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I eJIl going to llmit my discuss i on to the pl.tt'e17 aetronom1cal probl ema 

whicb vUl face the astronomer when he begins an obs8rvatlor.aJ. prosram to be 
• 

undertaken f"ram an obllervat or.r located above the earth 'e atmosphere. I am 

gainS to omit intentlonally the exceedingly ~t observations of the 

earth 1 particularly those meteorolOSi ce.l. and geophysical In character. 

'!'he o!letronaMr must first design and locate an obesrvator,. that can 

be operated under the extl"em&ly unusual. coodltloo8 1n empty apace . Ther e are 

8C111:1e verT 1nter88t1ng problema cCIlcern1.ng the simple matter or locatine the 
• 

observatory vith respect to the eate1l1te .tatioo . The 00] 1 NII,]]1 pract1cal. 

locat1on Is in the precise orbit or t he sat8llite vehicla , ahead or behind; 

otherwise an os c illat i on normal to the orbi tal plMe vUl oocur in each revolu-

tion as yell as dr1:tt motiooe avay trOlll. the eatellite veh i cle . In 24 hours 

the drift 18 nearly 40 times the distance tOtiard.e or av&,7 from the earth vitb 

r eepect to the etation orbit . The observ&tor,. could eveD be placed in 8uch 

a fl!l8h i en that it deecribes a c ircular orblt uou.t the statton , vlthou.t be1n8 

a ttached to 1.t . '!'h ie 80lu.tion to the problem, hovever , 18 not a dee1rable 

one.., s ince the 8tation comee vithin the line of a1ght or the telesoope too 

1'reqwmtl". The astrCC'lCiD81' vould reall,. v ish to have the obaervatcn), at a 

greater dlat:.anee trc:a the earth than 1,01' mtle., beoau.a. of the larS. e011d 

angle of the e&rUt &II seen trem the orblt .. 

A nUDlber of technoloe:lc·
' 

problelU with regard to the operation of 

t he 1n8tr\..llDCOt lRUet be oondd.ered end eolnd. Conring the .urface or tho 

mittor vith a IMtall1c reUeottna ooat , however, vtll be the .. .tut at all 

becauae of the caaple te TaCu.la in .pa~ . rurth.lAkAS , much aacbonio aqu..J:p-

ment vill operate without the cm pl10atiCll ot n oun .eah , vhioh OQll.titu.te 

(""' . ) 
• Lectla"e to be 81nn at the Seo004 8)111pOt1 itll on Space '!'ravel at th. lla,)'den 
PlanetariUII. , Amer i CAn Mu.uUII. ot Ifatural R1atOl)' , Ootober 1) , l~. 
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ABl'ROOOHr FROM tHE SPACE STATION _2 
6 cooe140rabJ.e problem or eleotronic 4oe18D and COll8trUCtion in a ga.eOOWl 

mdha li.lot our e.tcDo.ptutre. VarloWl problema, 8uch 811 orll1Dt1ns the inatrtmlllnt, 

hold1ne; ita poe lt1on accuratelJ, etc ., aro of gt eat interest in toohnol061c-l 

doe1an . 'nle quution at ehleH'ne .urtaoee !'rca rap1d temperatm-e ch enges 

produoed by the 11m and earth 1s 81.0 a T8r7 1mport.8.Dt ODS . The Oba8r1"Sr vUl 

not be able to touch the telesoope nor be vith1n it, because of the preolos 

directl()MJ control required tor moat problema. Hence &1] guidinB wUl bo 

remote control, 800 vell as open1ns shutters and other operations. '!'hs chanaine: 

or f1JmB and plate. can bost be dons by remote control, Btorase l.Dlits beine: 

translerable to the "telescope !'rom. the sntelUte station. 

The spectroscopi o techniques used in the aat&llit8 station wlll be 
• 

adaptations ot laboratory techniques nov used in vaOUlIIIl tar tho tar ul.tra-vlo1et, 
-

X-ray and B8mM, rtl,1II. :Because of the univereal vacuum SUJTound1ng the station, 

many of theee elec tronic problems, photoelectric problema, etc ., vUl be greatly 

empl1f led. LarSe reglons in tho radio Sp6c tl'LUIt vtil be opened up by the exie~ 

tence of the etatlon above the i onoephere, end 1o'e may expect a large branch of 

radio aetronotDJ'" tlOlJi. the satellite vehicle. Fur-therc.are, there exiets the pos-

fJibUltyor constructing rather large antenMs in space, eo that the r esolv1Ilg 

power of radio aatronOlll,)' DBY be greatly increased. 

The U8erul eloctromagnetic spectrum ranges at least over a paver of 

1 02
0 

1n wave lenath or frequency. The eye sooe over ocarcely a range or 2 in 

this 1 020 , whUe the infra-red end ultra-violet transmi ssion of the atmosphere 

permits a range or about a factor of 1 0. Recent innovations in radio 8stronOlll,y 

open up a vast ranee or some 30, 000 times trom about ono m1111m9ter to 30 meters 

vave length. Extl'omsly groat progreSIi ie being l!I6d,. in this range of the 
-

Sp8ctrum, but the most intereetiDS :parts, which 11e in the ultra-violet, X-ray 

and ge""!" ro.,y region., ere ccmpletel.y invisible !'ltil the earth's eurface. 

Modern r ooket 8%ploratione have mRde great etridee in eolar studiee over these 

tar region~. The entire Sp8ctrl.D. from lee. than one angstrom unit in wave 

l ength (10. 8
=.) up to radio-t,pe V8.Tea comparable to the d1menfJione of the 

earth can a 1 J be observed trom. the satellite station. 

The over-a] 1 &etronom1 ceJ. tielda of rge&8.l'ch to be covered will 

include (a) Bolar problema, (b) the planets tlod SlMJler bodle. in the solar 

system, (0) the .tar., (d) the galeTie. and (,) the inter.tellar med11.= of 

gee tlnd duet. It 1a et8gger1.na to th1nll:: of the i.n.cllZllDrable 1Dtr18u1nS 

observations that one can hope to mflke trom space. 

(more) 
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AfJ'l'l!O/fOMY J'.OOM Ill! SPAQI mATIO" Paa. 3 

The . olar pt"obleu vUl undoubt6tU,. '0. hM410d '01 ,M1', .p.c1&llud 

.qLllp.ont at ••• 0rtLl y&U"14tu . J 8Mh 44ode;N4 to attaok e. .poe1Al pt"oblma of 

. o1ar .truotl.ll" and actlTltl . The 'Fount r oclcot 'Foeram in the Un1ted BtatG. 

will Sin t1* pt'.11m1.nAr1 In.tOlMt1on on mant .olAr phonClllOM ocourring 1n the 

tu ultra-violet And X-ray roelen . Wo wiU bo 'PlU'tio,oorly Intoro.to4 1n tho 

41r.ct IDOhLCt'OMnt at OorpUlO1l1 Ar rAdiAtion t'l'cm tho .un , the tar ultra.-v1ola t 

Gnd X-ray 'iH'ct.r& !l.n4. ve.r1ation. a. corrolAtod ... lth .olbl' ta.et1vlty .uch a. 

prom'noncoD, flar • • , oorona, oto . It 1. pO.l lbl. al.o thAt traa .pac. ra40" 

ob'OM'lltlon. or lJO..lI1ne corpUIJoular .tl'fUllll' , an bo oboorvod bl rotl.etlen . 

Porhap. t ho quut1<m or oo.=1e r., . O!.ll'OJ ' in t h ' IA'I v111 hAye lH;on .olnd b,. 

t ho t 1mo tho cUlt.ll1te oboorvtl.tc:t"1 1fJ r6O.4)" bllt certAinly theN are man, ,t\Jd.l .. 

at gnAt Intorolt b6!U"lng on th!. problem . 

Tho planntAl"Y problo~ w111 mako UIJ. of tho hleh-r8.o1v1n8 POV6~ or 
• 

ti. largo tolo.cctlo, with bill CI. l00~ OX' 200- 1nch mJ'M'Ol" . on lwa, fer lumpll , 

ti. rtt. ol.Ylng powvt" of eap-proxiIDAt81, 10 IIIU08 Ih"uld bo pOdllblo with a l()().lnch 

teltloopo . ot oqUlil ln t6ro.t will M A . tOOl of tlHt complote cM.Itlical occpo.J... 

t l on at all ploMt.lJry AtmoapherlU , a1nclo t.hti ter ult.".'o.--y1ol ot light wlll royoal 

the pro.ence of molooulo. and .tome that 40 not ab.orb light in the photographic 

r tteion. or , such a. vl1 tor YApor , aro lArsoly I1b.orbod 1n our own AtI!IQ.phoro . 

Dotallo4 oblOM'ation or tho ocmpoUtion of OOlDOtb.t'y At.moIphor • • will b& l""alu~ 

Qblo, not only with r veard t o th& ~volution or planet. but. oonc~n1ns t~ 

po.alb111ty or l1to on thu~ . 
• 

In Itullar A.t.rOl"lCllD.)' , tI. huso . n40 twor lnvolv1n8 Ilpectro, c0'p1 1n tho 

far ultra~Yiolot M4 X·rtl1 rogl(.Jt1, And. ,v!)n in the S£&nDA-ray roslcn wW pt"oYl~ 

M11argo toleecQ'PO , CJl' oYf!in , ovonl of thom, wi th probtelDol f".,. gunoraUCCUI . 

Pr.,blema cd ,t.llar c ClllPo.1tion oan bo . 01yod far all ol elllClntl that Ar. prOl.nt 

OV!)n in 0%0004111811 ~1nuto qUAnti 10' , but 1 oxpoe t t hf. t. tho crOAm of t he .. 

r o.oarcho. w1ll have bo.n .k1mmod by the groat pr ogrtt •• at ~o'6nt in tho 

photographic 'P00tl"I.II. JfGVM-tholo .. , tho lXt.6n t 01 tho .poOtro.oopl 0 a.tt'D" 

phy~lcal f10ld at on~avor 1. '0 great that 1nnumorablo nov problo=- vlll arl., 

Mil bo .olvod in the otll'l,. yoar. ot tho nt.ell lt.e Itation . Thoeo probl . ... 

partioularl,. oonoern not onl,. tho nature, oaapol1t1c:n and o"olution of .ur. , 

but tho l'l"oc.,,&, 801.n& on in tho at-Mph.r .. , partioularl,. 10 .. af utnlal, 

circula tion ut groat clowll ot M t.l"lel about doubl .... tar .y.teu, and. po .. l bl,. 

in '(;1%10 CA.O. tho aocroUon ot Mtter frca tho 1nter.e.llal" .. 41~. 

(_0) 
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ASmONOMr FROM THE sPACE STATICl'f 
Pase .. 

It the nature ot et;elJ"r evolution bas not been thoroughly ouWned before 

the satellite station Ie bu1lt , there 1IJ no quutlon but that the apace oboerTa

tor;r wIll apeed the rate ot solution by a larso faotor. Furth811"::U'., it ¥ill be 

poeslble to obtain olear inSight as to the speotaoular novae, ~r-noVlle, pe

ouliar variable stars, huse slants, and axtromelJ" hot ete.rl!l, o,e well alit the 

white dvart'e of extramel,y hIgh denelt18a. 

A very t.m;>orto.nt problem tbIlt "'ill probo.bl,r not be 8olv$d before the 81)608 

ObsfU'VB.tor;r will be that ot the oClqloa1tlon ot the Interetelltl.r m&d.lum. B81on4. 

the eartb '& atmosphore, it vill be poaa1ble to determine the peroento.g8 ot almoet 

all traoe elements In the Interete1hr ~lwn: throuah the Garth'a atmosph8l'e, 

even wIth radio 8.etronOlllJ teohniqUe8, onl,. a vert fev of them can be 1Golated . 

The 1l:Qportanoe ot thil!! problam b80<lm!ta apP1rent "hen V8 reaUt.8 the.t many of tI:re 

SI'Mt gaa and duet olouds of the Mll.k;y Way are steller tnoubatora in which new 

stare are, Indeed, at the preeent time be1ns born. We know that ve observe me.n;y 

anoient stare, three b1llion soars old. or D:IOl"e, and at the 8"1118 t1.me " number ~ 

.rou.ngstere I perhaps onl.,y t\ hundred thousand ,.8CU's In aae. TlVIre ue alread,r in· 

d.1cat1ona or f'\l'O'''''lMntal dift'erenoos In oompodtion betv&en theee tvo tSl'OUpli ot 
• 

stare, "oUllS and. old . Mtu>,1 queet1oIU!l ~ the fSleateet import In eY'OlutJ.onaI'1 

problu:s ooncern the 'IIIl¥ in whioh the interstellar mdium tIIO.1' han oblngod oom· 

poe1tion durins the three or tour billion 'yaars or univeres h1etOl'1. pOlUlibl1 

these o}u:u18eo have oaourred bl eeleotlve a OOUltlUlo.t.l ol1 of etnre fro.m lus t, rat.har 

than tha gtl8G8, perMpti bl the addition or heane.r elamont" to the etellar 

lIIOd,lum bl u;plOsI008 ot stare and nuoleiU' chansea vithln them, or .0G81bl1 IDIltter 

Is being created at the present time, &e Royle haa susseeted. 

The observatol'1 in SpaOI II1aJ vell re'f'Ml the 1III0rete of the crlsln or the 

Univeree 1 teel! . The moet Im,portant proble.IDII tC\r tho 81'1&0a aatrono:r.er ~ then 

beo~ new ~ne., beTOnd tho hori~C08 of our soience todAY • 

.: 30 -
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