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THE AMERICAN INSTITUTE OF PHYSICS
_ The American Institute of Physics is a not-for-profit membership corporation chartered by New York
State in 1931 for the purpose of promoting the advancement and diffusion of knowledge in physics and its
application to human welfare: Leading societies in the fields of physics and astroriomy ate its members.
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tional areas, as well as other services that can best be performed by one operating agency rather than
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is exchanged. They also ensure that high standards are maintained in the publication of the results of
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abstracting and indexing services; serves the public by making available to the press and other channels of
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INTRODUCTION

A sluggish economy and the highest unemploy-
ment rate since World War Il indicated that the United

States was in the throes of a recession between March

1982 and March 1983. Although more than ten million
people were out of work in the U.S., the economic
downturn did slow the inflation rate. Bv March 1983

inflation the previous twelve months had fallen to

3.6%. Despite the recess1on, most members of the nine
AIP member societies' enjoyed a positive year eco-
nomically. Unemployment among society members
continued at slightly under 1% and salary levels i m

most employment sectors increased at double the rate

of inflation: The rapid decline observe between 1979
and 1981 in teaching as a work activity appears to have
leveled off somewhat, with only a minor drop over the

past two years. This fact in conjunction with healthy

salary increases at umversmes may represent early
signs that undergraduate and graduate institutions are
beginning to recover from recent departures to indus-

try. The number of mdustnally employed members,

however, continued to increase and now nearly zquals
university employment.

The initial part of this profile consists of an over-
view of society membership. Demographic and em-

ployment characteristics are stressed with ample com-

_ Pac 21%

parisons to past surveys dating back to 1979. While this

section illustrates member qalanes, it should be noted

that 1982 marked the commencement of an annual
publication devoted exclusively to memiber salaries. As
a result, the salary data presented consist only of high-
liglits from the full report 1983 Salaries””:

The special focus of this society profile is on physics

research and the interrelationships among physics em-
ployment subfields. While the section on membership
composition includes the whole range of different pro-
fessional self identifications; this portion of the profile
focuses on physicists only. It details the levels of re-
search in each physics subfield, describes the mobility
between sudfield of degree and subfeld of employ-

meiit, and diSéﬁsSésit}l;éibj{éflé@ that exist between em-

ployment subfieids for physicists. It also examines the

effects of employment sector and time since receipt of
degree on the research career patterns of physicists.
The final section of the report highlights some of

ihe similarities and difterences among the societies,
profiles the characteristics of new society memibers,
and ends with a detailed picture of the distinctiveness

of each society.

'"While the Américan Geophysncal Union is now a member society of AIP, it
was not at the time of this survey.

FIG: 1. Regional distribution of society members, 1983. Three-quarters of all members are concentrated

in the shaded states.

\
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In 1979 a membership sample of the nine AIP
meitiber societies was randomly selected to investigate

demographic and employment characteristics: The

original group queried was relatively smail with ap-
proximately 2500 returning questionnaires. Since that
inaugural survey, the same individuals have been sent
update questionnaires on a yearly basis enabling the
cross-sectional and longitudinal analysis of the data.
Also, a sample of new society members have been add-
ed each year. To ensure a response pattern large

enough to examine underrepresented § groups such as

women, minorities; and students, the 1981 sample was

expanded to include one out of every six members. In
addition, the three smaller AIP miciiiber societies were
oversampled to include one out of every thrée members
in order to examine their membership composition
more accurately.

This 1983 report is based on the fifth annual sample
and the largest respondent group to date. Over 6700
society members returned questiopnaires during the

summer of 1983. They represent 12% of the entire
United States ai:d Canadian membership. In addition
nearly 300 md1v1dualsf who are no longer society

members resporided in 1983. Their basic composition
is discussed separately in Appendix A

MEMBERSHIP COMPOSITION

Soc1ety members live across the United States, yet
membership is highly concentrated geographically in
California and the southiwest, the Great Lakes states
and the contiguous states between the District of Co-
lumbia and Boston. Figure 1 illustrates that more than
75 percent of all U.S. society members reside within
one of fourteen states. This is in sharp contrast to the
overall population of which only 56 percent dwell in
these states.

While society members live predominantly in the

United States, a substantial population, representing
15 percent of all soc1ety members, live around the

equ1valent to the number of members hvmg in eahfor-
nia. Canada (3%), Japan (2%) and West Germany
(1:5% ) maintain the largest foreign populatioiis of so-
ciety members. The other countries presented in Table
I each represent at least 0.5% of the total membership:

The remainder of this report will concentrate on
soc1ety members llvmg in the Umted States and Can-

ateq were not mailed questlonnaxres during 1983:

_ The demographic composition of the nine AIP

member societies has been relatively stable since 1979.
Society members remain predominantly white (919 ),

TABLE I. Number of society membe.s residing in selected foreign coun-
tries, 1983.

Nuomber
Canada 1940
Japan 1260
West Germany 830
England 600
France 520
Austialia/New Zealand 450
Switzerland 390

Israel 310

iale (94”/ ) United States citizens (90%) and have a

median age of 43. Subtle shifts, however, are evident.

Between 1979 and 1983 the representatioi: of women
and Orientals increased slightly while the proportion

of blacks and Hispanics has actuallv decreased. As de-

picted in Figure 3; a majority of society members iden-

tify themselves professionally as physicists {58%).
This has decreased by two percentage points ovér the

PERCENT
18

30-34 40-44 50-54  60-64
<30 35-39 45-49 55-59 65+

FIG. 2. Age distribution of society members, 1983
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FIG. 3. Professional self-identification, 1983.

past four years while the number of computer and
medical scientists has been increasir:g steadily over the
same period. The representation of engineers; chem-
ists, and astronomers has remained virtually un-
changed.

The distribation of society members by highest de-
gree illustrates the large amount of time society
members spend in formal education. Nearly 70% of all

members have received a doctoral degree while mas-

ters and bachelors degree holders make up 20% and

10% of the membership, respectively. The latter fig-
ures include individuals who are still stidents at the
graduate level of study. Tnus; only 8% of all society
members have only a bachelors degree and have actual-
ly stopped their formal education. In addition, this
small group of society merribers who have terminated
their education at the bachelors level has a median age
of 47; substantially older than individuals holding ei-

ther masters (45) cr doctoral (44) degrees

Graduate students make up 8% 2 of the overall so-
ciety umbershlp and, as a grouip, are 27 yea:s of age.
The composition of this group closely tracks the over-

all membership, with a comparable represeriation of

phy51c1sts Engmeers are shghtly underrepresented

Sieties after they have received their hlgnest degree.

2This number excludes those individuals who belong only to the Society of

Physics Students.

EMPLOYMENT

In March 1983, 84% of all society members were
employed full tlme Wh11e less than l% were inem-

tage of full-time emoloyed mr’mduals reflects a large

PERCENT

60
_ -« Nonprofit
50_]

o — National

- Sacondary Labs

. _ -
10 ?chool

_____ | =College - Government
30
20

-« uUniversity - Industry
10
[+}
ACADEMIC NONACADEMIC

FIG. 4. Type of employer, 1983.
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population of advanced graduate students. Nearly 6%
of the entire membership indicated that they were
workmg part-tlme whlle pursumg an educatlon Upon

employed respondent group jumps to 90% Fowever,
even when students are excluded, women are still four
times more likely than their male colleagues to be
working on a part-time basis.

Emﬂbyér

nant employers of society members with 35 and 32%;
respectively (Figure 4). In addition, one out of every
five members work under the auspices of the federal
govemment e1ther in the m111tar3«, c1v11 serv1ce or at
in emplojment levels observed between umversmes
and industry was 8% in 1979 but has diminished since.
While employimient in the university s ‘term remained
stable during the past two years, mdustry continued to

gain ground. The observed shift is even more dramatic

when considering that the number of individuals work-
ing at universities includes a substantia! student popu-
lation. The non-student contingent of uaiversity em-
ployed members actually experienced a decrease

PERCENT
100

Ii
60
.. University - g

|

g i
=

YEKR OF PhD

fIG 5. éurrent émpioyer type by year of Phﬁ, 1983.

N

betwesn 1981 and '1983. Thus, when students are not
included, the number of members employed in indus-
try equals the number in universities for the first time
since 1979, when the annual membership surveys be-
gan.:

This pattern is due; in large part, to both the in-
crease in attractive industrial opportunities and the
lack of academlc ones The latter are eﬂ'ected by the

sors (nearly 85%) among the current faculty As lllLs-
trated in Figure 6, the large bulk of these associate and
full professors are still a number of years from retire-
ment; thus limiting the number of openings and the
opportinity for upward mobility of new assistant
professors.

~ Those society members who are industrially em-
ployed are relatively concentrated. Over one-third of
them are working in the 15 largest corporatiorns. *As

illustrated in Fig: 7, these companies each employ over
one percent of the society members working in indus-
try. While the 100 largest_companies employ two-
thirds of the members, the long tail on the curve re-

flects the large number of companies where only a few
members are working:

3A list of the fifteen largest industrial employers of society members can be
found in Appendix C:

PERCENT
50 _
40 _| Assistant Professors
(N=250)
S| Associate Professors
30 4 (N:=378)

~ . Full on'ess 13
(N=877)

Isesa | aoulsosaj sosal

35-29 45-49 55-59 ‘)EQER
THAN 64

YOUNGER 35-29
THAN 30
AGE
FIG. 6. Age profile by professorial rank; 1983
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FIG. 7. Distribution of industrial companies, 1983. Companies were rank ordered by théir share of the in-

dustrially employed members.

Government was the only other major employment
sector to experience a shift, with a decrease of 1%
between 1981 ,and,1983 The s1gmﬁcance of thiz must
be determined in future reports, since trend data for
federal employzes back to 1979 have been extremely
stable One additional note smce wojuen make up only

distribution tends to be obscured by the the maie ma-

jority. For example, women are nearly three times
more likely than men to be employs1 in secondary
schools. In contrast, women are dramatically underre-
presented in industry as compar&d to their male col-
leagues.

~ The type of work activities performed and the po-
tential salaries earned itfiuence the degree distribution

observed in each job sector. With basic research and
teaching beir g the two primary concerns of university

based employment full-time openings for individuals
with a mastets or bachelors are ofter limited. Thus, the
uniiversities are the doimain of the doctorate; with over
40%o of all PhD members employed there. This also

holds true for employment at national laboratories

where the pruspects of doing basic research combined
with conipetitive salaries attract 119 of all PhDs.
Whilée démand for members with doctoiates ofien

keeps masters and bachclors awzy from universities

and national laboratories, low salaries and the lack of
basic research opportunities injunior colleges and sec-
ondary schools dissuades PhDs. Néai'ly 20% of all
masters and 10% of all bachelors are employed in sec-
ondary sc‘hools, in addmon there are a substaqtial
number of masters employed at junior colleges Indus-
try with its higli salaries has the widest range of work
activities and, concurrently; it also has the greatest di-

versity of degree levels:

"Professional self-identification is closely associated
with the specific sphere of employment. NMiembers who
are employed as physicists ard chemists are evenly di-

vided betwezn academe and areas outside of the aca-
demic sector: industry, governmient, national laborato-
ries, and hbﬁpi‘bﬁt In contrast; engineers and
computer scientists are heavily based in indusiry while

astronomers primarily work for universities. o
‘During 1983 more than 250 Canadians responded
to the i'ri'embe'rship sample survey. C&'né'dian members

colleagues, are more llkely tocall ther-:selves physicists
and are more frighly concentrated in the univarsity sec-
tor. This overrepresentation of university based ¢m-
ployees explains the predominance of individuals do-
ing basic research in Canada. Nearly 40% of those
queried are engaged in basic rescarch in comparison ta

10



one quarter oI the united dtates membersnip. 1 he un-
derrepresentatlon of mdustnally employed individuals

(14% ) may indicate that engineers, chemists and oth-
er scientists are neither strongly attracted to nor heavi-
ly solicited by professional physics societies based in
another country.

Work Activity

Society membérs are éﬁgagé'd ina wiaé Vaii'iéty of

applied res;earch predommate Nearly 70% of the en-
tire membership are employed in orne of these activities
while other members coricentrate i areas such as ad-
ministration, development and design/engineering: In

1979 the two primary work activities were teaching

and basic research, each involving 26% of the member-
ship. Since that date employmerit ifi basic research has
remained constant while teaching has decreased by a
dramatic four percentage points. This decrease along
with the decline in the number of individuals emplcyed
in the umver51ty sector, reﬂects the curtailment of aca-
demic opportunities and illustrates the close relation-
ship between the employment sector and the type of

WOIK an individual pertorms. As illustrated in Figure

8, society members employed in universities are pri-
marlly mvolved in baslc re<earch and secondanly m

and secondary schools with over 90% indicating it as

their first responsibilit;. Members employed by the

government or natlonal laboratones are prlmarlly en-

ties are widely distributed, except that very few

members are engaged in teaching.
In addition to the relationship between employer
and work activ ity, the level of highest degree also plays

a maJor role in what an individual does: For example,

PhDs carry out 90% of all the basic research and 80%

of the apphed research in the mdustnal Work envnron-

55% of all the desxgn/engmeermg conducted by so-

ciety members in industry. Industrially employed mas-
ters and bachelors are generally s1m111ar in terms of

domg applled research and development, while bache-

lors are more likely to be engaged in design/engineer-

ing and administration.

PERCENT
100 _
Other » —
Adminisiration Jm= |
| Development & I
80 Design
Engineering ’ '
et
_ i
i I RA
60 -] Teaching e~ !
el o — E N ‘Wm
-~ Applied ResearChm
40
- | - o . .
70 l -{ Basic Research o |
|
II i
L1 _ b
INDUSTRY ~ GOVTCRNMENT  NATIONAL UNIVERSITY OTHER
CABS ACADEN.C

FIG. 8. Work activity by selected type of em;iloger, 1983.
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In past soc1ety membership profiles this section

contained an in-depth analysis of member salaries. Due
to frequent requests for salary 1nformat10n, a new Se-
ries devoted to this topic was inaugurated in 1982, Asa
result of this new publication the félloWing section has
been abbreviated to include only the main highlights
from “1983 Salaries”. Individuals seeking a greater
level of detail may contact the Manpower Statistics Di-
vision for a free copy of that report.

Since the first query for salary information back in

1979; annual increases in overall medlan salarles for
PhD members haVe remalned close to the observed 1n—

to 3:6% while the median salanes for full-time em-
ployed PhDs increased 7.0% ($38,300 to $41,000).
This was posmve news for members generally. Future
data should establish whether or not the substantial
difference between inflation and the median salary in-
crease was an anomaly or the beginning of a riew more
prosperous trend for society members. Figiire 9 com-
pares actuél PhD ‘median ’s'ailairié’s froni 1979 to 1983

ness of the “constant 1979 dollar” llne from 1979 to

thl‘l The increase observed between 1982 and 1983 i is
the ﬁrst “real” salary increase since 1979 Wlde-rang-

MEUIAN SALARY

{in Thousands of Doliars)

45 — -

Current Dollars

40 _]

35_]

30 Constant 1979 Dollars

25 ]

20 - — et
L .- il o - -
1979 1980 1981 1982 1983

YEAR

reported salaries and salaries adjusted for 1nﬂat10n are
presented.

existed in 1983. These were etfeeted by factors such as
geographic location, employer, type of work, position,
degree level, years of experience, and sex.
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FIG. 10. Mecian salaries for PhDs in each of 16 metropolitan areas, 1983. Both actual salariss and

salaries adjusted for cost of llvmg are presented.
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 Salaries and Geographic Location for PHDs

The “1983 Salaries” report provides detailed mem-

r salary information by geographic divisioiis, states,
and cities. To some extent observed salary differences
can be attributed to varying regional age structures.

However the dominant factor is the employer composi-
tion for each region and the corresponding salary
structure found within each employment sector.
Members living ini the Sunbelt and along the east coast

received the highest salaries in the nation due to the

heavy éoncentratidn of mdustnally and federally erti-

“1983 Salaries” also explores the relative cost of

living in one city versus another and how these varia-
tions effect society members. For example Figure 10
illustrates that the apparent ,hlgh salaries received in
San Jose have approximately the same purchasing
power as those earned by members living in Knoxville
once salanes are adjusted for the local cost of llvmg

mﬂat10n, remain right around the national median for
PhDs, New York’s are nearly $9,000 less thaii the na-
tional median.

Salaries, Employer Type and Degree Level

on their proF ssional e expenence within the five largest
employment sectors. PhDs employed in industry re-
mained the highest paid members drawing an annual
miedian salary of $48,000in 1983. It is likely that ifi the
near future the top 10% of industrially employed so-
ciety members with over 25 years of experience will be
making in excess of $100,000 annually. Government
salaries continted to be restrained by federal salary

cellmgs Nearly one half of the most expenenced gov-

around $63,000 in 1983 In marked contrast; their col-
leagues in mdustry with the same levels of experierice
had salaries ranging from $60,000 to $90,000. Al-
though academic salaries remained substantially lower

than those in the non-academic employment spheres,
the 7.5% increase from 1982 to 1983 was twice that of
the inflation rate. The notable exception was in post-
doctoral positions at universities where salaries in-
creased by only 2.2%.

The nearly 68% differential in median salary paid
to society memibers employed in industry versus sec-

ondary schools ($45;100 and $26;900 respectively)
represents one of the largest salary disparities observed

for masters degree holders. Despite this inequity, these
sectors remain the two predominant employers of mas-

Q
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FIG. 11. Median salaries by type of employer and years
from PhD, 1983.
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schools by years from masters degree; 1983.
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schools for members at different levels of professional

experience. It clearly illustrates that regardless of how
long they have beeri in the labor force, the median sala-
ry paid to masters working in secondary schools is less
than the median entry-level salary in industry:

Individuals holding bachelors as their highest de-
gree represent only a small proportion of society
members. The employment conceniration for this
group is even more pronounced than for masters; near-

ly two-thirds of all bachelors are employed in industry:

In 1983, bachelors with less than 20 years of work expe-
rience received salaries $5,000 to $9,000 less than their
industrial colleagues holding masters degrees.

Salaries and Primary Work Activity

Society members are involved in a wide range of
work activities that directly influence their median sal-

aries. PhDs; who accept industrial employment within

four years of their degree, receive similar entry level
salaries in the work areas of basic research, applied
research, development and demgnf ngineering (me-
dians ranging from $38,000 to $39,300). Comparable

salaries are maintained across these work activities as
professmnal experlence lncreases The major exceptlon

,,,,,,

ries to members who received their degrees 15 or more

years ago. Mid-career shifts into administration are

common and often very profitable, with median sala-
ries as much as $22,000 higher than in other work acti-

vities.
Salaries and Employer Type for Males and Females

_ Only a simall percenitage of meiribets of AIP memi-
ber societies are women (5% of PhDs, 6-8% of bache-

lors and masters). In 1983 this group received salaries

11-289% lower than their male colleagues in the six
major employment sectors. Whlle part of th1s differ-

members, adjustmg the salaries for age reveals that

lower salary levels still exist for women across the
board. Salary parity is nearly reached for men and
women engaged as senior faculty at colleges and uni-
versities on 9-10 month contracts (3% difference).

The greatest inequity exists for PhDs holding junior

academic ranks at universities on 11-12 month con-
tracts (20% differenice). The large age difference
- between males and females employed in industry pro-

duces average salaries that are 28% higher for men

than women: While salary adjustment for age draws
salaries closer together, women in industry are still
faced with salaries 7% lower than men.

E»KC
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PHYSICS SUBFIELDS

?roﬁle is the descrlptlon of phys1cs research and an
analysis of the interrelationships among physics sub-

fields: The previous discussion dealt with the broad
spectrum of scientists, engineers and professionals who
imake up the socnety membershlp In contrast the fol-

identified themselves as physicists; the majority of so-

ciety members: = o 7
_ This section will include a discussion of the mix of
subfields thét physici's;ts usé in déscrib'ing thEir érripl'oy-'

strength of association between particular physics sub-

ﬁelds of work as well as how these assocmtlons are in-

Th1s sect;on7w1lfl examlne what these associations tell
us about both physics research and the normal career

development patterns of physicists. The very close rela-

tlonshlp that exists between physics and related science
and engineering fields will also be apparent.

TABLE II. Fields and subfields of employment for PhD physicists; 1983:*

Work Effoit
%

Solid State Physics 12.1
Plasma Physics 6.3
Elementary Particle Physics 6.1
Nuclear Physics 6.0
Opties 5.8
Atomic & Molecular Physics 5.0
Astrophysics/Astronomy 3.6
Medical/Radiological Physics 35
Chemical Physics/Chemistry - 2.8
Mathematical Physics/Mathematics 2.5
Geophysics/Earth Science 2.5
Materials Science 2.3
Electronics 1.8
Bwphysncs/Blologxcal Science 1.7
Acoustics 1.6
Low Temperature Physncs 1.6
Electromagnetism 1.2
Fluid Dynamics 1.0
Other Physics Subfields 7.7
Engineering 8:2
Computer Science 1.9
Qt}'iéi‘ Séiénéé 1.8
Education 8.0
Administration 4.9
Total Number Known 2304

*Work effort includes areas cited as either the primary or secondary sub-
field of work. When only a primary was cited, it was counted as both:
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Employment Subfields for Physicists

The research that PhD physicists conduct is richly
dlversmed and yet much of 1t 1s heavﬂy concentrated in

distribution of work effort* for PhD physicists in 18

research subfields and € general employment areas:

The former account for about two-thirds of the total
work carried out by physicists. The work effort in each
subfield may be viewed as one indicator of the labor
market demand for specialized; doctoral-level, knowl-
edge and skill:

Solid state physics is, by a wide margin, the largest
subfield of physics employment. Solid state and three
other core fields: plasma physics, elementary particles

and nuclear physics, account for over 30% of the total

work carried out by PhD physicists. The next four lar-
gest subfields of employment comprise both applied
areas of h1gh growth — optics and med1ca1 physics —

physics and astrophysics:® The remaining specific re-
search subfields each account for at least one, but less
than three, percent of the work effort. Most of the latter

subfields represent interdisciplinary research such as:

chemical physics, geophysics, materials science, bio-
physics and acoustics.
‘Beyond the physms research subﬁelds, educatlon

ment each with 8% of the work effort; Most of the

engmeermg work is clustered in electromc, systeins
and electrical engineering. By comparison, administra-
tive duties account for 5% of the work done by physi-
cists and computer science provides only 2% of the
doctoral level employment.

Research Effort and Employment Sector

The focus of the physics research effort differs

widely within each employment sector. Universities
with 40% of all physicists are the dominant employer
and mdustry is the second largest, employing about

one in four physicists: Another quarter are split

between the national laboratories and other govern-
ment employment.

In general, research carried out in the universities
and at the national laboratories is spread across the
traditional core subfields: By comparison, research
done in the industrial sector is more highly concentrat-

ed, both in research focus and location. More than

4Work effort includes both primary and secondary subfiel s of work. When
only one subfield was indicated, as was done by 30% of the physicists, it
-was counted as both primary and secondary. o )

3Since this discussion is confined to self identified physicists, we have com-
bined certain subfields as noted in Table II.

¢ 10

TABLE 111, Predominant research fields in selected employment sectors,
1983.*

University Industry National Labs ~ Government
Solid State _  Solid State Plasmiz Phiysics  Solid State
Elementary Part. Optics Solid State =~ Optics

Elementary Part. Atomic & Mole.
Nuclear Physics Geophysu:s .

Nuclear Physics Plasma Physics

Atomic & Mole. Materials Sci.

*The subfields listed account for the majority of the physics research effort
within éach employment sector.

40% of the research effort in mdustry is in either solid
state physics or optics and approximately half of all

industrially employed physicists work in the 25 largest
corporations: The concentration of industrial work in
solid state physics is partlcularly pronounced. Over
one quarter of the effort in this area is carried out in
only two companies: AT&T Bell Laboratories and
IBM.

~ Table III provides a summary of those disciplines
that account for over half of the physics research con-
ducted within each of four major employment sectors.
Solid state physics predominates in all employment
spheres, with the exception of the national laboratories
where niearly one fifth of the physics research effort is

devoted to plasma physics. Four national laboratories:

Lawrence Livermore, Oak Ridge, Los Alamos, and the

Princeton Plasma Physics Laboratory, account for
about 80% of the research effort in plasmas within the
national laboratories.

The federal government is the fourth largest em-
ployer of physicists: Within this sector, one third of the
PhDs work for the Departmient of the Navy, one out of
Six are employed by the National Bureau of Standards
and another 10% each arein NASA and in the Depart-

ment of the Army. Within the government, more than

half of the research effort in plasma physics is carried
out at the Naval Research Laboratory. Slmllarly,
about a third of the atomic and molecular physics re-

search is done at the National Bureau of Standards.
Tke pursuit of research opportunities in some phys-
ics subfields is confined to selected employment sec-
tors. Basic research in elementary particle physicsis an
excellent example. It requires large facilities, is typical-
ly carried out by large teams; and has no definite links
to a profitable product in the short term. Thus, it is not
surprising that fundamental work in €lementary parti-
cle physics is seldom conducted by private industry:

Elementary particles is the most concentrated employ-

ment field. Nearly three-quarters of this research effort
is in the universities and virtually all of the rest is car-
ried out in the national laboratories; principally at Fer-
milab, Brookhaven and Lawrence Berkeley Laborato-

ries. 1 g



Similar concentrations of work effort can be found
for matenals sc1ence and geophyslcs Altho%h each
teriais science and geophysms do provide ma_|or em-
ployment opportumtles in 1ndustry and government
respectively. As oie woild expect, most eigiinieering
opportunities are in the industrial sector. However; it
should be noted that one-sixth of all the engineering
effort carried out by physicists is in the universities:
Th1s may reﬂect the dlfﬁcultles that 1nst1tut10ns have

doctorates in englneenng to keep up with undergradu-
ate enrollment:

Those physics subfields clustered in academe or in-
dustry are often associated with the fields that reflect
the mode of work within that employment sphere.
Thus, those subfields that are most highly represented
in the universities: elementary particles, nuclear phys-
ics, astrophysics; and atomic and molecular physics;
are also most likely to occur in combination with edu-
cation in the employment description. Conversely,
many of those subﬁelds dlsplaylng strong assoc1at1ons

their mdustnal base. Acoustics; although a compara-

tively small employment field, is unlqile in its strong
overlap with both education and engineering. This may
indicate that it is a fundamental component of physics
curricula and that it also provides the instrumentation

and methodology for a variety of industrial applica-
tions.

Associations between Research Subfieids

In this section, we will take an in-depth look at the
relationships that exist between research subfields.
This discussion will focus on two main issues. First; we
will consider those subfields that appear to be compar-

atlvely 1ndependent or self-contamed Second we w1ll

search subfields and, where,poss1ble, comment on thé
strength of those relationships.

From these perspectives we hope to provide a better
understanding of those subfields that deal with discrete
coriceptual issues and those that have an overlap in
siibjét:t matter or methodology. The goal of this analy-
sis is to lay the groundwork for the development of a

predictive model of the physics labor market that re-
cogmzes normal career development pattems and d1s-

Subfields vary by the degree to which any one of
them provides a sufficient description of the scope of a
physicist’s work. The proportlon of PhDs in each re-
search field who list only a pnmary,. jubfield of work

[Kc
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can be used as an indicator of the degree to which that
field is independent or well-bounded. At least one-
third of the physicists working in elementary particles;,

medical physics, astrophysics and plasma physics feel
that these ﬁelds olrcumsonbe the1r full employment ef-
of both characteristic ideas and methodologlcal proce-
dures. Although research in these fields is highly fo-

cused and often calls for no other iield of specialization,
it does niot follow that the fields themiselves are isolated
from the rest of physics. In fact, when work is described
as involving one of these subfields in conjunction with

another area, that other subfield is usually within phys-
ics research. The specific patterns of association in
each case will be h1ghl1ghted later.

By contrast; some physics subfields rarely repre-
sent the sole focus of tlie work that physicists carry out:
When two subfields are used to describe a physics posi-
tion, those suibfields may be seen as irivolving one of the
following: a real interplay of the subject matter from
two specializations; a subfield that is a specification of a
broader area; or a subfield that is used to indicate a
methodological approach within a research area.

While the borders between physics employment
subfields are not always clear, several distinct patterns
of 1ntero.ay do emerge. Some physws resaaroh areas

rarely, or never, combined. Flgure 13 dep1cts those

subfield configurations that are most prominent in the

physics labor market at the doctoral level. Thisillustra-
tioii reﬂects the underlylng s1m11ar1t1es between phys-
ics research areas in both subject matter and methods.

The largest subfields of employment are centrally
located within the figure. There are several reasons for
this: These subfields are fundamental, core areas. They
have strong associations with many other subfields and
they generate research problems in a VariEty of r';l'ated

these core areas are often used to provide greater speci-
ficity. Also, the core areas often provide the instruimeri-
tation for tackllng problems in other physics subfields.

The remainder of this section will focus on the asso-
ciations among the core subfields as well as the specific

relationships between each of the core research areas
and the constellation of smaller phiysics subfields
linked to them. Atomic and molecular physics is in the
middle of Figure 13. Three quarters of its associations
are within physics. It has strong associations with five
of the six largest subfields of physics employinerit, the
sole exception being elementary particle physics.
Atomic and molecular, more than any other area with-

in physics, appears to function as a point of contact
among ma_|or research ﬁelds The SIgnlﬁcance of atom-

tation and methodology all centribute to th1s proﬁle of

186
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atomic and molecular physics as an area of interface
within physics.

Nuclear physws also has a prommem place in Flg-
ure 13. While nuclear physics has suffered a greater

decline in employment than any other large physics
subfteld, it continues to exhibit an interesting and
unique relationship with many areas of physics re-
search. As noted earlier, there are four subfields that
are often used alone by researchers as sufficient to cir-
cumscribe their employment: elementary particles,
medical physics, astrophysms and plasinas. However,

when the researchers in each of these comparatively,

_ Eiementary.
Particle Physics

self-contained areas do use a second subfield in describ-
ing their work, it is often nuclear physics. Nuciear
physics is apparently a significant component of very
diverse research areas; ranging from the behavior of

nuclei under extreme astrophysical conditions to the
solution of pernicious health problems. Nuclear phys-
ics has contnbuted an 1mportant theoretlcax perspec-
and continued development of these physics research
fields:. o o

~ Solid state physics is the largest area of specializa-
tion. In fact; one in five physicists note that they spend

Elec-

Optics

Medicel . o
hysi
Physics Nuclear Physics
Chemicel Atonmic end
Physics Molecular
Physics ] B
Physics

tromag.

Bio-
physics
B

Meterials
Science

Soild Stete Physics

Eiec-
tronics

Physics

FIG. 13. Dominant overlaps between physws research subfields. The size of each square reflects the
number of physicists working in the subfield: The number of connecting lines represents the strength of

the association h=iween the two research subfields.
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a significant amount of time working in this area. It has
strong associations with, and a major influence on, a

wide range of physics research. As depicted in Figure
13; overlaps between solid siate physics; optics and

atomic and molecular physics form a triangular rela-
tionship: These pairings represent such ongoing efforts
as laser research and the development of fiber optic
technology. Solid state physics also iorms a triangular

relationship with chemical physics and biophysics:

These associations reflect the large research effort in
polymiers, the importance of semiconductors in medi-
cal instrumentation, and the role that polymiers play in
implants and medical equipment.

Solid state is the only physics subfield that is often
paired with low temperature physics, electrotics and
materials science. Over 95% of the physicists working

in the latier three list them in combination with other

areas. Fully two-thirds of these associations, however,
are with solid state physics. These combinations are
apparently used to specify research in such areas as
superconductivity; semiconductors and the electronic

propertles of materials. While low temperature phys-

1cs, electromcs and materlals sc1ence seldom prov1de a

- Modern plasma phys1cs began in the 1950’s. Elec-
tromagnetism, fluids, and atomic and molecular phys-
ics all contributed to the déVélopmént of pléiéiﬁéi phys-

ics into a distinct discipline. Thus, it is not surprising

that plasma physics still has strong associations with

these areas. However, plasma physics is usually cited as
the primary area of specialization and these other sub-
fields are typically used to provide greater specificity.

Plasma physics is also often combined with astrophys-

ics as an employment descnptmn These two areas
share a set of similar theoretical issues and physical

problems.
Elementary part1cle physws 1s, in some ways; the
most self-contained of the large subfields: Nearly half

of the physicists working in elementary particles cite it
alone as a sufficient descriptor of their research effort.
However, there is strong association with one other

employment subfield: nuclear physics: Nuclear physics

supplied much of the trained personnel for elementary
particles when the latter was evolving after the secorid

world war. and the two areas contlnue to share many

particles has a strong employment overlap with only
one physics research subfield, there is an importarnt ex-
change of advarices in technology between elementary
particles and many other areas, Thus; accelerators and

mstrumentat1on developed for use in elementary parti-

cle physics find appllcations in. several other fields,
Conversely, advances in superconductivity and com-

w |
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puter tectinology are critical to the cutting edge discov
eries made in elementary particles. o
Mathematical physics, while not depicted in th

ﬁgtire, makes an essentlal contnbutlon to fundamenta

geophysics: HoWever, when combined with these sub-
ﬁelds, mathematlcal ph‘ sics is usually cited as the sec
ondary subfield and these associations are not; as z
rule, used to reflect a sharing of subject matter. Rather
the links with mathematical physics indicate the strong

theoretical perspective of a substantial portion of the
research in 1hese areas

are real but not common, wh1le others are not real:

Some apparent associations represent a splitting of
work effort necessitated by special situations. In
smaller academmic departments or research orgamza-
tions, for example; unlikely combinations of fields may

appear because available resources must be used to

provide coverage of a wide range of substaritive areas.
However, the et effect of special circumstances fades
into the background when the overall pattern of associ-
ations is examined:

This section has pointed to both the diversity and

the underlying unity of physics as an employment field.
In addition to describing the field, the above disciission
also tells us something about physicists and their car-
eers. The dominant overlaps depicted by the subfield

clusters may represent the possibility for the smooth
transition from one area of specialization to anothet.
Conversely, mob1l1ty between two areas that are rarely

combined may reflect a dramatic change in research

focus. It should be noted that in addition to the overlap
in employment specialization discussed above, there is
also an exchange among the physics areas of personnel
and technological advances in instrumentation and

methodology. Thus, major experimsntal break-
throughs in any one discipline are often associated with
the introdiiction of new physical methods which; in
turn; may have been borrowed frorn other areas:

Subfields of Degree

nD physmlsts receive their degrees in a wide var-

1ety of different physics subfields. However, two-thirds

of the degrees are awarded in only five subfields: solid
state, nuclear, elementary partlcles, atoric and irolec-
ular; and plésma p’hyéi'cé Solid state physics élone 'ai'c'-

which is a relatively large field of employment is not
dominant as a field of study. Rather marny of the phys1-
cists who are working in optics received their training
in atomic and molecular or solid state physics.
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‘Most PhD physicists spéciaiizé in either experi-

mental or theoretical topics in their dissertation work:
The ratio over time kas been five experimental disserta-
tlons to every two_ theoretlcal ones. ThlS rat10, how-

theoretical in perspective: In other areas the experi-
mental composmon vanes from a low of around 60%

and geophyslcs toa hlgh of over 80% in nuclear phys-

ics, biophysics and low temperature physics: Medical
physics is the only major physics subfield that has a
large number of PhDs (nearly one-quarter) whose de-
grees we''e neither in experimental nor theorctical
areas:

The decade of the nineteen-sixties was a period of
rapid expansion in physws degree production. By the
early 1970’s the number of PhDs had peaked and then
declined for the remainder of the decade. This roller-

coaster in PhD production is reflected in the society
membership. Nearly half of the physicists who are so-
ciety members received their doctorates between 1962
and 1975. Roughly one-quarter earned their degrees

DISSERTATION FIELD

prior to that period and one-quarter since.

This pattern can be observed in solid state physics,
atomlc and molecular physms, =ophy51cs and marny oI

1960%s and early 1970’s was perhaps most evident in

elementary particles and low temperature physics.
Over 60% of the PhDs in those areas earned their de-

grees during that period.
Deviations from this pattern, however; were also of
significance: Over one-third of the doctorates in cheri-

cai physics, nuclear physics and acoustics were earned
prior to 1962. Nuclear physics, in fact, had the highest
productxon among phys1cs degree ﬁelds durmg the

and elementary particle physics by the mid 1960’s.
While degree production in many of the traditional
physics fields peaked and theii declined by the iiid

197C’s; other areas were emerging with an ever increas-
ing share of the total. Plasma physics, medical physics,

optics, astrophysics, and biophysics played a more im-
portarit role as the 1980’s approached. Over 40% of the
PhDs in these areas received their degrees in the past

eight years.

Medical Physics
Optics

Plasma Physics

éééﬁi‘iyiliéﬁ

Astrophysice [T

Acoustics

Solid State Physics
Eicmentary Particle Physics

Atomic & Molecular Physics

Eié_’ii‘i'yiiéi

“uciear Pﬁysies
Chemical Physics

Low Temperature Physics

Mathematical Physics

40 60 80 100

PERCENT NO LONGER IN DISSERTATION FIELD

FIG. 14. Percent of ph}{sicists trained in selected physics subfields who are no ionger woricing in their

dissertation subrield, 1983.
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Mobility

‘Once they move into the labor force, PhD physi-
cists do not necessarily remain in the subfields in which

they were trained. In fact ¢ among society members only

slightly over one-half are still working in their degree

subfield: Some physicists move to other subfields of
physics, while many eventually leave for other areas of
science; englneenng and administration: Physics is a

feeder field for a broad array of other d1sc1pllnes Con-

tinuing to work in one’s degree subfield is related to the
recency of dzgree, the specific subfield of degree and
the sector in which one is employed. Thkus; recent PhDs

are more likely to be conducting research in their dis-

sertatlon area than mure expenenced PhDs who have

differerit career dec1s1ons, two th1rds of the former

group are working in their degree subfield in contrast

to less than 45% of those with 25 years or more of

experience.
Among physicists, those trained in the applled

areas of optics and medical physics are most likelv to

continue working in their degree field: As illustrated in
Figure 14; plasma physics also has a high retention
rate. While there are relatively few older plasma p‘lys1-
cists, those with over ten years of ¢ experieice are con-
siderably more likely than those trained in elementary
particles; nuclear physics or solid state physics to be
working in their degree fizld.

Industry with its broad d1vers1ty of tasks has be-

come an increasingly 1mportant employment opt1on
for physics PhDs. Most PhDs who enter industrial em-

ployment work in areas other than the ores in which

they were directly trained. Government employment
also entails moving into other areas; particularly after

the first ten years of work: In academe and the national

laboratones, where ba51c research is more prevalent
physicists are considerably more likély to continue
working in their dissertation subfields.

When they leave physics research, many physicists

move 1nto englneeri..g and to a lesser degree, a few

draw the most phys1c1sts are electron1c and systems
eng1neer1ng Electronic ¢ eng1neer1ng draws strongly on

those with a background in solid state physics and low

temperature physics, while systeras engineering at-
tracts a substantial number of PhDs whe were initially
trained in éleméntary particles. Nuclear engineering,

which is not a major engineering destinatiorn: for physi-

cists in general, does; however, draw a significant num-
ber of nuclear physicists and plasma physicists. Coin-
piter science, a high growth field, has pulled in many

physicists whose dissertations were in elementary par-

ticle physics and nuclear physics. As noted in Figure

15 phys1c1sts from vanous baekgrounds move into ad-

 There is also substantial mob111ty between the dif-
ferent subfields of physics themselves. As noted earlier;

solid state physics and atomic and molecular physics
serve as backgrounds for many worklng in the area of

pnySlCS and elementary particle physics kave moved

into a variety of other physics subfields with medical
physics and plasma physics providing the major desti-
nations. Medical physi~ has been varticularly popular
among the younger nuclear physicists. Materials

DEGREE Nuclear
SUBFIELDS Physics
WORK Administration
FIELDS

Engineering
Medical Physics
Computer Science

Plasma Physics

Solid State Elementary Atomic and
Physics Particle Molecular
Physics Physics
Engineering Engineering Optics
Optics Computer S=ience Engineering

Materials Science

Administration

Plasma Physics
Administration
Medical Physics

Nucléar Physics

Solid State Physics
Administration

Medical Physics

FIG. 15, Dominant subfields of employment for physicists who left their dissertation field. The table

notes tlie major employment destinations from selected subfields of degree. Each employment field listed

accounts for at least 5% of the PhDs who ar€ no longer working in their degree subfield.
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science is also an area into which physics PhDs move,

particularly those with training in solid state physics.
It should be noted that the previous discussion has

concentrated on patterns of mobility from field of de-

gree to field of work An y levels of moblhty out of phys-

While miany individuals who leave pnys1cs to enter en-
gineering and other fields remain members of ATP soci-

eties, some will drop membership; frequently moving
their professional affiliation to other societies. Mote
inclusive data froii the. National Academy of Sciences
indicate that 40% of PhD physicists are no longer
working in physics. Most are to be found in the related
areas of science and engineering discussed above.

The special focus of this pidfile report has been a

discussion of the relationship between subfield of de-

gree and work as well as overlaps between employment
subfields: The degree to which empirical associations
between research subfields can be used to develop a
predictive model of how a physicist’s career evolves

will be explored in future profiles of society member-
ship.

TABLE IV. Soviety cross membership, 1983.2

SOCIETY MEMBERSHIP: COMPARISONS
AND PROFILES

€Common scientific and technological concerns
unite the members of the nine AIP member societies.
Orie inidicator of this commonality of interest is the
degree of multiple society affiliation as noted in Table

IV. Cross membership, primarily with APS; is held by
one-third of AAPT and approximately one-quarter of
OSA, AVS and AAS members. Yet diversity also is a
strorg hallmark of society member.,h-p As this report

scientific and enmnearizxg backgrovnds and are em-
ployed in all of the major seciors of the economy. Each
society has its own sperial focus and unique character-
istics:

Thedistinctiveness of each of the societies is reflect-
ed in the profess»oual 1dentlﬁcatvon of its membershlp

scientists from varied backgrounds in most of the soci-

eties. Physicists predorﬁlnate in AAPM, AAPT, APS;
and OSA, engineers in ASA, AVS, and SoR, astron-

APS AAPT OSA ASA AVS AAS AAPM ACA SoR
% % % % % % % % %
APS _ 81° 29 19 3 18 17 12 13 12
AAPT 9 66 4 2 2 4 3 2 1
OSA 5 4 75 2 3 4 1 1 1
ASA 1 1 1 91 - . 1 - 1
AVS 3 1 2 . 79 . . 1 .
AAS 2 2 2 - - 78 - -
AAPM i 1 : . . . 84 - .
ACA 1 . . . . . . 85 -
SoR - - . . . - . ) 86
Total - = - = :
Menibership 28544 8272 7307 4803 4343 3566 1933 1440 1025

* Data are based on all members current on 12/31/82 and residing in the U.S. or Canada.

® Diagonal percentages (in bold) represent single society membership.

*Dashes represent less than 19 of the society’s membership. Each column will not sum to 100% becauss 2% of al; meémbers belong to thrée or more

societies and thus are couinted moreé than once.

TABLE V. International distribution of membership for each society, 1983.*

AVS AAPM AAPT AAS APS ASA SoR OsA ACA
% % % % % % % % %
United Statés 92 92 89 85 85 85 82 81 79
Europe 4 2 3 6 7 7 7 10 11
Canada 1 3 4 4 3 3 4 3 4
Asia _ 2 1 1 2 4 3 5 5 3
C/S América » 1 1 1 1 1 1 - 1
Australia - - 1 1 - 1 1 1 2
‘Data are based on all members current on 12/31/82..
®Dashes indicate less than 1.0% of that society’s raembership.
16

o .

RIC

Aruitoxt provided by Eic:



oriers in AAS, and chemists in ACA: In adcition, a
significant number of psychologists and audioiogists
can be found in ASA; crystallographers in ACA and
educators in AAPT.

While all of the societies have members who reside
outside of the United States, there is considerable vari-
ation in the degree to which their memberships are dis-
tributed internationally as well as the specific countries

from which they draw (Table V). AVS and AAPM are
thie most strongly U.S.-based societies with over 90%
of their memberes residing here. By contrast, ACA has
the largest international membership. Over one-fifth of
its members live abroad and, at 119, it has the largest
both OSA and SoR have a significant international

membership and they have the largest proportion of

Table VI. Membership concentration within major stotes for each society, 1983.2

OSA AVS APS ACA AAPT SoR ASA AAPM AAS
% %o % % % %% Yo % %
California 23 27 18 11 10 8 15 12 20
New York 1 1 1 14 1 1 8 9 6
Massachusetts 8 8 7 ¢ - 7 8 5 °
New Jersey 5 6 6 6 - 11 - - -
Itlinois . - 5 - 6 5 - 7 -
Marylanid : : 5 - - - 6 - 9
Pennsylvania . - . 6 6 6 5 6 .
Ohio_ - - - 5 - 9 - 5 .
Texas - - . - - - 6 p D
Arizotia : : : : : . - . é
*Data are bﬁsed on all members current on 12/31/82 and residing in the U.S.
® Dashes indicate less than 5.0%.
Physicists Engineers Chemists Astronomers Other
[ (I [
PERCENT
~. 100
|80
- _ 60
R 0SA
PHYSICISTS i i -
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SCIENTISTS —
AND ENGINEERS - 80
|80
[_100

FIG. 16. Professional self-identification for each society, 1983.
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- Asi¢ n-based members.
 Thesocieties also vary accordmg to geographlc dis-
tribution within the U.S. However, in the case of most
societies, half of the membership is concentrated in
oniy five or six states (Table VI) wrth Califomra and
New Yok typically being the two largest. The nigjor
exception to this is the AAPT whose membership is

broadly distributed among the 50 states. In addition,

SoR has a strong presence in New Jersey and Ohio,
while AAS has a comparatively large portion of its
membership in Maryland.

The varied economic sectors in which society

members Work are 1ﬂnstrated in Flgure 17 I‘ h(. inecd 1e-

creasing dunng ;he 1980’s, while the academle one bas
been shrinking. With the notable exception of AAPT,

half or more of the members in each society are now
employed outside of academe. Industry is the domi-
nant employ for AVS SoR OSA and ASA members

and Argonne, is treauex tly found among APS and

AAS members, while hospital employment is zommoe
within AAPM.

‘ Some variation by society also sxists in the type of
work individuals are engaged in as irdicated in Table

VII. The extent of societal involvenieat in different

work aCtIVIthS reﬂec*s members educ‘atrmal back-

nounced; APS: Each of these soCIetles has astrong aca-

demic base and a very high PhD comporent, nearly
- 90% of their non-studenit members. PhDs also pre-
dominate in SoR but their heavy industrial oriertation

places more emphasis on applied research. In ASA,
AVS and OSA, societies that also have a strong indus-
trial base, the level of ediicational attainment of the
members is more varied. While the PhDs in these soci-

eties are primarily engaged in applied research, those

with masters and bachelors are concentrated in design,
enginecring and development. Members of AAPT; as

TABLE VII Principal work activity for each society, 1983.

Other

Nonacadamic

[

industry

PERCENT

F1G: 17. Broad employer types for each society, 1983.

the name of the society indicates, are primarily con-
cem.,d W1th teachmg Unhke Any. other socrety, a sig-

thrrd teacbes at the hrgh school and junior college

le}eﬁlﬁff’he work activity structure of AAPM is also

unique. In wddition to PhDs conducting applied re-
search many 1 members of thrs socrety at both the PhD

clmlcal act1v1t1es
New Society Members

In addition to surveying a sample of the continuing

AAPT AAS ACA APs SoR ASA 0SA AVS AAPM

% % % % % % % % %
Teaching . 71 19 20 19 17 : . - .
Bisic Research > 47 44 31 17 - - -
Applled Research . - 17 21 39 25 28 23 22
DDE* . - - . - 22 29 33 -
Administration - - - - - - - 18 -
Other - - - - - - - - 41

Dashs represent less \lian 179 of the society’s members.
* DDE:: Design, Development, Engineering.
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membersiup Of the nine societies, ne'v members are
also contacted each year. Data on these new members
mdlcate some cf th factors re‘ated to Jommg .society

cOmpcomon of the societies may be expected tc change
in the future.

~ New members usually join a scciety either aurtng
their training or early in their caree.s. Nearly Laif of
the individuals initially joining APS; AAS and ACA
are either advanced graduate students or postdoctoral
. fellows. By comtrast, new miembers of AVS, AAPM
and AAPT, while young; are more likely to be profes-

siorally established when they assume society mem-

 While there are some dramatic differences between
the characteristics of 1iew and continving members; the
composition of societies changes slowiy. Nearly one
quarter of the new society members, twice that of the
ongeing membership, ars foreign citizens residing in
the U.L. on either permanent cr temporary visas.
While this may presage ar: ex entual chéhgé in the com-

position of society membership, it is alse true that a

number of these individuals will eventually become
U.S. citizens. Wommen are also miore frequently repre-
sented among new members than continuing ones
(12% vs 6%). However, thei~ ipact on the overall

society composition is offset somiewhat by a higher so-
ciety drop rate than nien.

. Angcther possible change is suggest zd by the ein-
ployer base of those new society members who are not
still in the training process. A higher proportion of
ther: zre coming from industry. This reflects both the
mpzd growth of the more mdustrlal‘y based soc1et1es m

etle towards greater mdustnal representation: Both

elements point toa stronger role for industry within the
AIDP societal structure in the coming decade. A related
phenomenon is the increased prevalence of siich areas
of aoplled work as solid state physics; optics; materials

science and vacuum science. Continued monitoring of
the characteristics of both new sometv members and
those who eventually drop society membership should
point to patterns of change and how these changes may
effect the professional societies of tomorrow, their

composition and their members’ needs for services.

~ These broad comparisons only begin to provide a
picture of the rich diversity which exists both between
the nine member societies and among their individual

members. The brief profiles at tlie end of this section
highlight the major demogrzphic and employment-re-
lated characteristics of each of the ¢ - icieties separately.
Readers who want further detail on either their own
socicties or other societies are °ncouraged to write us

directly. The type of data available can be determined

by examining the questionnaire instruments and sub-

L
X

field list provided in Appenaix F:

SCCIETY MEMBERSHIP PROFILES

Am erican Assoc:atio;; o’f Ph ysz"r"r's;‘ <di M edicine @’ZAPM )

ihe societies. They work Dl‘lma‘lly 1n nedu al physms

and radiology, aithoughk many of them were originally
trzined tirough either the masters or Ph) level in otii-
er physlcs areas such as uuclear physics and solla statc

tals nor.-prcfit research centers and rnvate group
vractices dominate. Whether they work ir: these areas
Or in umniversitic§, Meiiivers are lieavily izivolved in ap-
plied research; dosimetry and vacie. aspect: of clinical
trcatment. Woinen form a higher proportion of the
membership than in most someties, with nearly one-
fifth of the new members of the early 1980’s being
woren. Although one of the sinallar AIP mamber $o-
cieties, AAPM has grown rapidly from about 600

members in 1970 to well over 2000 today.

American Asscciation of Physics Teachers (AAPT]
AAPT members, the oldest among all of the soci-
etles, have & primary concern with the teaching of

physics. They are located throughout the academic
spectruin, not only in the universities and four year
colleges, but also in two year institutions and second-
ary schoois. AAPT is the only society to have a sub-

stantial representation of these latter two groups, many
of whom ijdentify themselves professionaily as ed'ica-
tors. The secondary scbooi component of AAPT grew
during the early 1980’s, reflecting AAPT’s continuing
concern with the status of science education in the na-
tion’s schools: All but a small proportion of AAPT
members hold graduate level degrees and typicalily join
the socie'y after compieting at least the masters degree.

American Astranamzcai Society (AAS)

AAS members are some of the youngest among the -
societies. With only minor excentions, they are PhDs
or advanced graduate students. They identify them-
selves as astronomers and secondarily as physicists: Al-
though the maJonty WO'k in academe, a substant1al
labs and even mdustry Except in the latter cmploy-
ment sector, basic research predominates coupled with

teaching in the universities, applled research in the na-
tional labs and administration in government. New
members mosi frcquently join AAS when they are ad-
vanced graduate students or holding postdoctoral posi-

tions. Astronoriy, astrophysics, geophysics, earth
science and computer science are the major subfields in
which society members are engaged.



American Crystallographic Association (ACA)

ACA members, over 35% of whom arz PhDs, pri-
marily identifv themselves as chemists. Although
mazialy engaged in crystallographic and chemiical re-
search, a substantial number are also working in mate-
rials researck; solid state physics and the biological and

earth sciences: Mo-t are employed in tlie universities.

but a strong employment brse also exists i industry
and government. The t5tal size of ATA h-s beex stable
for tne past i5 years at arcuna 186, members. A sub-

,,,,,,,,,,,,,,,,,,,,

stantial number of individuals join ACA wkile holding

postdnctoral fellowships. Near!y cie-quarter f their
new niembers are won‘er, providing ACA witn the
highest proportion of womzn among the rine nieriber
societies.

APS, tie largest of the AI}’ member societies, is a

research-based society, most of whose members hold
PhDs (88%) Resea'-ch is conducted li1a broad spec-

dustrial representatlon nearly one-thlrd of APS
members currently work in industry; almost as large a

proportion as are employed by universities. Substantial

numbers of APS members can also be found working in
government and the nati .zial labs. While most APS
members identify themselves as Pphysicists; abotit one-

quarter are chemists; engineers or other related scien-
tists. Over half of the new APS members in the early
1980’s were advanced graduate studerits; a significant
number of other iew members Jjoined APS during their

cstdoctoral appointments. All of the major physics

research areas are represented in APS, with solid state

piiysics involving the largest number of members.

Acoustical Society of Ameriza (ASA)

ASA members predominantly identify themselves

as engineers, secondarily as physicists. But a large
number of ASA memibers also ifidicate otlier scientific

identifications; primarily psychologist and audlologlst
Along with acoustics; the other major fields in which
ASA members work are: electrical, electronic and me-

chanical engineering, psychology, audiology and the
bio-sciences. While industrial employment is typ1ca1
university and government employment also draw sig-

nificant numbers of ASA mernibers particularly among

the Pth In lndustry, a broader mesh of degree levels

,,,,,

members enter éSA both as advanced g7, duate stu-
dents and as established professionals: ASA has one of
the higher representations of women (12%) among

the member sccieties.

American Vacuum Society (4VS)
~ Since thelate 1970’s, AV'S nias beer the most rapid-
ly growing of the AIP member societies. Its member-

ship is heavily concentrated in industry (nearly three-

Guarters) where development, design and engineering
activities dominate. This is particularly true among tiie
bachelors who make up over one-third of the membex-

ship, the highest proportion among the nine member

societies: Nearly half of the members, however, also
hnld PhDs and are more like'y to be involved in applied
and basic research. AVS niembers; who primarily con-
sicat themnselves engineers and secondarily physicists

aad chemists, work in vacuum science, surface sciene,
solid state physics, chemistrv, materials scierice anid
electnc al electromc and ﬁ-:chamcal engmeer'ng

rather than graduate students

Optical Society of America {OSA)
OSA, currently the third iargest AIr member so-

crety has snown a relatively steady - ,»attern of growth

over the past 15 ycars: 1t is now nearly ilie same si_e as
AAPT, the second largest mertiber society. Hzlf of the
members consider themselves physicists; and one-third
engineers. While PhDs predominate, a substantial pro-
portion of the membership also hold bachelors or mas-
ters degrees. The latter typlcally work in deslgn and

where over half of OSA members are eiriployed PhDs,

who are dlstnbuted aeross 1ndustry, goverrlant and

basic research. In addltion {0 optics, OSA meinbers
work in a broad variely of areas; the major ones being

rlectrical and electronic engineering, chemical physlcs,

atomic and molecular physics and systems engineer-

ing. Individuals join OSA otk as advairced graduate
students and as established profess10na1s

Society oj{ig zggajagy (SoR)

miembers, prlmarlly PhDs; are most frequently em-

ployed as industrial engineers and chemists: Universi-

ties emplcy nearly one-third of the inembers. In addi-
tion to applied research in rheology, society meitibers
work in chemical engineering, high polymer physics,

materials science, chemical physics and mechanics.

While some SoR members enter as advanced graduate

students most are established professionals. Womei
represent a low projiortion of the overall SoR member-
ship, although there are some indications among the
more recent members that this may be shifting,
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APPENDIX A: DROPPING OF SOCIETY MEMBERSHIP

_ This repor has focused on the 1983 membersiip of

orlgmal samp‘e of society members was dmwn, anum-

ber of individuals had dropped society membership.
Although these individuals may not be as motivated to
respond as current society members; e have devel-

oped a database on neatiy 300 of them. In many re-

spects their charucteristics are quite different from

those who centinue their membership.

Many irdividuals first join a professionsl socizsty
when they are advanced graduate studenis. Most of
them contmue thelr membershlp as thelr careers m

SR I TNIE SR T PP

velop. For s0me, however, socxety membcrshlp is a

more transient phenomenon. A number of former

members are students or recent PhDs who were study-

ing in the U.S. on temporary visas and have since re-
turned home o
Most md1v1duals wno drop socxety memaership,

however; doso later in their careers, in their mid 30°s or
early 40’s. In addition to their comparative youth, they
differ from te continuing membership in several other
ways. As Tables A-1 and A-2 indicate they are consid-

erably less likely to identify themselves as physicists or

TABLE A-1. Professional self-identification for dropped and current
members, 1983.

Dropped Current

Members Members
o %
Physicist/Astronomer 41 62
Engineer 28 16
Other Scientist 18 17
Other B3 5
Total Number Known 290 6337

No Response 1 20

TABLE A-2. Major field of Work for dropped and current members, 1983,

Dropped Current.
Members Members
% %

Pliysics/Astronomy 39 66
Engineering 25 13
Other Sciences 24 16
Other Non-Science 12 5
Total Nuiiber Known 234 5420

" No Response 29 469

Aruitoxt provided by Eic:

to be working in one of tie subﬁelds of physics. Rather
they are more likely to bé found among one of th>other

scieiice or engineering disciplines. While most of these

former members were engineers or related scicntists
when they joined an AIP member society, some of
them were originally trained as physicists and then
moved into other employment areas; particularly engi-
neering; later in their careers: As their interests
changed, so have their society affiliations. Several have

noted thas they are currently affiliated with one of the
cngineering societies; which more closely reflect their

TABLE A-. Level of highest degree for dropped and current members;,
1933.

Dropped Current
Members Menibers
3 %
PhD 47 67
Masters 35 2]
Bachelors® 812
Tota! Number Xnown 288 6338

No Response 3 20

*Includes technical and other degrees.

TABLE A-4. Type of employer for dropped and current members; 1983,

Dropped Current
Meriibers Members
% %

Industry/Self-Employed 40 32
Other Nonacademic 23 23
University/College . . . 25 40
Junior College/Secondary School 12 5
Total Number Known 262 5790
No Response 1 98

TABLE A-5. Primary work activity for dropped and current mermbers;
1983.

brépped Current

Members Members
Yo Yo
Teaching/Basic Research 29 49
ApphedR&search/‘)evelopment 29 27
Design/Engineering 13 7
Administration/Other 29 17
Total Number Known 262 5767

No Responsé 1 122




current interests. This appears péi'tiéliléi‘ly true for
those members whose highest degree is a bachelors or
masters degree.

In addition to professional identification, the type
of employment in which one is engaged is also likely to

have an effect on maintenance or discontinuation of

society membership. Individuals involved in industrial
design, engineering and administration are more likely
to drop their society membership than individuals en-
gaged in university research and teachmg Secondary

school teachers, who have been increasing their repre-

sentation during the carly 1980’s, are also at greater

risk of discontinuing society membership:

Membership drives have drawn individuals into
the societies from a broad spectruim of traditional and
non-traditional backgrounds. Many maintain their
membership over the years, while some; particularly
those from atypical backgrounds, sample the society
act1v1t1¢s and services for several years and ther move
on to other organizations that address their needs more
directly.

APPENDIX B: Géogiéﬁliic Divisions
NEW ENGLAND WEST NORTH CENTRAL
COnnectlcut Iowa
Massachusetts Minnesota
Rhode Island Nebiaska
Vermont North Dakota
MIDDLE ATLANTIC ~ SouthDakota
New Jersey WEST SOUTH CENTRAL
New York Arkansas
Peririsylvania Louisiana
SOUTH ATLANTIC %éxk]:shm‘a
District of Columbia MOUNTAIN
Florida Arizona
Georgia _ Colorado
Maryland Idaho
North Carolina Montana
South Carolina Nevada
Virginia New Mexico
West Virginia Utzh
Puerto Rico Wyoming
EAST NORTH CENTRAL PACIFIC
thOlS Alaska’ aska
Indiana California
Michigan Hawaii
Ohio Oregon
Wisconsin Washington
EAST SOUTH CENTRAL
Mississippi
Tennessee
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APPENDIX C: Detailed Statistical Tables

Demiographic Characteristics, 1983

Table C-1.
Table C-2.
Table C-3;
Table C4.
Table C-5.

Professional self-identification, 1983:

Regional distribution of society members in the U.S., 1983 and total U.S. populatlon.

Age proﬁles of socnety members, 1983.

Race and mmonty status by CltlzénShlp, 1983.

Employment Characteristics, 1983

Table C-6.
Table C-7:
Table C-8.
Table C-9.

Table C-10.
Table C-11.
Table C-12.
Table C-13.
Table C-14.
Table C-15.
Table C-16.
Table C-17.
Table C-18.
Table C-19.
Table C-20.
Table C-21.
Table C-22.
Table C-23.

Employment status; 1983.

Type of employer, 1983.

Principal work activity, 1983.

Principal work activity by level of hlghest degree, 1983.
Type of employer by highest degree, 1983:

Employer type by sex; 1983.

Work activity by degree level for members employed in industry, 1983.
Type of employer by cohort year of PhD l983

Prmc:pal work actmty by type of employer, 1983.

Age profile by academic rank, 1983:

Age profile by tenure status, 1983.

Predominant fields and subfields of work by hlghest degree, 1983,
Detailed fields and subfields of work, 1983:

Largest corporations employing society members; 1983.
Professional self-identification for Canadians, 1983.
Type of employer for Canadians, 1983.

Primary work activity for Canadians, 1983:

Salary Overview, 1983

Table C-24.
Table C-25.
Table C-26.
Table C-27.

PhD median salaries, reported and adjusted for inflation, 1979-83.
1983 salaries by type of employer and years from PhD.

1983 median salaries adjusted for cost of living in selected metropolitan areas.

1983 salaries by selected type of employer and years from degree, masters.

Physicists and Physics Subfields

Table C-28.
Table C-29.
Table C-30.
Table C-31.
Table C-32.
Table C-33.
Table C-34;

Table C-35.

Research subfields for physicists within selected employment sectors, 1983.
Employment sector distribution within selected physics research subfields, 1983.
Patterns of employmierit field combination, 1983.

Dominant associations between physics research subfields; 1983.

Degree subfields of physicists;, 1983.

Theory and ekperimental dlstnbutlon for selected degree subﬁelds of phys1c1sts, 1983,

Percentage of physwlsts no longer worklng in their degree subfield, 1983.

Society Membership Detail

Table C-36.

Table C-37.
Table C-38.
Table C-39.
Table C-40.

Q

Age structure for each society,; 1983.

Professional identification for each society; 1983.

Type of employer for each society, 1983:

Level of highest degree for each society, 1983.

Primary work activity for each soclety, 1983. oo
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TABLE C-1. Professional self-identification; 1983. TABLE C-4. Level of highest degree by years from highest degree, 1983.

% Level of highest degree

Physidg; 58 Years from PhD Masters®  Bachelors®
Engineer 16 highest degree % % %
Chemist
Astronomer
Other Scientist

5
4 04 14 12 8
g 5.9 17 17 14
Other 5 10-14 19 16 12
. 15-19 17 15 10
Total Nuniber Known 6337 20-24 12 12 11
No Response 20 25-29 8 9 10

30-34 7 -8 15
[ B — 5 F 6 __ 1o __ 2

Total Number Known 4240 997 470
No Resporise 17 12 8

* Advanced graduate students are niot included in this table.
TABLE C-2: Geographic distribution of society meribers ifi the US.; 1983 o
and total U.S. population.* TABLE C-5. Race and minority status by citizenship, 1983.
Society Members U.s. Population Citizenship
% % _—
U.S. Non-US. _

New England . 11 5 N. N Total %
Middle Atlantic 20 16
South Atlantic 15 18 White 5142 413 5555 91.0
East North Central 13 18 Oriental and Other Asian 220 205 425 7.0
East South Central . 3 6 Black; American Indian, . } .
West North Céntral 4 8 and Hispanic 66 8 74 1.2
West South Central 6 10 Other 37 14 51 .8
Mountain 7 S . o

Pacific 21 14 Total Number Known 5465 640 6105
ol ———— — No Résponsé 79 i4 93
Total Number Known 52570° 230 Million ) S S

*Based o 1980 census records.
b Based on all society members as of 12/31/83.

TABLE C-3. Age profile of society members, 1983; TABLE C-6. Employment status; 1983.

Age % %

<30 10 Employed Full-Time 84
30-34 13 Employed Part-Time 8
35-39 15 Not Employed; Not Seeking®. : 7
4044 17 Not Eniployed, Seeking Employment 1
45-49 13 R —
50-54 10 Total Number Known 6247
55-59 9 No Response 109
60-64 6 S — [
65 + 7 e s e =

* Two-thirds of those indicating part-time employment are advanced gradu-
Total Number Known 6148 t;ate students. _
No Response 208 Includes retired.

s 5 %9
\‘1 e

ERIC

Aruitoxt provided by Eic:



TABLE C-7. Type of employer; 1983, TABLE C-10. Type of employer by highest dégree, 1983.

% PhD Masters®  Bachélors®

L . R % % %
ACADEMIC 35 I _ _ .
University 35 ACADEMIC 48 36 14
College 4 University 42 8 3
Junior College 2 College. - 5 4 -
Secondary Sctiool 4 Junior College 1 6 2
NONACADEMIC 55 Secondary School - 18 9
Industry/Seli-Employed 32 NONACADEMIC _ 52 64 86
Government 10 Industry/Self-Employed 28 41 67
FFR&DC 9 Government 10 12 10
Nonprofit 4 FFR&DC 11 4 5
Other . Nonprofit 3 6 3
S — Other - 1 1
Total Number Known 5714 . —
No Response 64 Total Number Kriown 3959 892 425
R S No Response 13 5 3
* Advanced graduate students are not included.
TABLE C-8. Principal work activity, 1983. TABLE C-11. Employer type by sex, 1983.
% Male Female
— % %
Teaching 22 — — —
Basic Reseaich 26 ACADEMIC 44 55
Applied Research 20 University . . 35 38
Development 8 Other Academic 9 17
Design/Engineering 7 NONACADEMIC 56 45
Adriinistration 11 Industry/Self“Employed i3 22
Consulting/Other 6 Government 10 9
el — FFR&DC _ . 9 7
Total Number Known 5691 Nonprofit/Other 4 7
No Résponse 87 e _— -
_ Total Number Known 5361 347
No Response 57 7
o TABLE C-12. Work activity by degree level for members employed in in-
TABLE C-9. Principal work activity by leval of highest degree, 1983. dustry, 1983.
PhD Masters® Bachelors® PhD Masters® Bachelors®
% % % %o % %
Teaching 23 30 1 Basic Research 14 2 2
Basic Research 31 5 4 Applied Research 38 21 16
Applied Research 21 15 17 Development 16 23 20
Development 6 13 16 Design/Engirieering 11 26 28
Design/Engineering 4 13 23 Administration 14 17 21
Administration 11 13 18 Consulting/Other 7 11 13
Consulting/Other 4 11 11 L —— —
L — — — Total Number Known 1099 365 284
Total Number Knowri 3935 889 424 No Response 8 1 0
No Response 36 8 4 e
E—————— ——————— * Advanced graduate students are not included.

* Advanced graduate students are not included.

o § 30
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TABLE C-13. Type of employer by cohort year of PhD, 1983.*

1981~ 1978- 1975~ 1972~ 1969~ 1966~ 1963~ Before
1983 1980 1977 1974 1971 1968 1965 1963
% % % % % % % %
ACADEMIC 36 38 42 39 41 48 59 54
University _ 30 31 35 32 32 42 53 50
_ Other Academic 6 7 7 7 9 6 6 4
NONACADEMIC 64 62 58 61 59 52 41 46
Industry/Self-Eriployed 44 42 36 32 29 23 20 2
Other Nonacademic 20 20 22 29 30 28 21 24
Total Number Known 183 389 391 453 481 460 380 1045
NG Resporise 1 1 0 0 0 2 0 8
*Postdocs aré not included.
TABLE C-14. Type of employer by professional self-identification; 1983,
S - Conipiiter o L
Physicists  Astronomers  Engineers Chemists Scientists Scientists Other Total
% % % % % % % %
ACADEMIC 49 61 21 52 34 52 52 a5
University - 38 56 19 47 26 43 13 35
_ Otlier Academic 11 5 2 5 8 9 39 10
NONACADEMIC 51 39 79 48 66 48 48 55
Industry/Self-Employed 25 i 65 28 52 26 36 32
Government 11 13 7 -8 4 10 5 10
FFR&DC 12 9 4 10 3 5 1 9
Noiiprofit K 5 2 2 7 7 5 4
Other : I ! - - ) : -
Total Number Known 3269 247 944 530 67 374 266 5699
No Responsé 33 3 6 11 0 4 4 63
TABLE C-15. Principal work activity by type of employer; 1983.
) . Other o - e .
University Academic Industry Government FFR&DC Other
% % % %o % %
Teaching 38 91 1 - 3
Basic Research 45 1 10 28 38 21
Applied Research 8 - 30 29 36 20
Development 1 S 18 8 6 5
Design/Engineering 1 - 17 4 5 5
Administration 5 7 16 22 13 13
Consulting/Other 2 1 B 9 8 23
Total Numiber Known 2003 545 1837 562 489 230
_ No Response 23 4 9 2 6 3
. 2z 31
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TABLE C-16. Age profile by academic rank, 1983.* TABLE C-17. Age profile by tenure status, 1983.*

. Associate Assistant Research B Tenured Tenure-lin Other
, Prof. Prof. Prof.  Assoc. Other® Age % P% %
Age ) % % Yo % [ — -
—_——— , _ _ <30 - s 9
<30 - - 5 12 9 30-34 1 35 30
30-34 1 4 40 41 15 35-39 . 7 30 26
35-39 3 22 33 25 17 40-44 23 18 14
40-44 19 33 13 13 19 4549 22 8 10
4549 24 19 3 6 12 50-54 18 2 4
50-54 2] 7 2 3 8 55-59 15 1 4
55-59 16 7 2 - 13 60-64 10 1 3
60-64 13 6 1 - 6 65 + 3 - -
65 + & 2 0 - i - — -
L Total Number Known 1215 245 335
Total Number . L o L - No response 30 10 15
_.Known 877 379 250 184 157 — e —
No Response 16 17 11 3 9 TR R ———

*Includes university and college full-time employed only. Graduateé stu-

= ——————————————— = — dénts areé not includéd.

*Includes university and college full-time employed only. Graduate stu-
dents are not included. , S
Includes administrators, lecturers; instructors; and others.

TABLE C-18. Predominant fields and subfields of work by highest degree, 1983

PhD Masters Bachelors
% % Yo
PHYSICS AND . , -
ASTRONOMY 68 61 52
Predominant Physics Solid State Physics _ Physics Ed. (5S)° Optics
Subfields of Work Astronomy/Astrophysics Optics .. ... .. Acoustics. -
Pliysics Ed: (Coll)® Physiés Ed. (Coll)® Vacuum Science
Plasma Physics Medical Physics Physics Ed. (SS)®
Nuclear Physics
Optics
ENGINEERING 1 19 28
Predominant . - Electronic Electronic Electroiic
Subfields of Work Electrical Systems Mechanical
Systems Mechanical Systems
OTHER SCIENCE 7o 14 T
Predominant Chemistry Compiter Science Materials Science
Fields of Work Materials Science Mathematics/Statistics Chemistry
Computer Science Materials Science Computer Science
OTHER AREAS 3 6 7
Total Number Known 3767 812 366
No Respornse 205 85 62

* Advanced gradnate stadents are fiot incladed:
®§S: Secondary School; Coll: College.
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TABLE C-20. Corporations employing the largest number of society

TABLE C-19. Detailed fields and subfields of work; 1983. members, 1983.
N. % ATE&T Bell Labaratories
_ IBM
cing o At rrs Qi RFal: General Electric
Physics and Astronomy Subfields 3525 e
Solid State Physics 432 Hughes Aircraft
TRW
Optics 313 Rockwell Intérnational
Physics Education; College 298 Hoc we lln ernatio
Nuclear Phiysics 204 woney chl
Plasma Physics 202 Vestinghouse
Elementary Particles and Fields 194 g-:cxx?n
Chemical Physics 188 Lﬁé‘éi‘,eed
Atornic and Molecular Physxcs 175 Hewlett Packard
Medical Physics 167 lewlett Packar
A stroroms 154 Perkin-Elmer
Ac g N E
Acoustics 152 ,?T Ii triiierits
Astrophysics 134 exas Instruments
Physics Education, Pre-Cbllege 133 —
General Physnm 118
62
58
52
51
50
Vacuum Science 50
Fluid Dynarnics. - 49
High Polymer Physics 4
g"ys“‘""sf aphy _ 42 TABLE C-21. Professional seif-identification for Canadians, 1983;
Electromagnetism 38
Sorface Science 23 — —
Thermal Physics 22 %
Mechanics 22 _ _ .
Rheology . 16 — -
Radlologncal Physrcs 14 g:’éls:::: ?f
Otheér Physics 68 Astronomer 9
.13 Chemist . 8
Engineering subfielc s 719 et
Electronic 166 g:::; Scisntist g
Systemis 97
3;;;2?‘@7 - gg g’uiitl Iilxmller Known 237
General Engmeenng 58 0 Response 2
1 50 — — —_—
46
Chemical 35
Environmental 12
Metallorgy . _6
Other Engineering 77
Other Science Fields 844 16
Chemistry 210
Materials Science 152
Computer Science 109 e
Science Administration 66 TABLE C-22. Type of employer for Canadians, 1983.
Earth and Environmertal Science 48 —
Biological Science 47
a6 %
Mathematics and Statistics 44 — — ——
Audiology and Speech Science 24 ACADEMIC 63
General Science, Ediication 21 University 54
Other Si:iéiicé 78 College 4
o _ Other Academic 5
Other Areas = 262 s
Educaticnal Adriifiistration 69 NONACADEMIC 37
Business Management 32 Industry/Self Employed 17
i 94 Government 16
Other Non.cience 67 Other 3
Total Nuriber Known 5351 Total Number Known 211
No pronse 428 No Response 3
33
L e 29
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TABLE C-24. PhD median salaries; reported and adjusted for inflation,

TABLE C-23. Primary work activity for Cailadians; 1983 1979-83:
% Reported Salary in

- Salary 1979 $’s
Teaching 30 ——
Basic Research _ 36 1979 28,000 28,000
Applied Researck 16 1980 32,200 28,064
DDE" . B 6 1981 36,000 28,382
Administration 7 1982 38,300 28,275
Other 5 ’ 1983 41,000 29,206
Total Number Known 211 TTERE —— = —— -
No Response 3 Salaries were adjusted using CPI-U for the inflation rate.

*DDE: Dévélopment, Désign, and Enginéering.

TABLE C-25: 1983 salaries by type of employer and years from PhD:

_ _ R . L L _Total
Years from Median Mean Standard Median MNuitibér
Degree Salary = Salary = Deviation Age Known
(in thousands of dollars)

University . 04 230 242 5.2 32 50
(9-10 month 59 25.1 26.3 5.2 36 01
salary base) 10-14 29.5 30.1 59 41 153

15-19 33.0 345 7.5 45 191
20-24 39.0 39:6 7.9 50 148
25 4 42.2 42.8 9.5 59 215

University 0-4 25.2 27.6 8.4 k) 44
(11-12 month .5-9. 31.0 325 8.6 36 91
salary base) 10-14 38.0 39.4 115 41 71

15-19 434 455 13.4 15 86

20-24 48.5 49.5 9.3 50 51

25 4 511 53.1 12.5 58 77

Industry 04 39.0 39.1 6.1 31 190
59 44.3 45.3 9.2 36 240

10-14 50.0 51.8 12.4 40 214

15-19 55.0 56.4 15:0 45 149

2024 57.1 58.9 14.6 51 83

25+ 60.0 63.8 21.2 59 137

Governmerit 04 32:3 33.0 73 33 32
5-9 37.0 370 6.1 37 654

10-14 432 43.5 7.3 a1 91

15-19 48.0 48.6 8.4 45 67

20-24 54:7 54.7 1.6 52 54

25 +- 631 595 6.9 59 52

National Labs 04 35.0 33.6 9.6 ' H 48
5-9 396 39.0 6.8 35 68

10-14 4.1 4.3 S8 41 96

15-19 49.7 50.7 9.9 45 74

20-24 53.4 54.7 12.0 50 49

25 + 51.7 55.5 12:6 58 68

30 34
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TABLE C-206. 1983 median salaries adjusted for cost of living in selected metropolitan areas.”

Cost of i _ N . . } _ Total
Living Median Adjusted Median Academic Non-Acadeémic Nuitiber
Index Salary . _Salary Age % % Known
{in thousands of dolld: )
Albuigiierdue 101.0 48.5 480 a1 10 % o
Atlanta __ 104.1 384 36.9 40 81 19 35
Baltimare 103:5 43.5 420 42 37 63 44
cé!érﬁdé Springs 964 50.0 51.9 46 26 74 17
Columbus 101.0 34.3 340 43 63 37 3l
Denver 1117 39.2 35.1 41 35 65 24
District of Columbia 124.1 50.0 40.3 4s 8 52 120
111.8 44.0 394 38 36 64 50
100.3 397 396 43 18 82 65
Madison _ 102.9 31.4 30.5 39 84 16 32
Minn/st. Paul 1111 40.0 36.0 39 a8 sz pr
New York 131.7 42.5 323 45 53 47 %6
Phoenix 102.8 41.6 40.5 37 48 52 15
St. Louis, M 103.2 36.9 35.8 40 55 45 21
San Diego 112:5 430 3822 32 20 80 46
San Jose 117.1 48.0 41.0 40 2] 79 43
* Cost of Living Index from the Araerican Chamber of Commerce Researchers Association, national average = 100.0.
TABLE C-27. 1983 Salaries by selected type of employes and years from degres; mastérs:
Years . Total
_from QUARTILE SALARIES Mean Standard Median Number
Degree 25th Median  75th Salary Deviation Age Known
(in thousands of dollars)
Secondary School 04 172 205 250 21.6 56 34 12
39 202 23.0 27.8 24.0 5.1 40 20
10-14 227 259 29.0 26.6 49 42 46
15-19 25.0 29.5 321 29:5 511 46 32
20 + 23.0 28.9 30.9 284 6.6 35 34
Industry 0-4 28.2 31.4 35.0 32.1 78 30 45
59 31.5 36.3 42.2 38.0 11:9 32 73
10-14 36.0 422 50.0 45.2 166 39 &
15-19 43.0 50.0 56.0 50.3 12.7 45 50
20 + 43.0 50.0 60.0 52.2 154 55 120

e d
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TABLE C-28. Research subfields for physicists within selecfed emiploy-
TABLE C-30. Patterns of employment ﬁeld combination, 1983.

ment sectors, 1983.

University Industry Goverriment Nat'l Labs - Corabiazd With
% % % % Primary  Physicc  Residual
Only Fiel Field
Solid State Physics 17 24 18 14 % % %
Plasma Physics .. . -8 9 7 19 -
Elemeéiitary Particles 15 - 2 13 Elementary Particle Physics 47 28 25
Nuclear Physics 12 4 6 13 Medical/Radiological Physics 4 29 27
Optics 3 16 11 6 Astrophysics/Astronomy 34 46 20
Atomic and Molecular 8 4 8 9 Plasima Physics 33 39 28
Rstrophys:cs 8 1 7 4 Nuclear Physics 22 44 34
i 5 5 4 - Biophysics/Biological Science 18 58 24
Chemical Physics 4 4 4 4 Solid State Physics __ 17 52 31
kIathie.natical Physics 4 3 5 2 Atomic & Molecular Physux 13 67 20
Geophysics 2 6 8 3 ees 12 57 31
Materials Scietice 1 7 4 4 cs/Earth Science 12 60 28
o ) . Acoustics 11 49 40
Electronics 1 6 4 1
Blophysxcs 3 1 1 1 Mater’sls Science 8 59 33
2 3 4 1 Chemical Pliysics/Chemistry ~_ _ 6 73 21
Low Temperature . Mathematical Physxcs/Mathematlcs 5 63 32
__Physics 3 2 2 2 Electronics 4 77 19
Electromagnetism 1 3 3 2 Low leniperatire Physncs 4 81 15
Fluid Dynamics 1 2 2 2 Electromagnetism 2 77 21
Fluid Dynamics 2 77 21

TABLE C-25: éﬁipiéyiﬁéﬁf sector distribution withir: selected physics re- TABLE C-31: Domiinant associations between pﬁygiés ezﬁp’iay’méﬁf sub-
search subfields, 1983. fields, 1983.*

E

dc :
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Employment Sector - - Prima * Secondary Number of
University Industry Nat'lLabs Gov't Subiield Subfield Combinations
% % % %o

—————— — Solir} State Optics = _ . 50
Solid State Physics 42 32 12 11 Solid State Materials Science 42
Plasma Physics 36 22 30 9 Solid State Low Temperature 39
Elementary Particle Physics 71 1 20 2 Solid State Electronics 32
Nuclear Physics 58 10 21 8 Atomic & Malecular Chemical Physxcs 30

Optics -~ - - 24 44 11 15 ]
Atomic & Molecular Physxcs 50 11 17 13 Solid State o '7 ; cal Physncs 28
o _ } ~ - Atomic & Molecular Optics 24
Astrophysics/Astronomy 56 4 10 15 Plasma Physics Atomic & Molecular 22
Medical/Radiological Physics’ 39 22 2 & Nuclear Physics Elementary Particles 2
Chemical Physics/Chemistry 4 26 13 11 B
Mathemat:cal Physics/ o o B o Solid State Atomic & Molecular 13
__Mathematics __ _ 44 17 9 16 Nuclear Physics Medical Physics 12
Geophysics/Earth Science 23 35 10 24 Muclear Physics Atoriiic & Molecular 12
Materials Science 20 46 18 13 Plasma Physics Electromagnetism il
I — - Elemintary Particles Mathematical Physics 10
Average for 18 Research Fields 42 23 15 11 Plasma Physics Nuclear Physics 10
L - Geopliysics . Astrophysics 9
— e e — Pliisiiia Phiysics Astrophiysics 9
In _medical physics, 27% of the work is in the hospital and non-profit Atomic & Molecular Mathematicz1 Physics 9
sectors. Nuclear Physics Matkematical Physics 9
Geophysics Matliematical Physics 8
Biophysice Chieriiical PHysics 8
Solid State Biophysics 8
Optics Electromagnetism 8
Optics Geophysics . 8
Optics Mathematical Physlcs 8
Nuclear Physics Astrophysics 8
Atomic & Molecular Astrcphysics 8

*The primary and secondary designations for each combination of subficlds
listed above are in thﬂ:;rsr used by most respondents.
32
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il L 1ADLLE -5%. FEICENIage vl efrees awaraea Over time [Or Seieciec sup-
TABLE C-32. Degree subfields of physicists, 1983: fields, 1983.

Number Ycar of PhD
e .- < 1962 1962-75 1976 +
Solid State Physics 544 S - — —
Nuclear Physics 396 Astrophysics 6 53 41
Elementary Particles 274 Medical Physics 6 52 42
Atomic and Molecular Physics 208 Plasma Physics 8 47 45
Plasma Physics 140 Low Temperature Physics 14 61 25
Low Temperature Physics 92 Biophysics ___ 17 42 41
Astrophysics 83 Solid State Physics 19 55 26
Cliemical Physics 82 Optics 19 40 41
Optics . ... . 58 Elementary Particles .21 60 19
Mailiematical Physics 58 Geophysics 25 50 25
Biophysics 45 Atomic & Molecalar Physics 29 55 16
Acoustics._ 37 Zicoustics - 35 31 2%
Medical Physics 31 Mathematical Physics 35 45 16
Geophysics 28 Nuclear Physics _ 39 46 i5
Electromagnetism 16 Chemi:al Physics 41 37 22
Fluid Dynaics 15 , o o -
Materials Science 11 Overa'l All Degree Fields 25 51 24
Electronics 10 _
General Physics 2
Other Phy:ics 78
Engincering. 4
Other Science Fields 17
Other Areas 23
Tota] Nusmber Known 2324 TABLE C-35. Percentage of physicists rio longer working ifi their degree
o Response 111 iyl
subfields, 1983.
%
9
-9
20
22
Astrophysics 29
Acoustics 33
o . . S . Solid State Physics 40
TABLE C-33: Theoty and expeiiniental distribution for selected degree Elementary Particles 45
subfields of physicists, 1983.* Biophysics 54
_ _ o Atomic & Molecular Physics 54
S e = == Nuclear Physics 56
Theory Exper Neither Chemical Physins 60
% % % Low T:mperature Physics 68
- - Mathematical Physics 74
Mathematical Physics 78 18 4 : s o - —~ -
Elementary Particles 20 0 0 Overall All Dégree Fiélds 46
Astrophysics _ 37 63 0 _ .
Plasma Physics 35 64 1 =
Geophysics. . 33 63 4
Chermnical Pliysics 30 69 1
Atomic & Molecular Physics %4 76 0
Solid State Physics 23 76 1
Acoustics 23 68 9
1C < - _ J el el P
Nt Phigsios a “ 5 TABLE C-36. Age structure for each society; 1983,
Biophysics = 10 55 5 = — — —
Low Temperature Physics 9 91 0 Quariile Age o
Medical Physics 6 - 23 25th Median 75th
A4
Overall All Degree Fields 27 71 2 AAS 33 20 28
——————— = —— AAPM 36 41 48
*Respondents indicating both theory and experimental are divided evenly AVS 33 41 52
between the two. APS 35 43 53
OsA 35 43 55
AsA 35 43 56
SoR. 35 44 54
ACA 36 44 55
AAPT <0 46 56
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LA T 1e B BUSCIDIUMIAL DEITIUTHUBVALIVIE SUS Lauil DUVILLY)y §7ude

AAPM

AAPT AAS ACA APS ASA AVS OSA SoR
% To Po Po Yo Po % T Po
Physicist 8 76 25 14 74 23 33 50 9
Astronomer - 1 €3 - 1 - - 1 -
Engineer 5 4 3 4 9 42 42 31 52
Chemist 1 2 1 56 10 - 14 8 32
Biologist 1 1 1 8 1 3 - 1 1
Math & Comp. Sci. 1 3 3 2 2 3 - 2 1
QOther Scientist 5 1 2 15 1 21 4 5 5
Other 3 12 2 2 T 8 7 2 -
Total Number Known® 384 1056 226 291 3637 533 227 761 180
No response 2 4 4 1 5 1 2 2 1
* Blanks indicate that less than 1,0% of a society’s members identify themselves with the noted group. L
® Note that respondent totals here reflect the stratified over-s»mpling of the three sma'iest societies: AAPM; ACA & SoR.
TAEL LE C-38. Type of employer for each society, 1983.*
AAPM  AAPT AAS ACA APS ASA AVs OSA SoR
% % % % % % % % %
ACADEMIC 3 34 51 51 43 32 1s 25 33
University 30 36 46 47 38 30 14 22 32
College 3 17 4 3 4 2 ! 2 1
Junior College . - 8 1 1 1 - - i -
Secondary School - 23 - - - - - - -
NONACADEMIC 67 16 a9 a9 57 68 85 75 67
Indiistry/Self Employed ig 10 16 25 31 26 7 52 54
Government 10 4 14 13 11 15 5 13 7
FFR&DC = 2 1 13 7 12 1 8 6 4
: Jon-profit and other 36 1 6 4 3 6 1 4 2
Total Number Known® 362 905 370 257 3037 443 382 632 156
No Response 2 4 2 - 11 1 2 6 -
*Stude .uts are not included, o o D
> No*: that respondetit totals here reflect the stratified over-samnling ot the three smallest societies: AAPM, ACA & SoR.
TABLE C-39. Level of highest degree for earh society, 1983.”
AAPM AAFT AAS ACA APS ASA AVS OSA SoR
% % % % % % % % %
PhD 56 60 89 87 88 56 47 61 78
Masters 37 33 9 7 8 27 17 22 15
Bachelors 7 7 2 6 4 17 36 17 7
Tctal Number Kniown 370 1014 397 276 3314 499 393 695 171
No Response - - 1 - 2 3 1 5 5 -
* Advanced graduate students are not incluced.
; -
34 - -




ARSI e TV A AMMALY WULR GLLLYILY 23U CULA DULICLY, 1700,

AAPT ACA AAS APS SoR ASA OSA AVS AAPM

% % Yo Yo % % Dn % %
Teaching 71 15 19 2 7 7 0 E; 7
Basic Research 7 44 47 31 20 15 16 13 5
Applied Research 4 17 10 21 38 24 28 23 23
DRE" s 7 9 12 13 23 2 33 13
Adsmifiistration 10 8 1 12 10 14 13 18 13
Other 3 5 4 4 2 10 4 6 39
Total Number Known® 902 256 367 3017 156 435 630 381 350
No Resporise 7 1 5 3 - - 8 3 5

*Students are not included:
*C'BE: Design, Development and Engineering,

W
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conducted its fifth annual survey of a random sample

of the U.S. and Canadian resident membership of the

nine AIP membrr societies. A second questionnaire

was sent in June to all nonrespondents to the initial
questionnaire. Both first and second wave respondents
were asked to indicate their employment status as of
March 1983. Of the 9904 society members queried,

5220 responded to the first wave questionnaire and an
additional 1509 responded to the second wavc. The
overall response rate was 68%.

Stratification

_The original 1979 samiple was expanded in 1981 to
include 17% of the membership. in addition; the three
smallest societies: American Association of Physicists

in Medicine; American Crystallographic Association
and the Society of Rheology, were oversampled by a
factor of two to achieve a sample size large enough to
permit a detailed analysis of their membership. This
stratification was achieved by selecting 34% of the sin-
gle society members in these societies. To comipensate
for the overrepresentation of these society members in
the overall respondent group, their data was weighted

by 0.5 for all analyses except the individualized society

descriptions in the concluding section of the report.
For the purposes of that section, all members respond-
ing from a given society were included.

New Members

The 1983 survey included the annual follow-up of
md1v1duals in both the ongmal 1979 sample and the

ezgpanded to include 17% of the new W?Tl,’?{s,,lf‘,?fl}
of the nine societies. New members are defined as those

individuals who joined their first society during the
previous calendar year. This procedure has been fol-
lowed for each of the annual membership surveys since
1981 and includes the appropriate oversampling of the

three smallest societies. Thus, the 1983 s=mple includ-

ed 826 new society members.

TABLE D-1. R Response rates for 1983 Sample Survey.

Society Dﬁrfoppcg o

Members Members Overall
Sample Size* 9954 1046 11000
Postal Returnis 50 130 180
Presumed Contacted 9904 916 10 820
Number Respondents I
‘Wave 1 5220 212 5432
Wave 2 1509 97 1 606
Total 6726 309 7038

Response Rate (%) 67.9 337 65.0

* Deceased and individuals requesting to be removed from the sample are
riot included:

APPENDIX E: DEFINITIONS AND TECHNICAL NOTES

Employment Status

All salary data are presented for individuals who

are full-time employed and residing in the U.S. Where

feas1ble acadermc salan&e reported on a 9-10 month

When overall ﬁgures are glven, there is no welghtmg
for salary base. Other employment tables, which donot
involve salary data, include both full-time and part-
time employed U.S. and Canadian members unléss

otherwise noted.

36

Field and Subfield

The field and subfield list which was sent with the
questionnaire was used by respondents to indicate the
area in which they received their _highest degree and
their primary and secondary subfields of work. In addi-

tlon, 1nd1v1duals prov1ded theirm major professmnal self-
entification , che-

mist, blO]Ongt mathematlclan computer sc1ent1st
other scientist; and other.

40



Cost of Living Iridex

veloped by the American Chamber of Commerce Re-
searchiers’ Association (ACCRA). Its purpose is to
provide “a useful and reasonably accurate measure-
ment of i mter-cxty cost of living differences.” The index

measures “relative price levels for consumer goods and
services in participating cities, as compared with the
national average for all participating cities {metropoli-
tan and nonmeiropolitan).” Differences of more than
three whole numbers in index can be considered to rep-
resent actual inter-city differences in the costs of con-
sumer goods and services; but the percentage differ-
ence in such cases should be considered a reasonable

indication; rather than a precise measure, of the extent

of the differences:

Median

_ The median, a measure which is used in this report
is that poirit iri a distribution above and below which
50% of the values fall. Since it is less ixiﬂué@'g@d by

extreme values than the arithmetic mean it is the pre-

ferred descriptive measure of central tendency in typi-
cally skewed salary and age distributions. In Appendix
C, both median and mean salaries are presented; ob-
served differences reflect the skewness in the distribu-
tions:

Quantiles and Ir.cerquantile Rarges

Ninety percent of the values in a distribution fall

below the ninth decile, seventy-five percent below the
third quartile, twenty-five percent below the first quar-
tile 4::d ten percent below the first decile. The interde-
cile and interquartile ranges; which indicate differ-

ences between deciles and between quartiles, arz
measures of variation within distributions.

Quantile Calculations

The P STAT statxstical package was used to com-

report. It shiould be noted that this package works with
an ordered distribution of value points. In such an or-

dered distribution, the median, for example, equals the
central point in an odd-numbered distribution and a
weighted valiie between the two middle points in an
even-nmbered distribution.

Sampling Error

The percentages and other measures presented in
this report are based upon a small random sample.
Thus, they are also subject to sampling error. The vari-
ability introduced by the sampling procedure depends

both upon the size of the sub-group bemg exammed

miilas below present conservative estimates ,of the stan-
dard error based on simple random sampling. When

standard errors were calculated, taking into account

the minor stratification used in the sampling, slightly
lower estimates resulted. Confidence intervals for pro-
portions, means and medians can be determined as fol-
lows:

Medians:

M, that point below which p{ valuesfall,

M;, that point below which p? values fall,

where

- 172 nf ] — )\ 172
g _p+z(gf1 g))  ps p_z( gfln )) f

and

p=05

n = sample size,

z = coefficient of confidence, 1. 96 at the 95% confidence
level.

Means:
X+ Zs/(n)"2 where

= the arithmetic mean;
s = standard devxanon,

n = sample size, and
Z = coefficient of confidence 1.96 at the 95% confidence

Proportions:
pj_- Z( 2{ — E))l/z

p = sample proportion observed.

n.= sample size, and _

Z = coefficient of confidence, 1 96 at the 95% conﬁdence
level.



APPENDIX F. Questionnaire Instruments and Subfield List

AIP MANPOWER STATISTICS DIVISION

- 1983 MEMBERSHIP SAMPLT SURVEY

PLEASE

Print numbers with pencil.
clearly in boxes as follows:

6123456789
- _Use the digit ‘|’
ESS CHA| ENT el . s i o
PLEASE NOTE ADDRESS CHANGES IN COMMENT BOX in place of check marks.

IMPORTANT: PROVIDE INFORMATiON DESCRIBlNG YOUR STATUS IN MARCH 1983

() MAJOR PROFESSIONAL SELF-IDENTIFICATION (SELECT ONE)
oo AR - 2o - COMPUTER - -——--— — - —— — o= -~ OTHER— - -
PHYSICIST ASTRONOMER ENGINEER CHEMIST SCIENTIST MATHEMAT-ZIAN BIOLOGIST SCIENTIST * OTHER®

(D) LEVEL OF HIGHEST DEGREE  (3)DATE OF DEGREE  (§) SUBFIELD OF DEGREE _

[ - (SEE ATTACHED EXPERI.  THEQ-
DOCTORATE MASTERS BACHEkORS QTHER‘ MONTH VEAR _ MENTAL RETICAL NElJ’JdER
®) iF STUDENT (6) DATE OF BIRTH @ sex ® CITIZENaHIP Nonis e
~ -~ INDICATE:— — R T, L -PERMANENT TEMPDRARV
GRADUATE OTHER MONTH] DAY | YEAR MALE FEMALE srn&s CANADIAN VISA SA
(9 RACE/ETHNIC CATiE
i [ OTHER AMERICAN MEXICAN PUERTO -
WHITE BLACK ORIENTAL ASIAN INDIAN AMERICAN RICAN OTHER*

O o o o 0O O o O i

EMPLOYMENT STATUS, MARCH 1983

WERE YOU: @ IF PosTDOC: () FusLaoRsusFiELD OF WORK
EMPLOYED NOT EMPLOYED  RETIRED (SEEATTACHED LIST)
FULL FIME PART-TIME  SEEKING NOT SEEKING INDICATE o mEA’éﬁFri\. RETIGAL NEITHER

O O 0 O O -] 0O O O
ssconmﬁvEEg E D DI

@ TYPE OF WORK ACTIVITY.(INDICATE PRIMARY ANNUAL SALARY . sesenic
WITH "1” AND SECONDARY WITH "2") AS OF MARCH 1983 -4NDiCATE -
ADMINIS. - DESIGN/- DEVELOP APPLiED _BASIC — - .- SALARY BASE
TRA'HDON ENGIﬁR" D D SEARACH RESEDA“CH TEﬁING CONESUlLTING OTDHER' _ 9. 10ﬁJS ‘I‘I-IZDMQSI
[ S {OS/CDN'S)
([D PLEASE PRINT FULL NAME OF EMPLOYER -
U.S. EMPLOYER PLEASE DO NOT__ . ]
43’-7—";:7 — - STATE/COUNTRY MARK THESE BOXES

@ TYPE OF EMPLOYER (INDICATE PRIMARY WITH “ 1" AND, IF APPLICABLE, SECONDARY WITH “2".]

- FEDERALLV —o [
UNIOR- SECONDARY OV AN- — IDED — - “NON SEL .
UNIVERSITY COLLEGE CQLLEQE SCHOOL INDUSTRV MENT. R& D CENTERS PBOFIT EMPLOYED OTHER

O 0 O O 0O |

’r-
(e.g. Argonne)
> IF ACADEMIC answer aand b o
a) PRIMARY ACADEMIC RANK b) TENURE STATUS
HS8S0C. ASST. LECTURER/. RESEARCH ..ADMIN-. . e Sy
PRQFESSOR  PAOF. PROF. INSTRUGTOR ASSOCIATE ISTﬂHOR Oﬁﬁ TENHDRED TENﬁUNE oﬁa R
*IF YOUR RESPONSE 'S "OTHER,” PLEASE SPECGIFY IN COMMENT BOX ON FIELD/SUBFIELD LIST. FORM A-4
N 3§ - -
. AD
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AlP MANPOWER STATISTICS DIVISION

MEMBERSHIP SAMPLE SURVEY

1983 UPDATE

PLEASE
Print numbers with pencil
clearly in boxes as follows:

0123456789
. .Use thedigit']’
R | in place of check marks.

PLEASE INDICATE WITH " 1" ANY STATUS THAT APPLIED IN MARCH 1983.

EMPLOYED - . . -NOT EMPLOYED RETIRED POSTDOC STUDEMT
FULLTIME PARTTIME  SEEKING NOT SEEKING

a0 O O O O w 8 O i
-  9-10MOS.  11-12 MOS.
BASIC ANNUAL SALARY AS OF MARCH 1983 LLLL1] ™M&e O 0O |

(US/CDN §)

HAVE YOU MADE ANY CHANGES IN AREAS 1-7 BELOW SINCE MARCH 19817
IF NO SIMPLY RETURN FORM IN ENCLOSED ENVELOPE.
IF YES INDICATE NEW STATUS ONLY IN THE RELEVANT AREAS BELOW.
IMPORTANT: REPORT CHANGES MADE EE?WEEN MARCH 1981 AND MARCH 1983 ONLY.
| TYPE OF WORK ACTIVITY? (INDICATE PRIMARY WITH 1" AND SECONDARY WITH"2".)

ADMINIS. - - DESIGN/ DEVELOP- APPLIED BASIC oo
TRATION ENGINEERING MENT RESEARCH RESEARCH TEACHING CONSULIING OTHER®*
2 EMPLOYER?

O O 0 0O 043 | |

PLEASE PRINT FULL NAME OF NEW EMPLOYER: . - .

U.S. EMPLOYER p—
—2ZIPCODEOMNLY
o MARK THESE BOXES
TYPE OF EMPLOYER: °
- FEDERALLY
R JUNIQH SECQND Ay ERN- o
UNIVEHSITY COLLEGE COLLE! HOOL INDUSTRY MENJ‘ R& D GENTEHS PRQHT EMPkQYED OTHER*

EIEEIDDDMQMDDDI

3 FIELD OR SUBFIELD OF WORK? {SEE ATTACHED LIST)
PRIMARY  AEHGAL  eaga.  NEITHER SECONDARY  RETIGAL  MENTAL  NCITHER

LI O 0O 0O =0 O 0O 0

4 ACADEMIC RANK?

[]

a) PRIMARY ACAD&MIC RANK: . b) TENURE STATUS:
ASST. LECTUREH/ nEsEAHCH ADMIN: . I
PHOFESSOR PHOF PROE. INSTAUCTOR ASSOCIATE ISTRATOR OTHER* TENURED TENURELINE OIHERr'
= NEW. HIGHEST DEGREE? ) PRIMARY SUBFIELD OF DEGREE
S A) LEVEL OF DEGI GR - B)DATE OF DEGREE {SEE ATTACHED  EXPERK  THEO-
DOCTORATE MASTEHS BACHELORS OTHER®* MONTH| YEAR -- -LUST MENTAL REVICAL NEITHER

(L &gn g g 0

6 MAJOR PROFESSIONAL SELF-IDENTIFICATION? ---- - oTHER
PHYSICIST ASTHONOMEH ENGINEER  CHEMIST sclsN'szE'p M“i’%.’é‘;i'« BIOLOGIST  SCIENTIST* OTHER®

7 CITIZENSHIP?

-NON.US — —-NON-US-
UNITED PERMANENT TEMPORARY
VISA VISA

STATES CANADIAN

0 g 0 g i

* IF YOUR RESPONSE IS 'OTHEH PEEASE SPECIFY IN COMMENT BOX ON FIELD/SUBFIELD LIST. FORMC-4

¢
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FIELD/SUBFIELD LIST

PHYSICS & ASTRONOMY

ASTRONOMY
ASTROPHYSICS

ACOUSTICS

ATOMIC AND MOLECULAR PHYSICS
BIOPHYSICS

. CHEMICAL PHYSICS

CRYSTALLOGRAPHY
ELECTROMAGNETISM
ELECTRONICS

ELEMENTARY PARTICLES & FIELDS
FLUID DYNAMICS

GEOPHYSICS

HIGH POLYMER PHYSICS

LOW TEMPERATURE PHYSICS
MATHEMATICAL PHYSICS
MECHANICS

MEDICAL PHYSICS

NUCLEAR PHYSICS

OPTICS

PLASMA PHYSICS
RADIOLOGICAL PHYSICS
RHEOLOGY

THERMAL PHYSICS

SOLID STATE PHYSICS
SURFACE SCIENCE

VACUW! JM SCIENCE

PHYSICS, GENERAL

PHYSICS EDUCATION, PRE-COLLEGE
PHYSICS EDUCATION, COLLEGE
PHYSICS, OTHER (Specify below.)

o~

ENGINEERING

835
840

AERONAUTICAL & ASTRONAUTICAL
CHEMICAL

ELECTRICAL

ELECTRONIC

ENVIRONMENTAL

MECHANICAL

METALLURGY

NUCLEAR

SYSTEMS

ENGINEERING, GENERAL

ENGINEERING, OTHER (Specify below.)

OTHER SCIENCE

AUDIOLOGY AND SPEECH SCIENCE
BIOLOGICAL SCIENCE

CHEMISTRY

COMPUTER SCIENCE

EARTH & ENVIRONMENTAL SCIENCE
GENERAL SCIENCE, EDUCATION
MATERIALS SCIENCE
MATHEMATICS & STATISTICS
PSYCHOLOCY

SCIENCE ADMINISTRATION
SCIENCE; OTHER (Specify below.)

OTHER AREAS

952
955
975
999

BUSINESS MANAGEMENT
EDUCATIONAL ADMINISTRATION
OTHER ADMINISTRATION
NON-SCIENCE, OTHER (Specify below.)



