  As the magnetic state changed, something in the other wire had to

change also.  Faraday immediately suggested a cause:  he said that 'influence' from the

primary coil created a peculiar or 'tonic' state in the wire of the secondary coil, and that

this 'electrotonic state' made current flow.  Over forty years later, James Clerk Maxwell

[1873, article 540] said that Faraday's 'electrotonic state' was a recognition of 'potential
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difference', our present term for the condition in electro-magnetic fields which gives rise

to various phenomena such as current.  However he also said that,

......without a much greater degree of development than Faraday gave
it, this conception does not easily lend itself to the explanation of
phenomena.

This sums up an important point.  The electrotonic state as Faraday first expressed it

does not actually give an explanation of electromagnetic induction.  In 1831, Faraday

was faced with this problem:  he had observed a new phenomenon, he had had what I

think could be considered a revelation regarding its cause, as Maxwell later confirmed,

but he could not, in spite of valiant attempts at articulation, actually show that the idea of

the state did explain the phenomenon, nor could he find any evidence that the supposed

state existed.  All he actually knew was that an effect existed, conditions knowable, cause

unknown.

What in fact happened at this time [Diary 1832] was that Faraday went on to find and

state the laws of electromagnetic induction, that is, the various conditions under which

the effect and its strength, duration etc., could be observed, without further reference to

an explanation.  He found that he could describe what happened in terms of an easily

observed and well-known phenomenon, the directions of magnetic curves, or lines of

force, as shown by iron filings.  He gave up trying to say why it happened and wrote

regretfully that the electrotonic state was not needed [ERE, (242)],

Thus the reasons which induce me to suppose a particular state in the
wire have disappeared; and though it still seems to me unlikely that a
wire at rest in the neighbourhood of another carrying a powerful electric
current is entirely indifferent to it, yet I am not aware of any distinct facts
which authorize the conclusion that it is in a peculiar state.

In spite of saying that it was no longer needed, he was again making use of the

electrotonic state idea in the following year, 1832, to attempt electrochemical

explanations [Faraday, ERE (76), and Crawford (1985 a), Chapter 2].  However, again,

his final formulation of the laws and behaviour of electrochemical phenomena made the

electrotonic state idea redundant.  The behaviour was better explained by simple
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measurements of masses of substance and duration of current flow [ibid., also Diary,

volume 2, especially (684-701)].

Two years later, in 1834, Faraday again referred to the electrotonic state when exploring

the phenomenon of self-induction [ERE, Series 9 and Diary (2092 ff.)].  Then, in the

following year, 1835, when William Whewell 8 wrote to him expressing support for the

electrotonic state concept, Faraday replied saying,  

I have given up this electrotonic state for the time as an experimental
result because I could find no fact to prove it but I cling to it in fancy or
hypothesis from general impressions produced by the whole series of
results............

.............I feel that my safety consists in facts; and even these I am but
too anxious to pervert through the influence of pre-conceived
notions..........

3.2 Constructed Thought (Benevolent Prejudice, or Need for Safety Produces a Lie)

At this time, the articulation of the idea of the electrotonic state idea was difficult, if not

impossible, in terms of other concepts with which Faraday was accustomed to think.

These other concepts, of matter, space, power,  were his mental home.  They were not

queried; the worry, prejudice?, or pre-conceived notion?, was associated with the

electrotonic state.

Nevertheless, the idea persisted.  By 1838, many advances in his knowledge and

explanation of electrical phenomena had been made, but the underlying cause was still a

mystery.  Because electromagnetic effects occurred in the space around a wire carrying

current, they were known as the 'lateral' or 'transverse' actions of electricity.  Faraday

determined to explain their nature.  His Experimental Researches describe in detail how

he set about this task [ERE, Series 12, 13, 14].  This is a classic example of 'scientific

method' or 'benevolent prejudice' as described in Section 1.2, above.  

                                                
8William Whewell (1794-1866,DSB). Professor of Mineralogy at Cambridge, 1828-1832.  See letters

between Faraday and Whewell in Williams, et.al. [1971] pp.293-297.
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Faraday outlined two hypotheses:  one, that action occurred by means of action-at-a-

distance, the other that the electrotonic state, still unsupported by independent evidence

of its existence, was a pre-condition of electromagnetic action.  These hypotheses gave

different predictions for a particular type of experiment in which material was interposed

in the space between a primary and a secondary coil, so that the coils were 'screened'

from each other.  Faraday expected the current induced to vary depending on whether

the screening material was a conductor or an insulator, and that the kind of variation

found would then decide between the two hypotheses.

Unfortunately for him, at least in the short-term, all his results were negative.  No

screening effects were found and thus his prior reasoning had to be reconsidered.

Following this re-examination, which led nowhere, he said [ERE (1735)]

I cannot conclude these general remarks upon the relation of the
electric and magnetic forces without expressing my surprise at the
results obtained with the copper plate...........Almost the only way of
reconciling this effect with generally received notions  is, as it appears to
me, to admit that magnetic action is communicated by the action of the
intervening particles............[my italics]

This is an admission of complete failure to resolve the issue.  Faraday's published

papers and his Diary at this period display evidence of classic reasoning, always leading

nowhere, or coming back full circle to the same 'generally received notions', proposed

hypotheses and missing or contradictory evidence.  This is Tyndall's prison; to use

Faraday's own words, previously quoted, the more acute he was, the more tightly was

he bound by the chains of error.  The difficulties of reasoning evident in Faraday's

writing at this time demonstrate that he was in the grip of the lie, that construction type

thought processes were in control and that he felt the chains of prejudice most acutely,

although, prejudice being blind, he could not see or identify them9.

                                                

9There is also evidence for this from Faraday's personal world.  I do not think it is coincidence that the
most severe onset of Faraday's recurrent illness occurred at this time, and lasted until 1845, when, as I
describe, he had demolished the prison walls.  Concerning Faraday's illness, Cantor, Gooding and
James [1991] say "Faraday's massive research output in the 1820s and especially the 1830s contrasts
strikingly with the early 1840s when, for a time, research almost ceased.  Moreover, he lectured less
frequently at the Royal Institution.  The reason for these changes was illness.  Although he had earlier
complained of various problems, he now suffered from extreme exhaustion, dizziness, headaches and,
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3.3 Faraday Thinking with Negative Capability

The situation began to change in 1839 and 1840.  Unknown to Faraday, while he had

been performing his screening experiments, in America, Joseph Henry10 had been

performing very similar experiments.  Because Henry's previous work had been

concerned with magnitudes of voltage and current, he had constructed very powerful

coils, and these were what he used in his screening experiments.  His results, for various

materials, were all positive, a direct contradiction to Faraday's findings explained by the

greater power of his equipment.  However, Henry found himself unable to explain all

positive results any better than Faraday could explain all negative ones.  

As outlined above Faraday's expectation was that conductors would screen effects, but

that insulators would not.  Henry's results are in actuality the correct set as there is a

screening effect for all materials, but, it depends on magnetic permeability, a property

then unknown.  It is ironic that the effect is minute for the materials copper, sulphur and

shellac which Faraday had carefully chosen because they have very different values in

respect of electrical conductivity, a property we now know to be irrelevant to the

screening effects.

However we now understand it, in 1839, screening effects had been found.  Henry had

even found effects when the materials were not placed between the coils.  He discovered

that anywhere nearby would do.  He could think of no reasons for this, (an early but

inadvertent radio transmission!) made certain that it was so, and faithfully published his

discoveries and his bewilderment, saying [1939, p.319]

............this part of the investigation was, for a time given up almost in
despair...........

                                                                                                                                          
worst of all, loss of memory..........He had recovered significantly by 1844 but thereafter often
complained of memory problems.  It has proved impossible to identify a single cause of this (and
other) illnesses."  I do not think that research had ceased, only that his thinking had changed its form.

10 Joseph Henry (1797-1878),Professor of Natural Philosophy in the College of Princeton, New Jersey,
U.S.A.
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Faraday read Henry's paper in 1839, accepted his results, but was aware that they did

not suit his reasoning any better than his own results had done [Diary (5234)].

In 1840, he began another series of explorations into the topic.  The only record of this

work is the account given in his Diary [August 1840, (6086-6187)].  Bion has said that

to reach a new formulation one must inhibit 'memory and desire' [1970, p.41].  In these

pages, Faraday sets aside his desire for order and his memory of 'generally accepted

notions', to think with negative capability.  The result was a new formulation:  a

conviction, without the need for evidence, that the supposed electrotonic state was indeed

the mechanism of all electric and magnetic action, allied to a realization that supposedly

certain concepts about matter and space had to be re-examined.  The true thought had

finally been accommodated.  The cost was very high; Faraday first had to doubt and

then change his deeply-rooted conceptions of matter, space and electrical properties.

Having done so, he had to learn how to articulate these changes.  The meaning of the

electrotonic state could not be expressed until the re-organization of other concepts was

completed.

It is difficult to offer 'case' material to support this assertion that Faraday was thinking

truthfully, not because it does not exist (see Crawford 1985a, 1985b and the historical

record from hindsight, e.g. Cantor, Gooding, James, 1991), but because understanding

the material needs some knowledge of present-day physics and the development of

physics in the 19th and 20th centuries, which is laden with thought traceable in direct

line to Faraday's insightfulness and original precursory conceptualisations.  I offer

instead a list of observations from 1839 - 1844, which are unexplained by any reasoned

historical reconstruction of 'interplay of theory and experiment' .

1. Papers published in the Philosophical Transactions of the Royal Society in 1838, are

considered obscure by some historians, not consistent by others11;  Tyndall called them

"dark sayings" and said that Faraday's mind "habitually dwells in the boundless

                                                

11  See e.g. Cantor (1991), Williams (1965), Tyndall (1868).  
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contiguity of shade" (Tyndall, 1884, p.85)  There are references to e.g. 'higher powers'

and 'disposition of force', which we, with our more precise definitions cannot identify.

But, this journal is not one which happily published obscurity, even from Faraday (later

papers on gravitational force were rejected).  Faraday's ideas were considered difficult,

but acceptable as statements which outlined the questions and unknowns of the time.

Faraday himself said "All I am anxious about at present is, that a more particular

meaning should not be attached to the expressions used than I contemplate".     

2. In 1839, Robert Hare12 made a series of reasoned objections to Faraday's work on

'electric charge'.  Faraday's (unsatisfactory) replies were not directed to Hare's grounds

of objection, but introduced arguments that notions of 'charge', 'force' and 'space' were

ambiguous, badly defined, and needed re-examination.

3. In 1839, Faraday, once a bookbinder's apprentice, created a unique bound set of his

his own papers on electricity which had been published with blank pages inserted

between each printed page13.  The handwritten notes opposite these paragraphs trace his

hunt for connections and demonstrate his openness to 'not-known'.

4. Being open to 'not-known' was shared and supported by his contemporaries.  The

work of 1840, referred to above and recorded only in the Diary, was not private.  J.F.

Daniell was present during the performance of experiments, and, in order to perform

them, powerful magnets were needed.  Faraday and Daniell had borrowed practically

every coil and magnet in London.

                                                

12 R. Hare, M.D. Professor of Chemistry, University of Pennysylvania; letters January 1839 and 1841
and replies 1839 and 1843, which were published in the Philosophical Magazine and in Faraday's
Experimental Researches.

13 This is held in the Royal Institution archives.  It may have been intended primarily as an editorial aid
to the subsequent published "Experimental Researches in Electricity" as many of the handwritten
comments on the interleaved pages appear as footnotes in that collection.
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So, Faraday was open to new ideas.  This does not establish that he was thinking in a

different way, his mind functioning from negative capability,with a different mode of

selection in thought.

5. From 1839 -1845, and for several extended periods afterwards, it is known that

Faraday was frequently ill, mentally ill.  He complained that he could not work because

of loss of memory, and terror that when lecturing he would forget what he had to say.

Overwork and stress was diagnosed and rest prescribed.  Speculative attempts to better

this diagnosis from hindsight have ranged from 'mercury poisoning due to prolonged

early exposures', to 'grief following his mother's death in 1838', to 'schizophrenic

episodes'.  Cantor (1991) has agreed with me in considering that the 'jury should stay

out' and instead look at what the extant records of his work shows.

6. The Diary entries of 1840 are quite different in character from the reasoned

arguments of 1838.  There is little developed reasoning or ordered description except

for some experimental ideas and a convoluted theory of 'partial current'.  It is very

difficult to follow, some is chaotic.  Ideas appear, are jotted down, are briefly developed,

are abandoned.  A new track appears, seemingly without connection, an old one re-

appears.  Reminders about phenomena are interspersed with thought experiments,

references to other work, experimental proposals, and apparently random comments.  It

also includes an elementary mistake in description of the effects.   The lack of pattern,

irritating because 'one cannot follow his thought' makes one realize that in these pages

Faraday is not writing down what  he thought, but is instead exhibiting how  he was

thinking.  A major change in his conceptual framework was taking place14.  The mistake

shows he was forgetting some details which he already knew; it is surrounded by a

                                                

14It is tempting to speculate that this happened because of Henry's generous admisson of inadequacy.  (It
is equally tempting to speculate on the fate of a present-day investigator attempting to publish
confessions of failure.)  Faraday was no longer alone with bewilderment and despair.  One of the
insights of psychoanalytic process is that change does not occur via description or explanation of
phantasy, but via shared experience of its feeling.
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myriad of observations and possibilities.  As a whole, it looks like a complexity in which

he was lost.

7. Then, he declares "we learn by the facts that magnetic attraction and repulsion is the

consequence...the full and consistent effects of the supposed electrotonic states...these

take place just as well through metals as through air or shell lac" (Faraday's Diary, paras

6118-6120).  This is a reversal in what is considered to be 'fact'.  Previous work

assumes magnetic attraction and repulsion to be 'the fact' on which he can rely, as it can

be seen, and the electrotonic state to be a speculation.  Now it is the electrotonic states

which take place, in all materials.  He stops discussing the 'states' and begins to look at

other things, previously seen as 'facts', as a series of experiments finally convince him

"all my visions of new kinds of current are gone".

8. Historians have said Faraday did little work while he was ill (see e.g. Williams, 1965,

p.372, "Faraday's mind was not up to original work").  He did little he could publish,

but a great amount which has this 'jackdaw' quality, picking up and putting down more

'facts'.  Those which received crucial attention were 'matter' and 'space'.  Matter: lots of

experiments, almost like those done in primary schools today, on ice, steam, friction,

changes in state.  Space: Faraday saw, bit by bit, the gross inconsistencies which were

happily assumed regarding the view that 'space was void'.  At first, he attempted no

explanation, nor other hypothesis, just registered what he knew, i.e. what happened, what

was assumed, and what, in comparing different areas of science, demonstrated the

inconsistencies.  For example, in 1843, a manuscript note asks "why space not a

conductor judging by insulators and why it is a conductor judging by metals - don't

know much of matter or space ?"   

In all this archive material, it is not the actual statements, nor the eventual realisations and

resumption of new work and discovery which indicates 'negative capability' as a mode of

thought.  It is not visible from one or two pages of Diary extract, which, like a dream

reported in psychoanalysis, might make a kind of sense, or might seem to convey only

bizarre images.  Quite simply, if it is addressed as a series of elements, applying
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reasoning to assess its form and pattern, as Williams did, one does not see any pattern

emerge, nor any 'original work'.  If one listens, using personal response to the tone of

the whole, like understanding the dream as it unfolds the state of the person reporting it,

the work shows a man 'capable of being in uncertainties, mysteries, doubts, without any

irritable reaching after fact and reason'.  Then one can make sense, but not a logical

pattern.

I have traced more of the story elsewhere [1985a, especially Ch.5, and 1985b], but it

should be noted here that his first presentation of these developments took place in

1844, when he gave a Friday Evening Discourse at the Royal Institution entitled A

Speculation Touching Electric Conduction and the Nature of Matter.   This paper has

been considered the major precursor of his articulation of field theory, in which he made

further important contributions for the remainder of his career.  

3.4 Physical Reality and Personal Experience

At the beginning of this section, I said that the real scientific task was to know from

which category of thinking an idea had come.  The suggestion is that this would be a

genuinely successful heuristic process, even though the truth of resulting theory could

not be certainly stated and even though the knowledge acquired would remain partial,

dependent on the current state of other conceptions.  By taking up the story of the

electrotonic state much later, and attending to Faraday's own comments concerning it, I

think that, however difficult it may be, there is a recognizable possibility that scientists

and others can distinguish ideas founded in truth from those whose sources are

prejudice, that is, relevant to personal need.  After considering Faraday's comments, this

possibility is explored in comparison with the ideas on 'counter-transference' considered

earlier (section 2.1, above).
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In 1852, Faraday wrote a paper, On the Physical Character of the Lines of Magnetic

Force 15.  This paper distinguishes the idea by which a theory represents a physical

phenomenon and the assertion that the idea stated by the theory or representation is in

itself the real physical phenomenon.  Much of later nineteenth century discussion of the

new concept of the field  addressed this question of physical reality versus the alternative

view that field theory was a mental or mathematical representation of something else.  Is

a field line real, or an enabling description?16

Although very conscious of both sides of the argument, Faraday declared that the lines

of force were physically real on the grounds of his own experience in their discovery.

He had to account for his personal awareness in the discovery process, and could not

limit his argument to apparently objective considerations attending only to explanatory

power. He said [ERE (3303)]

Neither of these views [mathematical or representational] could have
led the mind to the phenomena of diamagnetism, and I think not to the
magnetic rotations of light; and I suppose that if the question of the
possibility of diamagnetic phenomena could have been asked
beforehand, a mathematician, guided by either hypothesis, must have
denied that possibility............

In 1845, Faraday had discovered new effects: an interaction between light and

magnetism and  the phenomenon of diamagnetism in all materials.  He had then

developed magnetic field theory [ERE vol.2, papers from 1845-1850].  An explanation

of these phenomena can indeed be given without asserting the reality of magnetic field

lines.  However, like Faraday, I cannot see how the initial discoveries could have been

                                                

15 Faraday, ERE, vol.3 (3243-3299).  See also Series 23-29, and other shorter papers in volume 3,
which were written during 1852-1854.

16It seems to me that this kind of question, about the status of a concept, is of the same kind as that
philosophers turn onto aspects of psychoanalytic process itself, for example, can an interpretation be
scientific (real) ? or is it an enabling/disabling description?  If the latter, then enablement of the actual
person, the analysand, is returned to areas such as the integrity or artistry of the analyst or the
suggestibility of the analysand.  Psychoanalysts cannot then claim a scientific, i.e. predictive,
knowledge of what they are doing, and are open to charges of circularity, e.g. the analysable can be
analysed; the suggestible will accept suggestions.  This situation arises when emotional phenomena are
not considered an acceptable class of observable events and the discussion is based within a system as if
the system was sufficiently complete for objective thought without them.
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made if Faraday had not 'known', however inarticulate the knowing, that magnetic lines

of force were real in the same sense as a light ray is real.  I do not see that the idea for

the experiments could have come into mind, let alone have been performed, if Faraday

had not thought that he was directing a real magnetic line through his piece of glass.  He

could not have placed the glass in position to be traversed.17  

When in 1852 and again in 1854, Faraday directly addressed the question of physical

existence, and the distinction which had to be made between theory and physical reality,

his chief line of argument was his subjective recollection of the making of discovery,

and he brought into thought that which had, as he describes it, been at the time

unthought, simply acted upon.  He says that magnetic lines are physically real because

he acted as if they were and discovered a new effect in consequence.

The heuristic question is, where had this inarticulated conception of reality come from,

which was available to Faraday in 1845?  There is evidence that at earlier times, for

example in 1831 [ERE (232,238)], he had treated the magnetic lines as an expedient

representation which enabled the expression of the magnetic laws.  At that time he had

hoped that the electrotonic state idea was the statement of the deeper, more fundamental

reality.  Then, in 1840, as I described above, he had engaged in thought of a particular

type, leading him to conviction of the existence of the electrotonic state, a reality which

could be expressed by electric and magnetic lines of force.  In 1853, he was saying that

the magnetic lines had a real physical existence analogous to the physical existence of a

light ray, and, further, that these lines were one and the same thing as the old idea of the

electrotonic state.  He said [ERE (3269)]

                                                

17I think there is an analogy here between the 'unthought known' of emotional experience described by
Christopher Bollas [1987, p.3] and this 'unconceptualised known' which was a determining source of
Faraday's physical activity in experimental work.  In both, the person at least in part, 'lives' the
knowledge, rather than lives with knowledge.  Such a notion, quite conscious in science, can be an
'intersection with the ultimate reality', open for entertainment but not yet identified as a revelation
because it has no formulation in conceptual thought.  It exists in performance which can later be
recollected just as Bollas' 'unthought known' exists in emotional being so that if the individual
eventually thinks it, the response is 'I know that'.
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............again and again the idea of the electrotonic state has been
forced on my mind, such a state would coincide and become identified
with that which would then constitute the physical lines of magnetic
force............

The word 'forced' is meaningful.  It implies that Faraday experienced the idea of the

electrotonic state arising outside his own mental framework, that he felt it as a pressure

from the perception of external phenomena.  I believe it was entertained internally along

with changes in other concepts via the chaotic but accommodating thought processes of

1840.   As the electrotonic state became real, so too did the lines by which it had been

represented.  Then, after his work on its meaning in relation to other ideas, new

discovery was possible.  The opportunity to make sense of physical intersection with

reality was taken.

4. Conclusions

4.1 Conclusion (a):  Faraday's Self-questioning Produced 'Thinking Truly'

Faraday had both faith and experience of the idea of revelation.  He had also endured

over a long period the kind of thinking processes which had enabled him to entertain the

revelatory thought.

He thus felt able to declare that the process of discovery justified his assertion that the

lines were physically real, in spite of his continued concern and fear of prejudice. He did

not distinguish clearly any difference in categories of thinking.  However, he did try

very hard and very consciously to distinguish between internal and external sources of

ideas.  This is one reason why I am confident that his use of the word 'forced' reported

above was no accident.

In his lecture on Mental Education, [1855, p.465] he said

I believe that a very large proportion of the errors we make in
judgement is a simple and direct result of our perfectly unconscious
state.

Then, having given examples of his own and others' errors, he said
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Among those points of self-education which take up the form of
mental discipline, there is one which is of great importance, and
moreover, difficult to deal with, because it involves an internal conflict
and equally touches our vanity and our ease.  It consists in the tendency
to deceive ourselves regarding all that we wish for, and the necessity of
resistance to these desires..........

Faraday continues with references to feelings of deficiency, humility and need.  These

words, like 'vanity', 'ease' and 'internal conflict' are all words describing emotional

experience.  Having accepted that he was advocating self-examination, not just careful

examination of the validity or hypothetical status of scientific concepts, many brief

phrases from his writing or lectures can be read as 'be aware of self, and the state of

mind one is in'.  For example,  he began a series of lectures in 1844 by saying that

speculations offer "dangerous temptations", but went on to say "there is a time to

speculate as well as to refrain, all depends on the temper of the mind".  Again, in 1845,

he wrote to his friend, the Swiss chemist, Schoenbein, "You can hardly imagine how I

am struggling to exert my poetical ideas  just now for the discovery of analogies and

remote figures respecting the earth, sun, and all sorts of things - for I think that is the

true way (corrected by judgement) to work out a discovery."  Can he have intended:

judgement on himself ?

In 1854, Faraday was indeed saying that to be objective one must know oneself and that

this was a matter of emotions, not of reason.  Bion would have agreed.  To think truly

requires an emotional state in which thoughts are not produced to satisfy internal need,

but are instead an accommodation in feeling to the thought which has been perceived, an

emotional state open to dialogue with what is unknown.  I believe it can be seen that

Faraday's work is an instance, fortunately documented by him, of true thinking in

scientific discovery and that this is not a matter of 'natural' genius or 'scientific method'

or good fortune, but of sustained emotional courage in questioning himself.  (That

Faraday possessed this may have been a different sort of good fortune, the constellation

of inheritance and immediate family of early life which determined his inner world,

strengthened by duty to his Sandemanian faith.)
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My first conclusion is that Faraday put himself to the question, exploring 'the temper of

his mind' at the same time as he listened to the questions posed by Nature, and, by

experiment, put questions back, throughout his life.   Hence when the time came that

previously assumed concepts would no longer serve, he was able to function with

'negative capability' for a very extended period.  He 'found' field theory, a thought which

still appears to truly represent reality.  He thought truly.  

4.2 Conclusion (b): Scientists Can Consciously Access 'Thinking Truly'

Philosophers of science claim to be concerned with Science, that is, with the activities of

scientists, but their concern is incompletely stated, as Bion said, when they do not attend

to the kinds of emotionality engendering that activity.  They distinguish theories which

are successful in predictive power and fruitfulness (and earlier fruitful theories are in

part commensurable with later ones18), from theories which for a time achieve popular

acclaim but later are seen to have been sterile, and they also note the persistence of

pseudo-scientific thought systems in human activity (say witchcraft or scientology)

which continue to attract adherents.  

These distinctions are made from hindsight, following a logical analysis of enormous

but always inadequate detail.  Also, at the time of theory creation or construction, all

three thought systems, fruitful, sterile, and pseudo-scientific, are capable of recording

'happenings', and can add very substantially to the collection of facts, and may identify

connections between facts. (The sun does rise every 24 hours, and the moon has regular

phases, whether pulled by the chariots of the gods, or, following the music of the

spheres.)  

Analysis of the processes of thinking gives a possible explanation of why both fruitful

and sterile theories are found in the history of scientific thought.  A 'lie' could for a time

achieve popular acclaim, as human beings have some common emotional needs, and

                                                

18Post [1971]
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thus might welcome a 'theory', or variety of 'theories', which gave particular sets of needs

satisfaction, but if there has been no intersection with the dynamically evolving whole of

truth, they are eventually shown to be sterile.  On the other hand, the observed

commensurability of successful theories is a phenomenon which encourages the

conjecture that 'truth', however unknown it remains in its totality, can be brought partially

into the domain of knowledge.  If scientific knowledge results from intersection with the

'ultimate reality' as described by Bion and the particular kind of thinking process Keats

called 'negative capability' is what enables this to happen, then the processes whereby

'we are bound by the chains of error, using ingenuity to falsify the truth' could be

interrupted.

Following the work of Bion, two different categories of thought, differing in the mode

of selection of objects for thought offers a way to classify thought systems.  It requires

attention to thought selection, particularly to discrimination between internal and external

sources.  It is important to stress that although there is much to indicate that conscious

thinking often favours the internal source and resists external pressure quite

strenuously, it would seem to be the resistance or denial of the external source which

leads to sterility, that there is no reason to classify all 'thoughts arising from internal

sources' as non-fruitful.  Human motivation and imagination has internal roots.  As he

frequently stressed in letters and particularly in his 'lectures to juveniles', Faraday

believed that the scientist must have a positive emotional dialogue with Nature, a deep

empathy which expressed wonder and joy.   

In discussing the use of counter-transference and how it relates to the genesis of 'truth'

and 'lie', I claimed that it was the act of self-questioning via counter-transference enquiry

which created dialogue with 'other'.  The 'object' of psychoanalysis is personal and

dynamic, so an analyst is continually subject to powerful changing emotional impact,

primitive communication with and from the patient.  A corresponding depth of attention

to the ever-changing momentary fluctuations in inner experience is needed.  The object

of science, the elements of Nature, repeats its message over and over, and awaits
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discovery.  It can be contemplated, over time.  If philosophers and scientists

acknowledged emotional levels in their thought, say as another class of observable

phenomena, and attended to them considering how truth  and lie  might feel, they could

have a more conscious sense of when to seek clarity or certainty, and when to hold their

need for certainty in reserve, refraining from judgement.  Such a habit of regular enquiry

about personal emotional state, as it relates to the object of attention, could be the

scientist's equivalent of counter-transference, engendering by the act of doing it an ever

stronger capacity to achieve negative capability.

My second conclusion is that development of this habit, or personal discipline, offers

hope for the possibility of a more deliberate 'thinking truly' in the process of science and

in the social contexts within which it finds recognition.  Scientists might even seek

personal therapy or consultancy, or 'reflective supervision' of some kind, a support not

available to Faraday, who in self-analysis relied on his Diary, his dialogue with friends,

and his faith that revelation required it of him.   
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