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Creation of highly spin-thermal-conducting materials and elucidation of their
mechanisms
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Long-term studies of thermal conductivity due to spins in low-dimensional
guantum spin systems has shown that the spins of localized electrons can transport large amounts of
heat. It is therefore expected that the thermal conductivity due to spins will be used to develop
new insulating materials with high thermal conductivity. First, the aim was to create an insulating
material with high thermal conductivity due to spins, but this was not achieved. On the other hand,

the purpose of “clarifying the relationship between the magnitude of JS and the thermal
conductivity due to spins” was achieved. From the obtained results, it is concluded that
magnon-phonon scattering is important for the thermal conductivity due to spins in (La,Sr)2M04.
Therefore, it has been found that the keK to the creation of new highly spin-thermal conducting
materials is the suppression of magnon-phonon scattering.



¥ X C—19,. F—19—1, 2—19 (58

1. BREEBRAE S RO 5

WA A M DRTEEFAE UM, 1 IRIeH, 721X, 2 ReICR<HAEER L TV 51K
RILETFAE L ROWE TIE, BMREROBEERANEC, 74/ N2 &K D BYRE K honon P 71 5

(A TSNS 12 & 2 BMRE, il . A B BB Hkgpin B D Z L BFI BTN D, Kepin
X, A UREERRS B LI FROMMEEICORE—27 L LTBlEND, —F, AU R*
DOFABEDFTN ST OBMREITIE, Kphonon P 775 LMBLHI S 11720,

FTx I, 1RITCAE L RIZBN T, kgpin DIRKIEN B BEHEA © OB ENER J & A
B S oficlpl+ s 2R L[], i, @m@%kmﬁ@b%t%wAﬁ@
FU | BRI T OBEERE vgpin (ZHBI L TS ZEEZR LTS, Vspinld JSIZHBEIT D728
JS DR EIWE Tldkgpin NRE K R DA REMEZ TR L T D,

—J . 2IRILAE U RITET Digpin DBFTEIE. FIT. KoNiFs #5ER° Nd.CuOs HEEEH T 28
BERETITON TV D[2-5], LOLARRG 1EEAEDOHEN LayCuOs I FEIND X H 72 S=112
DA ZWETH D, TDI2D, BUE, 2IRITAE L RITE N Tigpin DERKAE & JS DEIFRIT
HOMNIZR > TR ZNEH O NICTIIZ MA LV EYRED A =X L0 1 ORI S 1,
LV EBVSEM BB - D OH LWES & 7205 Z E B3/ TE 5,

Fo, FaIL, S=12 D 1IRICA E L3R SnCuOs IZHBW T, A B UKD ERREA R 1 D
X HBATEMIE KT D2 EEHLNZLE6], ZOoMERIT, BEaABoRE 2R EX
B LugpnMHRT 22 LZBERLTIRY ., EBE IO S=1/2 D 1RICA E % SrCu0, 1231
T, HFERABIO@EMELEIT) 2L T kpn RIS ED Z LT L7,

La;CuOs D & H 72 §=1/2 D 2 RITA L LR TIE, 10 W/Km B2 D icgpyin 23 IR AT THLH
SNTND[2-4], MMATHFHAIX, §=5/2 D 2 KILA B 2 5% LaSrFeO4 12V T, (KIR TIEdH 503,
LayCuOy & [RIFEEELL b Dicgyi & B L 72[8], LayCuO4 @ JS 15~500 K [9]Td ¥ . LaSrFeOs D JS
IZ~200 K [10] TH D, L7zMoT, 2KITEA LV RITENT b kg DECRIED JS I HHIT 5 72
HIE. LaxCuOs Dicgpin 31 L% AIEEMER B 5,

2. WO HPY

ABFFE T, E T R I kgpin D T 5% F70 KoNiF &2 H 35 2 IRJE A B 5K LayCuOy
WZHERT 2, ZOMEORKEREREZ &R EILT 5 2 & T kpin@PM EEZHFEL, LV @EmA e
VEVEEMEEAIRT 2 L2 HEM T LT D,

WRIT, @BICHEDNRIL D KNiFEL AT 5 2 IRTCA B RYERE(La,Sr).MO4 (M = Mn, Fe,
Co,Ni, Cu)lZiEH %, ®BILEM 2L 25 2 & T, MfmHEEE AT Tkgpin BT 5 Z &2
TE 5, (LaSr)eMOs DHfmZFR L, BYREREZWTET 5 2 LIZL 5T, kepin OFEME [US &
Kspin DR E SOBIR) O ZHEL, Zhz AT LT 2,

3. WD HE
(E%I)uﬁmn®$%%ﬁﬂ%\wgw%a%mmmﬁﬁéﬁoﬁﬂ%mmf\%ﬁ%@
BUPEER (TSFZ) B2 X - C, BRREIT 9, TSFZ{EIX, VR 23 FURE & Bk b LIS ik
RN, R OIRAZFGS Z ENTE, %%E%F%%ﬁ&f%é DI, BRRS LI
FAEUEHI R LT, BRA 2B niUB 24T 5 2 & T, MBNICEA S D IBRIELE OFREZITV,
FEnEfkTH L ’Ckspin@rﬂi% Hfed,
(BRI WFgEskts 92 2 IRt AR E X, LaSrMnOs, LaSrFeOs, La;CoOs, LaNiOs,
La,CuOs TH D, INHIFERITREZELIEDH T LT, JS #~70 K 7 H~500 K[9-13]F TE1L
SEDHZENTE D, WSk 2, TSFZ 1k, 72k, RlERE (FZ) EEHWTERKRT 5,
B IL, R XARET, w7 v BE, 93— KA MU —ik, ICP-MS., Bib=RHER L
BITo T, BMREREOWIET 4 T OEFBGREEZ AW CHE Lz, BEKAHBEATR ab mIN O



BRI R gy, & REXABINTI ¢ ST M OBYRESR K 2 JE L, 15 Z kT 5 2 & Trgpin 7
HaREbL-oT,

4. WHFERCR
(1) #EA : LaStMnO4 (2317 % kgpin 0 1§ (A LaSrMnO,.; |
LaStMnO, @ Bifdl %, Larochelle H[11]1% 2512, FZ % 3! o (AT)

20 rfe 4 (As-grown)

FAWTERZTT 27, LaStMnO4 Hf581%. ab i CTE S I !

BRME L. c il 7 [ C B8 3 I E T RE 70 K & & o BhfS dl ekt % -
BT 5 LREBECH T, LivL, FURHEE K< T2 wgif
= & T, ORETREZ Y A XORE MBS = LI E LT, Ogc e sl
LaSrMnO4 (25T D regp & ke, DIRFERLFMEE K 11TRT, kg 0 100 200 300
%, EIRIC -2 2 L ArT:»—/I/%fJ"ﬂETJ" LCEDE— T
B 1. LaSrMnOs(Z351F DKy

ZIE K LT, £, k38— 2R ET, 12IE - EEET e & eapn DIRLEE T
L7co Kk DEYREIH S AL TO S E I, LaSrFeO4[ 1&1H
BRI, TS A I La & St BRIERTHET 2 Z LICLD T U DR ANRD Kphonon & K E
<Tfﬂﬁ?'JL“Cb\%> EEBEZDOND, ZDIZD, kg &k DBEFTEDFRIAIL, xspin@ff@f:&)é:%%_
B, LT35> Tl Kap Lk DFETT D D Kgpin & IS 2 TR Kgpin 2320 KAFITIZ30 W/Km 2
EDRKEEZTTZ LNl

x (W/Km )

K 85"0

(2) #H : LaSrFeOq (28T D Kgpin
LaSrFeOs OEMRE SR X, LIAiH 4 BNHEBIL TS, Ll ZOREEIE, as-grown REHZ
xj‘?“é*f*%f%ott&) BRapEILT =— V& LT, ¥ﬂ4a%4%(ﬁﬂm L7z, LD B,
TREERAFMEIRIE & A LR T kopin DIEICH BERET R b2 h o7z, L72A > T, LaSrFeOs
DKspinlEs 110 KAFITIZ12 W/Km RRE DR KEEZTT Z LD

ST, 25; "‘Kab La,C00, 5,
(3) #5H : LaxCoO4 I8 B kgpin 20—3 '
La,CoOs Dk (%, Babkevich H[12]%55(2, TSFEZ &M £ f. 3
THRE 1T -7, BREEEBRET 5720, CaHy b HAE L7= Ha §15 2
ERMAL TR =— A&7, BRIEBEREL 0.2 BREETHEDL <) :Y&\
U7 B RN LT MR OME 21T - 72, Py
La;CoO4 (23T Dy & ke DIRFERAFMEL X 2 17T, Kkgp & K 5H %\ fin "\'....‘
. BRICE— 2 &R L, ZORKIEICRIHERTEET 5 2 &8 OE N
0 50 100 150

DT, Ky &k DERTTPEDFIRIL, Kgpin D AFAED ATREME &

Kphonon D EITTED FTHENE RN S B, UL, EHBBFRMNIT- & T(K>
Fetnote. b L. = ORISR X 2. LaxCoO4 (25T DKy

ViS5 C LIRTE Mo T, 2 KPin i, & g DI IAFHE,

DIFAE LAE U\ Kgp & K DFEGT DD kgpin & IS 12358 | Kopin

%, 20K f1T1C14 W/Km BEOHRKEZ RTZ L1k 5, olp ' La,NiO, |
5o ‘e
(4) H55 : LaNiOy 12550 By ol
LaNiOy DGR IL, FZ 2 MV CHR AT~ 12, RmEE & [0 0
T B0, @&#%%ELK&%%%LTEE?:—»% R R %@%
o, SRR R T Y 1% o R LT, s o F e
§$@@E%ﬁoto S T
LaaNiOy 12 351F By & ko DI IRAFME [ 31TRT s Koy &K, RPN
FLIRIBIZE—7 2R L, kg D& 170 K fHTO BRI E— ¥ 3. LaaNiO4 IZ 1T Drcgp.

0 &R U, IGROEH I E =2 Ekpnonon DH T TH D | Bl e & Kpin DIILRIFE,



DEFGIRE =7 FBkgpinPDFGTHLEZEZADL I ENTE D, LIRS T, Kep Lk DFEFND
Kspin & FE S D T2 R. Kepin 23170 K AT IZ18 W/Km FEEE DR KA A 7~ 2 & Bbho Tz,

(5) MR : LaxCuOq (21T % Kgpin

La;CuOy D HAESIL, Wl FR 2 O MR A /ER L C, TSFZ 2 W THR L7z,
REBRET DO, A RBEIXT =— L&l L T, BUsEBRORELIT o7, ZORE. koD
AR T =— i L CRERE (LA R ST, iEOMER-4 LKL TH, ARSI
Ronieholz, LIhi->T, (AT @ Teg®dlal b (TE#EKT 2 2 RN TEehole, £
D728, LayCuOs Dkgpin (. 300 K 11210 W/Km FEEDEREZ R Z Li3bhroiz,

(6) BELELD

[ 4 ()2, LA 0SB B 15 B T Kgpin DI AN A 571
HE L JS OBURE TR 2D D kegpin AR B £ R IR A
JS BT BN D = ENbh o T, BRE L, HE
HHE L P E RTROB TR IND, JSIVAS N E & R LR s
HEUHMRE T I B/ T35, —FH, JSSHREWE &,

300 | (@) ' ' »

200
[/

g DE— SR (K)

(La,Sr),MO,

5

SHBMIERN & ERET, BT ERT S, LisioT,  fape (MO
KopinPIRRI A R TIE & JS DSHBIBRE RO, Bk ] e
DI RAFED BB T X B L RbRtH T 72, S0l .
X4 b)Z, LLEDERN OGN kg DI AE L JS O T T wm
JS(K)

BIRZRT, DD Kepin DECRMEIE, JSITSELAFIF 2 M
WD T Lhbhots, TOXDRIRAEOEL, kppitv N4 @ K ORKEE
V)T ) BEICKRENT OB e LS, ) W E IS ORI, ®)
} i o Kspin D KAE & JS DBER,

(La,Sr)aMO4 1 E[F] U dbfEiE 2 & D72  IRIEF LT S A i
EEFFOLETHEIND, ZOZLiE, EOWETHE CIRETIE, RO 7+ /7 U ST
WHEEZLND, DY RENEVEERREND T4 ) L OBNRE N0, FHR Thgpin S
RKMEERT IS BREBRWETIE, ~7 /=T % ) VHELOEEBREL 2D | kepin DK
RS < 72D, —J7 ARIR Chepin WIKIEZ R T IS DVNSBRE TR, v 7/ —Tx )~
BGELDOTER DN S < | Kepin PDIKIENRKE <725, ZD X 91T, (La,St)aMO4 T 1T D kegpin 11T,
~ 7 ) =T F ) VEELIC Lo TR SN TV D SRR T 72,

DN, T =T ) HELEMA DT, TAAREN/ NS L D L2 ThIR
KW, DEY | KRE RKgpin & FFOMBMREAEL 2 BIRE T 28T LWOEENT, Moo R 2 oo icd
LHMENGHDHZ EBNbhoT,

[1]Y. Matsuoka et al., J. Phys. Soc. Jpn. 83, 064603 (2014).
[2] C. Hess et al., Phys. Rev. Lett. 90, 197002 (2003).

[3] Y. Nakamura et al., Phyica C 185, 1409 (1991).

[4] X. F. Sun et al., Phys. Rev. B 67, 140503 (2003).
[517J.-Q. Yan et al., Phys. Rev. B 68, 104520 (2003).

[6] T. Kawamata et al., J. Phys. Soc. Jpn. 77, 034607 (2008).
[7] T. Kawamata et al., J. Phys.: Conf. Ser. 200, 022023 (2010).
[8] E. Komatsu et al., J. Phys. Soc. Jpn. 89. 114603 (2020).
[9] R. Coldea et al., Phys. Rev. Lett. 86, 5377 (2001).

[10] N.Qureshi et al., Phys. Rev. B 87, 054433 (2013).

[11] S. Larochelle et al., Phys. Rev. B 71, 024435 (2005).
[12] P. Babkevich et al., Phys. Rev. B 82, 184425 (2010).
[13] K. Nakajima et al., J. Phys. Soc. Jpn. 62, 4438 (1993).



9 9 0 2

Ramadhan Muhammad Redo Adiperdana Budi Ramli Irwan Sari Dita Puspita Putri Anita Eka 4
Widyaiswari Utami Rozak Harison binti Zaharim Wan Nurfadhilah Manaf Azwar Kurniawan Budhy
Mohamed-lIbrahim Mohamed Ismail Sulaiman Shukri Kawamata Takayuki Adachi Tadashi Koike

Yoji Watanabe lIsao

Estimation of the on-site Coulomb potential and covalent state in La2Cu04 by muon spin rotation 2022

and density functional theory calculations

Physical Review Research

033044 (1-10)

DOl
10.1103/PhysRevResearch.4.033044

Watanabe Shota Terakado Nobuaki Takahashi Yoshihiro Miyazaki Takamichi Naruse Koki 604
Kawamata Takayuki Fujiwara Takumi
Face-on orientation of spin ladders in La5Ca9Cu24041 films deposited by radio-frequency 2022

magnetron sputtering on heated Si0O2 and Si substrates

Applied Surface Science

154444 (1-6)

DOl
10.1016/j .apsusc.2022.154444

Sakamoto Chika Noji Takashi Kawamata Takayuki Kato Masatsune

61

Synthesis of lithium- and pyridine-intercalated superconductors Lix(C5H5N)ySnSe2Synthesis of
lithium- and pyridine-intercalated superconductors Lix(C5H5N)ySnSe2

2022

Japanese Journal of Applied Physics

108002 (1-3)

DOl
10.35848/1347-4065/ac93d6

Kinoshita Hiroya Terakado Nobuaki Takahashi Yoshihiro Miyazaki Takamichi Ishikawa Chitose 6

Naruse Koki Kawamata Takayuki Fujiwara Takumi

Nanosheet fabrication from magnon thermal conductivity cuprates for the advanced thermal 2022
management

npj 2D Materials and Applications 70 (1-7)

DOl
10.1038/s41699-022-00344-2




Kawamata Takayuki Saito Shin Tsuji Naruki Sumura Takuya Adachi Tadashi Kato Masatsune 91
Sakurai Yoshiharu Koike Yoji
Electronic State in T"-Prl.3-xLa0.7CexCu04 (x = 0.10) Studied by Compton Scattering 2022

Journal of the Physical Society of Japan

114707 (1-4)

DOl
10.7566/JPSJ.91.114707

Ono Masato Noji Takashi Sato Kazuki Kawamata Takayuki Kato Masatsune

90

New Lithium and Ethylenediamine Co-Intercalated Superconductors Lix(C2H8N2)yMoTe2

2021

Journal of the Physical Society of Japan

044707 044707

DOl
10.7566/JPSJ.90.044707

A. Imigi, T. Kawamata, T. Noji, M. Kato

1975

Effect of co-substitution on superconductivity in (Y, Ca)(Ba, Sr)2Cu408 prepared by the molten
KOH method

2021

Journal of Physics: Conference Series

012006 012006

DOl
10.1088/1742-6596/1975/1/012006

R. Ito, T. Kawamata, T. Noji, M. Kato

1975

Effect of the fluorine substitution for oxygen in the heavily Pb-doped Bi-2212 phase of (Bi,
Pb)2(Sr, Ba)2CaCu208

2021

Journal of Physics: Conference Series

012007 012007

DOl
10.1088/1742-6596/1975/1/012007




Fujita Masaki Taniguchi Takanori Wang Tong Torii Shuki Kamiyama Takashi Ohashi Koki 90
Kawamata Takayuki Takamatsu Tomohisa Adachi Tadashi Kato Masatsune Koike Yoji

Reduction Annealing Effects on the Crystal Structure of T' -type Lal.8Eu0.2Cu04+a -8 2021
Journal of the Physical Society of Japan 105002 105002
DOl

10.7566/JPSJ.90.105002

15 1 4

T. Kawamata, T. Sunohara, K. Shiosaka, R. Nagaoka, T. Adachi, M. Kato, I. Watanabe, A. Koda, J. Nakamura, S. Nishimura, Y.
Koike

Carrier-Doping Effect on the Antiferromagnetic Correlation in the Undoped (Ce-Free) Superconductor T"-Lal.8Eu0.2Cu04 Studied
by mSR

29th International Conference on Low temperature Physics (LT29)

2022

T. Adachi, Y. Nagakubo, Y. Komiyama, M. A. Bagiya, T. Ohgi, K. Tajima, T. Ishimoto, A. Takahashi, T. Konno, H. Kuwahara, T.
Kawamata, Y. Koike, I. Watanabe, A. Koda, R. Kadono, T. Okada, S. Awaji

Cu-Spin Correlation and Multiple Carriers in Electron-Doped High-Tc Superconductor Pr2-x-yLayCexCu04

29th International Conference on Low temperature Physics (LT29)

2022

I. Watanabe, R. Ramadhan, S. Charoenphon, I. Ramli, D. P. Sari, A. E. Putri, U. Wydiaiswari, B. Kurniawan, T. Kawamata, T.
Adachi, Y. Koike, H. Rozak, W. N. Zaharim, S. Sulaiman

Muon Position and Electronic State in La2Cu04 Investigated by Muon Spin Relaxation Measurements and Density Functional
Theory Calculations

29th International Conference on Low temperature Physics (LT29)

2022




Y. lgarashi, T. Kawamata, R. Nagaoka, M. Kato

Thermal Conductivity due to Spins in the Two-Dimensional Antiferromagnetic Spin System La2NiO4+d

29th International Conference on Low temperature Physics (LT29)

2022
Lee Yongsun
T - Lal.8-xEu0.2SrxCu04 (x = 0.025, 0.050, 0.100) 63Cu,139La - NMR
2022
2022
La5Ca9Cu24041
2022 77
2022
(La Sr)2M04 (M = Mn Fe)
2022 77

2022




La2Cu04

2022 77
2022
Sari Dita
MU SR Bi-2201 Fe
2022
2023
La2Co04

76

2021
La2Ni04
76

2021




La2Ni04+6

77
2022
La5Ca9Cu24041
2023 78
2023
71
2024

2024




(Kato Masatsune)

(50211850)

(11301)




