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and External Random Events*
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Abstract—The report reviewsthe author's early work on the precognition
of quantum processes, including changesintroduced as safeguar dsagainst
€ITOTS.

Introduction

The basis for the experiments to be discussed was laid in the last century
when scientists performed controlled experiments in telepathy (Koestler,
1972). Initialy, telepathy seemed intellectually acceptable because one
could imagine it in terms of some conceptual model, of a ' mental radio™
using either the recently discovered radio waves or some other signal wave.
But then CharlesRichet (1888), thefamousFrench physiologit, shocked the
scientific community by reporting that *telepathy** also worked without a
human sender. In Richet's experiments, a human subject was able to guess
(with above chance accuracy) randomly drawn playing cards even, if no
sender looked at the cards. This effect, termed clairvoyance, could not be
conceptualized in termsof amental radioor any other plausiblemechanism.

When later J. B. Rhinein the United Statesextended Richet's work, there
appearedin thelaboratory two more phenomenawithout a plausiblemecha-
nism. One wasprecognition, an ability of some peopleto predict (withabove
chanceaccuracy) the order in which cardswould appear after shuffling. The
other was psychokinesis, a mental effect on the outcome of random
dicefdls.

The work of Rhine and of other preceding workers has been much criti-
cized, rightly or wrongly. Nevertheless, thiswork provided achallengeand a
starting point for many of the current researchersin parapsychology. (I am
using the word parapsychology here as a label for a seriousscientific disci-
pline, not in the sensein which it is used by bookstoresas heading of their
occult section).

This report will summarize some of my earlier work in this direction,
aimed at precognition, with the basic questionsin mind: Do the claimed
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effects really exist? If yes, what can we find out about the underlying
mechanism?

Precognition of Quantum Jumps

From the physicsviewpoint, the ultimatetest for precognition isan experi-
ment in which people try to predict the outcome of quantum jumps which,
accordingto current quantum theory, arein principle unpredictable.

For such an experiment, one might want to shoot photons at a semi-
transparent mirror and let the subject guess whether a photon will pass
through or be reflected. Thisconceptual ly neat experiment isnot very practi-
cal, however. What we need issome more rugged test device, easily built and
handled.

For this purpose, | built a quantum based random number generator
(Schmidt, 1970) that could generate the numbers0, 1, 2, and 3 in arandom
sequence. Theprincipleisvery simple (Figurel). A 1-Mhz oscillator drivesa
modulo-4 counter so that the counter advancesrapidly in the sequence0, 1,
2,3,0,1,2,..... The counting isstopped when a radioactivedecay particle
isregistered by a Geiger Tube. And sincethe timing of radioactivedecaysis
truly random, the stopping position of the counter 0, 1, 2, or 3 is truly
random and unpredictable in the quantum mechanical sense. If quantum
theory iscorrect, then nobody should be ableto predict the stopping position
with more than 25%accuracy.

| built this device into a box with four colored lamps and four push but-
tons. Initialy the lamps are dark and the internal modulo-4 counter ad-
vances rapidly. When a button is pressed, nothing happens until the next
signd arrivesat the Geiger Tube. At this moment the counter stopsand the
stopping position isindicated by the lighting of one of the four lamps.

The subject tried repeatedly to predict the next light and registered the
prediction by pressing the corresponding button (which, in turn, triggered
the next event). A pair of electro-mechanical reset-counters registered the
numbersof trialsand hits. For added security agai nst errors, acorresponding
pair of nonreset counters was mounted at the back of the machine. In addi-
tion, the full sequence of events, the buttons pushed, and the random num-
bersgenerated were automatically recorded on paper punch tape. Notethat
thiswasin 1968, when home computersand small recording memorieswere
not yet available. On the other hand, one could already buy integrated cir-
cuits, which greatly smplified the construction of the circuitry.

To test the randomness of the machine in the absence of a subject, one
button was actuated automatically many times. The resulting random num-
bers were recorded on paper punch tape and subsequently evaluated on a
mainframe computer. Thinking of possible malfunctionsin the electronics,
oneis particularly interested in the relative frequenciesof the four eventsas
wdl as the correlations between two subsequent events. Considering the
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Fig. 1. Principleof therandom number generator.

simplestructure of the random generator, one would not expect highly com-
plex nonrandom patternswhich the subject might detect and utilize. Noneof
the randomnesstestsdid show any anomalies. | continued these randomness
tests during the experimentswith human subjectsto be described.

The First Tests with Human Subjects

The vast mgjority of thefirst 100 peopletested seemed to produce merely
chanceresult, about 25%successrate. Oneinterestingexception wasa physi-
cist who reported having frequent precognitive dreams. After some initial
tests, this man obtained an average scoring rate of 27.2%over 7,600 trials.
This result, 4.38 standard deviations above the chance level, would have
been produced by mereluck only oncein about 100,000such experimentsso
that chance as an explanation could practically be ruled out. Unfortunately
the physicigt left for a sabbatical and | had to start searching for new per-
formersto reconfirm the existence of the effect.

Amongagroup of professional psychicsand their friends, | finally located
some unusual performerswith abilities similar to the physicig's. In a first
experiment of 63,000 trials, | used three pretested subjects. One of these
scored near chance (z= 1.6) but each of the other two scored more than 4
standard deviations above the chance level (z = 4.4 and 4.6 respectively).
Theaverage scoring rate of the three subjectswas 26.1%hitsover the 63,000
trias. In this experiment, the number of trials was prespecified only within
the limits of between 55,000 and 70,000 trialsto be made. The probability
for chance producing the observed or a higher score deviation anywherein
thisinterval islessthan 2 X 107® (Schmidt, 1969a).

For afina experiment, | used a new test machine which was built not by
mysdlf, but by techniciansof the Boeing Company wherethese experiments
were performed. | did, however, personally recheck thecircuitry (thesameas
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used in the previous machine) and the electronic performance. Randomness
tests, again, showed no anomalies.

I nthisexperiment of exactly 20,000trials, the subjectscould chooseeither
to aim for a high or alow score. In the latter case the subject tried to push a
button next to any lamp that would not light. The choice was made beforea
test sessions by the setting of a switch whose position was automatically
recorded on the punch tape, so that the evaluating computer could distin-
guish the two situations. Figure 2 plotsthe cumulative number of hits(light-
button coincidences) above the chance level. Only the subject JB worked
with both options, while OC aimed awaysat alargeand SC dwaysat asmall
number of coincidences. Under al conditions the scores deviated from
chance in thedesired direction. Theaveragedeviation (from the 25%chance
hit rate) in the desired direction was 1.8%, corresponding to 6.5 standard
deviations, with odds against chance of ten billion to one.

From an intuitive viewpoint, one might try to interpret the resultsin terms
of two mechanisms: It might have been precognition in the sense that the
subject predicted the outcome of the future random event. But it might also
have been psychokinesis. The subject might have selected any button and
then mentally forced the random generator to produce the matching num-
ber. In that case, the subject would not haveto look into the future, but the
mechanism would equally violate current quantum theory. Later experi-
ments suggested that psychokinesisand precognition are so intricately re-
lated that a distinction between different " mechanisms' becomes meaning-
less. Therefore a new term psi has been introduced to describe al psychic
phenomena. For the same reason | have used in the title the neutral term
"*anomalous correlation,” to not imply any intuitively suggestive but mis-
leading concept of a particular mechanism.

Even with the help of many critics, | haven't been able to find anything
wrongwith the experiments. It seemsthat human subjectscan beat quantum
theory: thetheory is not correct when applied to systemscontaining ahuman
subject. That resultiscertainly worrisomeand you ask yourself: could there,
in spite of dl caretaken, be someterrible error in the experiment? The best
way to approach thisisto make changesand see if the effect persists. Let me
mention two such changes.

Changed Test ArrangementsConfirm the Effects

First, | replaced my quantum based random number generator by adiffer-
ent source of randomness. The RAND random number tables (published by
the RAND Corporation) had been tested by mathematicians extensively.
From these tables, which were availableon computer tape, | had the main-
frame computer of the Boeing Company prepare along paper tape with a
random sequence of the numbers0, 1, 2, and 3. | put this paper tapeintoan
enclosed tape reader and connected the system to my display box. When
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Fg. 2. Resultsof the precognitionexperiment with 20,000 trials. The cumulative score devia-
tion from chance is plotted after each block of 200 trias. In al four cases, the subjects
obtained deviationsin the desired direction.

now the subject pressed a button, the next light wasdetermined by the next
number on the paper tape, hidden inside the tape reader.

In this setting, a subject with precognitive ability should again be able to
succeed. Certainly, this setting lacks the particular challenge of predicting
quantum events, but the task of guessing the sequence of holesin a hidden
paper tape seemed physically nearly equally impossible.

For the experiment of 15,000 trials(Schmidt, 1969b), | used several prese-
lected subjects, most of which had participated in previous studies. The
result was comparable to the earlier results: an average deviation of 1.3%
from the chancelevel, with odds against chance of amillionto one(z = 5.0).

Usingfor amoment the viewpoint of the older, naiveterminol ogy, thefirst
experimentscould beinterpreted in termsof precognitionor psychokinesis.
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In the last experiment, psychokinesis seemed ruled out, but clairvoyance
appeared as a new aternative. Based on the naive viewpoint, | had initially
expected that the clairvoyance option might rnake the task easier and pro-
duce higher scores. Thiswas not the case, however, and the following experi-
ment as wdl aslater experiments (Schmidt, 1986) enphasized that internal
physica differencesin thetest arrangement havelittleeffect on the operation
of pg.

For a second change (Schmidt & Pantas, 1972), | kept my original internal
random generator, but in adifferent role. My ideawasto makethetask more
psychokinesisoriented, without the subjects noticing the difference.

In the previous arrangement, let me call thisthe ™ precognition-oriented™
arrangement, agenerated 0, 1, 2, or 3 made the correspondinglamp (num-
bered 0, 1, 2, or 3) light up. In the new, " psychokinesisoriented" arrange-
ment the generated number, however, determined the displacement of the
light with respect to the pushed button. If the generator had produced a 0,
then aways the lamp next to the button waslit, whilea 1, 2, 3 lit thelamp
shifted by 1, 2, or 3 stepsto the right (in cyclica order). To the subject, the
new system looked the same: pressing a button caused randomly one of the
lampstolight. But now an above number of hitsmeant that the machinehad
generated an excess of 0’s. We had channeled the subject's effort into the
psychokinesistask of unbalancing the random generator. | did a specia
experiment to compare success on the machine under the two types of cir-
cuitry. The results showed no difference, significant scoring under both con-
ditions.

The results obtained in the psychokinesis-oriented mode provide one
more argument against hidden patternsin the random generator permitting
the subject to succeed. Let me briefly review these arguments.

First the simple construction of the random generator suggested that any
mal functionsleading to nonrandomness should show up already in thesim-
ple randomness tests for the frequenciesof the individual eventsand their
next-neighbor correlations.

Second, the tests with random numbers from the RAND tables would
have required a discernible hidden pattern in these numbers, which appears
extremely unlikely.

Third, success in the psychokinesis oriented mode appeared as an in-
creased generation rate of 0’s during the test sessions. It wasan elementary
matter to check, by extended testsin the interval sbetween the test sessions,
that there appeared no such biasin the absence of the subjects.

Y ou might arguethat it doesn't requirea particular psychokinesismecha
nism to unbalancethe random generator. A subject with precognitive abili-
ties could have waited until the time felt right for obtaining a <“0” from the
random generator, and then presseda button. Onecould challengethisinter-
pretation, however, because the internal counter advancesat a megacycle
rate, above the limits of muscular response times. These arguments can be
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avoided by assuming the viewpoint that psychokinesisand precognition do
not represent distinct mechanisms. If |, neverthel ess, usethe terms precogni-
tion and psychokinesisit is merely to characterizethe experimental setup
rather than the underlying mechanism.

Part of thelast experiment wasinterestingfrom a practical and psychologi-
cal viewpoint in so far as it used unselected subjects in an emotionally
dightly stressful setting. The underlyingideas(already pointed out by Rhine)
were, fird, that very many people can produce ps effectsif only they get
emotionally involved in the experiment and, second, that these effects can
work against the subject's wish if the subject fed's uncomfortabl e, apprehen-
siveor fearful.

The subjects were provided by visiting groups, ranging from elementary
school children over Girl Scoutsto scienceteachers, with typically ten per-
sonsin agroup.

To get the subjects into a dightly apprehensive state, they had to step
individuallyto thetest machinein front of thegroup. Their assigned task was
toavoid thelight: "' See how many safestepsyou can make beforesteppingon
the light. When thisaccident happensimagine you have stepped on a bomb
or you got an electric shock, be extremely careful .

The group watched closdly, and when the " accident™ occurred, this was
greeted by laughter. Then the subject had to step down, and it wasthe next
person'sturn. A pilot test with threegroupsshowed that the feared accidents,
the light-button coincidenceshappened with increased frequency.

Then | decided on a formal experiment of 1,000 trials, which took 15
groupsto complete. Note that thiswasa very dow experiment, with much
emotion spent on every trial. Each subject had only one or two turns and
took each trial very serioudly.

The total result was a significant increase of the feared hits (the " acci-
dents™) from the 25% chance level to 30.6%.With 4.1 standard deviations
from the expected average, the odds against chance are about 10,000 to L.
Figure 3 givesthe cumulative number of hitsabovethe chancelevd, plotted
after each group.

The psychological setting of thisexperiment may besimilar to many real-
life situations. We have one person in charge (the current subject) tryingto
avoid an accident, and we have a number of onlookers, waiting (like press
reporters)for somethingto happen. Under these conditionsthe accident rate
wasincreased aboveits expectation value. For every five accidentsexpected
by chance, there actually happened about six. In the experiment, we had on
purpose provided some accident-producing random process.

In ared-lifesituation, such asfor examplethelaunching of a satellite, we
will try to reduce such accident producing chancefactorsto a minimum. By
increased quality control we can lower the base rate for accidentsto a much
smaller value than the 25%in our experiment. But aslong as there is any
room for chanceaccidents, there might enter an accident-enhancingpsycho-
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Fig. 3. In an experiment of only 1,000trials, 15 groupscontributed varying numbersof trials.
Thecumulativescoredeviation isplotted after completion of each group. Under dightly
dressful conditions, the unwanted events, the " accidents' occurred with significantly
increased frequency. Only one of the 15 groups scored opposite to thisexpected direc-
tion.

kineticeffect. If the psychol ogical conditionsweresimilar to our experiment,
we might predict that, again, for every five accidents expected by pure
chance, there could occur rather sx accidents.

Should one take that serioudy? A simple, inexpensive way to find out
would beto replicatethe experiment, perhaps 10 times, with different experi-
menters and different groups. And if the effect should continue to appear
rather regularly, it might not be too difficult to find psychological counter
measures.

In closing, let me return to the more fundamental guestions about the
underlying mechanism. In later experiments (Schmidt, 1986), | used more
psychokinesi s-oriented arrangements. The most simpleexampleisgiven by
a binary random number generator that activatesa red and agreenlampin
random sequence, once per second. The subject doesn't even touch the
equipment but isinstructed to mentally try to havethe red lamp lit most of
the time. One finds that some subjects can affect the random generator
under these conditions, and the effect hasbeen confirmed by alarge number
of different experimenters. The size of the effectsiscomparableto the results
from the earlier precognition oriented tests. The psychokinesisarrangement
is experimentally very convenient and suggests new questions to explore:
How does the effect depend on the distance between random generator and
subject? How is it affected by the random generation speed, and how does
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the score depend on the internal structure of the random generator? These
questionsmay already havebeen answered (Schmidt, 1986), but many more
are gtill to beanswered beforewe may have enough building blocksfor some
future theory of the effects.
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