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In this research, we aim to establish theories over three fields including
control theory, quantum mechanics, and information theory by fusing quantum feedback (FB) control
theory, quantum estimation, and quantum computation. In detail, we derived the following results;
(I: control) quantum FB control of an optical cavity under measurement constraints, large-scale FB
control with local measurement and operations, FB control of thermodynamics under limitation of
channel capacity, (11: quantum estimation) generalization of quantum smoothing, projection
measurements selection and performance estimation, non-informative prior of the quantum statistical
model based on game theory, (I111: quantum computation) new methods for quantum annealing and
performance improvement by FB control, and deterministic quantum annealing EM algorithm.



2000
1999

@)
) ( )
3) (

( D-wave )

@) )
3)
@)
3)
(4) 1 G

Wigner

Wigner

(2)



Symmetric State Consensus (SSC)

purity SSC
qubit
SSC
Lyapunov , SSC SSC
W
W
« )
« )
Wiener
Wiener Poisson
« )
POVM POVM
POVM
2 2
4
« )
(LFP)
3
LFP



EM

D-Wave system

qubit
gbsolv
D-Wave
D-Wave
« )
Suzuki-Trotter
non-stoquastic
non-stoquastic
non-stoquastic
XX
« )
Quiroz
1
0
EM ( )
EM (DQAEM) , EM
DQAEM
22

Shuntaro Okada, Masayuki Ohzeki, Masayoshi Terabe, Shinichiro Taguchi, Improving
solutions by embedding larger subproblems in a D-Wave quantum annealer, Scientific
Reports, 9, 1-10, 2019. https://doi.org/10.1038/s41598-018-38388-4

Ryoji Miyazaki, Masayuki Ohzeki, Distributions of steady states in a network of
degenerate optical parametric oscillators in solving combinatorial optimization
problems, Physical Review A, 98, 1-13, 2018.
https://doi .org/10.1103/PhysRevA.98.053839

. ; , , 28-2, 2-10, 2018.
https://ww.jstage.jst.go. jp/article/bjsian/28/2/28_2/ pdf/-char/en



10.

11.

12.

13.

14.

15.

16.

A w

Hideyuki Miyahara, Koji Tsumura, Yuki Sughiyama, Deterministic quantum annealing
expectation-maximization algorithm, Journal of Statistical Mechanics: Theory and
Experiment, 113404, 2017. https://doi.org/10.1088/1742-5468/aa9%67e

Kentaro Ohki, Koji Tsumura, Reiji Takeuchi, Nonclassical state generation for linear
quantum systems via nonlinear feedback control, Journal of Physics B: Atomic,
Molecular and Optical Physics, 50, 125503, 2017. 10.1088/1361-6455/aa721c

- s , 2059,
39-77,2017.
http://ww.kurims._kyoto-u.ac.jp/~kyodo/kokyuroku/contents/pdf/2059-05.pdf

Masayuki Ohzeki, Quantum Monte Carlo simulation of a particular class of
non-stoquastic Hamiltonians in quantum annealing, Scientific Reports, 41186, 2017.
DOI:10.1038/srep41186

68
(MSCS2019), 2019.
Fuyuhiko TANAKA, Noninformative prior of the quantum statistical model in the qubit
system, APS March meeting, 2019.
Songhao Yin, Koji Tsumura, The Second Law of Controlled Linear Stochastic
Thermodynamic Systems under Communication Constraints, 57th IEEE Conference on
Decision and Control (CDC), Miami Beach, FL, USA, December 17-19, 2018.
) , 2018

, 2018.
Shuntaro Okada, Masayuki Ohzeki, Shu Tanaka, Masayoshi Terabe, Shinichiro Taguch,
Fast algorithm to embed bigger subproblem for exploiting the potential of D-Wave
machine as the part of an iterative solver, Adiabatic Quantum Computing Conference
2018 (AQC18), 2018/6/25 28.
S. Yin and K. Tsumura, The Second Law of Controlled Linear Stochastic Thermodynamic
Systems over a Noiseless Digital Channel, MSCS2018, 2018.

, , 5
, 2018.
Fuyuhiko Tanaka, Twirling Projective Measurements in Quantum Estimation, American
Physical Society March Meeting , 2018.

Kentaro Ohki, Quantum smoother for open quantum systems driven by quantum
jump-diffusion processes, The 50th ISCIE International Symposium on Stochastic

Systems Theory and Its Applications (SSS "18) ( ), 2018.

’ , 2017

, 2017.
Hideyuki Miyahara, Koji Tsumura, Yuki Sughiyama, Relaxation of the EM Algorithm via
Quantum Annealing for Gaussian Mixture Models, 55th IEEE CDC , 2016.
- , 2016

, 2016.
Reiji Takeuchi, Koji Tsumura, Distributed Feedback Control of Quantum Networks, 6th
IFAC Workshop NECSYS 2016 , 2016.
Hideyuki Miyahara, Koji Tsumura, Relaxation of the EM Algorithm via Quantum Annealing,
2016 American Control Conference (ACC) , 2016.
, 2016.

Masayuki Ohzeki, Avoiding negative sign problem in simulation of quantum annealing,
Adiabatic Quantum Computing Conference 2016 (AQC2016) , 2016.

6

, , 2018 174 238
, , , 2018 160
, , , 2018 224
, , , 2017 190

. ) , 2016 192



€y

Ohki, Kentaro

8 40639233

Tanaka, Fuyuhiko

8 90456161

Ohzeki, Masayuki

8 80447549
@

Hara, Shinji

Ohta, Kaito

, 2016 208



