
OBSERVABLES 
EVENT VOCUMENTATION 

1. Vate., T,<.me. a.nd/01t VWUI..t,i.on 06 Eve.n.t. 

2. Ob.6Vt.veJL - Who 011. What Ac.c.ompwhe.d Ob.6Vt.va..:ti..on 

3. What Wa..6 Ob.6Vt.ve.d 

A. Phy.6ical OIL me.chan,lc.a.t Obj e.c.t ()II. 0 b j e.w 
B. Li..9h-U, Sou.ndo, Re.a.cti.on,,b oh. O.theJt Phe.nome.na. 

4. Pla.c.e. 06 Oc.c.U/1.Jte.nc.e. 

A. Whe1t.e. V,ld Event Oc.c.u.11. 

B. Po-<.nt in Spa.c.e. 

C. Geophy1,i~al. Loc.a.tion 

5. Phy6ic.ai. VUCJU.p,t,i,on 

A. Size., Shape., Colo 11., T e.UJ..VLe., Vooll..6 , Ma..tw.a.t 

B. Vynami..c. Ac.:Uvmu - Ughu, Sowtd.6, Mo:ti.on.6, Ve.locUJ..u 

6. FolLce OIL EneJLgy Field E66ecU - Sta;tlc OIL Vynarnlc 
A. Ele.c..t/1.oma.gnw.c, Ma.gne.:Uc. olt. Ele.c.ot-i.c. 

B. Acc.ou..6:ti.c.al OIL Me.cha,u.c.al 

C. Pa.lt:ti.c.le. Ra.c.u.a:t.-<.on - Rad,lo Ac.:tivi..;ty 

V. G1ta.v,Ua,t,lono.l 

7. Phy1,iologic.ai. E66e.c.t6 
A. Event, Po.6:t Event, Ruidu.a.l 011. Vel.a.ye.d 

8. P.6ychologic.ai. E66e.ct.h 
A. Eve.n.t, Po.6t. Eve.n:t, Ru,i,du.a.t 011. Vel.a.ye.d 

9. Pla.n.t a.nd/ 011. An,i,ma.t Re.a.c.:ti.on.6 

A. Eve.n.t, Po.& t Event, Ru,i,du.a.t 011. Ve.la.ye.d 

10. OthVt. Coinude.nto.l Oc.c.u.Me.nc.u 

A. P11.e.-e.ve.n.t, Event a.nd Po.o:t Eve.n:t 

WHEN 
WHO 
WHAT 
WHERE 
WHY 

B. Loe.al OIi. W,i,de. Sp11.e.a.d - Le.., PowVt. Fail.wte., A.n..i.ma1.. Unit.Mt, etc.. 

C. A:tmo1,ph(l)u.c., Geophy1,..i.c.a.l - ..i.. e.., I-lo.tu ..i.n the. Ci.Dudl,, Ealdh T1t.emo.>u, 

Explo.&,loti.6,, Loud No,i,1,e..&, Fallen oft. Ve.po.&i..;te.d Matelt.ia.£.6 



OBSERVABLES 

SENSORS & OBSERVATIONAL 

CAPABILITIES 

1. HUMAN I V.lJte.ctl 

A. V.l.6 ua.l - V-U!.£.c.t Ob.6 e.Jtva:t.,i..ona.l Si.gh;t,i,ng 

T .lml o 6 ob.6 e.Jt va.;t,i,on 

Po.6.lUon .ln .6pac.e. oJt loc.a,ti.,on - dute.ctlon 06 motion - dWUt.ti.on 

(Jte.We. to l);tanda.Jtd 1te.6e.1te.nce. and/ oJt abl)olt.d:e. coa1tdi.n<Lte.1> 

wilh .lnJ t.Jw.me.nm;t,i,on a.i.d6 I 

Ph!Jl}-<.c.a.l deo CJUplion 

Si,ze., .6ha,pe. - appaJt<m-t c.hange..6 - eJt.Jt.a.tic. OJI. W'I.Mu.ai. ~ve.men.t:.6 

,;c:Uon-1> - Ro.:ta..:ti.on, Velo e,l:ty and pol).u.lon c.hangu oJt move.m~ 

CololL - Pho,t,on e.ml.6-<!,,lon - Glow.lng - P~ati.ng - Pa.i.nt oJt 

Ma-tvuat, e.tc.. 

B. He.a/Ung - Sound& 

WLth and w..U:hot.d a.u.dU.OILlj a.i.d6 - Ki..nd, AmpU-tude., VWt.mon M 

c.ompM..e.d w.lth c.halutc;tell,{..6,t.lc.6 06 6a.milia1t l)ound.6 OIi. unu.bual, 

ne.w e. xpe.Jt.le.n.c.e.. 

C. Smell 

A.6.6ociat.e.d odoM a.6 c.o,rpa1te.d wLth 6amU.i.a1t, Mu.al. oJt unu.bua.l 

e. xp vue.nc.e.l) . Re.la.ti ve. 1> ;tMn g;t;h and du/ta,,U.O n ( Jte.1>-<.a'u.ai.. I . 
V. Ta1ite. 

A pa/tlic.ui.alt l)e.Mati.on o 6 ta.oting not ne.c.u1>aJtil.y a.61>ocia;t;e.d 

w.U:h .6 mell - b JUtc.fu.6 h, ac),d, l:i aLt.y, .6We.d, de.. 

E. Touc.h ( Phy.6.lc.a.l Fe.e.l.lng,b) 

Se.M a.;t,i,onl) 0 6 Wa/tmth, coldn e,M - 6e.e.l O 6 rmte.Jt.lal .6 Wt. 6ac.e.l) -

te xtuJte., .6.:tJw.ctu/Le., viblllttwn, e.:.re. BWln.h 011. ot.he.JL phyt..i.olo glcai. 

body c.hangu, de.. , 1 mmld.la.tR.. 01t de,taye.d 

F. Fe.e.Ung,b ( P .6 ye.halo gic.ai..) 

PJU?.-e.ve.n-t, Eve.n;t an.d Pol)t Event - Jte.1>.ldua.l oJt delayed. Po.6t.-<.ble. 

PSI phe.nome.na. 

2. HUMAN ( IncU..1te.c.t) - Me.al:. Wt.e.able. oJt lv1ai..yti.c.all.y Obta.i.ne.d: 

A. Mate.JL<.a.l Phe.norr£na. - Ph,p,.lc.ai.. Chan.gu .ln oJt on Mate.Jt.lai.t, -

BWt.M, MaJtkl:i oJt Sc.a.Jt6 - Cha.ngu .ln Po.6,lt,lon, ColoJt, Te.xtulte., 

Po-0t,ible. RacU..ati.on E66ec.t6 . P11.2.-Eve.nt, Eve.nt and Po1>:t Event, 

Re.l).ldual, Ve.layed, Te.mpolUtlty 01t Pe1tman.e.nt Pe.1Lmutati.0M. 

Phy.6.lc.a.l Ruidui.e. 



Se.n.6oM & Ob.t.e.Jtva.tionat Capab,U.,U,,i,u { CoMd. ) 

B. In.t..tJiume.nud Ob-0e.1t.va.tlon.t. & Re.c.oltde.d Va.:ta. - Optical, Ete.c.:tJwma.gne.lic., 

3. 

Ac.c.o U6tical, Me.dtan,i,cai... 

ANIMAL (ViJte.c.t & Inclui.e.ct) 

PJr.e-eveJ'l-t, Event and Po.o.t Event, Vda.ye.d OJI. Re,1,,i,dual 

Awon.t. OJ£. Re.acti.on.t. - Ph1J.6io.to g.i..c.ai.. Changu 

Lab otuLto11.y Anaty1:,.i6 - P o.6.t.ible. PS 1 Phe.no rrena 

4. PLANT (Vhiec.t & Induiec.t) 

Ph,p,,i,c.al Changu - 1 mme.di.ate., Ru,i,dual.. 01t Ve.layed 

Be.nt, Bit.Ok.en, Bwr..n;t, Vie.d, etc.. 

Labo,w;to1ty Anaty1:,.i6 - Po1:,1:,,i,ble. PSI Phe.n.orrena 

J 
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QUESTIONS 

1. How would .we. de.cide. tha:t :the. .uc.hn.lcai. ,ln601trmtion. c.ontaJ..ne.d ,ln a. 

c.on,ta.cte.e. 1te.poltt. .u wo.Jr;th c.onA..ldeJwtg? 

2. 16 e.ve.lUJ UFO Jtepol!..t We.Jte .tJr.u2.., a would c.on;tai.n :te.chn..lcai. ,in6oJr.lnCLt<.on. 

A. Hoo, to gJtOup a.nd/oJt c.l.o.u,..l6y the. fu..ndt, o 6 ..ln60Jt.rra.ilon t,o ah to be. 

.6ub.6e.que.n:t..ly mo.6t U.6e.6ul. 

3. Wha.t Me. .the. pM.nclp.te c.ha.JLae.te.wtieo 06 a.n obje.c.:t tha.t wouh:l c.a.U.6e. 

an A.lit Ba& e. t:.o J> C/Ulrrv.le 6,lgh:te.Jt6 an.di OIL. a..:tt.e.mp:t. :t.o ,lnt:.e.11.c.e.pt? 

4. In a. rruf..:ti.p.le wi..oie.6.6 .6..lgh:tutg, haw do we. de..tvun<.ne. wh.lc.h W..ltne...6.6 ha6 

the. mot,:t. a.c.c.wta.:te. ovvc.a.U. duc.JUption o 6 e.ve.n.t? 
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FIELD DATA ACQU ISITION 

MDAC-WD's Atmospheric Sciences Branch and Advanced Concepts Joint Portable­
Mobl le Field Data Acquisition Facilities . 

INTRODLCTION 

I n the furtherance of certain objectives i n Advanced Concepts r esearch and 
to provi de crit i ca l da·ta for the Atmospheric Sciences Department , it has 
been observed that much of -t he infon11ation needs ( as to atmospheric phe­
nemena and electrical disturbances) , are sim i la r. 1 2 It therefore seems 
advisable to provide a Portable-Mobile field data acquisition capabil i ty 
jointly useful for these and other efforts. 

Through extended discussions between concerned persons , a basic SLm'lla ry 

and outline for the general s~ope and depth of observatipns has been 
suggested as out I i ned on pages 2 and 3 . 

I t i s hoped that a furthe r study of instrumen tation and supplementa l 
requ irements 1,i II resu l t i n r e·comrrendat i ons for an adequate ly outfitted , 
extremely versatile portable-mobile capability . To this end additional 
related discussions wi 11 be conducted and findings wil I be reported as a 
continuation to this document . 

cc : R. M. 
A. D. 
w. W. 
J. M. 

\·Jood; A-830 
Goedeke , A-830 
Hildreth , A-830 
Brown , A-833 

- ;/ 
4/-d:/?~L~ 

W. P. Wi I son , A-633 
I I November 1968 

1 Ba l I Li ghtn i ng Research Report , January 1968 , DAC-6q941 , K. M. Evenson 
and A. D. Goe deke . 

2 Proposa l to Investigate Ba l I Lightning , 23 August 1968 , MDAC-WD Space 
Sciences Department , DAC Letter A-I3PI349-68-508Q . 
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( I) MOBILE-READY ACCESS, MANNED 

Earth Sc I enc es · 

- A:trrospherlc 

- Cosmology 

Magnetic Gradients 

Electric Gradients 

Grav! ty Gradients 

Air-Earth Currents 

Conduct! vlty 

EM Spectrum 
• X-Ray 

UV 
Optical 
IR 
Radio 

Particles (Nuclear) 

Acoustic Phenomena 
Seismic 
Subs on I c 
Sonic 
U ltrason I c 

BASIC REQUIRE •E1 TS 
FIELD DATA ACQUISITION 

(2) PORTABLE-REMOTELY INSTALLED, SELF-SUSTAINING 

AREAS OF ORSERVATION 

Reexamine prior observations, 

and make new observations for 

possible unreported effects 

INS TRUMENT TO OBSERVE & RECORD 

- Time 

- Location 

- DI rect I on 

- Dens l ty ( Magn I tude) 

- Energy/Frequency 

- Polarization 

Anoma 11 stl c 

Phenomena 

• o Events 

o Quant I tat t ve 

o Qua I ltat i ve 

o Ti me Dom a In 

2 



Bcsic Reoui rements - Feld Data Acquisition (Contd. ) 

fl.e eorol i cal 
Ai r, Temperature, Hu idity, Pressure 
Wind , Speed and Gradient 
Temperature Gradient 
Ion Pair Production 
l .e roso I Number 
\\1eather - (Observe or photograph) 

Clouds , Ralntal I , Ice, Snow, Etc . 

Cosrni c & Atmospheric Events 
Ph.ysical - Solid Objects , etc . 

Coherent Radiation 

Unusual Sens Ing 

.. 

- Location · 

- Time 

- \agnitude 

- Far & near field 
- fla nging & Locating 
- EM & Me chan-i ca I 

{Light , Radio or Sound) 

- Plant, a imal & h an 
reac ions o- r esidual ef fects 

·:a ua i O"" ,u+o,~ati c 

Obs ervations & Recor ding 

o Pho ograohic Records 
o stron0i'r.1ca! Obse rvatiors 
o Rada r Ran ~ i ng 
o Suitable Transduce rs 
o ~ul • i -cha nol R~dio 
o Graohic Recorders 
o ''-'29,e, i c Re<.:Or(.I_.. -s 

o Vis a Obser 1ntions 
! 7err~at;on 

o ~agnetlc Recorders 
o, Photog r aoh i c Records 

3 



Dt.ra·ri on ~ec > 10 10-l io- 3 l 0- G 

fvTt'> i en7 50 , 000 t 20 50 ,000 % 0 . I 
3 Ccxrir,c:-c.~ as 

50,000 ::t 0 . 01 /c, 

Lo.-;er Limit t 10 -, Pt ;:f"~!S ,. 
!Jppcr L imi T .t 108 

::,~-- sors - :•, c:qn~tar,ot0 r, /\bsol ute a:i d Re I aTi vo Measu r ements 
··ca,;out Anaioq, Re,! Time 

t I :I: I !:jQJ 

x!Q8 t 08 :t 10a 

Ccsi1r.:1 • - Varian -~odA I V-11938 Ao p rox i mate Cos 

'A...,qncior1cfo 1·, Grcdiont S ns!nq ..-: . • ) 

r ,-..;;cout. /1n,~1cq, Ren! Tlm0 ---- __..-­
tTh r C()•)lni rn,'11 iy Conci" ruc~ed , - Approx im ute Cost 2?0 . 00 Each 

> iO 

,-.mo iN1 · 100 

::. 

±10 , 000 11 ,000 

~:,so.-s -· ::. ec+ ... o "!"n•,·i - \'oltrncte r, Absolut and RB!,nive, cisur ,. ents 
~~ndcut , .n,ll~ , f.'.enl ·;;,na To Chart Recoraer 
Coms,0ck t. V/escott - Model 12008 

E ,0ct ,anP.te r, P. i aTi ve and Gradient 
R.::ado:-i-!- 1.11c.1on - Peal T i me To Chart Recorder 

i 

t I , 000 

Aporoxima-re Cos, 

(7nrcol)lnternal ly Con:dructed - Approximate CS T Sl50 . 00 Each 

1 10 3 

t 10:i 

750.00 

t 0 . 01 

3 ,1 00 . 00 

J,50 . 00 



3. 

• • 
-L:CTRO,.: t::1 1ETI C - RADIO - WATTS D/OR VOL TS/METER 

Duration-Sec . 10- 3 

PolarizaTion Ambient 
City 10- 2 

Country 10- 4 

Direction S i9nal 10-12 

Scr.sor - Broadband Spectrum Analyzer Absolute M0:-i-qrements 

Pov.e r - Amp! ituae:: and Spcct , ai Content . Of to ' 1, 250 vlhz 

10-12 

10-6 

10- 8 

10-12 

Readout in Real Time, Time Da~aln and Frcouency, Visua l Dlsplay and AnalOQ or 
Diqital D~ta To Chart or agnetic Tare Recor der 

Secs /Cycle 

Vo I ts/, ~ete r 
Volts/Meter 

Watts ( I µv /5011) 

~€Mlet7 Packa,d f\ocel 8554 R. F. Section 1·1'th the 6552A I . F . and 140S-Disr,lay s,stem 

Approxima7e Cost $6 ,000 

. c::c:c .. eTars anc /'uxi I iary Radio Equipment i\ooroxi 1ate Cost 3,son 
Reado tin Real Time , Vis i'{I Dispiay , Analoq or Oi~ital To Chart or Ma~netic Tao Recorder 

,; _ LCCTRO:~,\GNCifC - IR - \-//1TTS AND SPECTRAL CONTENT 

Polari a,ion 

Direct· on 

t.ra,ion-Sec 

/ir;ib i ent 

Si!=)na I 

10-12 

Limits Vary As To Location, Day-Niqht !. local Artificial Heat & Liqh 1 ·:onditions 

Expected Levels To Be Determ ined 

S~nsor~ - t-andard Radiometric -or Piotog·rap le Techniques, Polarity & Color Sensin9, The;.na( & Photosensitiv "' Devices 

Radi omoters - Photcm~fers and Spectranetcrs 
- Su ' tab le Aa .. ,rfc , -·-i-.-g Types and Approximate Cost To Bo Detennined . 
- ':Ii ! ! Bo Re I a-;-ed T o .=-o l IO',., i ng T1-10 I 7ems ( 5) and { 6) 

Readout: Analog, Digital to Chart or Magnetic Tape Recorde r 



5. ELECTR0~AGNET!C <OPTICAL) - POMER LEVELS AND SPECTRAL CONTENT 

Duratlo::-Sec . 2. 3 X IQ- l 4 Secs/Cycle 

Polarization i\'T'lb i ent Day- Ni~ht Atmospheric & local Artificial Llghtina Conditions 

Expec ted L8vels To Be Determined Di :-actio, 

Sensors - Pr:otogrnohs (Movie Camera - Color) 
Photo-Optical ~ acking - Photographic, Sti I I ~oTion PicTure - Black- Whi1e Co or 
Polarity & Color Sensin~, - Related Spectrurn Analysis instrurr,entation & Readout as Under Item U. 

6. ELECTRCMAmETIC (UV) 

Durat ion-Sec 

Ambient 

S ign a I 

I . 4 x I 0- l 4 < Soft X-Ray) 

Day- ight, Atmospheric & Local Artificial Li9htinq Conditions 

Expected Leve Is To Be Detorm im"d 

Sensors - Pno7o- 0ptical Tra c king - Photosensitive Devices & Photographic Materials, Polarity Sensing 
Related Soectru~ Analysis, & Readout lnst r·~en7ati on as Under It s (4) and (5) 

Sen so rs 

{I, Sott X-Rav ( 2) Hard X- Ray ( 3) Gcir.11a Radiation 

D:...rat lo 

Ambient 

Signa· 

May Be Coherent CW, Periodic or Ranoom Radia"!-ion@ 3 x IO- H,_ 3 x IO- l'J 
or Discrete ParTicles vs . Tirr,e 

Day - i9ht Atmospheric & Local 1orrnal Bacl<.qrour.d 

Any Levels Above Background, Time Averaqed , Steady State or Particles % . 

Gamma Sensitive Photographic 1ate rials - Radiation & Particle Counters , Crystar Sc inti I lator: • 
,'teas ure· Photon Flux ard Energy 

Readout : Spectral Content - T!me 1Dc sity Averaging , 
agnetic Tape ~ecorders. 

Analog or Digital Data To Chart or 

cs/Cvcie 



~ GRAV: T TI a-1 -

8 ,aTion 

A.mb i ent 

S i~nai 

Secular 

9 . / TMOS?~ER I C p;;ESSURE 

/0 ~clear ?articl 

Duration- Sec 

lvnb i cnt 

Siqnai 

I . i,IATURAL AND RES I DUA L SIG, ATURC:S 

Ciders 

G rou, o Cc ~o-:--,a, i en 

>1 0 

Response of Trees anc Plants, Animals , Hunans , 

Vehicle Par-rs 

,o-4 



'I . SI 1F. CH,Rf..CTi:RISTIC 

To rain 

Tim- of Day 

\·leather Condit ions Peoui red for UFO anc Aa 11 Li !'.1'1tn i n9} 



Ti\4 11 

EM SPECTRLM CLA~ 

ARB! TRARY STANDARD USAGE BY BANDS 11' 

BN'D l'IAVELU~TH- A FREOUENCY-fcps 1 
3x 1O 8/fcps 3x 10 8/>-. 

Mete rs C:rc I es/Second 

MP 3 X ,011 I X 10 8 ,0 -3 3 

ELF I X ,oa I X 105 3 3 X 10 3 3. 

VLF 4 I X !05 I X 10'+ 3 X 10 3 3 X 10 4 3. 

LF 5 I X 10 4 I X 10 3 3 X 101; 3 X ,os 3 . 

MF 6 I x 10 3 I x ,02 3 X ,as 3 X 10 6 3. 

HF 7 I X ,02 I x I 0 1 3 X 10 6 3 X 10 7 3. 

VHF 8 I X ,01 I .O Mete r 3 X 10 7 3 X 10 8 3. 

UHF 9 1.0 Meter I X 1Q-l 3 X 10 8 3 X 10 9 3. 

SHF 10 I X 10- l I x 10- 2 3 X 10 9 3 X 1010 3. 

EHF 11 I X 10-2 I x 10- 3 3 X 1010 3 X 10 11 3. 

MM 12 I X ,o-3 I X io-s 3 X 1011 3 X 101 3 3. 

l1 FRARED I X I0-5 I X ,o-6 3 X ,01 3 3 X 1014 3. 

INFRARED I x ,o-6 6 ,8 X I0-7 3 X I ol '+ 4.4 X IOl '+ 3. 

VISI BLE 6 , 8 X ' 10 - 7 4.2 X ,0-1 4 . 4 X 10 1 '+ 7. I X IOl 4 2. 

ULTRAVIOLET 4 . 2 X ,0-1 7 X ,0-1 7 . I X 1014 3 X ,01 5 I . . 

ULTRAVIOLET I x ,0-1 I X io-s 3 X 1015 3 X 1016 3 • . 

X-RAY I x ,o-a I X ,o-s 3 X 1016 3 X 1017 3. : 

PARTICLE & COSMIC RAY 



• 
Prior to Event 

dE 
E , dt vs • t i me 

Event 

TABLE 3 

LIGHTNING 

TABLE 4 

011-IER METEOROLOOI CAL PEOUI REMENTS 
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SLGGESTED STANDARD FORMAT 
FOR TAPE lNTERVIEWS 

28 August- 1968 
w. P. Wi Ison, Jr. 

Tl TLE: 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. 

PREAM3LE: (To establish Who, What, Where, When, Why, and Limitations) 

I . 

2. 

3. 

This Is a <ma1netic or other) recording of an interview being 
conducted in City County State) Date and Time 

The interview is being conducted by and In the presence of Mr. 
etc. and Mr. etc. the person now speaking. Mr. 
wi I I act as moderator. 

,,/1 ,/ 
The sole purpose of this interview is to eel lect information that 
may be of sci entific lnterest, o value. {Al I _ • g Information 
contained herein is to be considered confidential and proprietary 
and shal I not be revea led to other persons for any reason except 2 
as agreed to by and with the consent of ~~s., .. ~ 

,-,..,,,.,.,,. -~ 19 ~~· ,rs J ,- ,t~,tC'.•11/0 

4. ( If appropriate) For purposes of sec urity and to insure right of 
privacy the true names of the principles and/or observers, wl II 
not be used but <They, He, She, etc) wi 11 be referred to and 
addressed as (Smith, Jones, Etc.) 

5. (For Minors or Juveniles), Prior permission for Interview should 
have been obtained from parent or guardian>. 

Q. Address Subject - What Is your age? And Occupation? 

A. Answer -----
Q. Is this interview being conducted with the knowledge and consent 

of your parent or guard Ian? Answer. 

Introduction 

Q. I. 

A. 

Q. 2. 

A. 

Q. 3. 

Address Subject - What is your age and occupation? 

Do you understand that the Information to be discussed during this 
Interview wl II relate only to observations made by you (and other 
persons if any) and wll I not include any Ideas or inventions of a 
proprl tary nature? 

To the best of your knowledge and belief are the Incidents and or 
observations to be discussed during this interview true and 
factual occurrences? 



A. 

Q. 4. 

A. 

Q. 5. 

A. 

Q. 6. 

NOTES: 

~Address Subject - It is our (my) understanding that at some 
trme In the past you (saw, heard, or were involved with) something 
unusual? 

To the best of your recollection, what was the date, tine and place 
of this occurrence? 

Statement - Now, Address Subject wil I you tel I us, In your own 
words, just what it was that you saw (heard etc.)? 

I. Allow uninterrupted narration for suitable period, make notes and question 
subject 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 prep~re for safekeeping. 
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...... 1: ,,~L .~nc·sic ori_;in. Let •s su .. ,ma_~l::'.'.e several oi ·.:,:_ ,-.,.;~ _·._.:iE. !1£: 
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.... nc1~;:· r ..:.1.;e 01 cosmic ra··ic:..t io:1, c;.t le~st many ti~es :.. _.·t, ..,_ 
posi:i re~ t~~a. n~gatives s!1oulct b-.: &!l.:.t viuently ar ·.1.116 to _J.,'!E: ­
tr·~ te i:: to tno ~arth' s at11 sphc1·e. But at a minimum o /0 IS 
l.,_(..;1:-.! . • a ... ·y posit i vc ~hargos par second or about f OG c. s . u. p .;l:' 
.!.:Le Co:-.. fo_~ the whole eart the ch.11· _e o th arth ,r uld iu.:. u(Ase 
at a _·ate of at least JO 13 e. s . u. ~c!' year . 

(:2) The rn gnetic rno1. ent of the ear~·1 has the value requirG 
ty...:. c:.:.rculating charge distribut·oc co esDondin.g to tn0 ct.,.rc;e 
G '/ __ v .) i~tributed a!)proxinmtely unifor;:ily thooug out ti.1e 
eart.;1 1.), i.e . , 

J 

fl © :::- ·f,_ @/1. M @C 

• ,r r/ ✓1 Ii ,r 
,_ ... :.~---· .._! C ,~ vv.-J v}!,{.(!)the ea tt~'s .. a,;netic !ilO ant,h-(f)t ~ 

"r...;.,.-.lQ, i --r 2. ::.o.,ent 11 of the arti ...... d C the velocity o .. lin-ht. 
"'r is rcl:..t1;ions ip was first noticed by P . !v . S . Dlac kettOa..)an 
a~p:'.:l.0s ~ l o to the ;;un and ot~icr stars . 

~3) In refe.ence{l the autho- p dsented a general u i!icc~ion 
conc2;:>t ·:a ic'1 sG:ems to si1ow thLt the same fundamenta l laws ...1 J,:1ly 

i~ c~l sti l sin atomi c and mol cular (-nd probably also 
_ ule .1 ) systens. ~~oreo ver i t was there shown that gravity is 
i~t.:.~ctcly rel t~d to the radiation f~orn t~e central body. ~1e 
. o.;;t ir-.iportant co ~relation bearing out th.:.s intii 1ate rel tion to 
::.·,.,o. ," c s:rstcms is tlic observed c..<n plin~ between orbit l and ,;;>ir. 
~t ~ y~s brought out in reference~!. 

( :) : is µossible to t.::.'·c • f ... 1~~e "sample" of t~1.:; r .. ttu .., o.: 
.a:.. t . 1 ·n.::1.. ely t~1at comprisi ~ t .. e at110 sphere, o ~- 7 • JC w-1 

~:~os ~ enl show that it contains, witnin cxpe.iment· 1 e_ror, t!e 
:.."c q_ :._·cd o el; t1 ical cha ;::;e , nameJy '..10 ut 1::G O f O IS e. s . . 'l'hu~, if 
w tr-3e. the ;;.. r:osp ere as coote t 'ic- d. 1ere .._. ~ con' ~nso --\ . !---
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' h • - I, ' • 1 • • .., 
i;c ;.,'. .. l) " : )1_C:ri:iC l)O'>,,C:'.'l.Lla_ grao.i0n C. 0 

(5) Thero is at e~endous accrwt :on process going o i n tne 
solar syste·n tllat amounts evicle ri.t ly to about)C 1.:, gran s of micro­
nnteo ... ites on the ear· ... L eE1.ci year U;h·'pple)('9. Assu .ing a ratio of 
~ re t~an one t~ousand to one for the gaseous material 
( /../) H~ .,O ;,,. ~h..,O, , etc.) compared with solids in the accretion 
rn~oces>s asJ indicated. by relative abundance data, there may b 
about~• /0 J g ams/ sec. total accretion on the earth. This is, at 
l~ast w i t i,in a:1 order of magnitude, tl.le amount of accretion nece ssa y 
to l;Ll .i.ntu::.n a const~h t ii:,fm.,£ G1/~l_cr on the earth against the 
observed. co.s:nic radiation ac-cu:.J.ulation of charge . 7 

(6) If the earth 1 s mass increase due to accretion were J , /Ou 
-b,·:c.,l.rt.S/ sec . , one c·~. •• ••. mig·ht ex·p· ect t:. c suns' s accret ion to an ount 
' -, ,. ( ~ .. , . \.• 

to ~ • JCi' • . ~1,r""'.--- "ff/'€;-::.._ /, ,g grams/ J.j0c . assuming th~t the eart. 
m~· e l v :..ntorc(;;~)ts ti1at portion of t~ e (probably) sp'erically 
dist iLJ e~ to~al mass flu~ to the sun correspon irig to the cross­
sec-::ional area of tt1e earth. Thei~e is an approximate chec!c on .... r • s 
to·::al I lux L. he conditions ex..:.stL g in ti1e chromos )here of the 
m::n. T:.1is r:~ay be s~10wn as follo,..-1s : 

The electron density at the top of the sun'_s chromosphere is 
aoout ,..,, • J() 1'c•:... which is therefore also approximately the positive 
cnaric ensi ty. If matter were um.ie1goin~ effecti ve\y "free f· 1-1 11 

into the su , its velocity would be / ) ' /r0 ) 'l'l-::: L-} ,JO 7c1"1,/ 79c •• T is 
velocity corresponds, through"ltle r ~iliation 1/,:i..m Vl..== 3/~ / , 
to a tem_erature of about 1~/0 ° ' for a gas of average mole ­
cular Feight unity. This agrees appro'imately with the temperature 
of the solar co-ona as evidenced by the appea ance of cha ged ~ 

c .. __ • h • • 1 • th h -f J. J ') a"1,,,v!'·1s~ e.g., . ....;;-~ ·- iron, c ro,11.um, nic.ce, w1 . c arges o _ r :} 1-0 

t Jf in it. Hence the ace etion on the sun may be as muc h as 
,1n I ,1,/ / 1 1·f r ._i'I ::-: •/ ''•J.'7•/0~'J..'i-4-_;.,-::/ fr•(l•J JO J..,i::;J01~£,.J1 agre ment wi h 

t'10 a 10v e· _ th- sa 1pling result. • 1 .,. 
It ..:.s of inte est that this kine ic energy of accretion is ;::_ ,ii :1~ ~;, 0 

/0 13. :_-n _ ;O ·;,-~ {.} '!~ i c '1 is about the k owr ola cons ta t, namely -
. . ,,1:,J ... -/ .,. •'/ , !)p • "Cntly one thus has likely exp le. nutio fo... t:1c 
.... so2..2i. ... - c ., 1s CL... . t.L· • nee · not inclu c, or is at least appro .. ::..1.r.·, o y 

of t !-.0 s,1.._~ rclu.Li:.,; importa ce s, the,l/.-":,H~ reaction via tue 
_-uo~- 1 ~h.o ~en cy le that is supposed to be taking place in the 

co1 v uE 
(7) :;:;·c-1·s, galactic nuclei ( and a po ·ulated supergalac ic 

cc:1tu ... < 1 +, • 2..v..::rac;;;e kinetic energy of any body should be / 
ao>ro. ~L~t0ly tha negative of the gr~vitutional energJ' l ~where 

-:- •i :.:; t 1c .i-:: 1 distanc fron1 • y elemc it ol m ss to the cente o 
r fore 

( iii.37) 
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o..:. r)lasma outlined above , let us now pre sent t e follor,ir-g '') &.s .. :c. 
m 1 11 of g vitation : 

Celestial bodies are "positively" cil,..:.rge partic les exist i 6 
us ( po sitive) lattic es meshed in tremendous multi- elec tron la \, t iccs 
(o 11 crysc· pade~ in 1hic h the circulating electron lattic es cxi s·t 
bctlc 1 1d ~mong the positive ions, i . e . , in intcrplaneta Yi 
i~t~~stcll rand in cr·gal ctic sp~cc, exactly as electrons in rct~-s 
a. )las1 a -exist i 1 th ,.ree space betv:eea the positive- i on 

The c ~a~g i1g of celestial bodie s positively is easily un stoo d 
a11 comlJtnccl in ter, s ( l) of the io.1- cut- off c''larac teristic s of 
t:1e i)o,•:c .l';Jl I iugnetic fie E. of ce lestial bodies and ( 2) of t 10 
bi~ i~~ cicrgy of plas~a for positiv ions . First consider tlc 
selective JSO pt ion of an ~.cess o f positive ions by celestial 
bodi0s 0:1 ·c .. c o c ha d ano. ::ln excess of electrons by inter­
lla~~tary, i~t~ ·stellar and i crgal~ctic spa cont. e ot er. 

I:~ or-::.--:~~ o u d.er tand \'! y n~orc positives tha4 el1::ctro11s are 
aole to 7enetrate hem gaetic field or bodi s a such as the sun 
• iu ~~e e~:t~ one need simply ealize that the cut- off energy is o: 
t e o 'er of a billion electron volts even for the earth an~ , of 
cours0, gr;)at ur f or the sun and o t er luminous stars. To hav 
a c1 large energies , posi t i ve ions need t o have relativistic nass s 
actual ly no t m1c1 greate~ th~n their re s t cusses , howev2r , veloc · ties 
ulweys at l e· st approac hing; c osely the velocity of lig·1t . But it 
,·old ~ ncces· ry for electrons to have rclativ · stic masses mo c 

10~ tL1·s g~ • tor than th ir est ass in order to pene a te 
tt11;; -ag e i c fi ol s oven of pl nets to say not. ing of stars a n 
ga cxi s. It is in~truc tive to consider the ra ii of circ1la 
o bi s of clvi a. elec trons r oving as II sat lli t ... s of t e 
cart~ an sli in or near t he clyptic plane . From the e uation 

J'1v fr =- ~ V H .J. / c ( iii.3 ) 

.:.nu L"'tJ' li :dng thut the co11 poncnt of m · gnctic ficl /-1.1 perpen i -
culc... 1 vol city vecto o.l ls of • as tlrn cul>c of tile dis' C1;; 

./ / t ~ I i l -· . 3 9 ) r;r. ~ \2 Ho,.o, I r 

,~.o.a t~~ zc~o s bscript uesig,ates the value at the sur a c of 
t:1.,; J◊uy i1 c estion and .b:::.v/.., . Zquo.tion iii.39 g i ves 
for p oto .s an o ·he co plctcly- ·st -·~J e ions rji, : :. J . D.. - 'f ... 
f or the: e"" th, and,rr . :::: Jo· J. -1/:.- for th..., sun . B9t f ~r .,... 11 
elec trons r/n .. ~ <"1 ) .,;... - ') :.. fo r the e ' rth , and tjri:. i .: f • 0 ;.:.· n .,,.,_ 

fo ~ t h0 sun. 'l'hcr;e are thcr foro the c losest clistanc es 0 1 

app_oach ·or ions · - ~ e l e c trons of external origin . Note t 1 a~ t ~e 



/1 . 

.... • <1 1 , 1:~,_,;.-~...: ic :t :.:.e.lC:. at GO '-- <--r t 1' ·-o.-1ii (t:rn r.10O ·CL··.~·t (l'" . ..:Jt.fl e 

·..:l:•8 sun I S f!a,_;, J tic .:·i ... ~d d. t or.e . J C-t....... -c. .. ~·v::-
-. ,- .ta - • - • ) 1 ' .,, • • • .., . !."\ .--. ..... -•~ ; .. • t t· . .. - .,. "" .,,... _,_ • t1- f1" ~ • "1 A • "' _-' ~ .. L -- .... ~ .... __ ._'-',e • •• ~-:.:,, ... ; •j<--_ ::.> t.. ... .!. :0.t. .. ,_:: ~- c.vl..--u ,.;0S1. "t V- _~.s..r-~:_,::. __ _ 

""' . • _ . c_·;_:;i..c.~i:!.:; outs:!.Je - _c c::-::.::-tn-noon sy.:,t,e:-.: 110·:_ _ 

o... i "t. ~·L:;:..L.y • bom: ...:: e ea t : . ..:. r.. a':1 orbit ins..:.C.:c the .:100.,: s ,., ~ --
'IJ """ - .., ) 

:..-.: 0_e ct..::··,Jns in L~is ru:ibe o; e ne _ __; :.~s would be so :!:::..~- o::t :::-o .. , 
·.:: .. .:: ~&. -~ ·e,.: -t.1· t t.1cy \/ould. .... c ,7;c v ~r . . :l s-::ric tly by ·de Su.:· s 
.. :-: ,_; .. 1-1tic .J...::..e:u.. :..ii~::c~•,tise IJ ... v ·t,." z c_--·i --:=-~- -- ting o t • ue t~ e so ~:"\ 
:;y te .. , a • fi c.lly o bi tinr; aroi.:. Hi t ~.2 sun at ...., , ;; • ... ..._ ,, l. ~ 
1• •o , d. orbit t 10 cun " inside II t 1.c sur' G "asteroid" system )U-c 

c.~ .;;:; t 01s ',:oul::... orbit only "outsido 11 tLc asteroid-ring sys··.::.1. 
'_': _s .:,c co~ct ·-i;ions ·ecm to de.:.in. ·' h{;; 1 irrits of tl1 • "artl e.i:C. -;:~1-

uc ii pl.c c:.ng the minor pla:1ets in a dif:fcrcnt c t ~or-·:• 
-: ,: u. __ t~1e uo::J or p_v.t ts . That j_s, the n!aj o. pla_ ets in this r-s.,cc·c 
,.o:.. l· oe lit le "sisters " to th sun whereas the mi or p a ets 
n·o le. be 11 .. aughters" . 

·0:1 f9r electro - positron pa ir for, at ion the photon energy is 
j ,,< ~ . 1. . 'I'i1is corresrJOnds to • temperature o about /') 1 " ., . 

Therefc, · o tl e ~~a lac tic nucleus should be a.ble to ne 1i t II a ,e 
G_u a r .·· -cities ·o r "elect .. ons-posi tr on" pairs , in fact even more '~hun 
Jhotons, because the spectral displacement lav (the\ ein law) 

i have the wave length of iaxi um ·ntensity for emission_ f om 
t.: c 0 c..::.actic ce!ltcr at ''less" than the 11Com,ton urf+ve len6th 11 fo. 
t..~~s ~ldc~roa-9ositron pair. By decay and rearrangement the mai 
ii · ic:.·.;::.o .::·.co,:1 t~11.:~ c enter 0£ our galaxy nig;ht t crefore be e.·pccteci 

·t.. e sii:",,Jly protons and el c -:rons or H-atoms of i itial lcin-. tic 
... tor6y ~oont / .1-.,. ergs •Jer article . Tlw,:>e uoul l av slow d do, , by 
,.; ~ it ~ tio11al • t tru_tZ'tion to the gqlac tic c enter, to about /1.i ' . • , .-. 

:_ . J') -::, .. ,.,,. ~~ C-_, o ~ . • t i frcm t :.10 c e ter of radiation . This is 
~pp~oximatcly ne observed velocity of hydrogen in our region of 
..:. .. te s"i:ell r space . Therefore it seem"" reasonable to assume t1., t 
-.:. - o'b:;;erv0d yd o~' in interstellar space is really predominant ly 
t :12.. t e::cittcc.. as 11 sof 1• cosmic radiation" from ti.le galactic ce. ter. 
!..o. ea" e::.- 1 ~L~or.1 t: e hiNi1- energy "tail II of the Stephan- Boltzmann 

adiation Iron 1e galactic cente, one shoultl except to find in 
cu.c re6 io _ of space hydroge::-i • -toms or ions ( soft cosmic rays) of 
velocity nea the veloci ty of lig~t, i.e . , with energies perhaps 
J ".,'j -co ! Y r times greater than t11c av 1 age of the St phan- Bol tz1 ,arm 
spect ·al ·1stribut i o1 radiated from the galactic center . . 

' r :1:; 0xistenc~ o f a super,;;alaxy nor; c qui to definate reality, •. ~uld 
l 0i.::L o,;.~ to loolc fo a 11 supergalactic II ns1cleus o:f effective ia! . ..: ~i.:: 

t,; O: .. _Jc.1· ... ..., lc ·" o the tli&ne .er o_f t'1e -.,L per6ulaxy 1 s satellites, e:~~ly 
·L ..: .~.:..L:..xie:s, J ' _ _, to J,') -' cm. 'fl c supergalaxy \/Ould be the _ 7.-wl 

o_. ~ystc_, -·.•Ii thin-the- system conce )t ny ~yst0:: _.., 
. .,:;..:.· Gr3-~ i. , r1ithin a 1· cto of about 10, about J ., -c1..,.~.: 

, .. : "'C.:;.t _ :..n • • ar1h.;t t~ aa its satellit s. But at ) ' c. t;1e "."' • ..: 
s:•_i f ;:,.:; 11 - .1 .;o ::.o ze o, he ce 11 ra iatio._ ei the frot .,_ ce supe. -
c· L: .. c • c L . ' C l .:?· e, o 0:11;;:: o · its sot lli tes not intercepted. by a 

:,i..:·i..u..:- ', s-.:co . c.:. · ry, tertiary, etc., sate lite would be retur-::i -..., 
by s 1)U.C i..;-c t:_ ruture , to the gi[~ ntic nucleus . Now at tie tr ✓r:.b:.1C!.O,. s 
twin Jcr·-· tu _ e o.f t e supergalclctic n cleus ( rvlO " 0 ' ) "t.~:.c ~,u.:.:-: 
o_' t1.. c _ • c.iu.tlon uistributlon would have ··n energy lw of abo,r:. , - , h_ .'/, 
d.L ... , ' t) fJ'- ~ limit rauiation, cor 'Spondin°· a~;alfl to t ·ie ·l i~,• -

• r. u ·1 cy : t il of the Ste 1hun- ol tz.1wn tl • s t.i:· .i 1 ion, ...i.ro tlc.l 



'..L\2~s ..:.s .:..11)_-:._---o_:::_;,_,~t~ly t. :1=: o':.)5e:r,1 ed u )r:-... -r~" .... \-~ ., ... -.. .· .. 
..I,. - -- - -·-·- J ,.__ - ""' 

_ ~os .. ?i\.! ... ~. v.. .:.a ,._ .... o::.. ~ ... 11_! ·'-l ..:_3 ~ .. .:' c .. _o_~ co::,.~ ic raU..:u..,iv ... -· s ~- .. ...::"~-
_·o. e C.0l : ... ~s ;1.,;_1·::. 1,,1it:. ob:.io~ v ~•tior-• . .s :.... .(.... 1Jrc icts th· t ;.. ..:: ..,

0 
._•(::, 0 _: 

·, ... ~" ~ 4 .:~ _.,.r...:;r~ 0.1. : ..:.6--~3 ~ t:;i:~- · .jy i.E t!.e su:)ar·:; l~ .. ct:~ _ ~: .~..; 
1 .. •.1::i_c'• is o,.~i tt:Lr~s sirnply in accord "ti t!1 t~.e wcll- estL..ul::..c..1 'l... 

st~♦-:,"-_i:;,.~- ..:v: t~::.Z..:.l .. ! * G.tliation le::\.-~ 
• • ' '•· r )- ' Y.; ·• ••• ,._ C ,. l C ' ) •'- "' J.' + '~ ~ -. .L• ~ "' '°' 1 n -<- • ",_; __ ~ , -!.., :J.!.. -1 ~ s,~\.; ~. C \, V w!l ..::;; _,;' Ll..;., ••• .::,. "- '-' US CQ._,.~U'i:e ••.. :. 

c~:.::.r _;.2 o:. n ca::..-..:s~~ial bod:,·. ; )2.~s~::a n&s a!l 0 ener~y \'el.::.. 11 c_· 
.:2p-~..l 6 i. ·'-'~: _v an ove""·c.ll u.1:.c .ci::--:;ed. :Las:; £:.j by e~uation :..:. :.. . 30. 
';l'? . .:.s ,~ ...,[..,H; t. at t e nlasmc. cun "abso oositive ions" Gt i:.1. t:.s . - . 
-: ~. ,.~,.. • • - • 0 ·v 'ue to .- . 1 ,.,1· o 1.· e ·' '1c-. c.:r·,·y ;--/ ..i---'-• V( • ...;;,l.,: -•- t.... .. "'-- ',, • V._ ...._,;.;> ' • • , l,. V • • ;,;) \.- j --
~, 4 ' - ,_, "l· ,,•-;.. 11 C01',.., •-o ,, r .., ··; ) e ~c-'·ly ·1' c-s .• -> ~ - ,. , 
'--- ...L ...., '-' '-· .. --- ~-v ... t...~ ::.> ..!. - .._ ~ --<.-. "" s...; ...... a \.::: ...... ....., -..;.. ......... _ v .. , 

o~ the plas~a pro 1 iding one sprays t1e plasea c onuensor vi a 
·c-- • ..,-:,.v0 c__--_.,.r_se. ' .ct1..1al ly cos:::ic rau.iati.0,1 is C.:.oL.g ~ust t.rL:.s c.s 
x~1 as t~e ar t 1 and pr0su~ably all oth- bodies ~re concerned, . 
~~e eL~t~ as a plasma (:t is a ~ood conductor and there~ore 
: 1-::tc.llic, 01~ a plas1. a , as far as t . e macroscopic ea.rt~1. is 
c.:oac0 1e<l) s11ould therefore be able to absorb pos • ti.ve char .:,e un-:.i_ 

c.~r.;y ·acreas~ cause· by t1is charg is 

cv;-1; ~fl =- N ai'f~/ (iii.4O) 

an t ~e charge is 

(iii.41) 
_, I 

.:<'or 2.. c~ ...... ~ical / o solid) plasua of the nature of the ea ~t: : !-:.;., 
a . .-:ount s t o around J ◊- 11 ergs p'.::r positive ion . Also ssu ing a 

.;..Ve 'f;e , tomic weight of /,30, Na:..:.. Jot-~,, . Furtllermore,C,;.=Vs-:::. 
'~ .. ~, -,." . Therefore 'j_..,,-:=:.{J. •• - . ,01../0::1.J(f''/1-:..:::- JO~.,. e.s.u. This ag,ree s 
.:."1.l:n'.::i s·;:. p1~cc ise ly wi thG '/:...M e:; antl aef i iately, it 1 ·ould see , 
id~:-!.tif .:.~s (/:... witi1 c harge )er : .. L.it mass . Note also that for the 

c· .t, -" J E;.,/ ::::. G ··1~ /:.~ • 1\J; 

·::..1c condition M,~ T;,.,. Gtff'J_o-- give somewhat (possibly 3 tir.i!es) 
too l,.: ~c a temne_ature evidently because the bi nding e. er6 y is large­
ly c~,_;;mic 1 . 

Ontj .. aJ 1 ·1·cwise compute tl e (!)Ositive) charge on the sun from 
Gqua~io. iii. 1, i . e . , rom th eq • tioo 

• c v=-/1.. = Gr' 'LI -:- -::. 1 /-1 s; ~y-- ,_ 

or 
(iii . 42) 

lv t• • d -'-- • ' 1 ,... ,1 b • t -QQ ' th S ; O\/rJv~ , 01• ..i.J. s 1.,.tl:'~ 1 ,":..;_, m r:us~ c aoou ~ e .v . .1.or e 
' .:."" .:.s co. s · t01t :itll the cor.rpo~itio o the sun au. the f c 
1.- •• _..: jr .... ci:ic-lly i.lll o.f ..,he o ·bit... lectro s of tie :... om ') 

:. .;..,1.:·c :., >= 3 to 15 s~.ou lcl ha re b0 1 stri;_;ped at t' e therm 1 
; _; ~ _-.~;. .. c::-: o... -~--e su: , a. d e:~ lo~ ·- re plusma clect.rons. Ti'o r 
0:~a ... ,_.:;, or_o cieeds less than 2 pc cent of tt1e su11 to ·te atolls 
0_ , . ., ... .:.~ :~ .... 1:)-3 15 or g cater to '-ccount fo tl1is "pl sr:in 11 e. e gy • 

..,,. is i ... JOl ·t~ nt o r~ lize i1 t11is ,1odel tL t net univers l 



Lttrcction dospi~o an cxc0ss ~: p ~l~i 'c c~a gc OL a J~cy is 
2-.,s0~::..i.::.t a. wi .,h t .e 1'e:n0r-:::y ·::cll II oi the p.iasr.!-.. "'r.c. iC:.\..! .... l 

, •• ( l t· 'I ~ • .., . • i , 
. !.2; .:.a.1.11c or:) as1;1;: ic) ~01. -c- ."' 1~a.,1.o.➔~ i.e., ~n e ·:.·vct-:..•1..;~y 
L ... .::· :.!. :1 i -:- e 1· l - C -4- -i ~ ~ '"' ~ t- - J. -:- ·1 ••• CJ. .,_ • E: ,, n ~ r .,, n S ., 

V • -..; --~ -'-- '-''-''.;::, .... ~!:· - .. ..: . - <"~ ~ t,.~ .!.i \., <;;U L "'-:_;:;--;: .::,J 
1-/ ..... is e:: c-r.ly ba.1.a::1ce<.... .J ·.:~--i.c c:eo:;:.."'e; sec. e c ·g u::: -:::, ·.:._~ 

"' ··~ -.. c .... ~o of t e c ~a.,...,..e \.; • -!-'•·"-' --.~,.,.at1·v,,. c · ··-...- .,,. ., ~ ... -~- ~-<... v.._ • •• "'O - ~ _..,, vl•'-- ... CO I,.; .. tU.1. 0 , 0..:. -•~v~.-

nL1.1e-:t.:y clec· rons bor:.c.i~:,; .,. 1.: celestial :pa- t • cle i:i t:~c e;_ •.Jt..:. ... _ 
1:.... c.:i..c~ . :::: 1 ued , O\· ing to e.·cclle. t conduction i~1 l P- s .. • -~!c!1 

p .~ ic c-o -r.-p ticl is 10.:.<i tc · ·-:.~ s:::,,.:::tet· , ., ·z_ i <• ·:1 locL: 
:Jvsi ti ve excess by the familiar II i . a:;e force II r;ri th a s:. ~engtn 
c.cter:,-;ini:::' sir;,ply by the bin ding energy o f eleme 1tary ions f o :-:e 
:?l.s .. s;~ a, as d.eteridned by the ' ncrgy •,ell 11. 

t .. s •-'-' ~ d c.~ove the supe O 1 ctic nucleu ... s s11oul :.it at -- tnu..::im.un, 
in-:.:=;: si ty in th... nergy ra;.1ge 01. abo /0 1.;J e . v - per photon. At 
t .. }~s £'re¼;.:-::.1~y, wt ic!1 is a ove t'1c Co~.1:;:,ton \vavc lt::ngti. ~or n tro4.s , 
t~e ;~o~o:_s should dec ay in their (relativistic) 1 • lf- life eye a 
to r.:a·l~t~1:c it.sell', i.e. , possibly first to neutr ~1 ... ( if the p aoto. 
is not i.entically a neu~ro1 to start Dith),~p·rticles, etc ., 
nn~ ~~e e~ectrons all probably initially, as theJ leave the nucl us, 
in C.idr ,;e oal - . c ,3 . An c lec tron excess then beco es t a:lped • in. t _e 
Sl~ce be~~e~n t~e suJergalactic n cleus and its satelli~es by 
t::c ~agr_.::-~i i • lds of ti1e 0 al .- • es, 'eavin0 t'ie_ efore a. excess 

this sp·ce ?.~tl n equal ositive e1cess, 
o.·.::.:J.,S to t~~ g ~· e penet tio o • ~ e positives, in all o • t 
.;.:..L.. xi s cot.bincd . Under c·oncli t • o ~ w· ere the _ osi tives an 
negatives can recombine to neutral atoms in the free spa~e 
betwc.::r: L1e galaxies the "neutrals " can then accrete in-'-o the galaxies 
without being hindered by magnetic fields. Evidently neutral 
,3cc_ etio!l must take place universally at a fixed ratio.·. to t':ie 
c~ar3e ·ccre'io in order o : ~n~ain the gravitation l co. s ~n . 
,_, __ c penetrating J)osi tive excess tllus aclds charge to the gala; ies 
1~ ving n e _ual amount of excess noga.,,.ivv c. g i t' 

-: .. ~c _ t .e 0 0.lc...xics and supergaL ... ~tic nuc eus, provi i 
11 ~,.-!c .. c~Ce.l I i:>i l i g en0rg;y of thv Ge..la.xy to its r osi i ve 
_; ~~ct.ic nucleus . T~1is sa!".1e process is repeated oetveen a g 2..act..:.c 

L!e;le~ts ar d. "its II satellites; by e~.issio.. f ollowe by decay t 
c .. aq;ed p.'.'rticles, a :1ositive ex:ces.s of y;;1ich is ab e to pe1 e·c c.te 
tne g2lactic satellites, t~e co,1stcllations, galuctic cluster~ 
a:t' t.-.e st[ rs o.: t e 6alaxy 0ec,, · e Jositivoly cl a ·::;e • . : t>._'f~ .' .. :", 
t~ .. c c:: .. ·c -.._;s nega ti vc char~;~ c.n • i.1L1~ • e! ..:.r1 ·, o•:1ing ·o t· e. i!: .:...:.~ ~Y 
O..1. L..-1 but •. r lutivelJ ~e\. of the. cor1,?Crcd rit1 the osr.:1 .'-... ~v 

p::.. .. c-c ... ·.'..:.i. te i::.lC s:...,. elli tes 1 adt!. to h~ :t _cgative-<::.rc ss 11 • }.'~.;:"-

(I••· 1~.:;1,ic c~ .:..r• e . ~ c h d cos!uic J.."'c...YS of tl 0 pri1r,ary p ~occc .. .:? ... !;. 

f aou sc, a 1 q;c .. 1.1 --~ of 1igh e r~y, posi 1..i v... :",' 
. ~ • bhC • 

-=- .. conu ... c • cs. 1'h s ld ..... e S<!Conua y c.1 ... .a.;0-es ~ ... L • --- '-'•··--
;;;_: to s 1.e exten (a".J o t o e part in J ... ' ) vit"li:1 -'-~1.:; 

!I; l:....~~i s by t o .,·ramenao s d.yn· .. !o-:J.ctio: of the ro· a :i~ J ••1~a_;._-.: ...... c 
.• .' i\.! .. t.·~, oi' t c st~l s nn ► clu3t~ o .... st rs of t... g;al~./·y, e;i • :··? 
.:-•..: ..... t::! :;1.rnetr:..t ing; po·ver of t e :l.i[.).-c ci~gy "tail" o:f. -r.:).c .i?~s ........ ..1.vcs 
e,_ ._, __ is ~o~:te1 cosmic adiation. . 0 s. ould realize t!..t..-::. ~.:1s _,ro cess 

:'.! s ·e:l • .:i ·ain between t 10 thuir la ·cts by so_'-: 
cv.,, .. ·,.; ...... u • utio1 f vH - ~ ~ st· its c;;.~ · i1 be WC-..! t. u ~)l... u • 
•···- .:..:1;::.r s ... 011 • es by cos ic- y ·or. 1a io L :::;i~e t. ~ 



~~-~,;~~11~. '1.\!1i·, l:.J.tt0r· •j~ •uc~ .'.:_, .. ; is : .. ::: ):~ ~- e,;~ir~a;..1t o .... t. u.... ~r_:~_ .. '.,; 
i-. 1 - . . .. , ,--, . ·' s O C. ,. i C ' ,_ 'f II • • II ( 0 -~ . ' • • 

..,_ , !'.)• ._,~\..,'.,_.::.,. ~ - -.___..,• ? , ~=-•- ---:.._,4..J ._,t.,L-..1.. \. ~ (;!,...,_..J_Q.._,_,,., .. .J 

J.&."'"OC o~CC C~l.!- l.r!.;; l.Ll~l.~-\,;; ::,,. __ y ~-~i ~4') .. >,/S-f; ..... Tl2--1. )~ ~"--4•-4'··~:.v .. v 

\,~ -~ : •.[ .. dy 1 a .. "O ~ct1· , .... ~ o ·· .•.I,:,,. ror··. ·· -i "\I',. ,,,r,-c·:· 0 ~ '""t o' ... --~ ~ .. ~ u ......... ~ •• - v"... '\.., .. - ... v:...i.t._,.Ao. }-,.;; .~ • ....-.?,1,.1,, v.LV ... , ·-\;,, .. ,. ..:... l.Ji...,..; 

00 :i-;S O • ;"\ • sys'· ~ .'.:i.S ·,•,s·' •e • '& s ... ')cr',·ulr.:.x.v' ,-.d_ tt-, ~ n- 1 - . 
-• V ••• •.J - "°' • • ..,, •- .., - lo ~ J .,.J,. • ..,... Q <.- "'-"' -,./ 

.. :: c:..~~be(l :-}O\'~, ~i..~:-'es __ ;~ct.:. "0 o:. .. t~-:.:z.. o. clc~ o:--· slze of· t __ ..3 

syst0i.1. Th · s d.yna1:10- · ction ·c~_u s ser-ves to prociuc a 11 ·iositi ,~ 
c::c 3S 11 0. ::.11 . ssivc bo 'ie s U..lu a 11 .1~3;e.tive e::-::cess 11 L!v.10:...·· 
.-.1: ;:..._:c~c.:,~ e _,:: t agal ctic, i te'"~~ act.=.c, i ter~t~ .:& 

i2.,_ '-) at ' ., ry. 

J;. :ce . • ar1·able feature of tLe )lasma interpreted by the 
12.-::.-:;::.ce .. 10clel is tiu:.t it p ovides a means, u:.!.de_ l1 igl1 i iter 
te~J-4atu~es a-d high density, f or r alizin~ "che~ical- i ct· .~u 

er~0r1;ics f•: r in excess of that in the stro. g st che, ·.ic 1 bo ds i 1 

o..:;.~ ~ _ s·c ~ ;;1il enviroar-e. t, e.g. , as in CO , N,.. , dia:.:ond, 
-;,_&_~_1:1.::-;1! e-::c. Fo i. stanc , it w-9.s in ·• i-.; a"ted t~at ·:::~1~ "c:.te.:ica.1 11 

o_ 1L:.sn:~. i 1::li O enc ~gy in the su __ may be bout 500 . v. p,;. ate,._ . 
'_11:::..s co .1cept is simplL that wbe. the nuclei of • 
st._ :.:;.c :.e _ ·l,.:..:•· close to:;ether, end the te7_Jcrature • • eno '~.. to 
~e.i ~e ~y !oniza io. ~a _y or all oi the electrons o! a o~s tint 
a ~e o_~cliL.s.i.~·; co :ce electrons com.1:~r ising the posi • ive- latti e ions 

~ E..t -v· • tc:-: . .._)er·ai u·.::: ~ the choLical-o:i.n ing energy t :i.en b .cocies 
W co: .. _ a!':;.blc to', J ~:::I,,,..~ , where z is tLe total nu□.)C o_· electro s 

~ c· t. 0:-:1 r~mov - d by ionization and r:icving i1 ti e ;.uasi- la tice 
of t~-~ pla.s::-:a ~ a • I.:, is the ionization potential · o the illi 

T,.is see. L gly quite plc1usible prop ty of plasma t us o i'fe:::-
a , s i:-:iple explanation for t: e ~:.:...· 3 high- density cl1.:arf stars . 
.. ::-. -: is , i: • oC,.y were con-:p ... ised l ·- rgely o f hi6 h ato, ic v.1ei;h t 
.::....c l0i, e. 6 . , '- .,;~ con1s o f 16 ele c tro: s O:' !:lore, d ad • i ... ter . l 
ta~,e atu1e of say (O P , about 16 elect~ons per positive ion woLld 
L:e :::,1 ~ s ~ ;:i clec t ons, and t e bi ding energv vould then be tre r10ndo , s y 
~r;:;· ·c1.,;r ~a1 in pl sma vith only o e o t\:o el"'Ctrons per posit:..\·e 
ion.. L'.., sue! a large binding energy • e ensi ty \ ·oulu be co par·a ly 

~-~s :catu~e of the quasi-lattice mo el of tha plasma al o o!fers 
.:.. :JL.L si. l :'ple.nation of t. e L I en ous ~ i .. i! g energy of nuc:-i 
i~· or;, .... ~lso postul?.tes a new re•.lm o:f c ementary p1:1rticles, e.2;~ 
o.,.: ..,.:..~ '--s .:,,.;.ch S!Ti ller t., ·1 .. uc eus as t e s s, const •11.. ... ~i .-~, 
::. • • • ~.1. .... 3·~0 ... .:s Oi .;.i"{;U s arc s1.lall.;;; : • .. a ~ ... l· x.y .. p:.1oton m·2;4 • ·..: "'~ 

bG :.;...:,1:..!'U(;i.,.. • s n plasn .:1 comprising t1 ernenuous nur.1bc o 1:1o·'e 
-:::-y _)L:··tic _as (e. 6 . r,' n 1 el's 1 .~ ' • .,_ "l-p rticles"1 

., ''10sit · c"ces •.i'l· I ;-,o .s .. P" ga~c..:·, 
...,t:. ~ ... ,c-:. c. s Jl • s I no cha t:;c c.,cess. "'ealizin~· t: ..... -~ 

J ~~oto~ \; 1 lts l poc ·t i re e~cess is a stable 
.:...1.- elso ree..1 • zes co: .. ~i tion o • i;rn sue ::>l • .:;~1!:I 

one .. ·-~- r. :·it! .. :.l , o ssible osit ·vc ycc~s untl ttl.e ot~1e wit :10 
'JO ~itivc u.·ccss, e.g., the p1 oton and the eutron, \~·ould co~.: in\.':i 
.., ~·o ·:: .Jl" s •.. ~. of a s-c.:.11 C:.:.ce) 11 e e ~0y \' 11" si . pl " bee .... •sc 
... ::.s .:.or-~ .:.·- ssi ve . T e t. en .1u~ s lo r ol.' e v, st rang )~- t .:.~ le s 
th,.1t. • re kno 1n to co 11') ise atomic . uclci is strongly st ;;,;0s.;1. e 

' 1.;;.'t - .. uly nin te, "nuclc_r galaxies " \'!i th charac ter·istic 



ic clusters, glolrnlt 1~ clusters, co:",·~..., - l::.:::ic."1::. ~ 
• 0t:~ !-tel to .!!:eth..;. e tr~me;ly •1·i ... t • , . 

.,, - ·~- 4 ~ .......... .,. ..... 

- C p_.._.s! ' 
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