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Abstract — SbSBr, BiSBr, SbSBr: Co, BiSBr: Co, SbSBr: Ni and BiSBr: Ni single crystals were
grown by the vertical Bridgman technique. The grown single crystals were crystallized in orthorho-
mbic. The optical energy band gap of them was the indirect structure, and the temperature depen-
dence of the energy gap showed anomalous properties at the first order phase transition and the
second order one. Cobalt and nickel doped with a impurity are sited at the T, symmetry points
as the states of Co** or Co*' and Ni*" ions.
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4] Nps7t2] 9] peak5-9) ghe 7zt 4,495, 7,750, 8,895,
9,085, 12,170 % 14,150 cm & Fo]=]u], BiSBr: Ni
H2A 9] -5 Nyoll M Nps7b2| o] peak59) ghe 77t
4,245, 7,742, 8,813, 8910, 1,2105cm '& Fo}zlth
o]F nickeld] 2)&F B<4E peakE-& SbSI:Ni I
BiSI: Ni &+ZA[10]) 4] nickelo] &8t B4 #F
T peakE7} ZnS:Ni¥” @ ZnSe:Niz* =z [11]
A4 nickelol] 213 ¥58 3ES peak T} vlwstn
A1 B4)E A8, T, A Hel 923 Ni*?
ion?] 7|ME42] *T\CF) F8a14 of7]F9)al T,
CF), *ACF) T30, 'T('D) 4, 'E('D) 59, *T.(CP)
4 % 'T(G) F59 AApdoldd sk Nic-
kel Bt% FF5 peakE 73} o)of thg-=HE Ao
#HL& & 1o $E345ch

448 B

I 5(99.9999%) 9 A9} 14%(99.999%) 2

SbBr; % BiBr; 3322 4%¢€ 34 SbSBr, BiSBr,
SbSBr: Co, BiSBr:Co, SbSBr:Ni % BiSBr:Ni
ingot& A8-3te] 4% Bridgman v o 2 d74&
A AR wEAe] AAF 2+ orthorhom-
bic FF.on, 7+ Hol¥ energy band-& ztx, 293
Kell 4} energy gap& SbSBr wtZ@Ao] 2.19eV, Sb-
SBr: Ni @72 #e] 212 eV, SbSBr: Co ©d AL 2.02
eVRZ Folzlon, BiSBr wHE#-2 201eVeli, Bi-
SBr:Ni gtZ2#2 1.95eVe]™ BiSBr:Co @7 #-&
1.87 eVE F-o] %t} Energy gapd] &5 2]&AL Ui}
Aol oA 0.015eVelA 0.03eV7IA2] energy
gap?] Ztart veEbgton o)z} Abdo] oA Wy
o] vtelgrl. A7}k cobalt ¥ nickelS 2239 T,
WA Aol $X3pY, cobaltd] -9 Co* ionz} Co*
iono & ZA3}AL nickel®] A% Nitt ionod &z)
gtk Cobalt ¥ nickel A7lol| &3t B FFF
peakE< ©)E ion¢ energy £ 7HY Hx}Ho]q
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