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QUANTUM COMPUTER

B We will announce 4 latest news.
| A DDBRF—1—AEHKKRUET

QUANTUM SENSOR

cof B We are exhibiting actual quantum sensors at our booth.
https: w:/vlickr.co photos/ibm /7\_Z(:§¥t)ﬂ®¥%€§ﬁ'\bf\,\§3—

research zurich/albums/72177720
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Challenging of current quantum computer / IREF=ICH T DEFETERIMTADkEL

B HW is advancing step by step for useful NISQ, Early-FTQC, and FTQC.
/ \N—R O 7IZERENISQ. Early-FTQC. FTQCIZCHEIFTTEEIERL TS

needed for chemical simulations, financial portfolio
optimizations, break RSA 2048 keys
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List of our developing technologies / AW FHAFEEITOTEIZFTQCADEI—E

B Since our establishment, we have been developing algorithms and
software for the coming era of FTQC.
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4 results on quantum computing technology / EF1E1—9BEEEENSL4DDE

. FTQC algorithm execution on an actual computer
/ FTQC7Z I Y X LDEE ETOET

. New quantum chemical calculation method
/ FLLEFLEHEDRE

. Fluid simulation by a quantum computer
/ MEDEFEE

. Quantum Generative Al
/ EFERKAI




4 results on quantum computing technology / EF1E1—9BEEEENSL4DDE

1. FTQC algorithm execution on an actual computer

/FTQC7 NI Y XL DE FTHET

B You may think FTQC algorithms cannot run on current QC:--
/SDBF IV E1—ZTEHFTQCTATY XLIRERTTERWEBDbNEAS Lk

B No, our FTQC algorithms become viable with current QC.
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Probabilistic Imaginary-Time Evolution method: PITE® / fEXMERBREL:PITE®

m PITE is Quemix’s proprietary auantum algorithm for obtaining the lowest

energy and lowest cost states.
/ PITEIZ. RIEIRIF—IREBPRIBEIRANAREZEFD. QuemixXBEEHD=F 7)) A LTHD

B Confirmed that the quantum acceleration occurs from resource analysis
/ STEEDFETH O =FI1hET D & =R
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Kosugi, Nishiya, Nishi, and Matsushita, Phys. Rev. Res. 4, 033121 (2022).
Nishi, Kosugi, Nishiya, and Matsushita, Phys. Rev. Res. 6, L022041 (2024).



1A SYIREFIE1—%/ Trapped-ion quantum computer

B Feature of Quantinuum H1-1 quantum computer, suitable for Quantum

Error Detection(QED) & FTQC algorithms
[ DA T4 a7 LH1-12FS8BOFEHIL. EFR2VYRE(QED) EFTQCZIV IV X LICEDTEZXLLY

B High fidelity two-qubit gates, 99.9% / 99.9% D\ _&F5—~BEE
m All-to-all connectivity / 24 ﬁ QUANTINUUM
B Mid-circuit measurement and reuse /[EIEEFRESAIE & BFIFA

No. qubits / 2FE vk 20
Quantum volume / 2F&*ia 220
Single qubit gate fidelity

] Mmoo 99.9979(3) %
Two qubit gate fidelity

PRyt 99.914(3) %

https://www.quantinuum.com/hardware/hT



https://www.quantinuum.com/hardware/h1

Quantum Error Detection (QED) / 2FiaY#HE (QED)

B QED implemented in PITE as a technique to simulate FTQC with current QC.
Only results for which no errors were detected during a series of gate
operations should be accepted.

/ FTQCEBMIICRIRY 32D T 2 =v2E LT, QEDEPITEILEE. TS5— RSN S EROHBEITIR.

Quantum Error Correction / 2F:5YET1E
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Application target from Asahi Kasei / 51545 —4"w k& UTHEIERILDREH 18

B The target of this calculation is a system that cannot be well described using DFT.
/ SEIOHEY—TYNEI. DFTTCIEOELERIT BRI ENTTRLR
B Performs highly accurate ground state and excited state calculations using

Asahi Kasei’'s products as calculation targets.
/ To—tREae a2 U EERRE - IEIREBETEDOFTQCT7 I I X LZ A TEIT
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algorithm is running on a real
machine and ground state
calculations have been performed
for the first time.
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List of our developing technologies / 4 HEFEEITOTEIZFTQCADEI—E

B Since our establishment, we have been developing algorithms and

software for the coming era of FTQC.
/ B7IIFTQCRIEEMICEIFI=7ZIV T X LY TR ESR LT o> TEE

PITE®
Probabilistic imaginary-time evolution
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4 results on quantum computing technology / EF1E1—9BEEEENSL4DDE

2. New quantum chemical calculation method

/I LLWEFHLFEAEDRE

B There are various axes in material calculation.
/ MRIETRICIIRA BEN H D

d0
ol Is there a way to handle larger system sizes
s P iInstead of so-so computational accuracy?
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Accuracy axis
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OFDFT using a quantum computer / 11— ZHAL\/zOFDFT

B Orbital-Free Density-Functional Theory (OFDFT) and quantum computers

are compatible
/Orbital-Free Density-Functional Theory (OFDFT)&E=F1E1—5DOEMEHNEL)

B Proposed a new guantum chemical calculation method for OFDFT with PITE.
/Orbital-Free DFT (OFDFT)Z&F 1 21—%+PITETCETTD. FiLLWEFLFEEFEZIRE

Equation of OFDFT (32 x32x32)-real space mesh
/ OFDFTOAIER by only 15 qubit simulation
Hor|pin|v/Pout = 1/ Pout
PITE for OFDFT eaq.
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OFDFT using a quantum computer / 11— ZAL\/=zOFDFT

(32 x32x32)-real space mesh
by only 15 qubit simulation




OFDFT using a quantum computer / 11— ZHAL\/zOFDFT

Target: Si-crystal with periodic boundary condition
/ Sitdmm (BERREZH)NY—T vk

(32 x32x32)-real space mesh
by only 15 qubit simulation

As PITE steps proceed
/ PITE stephELICDN

Initial state _
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Number of atoms vs Number of qubits / [RF# vs EFE v X

Number of atoms

/ JRFEL

Number of qubits
/ BFEvRK

In OFDFT, the number of atoms
(computational size)

grows exponentially with the
number of qubits.

/ OFDFTICHEWVWTIE RFHEEIRTAX)FEF
" MIICRAL CHEEBEERETIC I8N

30 qubits simulate 65,000 atoms.

/ 30 qubitzAW\S 6 A5TFRFMNOFDFTTRA D ZEITES.



List of our developing technologies / B4 HEFEZIT > CTFTQCHMDFEIT—E

B Since our establishment, we have been developing algorithms and

software for the coming era of FTQC.
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4 results on quantum computing technology / EF1E1—9BEEEENSL4DDE

3. Fluid simulation by a quantum computer

| FREOBTFHE

B PITE can also be applied to other fields than quantum chemistry.
/ PITEIFEFbLFETELNCEERAREER 7L XL TY.

When PITE is applied to fluid calculations,
it exponentially accelerates the
computational speed of the arithmetic

part of the quantum computer.
/ PITEDRAESTEICERASNZRIEX. 2eFI 01— DEEERDD
STERE e EEEILMELET.
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List of our developing technologies / B4 HEFEZIT > CTFTQCHMDFEIT—E

B Since our establishment, we have been developing algorithms and

software for the coming era of FTQC.
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4 results on quantum computing technology / EF1E1—9BEEEENSL4DDE

4. Quantum Generative Al

/ EFERAI
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Quantum generative Al / EF4RKAI

Generate O / 0&4R; Generate 1/ 1&4%m

QNN with channel
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Quantum generative Al / EF%RKAI
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4 results on quantum computing technology / EF1E1—9BEEEENSL4DDE

. FTQC algorithm execution on an actual computer
/ FTQC7Z I Y X LDEE ETOET

. New quantum chemical calculation method
/ FLLEFLEHEDRE

. Fluid simulation by a quantum computer
/ MEDEFEE

. Quantum Generative Al
/ EFERKAI




List of our developing technologies / AW FHAFEEITOTEIZFTQCADEI—E

B Since our establishment, we have been developing algorithms and
software for the coming era of FTQC.
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Lastly / &i&IC

We have finally entered an era in which FTQC algorithms can run on
real machines.

/ WEWEFTQCTILT) LM E S TEI<BHRICZEA UL,

Now that the number of qubits is limited, we are in an era where ideas

for how to do interesting things are being tested.
/ EFEYVNEHDESNTUVRS ., ZFNTEUNCEHBWCEZTIN. PAT 1 7HE SN
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Modern rosetta stone / OO YIR~—2

We are developing algorithms and software in preparation for the arrival of FTQC.
| B2 IERBFTQCRIRICEZ T 7T X LR T NERICIRUBATRYUET.
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Quemix

The Quantum Technology Company

IT you are interested in our technology and business, please visit our booth!
/ B2 DEM - EVRRICCEBIGEE STV W EAIZ T —RETHHBUSEI L |

We are exhibiting actual guantum sensors at our booth, so please visit us.
/| T—RCEF I TOEYZERUTCVWEITDT, FOHBELIZTL
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