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This review paper describes the basic concept and technical details of sparse modeling and its applications to quantum
| 313 _\_‘ \§ N many-body problems. Sparse modeling refers to methodologies for finding a small number of relevant parameters that
t % é J TL N /\ well explain a given dataset. This concept reminds us physics, where the goal is to find a small number of physical laws
“ _ _ that are hidden behind complicated phenomena. Sparse modeling extends the target of physics from natural phenomena
%t =. to data, and may be interpreted as “‘physics for data”. The first half of this review introduces sparse modeling for
4 Z I \/ L D-l_ d) 7_ :F Z I\ t physicists. It is assumed that readers have physics background but no expertise in data science. The second half reviews
applications. Matsubara Green’s function, which plays a central role in descriptions of correlated systems, has been
L —( B _a— _a— M found to be sparse, meaning that it contains little information. This leads to (i) a new method for solving the ill-
o conditioned inverse problem for analytical continuation, and (ii) a highly compact representation of Matsubara Green’s

function, which enables efficient calculations for quantum many-body systems.

https://journals.jps.jp/doi/10.7566/JPSJ).89.012001

E A Vol. 53, No. 4, pp. 173-188 (2018) HIREF

BATY MR YE—ETHNVD ?
— ANR—AETY) VT DEFLEEHADIGH—

e | ' | ° sk REREEHEN KW

Fh & EEDweb 1 ~ CPDFHE sk KRR TR KEEY

%4?’}“7 >~ O— I\—Z::r 2 | BERFAFHETEREN W B

. ) ERAFIMTRT &R
https://www.microsoft.com/en-

us/research/people/cmbishop/prml-book/ http://www.physics.okayama-u.ac.jp/~otsuki/activity_article.html 5




A71 FDAFE

BELERTZNER MMEBFCHBIDIT7T—FHFEDRE]

EREEQRFTEILAF
2022 E8H2~4H

aRER

OKAYAMA

UNIVERSITY

0. FLHIC 2
[ Fie |
1. XA XDFEHE
2. IBEOR s/

NA XGEDB BBk
3. RAXESHENR
4 H—FRILEENDRBIE
5. N BRI,
(8] ~1 XEHER
(£B] HrRBE
6. Z){—REFUY
7. LASSOEB1bREIZEDHUEREE o -
[£T] LASSOSEILRIE FNDBEAHPD kv TH5
=70 ECE =
e TBAT> ROE—ETUVND? —ZJ—XEFUSITDBFERHADIEH—] — [EriExE) BECEEETFEESE
AURSEL, APIEZ, R %, S EYIT Vol.53 No.4 p.173-188 (2018) O ARSI MBRICHBITHT—2RZEDHE]

e "Sparse Modeling in Quantum Many-Body Problems” Invited Review Paper
J. Otsuki, M. Ohzeki, H. Shinaoka, K. Yoshimi: J. Phys. Soc. Jpn. 89, 012001 (2020)
o L/R— hGRRE




FRAESEAIC DLW T U

OKAYAMA
UNIVERSITY

s HELET (BIENBR) . BEZLAR— MIE
EHTRELTLIEEL,

BYHAE  BE—DOPDE7 71 )0 E LTIRE,
B SIS CIEFE T B,
Xt . 8A10H GiEsssmirE0 DO TXYBRT CEENLET)




	物理学におけるデータ科学の方法
	自己紹介
	研究テーマ
	授業の概要と授業計画
	参考書
	スライドの入手先
	成績評価について

