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Enhancing quantum
execution speed by
5x with quantum
serverless and
Execution modes

gates with

Platform

Middleware

Quantum
Serverless

Execution Modes

5k gates
133 qubits

Classical modular

2d Fermi-Hubbard model
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.. —&— Qubitization (Parallel)
-------- Qubitization, wr= 1kHz
—-—- Qubitization, wr= 1MHz
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2024

Improving quantum
circuit quality and
speed to allow 5K

Code assistant

133x3 = 399 qubits

parametric circuits

®

Heron (5K) @

Error Mitigation
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2025

Enhancing quantum
execution speed and
parallelization with
partitioning and
quantum modularity

2026

Improving quantum
circuit quality to
allow 7.5K gates

2027

Improving quantum
circuit quality to
allow 10K gates

2028

Improving quantum - Improving quantum
circuit quality to
allow 15K gates
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Functions Specific Libraries

Transpiler Service ) Resource Circuit Knitting x P Intelligent Orchestration
Management

2033+

Beyond 2033, quantum-
centric supercomputers _|
will include 1000’s of
logical qubits unlocking
the full power of

quantum computing

L.

L

General purpose
QC libraries
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Circuit libraries

Flamingo (5K)

Error Mitigation

Flamingo (7.5K)

Error Mitigation

Flamingo (10K)
rror Mitigation

15k gates
156 qubits

5k gates 7.5k gates

156 qubits 156 qubits
Quantum modular Quantum modular

156x7 = 1092 qubits

Quantum modular

156x7 = 1092 qubits 156x7 = 1092 qubits

Flamingo (15K)

Error Mitigation

Quantum modular

156x7 = 1092 qubits
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Error correction

100M gates
200 qubits

Error corrected
modularity

Starling (100M)

Blue Jay (1B)

Error correction

1B gates
2000 qubits

Error corrected
modularity
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XMV FERIC K %)j: E D8 — FENNER D ERY Hakoshima®, ..., NY*, PRL (2024)

Entangled meas.

{@ @ @ @ a “Soe : T%' Expectation values of LVP:
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Tsubouchi, ..., NY, arXiv:2603.05145 [QEC 2026]
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H D postselection

Xie, NY, Tsubouchi, Li arXiv:2601.17757

Yy RO—LAIEICEDCHE / EFHETE decoder-agnostich D ¥R Z& postselection
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- Physical layer ™ e Logical layer ™~

N (p)

- Decoding -—»]\7(,5) — Estimation — (ﬁ)est

Noisy physical state Noisy logical state Estimator
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\ Syndrome-aware /

estimation

-log(likelihood)

Reweighted spectrum

Original spectrum (First round)

Reweighted spectrum
(Second round)



ICEPPIE:EF—L DELD fHH

P—XF 2 FvIRE Ny Seif, Cross, Javadi-Abhari, arXiv:2510.08290
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C Factory-free, Clifford+ ¢ architecture Short-depth state preparation Magic state distillation
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