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This report discusst>s tt:P H<: ·r.t 

results and implications 01 t'r." Ar gr ' ~· · r 
that many of the experiments nerfcn re e 

bursts involved both thP t>lt>ct,·on tr. Fl.n• 

military effects phenornt>na, : ' wa • 

results classi.f1ed until a proi:-er "'' 
accomplished. Since :·eports DL rt· 

become availal·le w1thu: t!H: l;, st tv. 

possible to rel,.ase any of th1~ uuc:· ·.d: 
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The scientific aspects o: thes• '>. "' • n'' c ; t -, I 

altitude, small atomic bursts ovPr t" n t·· '' u.t: 

September 19Stl, are regardea by rn r: '"' ·t.: >'·· r.t" 

achievements of the lnterr.ati0nal C•· 'PL' 1 

these experiments engag!>d th1 c«or" 11,;•'.•· 

of the scientifi• talent of tht ndtron. a:. }, I' pp.ill ~·n tr 
of the experim1nt, if sucrPsst .. i.l, v.1 

the far-flung internatior:a: nf-t .. orK 

observational and rntPrpretat1 " ",,,.. 

will doubtless ~tand '" d ·1urat >• "" 
knowledgf' of th·· grea'. naturii.. f't.•·:, 

which hav!> <>ng .• i<r:'. h:, ."'1u<h ' •• 

,.: 

l- ': 

•l 

!' l 

,''" I 

The underlying ldt>a f<·r 1111· .\. c t.' 

Nicholas C. ch,-istofilos 1 pl-:yf-11 i;;t 

tories of the Un1verRitv 01 CiLlcrni. 

to the fascinatir g ph;.t·c al PU1- ·t" wi 

atomic burst in tlw nP,'tr--va<ut.·1 .. ! 

and its di'r.s.- atm':lRJ>h'' '"· 'f 
intf·:rPst1ng ont• ~1ron11r;..··d tr::. ')1· tt,• r~ 

PlP.(".tronR at high a}t1tun1·~ tL t 1 ~ nid.1-- ,., 

the burst therP wou;d be thr''" ··•" 
mediatP atomic wPight, .\1o~t · .1 tn• · 

radioactive r1nd subsPq\;Pnth <l ··.i 

electrons and gar.irna c.n·, 

minutes. 

lt 

The fission fragmPnts th· rr,"H~ · 
move at high velocitv. Her;cP, tLeii ;,,t: 

)'' 

of outer space would be co"troj,.prJ :!- · .i: 

field and would be hPlical ones ,.,,roun '1 ., .. , 

electrons resulting frorri their l<'cd\ c . : 

paths in the magnetic field' Ir: il<." ( r :,, l 

motions, which has heen knowr and ·1·1· 

for many yearR, it could bP "XI f···t•" a 
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would be trapped in the out'" :c • t·a t. • 

would only slowly "leak'' d<'wn in1 tt' 

collisions with air molecul•·s JD t ·' ~' 

trapping region would be in th ... t< nr o .,,, 
the earth and bounded by lines of 1· r · <' 

minutes to weeks were e11tin1ated f.,,, 

ranged as close to the 11olic1 eartl' ,., • 

The proposal of Chri~toti'. 
of other acientists and thr dt>i". 

following months. 

Meanwhile, the linite:i Stat••: 
IGY satellite, Explorer 1, d:i cb a 
of cosmic radiation in the \l(1nJt1 

this satellite as well as thos< wit 

wards, led to the discovt·n ot a 
existence in the region aro1a: l t: 
corpuscular radiation du<' l nat J 

The first public rPpo·t J! tr 

in terms of magnetic trapping "'" 
symposium Df the National ·1.cadt> 

Fhysical Society. The H'P"l'! w:1 

with his colleaguPs of th" Stat'· 
carried out the experir:-ient• 

The existence of th<> r.a.tura 
all validation of the propos;d o! · • · ·, 

the problem of whether ob1""rvat1 r 
injection of ••lectror.!l wouk i, .. 1· 
"background ' 

1n1 t1a ti •1: 

The fate of th• •·ntlq• ··nt,.1· 

Science Advisory c.on1:nitt<· ·.;:r:. 

.t·:l 

. ,, 

involved a mixtur+· c,! ncH·nrit 1 1t L1 

of the President's .'i< 1c•n< + • "' s 

tatives of th< ~ cit·r.tlfic 'nn 'YH:nit 

brought together tc rtppr«>B· iL. 1 ! • 

in latter April lQ'ib to prou•·i: '-< t 

national undPrtaking. ThP p•· rat · ... 
thf' project v.aa vested in th" n,..,., 

L :.j r ·~ 

·l-,.Jt- t t J:- " 
f ~!,P"' !! 

t::ir r h1gr...~·(' 

I a lJ l D ~ tl ·"11 
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l"f the Departmen: u! Def Pn~"·, ln : -< ht 
Herbert York dirPctec~ th· ! ~c«:re1 

ThP Air Fore!' Sp<"cia 
of a series of high aititud<' · c.,i.:c1r 

fringes of th<> expected pfie• ! ,.,r ., 

five-stage solid propellant · c11·~·'" 
NAG>\. The Air Force c·.arr.·iririg• 

RP search Institute devPlope : o. t · 

of equipment at suitable grc :rnc ,t 1! 

The difficult mission of d .. l:vt>rin"' 
high altitude and detonating 1.lwrr· 

South Atlantic Ccean was ur: :•·rt;.,, 
organized for the pur pol' e 

I 

.. ,. 

L' 

'· 
d 

r· r: 

1(\ ' ,, f·lf"· 

\.' 

'· t I 

: 

t ·' 

I t 

11 

,j 

' 



. . 

" r 

Jv1eanwhilt>, the f,cadt·JT>V" ~ 

vigorously further studies >f the 

revealed by Explorers I and Ill. 
the Van Allen radiation belt b, an 1 

~ ,1" 'a f r ~ 

./a.u. ~.u. {r .11~1·1~-·r~ 

T-n '1f""'"U'''f' ! J(I! I 1t .... a 

~f ')I ~("~"\It-' d_J~1 11r!·lf 

from the proposed P rgus experin er.I 

designed and developed at the Sta " r: 

rockets of the type deveJop••d b' n• 
the Jet Propulsion Laborat .. rv o~ L~ 

had already been schedu.lec: ii" 5,, " 

program was the launching <)1 f~,, 

{ Ot::C1U ._ t ll! 

On July n., "'-'i11. Lx; l<·re, 

inclined at a 51° anglt> wiU th• " "' 
pPrfectly, irnmediately hegaL tr,1 •. , .. "" 

the nature, nt.,nsitv and di •;tr:b l , 1 

inclination orbit prc,·ed to '>P d -;t. 

used 34° inclination orbits lu•· t r -
!v!eanwhil", the nPw obs!"rY ng st,·!. 

task for ct> v.as enroutt· tCi tr e e.,, t! · ·1: ~ 

Preliminary sounding r«ckct .f i,u '· 
Island in \"ir!'ir.1a, :i.an e1· ·' ,. ,, 

Air Foret· B,:ist- ~L l ~~)rida 

Burstf- qccurrt->d or; t: (·. 7~ 1 

hours and m thP t>th r:>f Sept Ptnh• .. t 

timP, ln or,ler to produc P • .r. .. J •. 

it was desir;ib]P tc !"nin1rni1,, !!'.f· 

calculationH showPd that th "' '' 'H, 
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the Shell betWPPil iong1tudP Lt'r<. r '·: 
the fact that U1t> Part);",; n1a.;nHi ,,, 

to its rota tic na] c<x:' .,,, th 1· !h• 

the c;11rfacP r.t th'""' ; ueg:tu ,. 

BecaU'.t-' cit tt.t sn1ali :,-.~· ... 

bursts, thPr·' wa.~ :-: 1 ·1 fdu.iu' r-.a?. 
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'•! 1·; .:\ f;=i, ~I r.ati11~ ... PCfU*·n(" 

initial CasL if tb•· ours! •;.'a l n ~ .( 

auroral ium1nf-'SCPn< P ln ,th~ atrr, ,r 

alonl! thP n12 gn<'!ic .1n<- ol f 'l' 

tanPously a1 thP po:nt wh,1·r· t': 
atrnospherP tn tbt> nortLern r:< ni: > ,,! • 

near the Azcres is:ands, a ·n:gl.t ~ ,· 
was observe':! fron1 rt.1rc ra.ft pr•_., 

th<' <>V«nt, and th" C<1n1pl<·x -,1·r' 

time in histc.1ry rneaHurPr'. g• upt·, 

w<?re beini; relatt>d t<' a qua1.t1t-'1 
ir:to the earth's n1agnPt1c fi· ;,. 

energies at;, known pocit1n " 

The divers<· radiat1nr. Ir.ctr 

reported to !'round statinns :h•· "' 

shell of high energr PlP.-tr< '"' ,, 
the bursts. ThP ,;atPll1t1· c r,tn1 
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man-made shdl of trapped r 1rlHt 

The physical shape and position c: J ,. 

and the decay of intensity wa., obse ~ 

l' ·1'. 

1 ~· f 

bution of the radiation was measur• c "' "d( ·: ;.; in 'fr.• 'i .: 

of a selected magnetic shell ·lf tht> 'ri.T"ll " .. ,,,,;,.,t1 f1 ,,. 

plotted out for the first tirne by exp·enment•.i ,, Pano li ·' 
excursion& within this shell the trao~·~ ,..\e t:, :l' •.-~r '-''' 

distances and were following the m'<gn.et l t· 1><,lt"r 

of over 4, 000 miles, The rate of cer·a 1 

of altitude prC>vided new inior rnatio ,. I' ,. 

atmosphere since atmospher:.c 5Ca'<"r n, " 

, l fl• ~ 

l ~-· r 

for loss of particles. Morec,ver, int .n lY.l·""'· ' 
of the Shell sPrved to dnswer th" 'cti 

of trapped particles transver H· tc 1• 

of essential importanc<' ma •h1i··c ,~1 

the natural radiation ,{n<l wer•· ·:" • 

of the 'labeled'' elpctron s re e: -<(' 

Throughout thP te st:ng 1•f': -" 

altitude sounding ro<:l<t>ts wa," ur· 

valuable results in th•• lov.·pr frrn~· 

Explore! IV contmuec t rJbs» 

from the Argus tests, makin>( s:irr" 

exhaustion oi ltS batte rips in ldttP" "', u 
the intensity had become barc·h nh•" 

natural radiat on at thP ,;,lt:t1: Jpo 

detected a sm,ill rf's1duurn oi th•· 
December b, \95 B. f'ut thP 'ff1· t 

before the flif2ht of PioneP' I )r' 

The site '.lf the ,.\ rgus te "'t' v 

injected radiation shell ir: ,, '''g1or 
radiation had , relatJ\'e n11ni1TlL:tn 

either highf'r >r lowf· r latituc,·' o 

difficult to det-:»·t, pl(: .1nd f· ·1 ' ' 

Th<' in1rnense b" i\ d or,,, :·v, 

pretation by- a lcH gp n irnbe r ·f ::ie: 

now arrp satisf:ictc!·\ ri.C1..~!u~1t ht-· 

scientists. F' 0n1 th("'H' bst ,:1~1 

examples: 

Thert· \V;::is r·,< diffusi 1r J~ 

electron ~!cell sine<> th" · !·1" ~, 

constant. r\lso trn•'t'"' ·f •n· 

days and poRsihl c W<""fc' 

Extr2p0latini:., nr ~t,, 

which ha''f' !wen based: ',· 
confirme 1 :! by th<' t>xperi nt·Lt 

it possible to pn·dict th1 ''"ii" 
field with considerat>l•' .,c, .r 

order of qeve ral <>arth''' :i-,,ci 

The directnPss and cLn ty >t 1 

provided a sound basis for 1n1Prp«' 
around the earth, lt is lik,,ly tt .•t ,. 
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continue to arise from thr g~eat ·~ ''"" 
being conducted by oth<'.:- 1;0,:.ntri"' ;•c ... t 
Geophysical Year. 

The IGY group of the ·-iation.l Ae<ad~ n .-: 1. "i.1· ;;. 

witll its other programs, to make ~b"' s· 1et.tJf' u·hul1 i; >.: 

available as rapidly a• analytical ·r·J<,. :ur "' 1 err:: :tt•·d ~' 

progress made by experiment"r~ . r:·: .,: "''· <;:e t·it> 11 •..• 11·· ··y \ 

more than a week ago to arrange 1 .,. • "'r!'.:t "' r· 
at its annual meeting or, Apr :~ -,~ 


