EVLECIN - wEERMREIE \ol.45, No.8
2016 45 8 H RARE METAL MATERIALS AND ENGINEERING August 2016
\ Y s— L —
USh, B @AIAE K, BRI E 4 R R
WAL, BiFE, BHHE 5k X ,xX ®,5 I,k =,X =6 KEN ,

rRRY,HF =

(KT EZE Sseie s, I Tk 621908)

M E: RA Sb BBVERIER I EKEIER USh, B, FHUFF 7RI, B, RABLAN LRSS . BFREm,
H S TR B B 1Y) USh, i) 5F L B KO IR I B4 AE . USh, HH 1) 5F BLF7E 260 K FHIZFF4a & AEAH T, 203 K H
I s e A Ry S Bk A, AT BORTHI A o 7E 113 K LA R R I 5F M7 5548 5 o 7 AR 35 — IR AL A 2l K T B 30 ey
TEEMRAEAEMN . 7E 54 K LU 85 Z A A A5 2R T BT R T AR PG RERR o 7E SEAIGIRLJE TR o 40 4 285 B 400 B M IR

WA E T —E R,
FE5BIF: UShy; BOIAFNE: WML HstEm
hEES LS TL62'7 THEAFRIREE: A

YEHS: 1002-185X(2016)08-2128-05

LSRN U SF LTI 2 4 AH BAE R B A

Yy R RSB, PR R, RfEgkE S R,
A P k8 SR IR AE OO, o S S BB R ) IR
HEAE KL UShy BAT 385 40 B 5, S BT 0 5 I A0 B 55
NEAR A RPN, USh, JB T & Cu,Sb B P Ty 45 #
(a=0.4270 nm, ¢=0.8784 nm), % [a#t N P4/nmm
(N0.129), H A7 X8 5 (1) S Bk e A8 I B (Ty~203
KO DOM 2 P AT BRI LR W, USh, FORESE ) N e
c oy AL T [ E Al R RO RS, &2
6 (¥ 8 SR T REREAE ¢ b i BT O BRigse
B HEP 1 R kb A

¥ T de Haas-van Alphen (dHVA)SZH: 3 A
UShy A2 B =25 il (B4 W0 1 o — 4 B K 1 21, USb,
(1) F 43 HEG HL 1 R 1 2 B 2 K R 9 B I 1) A Rty B A
BN B LR e B I EESE T USh, (1 5f
BT 5% SR FRET T 240, BARRE USh, Y EE
MR LR TFEmOaIt R T RER, HERFEEN
VAR A 5 9 oK T BT (6 R 45 4 PR I8 Al 2 9 oK 1
ROHT, AT RS E B A RE o DR AR 78 AR 4 3 44
A K7 USh, & 5 & 5 A, S AT B S S R )
PR T P T F - S5 A AR AL, DAaE— 2B AR U 5
T (R AE AN O IR R I 12 )51

1 X W
SRFIL Sb AF A E Bk 77 iR K Ush, #

It HEE: 2015-08-21

fhe (ETEM T, U (99.7%) 5 Sb ki (99.9999%)
% 1:15 J5 7 H A AR EUS TR A N IR o, KR E
THYEE NI ES 2 4x10°Pa, KRG RTMARIEK
P JERE R — i A S R . R U A TR
% 1150 CHREF 24 h, UL 4 C/h WEREZERKFES
700 C, HUH A SRR B ONES O ML A T R 0 4
B, 48T 14x7x<1.5 mm® (¥ USh, B (B 1 HEED.

DL B SEB6 35 SR F A B )5 (1) USh, 5 e S gk A7
M. K X R AT H I USh, B & 45 K e I
Al o FEA) BRI 25 A & R G0 R 2~300 K
Wt 5y Iy a ShAN ¢ FRAL SR . R DU 4R &I &=
2~300 K i [B P9 FLE 20 il a Sl Al c Bl 1 R K&
Wiy N R, AMNESA T IR S BR T M EE . £
PR 4565 B R 4 bR A At Rl & 2~220 K 38
Bl P ) B

2 SR

1 N3RS UShy 5 1 X BT ZR AT 5 . IR
ATLAE L, B (00D SR AT E g, %0 ik
RS ¢ BARIFMIEUR . B (00D TH 5 H 1 df ks
H ¢ 4 0.8780 nm, 5 LART SCHERR IE fr) £ i — 5

2 NANIMWES 4y i a Bl BRI EE x B
TR R »-T MIZETE 203 K B H I BH 51 3%
1, RURAE TR . 2R FE S T 203 K
R X 3, A 3 2 i - B v A (I 2 4 1))

EeUH: EXEARFFFEES (11504341); v E TRV R bR HA K EE4S (2014A0301013)
TEE B WA, 5, 1979 44, L4, RV 505 E 528, 14)1 Tl 621908, Hi1E: 0816-3620178, E-mail: xiedonghua79

@163.com



% 8 #H WARMEEE: USh, B AR ARG T AR E M T AT 55 2129 -
9
(003) T T
] } {
s ( N
E 6F é 3 " . I//c axis
g § 5f 5 ° '
> g L 3 & T ’
2 g T - laaxis T
é E. 03 | 0 100 T/KZOO 300 ’
(002) £ I
l (006) (007) (008) 01}k Ei .
00 100 TIJ(ZOU 300
20 40 60 80 100 0 50 100 150 200 250 300
201 (°) T/IK

1 UShy .54 XRD &l
Fig.1 XRD pattern of USb; single crystal (inset vs photograph of
the single crystal)
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Fig.2  Temperature dependence of magnetic susceptibility
measured with H=800 kA m™ parallel to a axis and ¢
axis (inset dependence of

displays temperature

reciprocal magnetic susceptibility at high temperature)
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Fig.3  Electrical resistivity of USb, single crystal versus
temperature along a axis and c axis (upper and lower
insets are the first derivative of resistivity for ¢ axis and

a axis, respectively)
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Fig.4 Temperature dependence of anisotropy resistivity ratio for
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Fig.5  Electrical resistivity of USb, single crystal versus
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Fig.6 Temperature dependence of specific heat in the form of
CIT (insert is T2-dependence of specific heat in the form of

C/T in the range from 2 K to 9 K)
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Growth, Magnetic and Transport Properties of USb, Single Crystal

Xie Donghua, Lai Xinchun, Tan Shiyong, Zhang Wen, Liu Yi, Feng Wei, Zhang Yun, Liu Qin, Zhu Xiegang,
Yuan Bingkai, Fang Yun
(Science and Technology on Surface Physics and Chemistry Laboratory, Jiangyou 621908, China)

Abstract: High-quality single crystals of USb, were grown by the Sb self-flux method. The magnetic susceptibility, resistivity,
magnetoresistance and specific heat were measured. The results indicate that the 5f electrons in USh, with a moderately correlated electron
system exhibit dual characteristics of localized and itinerant behaviors. The 5f electrons of USh, begin to cohere around 260 K. USh,
transforms from paramagnetic into antiferromagnetic at 203 K and the reconstruction of the Fermi surface occurs. The electronic structure
near Fermi surface is further changed through the first hybridization between the localized 5f electrons and the conduction electrons below
113 K. The second hybridization opens one energy gap near the Fermi surface below 54 K. The crystal field effects also influence physical
properties at lower temperatures.
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