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Fayehologiead Effects

A, Event, Foif Event, Resdciad oa Delaged
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FAELD DATA A0 IS TION

FLAC =R & Mncsprmric hHolopces Urarsh ond Advenccd Concepls Jaint Forbah o=
Mkl lo Flold Dade foquicltion Fesllitlos,

IRTROGLET 1{m

In Abe furtharanse of cortain cbjoctivas |n Mvancad Concopts Pebiarch. and
1o provide critical dats for tho J'mepr'.urln Soioncas Coparizant, It hes
boen chserved 1hot nuch of the lalcmation moods |es %o ndmcaphberic pho-
ierena eoel olestrlical disturbencesh, aro stellar.t & bt Yrarafora feaas
advilieb e to provide & Porteble-Mebilo flold date soquisltion capebility
Jointly wsodul for those and other efiorfs,

Through e tended diccustlons boteoen Congormod pirfons, a besic fuemory
ond gutiloe for tho goperal scops and depth of chaervations has beon
sugnasted on out | el on peges 2 &id 3.

It Is hoped that & furtler stuly of instrosantetion and sepplesental
roculresents wlil resull In recormmendatlions for an edeguetaly cuflitiod,
eateeed ly varsat] e por tob |e-mobi lu copabl [Ty, To thils oed addl tional
relntad discussions wil ] be conducted onil fladings w1 Se roported 8s &

canflneation fo thls decwrsnt.
it e

Wo Pe WlisGn, A=G3Y
Il Hewsedinp 1968

et F. M. Wood: A=B3D
A, Dy Goodoka , A=G30
W, W, Hlldroth, A=E30
Jo H, Orwm, A-E3S

! Ball Lightning Resoarch Feporl, Janugary 1966, DAC-60941, K. M, Evensen
aad A, D Goadakae.

E_Frmm-aul to Imvastigate Ball Lightnieg, 23 Augest 1953, HDAC-WD Spece
Sclences Departrant, DAG Latter A= 1300 M3 -50-5000,



(1) MOBILE-READY ACCESS, MANNED

= Earth Sclences’

™7

z = A:I'ms-_phurl «
- Cesmalogy

Megnet!c Graclents
Elactric Gragients
Gravlty Gradlants
—~ Air-Earth Currents
Cenductivify
Bl Spactrum
- X-Ray
Ontleal
I R 2 =
Ridio

5 Perticles (Nuclear)
Acoustle Prencrena

1z :'E'I i.tl_-"_

BASIC REQUIREMENTS
FIELD DATA ACQUESETION

(2) PORTASLE-REMOTELY [NSTALLED, SELF-SUSTAINING

AREAS 0OF ORSERVATION

Reexariine prior cbserveticns,
and meke new chservetions fer
pessible unroported effocts

INSTRUMENT TO OBSERVE & RECORD

= Tlma

= Lacatien

O rectian

Dansity (Magnltuds)

Enargy/Frequoncy

- Polarization

Anomalistic

‘Fhanomana

‘o Events

o Quantitative

a Quelitat!ve

o Time Domeln
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Basic feaui remants - Fisld Data Acguisition (Contd.)

Irlﬂteurﬂlug'lcal

Air, Temperature, Humidl‘l:",f, Fr‘essum

Wind, Speed and. Gradient
Tmpﬂrﬂi'ure Gradf ent

fen Palir Producii: nn
foresel Number

s
Weather - (Duserve or photograph)
I.':Iu__ud's, Rﬂinfa-'!l lu:e, ‘Spesd, - EfC.

Cezmlc L .'-'I*rrmnhur!c Evants

Foysical = Solid Objects, _gfl:. '

Cehorent Rodletion i Ch )
i3 -:I"T'H.
Hi Te ikl e.':':‘_-_._lr_.-';,}rf.,-. '

Unusiial Sensing

= Moonitudo

- Logation i

"TEH'IEL 3 T T S =

= Far & near ﬂﬂid

f*',-ﬂﬂﬂ ing & Lﬁr;atﬁﬂ'ﬂ

- & Hﬁchanipal
iLTE’M‘, Radio or Enund}

- lef '-Enu:-ul & human

repctjons or mslﬂuul :rl"{um

=

'H‘I_'anda:rﬂ ins trums ntation =
Manus | or F'.u*lj_n'r.'ﬂﬂi:

Cuservations & Recording

a. Pheteqrophi ¢ Recoros
o Assronomiczl E-':::ie--.'e.hmr
o Redar Renging

- o Suitable Transducars

o Multl=charnal Hadlo
o Graohic F'.n.cn:-r_ﬂ_g rs
o Magnatlo Recoriers

-Eu Wisya | Cosarvations: ety

o Interrogotion

-n Magnat|c Recorders
Za F!m"ugra,*:"nc F‘amrﬂr it
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T
TADLE || = W SENSIG RECUIREMENTS
. MAGHETIC VEGCTRR = M FIELD, WIRITS 1IN GAMAS (1 x 195 Oarstac)
Buration fec ¢ 210 4 g7} [ 10~8
S Bt Annipns 0,000 2 20 56,000 = 0, 50,000 ¢ 0,01 /¢
B Lewar Lialt +10 CE | x| 100 |03
i [ Trfmeb:
Uppore LimfT 5|08 cipb = b t 10 o=
Fonsars — Magnatematers, AbsolWie and-Ralative Measuroments P
Reagout Anpton, Heal Time Qaa St
Cochum = Yarles Madel YV=4938 - Anproximate Cost S5 000. 00
Henatomator, Grodient Sonsing e
FPancout, Anelen) Real Tipe ——"
LThreed | ntormal |y Consirucied, = fpproximatae Oost L250.00 Each 75000
Yoo ELaTTRIG VECTCR - yRLiTMiel
I'_.'_l..r'-':l-'.'l.T'-.'.“'I—El?'l.'.:. 1) l {rpt [kl
- R AmafinT L lf;i]
i Lewnr Limit R 1 4 i LSS SR
Uoper Limls R T =| Q00 ®9,000 £[0
Sonsors - Eloctroatatic Yoitmater, Avsolute and Relative Moasuremonts
Ramdsut fnzlog, Feal Viea To Chart Recocdar
Consiock & Hescort - Modal 12008 - 1 Aaprodinato Cost 33, 1063,00
£ luctromatar, Felative and Gradlont
R fadout fAnz ko = Feal Time To Chart Racorder
(Threod Internal ly Comitructed = fAppremimate Cost 3i%90.00 Each 450,00

T

WL W gy -r- et -
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ELESTROMAGNETIC — RADID = WATTS AND/OR VOLTS/MMETER

Curation=%ec. Il:I': 19=° IE"HI Sacn/Cyein
T |. 3
S e o City v 1g- g2 Valts/Matar
Folarization .i‘h-lblﬂ'r'li Eﬂ-uf‘lfl"‘v In.pil ]l::l-E rD...E ‘l.'-nl'l'!'-.u"f*"-l'."lr.'r‘
Directicn Signal 1p-14 ja-12 ¥ watts (1 HV/500)

Sensor = Broadband Spectrum Analyzer Absolute Man=uremonts
Powar = Auniltude and Ssectrei Contant 01 to'!,250 Mhz

Roadaut in Feol Time,; Time Domain mnd Freguency, Viswval Display and Analoa or
Diaital S=ta To Chart or Magnetlc Taps Racordar
Haw la** Packasd Moce| B554L R.F. Section with The BSS2A (.F. end 1405-Display System

Appraximato Coat %6 000

Rodiematers and Ml ary Bedic Equipmant Approximate Cost 3,500
Rendout In Roal Tima, Visual Dlspiav, Analog or Dlgital To Chart or Meqratic Tape Recordar

ELECTROMABMETIC - IR = WATFS AND SPECTRAL CONTENT

Duration=See’ =~ |0-12 =13 G
Polarfzzstion fmb | eat Limits Yary As To Location, Day=Hight & Lecal Arfificial Feat & Llght onditlons
Giracticon Stonal Expoctad Lowvels To Bo Cotormined

L

—neors - Standard Radiometric -os Photegrapiic Techniques, Folarity & Color Sensing, Themmal 4 Photosens] Tive Jevicas

Redlomotors - Photempfars and Spectromnters
—= Buttad le Masvhuctusisg Types.and faproximete Cost To Ba Datermined.
= Will Bo Pelated To Followlng Two lHems (5} and (53

Roscout: Asalon, Diglitel o Chart or Magrotic Tapo Rocorder
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ELECTEMMABNETIC (OPTICALY - POMER LEVELS AND SPECTRAL CONTENT

Duraslon-Ses, 2.3 |0-1% |4 s 1g=k Secs/Cvele
Polarizotion fmbiont ﬁw—ﬂinh‘b -ﬁ.hqganhi:ric & Local Artlflcial nghﬂru_:l'ﬂnndl'lr-funs
Dirsction 5ignal fxpected Lovels To Se Detamined

‘Cansors - Fhotenrepns (Movie Cemers - Color)
F'I'u'l-u-ﬂ;:'rh:"al Tracxing = ‘Pratograpnic, 5+it1 & Motion Ploture = E.Ia'.c-.:h—h'hi‘ra i Colar

Salarlty & Caler Senslng, = Related Spa=+ru-n hralysis instrumentation A Feadou? as Under lfem tal

b &

‘f. ELECTRIMASHETIC (UV)

» Duration=58c .4 % |o=ih 3 x J07EE (Soft X=-Ray]
Shmsiant Day=Night, Atmoaphoric & Local Artificial Lightina Conditions
‘Gignal Exsocted Levels To £a Determinad

Fhuf-ngrrq:hi: Materials, Folarlty Sensing

E‘p&r.lﬁ.u"ﬁ Proto-Cotics!l Traeklng - PhotosensiTive Devices &
L on as Under |tems (40 and £5)

s=lated Spectrum Analysis, & Headuu‘ tnslrnr.ian.aﬂ
3. CLECTROMAGNET IS 4X=RAY)
113 gafr MRy {2) Hard X-Ray (%) Germe Hadlntion

Yay Be Coherent O, Perindic or Random Radiation B3 % 10716~ 3 10719 5;;;:5
ar Discrote Particlos va. Tima

Durat Fm’:

hanient Daﬂr-hiqh‘l' Mmosphieric & Lecal Nomal Backaround

Signal

ﬂw#’t

‘Sgnsers - Gamma SansiTivo Fhu+n:,|rcnhl¢ Matoriale - Hadlnﬂ on & Particlo Counters,
,',.'._.Il___hl_u.é}

HE’I‘.‘IE.LF& Photon Filwe a.m‘! Energy e el

5 ﬁuunnu-h Ssactral Er:-nﬂm - TEmn;Dunﬂ'hr Mara:glng o !-.nalng q
A Hagr.aﬂc Tapa Recorders. !, o



 B: GRAVITATION -

9.

'ﬁrnun.d_ Petormoticn

_.__‘fnh lcie Parts

Duration Secular
Amblont -

Signal d

NTMOSPHERIC PRESSURE 3 - -

Duration-see 210 1071 A el

# fmbient
Signal
otsar Farticie

WATURAL AND RESIDUAL SIGNATURES

Fesponse of Trees and Plants, Animals, Humans,
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M SPECTRUM CLAS

AREITRARY STANDARD USAGE BY BANOS |

PARFICLE & COGM|C RAY

BAuD WAVELENGTH- X FREQUENCY-fons 1
3103/ teps I 108/
Hatars Cycles /Secend

MP 3w igld | x 10F g3 3 |
ELF | % 10é | % t03 3 Fox 103 3.
VLF 4 1 % 10° 1 x (oY 3% 107 3% 1oY 1,
LE 5 b % 10" % 103 3% |0% 3w 108 %,
MF & | % i0d Px 1o2 5% 10° 3 x 108 3,
HF 7 b x 102 | x |03 3% |0% Yy 107 3,
VHF B I w10t .0 Matar 3x 107 3 x 108 3.
LiF 9 LOMeter | x 10=t 3 109 3 x 109 3.
5HF 0 1 % 10-} 1 x 1072 % 109 3.x 1010 I,
CEHE L n UETE T Gk 05T 30010 3x ol 3,
b2 i2 | % 1073 = 1073 3x joit 31 [ L. O
INFRARED | % 1o=% Px 1078 3 gl3 Txo0ih 3,
| NFRARED I % 10°% 5.8 % 1077 3% 10it 4.4 x 103% 3,
VISIGLE 6.8 x 10" 4,2 % 1077 4.4 % 10 7.1 % DAY 2,
ULTRAVIOLET 4.2 = 1077 7% 1077 7.0 % 10" 3% 105 ..
ULTRAVIGLET | % 10=7 | x 1078 3 % 018 3w 108 3,
K=FAY bx 1079 ) x 107% 3 x 106 3 | L
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28 Avqust 1548
W, P, WiTSeh, Jr,

SUGGESTED STANDARD FORMAT
FOR - TAFE TNTERVIEWS

intarview @l Mr, Sabject [Code Kame 11 Apprearciatel
4% rolated to 80 TObservalion = Lonfact, #1c.) offor with a (UFD
Aerisl Phenorsnon = Fiyling Sawcer, gfc, |

{Te sstahl igh Khe, What, Wkaro, Ween, Wy, and Limitaticons)

THis 16 @ megnatle or othér} recording of an Intervies baing
conductad in il Ty Comnty Statal PDatw and  Thno

Tha Intorvies 13 befng conducted by end in the presence of Mr.
abc. and Mr, ste. thi porsan now spoaking.  Hr.
W[l act es modarator.

e B
The eole purpess of this Interyles 1s fo collect Intormatien that
moy be of scleatiflc Interest, or—abue, [ A1 reulbting Inforeation

contalned herain Is to bo conslderad confldential and proprietary -

pnd shall nat e Fevesled to orher pafions for amy reason oxcoat o
g5 ogreed 1o by and wlth tha consant of ‘fhgl_ﬂa_j_flq;g-gpt:,.‘j_ﬁmm
{1¢ appropriatel  For purposes of security and to |naure.rlght ot
privacy the trus nams of the principies andfor abservers, will

not be wsed but [They, Ha, She, efch will ba roferred 1o and
addressed as {5alth, Joras, Efe.l

[For MInors ar Juvenlles), Pricr permlissicn for Inferviow shild
have hoen obtainad From parent or quardimnl.

Addrass Subjact - What i yeur mge?  And Occupationd

Answir

13 thls Interview bebng condosted with the knowlocge snd consant
of your parent or guardlan? - Answer.

Introduction

Address Sud joct = What Is your ege gnd eccwpaflond

Do you understand that the [nfarmation to be discussed during fnls
intaryiew will rolate enly to cbsorvations mads by wou [end other
parsons 11 any) end will net Include any ldoas or inventions of 8
proprlefary natura?

To the bast of your knowledge and bellat are the incldents end of
cosarvetlons fo ba discussad durlng this Infervies fru=s and
fastual pecurrences?

—_



LB . -

Q. 4, Mo, Address Sub !ur:t - I+ Is owr {my) undarstand Ing thet &t some
+[ma In The past you [=aw, hesrd, or wers invelved with? somothilng

unusualT

A

0. 5. To the best of your receld lection, what was the date, +im and placo
&f this cecurmonca?

A,

. &. Statoment — MHow, Address Subloct will you tell us, o your fwm
wargs, Just what T wak That you Sow fheard ete)?
=OTES:

I. Alics umintorrupted narratlon tar Sulteble poriod, make notes snd quastion
sub)ect betwian perlods.

2. Closs & particular sension or and of fepa with Time notatlon and future
gotion I+ thare 1s to bo any.

3. Date and ldentldy all teped materiol ond prepars for safekooping.



o
LA al
PFRihel MDD LHTVISHSAL SReAVTUANTUN
L e annsae bonin b d ¥ I-i---l"‘..i'll"- Sarkl 2 14 .'J.-il.l-'l:'-\-:.? Lra . iba THAY) T LRl |
s L iy metundly b blectvastint i (SULCEE PEr Zran Lhad ol Lare L=
1T za wl eeplenatien of srovilys Gub fiils pelve fdtedco-talons |
bag been avollod Leaaueg of tho formidable: prebloe focurfgsd Ly otaa

padrently complete noopalarity of gravity end thw chuosiza of eosalis~
ae groahonisn Lo the eeengilarion tef the roqaivod amawnt of

g an ane Dody, u,;.b£¢+;:‘ Gl . For-1in abrth and
=T g . For tho suns 0o the other lond fhese are
£ 1 joocong Lo-neliove that graviiy i3 petugliiy of elgafple=l
ol bvenctdia ordginy et us pumparizs pevepral Bl TLUEE SedsLnED

(1Y Expurlosatal evidéscd showe that the corth in Gzicg
canzimndlly and unifermly bombarted by teanic radlction at o rarz
evifontly i exeuss of 103 ecoamic-ray partlales: pory, seient.
Loraover, the Tprimories™ ef cosule raclatign are foprrantls
Elicst entisely pegltive denas (%), A2 o matide of fzct pur
mazaobics figld o mueh an o permlt popeteation Gy charios ogly
of B 0% m.seuefgran or less. Tlerelfors elaciruns ool
Rzal ta feve relutivistie muisca of around =100y 0 pahine
Lrate the captn'e mammotic field. Thile this s well witain Tas
srrapry Padge of eosmic radistion, at lesat mony tiSes oi=i e
positives thon negatives should be sad evidantly ﬂrn‘&hlzﬂ}a [y
fpate intn tho Eorth's atmoEphora. But ot a minimus of O .
alemuatory positlive fharpes par socend or sbout (0% o.s.u. per
spcone far the whola earih the cnorge on the ¢arth would dRssousuo
at a mate of ot lesst '3  e.m.n. por yeor. _

(oY Tho mapnetic moment of the sarth haa the value rojulbped
by a ciredlating charge disiributicn corrosponding to. lhe chargs
Ekt=fJ? dtatributed spproxinctely wniformly thooughout Lo

L]

unrttﬁ L.2%;

ko= cefg/aMot (148,34)

wiara b 75 5% s M gthe earth!s nismotie momant, b gthe
menahnnlenl: Gosent” of the.pxelil ang € “the veloodty of Eighe.
Thiz relationshin was first noticed Ly I.U.5. Dlacketi{ls;jdnd
Zoplles aléo To the Bun and oitnar BLOAPS. ;

(2} In refercaceil}the anthor presented & gonaral wnification
esncant wonlall sepma to-sitow that The S&mo Tondamental lowa apply
iecpeleetinl ar o etosic and moleouler [And probably alas
prclenr) systans. Moreover it was there siown that gravity 1a
intimotely relardd to the padistipn from-the eentral booy. Tao .
west fwupertant eorrelation boiring out this imtimate relotlion o
stbidc pystoma ia the ebhaerved coupliog Getuce orbizol and aaln

rutuy broaeht out dn referaneaill ’

{1} Tt 15 possible to talke a large "aample® ol tha Eatior OB
cowosmrth, mamely thotcompringing Lie dbbdsfiare, of F O
przmn g sad ghow that it costains, withio esperimentol ecror, Tho
Seguirad elestrical charge, nacehebout LG40l e.s.u. Vhus, LF
wa treat the atmosphare as.a conbentric-ghjjere, &hs ceadensar
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g, the chupggo's S 08 Atmazpbors '.--:..1-|.r1 to bin
a L
T I ' FrailiL - i g'."'

gl = i — Ay :..--.-J.l:».':-----.! i -

| (s, n G .

+ Lo Jey k "I fdidlde)
Zaperlneniallypl g 6 pooents 1o chout 0.8 fo 3.17 woluanfem Lo
[pesitive vortisnlily unuard so . 2hiat 0 1a noslbive) sear the earti?
:u:'i'._-:ln_:;. I.u'.. :wn.'.:.;:z valoo 11. ::_:Li....J to ha H.1 volts on in nrdw
thmdy J' il= whickh fa 32 aueallent peonrd with tha obzerved
athsgnherdc 'l..-.-t-.u:.c-‘ sradicent.

fl Thaere L5 o tro=eadonn :.;n:.-:r lon sropeea golng on in tha
.,a-.h-r ayatem thol amounis avidaztly io almu} J5ds 2roma ol oidro-—
meteorites en the varth ooel yoeors {:-Lip;le] Assuming o Tatiad, of
Lore Thon ong Lhousind o oopnk leor she gascous rrn.tcr al b
'-.m S0 s HO, yeta. ) cemparcd with eelida’in the accretisn

rocede 0B indicatod by relotive obusdancoe datn, there may b=

4..m1:.,_-.'-?' promsfoac total seceetion on the earth. This 1@, =t
loape witniz o order of magaitede; ihe omount of pédretion necesniry
to nmalantaly o aonstant o {'5:-_} =r gn tho sarth .;I.E;.'.'.lal;l'. Eha
aliddarvel sossis padintion Sedusulation of chargo.

(G} If tae earti's mess incroose due to eccrotica were 3: (07
gratisfaag., p Bng wo= -mipht expect tho suns' s ascretlon to cmouat
L RCR Lt - W 'h--- o (0 [‘i‘u‘.l..‘l::-l_.l".jl:l:.- agsuning that the sorcth
meraly intercupte tont portiod of the (probably) spheically
distriboced toYinl mess rlu.h 1o The Bun correspoading fo tho croaa-

. sectlonal amea af the oartl. There ls pn npproxinete checlk an this
total flux in thi conditlons existing in thae chromesphers of tha
=gn, Taln ooy be sheem 22 follows:

The elettren donsliy at tho top of tho =ua's ehrmomoesbere lo
shonpt L0 o which iz therefore aleo approxisatoely the pasitive
chorze deaslty. If mattor wera Ii.I.'I:I.-..I:l:I""""EIII‘.I.h nrrnctive Piraa fall"
inin tho =sun, 1ts wvelooity would :he T R ...a?;... Thia
wulooisy esrreaponis; 1:L1.mu4:: tha rl'-la £ n..fimmr =Y
o O Tusmorgaturs ol obout s fl.!l‘Il e for a gag of uﬁl‘ur‘ﬂ.gﬂ "".rﬂll:—
culoe weliphe wnity. Thia arrses spproxisstely with the temperatucs
of . the soley ﬂnrn:a on‘evidenced by the appeardnde of charged 3
atoms, &g LT dron, ohtopivng nlnh:ul., with 'charges of ¥ /3 o

+ lia 15 it Hence. the ﬁ.-r.lzrm:i ng. BUn moy be a3 much as
At -P';r,l'“.g_-"*l-:-" o7 “:.'-‘n,.{* a*al'-ﬁ:—q‘z Oty --m'aﬁbh agrsazont with
the ongve ealth=ghmpling TeEml i

it is D.'I. interest thot 1‘.|.I-.i.h h:'Lnutir-' CrLerEy of mceretlon ig .r__,,,;..'-—,.-f -
r.‘.-"-l.."": ¥4 d which 1a’ abowt the known: goler constant, namsiy
: 'I"" AP ..‘ ..'::.| arapfly’ ges thisa ‘hna A itﬁ'.l'.'ll}" exploantion fa, tho
amiar gunstant that meed net inolude; or iz at lesst approsnisstoly
of the zuss rolavive lmportunce as, theH= [ reaction via thu
carbor—nliregen eyrdio thit-is sguppesed to bo taking plece in the
cofe of Lhe anom.

{":I In szars, palectic moelei [ and a podiudlated .'aunurgi'.luc‘-:lﬂ
centor) tho aver |.|._-"il kinotie oaorgy of any body should. b
zoprasinately the nesativa of tha srovitotional Enurg-"‘“ e wilero

. Lot the neen distoncs From =0y “elenent of wass to the center of
tie mymwan. Therefore

T2 Gk (111.57)



Fioh tuis asocumpiilon e Tollowin Ll apdrocilste wveilued of Sha
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Lo GE [Laposd on snoverszd atondes wiEshis ol O0d)s w1
|_-\J|.I.“ u'\_. ..A_._.I,I | .,._,:‘.'_.\, i Ty I‘!
Eun =y LY I o L TS -—_..‘JI .'-"
sellonivive goalostlic puolevcs Pl e SR 5By ey Ea
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affoative suvporgaluctic ouslene et f G4 muf | 5} il (YT 'UTF“£§
tpged an the above facta togetlor with tho quaai-locefad " RANETERE
Gf pinep wutlined above, let us oow preseat the foligwiog "plnnmﬁ~ .
cadel™ ol rravitotions r -

EHLEFLLHI bocies e "positively™ chorge pertloles oxictln
15 [posltive) lottices mashed 1n tremondous multi=slosiron L Eiiqgﬂ q
(o= "oryscapaded) inwhich the cirsulating-eloctros lattices dkiﬂtﬁ i
between. and among the pasitive dons; i.z., in Intarplancetomy
interstellsr and intergalactie apaco, oxoctly aos electrans in ﬁntn¥:
oad plosmn exlset In the ﬁ"EL space belwoen the peasltlve-ion
lnttica. |
The chorsing of celestial bedies positively is coanily unu¢r4tqu
and Lﬂ"jJthJ in terms (1) of tha ton-cut-off :a;rhﬂ‘“r‘ELina e
the povislsl wagnetic Lizlds of celestial bodices and (0% of e
binmfing apoergy ol plasmi o positive iohs. FPiral gana ider. tho
seloctive absorpiion of an excecs of posftive lens by coelessiial
hodies oy the pae hoad sod an oxecss of electrons by lator-
plasatary, intepateller and iaterguloctioc spoco on ihe other.

-' In order to understend wiy mere positives thaa elagtirons pre’
phle to peaatsaie tha mdwnﬂnic fiold ol bedies 0 such &= iho Ban
an Thi sarll ane need zimply rFealize that the cut=off energy Is of
tne order of o billion electron volts even Cer the gorih pady af
coures, prsater for the sun and other luminous etark. To have
gueh legge snepflon, positive isnos nood to. have relativiztlo masses;
Eg ...ul:.l.l'.' aot mwoh greater thon oic TosTh O4GG308, A0RGVITy \'Elﬁbitiﬂﬂ-
alwiys nt leagt p.pur'um:'h:.n.l" clozely Lhi valpeity of 1dignt. U“I.Tlt 1t
|.|_'|.|_|. d bLp necassary for electrons to hoave relativistie HAHEGE tnl;ll.'ﬂ' ;|

an |0 times zrestor than ithoir rost moss in order te penotrate o
tuu pEgnetic Fiolde avan of plenots to say nothing of stors end
suloxies. It 1s instrectlive to cangidor the radil of cir"mlar'
orbite of puclel and eleeirons moving o "satillitBl of tho :
porth anod fin in or asar the aclyptic plons. From the equation . 1|

Nu;'.r- =& uH;ﬂ: (iids583

s,
gao roplicing thot the cenmpensat el mammetle fisld H;. mqrpanhi— & ¥
snlar o tho welooiiy Vector folls off a5 The culio of Tho qiﬁtﬁﬂﬁgr:j'

o ohiaing i Talies

-ﬁ' _[:5_ s/ “’-&}f‘_. I{,_t_l.‘!,;ﬂﬂ?-._‘
waore the aerd dLbEﬂIIF- ﬂiai"‘ltﬁﬁ the value. at the Hur-dﬂ
tné body in guesiion mnd 5= viz . Equation 1L1+35‘|# voE
[or pootoss 2ad other complotely-ntrlped fons e (008
far tho oorth, +ndﬂﬁi Y - L Rl for tha sun. Hyh £oF ;%i- 1
[} mlectrons phga 400 A=is for thoe partn, Dd g S BRaS
For thi swn. Thage are therefore the closzst Histonces o
auproach far iloas ol electrons F ool oxternal eriziso. Hd%h tnﬁt the
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aguebitty vgpootle flafd wt B axetly =mils (thp |-_l,;|;||;._;,.;_;-l1i'|'-_ ':Il; '1;_,;1;“;
shown belaneegl  $he sin's memnctic Tiald ot ond Al (=Hb HErEh-

s ddstanga}l Tals mopons that pemeteatids positive particies of -
= Y o L osfeinetiss outalde Lo camti-moon L:-r'ﬂlﬂ:tﬂ_'#:pﬁ;'%ﬂ'
afidit finally abeut ihe earth in en orbit ingide the' HhBRT corhlz;,

cut elocirons in ihis ruage ol esaerzivg would be sp [g
e woeesh theyr they wvowid be zwvernid sielestly by the

= 4 :
i iy =t
Zazietle risid. Likewisa pratane coiglaating outside the' seluc o3,
Aystow snd finelly orbiting arcuod the sun 8t 530 ','Lﬂl""".,:'“ i .
wonld erbit the sun Minsilde™ tho exa's "asteroid" 5;.-:5.=Luh_'_lji‘_ﬁ; e m h
olectroas Yould orbit oaly'®ootoids™ the Uki‘t-ﬂfﬂiﬂ-l'lﬂé.n‘;i.'ﬁrﬁnp.“ =
LThood conditlsng' gagm to dofine the Limita of the carth™ N
sunm 42 gueldi plaslng tho ulpoe plaaeis fno& dEifferant Gt '3- -
sian the pajer plageis, That is, the major plomets in tH1s: h'!ﬂ#'
ponld be Liztle “slstors® to tho sun whoraess the minor 'pl'ﬁﬁ&ﬂa i ﬂ’li'
wanli he “Consaters®. ) Rt
Naw fov olectrsa=positron nole formallon the photea BREREY.
13w TREE corrogjondn to o témpératdre of ebooi joo
Therelora tha galastie nuclews shauld bo able to "enit® Inves
zuan.hities ‘of “electrong=pocificsn™ oairs; in foct owed morer ;
photons, Lessnse the spesirnl displacement low (il Weln Low)
Lwobld hoave the weve leasth of maximsm intzogidy foc endissian from
the gulaaftic contor &bl "leas® thin ithe "Copmton wave leagih" for .
L5 sleorron-positeon pelr. By desay anid rearraagomoent the mafia (100
Toaclation Jyom Lthe cenater of our galoxy wmilght therelors be expeated
1o be simply-nrotonz and alestrase of Hectoms of initlal kinetls
energy cbont [§7° ergg per particle. Thogfe would hove slowad down,: by
grovitetionnl attrafiion to the mplac:ié center, to ebont palecfee, b
gl ¥ [ 1 ,lE:_,::-t-:j.P,i fron the ceator of rediotion. Tals is Fard
2paronlnitely the ‘ebosorved velocity of hydropgen in our region of
latorstollor apace. Therelore it secmna rossonablo te asdums that 19
i chzerved bydeagop dn dnterstellis gpace’ iz peally predesibantl
Ehet eciites ag "eofy commic podiation™ fromithes malactic eemtop.
Lopeovar, lron the hibgrenersy: "tail’ of tho Stephos-Doltsmonn
vediztlan from the galoetic center one should axcept to find in
gur reslon of Gpece- hydrogen atofs or lons (soft eosaic riyes) ofi o
veloolty noor the voledity of lizni, i.e., with oncrgics pechaps’ |
10 te Y times greater theo the averape of the Stephsn-Soltsmehms
sgebiral dlatribotion padizted fraw the soloctic eeators y'
Tho cxizlepce ol A supergaloky new o quitn definate realitye)
loald sae to leok for a "supergalictic’ apcleus ol effective dis
comporebls o the éifmeter-of tha supergoloxy's sutzllites
iln 3‘-'“1""31“1 o JoT . to (o* om. The suporralaxy would be
ope brossecs an the dystop-within-the-s¥eteén coancept any syst
in gedornl, ‘l.ey, within a facter of obout L0, about'" jofigld
crester ln dismpeter thab ite satellites. Dut ot o -on,
sndfin" T ro to Here, honts pll radiatica-oither from H
palaetiel nusiows or bie of its satelliiss pot intercopt
grimary, scdondory, lerilary, ste., satellite wouldobodr
By spnce=turveturo, to the gigﬂﬂtiu nuelogsgs Now atod
Lumperature of the supdrgalistio nuoleus: (Aot KR
el the roclation distribution would have &n energy hwo
Wita an dpsoe Mindt eadiotion, coerreppending agaid o
Sregubney g toil of the Stoplian-Boltzminn disdril




i e taim il sparodisately the ebsoryod uppeesl
or cazalg cebiation ang this modol foz-cozalc: radigeETone
fome oonslicons with suusrvations and prodists thitiEHeds
the coszle vays of higiest soergy is tha gaperpalagtio’m
woieh s eiltiing sioply in pcgord with the well-wetublEsh
Stuphag=Sglteannn padisticn Law. wl
Gowt, eaplying the agdcept of the plasqa et un et
sliigrse ga g celosclal hedve & plozme hosan Ugpepy WETT S GHEESE
captid givea (for =n everall pachurzad plagmn) by cquotion:ildvaE.:
e uenan tust the plasme ¢on “ahssrbh pesitive lons® untilithe SRl
{naronse lo ensrey duo ta copalion, f.0., LDw encrgy T E
af the gharged "condoomorl d= LV ), expotly boloacss thoise
af tho plewse providing one sproys tad plagua condadasor wlih AN
apzitive charge. C(iciually cosmic rediation 1s celay Jusz. th '_'i—E
Y g5 tae sorth and prosumably plliothor badles are ﬂnngcnmnﬁ‘j:."- -
The eurth ap o pinssn (it iz & good conductor ead thorelore & i

poketlic, or o nlosmo, ag far as tiig mooroscopis oprti 1s Lh
concorgest showld therefore bo able TO cheorb pesitive chargéewntil
the aperzy iaccoozs éﬂum_: by tivis charga is L
Cy =il = -] & ool i
cnd tha chergs is i . 5 ) TR
= i i
C L J:_;,})‘- (iif.ah)
. For a chordical (of solid) plasus of the pature ol lhe eartl ]'E'_-,," 3

goounts to arooad (o) orgs per positive lon. Alae assumRiaE @n
avoracs ntoote weight of 20, by = jos2. . Furthermore,( =z =
FuisfT v« Thersfors Josiitnaf, e o 2 ez 1O=Y . e.B.. This ngr
plzast procigely withgl-Me — and efinntoly, Lt would Sddc,
inentifics (37 with caarge por Unii sass. Note als=e that for the

eari ]EL.J .-__..ENIEII'-L- .I'\rj

the emndition MIT= GH:'F:L._E- ivie  somownat. (possibiy 3 tiras} ;

tee lurpe o temperatupre ovideal Jbecause the Einﬂin: oaorgy ls larg

Iy ehiemlozl. B z

Gne may ilkewise compute the (positive) charge oa the sed from

fquacien $1i:4L, 1.e., from thu uILrLu,i:ltim y
ok g

Cyoh=GMyia = gfaC= 32t

EEE:

- =
B : o2, 5
- [ -~ :If-_ 2
| =GO (15548
Havaver, ene finds loat ]IE:.j:rn ruct be abaul 500 e.v, for tha Sule:

Thic i eonsistont with'the eemposition of the sun ood the fast
thot orestteally ail ef 'she orbitsl elesirens of the astomd wF

ahaut %= 13 8% 16:skauld have been atrioped ot the thermal
hvlpontent of the sum, £nd therofere are phosea electroas. Foe
. cincalo, onéd poatd less thes 2:pep cont of the sun ta e atoid. o
; oo atemie pupber LG op greater to cccouat for thia Mplagma gndl
1t 1o important to roslize da tals modol that et uriiveraal
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utirpstlon Hegpdie an excrsa of HoSilive Shapzo on g Lidy 5 L N
noaseslated with the Y“omerpy wellP af the ploesmd and 40 i'.‘- e d 13 - T |

petullic {or plasmatie] pelarizesich, f.o., oo effociivels, 0
Ialinfte dlelestris conatant. In Fest tla insracscd ',5'“,#% i
g 57 i in gaattly bologeed Uy soc deoroascd annEmy dUEIEe S hn
fhtéreation of the chargo Towlih the aogative chorcg qf'ﬁ{ﬂtﬁa@' .
plonotary olocirong boadins the-.celeptiol porticle in fhe céle:
Initetden. Indeed,y owing ta exeellent conducticn la thn ﬁ;_ii%_ 4
partlalo-on-a-particle ig holid to tho evaion, desplto the 148ALN
poslilve exceds by the familiar "lmaze force” with a sirengih -
feleriingd sloply byothe Lindinr poergy of olemeatary ions Torl
plosmay as Goterzinced by the "emcrgy well™. ’ % e

IIVERSAL TLASNA DEVILOPMANT

Ja noted =tove the suporguloctie nvelaus stould omit af b ek
Intenpity in- the onerpy. ranse ai shout 8" eiv, por photun. AL
tals [ratueacy, whieh iz abowve the Comsion wave loazth for neutrong g
the gholens giould degay-in shelr (relativietic) hoil-life cycls 798
to matter itasll, d.e., possibly firsi te neutrens (i the photon’
£5 Ast dduntically o neutron to start with),epartleles, eta.,’ . 0 0
aou the aleetrond pll probobly dnfitdally, o they logve the necleas, &
ln Gaupse Balangz. An electiron cicess iheda boecwmos trapped ln the ' oo
Epsts hebicen Lho. supecgalnetid nucleva andg it satellites By 7 ,

tie magnoiic fields of the galaxies, leawving therefore on croess
. of nggative chmrge in this swpace and an egual poeltive wncess,. ..
owing to the greatdr penotrotlion of tho positives, in all of the

raloxies combidnods Under condltions where the pesitives and ¥
nzgotlves cun regemblne Lo seutral: atems in tha froe. epace e
botwecn thb galogies the "neutrals® con thon ocaroto inio tho: galox)
withont being hindored by masaetic fields., Evidently deviral .
agerasion must takd plsace universally at' g fixed rotilon to) the. o
chargze cocration 'ia order to maintain the provitationol constantsy’
The penetrating positive cxoess tlus adds charge to-tho golaxics
leaving ui equal ooount ol excess negatlve chapge In the Epacs
batvwon ine Zaloxies aod superzalsstice nucleus,: providiag the! o
Uehonical® binding energy of the golaxy to its positive kppers v
poicsrio pueleus. This ssmo procesa 1s repeated batweon n'golasiios
nwslocs pad "its" gatellitesy by emission followed by dooay o o0
ahapied pireieleg; o positive n¥coss of whlch is able to panstrSlls
tae Cplactie sntallites, fhe caastallotions, zalasctilc l:i'um_:_l.fl =
anu the Binera el the galesy sléo bodums pesitively ehurged.s
site oxeesis acxotive: chorpe: rezaindng behiad, owing tol thalin
of all bt o relolively faw of them copporad with th pealll
pEagirate: tho adtelilion, 73 to the Mogativo=execaisl.
geluctic eharge. The hord zosmde rava:ol the pricary pod
produce, of oourse, a Aarge nuohsr of high eporgy,  podlis
Oufalive gpfondsripas Thlly thiese gecandary charses g )
Bepopatod 1o powe extont’ (ohout onzg part inpald ) wd
alexies by the tromendous dysamo—action of the rofd
Fivlad 90 the stirs ond-clegters af stara of iho! 2
Irrestur penetroting pawar of the hBigh-oferzy “tallfl afS
6L this zafter cosmic radlatisp, One sbould réalize i
.‘??ngqat_u itsolf sgala-betdecn tho sthrs 'L‘ntl'fl:'p_{'r‘h .r;L,r y
OEindciradintion frem the star {tEdl e T B .
airipatollices By dosmic—pby’ Vitaph forastis




Syrehods Thals Latter precess ia the precsalnant oo aniligas)
1% 211 systoms. vast.imy esdelé-ray “ctor! {or aiploblh
arocesseg occuerdny inslee oy miven spatos will b gopdes

tho zame. dvnbne=cction ol Shu sotusing Hapmetild nament-of ﬂafﬁ
Godied of the system od botyeen he goporpaloxy ond the Ha R
dipapribhad phove, lersspsative of the ordor & #lza ol Tha 3t

Byated. This dynemo-cctlon thus servas to produce s "poadtive
prhuss gn oll-mossive bodias pad o Mefotive eidcoss" throughous
nli gmase, extrasslpctic, intergaluetie; fnteratellar and o

dntorplonsttary. ) R 7

CHEVZCAL BTHDTNG TN PLASLL

A remackaile featere of the ploome Intesproted by the quaki=
lovtics model ia that 1t provides o moons, uader nizh internal o
te=maeaturss-ond high denaity, for realixiog Tehefrical-hindisEYs
siereing F2u ln axoose of .'tllﬂl in-the strotgest chonical bonds "'.'_'I,'j
o toerrastrall onvireusoent, a@.%., 85 in e0, M., diomoad, T W8
platinua, aie. For instesee, It wos Indicates thatl the "choenical’t
or plesoes binding energy in the sun moy be sbout 504 a.v. pec Wk
This coocopt ik kf_mpif'tnat when ' the paglel of 4 plodon arg. . 8
pufficisntiv olose tosethor, and tho temporaturs hish encugh o -
sopgva by isanlrntion meny or all of tho electrans of atsma  Lhot -
aro oréducsy cosa olectross canprising the positiva-lottlev ipas
at low tamguratures, the chomlepl=binding eddrgy then bocomea .
gommarable ta¥iy =gl y whars = 1 the total oumbor of plectrons
mor stom respvod by donization and soving dn the quosi-lattico n
of 4liz plaszn, and ls is the ionlzatlea potential of the it
aloctron. i '

Prin geeminely nulte pEgusible wroporty of plosma thus offors
2 =iy sinple explanstion for theo iicy high-doasity dwari sterd..
Trat Lz, 27 a boly were dempriped lirgely of hlzh atoode wakghs | I
nucled, Gef., o5 atoms of 16 electrons or mora, aand had &a intorasl S
seoaraturs of sey (G7 , about 16 eolectdons per pasitive Son would. . oo
Be alosmn oloctrons, and the binding aaergy would thea b tremeaidot
~rontep thon in g plisss with enly one or bwo slocirons por posiliy
Tew. 5t svpeh'a large binding osergy the density would be GoUpaTal,
lavua. T . id

mnis festure of the quasl-listtics model of the plomma 2180 6oF
a pleceible explenstion of theo trenendoud binding emargy of nugl
Lf ome aizo postulates a moy reslm of elementary partlclas, gy
of sizi o reeh gxslior 4han & nuelews es- the stars, constoeliatds
sl elusters of sters &Gra ssaller than o goalssy. A pheton o
o rogurded sg 4 plaspn samprleing a tyemondous noober of
olemonsary particlea (e.pe, Frenkel's fisimedes “S-partiel9s
(o) with o "zositive axceas! of Wi o B £ lla PEFER
Zad 4 noutrors s g plogma with ne eharpgs oxcess. RoallsimEaaal
the - .= proses With its large positive exdess is & stable:
plae=s, g2z alup roplizes that thoe comblootion of two '
one ¢itn mosiman sesaible pesftive wxceas and the othern
noEitive esopss, 2.5+, the proton and tho newiran, wanl !
e fors o slmsoe of a still decper Ponergy well® simply-he
1t iz more massive. The tressadeis log of new, strangoips
that are lasen ta cooprise atumic puciol fs ptronzly

£ extromely minute, “auclesr galaxies! with ehoractofis
1 | B

4
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