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Fig. 1 Conventional Analysis vs. Bayesian Measurement.
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Fig. 6 Parameter estimation results of spectrum decomposition. From left to right: posterior probabilities of peak inten-
sity, peak position, and peak width parameters. Vertical lines represent the true values of each parameter.
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Fig. 7 (Color online) Neutron Inelastic Scattering Spectrum Data and Bayesian Estimation Results of Interaction Con-
stants in a Crystal with a Body-Centered Cubic Lattice Structure. The upper panel displays the neutron inelastic
scattering spectrum data corresponding to each measurement time, while the lower panel shows the posterior
probability distribution of the elastic constants estimated using Bayesian inference from the data at each measure-
ment time. The intersection points of the red lines indicate the true values of the parameters.

puwnaK>:“ﬂ9Nmﬁ—Smen

(13)

COEDICRT IV ) AXRETF I A EBATSHT L THif
FREIC, FHRMERMPONA ZHHI RIVF—2 @I
A AHEE S 5 T EMABEIC TR 50

Fig. 74013, ROAZITHEFHEE & 5 Ok fh O Fp 7 IE R
PERGEL AN FbTr—x (EE) EMEEHONA XHEE
R (TR 2Rl Thb, CITE, KAOHE L, #
EING A—=2D—IThHE—MEHEIEH, F=aEH
HIEM & HE L7k RO AFR#K S %, Fig. T EEOFEET
JEMEREL AN 7 PV TF— 2 % B &, I BoiL R
HEHEIT & % 5B R o wEsR ok 5, FHEIRER T = 100,
0FETIROEPIRZHIRTLIRZ LT LR TE L, 5
B T=1, 0.1 L Tl S/N o & TH#EBIRE A
DOHTIIEFHFTHLHBELV, Fig. 7T FTEROMEIERT
KOWERRE A5 &, FHUREE T=100, 1005 — % »
BT, BIREZ LIS T=1 206 4 #Y)
NG A= DOE(EEHEER TE WL EPbr 5, FHll
R T=0.105HF — 2 2 L OHEEFERIL, 5 A—%
DOEEICY — 7 3 F /- FIR OCEPHICIA D 5 7o TSR & 7%
STEY#EYICHETE T\, b, T=14+T
=0 1DOBICHER AN ERET A LB bhrb, TOLD
IS ZHEE CRIHEE DA DHEER A REL 5 & b
ik %,

5. FLHESERDEM

KIRFTIE, Fig.2, Fig. TIORENDH LD AT B
gt SO TFIEMEREL T — 2 A L D, XA ARG
BN X AN A XA A7 VMAIC L A/85 2 — 2 #E
£, ETIVER, HEERFICOWTHBL

NA ZFHHOBE AN L0, FERFETIRERPEL 20 -
TSR ERCE S, £, B—AI I < AOMBEIC
LTI, NAZHRICE LV T ATHRE Y F IV
DERRITH D, ENEOEBITEKEL 2\ /S5 A—2 D
HEENTIBE L 1D, S HIT, NS A—XOWEICIT SAHE
TR BESMOWEI TN SH720, FHIRAOEE
BsmE THaRE & 72 D, SRR OB & ~DOIALE
NTED, T2, ETINVERORMBEIC OV TH NS AHEqw
DENTHH, €T IWVRROMMEA T, HEIFLVF—
O/MEEB L TRBEZEFIVARESNS, THICK
D, F=RZORMUELETINVOEHESOF L — AT %%
BLAaND, MY ET Ve ERT A ERAE LR A,
NS RFHNE, BICFHHO -0 OMBREIE T 57200 T
7wl WERSV AT AT AERDOTETIVOFRT, F—
RS LSBT HETI [HLHETIV] 2T+ 5
LEERT S, NA LFHHOMERICE YD, T2 5
BRHET IV EIRT A AN ED C ARSI N S,

NA R A ETTHDCE L T ATRE T hI
DEOEEE T HULBENRDH, ATFEFFTHESLKE
Ylle A€ VER L WFMCIC & > THERB TOET LR
ELTW5, 2hRAYE AT VERPETEEO BRI PE

212 © &t Sept. 2023 Vol.36 No.5



R U BOGTEETRI S BERFLY - A BEEOmE ~FHRARFRIE SH L VHIOERADE~

ERFICER SN D1 OFEOHMETOIAFBE, £
Diz, ZRPEICHEMNCHRN L TINTHREY S
TV R ELE T H C EIFEHIRFEEIC > TIAETH

D, XA ZHBOBEROMT & 7> T b, N ZFHE 2
FRIRSAEFES 50 LA TENRERTELOTH 4
EORBIIIET Do 7T, BIER « 1 LEHIRREE
FOEEENA LS A TSV ERBEEL TS, &% Y
3, ATATF 0 RN ZEUOMPI BT B8R )
B LU A HE LD TV L,

ZE

K. Nagata, S. Sugita and M. Okada: Neural Netw. 28, 82
(2012).

K. Nagata, R. Muraoka, Y. Mototake, T. Sasaki and M.
Okada: J. Phys. Soc. Jpn. 88, 044003 (2019).

H. Sakamoto, S. Katakami, K. Muto, K. Nagata, T. Arima
and M. Okada: J. Phys. Soc. Jpn. 89, 12 (2020).

S. Katakami, H. Sakamoto, K. Nagata, T. Arima and M.
Okada: Physical Review E 105, 065301 (2022).

K. Hukushima and K. Nemoto: J. Phys. Soc. Jpn. 65, 1604
(1996).

EEBN

FRLE %

RRAF RSB AR LM ER B
E

E-mail: katakami@mns.k.u-tokyo.ac.jp
2 7y EREFIS

[R&EE]

A3 I AR E T, Uk, B
M. W+ (),

KEEZ

EARRREEAME - MHAEEE =
MR E

E-mail: Nagata.Kenji@nims.go.jp

HFY: Ty EREEY

[B&EE]

P20 TR HBRIBRRE T, LI, BEX
Pk, PERVEEMEUIER 2R T
M, Bt (%),

EHEA

RRAF RSB ESAIREFMER
#

E-mail: okada@edu.k.u-tokyo.ac.jp

2 77 EREFIS

[R&EE]

RN TN S eV PN TR o S
BT, =2, BRXERTHF, JST
e, BALFERTREI S — LAY — X —%
RETHI, T+ (B,

Experimental

condition setting using Virtual
Measurement Analysis (VMA) with Bayesian
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Abstract

In measurement experiments, setting the experimental conditions is crucial as it is necessary to
obtain accurate data and reliable results. In actual experiments, various factors such as the
characteristics of the sample and constraints of the equipment make it challenging to observe
complex phenomena. Determining the optimal statistical accuracy of measurement data, espe-
cially for extracting knowledge from the measurement target, poses difficulties. Therefore, we
demonstrate the procedure for enhancing the efficiency and reliability of experiments using Virtual
Measurement Analysis (VMA) with Bayesian measurement, taking spectral analysis as an exam-

ple.
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