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Global surface temperature change
relative to 1850-1900
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Quantum Computing Roadmap: Physical Qubit Count by Vendor

B Google (SC)
I IBM (SC)
106 1 I Quantinuum (Trapped lon)
] lonQ (Trapped lon)
] WM QuEra (Neutral Atom)
1| Pasqal (Neutral Atom)
—@— Achieved

—
2 105 -O- Roadmap Target
© E
[¥) 1
n
o
L)
~— 4 Vela
0 10%4 Nighthawk Q
= ] (10,000 gates)
=)
S :
— eron , gates
3 1033 (5,000\gates) ]
= i
> Orion Beta
E Eagle v . .
(~1.5e-2) e3) ] O

v

102+ ee3) . H2 ' u

Falcon
. (~1.5e-2)
H1

1014 (le-3)

(logical Te-5tole-10)

(logical ~1e-5)

] ) Helios Nighthawk
Py (logical 16‘ {logical <le-4) (5,0%0 gates)

2019 2020 2021 2022 2023 2024 2025 2026 2027

£t DroadmapzxS &I Z/ERL

[1] Google: https://quantumai.google/roadmap [2] IBM: https://www.ibm.com/quantum/blog/ibm-quantum-roadmap-2025

[3] IBM: https://lwww.ibm.com/roadmaps/quantum/ [4] Quantinuum: https://www.quantinuum.com/blog/technical-perspective-by-the-end-of-the-decade-we-

will-deliver-universal-fault-tolerant-quantum-computing
[5] lonQ: hitps://www.iong.com/roadmap [6] Quera: https://www.quera.com/aquila
[7] Pasqal: https://www.pasgal.com/technology/roadmap/

2032

2033




EF7I)r—a iR

EFILFHE BB FRAREEHT EFHEMTE
)
=
JAXA:
https://www.jss.jaxa.|p/
aircraft/

B Ax=0b

—‘:[* L o —i l— o CNN layers F“‘['Y'°°"“e°‘e“' QNN classifier
Y, | - Long et al. (2025), Sci. Rep., Fig. 3,
Weidman et al. (2024), Cell Rep Phys Sci., - DOI: 10.1038/s41598-025-13417-1

Fig. 1, DOI: 10.1016/j.xcrp.2024.102105 STV ILN—



ZEA=L:D

RIRRGEFTENDELGIR - [UEREFTEIZE LT,
SFEHEITHERGHEM ? (Tennie and Palmer, 2023)

Tennie and Palmer (2023), Bulletin of the American
Meteorological Society, doi: 10.1175/BAMS-D-22-0031.1
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Stochastic Collection TAI—AHRERK
Equation (SCE)TOEtE TOFHE

[Alfonso (2015), Atmos. Chem. Phys.]
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[Low and Chuang (2017), Phys. Rev. Lett.]
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BRERILYTUEHIZLEELIaL—2ay QUNASYS

Classical LBM (t = 500) Quantum Carleman 1st order LBM (t = 500)
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BREATH DO = FEIFEDIAAFTSVIL0, QUNASYS

Gate Counts vs Nx
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R (2dy) R (2dq_1) —
&+ i) {24, —  armle. ) Numpyﬁagu
T ' : array([1.19501018e-
: ; P 01+2.79299726e-12j, 2.03009525¢-
| ! | B 18-6.31721925e+04;,

o S— g .
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I I\a_‘/x / \°/r ) [/ = 0.00000000e+00+0.00000000e+00j
(H}- S —,3 | shape=(16777216,)
class OCDef(UnitarySubDef):
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EFT7—MC-EFEYMK
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