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theories is quite different than the above picture would suggest, Instead of forbidding
cracognition from happening, these theories typically have sufficient symmetry to sug=

qest tnet prenomena akin fo precognitica should occur in a manner qualita..vely,
2lihough not necessarily auantitatively, similar to the occurrence of retrocognition,
eed, phenomena involving a reversed time order.of cause and effact are gencrally
excluaed from consideration on tne ground that they have not been ;)bserved, rather
ihzn because fhe.vfheory forbids them, This exclusion itself introduces an element of
asymmetry into the physical theories, which some physicists have felt was improper,
¢ required f’uri‘her explcmcvfion.2 Thus, if such phenomena indeed occur, no change
in ihe fundamental equations of physics would be needed to describe them, Only a

crange in the solutions used would be nacessary,

The details of these aspects of physics relevent to this possibility will be

given balow. However, it is worth noting first that the occurrence of physical effects

hat propdgare 'bcci.(wurds in time may ke related to pr‘ecogrjifi‘on very indirectly, To
sz2 this, we note that the information about the past that is available ta any person
at @ given fime does not mainly consist of his sense data at that instant, Indeed, we
usually do not fhink of sense data as giving f.ﬁ.:orr.:arioﬁ about the past, although
strictly ;peoking it is the past we are chserving, because of the finite time fequired
for any «nown type of signals to propcgate across space. Instead, our information about
e past comes either from infererces ve waxe ‘rom these observations, or fhrough the
FOtii Lnaerstood process wx cal. e ry, througn waich we can bring into our pres-
°nt awer.ness soservation. tnar we, or otners, nave made in the past, and which have

Sernehow Secn stored in our brains.
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A plausible analogy between information about the past and future would
suggest thatif inFormdfion about the future is available fo a pers§n at all, the main
source of it might well be observations that he or others w.Hl make in the future, and
which will then be stored in his brain, It might be expected that whatever the mecha-
nism of preéognition,' it could work more easily upon the Fufure.stam of the percipi-
znts own brain fhon on the world outside. In other words, | am suggesting that pre-
cognition, if it exists, is basicaily a remembrance of things future, an analogy to
memory, rather than a perception of future events, an anai.ogy to sense perceptions
«f the véry recent pasi. This suggestion has at least the merit of bei'ng fairly easy to
rsst through simple experiments, or perhaps even through a nareful literature search.

 shall spell cut below some of the sir>sle consequences of this model for precogni-
tion, and how to test it, If it is correct, it would not directly indicate thé physical
mechanism for precogniﬁ;)n, any more than the exis‘fe_nce of memory indicates its
shysical rﬁechcnism. However, if it does turn out that memory can operate inco the
future as wgll. as into the pasf; it would suggest that the symmetry of physical laws
menfionéd above is Iﬁvolved, and that physiciszs have been premature in discarding
those solutions to their equations that describe reversed time order of cause and

effect,
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i1, Time Symmetry of the Equations of Physics

Tha equations that describe the evolution in time of physical phenomrzna

...2 o rziner simple form according to relativity theory. A typical example, which
Liwstrasas the main points, is the wave equation in one space dimension, whose form

2
- L _8_»2?_ = px,H (1)

ot

2
ax

-=ere ¢ iz the velocity at which the waves move through space,  In this equation,

©epresents the amplitude of some wave phenomenon, and p a material source for

Ccrwsee, For instance, @ might represent an electric field strength, and p the
i charge or current that produces .fhe field. l‘n a physicai zpplication of
v eguction, we would take p to be « prescribed function of space unad time, and
i e gauation to caleulate @ for all values of x and t, The- values obtained
" 3 wiil depend on the value of p .+ butina mi'h(::r'compk‘ax WG);. However, gen-
vy speaking, ;i chﬁnge in p at one point in space and time, will lead to a change
" gt mcﬁy points in space and time, in a way .presc.ribed by the equation, A human
e o an instrument, sensitive to the value of @ iﬁ some region of space-time will:
“tore receive diffefenf impulses depending on the value of p in ofh;:r regions of
"=time, and hence will know somef‘hing obquf what is happening in those other
Tiieng, Clearly, the relation between p and @ is a crifical factor in detgrmining

oy " v . " . )
12gions of space~time are accessible to ¢ particular observer through measurement

i3 o the velue of @ ar als location.
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Bacause equation (1) is & second order partial differential equation in the
sime, it has in general two sets of solutions, The particular form of equation (1) is
such that one sét can be obtained from the other set by the chcnée of t into -t ,
in both @ and in p . We canstudy the character of these _'s"olufions by considering
the .simple case in which p is atransient disturbance, such as a light bulb thot is
iurned on and off in a short period of time, and is limited to a‘small.regfon of space.
/e shall call fhe.poinf at which p .is localized x,,t, . The solutions for this case
can then be described as follows. One solution, called retarded, has @ =0 for all
iimes earlier than fo" e;verywhere in space. For times after 'ro , g is non-zero
at the points  x = x et This corresponds to the generation of two pulses
of radiation, each travelling outward from the source point at velocity ¢ . An ob-
cerver at a distance d from the point X would defect this radiation at a time t,
later than b by d/c , the time taken for the radiation to travel the distance d .
This retarded solution is ’rhe one generally chosen to represent the physical phenomena
described by the wave equation,

The other spl'uf?on, obi‘oined.from the retarded solution by letting t+—~ -t ,
is known as the advanced solution, It has %he property that @=0 for t later than
to s everyMnere inspace, For 1 earlisr than L 7 jis non-zero_ at the points
X=X i.cf . This solution may be interpreted either as two pulses of radiation
travellinig outwards from the source, but backwerds in time, or as two pulses coming
from sparial infinity, but forwards in rirme, to meet at the source at .to . With either
interpretation of fhé advanced soluiicn, there is associated with the disturbanc: zz

+
‘

o+ €lfects at times earlier than iy« faiher then later than t, s as for the retarded
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colufion. An observer at a distance d from the point X5 would detect the radiation

coiresponding to the advanced solution at a time t, earlier than f by d/c. In

the case of an electromagnetic wave, travelling at the speed of light, this time is

wuaily very short, When d corresponads to a distance of a few meters, d/c is about

€ ‘, f

17100 of a microsecond, so that the acvanced notice of a disturbance available in

this way would not ke’ very useful, If one considers waves propagating more slowly,
such as sound waves, the advanced notice would be - soméwhdf longer, but still too
short to be directly useful for precognition, HoWever, irjdirecf effects of advanced
waves are more promising, and will be discussed below,

Whatever use we could make of advonéed waves, we must first ask whether they
actually occur in the world, as against occhring as mathematical solutions to equa-

tions, The general solution to equation (1) is a linear combination of the retarded

S AR R

and cdvanéed solutions, with unknown coefficients. As mentioned above‘, physicists
have usyally, although not alwoys,?' supposéd that the coefficient of the advanced’
solution is zero, and only. the retarded one is present, The reason for this 1s that ad-
vanced effects do not aépear to occur, at least within some range of accuracy, The
evidence for this is simple. If there were advanced effects comparable insize to re;-
tarded ones, many bizarre astronomical phe-nomenc would be observed. For example,
two images would be seen of a planet, or other astronomical objects, displaced by
the distance that the object moves in fwice the time it takes light to go from the ob-
jsct to earth, For the planet Mcr:, these inzges would be displaced by mere than

the planets apparent diameter, and wouid have reen easily detected. Another exam=

,\,,) - i_l 1 ] = v m. f . h f . . }
Fi¢ Is That phenomena ftnat occur 21 a wei, aerined time at the pirace ot origin, such
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4 eruption of a solar prominence ', would appear to occur twice in the same spot,
cace corresponding to the arrival of the advanced wave, and then later corresponding
to the arcival of the retarded wave, Since these phenomena have not keen reported by

sstronamers, we may conciude that advanced waves are not as sfrohgly produced as
retardzd vraves,

However, this does not iriply that they are not produced at all, Conceivably,
the ratio of strength of advanced and retarded waves is quite small, but not zero,
This would not necessarily make the advanced waves useless  for precognition, but
would rather imply that precogﬁii‘ion would not be as effective as ordinary percep-

ticn, or as memory of the past, a conclusion for which there is ample evidence, Ex-

periments to detect a relatively small amount of advonced light wave are not hard

to imugine, and | have suggested some, that may soon be carried out by Prof. Riley -
Newman of the Universi’ry of California, In the Simples-f such ex;zerimenf, a light

t source Is turned on at a time that is very sharply defined, say to within ]0—? seconds,

A detector is placed at a distance of 10 meters from the source. The defector will

ordinarily indicafe the presence of the retarded wave after about 3x 10_8 seconds

have passed, correspanding to the transit time of the light over the 10 meters, If

8

an advanced wave is also present, the detector would react to it at a time 3x 10
seconds before the light ic turned on, and this time is large enough that the ad-
vanced and retarded signals are easily distinguished, The consequence of not turn-
ing on the light after the advanced signal is derected is left to the reader to con-
sider, Professor Newman believes that en cdvanced wave of intensity as little as

. 19
one part in 10 of the retarded wave could oe detected in this way, so we ‘should
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ve .
ccon know if advanced electromagnetic waves occur, Advanced solutions fo. sther

‘. 3 "~ .
- kinds of wave motion, such as sound can be treated by similar mathematics, How-

cver, since these motions generally involve a real medium through which the wave
iroves, such as the atmosphere, it isunclear whether the interpretation wouid be the

some. Mo experimental evidence about such advanced solutions is known to me.
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HI. A Model for Precognition

[n the following, | shall outline a very speculative medel for precognition
that relies on qdvanced waves. The medel is qualitative rather than quantitative,
tacause it involves workings of ’rhe. brain, where detailed physical information is
vnavailable, Yet | believe that model is sufficiently precise that it can easily be
tasted, providing that precognition can be demonstrated at all,

We assume that when some sensory input reaches the brain, an oscillafory‘
variation of sdrﬁe internal patterns in the brain occurs, which is §pecific fo the input,
This os_ci”oirién peréis’rs for some period of time in at least part of the brain, When
the person i‘nvolved remembers the sfimulps, what has happened is fhaf the stored
osci!larpry p;ftern has influenced opofher part of the brain, bringing the memory

info con‘sciobsness, or at le;sf into something accessible to consciousness. Those
familiar with the literature on memory wili recognize that | have given a very sketchy
dascription of one mo.del for short term memory, There is some indication that long
term merﬁpry involves rather gifferent mechanisms.

Suppose now that the oscilleory pattern s;ef up by an external stimulus has
not Qpiy a refcrdea part, which propagates forward in time, but also an cavonced
part, propagating backwards in fime. Althougrn we co not kinow what equations this
sattern would satisfy, it is not implausible that these cquations are sufficiently
similer fo Eq. (1) that both fyp;s of soiution exist, As in the case of light waves,
ihe relative amounts of the two the: are involved @ an actual situation is not de=

termined by the equation, and must be decided by experiment, | shall assume that

Approved For Release 2000/08/10 : CIA-RDP96-00787R000100130003-6
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the advanced part is non-zero, but presumably smaller than the retarded part, since
precqgniﬂon in practice is not (.J very effective way of getting information, Since
the retarded part of the oscillation, which in this model allows memory of the past
i occur, is known to persist for at least some time, wifhou.f great attenuation, it is
possible but not certain, that the advanced oscillation would be able to propagate
for a corresponding time into the past before the stimulus occurs, So at least over
this period of Hmé, by a process similar fo memory of the past, it could be possible
for the advanced pattern to be brought into cvonsciousness, so that the person involved
vould ”reme('nber'.' the future stimulus connected with the advanced pattern,

This in brief outline is the mode! for precognition that | wish to consider,
There are several qualitative features of this m‘odel that con‘ be simply recognized.
1). One can only "remember" things that one will eventually sense, or learn about
trrough 'sorr.aeone-é}.se's repoft. At least this is the case if one disr-egqrds the possibil-
ity of exfrasensory informcﬁon to be obfﬁined at a Iafér time and rememberd by this
mechanism at an earlier time, While this neglect may not be entirely |ustified, it
would seem a useful working hypothesis, since, in any évent, the amount of informa-~
tion cbtained by extrasensory means is small compared to the other sources | am con-
sidering. |
2). If the réfcrded oscilletory patterr. is correlated with short term memory, and if
the latter has a relatively short term of operation, then we will expect that the od-
vanced pattern would also have a similarly short range into the past. This would imply
that precognition would be =fective only for events in the not very distant future,

Perncrs on the scale of hours, Within this fime period, precognition would be expected

Approved For Release 2000/08/10 : CIA-RDP96-00787R000100130003-6
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to show a "decay" curve similar to that shown Ey ordinary memory. Thus precognition
would become easier as the percipient opproaciwéd to events more closely in time,
However, if precognition became well controlled ability, it would become
possible to "pass" information back indefinitely into the pcs;f. For ekcm;ﬁle, suppose
someone were going to observe an earthquake at noon, and became o.wczre of it pre~
zegnitively at 11:45, He could write out the sentence “T?wqre will Be an 'eor’rhquckt‘e
at noon", and show it to other people, The recérding of this sentence would then
itself become a new stimulus, which could e recogniied precognitively sometime
bzfore it was real, or ideally, more than the 15 minutes warning gained by the imag~
ined precognition,  This process could be repeated indefinitely, and so the -
warning time increased indefinitely, OFf course, several paradoxical results can be
reached in this way, and these will be olluded.i“o below.
3. There }s.hou!d be little or no correlation between the spatial location of the
primary event and the ability to precognize. it. This is because precognition is oper-
ating on the future state of the percipients own brain, rather than directly 6.11 the dis-
tant event, For example, if there were o supe.rnovc explosion in a distant galaxy,
whose light will reach earth 15' minutes from now, precognition would be able to
give a warning of that explosion sometime before the light reaches earth, about as
well as it could about an event that occurs in the percipients immediate vicinity,
4). We would expect that the same types of external and internal factors that are
known to effect ordinary memory, such as drugs, fatigue, age and training might be

expected to have similar effects on precognition. The demonstration of such differ~

Cntiol effects would of course be very exciting for parapsychological studies,
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5). If we omit from consideration the precognitive “chains" discussed under 2) above,

i1 should not be possible for anyone to precognize about any event that will occur

after that persdns death, since no sensory input about that event could ever reach his
brain, This conclusion is indepen'denf of the length of time that the advanced pattern
3 can propagate into the past. It is consistent with one old legend to the effect that
prophets cannot foretell their own death, but inconsistent with other [egends, Of
if course, even if it is frug that precognition cannot be used to foresee ones own death,
g other explanations are available to account for this;, and it is therefore not a pre-
jf ' diction very specific to the present model,
;% These properties that precognition should satisfy according to this model
4 - -
; suggesf.o number of experimental tests of the validity of the model, Several of these
r tasts will be discussed in the next section,

FLEFIS
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13.
IV, Tests of the Future Memory Model of Precognition

In order for a mode! or explanation of any phenomena to have any value, it

must be pessible to confront it with experimental tests, or to make new observations

of the phenomena about which the model makes specific predictions, This is not

lard to do for the "future memorY" model of precognition, prov.ided ‘C]lWCJ)/S that we
have fairly definite evidence that precognitli'on is occurring in a specific instance,

The simplest aspect of the model to test is probably the prediction that a
vercipient can precognize only those things he will eventually know through ordinary
rercepiion,. In order to test this prediction, one might first make a search of the
iiterature on precognition to see whether accurate predictions have been made under
conditions fh.cf preclude i’Ee obtaining of the information by the percipient at anytime
after the p_fedicqun was mcz'de. If this turns out to be the case, it would be evidence
against the .model.

A more coﬁvincing rest would involve an experimentdesigned for the purpose,
The simplesf'v.erslion of this mighf be a precognition test in which the results are not
ever rev‘_ec:led' to the vslub]ecf. A slightly more sophisticated version would involve a
randomized decision pattern for revealing the data a fixed time after the trial. A
comparison of the .rafe of success when the data are revealed as against those in which
they are not could indicate the vclidi%); or invalidity of the model éven if the ievel
of prgcognirion was low,

- A possible objection to such experiments is that it is difficult to ensure that

the obiect will never have access 1o the data at any future time. However, if point

Approved For Release 2000/08/10 : CIA-RDP96-00787R000100130003-6
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2) akove is correct, information obtained long after the trial has taken place would
ke useless, because of the decay of the advanced pattern at times long before it is
established, A test of this point ccixn'also be carried out along the lines described
chove, if it is found that the basic effect exists, To do fhis; it would be necessary to
give information about the data to the percipient at various time inferva|§ after the
?ric;l, and investigate how the success rate of precognition would va‘ry with this iime
delay, If the model is correct, theré should be a dependence on time delay that is
similar to the dependence of short term memory on the time lapse after the initiating
stimulus. | am assuming  here that .there is no precognitive équivalent for long term
memory, as the latter appears to involve a kind of static chemical storage, rather than
o oscillaiiné pattern in the brain, If this assumption were wroné, the particular test
just described would give negative results, and precognifion'wou!d be possible of any
event up to the death of the percipient, This possibility, while it should be kept in
mind, seems less likely'fo me. | - | .

Another testable aspect of the model is that the success rate of precognition
should not dépen'd on the spatial location, or any other physical attributes of the
event being precognized. This could be tested by varying such attributes of the tar-
get, but keeping the information about it eventually furnished to fhevpercipienf, and
the time advance, constant, Under these condiiions the success rate would not be ex~
Fected to vary, even if the target is at astronomical distances, or is extremely well
shielded, These properties are in qualitative agreement with some anecdoted reports
of precognition,

Finally, if the model is carrect, we wouldexpect precognitive ability to vary

Approved'For Release 2000/08/10 : CIA-RDP96-00787R000100130003-6
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greatly from person to person, just as sho_r-f ter.n.w memc;ry does, In'foclzf, it is possible
that the same people that have good short term memories would also be good at pre-
cognition, although that connection is not definite, Nevertheless, it would be worth
iesting people with good memories for precognitive abilities, Furthermore, it should
i possib.le to improve precognitive ability by using the techniques that are used to

imnrove short term memory. Probably, inese techniques would improve the accessibil-

ity of the advanced pattern to the conscious mind, rather than affecting the absolute

amount of advanced pattern generated by the event, The latter amount is probably’

dotermined by the basic !éws by which the brain operates, and not subject to altera-
tion by training, |

| believe that if a series of experiments of the type described is co}ried out
vith o subject who hc;s real precognitive ability, it would definitely decide whether
the memory 'model of precognition is valid, Perhaps what is even more ?ﬁwportonf,
suzh experimeni'svwou.ld furnish much new i.nformczfion about précognifion, which would

bz useful in any case, even if the model should prove wrong,
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V. Conclusions and Discussion

Since | kelieve in a matericlist description of natural phenomena, including
those i‘nvc;lving human beings, | believe that if advanced effects occur in the human
brain, they must occur e!.sewhére in the world, since brains are made of fhe same kind
of matter as other objects are, It -herefore appears plausible f§ me that if the future
memory model of precognition is valid, that it should also be possible to detect ad-
vanced effects outside of the human brain, perhaps in the type of experiment that Dr.
Newman plans to carry out, Conversely, if his experiments gave a positive result,
showmg:thdt aavanced effects do océur, it would lead more credence to the idea that

‘ , . , .
they are what is involved in precognition, Even if the advanced effects are very
small compdr‘ed with the retarded ones, this would not. rule out their nlaying a role in
brain processes, provided that they are larger than the "noise” background. It would
he infere_sfi‘ng to egfimai‘e how small the ratio of advanced to retarded effects could
be ?n the vbra.i‘n, and sH.H have the advanced effects be useful; bu.f | have not tried to
do this,

| Physicists have sometimes raised the objection that any occurrence of ad-
vanced effects in naw_re wouyld lead to unczvon;dcbl-e pqrqdoxés, and ;duéol qm‘)mqlies. |
Careful analysis of this question has not substantiated this clcim,2 but the question
is not complefely closed. However, it should be recognized that if guch problems
exist, they would also occur just a’.‘ém the ex'Fs’re-nce of précoénifion, whatever the
physical interpretation of the phenomenon, The analysesthat have been carried out
of possible causal anomalies dis to advanced effects could usefully be applied to the

Precognition directly, rather than to its physical interpretation, | believe that the
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iimited accuracy of precognition, and especially the impossibility of knowing whether
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a given precognition will turn ‘ouf to be accurate until after the event has occurred,
eiiminate the possibility of such causal onomo_liés, but it would be worthwhile to carry
the analysis through.

Finally, it would be inferesting to Follow. up on a suggestion that is sometimes
made, and investigate the extent to which all valid reports of exfru'sensory perception
zan be explcined in terms of ordinary perception, combin.ed with precognition, My
iinpression is that many such reports can be so e‘xp.loined, but [ do not know if they '
il can be._'. if it \;vere possible to do so, this would ﬁmrk a substantial advance in our
1.’r1d'er§fcn;iing of these phenomena, andin linking them to other aspects of the physiécl

world that we know better.
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