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From the FIP Chair

We are Missing a Term in the Gender-Equity 
Hamiltonian
Why is female participation in Jordan as high as 90% in physics?

Alan J. Hurd

After decades of APS efforts to promote gender equity in physics, 
female participation remains disappointingly low in the USA and 
other developed countries. However, new data bring hope and a 
challenge: Female participation in physics is improving globally 
and, in some countries, participation far exceeds (my) expecta-
tions. What key factor have we missed in the USA, Japan, and 
similar countries that other countries have recognized?

We clearly are missing a term in the gender-equity Hamiltonian, 
and my hope for this article is to rejuvenate a global physics dis-
cussion. In the USA especially we often ignore international com-
parisons that could offer insights into social phenomena—from 
science policy to vaccination acceptance—perhaps because the 
comparisons are painful.

The new data came to me from the fount of insight, Carlos Hen-
rique de Brito Cruz, Senior Vice President of Elsevier Research 
Networks. Brito is a distinguished researcher, professor, and 
philanthropist. Since 2020, he studies research and funding trends 
at Elsevier (Oxford). He forwarded to me a “Gender Lens” study1 
that gets to the heart of the matter; it is up to our community to 
interpret and act on the data!

In 2015 I first became aware of a missing gender term thanks to a 
Jordanian physics graduate student at New Mexico State Univer-
sity whom I will call “Hala.” At her annual Physics Department 
picnic, I asked Hala about the status of physics in Jordan since I 
was fascinated by the SESAME2 synchrotron project, its users, 
and staffing. “What are the barriers to bringing women and girls 
into physics in Jordan? SESAME must be an incentive, no?” Mis-
led by American stereotyping, I expected a woeful tale of gender 
inequity. Hala reported, “It’s the guys I worry about. Women rep-
resent 90% of the physicists in Jordan!”

Periodically I continue to hear confirmation that female physicists 
in Middle Eastern countries are the majority. Hala pointed out 
that many Jordanian women enter physics to teach rather than to 
pursue research. This impressive, refined motivation in no way 
discounts the high female participation. Why is it that very few 
“developed” countries can claim even a third of Jordan’s partici-
pation rate?

The “Gender Lens” report1 sent by Brito benchmarks equity 
trends in research for 15 scientific-powerhouse countries. Admit-
tedly it misses small countries like Jordan and its strong physics 
teaching cadr; and it misses China and India. With those caveats 
in mind, here are the amazing data.

While life sciences enjoy substantially equal gender participation, 
physical sciences are dead last. In Physics & Astronomy [2014-
2018], Japan lags with only 8 women per 100 men, followed by 

Denmark (17), Netherlands (18), and the USA (19). (By this scale, 
the USA has 16% female participation.) As best-in-class, Argentina 
has 50 women participating in physics per 100 men (33% female 
participation) followed closely by Portugal (47) and Brazil (41). 

Based on research publications, inequities found in the Gender 
Lens report are mirrored in grants awarded and patents, which 
portend run-away career barriers not easily overcome.

Within the physical sciences, only Argentina and Portugal reached 
gender parity but only in three areas: Chemistry, Chemical Engi-
neering, and Environmental Science. Mathematics and Computer 
Science are actually worse than Physics.

Good news! Over two decades [1999-2018], all 15 countries stud-
ied in the Gender Lens report improved in gender equity, but in 
physics the strides were modest. For example, the USA improved 
from 12 to 19 women per 100 men (11% to 16%). More good 
news, there is solid evidence that younger women are having 
greater research impact with time. 

We should recognize these improvements in female participa-
tion—helped by APS programs such as the Committee on the Sta-
tus of Women in Physics3—but we cannot declare victory! 

The superb Gender Lens study pulls apart many of the factors we 
need to understand in order to diagnose the problem gender equity 
in all the sciences. Physics requires much work. At least we don’t 
need to focus on biosciences or certain other pipelines. One area 
(Nursing) could even use a push toward more men!

However, the Middle East region teaches us that we are missing 
something in lagging countries like the USA. More exploration 
of the Hilbert space would be useful, in my opinion, in the direc-
tion of international differences. A study that includes China, the 
Middle East, and India, while taking into account societal drivers, 
might reveal the missing term in our gender equity Hamiltonian. 

1 The Researcher Journey Through a Gender Lens, M. de Kleijn, B. Jayabalas-
ingham, H.J. Falk-Krzesinski, et al, Elsevier B.V. (2020). https://sdgresources.
relx.com/reports/researcher-journey-through-gender-lens (accessed on August 
31, 2021).

2 SESAME, Light for Experimental Science and Applications in the Middle 
East, https://www.sesame.org.jo/ (accessed on August 31, 2021).

3 APS Committee on the Status of Women in Physics, https://aps.org/programs/
women/resources/statistics.cfm (accessed August 31, 2021)
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Editorial
Maria Longobardi

In 2021, due to pandemic, the March and April Meetings were 
both virtual. However, physicists in the US and around the globe 
did miss the two meetings. The March Meeting (15-19 March 
2021) had an unprecedented number of 13,090 registrations and 
the April Meeting (17-20 April 2021), centred “only” on high-en-
ergy physics, cosmology and astrophysics, had “only” 2,669 reg-
istrations. Of these, 34% in March and 12% in April were interna-
tional, i.e. non-US registrations. 

Out of a total of 49 APS Units (17 Divisions, 9 Forums, 10 Sec-
tions, 13 Topical Groups), our Forum on International Physics 
(FIP) is the unit whose core mission is advancing the interna-
tional diffusion of physics knowledge and fostering collabora-
tions among researchers across the world. FIP is a large global 
community with nearly 4000 members with significant partici-
pation of scientists abroad (34% members compared to 23% of 
APS members overall). It also has considerable engagement from 
young physicists: 42% of FIP’s members are graduate and un-
dergraduate students or early-career scientists. The FIP tightly 
collaborates with the APS Committee on International Scientific 
Affairs (CISA) and contributes yearly at the APS March and April 
Meeting to better engage the international community and foster 
scientific collaborations between countries. 

At the 2021 March Meeting, FIP organized three invited sessions. 

• The first was on “Physics for Development”. This hosted the
talk of Ada Yonath (Weizmann Institute, Nobel Prize 2009 in
Chemistry) who provided an overview of open questions in
life processes and on how recent CryoEM and synchrotron
light advancements can help unveil these processes. Geral-
dine Richmond (University of Oregon) talked about the role
of women in science in developing countries. Jenny Nelson
(Imperial College) reported the impact of solar photovoltaic
microgrids on reducing global gas emissions (and the poten-
tial use of photovoltaic equipment in refugees camps). Joseph
Niemela (ICTP-Trieste) highlighted actions to reinforce and
advance scientific expertise in developing countries. Esen
Alp (ANL) reported about the progress at SESAME, the light
source operational since 2018 in the Middle East.

• On the international relations side, FIP jointly proposed with
the Forum on Physics and Society (FPS) a session on “Sci-
ence Diplomacy.” This session hosted Xiaoxing Xi (Temple
University), awarded with the APS Andrei Sakharov Prize
2020, who discussed the need to foster an open environment
in fundamental research. Two speakers, Nathan Berkovits
(ICTP-SAIFR) and Fernando Quevedo (University of Cam-
bridge), both recognized with the APS John Wheatley Award
2020, outlined the value of promoting science and providing
opportunities to the young generations of scientists from de-
veloping countries to have access to a high level of education.
Todd Khozein (SecondMuse) discussed the importance and
opportunities for scientists to participate in pressing global
problems, such as ocean plastics, climate change, social jus-
tice, etc. Bernard Amadei (University of Colorado) highlight-
ed an urgent need to develop an international community of

practice in peace engineering and 
engineering diplomacy.

• In collaboration with the Forum
of Early Career Scientists (FECS),
the FIP also organized a session on
“Top Quality Early Career Science
in Europe,” presenting the achievements of the European
postdocs and junior faculties awarded by the prestigious Eu-
ropean Research Council (ERC) grants.

Also at the April Meeting 2021, FIP proposed three sessions.

• The session on “International Facility Collaborations” re-
ported the European strategy for Particle Physics with a talk
by Halina Abramowicz (Tel Aviv University), the issues and
opportunities in governing the Digital Transformation with a
talk by Sergio Bertolucci (University of Bologna) and the im-
portance of promotion and diplomacy for US Particle Physics
with a talk by Nigel Lockyer (FNAL).

• The session on “Multi-messenger International Physics” pre-
sented the scientific advancement and the perspective in this
field given by the scientists Elena Aprile (Columbia Universi-
ty), Martin Rees (University of Cambridge) and Jocelyn Bell
Burnell (University of Oxford).

• Finally, in the session on “Engaging the international Physics
Community,” Karsten Heeger (Yale University) presented the
state-of-the-art reactor neutrino experiments, Danas Ridikas
(IAEA) presented activities for promoting nuclear physics
and its applications for peaceful purposes, and Reza Man-
souri (Sharif University of Technology) reported on physics
development in Iran.

The portfolio of the many and diverse FIP themes was indeed dis-
played in the above sessions which were really successful. The 
FIP, also inspired by the APS CISA, will continue to pursue its 
many and diverse efforts to effectively and actively engage the 
physics community on a global scale. 

We are organizing in these days the activities for the March and 
April meetings in 2022. They are both planned to be in person 
meetings. We hope we can all travel again around the globe very 
soon and FIP is looking forward to seeing you in Chicago and 
New York at the March and April Meetings! 

As a Newsletter Editor, I want to thank the Newsletter Editorial 
Board 2021 for the valuable help: Amy Flatten (APS), Jim Gu-
bernatis (LANL, retired), Luisa Cifarelli (University of 
Bologna), and Mariana Fazio (University of Mexico). A special 
thanks to Marinora Sanges (SIF) for designing the cover of our 
FIP Newsletter. 

If you have any comments, questions or feedback, please email 
me at marialongobardi@gmail.com  

Maria Longobardi  
FIP Newsletter Editor

mailto:marialongobardi@gmail.com
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Hira Ilyas
Pakistan
Talk Title: 
Numerical 
computing of 
induction motor 
model through 
Levenberg-
Marquardt method
APS March 
Meeting, 2021

Souad Touairi
Morocco
Talk Title: 
Evaluation by 
mechatronic 
modeling of a 
piezoelectric 
harvesting system
APS March 
Meeting, 2021

Caouthar Bahanni
Morocco
Talk Title: 
Application of 
Artificial Neural 
Network to predict 
the PV-Efficiency 
of Monocrystalline, 
Polycrystalline, 
and Amorphous 
photovoltaic 
systems
APS March 
Meeting, 2021

Usman Qumar
Pakistan
Talk Title: 
Synergistic effect of 
Bi-doped exfoliated 
MoS2 nanosheets 
on their bactericidal 
and dye degradation 
potential
APS March 
Meeting, 2021

Taghrid Mahmoud 
Aboubakr Ali
Egypt
Talk Title: Effect of 
reduced particle size 
on structural and 
physical properties 
of CoFe2O4 
nanoparticles
APS March 
Meeting, 2021

Proud to be Excellent! Distinguished Students Program
Maria Longobardi, DS Chair

We are very proud to announce our 12 distinguished students for the March and April Meeting 2021. 

In 2021, we focused the DS program on students enrolled in graduate or undergraduate programs in the following regions: Jordan, 
Pakistan, and North Africa.

Next call for DS program 2022 will open soon on our FIP webpage. Stay tuned! 

Congratulations to all!

Sara Medhet
Pakistan
Talk Title: 
Signature of Inter-
band transition 
on dynamical 
localization
APS March 
Meeting, 2021

Muniba Fatima
Pakistan
Talk Title: A Review 
of Functional 
Renormalization 
Group approach to 
the current quark 
mass dependence of 
criticality within the 
Two-Flavor Quark-
Meson Model
APS April Meeting, 
2021

Qurat Ul Ain
Pakistan
Talk Title: 
Perovskite Devices 
Stability? Effect of 
Ruddleson Popper 
Perovskites with 
Liquid Crystal 
Based Novel Hole 
Transporters
APS April Meeting, 
2021

Zoha Tariq
Pakistan
Talk Title: 
Conformally Flat 
Polytropes for 
Anisotropic Fluid in 
f(R) Gravity
APS April Meeting, 
2021

Hasnaa Baba 
Morocco
Talk Title: 
Entanglement of 
formation and 
quantum discord in 
multipartite j-spin 
coherent states
APS March 
Meeting, 2021

Abdessamad 
Belfakir
Morocco
Talk Title: 
Robustness of 
deformed catlike 
states under 
dissipative 
decoherence
APS March 
Meeting, 2021

Nayab Gohar
Pakistan
Talk Title: Fast 
Radio Bursts and 
the Milky Way
APS April Meeting, 
2021
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PHYSICS MATTERS
Online Colloquia Series as a “Physics for Development” initiative in COVID times

Past Colloquia

15 July 2021

The Music of Physics

Eilam Gross (Weizmann Institute of 
Science)

15 June 2021

SESAME: the new adventure of the 
Middle East women scientists

20 May 2021

Fluid dynamics of wildfires

Rod Linn, Los Alamos National 
Laboratory and UCSD

Introduction to the Pakistani National 
Center for Physics (NCP) in Islamabad 

Hafeez Hoorani (Slides)

29 March 2021

Introduction to PHYSICS MATTERS 
2021 and the SESAME Project

Christine Darve, APS Forum on 
International Physics Vice Chair

Andrea Lausi, Scientific Director of 
SESAME

29 March 2021

How physics can measure tempo and 
mode of human evolution

Presentation Credits

Claudio Tuniz, Abdus Salam International 
Centre for Theoretical Physics in Trieste, 
Italy

21 December 2020

The adventure of physics in timing and 
positioning – From a cesium atom to the 
Global Navigation Satellite Systems

Patrizia Tavella, Bureau International 
des Poids et Mesures, Sèvres, France – 
Director of the Time Department

14 December 2020

Governing the digital transformation

Sergio Bertolucci, University of Bologna, 
Italy – Past CERN Director of Research 
and Scientific Computing, Geneva, 
Switzerland

The main goal of these on-line colloquia as part of the “Physics 
for Development” program of FIP is to support international en-
gagement for APS among students and early career physicists, tar-
geting developing country audiences, especially in a time when, 
due to the COVID pandemic, travel is difficult or even impossible.

The first phase of the PHYSICS MATTERS series took place in 
the fall of 2020 from November to December, with weekly col-
loquia. These were pre-RECORDED video colloquia, each made 
available without registration for several days to ease its access 
no matter the time zone. All the speakers were asked to talk in a 
way that could stimulate curiosity and create a flow of ideas that is 
both educational and interesting to a broad community.

In 2021 we are continuing the PHYSICS MATTERS se-
ries with LIVE on-line colloquia that will primarily target 
and involve some test centers, selected from within the part-

7 December 2020

Playing Lego with layered materials

Petra Rudolf, University of Groningen, 
The Netherlands – President of the 
European Physical Society

30 November 2020

Metrology and inspiration for science: The 
new International System of Units

Diederik Wiersma, University of Florence, 
Italy – President of the Italian Metrology 
Institute, Turin, Italy

23 November 2020

POLARQUEST – A sailing expedition 
to measure cosmic rays (and not only) 
beyond the Arctic Circle

Paola Catapano (CERN, Geneva 
Switzerland – Head of the Audiovisual 
Production Service for the CERN 
Communications Group and Project 
Leader of Polarquest) and Luisa Cifarelli 
(University of Bologna, Italy – FIP Chair 
and past President of the Centro Fermi, 
Rome, Italy)

ner countries of the SESAME project (Synchrotron-Light for 
Experimental Science and Applications in the Middle East), a 
project supported by the APS.

Our goal is however to enlarge the audience in the future to as 
many developing countries as possible. The live events will be 
organized in coordination with in-country physics societies and 
knowledgeable diaspora to ensure good video connections. Of 
course, they will be also open to all APS FIP members.

For more info about Physics Matter and the program for next col-
loquia, you can visit https://engage.aps.org/fip/resources/activi-
ties/physics-matters

For viewing past colloquia, follow this link https://engage.aps.
org/fip/resources/activities/physics-matters-video

https://youtu.be/SYAVvQUIRmU
https://www.youtube.com/watch?v=H1rjiY3PhW8
https://www.youtube.com/watch?v=H1rjiY3PhW8
https://youtu.be/Dyyb6rlG2qk
https://higherlogicdownload.s3.amazonaws.com/APS/5850cbf5-d2ca-4fe3-9812-9b34f575294f/UploadedImages/PM_May20_HafeezHooani__Introduction-NCP-FIP.pdf
https://youtu.be/rrsEroxEPqk
https://youtu.be/rrsEroxEPqk
https://youtu.be/_KAXJc5RS0Q
https://youtu.be/_KAXJc5RS0Q
https://higherlogicdownload.s3.amazonaws.com/APS/5850cbf5-d2ca-4fe3-9812-9b34f575294f/UploadedImages/Tuniz_Presentation_Credits.pdf
https://youtu.be/CoDJBfGYLV8
https://youtu.be/CoDJBfGYLV8
https://youtu.be/CoDJBfGYLV8
https://www.youtube.com/embed/w5GbLqr8xxo
https://www.youtube.com/watch?v=csmk99SFTTw
https://www.youtube.com/embed/FIf7owq3t3w
https://www.youtube.com/embed/FIf7owq3t3w
https://youtu.be/AJ3MiDN0jPY
https://youtu.be/AJ3MiDN0jPY
https://youtu.be/AJ3MiDN0jPY
https://engage.aps.org/fip/resources/activities/physics-matters
https://engage.aps.org/fip/resources/activities/physics-matters
https://engage.aps.org/fip/resources/activities/physics-matters-video
https://engage.aps.org/fip/resources/activities/physics-matters-video
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A crucial endeavor of APS: serving international 
members and physicists worldwide
Amy Flatten, APS Director of International Affairs 

(Appeared on SIF Prima Pagina -June 2021 newsletter of the Italian Physical Society)

The American Physical Society (APS) is committed to serving the 
world’s physicists through its meetings, publications, and many 
programs and initiatives. More than 23% of APS members live 
outside the United States in more than 100 countries, and physi-
cists often cross continents to attend APS meetings. 

For example, about 30% of APS March Meeting attendees trav-
el each year from outside the United States. Additionally, with 
some APS meetings going virtual due to COVID-19, internation-
al physicists have unprecedented access to APS meetings. Along 
with international participation in APS meetings, approximately 
70% of articles published in APS journals are co-authored by sci-
entists outside of the United States. 

With almost 25% of its members outside of the US, it’s important 
that APS includes international perspectives in all aspects of APS 
activities and infuses international elements into APS programs. 
One of the questions most frequently asked by international phys-
icists is: What does APS do for physicists in my country? Conse-
quently, APS worked to address that question through the devel-
opment of the APS International Engagement Around the World 
tool, which enables any physicist—anywhere in the world—to 
learn how to participate in APS programs and how the Society 
serves their interests. 

In addition, APS has launched cross-organizational partnerships 
with various APS departments, programs, and initiatives to ex-
pand APS offerings beyond US stakeholders. The programs and 
activities described below provide a snapshot of the Society’s ef-
forts so far. Some of these include: 

• APS Presidential Line: bringing together international phys-
ics leaders for summits & roundtable discussions, such as the 
US-China Physics Roundtable: Opportunities & Challenges. 

• Industrial Physics: expanding APS Industry Mentoring Pro-
gram (IMPact) to include new opportunities for international 
mentors and mentees. 

• APS Editorial Office: partnering to offer webinars/seminars 
to young physicists on writing, reviewing, and publishing sci-
entific journal articles, such as the joint APS webinar with 
the Chinese Physical Society that reached over 100,000 par-
ticipants 

• APS Membership: including international young physicists 
in the previously US-focused Student Ambassadors Program 

• APS Careers: expanding employment resources for physicists 
outside of the United States, and providing information about 

US visas, the Optional Practical Training Program (tempo-
rary employment related to an F-1 visa student’s program of 
study), as well as contacts for international companies. 

• STEP UP Ambassadors: empowering fellow teachers to in-
spire young women to pursue physics through the use of 
evidence-based teaching resources designed to help young 
women see themselves as “physics people.” APS is piloting 
STEP UP Ambassadors outside of the United States. 

• Conferences for Undergraduate Women in Physics (CUWiP): 
aiming to help undergraduate women continue in physics by 
providing them with the opportunity to experience a profes-
sional conference. APS is joining with international partners 
to pilot new, international CUWiP sites for the conferences 
in 2022. 

• Women in Physics Program: partnering with other national 
physical societies to highlight each Society’s resources for 
women in physics on their respective websites. 

• APS Office of Government Affairs (OGA): advocating for US 
government policies that support international collaboration, 
mobility and opportunities for students to study and work in 
the US. Their studies and policy analyses help communicate 
the value of international collaboration to US law-makers. 

These are just a few of the recently expanded offerings for phys-
icists outside of the United States. APS endeavors to serve a di-
verse community of members and physicists worldwide—not 
just US physicists. The global physics community tremendously 
contributes to APS and the US physics community through its 
involvement in APS meetings, units, programmatic activities, var-
ious initiatives, and by publishing in the Society’s journals.APS 
appreciates these contributions and will continue expanding its 
service to the Society’s international members and the interna-
tional physics community to address the interests and needs of all 
physicists worldwide. 

Amy Flatten, Director of International Affairs of the American 
Physical Society (APS). Prior to joining APS, Dr. Flatten served 
for five years (1999-2004) with the White House Office of Science 
and Technology Policy (OSTP). Dr. Flatten has held private sec-
tor positions with high-tech corporations, including AT&T Solu-
tions and Booz-Allen & Hamilton, as well as a faculty position 
with the Johns Hopkins Part-Time Engineering and Applied Sci-
ences Program. 
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“Sakharov-100” Celebration
Vladimir Shiltsev (Fermilab, USA) and 
Christine Darve (ESS, Sweden)

The global physics community celebrated the 100th birthday 
of famed physicist and human rights activist Andrei Sakharov 
(1921-1989) on May 21, 2021. The American Physical Society 
joined with the Russian-American Science Association to host 
“Sakharov-100,” a webinar of reflections on Sakharov’s life and 
legacy by colleagues, friends, and family. Members may view the 
event at https://engage.aps.org/fip/resources/activities/sakharov. 

Four APS units collaborated with RASA on Sakharov-100: the Fo-
rums on International Physics, Physics & Society, History of Phys-
ics, and Committee on the International Freedom of Scientists.

Andrei Dmitrievich Sakharov was born in Moscow on May 21, 
2021 into the family of a famous physics teacher. In 1942 he grad-
uated from the Physics Department of the Moscow State Univer-
sity, in 1947 he obtained both his PhD (Kandidat nauk) degree 
and in 1953 a Dr. Sci.(Habilitation) degree from FIAN (Physical 
Institute of Academy of Sciences in Moscow, a.k.a. Lebedev In-
stitute). Igor Tamm (1895-1971, Nobel Prize in Physics 1958) was 
his advisor and mentor. Already in 1953, Sakharov was elected 
as a Full Member of the USSR Academy of Sciences. During the 
cold-war period 1948-1968, he worked on thermonuclear weap-
ons development and received many state awards, all of which 
were stripped from him in 1980. In 1975 he won the Nobel Peace 
Prize “…for his struggle for human rights in the Soviet Union, 
for disarmament and cooperation between all nations” and then 
was exiled in Gorky (Nizhny Novgorod) in 1980-1986. As the 
result of Gorbachev’s perestroika he returned to Moscow and was 
elected to the USSR Parliament (Supreme Soviet) in 1989. Andrei 
Sakharov died December 14, 1989.  

The webinar program was quite diverse – please, see the detailed 
schedule here https://engage.aps.org/fip/resources/activities/
sakharov—and included four sessions, reflecting Sakharov’s main 
activities. The 1st session “Capturing the Sun: Sakharov’s Con-
tributions to Fusion and Energy”  was chaired by Roald Sagdeev 
(member of the USSR Academy of Sciences since 1968, advisor 
to Gorbachev in 1985-1991, Professor at University of Maryland 

since 1989). Dmitri Ryutov (Livermore Lawrence National Labo-
ratory) and Bruno Coppi 

(Massachusetts Institute of Technology) outlined Sakharov’s in-
vention of the tokamak principle and other contributions to the 
theory and practice of the inertial confinement fusion. Kristel 
Crombé (University of Gent) presented the status and plans of the 
ITER (International Thermonuclear Experimental Reactor) proj-
ect, under construction in Cadarache, France. 

The 2nd session “Understanding the Universe: Sakharov’s Contri-
butions to Astrophysics” was chaired by Luisa Cifarelli (Profes-
sor, University of Bologna, President SIF 2008-19, President of 
EPS in 2011-12, Chair of the APS FIP in 2020). Famous theorists 
Andrei Linde (Stanford University) and Valery Rubakov (Insti-
tute of Nuclear Research, Moscow) reviewed Sakharov’s works 
on Big Bang astrophysics and baryonic asymmetry of the Uni-
verse. Grigory Trubnikov (Director of the Joint Institute of Nucle-
ar Research, Dubna) presented impressive progress towards the 
construction of the JINR’s NICA ion collider intended to study 
quark-gluon plasma characteristic for the early Universe. 

Chair of the third session “Peace on Earth: Sakharov’s Contribu-
tions to Nuclear Arms Control” was Cathy Campbell (President 
and CEO of the CRDF Global in 2006-2016, the US State Depart-
ment expert on the USSR-Russia Science and Technology policy 
in 1989-94).  

Famous scientists and nuclear weapons arms control activists 
Richard Garwin (IBM), Frank von Hippel (Princeton University), 
Siegfried S. Hecker (Los Alamos National Laboratory; Stanford) 
and Susan Eisenhower (Eisenhower Group, Inc) painted a detailed 
picture of the efforts by Sakharov and his Western counterparts to 
stop the arms race between two superpowers in 1960’s-1980’s and 
shared their views on the current situation in this area.

The final session: “Roundtable: Reflecting on Sakharov’s World” 
chaired by Cherrill Spencer (SLAC, National Science Board Pub-

From left to right, top and bottom: Vladimir Shiltsev, Roald Sagdeev, 
Dmitri Ryutov, Bruno Coppi, Kristel Crombé

From left to right, top and bottom: Luisa Cifarelli, Andrei Linde, Valery 
Rubakov, Grigory Trubnikov

https://engage.aps.org/fip/resources/activities/sakharov
https://engage.aps.org/fip/resources/activities/sakharov
https://engage.aps.org/fip/resources/activities/sakharov
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lic Service Award 2010,  and Chair of the APS FIP in 2017) [Vid-
eo ADS] comprised a short video clip of Sakharov’s talking about 
his human rights activism, two video interviews with Sakharov’s 
granddaughter and step-daughter, Marina Sakharov-Liberman & 
Tatiana Yankelevich-Bonner [1], as well as welcome speeches, 
presentations and discussions by Boris Altshuler (FIAN, winner 
of the 2014 APS Sakharov Prize Award), Peter Vorobieff (Univer-
sity of New Mexico, Chair of APS CIFS), Zafra Lerman (Malta 
Conferences Foundation, winner of the 2016 APS Sakharov Prize 
Award) [2] and Alexander Kabanov (U. North Caroline Chap-
el-Hill, Past President of RASA-USA). 

The Organizing Committee of the “Sakharov-100” event was tru-
ly international and diverse and included Luisa Cifarelli (U.Bo-
logna, APS FIP and SIF), Christine Darve (ESS, APS FIP), Paul 
Halpern (U.Sci., APS FHP), Alan Hurd (LANL, APS FIP), Alex-
ander Kabanov (UNC, RASA),  Stewart Prager (Princeton, APS 
FPS), Roald Sagdeev (UMD, RASA), Vladimir Shiltsev (FNAL, 
APS DPB and RASA), Cherrill Spencer (SLAC, APS FPS). The 
American Physical Society provided extremely valuable and ap-
preciated technical support for this virtual event.

The “Sakharov-100” webinar reached 396 people from 31 coun-
tries distributed on each continent and mainly from the US, Russia 
and Europe.  It was a true celebration of the amazing human being 
Andrei Dmitrievich Sakharov!

“I believe that humankind will find a wise solution to the com-
plicated task of implementing grandiose inevitable progress with 
the preservation of the human in being and the natural in nature” 
–Andrei Sakharov

You may watch the recording of the whole webinar here: https://
engage.aps.org/fip/resources/activities/sakharov 

[1] The Andrei Sakharov Science Endowment Fund, https://sakharov.
fund/en

[2] Malta Conferences Foundation, https://www.maltaconferencesfoun-
dation.org

[3] Andrei D. Sakharov, “The responsibility of scientists”,
 • Nature Vol. 291 21 May 1981, https://rdcu.be/ck3ow
 • Physics Today 34, 6, 25 (1981), https://physicstoday.scitation.org/

doi/pdf/10.1063/1.2914603
More articles by Andrei D. Sakharov:

A Speech to the People’s Congress, https://www.nybooks.com/ar-
ticles/1989/08/17/a-speech-to-the-peoples-congress, August 17, 
1989

On Gorbachev: A Talk with Andrei Sakharov, https://www.ny-
books.com/articles/1988/12/22/on-gorbachev-a-talk-with-andrei-
sakharov, The New-York Review, December 22, 1988

On Accepting a Prize, https://www.nybooks.com/arti-
cles/1987/08/13/on-accepting-a-prize, The New York Review, Au-
gust 13, 1987

See more pictures of the century celebration here. 

Christine Darve is an Engineering Scientist at the European 
Spallation Source in Lund, Sweden. She graduated from the Insti-
tut Polytechnique de Sevenans (UTBM-France) in 1996, then she 
obtained her Ph.D. from Northwestern University (Illinois-USA) 
on the topic of helium superfluidity phenomenology. From 1996 
till 2011, she has been working at CERN (Geneva) and Fermi 
National Accelerator Laboratory (Chicago). In December 2011, 
Darve joined the start-up of the ESS (Lund-Sweden), coordinating 
the In-Kind collaboration towards designing and integrating SRF 
cryomodules. She has been elected a Fellow of the APS in 2016 
for her contribution to the development of critical components 
of superconducting linear accelerators, and for her leadership in 
expanding the reach of physics and educational outreach and dis-
semination of knowledge generated through large scale science 
facilities around the world.

Vladimir Shiltsev is a Distinguished Scientist at Fermi Nation-
al Accelerator Laboratory (FNAL), Batavia, IL , USA. He joined 
Fermilab as a Wilson Fellow in 1996, and soon after initiated 
and led the project of beam-beam compensation with the Teva-
tron Electron Lenses. In 2001 he became the Tevatron Deprat-
ment Head and later, in 2007, he became the inaugural Direc-
tor of the Accelerator Physics Center. Prior to joining FNAL, he 
worked at the Budker Institute of Nuclear Physics (Novosibirsk, 
Russia, 1988-1992), at the Superconducting Super Collider 
Lab (Dallas, TX, 1993), and at the MPY Group at DESY (Ham-
burg, Germany, 1994-1995). Shiltsev received his PhD in phys-
ics Budker INP, in 1994. His research interests include beam-
beam effects and their compensation and high-power ultra fast 
high voltage devices and coherent synchrotron radiation effects. 
He is a Fellow of the American Physical Society and, in 2004, 
Shiltsev was awarded the European Accelerator Prize from the Eu-
ropean Physical Society for the development of the electron lens 
technique for beam-beam compensation. He also received the 2013 
“Silver Archer” award for scientific outreach, the APS Robert H. 
Siemann Award (2015); the George Gamow Award from the Rus-
sian-American Science Association (RASA, 2016), and is an Hon-
orary Member of the Lomonosov Foundation (NArFU, Russia).

From left to right, top and bottom: Cathy Campbell, Richard Garwin, 
Frank von Hippel, Siegfried S. Hecker, Susan Eisenhower

Cherrill Spencer, Boris Altshuler, Marina Sakharov-Liberman, Tatiana 
Yankelevich Bonner, Zafra Lerman, Alexander Kabanov, Peter Vorobieff

https://engage.aps.org/fip/resources/activities/sakharov
https://engage.aps.org/fip/resources/activities/sakharov
https://sakharov.fund/en
https://sakharov.fund/en
https://www.maltaconferencesfoundation.org
https://www.maltaconferencesfoundation.org
https://rdcu.be/ck3ow
https://physicstoday.scitation.org/doi/pdf/10.1063/1.2914603
https://physicstoday.scitation.org/doi/pdf/10.1063/1.2914603
https://www.nybooks.com/articles/1989/08/17/a-speech-to-the-peoples-congress
https://www.nybooks.com/articles/1989/08/17/a-speech-to-the-peoples-congress
https://www.nybooks.com/articles/1988/12/22/on-gorbachev-a-talk-with-andrei-sakharov
https://www.nybooks.com/articles/1988/12/22/on-gorbachev-a-talk-with-andrei-sakharov
https://www.nybooks.com/articles/1988/12/22/on-gorbachev-a-talk-with-andrei-sakharov
https://www.nybooks.com/articles/1987/08/13/on-accepting-a-prize
https://www.nybooks.com/articles/1987/08/13/on-accepting-a-prize
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Darwin Meets Röntgen and Curie
How physics can measure tempo and mode of human evolution

Claudio Tuniz

Paleoanthropologists are becoming increasingly familiar with 
spectrometers, genetic sequencers and other complicated gadgets 
used in forensic laboratories. However, the ‘autopsy’ of ancient 
human remains, often only some teeth and bone fragments, is a 
complicated matter. These are precious and rare materials, which 
must be kept locked away, sometimes in a climate-controlled en-
vironment. Direct evidence in these very cold cases – going back 
to the Ice Ages – can only be obtained with the collection of very 
minute specimens or by using non-invasive virtual sections with 
penetrating radiation. 

Systematic studies on human origins started with the publication 
of The Descent of Man, by Charles Darwin, 150 years ago. Dar-
win’s life overlapped with that of two scientists who carried out 
physics research that would provide revolutionary instruments 
and methods to quantify the tempo and mode of human evolution. 

The first is Wilhelm Röntgen, who discovered x-rays in 1895. The 
new penetrating radiation was soon used to peer inside ancient 
human bones. The Croatian paleontologist Dragutin Gorjanovic 
Kramberger radiographed the Neanderthals he discovered in the 
Caves of Krapina in 1899. 

In 1896, Marie Curie, her husband Pierre and Henry Becquerel 
discovered radioactivity. Scientists soon realized that this phe-
nomenon could be used as a kind of clock to measure deep time. 
In 1905, Ernest Rutherford used the radioactive decay of uranium 
to determine the age of rocks. 

During the last 150 years, Neanderthals and Cro-Magnons were 
joined by more than 20 hominin species. Hominins as a group in-
clude all representatives of the human lineage, from extant mod-
ern humans back to the extinct species of the genus Homo and of 
previous genera of bipedal apes. 

In 1892, the Dutch anatomist Eugène Dubois discovered an archa-
ic human skull on the island of Java that he attributed to a creature 
half man and half ape, Pithecanthropus erectus (later included in 

the species Homo erectus). His discovery supported the idea that 
the human cradle had to be located in Asia, but something new was 
going to come out of Africa in the following years. There, fossil 
hunters discovered bipedal apes with much smaller brains, includ-
ing Australopithecus africanus in South Africa (1924), Paranthro-
pus species in South Africa (1938) and East Africa (1959) and 
Australopithecus afarensis and Ardipithecus ramidus in East Af-
rica (1974 and 1992, respectively). These discoveries supported 
Darwin’s hypothesis that humans have an African origin.

Several hominin species were discovered in the last 20 years, in-
cluding Homo floresiensis in Indonesia (2004), the Denisova hu-
man in Siberia (2010), Australopithecus sediba (2010) and Homo 
naledi (2015), both in South Africa, Homo luzonensis in the Phil-
ippines (2019) and Homo longi (‘Dragon Man’) in China (2021).

Some time ago, I met a group of these hominins in Paris, in the 
atelier of paleo-artist Elisabeth Daynes. I had the feeling of being 
in the Star Wars cantina, but these re-creations were a realistic 
reconstruction of our extended human family. Elizabeth uses fo-
rensic methods developed by the French police. 

As we said at the beginning, the science of human origins uses 
similar instruments and methods. The forensic tools can provide 
information on anatomy, life history, diet and pathologies of an-
cient hominins. X-ray computed microtomography (microCT) 
obtains virtual histological images of teeth, identifying the incre-
mental features in the enamel microstructure. These can be used 
to determine the rate of biological development in children and 
stress episodes after birth or even before. Our group has used this 
method to analyze the incisor of a human fetus from 28,000 years 
ago, determining it died after 32 gestational weeks and identi-
fying three severe stress episodes during the last two months of 
pregnancy.

Using 3D x-ray images, teeth can be virtually extracted from the 
mandible, even before eruption. Their enamel, dentin and pulp 
chamber can be separated and measured. Comparative assessment 
helps to evaluate biological age and species of the hominins to 
whom the teeth belong. 

The geological age of hominins is also crucial to order them ac-
cording to the time of their appearance in the archaeological re-
cord, synchronizing their evolution and migrations with climate 
and environment changes.

Potassium-argon dating – which is based on the decay of potas-
sium-40 to argon-40, with a half-life of 1.3 billion years – works 
well for the deep time of human origins, but only in volcanic areas, 
such as East Africa. Potassium-bearing minerals that crystallize 
from molten lava are without argon gas. After solidification (the 

How to obtain a virtual brain.
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start of the clock), the radiogenic argon-40 atoms remain trapped 
indefinitely in the crystal. The age of the volcanic materials in 
which the hominin remains are embedded is determined by ana-
lyzing the argon gas with a mass spectrometer, after the gas has 
been extracted from individual crystals using a laser microbeam. 

In some regions, like South Africa, potassium-argon cannot be 
used. An alternative method is cosmogenic isotope dating, which 
can determine ages of several million years. It is based on the 
use of radionuclides such as beryllium-10, produced by secondary 
cosmic rays on the Earth’s surface. Once the sediments containing 
the radionuclides are buried, shielded from cosmic rays, the cos-
mogenic radionuclide concentration in the minerals starts decreas-
ing. Accelerator-based mass spectrometry, a single atom-counting 
technique, measures residual beryllium-10 atoms in quartz from 
the sediments containing stone tools or fossil bones. 

As predicted by genetics, the oldest bipedal apes emerged in the 
archeological record of central and eastern Africa 7-6 million 
years ago, but their remains are only fragmentary and still contro-
versial. It is suggested that during that period a group of archaic 
apes split into separated populations, which became different spe-
cies. Thus, they gave rise to the evolutionary trajectories lead-
ing to the current chimpanzees and bonobos (in western Africa), 
and hominins (mostly in southeastern Africa, at least in the early 
phase).

Between 6 and 4 million years ago, new hominin genera, such as 
Ardipithecus and Australopithecus emerge, both in East and South 
Africa, with adaptations of their pelvis and feet that allow more 
efficient bipedal walking. Two different evolutionary trajectories 
develop around 3 million years ago. The first includes Paran-
thropus species, which adapted their masticatory apparatus to the 
consumption of tubers and other tough food available in the arid 
environment of southeastern Africa. The second comprises Homo 
habilis and other early humans who learned how to shape stone 
tools. Homo ergaster, the first fully human species, appears on 
the African stage of human evolution about 2 million years ago. It 
had a brain of about 1 kilogram, double that of an Australopithe-
cus, longer legs, shorter arms and elastic shoulders. Larger brains 
require energy, and he became ‘hypercarnivorous’, hunting large 
animals with tools and fire. 

Between 2.8 million and 40.000 years ago, more than 11 human 
species lived on the planet, first in Africa and later on other conti-
nents, where they spread through multiple migration waves. The 

oldest human remains in Southeast Asia, with ages of 1.9 million 
years, are associated with Homo erectus, a direct descendent of 
Homo ergaster. Between 1 and 0.5 million years ago, other hu-
mans, such as Homo heidelbergensis, dispersed from Africa into 
Eurasia, where they evolved into Neanderthals and Denisovans. 
According to some paleoanthropologists, they evolved into Homo 
sapiens in Africa, but the common ancestor of Homo sapiens, Ne-
anderthals and Denisovans is still controversial, with the Spanish 
Homo antecessor also claiming this role. The recent discovery 
of ‘Dragon Man’, a species that replaces the Neanderthals as our 
sister species, is creating new complications.

More dating methods can be used for the last 500.000 years, in-
cluding uranium/thorium and luminescence dating, while radio-
carbon works only for the last 50,000 years. 

Uranium/thorium is based on the radioactive decay of urani-
um-234 to thorium-230 in calcium carbonate materials, which 
form from water containing only uranium and not thorium, as the 
latter is not soluble. The clock starts at the formation of the min-
eral, where the radiogenic thorium-230 can accumulate.  

Carbon-14 is produced by cosmic rays in the upper atmosphere, 
entering the biological carbon cycle. As no additional radiocar-
bon is taken up postmortem, its concentration starts decreasing at 
the death of the organism. Age can be determined measuring the 
residual radiocarbon concentration in the organic material with 
accelerator mass spectrometry. 

Luminescence dating is based on the measurement of the energy 
dose in certain crystals like quartz or feldspar. The start of the 
clock corresponds to the resetting of the luminescence signal by 
solar irradiation of the surface sediments. The energy dose is then 
accumulated underground during the exposure of the minerals to 
natural radioactivity.

Physics-based dating methods suggest that modern humans over-
lapped their existence with at least five different human species, 
while genetics shows they interbred with at least two of them, 
Neanderthals and Denisovans. Why did we eventually become the 
‘masters of the planet’, while other human species, some with a 
brain of comparable weight, disappeared from the archaeological 
record? There are some interesting hypotheses.

The human brain does not work in isolation. The body, the use of 
tools, social structure and environment have a crucial role in the 
evolution of our mind. There have been a number of phase tran-
sitions in this process. First, about 60 million years ago, primates 
started expanding their brain cortex, together with the develop-
ment of new visual and handling capabilities. Second, 7 million 
years ago, hominin bipedalism differentiated the body axis from 
the movement axis, thus demanding a dramatic increase in spatial 
information transformation. Third, 3-2 million years ago, humans 
started enlarging their brain and extending their body and mind 
with tools, the control of fire and larger social groups.

Even if the brain of ancient hominins is lost, the x-ray microCT 
of the skull can provide the detailed virtual 3D surface of the 
cerebral cortex. Geometric morphometrics, combined with mul-
tivariate statistical methods, is applied to microCT images after 
setting ‘land-marks’, positions that characterize the shape of the 
endocranial surface. These analyses suggest that a globular brain 

Body and brain extensions.
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shape evolved in our lineage starting 300.000 years ago, emerging 
from a mosaic, accretionary process that involved isolated Homo 
sapiens populations, mainly from different African regions.

Paleoneurologists attribute the bulging of the parietal lobes to 
the expansion of the precuneus. This portion of the brain has the 
function of reorganizing the neural networks by integrating body 
and vision, hand and eye, body and environment. In fact, one of 
the evolutionary key traits of our species is the ability to increase 
the integration between brain and environment through the body’s 
interface, removing direct responsibility from the brain and ex-
porting cognitive functions to culture. 

While our skull and brain were becoming globular, the material 
culture in the archaeological record suggests that a modern behav-
ior was emerging in different African regions with the use of body 
ornaments based on ochre pigments and perforated shells. Fur-
thermore, early humans started developing stone tools of growing 
complexity, and applying pyrotechnology techniques. This over-
all evidence suggests the establishment of an increasingly struc-
tured society, probably organized through complex language and 
symbolic thinking. It corresponds to the fourth phase of brain and 
mind evolution.

It has been suggested that, between 200,000 and 50,000 years ago, 
modern humans accelerated their self-domestication. This process 
has been proposed as an explanation for unprecedented co-op-
eration and communication skills that emerged in Homo sapiens 
during this phase.

Domestication is related to selection for reduced aggression, a bi-
ological process that triggers anatomical and behavioral changes. 
The ‘domestication syndrome’ has been studied in foxes and other 
wild animals in long-term laboratory experiments. The resulting 
morphological, hormonal, genetic and neural changes have been 
attributed to less active neural crest cells. In modern humans, an-
atomical traits related to self-domestication include reduced brow 
ridges and prognathism, globular crania, smaller faces and small-

er brain cases. Reductions in androgens and increases in serotonin 
and oxytocin have been inferred from these morphological char-
acteristics.

Self-domestication promises to reveal the mechanisms underlying 
the extraordinary capacity of modern humans to build hierarchi-
cal and stratified societies. In the Late Pleistocene, long before 
agriculture and great civilizations, an order based on inequality 
and submission was beginning to form in human societies that 
were self-domesticating. Submission was induced with a mixture 
of force and fascination. Starting 45,000 years ago, flutes with 
multiple finger holes, Venus figurines made of mammoth ivory, 
rock paintings, complex body ornaments and symbolic mortuary 
burials emerged in the Eurasian archaeological record. These dis-
coveries suggest that social behavior was driven by rituals that 
induced rewarding sensations, based on emotions generated by 
music, dance, images and representations. We can infer that neu-
rotransmitters and hormones that generate rewarding feelings 
(such as serotonin, oxytocin, dopamine, testosterone, endorphins) 
played an important role in the metamorphosis of the human so-
cial organism.

Self-domestication effects were multiplied by the feedback of 
physical and social environments, which became increasingly 
protective. With the division of labor and organization into com-
plex societies, we have become dependent on each other. Accord-
ing to some studies, our individual brains started to shrink, but our 
progress has continued, as we could count on a larger social mind.

Today, our mind is increasingly powered by digital and intelligent 
technologies, introducing a novel mode of interactions between 
brain, body, tools, society and environment. It is in using our thus 
developed mind and the science it has yielded that we are able 
to apply increasingly complex methods as we trace that brain’s 
transition from deep evolutionary roots to its ongoing transfor-
mations.
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It was February 29th 2020, the Saturday before the March Meet-
ing. I had just picked up my husband from the Denver airport and 
we decided we were going to get some extra hand sanitizer for 
the meeting (we were expecting to shake many hands, sit in many 
different rooms and attend a ridiculous amount of talks). The first 
drug store we went to didn’t have any and a weird sense of urgen-
cy told me we needed to get some right away, so we drove to the 
next store where we bought the last bottles of a disgusting lemon 
pie scented hand sanitizer. 

I expected a busy week coming up, I had bought new pants and 
shirts and was ready to rock the young female scientist look. I had 
even managed to muster the courage to write to a few senior sci-
entists to ask if we could have a quick chat after their presentation 
and most said yes. I had planned out the talks I wanted to see and 
how much it would take me to walk from one to the other across 
the meeting venue. By that time, I was nearing the third year of 
my postdoc and felt much more confident in the academic world. 

But then later that day an email came from the APS: the March 
Meeting was cancelled. And now it was suddenly real: the 
COVID-19 pandemic had officially rolled into my life and was 
well on its way to shattering my plans and also my reality. 

Being a postdoc living in the USA, I was already in a funny spot in 
my professional life: I had a PhD but no permanent job to go with 
it, I was in a strange country without my usual support system of 
family and friends, I was dealing with immigration stuff I couldn’t 
even begin to comprehend and on top of all this, I was expected to 
produce nonstop. Never mind your low pay, your temporary con-
tract and the prospect of having to move again in a few years, just 
keep going and scientific greatness will await you in the future. I 
signed into that contract wholeheartedly, I just didn’t read the fine 
print or notice the lack of a get-your-money-back guarantee in 
there. The key is having the special ability of compartmentalizing 
things, which is just the skill to have as a young academic abroad 
and is fostered by academia too. So I just put on mute all those 
other concerns such as if I sprain an ankle on a hike, can I afford 
the ambulance to get me to the hospital or should I just hop my 
way into the urgent care clinic? But then the pandemic hit and for 
a while all I could really do was watch the news and overload my 
mind with facts and figures while in the back a terrible fear for the 
health and safety of everyone I knew was creeping in. 

The March Meeting was cancelled but we all kept going. We even 
invited some colleagues who were already in Denver to discuss 
results in a socially- distanced fashion. We all just kept feeding the 
massive academia machinery that was pushing us and promising 
new wonders such as the ability of attending multiple online sem-
inars you would otherwise miss, catching up on the recent papers 
and finally finishing that manuscript. Then at some point some-

A glimpse into the mind of an international postdoc 
navigating the pandemic world 
Mariana Fazio, University of New Mexico

thing clicked in my head: it was the disconnect between academia 
trying to go on as if nothing happened and the world around me 
changing constantly into an unrecognizable reality. The breaking 
point was when new immigration policies started rolling out, it 
felt like the ground I was walking on was shaking and opening up 
to swallow me, my non-immigrant visa and my trembling postdoc 
position. Meanwhile, we were being pushed to produce because 
now you finally were able to finish that paper you didn’t have time 
to write before, if you just didn’t think of the looming deadly vi-
rus. This disconnect had a profound effect on me as I felt invisible 
and unheard by academia, I could no longer mute all those other 
issues going on outside my work and it was affecting me. 

The pandemic only accentuated what was already there: the tem-
porary nature of a postdoc combined with the temporary nature of 
our immigration statuses makes international postdocs especially 
vulnerable. We are expected to move across the world to take a 
position for a couple of years and build our way up the academ-
ic ladder quickly and effectively. However little to no thought is 
given to all the external (meaning non-academic) difficulties that 
arise when you make the move to another country. In the end, 
postdocs rely on each other for guidance and it is a slippery rope 
because when a massive event such as a pandemic hits you realize 
there is no major institutional support behind you. And suddenly 
you find yourself weighing things such as if a family member gets 
sick, can I go back home or would I risk losing my job because 
I won’t be able to renew my visa? This sobering awakening to 
my reality served to put things into perspective: in hindsight, that 
cryopump breaking down just didn’t seem such a major life event. 
There is something in that close encounter with your own mortal-
ity, reading about daily death rates in the thousands everywhere, 
that makes you really wonder why you keep spending your whole 
day obsessing about how many papers you can finish, how many 
samples you can get done during the weekend and how many on-
line seminars you can attend. 

Thankfully I discovered I wasn’t the only one having this inner 
crisis and maybe I was even a bit late to the party. Just a quick 
search in Twitter with the hashtag #AcademicChatter can prove 
that, as a community, we are questioning the unrealistic academic 
standards and how we lost sight of the people running (and being 
swallowed by) this machinery. Personally, I discovered the pan-
demic pushed me to make the transition from spectator to inter-
locutor. You are witnessing my first step into that direction and I 
thank you for allowing me to give you a glimpse into the inner 
crisis of an international postdoc. 

This new reality that has settled in has allowed me time and space 
to reflect, clarity to speak out and an incredible appreciation for 
the people around me. Reaching out and finding an understanding 
voice in my colleagues and lab mates has been a highlight of the 
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past year as we collectively stopped, took a deep breath and ac-
knowledged that our most precious assets are the humans behind 
all those papers. If we take anything from this new normalcy, it 
will be the reminder that academia is fueled by people and people 
are more than their h-index. The two-dimensional Zoom boxes 
can’t really hold our multi-dimensional problems, hopes and de-
sires that go well beyond academia. We are a rich, complex and 
diverse workforce, that is our strength and we should foster it now 
more than ever. So take this as a sign to reach out to an interna-
tional postdoc (or anyone for that matter), buy them a coffee (or 
two, we can always use some caffeine), ask them how they are 
doing and really listen to what they have to say. 

Mariana Fazio is a Postdoctoral Fellow in the Department of 
Electrical and Computer Engineering at the University of New 
Mexico. She holds a PhD. in Physics from the University of Bue-
nos Aires in Argentina. She was previously a Postdoctoral Fel-
low in the Department of Electrical and Computer Engineering 
at Colorado State University, where she worked on reduction of 
thermal noise in amorphous oxide coatings to improve the sen-
sitivity of gravitational-wave interferometers. She is part of the 
LIGO Scientific Collaboration. Currently, her research is focused 
on MeV ultrafast electron diffraction and on developing machine 
learning/artificial intelligence methods to enhance this technique.
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Building Quantum Skills and Community for Africa
Farai Mazhandu, President, OneQuantum Africa

Quantum physics, which governs the behavior of matter on an 
atomic scale, brings new capabilities that lead to a wave of new 
technologies that will create new businesses and help solve many 
of today’s global challenges. After delivering ground-breaking 
technologies such as the transistor, solid-state lighting and lasers, 
and GPS, we are now entering the second quantum revolution. 
Africa’s competitive advantage is its talented young population. 
It simply cannot afford to be left out of the quantum revolution, 
which will sit at the core of building new enterprises, future ca-
reers, and workforces, as well as driving accessible innovation.

Talking of innovation, here are three reasons why quantum de-
serves attention in Africa:

1. Quantum devices will become essential tools in many indus-
tries. They could help to improve health (model new drugs 
and vaccines), food security (finding new catalysts for fer-
tilizer production), combat climate change (carbon capture, 
weather forecasting), optimization (logistics, land-use, pro-
duction), improved sensing for exploration and imaging, se-
cure and faster communication systems among others.

2. Timing is everything: This game-changing technology is now 
emerging from the lab and steadily getting into the hands of 
users.

3. Even if you are new to this field, you are never alone. Open 
access and an accessible and vibrant community make it easy 
to get started and find support.

Ever since OneQuantum started, other efforts have joined in to 
promote women, diversity, and inclusion in Quantum Tech. Out of 
our project, we had over 10,000 participants at our events in total, 
five female hires, one new black-owned Quantum Tech Company 
started, and countless new stories inspired that we are committed 
to helping see to fruition.

We have entered an era where quantum computers have finally 
developed enough that anyone can program one. It is now time 
to build a solid and inclusive community where people can ask 
questions of one another, share their observations, suggest new 
approaches, manage expectations, and discover quantum com-
puting’s full potential. Having open access to a diverse group of 
experts helps to develop and improve crucial skills, stay on top of 
the latest trends in quantum computing, keep a pulse on opportu-
nities, meet prospective mentors and collaborators, make friends, 
and gain access to important resources that can support one to be 
successful.

OneQuantum Africa is a supportive and authentic community 
platform for anyone active or interested in Quantum Tech regard-
less of their background, skills, origin, gender, race, or goal. Our 
vision is to equip our members and the wider community with 
strong local networks and access to the global community by of-
fering events, summits, online communities, digital assets, men-
toring, and career support.

For that, we focus on four core axes; a community where we bring 
all people who are interested in Quantum Tech together, mento-
ring with the support of Keysight Technologies. Currently we 
have close to 100 mentors and over 400 mentees, career services. 
Our resume database has over 500 CVs. We run successful career 
events where our members meet with employers to learn more 

about opportunities and proj-
ects where we collaborate with 
Strangeworks and gather teams 
around potential Quantum Tech 
projects relevant to the local 
ecosystem, economy, and soci-
ety.

Quantum computing is a rela-
tively young field and needs all 
of us to make it work. I encour-
age all interested and active in 
quantum tech to seriously con-
sider participating in the various 

Subscription to the African Physics Newsletter is free and open to 
both Africans and non-Africans. To subscribe go to this website. 
We encourage you to forward this newsletter to colleagues inter- 
ested in the latest developments in physics in Africa.

https://aps.us19.list-manage.com/subscribe?u=63e42c583930d9f7a8b637982&id=47beedc3f3
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communities as this can be a catalyst for producing new ideas and 
starting new collaborations. Getting to a future where quantum 
computers break new ground will require the collective talent and 
contributions of many brilliant people like you. Whether or not 
you know it, you have something important to contribute. Efforts 
to make Africa quantum ready should not be limited to applica-
tions alone but have to be extended throughout the quantum com-
puting stack.

At OneQuantum Africa, we are building a global quantum tech 
community organization focused on education, mentoring, ca-
reers, and the implementation of transformative projects in quan-
tum tech that will improve the lives of all Africans. To make it 
happen, we hosted the first African Quantum Summit & Career 
Fair on May 12-13, 2021. See KPIs here. You can sign up for our 
newsletter to get up-to-date quantum tech news from the conti-
nent. You can learn more about our community efforts here.

Over this summer, we have made significant progress. We created 
a SA not-for-profit entity, which we hope will be approved soon to 
coordinate quantum efforts across our beautiful continent.

We founded four new African sub-chapters in Libya, Kenya, 
South Africa, and Zimbabwe. Our success at the continental lev-

el is extending deeper into the continent through four more new 
presidents with their teams, building strong local communities 
connected to the global ecosystem.

Thanks to our partners and volunteers, we have teams working on 
important initiatives like setting up OneQuantum local chapters 
in more countries, expanding events to local chapters to give ev-
eryone a voice, and organizing the Quantum in Africa II Summit 
scheduled for

Oct-Nov 2021 to move quantum forward in the continent. Our 
community in South Africa is leading conversations to support 
the government in implementing the recently launched quantum 
technology roadmap. Moreover, there are bilateral discussions to 
host joint events between Egypt and Tunisia, not to mention more 
efforts taking shape in other countries to support quantum tech-
nology development.

Unless we in Africa work together as a continent to advance quan-
tum technology and make it mainstream, we will be left behind 
again, like what happened with the rise of the electronic industry.

Our community, leaders, and institutions need to step up to build 
skills and critical mass and take quantum information science 
from labs to markets now.

Farai Mazhandu is the founding President at OneQuantum Af-
rica, the leading Quantum Tech community in the continent with 
virtual networking, member events, public summits attended by 
several thousand participants, mentorship programs, and many 
other perks. He is also a Co-founder of Bayete Quantum Tech-
nologies, a quantum startup out of Africa that partners with or-
ganizations to help them navigate the quantum spectrum, achieve 
competitive advantage and realize value today through the adop-
tion of appropriate quantum solutions.

https://docs.google.com/presentation/d/e/2PACX-1vT64wk52yJ7fYrhlx2dkeHqnatbn7oHhvzdXt0r_hl4B0ApWpdn3U2vatxU3x34gNusTayrajBHphU-/pub?start=false&loop=false&delayms=3000&slide=id.gcab46d23da_0_0
https://onequantum.org/africa
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