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:.\Jilliun~ of sunc provide a brilli:mt h:H:b.';rolUul for 11l(~ uehula 
i.n the constellation Cygnus in thi ...Schmidt tclcvcopc photo)..';raph 

BY G. EDWARD P:ENDRAY 
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New knowledge, new instruments, new 
methods-these are the spearheads of a 
concertcd attack by astronomers on 
the ages-old mysteries of the universe 

OST o f us have been occ upied lat clv with 
rrou hle s h ere 1111 c .u-th , a nd may huv c 
fo r ~o t h: n the n-lau ve uni m portan ce of 

hu man tr ivia in th e bign c :. o ! rbc Un t\ CI\C', 
But the a stron o m crs, no w rc tu t ning fr om nu m cr ­

o us wa r d UIIC\ ,, 11 over the \..-orld. have n u l Io rgu ncn. 
T hc:y arc p repa tin g :-t co- o rdinate d d rivc (I n the 
sec rets (If th e L" O'i;1ll0So which II I J y he the bi &l:C' lO l a nd 
mO'S1 am b iuous campai gn fo r in flli rna tio n s inc e th e 
lx ~i l ln i np 0 1 <:1.~ l I OlH ) n IOy . nt dc ::ol of the sciences. 

In t h ' ~ e tf o r t Ih(\ ha ve .1 IOl o f rec e nt!', w o n 
know led ge 0r ph ~' l\o {c :' a nd o the r sc iences to helr 
them . T he y will al so ha ve .J new and larger .rs­
vu runc n t or inst t umcn ts. incl udin g co n vc nti on a ! 
telesco pes , ~p<" lo: l r o l.: r :, p h ~ .md o the r ..t.ui d utd p.lr ;l­
phcmalia ; n-, "ell as ctc c ui c C~ ~· ,'i . ln 1far C1.J ph nlo g. 
rnp h v. re je vi-i on . radat , h il:h · ;l1lilll d c rock e ts, new 
lyp"1-of p ho to gra phi c telc sco pcs a nd po s~ i b [ ) C\'('II 
spa ce 'Sh ips . 

The a su o no rn v of the P:t'it hJ S a nxwcrcd m an y 
<.j lK:' lio n' 0 11 the rn ' lh ollp ;1I1J be ha vi o r of the uni. 
verse aud ra ise d Ill;lIly r no rc. Th e-e a rt" lod il ) the 
~ lJh ;Cl'l of d ra rnat ic spe cu lauon .rrul (I" JIlan> co n­
tr uv crvtal thco ti es. ever heto re w a~ th e re such a 
nul." " o f shal p l)' de fi ned q ll C,\I IOII'. ;Jn J neve r bcfo rc 
cuc h rO Wl'[ III JHl l \~ a th e m. 

Our II H\' e a r th i , r cvo!v IIW in an 0 1b it around on e 
of th e \ I,; r:\, o m ~ 1I 11 . '" hi~h m turn i:. re vo lvi ng 
around the n ucfe u.. o f Ot g;l l'l .\y or svi r l 0 1 ~ L IT ", ::;o 

hi ~ if t:d... ('~ h~ hl o :1I 1:-:6.000 nulcs a seco nd . 100,000 
ye:tn to O ( ),, '" i t. 

"l h c un' v sp eed ill its co u r..c a ro und 111 i'l ga Lt\ \ 
is a bout 150 mil eva seco nd . N evc uhclcvs, it feqtJir L:' 
OI ho lH 111H rmlli o n ~ ca l :" to rn:d..c the complet e ci t ­
vui t. 

Our ( ' :Ib :n. whic h Io r n IS th e i\ l illn W c v. i ~ on e 
of countle as m I I J i (l n ~ of p la \ in . l·:I...:ll con"i""ll.Q , I I 
<orne h ill i(l ll:. \)1 1lI ,II s . \ 10 ' 1 o f the ~:tl ; j ~i ~ !\, :t l'," I tI ~ 

[<II 111 g lik c Pill wh cc lv. , h ')\ \ ': IIII1; tl l ~ lT h~h l 111I1l Ul=- h 
th e vusmcse o f "' P~ L" ~~ , , \ nd s pa ce i l ~ ('1f i.. ;' 0 emu ­
ruo uv I h;d th evc mill ion ... or bllJ i4)1l\ n f ~; I L I \ i c ' .u c 
quit e fm t i ll it. 

So m uch o,l' Cll U clcu r . But lilac: h ...n .rr ra v o r 

L"\ id cn (c "Of ll ~rnll n ~ inlioiF hh b r h l' yll n d [h i" . O lll" 
i l1t(/l'fd ,III OIl 1) [ the Sjl cd r ;l " f ( iIf · d l!'-ldn t S1;) 1 

g r\Hlps i... th;l t tho..:y a rc rl1""hi ll!l' ll u l w ;l h J fn) m OUI 
1';11 1 (' I \J' Jlo: e ill :tl i Jir l' .....l io lh . T Ill: [a rt he r l!ln' ill e , 

Iii..:: Llsler the \· c t:m to !Il (j\' t '. Jf lhi ... be IItl e . Ih.:: 
, [d LlI g ~ ou p~' <It lhc olli er limit llf \ i,\ ib il il \ ( l ! In ­
d ,l y ':- l e k sc()pl' ~ lTlu ~1 be I r~\' cJ mg :1[ 60 .(l(}{)·mI les a 
~..::c()nJ, I.H do ollt a Ihi ,J of thl' \' do ...:. jl ~ Il j IT{.! h r. In 
"lIorL our wh ofc uni n : u e seC'lns 10 be c xp;lJldi llg 
\\llh ..::xplusi\l' \io k nc e. 

;\rc \\c rc;d ly ;1 p,lrt o ( an ,on r ;l lld in a:. 1I Ili \' e r ~d" 

.\1:111\. hilt fa r from all . ~l qll lnOl ni:r s 1"' '' (" Ih lS \ i t'\\ 

Of! pr~o{.'nt cvi dl'IK l". A lld if the univC" rse is ex pa/lu ­
inl~. Ilo \'." :HHI wh en did il ...l:1Tt'.' r :l ll l;d i,Jog up 
p(lrtllnlty for f urt her "'r e,lo: llla lioll i~ l1-i \ \O n b ~' OU I 

knowleJge oll h l: r ' h l i o <lCI l\ l: eh=mcn l \ t t lh~ c(l rn p(l:<. i ~ 
liOn of Ihe stillS. ~ t ;\ r dll<~t{.' r \ ,lIh I ~ al .n. i C"~ a n d ma n '" 
othe r things. -

Thi" knowlr.=dgc inJiL"atl:s th ;Jl in the hc~ l n n i ll ~ :11 1 
of lhe In:itl:T1,d ol Ihe llnl'. lor'iC lll~lV h :l\ ( hc CII 
g;lthCf..:d togelher tn l)l1e g i:1Il1 sph ef e. -II "' U'Io r co\.'\i· 
hI\-' ten tirnl's thc p rt'scllt .s ,, (~ oj Ih e sol ,),f S"y ~tem , 

w:'l.... SC'l'f,11 lim.:: ... <I'" dell \ c ,I 'lli walcl , a b d lil1n' t illi e' 
hollef [hill1lhc SlIll, an d if prob:lh h ' COIHOIlJl ('t.! iI \ C1\ 
high PCIco..:nl;lgL" of u ranium :mJ' 01her h..::J.v y c k '­
mCIlIs. 

It mav h;]\"e be c n the Ilr 'il ,,-lom it: bomb. It W;IS 
shlll on :lhOlll tllll'!" b l ll lOll YCl r 'i a go hy Fo r ~' L" ~ o 

Unknown. 
nll' bb,~1 jt '<;lartc ~1 afJ~;jfcnlly i... i') t ill in P roi!TC S~ 

Consllmmg pa rt tl ! thclr 01 igln al !II u bs t;l/l c e like 
burning shrcJs 01 '.In l'xploded lif i:ercH.:kc r, IllC f ra ).!' . 
Illcnls of the o' U IlIVl' f",C-h o lll b " a re . 111 1 scatl cr i ll l:?, 
far and \\idlo: thr ou gh !ip :J. ce . 111c v ~HC: what wC: 
know as the :stars. planels, I,;omd, :llld met eori te.., 
!tIL' mi.',ly \'eih;. llf illtt:rstdlar d tl.'il, the nov;,e. the 
Mil!;'y Way,the .... xlragi.l/;.lctic m:bulae and th e Icst o[ 
the universl". 

To Ihat c.\plosion wc OWl" our earth, our <;un and 
our lives.. ll.scl in motion the Ch::lJll of ~ V C ll ts tha t 
11I ~l dc \IS wklt wc an: . Dut in the gif;<:In lrc continu­
Hlj CXp,InSi0n our O'>\'n (Conri/JINri on pugc 89) 
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prccanous pos tt ron re sem ble s that o f a 
co lo ny o f bacteria , pe rched 0 11 one o f th e 
sm a lle r mo tes of d ust fro lll a f ra gm en t 
o f the a tom ic bo mb, d u ring the heig ht 
of th e bl a st o f H irosh ima . 

T o view th is spectacle, as trono mers 
have on ly som e rel a tive ly tin y lind in ­
adequa te instr um ents. bu t in sp ite of cv­
crythi ng, t he y h ave been ab le to learn a 
grea t dea l wi th the m. 

Until vcr v rccc ntl v there were two 
pr incipa l ki nd s of telesco pes : t he rclrac ­
to rs. which make lise o f lense s to focus 
the images of th e ..stars . a nd the rcftcctors, 
wh ich d o the same jo b with co n vex mir­
ror s. Ho tb kind s of telesco pes have im ­
port a nt adva ntages as well as lim ita tion s 
- rin d bo th ha ve pro bnb ly now re ach ed 
th ei r ma xim um SLl C an d cllcctivcness. 

The World's Largest Ref ra ctor 

T he bigges t ref rnc to r i, the 40-inc-h 
te lesco pe a t the Yc rkcs O bser vatory of 
the U nivers ity of Ch icago . It was com­
pleted in the las t yea rs o f the 19th ccn ­
tu ry , T he gian t m ount ing which ho ld s 
(h e o ptical par ts was first exhibited in 
1893 at the Colum b ia n Expovition in 
C h ica go , It has h e ld ils p lucc . IS th c b ig­
ucst refractor eva sinc e, The likelihood 
iha t a large r one wi ll eve r be ma de is 
rem o te, 

T he higges t re flec t ing telesco pe is th e 
(OO-inch at MI. Wil so n Ob scr vatorv, 
Pasudcn a. C;Jiirorn ia . It was finished in 
1917. It wei ghs 100 Ion s, a nd cost ShOO.­
000. It ca n "s ce" (,00.000 ,000 ligh t years , 
or abo ut 3(,.000, 000,000,000,000,000,000 
(21 cip hers ) mil es, into spa ce ; hu t what 
lies be yond ? 

A" c vcr ybod y knows, the b igges t tclc ­
sco pe ven tu re of a ll tim e-s-and possibl y 
the bigg est g lass-mi rror ins trumen t th a t 
will ever be hn ilt- is Ihe :!OO-i nch M I. 
Pa lo mar Ohst.:rvatory refle ct o r. now ar­
proachi ng co mplelion. It ha ~ he cll p rolll­
isetl for so m e tim e in 1947. It wil l wei~ h 

a no lll as much as a locomo tive. T ogethe r 
with it s aux iliar y eq ui pm cn t an d hll i ld~ 

illgs it will cost S(l.OOO.OOO, or t~ n t imes 
a.. m uch as the 100-in ch. Irs h uge mi rro r 
will he ab le to catch 800.000 t lm cs as 
m uc h light as th e h um a n I.:)'e. 

\\lith suc h a n op t ica l srs 1cm it w ill be 
capa h le o f sceing in to space a hout 
1,200,000 ,000 light ~'ears. so it will be 
ahlc. to dou ble th e radius o f the pr esent 
visib le un ivcrse. 

In a ddi tio n to these in~ tr llmen ts. the 
,1...trono nwrs no w ha ve a nr nnd -n\!w ty pe 
of tele scope. in vented a no llt 1930 h y 
El.:rnha rd Sc h m id t. an obscure optici an 
o f the Hamh ur g O bse r vatory in Bcr gc­
do d , G e rm any, 

Sc n m idl dev elor~ d h is new in st rum ent 
to O\'c rc om c ~o rne of [he J illiclI llic s as· 
t ro llo m ers WCI'C having with th e big rc­
nectors wh ich . fo r all thei r pcndra tin g 
power. ha \'c on ly a re la t ive ly small lield 
('If vicw, hec<lllsc th ey slll1'rr frol n ortical 
d istorti nll s. th e p ri ncip.'.ll on e being 
" I.: o m a ," wh ich lTIil kL'S 111 c, star im ag es 
tL~a rU rn p-shap e J whc ll th ey a rc a li ttl e 
(1 11' the ma in axis o f the in:-:;l rumc nL 

T hese Iro uh lcs limit reflector use rs to 
l hc >; t ud y o f onl y a sma ll po rtion of the 
,kya t o ne CX pOSlIrl,.' , E \'en the biggest re­
Ilcctors hr in g in to ... har r focus onl y a bo llt 
(1nc ten th o f a S~ lJ tl r c de gree of sky , 
S ince in the who lc s kv th er e ar c 4 1.2.53 
sq ua re (kgree:o>, it is 'ob do u ~ th at sllr­
vL'ying th ~ hcavells with a r t,; f1cclo r is a 
10 nC', t edi o us business. 

Th e new Sc hmiJt tel escope go es <l 

b ig. way towOlnJ solving th at p roh lcm, 
1\ good Sc hm id t has a field of a hollt :!5 
sq ua re degre es or 250 tim es th at o f a 
rdlccl o r. It spee d:\ u p th e t 'l sk o f stuu y­
in g the sky b y 250 tim es amI m o re ~ mak­
ing it po ssihle to sc a n th e ~ ky rap id ly. 
looking fo r nhjcc ls of ,in lcr est or m a p­
ping large po rtions of it-work that was 

Collier's lor April 26, 1947 

a lmost beyo nd doi ng in th e p re-Schmid t 
d a ys, 

T he Schmidt is neithe r n rerr actin g 
tele sco pe no r rl reflect o r, bu t is a co m­
binati on o f the two, It has a lens a t the 
fo rwa rd end , a n d a mirror at the back . 
In op era tion, light co m ing from th e stars 
first pas ses th ro ugh th e len \ (o r " co rrect­
ing plate") w he re the ra r ' ar c ligh tly 
ben t, or refracted. The- amo unt o f re­
fracti on is juvt eno u gh 10 pro vide a good, 
sha rp Foc us from th e sp hc rica llv curved 
convex m irr o r. whic h the ra ys s tri ke 
nex t. Fro m the mi rror thc v arc re flected 
to a po int a bo ut mid wa y' betwee n the 
lens a nd th e m irr o r. and th e re the h igh­
speed ca mera . w ith a p)10 to gra ph ic p lat e. 
wh ich is al so s ligh t ly curved , is \\'<ll t ing 
to cap ture th em . 

T he Schm id t ma r be sa id to be a ble 10 
"sec ou t of the corner of i t~ e ye ." Light 
co m ing from ob liq ue ang les th ro ugh the 
lens is foc used on the pla te, as we ll as 
tha t comi ng straigh t in, provided the rays 

st rike t.he mir ror. For this re ason, miln y 
Sch mid t te!c:>;co pcs ha vc mi r ro rs \vhich 
a rc la rger th an their h."llses , 

Bernha rd Sc hmi dt wa s vi rt ua llv an u n ­
known wo rker ill the H a lllbllr~ dbs ~ r va ­
tor I,' il t the tllll L' of his inn'nt i7'n , In th e 
sl lll-lmc r of 1930 he alllu",ed h lJ1l\c H and 
~o mc of hi f, frit.:nd .' b y reading, tilL' cp i­
tuphs 011 tomh:'itoncs ill a llc a r ~ h y L'Clll C­
Ic ry w ith h is first small l\\o dl?l o f Ihe new 
telescope. H e di ed fo ur yea rs I ~l t er , hll t 
nlread y the fame of h i,:; new in str u men t 
ha d hegl ill 1O sprca d. 

By I().,JO as tronomers prac tic ;lIly e\'­
erywhere werc mak ing and using Sch mi dt 
telescop es, On e o f the first in th is C01 111­

try wn ... co n, trlll.:tcd for Mt. Pa) ,)lllar O b­
se rvato rv : an l i:-il1l:h Sc hmidt wi th a 
26-i nch 'm irror . Prnmp lly on com pk'­
lio n it beg :.J1l lilldillg c\p loding sta rs a nd 
sim ila r pht.:llo m ena th a t o lh c r te lesco pes 
had mis seJ. 

A Vt' rv fine Schmidt was ill:ill a l1cd 'It 
the H ill'\:mtl College Ohscrvll t(1ry, T he 
H ~lf\'ard Schmidt h a ~ a 24-inch lens a nd 
a ) )-il1ch m ir ro r an d was spcci ;d ly dc ­
~ ig n c d fo r usc in the H arvard .'illf\' e ys of 
t he disposilio n o f th e stars ;lIld galaxics. 
Anoth e r excellent Sc hmi d t no w in o p ­
era t io n i... in ~1 e xico. I t has i.1 2(l-in L'h 
lcns ;wt! a mi r ro r 33 i n ~h<.:s in diamete r , 

T he higge~ l Sc hm id t 10 J at C' wa s COI11­
p leted jus t befo re th e wo, fo r th e Wa rn er 

''I'm yn ur nci::hhor. \\' :i ~ ",ondcr i n.~ if I conld borrow . . ." 

8:.- Swasc v Obscrvatorv o f the use 
Sc hoo l or" A pp lied Science a t C level a nd . 
It h ot .s a lens 24 inc he s in d iam ete r a nd a 
mi rro r 36 inch es across. 

A nu m ber of even la rge r Sc hm id ts a rc 
no w under co nstruc t ion. T he C a lifo rn ia 
I nst itute of T echnolog y is con stru ct ing 
o ne wi th :l 7.!-in l:h mi r ro r, to serve as a 
co m panio n for its :!OO-inc h re flec to r in 
su rve y... o f th e dis tant g;l b xic~ . A n o th e r 
- 10 be k no wn HS the Armagh- Dun... ink­
H a rva rd tc lcxco pc-e-i.... in th e wo rk s fo r 
the Bo yden S ta t ion of the Ha rv .ird C" I­
lege O bscrva tnr v at ll locrn f'ontc in. Sou th 
Atrica, where II \\ ill he op erated jointly 
hy th e governm ents o f 'o r thcrn Ireland 
and Ei re . an d H ar va rd U ni vcrsitv . Th is 
p ro jec t, a tri um ph for po litical 'as well 
as as tro no m ica l co llab o ra t ion , resu lted 
fro m a ch ance me eting la st sp ring In 
Du b lin betwee n Eam on de Val eru, \'.... 110 
h as taken J pcrson al int ere st in it , a nd 
Dr. H a rlow S ha ple y, the enth usiastic eli­
recto r o f Ha rva rd O bserva tory. 

Bet wcen fort y an d fi ft y S~hmi d t !e te ­
scOJ1..:.·... o r v;lriolls siz~ , ,n >: in u pe rati o n 
a t prc\ cnt. a nd a kind o f "Sl'h m id r fel,'e r" 
has sp rung li p am o ng astnHH'lIlH.' rs. For 
the Sch lllld l.'i h:l\'\- ;L 1l 11 11l h ~r nf decidcd 
i1dvanta\!("s , BeIlH.:. e ss~nti J II\' \ho r t ~ Coc \l .s 

tdl,.''oi(,' oJ1~s . they ~\~e Cast. T he Sl'hmidt a t 
H ar V:lrd tliJ..: C' I1n lv tWellt V m inu te ... to 
pho tograph fainl g;"d:D;,ic.s Ih"ll require :l 

three'ho ur 'xlW'oi urc with Ihe l\..letcalf 
relk c to r at th e same obSCTvator v , 

."l chm idt s a rC' !'dat ively JrlCXpcllsive, 
too , " good one c nst s on ly ~ I hou t a 
t hird :1.\ m llch <I S a rcneclor o f the , a rne 
di,\IllCle r-lhou!:= h th is ad \' <:1I1t agc m a y 
dis:lp pear wit h il1cre ,\\ ing ..iz.c. 

\Vith the a id o f i.I big " o bje(,; tiv e p rism " 
co ver illC t h~ \"'ho le of the rro nt of the 
len s, th·c Schmidl c;ln ph nto graph the 
sp~ l:t ri1 o f :l la r:;e numher o f ~ l a n-. :.III a t 
Ol1ce. T he p~c t r tl m o Ca ... ta r is a I h read ~ 

like p icture of its ··r ilin how." sh OWing 
its va r io us ch a rac!cr i ~ t l c \\ ;Ive lengths or 
rad i;ltio n lying side hy .;idc in a t lJlY 
ha nd . TIle. a rr~lI1 gcmcnt (l r d a rk a nd light 
bdmh in t hc spec tru m d i..;;,c lo 'icS !lot onl y 
\.\'h a t the Mar is ma c e or chcmicallv, but 
can a lso be m ad e to tell how h OL it is. 
how b ig it IS , how fast it i ~ go ing towa rd 
o r ;twa v fro m the eart h. 

Somctirnc:-. It al 'io di ~clo \c s whethcr 
the ... tar is sing "~ or ha s a co m pa n io n . 
a nd m akes it pos.."ib lc to 1Ot:;lSl.1 re ......'c igh 

an d a na lyze the accom pa n yin g sta r , eve n 
thou gh it may be too sm a ll. too dark or 
too d istant to stu d y hy o th er means, 

T ho ki nd o f spec trosco pe gener all y 
us ed for gett ing thi s informat io n is a 
lnrge , deli cate piece of optical a ppara tus . 
It co nsists of a nar ro w slit th ro ug h w hich 
th e ligh t enters a fter passing thr o ugh th e 
te lcvco pc . a ser ies of len ses. a pr ism o r 
diffraction g,ra t ing fo r separa tin g th e rays 
of ligh t int o il spect rum, an ot h er se t o f 
focusi ng lenses, a nd a pho tograph ic plate. 
Stic h ,111 instru m en t ca n often provide a 
line . clea r spe ct ru m, but hy necess ity it 
m ust loo k a t the sta rs one h y o ne . 

A Schm id t te lesco pe wi th a prism big 
enough to cover the en tire lens ca n cas t 
tile spec tra of all su fli c icn t ly bright s ta rs 
in its field aut oma tica llv ut one tim e o n a 
single photog raph ic pla te . Fo r coru par­
in!! sta rs, thi s a rr.mgcrnen t is a bo ut per­
feet . s ince all the sp ect ra o n the p la te 
have the same exp osure . T he reas o n th e 
s vstcm work s wi th th c Sch m id t a nd no t sowe ll with or d ina ry reflec t ing tele scope" 
is th e wide. c lea r field o f view, 

As cas t 011 the p lat e , these spec tra a rc 
extremely na rr o w ha nd s 01 co lor ed light. 
in ter:..pcrxcd with b right und dark lines . 
To mak e Ihe bands a litt le easier to sec . 
the telesco pe i" ~ i m p ly moved a little 
during exposure , to ma ke a widened im­
age. Pho tog rap hed wi th co lo r-sensi tive 
p lat es. the br illia nt ban de d sta r ra inbows 
m ake a ver y p re t ty pic tu re , 

T he Schm id t te lescope and its a pp u r­
tena nces represent o ne of the grea tes t 
st r ide " in ast ro nomica l instruments in 
m;1I 1Y yean". Bur a ho st. of o the r instru­
m en ts .m d methods , includi ng so me that 
h ave st ill to prove the ir re liabil ity, a re 
.ilso maki ng a hid for att ention. 

All Oos(,,'rv a tory on th e r-.loon? 

One o f th l: greatest p ro nl cms of the 
~ l ...[ro nOlllcr is th e LIl.: t thilt he m ust a l­
wa\'s f llnc li') 11 a t (h e bo tto m of ::tn Q(.:ea n 
o f :li r, T h is a hso rhs a great dt.::..t l of ~ta r ­
light , and nlmost ;\11 of so m t.: o f the m ore 
interes ting kinds of invisihle radi at io n, 
su (,,'h ~ IS u ltr;l\'io lct. For this rea so n , as ­
t ro no m L' rs have 10 11 1:.: co nsidered th at th e 
aides., lllo o l1 mi~h l Il wkc a n ideal si te for 
an o hs~ r \'al<'r y ,~ Lack ing I1h" ;II1" of gel­
ting ther e ,It present. the ne xt m o st likel y 
idea seems 1O be to send as t ro nom ica l 
camcra,' . spec t rographs a nd suc h up to 
th e edges of the atmo... phe re by rocket. 

II W, IS w ith (h i\ idca in m ind, alllonc 
otl ", " . tl1a t lhc late D , . Ro bert H . G od-­
d .'Hd . w ho fo unded th e Ill(ld l~ r n ~ci ellCe 

of rock etry. !irst negan h is expe rim cnt s 
more than thi r ty ye lH ~ ago. H is d ream 
is n o w beginn in g to co m e t ruc . Last :J ll ­

tmHn a t \Vhite Sand s Prov ing G round. 
in !'-'ew ~ 1ex ico. :-.evc rn l pro m ising 
attclnp t.<, w~rc m ad e 10 o nta In r h ot o. 
gra phs a nd ~pec l ra o f Ih ~ !-o lin iJ l1(j ~t il r~ 
b y a utom a lic ins tru m en ts sen l up in 
l:irgc roc kch of the V,2 type . ft is r ossi­
h Ie t h ~ t no major oh.<;t.: l'vllto ry in tht.: 
future will be co ns ide red complete if it 
I"c k< a rocket Iauoch ing field. 

Another 3ttracti\'c new idea ma y ha\' c 
heen suggested by the Arm y's ~ \Icc c s s [ u l 

a tt cm pl a YC~ l r a go 10 contact the moon 
bv rada r. Elrorl, o f th i, ,ort f"i l whe o 
tllcy ':Ire aimed at ge tt ing signa ls biH:k 
from such d is t:llll o bjects as the p lane ts 
a nd s t rs , beca use th ese o hjcc.t:o. arc rela ­
tivcl y .';0 small a nd so far aw ay. 

Bul th e s tMS and o th~r mJ tc ria ls in 
\pacc neverlh clc.....~ may he lp ll S, for it 
heGins to a ppea r that th ey emit not on ly 
\ i s i b l ~ light, inf rared , ultravio let. a nd 
other raJ i:tlio ns. bUl may be send ing o ut 
rad io signa ls, too . At rece nt as.lronomica l 
m eet in gs. u rote Reb er , an astronomical­
mI nd ed f iu.lio en ginecr of \Vh~\t ('Jn , IIJi­
nois , has re ported so m e of the r CSlJ lt ~ he 
has o hta.lIlcd with a gian t radio receiver, 
su it ab le for lis ten ing to th e pro grams 
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"Ho w can it ma ke he r a gla moro us movie stu r 
if it's going to make me a big baseball playe r?" 

Collier's for April 26, 1947 

Sticky Dandruff, Hair Odors, Scalp
 
Germs Routed Double-Quick by Jeris!
 

Hair Cleaner, Neater, dandruff is whisked awav-s-stale 
Health ier, Handsomer- odo rs and dirt di sa ppear. Your 

In Only 15 Seconds! hair looks cleaner, smells cleaner, 
feels cleane r. At all drug stores 

Think of ill .JF.IIl S rout s loose, and toilet goods counte rs-or say
itchy dand ruff far more quiek ly­ to your barber, " ] ERIS, pleasc!"
banis hes scalp germs and greasy 
ha ir smell do uhle-f ust - Icavcs 
vour hair twice as clean! Reason: 

Ever Smell Your Hat?
J ERIS contains a special antiseptic 

Hai r qul ckl), devel op.agent [ound in I lQ other leading cbnoetous , aweaty od or, 
hair tonic, -another Ih ing J EIlIS' 

speeiel lIgenl IIl0 p,-. J£8I S ' For hair she "a lways loves to 
is non 'liloin ing - leave. 

to uch"-sim ply massage ] ERI S no gre ase 8po h on 
in to yo u r s ca l p da il y, Lo os e yo ur ha l! ( 

HIS
 
THE Antiseptic HAIR TONIC 

Th r.. Populor Sin,: GOt.. 7"4 81.00 

from some of these cele sti a l broadcast­
ing stations. Aim ing it at the he avens, 
he has received " co smi c st at ic." espe ­
c ia lly from po rtions o f the Milk y Wa y, 
wh ich he inte rprets as o rigina ting in the 
cen tral po rtion a nd so me of the spiral 
arms o f ou r Galax y. 

Another in te rest in g idea in astro norni­
ca l inst ruments lo o ks to ward the usc o f 
electronics to br ighten the im age s of sta rs 
after th ey ha ve been fo cused b y the tele­
scope. Bigger te lescopes would be even 
more useful if some pr act ical way we re 
fo und to amp lify such im ag es in the wa y 
th at radio signals rece ived by '1Il an ten na 
ar e amplified b y the tu bes and ci rcuits o f 
i.l radio recei ver. 

Wi th a ll the ve new -and prorniscd->­
instr u men ts, the as tro no mer s a rc now 
preparing to m ove pa rt icula rly o n three 
ba flli n g kcv pro blems of the u niverse . 

T he firs t migh t be called the M ystcr y 
of the Invi sible N ucleus . Examination 
of other rot a tine nebulae, o f thc kind 
our own Mil k y y.'a y is supposed to be, 
shows th at most o f them have a de nse 
c luster of sta rs nca r the cen te r: the nu ­
c leus . A considerab le fra cti on o f the 
!l1 l1"oS of the Galaxy is contained in this 
n uc le us : it is the g ra vitnuo ua ! center 
around which the other sta rs wh irl. 

The behavior of the sta rs in o ur part 
of space, and the genera l sha pe and m o­
tion of the Galaxy, indi cate that the 
~ l iJk y Wa y must ha ve ' a m assive and 
bri lliaru nucleus. 10 0 , probabl y in the 
d irection of the constell at ion Sa gitta rius. 
Fhc mass sho u ld be eq uiva len t toma ny 
mi llion su ns. an d ough t to be the m ost 
spe ctacu lar fea ture of o u r n ighttime sky . 

But whore is it? A b laze of ligh t co m­
in g from so man y billio ns o f sta rs would 
d im the moo n by compari son . 

P rob ably the reason we don 't ' co the 
nucleus is tha t clouds of da rk. obsc uri ng 
m att er a rc in the way . The exis tence of 
such c lou ds . consis ting of dust, gas. a nd 
possibl y minute icc crystals, is pre tty 
well pr oved. Wha t is now needed is J 

mea ns of penetrating them wi th ins t ru ­
ments that will 1I;t us " sec " th e ga lnctic 
center Indirectly, by means o f infr are d 
and other rad iations. 

T he second big astro no m ica l pr o ject 
now under a ttack is th c M yst e r y o f the 
Expand ing Universe, Learn ing mo re 
abo ut thi s wi ll depend o n being able to 
sec farth er in to spa ce, so progress will 
probably hav e to await comple tion o f 
the 200·inch tele sco pe , On ly th is cu o r­
mous instrument wi ll have enough pcne­
trnuon to give us more o f the story . 

T ho third project is the ,\'Iys tery of 
Wh er e the Ba b y Stu" Co me From : o ne 
of the exciting new vent urcs of as tro n ­
omy. It may, among other items , inv olve 
a study o f certain dark. o bscu ri ng clump s 

o f matter observed in space-which ma y 
be new star s in process of b ir th . 

Fo r yea rs astronomers ha ve spec ulated 
<IS to whether a ll the sta rs a rc the same 
age. T here is some evidence that most 
ar e. But some eno rmousl y la rge ones 
seem to be m ere children among the 
ste lla r fa mil y, Compa red with mi ddle­
aged cha racte rs like our sun. these you ng­
sters a rc pourin g out energ y at so 
prodigious a rat e it is hard to un d erstand 
ho w the y could keep it u p for more tha n 
a fractio n of th e es timated life o f the uni­
verse. If a ll sta rs we re born a t the same 
time, how can the se spend thr ift s te llar 
bod ies be accoun ted fo r? 

U n til recen tly there was no satisfac­
to ry answer. But las t September ( 1946 ) 
D r. L yman S pitzer . Jr .. of the Yale Uni­
vcrsu y Observatory. gre a tly stirred a 
meeti ng of the American Ast ro no m ica l 
Society with a pa pe r in which he showed 
how it might be scicntificetly possib le 
for the th in m asses of d us t and gases in 
SPdCC gra d ua lly to cl ump together int o 
sta rs, with the aid of gravitation and light 
p ressu re from nca r-by suns. 

Spu rred b y this work of Dr. Spitzer's, 
which began a bou t 1941, and by th e re­
la ted studies o f D r. Fred L. Wh ipp le, of 
Ha rva rd, as tronome rs immed iat ely be­
gan making a serious hun t for condens­
ing clouds of gas a nd d ust-s-you ng sta rs 
ab o ut to be born, The best place to look 
for them should be in photograph, of 
bright diffuse nebu lar matter in ou r own 
Galax y, Large, da rk em br yon ic stars 
sh ou ld show up clear ly against a bright 
backgrou nd of this kind , 

S ure coo ugh , when the plates were 
examined••\ number of da rk gaseous 
globules did appear. A t H a rvard Ob­
se rva to ry. Miss Edith Reilly, wo rking 
with Dr. Bartl . Bok , has a lread y lo cat ed 
hu nd reds o f them. In an enlargement of 
a familiar ph ot og raph of the neb u la Mes­
sier 8. tak en so me time ago a t Lick Ob­
se rvatory. at "least 25 such d a rk masses 
can readi ly be coun ted . 

If furth er resea rch shou ld prove tha t 
these ma sses reall y are embryo stars. 
then some of the gene ra l the o ries of the 
universe will have to be revised-s-par­
ticularly its ca lcula ted life expec tancy. 
As things stand, the univ erse should bu rn 
up a ll its a to mi c fuels a nd go ou t like a 
dy ing bo nfire in 10 to 20 billi on more 
yea rs. Bu t if new star s are being cr eated , 
this estimate could prove too short. 

It will make little difference to WI, of 
cou rse. O ur own sun will burn out even 
before m an y o f the older stars now visi ­
ble in the sk y-c-Ieaving the earth a frc cz­
trig lu mp in the d arkness of ' pac e, Bu t 
it's a comfort to k no w that some o f the 
universe will co n tinue for a while . 

T IlE E~D 


