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the book. Let me pick out a few about
which I have some independent knowl-
ledge. The Jong section on quantum mea-
surement theory emphasizes the many
dilemmas and queries that one encounters
if one assumes, with Bohr, that there is a
genuine dichotomy between the micro-
scopic world in which quantum theory
applies and the macroscopic world of
measurement apparatus. These mind-
bending difficulties (‘EPR’, ‘entangle-
ment’, Bell's theorem and so on) are the
stuff of rather boring philosophical discus-
sions; it is hard to see how they could
make consciousness casier to understand.
But one seems unable to find any natural
scale for this dichotomy, among other
things; and many, if not most, thinking
quantum physicists reject the idea that
there is any dichotomy, and assume that
quantum laws hold all the way up and
down. This possibility is dismissed by Pen-
rose in two brief pages (pp. 310-312).

Penrose’s primary objection to this
point of view is that it is “unsatisfactory”
in that it involves continual splitting of the
wave function of the Universe into frag-
ments, only one of which an observer can
perceive. (This splitting is the ‘many-
worlds’ viewpoint, although there are
other ways to interpret the same mathe-
matics, among them that of M. Gell-Mann
and J. Hartle.) We cannot decide for
nature which of her ways are ‘satisfactory’
or ‘unsatistactory’; that is nature’s call.

More seriously, Penrose makes the
claim that there is no quantitative justifi-
cation for the all-quantum viewpoint. In a
popular book, The Quark and the Jaguar,
published earlier this year, as well as in
several articles, Gell-Mann discusses at
length the rapid and complete ‘decoher-
ence’ between alternatives, which pre-
vents the observation of coexistence
within, for a typical case, 10~*' seconds, by
actual and precise calculation, That this is
a consistent and logically satisfactory pos-
sibility has been obvious for many years,
since. Fritz London first proposed it in
1938 It has now been formalized. Penrose
should have been aware of this.

With regard to superconductivity,
Penrose has, T think, got the implications
of macroscopic quantum coherence back-
wards. In a superconductor, the quantum
field itself becomes a macroscopic object,
a pertectly measurable, rigid, thermody-
namic parameter of the body on the same
footing as strain, torque, entropy or mag-
netization, and obeying the same general
laws (which derive from the general phe-
nomenon of broken symmetry). Coher-
ence is maintained not by an energy gap
as Penrose suggests, or by some mysteri-
ous persistence of a quantum super-
position, but by mundane thermal equilib-
rium. It has always seemed to me that for
anyone in possession of the facts about
superflnidity and superconductivity, it
would be hard to doubt that classical
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behaviour is simply large-scale quantum
behaviour — that is, an emergent proper-
ty of large quantum systems. But habits of
thought die hard.

Microtubules are for Penrose the likely
seat of the mysterious quantum gravita-
tional effect that makes the mind possible.
Biophysicists who specialize in their study
would agree that the behaviour of micro-
tubules is indeed interesting and complex,
but would see no need (nor in fact any
room) for anything but the characteristic
chemical control mechanisms with which
we are familiar.

Penrose has written a complex, erudite
and fascinating bock, and my complaints
about it do not mean that I did not enjoy
and learn a great deal from reading it. But
one should keep in mind that Penrose is a
mathematician with little experience of
the messy, frustrating but ultimately
deeply satistying process of checking his
ideas against the experimental facts about
nature. Mathematicians are used to game-
playing according to a set of rules they lay
down in advance, despite the fact that
nature always writes her own. One
acquires a great deal of humility by experi-
encing the real wiliness of nature. O

P. W. Anderson is in Department of
Physics, Jadwin Hall, Princeton Univ-
ersity, Princeton, New Jersey 08544, USA.

Mental pictures
on the brain

Zenon Pylyshyn
Iimage and Brain: The Resolution of the
Imagery Debate. By Stephen M. Kosslyn.
MIT Press: 1994. Pp. 516. $45, £40.50.

THis book is intended first and foremost
as the final solution to the so-called
‘imagery debate’. Its focus on this polemi-
cal task, however, seriously detracts from
its potential usefulness as a study of the
relation between visualization and vision,
particularly from the perspective of clini-
cal neurology.

Many of us believed that the debate, at
least in the form revived in this book, had
quietly disappeared as it became clear
that there were serious problems with
notions such as that mental images
‘depict’ or ‘resemble’ something or ‘have
spatial properties’. But Stephen Kosslyn
now feels that these notions can be reha-
bilitated because “by turning to the brain,
this debate can be resolved to the satisfac-
tion of most people”. But the basic prob-
lem still stands: as long as the research
questions continue to be ill-posed, the
problem about mental images will remain
unsolved, regardless of how much brain
(or other) data is collected.
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Discussions of the nature of mental
imagery have invariably equivocated
between two very different views of what
an image is. The literal option is that an
image is some sort of mapping (usually
viewed as a quasi-photographic projec-
tion) of the imagined scene onto some
real (presumably neural) surface, possess-
ing such physical and/or geometrical prop-
erties as shape, length, area and size. I do
not know anyone who explicitly endorses
this literal ‘picture’ option. In a way this is
too bad because it is the only option that
actually addresses much of Kosslyn’s data
(such as the increased time it takes to scan
greater imagined distances or to examine
smaller images}. It is also the only option
that clearly connects with most of the
neurclogical findings discussed in the
book. (Imagining something large, for
example, results in brain activity over a
larger area of cortex than imagining some-
thing small.)

The second option is that we have some
‘functional equivalent’ of pictures in our
brain. Kosslyn talks about a “functional
space” where images do not actually
‘have’ properties such as size or orienta-
tion but merely ‘specify’ them. But this
option has no explanatory power because
it fails to constrain the nonliteral ‘image’
to have any particular intrinsic properties
— gone are depiction and resemblance, as
are any constraints on how geometrical
properties are represented. To account
for empirical data one must of course re-
introduce whatever additional constraints
one needs, but these are no longer intrin-
sic properties of the image. As Kosslyn
remarks, the critical properties are not
inherent in the image but in how it is
‘read’. Moreover, since such a functional
image contains “previously digested infor-
mation”, there is no reason why ‘reading’
it should involve the visual system.

A good example of this sort of extrinsic
stipulation of constraints is Kosslyn’s use
of a matrix as a functional image in his
computer model. Notice that a matrix, by
virtue of being a data structure, does not
require scanning to proceed through adja-
cent cells, nor does it inherently preserve
geometrical properties over transforma-
tions such as translation and rotation.
Such constraints must be additionally stip-
ulated. Consequently, appealing to the
matrix itself does not explain predictions
derived from such stipulated constraints,
as it would if we had taken the literal
option and assumed a surface constrained
by the laws of physics.

The basic problem is that any theory of
mental imagery has two fundamental
degrees of freedom between which it can
trade off in addressing the data, since the
theory specifies both the nature of the
image and the nature of the process that
examines it. If we assume a literal view of
the image, the physical geometry of the
display allows us to make sense of some
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behavioural and brain data, but only if we
also assume a literal ‘mind’s eye’ that is
very much like a real eye, complete with a
pattern of spatial resolution, a visual angle
and a way of scanning with mental ‘eye-
movements’. On the other hand, if we
take the nonliteral option, then empirical
results otherwise attributed to the ge-
ometry of the image and the ‘mind’s eye’
must now be built into the interaction
between the image and the access process.
Because there are no independent con-
straints on such a process, we are free to
tailor it to fit the data. But we do pay a
price because now there is nothing left of
the idea of a depictive, geometry-preserv-
ing pictorial entity, and so there is no need
to involve the visual system.

Kosslyn’s book is at its best when it
skirts the question of the nature of images
and focuses instead on the commonality
of vision and visual imagery. Both behav-
ioural and neural evidence is presented
that suggests that vision and imagery
may use common brain mechanisms.
Although the evidence is far from unam-
biguous (especially evidence from the
superposition of images and percepts, for
which there is a simple attention-based
‘indexing’ explanation) it is nonetheless
intriguing and worth examining in detail.
On the other hand, this approach belies
the goal of the book: it is irrclevant to the
debate about the nature of images.

Nobody doubts that some brain mecha-
nisms are involved in both vision and
imaging. The interesting question is which
mechanisms they share, because the
answer might illuminate what, if anything,
is special about visualizing as opposed to
general reasoning. If it could be shown
that imagery uses mechanisms that are
specific to vision, then we would have dis-
covered something of considerable inter-
est — even though it would still not
address the traditional ‘imagery debate’.
Mechanisms specific to vision might, for
example, include those responsible for the
segregation of figure from ground, spon-
taneous construction of three-dimensional
percepts from two-dimensional contours
or motion cues, or any of the many dis-
tinctly visual phenomena described in
textbooks on visual perception. Kosslyn’s
book provides no unproblematic evidence
implicating this kind of mechanism. What
it provides instead is some speculation
about why positing internal pictures helps
to explain perceptual invariances and the
integration of information from glances
— speculation that helps only to perpetu-
ate the misleading subjective experience
we have that when we see or imagine
something we are creating a replica of it in
our heads, an idea that has surely run its
course over the past two millennia. |

Zenon Pylyshyn is in the Center for Cogni-
tive Science, Rulgers University, New
Brunswick, New Jersey 08903, USA.
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Dark White: Aliens, Abductions and the
UFO Obsessions. By Jim Schnabel.
Hamish Hamilton: 1994. Pp. 304.
£16.99.

How can apparently sane, intelligent and
likeable people believe that four-foot-high
aliens are visiting our planet and abduct-
ing people? If you are perplexed by this
question, Jim Schnabel’s latest book Dark
White (Grey -— geddit?) will give you
SOme answers.

A recent Roper opinion poll claimed
that nearly four million Americans have
been abducted. The stories are remark-
ably consistent as well as outrageous. Peo-
ple are woken in the dead of night or, less
commonly, taken from their car or work-
place, and confronted by large-headed,
small-bodied, huge-eyed grey aliens who
transport them magically into a space-
craft. Here they are taken down curved
corridors, laid on a flat table and subject-
ed to humiliating or terrifying mental,
medical and gynaecological procedures.
Eventually they find themselves back in
bed but with two or three hours ‘missing’.

The stories cry out for comparison with
fairy abductions, incubi and succubi and
myths such as the Old Hag of Newfound-
land, who visits victims at night and tries
to suffocate them. Schnabel deals well
with all of these but his greatest strength
lies in the way he portrays the main char-
acters involved.

Take Budd Hopkins, a New York artist
who first saw a UFQ in 1964. He began to
investigate experiences of ‘missing time’
and found himself overwhelmed by peo-
ple needing help. Perhaps it was because
he was already well known as an artist that
people took him seriously. He learned
how to hypnoctize them and scon they
were ‘remembering’ the abductions that
took place in the missing time intervals.

Schnabel portrays Hopkins as a kindly
and sincere man who really wanted to
understand what was going on. The vivid-
ness and consistency of the stories per-
suaded him of the nuts-and-bolts reality of
the aliens and their UFOs. It was also
Hopkins who first came across stories of
the alien hybridization programme. As
Schnabel points out, as soon as Budd rec-
ognized it, women began turning up with
strange scars and tales of disappearing
pregnancics, and men told of having
sperm removed by beautiful female aliens.

Contrasting with the sincerity of a pos-
sibly naive artist is the craziness of Whit-
ley Strieber. The way Schnabel describes
him you would not trust his opinion of
what he had for breakfast, let alone the
reality of his aliens. His best-selling book
Communion followed several horror nov-

els that, according to Schnabel, mix fiction
and biography with alarming ease — and
apparently it was going to be called Body
Terror until Strieber decided that it must
not frighten people.

This tension between terror and
enlightenment runs through the whole
story. Whereas Hopkins’ abductees
scemed only to experience pain and fear,
those studied by Leo Sprinkle, a psychol-
ogist from Wyoming, more often reported
spiritual experiences and “environmental
and spiritual consciousness-raising”. Join-
ing this clan was soon to be John Mack,
well known as a Pulitzer prizewinning
author and professor of psychiatry at Har-
vard University. With such qualifications
he had an authority perhaps greater than
any of the others involved. He soon col-
lected a large following of abductees
convinced that the aliens had peaceful
intent and wanted to warn us of impend-
ing environmental disaster,

Like Mack, Ken Ring, a psychologist,
sees the positive side. He had studied
near-death experiences and noted the
similarities between these and abductions.
Both pointed to the progress of human
consciousness towards unity and harmony.

A problem for anyone who simply
wants to know whether or not the aliens
exist is that these academics, unlike the
more down-to-earth Hopkins, can evade
such a crude question: after all, it depends
on what one means by reality. But what of
the science?

There is certainly a scientific story to be
told. Yet, with no index or proper refer-
ences, this book fails to tell it well enough.
This is a shame because the groundwork is
all there. Schnabel tackles sleep paralysis,
in which the muscle paralysis of dreaming
sleep can carry over into waking, and com-
pares it with abduction myths. He consid-
ers childhood trauma, the problems of
hypnosis and the arguments over false
memory.

Best of all he clearly explains the most
tricky — and interesting — of the
theories. Michael Persinger, a Canadian
neuroscientist, argues that the experiences
are caused by firing in the temporal lobes
of the brain and can be set off by changes
in magnetic fields. Schnabel marshais the
evidence for this theory and concludes that
abduction accounts may all be similar not
because the aliens are all similar but
because our brains are, Stimulation of the
relevant areas, combined with cultural and
personal material, may account for it all.

The book convinced me that abduction
accounts are well worth serious research.
It is not a question of whether or not
the aliens exist but of what the experi-
ences have to teil us about our minds
and brains. a
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