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Abstract: High-pure AgGaS, polycrystal of single-phase and high-density has been synthesized
by two-zone vapor-transporting and temperature-oscillating method . The lattice constant and the
location of S atom were calculated to be @ = 5.753nm, ¢ = 10.3008nm and x = 0.279, with
little discrepancy comparing to PDF value, which showed the high-quality of our synthesized
polycrystal . Single crystal with 15mm in diameter and 30mm in length has also been grown by
modified Bridgman method. By observation on appearance, X-ray diffractin on cleavage faces, it
showed that the crystal is crystallized with good integrality.

Key words: AgGaS,; polycrystal synthesis; crystal growth; two-zone vapor-transporting and
temperature-oscillating method; modified Bridgman method ; integrality
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AgGaS, f R A9 284 T 132 B T SO 5 ML/ B W S 808,

AgGaS, ZRABREEBRRX, ERNBET, MHRKEADLT 20am, F 5 FHAXLLHR
3, BROARACBRSHAZBERS R SR T HABHREN AgtaS, £ R4, 3N
JERE R A B3 Bridgman 34 K BHA N 15mm K E K 30mm #) AgGaS, B Gk, B, HRT
AgGaS, SiRMHE, SGRIEHRITERKM AgCaS, BB AFRIFNH TR, TH 5
FF B HE,
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R 2 Ag(6N),Ga(6N) ,S(6N) B Fi o OB, 3 1:1:2 B4k H B MK (¥ S0.5%) K
Ko, BHHET(REE 1.5x1073Pa) ¥ 2N 2em, K E N 36em BYEBER R L ,S M Ag,
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Fig.1 Schematic diagram of synthesis Fig.2 X-ray powder diffraction spectrum of AgGaS,

furnace and temperature curve

FREBHARE 1, B 3C/mn A3 EMBEZEB 760°C, H-{7 18 8h, A SMHRAIRE
23 B W 5B AR, ARG 1°C/min R M| 900°C, 4R 1E 8h, HE A MM HMBIL
B2 2%iE 2 B RSB, 5 LU R E R 3 1060°C, 18 48h, R Z#i 6 B 3y Ok
VB T2 20°, R 5543 I, B JE 25 900°C A1 1060°C 2 [8] #E4T $ Uk i BE 4R 37 , DA e A
LR 2 K3 Iy, INBRIE R X B, R BEL-& B FE 4 31T, FIH R R A B R S &K
R, BRETF 1I0h HRIIZEE . BHEE, TERBYE, MEIARAREHEAL /R, BRI
FLOBRE/NER, HA5EXXRBERMAEG. A5 ROBZHEDETAEPHIBK,
A Y-4Q BB X STERAT ST OO BEAT 40007 , AT S i A 2 B,

2 X EHE AT, 4R 5 POF WA, LT & B A R R MM AgGaS, £
A, FSMERTTEH AgGaS, KM B8 %2 a =5.7535mm, ¢ = 10.3008nm, 5 PDF {H @
=5.7540nm, ¢ = 10.3010nm W&, XBRE SFEFAFRMPALEN »(BESMSEHAXER),
WP EREFOIELERN:

Ag:(0,0,0) (12,1/2,172) (0,1/2,1/4) (1/2,0,3/4)

Ga:(0,0,172) (1/2,172,0) (0,1/2,3/4) (1/2,0,1/4)
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S:(x,1/4,1/8) (x +1/2,3/4,5/8) ( - x,3/4,1/8) ( - x +1/2,1/4,5/8)
(3/4,x,7/8) (1/4,x +1/2,3/8) (1/4, - x,7/8) (3/4, — x + 1/2,3/8)

F=Fy+ Fg + Fs , 3.

Fig=figll+explin(h+ k+ 1)1} {1 + explin(k +1/2) 1}

Feo = folexp(imd) 1 {1 + explim(h + k +1) 11 {1 + explin(h - 1/2) 1}

Fs=fs{l+explin(h + k+1)]} {expl in(2hx + k/2 + 1/4) 1} + expl in( - 2hx + 3k/2+ 1/
4)] + expl in(3h/2 + 2kx +71/4) ] + expl in(h/2 - 2kx +71/4) ]

Fs & x BB,

MREARR:

Lig = | F12P[ (1 + c0s29) /(sin®6cosh) ]

HYARRW  H, G- TREAR—RIARNFEE Ly HHE,HRESCRMEREEN,
XERLE « EBIRPTR S I FRBALER. A Tubo C R EBRF,BE x=0.279 K AgCaS,
hb SETHRRABALE, BEHHERENR 1, & ~ 5 PDF{H =0.280 RAHMES, &
RSB RRARY AgGaS, Z Rk,

Table 1 Comparison of calculation and observed data

No hk1 177 I logs No hk1 Il I/ Ione
1 101 4.02 9.5 12 24 9.13 9.8
2 112 100 100 13 116 5.33 5.8
3 013 3.04 2.6 14 233 1.63 2.9
4 020 18.20 15.0 15 042 0.60 1.1
5 004 7.95 2.9 16 33 4.61 2.3
6 121 6.55 6.7 17 143 2.42 3.0
7 220 23.13 30.4 18 008 240 1.87 1.8
8 024 45.84 2.9 19 235 0.56 1.6
9 031 1.55 2.3 2 044 1.88 2.5
10 132 49,39 37.6 21 136 242 8.60 2.9
1 125 0.95 4.0 2 244 12.80 5.7
2.2 BEREK -

BERFERNAESKEMEPHERABREK, EESHE1.4x10Pa WEH T, HETFTAHRN
15mm K K 100mm, ¥ BB AER dmm KEN 15mm. HEM N 2000 AHEKEE P, LE
3. BIERE LA M T8 T LA KT R '
. EKERP, EHEFFEHNEKLZERESR
FoRREREKP P, ERPEPBENR
1060°C , T %18 B & 700°C , [ ¥ 5 6 B i | B
H 40C/em, L 2C/min B EmMH L P E
1060°C , FH-F# MM T 2 700C, ZHAEL R
E&AAFTHRE 12h, RE L 10mm/d HFEET
MZH, ERFREEFERK, EKERE, U
1°C/min B E KRB EHE, Fig.3  Shape of growth ampoule
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3 REREHR

3.1 SMERNSEERR

BHAEKEZE, A RERAHLG L BHRESAREE, RAAR, GEERRE, HRRED
BEGHRYE, 5 Feigelson MBS RHEMD], Ho, RITRA, REREA L F B/,
LA BRR AT, 2 X SRS NREN, R T 112 RENKE. FHIIH X &EET
RERK . RAMKEFEPMNT NIRRT,
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Fig.4 X-ray diffracton spectrum of the(011) face

3.2 XHETHIH C

Xt @ERA T RMREBERAT X HREHFS, RERL P R12)HE, H—H(011)
o, R SRR HEN(2)FEE S, BFER —T(011)BEE, 5 AgGaSe, kA
1151, B 4 201)RBEE X SRS ’

ERSHHRER, RIOIFERKMBEREBERIFH AgGaSeso

4 %

RA_RRXSHAZBERSG LRI R T HARHEFNEHE AgtaS, ZRIF
¥4, 3¢ A Bridgman AK M T HZR 15mm K BN 30mm SR EIT B AgGaS, Bk, R
ABEREFERA—BWARRET. BROR)BERE, HAEFES - MREE(011),
GREN ATRESHEBESBERYG T EA R AgCaS, £ & FUSH L R B# #Y Bridgman k4 K
AgGaS, B R RAERMITE.
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