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CAREERS IN PHYSICS

by WILBUR V.-JOHNSON
Executive Officer
American Association of Physics Teachers

INTRODUCTION ~ —

’

PHysics 1s As OLD as man’s curiosity in the inanimate world
around him. It began with observation of heavenly bodies—the
stars, moon, and planets. The repeated cycling of the moon through
its phases, the observed motion of the stars durmg the night, the
changing positions of the moon and planets-—thesc were noted
carefully and remembered.

B}ft then a few men began to wonder about what they saw. Why
do these thmgs ‘occur? What must the world be like for us to see
what we do? This brought imagination and spcculatlon into play.
VSomeonc suggested thata great transparent globe surrounded the
ecarth and that points of light were stuck to it. This globe was
thought to spin steadily around the earth, thus accounting far the
observed motion of the stars. Of course, our “explanation” today
is quite different.

i

NATURE OF PHYSICS

OBSERVATION AND SPECULATION—seeing something and askmg
why—th se are the essence of all sciences. Physics is the most
basic and fundamental of these. It is concerned with the nature of
:{nattcr itself. Physicists strlvc to unravcl the ulumate mysteries of
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‘the stuff from-which the universe.is made. Because of its funda-
.mental character, physics has. comnbutcd much to many fields as
well. ‘Dr. Edward M. Purcell, co-winner of.the 1952 Nobel. Prize
&physncs, summed it up this way in‘a recent interview: .
“Ever since the dawn-of history, experimenters have been )
driven.by an unquenchable curiosity to solve the mysteriés they
saw.in nature. ‘Why do these things happen""they -asked. ‘And
‘how do- they happen"’ The answers they discovered—funda-
mental truths about .matter,. energy and motlon make up
physics, man’s basic science.
“Why atoms stick together is physics—and so physncs under-
_hestthe science of chemistry. Why stars shine is physics=so
: physncs is the -key to understanding astronomy. Engineering
Ty and in -fact practically all:of modern technology, is based on
. physics.

“Physicists formulated the principles that opened the wayl
to the development of radio, radar, the electron microscope and
the computer. They discovered X-rays, cosmic rays and radio-
activity. They probéd the core of the atom to discover the struc-

o ture -of the nucleus and the laws that -govern matter in that
. domain. 1
; "“Physics provided many of the basic theories and physicists
-most of the devices that made it possible for man to vault safely
into space and land on the moon. Besides. ideas, physncs has
also contnbt_xted tools —the mass spectrograph; Geiger cotinter
.and X-ray- diffraction, for example —that have profoundly af-
fected research in other sciences.” 4 '

o)

' NATURE oi= PHYSICISTS

WHAT ARE THE PERSONAL traits and interests that a young person
should possess to undertake serious study of physics? Drawing on
his experience as a renowned teacher and researcher, Dr. Purcell
also answered-this question:

“I.must stress that physics is a demandnfg, higlily competl-
tive professnon and that only young people with a génuine in-
‘tellectual interest in the science and the world around them are
likely to be happy and successful in it. Those attracted mainly
by the glamor, excitement, and prestige are better off elsewhere. -

“Honest answers to the following can give you some idea Lo
if you possess the essential personal qualifications: Does science
fascinate you? Are you at home w:th abstract ideas? Do you -
have a strong curiosity about how;thmgs work? Do you enjoy
tackling new problems and think them_through clearly and

9




K

2t B a ‘
The Unlmslty o w ington Niiclear Physics Laboratory: Overview of the Tandem-Van,
de Gm! Accelerator, -
. . . University of Washington, Seattle, Wash.

-

logically, seeklng to solve.them W|t'1 experlmental ingenuity?
“Do you enjoy puzzles?—most physicists | know ‘have al-
ways been fond of them and still are! Do you enjoy explammg \
things? Maybe you will make a fine science teacher.
“How about girls? There are far too few.in the field—only.
three percent. Many girls are keen- minded and inquisitive, and
. would make. first-class physncnsts. Many women have found
. successful careers in the profession and a number of them have
: dmmgmshed themselves. We need more women in science; and
Q I hope more of them will find their way in through physics."’ 4!
B ] ~ [
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‘CONTENNN PHYSICS

THE. SUBJECT MATTER of physics is rich.and varied, as descnbed in

the following words of Dr.Purcell:
“The. scope of physics is widening constantly. Research,

e .proceeding at-an- mcredtbly rapid pace, has opéeniéd new doors
to a wide variety of intriguing specialties. For example: Solid
state physics has given us the transistor, micro electronics and’
the solar battery, and promises much more. Astrophysics stud-
ies the stars and space physncs the vast area. between them and
the earth. Nuclear physics is the basis for atomic energy and
for applications of radioactivity in chemistry and- medlune

Chemtcal physics (pretty close to-physical chemistry) studles

the forces between moleculés. Through biophysics and medical

physics the tools and ideas of physics are brought to bear on

the mechanism of life and the-treatment of disease. Low tem- .

perature physicists study the weird behavior of matter near

absolute zero and are finding astomshmgly practical applica-

, tions. Optlcs and optical engineering include work with the

. amazing: mtegse light laser beams, infrared devices and lensless
_ photography.™ 42

To his list-might be added the followmg subf elds:

Acoustics, the science of sound, including underwater trans-
mission, shock waves, and ultrasonics. '

Crystallograpby, the study of the internal arrangement of solids.

Elementary particle physics, concerned with the nature of the
fundamental constituents of matter. -

Plasma physics, some of whose workers are attempting to re-
produce and control on earth the processes responsible for the
sun’s energy. !

. Physics has also played an important role i m such related fields
as astronomy, cosmology, electronics, geophysics, meteorology,
oceanography, and physical chemistry.

CAREERS IN PHYSICS TEACHING

WHAT DOES A physicist do? There are many answers to that ques-
tion. They generally fall into three categories: teaching, research,
% and administration.

Below the junior high school level, physics is seldom taught as
a separate course but is included in classes on science. lt is, there-
fore, rare to find an elementary school teacher identifying himself
as a physicist. Most junior high schools offer classes in physical
science. These are sometimes taught by a physics teacher. A senior-

sA4
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leyel class in physics is offered by many-high schools. Many
changes-in both curriculum and-teaching technique at these levels
_-have recentiy -becn suggested and are now being adOpted Young
people whoenter iitese teaching fi fields in the near future may share
the excnterhent and satisfaction of putting them to use.

A rclauve newcomer to American- education i is the’ two-year
college Uumor college and community college are alternate names).
Most of these:offer physics courses andemploy teachers of physics.
Many of: the courses are similar to those taUght at othermsututlons
of higher educatlon There is,in addition, one category, offered only
at two- -year institutions. These are the classes:to be- taken by stu-

-dents preparing for such caréers as x-ray technician, dental assist-

ant, and: engmeermg aide. They are relatively new-fields. Suitable
_course matenals for them simply do-not yet exist: A young person
‘choosing this area for a teaching career can ﬁnd cons:derable
opportumty for personal initiative and creatjvity. g
Many physncnsts are also employed by four-year collegés and
universities. Courses taught at this level are often categonzed in
terms of the students studying. thém: physncs and enginéering ma-
_jors, students planning to specnahze in other fi elds; and individuals

_without career interest in science. One. of the greatest challenges.

at present for this last group is to develop courses that demonstrate
the efforts science and technology-can make to solve the problems
of the modern world. Considerable thought is also being given to
broadening the physics, major to prepare its graduatés for a wider
range of careers. Teaching at this level, as in secondary schools and
two-year. colleges, can be a very creative and satisfying professnon

Teaching as a creative and sallstylng prolesslon Clmry cmk High smool Englewood
Colorado. ) ~ The American Assomt:on ol Physics Teachers
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t’fARsERs IN PHYSICS RESEARCH)

MANY PHYSICISTS SPEND their time 1n fundamental reseaich, at-
. tcmpung to add new information to the science. Some spend much
$ - of their time in a laboratory. Here they think up new experiments
T4 and then design and build the necessary apparatus. Experimental _
physics, as this is called,’is sometimes done by individuals or small
groups. "Quite often it is carried on by large research teams. Nu-
merous lnvestlgatlons -designed to incréase our understandmg of
matter itself are condutted by suich groups -using huge particle
accelerating machines in university and government laboratories.
Other research physicists hardly -ever visit a laboratory but
; ’ instead essentially do experiments with paper and pencil. They
try to create a-mental image, or model, of a physical situation.
Then they work out the conclusions that necessarily follow from
\ that model. Usually some of these conclusions can be checked by .
| cxpenments to_see if they agree with observed facts. If they do, /
the model is-a useful one and has added to our understanding. If
they don’t, then other models must be created and new calculations
made. This._ kind of activity, theoretical physncs, is very abstract.
It requires a thorough understanding of advanced mathematics.
. Although they appear quite different in nature, expcnmental
and theoretical research generally procccd in step with each other,
Many large research teams contain some theoreticians and some-
experimentalists. Both groups work together on the same general
problem. Each individual contributes from his own experience and
knowledge. to the project. Research like this, performed solely to
increase our knowledge about and understanding of nature, is des- .
ignated, basic or fundamental research. Although some is done in
government and industrial laboratories, most of it is carried out at
universities. Its practitioners often teach as well. In this way, they
combine two creative-activities into a single career.
Another area of research, equally creative but quite differentin
its purpose, is usualiy designated applied research or dcvelopment
It is directed toward problem solving and devclopment of tech-
niques and procedures. In this way it differs from basic research. It
has specific short-range objectives other than creating new knowl-
edge for its own sake. Much research activity in industrial labora-
tories, which is aimed at producing new and improved products, fits
this category. Recent efforts to reduce the problems of environmen-
dal pollution are another example. In generar, knowledge and tech- R
niques of basic research are applied to ﬁnu‘/pﬂal solutions to - .
existing problems. Both theoreticians and experimentalists play a ‘
role in applied research and development, much « they do in

1,
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The Unmmty of vmhlnoton Nuclm Physice- ubontocy' Opmtlu m onollu ml-
collection computer. - __ Univershty of Washingt3n, Seattle, Wash. ~

. fundamental research. Even when'the subject matter of physics is-
not deeply mvolved the attributes of a research phys;cxst are very
. useful.

- ] .
‘ CAREERS IN ADMINISTRATION
{ * .
A-THIRD GENERAL career category for physicists is administration.
-Most of.these positions exist in conjunction with the types of em-
ployment already described.. Some physicists at universities and
colieges, after a successful career in teaching and research, become
deans, vice-presidents, or presidents. Directors of research in
university, government, and industrial laboratories have often be-
gun their careers as research specialists. It is not uncommon also -
-to find business executives in technically oriented corporations
. who have extensive experience in applied research and develop-
o ment. Numerous foundations and agencles,‘both private and federal,
that are involved with science offer administrative careers to in-
dividuals with,experience in academic or industrial physics.

~

M ’
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OTHER. CAR:ERS :
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THERE ARE MAP{Y other industrial jobs that physicists can perform
capably. Sometimes these are related to research or development
pl‘O_]ectS, but often they are not. Assembling, testmg, and main-
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tatmng apparatus is one such task. “Trouble shooting” on produc-
tion:assembly lines is another.. Assrgnments such as engmeenng
aides, computer programmers, and.systems analysts are frequently
accepted by physrusts Monitoring radiation standards and sam-

" pling manufactured products for quality control are other examples

Wherever téchnical problems exist, mdwrduals with backgrounds
in physics can help 10_solve them.

: The studyof physncs can alsobeusédasa sphngboald to careers
in og er fields. Of course ‘this is obvrous in such: closely related
areas as astronomy and geoph ysics. The medlcal S |ences, patent

law, the envnronmental scrences, the hlstory of sei€nce;, and science
—wntmg -also offer careers to mdwrduaIS‘wrth some tra.mng in phys-
qdcs. In fact the study of physics as one of the “libéral afts™ can be

a-valuable’ component in almost any career. Science and technology,
will continue to play a dominant role in modern life. Thus, they will
remain of great importance to people in all walks of life.

NUMBER oF PHYSICISTS
Posmor«zs ARE AVAILABLE in either \teachmg or research for in-
dividuals with varying amounts of college work in physics.

,Naturally, starting -salaries- and-the degree of independence a?d

responslblhty in the position increase with the amount of edu
tional background. Each level of teaching position also has a rath
specific degree requirement for prospective teachers.

In the spring of 1971 the National- Science Teachers. Assoclg

tion |dentmed over fifteen-thousand high school physics teache

academic background requnred is a bachelor’ s degree with a majo

Many of thesé also teach courses other than physics. The usua‘\
empflasls in one field and a minor concentratlon in another. Math

. ematics is aparticularly attractwe second ﬁeld for physics teachers

Elther chemistry or biology is also’ appropriate. In addition, the |

potentlal teacher must meet the certification standards of the state |
" in which he hopes to teach.

At the two-year college level there are perhaps two thousand
active physncs teachers. A master’s degree in physics is now gen-
erally recognized:as the minimum preparatlon necessary to obtai
such a position. Some states, in add:tlon, ha\{e certification ren\
quirements. Completron of requrrements for the master’s degree ,

_ generally takes one to ‘two years beyond ‘the bachelor’s degree.

Approximately twelve-thousand phys:clsts are employed by.
four-year .colleges and universities. It'is very rare for newly
appointed members of these physics facultles not to have -their
doctorates Anyone seriously contemplatm such a career must
plan’ approxnmately five years of intensive s udy in physics after

-
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recelvmg his bachelors degree. A major -part of this graduate
-study is devofed. to research actwrty and preparation of a dis-
sertation. In-thé last-year or.two several leading institutions have
questtoned’the appropriateness of-intensive research activity "as

-preparation for college teachers, As.a result , BCW programs with

more emphasts on cultivating teaching skills arid less on developing
research abilities are being instituted. It'must be emphasrzed that

"these -programs are new and that their acceptability is.still to be
»establlshed A young person just now beginning a’ decade of study

in preparation for-a college teaching career should certainly watch
these uevelopments carefully before selectmg aParticular advanced
degree program. .

Private: mdustnes employ about twelve-thousand pthncrsts
The - féderal government and’ non-profit organizations provide
work for anothér -six-thousand personnel. About 40 percent of .

" industrial physicists have doctorates, 30 percent master's degrees,

‘and’ 30 percent-the bachelor’s degree. Theithreé degrees are rep-
resented almost. equally among_physicists: employed by.the gov-
ernment. It-is \mterestmg to note that almost equal numbers’ of
physlclsts work -in private industry and in four-year colleges and
universities. . !
. 1
/l

THE MosT DESIRABLE. school p\eparat:on for. a careerin

-physics is indepéndent of the partlcular _occupational objective.

These: studies should be broadly based but with a good ¢ co oncentra-

. ‘tion of science and. mathematlcs..cour,ses A serious student wrll’
elect one: course in science and another in mathematics each year.,

He will also find useful several years® study of one modern 'forergn

Educational Preparation: xmsas_smgumry.
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language. Finally, if courses in advanced physics or computer ~
programmmg are available, they make very worthwhile electives.

At'the same time, serious attention must be given to humamtres
_ and- somal sciences. Courses in: Engllsh composrtlon and speech
are |mportant to assjst the student:in gaining skill in- both oral and
written commupnication. Knowledge of the arts and literature.can
_ enable hrm to-use lus leisure time wisely and-creatively. Some
famlllanty with the: socral sciences is almost mandatoryan today’s
mcreasrngly complex society. Failureto complete thxs entire pro-
gram-in high- school is' not an. rnsurmountable obstacle since.de-
ﬁcrencres may be: removed in college Tog -many deﬁczencres.
however. }hay len then the time requrred to*complete the desired.
college’program,

‘Each; student hould consult with- his high school counselor
to ensure satisfacti ron of addmonal requirements imposed by the
college 'he will attend. Once, enrolled there he will find departmental,
advrsors avarlable }o assist with planmng his program. It will-cer-
talnly |nclude -concentrated study of, physrcs and mathematlcs
The details will depend on whether he u _{gnatély chooses a- ca?eer
in teach/l'ng. in research, or in-both. If high school teaching-is his
objectlye he will take education, psthology, and student teachrng
rnsteaq of some advanced physics courses. Preparation for a career
in. college teachmg may-in¢lude similar courses. This will be
pamcularly true if the new graduate programs mentioned previously
prove effective and acceptable. Perhaps the best advice a student
can, accept is to keep his carecr objectives as flexible as possible
vin order to react positively to changing economic factors.

»
s

COUNSELlNG‘ . ‘ . ]
MANY. YOUNG PEOPLE find educatronm and vocational counseling
helpful in choosmg an appropriate and sausfylng career. Anyone
nterested in assessing his assets and limitations in relation to a
. reerasa physrust should consider the counseling services in his
o nschool or those of aprofessional counselmg service. Especrally
sunable are the field offices of the B’pai B’rith Career and Counscl~
|ng Services and. any local counseling: agency- approved by the
" American Board on Counselmg Services. A list of these agencies
s published in a DIRECTORY OF APPROVED COUNSELING AGENCIES, |
This- drrectory is available in many school and public llbranes

L .

FINANCIAL ASSISTANCE FOR STUDENTS 0

Many souncas OF FINANCIAL ASSISTANCE in the form of scholar-
ships, fellowships, and loans are available to serious college
students, both undergraduate and graduate. Lack of personal funds
should not drscourage a student with career )nterests in physrcs

N
N
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from attendmg college A major studgt reférence sour(,‘e providing
.information-about student aids ‘is’ SCHOLARSHIPS, FELLOWSHIPS
‘AND-LOANS, authored by Dr. S. Norman' f’ﬁgeld,and pubhshed
by the -Bellman Publlshmg Company, This companﬁ‘a SO issues
the SCHOLARsHIPS, FELLOWSHIPS AND LoaNs NEws SERVICE, a
quarterly newsletter devoted to reportmg new developments in
student .aid funds as they are established. Many colleges l\ave
-Financial Assnstance offices which ¢an also-be very ’helpful tn
this regard:.

-Most. physics - departments have student posmons avatlable
Partlcularly mlcolleges without physics. graduate prog‘ams junior
and sehior physics majors often serve as teaching assistants,
research- assistants, and stockroom managers. Although pay is ’
. modest;.it-does help offset the costs of attending college. Further-

more, these positions bring the student into a_close relatlonshlp
with his '\rofessors The work may give him a first-hand impfession
of what a career in physics is really like. Departments with a major
:graduate program generally.have a number of teaching yand research
-assistantships. These are intended to support students during their
years. of graduate study. Apphcatlon fof tl)em is usually made ,
s1multaneously with appllcatlon for admission to the graduate '
programt
. l

SALARIES e ) ' !

THE AMOUNT A PHYSICIST EAKNS depends very much on the nature
of -his employment, his edu\.auonal background, and his ‘work
experience. Starting sa'anes in 1970for high schaol physics teachers
who had just received bachelor’s degrees averaged $7000—$7500.
.At the same time, their classmates who\accept\.d appointments in
industry or government began at about $10,000 per year. The
relatively small .fraction of this group who took positions with
colleges or foundations received average salaries of $7500—$8000.
Beginning salaries for hlgh school teachers generally increase
about $600 for each year of study beyond the bachelor’s degree,
up to a maximum of three years. Thus, with a master’s degree for
five years_of college study), a new high school teacher may earn
$7500—$8000. With 2 doctorate he can expect $8500—$9000,
lncrden‘ally, many hlghaschool science teachers have advanced
degrees 1n education or one of its subfields rather than in a scien-
tific- speclalty Starting salaries in industry and government average
about $ 12,000 for the holder of a master’sdegree and about $15,000
-"for an inexperienced physicist with a doctorate degree. The corre-
sponding figures for a beginning college or University instructor are,
perhaps, $9,000 with a master’s and $12,000 with a doctorate de-
gree. These, last figures are oaly estimates. " There is consrderable
variation in- salary schedule from \one institution to another.
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Every second year the federal governinent supports a survey
of U.8§. scientists to determine their salaries and other charac.

teristics. The medlaz salaries for physnclsts tn 1970 are shown in °
6

the following tables:

- . N umber of Median
Type of Employment Individuais  Salary

Total, All Employérs ........... 36,336 $15:900-
-‘Educational Institutions....... 18,085 - 13,500
. ;Fedeml Government........... . 3,912 17,400
“_  Other Govérnment.............. 10 12,100
"._ ‘Non-profit Organizations...... 902 18,000
" Industry and Business ........ . 9,819 18,000
Self-Emiployed ..oreeveeneenenne. 285 20,000
Mlhtary ....... Crreressrsrrsesens 763 -
Other\ ............................... 60 8,200
KA (Employel\' not Reported........ 293 -

Unemployed......c.cvvveeeneen. 2,116 -

{ . Number of Median \

Primary -Work Activity Individuals  Salary

Research and Development... 17,544  $16.200
Management or

Administration ................ 5,460 22,100
Teaching......eceevereeecveneerann. 8,418 14.000
Production and-Inspection..: 240 15,000
Consulting...c.cceeverneeernacnenns 412" 18,700
Exploration, Forecasting, ' :

Reporting.....cccceeuvennnnes . 775 © 13,500

COthEr vuieneereieenerenecrennsenens 377 15800  _

Activity not Reported.......... 994 16,7G0

’ . Number of “Median
Highest Degree - - Individuals  Salary
DOCtorate...cceueerereveerernnreees 16,637  $17,300
Master’s..couvrvuenrerernerenne. 12,215 14,100
Bachelor’s.ccceeiieeeerenenennnans 7,392 14,600
Degree not Reported........... 92’ 13,800

Remember ‘that these are median salaries: haif tlie people in
each category earn more; the other half less. The actual range in
salaries is illustrated by noting that in 1970 ters percent of ihe
physicists reported earned less than $10,000, while the top ten
percent earned mcre than $25,000.

In perusing these table'- the reader should be aware that the
figures are compiled from questionniaires returned by individual

I
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physicists. Sincejnot everyone responds, the actual numbers of

" physicists are-somewhat greater than shewn. In particular, many
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The Unlversity ot Washlnatcn Nuclear Physlcs Labpratory M]ustlng the lon source.

high.school physics teachers identify with other disciplines. Their
salaries are not.included in these tabulations. —

e
FINDING A .JOB

ONE STRMGHTFORWARD WAY TO FlND the first job is to work
through a College Placement Office. Schoot districts send rcpre-
sentatives to-the campus to interview prospective- hlgh school
teachers. The same has been true of indistrial-and government |
laboratorles., Interviewers talk to graduates at-all degree -levels.

‘ The- placement services of most institutions remain avatlablc to

their alumm throughout their working careers./

‘For the-bachelor’s degree candidate-who wishes to go on to
_graduate school, and for advanced degree students who hope to
take -positions on college or university campuses, procedures are
a ‘bit different, Regarding these openings, physics departments
throughout the country generally communicate among- them-
selves. The student. therefore, should contact the approprlate
faculty or staff member in his own department for mformatlon
and.adyicé. — - -

Thc A'nerrcan AsSoctatlon of Physics Teachers is one of
chcral leading physics societies that cooperated to establish
the American Institute of Physics. This agency provides a num-
ber of services needed jointly by all the societies. One of these is

_the physics Placement Service. It maintains lists of available po-

sitions of all types. These may be examined free of charge by
anyone seeking a physics position. The Placement Service also

University of Wasrunoton Seattle, Wash.

.
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m jamtams files of quahﬁcatlon sheets filled out by job apphcants
o our times each year these sheets are compiled into books and
ade available to prospective employers. For the benefit. of
: students and teachers a list of summer jobs is also prepared an-
riually Additional information may be obtained from the Ameri-
can Institute of- Physics, 335 East 45th Street, New York, N.Y.

10017.

OPPORTUNiTIES FOR JEWISH AND
OTHER MINORITY GROUP YOUTH

Topay, IN THE FIELD OF PHYSICs, there are intensive efforts to
! seek out and employ members of minority groups, to establish
| trdining programs and to make scholarships and loans available.
; Religious, or minority group discrimination in physics-is the
exception rather than the rule. This is due.primarily to_the com-
‘, bined -efforts -of professional counselors assisting youth-today.
’ | Enhghtened business communities, the work of civil rights agen-
! cies like the Anti-defamation League of B'nai B'rith, and the
. enactment of federal, state and local anti-discrimination laws have
all conmbuted to make this an attractive and non-dlscnmmatory
f professnon
} ‘IN CoLLEGE AND CAREER PLANS OF JEWISH HlGH SCHOOL -
| YouTH, a'rescarch study conducted by the B’nai B’rith-Career {
; and Counselmg Services in cooperation with B’nai B'rith Women,
| approximately 75 percent of the boys surveyed indicated- they
| hoped to enter professional and technical occupations. Another
‘ 7 percent selected executive, managerial and administrative occu-
| \patlons More than 75 percent of the girls surveyed hoped even-
| tually to enter professional or technical occupations. Thus, many
. Jewish youth are headed toward occupational categories that in-

. clude the ﬁeld “of physics.46

~
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EMPLOYMENT OUTLOOK

DURING THE TEN OR TWELVE YEARS jollowmg the start of the
space age in the late 1950, U.S. science, including physics,
flourished. A- serious effort was made to increase the quality and, "
quantity of research physicists. The latter’s success is now pain-

fu]ly obvious. For the first time in many years, new physics

Ph D s find it difficult or impossible to find positions. The supply
‘of well-trained talent now exceeds the demand. This may. be due.
somewhat to the recent economic downturn, ‘but that is onlyone & |




m Unlvmm of vmm».m Nuclm Ptmlcs I.:borm:y' At umt on tl\o internal hlgh
"m. wl“m“ structure. \S ~ University of Washington, Seattle, Wash.

contributor. A-major factor is simply that the country is now pro-
ducing niore- graduate physicists,than it can use.

A similar situation may be veloping for prospective high
school teachers. Although high school s(:tcnce teachers have
been in demand, the number of new college graduates prepared

. to teach a science has increased fairly steadily from the mid-
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1950’s until the present. Indeed, the group expected to graduate
in 1970 was unusually large. In estimating 1970 demand for
natural and physical science teachers, the National Educatlon
Association judged them to be in “low supply.” Opportunltles
remain good in this area, but close attention. must be glven to
possibly changing trends.34

What does this mean for the capable high school student with
serious interest in physics? Should he avoid the field completely?
No, for two reasons: first, there will always be positions for dedi-
cated, capable people. If physics is his main interest, he would be
unhappy not to pursue it. Second, it may be teh years, if he §tud|es
for a doctorate, before he first seeks employment.. The economic
situation then can be qulte different from what it is at the present
time.

In conclusion, it seems most appropnate to quote some sound
‘adwc)e John W. Gardner gave more than ten years ago:

RIC ~ 18 -
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“On many occasions in the futt}re there' will be an imbal-
ance, between the number of men tralned for a given line of
work and the number of JObS avallable‘\Attempts will be made
to minimize this through accurate forecasts -of manpower
needs, but experience, with such forecast has been discourag-

. ing. The alternative —and the wiser qourse—ls to educate men

and women who are capable of applying excelle ntfundamental
training to"a-wideé range of specific jobs.

“Nothlng contributes more damagmglv t(J the unemploy-
ment of .educated talent than rigid specrahzatlon and rigid
attitudes supporting this specrauzatlon The future is neces-
sarlly hazardous for the individual who trains hlmself todo a
specific job, receives an advanced degree for that line of work,
and believes that society owes him a living.doingit. . . .

“Talented young 'people should. not -e mlsled in these
matters. They must not be led to assume that- there is always
a market for talent. But while the individual must be realistic,
all who care about excellence in a society must be vigilant
concerning the waste of talent. 30 o
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