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ABSTRACT

The study indicates that jobs in astronomy have
beccome severaly limited in the last few years, with a near balance
between supply and demand of astronomers. The following issues are
assessed in this study: the current supply of astronomers in the
United States, and its change as a function of time; the background
and make-up of astronomers in the United States; how recent
recipients of Ph.D. degrees in astronomy or astrophysics obtained
their first professional position; current level of unemployment
among United States astronomers, and how it compares with rumors
about the situation; nature of the first professional position of
recent degree holders; the degree of satisfaction of such persons
with their current employment; and conclusions and recommendations
drawn from the above considerations. Conclusions indicate that a

major cause of the very limited employment opportunities in astronomy

has been the migration into this field Ly scientists from other
disciplines, especially physics, where the job opvortunities are
worse. (PR)
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1. INTRODUCTIOV R Tl

Ironlcally, the toplc regardlng astronomers that has

......

| been {:he. moSL carei-iully Scrut.Ln:..‘.ed a«t_ ‘the m.gnest levels S

oently these studles qenerally concluded.that therc was‘“

shortage of astronomers 1n the Unlted States,'and thaf the
1,2

shortage was expecFed to contlnue Lnto the 1970'5,'e g, es’a

3
recently as 1969 the U s. Department of Labor stateu that

Emoloyment opooxtunltxes for astronomers _

- with the Ph.D. degree are expected to be

- excellent through the 1970's. Well~qua11f1ed
persons ‘with only bachelor's or master!’ s -

- «degrees in as tronomy also wxll have good .
employment prospects...

Today, however, the general concensus about astronomy, like

for other sciences, is that an acute manpowex problem.ex1sts

: 4,5
and shows no signs of suqudlng.

This paper attempts to assess the following queetione:

(a) What is the current supply of astronomer

1.

s 1n the

Untll re~"”

L
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-esp301ally in compallson with other fleldg._' T

'astronomars in the U s | "';' ‘:“ S f-' S ,I* SR

el e wonone f o T ~'.' - 'Z' R ~":.~
"about the 31tuat10n° ‘;fj;ﬁ‘x'_}"f:;ﬁ_g: _;““' Cn e D

-°fﬁjz(¢5 What is the nature of the flrst.éfofesslonal‘ééal~';f{§ ??i
tion of sﬁCh}récent deqree holders’ E fo;?':;-.: f-,ff{fﬁﬁ'.’ ‘; iu
'.,Tf ¢(f). How satlsfled are sucn éerséns with thelr curren; ‘ jl; th'
| | ( 3') What conclusz_ons. ar-wd recommnndatlons can bn dr.'a:m TN
from the abéve con51deratlons9 ; .'¥jwf:ﬁ';z¥ ;'3f.?ﬁ‘ifQ;' 'L?}i}

U.S., aﬁd how has lu been changlnj as a fuanan of time

-

_f(b) What 13 the background and makp~un Loday of

- -. . * ° ’.'.- -
- . L .

(Q)' How have recenu rec1p1ents of Ph. D degreas 1n ': Lo

Astronony or.Astrophysxcs Obtalned tholr flrst professmonal " ‘¥a.}f

- . :‘ . . : -
* - -2
p 1.t3_on'> . ST SN
'. hd . . Te e . . e . . .. T “"’" 0. . ° s
-t N 1-" . -, "\.' -"‘ LR .- -, . - --__~_ s - o
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Kﬂl 1b;}:fd) In fach, what is the curtent level of unemploym.nt e

t ...‘

PR DR
among U S Astrononers, and how does 1t comoare vxth rumors_ e

-s W . - e - .

Slnce manpower and unemploymant are extraorﬂlnarlly _"-TTfT

controversmal and smgn éant tochs, 1t mlght b° appronr:.atD  z'f:Qﬁ5

to ote a fev matterg that ‘this pgpor &oes not trea*..:;‘:' ?;f' e

. e

-(a) Internatlonal mlgratlod of °c1en 1sts." It quh“
b notedr nevertheless, that 30b sho tagps in astronomy ex1st

elsewhere, although not alvays sO acutely, cf., Poodor'and - _
6

Kronkerg. S L o . :




-_accurate predlcolons for astronomy would IEQULIG a detalled

'allocat*ons, all of whxch are speoulatlve._f'

.'been dlscussed by Berendzen. In thls study, threL sources

. were used:

v--‘ 3-'

(b) ELongitudinal study of migrations into and out of
the field. Such an ambitious analysis is being ma&e'at the
Aﬂ“rlcan Invtltuuo of Physxcs (A.I.P.) for phyolco; 1ncluqlng

astronomy.-

'(c)- PrOJGCELOnS.. Althoug& fa501nat1ng, progectlons

are almogt 1m90551ble to make accurately,'nevertheless,theg

. 7=10 .

‘are belng construoted for sc1ence 1n general To make l

,'analy51s of current and progected manoower needs ard fundlng 'f}fﬁﬁfa

l
L4

. .‘ !‘ --‘-
2. SOURCES OF DATA |

. Most data sources for manpoqer in Amcrlcan.Astronomv havo -
: . 11 S

“(a) The'National RegiSter of'Scieﬁtific and.Techﬁical

Personnel of the Natlonal SclencL Foundatlon (N“F) The S e
12 : - : .

_huglster, whlch 1s complled blennlally, collects 1nformaL101:

on. che suppl;, utlllzatlon, and chqracterls CS'Of sc1ent15cs”

in the Unlted States. NSF sends a questionnaire to members

of U.S. professional scientific organizations. Typicall? tﬁe_'

re5ponsé‘rate for holders of Ph.D.'s is about 80 to o5%. Un-

'fortunately, comparisons anmong the Register's data for various

epochs are problematical, because NSF has made ohagges in its

definitions of scientific fields and professional standing.

- - N At !
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This study 1ncluae° unpulesbed dara from Lne Re élstel
that were provrded by NSF, analyzed by comuuter at the aA.1.P.,
and StLdled at Boston Unlverslty o . o .. . ;' 21 <
(bj Informatlon on enrollment for aavanced degreei3 and -

- .14 .
LT earned degrees avarded from the U S OfflC° of EducaLlon_'

‘-(Departnent of HEW) Slnce H.E.W. collects these data annuelLy ;i;?"
. from hundreds of graduate 1nst1tutlons, the 1nfornatlon is non
.always con51steno or complete, although 1t 1s nearly °o;‘,;" SR
B ',(c),<A questlonnalre sent to recxplents of 'Ph.D. deérees ff:f;‘":f
t;rln astronomy or astrophyalcs at U S. 1nst1tutlons betveen 1967
- s':'and 1970 Tnls form was sens in sprrng 1971 under the ausploes-f&._
’.jof the Statlstlcs Panel of the Astronomy Survey Commlttee of 7-;jf‘§5:-

- o= . o

't.-uc :.vcu...guua.x. A\«-ctuc:sn_y uf Sb.n.c: "‘es ST e "‘-' -- ”'-.‘

' Elghty—two percent of the persons polled returned thelr.
”forms, whlch 1s a subsrantlal response rate conslderlng the
;.length and compleylty of the questronnalre. Efforts wvere

.'made to insure that all aoproprlate persons recelved questlonﬂ'
naires by hav1ng tbe forms forwarded to them by thelr qraduate;:',
1nst1tutlons. No semollng bias was’ detected for the responoents i“u
ei ther in thelr graduate 1nst1tutlons or in thelr year of award
of Ph D.‘ It 1s-p0351ble that persons who received thelr degrees 4
in astronomy but have slnce reft the fleld would.not ‘have re—.
caived the form or would not have responﬁeﬂ to it. There-was
no indication in the replies, however, that thls biased situation

had occurred. The high response rate plus lack of detedtable




3. MTNEO‘ETER‘,

‘ 0my S hybrld multlracoted nature makes 1t dlfflcult to dls—"”'

5.
blas seem to Analcatt that the sample in thlq study is repre-

sentatlve of recent rec1plents cf astroncmy doctorates in the

U.S. .

3 l The Increxvlnq Populatlon " -_"_ 'Q g i:

One of tne most o@cplexlng problems Tn analyzlna man—-

- -

| Pewer in dstroﬂomy 1s to deczne who astrunomars are._ Astron—' e

tlngulsh unlqualy from 1ts 81ster alsc1p11nes of physxcs, geo— :
 phys1cs, englnﬁerlng, and the llke. Two moﬂern areas of re- 5;;Ff
-_searcn are espﬁclally problematlc in thls regard- sPaceﬂand~ :

."planetary yhySLCS and Lcl&tLVLbﬁlc astroPhxs*cs.

. After carefully analyzlng the manpower aata in the"

-

, Natlonal Reglster, the authors of this paper belleve that thC'

“best estlmates of thre current manpower pool 1n Amarlcan astronomy_

-

are shown in Flgure . - s T _jzft'
”'fFigﬁfe 1

Both the total number of full~t1me~equ1valent (FTE) per—
sons eﬁoloyed in astronomy and the numbexr with Ph. D 's who
are worklng in astronomy, lrrespectlve of the fleld of their
dcgrae, have appror 1nately tripled during the past dﬂcade..ﬁ

One measure of the recent rapid growth of astronomy is the
increase in the rate of awarding of doctorates'in the field. |
Flgure 2 shows that from 1920 until 1960 the annual rate of .

Flgure 2

5.




6.

grxowth of the number or astronomj doctorates vas only about 43,

compared Wlth a rate in other sczences of 7%. Beolnnlng in
‘about ;%50, with the'aovont of the soaco ere and the rise or
modern dg“*ophysics, astronom;'“ annual growth rate Jumped To
roughly 15 to 20 | Thus for the past ‘decade’ astronomy hee

been erpandlng e LeleOnally fast, but over the broader teme

*ale of. the last flfty'yearo, the recent surge has only

"btouqht the fleld 1nto apprOklmate equlllbrlum'vlth the averagefk;ﬂ;,”

-'13 otner sc1ences-_ Clearly, however, the recent expan51on

in astronomy could.not be malntalned 1ndef1n1tely w1thout -'J o

dralnlng proto—sc1ent1"ts from other flelds and neceSSLtatlon.'”r
a reallgnment of the natlon s prlorltles in SCLenoe. |

| - Not. suror151ng1y the uhm§EL of aepartments th&t have
.favgrded graduate degrees 1n astronomy have also risen durlng
7tne past deoade._ Flgure 3 shows that whlle the numbor of
iastitutions grantlng Fh.D. s in the fl&ld remalned nearly
constant through the 1950‘3, 1t nearly trlpleo durlng the
.1960’3. | S B |

" Figure 3

There is evidence;'nevertheles Sy, that the prollferatlon

of as tronomy degrees may have begun to subsxde, as is 1ndl-

cated in Plgure 4, (No rellable data are avallable for 1968—69).

.

Figure 4

Apparently the relative influx into graduate programs in the

field has begun to taper. If so, obviously the rate of pro-




duction Of graduate degrees in astronomy w;ll lessen. But
that effect alone vrll not cause a decline in the rate of

: PlOdHCLlOﬂ of as tronomers, because of the enomnaouns 1n‘luz into

astronomf from other flelds.

f 3.2 Inf1ux Frcm Dhysmcs | _— : _; .

Tne Reglster dat& 1pdlcate that approxlmately 700 new
. Ph.D. holders have entered astronomy durlno the last deca&e
-'Acoordlng to HEWEieports, approx;mately half that number of
~.Ph D. degrees w re awarded by U. S .astronomy departments.-
'durlng the same perlod Close examlnatlon of the Reglster.

¥
daea ellmlnates the p0351b111ty that ma551ve 1mm1gratlon of |

forexgn astronomers could have caused this dlscrepanCy; 'A |
A'Slﬁnlflcaﬁt portlon or the lnﬂlux Lntc astronomg mmat have’
Abeen caused by a transfer of persons from other 6egree“f1elds-
The Reolster data support thls conolus;on. Whereas in
the early 1960°'s less tnan a quarter of the Ph.D. holders
emoloyed in astronomy held thelr doctorates in physrcs, by .
1970 the portlon had rlsen to nearly half. Durlng the 1960 S, |
th=z percentage of dootorae worklng i aSLronomy who have' |
Ph.D.'s in fields other than astronomy or phy31cs has remaloed
roughly constant at about 7%.' Thus today OVer half of the'
Ph.D.'s employed in Amerlcan astronomy hold dootorates in | Qf;;

fields other than asctronomy; among Amerlcan aseronomers aopro"1~ )

mately as many hold their Ph D.'s in physlcs as in astronomy.




Such shifts in the greduate preparation of oroto—'
-astronomers have dramatlc implications.: From an- eeucatlonal
stan5001nt, the early 1970's will mark a tutnlng p01nt in
the development of modern American astronomy.' In the mid—lﬂsc‘s;
_about 40%.0f the U. S astronomers had obtalned their under~
graduate preparatlon 1n phy51es and 25% had obtained 1t ln'
astronomr~ on the other hand. a greatrmajorlty of them held
Ph D. S 1n astronow§.. Today the proportlons from graduate i
programs in phy51cs and 1n astrono are neerlywequal And 1f fiﬂ!

“the trend contlnuee henceforth the mo;orlty of Amerlcan '

astronowers Ulll hold all of thelr degrees in phy31cs.“fa'

’ Of course, at many graduate 1nst1tut10ns the programs
in physmcs and 1n astronomy are vmrtually 1dent1cal~:clearly‘
astronomy has become astrophy31cs. But the shlft.ln'the prepa~ L

. ration of future astronomers has 1mportant educatlonal 1mpllca~_"t
tlons-' . | ‘ |

. {a) To meet the needs and interests of all phy51cs |
graduete studen s, phy51ﬂs departnents ‘should have on thelr

faculties persons vho are Lnow‘edgeable in astronomy.

(b) To influence the graduate educatlon of future astron—':'

omers, efforts should be placed at least as much in deoartments :
= ~0f phy51cs as in departments of astronomy.
(¢} To influence manpower and employment in astronowy,

efforts should be'placed at least as much in departments of




physics as in departments of astronomy.

4. - EMPLOYMENT

T 4) The Search for Employment

Because Or concern over a shortage of jObS for well—

-

-prep ed astronomers, a s,udy was made \f the 1ssue 1n sprrng

1971 for the Astronomy Survey Cemmlttee of the Natlonal Academy ?fiui"

or Sclences- Slnce the persons most dlrectly affected by a

. .

. 50b shertage are usually those who are at the beglnnlng of .

~.‘the1r career, 1t was 6ecrded to survey recent redlplents of

. Ph D." s in astronomy ox astroPhyercs from U. s. 1nst1tutlons. JERREY

fTﬁpn11v the anvev wou1d have 1ncluded Ph D. recrprents SR

1n physrcs, but thlS was not attempted because the physrcs _'
populatlon is too large to reach eff1c1ently and the flndrngs'
K for that group vould Virtually defy anaLysrs.- If they did
not flnd emplogment in astronomy, wnat pre01sely would thae
nean? If astronomy Ph.D.'s falled to flnd jObS in t‘\lr own
"field, the conclusions would be less vague.) |

~ Figure 5 Shows findings from *“~”qurvey. Although

VﬁItUully all of the persons in the sample had found emeloyment   '

apparently the difficulties in dorng so has gotten prog essrvely |

wvorse durlng the past four years. The portlon rece1v1ng more
~than one job offer decreased from two—thlrds for the 1907
graduates to roughly.one~th1rd for the 1970 graduates. Since’
some of the graduates might have received more job offexrs in

. Figure 5

9

AR
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tboy had not accepted an early one (nelhaps out 0* fear of not’
rece1v1ng oehevs), tho data here lELleut “he lover llmlts of the

pocentlal job market. On the other han& each’ yeal a hlgnel per-‘

centwgc of the graduates sent out larges nuMbers of appllcatlons,

~yYet an 1ncrea31ng fractlon of those sendlng multnple letters re—*

celvea only one JOb offer.A The percentage sendlng more than

three letters rose from twenty~four for the 1967 graduates to-

flfty-two for the 1970 graduates, 1n only three years the fractlon f7j
more than doubled _$:~f1;-'_.‘9_A-‘;.. .'f'fg ';”'*;3_' -';ifff: ,

Durlng the same perlod the way that the flrst jOb was *{-iﬁfﬂ“'

'founa has also changed as is shown in Flgure 6 The 1nfl“°nce:£f?§t*i

-'*ig"ve 6

-

of faculty referral on jOb placement decllned for the 1968 and

19 29 classes compared Wlth the 1967 class; concomltantly, the

_effects of preVLQus emplovment and’ personal SOllCltlng rose in RO

1nfluence._ These changes further demonstrate the tlghtenlng

of the market. - - .f o o }'Q:' '..,_fJ

It should be noted, however, tnat the smtuatlon for the.

1970 graduates began to return more towards the SLtuatlon fox

~ the 1967 graduates. Thls reversal may 1ndlcate elther a sllghely .

improving market or a more job~w1se faculty.
Interestingly, comparison of numerous variables in this
study against the relative ranking of "Effectiveness of Doctoral

£
Programs" by the American Council of Education (vt ' shows that
g -

2

10

e .

b e,

,
.
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expacted intuitivelr~~that raduates €r
P Y g

,graduaee programs vere greatly alded in their Joo secux

- ciunded, Tnua the xan} 1ng of “lowes*“ is the bot“om.group of ﬁhe

the only significant differcnce amorg the institutions in ternw

of employment of their graduates avose in the way by which thay

wa o

Figure 7
secured theics first ij Figurse 7 substantiates what‘might.be

Lrom the h 1c-hes t-ran ced e

emant hy
ﬁhelr Iaculuy, wnlle thooe from the louest—ranked prograrb had

to rely more upon dhelr ewn efforts .

(In Flgure 7 only 1nst1tut10n llSLed by the ACB were 1n—_;lﬁ?

uwenty~ﬁhree 1nst1eutlons ﬁha adhleved an effectlveness vcore

‘of at least 0. 8 on the.ACE’s scale for astronomy )";--ufﬁ'f ” oL

-
«7.

Accordlng to data from the 1970 Natlonal Reglsterfz unemeloymﬂne

was 1ot a rnjor prom.em aﬁf::m_.; Qs LLURONELCS - ab a wnu.:.e::. v me non-— .

“students in the field, 1 Sﬂ,were unenplowed and seeklng employront

(3=

- a flgure ﬁhzt is identical td?the average for arl sc1ent1 ts llsted

1n the RrglsLer. For ¥a,D.'s in astronony the percentaue vas O 8 .”';'

comnared with the chlster average of 0. 9.

It should be empna51zed however: ﬁhat the ]Ob max] et is con~}ﬁ-

seanely tightening, Foxr the class of 1970 in aseronomy, Ehe numbers

of jobs and of appllcants were about equal, which suggests an extremely

tight market: moveovcr, the recent trend 1n61cates that the swtuatlon

today must be wor e, and unles s condltlons dhange,'w1ll be even more

(.7

S52VIred next year,

A follow-up survey by the NSI}'8 in spring 1971 showed th‘:

unemployment among all scientists had risen since 1970 from 1,5%

-

to 2.6%, and for ph,D,'s. from 0,9 to..1,4%; however, for physicists °

2%

it had risen to 3,9%. Specifically, that survey found that the °

age group under thirty had the highest




%

unzmploymeant, and thet more than half of the nation's unemployed

*

scmentlsts were 1n elther chemlstry or physics. .

The flnolngs ln this study for recent Ph.D. s in astronomy

1ndlcate that even the ones under age 30 had a compatatlvely small
problem Wlth unevployment Less . than l of them were-uﬁemployed '?

| and an addltloﬁal group of undexr 19 were under—employed 1n the

| sense that they coulo only obtain part—tlme work- hovever, half‘

ﬂ of thls total 2% Wlth employment problems had restrlcted thelr

'remployment search to spec1flc geographlc 1ocat10ns. -

L In contrast, a report of the Phy51cs Econonmic Concerns ‘ t.u

"Commlttee, headea by Protessor Lee Grodzmns . at MIT, found for.

| recent re01p1ents of Ph. D s 1n physlcs the unemployment and .f.

Aundet~emoloyment levels to be about 4% an& 2 5&,_:9399cﬂ1Ve1y. S

P re
- . . . .

4. 3 Fleld of Emplovment A'_ ) . - -L-fi;.i;;: | ji“-ﬂ;:-;., |

Even though 99e of the recent Ph D.'s 1n astronomy are . .f-'l.z;

employed not all of them found p031tlons in ast:onomy. Twenty;f

'four pexcent had looked for a position in other flelds, usuallﬁ : Ce

physics, cowputer tecnnologv, ox "tmachlng“- but only 9° oE tnose :‘

. enployed today actually had tgken a non~astronomtcal job, which
is a natural mlgratlon rate in 501ence%o_ The ones who had
searched outside of astronomy reported that they had done so

1mar11y because of job ocarCTty in astronomy or becausa of their

greater interest in another field. Half of the 9% who are em— .-i . |

P2 2 U

ployed in other fields had made Lne change by choice, and a third

»
L A e A P B s

DS
) ’ - o :."-1.
Q . . - . - . - .
5 . ,
Fulloxt Providsd by ERIC
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of the 9% said that they had sought but had besen nnable to £ind
a position in asﬁronomy.; These statxstlcs, like those in section
4.2, indicate that the current demand for astronomers is essentially
equal to the supply, hut not in exoess of it. |
The smtuatlon for young phy31cs Ph.D.'s is strlkrngly vors
about 30% of those who sought employment in tradlelonal sectors of
_ physmcs in tbls country falled to secure such‘jobs.l
The percentage of astronomy Ph D. s seeklng employnent out~.5if'
‘31de the field lS an 1ndlcator of the fear of ]Ob scar01ty in

astronomy. Whlle 13% of the 1967 graduates 'looked outsmﬁe astronony,.

40% of the class of 1970 dld so. ..:.'7 :'f-;- - JZ{

(Moreover} many of the graduates did not. seek regular em—-
,glcvment 1mmed1ately after rECQlVlnj thelr doctoratesv rnsteed -_
' 31% obtalned post~doctora1 appolntments.. Only a tenth of these f.'-
appolntments were for less “than one year, 3nd no 1ncrease in a ;f""
' "holdlng pattern," oxr short-tern tldlng-over period prlor to ’Ane A
”‘*““employment was eﬂldentqlS- Each year from 1967 to 1970 approxx~-:a
‘ 'mately the same fraction of the graduates vno aoplled for post—

doctoral fellovsnlos recelved them -~ aboue 2/3 But durlnd ehat '

perlod the fractlon who aoplled for such appomntmenes rose. )

4.4 WNature of the Employmenta

- | ¥
In 1970, according to. the National Registex, - about SOb

of all astronomers were employed by educational 1nst1tutlons, 20%

by the goverume.t, 10% by non-governmental research centers, and

ERﬂ]

Aruitoxt provided by Eic:
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10% by industry. For Ph.D.'s uorking in the field,; the pattern

_'was dlfferent, wath 65 belng employed by euucatlonal 1nst1tutlons.
Table 1 . Y

The employers and prlnc1pal work act1V1t1es of the recent

astronomy doctorates in thls study are shown in Table l.- In terms

of FTE percentages, the maln types of emplcyment vere, 1n decreasrng
'order~ research on—camous at educatlonal 1nstltutlons, teachlng |
,on~camous at educatlonal 1nst1tutlons, research at government -
_fa0111t1es, and rcsearch off~campus at educatlonal 1nst1tutlons..sé‘:

Those four endeavors account for over 3/4 of the total worklng tlme

~ ox the recent ascronomy doctorates.‘, | | ‘
Note that even though 4/7's of them are employed on—canpus |
" at educatlonal 1nst1tutlons; the new Ph D. S devote over tw1ce as
- much of thelr vorklng time to research than to teachlng.

. The nature of the employnent of the new Ph.D. s has changed
drast*cally durlng the past few years, as is shown in Flgures 8 and
9._ Employment at on~campus educatlonal ins ultUEthS pltnmeted

from 80% for the 1967 graduates to 37% for hhe 1970 graduates.

-

>

FigureAB-.

Figure 9

And natuvrally there was a simultancous rise in the relative levels .
. . . '.‘_'

of employment in. non-academic. positions.,
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As could be expected, the nature of the work activities
also shifted; éf. Flgnre 9. The principal ‘ork act1v1t1es of : |

the 1967 graduate in thc1e flrse TOb were divided aoployxma tely: °

researcn and develoPmenu, 48%; teachlng, 41%, In contrast, the f hf'i

pr1n01pal act1vxt1es of the 1970 craduaees were- research and -

| o e .‘é
development " 81%; teachlng, 13s.-’ o : "'. S S e T T

- -

Thls Shlft nay have arlsen because tradltlonal teachlng

posmtlons nave now become saturaeed a- 81tuaulon forecast.years t .
-ago bv Cartter g and recently relterated by hlmq' Or perhaps the o

'_recent graduatlng classes have preferred ney forms of empleyment

Con51der1ng the lack of jOb ch01ce today, and the apparent slovlng

oi the eran31on of astronomy departments, the flrst hypothesms ls"

mere. ]_lke]_y, A L Coee T '__' . e T

-
-

.The shlft 1n employment pat terns may also’ have been one of

.-

the reasons, besldes actual job scar01ty, that recent graduates

have found it necessary to send 1nvrea51ngly large numbers of

job appllcatlons. Fron thelr knowledge of paSu employmene patterns,

they llkely have sought jObS at the tradltlonal emploger of astron* 3”

ony doctorates; . namely educaelonal 1nst1tu51ons. Bue anparently A

that market is nearly fllled at least in comnarlson w1th non~'

academic employers. . Lo T

. P ] .
.
. . . . . [0
e T gy Y N T IR SOV e

S

- 4.5 ‘Employment Satisfaction

Even though virtually all of the recent doctorates obtained

employment, it is possible (indeed, widely believed) that many

.
.
* . ’
AL M0 O LT L Ao P 0 0t

of them are severely dissatisfied w1th theix jObS, hav;ng acc: pted ’

15




) that thelr research was restrlcted in some way, thelr most preva—

| 1ent oomplaxnc wvas a ?lack of assi ants," followe& by a shortagef“

;
“sedarch time exactly as they would like; in fact, only 7% of the . §

-total research time of the entire set of recent astronomy doctorates

16.

the only positions they could find. It is rumored that'graduates i
today are often forced t0o accept pOoltIOHS that will not allow
adeouate time fox roeealch and thac whac lesearcn time they do

have avallable can not be spent as they uould like.

-“

Althouch 62% of the recent doctorates 1n thls stuay sald

of comouter faCllltleS._ 1each1ng and a&mmnxstratxve demands uere;fv

llSLEd as relatlvely mlnor 1nterferences. Slmllarly, lack of

avallable observxng tlme was not a.major problem, except for a

few astronomers who used optlcal telescopes._ ""_ f7;*4n;-' e

. ) . ¢ . ° .-.‘. . - :
(Un-ortunately, no sxmllar study 1s avallable from.“becter - C LA

tlmes, 1f one were, 1t could callbrate these 1eplles. No one;,"f' c

knovs what percentage of Ph.D.'s are dlssatlsfled even3under ex-

'_‘,.' ‘-.

cellent worklng condltlons ) ’ r'_; PR f"__' L ¢

And the astronomers’ 1deal and present dlstrlbutlons of time

- - e e @ps. —m——.e Smr RS m——

and research vere remarkably homogeneous, as Table 2 demonstratee."

~Arong the respon&emts who ' spent more than half thelr time in re-

search, almost 95% were able to devote at least 3/4 of-their re-

- Table 2 B ;i; R

T e

was spent in sub-fields that the individuals ideally would not

- ‘ 1
pursue. : o | _ I

¥ Wi
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. - - -
. . . - .
» .

This tudy also atLempte& to asseas ehployment disappoint~

ments by asklng the reopondents specifically for, their complainﬁs-

Surprlslngly perhaps, the most frejuenely nentioned prob131 was ¢

not too much teachlng, stated by only 10° of the sample, but "lack

-

of 1ntellectual stlmulatlon,‘ meutloned by 25». Another 25 of

the sample reported no dlsao901ntments. OLher freohently‘mentlon d

problems vere -1solatlon" and the lack of m:scellaneous support, {;ﬁ‘j

such as a551stanes, travel funds, and secreearles. . ﬂJ;;l:aﬂfiﬁfi*"f

- . )
KR x.A..:’

Another rumor holds thae.many young astronomers are forced jf
.Ato choose between teachxng at remote, unde31rable s:tes or taklng “'f
mundene 3obs, below thelr technlcal competency._ In fac:t.‘r thls 3f?'

tudy found that they have not (at least 1n appreclable,nnnbers)

Abeen Forced 1ﬁto ehe.latter 51tuatlon, even though that has happened

'1n physmcs;' nevertheless, the rumored geographlc effect has

- occurred in astronomj, albelt not so severely as somw e believe.'

. . - . o
- . - RN . ¢ e
-

o ;; o-_'.Figure 10- , '_ _ : f.';Lf“.?-".-'ff?:flé

Comparlson of the eober'meé in Flgure.lo W1eh ehe lower oear
shows that therc were not anough jObo in the Southzeae +o:neet:.
the demand, and some astronomers had to acceoo emplogﬁeqt in the 1:"--ﬂ
South and Mldwwest 'contrary to their preLeren_e. But -on the
vhole, the situation could not be deacrlbed as bleak, for half -
oX the parxsons in the s u&y with a pr eference hm& oooalne& a

'job in the state of their First ch01ce and thtoe*fou ‘ths of them

secured a pOSlthR in one of their first three states; of prreference.

17 | | - '




- 18. -
Even though securzment in one of the top choice states does not

insure that the site wvas des ablc, only lag‘ment;oned any disap-

pointment Vlth tnelL locauxon, and often not for professional

reasons; _ . .
5. CONCLUSIONS BND co*wu«r*\i'rs' AR T

o Sbartlng in about 1960, manpower in Amerlcan astronomy be-

- of the laat flfty vears, the surge durlng the pas» decade has only

'.brought astronomy's over—all rate of growth roughly 1nto 11ne Wlth

'almost exactly brought the supply of astronomers 1nto halance with'

-

_tn9 ”emand That SLtuatlo is dramahlcally Plffe“‘“’ Eram What

Crad o

.‘murhet And, of COQLSG; lf the recent - trend should contlnue,_the

.-

supply would substantlally exceed the demand
How crltlcal 1s the jOb problem in astronomy7' The answer.
can only be glven in relatlve terms. This study shows that the

avallabllwty O JObS in the field today is severelv llmited com-—-

'pared with flve years ago::ur but it is not so llmlted in astronomy

as it is in many other SCLences. And undoubteuly one of the major o

factors that has eyacerbated the jOb problem.ln astronomy has bmen

-

the migration into the field of sc1ont1;ts from othar disciplines,
especxally physlcq, whtre the job situation is even more difficult.

Even though the nation as a whole has been in a recession, astronom
' .

]

has survived comparatively well. g . ' - d

18

‘gan to- 1ncreaoe ab ' phnpomenally large rate. Fron.the pﬂrgpactlve'7

_that of other scwe ces.‘ But the magnltude of 1ts recent expanszon,‘

-egpec1ally when COﬂnared w;ch 1ts fundlng, bas in the last few yearé

‘obtalned in astronomy in the early 1960'3, the era of the e?ployees'

* .

, .
2 2w R A PR rride b i a Yoo 1 oo B WAL Bnd Thns

Fomee

(ORI N S Y
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. . ' : .
Overall,_employment levels in American'asrronomy are'highf -_ |
and despite anecdotal °tories to-the contrary, most of the recent
astronony doeeorateo seen falrly satisfied wrth theix jobs. Onv;
the other haud mapj of them have had to seek employment outsader
the tradltlonal academlc env1ronment and away from thelr 1deal

. geographlc locarlon, moreover, even then job securement has often ai

been dlfflcult And Lae smtuaelon seems to be rapldly'worsenlmg.

[N
o ndinnd T

How could the jOb market in astronomy be 1mpruved7 As in 7lff

- - :
any problem or supply and demand there are tmo related remedles.

o decrease the supply or 1ncrease the demand. The 1atter alternatlve
s . . l‘i . . .- comt

1mp11es 1ncreased fundlng for astronomy, partlcularly on a per

* ° . .
o triaind $hdo e Vo2 e Ds

caplta ba31s.- Slnce that nettlesome 1ssue is ou+31de the scope j;”

S TR SR

R UTRRNL e

Y thls paper, 1t Wil not be dlscuosed here.

PP IR

Eewe gy

Ay

But what about oecreaolng the supply; i. e., redu01ng the number

PR SRR

of'asﬁronomers? -LWO~thrdS of “he Ph D.*s in thlS study sald that

[EINTRETE T A

-relatlve to fundlng, there are tno many astronomers in the u. S.

-

tolay, and over 80° of them reeommevded haV1ng graduate astronomy

LU

‘depargments train fewer peOple.' In manpower parlance, that tacL1C' -

PRIEWINL IV

implies "negatiVe recruiting." | | _ _ |
The- aathors or this paper belleve that it would be prudent '.‘.g
1f the recent prollferatlon of graduate programs in astronm@y f‘ R 'f

wvould cease, and if the 51ze of exrstlng departments would.hold

B A RS e

. constant or sllghrly.decrease. (Such recommendaelone are freguently

:LS‘M,

nade today about the output of doctorates in mos t fields. 3

N e

Extreme measures of negative recruiting might have cata trophiec .
27+

SR A e,

effects Jec the future, however, as has- been cautioned.by MSF.

- - . . ‘ ‘
Q ' : . 19 . ’ - .
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- In this regard, a well~known enlor astronomer recently rerar“ed

to one of the authors that he was glad no one had’ enforoed negetrve_

_-recrurtment 1n hlS gradvate years, which c: ame du-ing the Dep sion

of the 1930 s. Con31der1ng the number of remarkably productlve e

astrononers £from that orap his observatlon seems hlghly sage.. i

'qmas‘
(Numerous alternatlves have been dlscussed in the llterature ) ;J

Whlle a tlghtenlng of graduate astronony departments would

help to taper the supply, by 1tself lt would be 1nadequate, lndeed

At would not be armed at the heart of the problem.. Slnce over'half

OF the future astronomers in the U. S..wrll recelve doctorates 1n

.pnysrcs rather than astronomy, the curtallment of pnys;cs departments_-

would be more effectlve. Furthermore, consrderlng the relatlvely

. tught jOb marhet 1n physrcs,

STV TN

[ JE NP4

the recent masszve mflu:- of phycrcrsts h
" into astronomy may

[ P /Y. R

have been caused not only by the enormous latent |

. 1nterest of the fleld but’ also by superlor 30b opportunltles in 1t

Whatever the current manpower problem may be in astronomy, 1t has::

O.RYQ - .. . ) '2

. ma -ea

[RORITS DORPRILEN

~Yeen: caused more by departments of physrcs than of astron

. »
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NUMBER OF PLR SC;"-Q 72 .71.:0'2;.3 I ASTRONMOIAY
TOTAL A PH.D,'S : _

5. 1960-~1270;
Sourca: Ref, 12 . ‘ | : ' . ', P .

. or

ASTRONOMY, IN PIYSICS, AXD 1§ ALL PHYSICAL SCIENCES - "~ . -

ENGINEE T\I\ ), BY C.-’%DEMIC YEAR; 1920-~1959. | | .
Sources: 1920-1958, Ref, 15 . CL B - o - o
1959""1909 RL._L’ 11’ ' : . Lo e . . 3

'xmnaER OF IITSTITU‘PIONS IN THE UNITED STATES AWARDING
- AT LEAST ONE GRADUATE DEGREZ IN ASTRONO -
BY INTERVALS OF TWO ACADER IIC YEARS; 1918-1969 Lo -

_Source Rer. 14 '

IY/ASTROPHYSICD_, L

" PERCENTAGE OF ALL GRADUATE STUDENTS IN THE FIEID WHO

ARE FIRST YEAR STUDENTS, FOP ASTRONOI‘«EY A¥D FOR PHYSICS,

+ BY ACADEMIC YEAR, -

Source. Ref. 13
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Table 1.

Table 2.
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