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This report discusses tne sl nth 1 ar it !

results and implications of the Argrs evpwi 1 o ts i
that many of the experiments performe . o ¢ onyp egtior i 2bs
bursts involved both the electron tr-pping ot ercrerin and L.
military effects phenomena, i* was @ .71 -2 e 1w
results classified until a proper wor i T btorraation oo
accomplished. Since reports on re.+vg 1 1 Tla s abpeots N
become available within the last twy v o} Gy
possiblie to relecase any of this infor

The scientific aspects ©: these rx.e 1 rals, fovniving
altitude, small atomic bursts over t.c . o th Ztranty o A0

September 1958, are regarded by m.nv po i pebts cx cne oo
achievements of the Interraticnal i« sphve o0 rovar Tre o
these experiments engaged the cooriinate ves . 1iin fa g
of the scientific talent of the nation. ans . a .~ o pparens thor 2o

of the experiment, if successtul, we o ¢ oooded iy dne e
the far-flung internationa: net.ork « *h. 3 e e
observational and interpretati e con riboat oo . the s . A
wiil doubtless stand as a duratie m. -7 1 . : iy teiog
knowledge of the great natural phen. roor Fur e el e o
which have engaged his study 7o oo
The Christor. - Dope
! ¥
Tte underlyiﬁg 1dea for the Ar Us o peroor onlr wWes .o

} Nicholas C. Christofiloe, phyeicist @t o w oo Dabm: o

| tories of the University ni Cal:fcrnis : Goyra e [ERT G e
to the fascinatirg physi.al effe ts wy ol

i atomic burst in the near-vacuum ot EURE E
and its dense atmosphere. M the va A
interesting one promies=d to He the v ot POt Lo
electrons at nigh altitudes do 1 s g nes tis s
the burst there wouid be throw: or 0 30 v i ors v s :
mediate atomic weight. Most ot thee Pee ks
radioactive and subseguently d ca. w0 mELT T
electrons and gamma ravs Nt ;e T
minutes .

The fission fragments themse. s ~w oy o SRS :

move at high velocitv. Hence, thelr satis v oeas var 1o
of outer space would be cortroi.ed = th- ER I L SR L
field and would be helical ones arcunr  rroap e ¢ rer of de
electrons resulting from their tecay voof b e wisg 11 Ove ;
paths in the magnetic field. In accortar v wiir 1o theo-y
motions, which has been knowr and @ raoe Teot 1S SRR TS |
for many years, it could be sxjected =4 a gk v

/1 . o i -
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would be trapped in the outrr rea e~ i dn-
would only slowly “'leak’ dewn intz trhe atinius,
collisions with alr molecules 1n tue fer 10

trapping region would be in the fcrr 0w o
the earth and bounded by lines of tir:e ‘ra
minutes to weeks were estimated fur €.ecirur
ranged as close to the solid earth «= ‘

The proposal of Christoril: .
of other scientists and the ‘des
following months.
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Meanwhile, the Upited States a0 w10 eodeo

IGY satellite, Explorer I, "wvhich ra: v S o
of cosmic radiation in the yicinity ot ar vt
this satellite as well as theose wat- o0
wards, led to the discovery of a +:- © e
existence in the region around tr. ¢ i
corpuscular radiation due t r mata & e o

The first public repo-t of tr.~
in terms of magnetic trapping wa 7
symposium of the National “cade » 1. er
Fhysical Society. The report wa. oo« 0
with his colleagues of the State T+ o0 w
carried out the experiment: .

The existence of the ratura. -+ i
all validation of the proposal ot 27 ~i.n
the problem of whether observat: t
injection of electrons would b+ p
"background

Initiati m sl 0o - iy,

The fate of thr entire unter; - al e

Science Advisory Comunitte- sin. f o '
involved a mixture of scientific wr 1o ta

of the President’'s Science 2 dvig. o Lo o o
tatives of the scientific rommunit o rs o
brought together tc apprais: a.. a7y

in latter April 1958 to procee st e g
national undertaking. The -perat cns=:
the project was vested in the new a0 »
of the Departmen: of Defenes. in-mixna
Herbert York directed the propgra - -

The Air Force Specia ' oeay
of a series of high aititude “ocundr ¢

fringes of the expected effe«t ut o0 - o

five-stage solid propellant rooker o0 Dy
NACA. The Air Force {amnridg: EEEE
Research Institute developei, loc. too

of equipment at suitable grounc sttt oo wy o oa
The difficult mission of delivering v
high altitude and detonating them -

South Atlantic Ccean was unierta- P "
organized for the purpose,
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Meanwhile, the Academyis i

vigorously further studies =i the Yan Aweswu

¢l woan dlannio

o dladpon

revealed by Explorers I anrd [1I, To secure riori aera

the Van Allen radiation belts, anc 17
from the proposed Argus experim ent
designed and developed at the Sta:e
rockets of the type developed by n.

the Jet Propulsion lL.aboratury of the
had already been schedulec as sa ¢ !

program was the launching ot Fx:.

On July 2%, :4Sk, Ex;lorer
inclined at a 51° angle witk the o
perfectly, immediately bepar tra «r
the nature, ntensity and distriba o
inclination orbit preved to e @ < st
used 34° inclination orbits due 1~ 1=

Meanwhile, the new observ.ng stut:.:

=4

task force was enrcute to thie rles groas

Preliminary sounding rocket fligrr-
Island in Virgiria, Ramey @ ir §
Alr Force Base i Florida

Bursts accurred on tie D70 oy
hours and o1 the 6th of Septembe -1
time, In order to produce 1n =ie t-
it was desirable te minimiz+ the
calculations showed that th: s ¢ oy
the shell between longitude zero wn
the fact that the earth's magneti. .~
to its rotaticnal axis, so thot the g
the surface 7.t these tongitu e .

Becauwe of the gmall vie dx
bursts, ther:s was nn fallour rnaz.

A fascipating <equence 7o -
initial fiash of the burst wa- =0 -
auroral juminescence in the atm. o
along the magnetic iine of { roe 1y o
taneously at the point wher: this
atmosphere in the northern hornieore

near the Azcres isiands. a »nright -

was observed from aircraft presv:
the event, and the complex s#rie.
time in history measured geopnve -
were being related to a quartitat -
into the earth's magnetic fi-lc v
energies at & known position and

The diverse radiatinn irstr. =

reported to ground stations the at s ot riecoarn o

shell of high energy electruns 0 r-
the bursts. The satellite ¢ ntin
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man-made shell of trapped radiat Co : : :
The physical shape and position o b m ol e s s st s
and the decay of intensity was nbse -ve . boorowe o ine
bution of the radiation was measurrc at ~atn oo The
of a selected magnetic shell »f the =artn « rnagiety fi]
plotted out for the first time by experimentai r-eans. dr :.¢

excursions within this shell the trappe ~le trs s were 1o we
distances and were following the magnet: {:eli pattera =
of over 4, 000 miles. The rate of gerav f «leitror gens oo 4s

of altitude provided new inforrnmatio: or 45 = er3ity of “he e~
atmosphere since atmospher.c scatter . ny &4~ 11e¢ omina
for loss of particles. Morecver, « mtin aryg 1 8er ation

of the shell served to answer the » "al 1 =s'] A% T the oot
of trapped particles transverse te rae who il oo thee it
of essential importance in a thorcush a0 c o ar Al of
the natural radiation and were sow oo s g0
of the 'labeled" electrons re eunse 1 R
Throughout the testing yeriofir e o 5ot >
altitude sounding rockets war zarr. > b it e
valuable resuits 1n the lower fringe -+ o0 plia, o g
Explorer IV continuea t: nhse =« it =i oialiy e
from the Argus tests, making som: - g oWt oo ihe s T
exhaustion of 1ts batteries in latter >ejpte vt e trovaph b

the intensity had become bar=lv obee v o0 e om0 b g
natural radiat:on at the altituies = IEURE AT g

It appears likely, howerer b o0 000 ey npace s
detected a small residuum of the /v g. B
December 6, 1958, But the ¢ffert i roe ., - se b
before the flight of Pioneer .7 or &

The site of the Argus test~ w5 4 i« plase fhe
injected radiation shell in & regilor w0 b - Teg i i n
radiation had : relative minimum. R PE R A+
either higher »r lower latitucres, v wrce "o v o oy
difficult to detet, plet and - :dnw v ST I Sy o

The immense body of ofserva’ wn T e
pretation by-a large number f pere = =t ¢+ b ve e L
now are satisfactory wcoount beo ~or I I AR TR AR

scientists. F-om these nbhse vaty . s ; i pean
examples:

There was no diffustor 8 e or 00 T pRe e o
electron shell since the thick w0 3t e wi y eyl
constant. Also traces oF the o by Ser o v

days and possibly weviks

Extrapolations of rhe «.rt® Co b Tae
which have been based ¢:v 5301 o+ 0 ,
confirmed by the experiment . wpev. et
it possible to predict the shap 0 bty =
field with considerable woior « cuoin PEERE
order of several earth's rad:

The directness and clar ity of v v P o prietlon
provided a sound basis for imterpre aty o 1
around the earth. It 1s likely that v wny o oy




continue to arise from the great & verw o 0 Loongdes w0
being conducted by other conntrier mart 3efi g th
Geophysical Year,

The IGY group of the Vational acader i 5. eroe:
with itg other programs, to make the g iertifi resulis

available as rapidly as analytical ;rocesuraes permiittod. oo ey
progress made by experimenters . ni s aly st tae Avai-my
more than a week ago to arrange i v - « seientatior o s

e

at its annual meeting or Apr:i



