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IBM US Quantum Data Center
Poughkeepsie, USA
August 2019

Currently operating 6 quantum computers with 100+ qubits

IBM EU Quantum Data Center
Ehningen, Germany
October 2024

Currently operating 2 quantum computers with 100+ qubits

106804 YA FOEFa2EaA—4

Quantum Computational
Center

University of Tokyo
Shin-Kawasaki, Japan

June 2021, 2023 & Sep 2025

Discovery Accelerator
Cleveland Clinic

Ohio, USA

March 2023, Nov 2025

Discovery Accelerator
PINQ 2

Bromont, Canada
September 2023, Jul 2025

Quantum Computational
Center

Rensselaer Polytechnic
Troy, New York

April 2024

IBM-Euskadi Quantum
Computational Center
San Sebastian, Spain
October 2025

Quantum Computational
Center

Yonsei University

Seoul, South Korea
September 2024

JHPC-quantum Riken
Kobe, Japan
May 2025

National Quantum Algorithm
Center

Chicago, USA

November 2026

Swiss National
Supercomputing Center (CSCS)
Lugano, Switzerland

Projected Dec 2026

Quantum Valley

Tech Park

Andhra Pradesh, India
Projected Jan 2027
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Data is current as of 7/27/26. The data was
obtained by (1) collecting all arXiv papers
mentioning quantum computing related
phrases; (2) cleaning up the corresponding
LaTeX files and removing bibliographies/
citations/formatting; and (3) searching for SW
and service keywords found in the 2024 Unitary
Foundation Survey and publicly known
quantum HW names, with the constraint that an
action word (e.g., “run”) is required to exist in
the same sentence with the keyword(s).
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IBM

Google

Xanadu

D-Wave

IonQ

Quantinuum

Amazon

Rigetti

Microsoft

IOM

QuEra

PsiQuantum
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https://unitary.foundation/posts/2024_surveyresults/
https://unitary.foundation/posts/2024_surveyresults/
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Execute using Qiskit

Runtime Primitives. Quantum
compute generates samples from
an exponentially large space

Sampler()

)
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**) For QSCI - Kanno, Keita, et al. arXiv:2302.11320
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Chemistry beyond the scale of
exact diagonalization with SOD

QCSC workflow tor simulating ground-state
dissociation of N, and the ground state properties of
|[2Fe-2S]| and [4Fe-4S] clusters, using up to 77 qubits
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Iron-Sulfur Cluster
[4Fe-4S]
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2024

Energy (Ha)

HF (RHF)
-326.5474

—— 2024 SQD
-326.635

—— CCSD
-326.835359

N L_DMRG
~327.239395



https://doi.org/10.1126/sciadv.adu9991

Closed-loop calculations ot electronic structure on a quantum
processor and a classical supercomputer at tull scale

Closed-loop calculations ot electronic structure
on a quantum processor and a classical

supercomputer at tull scale

— Chose better initial parameters tor
a truncated LUCJ circuit

— Ranonibm kobe, which has
Improved gate fidelity,
and readouts from ibm_torino and
(bm_Marrakesh

— Closed loop between all 152,064
nodes of Fugaku and ibm_kobe

Extrapolated energies are .1 Hartree
away from classical SOTA DMRG

arxiv:2511.00224 (31 October 2025)
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Broken-Symmetry Reference States tor Sample-Basead 2026
Quantum Diagonalization with Near-DMRG Accuracy

Energy (Ha)

BS-UHF-SOD* on ROQUO reaches within 4.3 mHa of (R
finite-bond-dimension DMRG for the [FesSa] ground- _. ~326.5474
state energy, with a d—o extrapolation that agrees B
with the DMRG-extrapolated value within one h

standard deviation.

[Fe,5:(5CH:):]1’ " : SOD subspace-dimension vs. DMRG bond-dimension extrapolation o CCSD
-326.835359
B (a) SQD: energy vs. subspace size_ (b) DMRG: £ vs. discarded weight (0=1000-4000)
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*Developed in collaboration with Yonsel, RIKEN and IBM



12K[gvmD > =2l —r 3 0%

SFH LD —/—aA v a—TFT 4 7 TER
ETHOOR—/R—aAYEa—T4 YT TITo1: STV
BFERRKOHGFIalb—a v 12.635/EF

T4-1)/ F— L
11,608/7F
Trp-cage
303/7F

ARZBIR 3pEF

10/R=F

4 et
20245 20244 2025%
107 118 127

H L WLWOCSCT7 /LT X L

o EF D EwTtim D QCSC Trp-cage (303/7F) & EEL /-
EWF-TrimSQD ZlOX 77 A—Fh s OREER L 4OX 225 LY A XDILK

arXiv:2605.01138



2BFHIDOR—/N\—a 2 E 31—

H A b HRA

EFIS5Y I+ —LDEA

EFER/NNAVDHES

IBM Quantum

Qiskit/QCSCY 7 b = 7 DiZH
QCSC—o 70—FHEDYHR—k

HEER

IBM Quantum

University of Tokyo
Kelo University
JSR Corporation
SoftBank Corp.
DIC Corporation

Toshiba Corporation
Toyota Motor Corporation

IBM Japan

Hitachi, Ltd.

Mizuho Financial Group

Sumitomo Mitsui Trust Bank
Mitsubishi Chemical Group

Mitsubishi UFJ Financial Group (MUFG)
RIKEN

Ajinomoto Co.

Kikkoman Corporation
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Toppan Inc.

Murata Manutacturing Co.
Resonac Holdings

Tokyo University of Agriculture
and Technology

Toyota Motor Corporation
Ochanomizu University
Toyota Central R&D Labs
Kyoto University

Oita University

University of Electro-Communications
Qunova Computing

RIKEN: Fugaku Supercomputer
RIKEN: ROQUO

X UTokyo/Tsukuba Univ.: Miyabi
RPI: AIMOS

JIUC: Delta Al

ORNL: Frontier

Yonsel University

PharmCADD

University of Illinois Urbana-Champaign
Rensselaer Polytechnic Institute

The University of Chicago
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L2 HR IBM Quantum System Two
Nighthawk R2A7 v 749 L— k

JHPC-quantum Riken
Kobe, Japan

May 2025 (Heron R2)
1h 2026 (Nighthawk R2)
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Demonstrating quantum error-correcting
techniques that yield logical circuits with
lower error rates than hardware

~10x

Eftective Improvement in gate error

(From 1.5x1073physical CZ error on HW to
2x10~* logical CZ error after encoding)

IBM Quantum / © 2026 IBM Corporation

' 2-qubit Clifford gates
#8- 1-qubit Clifford gates

Spacetime encoding = X/Y detecting region
@ Doped T gates

Syndrome measurement

-
(-

Post-selection rate
-
o

® Simulation ¢ 04
= 2 ‘ Experiment
~ (.2
@
10 | | | | | 0.0
0 2 4 6 8 10 12

Number of ancilla

* 64 logical qubits
« 2,336 gates
« 12 checks

arXiv:2607.25941 (2026)

Fidelity



Quantum computational
performance

Key performance metrics:

 Number of
programmable qubits

 Number of qubit
operations

* Throughput
(Max circuits per second)

IBM Quantum / © 2026 IBM Corporation

Programmable
(20 gates)

Logical
(T gates)

Outlook on client-accessible IBM quantum systems

Nighthawk

120 qubits
7.5K operations
100K circuits/second

50+ qubits
1K T gates

Nighthawk

500+ qubits
10K operations
100K circuits/second

80+ qubits
2K T gates

Nighthawk

1000+ qubits
15K operations
100K circuits/second

150+ qubits
10K T gates




A complete error
correction stack for
research

Opportunities to
work from the
hardware up or from
algorithmic
Innovation down

IBM Quantum / © 2026 IBM Corporation

Resource estimation

Algorithms High-level programming abstractions
At Logical circuit optimization
Compl ation Multi-level intermediate representations

Error mitigation

Logical noise learning
Logical noise inversion (ZNE, PEC)
Logical twirling

Post-selected QEC

Spacetime codes
Circuit symmetries

Conditional QEC

Weak transversal rotations
Non-Clifford mitigation

Hierarchical QEC

Algebraic codes

Fault-tolerant QEC

gLDPC codes

Physical qubits

IBM quantum QPU
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IBM Quantum Starling
200 qubits

100 million quantum gates

2029

IBM Quantum System Two (4x)
Supports 1000+ qubits
15000+ quantum gates

2025
IBM Quantum Blue Jay

2000 qubits

10 billion quantum gates
IBM Quantum Data Center

Poughkeepsie, New York 2033+
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IBM Commits More Than $10 Billion to Quantum
Computing, Funding Its Roadmap from Today's
Leading Systems to the World's First Fault-Tolerant
Quantum Computers

Five-year investment spans research and development, manufactuning, M&A and ecosystem expansion as IBM extends its global lead in quantum computing
and advances U.S. leadership

Jun 2, 2026

fXinB8B=AB

ARMONK, N.Y., June 2, 2026 — IBM (NYSE: IBM) has announced plans to invest more than $10 billion in quantum computing over the next five years. The
investment will span research and development, capital expenditure, manufacturing scaling, ecosystem partnerships, and M&A, Together, these areas are
designed to accelerate IBM's quantum roadmap beyond delivering the world's first large-scale, fault-tolerant guantum computer in 2029, and advance
quantum leadership anchored in the United States.
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Oak Ridge National Lab, IBM, and AMD Launch New
Co-Design Platform for Quantum Error Correction

New initiative combines U.S. leadership in quantum and high-performance computing to align with the Department of Energy's Quantum Genesis Mission to
accelerate a path toward a scientifically relevant quantum computer by 2028

Nov 5, 2026

fXin8=NB

POUGHKEEPSIE, N.Y. -- IBM (NYSE: IBM), the U.S. Department of Energy-funded Quantum Science Center (QSC) at Oak Ridge National Laboratory (ORNL),
and AMD (NASDAQ: AMD) today unveiled a new co-design platform for quantum error correction, integrating quantum and high-performance computing.

Over the last several years, researchers have made significant advances in the field of quantum error correction, including early demonstrations of protecting
quantum information from noise, achieving quantum advantage over leading classical methods using techniques with guaranteed correctness, and showing
that quantum computers integrated with classical computers can run industry-relevant problems. The research challenge now 15 to learn how to scale these
advances using more classical computing,




L et's create
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quantum
computing
together
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