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Framework Integrations

cuQuantum is integrated with leading quantum circuit simulation frameworks.

Download cuQuantum to dramatically accelerate performance using your framework of choice, with zero code changes.

aws blueqat c Cqu ( orauestra \7 PENNYLANE

QIBO & Qiskit XACC

https://developer.nvidia.com/cuquantum-sdk
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Where Will Quantum Computers Create Value—and When? BCG Report
https://www.bcg.com/publications/2019/quantum-computers-create-value-when.aspx
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/| Input:

atomic species and its coordinates

Input:

=0
basis set

e.g. STO-3G, 6-311G(d), etc

1. Low-level quantum chemical
calculations on a classical computer

atomic
orbitals

quantum chemical
calculation

(Hartree-Fock & MP2)

C
0
% | Pseudo-natural Orbitals }

Complete Active Space (CAS)

if necessary

Transformation

(Jordan-Wigner, Bravyi-

Kitaey,...)

Hamiltonian

y

Second quantized 4——| electron integrals

2. Preprocessing for
quantum computation

v

Operators (Quantum Gates)
for temporal evoltuion

| Initial state on qubits

Quantum Circuit for initial
state

Quantum Phase 3. The quantum
Estimation computation

(using the

Output:
Energy eigenvalue

simulator)
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https://arxiv.org/abs/2312.16375
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Target cat state Optimized state
4 4
Cat state Ref.[1]
> 2 2
IO) S(rl) Iw) 1.0000 1.0000
BS(@) - a o ] .0 o
n 0.9999 0.9999
10y —[S(r) : :
0.9957 0.9958
Fig.5. Quantum circuit for at state generation. CV simulation and ~ -
optimization with s . ; . 0.9717 0.9709
TN representation. o X . e S Table 1. Fidelity between the
Extendable Fig.6. Wllgr.ier unctlon.s of the target state target state (|cat),) and optimized
and optimized state with our method (a=1.0). states with our method and Ref.[1]

VoF (%), 19))

|0) —@l—— L |)) Heralded . Z:
- Design the preparation of arbitrary .

10) - u(e) non-Gaussian state efficiently on2

E : : Detected using TN, which is hard with ! 008
conventional simulation methods. - I

|0) a6
Fig.7. Quantum Circuit for the non-Gaussian state [ref.[1]]. & “oin

Ref.[1] D. Su, C. R. Myers, and K. K. Sabapathy, Physical Review A 100 (2019):
052301.

Fig.8. Example: Wigner function of
non-Gaussian optical state. HH
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https://www.holdings.toppan.com/ja/news/2023/09/newsrelease230915_2.html
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https://corp.kose.co.jp/ja/media/2023/09/20230908 3.pdf
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