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January 25, 2024 
 
Dear selection committee members: 
 
I am very pleased to nominate Joel Primack for the Albert Einstein World Award of 
Science. Joel is Distinguished Professor Emeritus of Physics at the University of 
California, Santa Cruz. He is a theoretical physicist with outstanding scientific 
accomplishments in several fields including particle physics, astrophysics, and 
cosmology. Prof. Primack has organized and led efforts to engage scientists in public 
policy, addressing global challenges with scientific principles and open-mindedness. 
 
Among Prof. Primack’s many scientific discoveries in physics and astrophysics, the 
development of the cosmological cold dark matter model stands out as a decades-long 
journey of creativity and collaboration. Prof. Primack and collaborators realized that 
gravitationally-interacting dark matter was responsible for galactic structure formation—
the birth of astronomical structures as we see them today. A leap of inspiration led them 
to postulate that the lightest supersymmetric particles could comprise the bulk of dark 
matter, and this hypothesis is still being tested with collider experiments at CERN. 
Through the years, Prof. Primack has deployed all manner of analytical and 
computational approaches to matching the observed structure with simulated models of 
galactic evolution. Most recently, high-resolution hydrodynamic simulations have given 
dramatic visual impact to the cold dark matter model, which has become the modern 
cosmological standard model. 
 
Prof. Primack has been recognized with several prestigious prizes for his scientific 
accomplishments and public communication. He was awarded the 2016 Leo Szilard 
Lectureship Award from the American Physical Society and the 2020 Lilienfeld Prize for 
“outstanding contributions to physics by a single individual who also has exceptional 
skills in lecturing to diverse audiences.” He received the 2024 Philip Hauge Abelson 
Prize from the American Association for the Advancement of Sciences, a prize awarded 
for significant contributions to the community through research and policy. In addition, 
Prof. Primack has given the Benjamin Dean Lecture at the California Academy of 
Sciences, the Lansdowne Lecture at the University of Victoria, the J. Robert 
Oppenheimer Memorial Lecture at Los Alamos, the Buhl Lecture at Carnegie Mellon 
University, and the Terry Lectures at Yale University. 
 
Throughout his career, Prof. Primack initiated and led a number of public policy efforts 
to address urgent global challenges. He created the U.S. Congressional Science and 
Technology Fellowship program in 1972 to recruit scientists to serve in legislative 
offices. This program has been enormously successful in training more than 2000 
alumni, some of whom have remained at the highest levels of government. He also 
organized the first American Physical Society studies of nuclear reactor safety and led 
the Federation of American Scientists Space Nuclear Power Arms Control project, 



    

 

which helped to end nuclear-powered satellite programs. Prof. Primack initiated the 
AAAS Science and Human Rights program and worked with the U.S. Senate to create 
the National Science Foundation Science for Citizens Program. All of these efforts 
demonstrate a deep and long-lasting engagement with public policy from a scientific 
point of view. 
 
Prof. Primack has continued to develop innovative scientific collaborations in a variety of 
topics. As high-performance computers became a powerful tool for complex 
simulations, he brought together computational physicists, machine learning experts, 
and theoretical astrophysicists to test the ΛCDM cold dark matter model. He led the 
University of California systemwide High-Performance AstroComputing Center and 
founded the UC Santa Cruz Astronomical Visualization Lab to focus on galaxy 
morphology. With colleagues from Google and Europe, he used deep learning 
techniques to enable “face recognition for galaxies,” making it possible to compare 
simulations with Hubble Space Telescope data. He continues to pursue creative 
approaches to these important science questions. 
 
As an educator, Prof. Primack mentored more than 50 graduate student researchers 
and 10 postdoctoral researchers at UC Santa Cruz. Many of those scientists are now 
scientific leaders in their own right, at prestigious universities and research institutes. He 
developed public outreach communication programs for museums, planetariums, and 
television. The popular cosmology books he authored with Nancy Ellen Abrams have 
thoughtfully embraced the scientific worldview as a starting point for cultural 
understanding.  
 
The Albert Einstein World Award for Science recognizes a rare blend of scientific 
achievement and leadership in addressing global challenges. Joel Primack has 
demonstrated this balance over a career of nearly 60 years, as he proposed creative 
solutions to particle physics and cosmology while leading a series of public policy 
science initiatives. He is an outstanding nominee for this award. 
 
 
Sincerely,  

 
 
Chancellor Cynthia K Larive 

University of California, Santa Cruz 
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         January 22, 2024 

 
To: The World Award of Science Selection Committee 

Re: Recommendation letter for Prof. Joel R. Primack 
Dear committee members: 

I am extraordinarily pleased and honored to write this letter of recommendation on behalf of 
Prof. Joel R. Primack for the World Award of Science. The prize criteria require that the 
recipient have made significant contributions to science through ground-breaking, innovative, 
impactful personal research; leading international and interdisciplinary collaborations; and 
mentoring and training of the next generation of scientists.  And finally, as if the above were not 
enough, a major contribution to solving the world’s problems!  What makes Joel Primack so 
exceptional is that he has in fact contributed strongly to every one of these areas.   
Prof. Primack is widely regarded as one of the “founding fathers” of the Cold Dark Matter theory 
of galaxy formation.  This theory was born from the convergence of four separate strands of 
research in the late 1970’s and early 1980’s.  First was the realization that an inflating early 
Universe would naturally generate a spectrum of initial density fluctuations that could seed the 
growth of galaxies.  Second was the realization (from astronomy) that most of the matter in the 
Universe is both weakly interacting and invisible (“dark”), a bizarre combination that normal 
matter does not satisfy.  The third strand was that new particle physics theories implied the 
existence of new particles that would combine these two properties, but the masses of possible 
different candidates differed greatly.  The final strand was the realization that the observed 
properties of galaxies and clusters of galaxies would depend on – and therefore might reveal – 
the nature of the dark-matter particle candidate.   

By 1984, the astronomical evidence had ruled out light and intermediate-mass particles, leaving 
only very heavy particles (or alternatively, axions) as possibilities for dark matter.  Such particles 
move slowly – and Joel himself coined the now universally-used term cold dark matter (CDM) 
to describe them. Acting as leader and overall scientific guide, Primack formed a small team 
which resulted in the paper known as Blumenthal, Faber, Primack, and Rees, Nature, 311, 517, 
1984 (BFPR). Now cited more than 1500 times, BFPR was the first soup-to-nuts description of 
how density perturbations born in cosmic inflation and comprised of cold dark matter plus 
normal matter could explain the masses and sizes of galaxies and clusters of galaxies in the 
Universe on all scales.  The theory quickly became the working paradigm for structure formation 
in cosmology and remains so today.  Joel Primack was the driving force behind writing the 
original paper, was the one who understood the entire spectrum of necessary physics from 
inflation to galaxies, and made the lion’s share of the intellectual contributions to it.  



In leading BFPR, Joel became the sparkplug for a long-lived group of students and collaborators 
who wrote many of the subsequent fundamental papers on galaxy formation based on Cold Dark 
Matter. These include foundational papers on the structure of dark-matter haloes (Bullock et al., 
Monthly Notices, 321, 559, 2001, 2061 cites; Wechsler et al., ApJ, 2002, 568, 52, 1057 cites), the 
mass profiles of galaxies (Blumenthal et al., ApJ, 301, 27, 1986, 1136 cites; Flores et al., ApJ, 
427, 1, 804 cites), and the role of mergers in shaping galaxy properties (Lotz et al., ApJ, 672, 
177, 420 cites). His student Rachel Somerville wrote the Santa Cruz SAM, one of the most 
widely used semi-analytic codes for modeling galaxies (Somerville, Monthly Notices, 320, 504, 
2001, 639 cites). With collaborator Klypin, Primack pioneered the Bolshoi-Planck N-body 
simulations of dark-matter clustering (Klypin et al., ApJ, 740, 102, 2011, 842 cites).  Presently 
Joel is leading Agora, a collaboration of the world’s major galaxy simulators who agreed to test 
their galaxy-formation codes by modeling the same galaxy starting with the same initial 
conditions.  Senior group leaders were a bit reluctant to have their work put under the 
microscope this way, but the results – just now emerging – are going to provide invaluable 
insights into how much these much-used “hydro codes” can really be trusted.  
Joel Primack has also been one of the most effective mentors in cosmology, and many of his 
students and postdocs have become leaders in the field.  Advisee Bullock is now Dean of the 
School of Physical Sciences at UC Irvine, and advisee Wechsler is the director of the Kavli 
Institute for Particle Astrophysics and Cosmology at Stanford.  Advisee Somerville leads the 
cosmology group at the Flatiron Institute in NYC.  Postdoc Lotz was recently director of the 
Gemini Observatory and is now taking over as director of Space Telescope Science Institute.  
His most recent advisee Viraj Pandya is a Hubble Fellow at Columbia whose work with Primack 
on early “pickle-shaped” galaxies was recently featured on the front page of the NY Times.  
With colleague Avishai Dekel, Primack has also hosted the Santa Cruz Galaxy Workshop at 
UCSC for the past two decades, which has consistently attracted leading cosmologists and their 
students from around the world.  By providing continuity of focus over many years, this unique 
annual workshop has generated many of the leading ideas in galaxy evolution theory. Household 
words such as “galaxy compaction”, “cold streams”, and the “star-forming main sequence” have 
had their genesis here.  The workshop is specifically aimed at junior scientists – the great 
majority of talks are given by students and postdocs, and many well known scientists got their 
start in its famously nurturing environment.  
Beyond cosmology, Joel Primack has always been mindful of society’s larger problems and the 
role that responsible physicists should play. He co-authored with Frank von Hippel the 
book Advice and Dissent: Scientists in the Political Arena (1974), and he worked with von 
Hippel and Senator Ted Kennedy to create the NSF Science for Citizens program. He helped 
initiate the American Physical Society (APS) program of studies on public policy issues in 1974 
and co-authored with Freeman Dyson the proposal for the APS Nuclear Reactor Study. Primack 
helped organize the APS’s Forum on Physics and Society, and he shared the 1977 Forum on 
Physics and Society Award with von Hippel.  
In 1988, Primack led the Federation of American Scientists program on space nuclear reactor 
arms control and helped stop the launching of Soviet reactor-powered satellites. Primack started 
the program on Science and Human Rights at the American Association for the Advancement of 
Science (AAAS) and chaired the AAAS Committee on Science, Ethics, and Religion from 2000 
to 2002. In 1995, he was made a Fellow of the AAAS “for pioneering efforts in the 
establishment of the AAAS Congressional Science Fellows Program and for dedication to 



expanding the use of science in policymaking throughout government”.  His role in establishing 
the Congressional Science and Technology Policy Fellowships was honored with the award of 
the APS Leo Szilard Lectureship in 2016. 
Prof. Primack’s third passion is communicating the importance of cosmology to the general 
public.  These efforts began when Joel teamed up with spouse Nancy Abrams to develop a novel 
course called “Cosmology and Culture” at UCSC, which they taught for over a decade.  This 
course was the first, to my knowledge, that went beyond the nuts and bolts of modern cosmology 
to talk about why this knowledge is important to humanity. They argued that every culture’s 
origins story is actually intended as a moral blueprint for how the world “ought” to work.  Far 
from being irrelevant, these stories set the stage for how a culture should behave, in relation to 
the world and to fellow human beings. 
Highlighting the moral nuggets that are latent in modern scientific cosmology became a driving 
force behind Primack and Abrams’ subsequent work.  Their two books View from the Center of 
the Universe and The New Universe and the Human Future: How a Shared Cosmology Could 
Transform the World argue that, far from being insignificant, our beautiful planet Earth may be 
unique in the Universe, or at least very rare.  From that may grow the compulsion to preserve it, 
which is really the root of the environmental movement.  Also important is the notion that we 
arrived here by the laws of physics and must live by them – no miracles will intervene to save 
our planet if we destroy it.  These books have been extremely well received, and the authors have 
lectured at Yale, the Hebrew University in Jerusalem, and numerous other academic institutions.  

To my knowledge, this body of thought by Primack and Abrams is the first to attempt to draw 
moral lessons from the laws of physics and astrophysics.  Though not yet translated into specific 
policies, their work argues that modern cosmological knowledge is in fact the basis of all 
environmental policy, and as such needs to be the indispensable guide to planning Earth’s future 
over coming decades.  
To summarize, Joel Primack’s remarkable career has touched every base and sounded every note 
that is mentioned in the criteria for awarding the World Award of Science – originality, impact, 
interdisciplinary synthesis, leadership, sustained focus, and concern for the most important 
problems facing humanity. I urge you to recognize his outstanding contributions with this 
incredibly well deserved award. 

 
Sincerely yours, 

 

 
 

Sandra M. Faber 
Professor Emerita of Astronomy and Astrophysics, University of California, Santa Cruz 
Astronomer Emerita, University of California Observatories 
University Professor, University of California

 



 

 

19 January 2024 

Supporting Nomination: Prof. Joel Primack for Albert Einstein World Award of Science 

I am not well credentialed to judge Joel Primack’s contributions to astrophysics.  However, like 

Albert Einstein, Primack has been engaged with public affairs and I can testify to his impact.   

Specifically, a half century ago, Primack initiated the creation of the Science and Technology 

Policy Fellowships, which today enable hundreds of scientists and engineers each year to spend a 

year advising the United States Government’s Congressional and Executive Branches.  Some 

return to academia and industry but many stay in government, thereby upgrading the US 

Government’s capacity to promote beneficial uses of science and technology and to mitigate 

adverse impacts. 

I am familiar with Primack’s impacts because, when he was a physics graduate student and I was 

an Assistant Professor of physics at Stanford in 1969-70, during the Vietnam War, Primack 

organized a year-long student workshop of the role of science advising. He invited me to be the 

faculty advisor for that workshop during the spring of 1970. The workshop inspired me to go 

into policy myself and later found Princeton University’s Program on Science and Global 

Security, which has had a number of impacts, including working with Gorbachev’s science 

advisors to end the Cold War nuclear arms race.  Primack and I also co-authored, Advice and 

Dissent: Scientists in The Political Arena (Basic Books and New American Library, 1974). 

The most important impact of the workshop, however, was in proposing Congressional Science 

Fellowships.  Primack took that proposal to the American Physical Society and the American 

Association for the Advancement of Science (AAAS) and they each created a fellowship.  This 

inspired other societies to do the same, and that inspired the Executive Branch to follow suit.  

Today 24 US science and engineering societies sponsor Congressional Fellowships and four 

sponsor Executive Branch Fellowships,.  In addition, Executive Branch agencies sponsor more 

than 150 fellowships that are administered by the AAAS.  A class photo of the 2023-24 fellows 

may be seen here. In the timeline for the AAAS program, there is an item at 1972: 

“DR. JOEL PRIMACK URGES CREATION OF A FELLOWSHIP PROGRAM. Dr. Joel Primack, a 
University of California at Santa Cruz physics professor and member of several AAAS committees, 

played a key role in urging AAAS to establish a congressional fellowship program. During the Stanford 

Workshops on Political and Social Issues in 1969 and 1970, participants addressed the role of 
scientists and engineers in advising the government. Along with a questionnaire sent to Congress, Dr. 

Primack and others recommended the creation of a congressional internship program...  

Sincerely yours, 

 

Frank N. von Hippel, Professor of Public and International Affairs and Senior Research emeritus, 

Princeton University, fvhippel@princeton.edu  

https://www.aaas.org/programs/science-technology-policy-fellowships/partner-societies-st-policy-fellowships
https://www.aaas.org/programs/science-technology-policy-fellowships/executive-branch-fellowship
https://www.aaas.org/programs/science-technology-policy-fellowships/executive-branch-fellowship
https://www.aaas.org/programs/science-technology-policy-fellowships
https://www.aaaspolicyfellowships.org/timeline
mailto:fvhippel@princeton.edu


Joel R. Primack, Distinguished Professor of Physics Emeritus 
University of California, Santa Cruz 

 
Scientific contributions 

• First modern theory of nuclear fission (Primack, PRL 1966)  

• First calculation of the mass of the charmed quark (1973),  

• Creation of the modern cosmological standard model, ΛCDM (1983) 

• Analysis of dark matter halo assembly history in structure formation (2002) 

• Comparison of high-resolution Bolshoi cosmological simulations with observations 
(2011) 

• “Face recognition for galaxies” - using deep learning to compare simulations with 
Hubble Space Telescope observations (2018) 

• Effect of varying radiogenic heating of rocky planets on planetary habitability (2020) 
 
Contributions to solving global challenges 

• Founder of Congressional Science and Technology Fellowship Program for the American 
Association for the Advancement of Science and the American Physical Society (1973). 
More than 2000 scientists have passed through this program and engaged with complex 
policy issues in the U.S. government. 

• Initiated APS studies on public policy: nuclear reactor safety (1972) 

• Initiated AAAS Science and Human Rights program (1976) 

• Founded NSF Science for Citizens Program (1977) 

• Federation of American Scientists Space Nuclear Power Arms Control project (1987-89) 
 
International recognition 

• Senior Award of the Alexander von Humboldt Foundation, 1999 

• 2016 APS Leo Szilard Lectureship Award 

• 2020 APS Julius Edgar Lilienfeld Prize 

• 2024 AAAS Philip Hauge Abelson Prize 
 
Leadership in the scientific community through collaboration 

• President of Sigma Xi scientific honorary (2018-2019) 

• Director of University of California High-Performance AstroComputing Center (UC-
HiPACC) (2010-2015) 

• Initiated and leads Assembling Galaxies of Resolved Anatomy (AGORA) project (2014-) 

• Founder and host of the annual Santa Cruz Galaxy Workshop 

• Chair, APS Forum on Physics and Society (2005 and 2019) 
 
Educational contributions 

• Mentored 50 graduate student researchers and 10 postdoctoral researchers 

• Public lectures and multimedia presentations on modern cosmology and its 
implications for society and the environment 

 



 



Joel Primack 
 

Distinguished Professor of Physics Emeritus, University of California, Santa Cruz 
Cell: (831) 345-8960; Office Phone: (831) 459-2580, Fax: -3043; Home (831) 425-1194; Email: joel@ucsc.edu 

Education: Princeton University A.B. 1966 Physics (Summa cum Laude, Valedictorian); Stanford University PhD 
1970 Physics 

Academic Positions: Junior Fellow, Society of Fellows, Harvard University 1970-73. Assistant Professor of 
Physics, UCSC 1973-1977; Associate Professor of Physics, UCSC, 1977-1983; Professor of Physics, UCSC 1983-
present; Distinguished Professor 2007-; Emeritus 2014-. Chair, UCSC Committee on Educational Policy, 1992-94; 
Chair, UCSC Committee on Computing and Telecommunications, 2008- 2011; Chair, University Committee on 
Computing and Communications, 2010-12; Director, University of California systemwide High-Performance 
Astro-Computing Center (UC-HiPACC), 2010-2015, including organizing annual AstroComputing Summer Schools. 
Hosting the annual Santa Cruz Galaxy Workshop, a major international meeting. 

Honors (partial list): A. P. Sloan Foundation Research Fellowship, 1974-1978 
American Physical Society Forum on Physics and Society Award, 1977; APS Fellow, 1988 
American Association for the Advancement of Science (AAAS), Fellow, 1995 
Senior Award of the Alexander von Humboldt Foundation, 1999                               
California Academy of Sciences, Fellow, 2009  
Spirit of Rustum Roy Award, Chopra Foundation, 2012                                                                   
Leo Szilard Lectureship Award of the American Physical Society, 2016 
President, Sigma Xi (Scientific Research Honor Society), 2018-19 
American Physical Society Julius Edgar Lilienfeld Prize, 2020 
AAAS Philip Hauge Abelson Prize, 2024 

Advice (partial list): SAGENAP advisory panel to DOE/NSF 2000-2001; NSF Astronomy Theory Review Panel 2000; 
DOE Lehman Review of SNAP Proposal 2001; Chair, NASA Cosmology panel on LTSA and ADP 2001; Cosmology 
Panel, Hubble Space Telescope Time Allocation Committee 2003, 2017; National Academy Beyond Einstein 
panel, 2006-07; National Academy Review of NASA Technology Roadmap, 2010-11. 

American Physical Society activities (partial list): Executive Committee, APS Division of Astrophysics, 2000-2002; 
APS Panel on Public Affairs (POPA) 2002-2004; Chair, POPA Task Force on Moon-Mars Program and Funding for 
Astrophysics 2004; Chair, APS Forum on Physics and Society 2005 and 2019; Chair, APS Sakharov Prize 
committee 2009 

Outreach (partial list): Smithsonian National Air and Space Museum, Advisory Committee on Cosmic 
Voyage IMAX film, 1994-1996. Co-organizer, "Cosmic Questions" Conference, Smithsonian Museum of Natural 
History, Washington, DC, April 14-16, 1999. Over 100 public lectures on galaxies and cosmology, including 
Lansdowne Lecture, University of Victoria (September 2004); Halliday Lecture, UCSC (March 2006, with Nancy 
Abrams); Frontiers of Science Lecture, University of Utah (April 2006, with Nancy Abrams); Sackler Lecture, UC 
Berkeley (May 2006, with Nancy Abrams); NASA Ames Directors Colloquium (October 2006, with Nancy 
Abrams); J. Robert Oppenheimer Memorial Lecture, Los Alamos (July 2007); Banquet Lecture, APS Division of 
Plasma Physics, Orlando, FL (November 2007); APS Annual Meeting Public Lecture, St. Louis Science Center (April 
2008, with Nancy Abrams); Buhl Lecture, Carnegie-Mellon University (April 2008); Banquet Lecture, U. S. Army 
Science Conference, Orlando, FL (December 2007, with Nancy Abrams); Dwight H. Terry Lectureship, Yale 
University (four lectures over two weeks in October 2009, with Nancy Abrams); Supercomputing the Universe 
(Keynote talk, Vail Computer Elements Conference, June 2013); Distinguished Lecture, Scientific Computing and 
Imaging (SCI) Institute, University of Utah (April 2016); Talks at Google: New Insights on Galaxy Formation (May 
2017); UCSC Emeriti Research Lecture (November 2020); Golden Webinar in Astrophysics (April 2021). TV 
documentaries including Inside the Milky Way. Help with Adler, Hayden, and Morrison Planetarium Shows.   

mailto:joel@ucsc.edu
https://www.youtube.com/watch?v=gOxgpMqjNHs


Books 
• Joel R. Primack and Frank von Hippel, Advice and Dissent: Scientists in the Political Arena (New York: Basic 

Books, 1974; New American Library, 1976) http://physics.ucsc.edu/~joel/Advice_and_Dissent.pdf  
• Joel R. Primack and Nancy Ellen Abrams, The View from the Center of the Universe: Discovering Our 

Extraordinary Place in the Cosmos (New York: Riverhead/Penguin, 2006; London: HarperCollins, 2006; Paris: 
Laffont, 2008; and other foreign editions) http://viewfromthecenter.com/  

• Nancy Ellen Abrams and Joel R. Primack, The New Universe and the Human Future: How a Shared 
Cosmology Could Transform the World (Yale University Press, 2011; Barcelona: Antoni Bosch, 2013) 
http://new-universe.org/; http://www.el-nuevo-universo.com/  
 

Papers Over 500 scientific papers, >56,000 citations, h-index = 104 (Google Scholar); plus many popular articles 
in American Scientist, IEEE Spectrum, Scientific American, Science, Sky & Telescope, etc.  

Primack’s undergraduate senior thesis first applied modern nuclear physics theory to nuclear fission (Primack 
1966).  His graduate and post-graduate research was on particle physics, including papers with Brodsky on 
composite particles, and papers on what is now known as the standard model of particle physics.  Lee, Primack, 
and Treiman 1972 calculated the mass of the charm quark, in agreement with the discovery of the J/Ψ in 1974.   

Primack is best known for helping to create the modern cosmological standard model, ΛCDM.   He was the first 
to propose that the lightest supersymmetric partner particle is a natural candidate for the dark matter particle 
(Pagels & Primack 1982), which led to warm dark matter (Blumenthal, Pagels, Primack 1982) and then cold dark 
matter (Primack & Blumenthal 1983; Blumenthal, Faber, Primack, Rees 1984; Primack 1984).  Subsequent work: 
• baryonic contraction of dark matter galactic halos (Blumenthal, Faber, Flores, & Primack 1986) 
• how to discover dark matter (Primack, Seckel, & Sadoulet, Annual Rev. Nuclear & Particle Science 1988) 
• calculations of linear power spectra for many CDM variants (John Holtzman’s 1989 dissertation based on 
Blumenthal & Primack 1983 code, and comparison with observations Holtzman & Primack 1993) 
• dynamical effects of a cosmological constant, including on the growth rate of structure (Lahav, Lilje, Primack, 
& Rees 1991) 
• cosmological structure formation simulations on CDM variants Cold + Hot Dark Matter (Klypin et al. 1993, 
Primack et al. 1995) and LCDM (Klypin, Primack, & Holtzman 1996) compared with observations 
• conflicts between steep central dark matter halo profiles in dark matter simulations vs. observations  of 
dwarf galaxies and galaxy clusters (Flores & Primack 1994, based on Flores dissertation research with Primack) 
• improvements in semi-analytic modeling of the galaxy population (Rachel Somerville’s thesis paper 
Somerville & Primack 1999; also Somerville, Primack & Faber 2001 and many subsequent papers including 
Somerville et al. 2012, Gilmore et al. 2012, Porter et al. 2014ab, Brennan et al. 2015, Pandya et al. 2017) 
• semi-analytic modeling of damped Lyα systems (Ari Maller’s dissertation papers with Prochaska, Somerville, 
and Primack 2000-2002) 
• dark matter halo concentration evolution and angular momentum distribution (Primack’s grad student 
James Bullock's dissertation papers with Avishai Dekel, Anatoly Klypin, and Primack 2001) 
• dark matter halo assembly history and angular momentum evolution (Primack’s grad student Risa Wechsler’s 
dissertation papers with Avishai Dekel, Anatoly Klypin, and Primack 2002) 
• halo occupation distribution and predicted evolution of the galaxy two-point correlation function (Kravtsov 
et al. 2004), subsequently shown to have correctly predicted observed galaxy correlations 
• Gini-M20 non-parametric classification of galaxy images (Lotz, Primack, & Madau 2004 and many subsequent 
papers, including observability timescales for indications of galaxy mergers (Lotz, Jonsson, Cox, and Primack 
2008, 2011ab) used for measurement of galaxy merger rates compared with theory (Lotz et al. 2011) 
• shapes of dark matter halos (Brandon Allgood's dissertation paper with Primack, 2006) 
• the Sunrise code for producing images from galaxy simulations including the effects of stellar evolution and 
dust scattering, absorption, and re-emission of light (Patrik Jonsson’s dissertation and postdoc research with 
Primack, 2002-2010; papers and MAST mock images with Greg Snyder and Raymond Simons, 2015-2024) 

http://physics.ucsc.edu/~joel/Advice_and_Dissent.pdf
http://viewfromthecenter.com/
http://new-universe.org/
http://www.el-nuevo-universo.com/


• comparing extragalactic background light from calculations with observations (Rudy Gilmore and Alberto 
Dominguez dissertation papers with Primack 2010, and many subsequent papers including Dominguez+2024)  
• high-resolution Bolshoi cosmological simulations compared with observations (Klypin, Trujillo-Gomez, & 
Primack 2011, Trujillo-Gomez, Klypin, Primack, Romanowsky 2011, Prada et al. 2012, with analyses by Peter 
Behroozi, Mike Busha, Risa Wechsler et al. 2012, and the Klypin-Primack Bolshoi-Planck simulations 2016, Halo 
Demographics Rodriguez-Puebla et al. 2016, Galaxy-Halo Connection Rodriguez-Puebla et al. 2017) 
• high-resolution hydrodynamic cosmological galaxy simulations, including roles of cold streams and violent 
disk instabilities, compared with HST CANDELS survey (papers with Daniel Ceverino, Avishai Dekel, Sandra Faber, 
Anatoly Klypin, Nir Mandelker, Sandro Tacchella, Matteo Tomassetti, Adi Zolotov, et al. 2010-)  
• leadership of AGORA comparison of high-resolution cosmological galaxy simulations by leading codes 
• discovery of and explanation for prolate (pickle-shaped) early-stage galaxies (Ceverino, Primack, Dekel 2015)  
• effect of varying radiogenic heating of rocky planets on volcanic activity, magnetic field generation, and plate 
tectonics -- and therefore of planetary habitability (Nimmo, Primack+2020) 
• deep learning for galaxies, papers published & in preparation in collaboration with Marc Huertas-Company, 
Dekel, and others comparing many features of simulated and observed galaxies, including galaxy morphological 
evolution, compaction, and giant clumps in star-forming galaxies 
 

Leadership in creating new institutions Primack co-organized Stanford Workshops on Political and Social Issues 
(SWOPSI) in 1969, courses for credit that aim to change the world, a program that continued at Stanford for 
twenty years.  Primack played the main role in starting the Congressional Science and Technology Fellowship 
Program of the American Physical Society (APS) and the American Association for the Advancement of Science 
(AAAS) in 1973, through which over 2000 scientists have now served on Congressional staffs.  This has evolved 
into the AAAS Science and Technology Fellowship Program, which now places about 300 scientists each year in 
government internships.  Primack co-organized the APS Forum on Physics and Society in 1972.  In 1972, Primack 
proposed that APS conduct studies on public policy issues, including writing with Freeman Dyson the proposal 
for the first study, on nuclear reactor safety, and raising the funding for it.  Primack initiated the AAAS Science 
and Human Rights program in 1976, including the Coalition on Science and Human Rights.  Primack and Frank 
von Hippel worked with Senator Ted Kennedy to draft the legislation and organize the Congressional hearings 
for the NSF Science for Citizens Program, which was signed into law in 1977.  In 1987-89 Primack initiated and 
led the Federation of American Scientists Space Nuclear Power Arms Control project, which helped to end the 
USSR’s nuclear reactor powered ROSAT satellite program.  Primack proposed the University of California High-
Performance Astrocomputing Center (UC-HiPACC) and directed it 2010-2015, including organizing annual 
conferences and summer schools.  In 2017 Primack was thanked by Space Telescope Science Institute (STScI) for 
proposing anonymous review of Hubble Space Telescope (HST) proposals, which led to anonymized proposals 
for STScI programs including HST and James Webb Space Telescope. This resulted in a higher fraction of 
successful proposals by women and young scientists, and proposals are now anonymous for many other NASA 
programs. 

Innovations at UCSC For more than a decade Primack co-taught with Nancy Ellen Abrams the UCSC course 
Cosmology and Culture, which developed a new visual language for modern cosmology that provided the basis 
for our co-authored books and many public lectures.  In teaching elementary physics, Primack pioneered at 
UCSC Harvard physicist Eric Mazur’s Peer Instruction, also known as active learning and the flipped classroom.  
As chair of the UCSC and then the UC systemwide computer committee, Primack helped UC negotiate free 
access to non-advertising Gmail and Google documents for current students and faculty. 



Joel R. Primack (with Google Scholar citation numbers, h-index: 104) 

Ten Selected Papers (in chronological order) 

Formation of galaxies and large-scale structure with cold dark matter 1984, Nature 311, 517. 
Blumenthal, G. R., Faber, S. M., Primack, J. R., Rees, M. J. (2446 citations as of January 2024) 
 
Contraction of dark matter galactic halos due to baryonic infall 1986, ApJ 301, 27. Blumenthal, G. R., 
Faber, S. M., Flores, R., Primack, J. R. (1515) 
 
Dynamical effects of the cosmological constant 1991, MNRAS 251, 128. Lahav, Ofer, Lilje, Per 
B., Primack, Joel R., Rees, Martin J. (1010) 

Observational and theoretical constraints on singular dark matter halos 1994, ApJ 427, 1.  Flores, 
Ricardo A., Primack, Joel R. (1094) * 
 
Semi-analytic modeling of galaxy formation: the local Universe 1999, MNRAS 310, 1087. Somerville, 
Rachel S., Primack, Joel R. (1452) * 

Profiles of dark haloes: evolution, scatter and environment 2001, MNRAS 321, 559. Bullock, J. S., 
Kolatt, T. S., Sigad, Y., Somerville, R. S., Kravtsov, A. V., Klypin, A. A., Primack, J. R., Dekel, A. 
(2624) * 

A Universal Angular Momentum Profile for Galactic Haloes 2001, ApJ 555, 240. Bullock, J. S., Dekel, 
A. Kolatt, T. S., Kravtsov, A. V., Klypin, A. A., Porciani, C., Primack, J. R. (1062) * 
 
Concentrations of dark halos from their assembly histories 2002, ApJ 568, 52. Wechsler, R. H., 
Bullock, J. S., Primack, J. R., Kravtsov, A. V., Dekel, A. (1366) * 

Extragalactic background light inferred from AEGIS galaxy-SED-type fractions 2011, MNRAS 410, 
2556, A. Dominguez, J. R. Primack, et al. (1005) * 
 
Halos and galaxies in the standard cosmological model: results from the Bolshoi simulation 2011, ApJ 
740, 102. A. Klypin, S. Trujillo-Gomez, J. Primack (1166) 

* These papers are based on PhD dissertation research supervised by Joel Primack 
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[29] Clayton Strawn, Santi Roca-Fàbrega, Nir Mandelker, Joel Primack,
Jonathan Stern, Daniel Ceverino, Avishai Dekel, Bryan Wang, and Rishi
Dange. O VI traces photoionized streams with collisionally ionized bound-
aries in cosmological simulations of z ∼ 1 massive galaxies. MNRAS, 501
(4):4948–4967, March 2021.

[30] Lorenzo Zanisi, Marc Huertas-Company, François Lanusse, Connor
Bottrell, Annalisa Pillepich, Dylan Nelson, Vicente Rodriguez-Gomez,
Francesco Shankar, Lars Hernquist, Avishai Dekel, Berta Margalef-
Bentabol, Mark Vogelsberger, and Joel Primack. A deep learning ap-
proach to test the small-scale galaxy morphology and its relationship with
star formation activity in hydrodynamical simulations. MNRAS, 501(3):
4359–4382, March 2021.

[31] F. Nimmo, J. Primack, S. Faber, E. Ramirez-Ruiz, and M. Safarzadeh.
Radiogenic heating and its influence on rocky planet dynamos and hab-
itability. In Bulletin of the American Astronomical Society, volume 53,
page 0704, March 2021.

[32] Skanda Koppula, Victor Bapst, Marc Huertas-Company, Sam Black-
well, Agnieszka Grabska-Barwinska, Sander Dieleman, Andrea Huber,

5



Natasha Antropova, Mikolaj Binkowski, Hannah Openshaw, Adria Re-
casens, Fernando Caro, Avishai Deke, Yohan Dubois, Jesus Vega Ferrero,
David C. Koo, Joel R. Primack, and Trevor Back. A Deep Learning Ap-
proach for Characterizing Major Galaxy Mergers. arXiv e-prints, page
arXiv:2102.05182, February 2021.

[33] Omri Ginzburg, Marc Huertas-Company, Avishai Dekel, Nir Mandelker,
Gregory Snyder, Daniel Ceverino, and Joel Primack. The nature of giant
clumps in high-z discs: a deep-learning comparison of simulations and
observations. MNRAS, 501(1):730–746, February 2021.

[34] Francisco Prada, Joel Primack, and Anatoly Klypin. BAOs of DESI galax-
ies in Early Dark Energy cosmologies cb1. In APS April Meeting Abstracts,
volume 2021 of APS Meeting Abstracts, page Z08.005, January 2021.

[35] Joel Primack. Julius Edgar Lilienfeld Prize (2020): New Challenges in
Cosmology, Galaxy Formation, and Planets. In APS April Meeting Ab-
stracts, volume 2021 of APS Meeting Abstracts, page D08.001, January
2021.

[36] B. Zhang, K. Lee, A. Krolewski, B. Horowitz, J. Primack, and
D. Hellinger. Forecasting High-z Galaxy-Cosmic Web Alignments for
Subaru-PFS. In American Astronomical Society Meeting Abstracts, vol-
ume 53 of American Astronomical Society Meeting Abstracts, page 154.05,
January 2021.

[37] C. Osborne, S. Salim, I. Damjanov, S. Faber, M. Huertas-Company,
D. Koo, K. Mantha, D. McIntosh, J. Primack, and S. Tacchella. CAN-
DELS Meets GSWLC: Evolution of the Relationship Between Morphol-
ogy and Star Formation Since z = 2. In American Astronomical Society
Meeting Abstracts, volume 53 of American Astronomical Society Meeting
Abstracts, page 113.06, January 2021.
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Guo, David C. Koo, Joel R. Primack, Zhu Chen, Hassen M. Yesuf, Lin Lin,
Guillermo Barro, Jerome J. Fang, Viraj Pandya, M. Huertas-Company,
and Shude Mao. Structural and stellar-population properties versus bulge
types in Sloan Digital Sky Survey central galaxies. MNRAS, 493(2):1686–
1707, April 2020.
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Faber, A. Dekel, J. R. Primack, Y. Guo, D. D. Kocevski, J. C. Muñoz-
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moer, Michael Ledlow, Mario Livio, Bahram Mobasher, Paolo Padovani,
Casey Papovich, Joel Primack, Bernard Rauscher, William Reach, Alvio
Renzini, Marcia Rieke, Piero Rosati, Katherine Roth, Jean-Renã© Roy,
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J. W. F. Valle and A. Pérez, editors, Cosmological Dark Matter, page 81,
January 1994.

[414] Anatoly Klypin, Jon Holtzman, Joel Primack, and Eniko Regos. Structure
Formation with Cold plus Hot Dark Matter. ApJ, 416:1, October 1993.

[415] Ricardo Flores, Joel R. Primack, George R. Blumenthal, and S. M. Faber.
Rotation Curves from Baryonic Infall: Dependence on Disk-to-Halo Ratio,
Initial Angular Momentum, and Core Radius, and Comparison with Data.
ApJ, 412:443, August 1993.

[416] Joel R. Primack. Cosmology after COBE—Review for particle physicists.
Pramana, 41(S1):441–453, July 1993.

[417] Scot S. Olivier, Joel R. Primack, George R. Blumenthal, and Avishai
Dekel. Significant Cluster Correlations at 30 H -1 Mpc: Can Standard
Models Be Ruled Out? ApJ, 408:17, May 1993.

50



[418] Jon A. Holtzman and Joel R. Primack. Cluster Correlations for Cold +
Hot Dark Matter and Other Models. ApJ, 405:428, March 1993.

[419] J. R. Primack. Cluster correlations favor - Cold + hot dark matter. In
Particle Astrophysics, page 461, January 1993.

[420] J. R. Primack. Particle Astrophysics after COBE- Blois 92- Summary
Talk. In Particle Astrophysics, page 439, January 1993.

[421] Joel Primack. Cluster Correlations for Cold + Hot Dark Matter and Other
Models. In David B. Cline, editor, Gamma Ray - Neutrino Cosmology and
Planck Scale, volume 2, page 28, January 1993.

[422] R. Nolthenius, A. Klypin, and J. R. Primack. Galaxy groups in cold + hot
and CDM models: a robust statistic for comparison with observations. In
Francois Bouchet and Marc Lachieze-Rey, editors, Cosmic Velocity Fields,
volume 9, page 567, January 1993.

[423] Avishai Dekel, George R. Blumenthal, Joel R. Primack, and David Stan-
hill. Large-scale periodicity and Gaussian fluctuations. MNRAS, 257:715,
August 1992.

[424] Scot S. Olivier, Joel R. Primack, and George R. Blumenthal. Formation
and evolution of the disc in spiral galaxies - Viscous models without infall.
MNRAS, 252:102–115, September 1991.

[425] Ofer Lahav, Per B. Lilje, Joel R. Primack, and Martin J. Rees. Dynamical
effects of the cosmological constant. MNRAS, 251:128–136, July 1991.

[426] Steven Aftergood, David W. Hafemeister, Oleg F. Prilutsky, Joel R. Pri-
mack, and Stanislav N. Rodionov. Nuclear Power in Space. Scientific
American, 264(6):42–47, June 1991.

[427] Hardy M. Hodges and Joel R. Primack. Strings, texture, and inflation.
Phys. Rev. D, 43(10):3155–3172, May 1991.

[428] Sheila Jasanoff and Joel R. Primack. The Fifth Branch: Science Advisors
as Policymakers. Physics Today, 44(9):82, January 1991.

[429] Joel R. Primack. Non-Zel’dovich Fluctuations from Inflation. In Kat-
suhiko Sato and Jean Audouze, editors, Primordial Nucleosynthesis and
Evolution of Early Universe, volume 169 of Astrophysics and Space Sci-
ence Library, page 193, January 1991.

[430] L. Kofman, G. R. Blumenthal, H. Hodges, and J. R. Primack. Generation
of Non-Flat and Non-Gaussian Perturbations from Inflation. In David W.
Latham and Luiz A. N. da Costa, editors, Large-scale Structures and Pe-
culiar Motions in the Universe, volume 15 of Astronomical Society of the
Pacific Conference Series, page 339, January 1991.

51



[431] J. R. Primack, Scot Olivier, G. R. Blumenthal, and A. Dekel. Cluster-
Cluster Correlations. In David W. Latham and Luiz A. N. da Costa,
editors, Large-scale Structures and Peculiar Motions in the Universe, vol-
ume 15 of Astronomical Society of the Pacific Conference Series, page
251, January 1991.

[432] O. Lahav, P. B. Lilje, J. R. Primack, and M. J. Rees. The Invisible Cos-
mological Constant. In T. Shanks, A. J. Banday, and R. S. Ellis, editors,
Observational Tests of Cosmological Inflation, volume 348 of NATO Ad-
vanced Study Institute (ASI) Series C, page 375, January 1991.

[433] G. R. Blumenthal, D. Stanhill, A. Dekel, and J. R. Primack. Large Scale
Periodicity and Gaussian Fluctuations. In Bulletin of the American As-
tronomical Society, volume 22, page 1337, September 1990.

[434] Bernard Carr and Joel Primack. Searching for MACHOs. Nature, 345
(6275):478–479, June 1990.

[435] Scot Olivier, George R. Blumenthal, Avishai Dekel, Joel R. Primack, and
David Stanhill. Angular Correlations in Decontaminated Abell Catalogs.
ApJ, 356:1, June 1990.

[436] Hardy M. Hodges, George R. Blumenthal, Lev A. Kofman, and Joel R.
Primack. Nonstandard primordial fluctuations from a polynomial inflation
potential. Nuclear Physics B, 335(1):197–220, April 1990.

[437] Joel R. Primack. Space reactors: Signals and backgrounds. Nuclear
Physics B Proceedings Supplements, 10(2):172–179, August 1989.

[438] Joel R. Primack. Dark matter detection: Overview. Nuclear Physics B
Proceedings Supplements, 10(2):91–92, August 1989.

[439] Joel R. Primack. Gamma-Ray Observations of Orbiting Nuclear Reactors.
Science, 244(4903):407–408, April 1989.

[440] Avishai Dekel, George R. Blumenthal, Joel R. Primack, and Scot Olivier.
Projection Contamination in Cluster Catalogs: Are the Abell Redshift
Sample Correlations Significant? ApJ, 338:L5, March 1989.

[441] Joel R. Primack, Philip Pinto, and Oleg F. Prllutsky. Detection of space
reactors by their gamma-ray and positron emissions. Science and Global
Security, 1(1-2):129–146, January 1989.

[442] Joel R. Primack, Nancy E. Abrams, Steven Aftergood, David W. Hafe-
meister, Daniel O. Hirsch, Robert Mozley, Oleg F. Prilutsky, Stanislav N.
Rodionov, and Roald Z. Sagdeev. Overview. Science and Global Security,
1(1-2):59–82, January 1989.

[443] George R. Blumenthal, Avishai Dekel, and Joel R. Primack. Very Large
Scale Structure in an Open Cosmology of Cold Dark Matter and Baryons.
ApJ, 326:539, March 1988.

52



[444] G. R. Blumenthal, S. M. Faber, J. R. Primack, and M. Rees. Formation of
Galaxies and Large-Scale Structure with Cold Dark Matter. In Edward W.
Kolb and Michael S. Turner, editors, The Early Universe: Reprints, page
617. 1988.

[445] Joel R. Primack. Discussion Panel: Comments on Cosmic Strings vs. In-
flation and on Cold Dark Matter in an Open Universe. In J. Audouze,
M. C. Pelletan, A. Szalay, Ya. B. Zel’dovich, and P. J. E. Peebles, edi-
tors, Large Scale Structures of the Universe, volume 130, pages 485–487,
January 1988.

[446] R. Cowsik, B. Mandelbrot, J. Primack, E. E. Salpeter, H. Sato, and N. Vit-
torio. Discussion Panel: X-Ray Background - An Important Cosmological
Signal. In J. Audouze, M. C. Pelletan, A. Szalay, Ya. B. Zel’dovich, and
P. J. E. Peebles, editors, Large Scale Structures of the Universe, volume
130, pages 479–480, January 1988.

[447] J. R. Primack, D. Seckel, and B. Sadoulet. Detection of cosmic dark
matter. Annual Review of Nuclear and Particle Science, 38(38):751–807,
January 1988.

[448] Ricardo A. Flores, George R. Blumenthal, Avishai Dekel, and Joel R.
Primack. Is the Universe dominated by relativistic particles? Nature, 323
(6091):781–784, October 1986.

[449] G. R. Blumenthal, S. M. Faber, R. Flores, and J. R. Primack. Contrac-
tion of Dark Matter Galactic Halos Due to Baryonic Infall. ApJ, 301:27,
February 1986.

[450] Joel R. Primack. Particle dark matter. In European Southern Observatory
Conference and Workshop Proceedings, volume 23 of European Southern
Observatory Conference and Workshop Proceedings, pages 193–225, Jan-
uary 1986.

[451] Joel R. Primack, George R. Blumenthal, and Avishai Dekel. Dark mat-
ter, cosmic strings, and large scale structure. In Barry F. Madore and
R. Brent Tully, editors, Galaxy Distances and Deviations from Universal
Expansion, volume 180 of NATO Advanced Study Institute (ASI) Series
C, pages 265–270, January 1986.

[452] G. R. Blumenthal, S. M. Faber, J. R. Primack, and M. J. Rees. Formation
of galaxies and large-scale structure with cold dark matter. Nature, 313
(5997):72, January 1985.

[453] G. R. Blumenthal, S. M. Faber, J. R. Primack, and M. J. Rees. Formation
of galaxies and large-scale structure with cold dark matter. Nature, 311:
517–525, October 1984.

[454] J. R. Primack. Galaxy and cluster formation in a universe dominated by
cold dark matter. In Particles and Gravity, pages 175–190, July 1984.

53



[455] J. R. Primack. Dark matter, galaxies, and large scale structure in the
universe. Presented at Intern. School of Phys. Enrico Fermi, Varenna,
Italy, 26 Jun. - 6 Jul. 1984, July 1984.

[456] J. R. Primack and G. R. Blumenthal. Growth of Perturbations Between
Horizon Crossing and Matter Dominance - Implications for Galaxy Forma-
tion. In F. Mardirossian, G. Giuricin, and M. Mezzetti, editors, Clusters
and Groups of Galaxies, volume 111 of Astrophysics and Space Science
Library, page 435, January 1984.

[457] J. R. Primack and G. R. Blumenthal. What is the dark matter ? Im-
plications for galaxy formation and particle physics. In J. Audouze and
J. Tran Thanh Van, editors, Formation and Evolution of Galaxies and
Large Structures in the Universe, volume 117 of NATO Advanced Study
Institute (ASI) Series C, page 163, January 1984.

[458] J. Primack. Supersymmetry and cosmology. In Particles and fields 2,
pages 607–619, January 1983.

[459] J. R. Primack. Dark matter, galaxies, superclusters and voids. In Grand
Unification, pages 256–288, January 1983.

[460] J. R. Primack. What is the dark matter ? Implications for galaxy for-
mation and particle physics. In Beyond the Standard Model, Volume 2,
volume 2, page 445, January 1983.

[461] Jean-Luc Cambier, Joel R. Primack, and Marc Sher. Finite temperature
radiative corrections to neutron decay and related processes. Nuclear
Physics B, 209(2):372–388, December 1982.

[462] Marc A. Sher and Joel R. Primack. Absence of thermal effects on photon
mass measurements. Nature, 299(5879):187, September 1982.

[463] G. R. Blumenthal, H. Pagels, and J. R. Primack. Galaxy formation by
dissipationless particles heavier than neutrinos. Nature, 299(5878):37–38,
September 1982.

[464] H. Pagels and J. R. Primack. Supersymmetry, cosmology, and new physics
at teraelectronvolt energies. Phys. Rev. Lett., 48:223–226, January 1982.

[465] Joel Primack. Human rights in the Southern Cone. Bulletin of the Atomic
Scientists, 37(2):24–29, February 1981.

[466] Jeff Greensite and Joel Primack. Pions as spin waves: Chiral symme-
try breaking in lattice gauge theory. Nuclear Physics B, 180(1):170–180,
January 1981.

[467] Joel R. Primack and Marc A. Sher. Photon mass at low temperature?
Nature, 288(5792):680–681, December 1980.

54



[468] Nancy E. Abrams and Joel R. Primack. The public and technological
decisions. Bulletin of the Atomic Scientists, 36(6):44–48, June 1980.

[469] Joel Primack, Frank Von Hippel, and Eugene Frankel. Advice and Dissent:
Scientists in the Political Arena. American Journal of Physics, 46(7):777–
778, July 1978.

[470] R. A. Brandt and J. R. Primack. The Spin Statistics Connection for
Dyons. International Journal of Theoretical Physics, 17(4):267–273, April
1978.

[471] Cyrano de Dominicis and Joel Primack. More oppressed physicists.
Physics Today, 31(11):80, January 1978.

[472] F. A. Bais and J. R. Primack. Spherically symmetric monopoles in non-
abelian gauge theories. Nuclear Physics B, 123(2):253–274, May 1977.

[473] Richard A. Brandt and Joel R. Primack. Avoiding “Dirac’s veto” in
monopole theory. Phys. Rev. D, 15(6):1798–1802, March 1977.

[474] Robert Budny, Boris Kayser, and Joel Primack. Electric- and weak
magnetic-dipole-moment effects in e+e−–¿l+l−. Phys. Rev. D, 15(5):1222–
1226, March 1977.

[475] Richard A. Brandt and Joel R. Primack. Dirac monopole theory with and
without strings. Phys. Rev. D, 15(4):1175–1177, February 1977.

[476] John Edsall and Joel Primack. Human Rights. Science, 195(4275):245–
246, January 1977.

[477] F. A. Bais and J. R. Primack. Integral equations for extended solutions in
field theory: Monopoles and dyons. Phys. Rev. D, 13(4):819–829, February
1976.

[478] Joel Primack, Eckhard Festag, Richard B. Ellis, Charles Schwartz,
Theodore S. Kepner, D. E. Voyles, Syd M. Hall, Walter B. Smalley,
Ernie L. Sandidge, Armin Elmendorf, Robert E. Kofahl, Reuel Shinnar,
Robert Lefkowitz, and James DeMeo. Letters. Bulletin of the Atomic
Scientists, 32(2):2–4, February 1976.

[479] Joel Primack. An introduction to the issues. Bulletin of the Atomic
Scientists, 31(7):15–19, September 1975.

[480] R. C. Brower and J. R. Primack. Is the ψ a “ring” state? Phys. Rev. D,
12(1):237–243, July 1975.

[481] J. Primack, F. von Hippel, and N. Richard Werthamer. Advice and Dis-
sent—Scientists in the Political Arena. Physics Today, 28(8):70, January
1975.

55



[482] S. M. Berman and J. R. Primack. Erratum: Weak neutral currents in
electron and muon scattering. Phys. Rev. D, 10(11):3895–3895, December
1974.

[483] Joel Primack and Frank Von Hippel. Nuclear Reactor Safety. Bulletin of
the Atomic Scientists, 30(8):5–12, October 1974.

[484] S. M. Berman and J. R. Primack. Weak neutral currents in electron and
muon scattering. Phys. Rev. D, 9(7):2171–2173, April 1974.

[485] Martin Perl, Joel Primack, and Frank von Hippel. Public-interest sci-
ence—an overview. Physics Today, 27(6):23, January 1974.

[486] A. Pais and J. R. Primack. CP Violation and Electric Dipole Moments
in Gauge Theories of Weak Interactions. Phys. Rev. D, 8(9):3063–3074,
November 1973.

[487] R. L. Jaffe and J. R. Primack. Production of weak-interaction bosons
in high-energy proton-proton collisions. Nuclear Physics B, 61:317–332,
September 1973.

[488] T. W. Appelquist, J. R. Primack, and H. R. Quinn. Renormalization of
Gauge Theories, W Decay, and µ Decay. Phys. Rev. D, 7(10):2998–3009,
May 1973.

[489] Benjamin W. Lee, J. R. Primack, and S. B. Treiman. Some Physical
Constraints on Gauge Models of Weak Interactions. Phys. Rev. D, 7(2):
510–516, January 1973.

[490] J. R. Primack and H. R. Quinn. Muon g-2 and Other Constraints on a
Model of Weak and Electromagnetic Interactions Without Neutral Cur-
rents. Phys. Rev. D, 6(11):3171–3178, December 1972.

[491] T. W. Appelquist, J. R. Primack, and H. R. Quinn. Higher-Order
Contributions to µ Decay in a Spontaneously Broken Gauge Model.
Phys. Rev. D, 6(10):2998–3011, November 1972.

[492] Frank von Hippel and Joel Primack. Public Interest Science. Science, 177
(4055):1166–1171, September 1972.

[493] Joel Primack and Frank Von Hippel. Scientists, Politics and SST: A
Critical Review. Bulletin of the Atomic Scientists, 28(4):24–30, April
1972.

[494] Thomas Appelquist and Joel R. Primack. Investigation of Asymptotic
Behavior in Field Theory: The Elastic Form Factor. Phys. Rev. D, 5(6):
1555–1555, March 1972.

[495] Thomas Appelquist and Joel R. Primack. Asymptotic Behavior of Form
Factors in Field Theory. Phys. Rev. D, 4(8):2454–2475, October 1971.

56



[496] Frank von Hippel and Joel Primack. Scientists and the Politics of Tech-
nology. Applied Spectroscopy, 25(4):403–413, July 1971.

[497] Thomas Appelquist and Joel R. Primack. Investigation of Asymptotic
Behavior in Field Theory: The Elastic Form Factor. Phys. Rev. D, 1(4):
1144–1165, February 1970.

[498] Joel Robert Primack. PhD thesis, Stanford University, California, January
1970.

[499] Stanley J. Brodsky and Joel R. Primack. The electromagnetic interactions
of composite systems. Annals of Physics, 52(2):315–365, April 1969.

[500] Stanley J. Brodsky and Joel R. Primack. Electromagnetic Interactions of
Loosely-Bound Composite Systems. Physical Review, 174(5):2071–2073,
October 1968.

[501] J. R. Primack. Single-Particle Calculations in Nuclear Fission.
Phys. Rev. Lett., 17(10):539–541, September 1966.

[502] E. H. Klevans and J. R. Primack. Analysis of the Dielectric Constant of a
Two-Temperature Plasma. Physics of Fluids, 9(9):1805–1813, September
1966.

[503] E. H. Klevans and J. R. Primack. Collision-induced high frequency in-
stability in a fully ionized plasma. In B. Perović and D. Tošić, editors,
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