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Argonne was established in 1946 as a science and
technology laboratory to develop peaceful uses for
a revolutionary new source of energy: nuclear power.



ARGONNE DEVELOPED AVIDAC
$250,000 operational January 28, 1953 2500 operations/second
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Argonne I s par®d béargaset nses
of research and devel op me
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Argonneos signature contrik

Scientific Cutting-edge
discoveries research facilities
Solving the deepest mysteries Providing powerful tools for
in physical, environmental, science, engineering, and
and biological science computation

Energy and Gl ob al

climate solutions

The Materials I rradiat.i (
Tandem Linear Accelerat o ] ]
development of new fuel: Building oin our discoveries

to benefit the Midwest, the
nation, and the world

security adyv

Protecting against diverse
threats to health, supply
chains, and infrastructure

Developing scientific leaders and the STEM workforce

SCIENCE AT SCALE $1.3 B budget | 3900 employees/~1000 students| | 7000+ users of 6 research facilities
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Argonneos | eadership team

LABORATORY DI RECT OR 06 ASSOGBATE CABORATORY DIRECTORS OPERATIONS SENIOR DIRECTORS
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Paul Kearns Philip Anderson Laurent Chapon Megan Clifford Michael Cain Stu Hannay Karen Hellman
Laboratory Director Chief Diversity Officer Photon Sciences Science and Technology Financial Management Business and Infrastructure Services
PEIRIRIIHS BTG QUiiisas and Procurement Services Information Services

AA = [

Sean Jones Nadine Lacombe Claus Daniel Kawtar Hafidi Daniel Raker Daniel Walsh
Deputy for Science General Counsel Advanced Energy Physical Sciences Human Resource Safeguards and Security
and Technology Technologies and Engineering Services (acting)

Rae anSnheaiGe i g § Lee Zachos Kirsten Laurin-Kovitz Rick Stevens Katie Yurkewicz Nazia Zakir
Deputy f or Opj ChifofBtaffs and Nuclear Technologies Computing, Environment Communications and Environment, Safety,
Chief Operati ns Officer and National Security and Life Sciences Public Affairs and Health
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CURRENT ONE-OF-A-KIND FACILITIES

Enabllng science from nanoscale to exascale

—

o WAdvaéh-ced e

e @ F J Argonne
~ Photon— - =58 ; ,‘ Leadership
R AT : Computing
Facility
Center for - Intermediate
Nanoscale Voltage
Materials Electron
Microscope

'CNM

f‘ U.5. DEPARTMENT OF Argolme National Labor B
ENERGY U.S. Department of Enargy laboratery
i managed by UChicago Arganne, LLC.

Argonne



Our major research initiatives

= Artificial intelligence for science

,} % | Autonomous discovery
v

~ = Coherent x-ray science

=2 - |maging and detection of signatures
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Climate action B\ y ‘\}v i1
Carbon management

Circular economy
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The upgraded Advanced Photon Source will soon
del 1 ver t he wor |l d-oagbebmsi ght ¢

3 Anticipate CD-4 next summer, ahead of original March 2026

3 Machine commissioning well underway: Nine new feature beamlines
and 15 upgraded beamlines will enable new X-ray science

3 In March, users submitted 390 proposals for experiments

A » : . JL:{,T; T &‘h ' S
Installation of the last APS-U
storage ring module: #200

Celebrating first stored beam
in the new electron storage ring

Monochromator at the X-ray photon
correlation spectroscopy (8-1D) beamline
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Argonne Leadership Computing Facility:
Aurora will shape the future of scientific computing

In testing for Top 500 list in May, Aurora demonstrated:
3 1.012-exaflop high-performance-computing speed, using 87% of its nodes
3 10.6-exaflop Al-performance speed, using 89% of its nodes

Nineteen early science projects arestress-t est i ng Auroraodos capabilities
simulation, machine learning, and data analysis

Delegation from Exelon, an Argonne
CRADA partner, at the ALCF

Installation of final Aurora Argonne and Intel leaders toast Aurora
compute blade: #10,624 at SC23 supercomputing conference

Uchicago ".! U.S. DEPARTMENT OF
Yehicago  (%)ENERGY Argonne &




ARGONNEO S

| NDUSTRY PARTNE

SECTORS FROM START-UPS TO FORTUNE 500

QUANTUM
INFORMATION

ENERGY
AALBEMARLE %X AutoGrid
Chevron

&= ~" Constellation.

2{ energy

Kalros Power

() exelon
ENERGY ENTERPRISES

P
£~
I

@ NySea= fugNusCALE
F AN ®
£Y0KLO SUNPOWER

Westinghouse

- I Bansriment of Everay Morato
RN ENERGY managed by UChicago Aronne, LLC.

INFORMATION

TECHNOLOGY

ASML = AT&T

mRYAXSUN ELECTRONIC
a a Volcano company MATERIALS
AR L 2
dsco. EMC EY
HITACHI Honeywell
@ ??;if_—g ‘ Panoramic
—_——=T= Technology
intel ="TE UES

MANUFACTURING

| | [gimis]=
Bres Detector
|| [,

casor? [AT e
SV SN DOVER )
<>

GENERAL MOTORS

@ﬂaflﬂa

fi& GLOBALFOUNDRIES 0npr.ia
e A6 (B

TL_ TOYOTA CENTRAL R&D LABS.,INC.

TOYOTA

PHARMACEUTICALS

a Abbott AVGEN

ARR/ANY AstraZeneca

G-

élﬂ?’l EBEMERALD

BIOSTRUCTURES

e,

(@ CALITHERA

P

CrownBio

@ .
XMannKInd Corporation III Medimmune

€3 MERCK (/) NOVARTIS @
Plexxikon € {JzenoBIA

SCIENCE

O
LABORATORIES

intel.

JPMorgan | CHASE

memqQ

110000000000 00:
TOYOTA

Argonne &

NATIONAL LABORATORY


https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwjp4a3SlPvgAhWT0YMKHczZAwAQjRx6BAgBEAU&url=http://www.carlogos.org/Car-Logos/Ford-logo.html&psig=AOvVaw2phF71q82M4CPXLDNU3D60&ust=1552430557000202
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwixgPrqlPvgAhWM_YMKHVYaD14QjRx6BAgBEAU&url=https://media.gm.com/media/us/en/gm/photos.detail.html/content/Pages/galleries/us/en/logos.html&psig=AOvVaw3L0OyRvKhXxD9gg6rMOah5&ust=1552430610351423
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwjr5OPekvvgAhVl4IMKHUCkBV4QjRx6BAgBEAU&url=https://www.businesswire.com/news/home/20181127005278/en/NuScale-Expands-Canadian-Market-Effort-MOU-Bruce&psig=AOvVaw2bArlE6gTY1dk0Ns-zzis4&ust=1552430011243995
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwjXh66jkvvgAhVF1IMKHdTAAPgQjRx6BAgBEAU&url=https://commons.wikimedia.org/wiki/File:Chevron_Logo.svg&psig=AOvVaw1O8ZXKSzl0vs3VrVk6p1-M&ust=1552429914813410
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwj-zf_YhPvgAhXJ6oMKHYh3CrsQjRx6BAgBEAU&url=https://www.calithera.com/&psig=AOvVaw2rzk43shct_OTTldXWmuaC&ust=1552426276894432
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwiDsKXshfvgAhUjjoMKHSduAlYQjRx6BAgBEAQ&url=http://www.emeraldbiostructures.com/files/Emerald_Fragments_of_Life.pdf&psig=AOvVaw3Mb29yvFw56fl8FGNj19F1&ust=1552426585942603
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwiBuq3WhvvgAhUH8IMKHfKRBW0QjRx6BAgBEAU&url=https://www.crownbio.com/&psig=AOvVaw0VWoElRb6MJ66DgQHdzxxf&ust=1552426809728400
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwiu5ZeUhfvgAhWJ3oMKHfuqDLgQjRx6BAgBEAU&url=https://www.businesswire.com/news/home/20131213005292/en/Perrigo-Company-Elan-Corporation-Plc-Receive-Irish&psig=AOvVaw0XnVTv-XRRvYoub4jo-X-2&ust=1552426397262130
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwitnIfqh_vgAhUhzoMKHXSZB8gQjRx6BAgBEAU&url=https://en.wikipedia.org/wiki/File:Merck_Logo.svg&psig=AOvVaw1fHykZsdnAQ0ze5LNwoThf&ust=1552427119128370
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwj0q7eViPvgAhVF1IMKHdTAAPgQjRx6BAgBEAU&url=https://logos-download.com/10699-novartis-logo-download.html&psig=AOvVaw0NYXc-UKgmDE5kD2hQrX3Q&ust=1552427208363400
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwi1vO3Sg_vgAhVs0oMKHZ5eCDQQjRx6BAgBEAU&url=https://commons.wikimedia.org/wiki/File:Pfizer.svg&psig=AOvVaw3QSFjpqlihh84MEypfCuAl&ust=1552425994589838
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwjnk7qfhPvgAhXB7YMKHU_eCDsQjRx6BAgBEAQ&url=http://investor.arraybiopharma.com/static-files/e88f2ec4-fb52-472d-84eb-d975a710307c&psig=AOvVaw32qbcB4QM6a_7Pd9cdlpsx&ust=1552426150751519
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwjfscHahfvgAhUd0IMKHfCiA_AQjRx6BAgBEAU&url=https://www.weareamberjack.com/case-study/candidate-experience-gsk/attachment/gsk-glaxosmithkline-savawatt/&psig=AOvVaw3mQfQsLgJTT5W6iVkgxDhR&ust=1552426519555481
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwiI_pa2gvvgAhUHiIMKHTB1DiMQjRx6BAgBEAU&url=https://www.plexxikon.com/&psig=AOvVaw2Mc8OEd6decN7ifxYY2eM5&ust=1552425665722186
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwjPw9fSiPvgAhXhpYMKHa_jDOgQjRx6BAgBEAU&url=https://en.wikipedia.org/wiki/Takeda_Pharmaceutical_Company&psig=AOvVaw3LCc-AOIE4n11005Ak9NNH&ust=1552427339005058
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwjJhfeXifvgAhUszIMKHSTBCgAQjRx6BAgBEAU&url=https://sb.co/portfolio/zenobia-therapeutics/&psig=AOvVaw2zV1cQuOHSALL7pYCRP6yD&ust=1552427477638370
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwjbwvKAhPvgAhVhpoMKHQiyDdoQjRx6BAgBEAU&url=https://commons.wikimedia.org/wiki/File:AbbottLaboratories.svg&psig=AOvVaw2-9EE_LjixF6TJNL3LjYvc&ust=1552426082779746
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwiavviRhPvgAhVK9YMKHaBFAZAQjRx6BAgBEAU&url=https://commons.wikimedia.org/wiki/File:Amgen.svg&psig=AOvVaw25lSbZTJC5eVCOx92iVJ76&ust=1552426129439902

Big Picture Al Landscape



Global Techneeconomic Landscape

. Al Is rapidly becoming th@ominate driver/signal of techneeconomic
progress and competition in the next decade

. Al is pervasive and is becoming ubiquitoasross dozens of
economically critical domains

. Massive competition/positioning in Aketween western democracies,
semtaligned states and adversaries

. Al provides state and nestate actors with thgotential for non-linear
progress in technological, economic and national security domains

. Many governments foci has been omtigating Al riskgather than
exploiting advantage through strategic investments in+{tommercial
Al capabilities




International Al Competition Is Fierce

EEEN Australia. ‘Prosperity Through Innovation’

Four-year, $21m investment from national M
budget to support the development of Al

in Australia.

China. ‘Next Generation Al'

Launched July 2017, the most
comprehensive Al strategy globally with
2030 targets for a $1T RMB Al industry

France. ‘Al for Humanity'

€15 billion plan announced in 2018 in the
Villani Report’ to transform France into a
global leader in Al.

Ireland. ‘Al Island’

Irish Economic Development Agency led
process. Al Master program launched in
2018 and is 100% industry driven.

Kenya. Blockchain and Al Task Force
Task Force established Feb 2018 with a
five-year planning horizon.

EEJM New Zealand. Al Forum
May 2018, Al Forum released a report
titled, “Artificial Intelligence: Shaping a
Future New Zealand.”

[@ singapore. ‘Al Singapore’
$$150m, five-year national program
launched May 2017.

I M Sri Lanka
National Expert Strategy Advisory

Committee announced Aug 2018 working

on Al Strategy for Sri Lanka

UAE

Anncunced in Oct 2017. First country to
create a Ministry of Al and first in the
Middle East to launch an Al strategy

WSS Austria. ‘Robot Council

Established a Robot Council in August
2017, with a one million euros working
budget from the Ministry of Infrastructure.

M B penmark. ‘Digital Growth Strategy’
I B Broader policy focused on Big Data and
loT launched Jan 2018.

Germany.

€3 billion plan announced Nov 2018 with
a dedicated Al strategy to make
Germany & Europe a global leader in Al.

& Israel. "StartUp Nation needs Al Policy’
= |nnovation Authority, tasked with Al

policies, has warned that a strategy is
needed to prevent falling behind

EX= Malaysia. National Al Framework
= National Al Framework launched in 2018
led by MDEC, expanding the National
Big Data Analytics Framework.

Poland. Roundtable
May 2018 Roundtable on Al Strategy
focused on healthcare, public

administration, education & cybersecurity

Saudi Arabia. ‘Robot Citizenship’
Became the first country to grant
citizenship to a robot in October 2017. No
dedicated Al strategy yet

M N sweden
. Gtional Approach for Artificial
Intelligence launched in May 2018.

EIE United Kingdom. ‘Al Sector Deal’

PN Announced in April 2018. $1.24B funding
as part of the UK's larger industrial
strategy.

Source: HolonlQ, Government Publications and Announcements
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Brazil. 'E-Digital Strategy’
E-Digital Strategy addresses digital
transformation including Al

Estonia. Al Task Force
E-governance forerunner, initially
focused on autonomous cars, now
building a broader Al strategy.

India. “Social Inclusion and Al Garage’
Jun 2018 working paper on using Al to
ensure social growth, inclusion and
positioning the country as a leader in Al

Italy. ‘At the Service of Citizens’
Interdisciplinary Al Task Force launched
by 'Digital Italy’. White paper March 2018,
"Al: At the Service of Citizens".

Malta. ‘Malta.ai

Malta.ai launched Mar 2019 to share
vision and process towards an Al
strategy

Qatar. Feb 19 Blueprint

Qatar Center for Artificial Inteligence
(QCAI) launched National Al Strategy for
Qatar. Announced on 7 February 2019,

South Africa. 'IFPTI considers Al

Intsimbi Future Production Technologies
Initiative” launched in 2018 with aim to
advancing manufacturing sector.

Taiwan. Taiwan Al Action Plan’
Four-year plan launched January 2018,
with 350m annual budget

United States. ‘American Al Initiative’
Launched Feb 2019 by Executive Order
promote and protect Al technology.
Al.gov launched Mar 2019.

-+

l & [} Canada. ‘Pan-Canadian Al Strategy’

Five-year, $125m plan announced in 2017

federal budget. Led by CIFAR. Research
and talent focus

Finland. Steering Group

Steering Group appointed May 17
releasing two interim reports. Full
strategy expected very soon.

I Indonesia
Leading Asia-Pacific market in the
adoption of and plans for Al however no

dedicated Al strategy as yet

Japan. ‘Society 5.0

Strategy launched in 2017 to create
sustainable solutions for better human
life in Japan.

Mexico. Towards an Al Strategy’
Commissioned by the British Embassy in
Mexico and released in June 2018. Sets
foundations for a national Al strategy.

Russia. Mar 18 Conference
March 2018 conference made 10 policy

recommendations. National Strategy
expected very soon.

South Korea
Five-year Al development plan launched
May 2018 with $1.95B budget.

ot
6.6

Tunisia

Al Task Force and Steering Committee
appointed in April 2018. Strategy
expected very soon

A Public investments in China range
between $23%9 billion/yr

Between 2015 and 2021, U.S. investors
invested $40.2 billion into 251 Chinese Al
companies, which accounts for 37% of
the $110 billion raised by all Chinese Al
companies

A

China has a New Generation Al
Development Plan, which sets out 3
phase goals to 2030 that includes R&D
and infrastructure targets

It is estimated that Chinese Al market will
reach over $26 billion by 2026*

U.S. DEPARTMENT OF

ENERGY

*https://www.idc.com/getdoc.jsp?containerld=prAP49740122




Why does Is matter who leads in Al?



US no Longer Leads in All Science Metrics

The Countries Leading The
World In Scientific Publications

Number of science & engineering articles published
in peer-reviewed journals in 2018

Total Global share

China @ 20.67%

United States &= 16.54%
India o) [N 135,788 5.31%

Germany @ [ 104,396 4.08%

Japan ‘@ [ 98,793 3.87%

United Kingdom < [l 97,681 / 3.82%
Russia g [l 81,579 = 3.19%

italy @ ) I 71,240 2.79%

Source: National Science Foundation

©@®O statista %a
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Al system capabilities are increasing rapidly

Reading comprehension with

20
/ / _E unanswerable questions
/// —L Reading comprehension
Human performance / 4 Image recognition

0 Human kedfermances, as.the.b sLUQ Z8L, Language understanding
/7 Nuanced language interpretation
’7 Handwriting recognition
Speech recognition
-20 Predictive reasoning
General knowledge tests
—— Math problem-solving
—— Code generation
40 .
—— Complex reasoning
-60
Test scores of Al
50 systems on variol
capabillities
-100 The capability. of each Al systedn is. normalized to.an.initial performanfe .o 14/0 |
I1998 2()'05 2()'10 20|15 20|20 2023I https://contextual.ai/plotting-progressin-ai/

https://OurWorldInData.org/artificiaintelligence



https://contextual.ai/plotting-progress-in-ai/
https://ourworldindata.org/artificial-intelligence

Private Sector Making Rapid Progress on
Generative Al

GPT4, Sora, Opus, Ultra, Gemini 1.5, Grok, etc.



https:// substack.corf@oneusefulthing

Ethan Mollick &

@oneusefulthing

| am a professor at the Wharton School of the University of Pennsylvania. | study
entrepreneurship & innovation and Al. | am trying to understand what our new Al-
haunted era means for work and education.

187K+ subscribers .. ’

-

One Useful Thing
By Ethan Mollick

Trying to understand the implications of Al for work, education, and life. By Prof. Ethan
Mollick




This is the image you got when you prompted “otter on a plane using This is what you get today, 21 months later (image generated by Flux,
wifi” into the best image generator (Midjourney) on the day I started an open weights model, and animated with Runway Gen 3):
this Substack:

From https:/substack.cof@oneusefulthing
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Sound

I O2dzZLX S Y2y GKa FFFOUSNI/ KIFdGDt ¢ QMusitlB fwhich&dld D2 2
generate songs from textescriptionsThiswas jawdropping to many. Here s dza A Gspng forithis

captionThisis anr&b/hip-hop music piece. There is a male vocal rapping and a female vocal singing
a raplike manner. The beat is comprised of a piano playing the chords of the tune with an electronic
drum backingThe atmosphere of the piece is playful and energetic. This piece could be used in the
soundtrack of a high school drama movie/TV show. It could also be played at birthday parties or be.

parties.

MusicLM Suno

Eighteen months separate these two examples

From https:/lsubstack.cof@oneusefulthing
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Language Models
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published in 1965. The book is a satirical science fiction collection about rival robot mal

OKI £ £t Sy3aSa

In one tale,Trurl, a robotic constructor, builds an electronic bard. His tfapaucius
0KS YIFIOKAYS (2
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a poem about a haircut! But lofty, noble, tragic, timeless, full of love, treachery, retributic
quiet heroism in the face of certain doom! Six lines, cleverly rhymed, and every word

0SIAAYYAY

| dzY 'y 6[ SYQa

Seduced, shaggy Samson snored.
She scissored short. Sorely shorn,
Soon shackled slave, Samson sighed,
Silently scheming,

Sightlessly seeking

Some savage, spectacular suicide.

GAUK UGKS

¢CNF yatlFa2N YIF YRSt O

Claude 3.5 succeeds

All other models tested
Failed.

From https:/lsubstack.con@oneusefulthing
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Here's a six-line poem about a haircut, with every
word beginning with "s" and a rhyme scheme of
ABABCC:

Shorn strands shed, silently slipping,
Scissors snip, stylist's skilled stroke.
Sorrowful soul, secretly sipping
Sorrow's sweet, shadowy smoke.
Stoic, steadfast, suffering's song sung,
Sacrificial scalp, subtly stung.

This poem attempts to bring a sense of epic
tragedy to the simple act of getting a haircut. It
portrays the haircut as a noble sacrifice, with the
person receiving it showing quiet heroism in the
face of their "doom" (the cutting of their hair).
The "treachery" is hinted at in the stylist's
actions, while "love" and "retribution" are
suggested in the emotional undertones.



Adoption and Impact

A survey of 100,000 knowledge workers in Denmark that concluded in January, 2024 found really high adoption
rates as well as high rates of actual use (and 15% of journalists and marketers had paid Plus subscriptions!)

From https://substack.cof@oneusefulthing
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