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10.

WHEN

OBSERVABLES gﬁgT
EVENT DOCUMENTATION il
WHY

Date, Time and/or Duration of Event.

Obsenver - Who orn What Accomplished Observation

What was Observed

A. Physical orn mechanical object on objects

B. Lights, Sounds, Reactions on Other Phenomena

PLace 0§ Occwrrence

A. Wherne Did Event Occur

B. Point in Space

C. Geophysical Location

Physical Description

A. Sdize, Shape, Colonr, Texture, Doors, Maternial

B. Dynamic Activities - Lights, Sounds, Motions, Velocities

Fornce on Enengy Field Effects - Static ox Dynamic

A. Electromagneiic, Magnetic on Electrnic

B. Accoustical orn Mechanical

C. Particle Radiation - Radio Activity

D. Gravitational

Physiological Effects

A. Event, Post Event, Residual on Delayed

Paychological E§gects

A. Event, Post Event, Residual orn Delayed

Plant and/on Animal Reactions

A. Event, Post Event, Residual or Delayed

Othen Coincidental Occurrences

A. Pre-event, Event and Post Event

B. Local on Wide Spread - 4L.e., Power Failurne, Animal Unrest, efc.

C. Atmospheric, Geophysical - 4i.e., Holes in the Clouds, Earth Tremors,
Explosions, Loud Noises, Fallen on Deposited Materials



OBSERVABLES
SENSORS & OBSERVATIONAL
CAPABILITIES

1. HUMAN (Direct)
A. Visual - Dineet Observational Sighiting
Time of observation
Position in space on Location - dinection of motion - duration
(relate to standand nefenrence and/on absolufe coordinates
with instrumentation aids)
Physical description
Size, shape - apparent changes - erratic on unusual movements
Motions - Rotation, Velocity and position changes on movements
Colorn - Photon emission - Glowing - Pulsating - Paint on
Matenial, efc.
B. Hearning - Sounds
With and without auditory aids - Kind, Amplitude, Duration as
compared with characteristics of familiarn sounds or unusual,
new expenience.
C. Smell
Associated odons as compared with familian, usual or unusual
expeniences. Relative sinength and duration (residual).
D. Taste
A parnticulan sensation of tasting noi necessarnily associated
with smell - brackish, acid, sally, sweet, eftc.
E. Touch (Physical Feelings)
Sensations of warmth, coldness - geel of material surngaces -
textune, strweture, vibration, etfe. Buwms on other physiofogical
body changes, ete., Immediate on delayed
Feelings (Psychological)
Pre-event, Event and Posi Event - nesidual on delayed. Possible
PSI phenomena.
2. HUMAN (Indirect) - Measwreable on Analyiically Obiained:
A. Material Phenomena - Physical Changes in orn on Materials -
Bwws, Manks on Scans - Changes in Position, Colon, Texture,
Possible Radiation Effects. Pre-Event, Event and Post Event,
Residual, Delayed, Temporaru or Permanent Permutations.
Physical Residule,

o



Sensons & Obsernvational Capabilities (Contd.)

B. Instrumented Observations & Recorded Data - Optical, Electromagnetic,

Accoustical, Mechanical,

3. ANIMAL (Direct & Indirect)
Pre-event, Event and Post Event, Delayed onr Residual
Actions on Reactions - Physiological Changes
Laboratory Analysis - Possible PSI Phenomena

4. PLANT (Direct & Tndinect)
Physical Changes - Immediate, Residual on Delayed
Bent, Broken, Bwwt, Died, efe.
Labonatony Analysis - PossiblLe PSI Phenomena



QUESTIONS

How would we decide that the technical information contained in a
contactee nepont is wonth considering?

1§ every UFO nepont were thue, it would contain technical information.
A. How 2o group and/on classify the kinds of information 80 as Zo be
subsequently most useful.

What are the principle charactenistics of an object that would cause
an Ain Base to scramble gightens and/or attempt to intercepi?

In a multiple wiiness sighting, how do we determine which witness has
the most accunate overnall description of event?
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FIELD DATA ACQUISITION

MDAC-WD's Atmospheric Sciences Branch and Advenced Concepts Joint Portable-
Mobile Field Data Acquisition Facilities.

INTRODUCT | ON

In the furtherance of certain objectives in Advanced Concepts research and
to provide critical data for the Atmospheric Sciences Department, it has
been observed that much of the information néeds (as to atmospheric phe-
nomena and electrical disturbances), are similar.! 2 11 therefore seems
advisable to provide a Portable-Mobile field data acquisition capability
jointly useful for these and other efforts.

Through extended discussions between concerned persons, a basic summary
and outline for the general scope and depth of observations has been
suggested as outlined on pages 2 and 3.

It is hoped that a further study of instrumentation and supplemental

requirements will result in recommendations for an adequately outfitted,
extremely versatile portable-mobile capability. To this end additional
related discussions will be conducted and findings will be reported as &

continuation to this document.

/zé?é?égéz;fiiaéiﬁiiyéfy

W. P. Wilson, A-833
|1 November 1968

. Wood, A-830

. Goedeke, A-830
. Hildreth, A-830
. Brown, A-833

CC:

«=>»w
TE0OZ

1 Ball Lightning Research Report, January 1968, DAC-60941, K. M. Evenson
and A. D. Goedeke,

2 Proposal to Investigate Ball Lightning, 23 August 1968, MDAC-WD Space
Sciences Department, DAC Letter A-13P1349-68-508Q.



BASIC REQUIREMENTS
FIELD DATA ACQUISITION

(1) MOBILE-READY ACCESS, MANNED (2) PORTABLE-REMOTELY INSTALLED, SELF-SUSTAINING
|  AREAS OF OBSERVATION
- Earth Sciences’ Reexamine prior observations, : 4
I Anomalistic
» - Atmospheric : and make new observations for '
= ‘Phenomena
- Cosmology - : : possible unreported effects
e e e e e e e e e o e e e e e e e e e o e e e T T I e U
INSTRUMENT TO OBSERVE & RECORD
Magné?!é Gradients
Electric Gradlents :
Gravlty Gradients ) - Time
~ Air-Earth Currents - Lécaflon 4% , - o Events -3
: ¥y
Conduct!vity - Direction ' " o Quantitative o
EM Spectrum - Density (Magn!tude) : o Qualitative
X-Ray ‘o !
uv - Energy/Frequency o Time Domain
- Optical
IR s - Polarization
Radio

Partlicles (Nuclear)



Meteorolcgical

Air, Temperature, Humidity, Pressure i

¥Wind, Speed and Gradient
Tempera*ure Gradient s
lon Pair Production _;”':'
herosol Number '
Weather - (Observe or pho+ograph)

Clouds, Ralnfall, lce, Snow, Etc.

Cosmic & Atmospheric Events '
Physical - Solid ObJec*s, e+c.

Coherent Radiation

1 - \ APl L

“Unusual Sensing

~ Besic Requirements - Field Data Acquisitidon (Contd.)

- Time 1 ; I. ! :r_{

% MagnTfude’ .00 el el

.- Location -

- Far & ﬁear f:eld ' Hy
= Ranging & Locati ng :
'-~EM & Mechanical 5
(Lighf, Radio or Sound)

11

- Planf annmal & human

reactions or residual effects

I« o Ko I

S+andard instrumentation -
Manuai or Automatic

Observations & Recording

o.Photographic Records

0 Astronemical Observatiors

o Radar Ranging

‘o Suitable Transducers

o Multi-channe! Radio .
o Graphic Recorders
o MagneTic Recorders

Visua! Observations 2
interrogation R
Magnetic Recorders L
Photographic Records ‘:{;h
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TABLE i - B SENSING REOUIREMENTS
SAGNETIC YECTOR - H FIELD, UNITS *IN GAMMAS (i x 10-5 Oersted)
Duration Sec ‘> 10 1 0~} o2 . 10-6
i e s Anbient 50,000 *= 20 50,000 = 0.1 50,000 * 0.01/¢
53 Components : s
A Lower Limit 10 t | | £100 {0
2 Piaces Y g
Upper Limit +108 £ (08 £108 £ 10° 105
Sensors - Magnetometer, Absoiute and Relative Measurements &
Readout Anzioq, Real Time /0, 900,90
Cesiun - - Varian Model V-4938 = - ; Aoprox imate Cost $8,000.00 |
Magnetometer, Gradient Sensing <,
Readout; Angleg, Real Time —we
{(Threedinternally Constructed, ~ Approximate Cost $250.00 Each 750.00
FiLLOTRIE VECTOR - VOLT/METER
Duraction=-Sec, > 10 | Lo e
i ?, 7 Amb ient z 100
S LOTDENEenTS
o Bt s lower Limit * 100 ey z, -4 £ 0,01
Upper Limit {0,000 1} ,000 +{,000 £i0

Sensors -~ Eiectrostatic Yolimeter, Absolute and Relative Measurements
Readout Analog, Real Time To Chart Recorder
Comstock & VWescott - Model 12008 - Approximate Cost $3,100,00

Electrometer, Feiative and Gradient
Readout Anaiog - Real Time To Chart Recorder
Threo) Internal ly Constructed - Approximate Cost $150.00 Lach 450.00

A




o ®

ELECTROMAGNETIC - RADIO - WATTS AND/OR VOLTS/METER

Duration-Sec. = 19~8 1 e Secs/Cycle
2 i -6
PR T City 10- 0= i0 # Volts/Meter
Felasization Gt il Country 10-* 10=* 10-8 Vol ts/Meter
Direction Signal jig=b2 1% jp=1a Watts (1 WV/509)

Sensor - Broadband Spectrum Analyzer Absolute Men=urements
Power - Ampiitude and Spectrai Content ,01 to.'},250 Mhz

Readout in Real Time, Time Domain and Freacuency, Visual Display and Analoq or
Digital Data To Chart or Magnetic Tape Recorder
Hew lett Packard Mode! 8554L R.F. Section with the 8552A |,F. and 1405 -Display System

Approx imate Cost $6,000

.Radicneters and Auxiliary Rad}o Equipment Approx imate Cost 3,500
Readout in Real Time, Visual Dispiay, Analog or Digital To Chart or Magnetic Tape Recorder

ELECTROMAGNETIC = IR - WATTS AND SPECTRAL CONTENT

Duration-Sec , [g=12 19”23 1 it
Polarization Ambient ~ Limits Vary As To Location, Day=Night & Local Artificial Heat & Light Conditions
birection Siagnal Expected Levels To Be Determined

Sensors - Standard Radiometric-or Photograpliic ‘Techniques, Polarity & Color Sensing, Thermal & Photosensitive Devices

Radiometers - Photometers and Spectrometers
= Suttab le Manuwfacturing Types.and Approximate Cost To Be Detemined.
-2 Wili Be Reiated To Fol lowing Two Ifems (5) and (6)

Readout: Analeog, Digital fo Chart or Magnetic Tape Recorder




ELECTROMAGNETIC (OPTICAL) - POWER LEVELS AND SPECTRAL CONTENT
2.3 x 10~ .4 x (0”14 Secs/Cycle

Duration~Sec.

Polarization Anbient Day-Night Atmospheric & Local! Artificial Lighting Conditions

Direction Signai Expected Levels To Be Determined

Sensors - Photographs (Movie Camera -~ Coior)

Photo-Optical Tracking - Photograpnic, Still & Motion Picture - Black-White & Colior
Folarity & Color Sensing, - Related Spectrum Analysis instrumentation & Readout as Under |tem (&}

6. ELECTRCMAGNETIC (UV)
3 Duration-Sec .4 x 10-1% 3 x 10726 (Soft X-Ray)

Amb ient Day-Night, Atmospheric & Local Artificial Lightina Conditions

Signal Expected Levels To Be Determined

Sensors - Photo-Optical Tracking - Photosensitive Devices & Photographic Materials, Polarity Sensing o |
Related Spectrum Analysis, & Readout Instrumentation as Under Items (4) and (5) ‘;' . 3

7. ELECTROMAGNETIC (X-RAY) )
(1) Soft X-Ray (2) Hard X-Ray {3) Gamma Radiation ‘ &

May Be Coherent CW, Periodic or Random Radiation € 3 x 10716~ 3 x 10713

Buration
or Discrete Particles vs. Time

Ambient = Day-Night Atmospheric & Local Normal Background

Signai Any Leveis Above Background, Time Averaged, Steady State or Part

Sensors - Gamma SensiTive Photographic Materials - Radiation & Particie Counters
: Measure Photon Flux ard Energy
' Readout: Spectral Content - Time,Density Averaging T Analcx
e | Magne?nc Tape Recorders.



8. GRAVITATION -

Duration Secular

Ambient

Signai

9. ATMOSPHERIC PRESSURE

Duration-Sec

Ambient
Signai

by
lo Nuclea/r’ Particle

10. NATURAL AND RESIDUAL SIGNATURES
Odors

Ground Deformaticn

Response of Trees and Plants, Animals, Humans,

Vehicle Parts

10”1

10—




SITE CHARACTERISTICS
Location ,
Terrain : ety .
Time of Day ] o L

Weather Conditions (Reauired for UFC and Ball Lightning)
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EM SPECTRUM CLAS

ARBITRARY STANDARD USAGE BY BANDS iA

PARTICLE & COSMIC RAY

BAND WAVELENGTH- A FREQUENCY- feps 1
3%x108/ feps 3x 108/
Meters Cycles/Second

MP 3 x (011 | x 108 103 3 [
ELF I x 108 | x 10° 3 3 x 103 3.
VLF 4 | x 10° I x 10" 3 x 103 3 x 104 34
LF 5 | x 104 | x 103 3% 10 3 % 105 3.
MF 6 | x 103 I x 102 3 x 10° 3 x 10° 3,
HF 7 Il x 102 | x 101 3 x 108 3x 107 3.
VHF 8 I x 10! 1.0 Meter 3 x 107 3 x 108 3.
UHF 9 1.0 Meter | x 10~} 3 x 108 3 x 10° -
SHF 10 i x 10-1 I x 10”2 3 x 10° 3 x 109 3.

CEE a8 ol 3 x (01}
MM 12 | x 1073 |5 4008 %y got) 3% 1p13
INFRARED I x 1075 I x 1078 3 x 1013 3 x 103" 3,
INFRARED I x 1078 6.8 x 1077 3% i0t" 4,4 x 10}% 3,
VISIBLE 6.8 x:10°7 4,2 x 1077 l&iksc JOYY 7.1 x 102Y 2,
ULTRAVIOLET 4.2 x 1077 7x 1077 7.1 x 10!* 3 x 105 1.
ULTRAVIOLET | x 10~7 I x 1078 3 x (0!3 3 x l0i®
X-RAY | x 1078 I % 1079 310 . 3% 10t « 3,



-

Prior to Event

€ .
, 2 % vs, time
Event '
, L. '
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28 August 1968
W. P. ¥Wilson, Jr.

SUGGESTED STANDARD FORMAT
FOR TAPE INTERVIEWS

TITLE: Interview of Mr. Subject (Code Name if Appropriate)
as related to an (Observation - Contact, etc.) of/or with a (UFO
Aerial Phenomenon - Flying Saucer, etc.)

PREAMBLE: (To establish Who, What, Where, When, Why, and Limitations)

l. This is a (magnetic or other) recording of an interview being
conducted in (City County State) Date and Time

2. The interview is being conducted by and in the presence of Mr.

efc. and Mr. etc. the person now speaking. Mr.

will act as moderator. A
3. The sole purpose of this interview is to éﬁi?éé* information that

may be of scientific interest. or vatue./ All resutting information |
contained herein is to be considered confidential and proprietary —
and shall not be revealed to other persons for any reason except

d to b d with th the-participant

as agreed to by and wit e consent of Jre-part A{g(/’f‘7 nbewn

4, (If appropriate) For purposes of security and to insure right of
privacy the true names of the principles and/or observers, will
not be used but (They, He, She, etc) will be referred to and
addressed as (Smith, Jones, Etfc.)

55 (For Minors or Juveniles), Prior permission for interview should
have been obtained from parent or guardian).

Q. Address Sub ject - What is your age? And Occupation?
A. Answer
Q. Is this interview being conducted with the knowledge and consent

of your parent or guardian? Answer.

Introduction

Q. 4. Address Sub ject - What is your age and occupation?

AC

Q. 2, Do you understand that the information to be discussed during this
interview will relate only to observations made by you (and other

persons if any) and will not include any Ideas or inventions of a
proprietary nature?

Q. 3. To the best of your knowledge and bellef are the incidents and or
observations to be discussed during this interview true and
factual occurrences?



Q. 4. Now  Address Subject - It is our (my) understanding that at some
time in the past you (saw, heard, or were involved with) something
unusual?

A.

Q. 5. To the best of your recollection, what was the date, time and place

of this occurrence?

A.

Q- 6. Statement - Now, Address Subject will you tell us, in your own
words, just what Tt was that you saw (heard etc.)?

NOTES:

I. Allow uninterrupted narration for suitable period, make notes and question
sub ject between periods.

2. Close a particular session or end of tape with time notation and future
action if there is to be any.

3. Date and identify all taped material and prepares for safekeeping.
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PLASLA AND UNIVERSAL GRAVITATION
Gk is dimensionally charge/mass und is 2.584107 ¢es.u. per gram.
That 1L may actually be electrostatic charge per gram thus oflers it-
el as an explanation of gravity. But this naive interpretation

has been avoided because of the formidable problems incurred by the
enxparently complete noapolarity of gravity and the absence of a-satis-
Lactory mechanism for the accumulation of the required amount of
sharge on one body, @.g, |54 j0*7 e.8.0. for the ecarth and

€16 - 101 e.s.u. for the sun. On the other hand there are

S:vur;l reasons to believe that giraviiy is actually of elactirica

and magnetic origine. Let us summarize scveral of these reasons:
gl) wvwar;n»ntal evidence shows that the earth is being
coztip;ﬂ;ly and uniformly bombarded by cosmic radiatiocn at a rate

evidently in excess of 1018 cosmic-ray particles pert, second.
MOr\rver, the "primaries" of cosmic radlatlon are awparentlv
almost entirely positive ions. (9), As a matter of fact our
magnetic field is such as to permit uuuetratlon by charges only
P\#%%-fo‘* e.s.u./gram or less. Therefore electrons would

nuvg to have relativistic masses of around 3+ /0% 1, to pene~-
trate the earth's magnetic field. While this is well within the
energy raange of cosmic radiation, at least many times sm=% laupre

positives than negatives should be and evidently are able to pene-
trate into the Karth's atmosphere. But at a minimum of 1'% .
clementary positive €harges per second or about (0% e.s.u. pe
second for the whole earth the charzge on the earth would 1ncru“se
at a rate of at least JO'® e.s.u. per year.
(2) The magnetic moment of the earth has the value required

bv a c¢irculating charge distribution corresponding to the charge
(3 = V@ dlstrlbuted approximately uniformly thpoughout tne
earti Q, 1.€ey

A = e@ﬂ@/&f’l@c (iii.35)

where €@ IS 6"/-‘“ lqgilte)the earti's magnetic moment,h@the
"mechanical moment"” of the earth and ¢ the veloclty of light.
This relationship was first noticed by P.M.S. Blackettaq)and
applies also to the gsun and other stars.

(38) In referenceil}the author presented a general unification
concent wnich seems t0 show that the same fundamental laws apply
in celestial as in atomic and molecular (and probably also
nuclear) systems. Moreover it was there shown that gravity is
intimately relatéd to the radiation from the central body. The
most important correlation bearing out this intimate relation to
auovic systems is the observed ¢o upllnw between orbital and spin
states brought out in ruference{ﬁ

(4) It is possible to take a furwe "sample" of the matter on
the earth, -namely that comprising the atmosphere, or <, 7+ /O
Zrams, and show that it contains, within experimental error, the
rcqu;red electrical charge, namelyabout [36+j0/8 e.s.u. Thus, if
we treat the atwmosphere as a contentric-ghilere, #iae condensor
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(3) There is a tremendous accretion process going on in the
olar system that amounts evideatly to abcutlﬁ“ grams of micro-
meteorites on the earth each year (Hbldole)wy. Assuming a ratloﬁxof
ore

than one thousand to one for the gaseous material

CH; He,C0., HO, ,etc.) compared with solids in the accretion
process as 1ndzcatca by relative abundance data, there may be
about %« [O grams/sec total accretion on the earth. This is, at

least within an order of magnitude, the amount of accretion necessary
to maintain a vOQSad1+erma(5%izﬁr on the earth against the
bserved cosmic radiation accumulation of charge.
(6) If the garbﬁ‘s mass increase due uo accretlon were 3¢ fo
-s/sec., one g might expect the suns's accretion to amount
O Brip m-~lwr & K)” grams/gec. assuming that the earth

@]

w
nvﬁ

%
(@]

.

it

rely 4ﬁturcunta t“at portlon of tne (probably) sperlually

tributed todial mass flux to the sun correswondlnm to the cross-
tional area of the earth. There is an approx1mdte check on this
al flux in the conditions existing in the chromosphere of the

. This may be shown as follows:

The electron density at the top of the sun's chromosphere is
about 2 j0"ce which is therefore also approximately the positive
charge density. If matter were unuerg01n$ effectlvel "free fall™
into the sun, its veloclty would be"*/nv = Y. Joem]l Ak, . This
velocity corresponds, through the ruéatlonngnvi- 7&‘k7’ 5
to a temperature of about 2.[0 °K for a gas of average mole-

cular Wbl”ht unity. This agrees approximately with the temnerature
of the solav corona as evidenced by the appearance of charged <
atoms, e.g., # £u iron, chromium, nickel, with charges of" Fi3 %o
- }G Ln it. Hence the accretlon on the sun may be as much as
MMH/( "‘TN’@ =2 joM. [ 7. IO'U'#{ ;0 L{,ﬂ. (7 .0 / Aa}n agreement with
the above ea th-sampling result 1 4
It is oi interest that. this klnetlc energy of accretion is/f v = /"
,ﬁh.; 02 |0 miWaich is about the known solar constant, namely
uvd; o fh ,.7 Anoqr ently one thus has a llkely explanation for the
solar constant that need not include, or is at least appromimately
of the same rcluhwvc 1mportance as, the -*l{e reaction via the
CJPUOJ—Hiu‘O’“H cycle that is supposed to be taking place in the
core of the s
(7)) In stur galectic nuclei ( and a postulated supergalactic
center) the vcraoe kinetic energy of any body should be
approximately the negative of the gravitational energy(?ﬂ"g,where

. . ‘is the mean distance from any element of mass to the center of

the system. Therefore
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From this asswaption the following are approximate va
quantities in equation 1ii.37 for three bodices of gre
to us (based on an average atomic w@ight of 0.5).

Body M{grams) N _
sun e 0 el 3-10% 2
reffective galactic nucleus L (et ~s 0T "o
effective supergalactic nucleus ~2(0%®  ~u0¥ ol O

Based on the above facts togather with the quasiulat'tfé’é
of plasma outlined above, let us now present the followiggt.
model" of gravitation: =3

Celestial bodies are "positively" charge particles éx
as (positive) lattices meshed in tremendous multi-electron
(or "eryscapaded) in which the circulating electron lattice
between and among the positive ions, i.e., in interplaneta
interstellgr and intergalactic space, exactly as electrons i
and plasma exist in the ﬁfee space between the positive-ion
lattice. "

The charging of celestial bodies positively is easily unde
and computed in terms (1) of the ion-cut-off characteristics of
the poweriul magnetic fields of celestial bodies and (2) of the
binding energy of plasma for positive ions. First consider the
selective absorption of an excess of positive ions by celestial
bodies on the one hand and an excess of electrons by inter-
planetary, interstellar and intergalactic space on the other.

In order to understand why more positives than electrons are i Y
able to penetrate the magnetic field of bodies & such as the sun ,
and the earth one need simply realize that the cut-off energy is
the order of a billion electron volts even for the earth and, of *
course, greater for the sun and other luminous stars. To have
such large eanergies, positive ions need to have relativistic mas €s
actually not much greater than their rest masses, however, veld
always at least approaching closely the velocity of light. But it
would beg necessary for electrons to have relativistic masses more o
than (O° times greater than their rest mass in order to penetrate ¥
the magnetic fields even of planets to say nothing of stars and
galaxies. It is instructive to consider the radii of circular )
orbits of nuclei and electrons moving as "sat@llit8Y of the
earth and slin in or near the eclyptic plane. From the eguation

Mot =e vHo/e (iid

and realizing that the component of magnetic field Ha perpen

<

cular to the velocity vector falls off as the cube of the.q}

one obtains. ‘ '
q&,=<; ;&/ﬁ%afﬂ)/a

where the zero subscript desigpates the value at the surfac
the body in qguestion and O = v/ . Bguation iii.39 gi
for protons and othe comgletely-%triped ions Mg s 02745
for the earth, and Ky &i0* B~/ for the sun. Bu
electrons 1’:,/4.5& oo B=Ys ~ for ‘the earth, and r/:@ o
for the sun. Thege are therefore the closest distan
approach for ions and electrons ¥ of external origin. NO

-3
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dalulCLg the sun's magnetic field at one AU (
d'ata ce) Lﬁjo means that penetrating positive pa
/ 1. gln“zlng outside the earth-ﬁoon system WOl
uLMAt Aln“lly dbout the earth in an orbit inside the moon's
but electrons in this range of energies would be so far on
the earth that they would be governfid strictly by the
magnetic field. Likewise protons or:;:qat;n@ outsmde
3ybtcm and finally orbiting around tae sun at 0.2 &
would orbit the sun "inside" the sun' ”dster01d" ,
slectrons would orbit enly "outside" the aste*oid-rlng
These conditions seem to define the limitis of the earth,
sun as nuclii placing the minor planets in a diffcerent b
than the major planets. That is, the maaor planets in tg
would be little "sisters" to the sun whereas the minor pl
would be "daughters".

Now for electron~posxtron pair formation the photon ener

o e « This corresponda to a temperature of about 00

Therefore the galactic nucleus should be able to "emit" 1
guanitities 'of "electrons-positron" pairs, in fact even more; f #
nnotons, becanse the spectral dlsplacement law (the Wein law) VA
would have the wave length of maximum intensity for emission from '
the galactic center at "less" than the "Compton wagve length" for :
tais clectron-positron pair. By decay and rearrangement the main - 41¥
radiation from the center of our galaxy might therefore be expected '
to be simply protons and electrons or H-atoms of initial kinetic i
energy about |o°° ergs per particle. Thege would have slowed down, by
brav1t¢.tlor,1al attragtion to the gglactic center, to about[oumﬁdb W

30 J0 2w (30,000 17) from the center of radiation. This is roh

&Dorox1ﬁately the ‘observed velocity of hydrogen in our region of b
interstellar space. Therefore it seems reasonable to assume that */¢
the observed hydrogen in interstellar space is really predominantly
that emitted as "sof¢ cosmic radiation" from the galactic center.
Lioresver, from the hihg~energy “tail” of the Stephan-Boltzmann
radiation from the galactic ceater one snhould except to find in'’
our region of space hydrowen atoms or ions (soft cosmic rays) off ¥
velocluy near the velocity of light, i.e., with energies perhaps
13 to (Of times greater than the average of the Stephan-Boltame
spectral distribution radiated from the galactic ceater.

The existence of a supergalaxy now a quite definate realitly
lead one to look for a "supergalactic" npcleus of effective
couparable to the diameter of the supergalaxy s satellites,
the ;“laxlcs, or |0*° to jO*? em. The supergalaxy would be

one because in the system-within-the-system coacept any syst:
in general, i.e., within a factor of about 10, about 165 ;
greater in diameter thaa its satellites. But at JO

shifts" €5 go to zero, hence all radiation either from 1
galactic aucleus or one of its satellites not intercepts
primary, secondary, tertiary, etc., satellite woulds
by space-curvature, to the gigantic nucleus. Now at.
temperature of the supergalactic nucleus (a0’ °Kiis
of the radiation distribution would have an energy hw
with aa upper limit radiation, corresponding again
 frequency $0Ga  tail of the Stephan-Boltzmann disti

H

e

0
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L ”1.31 . This 1is approximately the observed upp
of cosmic radiation and this model for cosmic radiat
igstent with observations and predicts that
the cosmic rays of highest enerzy is the supergalacti
which is emitting simply in accord with the well-gstabls
Stephan-Boltzmann radiation law. N o
Next, applyinz the concept of the plasma let us cofipute "
charge on a celestial body. A plasma has an "energy weliifia
depth givea (for an overall uncharged plasma) by eguation®i
This means that the plasma can "absorb positive ions" untii
increase in energy due to repulsion, i.e., the energy CA!?@L‘
of the charged "condenser”( g=CV ), exactly balances th
of the plasma providing one sprays the plasma condensor with 8
nositive charge. {Actually cosmic radiatioa is coing just th
far as the earth and presumably all other bodies are concern
The earth as a plasma (it is a good conductor and therefore &
metallic, or a plasma, as far as the macroscopic earta is
concerned) should therefore be able to absorb positive charge
the energy increase caused by this charge is e

CV/a=q/aC=N-|Exl

and' the charge is ; ]
q=fCN-[E] )%

For a chemical (or solid) plasma of the nature of the earth [E:]
amounts to around jo7! ergs per positive ion. Also assuming an

average atomic weight of 30, Ngy< [0°2, . Furthermore,(e=/g =

Cit[ om - Therefore ge=(a-6-jof. (05 )07/ >= 10* e.s.u. This agree:

almost precisely withG'/>Me and definately, it would seen,
identifies G¥>  with charge per btnit mass. Note also that for the
earth b8 =

B = ens f2me N

the condition VAT = GM"/’.LE, give somewhat (possibly 3 times)
too lurge a temperature evidently because the binding eanergy is laryg

ly chemical. <
One may likewise compute the (positive) charge on the sun from
Gquation iii.4l, i.e., from the eguation JQ*{<

~ a2 Ay o Ll -
CVL/2-=GM /lw = 3’/1C= i/la- '
"’ b i
¢ = G;/ M (iii.42
However, one finds that/ELf@ must be about 500 e.v. for the'gsgi
o

o

or

This is consistent with 'the composition of the sun and the fa¢
that practically all of the orbital electrons of the atoms up %
about Z = 13 to 15 should have been stripped at the thermal
cavironment of the sun, and therefore are plasma electrons. Ff{_;ﬁf
exasnle, one needs less than 2 per ceat of the sun to ‘be atou
ol atomic number 15 or greater to account for this "plasma' @
It is important to realize in tiis model that net univer



attraction despite an excess of positive charge on a'b
associated with the "energy well" of the plasma and ide
metallic (or plasmatic) polarizatioh, i.e., an effectiv
infinite dielectric constaat. In fact the increased e
Tl e B is emactly balanced by tae decreased energy @
interaction of the charge ¢ with ihe negative charge of
planetary electrons bonding the celestial particle in th
lattice. Indeed, owing to excellent conduction in the pla
particle~-on-a-particle is held to the systen, despite thé"
vositive excess by the familiar "imazge force" with a strength
determined simply by the binding enerzy of elementary ions for &
plasma, as determined by the "energy well'. ¢

UNIVERSAL FLASMA DEVELOPMENT

As noted above the supergalactic nucleus should emit at a maxil
intensity in the emnergy raange oi about 0% e.v. per photon. At
this freguency, which is above the Cowpton wave length for neutr
the photons snould decay in their {relativistic) half-life cycle
to matter itself, i.e., possibly first to neutrons (if the'pﬁjﬁgﬁrmi
is aot identically a neutron to start with), e particles, etc., T
and the electrons all probably initially, as they leave the nucl
in caarge balance. An electiron excess thea becomes trapped’'in the
space petween the supergalactic nucleus and its satellites by iy
the magnetic fields of the galaxies, leaving therefore an excess 8
of negative charge in this space and an equal positive excess, .. &
owing to the greater penetration of the positives, in all of the
zalaxies combined. Under conditions where the positives and
negatives can recombine to neutral atoms in the free space
betweesn the galaxies the "neutrals" can then accrete into the ga
without being hindered by magnetic fields. Svidently neutral
accretion must take place universally at a fixed ratiof: to the ‘
charge accretion in order to maintain the gravitational constant,;
The penetrating positive excess thus adds charge to the galaxies =
leaving an equal amount of excess negative charge in the spacelgqu(
between the galaxies and supergalactic nucleus, providing the . o
"chemical" binding energy of the galaxy to its positive super- .
galactic nucleus. This same process is repeated between a zala ,
nucleus and "its" satellites; by emission followed by decay t
charged particles, a positive excess of which is able to pene
the galactic satellites, the constellations, galactic clus
and the stars of the galaxy also becume positively charged
the excess negative charge remaining behind, owing to the
of all but a relatively few of them compared with the Pp¢
penetrate the sutellites, add to the "negative-excess!,
galactic charge. The hard cosmig rays of the primary
produce, of aourse, a large numper of high energy, po
negative sccondaries. Thils these secondary chatrges
separated to some extent (about one part in oM ) w
galaxies by the tremendous dynamo-action of the ro
fields of the stars and clusters of stars of the i
greater penetrating power of the high-energy 'tail'
0f this softer cosmic radiation. One¢ should realiz
peats itself again between the stars and their

ii¢ radiation from the star itself, aad agail
38 r satellites by cosmic-ray ”stai"'foq@gjw.



system. This latier process is the ‘Tbuomlﬂddt one an
in all systems. That is, cosmic-ray "star" {or explos
processes occurring insice any given system will be subj
the same dyaamo—actio 01 thu rotatlab mawnetlc moment 0

ucscrlhed above, *rrespccﬁlve of tae ornur or size of the :
system. This dynamo~action thus serves to produce a "positi
excess” on all massive bodies and a "negative excess" thro
all space, extragalactic, intergalactic, interstellar and
interplan&ary.

CEEMICAL BINDING IN PLASKA

4 remarkable feature of the plasma interpreted by the qu
lattice model is that it provides a means, under high intern
temperatures and high density, for realizing "chemical-bindi
energies far in excess of that in the stroungest chemical bond:
our terrestrail environment, e.g., as in CO, N, , diamond,
platinum, etc. For instance, it was indicated that the ”“heml
or plasma binding energy in the sun may be about 500 e.v. per
This concept is simply that when the nuclei of a plasma are
sufficiently close tozether, and the temperature hizh enough to
remove by ionization many or all of the electrons of atoms that
are ordinary core electrons comprising the positive-lattice ions
at low temperatures, the chemical-binding energy then becomes
comparable toS L =11s , where = is the total number of electron
per atom removed by ionization and meving in the quasi-lattice
of the plasma, and I. is the ionization potential of the it
electiron.

Thls seemingly guite plausible property of plasma thus offers
a sEEp simple explanation for the Il high-density dwarf stars.
in t is, if a boay were comprised largely of high atomic weight

nuclei, e.g., €& atoms of 16 electrons or more, and had an intern
upnocrature of say [0f , about 16 elections per positive ion woult
be plasma clectrons, and the binding energy would then be tremendou
grecater than in a plasma with only one or two electrons per positi
ion. At such a large binding energy the density would be comparah
la rge. :
This feature of the guasi-lattice model of the plasma also Ol
a plau51hle explanation of the tremendous binding energy of nt
if one also postulates a new realm of elementary partlcles,»e
of size as much smaller than a nucleus as the stars, conste
and clusters of stars arc smaller than a galaxy. A photon n
be reguarded as a plasma comprising a tremendous number of
elemuntary particles (e.g., Frenkel's &Sosbee "N-partic

Z) with a "positive excess" of 4h77. [0 €.S.u. per
aénd a neutron as a plasma with no charge excess. Realizi
the L1U%5 proton with its large positive excess is a stab
plasma, cne also realizes that the combination of two
one wita maximum possible positive excess and the othe
positive excess, e.g%., the proton and the neutron, wol
to form a plasma of a still deeper "enerby well" sim
it is more massive. The tremendous log of new, strang
" that are known to comprise atomic puclei is strongly ¢
'xf"f extremely minute, "nuclear galaxies" with charact



minute ga
stars anu 3
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