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A REPORT PREPARED UNQRR THE JIREC D
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THE IGY COMMITTEE CF 7T i L i
>
THE ARMGU
This report discusses tne gl -0t 0 ar b tara b orros ro
results and implications of the Argis evp-=i verts o, o0 0 D
that many of the experiments performe . &« orpectior iwier 3b.
bursts involved both the electron tropoin, ¢! ercmernin an: 5w
military effects phenomena, it was @ 1.1 -3 «,;
results classified until a proper ®er .. A ;
accomplished. Since reports on re sie 1t o fe ER 3
become available within the last tw: ~ ¢ ¢ B % & goop i
possible to release any of this infcor was
The scientific aspects o! these rx.e 1 rants, fevnivo g
altitude, gmall atomic bursts over t.e . o th <tianti o1 5., a
September 1958, are regardeda by m. v pi ~0 i pents s cpe o
achievements of the Internaticnal Gie sphive o ar Tre oo
these experiments engaged the coordinate ros. .1ier faogn
of the scientific talent of the nation, ans & a - pparens th.t 1o
of the experiment, if successtul, we 1 ¢ coooded by dne - :
the far-flung interpational net~ork « *h. 3 Ve sorypl. 8
observational and interpretati e con roboab ot o vhe s e
will doubtless stand as a duratis o, -/ 1 ; Treiig
knowledge of the great natural pren. 1o 003 5 :
which have engaged his study /o oy
> ook
' ¥
Tte underlyifig idea for the Ar us » roenly e .
} Nicholas C. Christofilos, phyricist - @ 2« " o aiiEt
! tories of the University ni Calitcrnia Soge o @ §URT oo e
to the fascinativg physival effe s wr w1 gy el v : "
i atomic burst in the near-vacuur, Sf 0 ute - ke ks E1E .
and its dense atmosphere, @M rhe v v it b ALY I w
interesting one promics=d to ne the o1 D L ED Bop. o . ha
electrons at hipgh altitudes 1ot e muag nes o o b e e
the burst there wouid be throw: o7 1+ ) ; TR )
mediate atomic weight. Most 4 the. feouel k
radioactive and subseguently d ra. ow o v = L
electrons and gamma ravs Noast ool e b O Beied 8i® 8 of
minutes.
The fission fragments themse s o oo ety i :
move at high velocitv. Hence, their satic @ viv mear ware o1
of outer space would be controiied - :b- A by tre coavl “ i
field and would be helical ones aroun  moap ot pen o i
electrons resulting from their tecay vt S ealse o1 Ove '
paths in the magnetic field. In accor tar o+ fof e tnen-y
motions, which has been knowr and = -riie et o auhi - ad
for many years, it could be exjected ba oo b (I
gl b =
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would be trapped in the outrr rea re-
would only slowly “'leak’ down int: tre
collisions with alr molecules 1n thue ey

trapping region would be in the fcrmr o

the earth and bounded by lines of tor:e

minutes to weeks were estimated tur e,

ranged as close to the solid eartt «¢

The proposal of Christotil:. .2p
of other scientists and the ‘des « & st
following months.

Meanwhile, the Unpited States i a
1GY satellite, Explorer ], ‘vkich ra: o

of cosmic radiation in the ~icinity o ay
this satellite as well as those wit .t
wards, led to the discovery of a - 5. -
existence in the region around th. ¢ i

corpuscular radiation due t : nata o«

The first public repo-t of tr .~
in terms of magnetic trapping wa T
symposium of the National “cade. n i
Fhysical Society. The report wa .o «
with his colleagues of the State i
carried out the experiment:.

The existence of the ratura. .
all validation of the proposal ot @ -1
the problem of whether observat: t
injection of electrons would bv p
"background

RGRR) i tol

The fate of the entire entsr; )
Science Advisory Comunitte- sin. t
involved a mixture of scientific ax
of the President’'s Science +dvig.
tatives of the scientific rommunit -
brought together tc apprais: a.. 4 -
in latter April 195K to procesd wit  oov
national undertaking. The : perat < .
the project was vested in th~ neuw &1 4
of the Departmen: oi Defener; in - =
Herbert York directed the progra 4

The Air Force Specia A eay
of a series of high aititude -ocunds ¢
fringes of the expected effe«t ar .
five-stage solid propellant rocker o'
NACA. The Air Force famaridge
Research Institute developei, o t.-
of equipment at suitable grcunc st
The difficult mission of delivering tnr .
high altitude and detonating them -
South Atlantic Ccean was ur ierta:
organized for the purpose,
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Meanwhile, the Academvis 0% 5 oy

vigorously further studies of the Yan Aueau

revealed by Explorers I and III. Tn seru-e

the Van Allen radiation belts, an: tc ouserve any iirtit "a
from the proposed Argus experiment. natrumentati n . i
designed and developed at the Sta'e¢ i n. e pit o inwa, Tupl

rockets of the type developed by :n« 0wy
the Jet Propulsion l.aboratury of the . .4
had already been scheduled as sa ¢ | +-
program was the launching ot Ex: .

On July 24, [4Sk, Ex;lorer 17 o 1.
inclined at a 51% angle with the s a0 ar
perfectly, irmmmediately begpar tra «<r.it o
the nature, :ntensity and distriba oo .

inclination orbit proved to he a <Lt Ty

used 34° inclination arbits due t- 1«

Meanwhile, the new observi.ng stati 1= -«

task force was enrcute to tie rles gr.
Preliminary sounding rocket figvr- o
Island in Virgiria, Ramey e 5. -
Air Force Base i Florida

Burste accurred on tre 07t oy '

hours and or the 6th of Septembe 1+ .y ¢

time, In order to produce rn oo t-
it was desirable te minimize the

calculations showed that th:s ¢ oy, e
the shell between longitude zerc wn o %
the fact that the earth's magneti. i« 4
to its rotaticnal ax:s, s th .t the g

the surface 2.t these Tongity ex Fe QB

Becauue of the smail

bursts, ther- was nn failour raz.

A fascinating sequenc e of 0 - Lt
E

initial fiash of the burst wa- ~ic =5
auroral iuminescence 1n the atm. ¢
along the magnetic iine of f roe 1r ;.

taneously at the point wher: t

atmosphere in the northern hoermienre -

near the Azcres isiands. a nright .
was cbserved from aircraft pres,

the event, and the complex <erie.

time in history measured geoprve 40

were being related to a quartitat - 5
into the earth's magnetic fi-jc o ¢ g
energies at & known positio: s 2
The diverse radiatinn irstr. ~ . 1 ¢
reported to ground stations the at < jot re
shell of high energy electrons a0 v vy

the bursts. The satellite ¢ ntin

SIS BETRNEE) T T

THOT L deral o 1

i
&5 g ! i
T
pops BEs e [
55 SR & i
uat. 09 of
tuara ra H
ape voor +
aler ®id

Fodr a7y
o nickes
:‘“.‘\. i
torayer 4 !
4 1 Ui e
H Yooty o
[ (ST L
i g 1y
10 0 ke
“ e PN
At !
‘ S8 B8
[ bl
vint !
SR EFFRERF E R, 1
-t oo 7.8
i ¢ B
Coud bt B
patety
go & iy N
PO
foe g
-~ .
el
Tt
?1“4 k
i iR -0
a8 i !



man-made shell of trapped radiat

The physical shape and position o! ¥ = wlb e e e st
and the decay of intensity was nbse-ve . boor e ine
bution of the radiation was measurrc at ~atn o 1w The "
of a selected magnetic shell »f the =arrtn « rmagaety tish
plotted out for the first time by exparimental . eans. ir :.¢
excursionB within this shell the trappe:d »«le t: as wer: fo ve Ty
distances and were following the magnet: {:eli patters s =
of over 4, 000 miles. The rate of gerav f »leitror ensive 45
of altitude provided new informatic: ar & eradty of the e v
atmosphere since atmospher:c sca'tering %4~ 1ne comina by e s
for loss of particles. Morecver, «ntin ang .t Seroation pbe BR
of the shell served to answer the v "al 1 »3 | AS Tt oot
of trapped particles transverse t¢ e whe il oo these omaid
of essential importance in a *horcush o« oaiar Sl of T
the natural radiation and were mow o7 = o
of the 'labeled” electrons re ense 2 2

Throughout the testing ser1o0itr e oy 0wt e s o .
altitude sounding rockets war car-.~ L S LI
valuable results in the lower fringe - ¢ - .o -

Explorer IV continuec t: nbse = i+ i iy g
from the Argus tests, making som: ¢ g mrta oo e om0
exhaustion of its batteries in latter sejte ybe thoragh b
the intensity had become bar=lyv obee "« 0 o0 1 oe 90w i g
natural radiat:on at the altituies o SRS RS R

It appears likely, however b 20 0 ey pacs pros :
detected a smulil residuurn of the v . 8¢ = 5 F ey Db
December 6, 1958, Fut the ¢ffeit @ roe - G b
before the flight of Fioneer 1/ op g

The site of the Argus tests w5 7 4 0 plas ihs
injected radiation shell in 4 reglor «-. P ey sope e
radiation had : relative minimum. | b bRl mEed e
either higher r lower latituces, T wroe P w o v
difficult to detect, ple: and - dawx » 2 Y e

The immense body of of serva’ oy a T e e .
pretation by a large number f perr ot v ho T e
now are satisfactory account beoo or S I RTINS A
scientists. F-om these nbse vati o ; . peg g,
examples:

There was ne diffusyor ot e e o0 1o i v aes as |
electron shell since the “hicko w0 0r o wh dwer oy
constant. Also. ftraces F ihe e T el el T v
days and possihbly weeks

Extrapolations of rthe w.rt> %
which have been based ¢ 5 vt . v 0 )
confirmed by the experiment 1  wjerioe
1t possible to predict the shap 0 0ty -
field with considerable oot s g%2 8o guas “8.g T
order of several earth's rad:

The directness and clarity of v v 80 o et
provided a sound basis for interpre a1 ¢ 1 80 (NI ST ¥

around the earth. It 1s likely that v wmy o oy




continue to arise from the great o vers 3 o fipst
being conducted by other conntrier »nart et}
Geophysical Year,

The IGY group of the Vatiomal Acade r: o S rro:
with its other programs, to make the g - 1ertafi  rerulis
available as rapidly as analytical ;rocesures pernmiitted

progress made by experimenters .nd a: aly st tae Acai-:

more than a week ago to arrange 1 v - ' seceriatioo
at its annual meeting or. Apr:i 27
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