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Yu-ichiro MATSUSHITA
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Quemix Inc. President & CEO
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_?_pﬁcially Appointed Associate Professor, The University of
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Project Chief , Quantum Materials Theory Project,
National Institutes for Quantum Science and Technology (QST)




Quemix

The Quantum Technology Company
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A Software R&D Venture Focused on Quantum Computing

M}Q‘.emi, 2019451 48 202 FHRERE: 148)

e Qruantuam Technology Compen

Established in 2019 | 20 members, including 14 researchers
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We’ ve been developing FTQC(Fault-tolerant quantum computer)
algorithms since our establishment
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Dynamic circuits.
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Quantum Development Roadmap @2023.12.04
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Functions

Middleware

2026

Mapping Collection

Circult Knitting x P

2027

Specific Libraries.

Intelligent Orchestration

202

General purpese
QClibraries

Circuit libraries.

© | BecutionModes @ | Heron (5K) @ | Flamingo (5K)

Error Mitigation Ervor Mitigation
Eagle G skgates 5k gates

133 qubits 156 qubits
Benchmarkin
el Classical modular Quantum modular

133x3 =399 qubits 156x7 = 1092 qubits

Flamingo (7.5K)
Error Mitigation

7.5k gates
156 qubits

Quantum modutar
156x7 = 1092 qubits

Flamingo (10K)
Error Mitigation

10k gates
156 qubits

Quantum modular
156x7 = 1092 qubits

Flamingo (15K)
Error Mitigation

15k gates
156 qubits

Quantum modular
156x7 = 1092 qubits

Starling (100M) Blue Jay (1B)

Error correction Error correction.
100M gates. 18 gates

200 qubits 2000 qubits
Error corrected Error corrected
modularity modglarty

20294

HREEFEY F

20334+
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BEFEY

Computing In:
System

Customer Impact

QEC Capabilities

Logical Qubits

Availability

Physical Qubits

Error-Corrected Quantum Computing Roadmap

2nd generation 3rd generation

Quantum simul
and mach

NA

Prototype applications

Logical qubit simulator

QuEra Computing Inc. January 2024, subject to change without notice
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Quemix
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Accelerating R&D in collaboration with leading companies in various industries

SCSK Corporation Asahi Kasei Corporation Honda R&D Co., Ltd.

< FRIL MITSUI
KINZOKU
NGK INSULATORS, LTD. Sumitomo Rubber Industries, Ltd. MITSUI MINING & SMELTING CO.,

LTD.
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We’ ve been focusing on developing algorithms for FTQC since our establishment in 2019

EABEEELRYSDIFEAMBREF7ZIVIVALZHFEHFE

We conduct R&D on practical guantum algorithms that could become industry standards

=FEFETR CAEEtH EWEFEE
Quantum Chemistry Computer Aided Machine Learning

Calculation Engineering
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Practical Quantum Chemistry Calc. Scheme

HPC-FTQC Hybrid Computing

B EONEEGTRE =it fan HEIAREETH YPREETE
DFT Calc. Extraction Ground State Calc. Property Calc.

Quemix technology m FieITRIE—
| oemtratatratatratatraintsg” BNV RN EREE Excitation Energy
TG (REETLHELCRR D) MELLS, Effective Hamiltonian (PITE®) I:*é%?buﬁ - D&WZ/\OO I\)b

Absorption Spectra

H=3"3 tyala, Quantu'rr.l s!oeedup by | ... etc.
: e e n e s s sl ;Y Probabilistic Imaginary-Time
o OB AR E it SIS ey J Tt 1
GO T OO OO0 | + 522{%;;%%%% Evolution (PITE®) method
PORENICH L VES (HHER) v
»<—># Difficult part (effective model) + Jij (a;rga}paipaja + a}aa:-rpajpaj,,)}
Screening effect/EfH R

Quemix technology

QPEZRW\ZICERSEE

PITE circuit

Quemix technology ~ 5 FEICLDEFINE |
BN\ F7RREGHE) D) 9II\IEE / , Response Func. Calc. Using QPE

and its mathematical

Accumulation of expertise in constructing effective Hamiltonians verification of speedup

ECHEZRKMZMHAE

All the necessary technological components were developed
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Executing end-to-end quantum chemistry calculations using a real machine

Collaboration with JIALONIDA.

=7y S EMMPDXAFSARI MV Hardware: H1-1 series (Quantinuum)

Target: XAFS spectrum from a battery material

QUANTINUUM

re Quantum

Intensity (arb. units)

700 705 710 715 720 725 730
Energy (eV)

qJFEﬂIEOIEﬁfﬁUE'EL\?*f?_‘"J T1 -2EAlEF
XAFSZRI ML BFOHEMRERMcERT sy 25177

. Hardware with mid-circuit measurement, high
XAFS Spectrum: Need to carefully consider electron- T ey e ’
correlation effect fidelity, and all-to-all connectivity
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Practical Quantum CAE Calc. Scheme

HPC-FTQC Hybrid Computing

Quantum computing

Quemix technology Quemix technology

EENERERRE <u T alen el
Quemix technology (PITE®)IC&L B k- 3 BnhUE{TNT
B EXBIEINE & 4 HHEDHEMELT

T2—FRUNT LI ‘ BV 1—9 THIER
- 7R = Exponential speedup -s
HHEHCTRBUTEFCAAT Ly PITE® method [NEW TECH.] |
Extracting only features without

Convert the data into an easily . )
encodable form using a | Selrceocr;cstciﬁg‘gzg oannzcaJI éhcen
classical computer and input it ° -
into quantum computer 2 |
00 2 4 6

arXiv: 2409.18559 (2025). arXiv: 2505.08613 (2025).

ECHOERRAITZFFE

All the necessary technological components were developed
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Readout : Barrier to Quantum CAE Calc.

Readout

EFIVE1-YDR\ECANEEL

This undermines the advantages of QC

SFEYRIEXTIVRII =D DEXRFEHR(EFIBR) DI D TLDH,
BAHHTIETRE O TEERDIFRZZULMIIETHALX S (RRDYNHE)

Quantum bits contain a vast amount of information (quantum information) in full, but

when attempting to read it, only a single pixel’s information remains, with all the rest disappearing
(wavefunction collapse).

SFARESEL UORMEREUICITETFCAEGRIZHUEL)

Without effective readout, guantum CAE calculations are impossible
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Practical Machine Learning Scheme

HPC-FTQC Hybrid Computing
) Model 4 ) Model 4

TERDAIET IV ZETRA HEESEOREERLE - FrRIVTTY #EROAIEFIVERR
Adopting conventional AI models Adopting conventional AI models

AVED DHEETEINE
Accelerating only the bottleneck parts of
feature extraction and channel attention

Quemix technology
EF1E1—9Y L THREEmEZEEFRIETS
[—IEZHR(GT) IR = FE

Developed a ‘Generalized Transformation
(GT)’ techniqgue to accelerate feature
extraction on quantum computers

arXiv: 2505.04969 (2025).

E CHOEREATZRFE

All the necessary technological components were developed
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Quantum-GT : Feature extraction using quantum computers

Quantum-GTIC X D E{ZUIE

Image Processing with Quantum-GT
Quemix technology Ancilla

., 100 — RX(6) |
Quantum-GT v _T T :> { ResNet-50

Ua Ub d

Quantum General Transform

(QGT)

)

Fourier
—

)

Cosine —— Train Loss

Val Loss
Wavelet

S ps /" |ps [
NN NG S e — Train Acc
- N / Val Acc (Top-1)

[ QFT ][ QP ] ‘ 7 Val Acc (Top-5)
Quantum GT ‘ ‘ ‘ ) | | | 80

Barren Plateau(4ftiESR) B UICFEREE Ch D& =R, AT—)UalgelEZ U7z
Quantum-GT is trainable without barren plateau. Quantum-GT has demonstrated scalability.
arXiv: 2505.04969 (2025).
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