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ABSTRACT

Infermation from a 1987 survey of employment
statistics by the American Institute of Physics is presented. This
annual survey reports how new physicists and astronomers accomplish
their transitions from student to employee and how they evaluate that
transfer in retrospect. The 11 tables look at the following: changes
in occupational status of physics degree recipients between the
summer of 1987 and the following winter; changes in occurational
status of astronomy degree recipients between the summer of 1987 and
the following wiiter; occupational status of experimental a.d
theoretical physicists by type of dissertation research, 1986-87;
characteristics of postdoctoral and full-time employed physics and
astronomy Joctorate recipients, 1986-87; subfield mobility of new
doctoral level physicists, 1986-87; employment with potential
permanence accepted by 1986-87 doctorate recipients; characteristics
of 1986-87 physics masters related to the type of employment secured;
characteristics of 1986-87 physics bachelors related to the type of
employment secured; selected characteristics of physics bachelors
that affect their employment, 1987; median monthly salaries paid by
civilian employers to physics bachelors, 1987; and time spent by
1986-87 astronomy graduates in securing employment. Two figures show
time spent by 1986-87 physics degree recipients in securang
employment and changes in the type of employment accepted by new
physicists in the United States, in 1977, 1982, and 1987. (SM)
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There are many ways in which graduates approach their
initial employment. To find out how new physicists and
astronomers accomplish their transitions from “student” to
“employee” and how they evaluate that transfer in retro-
snect, we conduct an annual Employment Survey. We sched-
ule this survey during the winter, so as to allow six months
to elapse between it and two student surveys conducted each
summer. It is the summer surveys that identify the employ-
ment-oriented physics and astronomy graduates who form
the population we target in the follow-up Employment
Survey.
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The diverse parameters that influence one’s 1nitial employ-
ment include degree level, choice of specialty, citizenship
and geographic region, to name a few. A particularly rel-
evant question for employment-oriented degree recipients is
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how much time they needed to secure suitable employment.
The answers from physics degree recipients are summa- zed
in Figure I, which presents four time periods during which
graduates at each of three degree levels accepted their first
positions ‘Postdocs’ are excluded from the doctorai gradu-
ates sc as to focus on potentially permanent positions
comparable to those sought by the masters and bachelors.
The first time period—less than 1 month—is intended to
identify graduates who have positions already lined-up when
their degrees were conferred. For the graduates of the class
of 1987, almost half (44%) of both the bachelors and the
masters but only 13% of the doctorate recipients fell into
this category Such a distribution suggests that doctoral
graduates require more time to review their employment
options.

Figure L. Time spent by 1986-87 physics degree recipients in securing employment.
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Table 1. Changes in occupational status of physics degree recipients between the summer of 1987 and the

following winter.

Occupational status winter TOST-88

ot
‘Postdodc Emploviment emploved
ot fall time and Fotal
~tudent petmanent Other ~eeking N ‘o

Dox tors

New v accepted emplovment v 114 ! 122 257
- Continuma employvment i 8 13 3
£ Postdo 260 2 282 50
- Return to foren countiny D v 12 3
Z  Other o 1 6 1
= Notengl and seeking 24 1= 2 1 9
: N\ 305 169 2 2 s
= Clotal respondents
z “ 4 35 01 01 100°,
z
_: Masters
T Newlvaccepted emplovment ST 1 S8 a8,
#  Continumng emplovment 30 - 1 31 20
= Return to foreign countin 1 - 1 1
= Other 1 n K 10 n
= Not empl and ~eehing 13 9 22 14
2 N 1 148 13 152
<  Total respondents
z “ 1 9 1007,
f Bachelors
2 Newh o accepted emplovment T 302 2 5 RITS 397,
'7’ Continuing employvment 2 495 1 101 1.3
= Militany service 2 120 3 125 15
z  Summet emplovment 6 64 - 11 KY 11
£ Undeerded ! 30 3 1 13 5
= Not empl and seekime n a0 39 136 17
s N\ 28 706 7 64 810

Total respondents

ST i 9 1007,

Introduction to the job market can be a gradual process for
some new -raduates, consequently, a look at the changes in
occupational status during the six-month period between
surveys conveys important information. Tables I and II
present those changes for the physicists and astronomers
respectively and include US. as well as foreign degree
recipients Each table has three parts. which correspond to
the three degree levels. The first column of each table hsts
the occupational status as reported by the physics and
astronumy graduates in the summer of 1987 Thus from
Table I we note that 28% of the doctorate recipients secured
permanent employment and 59% had accepted ‘postdocs’;
approximately 9% were still seeking employment. Six
months later, during the winter of 1987-88, we note that all
the unemployed had accepted positions while two new physi-
cists appeared to be between jobs.

Approximately one third of the 600 physics master’s degree
recipients in the class of 1987 studied for that degree on a
part-time basis w..ile working full-time and continued their
employment after graduation. Only 31 of the respondents to
the Employment Survey fell into this category and all except
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one reported no changes 1n their occupational status Of the
masters who identi‘ied themselves as unemployed in the
summer survey, a majority secured positions during that six-
month period.

When referring to employment-oriented physics bachelors,
we need to add a qualifying statement. Approximately one-
fifth of that group intends to work for only one year while
deciding which graduate studies to pursue. It appears from
Table I that 3% of the 810 respondents exercised that
option ezrlier than expected. Most of the bachelors who were
either undecided or unemployed at the time of the summer
survey, had secured employment by December 1987. How-
ever, the percentage of bachelors still seeking employment
(9%) was the same as that of the previous year.

Three-quarters of the new astronomers traditionally accept
postdoctoral fellowships, and Table II indicates that the
class of 1987 is no exception. Almost all of the astronomy
masters and bachelors appear to have found suitable
employment.
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Table II. Changes in occupational status of astronomy degree recipients between the summer of 1987 and

the following winter.

Oceupational status winter 1987 88

Not
Postdoc cmploved
or and Total
stedent Emploved ~cehing \ “
Doctors
Regular employment 2 B 10 RRY
Postdod 31 2 33 PR
z Not empl and ~ceh'ng 1 1 2 D
£ . -
S - Total tespondents N _f‘ 1 i 5
% ‘o o6 21 00,
;=
; :r“-'_ Masters
¢ g Regular employ ment - 9 4 61,
g 3 Wil b, ~eehing 2 2 1t
o s Not empl and seching 2 1 3 22
55 -
z = Total respondents ,\ (1_{ l I
7 g ) - 93 ‘ 100,
£y —
£ i Bachelor~
z £ Regular emplovment | 1 - 3 10
= Summer employment 3 - 3 27
= Not empl and <eeking 2 1 3 27
Total 1e<vondents ’\ 3) \l: ([’ h ,
« N2 1O ¢

An established employment pattern throughout the 1980s
has heen one where physicists whose dissertations were
based on experimental work were more likely to be offered
potentially permanent positions; theoreticians, on the other
hand, were more likely candidates for ‘postdocs.’ Table IIT
relates the dissertation research to the types of employment
and distinguishes between U.S and foreign graduates While

both US and foreign degree recipients recorded a gradual
shift toward experimental resezrch since 1984, it 1s the
foreign graduates who benefitted more from the increasing
demand for doctoral physicists. For example, Table III
shows that 29% of the foreign experimentalists had secured
potentially permanent positions thereby ind:cating an eight
percentage-point increase over ‘he previous vear.

Table I, Occupational status of experimental and theoretical phy«icists by ty pe of dissertation

research, 1986-87.

Expermentabists

Theoreticrans

Sub- Sub

Occupational status s Forerzn total Us Foregn total Total
Full-time employment I RO REL 5 13, REI 35

‘Postdoc 549 71 (2 Y| B0 Tl 61

Not empl and scekang 1 1 1 1
1007, 100, 100, 10} ¢ UL 1O0e 100,

Total N 254 85 349 63 71 139 175
‘ “ Tl 290, 1007,




Table IV. Characteristics of postdoctoral and full-time employ ed phy sies and astronomy doctorate reciprents, 1986-87.

Phiysics \~tronoms

Full time Full time
Characterisacs Postdocs emploved Postdocs cemploved Charactenstcs
Sex Sew
Femuale 100, b, 230 Ix, Female
Maile Yt) a1 e »2 Male
AYT \ue
26 01 vountet 6, 3 3o 26 G vounger
27 vears b} 10 21 9, 2T veans
28 veats 17 17 4 4 28 vedrs
29 years 11 In 27 28 29 v eans
20 vears 11 12 2 Y Wvears
3132 veans 22 I 21 27 332 veans
33 o1 older 14 23 10 i 33 o1 older
Ciuzenship Citizenship
u.s H, N1y Tar, Al s
Foregn il 19 21 18 Forcign
Tape of 1tesearch Type of tesearch
Expetimental 68, T (S T3 Expermental
Theoretical 42 RN 32 R Theoretical
Major <ublield of dissertation Major ~ubhield of dissertation
Astrophyvsics 3 G, b, G Astiophvsics
Condensed matter 3 31 40 27 Cosmology extragalactic
Election atomic moleculan 4 N quast-stellar objects
Elementay partictes ) 1t 6 4 Galactic structure stellan motions
Mathematical physics n n 2 Y Stellar atmospheres and spectia
Nuclear physics 11 h stettan evolution <olar and
Plasma fluids n b ~tellar mtenors

12 [ Interstellar matter & gaseou  nehulae
N 9 Solar svstems

Medin monthls <alaiy S2100 S3500) S2000 82300
Numbaor of 1espondents 305 164 1! 11

Table IV presents six characteristics of the doctoral physi-
cists and astronomers and relates them to the types of
employment they accepted. To highlight those characteris-
tics that changed sigmificantly. let us compare our current
data with those recorded for the 1980 graduates. We plan to
limit this discussion to the physicists because the number cf
astronomers is comparatively small. Thus we find that
physics ‘postdocs’ have doubled in number, included twice
the proportion of women, were getting older and include
over 40% foreign graduates rompared with 269 n 1980
The types of dissertation research have changed less drasti-
cally. New physicists who accepted potentially permanent
employment decreased in number. but their characteristics
remained basically unchanged. We added salary information
to Table IV this year for the first time

Foreign doctoral graduates are not the only contributors to
the increase in physics ‘postdecs’. Since 1985 a larger num-
ber of U.S. degree recipients also chose ‘postdocs’ that allow
them to pursue special research interests for a limited time

Q

RIC

while the market for new doctoral physicists becomes even
more favorable The initial employment trend, since 1977, is
depicted in Figure II by three representative years for
which the total number of physics doctorates granted were
1.000, 900, and 1,100 respectively.

Another comparison between "postdocs’ and graduates with
potentially permanent positions 1s presented in Table V
which focuses on the subfield mobility experienced by each
group. The first column of the table hsts the major disserta-
tion subfields and matches them with the subfields associat-
ed with the physicists’ imtial employment. Thus we find
large percentages along the diagonal of the upper portion of
the table which shows ihat postdoctoral fellowships are
offered in the same subfield. By contrast the lower half of
Table V illustrates the adaptability of new physicists whose
potentially permanent positions are spread among a larger
number of specialties; the optics/laser physicists appear tc

form the exception

cr




Figure IL

Changes in the type of employment accepted by new physicists in the U.S., 1977, 1982, 1987.
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Table V. Subficld mobility of new doctoral ley el physicists, 1986-87.,

Major subtield

Subfields ot postdio
Election

Condensed atomie Fiementasn \athematical

Nuclea

Fotal

of dinsertation \straphs <o~ matter moleculan particles phasics physics Other respondents
Astrophysics fone, In
Condensed mattetr N 2 ", 1. 101
Election atomie mole ™ 1. I~ 27
Flementary particles 2 N0 2 I u n
Mathematical physics 5 5 5 (i ) 2
Nuclear physics } ; § ~1 T 32

210

Subficld~ of potantially permanont cmproviment
1 T

Major subhield Condensel atam Flom Plosma \pphicd Lot
of disse tation nattet Fducation  maoled part Nuclenr Opties thrid~ physics the tespondents
Condensed matter (I T o 1o, b ™
Electron atomie molecula s 2 i 1~ s I
Elementary patticles ! ! 12 I ~ i~ M
Nuclear physies 1 1o a0 10 20 18!
Optics lasers i 6 6
Plasma tlads N 6. T 2 11

133
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Table VI. Employment with potential permaneuce accepted by 1986-87 doctorate recipients.
Tyvpe of emplover
Nonprotit Total
Linn Coll Industry Gov't FEFRC olg hY ‘e
Subficld Cundensed matte 6 i 3h 3 > 1 39 34
of Ph D Electron atonue molec - 2 3 2 1 10 6
Flementary particles N 2 S 2 5 21 15
Math physies 3 1 3 i 2 10 6
Nuclear phyaacs 3 1 1 1 1 10 6
Opties lasers 2 11 1 ! 15 4
Plasma fluids 1 7 1 2 11 9
Other 8 2 10 3 - - 23 14
Work Teaching 6 11 1 - - 18 11
activity Research 23 - 23 6 9 69 11
Res dev des 1 1 5! 7 1 1 71 44
Othet - 6 - 1 - N 4
Physies Same subfield ) 1 11 9 9 3 B8 55
related Different subfield 6 11 21 3 1 2 M) 31
work
Untelated Resemrch-oniented 2 - 1 1 1 - A 5
to New area - 10) - - 10 6
phyares Othet - - 5 -~ - - ) 3
Interested Yes 11 6 11 5 - 2 35 22
n a job No 17 D 62 6 13 D 106 66
change Unsure H 1 11 2 1 - 20 g
Staiting Monthis
salan medran S2TR0 2000 53750 S 100 R.3000) 158 83500
Total N 33 12 2k} i3 14 i 161
respondents 7 21 T 52 8 q Ri 1007 ¢
Insuthcrent data
Eight new doctoral phvaicists began then employ ment outside the U S
Table VIL Characteristics of 1986-87 physics masters related to the ty pe of emplovment secured.
Trype of emnlover

Not empl

Fd r—Industiv = Gonv 't and Total
Charactersties st manut senvice il miht Othe seching
Sex Female 177, - 33, 13 3.3 15, 117,
Male =83 1007, 67 87 67 0 56
Age 21 o vounger Ny i T 6« 33 23, T
2526 veas 21 43 27 7 33 16 24
2728 vears 17 11 27 15 - ) 20
29-30 vears b 1 [ R] Ho - X 25
31 o older 16 35 L6 13 B! 15 24
Citizenship USs 797 96!, 93¢ 1007, 1001, 1001 ¢ 91
Forewen 21 1 7 - - 6
Type of Public Y. B2, T3 8O, 6T 700, T
graduate nwt Prinvate 21 18 - 20) 33 30 23
Ty pe of Pbyvsics related 967, 8o, ST Y61 . v 90,
employvment Unrelated to physies 1 14 13 1 33 10
Major Apphed phyacs RO 11, 11 13, - 1o, 12¢,
subftield Condens<ed matter 25 25 7 1 - I 15
of Cross discip 8 10 10 21 10
degree Opties ) 30 33 25 3 10 25
Mijor Res “dey “des iT 86, 677, 67, 1007, 65z
work Data analysis 3 7 27 8 10
activity Teaching %) - 13 - 20
Median monthhy
salary $1360 82830 82710 $2100 $2400
Total 2017 350, 1547 200, L g L 10077
O
E Mc‘nsuﬂicient data . P/
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Tables VI through X present more detailed information on
the newly-employed physicists by relating pertinent charac-
teristics to each of the major types of employers. Table VI
focuses on doctoral physicists who had accepted potentially
permanent positions and en employinent characteristics not
included in Table IV ior that group; the subfields of the
dissertations are the exception. Industry continues to be the
largest employer for that group; by examinirg those who
reported “physics-related work”, more new physicists in
industry accepted positions in their subfield than the num-
ber who changed subfields; the reverse was true in the
previous year. To be more specific, among the 1987 gradu-
ates, those whose dissertation specialties were in optical
lasers, plasma physics or crystal structure had accepted
peritions in industry in the same subfield. In fact, there was
a notable ‘ncrease in those who were both trained and
working in optical lasers. On the other hand, new physicists
who had specialized in cryogenics or elementary particles
were ovliged to work in more interdisciplinary areas in
industry. One year earlier the new physicists fron: varying
backgrounds had begun to work in optical lasers while many
others described their initial industrial employment simply
as “applied physics.” The fourth characteristic measures the
decgree of satisfaction these new physicists experience. In
answer to whether thev are interested in changing jobs
within the next t'wo years, two-thirds of them replied “no,” a
proportion that has not changed in recent years. And for
those employed in industry, the proportion not interested in
a job change was even higher.

Background charac:eristics as well as those pertaining to the
current employment of new physics masters are related to

tnree specific types of emrployers in Table VII. The earlier
statement in this report, that physics masters study for that
degree on a part-time basis while working full-time, is
reflected in both the age distribution as well as the indus-
trial salaries. Many of the new masters look back on five
years of experienc: when their degrees were conferred A
change from the previous year indicates that a higher
proporticii of physics masters who were empioyed by a
service industry described their employment as physics-
related.

As the largest group of respondents to this follow-up survey,
the physics bachelors lend themselves to a more detailed
analysis of their initial employment than did the physics
masters Thus Tables VIII and IX both focus on the
employment of physics bachelors but with a different em-
phasis Tabie VIII presents eight characteristics that are
influential in determining the types of positions bachelors
accepted while Tehle IX examines employer characteristics
best shown in terms of horizontal percentages.

From Figure I we saw that two-thirds of the physics
bachelors secured imtial employment within a two-month
period; Table VIII elaborates on those data by listing the
methods used o secure employment and the number of job
offers received. Compared to the previous year, more bache-
lors were obliged to accept work that was unrelated to
physics, caused in part by a notable shift from manufactur-
ing to service industry positions. The distribution of work
activities indicates a nine percentage-poin' increase in re-
search, development and design work

Table VIil. Characteristics of 1986-87 physics bachelors related to the ty pc of employ ment secured.

Type of emploves

Se Coll ndustry 5 Cral o Miltary Naonprt Not lotal
Characternistics ~chool  uniy manuf STV uovt senvace ory Other  empl \ e
Sex Fenale 35 120, 187, 2000 31, v, 201, RELFE R I 19
Male 65 ot 82 86 69 91 71 ) NGO 6GaD 81
Age 22 0: yvounger 30, KR D30, 367, 1, 6y, §30, 300, 12, 3249 10
23 vears 23 29 24 28 31 10 21 11 20 191 21
24-25 vears 21 10 21 1y 12 11 29 17 22 115 18
26 or older 16 27 27 17 17 7 7 19 16 15 I8
Type of Phyvaics related ft 687, (I U8 6O 3h 7o, a0 Tl 02
emplovment Untelated to phasics 12 32 36 6 35 (I 21 S0 342 In
Number of 1 h2ey ah A, (R SR A R 1 T 1. (R 61
J0b offers 2 27 15 23 20 16 11 K] 25 1N 20
3 21 B} 21 24 20 ) 11 136 14
Region of Nottheast Rl 250, U7 A1 200, I 161 2N
emplovment Soutlieast 18 12 O 17 30 o s 11
Central Mountam 52 i 3 10 20 16 250 219 i
Paeific 2 25 33 12 23 5 S0 1214 21
Major Res dev Zaes - 8¢, 6T e 62 10¢, a0, 15, ot 1
work Data analvais 15 13 2] 13 N 7 95 13
activity Teaching 1007, 10 1 7 2 14 66 9
Primary method Uninv placement 07, i 11, 200 1o, 21 b 2
which secured Resumes 15 22 35 6 26 D 29 195 27
employment Contact</faculty 20 N 24 3l 0 D 36 AL 17s 20
Military - 1 Rb 123 17
Level of Newly accepted 100+, BB, R, 93, 92, 15 T, H0e, 60 92
experience Cont emplovment - 12 12 7 8 85 21 50 a7 N
Total N 18 1 182 193 86 11 H 36 69 K10
resmzndenls T 6 H 22 21 11 17 2 4 9 1007,
LS

E MC tal includes 28 respondents who chose graduate study after investigating the job market, onh the fitst two characten istres apply to them
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Table IX. Selected characteristics of physics bachelors that affect their employ ment, 1987.

Ty pe of emplover

Sec Coll reInductiy o Crvil Nonptf Not Totals

Character<tics schaool univ manuf sery gov't  Mihitary org Other  empl ‘ hY ‘e
Sex Female 11 3 217 257 177 8y 30 [ T4 1007, 155 19

Mule H ) 2 214 9 20 2 1 9 1o0 655 =1
Type of Publie G 47 20 207, 104, 217 20 1. 8oy 1007« 167 s
bachelor’s
institution Private 6 6 10 249 12 13 1 1 10 100 38 42
T\p(‘ of BS h, 5y 230 21 107, 20 ¢ i o 9, 100, HuYy 71
degree BA 8 3 22 32 11 Y] 2 1 Y 100 211 26
Median monthly <alary SEHI0 SI6H0 S2240 0 S2000 S1960 S1590  S15000 S2000 - All empl S1900

Table X. Median monthly salaries paid by civihan employ ers to physies bachelors, 1987,

Work actinty

Data Tech all

Res dev anal Techniclan witrg Nonphyaes Shalled empl

N 8l design progt Tes asst Teaching mrhing prof’l work laboi Other comb

Salary hRRRN S2000 S1700 S1H00 S1000 1650 81300 S1170 S1980
¢« 1espondents 15 15 3 7 2 il 100,

As the proportion of women among the employment-orient-
ad physics bachelors increases, Table IX shows more clearly
than Table VIII that they are less likely to be unemployed,
equally accepted by industry and more likely to be employed
by secondary schools and the civilian government than their
male counterparts. Other observations evident from Table
IX are that the expanding service industry employs propor-
tionately more phvsics bachelors from private than public
institutions ana favors graduates with arts rather than
science degrees.

Since the salaries of pliysics masters are shown by type of

employer, we included th.e median salares of physics bache-

lors in Table IX in order to facilitate comparisous between
the two groups. However, a more relevant presentation of
bachelors’ salaries is to relate them to the different work
activities bachelors report and exclude the military. Thus
Table X focuses on civillan employment and shows a com-
bined mediar salary of $1980/month which compares with a
comkined median of $1900/month when the military is
included Other parameters that influence salaries are
whether or not the new bachelors are engaged in defense
work For example, physics bachelors who worked for de-
fense contractors reported a median of $2360/month com-
pared with an $1800/month median for those not involved in
defense work.

Table XI. Time spent by 1986-87 astronomy graduates in securing employ ment.

Number of months spent seching emplovment Total

2 months
A~tronomy bachelors 7
wslronomy masters 8
o sttonomy ‘postdoes 16
Regutarly emploved astronomers 2

3 months respondents

t
6
18

11
14
34

Y 11

To supplement the information on astronomy graduates
presented in Tables II and IV, we summarized the reported
time spent by each group of degree recipients before secur-
ing employment. Although the numbers are small, Table

X1, when compared with Figure I, suggests that doctoral
astronomers, like physicists at that level, require at least
three months to find appropriate employment.




