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Abstract

Pb-.Cd.L (x=0.0, 0.2, 0.5, 0.7, 0.9, 1.0) single crystals were grown by using Bridgman method and their

structural and optical properties were investigated from the measurement of X-ray diffraction, optical absorption and
photoluminescence. As-grown single crystals have hexagonal closed packed layered structure. The values of lattice
constant ¢ decrease with increasing composition x. Direct and indirect transition optical energy band gaps are calculat-
ed from optical absorption spectra measured at room temperature. They increase exponentially from 2.3eV to 3.2 eV
with increasing composition x. The energies of photoluminescence peak due to donor bound exciton measured at 6K
increase with increasing composition x. However, the peak energies of donor-acceptor pair (DAP) are independent of

the optical energy band gaps of Pb,—.Cd.l; single crystals.
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Pbl.(99.999%) 2} Cdl.(99.999%N) o] ¥=tg Cdl,9
mol% wl&o] 742 0, 20, 50, 70, 90, 100% === Xk
& chgo o] EUES FE3 EZAAD. AA 10mme)
Hdd WiR-g g9 FRTE 7MFe] AlFslz 1000C
2 annealing®te] f7185¢ AT o5 EvlE L&
Hol o 1.5X107° torre] AFelA B3t} o] am-
pouled HI: L% 450CY &% F¥lE zt: Bridgman
A7]2e) A 43S Fol o} 2mm/hre] £E 2 F7A1A
Pb-Cdl. B2AE A7

A7 dAA ] AHTZE F57] At 7 A|HE
< £4E 9E o& X-ray 347] (Rigaku D/Max-
2400, Japan) & °l43te X-ray 3" AL 7).
=g AR B4AE o 150mAE gkA HAE oo
UV-VIS-NIR spectrophotometer (Hitachi, U-3501,
Japan) & o] 83l FF 2HEY S Y24 SAIA
ok o] dAAE Y] FUF EA SHL AV|FoEA 325
nme2] #HAE 7H= He-Cd laser (Kimon, IK3102R-G,
Japan) & Yo T AM2slglon, f=50 cmd mono-
chromator (ARC, Spectrapro-500i, USA), photodiode
array detector (Princeton Instruments Inc., IRY-
1024G/RB, USA) & AHg-3ted 3 28BS 4314
. 6K AL PL ~¥EZS =As7] A48t closed
cycle liquid helilum cryogenerator (APD, SH-4,
USA) o] &3}4itt.
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ume} Ao} F7Had wel Ay Hor Firste AE 2
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Fig. 1. X-ray diffraction patterns of Pb,—,Cd.]; single crystals.
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Fig. 2. Composition x dependence of lattice constant a and ¢ of
Pb,_,Cd.l; single crystals.
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Fig. 3. Optical absorption spectra of Pbi-.Cd.l; single crystals.

thokgt T2 744 b oY weld x=059 079 A
AR R FATEE o1FT AT THE FAAETH
S 2 A% 7E2E %4 Fol, AT a 3ol
AP o & 714t ¢z patad HIs HaFEggn
o]

3.2. Pbi-,CdJ. THAE S| 25t of| L] 8H= 74

Fig. 32 24 ©}2 FFF ~HEFP o2 PpL,o A%
530 nm, Cdl.2] 7% 380 nm ddljA FAsAH F57}
doju}= B4t (absorption edge) & RodF3 ¢o). &
AH FEF ~HEYo2RE b8 22 A& 0|43y

Aoy Aol 9 HGA fix WE A g T
2 % gk
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7)1 Bz BEA o ‘] 2l e A, we dAE «Yy
A AAgolrh. ¢ AoA oyA] M=
7qo] ZrA Aol A =1/2, A Aoyl Hf n=2
o] 3ts ek webA dabge oluA] hwgked ek (
h 2 gtk (- )2 gEo 2 plotsled x22 AH ghe 7
st Zbzh b Aol F A Aeid ] A oy W=
7} ghe] Eth'® ole) e whyo 2 T Pbl,9 oA
Wi 7] gk AFRdA 2.3 eVeln, Cdl,8] %= 32 eV
‘%i‘:} Fig. 4& £49] xgholl gk ovx] W= A w3}
2 RodFE 180 24 cadmiume ZAe| Z7lte) o}
e A gho] A4 5o R ZURle AR BT
ek, oleidt oA W= 42 24 gEAE A5EF
o2 By Aol xR WE A B, g2
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Ey=2.32(eV) +4.38X 10" exp (2.99x) (3-1)
o2 ZdHdeldy iz e B, gk
Fo=229(eV) +279X 107 exp(3.37x) (3-2)
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Fig. 4. Composition x dependence of direct and indirect optical
energy band gaps of Pb,-.Cd.[; single crystals.
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Fig. 5. Photoluminescence spectra of Pbi-,Cd.l: single crystals
measured at room temperature,
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3.3. Pb- Cdd, THEES et EY
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Fig. 6. Photoluminescence spectra of Pbi-.Cd.l; single crystals
measured at 6 K. (A : donor bound exciton, O : donor-acceptor
pair)
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