Cdy.o6Zng s Te FEEEUR T FEFFMHE B KR 26 S E

3'_?,*
FE

¥V BRFR" B2y BEALY TRV ZEEY AR
FEHEY wEE
D (BB IR%E BT 5EE TR, LiE 200090)
2) (Rig Rz 3R, Lig 200444)
3) (P EFRFAGE EigHoRYIBRR F T LA E KA SE R =, il
200083)
wmE

RS IS - KA 25 R B AR FE CdoleZig.oaTe MBI T B AIBEAS H
SRR EH0B 800 nm 1Y KFPHIIEIGEK T, CdogsZne.esTe HIECI T
B AR FH B BOR BOHAT T LG, HBOR T IR B LA R, HAE—E
DGR I TR FEE Y Tl PAY B YW R B TR BE S N T /S, 3 - R
AR A K. AR BOR BOR TR E (4.51x10"°-1.81x10"7 em™) T,
Cdo.g6Zng 0aTe [ K4 Cterahertz, THz) W15 5 48 b 5 R Bl 6 0K 80 79K
JEE 00 17 A/ R EE T B I 3 7 RO 3 i 1 I T 2K M O T 1Y
) B P AR R . BE WO B TR 4k S (1.81X10'7-1.44 X
10" em™) | THz BEA51% 5 A8 16 26 B BOR BOR TR LB I e e 3ok, =2
FE Tt 2 8 T A SR L I e 8 3 R ) A T R 5 0 WOR T 1  #
TiF B AR LR 2RI . FEOREOR IR E N 1.44X10%-2.17>40"° cm™®

B GO A BRT IR B I A2t o A FEDEHOR IR TIKE T CdogeZngosTe £
THz P BHIIGEA HL S %] Drude-Smith BT TARUFHIUG . SERTFONREHE

PRI A% (0 v T AN ] £ P 1k R R SO A E AR AR



KA S - R EIRIMEBA; BaR 7005 BESHTR, W

PACS: 72.20.Jv, 42.65.Re, 78.30.Fs, 72.80.Ey

& ERARRFEGHUET: 62205194, 52177185)F1 Ll 1i H AR BLEEAR, (LS
17ZR1411500, 20ZR1466300) IR .
t JBIREZ . E-mail: phymagh@t.shu.edu.cn, zmhuang@mail.sitp.ac.cn

2—1E# . E-mail: ligaofang@shiep.edu.cn

1 5 =
fiff A4 (CdTe) VR 9 FR I 5 B A% P RE A e e PRI Uk A7 o5 L ZE A

X CdTe #ATHE (Zn) B A5 5443 R #FHR (Cd)Zny Te) A T i I HL B AT
FEARAOME B, G S E IR S0 EREE F LEN, H CdiaZnTe #H E i
PO S S S A BE N R I ) g 8 M RRAES 17 28 B RS B R B R BE S 60 17 34
fasEtt, IFRANTAERIR DA T THERE /7, il 2 =i v RE PRI 2% (1 B
Wb RE. A1, Zn PR A 2 5l NFTHIEREE, BEMTRZM Cd,oZn,Te PRI &5 L
T

H RIS M CdiZnTe B 7T 5 ZEE A AL BREEX HARD SR PERERI T . Guo ¢
AR o b5 Y &5 R BRI FE 79 Rk [ Xt CdiZngTe iy HL 5 AL I
()RR I 5 12 RE RS2, R FH 35 22 P A7 AR AR TY AR 17 7 Joe B I3 Ak 1 380
FAEFHE . Liang 25 AFIH D BUZAUF I T CdiZngTe A Py ERIGHK
STLLAMBRUGA IR, RIL Cd 20T BRI L R FL 20 A MR i R 1 3 2 PR ),
Zhao “FNAEFHLLAMEIE T DOFEE & 5 — VE R BT 7T 7 AMESFEXT CdioZn,Te
AR IR R, I Cdl-xanzTe A PR SRR ) e A2 5 @ R AR Kd R

TR Cd 2 Rk BE AT Cd TRk A7 50,

2



CdiZn,Te PIER T 1T8% 2 A AG iy S8 T 3 7 2 R 2 BT A ) 48 v e
BE R 35 1 BRI, SR, HATXT CdiwZngTe I T 30 1 2R M B
FTEHEBA R . Jedthia- A 2R M (OPTP) A FE B 7T~ S A lE DA 1230 /1 4%
PERERA TR 55 THz B0 AR R4t s -PRHER A L
OPTP FUARREW IR M V. J2 F0 2 g b it 18] RUBE b (U i Sl 3 5,
RN T MRS T WP R 3R 3 e FL I T s ok R 1Yy et 4948 THZ Bk
LA WA T RS AR, 0] DU 3K A S T vk A A R,
FELAr 43 A1 BE I A1 AR Ak S50 2 2 8] AR ELAR AV e/ THz 6 H 580 15 s 1
ARV RIS 22 0 LRI 7) 23 3R B, W B (¥ THz BRS e itk Bz I ke 1
AR T IS BRI

OPTP F{AR 4 M TR I8 SR AR B 730 7127451 - Yuan 55 NigH]
Jehis-THz I EOGEERR G TT 1 Te 27% GaAsSb MK EALY) GaAsSbN 4
KB R RSN 112, KA B AN R E R 78R THdhEE, Jf
AR T IL AR KPR, Mithun 28 AGIEBA 7 7E4H 800 nm iz K S
BiTes M RKLH AR 55 2 TARHR Y, FF ML B LI (E H 5% Ac(t)/F7E—> 50 ps
PL B K %t F2U0. Zhang S5 AEF OPTP R KRG 7L T SboSes % 5
25 OB BRI T B A TE SR, R I I H T A MR SR R (0 58 5 0
ROERAER g 7 B2, Xing S5 AFIFH OPTP HiAR RGUHAF 58 1 A 524
53 4 8 ALY (TMDs) 7 J5 45 8] (R PR LT 4 72, R B IOR WT DA &0t
A B P B A R B TMD SAfh, AR B A s a2,

ASCRIH OPTP HARFHA CdoosZnoosTe HIERME T R RIELS L 5 A5
W R DA CIR B TR E N 4.51X10'-1.81X 10" em™ i, Cdo.96Zng.04Te ]

3



THz WASE 5 28 b Z AR BE G HOR B0 TR LR AEARAL, 06 IOR B0 7K
N 1.81x10"7-1.44 X 10" em™ i, 3L THz BF43% 5t 28 1h R BRI FZ R34 I
M2 MR, HAECBOR BN TIREN 1.44X 10" em™ I THz BEZSIE 5 48 (6 5%
BRI, SRS IR EIR TIRIEE 2.17X 10" em™ N THZ BRI 5 25 1k
BAHRAEZN . AEDCER B TRE T Cdo.gsZno.osTe M THzK BN A H
% M Drude-Smith #EAYHEAT TIREFIIH G o LLBIF FUSRIEE BRI 2% 1 Be v Al
1) 5 418 Ak 2 R SRR AR

2 £ I
ASCAEFA) OPTP 523 ik R G0 RE B 1 BT, 5286w BT e

JiJ& Spectra Physics /A ] A4 7= [ B 2% (Spitfire Pro), ‘& LAIRY #%(Mai Tai
HP)I) CRP Rk A7 BEBOR AR 10K 800 nm, HE M 1 kHz,
fkmfroi BER 120 fso MBOSARA KDL 2 SRAS S0 =305y, — T A
THz 3, WA AR5 TR THz B, FRONRIDE, 54—
0 T IUR BRSSO iz s, izt TR THz 333 J97K-Fw R o
THz BAEHTIZEAIN 100 mW. HUOE KA 800 nm FEERETE 1 mm. (110)
BUFI) ZnTe S BrecE Y, IR @ i s e BORE 2D VR . 55 AR I
ZEILE 1 mm. (110) 5L 1) 77— ZnTe SR JG3EN-FHTERINES , B ANBIUAHTK
KA§, L HWCRER] THz BAE 5. WL m MRy R, fhisdaliok
B TR AT RN 4.51X10'°-2.17X 10" em™, THz OB EZL N 1.5
mm, WORFE SRS O BEARZN 6 mm, HHEOEHE EAA K TR GBE
BEARKIMfE, BERE 78 70 ORUE SR DU 30 4% Hihiz D638 STUR FE S 3R 70 o BEAS

OPTP SZ46 7 7830 No IR N 3.8% M =i M58 F EEAT



SEIORE SR B B AT Ba s vk ALK, BIE2ieN)) Tew Cd 1 Zn, 1%
CdoosZngosTe HIH S FFIUER, B FARZHY, BEHEER, RAREE=K
WX PEP ALK, AKERE, ML ZQOD)mAINmYIE NEL 1

mm #8575 BEAh, CdTe A RIRER F 28 BLAT L4 2 04 Ko J5 40 Pmm.

/ \ﬁli&ﬂé 1

800 nm,1 kHz, i 88
120fs " PRBE ypen L

0
/ ) X,
A o

7w A S U 4 7
brikih - KA I T
™ ﬁf’fé’iﬁ i
a8 | FEIRZE 2 0'_ N ﬁ'ﬁ

58

2

T L Ao fil 46 B
S g4t

(53

Bo

B 1 Stdhis A0m 2Rt s =

Fig. 1. Experimental arrangement for optical-pump THz -probe measurements.
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¢¢) the band structure of Cdgg¢Zngo4Te.
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Fig.5. The THz photoconductivities of Cdg¢sZny.04Te (a) and CdTe (b) at different photogenerated

carrier density. The red and blue circle symbols represent the real and imaginary part of

conductivity; The relationship between carrier concentration and photoexcited carrier

concentration at 50 ps delay time of Cdyg¢Zngp4Te (c) and CdTe (d). (e) The relationship of Smith

parameter c; with photogenerated carrier concentration of Cdg gsZng o4Te (red) and CdTe (bule); (f)

The carrier scattering time tg varies with the photogenerated carrier concentration of
Cdy96Zny p4Te (red) and CdTe (bule). The solid lines of (a) and (b) show the fitting results of the
Drude-Smith model
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Photocarrier dynamics in Cdg¢Zng o4 Te measured by
optical-pump terahertz-probe spectroscopy’
Li Gao-Fang"” Liao Yu-Ao" Cui Hao-Yang” Huang Chen-Guang” Wang Chen” Ma Guo-
Hong” ' Zhou Wei® Huang Zhi-Ming” " Chu Jun-Hao®
1) (School of Electronic & Information Engineering, Shanghai University of\Electric.Rower, Shanghai
200082, China)

2) (Department of Physics, Shanghai University, Shanghai 200444, China)

3) (State Key Laboratory of Infrared Physics, Shanghai Institute of Technical Physics, Shanghai

200083, China)

Abstract

photogenerated carrier relaxation process and terahertz conductivity of
CdgosZngosTe are investigated by optical-pump terahertz-probe
spectroscopy at roem. temperature. With photoexcitation at 800 nm, the
photogenerated. catrier recovery process can be fitted with a single
exponential curve, and its recovery time lasts several nanoseconds, which
decreases ‘with photogenerated carrier densities at a certain range of
photogenerated carrier densities, relating to the radiative recombination of
electron-hole pairs. The transient transmittance change of terahertz pulse
remains the same with increasing photogenerated carrier densities from
4.51x10" cm™to 1.81x10" ecm™, due to the number of loss carriers by
defect trapping approximates the augment carriers by photoexcitation. As

the photogenerated carrier densities increase from 1.81x10'7 cm™ to
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1.44x10" ¢cm”, the magnitude of photoinduced absorption increases
linearly with photogenerated carrier densities due to most of the defects
are occupied. When the photogenerated carrier densities are_higher than
1.44x10" cm™, the magnitude of photoinduced absorption/rerains almost

the same due to the absorption of 800 nm pump pulse.reaches saturation.

The evolution of complex conductivity with “photogenerated carrier
density at the delay time of about 50 ps can-be’ well fitted with Drude-
Smith model. Our analysis provides’/important data support and

theoretical basis for design and fabcication of Cd,.Zn,Te detection.

Keywords: Optical-pump terahertz-probe specttoscopy; Photocarrier dynamics; Terahertz

conductivity; CdyZnyTe
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