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ASCRANESHER(CVT)IEAEK T IEE R CrsTes A . B AREXSFRATHETHE T RiEEH,
PREN T Z BT IX — AR R AR L ISR B R XS RATH SRR R . AXH KICrsTes/& TP3 m12E A1,
mfiZ ¥ Na =3.8989 A, c=5.9911A. XHHEREEHRE(EDS)RBACTAITef L4540 51438.5%M61.5%. FHIY
FAR RN R B RE R, 7220 KEA A —ANRE S 4810, 1RIE T i 86 B 38 KE¥A B Bk,
XRPCrTeERE TARRBHEWR e, ERBEZEE R SKE TR RESEHTHTR. ZRE
BT ARERI20 KEARRBMERY, CrsTes i H B RA—FIBERIRE R &1 .
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Abstract

Single crystal Crs;Tes with basic cell was grown by the chemical vapor transport (CVT) method. The
crystal structure was redetermined by single crystal X-ray diffraction. The CrsTeg in this work was

crystallized in space group P3m1 with a = 3.8989 A and ¢ = 5.9911 A. Typical energy-dispersive
X-ray spectra (EDS) suggesting the ratio of Cr and Te is around 38.5% and 61.5%. The electrical
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resistivity measurements performed on the four types of anodes suggested an abnormal trend
around 20 K. However, the Raman spectroscopy at low temperature don’t show any obvious
changes until 8 K, which revealing any magnetic or electrical properties are independent of struc-
tural changes under low temperature. The Crs;Tes crystal was expected as a potential magnetoe-
lectric coupling material, considering the magnetic transition around 20 K.
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1. 5|8

SR B AY(TMDCs) H T 53 B A T, i % FE I (CDW) i SR Bl
W RN 1]-[8], H 1923 LSRRI T T 2 5. TMDCs A — Mt %:U MX,, i M AR E S
J&M = Mo, W, Cr, Ta, Ti), XAUEIELBILE S, Se B Te. HH KUi, EMALH E, TMDCs ik
el MX, 2% ¢ SRR, ZRZESEEA4] [9]. eI LEER SR IE T2 2R TMDCs
e AR T O HES, DATERFFE[9] [10]. ARYEFEZ G R M FE LA, LSS — R85 MX, T4 . 8
AT DO B B2 GV CrsTeg (ORI =7 4584)« CryTes (=J5 45H49) M1 CrsTey (FAREEHY), 1T TMDCs
JEZIEHIN Cr /7B IT-CrTe, a0 14, 1/3 8% 172, i FHERYE, RLEHEg MLy Fitr 7
HIWEFE[11] [12] [13] [14] [15]. 32 FAHRF TMDCs f 1 x 1 & S84/ H . Cr A R IEs—
BoEERET, HkEEREERESREEN ¢ MBS, Cr DM AT Cr BIIRE,
T HRH T R S b 3 7 200 X Cr-Te AHIEEHT T V2 05T, 132)7T CrsTeg I =Fpghty, A=
J7EEREEAR[15]. A S (super cell, ZXEREN Pml)FIEARHE S (A AIBEN F2/m) [16]. 7E Te &rEBH%
(59.5%~61.5%)I5, CrsTeg AR, & Te M CrsTeg £ =775k, 1983 4F Ipser 255 IRAEZ EE P3ml
Rl T B BRI =7 CrsTeg, ELE 1997 4E Bensch 25 M i 1 45 (B BE P3ml. X THE
TR CEB A I =75 8 CrsTeg AR IZEHIANTT, B AT SUORIEFH K XRD R4 R [17] [18].

AR CVT AR TAER RS =77 CrsTeg Hidto ARG X FRATIVEE B #E T Wik, H
EDS W& 1 SR M4 22 sy, F VY ARVE R S AR AT T H BN . S TR B2 T b 8 ik it 7 1A
st AR o AR 45 M R 1k o

2. KBS

# Cr (Alfa-Aesa, 99.99%)F Te (Alfa-Aesa, 99.999%)¥3 A4 /m &L 1:10 B &, WHEAHHE — /N 78
IHRE], REHIREGIF RN ENER 1.2 em A EENIET %S . HHEAEEE TSR A
ACPE R, B S vA A 2 TR, IRFERE FE A dT/dt = 200 K/, #am i T, = 1073 K,
AU AR Toq = 773 Ko FIBTORURET (] 50 /N, 2 54 IR BERA B dT/dt = 96 K/h Kl fEA # 2 % il .
V2 SRR A S 1A il Az TR K, BT UM R AR K, BB RO k. FHHid
TR (SEM) M 8 T HAMO A o 3T Al R (Bl X 2R OE I (EDS) I &, X 8 (0 4 Bk A7 1 AS AT i
FEo TELEEYMEN & & 4 (Quantum Design, PPMS)_I >R IH AR F2 A & T A4k H FELRH .
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3. ERFTE

EDS J&—Fh R 2 (0 R BT 57, RERSURNRTE B R A R T kk H He 1 Li LLAMKIT
Aoz, [H ()R- BT BAEL(SEM)S R MRS EME . FH EDS XHZFE AT /001, LU E 5L
H Cr fl Te [ EDS J&RE 0 5 AT 543 43 50N 38.5%F1 61.5%, 4 1(b)ATR, X5 CrsTeg #HRIfL AT
w8 B 1)K 1(d)AT~ I Cr 1 Te Y EDS mapping FHIER T JCRAE SRR RIAT 54046, #
i B R AT

Figure 1. (a) SEM image of single crystal of CrsTeg; (b) Typical energy-dispersive X-ray spectra suggesting the ratio of Cr
and Te is around 38.5% and 61.5%; (c) and (d) Energy-dispersive X-ray spectra (EDS) color-maps of Cr (green) and Te (red)
B 1. (a) B8 CrsTeg B SEM El&; (b) KVA— U FEEIELERE /R Cr F1 Te JTRELH 38.5%F0 61.5%; (c)FA(d)EER
B X SHEELIEEDS) TR E Cr (BRE)FI Te (L 8)

FLEE X HHERAT I ARAR G TR X SFERATHT, SRR AR AR BT B R SRR T s AN SRS Y 1) 1k %,
BT AR S s SV . BTAERRE 1 e LU 2 )5, A SO FH PR 8 X SR 2T 5 AR B e o 7 P 1) i
PRGER . BRI K T 15 [ Bruker D8 Venture # AT o I BELEEMRMT CrsTeg (A fbfAsitg, IF
F SHELXLO7 # PRIl fie /N il TR 1E o CrsTeg diiRZE MR BN 2 Fror . 6 1 FH T S gl

Figure 2. Schematic diagram of CrsTeg crystal structure
B 2. CrsTes @IFLEHIRERE
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FEREF R HFABSH W 2 fion. DAETHIRIER CrsTeg M ARREHI 502 B S SECN o =
3914 A, ¢=5.998 A [18], ALIFHM CrsTes HmAIFIESECN a =3.899 A, ¢=5.991 A, @idHH X
SERATH, AL H T R SRS E L LA S E R . FEETF R, = 0.009, oR = 0.017 #UER T
Bn AR AE RE a E Y, DU AR B . TMDCs JZ2 IMER A IRATRE S 2 KB CrsTe
e, T TMDCs J2 2 [MBENL 2 B RS Cr J5 T (RN BRI AN AR FERM “BifE” i
Yo GREETRIEZSB T HEESRE TN, 1628 E S 7 XML RIR T i R 8=

Ji B CrsTes HIHLZAVE BT Fr ANF o

Table 1. Crystal data and collection information

1. BREBURMASH

Crystal data

Chemical formula
Mr (g/mol)
Crystal system, space group

Temperature (K)

Crii9Te;
317.20

Trigonal, P 3 m1
296

a,c(A) 3.8972 (11), 5.9965 (18)
V(A% 78.87 (5)
Z 1
Radiation type Mo K
M (mm) 22.06
Data collection
Diffractometer APEX III D8 Venture

Absorption correction

No. of measured, independent

Multi-scans SADABS

and observed [/ > 2o (I)] reflections 1054, 94,92
Rint 0.023
(SinG/A)max (A 0.661

Refinement

R[F*>20 (F)], oR (F?), S

0.009, 0.017, 1.24

No. of reflections 94
No. of parameters 10
Amax, Amm (e Ai}) 048, _047
Table 2. Anisotropic thermal vibration factor information of CrsTeg
= 2. CrsTey & B R M HRIRZE FER
Ul 1 UZZ 1]33 Ul 2 Ul 3 U23
Te01 0.01130 (18) 0.01130 (18) 0.0147 (2) 0.00565 (9) 0.000 0.000
Crl 0.008 (2) 0.008 (2) 0.006 (3) 0.0041 (11) 0.000 0.000
Cr2 0.0163 (4) 0.0163 (4) 0.0116 (5) 0.0081 (2) 0.000 0.000

AT FE AT T @ A S B I RAE, WlE 3 FroR, ik e o HEE ST i I (18] 3(a)) T A &
R P S DRI EE (P 3(0) N 3.38 A, 15 XM ERAT 549 21 (0 8 1A cdis Eu xS, £ & ah (010) 8 T 7 17,
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BRE T FERON CrsTege JFHAE L TRTST SR FPOER B 1 AR AR G5 AR i S AR Se 6 B A% S5 A
HL AT AERERI DR, AL 3 ()T DL 38 15 5 2 18] v 20 €77 HE P H 1) DA ot i 5 4 D 8 20 AT S AE RS
UEH T &1 3(c) R i RS AE 2 — 7 TR 1B 3(d) P PR AR R 1 s S U — A

i e A HUBE U 4 e d{i3.38A

¢ 188 A 45K Crg Teg T ;‘%ij a4 d

1515 2= W b £ 4 (l’i'r?fﬁlﬁl'ﬂ:f,-ii,
W] LA R i K — % :

Figure 3. High resolution transmission electron microscope photographs of the samples

E 3. #miEavRESRERA

LR A PRI B R GL(PPMS) AT FR B 2RI &L . SR FH DUPREHE S R PHER . 3y ab “FIHIE CrsTeg it
IV %7~ i B ] 4 B B o TR T30 5= A0 () r ALl VAR V= LA 22 15 4 IR T CrsTeg
FASR TP P IR AR I . SRR, BEEIREN S, SRR TR, RHUSSESIRNXE
DU S BT . AHIET, FE(RIR T I E)E - AT, HRRET, , (EXCH ddT HEHE)
925 Ko FDNHRESIM 20 K FREIMFAAE] 350 K B, A MEBIEAN FBHIEE . thah, TEAXE m iR
JE(125 K 31 300 K) il i 50 m] A B, BB AT LUE A p(T) = p(0)+ AT" , BB ENREFHI A
Mn=50F, RETFN s-s BT FHEUTEE R S SR, (FX PRI G0E R RATERARARE T .
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Figure 4. Resistivity of CrsTeg crystal under different temperatures

4. NEHRE T CrsTes HYFBFEE
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5 X SHRATHARLE, B2 G ER BR S BRIUFE & PO A SR AR R BE B, N IRATEE &8 4 2k
A RS R AL TR 5700 DN T i 20 K 2 AT PR BE R 5 1 TR IR 15 N 4 MO AR AR, AT TREZA
A CEAFRBE N B2 AT T — RV, KR CrsTeg MK BN 1E B TEARL, F2 ik
KA HGE UTECE, LA 532 nm OGS NEURIR, 2400 Yelt, BOETIEAEE 0.1 mW. , WA 5 fiorl
CrsTeg fEA IR FE N (B2 B, RATWES] T IUAR 20, 50T 104, 127, 144, 275em™, LA 1,
2, 3, 4 R, RUIERERER RS, 557 - S TR LERMIAE -8, IR EML
e, X FTREIA B TR B s g R 0 A KA S - - S A AR . BB, BEERENA S, BH
HEIHT B RFAE U, A R A A RHIE VIR O, SR BRI T A RAE SRS . IX R BH 20 K PRI
Ha LS 5 S5 AR AR TG 6, B DU 4R B 20 K 76 4 BIREZ A8 A R AN AR IR [6], 3 58 B H FELfr) A
R RES A P ARG, BARIIHLHIEA fF it — B 5T
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Figure 5. Raman spectrum of CrsTeg under different temperatures
B 5. FELRE T CrsTes hi 2 Elig

4. &5ig

EREFIAR, RALATALA(CVT) I ikl & 7 BASEARE T 10 CrsTeg Hih, JFIHI H45 X M LAT
SR EFENT T SR, SR T BT AR A el BB R XSRS I TR AR . BT XA
TSRS I T EONMERR I SRS B R B IA L HE B . 8L EDS A 70 HHE 5 BT BhIE SE 1 Hfk
SEYH BT i A R D T o 3O T R S A AR R i D e 0 S LR I LEGHIE R T AR
JREIRE O BEAHE T CrsTeg Hdh o I8 I 5L A4 DY A ARE HEAT (1 L BHL R DI R B, E 20 K 22 A DA il 1)
FLBE P B2 AR A A — SR . (HEEE IR TR, A MU L, SRR RAFIRIR S,
tfe . ARy, RSO R U] 8~325 K ik VG A FE G R BB SO S MR e It . HRBR 1 20
KB IE F) Fi BHLAR A i A 5 A AR A SR A mT REPE, DRI HEIT 20 KB A PHAR (N 75 7 - B A AR A 5
o TS AT A SCHR AT RAFE 20 KR FZ I, FF b A AR BRRETE IR IR F57 , R A SCA N FE R IR T
F PR BEL B TS AR AL 7 S (R R P AR AL DIAR 5K
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