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   THE Ab abs?

This report discusses the s¢iont © 4s od tire’ Poot or

results and implications o1 the Argis e-pect rete rtiea

that many of the experiments verforrre rests rosa abe

bursts involved both the electron tr. pom , tev ocredre rn an La

military effects phenomena, .t was robowd fede foe,

results classified until a proper Rir ., to6 tuortsaticr 5

accomplished, Since reports on re +2 fon be av pecte ct

become available within the last tu: c+ + we voy

possible to release any of this immer ia?

The scientific aspects o these tn.ve totnta, sce ria t

altitude, gmall atomic burats over t.¢ oo th tytntr cr 4

September 195%, are regarded by mine pert: oa mts ms one 7

achievements of the International {:« sph

these experiments engaged the coorinate coe uti et

 

ag
of the scientific talent of the nation a: 0 aAv~ pparen th pte

of the experiment, if successtil, weit ‘ dedoy ure one

the far-flung internationa. net +ork *t . Se opt

observational and interpretati e cum > bak : “hea ae

will doubtless stand as a duratit ct ¢ r ’ roe. fg

knowledge of the great naturas phen ro ha 1

which have engaged his atugy /o oor

‘The Ghoietop oo pot

' «

The underlyifig idea for tne Ar ouspe rremts ote '

| Nicholas C. Christofilos, physicist 6 toe atte ae og

tories of the University oi Cal-ternie yon ge Te |

to the fascinatir zg phyei al effets wi Tog eels

' atomic burst in the near-vacuun of ah ,

and its dense atmosphere. «4the va cs rah Do RENE LF

interesting one promised to oe the tron, jeu ae boo

electrons at hiph aititudes in tt * neapnes oo tes,

the burst there wouid be throw oor v! ne Tsou

mediate atomic weight. Most ottne. + a

radioactive and subsequently, agora rt or 4 = oO

electrons and gamma ravs Noetor ma

minutes.

The fission fragments th mse. «0 0! Lone 2

move at high velocitv. Hence, thei: oaths tie mea sarcon

of outer space would be controi.ed +: ‘F- ai mot ea

field and would be helical ones aroun crag om neh ff

electrons resulting fromtheir tevay *%...° bemE TL Oe an

paths in the magnetic field. Ip awrcriar or a fd tar treory

motions, which has been knowr and wcerins ce t row ted at

for many years, it could be expester ca eb eo
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would be trapped in the outer rea re

would only slowly ‘leak’ dewn int. the atmos frre an

collisions with air molecules int.e #1

trapping region would be in the term O ® Bul

the earth and bounded by lines of t re¢

minutes to weeks were estimated five

ranged as close to the solic earth ««

The proposal of Christoti. . .4n

of other scientists and the

following months.

den. wt

Meanwhile, the United States 24

IGY satellite, Explorer I, vhic aos

of cosmic radiation in the vicinits ' ¢

this satellite as weli as those wit L

wards, led tothe discovery cia s.- *

existence in the region arouri t: oct

corpuscular radiation duet mati - ’

The first public repov-t of tr.

in terms of magnetic trapping “a 7

symposium of the National cade |

Fhysical Society. The repert wai we +

with his colleagues of the State: |

carried out the experiment:

The existence of the natura * 4

all validation of the proposal of" ~++!

the problem of whether obaservati

injection of electrons woule be p

“background |

initiation |:

The fate of thr entire epter, +

Science Advisory Gomunitte son so

involved a mixture Of seiemtit «a9

of the President's Scienct say 5 4

tatives of the scientific rommunit 2

brought together tc apprais- a.. 4 4:

in latter April 1958 to proceen wet ot

national undertaking. The perat ou.

the project waa vested in ths new «. 4

ef the Department of Defense, [non «

Herbert York directed the progra 4

The Air Force Specia Aa;

of a series of high aititude -oud 4

fringes of the expected effe:t at.

five-stage solid propellant rarket c+ 4

NACA. The Air Force Cam5ring:

Research Institute develope :, io. t-

of equipment at suitable grcunc stit

The difficult mission of delivering tire

high altitude and detonating them *-.

South Atlantic Ccean wag uniertur

organized for the purpose
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Meanwhile, the Academy's wo:

vigorously further studies of the van

i eho dS aT

Pods Cw leit. om oo

revealed by Explorers Ian {Il, To @erane ticri aera

the Van Allen radiation belts, an: 1°

from the proposed Argus experin eni

designed and developed at the Sta «|

rockets of the type developed by on:

the Jet Propulsion i.aborat. ry ot tLe

had already been achedulec as sae:

program was the jaunching of Fa.

fondu ft omg

On July 26, (¢58, Exjlorer

inclined at a 51° angle with the ean

perfectly, immediately begar tra ot

the nature, ntensity and distribiit

inclination orbit preved to "ea ‘cat.

used 34° inclination orbits duet ors

Meanwhile, the new observ ng stet. :

task force was enroOute te tre ses gyri

Preliminary sounding rock t ft igril-

Island in Virpiria, “Yarn ey vr 4

Air Force Base un bioriaa

Bursts occurred on the . Ft or

hours and or the oth of Septermpte  -t

time, In order to produce ar wie t

it was desirable tc minimizetre

calculations showed that th 5 co. os

the shell between longitude zeruun

the fact that the earth's maygneti is

to its rotaticnal axis sath t the ‘

the surface zt these congitu ee» '

Because of the smali eieics

bursts, ther? was 7 tasiau’ raz:

A fase mating sequence 6 7.

imitial flash of the burst wa su. +

auroral iuminescence inthe atrr oyu

along the magnetic usne of for we tees

taneously at the point wher: this

atmosphere in the northern nerniteore

near the Azcres isiands, a oright «0°

was observed fromaircraft pres.

the event, and the rompiex sere:

time in history measurec gouprys 4

were being related te a quartitat :

into the earth's magnetic fi-eie ov

energies ate known positra ar!

The diverse radiation instr oo +

reported to ground stations thr at. .

shell of high energy electrons oro ore

the bursts. The satellite ¢ ntin
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radiat '

The physical shape and position c: J§.- -

and the decay of intensity wai obse +e.

bution of the radiation was measurrc as

man-made shell of trapped

of a selected magnetic shell of the -artn =>

plotted out for the first time by experiment:

excursions within this shell the tranpe 4 «le t

distances dnd were following the magnet

of over 4,000 miles. The rate of cderav

of altitude provided new informatio » 1!

atmosphere since atmospher.c sca’ter nu

for loss of particles. Morecver, « omt.n

of the Shell served to answer the * cai qi

of trapped particles transverse tc tar -5

of essential importance in acthore ug 3

the natural radiation and were sow ors

of the ‘labeled electrons re e.se °

Throughout the testing pervcs te on

altitude sounding rockets war ours 7:

valuable resuits in the lower fring:

Explorer 1V continuec t obese + +

from the Argus tests, making som:

exhaustion ot its batteries in latte >e; tr

the intensity had become barely obse . 4

natural radiat:on at the alt‘tu ies

It appears likely, howeres ths

detected a smal! residuum ot the 4

December 6, ‘958. But the «ffe to ocog

before the flight of Pionee: [oor *

r

The site of the Argus testy « 5

injected radiation shell in a :2gior «+

radiation had

either higher

. relative minimum | a

or lawer latitues athe

difficult to detest, piet and fr tvs >

The immense bu iy cf of Servi r

pretation bya large nimber f per) ° -

now are Satisfactory a¢vount be. ri,

Scientists. From these > bse satis

examples:

diffustor uy og.

electron shell since the ‘h. ke

constant. Also

days and possible wees

There was ric

trace @ ch the wc

Extrapolatiorns op hype e,

which have been based. 3.:!

confirmed by the experi nent

it possible to predict the hap

field with considerable aciur-

order of several earth's rau

The directness and clar ty ofr or

provided a sound basis for interpre

around the earth. Itis likely that:

we]! ‘ we
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continue to arise from the great Tiers ° . Boosey

being conducted by other countrier mart 2 eo. the

Geophysical Year,

The IGY group of the National Acade ry oi. ei

with its other programs, to make the s-iertif: results

available as rapidly aa analytical proce.ures permitted  U

progress made by experimenters «ra ar aiste tie Axa Ts

more than a week ago to arrange 1) i te eer tation @ Ss cr

at its annual meeting on Apr ) 27

 


