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A semi-quantitative profile of the profession



Sources?

• American Astronomical Society

• American Institute of Physics

• NSF, NASA, other agencies

• UVa documents

• Literature and general media sources

• ROMEs = rough order magnitude 

estimates





A National Perspective

on Astronomy



21



Century 21

An apex of astronomical discovery! 

Cosmology, galaxy formation, galaxy evolution, 
black holes & neutron stars, astrochemistry, 
planet formation, exoplanets, exobiology, 

gravitational waves, SS planetary exploration 



We're #3



We're #3 among STEMM    

fields in media impact:

#1  Health & Medicine

#2  Environment

#3  Astronomy & Space  



We're #1 in impact

per practitioner!

Total STEMM employment:  16 million

Total astronomy & space science

employment:  ~20-30 thousand 
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Doing it again!  April 2024



"Scientist" is the #4 most   
prestigious profession 

(Harris Poll, 2014) 



Banks

o    Congress

(2018 data)



250,000

= Number of college students          
enrolled annually in elementary 

astronomy courses 



$425,000

= National budget for astronomy   

research per astronomer
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$425,000

= National budget for astronomy   

per astronomer

...BUT: mostly in the form of shared

observing facilities 



1974 1990

1992 2011



Astronomy is ~uniquely dependent on   
large, shared experimental facilities

Astronomical facilities have long
productive lifetimes; a blessing & a curse



Promise of the 2020’s

ALMA
Rubin/LSST

Roman/WFIRSTGMT

JWST



The Job Market



WHEW!

JAMES WEBB SPACE TELESCOPE

344 possible single point failures

....all avoided 

$60M/year for GO programs



JWST:  SMACS 0723



JWST:  M74 NIR-MIR



Kinds of Jobs for PhD Astronomers

• Postdoctoral

– Short-term (1-3 yr) research positions (mostly directed)

• Research Scientists
– Mostly semi-permanent.  Large range, from support to 

independent researchers.  Universities, observatories, 

government labs (e.g. NRAO, NOIRLab, GSFC, STScI, 

USNO).  Independent contractors (e.g.  JHU/APL, SWRI)

• University Faculty

– Short term contractual and permanent (tenured)                  

Research and  teaching

• Non-astro-research Government

– E.g. NASA, NSF, DOD, DOE, NOAA, etc.

• Non-astro-research Private Sector

– "Beltway Bandits," high-end computing, aerospace,        

sensors & optics, medical imaging, communications...



Kinds of $$$

• "Hard" money (reliable, long-term)

– Tenured faculty

– Civil servants

– Tenured & senior staff at national labs

• "Soft" money (term-limited, grants, contracts)

– Postdocs

– "Adjunct" faculty

– Many "research scientists"

– Federal contractors (e.g. SWRI)

– Other private sector  



2%

= Unemployment rate for astronomers

~ Transition rate

è ~ Full employment



2/3



~1/3 Faculty

~1/3 Research Scientists

~1/3 Non Astronomy   

Astronomy Long-term 

PhD Employment Pattern 

Through the 1990's:

65%

(Perley 2019)
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Employment Statistics – Sources



How many jobs?

~8500

=  Membership of AAS + Nonmembers  

- Non-grad degrees



Source: NSF1970-92: baseline

92-02: bump

> 2002: rise

Production of New Astronomy PhD's

Hubble

Exoplanets, Cosmology

2015-2022 avg



(Kamenetzky, White Paper, 2019)Black line: PhD’s produced

AAS Job Register Statistics



(Kamenetzky, White Paper, 2019)Black line: PhD’s produced

AAS Job Register Statistics

These are all jobs in astronomy

At face value:  2x as many PD's as PhD's
1 perm job for every PhD

But caveats!

Applicant pools include older PhD's
"          "          "     foreign PhD's



Employment Demographics Studies

Perley 2019



Employment Demographics Studies

Perley 2019

Followed actual post-PhD histories of over 1100 individual 
astronomers, unlike earlier studies using broad statistical 

measures or unreliable reporting (e.g. the "Rumor Mill" 
site). 

Data for 2000-2012. 



Perley 2019

12-Year Post-PhD Statistics (Data 2000-2012)

Frac starting perm job Frac leaving field



Perley 2019

12-Year Cumulative Employment (Data 2000-2012)

Permanent Astro Jobs 

Left Astro

Postdoc/Adjunct 

27%

65%



Employment Demographics Studies

Momcheva 2019

"Active" = published in professional literature within 3 yrs

35%
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Permanent Astro Jobs 

Left Astro

Postdoc/Adjunct 

27%

65%

Perley (2019): "The number of astronomy PhD's is not greatly

in excess of the number of careers available 

within the field."  [Data for 2000-2012]

Kamenetzky (2019): "The overall number of potentially per-

manent positions...has slightly increased in 

the past decade [2010-2019] to ~380 per year

compared to ~270 ten years earlier, roughly
keeping pace with the increase in new PhDs.”

permanent jobs in astronomy

Decadal Survey (2020): “There is no evidence of mismatch

between the number of PhD- or postdoc-

trained astronomers and the broad array of
desirable career pathways into the STEM 

workforce.”  
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27%
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Perley (2019): "The number of astronomy PhD's is not greatly

in excess of the number of careers available 

within the field."  [Data for 2000-2012]

Kamenetzky (2019): "The overall number of potentially per-

manent positions...has slightly increased in 

the past decade [2010-2019] to ~380 per year

compared to ~270 ten years earlier, roughly
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permanent jobs in astronomy

Decadal Survey (2020): “There is no evidence of mismatch

between the number of PhD- or postdoc-

trained astronomers and the broad array of
desirable career pathways into the STEM 
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~1/3 Faculty

~1/3 Research Scientists

~1/3 Non Astronomy   

Astronomy Long-term 

PhD Employment Pattern 

Through the 2000's:

65%

(Perley 2019)



Positions Held by UVa Astro PhD’s
(1967-2017; 130 Degrees)

Faculty                              33%
Research scientists         40%
Non-Astro 13%

Outreach                             2%
Secondary ed 1%

Postdocs                           11%
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Professional effort



~95(?)%

95(?)% of astronomers

love most of what 

they do 



Life as a Graduate Student



Thesis research

(narrow, deep)

Basics of many subfields (broad, shallow)
Coursework, colloquia, visitors, literature, etc



Thesis research
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10,000

= Number of HOURS of close engagement 
with a speciality before a person is ready to 

make important contributions

May involve actual reconfiguration of neural 

circuits(!)



10,000

= Number of HOURS of close engagement 
with a speciality before a person is ready to 

make important contributions

May involve actual reconfiguration of neural 

circuits
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Life as a Faculty Member



13

~ # Responsibilities of

a faculty member



Job Profile of a Faculty Member

• Teaching
– Classroom teaching (mostly undergrad – 90-95% nonmajors)

– Tutorial, small group instruction

– Course, curriculum, & resource development/management

– Student mentoring, advising, recommendations

– Outreach

• Research

– Personal – undirected

– Supervising grad student & postdoc research

– Management: lab/group direction, obtaining & administering finances (grants)

• Service/Administration
– Local department & university administration: operations, governance, policies,    

personnel evaluation (recruiting, promotions)

– Refereeing publications, proposal reviews

– Disciplinary activities, planning, meetings, advocacy

– National agency policy, planning, review

• Consulting 
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• Teaching
– Classroom teaching (mostly undergrad – 90-95% nonmajors)

– Tutorial, small group instruction

– Course, curriculum, & resource development/management

– Student mentoring, advising, recommendations

– Outreach

• Research

– Personal – undirected*

– Supervising grad student & postdoc research

– Management: lab/group direction, obtaining & administering finances (grants)

• Service/Administration
– Local department & university administration: operations, governance, policies,    

personnel evaluation (recruiting, promotions)

– Refereeing publications, proposal reviews

– Disciplinary activities, planning, meetings, advocacy

– National agency policy, planning, review

• Consulting

Tenured profs replace 

middle management







Sadly, in 2024,  academic freedom

is under assault from both ends of

the political spectrum.
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~90-200

= Number of UG students the        

average professor must 

teach each year

= 10 x S/F  (in 3-credit classes)



Student/Faculty Ratios



...and here they are!



~7:1
= Career averaged ratio of         

total teaching time to 

in-class time

Averaged effort for a 3-hour course:  ~20 hours/wk



~7:1

= Career averaged ratio of         
total teaching time to 

in-class time

Average effort for a 3-hour course: 20 hours/wk

First-time effort to a 3-hour course: 20-30 hours/wk

New burden for teachers!
Increasing emphasis on ELECTRONICS

*

* One hour of course video takes 50-100 hours of prep



1:1 to 3:1
= Ratio of real-time rehearsal 

to delivery time for a well-

prepped talk  

- An important class lecture

- A job talk

- A review talk

- A news conference 
- etc
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~55

= Number of hours per

week professors 

claim to work 



m 

UVa Faculty Senate Survey (2012)

Suspicious 
Non-Gaussian truncation! Mean: 57 hours

30% > 60 hours



Scientist Survey: Hours Worked (Nature)

Avg: 55 hours/wk



Scientist Survey: Hours Worked (Nature)
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Work-Life Balance?
Can be good, but unlikely 9-5x5



Work-Life Balance?
Can be good, but unlikely 9-5x5

Most observing is done at night
and at remote sites.



Work-Life Balance?
Can be good, but unlikely 9-5x5

Important deadlines are set by others
and are often inflexible. 



Work-Life Balance?
Can be good, but unlikely 9-5x5

Expected pace of research is set
by most productive outliers 

PhD



Work-Life Balance?
Can be good, but unlikely 9-5x5

Astronomy is a global enterprise.  Your colleagues
can be in any of the 24 time zones.   



Work-Life Balance?
Can be good, but unlikely 9-5x5

NASA mission schedules constrained by budget,  
technology development, person-power, orbital physics

-- not convenience of participants



Work-Life Balance?
Can be good, but unlikely 9-5x5

You will have many opportunities to travel for “work,”
often to nice places.  Take advantage of this hidden perk.



Scientist Survey: Hours Worked (Nature)
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Scientist Survey: Hours Worked (Nature)
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Job Profile of a Faculty Member

• Teaching
– Classroom teaching (mostly undergrad)

– Tutorial, small group instruction

– Course, curriculum, & resource development/management

– Student mentoring, advising, recommendations

– Outreach

• Research

– Personal - undirected

– Supervising grad student & postdoc research

– Management: lab/group direction, obtaining & administering finances (grants)

• Service/Administration
– Local department & university administration: operations, governance, policies,    

personnel evaluation (recruiting, promotions)

– Refereeing publications, proposal reviews

– Disciplinary activities, planning, meetings, advocacy

– National agency policy, planning, review

• Consulting 

TIM
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Job Profile of a Faculty Member

• Teaching
– Classroom teaching (mostly undergrad)

– Tutorial, small group instruction

– Course, curriculum, & resource development/management

– Student mentoring, advising, recommendations

– Outreach

• Research

– Personal -undirected

– Supervising grad student & postdoc research

– Management: lab/group direction, obtaining & administering finances (grants)

• Service/Administration
– Local department & university administration: operations, governance, policies,    

personnel evaluation (recruiting, promotions)

– Refereeing publications, proposal reviews

– Disciplinary activities, planning, meetings, advocacy

– National agency policy, planning, review

• Consulting 
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Life as a Research Scientist



Job Profile of a Research Scientist

• Research Support
– Observer support & training

– Telescope time allocation

– Software design, development, oversight

– Data analysis pipelines, data archives, quality assurance 

– Instrumentation development

– Documentation

– Facility upgrade projects 

– Policy formulation

– Personnel administration

• Personal Research
– Allocation usually specified; typically 15-50% but wide variation

– Grant support provides buy-outs of service time

• General Service

– Refereeing publications, proposal reviews

– Disciplinary activities, planning, meetings, advocacy

– National agency policy, planning, review

• Consulting 
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Job Profile of a Research Scientist

• Main occupational hazard of a research scientist?



Job Profile of a Research Scientist

• Main occupational hazard of a research scientist?

Meetings



~1/3 Faculty

~1/3 Research Scientists

~1/3 Non Astronomy   

Astronomy Long-term 

PhD Employment Pattern 

Through the 2000's:

65%

(Perley 2019)



Jobs drawing on general training in high-tech field

Examples:

Space science/applications (govt, contractors, commercial)

High-end computing (databases, AI)

Computational biology (genomics, neurology)

Communications (radio, microwave, fiber/laser)

Instrumentation (sensors, imaging, optics)

Medical imaging

"Non-Dedicated Astronomy" 

Be alert for opportunities to develop
transferable knowledge and skills
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3611

= Largest number of authors

on an astronomical paper



The Rise of Group Science

ADS Statistics on published Ast/Ap papers

# Authors      1975 2016

1               40%          7%

>2               26%        78%

>5                 3%        39%

Max # to date               54        1187 



3611

= Largest number of authors

on an astronomical paper.

Abbott et al., "Multi-Messenger Observations of a
Binary Neutron Star Merger," ApJL, 848, L12, 2017

Abbott et all !



GROUPS, 

not people



• 62 collaborations 

• (Can't fit in AstroPH author display)

• 3611 authors

• Author list is 10 pages long 

• (Normal ApJL total length is 4 pgs)

• 953 institutional affiliations

• Acknowledgements take 6 pgs

• 4 authors are already dead



• 62 collaborations 

• (Can't fit in AstroPH author display)

• 3611 authors

• Author list is 10 pages long 

• (Normal ApJL total length is 4 pgs)

• 953 institutional affiliations

• Acknowledgements take 6 pgs

• 4 authors are already dead

• By 2/2024 has generated only   

0.85 cites/author
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