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SPACE SCLENCE

Aptromomers have for & long Time kumown that interplanetary

space is not completely empty and that the ekles are not still and sereme

~as they scem to the poet. It comes as an exciting revelation of the
fivst few satellite and rocket flights that space is filled with dynanic

“physical ané chemical phenowmena, some of which were not predicted pre-

#Lausly. ‘?hysicai phenomena fouﬁd in space, the hrincipléé of rocket;y,
space bioiegykand 8pace médicine were &iacusae& in}de;&iljet'a recent
Sympésiam»hqié in San Antonic, Texas, on Eovemﬁex 10 . 12, The Symporium,
kaownvaa the Sécond International ympusium on the Physia@ and M@di ine
of the ﬁtmosphere and Space, was 3pan$orad by tn@ Sctocl af Av;azxcn
Medicine of the YSAF Alr University, The scaff of the Southwest Besea ok
Insrituts was raspouaible for. the azrangements an& wiil also edit the
matnuscripte which are to be gubliﬁheé in bock form. Over 600 a;;entié&s
and wany scientific leaders of goverament agencies att&nd@é the 42 xn-
vited presentations. |

Hajor General Otis 0. Beneaﬁ, Jf;, introduced £h§ Sympo;iﬁ§ on
the note that physical aod bialogical'sgi&néés st wwtkjhaﬁd»éﬁﬂhéaﬁ in’
the conquest of space. Tha discuesions may be div;éad in s§e7£oi§owiag

categories:

Interplanetary ?ky&ics nd Chemistry - Pvessurﬁ, tam@araturn
and chemistxy‘cf the interplanet&ry space.. Elec&xamsgnetic and foniza-~
tion properties of‘inteta&ellar-mﬁt&e;;,meieoxi res snd cmbmir rays.

Factors in Space of Importance to Biolugy and Medicine =~ Gr&vim

taticnal enviromment, aaéelaraﬁinn and wﬁightl&aﬁn%ﬂﬁg bgclcgical effects

of primary and secondary coamic rays, time and the relativity theory.
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Gas cxbuanwo, ?uv yn»na.ba, metabolism, limits of pevc pziun, stress and

Y

r@~»gical eroblous . Hﬂnﬂn ha;elascc':o sccelevalion,

adnplation, ps;

weig?tlaﬂsﬁ@ns;av. ;dt*un, ubuﬂﬁ“8°ﬁlﬁ ~ni radiaticn.
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The Yen sllec Redldfion - An lpfense pew compenent of cosmic
radiacion wis discovered in Dplorer I by Jemes Van Allzu and hig growp

wodking at the Univevsity of Iowa, This rediation iv wmost futencd zbove

the nugnaine equator and s wwch saallar aeay the poies. The vadla-

' tien boli appesrs to cousist of va'";J particies,. trapped hy the msgnetic
- field of the earkh, which form 2 giant magnetic hottlie akin o thuse

N

< which are Deing studied in the laboratory for Lydregan fusion. : The

éhacged pertlcles, wlectrons andf/ox protons epivral aromd the magnetic

sLarts o increasze by about o fecior of twe fov cusdy hurdied wiloraters

s ia roachad abooboeut 2 01/2

inerenss a w;cJCvi"- Ite -~rpivmw latensit
S eayth reddl (gosut 16,000 km) whare the dose iLa &5 miweh @s 3 ~ 5 toenbgens

per baur. Ab ten earth i1a4dil the dese rate drups e 3.3 o/hour,
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ﬁévef&i physicists have given theoretical ewplenations for the
rediation beit. Acacféing to the model of 5. Fred Singer cﬁ'the tUniver-
sity of Mﬂryiand, the primery cosmie réy particles, high'éﬁazgy protons,
helium Lons and light nuclel arte vesponsible for'maintaiﬂiﬁg the radic-
tion helt. ﬁéar the top of ths a:mn~phérs the primaries wvadergo inelastfc
collisions. Some of the neuvtrong aye thermalized and escmpé. Eventuelly
theae decay into protons, electrons and neutrinos. The charged producte’
of the neurron decdy arve &ssumedvtc make up the radiation Belt,

Aoother é&pxﬂﬂatiuu ie the possibiliny &haz‘;he pértiel@a
origingte in the sﬁn and kravel in i&niaed ﬁagheﬁia clouds. When these

.

collide with the magaetic field of the earﬁh exah&nge of the p&rticléé*
can take place, Crucial to theee thegries‘ar&-cbserv&tians wf energy;
time and spatisl v&riati@nrmf‘ﬁhﬂ KRYS addi;tom&l darn are beiqg ob-
teined. S

The heavy ion prim&r;es, whick we know since their .ﬁiécg?éry
by‘ahe Minuzscta cosmic ray grauﬁlabauz ten years ago, were dia;ﬁsaé& by
ﬁermﬁn«é; @ch&afez of P&ﬁﬁ&ﬂﬂl&.::Thm intensity of thess D&ftiﬂ&es ie
iow, %ut ghey 5zcdu¢a very h@avv iﬂw£24tion cracks hﬂasb; those familiar
£o radiobielagista. The hesavy ilen primaries axe agsociatad with @oiér
LY ﬁﬁﬁ, #n& it is aﬁtlci tz2d that dnrinb lafge golgr fla &s'&hez@ @ight
b§ As mack a5 2 thousand-fold inerease in the low &ﬁergy-gnd ol the
BpEC LTI,

It is fortunate that some Rnowleége already exists érom Work
at the 1847 eyclotvon of the Lawrence Radiéti@n Lahmrétmrﬁ a3 to the

ature and aevevity of bicloglesl effects of high energy protons, deuterons

o3

and alpba particles. In additden, there are new heavy lon liuesrx



ym

accelerators hotn :14 Be*nexcy and at Yale Oniversity that bave accelerated
baamg of ﬁwvezal heavier ione with about lﬂ_ﬁcv énergy per nucleon: Some
bLsLagicsx stu&ies on unizellular organisms a»d‘aﬁimal skin have been in
progresy for ‘ yea Fyrgher répcres on cqﬂmic ray exieatq were made by
Jakeh Eugater of zurich whe made studies &g aéa'lQVGl, high altvitude and
underg:omu& and by Col. J. B. Pickering Qi Rgnéoiphlﬁielég~wh0 éstim&tad
some ‘vexwiagible dose levaia for ploneer space fliekk. Loamic Tays
present definite hazard for the future space «lier. Rowever, the radig-
tion belt can be avoided By low ox pelan Q%bitzﬁ and it is:6onceiyable
to ghield against it, et the same Cime c@ttiﬁé cul the low energy hasvy
primaries. |

F?ed L. Whipple of Hagvaxd Uniﬁ@rsity descriheé our knpﬁladge'
of megeeritic wsterial iu space. lsrger fragments oribinate tinm meteors
itin zeuss of the solar aﬁatem~pnd‘&re quite'rare; iﬁtarpi&netary duﬂ&

»wﬁ?& ne tﬁny particles ovigingeting from comets and enﬂina tp on the sua

%

tnllites iu-

'h

oy on thw plgneﬁs,' Dust cowntys froum Ruesian ané.;ﬁaz; ‘ﬁ's
dx»d?e that perhaps 3,000 Zons of dust £511 on the asrth daily. Fa‘i g
through the atmosphere, the iiny particles mey then act as ecndansation
centers for réin and are zhﬁs a'factor in:metaoralogy. | |
Jaﬁn‘w. TOWnsand of the ﬁ.'S. “avaL “ozaarch Lahoratury ax-
piainad't&gﬁ ét‘vc:y high eltitudes the air cewsiry iz muvh highex than
previouely expected. 4 small protion of the sd}ar"ecrona appears to.exténﬁ
dovm L0 the assrkh., Hans Glam&.n of she Sunooi af ;vintion Medicine and
tizyewl Nicolet:cf thi Reyzi Meteorolegical Institute qf Relgiam discussaé
.

ihe chemistry of the uppev ¢ uwosnuc"e Under the influence of suniighe

the very noxlous gas, ozong, forme. Uzons protects life ab sha surfac



sputniks was corvel

of the esvth from shortwave ultraviolet rays of the swa, which would

stherwise be absorbed by muelele asids and proteins, and couid be lothal.

fe53

fa the sltitwde increases ghove 100 ko, the aly msiecul ionizs and dise

seelale. Frea electrons and & variasty of raéiéai spas f:avagpe&rg comdting -
icng of abtows X, a, agﬁ K. At very low pressuvas the astgﬁlishment of
thermal equilibriun i3 being qme&tianmd;'fThé%e is an interaction béﬁ

tween photoshemical reactiona and LnZermo sieeular sction invoivingrd&ﬁfuﬁiau

1.

Piledions. Av 1000 iew zlititwde helf

.l

{‘
et

of all mwliecular species are Long.

alter Dlevringer of the Mer Planck Instituls of Aevonowmy,

b

Gottingen, discussad the propegation of alectromagnetic woves in the uppe:

»
vopgions of the atwosphere. If ‘hﬂ waye ieugzh is helow 3 m@ﬁerzﬁ the
armospheve becomes yulte troneparsnt. Lanéer wawey lengths ave refilected

and buat bty the electron layers. The Russian setellites obtained per-

ticuinxiy uvseful data in thiz €ield: the bending of the 516& 1z from the

red €o eiwstron density.

Thorough and detailed expesiticn wes given to varicus phéasers
of wvocket enginesring aimed at patting man Anke spaoe. Thare is ne doubt
that existing r@ckag propulsion systems are capehle of 1ifting meénw into

orbit. These were discussed by Mejor Cencrsl B, A, Schriever, USAF.

1. R. Shephexd, Chairmsn of the Couneil ¢f the Rritish Interplanetary

Soeiety, claimed that stomdc propuwlsion wmay oxiend vocket capability to
any place in the solar sviienm. The wost promising aun ear sywtems are:
resctor-heat ewchanger, lov propulsfen, nuclesy Fusion. Mﬂ ¥ dntevesting

hazes of launching, tracking, cabin dasizn and re-enfry wess discussed

W

by Wernber von Braus, Ermst Stuhlinger, Dean Chapmesn and Xrafft Zhyicke
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R. Weilnoer of the 3&11 Alveraft GorpéraciQnA&Lecusaed the_space plane ot
:”focket hogstef;glider.$ A whole mmrﬁiny vﬁﬁ davoted t0 thaAprablem of
- emergency escape and rasoue £rom a SPACE. vchfrle with discussions by
>‘Gei.,Pa A, Campbell, R. M, Stanley, Kraffe Ehricke, K. V. Pedersen, and
A, ﬁ; Hayo. Hembefs of the Staff of chw School oE &viatxav Medicing,
- tha Wright Aero Medical Centey and the uavelaaé Faundztivn1 namaiy R, T.
Clark,.m R Sueﬁnkamp, . R. Hau 3} é. berathewah;, W. 1 Lavelace, 11,
aaﬁ J PO Stapp, reported on paxﬁmrters 0€ human adaptaziun and stress,
,mcluﬁ,f.ng faatmc I1iko azwxia, accnlemcma, vmightiesfmesa, haat:,

' diu;nal warLation and psy*halogical atreée. There szudiee, aa well as
‘{i thﬂ stsremant of qeott Crva<fielﬁ Eamcne ceaﬁ p&lot and denign speciéiis&,
‘Mi mnke it appear ‘that when che timﬁ GﬂMES peoyle wx)& he available wha can

| capa wieh tha stress of orbitai fi&aht. . ‘ _ |
' If wan is to spend conaidarable time in Lnterplanetary Bpace
- .OT ona pianee, he wlli have to take paxt ef his euvironmznt along
will hava tn praduce on & small scala an, @ealegical mycl@ eomyaxable té '
ﬂhht noW ewiezs betwwen planetsb @nimnls and maa @n eart Ihis intri-
cata problem uas discusaaé‘by Jack Hvers ci che Uﬁivezaizy cf Texas and
".u* G. Clamaan of the Schaal af éviatian Medicine.u The ﬁinal solntxnn
5houl& &xing mnch ;zeacer ins&gbe inzo the scienﬁe of bicacology than we
. niow have, . o :}:'? ?.\¥ftq o e ' , . B
| | A number oﬁ distingvishad aﬁtronomers &LSeussed che h?sidﬁfufwf
the su& and. the environment on ﬁhé sutface cf the pzaaats, Waltez{Ofr {,
Roberta QE‘:he Unive siay e£‘folaradg di&cussed the ?o'e of suaspats and.
eciaz flares om ta*ren&yial w@ather. Q. P Kgipar af she Yevhas and
Hﬂvonald OBscrvaﬁﬁziea shcwaa the best ?hntngraphs cﬁ the kunar anrface

yat made. Gﬂ?&r& da vaucoulnurs of Hafvard hnivnrs&ty nltcd evidenca
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,£ar'1kid‘nn the planet H&rs‘ infraxed épecz*a @btained fram saatcefed

'“5£ﬁiﬂa?ad‘rsvu fxom Lighe and dagk axes: of ﬁh s planet, which resembie

| Spectra aht«inud “frem lieﬁéﬁﬂv The p‘ob em of erﬁrahvrrautrial life ané
fof the rrigin 6f Iife 1s & vary. fészinattng one, which &nsaresce some of
T the mus% uﬂtﬁtaﬁdiﬂg bicaciemﬁistsi Jown B, uLtén Of’uhﬁ Schnol of
*&viatiem ﬁed cine aimulaar& Hax&ian atm@ﬁphere, oﬁils'ﬁ@lﬂt&ﬁ@ and tpmp«.
efature can&itioﬂa in hia xaba1«t0ry aad fdund ths e giffereat mlcro~':'
orgaatamﬂ which were stiil cupable of mnlctplyﬁng. Fuxkher wcrk is k
needed £a nne preaenco of auiar Tﬁﬂiftiﬂja ﬁ‘aﬂrtua utrughold? tha
1first prmfaésor~of-spaee mﬁd&e&nﬁ andweriglnaro* «f many. bacic conrepts.i
of snaa@ bxolagy, discussed inﬁernctQOns of :&e grﬂvieational fielda of
the sﬁﬁ E&rﬁh, and moon, | i ' :
Many basic biolmgical questions remnired neceesarily unansw@:ed
'a& the cunfskence &uvng thﬁm the exgct nasnme of ife we mtght axpect
: elqc@here {8 the sclax system. Eheﬂ e&pcr-ment cen answn~ theae quesaioas,'
then the scope of our ﬁnvwiédge on lifc pxocesses dill ba groctly ahe“@d
Far, in the author's Gpiniﬂn nature ie far more raJou"ceful than we can

dmagine, and iife may origina&e, axiat or adapﬁ itse‘¢ to cﬂvironmentf“

in greater L;chaeas cx_fermsAiaaﬁgwavkndw.

' Lcruwlius A. chias
Donner Labaratofy
briv@rxwzy cf “aii&rrnia
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