So... What can you do with a physics
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Goals for this talk:
» Overview of which job sectors physics graduates work in
» A few specific examples of successful physics career profiles
» Provide some resources for further exploration
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But first...

thank you
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What do physicists do?

GO gle physicist

Dictionary

Definitions from Oxford Languages - Learn more

© physiicist

noun

an expert in or student of physics.
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What do physicists do?
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What are they doing (Bachelor’s)?

Status of Physics Bachelors One Year After Degree,
Classes of 2019 & 2020 Combined

Graduate Study
[ | Unemployed

Physics &
Astronomy 6%
31%

Figure based on 5764 individuals

AlP Statistics aip.org/statistics

> 8500 Physics
Bachelor’s degrees
are awarded
annually in the U.S.

About half go straight
into the workforce

Largely finding
employment in the
private sector

www.aps.org/careers Slide from APS Careers

Initial Employment Sectors of New Physics Bachelors,

Classes of 2019 & 2020 Combined
Employment Sector %

Private Sector

College & University

High School

Civilian, Gov’t, National Lab

Active Military
Other




What are they doing (Bachelor’s)?

Field of Employment for New Physics Bachelors in the Private Sector,
Classes of 2019 & 2020 Combined

Physics or Astronomy

4%

Other STEM

Majority
Non-STEM, Rarely or Engineering ] .
Never Solves Technical worki nNg In
Problems .
STEM jobs

Non-STEM, Regularly
Solves Technical Problems

These physicists
often have a job

Computer Software . .
title that is not
STEM refers to natural science, technology, engineering and mathematics. Regularly solving technical problems refers to respondents who 7 .« . ”
selected “Daily”, “Weekly”, or “Monthly” on a four-point scale that also included “Rarely or Never"”. p h yS I C I St !
AIP Statistics aip.org/statistics
www.aps.org/careers Slide from APS Careers
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Common Job
Titles of Physics
Bachelors

Education

High School Physics Teacher
High School Science Teacher
Middle School Science Teacher
Instructor
Tutor

Source: AIP Follow-Up Survey of Physics Bachelors, Classes of 2017 and 2018.

AlP | Statistics aip.org/statistics



What are they doing (PhDs)?
2015-2016 graduates: 1 year after PhD

Physics PhDs are the potentially
initially employed 1,600 permanent jobs were

in academic sector. in the private sector.

47% 39% 8%

Postdoc Potentially Other Temporary
Positions Permanent Positions Positions

560 University 455 Private Sector 90 Academe
150~ Govefnment* 100 AcaueTmme 30 Private Sector

40 Other 45 Government* 10 Other
25 Other

6% of those in the U.S. were unemployed the winter after receiving their degrees.
<1% of those in the U.S. were not employed and not seeking employment.

AlP | Statistics W @AIPStatistics aip.org/statistics

WWWw.aps.org/careers Slide from APS Careers physicé



Industry
demand

Percentage of Physics PhDs*
Employed in the Private Sector

= — e

Education Business Government
4-year colleges and 2-year and pre- For-profit Non-profit Federal State & local
universities college institutions companies organizations government government

80%

70%

60%

50% M

40%

30%

20%

10%

0%
1990 1992

1994

1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

*Data includes PhDs employed in potentially permanent positions only. Data excludes PhDs not in the labor force. Average

unemployment is 3%.

www.aps.org/careers

Slide from APS Careers

10 - 14 years u
since receiving degree L[] ]] ENEEEE
43% S 6% 6% S
n EREEEEEmE
15+ years ENEEEEEEEN
. - ENEENEEEEN [ ] [T 1]
since receiving degree ANEEEEEEEE EEEEN HENENEENEEE NEEEEEEE EEEEEEEEE |
31% 5% 47% 8% 9% 1%

Source: NSF Survey of Doctoral Recipients, 2001 - 2013

Industry has been the largest
employment base for Physics
PhDs for decades.

physics



Examples of Successful Physicists’
Careers

aps.org/careers/physicists/profiles



Learn about faculty and lecturers teaching and doing

research at universities and colleges
Learn about teaching physics with elementary, middle,

high school, and college students
Academia & Research Universities

K-12 and Four-Year College Teaching

Explore the career paths of physicists in industry jobs Gain some insight into the role of scientists working at
working in R&D, consulting and more national labs

Private Sector Government/National Lab




Zahra Hussaini, RS,
Site Reliability Engineer

Zahra switched her major to physics to
seek a deeper understanding of materials
science. As she worked at NIST to get a
taste of research, she instead discovered
her passion for computer science.

Currently, Zahra works on Google Search,
debugging and fixing issues before they
become visible to users.

“I think physics is an awesome degree because it teaches you a niche and a
way of problem solving that is applicable to so many different fields.”

Learn more: aps.org/careers/physicists/profiles/hussaini.cfm \PS

WWWw.aps.org/careers Slide from APS Careers physicé



YSiC-eSt December Martin, BS

Senior Project Manager

December found a job at a biotech startup
straight out of college. She traveled to
several countries to teach science and
English and to support humanitarian work.
This fueled her passion for a career in global
development with strong social
responsibility.

Now, December is a project manager
working on a device to treat brain
aneurysms and strokes!

Learn more: aps.org/careers/physicists/profiles/martin.cfm

www.aps.org/careers Slide from APS Careers
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Paul Markoff-Johnson, MS
Director of Product Development

Paul gained an appreciation for physics
when he saw its connection with math.

He switched majors from engineering to
physics due to the broader scope, variety
of career options, and the invaluable skill of
using basic principles to solve problems.

Currently, Paul is the Director of Product
Development at a company specializing in
thin film technology.

“You get that ability to walk into strange situations, unfamiliar situations, and think
from what | call basic principles.”

Learn more: aps.org/careers/physicists/profiles/markoff.cfm

www.aps.org/careers

Slide from APS Careers
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YSiC.St Neha Pachauri, PhD,
e Process Ehngineer

Neha first pursued science due to her
natural inquisitiveness. After a Master’s
degree, teaching physics made her want
to dig deeper and get a PhD.

Looking to apply her training to real-world
applications, Neha joined Intel’s fabrication
facility. She found working on cutting edge
technology to be intellectually stimulating.

Advice for students: Try new things and
make time for a hobby.

Learn more: aps.org/careers/physicists/profiles/pachauri.cfm

www.aps.org/careers Slide from APS Careers
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Who can do physics? Who does physics?
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Source: IPEDS and APS

2020

https://www.aps.org/programs/education/statistics/womenmajors.cfm



Who can do physics? Who does physics?

Bachelor's Degrees Earned by Women
70%

----All Bachelor's

Most female physics majors/physicists report
becoming interested in physics as a potential
career when they were in high school

Hazari, Brewe, Goertzen, and Hodapp, The Physics Teacher (2017).
lvie and Guo, “Women Physicists Speak Again,” AIP Pub. Number
R-441 (2006).

STEP UP: https://engage.aps.org/stepup/home
1970 1980 1990 2000 2010 2020

https://www.aps.org/programs/education/statistics/womenmajors.cfm



Who can do physics? Who does physics?

Number and Percentage of Physics Bachelor’'s Degrees
Earned by African Americans

350 6%

300 5%

250

Percentage of African Americans 4%
200
3%
150

Number of African Americans 2%
100

50 1%

0 0%
1999 2001 2003 2005 2007 2009 2011 2013 2015 2017

Class of

From the AIP TEAM UP report, The Time Is Now: Systemic Changes to Increase
African Americans with Bachelor’s Degrees in Physics and Astronomy (2020)



Who can do physics? Who does physics?

Growth in Bachelor's Degrees Awarded to African Americans
All Colleges

200%

= All STEM

. = Computer Science
150% = Chemistry

== Earth Sciences
Engineering
100% = Physics

50% /\ (J )
y

e —74 /> = '(
0% av ““w

-50%
1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017
Year
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From the AIP TEAM UP report, The Time Is Now: Systemic Changes to Increase
African Americans with Bachelor’s Degrees in Physics and Astronomy (2020)



Resources (learn more})
CAREERS

APS Careers 2023 Guide

* Breadth of opportunities for physics graduates -
® AdVlce from prOfeSSI()nalS EMPLOYER DIRECTORY

* List of companies hiring physicists

aPS physicsworid

go.aps.org/careersguide

SPS Careers Toolbox

* Lists common job titles

» Effective job searching tips
* Resume, cover letter help

* Tips for interviewing

APS Careers Website

« APS]Job Board

* Professional Guidebook
* Physicist Profiles

* Common Careers Paths

spsnational.org/sites/all/careerstoolbox

CAREERS
TOOLBOX

aps.org/careers ’

WWWw.aps.org/careers Slide from APS Careers physicé



Resources (for the classroom)

Careers in Physics Lesson Plan
https://engage.aps.org/stepup/curriculum/careers

1 . Students brainstorm careers -
that one can have with a _
physics degree. -

TR i
ey | {

Laboratorylresearch
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www.aps.org/careers Slide from APS Careers
physics



Resources (for the classroom)

Careers in Physics Lesson Plan
https://engage.aps.org/stepup/curriculum/careers

2. Students complete a brief ‘
survey to determine areas
of interest for their future

careers.

www.aps.org/careers Slide from APS Careers
physics



Resources (for the classroom)

Careers in Physics Lesson Plan
https://engage.aps.org/stepup/curriculum/careers

3. Using data from their
surveys and a matrix,

students are matched to
relevant physicist profiles to
research and discuss.

aaaaaaaaaa

www.aps.org/careers Slide from APS Careers
physics



Resources (for the classroom)

Careers in Physics Lesson Plan
https://engage.aps.org/stepup/curriculum/careers

4. Students discuss new
careers in physics they
learned about, and reflect
on how their perceptions
of careers in physics have
changed.

| e

- 5‘ -

www.aps.org/careers Slide from APS Careers
physics



Resources (for the classroom)

Careers in Physics Lesson Plan
https://engage.aps.org/stepup/curriculum/careers

5. CRITICAL COMPONENT:
Students complete a personal I
career profile in which they
envision themselves as a
future physicist.

www.aps.org/careers Slide from APS Careers
physics



Resources (for the classroom)

Careers in Physics Lesson Plan

https://engage.aps.org/stepup/curriculum/careers

Students discuss data
presented by the teacher
on careers and salaries in
physics.

e}

6.

: !
— Surprising Facts: Salaries

* Physics Majors and Earnings
— Physics bachelors earn comparatively more

40 50 60 70 80 90 100 .
Jay i Thousands ‘

Slide from APS Careers

www.aps.org/careers
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Summary

» The careers accessible to physics graduates are very broad

» Most physics graduates work in the private sector (at all
degree levels, Bachelor’s to PhD), applying their physics

knowledge and training in intellectually stimulating and
rewarding jobs

» High school is a critical time to inspire the next generation of
physicists
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Questions? Comments? Discussion?

What do you do in your classroom to help your students
understand what is like to do physics/be a physicist?

Success stories of past students who have gone on to study
physics in college, and/or pursue a physics career?

What challenges, if any, have you encountered related to the
ideas and topics we’ve discussed?

mbeekman@calpoly.edu



