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-=> Use A MAXIMUM DATA SAMPLING RATE SUFFICIENTLY BELOW THE
H]GH-FREQUENCY CUTOFF OF THE NOISE PASSBAND-

THE CORRELATION BETWEEN DATA SAMPLES DECREASES
EXPONENTIALLY WITH THE TIME INTERVAL BETWEEN THEM. FOR A
SYSTEM UPPER BANDWIDTH OF Fg = Wo/27T, THE CORRELATION
BETWEEN DATA POINTS SAMPLED Tg APART IS:

R(1o) = ETTo%o  or  LN(1/R) = Tg¥g

FOR SAMPLE~TO>SAMPLE CORRELATION LESS THAN 1076, THE
UPPER PASSBAND MUST BE AT LEAST 2.2 TIMES THE SAMPLING
FREQUENCY. FoRr 10°9 CORRELATION, THE RATIO IS 3.3 -

THESE ARE MODEST REQUIREMENTS, AND THE USUAL RATIO IS HIGHER
THAN THIS, WITH THE HIGH FREQUENCY CUTOFF AS HIGH AS CAN BE

OBTAINED PRACTICALLY-

~=> MAKE SURE THAT THERE IS NO OTHER PERIODIC CONTENT IN THE
ANALOG NOISE VOLTAGE-

POWER-LINE HUM CAN ORIGINATE FROM:
I NADEQUATE POWER=SUPPLY FILTERING
INDUCTION BY MAGNETIC FIELDS FROM TRANSFORMERS OR
FAN MOTORS
GROUND-LOOP OR GROUND-FAULT LEAKAGE CURRENTS
EMI CAN RESULT FROM EITHER INDUCTION OR RADIATION OF AN
UNDESIRED SIGNAL INTO THE RNG CIRCUITRY.
RF] 1S USUALLY THE TERM MORE NARROWLY APPLIED TO STRAY
SIGNALS ORIGINATING FROM RADIO, TELEVISION, OR RADAR

TRANSMISSIONS-
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AnaLoG S1GNAL CIrculT CHARACTERISTICS

-=> THE ANALOG CIRCUITRY WHICH COUPLES THE NOISE SOURCE T0
THE COMPARATOR CAN BE SIMPLE IN EXTENT OR COMPLICATED,
DEPENDING UPON THE DETAILED REQUIREMENTS FOR EACH PARTICULAR
RNG. THE CIRCUITRY CAN RANGE FROM SIMPLE PASSIVE COUPLING, TO

COMPLEX FILTERING AND AMPLIFICATION.

THE ANALOG NOISE VOLTAGE MUST BE LIMITED IN FREQUENCY
CONTENT. CERTAIN PRECAUTIONS MUST BE FOLLOWED IN THE DESIGN

AND APPLICATION OF THESE FILTERS-

THE DESIRABLE STATE OF AFFAIRS IN ANALOG™NOISE RNG
OPERATION IS TO USE AN APPROPRIATELY BANDTLIMITED, ZERO~MEAN
GAUSSIAN NOISE SOURCE, AND A COMPARATOR WITH VERY LOW OFFSET,
VERY LOW INPUT NOISE, AND VERY FAST AND SYMMETRICAL SWITCHING

CHARACTERISTICS-

IF A NOISE SOURCE HAS INSUFFICIENT AMPLITUDE FOR THE
INPUT REQUIREMENTS OF THE COMPARATOR EMPLOYED, THEN AN
AMPLIFIER MUST BE USED BETWEEN THE NOISE SOURCE AND THE
COMPARATOR. IN ADDITION TO CONTRIBUTING TO THE FREQUENCY
BANDW IDTH/PHASE PROBLEM, THE NOISE GENERATED WITHIN THE
AMPLIFIER ITSELF MUST BE PROPERLY MANAGED-
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RESONANCES AND UNDERDAMPING IN THE ANALOG SI1GNAL CIRCUITRY

~~> THE ANALOG NOISE VOLTAGE MUST BE CONTROLLED IN FREQUENCY
CONTENT, USUALLY WITH LIMITING FILTERS AT BOTH HIGH AND LOW
FREQUENCY EXTREMES (SO~CALLED BAND-LIMITING). LoOW-=ORDER,
WELL-DAMPED FILTERS MUST BE USED, TO AVOID OVERSHOOT, RINGING,
AND LONG PERIODS OF COHERENCE IN THE OUTPUT SIGNAL FROM THE
FILTER- THE COMBINATION OF STRONG IMPULSIVE NOISE AND A POORLY
DESIGNED FILTER CAN GIVE STRONG COHERENCE (1E, LACK OF
INDEPENDENCE IN SUCCESSIVE SAMPLES) OVER UNEXPECTEDLY LONG

PERIODS OF TIME-.
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D’Azzo & Houris, FEenBack CoNTROL SYSTEM ANALYSIS AND
SynTHESs1S, McGraw-Hirr, P. 86.  § = DamPING COEFFICIENT; Q = 1/2§
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NARROW™"BAND FILTFRING OF NOISE (OR A RESONANCE WITHIN AN
OTHERWISE FLAT PASSBAND) WILL GIVE A QUASI®PERIODIC OUTPUT AND

ALSO MUST BE AVOIDED.

NARROW=BAND NOISE

COMPARATOR OUTPHT

HorizonTaL: 100 usec/piv.

Noise BanpwintH: 20-30 kHz

VARIARLE BAND=Pass FiLTer: Kuron-HiTE 510-AR
Ranpom-Noise RENERATOR: GENERAL Rapio 1390-R
OsciLLoscoreE: TEKTRONIX 555
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ANALOG AMPLIFIER REQUIREMENTS

=~> AN APPROPRIATE AMPLI%IER MUST BE USED IF THE OUTPUT
LEVEL OF THE NOISE SOURCE Is TOO LOW FOR THE COMPARATOR
EMPLOYED, EITHER BECAUSE OF SIGNAL"TOTOFFSET PROBLEMS, POOR
COMPARATOR SPEED AT LOW INPUT LEVELS, OR EXCESSIVE COMPARATOR

INPUT CIRCUIT NOISE- . ] {

IF AN AMPLIFIER IS EMPLOYED, IT MUST HAVE BANDWIDTH AND
PHASE“VS™FREQUENCY CHARACTERISTICS COMPATIBLE WITH THE REQUIRED
SYSTEM NOISE BA&DWIDTH, AND MAINTAIN A FLAT NOISE SPECTRUM. It
MUST HAVE A GAIN LARGE ENOUGH THAT THE SIGNAL PRESENTED TO THE
COMPARATOR HAS SUFFICIENT AMPLITUDE- [T MUST ALSO HAVE A LOW
ENOUGH INTERNAL NOISE, AND AN ACCEPTIBLE EXCESS NOISE CONTENT-

THE NOISE OF THE AMPLIFIER CAN BE COMPARED TO THE INPUT
SOURCE NOISE (WHICH IS REALLY A 'SIGNAL' FOR THE AMPLIFIER) BY
A COUPLE OF DIFFERENT MEASURES (IE, ' S1GNAL ' ~TO~AMPLIFIER™NOISE
RATIO; NOISE FIGURE). THE AMPLIFIER CONTRIBUTION TO THE
COMPARATOR INPUT ACTS TO CORRUPT THE OUTPUT DATA STREAM, SINCE
THE AMPLIFIER NOISE CAN CHANGE DECISION POINTS NEAR THRESHOLD
FROM ONE SIDE TO THE OTHER. IN THIS SENSE, THE ALLOWABLE
AMPLIFIER NOISE LEVEL DEPENDS ON THE TOTAL AMOUNT OF DATA WHICH
WILL BE ACCUMULATED IN USE FROM THE RNG; THE GREATER THE DATA
BASE, THE SMALLER MUST BE THE AMPLIFIER NOISE CONTRIBUTION IN
ORDER TO MAINTAIN THE AMPLIFIER CORRUPTION OF THE RNG DATA

BELOW A SIGNIFICANT LEVEL.

IF A GENERALIZED VIEW OF THE 'SQURCE’' OF THE ELECTRONIC
NOISE 1S ACCEPTIBLE, THEN NO DIFFERENTIATION NEED RE MADE AMONG
DIODE NOISE AND AMPLIFIER NOISE, NOR NEED ANY PRECAUTIONS BE

-

TAKEN TO MINIMIZE AMPLIFIER NOISE-

Page 17

.
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. CoMPARATOR CHARACTERISTICS

IN ASSESSING COMPARATOR OFFSET, BOTH VOLTAGE AND CURRENT
OFFSETS MUST BE CONSIDERED IN THE WORST~CASE COMBINATION (1, 1IN
OPPOSITION). TEMPERATURE _EXTREMES OF BOTH, AND THE MAXJIMUM AND
NOT TYPICAL VALUES OF MANUFACTURER’S SPECIFICATIONS, MUST BE
USED. AND FINALLY, A COMFORTABLY LARGE DESIGN RATIO OF NOISE
AMPLITUDE TO ALLOWABLE OFFSET MUST BE EMPLOYED-.

THE COMPARATOR MUST HAVE A SWITCHING SPEED FAST ENOUGH (orR
A LATENCY SMALL ENOUGH) NOT TO DEGRADE ITS OPERATION AT THE
EXPECTED DATA RATE. A USUAL ADJUNCT OF- SLOW SWITCHING IS AN
ASSYMETRY IN RISE AND FALL TIMES (AS WELL AS ASSYMETRIES IN
RISE~ AND FALL-TIME DEPENDENCIES ON INPUT AMPLITUDE). SucH
FACTORS, AS WELL AS THE PRESENCE OF A FINITE OFFSET, WILL AFFECT
THE RATIO OF THE YIELD OF 1s AND (s IN THE RAW BIT STREAM:.

THE USE IF A FAST COMPARATOR WILL HELP AVOID THE
POSSIBILITY OF OSCILLATIONS IN THE COMPARATOR CIRCUIT. GooD
HIGH™FREQUENCY DESIGN PRACTICE IS ALSO IMPORTANT HERE, AS IS
CAREFUL TESTING TO'iNSURE THAT OSCILLATIONS DO NOT TAKE PLACE
UNDER SELECTED COMBINATIONS OF CQMPARATOR INPUT VOLTAGES: THE
INCLUSION OF A SMALL AMdUNT OF HYSTERESIS IN THE COMPARATOR
SWITCHING CHARACTERISTIC WILL HELP TO GIVE WELL™DEFINED AND
OSCILLATION"FREE QUTPUT TRANSITIONS-.

ONE ALTERNATIVE TO APPROXIMATING AN (oPEN~LOOP)
MINIMIZATION OF THE COMPARATOR ofFFSET (AS BY TRIMPOTS,
TEMPERATURE COMPENSATION, ETC.) IS TO EMPLOY AN ADAPTIVE
FEEDBACK CIRCUIT TO OBTAIN A SELF~ZEROING THRESHOLD- SucH A
CIRCUIT MUST BY DEFINITION HAVE A LOWER BOUND ON USEFUL
LOW~FREQUENCY CUTOFF IN THE APPLIED ANALOG NOISE VOLTAGE,
SINCE IT IS ESSENTIALLY A SWITCHED OSCILLATOR DRIVEN RBY THE
INPUT NOISE VOLTAGE- As LONG AS THE COMPARATOR TRANSITIONS
ARE DOMINATED BY THE INPUT SIGNAL (1E, THE LONGEST NOISE
TRANSITION DURATION IS SIGNIFICANTLY SHORTER THAN THE FREE
SWITCHING PERIOD OF THE FEEDBACK CIRCUIT), THE CIRCUIT DOESN'T
KNOW IT IS A SWITCHED OSCILLATOR INSTEAD OF A COMPARATOR-

Page 18
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THE FOLLOWING LIST SUMMARIZES SOME POINTS TO CHECK IN
DETERMINING THE APPROPRIATENESS OF ANY 6IVEN RNG cilRrRcuUlT TO ITS
INTENDED OPERATING ENVIRONMENT (OR VICE VERSA).

UsSe VERY CONSERVATIVE RATINGS WITH RESPECT TO SEMICONDUCTOR .
SPECIFICATIONS. BE SURE TO FOLLOW ACCEPTED DESIGN PRACTfCES-

USE A MAIN POWER SYSTEM WITH ADEQUATE EMI REJECTION AND

POWERTLINE TRANSIENT SUPPRESSION-.

Use LOCAL OR ON"CARD POWER REGULATION FOR ANALOG CIRCUITS.

DoN’T USE BATTERIES FOR POWER =~ THEIR ATTENDANT RISKS
AREN'T WORTH ANY POTENTIAL GAINS IN SYSTEM ISOLATION.

USE ADEQUATE FILTERING, ISOLATION, AND SHIELDING (BOTH
ELECTROSTATIC AND MAGNETIC, IF NEED Be). Use FEED*THROUGH
FILTERS AND FERRITE~BEAD ATTENUATORS-

USE COMPARATOR DECISIONS MADE DURING QUIET PERIODS OF
ASSOCIATED DATA~PROCESSING EQUIPMENT CLOCK CYCLES-

INCLUDE SOME FORM OF FIRST=ORDER CORRECTION FOR UNEQUAL
YIELDS OF 1s AND s FROM THE RAW COMPARATOR OUTPUT.

AVOID OFF“SYSTEM OUTPUT~DATA STRAYTCURRENT PATHS (SucH As
GROUND LOOPS) BY USING DIGITAL OPTO®ISOLATORS- REFRAIN FROM
ASSUMING THE BURDEN 0# THEIR DISADVANTAGES (MAINLY COST AND
SLOW RESPONSE) IN COMMON-GROUND SYSTEMS WHERE THEIR ONE
PARTICULAR ADVANTAGE IS NOT -REQUIRED-
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OtHeR ELecTRONIC RNG SysTEMS

==> THERE ARE TW0 coMMON TYPES OF RNGS WHICH USE RELATIVELY
INFREQUENT EVENTS TO STOP A FAST COUNTER AND GENERATE A RANDOM
OUTPUT DIGITAL WORD. THE RADIOACTIVE DECAY RNG uSEsS A SOURCE
OF LOW-LEVEL RADIOACTIVITY AND A RADIATION DETECTOR TO GENERATE
THE RANDOM TIMING PULSES. THE EXTREME~EVENT RNG USES A RANDOM
ELECTRONIC NOISE SOURCE, BUT HAS A TRIGGER CIRCUIT (COMPARATOR)
WITH A THRESHOLD SET RELATIVELY HIGH WITH RESPECT TO THE
AVERAGE NOISE AMPLITUDE.

IN BoTH cLAsses oF RNGs, CARE MUST BE TAKEN TO DESIGN
DIGITAL ELECTRONIC CIRCUITS WHOSE OPERATIONS ARE NOT
SUSCEPTIBLE TO EFFECTS FROM DIFFERENCES IN LOGIC RISE AND FALL
TIMES. IT IS ALSO ADVISABLE TO USE FAST DIGITAL LOGIC
FAMILIES, TO MINIMIZE THE POSSIBILITIES OF SUCH PROBLEMS. IN
PARTICULAR, BE SURE TO USE SYNCHRONOUS COUNTERS AND AVOID
RIPPLE COUNTERS, WHOSE VARIATIONS IN STATE SWITCHING TIMES CAN
BE TRANSLATED INTO UNEQUAL PROBABILITIES OF OCCURRENCES OF THE
ouTPUT STATES (DATA WORDS) OF THE SYSTEM.

IN rRADIOACTIVE DECAY RNGs usinG GEIGER*MUELLER TUBES:
ReAL1ZE THAT THE G-M TUBE HAS A RELATIVELY LONG
OUTPUT-PULSE~AND-RECOVERY TIME PERIOD, AND DON'T PRESS THESE
LIMITS IN ATTEMPTING TO OBTAIN A FAST OPERATING RATE.

IN soL1D~STATE DETECTOR RNGs: DETERMINE IF YOUR DETECTOR
CHARACTERISTICS AND YOUR PARTICLE BEAM GEOMETRY/COLLIMATION
YIELD ESSENTIALLY FULL ENERGY DEPOSITION IN THE ACTIVE VOLUME
OF YOUR DETECTOR. IF NOT, THRESHOLDING WILL BE NECESSARY IN
THE PULSE AMPLIFIER CHAIN. MAKE SURE YOUR THRESHOLD IS STABLE
OVER TIME AND TEMPERATURE, AND IS PRECISELY RESETTABLE IF IT IS

VARIED TO CONTROL THE AVERAGE COUNT RATE. -
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INTRODUCTION

A serious problem in evaluating variability across
laboratories in psi research has been the absence of
systematic description of subject populations being studied.

When subject characteristics are unspecified, it is not
possible to assess the likelihood that a subsequent
procedural replication in another laboratory failed to
replicate the original findings because its subjects were
drawn from a different population. Unfortunately, there has
been little uniformity in reporting subject characteristics
even in the more homogeneous research domains (e.g., ESP
ganzfeld, RNG PK research). Descriptions of subject
characteristics in the research literature vary from
detailed psychometric breakdowns to nothing more than the
number of otherwise anonymous subjects/operators. PRL
addresses this problem through standardized participant
registration procedures.

PARTICIPANT REGISTRATION PROCEDURES:

We are including a copy of the PIF which can be
photocopied and used intact. You may want to use the sample
cover letter to create your own,

New participants in the PRL program complete a 55-item
Participant Information Form (PIF) prior to participating in
PRL experimental research projects. The PIF provides
information concerning demographics, basis of recruitment,
attitudes toward psi, personal psi experiences, and
experience with potentially relevant personal practices such
as stress management, biofeedback, etc. The PIF also
includes information on medical history, sleep patterns and
dream recall.,

The PIF data are stored in a hierarchical computer
database (currently the "General Manager" database for Apple
//) and constitutes each participant's base record.
Subordinate records are added to a participant's file as
s/he contributes to PRL test series. Those who participate
in more than one experimental series complete the
Myers—-Briggs Type Indicator (MBTI), a well-established
psychological inventory designed to assess cognitive and
perceptual characteristics (see PRL Annual Report, 1982,
Section II for description of the MBTI). MBTI data are filed
in the participant's PIF record.



Psychophysical Research Laboratories

301 College Road, East
Princeton, N.J. 08540
(609) 452-8144

We're pleased to have you as a potential participant in our research
here at PRL.

As a first step, we'd like to gather some information about you. Some
of this information will help us to understand you a little better; some of
it will be compared with the responses given by other research participants
in order to help us understand better how people's attitudes and experiences
affect their ESP.

All of the information you give us will be kept strictly confidential--
no one except PRL staff will be able to find out what responses you gave to
any of the questions unless we have asked for and received your permission
in writing to release that information.

Thank you for your cooperation.

The PRL Staff



10.

11.

Date

Name

Address:

Phone:

Date of Birth:

Place of Birth:

If you sometimes think in a language other than English, please specify:

Occupation:

Education:

What was the source of your referral?

Media - if so, which?
Word of mouth (who?)
Scientific literature
Staffer (who?)

Other (please specify)

Please describe briefly the basis of your interest in this research:

At what times are you available to participate in this research?

Please use the following definitions for the purpose of answering the next three
questions.

PSI: Direct interactions between mental processes and the physical world
occurring outside currently understood channels.
PST is commonly divided into two categories:

Extrasensory Perception (ESP): Reception of information without the use of
the known senses or logical inference.

Psychokinesis (PK): Mental influence on the physical world.



ESP is for convenience further subdivided into three categories:
TELEPATHY: ESP of the thoughts, feelings or behavior of another person.
CLAIRVOYANCE: ESP of distant physical events or‘objects.
PRECOGNITION: ESP of the_future.

12. Using the f61lowing scale, rate the strength of your belief in psi:

8 ] a B 4a a a

1 2 3 4 5 6 7

Don't : Believe
Believe Neutral Very Strongly

13. Have you had experiences which you thought involved psi?
Yes No

14. 1If you have had experiences which you thought involved psi, which of the
following do you feel you have experienced? (Please check) ’ _ '

[3(a) Telepathy

[J(b) Clairvoyance

I(c) Precognition

(3(d) Psychokinesis

(O(e) Other (Please specify)

If you would like to share your experiences with us, please do so on the back
of this sheet.

15. In general, how often do you experience coincidences?

O a g O a O 0
1 2 3 4 "5 6 7
Never Occasionally Frequently

16. In your experience do coincidences come in clusters or occur fairly
regularly?

17. Are you aware of any special circumstances associated with your experience
of coincidences?

18. Have you ever participated in casual testing of psi phenomena? (E.g.,
card-calling games with friends) '

Yes No

If yes, please describe:




19,

20.

21,

22.

Have you ever participated in formal laboratory testing of psi phenomena?
Yes No

If yes, please describe:

Do you have any special dietary habits?
Yes No

If yes, please describe:

Do you take nutritional supplements (e.g., vitamins)?
Yes No
Please check the medical problems you have or have had:

More

Currently 1-5 Years than 5
Years

Diabetes

Epilepsy

Heart trouble

Back trouble

Mental disorder
Loss of hearing
Poor eyesight
Colorblindness

High blood pressure
Respiratory disease
Cancer

Nervousness

Other (Explain)

23.

24,

Are you currently taking prescription or nonprescription medications?
Yes No

If yes, please specify:

Do you use drugs other than the medications listed above? If so, do you
consider your use (please check)

Occasional Mild Moderate Heavy

Alcohol
Caffeine
Tobacco
Other drugs




25. Do you have regular sleep habits?

Yes No

26. On the average how many hours a night do you sleep?

27. Do you feel you get enough sleep?
Yes : No

28. Have you ever practiced any form of mental discipline, e.g., meditation,
biofeedback, hypnosis, relaxation exercises?

Yes No

28.(a) 1If yes, what kind?

28.(b) 1If yes, consistently or sporadically?

29. Have you ever studied any physical regimen such as hatha yoga, tai chi,
aikido, etc?

Yes . No

29.(a) 1If yes, what kind?

30, Have you ever taken part in a formal self—imprévement program such as
TM, psychotherapy, est, etc,? -

Yes No

30.(a) If yes, please specify:

31, How often do.you recall specific content of your dreams?

a O O 0 O 0 ol
1 2 3 4 5 6 7
Rarely Once . Almost
’ a Week Every Day

32. To what degree do your dreams differ from your ordinary everyday experience?

O 0 a D d O |

1 2 3 4 5 6 7

Not Very
at all much

33, How often are you aware that you have dreamed without being able to
recall the dream's content?

0 O | 0 a o 0
1 2 3 4 5 6 7
Rarely Once Almost

a Week Every Day



34,

35.

Rarely

36.

Rarely

37.

38.

Not at

39.

Never

40,

Never

Have you ever had a dream in which you were aware you were dreaming?
Yes
If you have had a dream in which you were aware you were dreaming, how
often does this occur? _
a a a a a a
2 3 4 5 6 7
Once Almost
A Week Every Day
How often do you daydream?
a a- a a a a
2 3 4 5 6 7
Daily Hourly
Please rank order from 1 through 4 the thematic content of your daydreams
where (1) is most frequent and (4) is least frequent:
(a) Past events
(b) Possible futures
(¢c) Fantasy
(d) Other (please specify)
1.
2.
3.
4.
Do you enjoy activities which require an involvement in fantasy?
a O g O a a
2 3 4 5 6 7
alil Neutral Very Much
How often do you lose awareness of your surroundings when you get involved
in an activity?
8| 8] 0 O a a
2 3 4 5 6 7
Half Always
the time
How often do you lose your sense of time when you get involved in an
activity?
0 0 O O a d
2 3 4 5 6 7
Half Always

the time



41, Do you believe that
a (1 0 0 i 0 0
1 2 3 4 5 6 7
Things People
"just happen' make things
happen
42, Are you usually:

a a - g 0 a a a
1 2 3 - 4 5 6 7
Early On time Late

43, How strongly do you believe in luck?

a a d a 0 a a
1 2 3 4 5 6 7
Don't Believe
Believe Very Strongly

44, Are you a lucky person?
Yes No
45, How frequently do you have accidents?

a a a 8| | a g
1 2 3 4 5 6 7
Never . Weekly Daily
46. Do you like to participate in a situation in which something important

to you is at risk? (See the list below for examples)
1 2 3 - 4 5 6 7
Don't like Neutral Like very much
at all
47. Please check those activities you enjoy:
Od(a) Gambling
[J(b) Games of chance (no monetary risk)
[J(c) Speaking or performing in public
[Q(d) Activities involving physical risk
48, On the following continuum, where would you place yourself?
O .d o a a o a
1 2 3 4 5 6 7
Outgoing . Reserved
49, On.the following continuum, where do you place yourself? -
a
a a a g O a
1 2 3 4 5 6 7
Not . Highly
- Competitive

Competitive



50.

51,

52,

53.

54,

o5,

Have you played video games?
Yes No

If you have played video games, which ones have you played?

If you have played video games, where have you played?

If you have not played video games, would you like to?

Yes No

How do you express your creativity?

(If you need more space, please use the back of the page)

If there is anything else you think we should know, please use this space:






