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Trial for Utilizing Ising Machine in Materials Research
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1. Tasks in materials research solved by Ising machine.
[1] R, i, R oM e Rl bic X 2 BHRER E R OfEI, I FAlT T
£:(2024). [2] RIE{5E, WMEH, 1 v 7~ Al X BEEMEBIORERE Y 2 2 L— 3 v, ISk
FREAN T2 (2023). [3] RBIE—5E, MM, 4 PV~ Nk A DY I av—va v, W
BT (2024).
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1) C.Y.Jeong, T. Kubota, K. Tajima, M. Kitamura and H. Imai, Materials Chemistry and Physics 277
(2022).

2) K. Tajima, H. Watanabe, M. Nishino and T. Kawamoto, RSC Adv 10, 2562-2565 (2020).

3) K. Tajima, C. Y. Jeong, T. Kubota, T. Ito, K. Araki, T. Kamei and M. Fukui, Solar Energy Materials
and Solar Cells 232 (2021).
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NMR chemical shift prediction using machine learning interatomic potentials
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I 7 MEOTRIE ab initio 7o Fik & T — BBV O FIEDO RS N B RET ST E T,
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MLIPs VT L 728 E 27 A L CNMR O 7 2 vy 7 PRI T L ORESE A2 BT LTz,
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[4] Y. Kwon, D. Lee, Y.-S. Choi, M. Kang, S. Kang, J. Chem. Inf. Model. 2020, 60(4), 2024.

[5] S. Kuhn, N. Schlérer, Magn. Reson. Chem. 2015, 53(8), 582
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Figure 1. (a) A workflow for constructing an NNP for Nafion systems. Small systems of Nafion with
varied hydration levels and pure water (<300 atoms) are used as training structures. The NNP is
automatically improved via active learning implemented in our NNP generator. The resultant NNP is used
for large-scale (>10,000 atoms) and long-time (>30 ns) MD simulations of Nafion systems. (b) The

self-diffusion coefficients of hydrogen atoms in the hydrated Nafion systems.
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TIIMESEI%L (Expected Improvement) D KAE, RF TIXEMi22HIN O/ FRIfEA B2, IROF
By & IEE LT,

GPR LU RF ZHWV5 2 & T, BRI A 2 L OgHIN T::ETMW
S MR 2 Bl & RIE S B (0] 2 )= Cmfist 2 R HIR TV
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[1]D. Chandra, Acc. Chem. Res. 2010, 43, 8, 1080-1091 Fig. Comulative Counts versus the number

f h les. C lative Count
[2]Y. Sasaki, et al., ACS Appl. Nano Mater: 2022, 5, 7, 9495-9502 07 sealelh eyeles. T UmUative ©ounts

represents the number of candidate

[3] S. Nanjo, ef al., arXiv:2408.05135 materials exceeding the benchmark value.

© 2025%F [CRAYEER 17-005

B720EAYNEFLEFTAIHRSR BRTRE (2025 RRENAZE FHF vV /IR&AVF1Y)

23



15p-P0O6-6 B2ESAYRELESLIMRE WETFHE (2025 REEHAS BEFv>/SR&FVS(Y)

A EEECIF 77 LDBVAENR—S T MRICEZ HRE
The Influence of Difference in CIF Files of lon Conductors on the Persistent Diagram
NIMS COEFR EF RHE &Hih
NIMS °Michiko Yoshitake, Takahiro Nagata

E-mail: yoshitake.michiko@nims.go.jp

EEAEMAOEMRLE L LT, MW F U7 LAL L AREREIRTHEIOBREZENMTORTE 2,
Z< OWFRIZEY, VF U LA T ALEDOTEWAL T L F —DMEL 2R DIEBR K 2 T+ 5 2 &
MEHETHLZENMOLILTND, LT, ZOXDRILBEREEZFF O E ) NE R R
MD v alb—yarREEEoPICMiEICmDFEE LT, N—v ATy MRER Y —ODjH
ERatL, ~7 U077 aev=s k (MP) @ CIF 7 7 A Vinb Bk L7z 3—> 27 >~ (PD)
ZRWT, 2055 EOEMBEORSERENA A MR8 KE L TR EZE I DB THRITEZ[1],

AKDHTIE, HFFHEFEMTDODNLTORVWRIZOWNWT PD Z21E%T 5, £ 2 T4E, E
BRAJICIF DN TWD CIF 7 7 A W BAERR L7ZPD & MP @ CIF 7 7 A L BAERL L 72 PD % b
BEt L7z, EBRIIEDLNTWD CIF 7 7 A ABERICHF Yo n— R T AR EN A FE LT
Crystallography Open Database (COD) [2] & AtomWork [3] 723% 0, JElckmt L 7=k it o MP @
CIFZ77ANEZNLOERRCIF 7 7 A /WX % PD ZHig L7z, 7235, PD 1ERIEL HomCloud [4]
RV, FEFEEOEWVIIEE L TR,

Li10Ge(PS6)2 T, BT 51TV % CIF (% P42/nme, 137 (COD & AtomWork) 72 M 2%t L MP
I P4_2mc, 105 T 5% O PD ILFEHF 1L T 7z, —J7 Li5La3Ta2012 T, B Y MP % la-3d,
230 THAHICHLEDL ST, FRO L HIC MP @ PD & B (COD&AtomWork) @ PD [Ih272 1 5
e T, EEBRCIF 7 7 A AVREIZEBWT S CIF 7 7 A VIZIEWRH Y, 872 % PD KA E 61
A bH5, CIF 7 7 A VONFITIEENLETH D,

D 1D 1D
6 100 6 6

MP CcoD AtomWork

54 51 51

™ 10% ™ 10°

[1] HFRE 7, EH &5 : 2024 45 85 [R5 B FAS ATk H S 17p-P04-8.

[2] https://www.crystallography.net/cod/browse.html

[3] https://crystdb.nims.go.jp/crystdb/search-materials

[4] Ippei Obayashi, Takenobu Nakamura, Yasuaki Hiraoka, J. Phys. Soc. Jpn. 91, 091013 (2022):

https://homcloud.dev/index.html
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Quantitative Order Analysis Based on Structural Units in Densified Silica Glass
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T AMBEOMEE TR L3RR 0, Wi - FHEEEICAL TRIHEEZ b2 b oo,
FERILT VA ARFFEEICRBRN. L LARnD, YU BT AETIHLFERA B -
PREECOMIERRT (T IEHEEIERRT) O EN R ER TR S, ZORRFOEI & 72 H i
2=y MIELTEZLLDERPRINTND. ZOFEICK LT, RO & R T
HIR—=V AT v MARER VI L DTN ERE S D5y NU—JIZNIETH Y v 7
(FAN—"") OREIRNTT 2 U & T[22 EIZ K - T, WERF 2 it 240582300 i %
NTE. EBIT, ZDO7ZOIT sovapy [3]7% & OMEFEMATAIRER Y 7 U = TSR SN TE .
—7, WREREE T CTON T AEEORF 27§ 28 b S Tnd. B2, &mEl - Sl
{ECHEEEA LIS Y BT 2% LT, [EHrEER TRl & 58 E K 7123 T FSDP (First
Sharp Diffraction Peak) 23 i@ % D LV @ <, HERFOH 5 ONFEE SN TN DH[4]. T DFER
5, BREMN D L ITHERRT S EE T D8R 2 R 2 2 & 1E, PEREERT OBfR D 7=
DICHERRELEEZDOND.

ABFFETIE, £, BRaRESNT (0~175GPa) TEHM SN U W T T ADREE T VSRS
LT, (BFEREELBRD ) v 7 BMRNICEIF LIz, 2L T, fBohic) v 7 oXToHR T, 3
H/—F (RT) ZFTICEREG>TWDLb0x B8 L, ZORIREZ E&FHET 5 A%
1ol ZOMITORER, L% 20~40GPa D TELL DIgHG 72 W I BIET D Z L &1
Ll e, GEN2Y) 7 0E <3 Y ITIREBIETH 2 BN RE L, FARRC, V7o
TRIEEDOH I DN E L o T, L7eRo T, E-THD Y U 70%, EISES 2L
BIGROSDONEENTND Z ENbhole. £z, ¥ U ORI L TH RIERDMET 21772
272& 25, Coesite DAHBIEHE ST T2 HTHZ Ldbhrole. Fobhicl 7 bEERIC
EHTEMCENVS DR S0 o, I HIT, RN 72 Y 7 Th 5 Guttman V > 764 5112
L7eHETYH, D THE— Coesite ICBWTHEAG -T2 72l T2 2 R TE. 55
72V 71X Coesite THERFIREZR MDY 71T~ TV EMIZES KV FELTHLI LD THD
Rl
(1) Y. Hiraoka, et al., Proc. Natl. Acad. Sci. USA, 113 7035-7040 (2016).

(2) M. Shiga, et al., Commun. Mater., 4, 91 (2023).

(3) https://github.com/MotokiShiga/sova-cui

(4) Y. Onodera, et al., NPG Asia Mater., 12, 85 (2020).
(5) L.C. Erhard, et al., Nat. Commun., 15, 1927 (2024).
(6) Guttman. L, et al., J. Non-Cryst. Solids, 116, 145-147 (1990).
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Photocurrent Prediction of Multi-Element-Doped Hematite Photoelectrodes by Two-
Step LASSO Regression
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Grad. Sch. of Sci., Kobe Univ. !, Mol. Photosci. Res. Center, Kobe Univ.?,
MS, Nara Inst. Sci. Tech.?, DSC, Nara Inst. Sci. Tech.*
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AR 2 DN T2 WK RS IR =R =5 7 U — kT HERT DD CEHEE /2T
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Figure 1 a. Results of prediction by two-step LASSO regression using various types of descriptors as
explanatory variables. b. A correlation coefficient of selected Raman descriptors and the target variable.
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conditioned on core electron excitation spectra
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WMEBEICET, TOPTHRIC, WIS & (ELNES/XANES) I NEENL O FE 7 DI 5
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THIRMBAENHN LN TS, LL, ITETIIONT FIEORBIZHEVIER 2 AT b LT
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a2 DR, Kwon H[4]i% XANES 5T 2IET VERHWTT BT 7 A —HR L DJR
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JFNSA T AL IR BRIENEERB LTV T 7 =a—F /L%y s U —27 EGNN[6]&f# ] L TIERL L
Too BHEE O VA K& oD Si 572 HENIEREE 2 FF Si-0-Si D77 77— X ZRE LT, #Hff
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B HITTEEBROFEMICOWTRET 2,

2% 3R

[1]J. W. Lee, W. B. Park, J. H. Lee, S. P. Singh, and K. S. Shon Nat Commun 11, 86 (2020).
[2] E. Hoogeboom, et al. PMLR, 8867-8887 (2023).

[3] M. Xu, et al. arXiv preprint arXiv:2203.02923, (2022).
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[1] Ruoyan Feng et al, J. Phys.: Condens. Matter. 36, 1-3 (2024) [2] Kawaguchi, M. et al, npj Comput. Mater. 7, 1-6 (2021)
[3] A Oluwasanmi et al, Sensors, 22, 4-12 (2021)
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[1] L. Jiao, et al., Advances in Neural Information Processing Systems, 36, 17464-97 (2023).
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DINT = H IR AL &V S RENRF AR A D T L ST E D, A TI, FREBIEL.
NERBE, T — PNy 7 HA GRS BRI OV T, RERRBIZEISTIET
oD s, wmixtEk A A L2 b olex LT PW EEEH L7l oW T35, £72, EBE
WZHI7E L 7= Schottky Zh 52 Fio 1-V A7 MU OW i G RIC W THE T 5,

i HBIRSIR

y=ax+b

I-VF—%, UV-Vis7— %,
PYSF—2# ¥
A

y=aexp(c-(x—b))+d

EHRKIIER

~NE g
y=ax‘+d
NERBYIIER

I e e s e =

i ﬁgﬁﬁ§§§7 ' ~ERR
S /4 Yt brd

=i T4—Fnyy

| - BEELHE

y=aexp(c-(x—b—-y)+d
y=alx—-b-y)+d ¥

FEELHI « & IR Ao & Wi L o
%

[1] BiAstE g, HREF. RE&EIL” 7 A2 FEYREZ AW AR RVETLEE”

84 [EI)& I B kA=Al a 1< 20a-P04-7(2023).
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[1] Akihiro Yamashita et al., Science and Technology of Advanced Materials: Methods 2, 23 (2022).

[2] Christian J. Long, et al., Review of Scientific Instruments 80, 103902 (2009).
[3] https://atomwork-adv.nims.go.jp
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Fig. 1. The distribution of the 2D-XRD data in the latent space labeled by (a) compositon and (b)
permitivity of films
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[1] R. G. Bombarelli, et al., Nature Materials, 15, 1120-1127 (2016).
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[3] H. Uoyama, et al., Nature, 492, 234-238 (2012).
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