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Number civilizations in our galaxy with which communication might be possible

Fraction of stars with planets

Fraction of those planets that develop life

Fraction of those planets that develop intelligent life (civilizations)

Fraction of civilizations that release detectable signals (technology)

Average number of planets that can support life per star with planets

Average star-formation rate
Length of time for which those civilizations release detectable signals
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Number of African-American STEM Ph.D.’s in our galaxy whom you might hire

Fraction of AA STEM graduates who apply for your positions

Fraction of applicants who match specific technical/project/programmatic needs

Fraction of applicants who meet some measure of merit

Fraction of graduates in STEM fields

Average AA Ph.D. graduation rate

Average career length
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Good News:
We Can Address 
Filters
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Fraction of AA STEM graduates who apply for your positions: 
• Expand beyond our networks,  
• Go where underrepresented populations are overrepresented 

Fraction of applicants who match specific technical/project/programmatic needs:
• Fund the hiring of top talent by means other the project money (Sandia’s Early Career 
LDRD) 

Fraction of applicants who meet some measure of merit 
• Research indicates that quality increases with increased hiring of underrepresented groups
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The Status of the African-American Physicist in the Department of
Energy National Laboratories
By Keith H. Jackson

The National Society of Black
Physicists (NSBP) has been con-
cerned about the small number of
African–Americans with career sci-
entific staff appointments at
Department of Energy funded na-
tional laboratories. NSBP has also
been frustrated with the overall
lack of participation of Historically
Black Colleges and Universities
(HBCU’s) in DOE-funded scientific
user facilities such as high energy
physics and nuclear facilities, Syn-
chrotron Light Sources, and the
Spallation Neutron Source. As a
result of these concerns, the Tech-
nical Executive Officer of NSBP
began to collect data, which were
placed before the American Physi-
cal Society Committee on
Minorities (COM). The American
Physical Society Committee on Mi-
norities formally took up the issue
but first wanted to verify the data
provided by NSBP, and to expand
the study to include Hispanic
physicists. COM enlisted and re-
ceived the full support of both the
National Society of Black Physicists
and the National Society of His-
panic Physicists (NSHP).

Our data show that in general Af-
rican American Ph.D. physicists are
less than 0.5% of the Ph.D. physicists
employed at the DOE labs. African
Americans make up nearly 2% of the
physics faculties across the United
States, including the faculties of
HBCU’s. Looking at data compiled by
Professor Donna Nelson at Univer-
sity of Oklahoma, we find that the
percentage of African-Americans on
the faculties of the top 50 physics
departments in the U.S. is much
smaller (N=60 or 0.6% of total).

What do these numbers mean
and what is the connection between
the universities and the DOE-
funded national laboratories? The
DOE labs are government-owned
but contractor-operated (GOCO)
and the contractor/operators are
universities that do not have a single
African-American on their physics
faculties. The hiring practices and
recruiting of the universities are
mirrored at the laboratories which
they manage. The NSBP has several
hypotheses about the reasons:

•Many university faculty have
joint appointments with the na-
tional laboratories and serve on the
scientific staff committees respon-
sible for hiring.

•Graduate students from the
managing university, and post-docs
from established collaborators,
have first shot at post-docs and staff
scientist positions. If you are not
part of that informal network there
is precious little chance at getting
any position at the laboratory.

•Many African-American physi-
cists have a natural affinity to the idea
of teaching at an HBCU. While this is
undoubtedly true, this really leads
to a self-fulfilling prophesy, that is in
fact motivated by hiring practices at
other universities and the DOE labs.

That is, academic appointments at
these institutions are more available
to African-American physicists since
appointments in “top-50” depart-
ments and at the DOE labs are not
available.

•The bottom line is that the labs
have not been inventive and aggres-
sive in recruiting domestic
African-American and Hispanic-
American scientific talent. What
more important mission could there
be for an organization that would
claim to be a national laboratory?

Many of our colleagues would
assert the “pool” or “external avail-
ability” of American-Americans with
Ph.D.’s in physics is small, and that
they know of no African-American
with a Ph.D. in physics who is un-
employed. But there is, for example,
a top-10 university that has gradu-
ated over 34 African-Americans
with Ph.D.’s in physics since 1974.
This university also manages a DOE-
funded laboratory. There is not a
single African-American physicist
on its physics or applied physics fac-
ulty. This may not be surprising, but
in addition there is not a single Afri-
can-American Ph.D.-level physicist
on the staff of the national labora-
tory or on the research staff of the
university period! There is a com-
mon misconception that African
Americans somehow have an “af-
firmative action advantage” when
applying for jobs at the national
laboratories. If that were true, the
statistics would be much better
across the labs.

NSBP has some proposals for
immediate action to address the di-
versity problem at the national labs.
The labs should become intimately
involved with the NSBP and the NSHP
and other minority professional so-
cieties. These organizations have
annual meetings that consist of tech-
nical and business sessions. At these
meetings the labs will find serious sci-
entists with whom their scientific
staff can form authentic collabora-
tions, partnerships and student
exchanges. They will also find many
students looking for research oppor-
tunities and mentorship.

The national laboratories
could also benefit from a site
visit by a team composed of
members of NSBP, to review
and give serious advice on the
recruitment, hiring practices,
workplace environment, and
quality of scientific outreach
activities of DOE labs. The
members that make up these
professional organizations
possess considerable scientific
expertise, and are well in-
formed about science
resources within minority
communities.

The national laboratories
should aggressively seek out and
form research partnerships with
faculty at HBCU’s, Hispanic Serv-
ing Institutions (HSI’s) and Tribal
Colleges. AIP statistics reveal

that 44% of African American stu-
dents who earn a baccalaureate
degree in the sciences do so at His-
torically Black Colleges and
Universities, and most African-
American physics professors are at
HBCU’s. Research partnerships be-
tween research-intensive institutions
and HBCU’s have historically paid
great dividends in increasing the
number of minority Ph.D. physicists.
Each DOE lab should have active col-
laborations with HBCU’s, HSI’s and
Tribal Colleges that include staff ex-
changes, i.e., sending lab personnel
to the schools as visiting professors,
and having professors at the labs as
guest scientists, along with their stu-
dents as fellows. More importantly,
national laboratories should pursue
joint appointments with HBCU re-
searchers.

The national laboratories should
ensure that minorities participate on
advisory committees and on annual
divisional review committees at all
levels. This is particularly true of labo-
ratory divisions that operate publicly
financed national user facilities. Di-
versity of the division staff and
facility users also should be a topic
to be reviewed. It is difficult to imag-
ine how a review panel with no
African-American scientists will ever
raise the issue of collaboration with
minority scientists. The guidelines of
the review should state explicitly that
the inclusion of underrepresented
minorities in the scientific program
is on an equal footing with the pro-
posed science.

Diversity efforts at the national
laboratories have to include the ac-
tual stakeholders, the senior
scientists with actual hiring and
program leadership responsibili-
ties. Too often too much is left to
the lab diversity officer. In our sur-
vey and follow-up research we
have found that this is a fundamen-
tal disconnect at the national
laboratories. Diversity officers of-
ten are not scientists and have few
informal contacts among working
scientists. We found that most of
their job is to satisfy contractual
obligations which may protect the

laboratories from lawsuits but do
not help to diversify the lab sci-
entific workforce.

There is also a problem with
senior lab personnel somehow
equating K-12 science outreach
efforts with diversity efforts. The
labs will bring in high school chil-
dren for a day of show and tell,
but will not invite serious scien-
tists to serve on review panels and
policy boards. The idea is that ex-
posure to science will somehow
stimulate these students to major
in science when they enter col-
lege. However a student of color
might quickly come to the con-
clusion, seeing no people of color
in scientific leadership roles, that
there are in fact no opportunities
to take advantage of and that sci-
ence is not a viable career path. A
student will see it is not a pipeline
issue but more of a spigot issue.
The lab won’t open the spigot to
hire a person of color.

The national laboratories need
to be committed to programs to
improve the distribution of scien-
tific knowledge and high-level
scientific and technical skills not
only of professors and students
from HBCU’s, HSI’s or Tribal Col-
leges, but of all US students of
science. In many instances the
hire of a foreign national in a sci-
entific position at a laboratory is
justified on the basis of that for-
eign national possessing some
“special” skill. The national user
facilities managed by DOE should
play a leading role in providing

US citizens with the special skills
necessary to compete in the scien-
tific workforce, for example a major
investment in summer schools and
workshops to train US undergradu-
ate and graduate students in the
science and technology embodied
in major user facilities such as the
national ignition facility,
supercomputing, synchrotron light
sources, neutron sources, and high
energy physics and nuclear facili-
ties. Why do we invest public money
in these facilities if we are not going
to invest an equal amount in train-
ing the next generation of US
scientists and engineers in their use?

An example of best practices is
the DOE office of Nuclear Engineer-
ing. Faced with the declining
enrollment of US citizens in nuclear
engineering programs , the DOE Of-
fice of Nuclear Engineering, Science
and Technology moved some of its
budget resources to support visit-
ing professorships at HBCU’s. This
was a quiet effort, and this office
should not be confused with the
Office of Science, but it provides an
example of best practices and edu-
cation programs appropriate to the
DOE mission.

Finally, the Congress must exer-
cise some oversight muscle here.
The fact is that the contractors, e.g.,
University of California, University
of Chicago, University of Tennessee,
know that they are not about to lose
the contract over diversity, and in
fact these are sole source contracts
which are not competitively bid in
the first place. Given the non-com-
petitiveness of these contracts it is
very hypothetical of these institu-
tions to talk about so called
preferences in hiring of African -
Americans. The diversity of the core
scientific staff and scientific activ-
ity is not a major component of the
management contracts. Congress
must make sure that diversity per-
formance is strongly and explicitly
put into the management contracts,
and oversee that performance as
only Congress can.

We are dealing with very small
numbers that perhaps defy rigorous

statistical analysis and control
grouping. The DOE laboratories
and the academic departments
managed by the universities stud-
ied by NSBP know what they are
doing, or not doing. NSBP calls
for congressional action because
we are frustrated by commis-
sions, reports, diversity plans and
high-level statements. It is time
to move directly to things we
know will yield results. The Con-
gress ultimately has the oversight
responsibility for the national
laboratories and we request
Congress to turn its attention to
this national problem.

Keith H. Jackson, a physicist
at Lawrence Berkeley National
Laboratory, is President of the
National Society of Black Physi-
cists.

DOE Number of Number of
Funded Ph.D. Physicists African-American
Laboratory on the Scientific Staff Physicists on

Scientific Staff

Argonne Natl Lab 223 0
Brookhaven Natl Lab 335 1
Fermilab 472 1
Idaho Natl Engineering Lab 27 0
Jefferson Lab 79 0
Lawrence Berkeley Natl Lab 187 2
Lawrence Livermore Natl Lab 642 5
Los Alamos Natl Lab 686 2
Oak Ridge Natl Lab 182 0
Pacific Northwest Lab 66 0
Princeton Plasma Physics Lab 94 0
Sandia Natl Lab 264 0
Stanford Linear Accelerator Lab 115 0
Total 3372 11

Keith H. Jackson

Jackson, K. (2002) “The Status of the African-American Physicist in the Department of Energy National Laboratories,” 
APS News.

Old News



Slide / 01

May 2002   1NEWS

APS News welcomes and encourages letters and submissions from its members responding to these and other issues. Responses may be sent to: letters@aps.org.

THE BACK PAGE
The Status of the African-American Physicist in the Department of
Energy National Laboratories
By Keith H. Jackson

The National Society of Black
Physicists (NSBP) has been con-
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been frustrated with the overall
lack of participation of Historically
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began to collect data, which were
placed before the American Physi-
cal Society Committee on
Minorities (COM). The American
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norities formally took up the issue
but first wanted to verify the data
provided by NSBP, and to expand
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departments in the U.S. is much
smaller (N=60 or 0.6% of total).

What do these numbers mean
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the universities and the DOE-
funded national laboratories? The
DOE labs are government-owned
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and the contractor/operators are
universities that do not have a single
African-American on their physics
faculties. The hiring practices and
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mirrored at the laboratories which
they manage. The NSBP has several
hypotheses about the reasons:

•Many university faculty have
joint appointments with the na-
tional laboratories and serve on the
scientific staff committees respon-
sible for hiring.

•Graduate students from the
managing university, and post-docs
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have first shot at post-docs and staff
scientist positions. If you are not
part of that informal network there
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undoubtedly true, this really leads
to a self-fulfilling prophesy, that is in
fact motivated by hiring practices at
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That is, academic appointments at
these institutions are more available
to African-American physicists since
appointments in “top-50” depart-
ments and at the DOE labs are not
available.

•The bottom line is that the labs
have not been inventive and aggres-
sive in recruiting domestic
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American scientific talent. What
more important mission could there
be for an organization that would
claim to be a national laboratory?

Many of our colleagues would
assert the “pool” or “external avail-
ability” of American-Americans with
Ph.D.’s in physics is small, and that
they know of no African-American
with a Ph.D. in physics who is un-
employed. But there is, for example,
a top-10 university that has gradu-
ated over 34 African-Americans
with Ph.D.’s in physics since 1974.
This university also manages a DOE-
funded laboratory. There is not a
single African-American physicist
on its physics or applied physics fac-
ulty. This may not be surprising, but
in addition there is not a single Afri-
can-American Ph.D.-level physicist
on the staff of the national labora-
tory or on the research staff of the
university period! There is a com-
mon misconception that African
Americans somehow have an “af-
firmative action advantage” when
applying for jobs at the national
laboratories. If that were true, the
statistics would be much better
across the labs.

NSBP has some proposals for
immediate action to address the di-
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The labs should become intimately
involved with the NSBP and the NSHP
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annual meetings that consist of tech-
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meetings the labs will find serious sci-
entists with whom their scientific
staff can form authentic collabora-
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exchanges. They will also find many
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tunities and mentorship.

The national laboratories
could also benefit from a site
visit by a team composed of
members of NSBP, to review
and give serious advice on the
recruitment, hiring practices,
workplace environment, and
quality of scientific outreach
activities of DOE labs. The
members that make up these
professional organizations
possess considerable scientific
expertise, and are well in-
formed about science
resources within minority
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The national laboratories
should aggressively seek out and
form research partnerships with
faculty at HBCU’s, Hispanic Serv-
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Colleges. AIP statistics reveal
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dents who earn a baccalaureate
degree in the sciences do so at His-
torically Black Colleges and
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American physics professors are at
HBCU’s. Research partnerships be-
tween research-intensive institutions
and HBCU’s have historically paid
great dividends in increasing the
number of minority Ph.D. physicists.
Each DOE lab should have active col-
laborations with HBCU’s, HSI’s and
Tribal Colleges that include staff ex-
changes, i.e., sending lab personnel
to the schools as visiting professors,
and having professors at the labs as
guest scientists, along with their stu-
dents as fellows. More importantly,
national laboratories should pursue
joint appointments with HBCU re-
searchers.

The national laboratories should
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advisory committees and on annual
divisional review committees at all
levels. This is particularly true of labo-
ratory divisions that operate publicly
financed national user facilities. Di-
versity of the division staff and
facility users also should be a topic
to be reviewed. It is difficult to imag-
ine how a review panel with no
African-American scientists will ever
raise the issue of collaboration with
minority scientists. The guidelines of
the review should state explicitly that
the inclusion of underrepresented
minorities in the scientific program
is on an equal footing with the pro-
posed science.

Diversity efforts at the national
laboratories have to include the ac-
tual stakeholders, the senior
scientists with actual hiring and
program leadership responsibili-
ties. Too often too much is left to
the lab diversity officer. In our sur-
vey and follow-up research we
have found that this is a fundamen-
tal disconnect at the national
laboratories. Diversity officers of-
ten are not scientists and have few
informal contacts among working
scientists. We found that most of
their job is to satisfy contractual
obligations which may protect the

laboratories from lawsuits but do
not help to diversify the lab sci-
entific workforce.

There is also a problem with
senior lab personnel somehow
equating K-12 science outreach
efforts with diversity efforts. The
labs will bring in high school chil-
dren for a day of show and tell,
but will not invite serious scien-
tists to serve on review panels and
policy boards. The idea is that ex-
posure to science will somehow
stimulate these students to major
in science when they enter col-
lege. However a student of color
might quickly come to the con-
clusion, seeing no people of color
in scientific leadership roles, that
there are in fact no opportunities
to take advantage of and that sci-
ence is not a viable career path. A
student will see it is not a pipeline
issue but more of a spigot issue.
The lab won’t open the spigot to
hire a person of color.

The national laboratories need
to be committed to programs to
improve the distribution of scien-
tific knowledge and high-level
scientific and technical skills not
only of professors and students
from HBCU’s, HSI’s or Tribal Col-
leges, but of all US students of
science. In many instances the
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justified on the basis of that for-
eign national possessing some
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facilities managed by DOE should
play a leading role in providing
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necessary to compete in the scien-
tific workforce, for example a major
investment in summer schools and
workshops to train US undergradu-
ate and graduate students in the
science and technology embodied
in major user facilities such as the
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supercomputing, synchrotron light
sources, neutron sources, and high
energy physics and nuclear facili-
ties. Why do we invest public money
in these facilities if we are not going
to invest an equal amount in train-
ing the next generation of US
scientists and engineers in their use?

An example of best practices is
the DOE office of Nuclear Engineer-
ing. Faced with the declining
enrollment of US citizens in nuclear
engineering programs , the DOE Of-
fice of Nuclear Engineering, Science
and Technology moved some of its
budget resources to support visit-
ing professorships at HBCU’s. This
was a quiet effort, and this office
should not be confused with the
Office of Science, but it provides an
example of best practices and edu-
cation programs appropriate to the
DOE mission.

Finally, the Congress must exer-
cise some oversight muscle here.
The fact is that the contractors, e.g.,
University of California, University
of Chicago, University of Tennessee,
know that they are not about to lose
the contract over diversity, and in
fact these are sole source contracts
which are not competitively bid in
the first place. Given the non-com-
petitiveness of these contracts it is
very hypothetical of these institu-
tions to talk about so called
preferences in hiring of African -
Americans. The diversity of the core
scientific staff and scientific activ-
ity is not a major component of the
management contracts. Congress
must make sure that diversity per-
formance is strongly and explicitly
put into the management contracts,
and oversee that performance as
only Congress can.

We are dealing with very small
numbers that perhaps defy rigorous

statistical analysis and control
grouping. The DOE laboratories
and the academic departments
managed by the universities stud-
ied by NSBP know what they are
doing, or not doing. NSBP calls
for congressional action because
we are frustrated by commis-
sions, reports, diversity plans and
high-level statements. It is time
to move directly to things we
know will yield results. The Con-
gress ultimately has the oversight
responsibility for the national
laboratories and we request
Congress to turn its attention to
this national problem.

Keith H. Jackson, a physicist
at Lawrence Berkeley National
Laboratory, is President of the
National Society of Black Physi-
cists.

DOE Number of Number of
Funded Ph.D. Physicists African-American
Laboratory on the Scientific Staff Physicists on

Scientific Staff

Argonne Natl Lab 223 0
Brookhaven Natl Lab 335 1
Fermilab 472 1
Idaho Natl Engineering Lab 27 0
Jefferson Lab 79 0
Lawrence Berkeley Natl Lab 187 2
Lawrence Livermore Natl Lab 642 5
Los Alamos Natl Lab 686 2
Oak Ridge Natl Lab 182 0
Pacific Northwest Lab 66 0
Princeton Plasma Physics Lab 94 0
Sandia Natl Lab 264 0
Stanford Linear Accelerator Lab 115 0
Total 3372 11

Keith H. Jackson

Jackson, K. (2002) “The Status of the African-American Physicist in the Department of Energy National Laboratories,” 
APS News.
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The National Society of Black
Physicists (NSBP) has been con-
cerned about the small number of
African–Americans with career sci-
entific staff appointments at
Department of Energy funded na-
tional laboratories. NSBP has also
been frustrated with the overall
lack of participation of Historically
Black Colleges and Universities
(HBCU’s) in DOE-funded scientific
user facilities such as high energy
physics and nuclear facilities, Syn-
chrotron Light Sources, and the
Spallation Neutron Source. As a
result of these concerns, the Tech-
nical Executive Officer of NSBP
began to collect data, which were
placed before the American Physi-
cal Society Committee on
Minorities (COM). The American
Physical Society Committee on Mi-
norities formally took up the issue
but first wanted to verify the data
provided by NSBP, and to expand
the study to include Hispanic
physicists. COM enlisted and re-
ceived the full support of both the
National Society of Black Physicists
and the National Society of His-
panic Physicists (NSHP).

Our data show that in general Af-
rican American Ph.D. physicists are
less than 0.5% of the Ph.D. physicists
employed at the DOE labs. African
Americans make up nearly 2% of the
physics faculties across the United
States, including the faculties of
HBCU’s. Looking at data compiled by
Professor Donna Nelson at Univer-
sity of Oklahoma, we find that the
percentage of African-Americans on
the faculties of the top 50 physics
departments in the U.S. is much
smaller (N=60 or 0.6% of total).

What do these numbers mean
and what is the connection between
the universities and the DOE-
funded national laboratories? The
DOE labs are government-owned
but contractor-operated (GOCO)
and the contractor/operators are
universities that do not have a single
African-American on their physics
faculties. The hiring practices and
recruiting of the universities are
mirrored at the laboratories which
they manage. The NSBP has several
hypotheses about the reasons:

•Many university faculty have
joint appointments with the na-
tional laboratories and serve on the
scientific staff committees respon-
sible for hiring.

•Graduate students from the
managing university, and post-docs
from established collaborators,
have first shot at post-docs and staff
scientist positions. If you are not
part of that informal network there
is precious little chance at getting
any position at the laboratory.

•Many African-American physi-
cists have a natural affinity to the idea
of teaching at an HBCU. While this is
undoubtedly true, this really leads
to a self-fulfilling prophesy, that is in
fact motivated by hiring practices at
other universities and the DOE labs.

That is, academic appointments at
these institutions are more available
to African-American physicists since
appointments in “top-50” depart-
ments and at the DOE labs are not
available.

•The bottom line is that the labs
have not been inventive and aggres-
sive in recruiting domestic
African-American and Hispanic-
American scientific talent. What
more important mission could there
be for an organization that would
claim to be a national laboratory?

Many of our colleagues would
assert the “pool” or “external avail-
ability” of American-Americans with
Ph.D.’s in physics is small, and that
they know of no African-American
with a Ph.D. in physics who is un-
employed. But there is, for example,
a top-10 university that has gradu-
ated over 34 African-Americans
with Ph.D.’s in physics since 1974.
This university also manages a DOE-
funded laboratory. There is not a
single African-American physicist
on its physics or applied physics fac-
ulty. This may not be surprising, but
in addition there is not a single Afri-
can-American Ph.D.-level physicist
on the staff of the national labora-
tory or on the research staff of the
university period! There is a com-
mon misconception that African
Americans somehow have an “af-
firmative action advantage” when
applying for jobs at the national
laboratories. If that were true, the
statistics would be much better
across the labs.

NSBP has some proposals for
immediate action to address the di-
versity problem at the national labs.
The labs should become intimately
involved with the NSBP and the NSHP
and other minority professional so-
cieties. These organizations have
annual meetings that consist of tech-
nical and business sessions. At these
meetings the labs will find serious sci-
entists with whom their scientific
staff can form authentic collabora-
tions, partnerships and student
exchanges. They will also find many
students looking for research oppor-
tunities and mentorship.

The national laboratories
could also benefit from a site
visit by a team composed of
members of NSBP, to review
and give serious advice on the
recruitment, hiring practices,
workplace environment, and
quality of scientific outreach
activities of DOE labs. The
members that make up these
professional organizations
possess considerable scientific
expertise, and are well in-
formed about science
resources within minority
communities.

The national laboratories
should aggressively seek out and
form research partnerships with
faculty at HBCU’s, Hispanic Serv-
ing Institutions (HSI’s) and Tribal
Colleges. AIP statistics reveal

that 44% of African American stu-
dents who earn a baccalaureate
degree in the sciences do so at His-
torically Black Colleges and
Universities, and most African-
American physics professors are at
HBCU’s. Research partnerships be-
tween research-intensive institutions
and HBCU’s have historically paid
great dividends in increasing the
number of minority Ph.D. physicists.
Each DOE lab should have active col-
laborations with HBCU’s, HSI’s and
Tribal Colleges that include staff ex-
changes, i.e., sending lab personnel
to the schools as visiting professors,
and having professors at the labs as
guest scientists, along with their stu-
dents as fellows. More importantly,
national laboratories should pursue
joint appointments with HBCU re-
searchers.

The national laboratories should
ensure that minorities participate on
advisory committees and on annual
divisional review committees at all
levels. This is particularly true of labo-
ratory divisions that operate publicly
financed national user facilities. Di-
versity of the division staff and
facility users also should be a topic
to be reviewed. It is difficult to imag-
ine how a review panel with no
African-American scientists will ever
raise the issue of collaboration with
minority scientists. The guidelines of
the review should state explicitly that
the inclusion of underrepresented
minorities in the scientific program
is on an equal footing with the pro-
posed science.

Diversity efforts at the national
laboratories have to include the ac-
tual stakeholders, the senior
scientists with actual hiring and
program leadership responsibili-
ties. Too often too much is left to
the lab diversity officer. In our sur-
vey and follow-up research we
have found that this is a fundamen-
tal disconnect at the national
laboratories. Diversity officers of-
ten are not scientists and have few
informal contacts among working
scientists. We found that most of
their job is to satisfy contractual
obligations which may protect the

laboratories from lawsuits but do
not help to diversify the lab sci-
entific workforce.

There is also a problem with
senior lab personnel somehow
equating K-12 science outreach
efforts with diversity efforts. The
labs will bring in high school chil-
dren for a day of show and tell,
but will not invite serious scien-
tists to serve on review panels and
policy boards. The idea is that ex-
posure to science will somehow
stimulate these students to major
in science when they enter col-
lege. However a student of color
might quickly come to the con-
clusion, seeing no people of color
in scientific leadership roles, that
there are in fact no opportunities
to take advantage of and that sci-
ence is not a viable career path. A
student will see it is not a pipeline
issue but more of a spigot issue.
The lab won’t open the spigot to
hire a person of color.

The national laboratories need
to be committed to programs to
improve the distribution of scien-
tific knowledge and high-level
scientific and technical skills not
only of professors and students
from HBCU’s, HSI’s or Tribal Col-
leges, but of all US students of
science. In many instances the
hire of a foreign national in a sci-
entific position at a laboratory is
justified on the basis of that for-
eign national possessing some
“special” skill. The national user
facilities managed by DOE should
play a leading role in providing

US citizens with the special skills
necessary to compete in the scien-
tific workforce, for example a major
investment in summer schools and
workshops to train US undergradu-
ate and graduate students in the
science and technology embodied
in major user facilities such as the
national ignition facility,
supercomputing, synchrotron light
sources, neutron sources, and high
energy physics and nuclear facili-
ties. Why do we invest public money
in these facilities if we are not going
to invest an equal amount in train-
ing the next generation of US
scientists and engineers in their use?

An example of best practices is
the DOE office of Nuclear Engineer-
ing. Faced with the declining
enrollment of US citizens in nuclear
engineering programs , the DOE Of-
fice of Nuclear Engineering, Science
and Technology moved some of its
budget resources to support visit-
ing professorships at HBCU’s. This
was a quiet effort, and this office
should not be confused with the
Office of Science, but it provides an
example of best practices and edu-
cation programs appropriate to the
DOE mission.

Finally, the Congress must exer-
cise some oversight muscle here.
The fact is that the contractors, e.g.,
University of California, University
of Chicago, University of Tennessee,
know that they are not about to lose
the contract over diversity, and in
fact these are sole source contracts
which are not competitively bid in
the first place. Given the non-com-
petitiveness of these contracts it is
very hypothetical of these institu-
tions to talk about so called
preferences in hiring of African -
Americans. The diversity of the core
scientific staff and scientific activ-
ity is not a major component of the
management contracts. Congress
must make sure that diversity per-
formance is strongly and explicitly
put into the management contracts,
and oversee that performance as
only Congress can.

We are dealing with very small
numbers that perhaps defy rigorous

statistical analysis and control
grouping. The DOE laboratories
and the academic departments
managed by the universities stud-
ied by NSBP know what they are
doing, or not doing. NSBP calls
for congressional action because
we are frustrated by commis-
sions, reports, diversity plans and
high-level statements. It is time
to move directly to things we
know will yield results. The Con-
gress ultimately has the oversight
responsibility for the national
laboratories and we request
Congress to turn its attention to
this national problem.

Keith H. Jackson, a physicist
at Lawrence Berkeley National
Laboratory, is President of the
National Society of Black Physi-
cists.

DOE Number of Number of
Funded Ph.D. Physicists African-American
Laboratory on the Scientific Staff Physicists on

Scientific Staff

Argonne Natl Lab 223 0
Brookhaven Natl Lab 335 1
Fermilab 472 1
Idaho Natl Engineering Lab 27 0
Jefferson Lab 79 0
Lawrence Berkeley Natl Lab 187 2
Lawrence Livermore Natl Lab 642 5
Los Alamos Natl Lab 686 2
Oak Ridge Natl Lab 182 0
Pacific Northwest Lab 66 0
Princeton Plasma Physics Lab 94 0
Sandia Natl Lab 264 0
Stanford Linear Accelerator Lab 115 0
Total 3372 11

Keith H. Jackson
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The National Society of Black
Physicists (NSBP) has been con-
cerned about the small number of
African–Americans with career sci-
entific staff appointments at
Department of Energy funded na-
tional laboratories. NSBP has also
been frustrated with the overall
lack of participation of Historically
Black Colleges and Universities
(HBCU’s) in DOE-funded scientific
user facilities such as high energy
physics and nuclear facilities, Syn-
chrotron Light Sources, and the
Spallation Neutron Source. As a
result of these concerns, the Tech-
nical Executive Officer of NSBP
began to collect data, which were
placed before the American Physi-
cal Society Committee on
Minorities (COM). The American
Physical Society Committee on Mi-
norities formally took up the issue
but first wanted to verify the data
provided by NSBP, and to expand
the study to include Hispanic
physicists. COM enlisted and re-
ceived the full support of both the
National Society of Black Physicists
and the National Society of His-
panic Physicists (NSHP).

Our data show that in general Af-
rican American Ph.D. physicists are
less than 0.5% of the Ph.D. physicists
employed at the DOE labs. African
Americans make up nearly 2% of the
physics faculties across the United
States, including the faculties of
HBCU’s. Looking at data compiled by
Professor Donna Nelson at Univer-
sity of Oklahoma, we find that the
percentage of African-Americans on
the faculties of the top 50 physics
departments in the U.S. is much
smaller (N=60 or 0.6% of total).

What do these numbers mean
and what is the connection between
the universities and the DOE-
funded national laboratories? The
DOE labs are government-owned
but contractor-operated (GOCO)
and the contractor/operators are
universities that do not have a single
African-American on their physics
faculties. The hiring practices and
recruiting of the universities are
mirrored at the laboratories which
they manage. The NSBP has several
hypotheses about the reasons:

•Many university faculty have
joint appointments with the na-
tional laboratories and serve on the
scientific staff committees respon-
sible for hiring.

•Graduate students from the
managing university, and post-docs
from established collaborators,
have first shot at post-docs and staff
scientist positions. If you are not
part of that informal network there
is precious little chance at getting
any position at the laboratory.

•Many African-American physi-
cists have a natural affinity to the idea
of teaching at an HBCU. While this is
undoubtedly true, this really leads
to a self-fulfilling prophesy, that is in
fact motivated by hiring practices at
other universities and the DOE labs.

That is, academic appointments at
these institutions are more available
to African-American physicists since
appointments in “top-50” depart-
ments and at the DOE labs are not
available.

•The bottom line is that the labs
have not been inventive and aggres-
sive in recruiting domestic
African-American and Hispanic-
American scientific talent. What
more important mission could there
be for an organization that would
claim to be a national laboratory?

Many of our colleagues would
assert the “pool” or “external avail-
ability” of American-Americans with
Ph.D.’s in physics is small, and that
they know of no African-American
with a Ph.D. in physics who is un-
employed. But there is, for example,
a top-10 university that has gradu-
ated over 34 African-Americans
with Ph.D.’s in physics since 1974.
This university also manages a DOE-
funded laboratory. There is not a
single African-American physicist
on its physics or applied physics fac-
ulty. This may not be surprising, but
in addition there is not a single Afri-
can-American Ph.D.-level physicist
on the staff of the national labora-
tory or on the research staff of the
university period! There is a com-
mon misconception that African
Americans somehow have an “af-
firmative action advantage” when
applying for jobs at the national
laboratories. If that were true, the
statistics would be much better
across the labs.

NSBP has some proposals for
immediate action to address the di-
versity problem at the national labs.
The labs should become intimately
involved with the NSBP and the NSHP
and other minority professional so-
cieties. These organizations have
annual meetings that consist of tech-
nical and business sessions. At these
meetings the labs will find serious sci-
entists with whom their scientific
staff can form authentic collabora-
tions, partnerships and student
exchanges. They will also find many
students looking for research oppor-
tunities and mentorship.

The national laboratories
could also benefit from a site
visit by a team composed of
members of NSBP, to review
and give serious advice on the
recruitment, hiring practices,
workplace environment, and
quality of scientific outreach
activities of DOE labs. The
members that make up these
professional organizations
possess considerable scientific
expertise, and are well in-
formed about science
resources within minority
communities.

The national laboratories
should aggressively seek out and
form research partnerships with
faculty at HBCU’s, Hispanic Serv-
ing Institutions (HSI’s) and Tribal
Colleges. AIP statistics reveal

that 44% of African American stu-
dents who earn a baccalaureate
degree in the sciences do so at His-
torically Black Colleges and
Universities, and most African-
American physics professors are at
HBCU’s. Research partnerships be-
tween research-intensive institutions
and HBCU’s have historically paid
great dividends in increasing the
number of minority Ph.D. physicists.
Each DOE lab should have active col-
laborations with HBCU’s, HSI’s and
Tribal Colleges that include staff ex-
changes, i.e., sending lab personnel
to the schools as visiting professors,
and having professors at the labs as
guest scientists, along with their stu-
dents as fellows. More importantly,
national laboratories should pursue
joint appointments with HBCU re-
searchers.

The national laboratories should
ensure that minorities participate on
advisory committees and on annual
divisional review committees at all
levels. This is particularly true of labo-
ratory divisions that operate publicly
financed national user facilities. Di-
versity of the division staff and
facility users also should be a topic
to be reviewed. It is difficult to imag-
ine how a review panel with no
African-American scientists will ever
raise the issue of collaboration with
minority scientists. The guidelines of
the review should state explicitly that
the inclusion of underrepresented
minorities in the scientific program
is on an equal footing with the pro-
posed science.

Diversity efforts at the national
laboratories have to include the ac-
tual stakeholders, the senior
scientists with actual hiring and
program leadership responsibili-
ties. Too often too much is left to
the lab diversity officer. In our sur-
vey and follow-up research we
have found that this is a fundamen-
tal disconnect at the national
laboratories. Diversity officers of-
ten are not scientists and have few
informal contacts among working
scientists. We found that most of
their job is to satisfy contractual
obligations which may protect the

laboratories from lawsuits but do
not help to diversify the lab sci-
entific workforce.

There is also a problem with
senior lab personnel somehow
equating K-12 science outreach
efforts with diversity efforts. The
labs will bring in high school chil-
dren for a day of show and tell,
but will not invite serious scien-
tists to serve on review panels and
policy boards. The idea is that ex-
posure to science will somehow
stimulate these students to major
in science when they enter col-
lege. However a student of color
might quickly come to the con-
clusion, seeing no people of color
in scientific leadership roles, that
there are in fact no opportunities
to take advantage of and that sci-
ence is not a viable career path. A
student will see it is not a pipeline
issue but more of a spigot issue.
The lab won’t open the spigot to
hire a person of color.

The national laboratories need
to be committed to programs to
improve the distribution of scien-
tific knowledge and high-level
scientific and technical skills not
only of professors and students
from HBCU’s, HSI’s or Tribal Col-
leges, but of all US students of
science. In many instances the
hire of a foreign national in a sci-
entific position at a laboratory is
justified on the basis of that for-
eign national possessing some
“special” skill. The national user
facilities managed by DOE should
play a leading role in providing

US citizens with the special skills
necessary to compete in the scien-
tific workforce, for example a major
investment in summer schools and
workshops to train US undergradu-
ate and graduate students in the
science and technology embodied
in major user facilities such as the
national ignition facility,
supercomputing, synchrotron light
sources, neutron sources, and high
energy physics and nuclear facili-
ties. Why do we invest public money
in these facilities if we are not going
to invest an equal amount in train-
ing the next generation of US
scientists and engineers in their use?

An example of best practices is
the DOE office of Nuclear Engineer-
ing. Faced with the declining
enrollment of US citizens in nuclear
engineering programs , the DOE Of-
fice of Nuclear Engineering, Science
and Technology moved some of its
budget resources to support visit-
ing professorships at HBCU’s. This
was a quiet effort, and this office
should not be confused with the
Office of Science, but it provides an
example of best practices and edu-
cation programs appropriate to the
DOE mission.

Finally, the Congress must exer-
cise some oversight muscle here.
The fact is that the contractors, e.g.,
University of California, University
of Chicago, University of Tennessee,
know that they are not about to lose
the contract over diversity, and in
fact these are sole source contracts
which are not competitively bid in
the first place. Given the non-com-
petitiveness of these contracts it is
very hypothetical of these institu-
tions to talk about so called
preferences in hiring of African -
Americans. The diversity of the core
scientific staff and scientific activ-
ity is not a major component of the
management contracts. Congress
must make sure that diversity per-
formance is strongly and explicitly
put into the management contracts,
and oversee that performance as
only Congress can.

We are dealing with very small
numbers that perhaps defy rigorous

statistical analysis and control
grouping. The DOE laboratories
and the academic departments
managed by the universities stud-
ied by NSBP know what they are
doing, or not doing. NSBP calls
for congressional action because
we are frustrated by commis-
sions, reports, diversity plans and
high-level statements. It is time
to move directly to things we
know will yield results. The Con-
gress ultimately has the oversight
responsibility for the national
laboratories and we request
Congress to turn its attention to
this national problem.

Keith H. Jackson, a physicist
at Lawrence Berkeley National
Laboratory, is President of the
National Society of Black Physi-
cists.
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Jefferson Lab 79 0
Lawrence Berkeley Natl Lab 187 2
Lawrence Livermore Natl Lab 642 5
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“It occurred to me by intuition, and music was the driving force 
behind that intuition.  My discovery was the result of musical 
perception.”
— Albert Einstein (when asked about his theory of relativity)

“… Then, out of the blue, Salam says to Jim: ‘One day, when your people 
do physics, it will be like jazz.’ 
   What a great compliment, an affirmation and acknowledgment of the 
improvisational, inclusive, cultural, and intellectual contributions of this 
music called jazz.”

—Stephon Alexander (The Jazz of Physics, p. 231) quoting physics Nobel 
laureate Abdus Salam as relayed by physicist Jim Gates.
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Expanding the Scientific Software Development Community Necessitates Studying 
Cognitive and Social Issues in Programming-Language Learning and Bias 
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*Computer Languages & Systems Software Group, Lawrence Berkeley National Laboratory (rouson@lbl.gov)  
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Challenge: The call for position papers notes that the development of  scientific software has 

leveraged a diverse community — including domain scientists, applied mathematicians, and computer 

scientists — to achieve tremendous advances in the models, computer architectures, and software that 

support scientific discovery.  The call envisions expanding upon these successes by nurturing 

collaborations between computational scientists, cognitive scientists, social scientists, and software 

engineers to study the software development process itself.  This paper, co-authored by computational 

scientists, a social scientist, and a research software engineer, focuses on programming languages.  We 

identify two challenges as necessary conditions for growing the community that develops scientific 

software and advancing the community’s practices: 

1. We must better understand cognitive issues around how developers learn programming languages. 

2. We must better understand how to ensure language inclusivity in AI-driven development.  

Opportunity: Confronting the above two challenges offers an opportunity to examine several of  

the questions posed in the call for position papers, including the questions this paper addresses. 

How can we best integrate social and cognitive sciences into scientific software activities? Social and cognitive 

scientists have published an extensive body of  literature examining the effectiveness of  various strategies 

for learning second languages.   For example, neuroscience and social-science scholars who studied adults 

learning to speak and understand an artificial language found that among research subjects who exhibited 

high levels of  proficiency after either an “explicit, classroom-like, or implicit, immersion-like training,” the 

implicitly trained group demonstrated more native-like neural processing after a several-month break in 

instruction [1].    The scientific community’s increasing adoption of  interpreted programming languages 

such as python and Julia, which offer interactive, immersive modes of  use, presents an opportunity for 

comparative study of  learning interactive languages versus learning the compiled languages that remain 

prevalent in high-performance computing.  Better understanding one experience might inform and 

improve the other. 

How will AI-driven development tools affect best practices for scientific software development and use?  How can we 

study changes in culture affecting scientific software development and use? How are scientific software developers and users 

atypical from other larger software communities?  The intersection of  these three questions exposes fruitful 

1

territory for inquiry into how scientific software development communities can ensure that AI-driven 

development of  scientific software provides a productive development experience for a community 

working in diverse programming languages.  Surveys of  real-world AI applications have identified 

important problems related to bias and fairness and have created a taxonomy for fairness definitions [2].  

Scientific software developers’ work inherently involves a related atypical and subtle paradox: we 

communicate through code that aims to instruct computers despite the actual target of  source code being 

humans [3]. Hence, one can easily miss the analogy between programming-language biases and broader 

societal biases that marginalize groups who speak in coded language forms.  To wit, a recent study of  the 

use of  Aviation English (AE) code by non-native English speakers in avionic transmissions demonstrated 

the AE speakers’ disadvantaged status relative to the conversational English of  native English-speaking 

pilots and air controllers, despite AE’s utility. [4] We assert that similar biases exist between programming 

language communities and it will be important to assure that such biases do not creep into AI-driven 

development in the manner that other forms of  bias have infected other AI applications. 

Timeliness:  Recent work has demonstrated that even compiled languages can provide an 

interactive experience similar to those of  interpreted language. LFortran, for example, is a modern, open-

source, interactive Fortran compiler built atop the LLVM compiler infrastructure. [5]  In addition to its 

mode that resembles an interpreter, LFortran can compile to binaries.  Similarly, the jupyter-CAF-kernel 

project offers an interactive experience with parallel Fortran 2018 running in the cloud [6].  Jupyter-CAF-

kernel leverages the open-source GNU Fortran compiler and OpenCoarrays  parallel runtime library.  

LFortran and jupyter-CAF-kernel were developed with newcomers in mind.  These tools offer an 

opportunity to study cognitive issues related to learning an interpreted versus a compiled language without 

varying the language.  Moreover, working with social scientists offers the opportunities to ensure fairness 

in AI-driven development tools might help to ensure a fair and inclusive environment across the family of  

languages that scientific software developers write. 
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source, interactive Fortran compiler built atop the LLVM compiler infrastructure. [5]  In addition to its 

mode that resembles an interpreter, LFortran can compile to binaries.  Similarly, the jupyter-CAF-kernel 

project offers an interactive experience with parallel Fortran 2018 running in the cloud [6].  Jupyter-CAF-

kernel leverages the open-source GNU Fortran compiler and OpenCoarrays  parallel runtime library.  

LFortran and jupyter-CAF-kernel were developed with newcomers in mind.  These tools offer an 

opportunity to study cognitive issues related to learning an interpreted versus a compiled language without 

varying the language.  Moreover, working with social scientists offers the opportunities to ensure fairness 

in AI-driven development tools might help to ensure a fair and inclusive environment across the family of  

languages that scientific software developers write. 
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One of the very few Black women's studies books is entitled
All the Women Are White; All the Blacks Are Men, But Some of
Us are Brave.1 I have chosen this title as a point of departure in
my efforts to develop a Black feminist criticism 2 because it sets
forth a problematic consequence of the tendency to treat race and
gender as mutually exclusive categories of experience and analysis.'
In this talk, I want to examine how this tendency is perpetuated
by a single-axis framework that is dominant in antidiscrimination
law and that is also reflected in feminist theory and antiracist
politics.

I will center Black women in this analysis in order to contrast
the multidimensionality of Black women's experience with the sin-
gle-axis analysis that distorts these experiences. Not only will this
juxtaposition reveal how Black women are theoretically erased, it
will also illustrate how this framework imports its own theoretical
limitations that undermine efforts to broaden feminist and an-

t Acting Professor of Law, University of California, Los Angeles Law School.
Gloria T. Hull, et al, eds (The Feminist Press, 1982).
For other work setting forth a Black feminist perspective on law, see Judy Scales-

Trent, Black Women and the Constitution: Finding Our Place, Asserting Our Rights
(Voices of Experience: New Responses to Gender Discourse), 24 Harv CR-CL L Rev 9
(1989); Regina Austin, Sapphire-Bound!, forthcoming in Wisc Women's L J (1989); Angela
Harris, Race and Essentialism in Feminist Legal Theory (unpublished manuscript on file
with author); and Paulette M. Caldwell, A Hair Piece (unpublished manuscript on file with
author).

The most common linguistic manifestation of this analytical dilemma is represented
in the conventional usage of the term "Blacks and women." Although it may be true that
some people mean to include Black women in either "Blacks" or "women," the context in
which the term is used actually suggests that often Black women are not considered. See, for
example, Elizabeth Spelman, The Inessential Woman 114-15 (Beacon Press, 1988) (discuss-
ing an article on Blacks and women in the military where "the racial identity of those iden-
tified as 'women' does not become explicit until reference is made to Black women, at which
point it also becomes clear that the category of women excludes Black women"). It seems
that if Black women were explicitly included, the preferred term would be either "Blacks
and white women" or "Black men and all women."

Prof. Kimberle Crenshaw 
UCLA School of Law
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Resist!  
(Juggernauts)
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Posix	Threads	

OpenMP	

MPI	

Percent	of	Codes	

Frac<on	of	codes	using	various	parallel	
programming	models.			

Nearly all projects rely on MPI for distributed 
memory parallel programming.

-	20	-	

•  Based	on	user	survey	of	
codes	used.	Not	weighted	
by	core	hours.	

•  Total	exceeds	100%	
because	some	codes	use	
mul<ple	languages.	

•  40%	of	projects	report	
using	OpenMP.	



Diversity of Thought Yields 
Measurable Benefits

Climate Model: CAF vs MPI

Rasmussen, S., Gutmann, E. D., Friesen, B., Rouson, D., Filippone, S. (2018) “Development and 
performance comparison of MPI and Fortran Coarrays within an atmospheric research model.” PGAS 
Applications Workshop (PAW18), November 11–16, Dallas, TX, USA.
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D. Bonachea and P. H. Hargrove, “GASNet-EX: A High- Performance, Portable Communication Library for Exascale,” in Proceedings of 
Languages and Compilers for Parallel Computing (LCPC’18), ser. LNCS, vol. 11882. Springer, October 2018, doi:10.25344/S4QP4W. 

Microbenchmark: GASNet-EX vs MPI



Conclusions
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Skew is deterministic and therefore solvable.

The odds against randomly achieving a significant skew 
relative to the pipeline distribution are astronomical.

Black lives count so count black lives: disaggregate.

A diverse workforce does work differently and does 
different work.

Programming languages are human languages. 
Bias can be intersectional.

Inclusivity requires a diversity of thought.  
Combat stigma and resist juggernauts.


