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Questions or
Comments?

“Why am I muted?” 
Don’t worry. Everyone is 
muted except the Presenter 
and the Host. Thank you 
and enjoy the show.

Type them into the
questions box!

www.acs.org/acswebinars
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Chat
Announcements and

hyperlinks from our team
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linkedin.com/company/
american-chemical-society@amerchemsociety@AmericanChemicalSociety@AmerChemSociety

Let’s Get Social!
Follow the American Chemical Society on Twitter, Facebook, 
Instagram, and LinkedIn for the latest news, events, and 
connect with your colleagues across the Society.

Contact ACS Webinars® at acswebinars@acs.org

www.acs.org/acswebinars
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Where is the Webinar Recording?

All Registrants
Watch the unedited recording 
linked in the Thank You Email 

for 24 hours.

www.acs.org/acswebinars

ACS Members w/Premium Package

Visit the ACS Webinars® Library 
to watch the edited and 

captioned recording.
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5https://chemidp.acs.org 

A Career Planning Tool For Chemical Scientists

ChemIDP is an Individual Development Plan 
designed specifically for graduate students and 
postdoctoral scholars in the chemical sciences. 
Through immersive, self-paced activities, users 
explore potential careers, determine specific skills 
needed for success, and develop plans to achieve 
professional goals. ChemIDP tracks user progress 
and input, providing tips and strategies to 
complete goals and guide career exploration.

6www.acs.org/careerconsulting 

Career Consultant Directory

• ACS Member-exclusive program that allows you to arrange a one-on-one appointment with 
a certified ACS Career Consultant.  

• Consultants provide personalized career advice to ACS Members.

• Browse our Career Consultant roster and request your one-on-one appointment today!
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If you are a student from a group underrepresented in the chemical sciences, we 

want to empower you to get your graduate degree!

The ACS Bridge Program offers:

• A FREE common application that will highlight your achievements 

to participating Bridge Departments

• Resources to help write competitive grad school applications and 

connect you with mentors, students, and industry partners!

Are you thinking of Grad School?

Learn more and apply at www.acs.org/bridge

Email us at bridge@acs.org 
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cen.acs.org/sections/stereo-chemistry-podcast.html 11

ACS Industry 
Member Programs

• ACS Industry Matters

ACS member only content with exclusive 
insights from industry leaders to help you 
succeed in your career. #ACSIndustryMatters

Preview Content: acs.org/indnl

• ACS Innovation Hub LinkedIn Group

Connect, collaborate and stay informed about 
the trends leading chemical innovation.

Join: bit.ly/ACSinnovationhub
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ACS Career Resources

https://pubs.acs.org 14
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ACS OFFICE OF DEIR
Advancing ACS' Core Value of Diversity, Equity, 

Inclusion and Respect

Resources

https://www.acs.org/diversity 

American Chemical Society 16

ACS Advocacy

The impact and results of ACS member advocacy outreach and efforts by the numbers!

See your influence in action!

Get Involved Enroll in a workshop Become a Fellow Take Action

2439+
Members participated

In Act4Chemistry

1739+
ACS Advocacy 

Workshops participants 

or enrollees

49
Years of Public 

Policy Fellows

2000
Letters sent to 

Congress

https://www.acs.org/policy 
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Creating Your Title, Abstract, 

and Table of Contents Graphic

ACS on Campus is the American Chemical 
Society’s initiative dedicated to helping students 
advance their education and careers.

acsoncampus.acs.org

z

www.acs.org/acswebinars
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Register for Free Browse the Upcoming Schedule at www.acs.org/acswebinars

Co-produced with the ACS Younger Chemists Committee

Meet the 2024 ACS President-
Elect Candidates

Wednesday, October 4, 2023 | 2-3pm ET

Co-produced with ACS Division of Professional Relations 
and co-produced with ACS Industry Member Programs

The “Ins and Outs” of Networking

Thursday, October 5, 2023 | 2-3pm ET

Co-produced with Sociedad Química de México

La Manufactura Aditiva: Metodología 
y Desarrollo de Implantes de Cadera

Wednesday, October 11, 2023 | 2-3pm ET
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THIS ACS WEBINAR® 

WILL BEGIN SHORTLY…

🖐 Say hello in the 
questions window!

www.acs.org/acswebinars

Who Will Win the #ChemNobel? Predicting the 

Next Nobel Laureate(s) in Chemistry

Share your comments in the chat window or tweet at us using #ChemNobel

Laura Howes
C&EN

Michelle Muzzio
iScience

Michael Booth
University College London

Joaquín Barroso
National Autonomous University of Mexico

Some of the slides are not available today (that would give the picks away!)…edited recording will be made available on cen.org

Robert Root-Bernstein
Michigan State University

20
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The Nobel Prize in Chemistry, the #ChemNobel

• Every year since 1901 (with a few exceptions)

• Nobel stipulated in his will that most of his estate should be converted into a fund 

and invested to provide income for five prizes, including one prize for…“the person 

who shall have made the most important chemical discovery or improvement...” 
– Alfred Nobel’s will

Nobel Laureates receive:

• Nobel diploma

• Nobel medal

• Prize money

21
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Polymathy 
Among Nobel 

Laureates

Robert Root-Bernstein, Ph.D.

Professor of Physiology

Michigan State University, 

East Lansing, MI 48824 USA

rootbern@msu.edu 
24

OUTLINE

I will argue that polymathy underlies scientific creativity:

1) Nobel laureates are unusually trained, both in depth and breadth

2) One key to their success is integrating their diverse skills and knowledge to 
produce broadly applicable results

3) A second key is frequently changing research topics

25
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J. H. van’t Hoff, first Nobel Laureate in Chemistry 
(1901) on “Imagination in Science” 1878

Imagination plays a role both in the ability to do 

scientific research as well as in the urge to exploit 

this capability…. I have been prompted to 

investigate whether or not this [imaginative] 

ability also manifests itself in famous scientists in 

ways other than their researches. A study of more 

than two hundred biographies showed that this 

was indeed the case, and in large measure.

van’t Hoff, J.H. (1878/1967). Imagination in Science. G. F. Springer, trans. Molecular Biology, Biochemistry, and Biophysics, 1:1-18.

26

van’t Hoff was describing himself!
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Donald Cram, NP Chemistry, 1987 

My concept of the ideal [scientist], is that you do one 

thing real well, and its a very specialized thing, and 

then you do a lot of other things, but not too many, 

maybe 5 or 6 or 10 different other things, which you 

do well enough to give yourself and possibly others 

pleasure. This should be distributed quite widely 

among sports and artistic things and carpentry and 

things that involve using your hands and a little music 

perhaps and things of that sort. 

28

R. S. Root-Bernstein, M. Bernstein, H. Garnier. (1995). Correlations between avocations, scientific style, 
work habits and professional impact of scientists. Creativity Research Journal, 8: 115-137.

* Encyclopedia of Surfing https://eos.surf/entries/cram-donald/

Dorothy Crowfoot Hodgkin, NP Chemistry, 1964: 
Painting Prepared Her for X-Ray Crystallography 

President of the Pugwash Conference 

on Science and World Affairs, 1976-1988

29
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Manfred 
Eigen 
NP 1967

30

Roald 
Hoffmann, 
NP 1981

31

30

31
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Herbert Hauptman, 
NP 1985 

32

Harold Kroto, NP Chemistry, 
1996 Was an Artist & Designer

33
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Dan Schechtman, NP 
Chemistry, 2011

Drew upon Roger Penrose’s (NP, 
Physics 2020) aperiodic tilings to 
understand anomalous crystal 
structures. 

34

Creative Polymathy: The Integration of 
Multiple Interests and (A)Vocations

• Polymathy refers to  development of 
vocational, avocational and 
autodidactic skills in two or more 
disciplines

• Polymathy is highly correlated with 
professional success in all disciplines

• Polymathic skills interrelate within a 
“network of enterprise”

35
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Integrated Networks of Enterprise 

• John Dewey, Art as Experience, 
     1934 (“Integrative activity sets”)

• Gerald Holton, On Trying to
     Understand Scientific Genius,
     1972 (“Becoming a piece of 
      nature”)

• Howard Gruber, Darwin on Man:
      A Psychological study of
     Scientific Creativity, 1984
      (“Networks of enterprise”)

• Robert Root-Bernstein,
     Discovering, 1989 (“Correlative
     talents”)

36

Nobel Prizewinners 15 to 25 Times More Likely Than 
Average Scientist to Be Crafty & Artistic as Adults

Root-Bernstein, et al., Arts Foster Scientific Success: Avocations of Nobel, National Academy, Royal Society, and Sigma Xi Members. J. 

Psychol. Sci. Tech. 1(2):51-63 · October 2008 DOI: 10.1891/1939-7054.1.2.51 37

36
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Interdisciplinary and 
Intradisciplinary Polymathy

• People I’ve just highlighted displayed INTERdisciplinary 
polymathy (sciences, arts, literature, music, business, law, etc.)

 

• Many Nobel laureates also display INTRAdisciplinary polymathy 
(combining different aspects of STEM subjects)

38

Walter Gilbert, NP 
Chemistry, 1980

•  Physicist

•  Biophysicist

•  Biochemist

•  Molecular Biologist

•  Businessman / 
Entrepreneur  

•  Artist / Photographer

39
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Frances H. Arnold
NP, Chemistry 2018 

• Mechanical and aerospace 
engineer

• Chemical engineer

• Molecular biology and directed 
enzyme evolution

• Entrepreneur (biotech 
companies) 

40

INTRAdisciplinary (Within Science) 

Polymathy of Science Nobel Laureates 

Psych Med Biol Chem Phys Math Engin Astro Other

Physics 

(177)

0%

(0)

4%

(8)

4%

(8)

25%

(49)

100%

(177)

33%

(65)

26%

(53)

8%

(15)

19%

(37)

Chemistry 

(149)

0.7%

(2)

15%

(23)

35%

(52)

100%

(149)

34%

(49)

12%

(18)

30%

(45)

0.4%

(1)

14%

(21)

Medicine 

(184)

9%

(16)

65%

(117)

69%

(124)

47%

(85)

14%

(25)

11%

(20)

3%

(5)

0%

(0)

15%

(27)

• 81% were formally trained in more than one science
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Nobel Laureates Don’t Specialize:
Publication Patterns of Top and Bottom Quartile: 

Scientists of the Eiduson Study

Root-Bernstein, R. S., Bernstein, M. and Schlichting, H. W. "Identification of Scientists Making Long-Term, High Impact 

Contributions, with Notes on Their Methods of Working," Creativity Research Journal 6 (4): 329-343, 1993. 42

Polymathy and the Novice Effect

Changing fields does two things:

1) Returns the investigator to a novice and novices are 
more likely to make discoveries than old-timers 

2) Brings previous expertise to bear on new problems

43
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Polymathy Correlates with Unusually Broad Nobel 
Prize Impact: e.g., Doudna and Charpentier, NP 2020

Jeffrey I. Seeman and Guillermo Restrepo (2020) The Mutation of the “Nobel Prize in Chemistry” into the “Nobel Prize in Chemistry or 
Life Sciences: Several Decades of Transparent and Opaque Evidence of Change within the Nobel Prize Program. Angewandte Chemie 
International Edition, 99: 2942-2961.

44

Intra- and Inter-Disciplinary 
Polymathy of Science Nobel Laureates

Science Nobel Laureates

Within 

Scientific 

Disciplines

Across Non-

Scientific 

Disciplines
Both

Chemistry (149) 122 / 82% 109 / 73% 81 / 54%

Med/Physiology (184) 160 / 87% 121 / 68% 93 / 59%

Physics (177) 131 / 74% 111 / 63% 84 / 47%

Root-Bernstein R, Root-Bernstein M. 2020. A statistical study of intra-domain and trans-domain polymathy among Nobel laureates, Creativity 
Research Journal, DOI: 10.1080/10400419.2020.1751545

45

44

45



9/28/2023

23

So, How Does One Put Oneself in the 
Running for a Nobel Prize?

Students of science are often told:
1) Specialize: become an expert!
2) The harder you work, the better you’ll do

Nobel laureates certainly work hard but they rarely 
specialize, often change fields, and play hard, too!

     

To perceive new things, or old things in new ways, you 
need to bring unusual experiences to the table! 

Polymathy provides such experiences.
46

Recent #ChemNobel winners

• 2019 Winners: John B. Goodenough, M. Stanley Whittingham and Akira Yoshino 
“for the development of lithium-ion batteries”

• 2020 Winners: Emmanuelle Charpentier and Jennifer A. Doudna “for the 
development of a method for genome editing”

• 2021 Winners: Benjamin List and David MacMillan “for the development of 
asymmetric organocatalysis”

• 2022 Winners: Carolyn Bertozzi, Morten Meldal and K Barry Sharpless “for the 
development of click chemistry and bioorthogonal chemistry”

48
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55

THE LIVE Q&A IS
ABOUT TO BEGIN!

Keep submitting your questions 
in the questions window!

www.acs.org/acswebinars

z

www.acs.org/acswebinars
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Register for Free Browse the Upcoming Schedule at www.acs.org/acswebinars

Co-produced with the ACS Younger Chemists Committee

Meet the 2024 ACS President-
Elect Candidates

Wednesday, October 4, 2023 | 2-3pm ET

Co-produced with ACS Division of Professional Relations 
and co-produced with ACS Industry Member Programs

The “Ins and Outs” of Networking

Thursday, October 5, 2023 | 2-3pm ET

Co-produced with Sociedad Química de México

La Manufactura Aditiva: Metodología 
y Desarrollo de Implantes de Cadera

Wednesday, October 11, 2023 | 2-3pm ET
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Edited Recordings
are an exclusive benefit for ACS Members with the 
Premium Package and can be accessed in the 
ACS Webinars® Library at www.acs.org/acswebinars

Learn from the best and brightest minds in chemistry!
Hundreds of webinars on a wide range of topics relevant to 
chemistry professionals at all stages of their careers, presented 
by top experts in the chemical sciences and enterprise.

Live Broadcasts
of ACS Webinars® continue to be available free to 
the general public several times a week generally 
from 2-3pm ET. Visit www.acs.org/acswebinars to 
register* for upcoming webinars. 

*Requires FREE ACS ID

www.acs.org/acswebinars
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ACS Webinars® does not endorse any 
products or services. The views expressed in 
this presentation are those of the presenter 
and do not necessarily reflect the views or 
policies of the American Chemical Society.

Contact ACS Webinars® at acswebinars@acs.org
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