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| Customers’ roadmaps show continued plans to shrink ASML
EUV Production 5 Marf:":eofg

Insertion Window
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Source: ' Customers public statements, IC Knowledge LLC; 2 ASML extrapolations

Storage
Memory

* ASML, "EUV: Enabling cost effieciency, tech innovation and future industry growth”, BAL\/I_L 2019 APAC PMT Conference, Taipei, March 20, 2019.
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Quantum Communications

Information can now be encoded
(represented) by muliti-state quantum bits
(qubits)
* Entangled photons as qubits can interact
with each other at any distance Cubsal(e) with Gl

Laser Beacon

* By having a satellite distribute entangled
photons via optical links to well
separated stations on Earth, those
stations can “talk” to each other via the &
entangled photons

Benefits
* Quantum networks with space links
* Data security
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Quantum memory node (QR1) broke repeaterless bound (Lukin group, Harvard)
ERC year-3 goal: >2 NSF-ERC quantum repeaters operational
Soliciting separate funding for LL QRs by 2023

S L e R g . e N . : y o
4= == = " " 43 km fiber B :  —— A
LA o A

-
\ 4
> g
> '4 . Y

External fund 4 St v -

2F200km

.Q'?.‘ .

e |
b 42 B
- *assUMing ERC 1 . : — o . I f
| NN o O] : *__**assUming SnV cernters i i Y PQC ‘
. | ghpen — YRPIE Moy 45 58 gt Pacatt
& (1) Sandia National Laboratories EH&(M I I I T gﬁg;igei oia
- s> !’% x|




QFXLAIA]

Global ICT Standards Conference 2025

ARy B, 2II/2H/H/M|G T2

- o o
01. 7|=4ref S8 E6f AHSHE MA|Z UH
NZE SAMRI 5 |
HAAA MU X[X}7] X @
AXIAAYESIA o classical sensor
L LIRS 2
% " t ” e 1/\/N
L7 quantum” sensor
= ~1/N

-Em N ;
— IZH & HRO|

AR 7|2 SN FXERZ| MM

MM
Th e A
Zha M

FArein| g

HAZ| SXYEAF
Ut 5|=0|0| x|

: = Ut 0|t

% A QkX} 2}o|c}

Measurement. *
and Control

2035+ 2028

-10 -



Global ICT Standards Conference 2025

01. RHIE 72

Dynamic
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Benchmarking

127 qubits
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= Willow (1
Nature volume 638, pages 920-926 (2025)

Error
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Nighthawk %)
(5K)

Error mitigation

5K gates | 120 qubits

17678 =T XA (23.5.22) &
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https://english.news.cn/20230531/0946675301284c1786b4ee27251c89a3/c.html
https://www.chinadaily.com.cn/a/202404/26/WS662b15dfa31082fc043c431e.html
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Chinese Efforts in Quantum Information Science: Drivers,
Milestones, and Strategic Implications

Testimony for the U.S.-China Economic and Security Review Commission
March 16th, 2017
John Costello
We are in the midst of a “second quantum revolution,” one that enables disruptive new

technologies that have the potential to change long-held dynamics in commerce, military affairs,
and strategic balance of power.! Within the foresecable future, the realization of quantum

will result in ionary power, with wid hing The
employment of quantum cryptography can create quantum communications systems that are
i and Quantum sensing enables the capability to conduct
extremely precise, accurate for new forms of navigation, radar, and optical

detection.

Although the future trajectory of quantum technologies is hard to predict, their revolutionary
potential and promise has intensified international competition. The U.S. remains at the forefront
of quantum information science, but its lead has slipped considerably as other nations, China in
particular, have allocated extensive funding to basic and applied research. Consequently, Chinese
advances in quantum information science have the potential to surpass the United States.? Once
operationalized, quantum technologies will also have transformative implications for China’s
national security and economy. As the United States has sustained a leading position in the
international affairs due in part to its technological, military, and economic preeminence, it is
critical to take swift action to reverse this trend and once again place the United States as a
frontrunner in emerging technologies like quantum information science.

This testimony will address the following topics:

! Jonathan P. Dowling and Gerard J. Milbume, “Quantum Technology: the Second Quantum Revolution,”
Philosophical Transactions of the Royal Society of London A: Mathematical, Physical and Engineering Sciences
361, no. 1809 (2003): 1655-1674, https://arxiv.org/pdfiquant-ph/0206091.pdf

? This testimony builds upon prior research and writings by the author, including: Elsa Kania and John Costello,
“Quantum Leap (Part 1): China's Advances in Quantum Information Science, China Brief, December 5, 2016. Elsa
Kania and John Costello, “Quantum Leap (Part 2): The Strategic Implications of Quantum Technologics, China
Brief, December 21,2016,

e =

STUDY OF INNOVATION AND TECHNOLOGY IN CHINA

RESEARCH BRIEF

2018-12 May 2018

New Frontiers of Chinese Defense
Innovation: Artificial Intelligence and
Quantum Technologies

Elsa B. Kania

ill the Chinese military succeed in advancing new frontiers of defense
Wmnovnlmn’ China has already emerged as a powerhouse in artificial
intelligence and quantum technologies. The continued advances in these
dual-use technologies may be leveraged for military applications pursuant

to a national strategy of military-civil fusion. At this point, the trajectory of
technok is uncertain, and challenges remain

to the actualization of deeper fusion of China’s defense and commercial
sectors. However, if successful, China’s ambitions to lead in these strategic
technologies could enable it to pioneer new paradigms of military power.

The Study of Innovation and Technology in China (SITC) is a project of the University of
California Institute on Global Conflict and Cooperation. SITC Research Briefs provide analysis
and recommendations based on the work of project participants. Author’s views are their own.
This material is based upon work supported by, or in part by, the US Army Research Laboratory
and the US Army Research Office through the Minerva Initiative under grant #W91INF-15-1-0407.
Any opinions, findings. and conclusions or recommendations expressed in this publication are
those of the author(s) and do not necessarily reflect the views of the US Army Research Office.
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Elsa B. Kania & John K. Costello
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https://www.cnas.org/publications/reports/quantum-hegemony
https://www.cnas.org/publications/reports/quantum-hegemony
https://www.cnas.org/publications/reports/quantum-hegemony
https://www.uscc.gov/sites/default/files/John%20Costello_Written%20Testimony_Final2.pdf
https://www.uscc.gov/sites/default/files/John%20Costello_Written%20Testimony_Final2.pdf
https://www.uscc.gov/sites/default/files/John%20Costello_Written%20Testimony_Final2.pdf
https://www.uscc.gov/sites/default/files/John%20Costello_Written%20Testimony_Final2.pdf
https://www.uscc.gov/sites/default/files/John%20Costello_Written%20Testimony_Final2.pdf
https://www.uscc.gov/sites/default/files/John%20Costello_Written%20Testimony_Final2.pdf
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02. IEC/ISO JTC 3 Quantum technologies (24.5.28~30, SE& 2|, A=)
I[EC/ISO JTC 3 quantum technologies

Scope Structure Projects / Publications Documents Votes Meetings Collaboration Platform Secretariat GB
Membership Officers Liaisons P-Members participation statistics & Subgroups Mr Seong Su Park (kr-se-park) (' Log out m

IEC/ISO JTC 3 Subgroups =] Participating countries 30
Label Title
Working Groups Observer Countries 10
WG9 Terminology and quantities

WG 10 Quantum sensors

WG 11 Quantum computing supply chain
WG 12 Quantum computing benchmarking
WG 13 Quantum random number generators

Quantum technologies - Cross-cutting and enabling devices and technologies: Hanbury-Brown-Twiss interferometry for the characterization

= of photonic quantum sources
Project Teams
PT 18157 PT ISO/IEC TR 18157
PT 63622 Quantum Photonics Vocabulary
PT JTC3/68/NP (temporary) Characterization and measurement of the performance of single-photon sources (To be formally established after the approval of the NP)
PT JTC3/69/NP (temporary) Characterization and M nent of the Fr es of optical frequency standards (To be formally established after the approval of the

’ NP)

Advisory Groups
AG 1 Strategic planning cou ntry
e chairs havisery Group Australia, Austria, Brazil, Canada, China, Cyprus, Denmark, Finland, France, Germany,
HLA R E AL P | India, Israel, Italy, Japan, Korea, Luxembourg, Malta, Netherlands, Norway, Portugal,
ohG 4 Quantum Communication Russia, Saudi Arabia, Slovakia, Spain, Sweden, Switzerland, Turkiye, UK, USA
hes Quantum Gomputing and simulation ~ | Azerbaijan, Belgium, Czech Republic, Greece, Indonesia, Mexico,, Philippines,
Chienkan enabing tschnclogies Singapore, South Africa, Thailand
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* Researchand analysis of ecosystemtrends in
quantum technology overall

+ Exploration of global standards and use
casesin quantum technology

+ Investigation and analysis of domestic and
international trends in quantum technology
standardization

+ Promotion of domestic and international
standardization through forum experts

+ Collaboration with overseas standardization
organizations and consortia in quantum
technology
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04. Technology and standardization

Quantum

Quantum Key Distribution M
Communication QKD network -
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Quantum \\
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Sensor — Quantum Source S SO [EC/ISO/TC 3
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Quantum < /
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