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+ Liquid-state NMR
» NMR spin lattices
» Ion-trap (O|2%)

» Neutral-atom optical
lattices

« Cavity QED + atoms

* Linear optics with
single photons

« Nitrogen vacancies in

Electrons on liquid He
Josephson junctions (=2 k)
“charge” qubits

« “flux” qubits

« Transmon qubits
Spin spectroscopies,
impurities in semiconductors
Coupled quantum dots

« Qubits: spin,charge,
excitons

diamond
(CFO|OF2 E ZiBh * Exchange coupled,
cavity coupled
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Netherlands Denmark Sweden Finland Germany Austria Russia ‘
765m € = $904m DKK230 = $34m SEK1.6b= $160m 24m € =527m 2.6b€ =331 || 107m €= $127m P50b =5663m
United Kingdom China
£lb = $1.3b $15b
South Korea
Canada W44.5b = $40m
CA$1.37b = $1.1b ] |
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= ' = m
GlOle 1.8b€=%22b
effort 2022 Soan s
$30b 40m € = $67m :
) Thailand
(estimate) 8200m = $6m
Qatar
$10m Singapore
5$150m = $109m
US National Quantum Hungary
Initiative $1.2b HUF3.5b = $1im — Australia
srael 1 - 598
o 126 = $380m AU$130m = $98.5m
European
. - New Zealand
Quantum Flagship India $36.75
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Industry, key Low @ Medium @High Value at stake with incremental impact of quantum
segment for computing by 2035, $ billion

, Economic value
quantum computing

~0095— ~2030- Lower estimate

30 35 —&- Upper estimate
Global energy
and materials

Qil and gas
Sustainable energy

Chemicals Chemicals

Pharmaceuticals and
medical products

Pharmaceuticals o—

Pharmaceuticals ®

Advanced industries
Automotive Automotive *—e
Aerospace and defense

Advanced electronics

Semiconductors

Financial industry
Financial services *—e

Financial services

Telecom, media,

and technology

Telecom [
Media

Travel, transport,
and logistics
Logistics @D
Total

L ]
L]

Insurance
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Applications Value creation potential? ($B)

i i
! : Low H High
Cryptography ($40-$80B | | - y
ryptography ($40-$80B) i Encryption/decryption i $40 ! $20
L 1 1
1 1 1
| Aerospace: Flight route optimization ' $20 . $50
] 1 1
I 1 1
i Finance: Portfolio optimization H £20 i $50
Optimization ($110-$210B) ! ' '
! Finance: Risk management ! $10 ' $20
1 1 1
E Logistics: Veehicle routing/network optimization E £50 i $100
] 1 1
| Automotive: Automated vehicle, Al algorithms i $0 i $10
1 1 1
1 1 1
) . i Fimance: Fraud and money-laundering prevention i $20 E $30
Machine learning ($95-5250B) I : ;
! High tech: Search and ads optimization ! £50 ! $100
1 1 1
! Other: Varied Al applications ! $30+ ! $o0+
I 1 1
i Aerospace: Computational fluid dynamics : $10 i $20
! Aerospace: Materals development E $10 i $20
1 1 1
! Automotive: Computational fluid dynamics | $0 E $10
i Automotive: Materials and structural design i $10 i $15
1 1 1
) i i Chemistry: Catalyst and enzyme design . $20 1 $50
Simulation ($175-$330B) i | |
! Energy: Solar conversion E $10 E $30
i Fimanca: Market simulation (e.g. derivatives pricing) i $20 i $35
1 1 1
I 1 1
! High tech: Battery design ! $20 ! $40
| Manufacturing: Materials design | $20 | $30
1 1 1
1 1 1
i Pharma: Drug discovery and development : $40 i $a0
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