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e R OMEEE (330) : Single crystals of actinide layered compounds ThCuPO and UCuPO
have been successfully grown by the chemical transport method. Using these single crystals,
the crystal structures and chemical compositions have been evaluated. The measurements
of resistivity, specific heat, and magnetization for UCuPO have revealed that the strong
magnetic anisotropy causes from the localized 5f electrons of uranium and the metallic
conductivity occurs mainly owing to the layers of copper and phosphorus. For comparison,

the microscopic magnetism has been investigated in the strongly correlated electron
systems CeColn; (superconductor), CePt,In, (antiferromagnet), etc. by means of nuclear
magnetic resonance technique.

AT R TERR
(AL« 1)
[ERPSES [ 12eE 2 & &t

2009 4 HE 1, 000, 000 300, 000 1, 300, 000
2010 4FHE 1, 500, 000 450, 000 1, 950, 000
2011 4F 900, 000 270, 000 1, 170, 000

R

R
&t 3, 400, 000 1, 020, 000 4, 420, 000

W8 - b
P o5y FE - #1H - L - SR L
F—U— R EEER LT

1. BFZERRAGYS WD 5 BETLZENTEXLOTIERO, EEZXT,
(1) 2008 4EIZ#kRBIEA LaFeAs(O, F)78
RN, [FEEE AT 25 UCuPO Ok (2) BIRIE Y DR TTRENE 2 SRR &
IROTEENF BTV, ZOWHIZH 5 THZ LKLY, FERYEEH LT D
T e otz HiEmEBR L, ey TLEMTELOTIEARND, EEXT Fi.
PERIEIC X 0. 727 F ) A REHWERRIC EARM L & AR PE & OF E IR IZ X




> T, BB ~0E#Hz /e 5 D Tlde
Wy, EEZ T,

2. WO HBY
(1) SRABIE 7 RBEIR & 8RR AW
BARER L 2 BEEMICBH B E o B
WEATH T &,

(2) SRFHBIE TR DIRUTREME R E M 2
WARNCFHET 5 2 & T, BB s 0
fredoZ L,

3. Wik

(1) BB AR

D FURCRFELLFTEM E LT, AT
£ T USz, ThCuPO. UCuPO (K 1),
UCuP: D B &2 Bk LT,

X 1 fbFEmEECLF FRSNE
UCuPO HfkghDEH,

@ MifEEEAVT, BAEECRLO RS
bk e A L 72

Q@ MWAEE T RERILAY O A E L L
T CeColns =2 CePtaln7 & @ Hifk il DGR
LB K DR B 7o MR 21T - T2,

@ 24 FaRikamweTr 2 F /48
JE& KA B W DA B BRI L & Rk S R
BT & o TRl L 72 SORBEME A & 6 &
DEITVE & OBEENE 2 ~T,

4. WFrIERLE
(1) BALUS T DWW T, ALSFEiE I K 5 B

A BICEE LT, 2 OALEM O BXHRSLR,

Wefb, WAL=, WEWEEIT 7=, HIE T
IR TH 2 03,8 GPaFH4 DOJESJHIIMZ LV |
R TEDHZ L, 2 GPa FREDE ) TR
BEEBR T EEHALMNILE, 2
OOYMEE 5f B OGS LV E TS
U7z, JENFHIE ORI T ITELEE W) UTeS
EOFHEN D, MR TH D Z LR TE
END,

(2) ThCuPO, UCuPO Dfb=Fddkiklc X 5 Hifs
B RICKR LTz, BF 70— T HESIT
B in X SR L 0 . ESBRAR - A

WE A RE Lo, BRmER M, B ST
PEZOWTHIEZEIT-7- (M2), E7-HEL
HE BT T, ZORER, UCUPO X, 220 K
R AR 2 b OB TH D 2
RS Mol FT-, 2.456Pa T THOENT
ERIPTRAE LITV, T OSRBEERRF A3,
JESEINC Z 0 ZECT 52 LR mhoTe,
WA FRFIL RIESFEFITEDABLDOTHY

oo B AE M, Cu-P Bl X v bt T
L0 EEbhs, F—bAEWNT, 57&

DOWNE & 3d BT X DB DBEL T I3,
HBRICHENLTW D HIEENTH D . ARD)E
IFEENRBE L WD Elbh s,

10

g~ UCuPO J[0o1] |
g 6 c-axis
e}
E aF I J
= a-axis [100]
2 ﬂ
0 . ‘
0 100 200 300
T(K)
0.1
| | | 5\
g
E
3005 —
aE) Tn=220K
; a-axis
__a!&
o i | \ ! !

0 50 100 150 200 250 300
T(K)

B 2 UCuPO M4 v CllE L7
AU & RO R I,

3) T F A FEWRILEW AnlGa; & &V
7 A BRI AW Celln,(An=U, Np, Pu;
7=Co, Rh) &2\ T, ERRILEHIEIZL Y
R & T ER G L BIRERBIEE T Lo
Wi 21T o7z, EOREE, RRBMEA B 4%
LEDOENEIGENRUIE L, d IBEEN
RENEND, EORBEE- (X3), Zh
. ERERESER LY O KRR A 1R

20

T T T 1T
PuCoGas —o—

15— —

9
= 10 PURhGas .
& FOH
CePdsAl, NpPdsAl,
5L UPtGas . |
NpCoGas \ Celring CeColns
\ V/ NpFeGas
0 1 1 Ll o oél @ 4/1 1 I
2 3 4 56789 ] 3 4 56789
0.1 1 10

p=T¢/T,justabove T,
X 3 HFLAEWICE T DB E S BIEE
Z NMR JU7E 5> B 72 SORBEEA B % 5 &
BHM(D /T )R LT ey LM,



LENEFESTNTHDLZ L LTI THY
£ B REABRBEEERDORETH D L O
Bbind,

4) 77 F A4 FERIbEmOmERRIC
Bnp LB T % 4 NMeahow
PERIEICER O ALATE, Y U AERIEEYD
CePt,In, 1%, #JE CEVWE-RBBENERT
HY. ENHEBLEERTHD Z EBMbN
TWb, ﬁ%ﬂm%ﬁbﬁjwﬁm%ﬁﬁﬁﬁéﬁ
% BRSNS & 1 T RCRBEMER TR ﬁ&
TS, D ROREIERR IR B DS, A
%@ﬁ&ﬁ&ﬁﬁbfwé &ﬁﬂ#oto
E7o. EADEIMT XV | A ORBEMERRF 2N
BENTHZ BT,

(6) #RIZEY U AR OEVWE
FRERER CeColny DEEREKIEG ZATU,

SCARBEVESRE & & O HEBER ORIz D TREHM
WZFH ATz, ZDfER. CeColng O i N R GR MM
ABE RS EX, o 7R OB Y
5 T iifF ORI T, REEMERLT 2k 29
AICE T L CEBY, ZOROEGHER
WL BEICEE LTV D D E DRI E LT,

5. E/RRERCE
(WFgefRzsE. ot
=)

Gy HHE e ONEEERTT 78812

UEsEsms) (Bre )

@O H. Sakai, S. E. Brown, S.-H. Baek, F.
Ronning, E. D. Bauer and J. D.
Thompson, “Magnetic-Field-Induced
Enhancements of Nuclear Spin—Lattice
Relaxation Rates in the Heavy—Fermion
Superconductor CeColnb Using 59Co

Nuclear Magnetic Resonance”
Physical Review Letters, 107
137001~ (1) - (4) (2011), DOI:

10. 1103/PhysRevLett. 107. 137001

@ H. Sakai, Y. Tokunaga, S. Kambe, H.-O0.
Lee, V. A. Sidorov, P. H. Tobash, F.
Ronning, E. D. Bauer and J. D.
Thompson, “Stabilization of
Commensurate Antiferromagnetism in
CePt,In; by Pressure Up to 2.4 GPa:
115In NMR and NQR under Zero Field”

t A, Physical Review B, 83,
140408(R) (1)-(4) (2011),  DOI:
10. 1103/PhysRevB. 83. 140408

® H. Sakai, S. Kambe, Y. Tokunaga, Y.
Haga, S.-H. Baek, F. Ronning, E. D.
Bauer and J. D. Thompson,

“Anisotropy of antiferromagnetic
spin fluctuations 1in the heavy

fermion superconductors of CeMIn; and
PulGa; (#Co, Rh)” , & #HiH, in “Basic
Actinide Science and Materials for
Nuclear Applications” , Ed. by J.K.
Gibson, S.K. McCall, E. D. Bauer, L.
Soderholm, T. Fanghaenel, R.
Devanathan, A. Misra, C. Trautmann
and B. D. Wirth, (Mater. Res. Soc.
Symp. Proc., 2010), 1264, 69-79

(2010), DOL:
http://dx. doi. org/10. 1557/PROC-1264
-712-01

@ S.-H. Baek, H. Sakai, E. D. Bauer, J.
N. Mitchell, J. A. Kennison, F.
Ronning and J. D. Thompson,

“Anisotropic Spin Fluctuations and
Superconductivity in “115” Heavy
Fermion Compounds: *Co NMR Study in
PuCoGa,” , ##tH, Physical Review
Letters, 105, 217002-(1)-(4) (2010),
DOI: 10.1103/PhysRevLett. 105. 217002

® H. Sakai, N. Tateiwa, T.D. Matsuda, T.
Sugai, E. Yamamoto and Y. Haga,
“Crystal Structure and Physical
Properties of Uranium-Copper
Oxyphosphide UCuP0” , #& 3¢ A ,
Journal of Physical Society of Japan,
79, 074721-(1)-(5)  (2010), DOI:

10. 1143/JPSJ. 79. 074721

® S. Tkeda, H. Sakai, N. Tateiwa, T.D.
Matsuda, D. Aoki, Y. Homma, E.
Yamamoto, A. Nakamura, Y. Shiokawa, Y.
Ota, K. Sugiyama, M. Hagiwara, K.
Kindo, K. Matsubayashi, M. Hedo, Y.
Uwatoko, Y. Haga and Y. Onuki,

“Possible Existence of Magnetic
Polaron in Nearly Ferromagnetic
Semiconductor B-US,” , # & £ ,
Journal of Physical Society of Japan,
78, 11704~ (1) - (10) (2009),  DOI:
10. 1143/JPSJ. 78. 114704

PaFk] Grsih)

@ H. Sakai, H. Chudo, Y. Tokunaga, S.
Kambe, Y. Haga, F. Ronning, E. D.
Bauer, J. D. Thompson, Y. Homma, D.
Aoki, Y. Nakano, F. Honda, R. Settai,
Y. Onuki, “Anisotropic  Spin
Fluctuations in the Heavy Fermion
Systems: Nuclear Magnetic Resonance
Study” , TOKIMEKI2011 International
Workshop on Heavy Fermions (Invited
Talk), Nov. 24th, 2011, Osaka, Japan.



P 2, 1ok B, #hF #RAE, H.-0.
Lee. V. A. Sidorov, P. H. Tobash, F.
Ronning. E. D. Bauer., J. D. Thompson,
[RCBREEMEMR CePt,In, (235 1F 2 Hifs i
B V72 NQR/NMR AfF5E ), H AW EL
Fax 2011 FRKFE RS, 2011 FF 9 A 21
A, &R

W 22, s Wz, Wl EE E
FFEELAR i, 5 . (U7
VRHEEGEL AT = A4 K UCuPO
DOHAELBR EDME . B AYIEES
2010 AT R4S, 201049 A 26 H, K
B RF ST R,

W 728 fEK B e IRIEAE 5
#1.S. -H. Baek.S. E. Brown.F. Ronning.
E. D. Bauer., J. D. Thompson, [dJJ%id
{REAR CeColn, ICBIT DAL U FELED
BoGp CREYE O . H AR ES
2 2010 FFRKF R 201049 H 24 B,

PNV RVFNES

H. Sakai, S. Kambe, Y. Tokunaga, Y.
Haga, S.-H. Baek, F. Ronning, E. D.
Bauer and J. D. Thompson,

“Anisotropy of antiferromagnetic
spin fluctuations 1in the heavy
fermion superconductors of CeMIn; and
PuiGa; (#Co, Rh)” , 2010 MRS Spring
Meeting (Invited talk), Apr. 9'", 2010,
San Francisco, USA.

(Z Dfh)
R BR— A

(7L AFELK)
http://www. jaea. go. jp/02/press2011/p110
91501/index. html

(T B RERT - W27 L — 7R — Bi—2))
http://asrc. jaea. go. jp/soshiki/gr/kambe
—gr/index. html

6. WFFEHAK

(1) WrgefRs

W 728 (SAKAT HIRONORI)
MNIATEOE N B AR 052 B FE A St
LR 2 — - SRR

W95 %5 - 80370401




