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SURFACE COMPONENT CHANGE OF Hg, , Cd, , Te INDUCED
BY HIGH POWER PULSED TEA-CO, LASER

CAI Hu, CHENG Zu-Hai, ZHU Hai-Hong, ZUO Du-Luo
(State Key Lahoratory of Laser Technology, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: The surfaces of Hg, ;Cd, ,Te plates irradiated by TEA-CO, laser with 1. 91] and peak power density of 2. 63 x
10" W/cm’ in one pulse were examined by a SEM and its own EDAX. After laser irradiation, there are distinct regular chan-
ges of the ratio of elements, large numbers of cracks and much trace of melting in the surface of the plate. With the in-
crease of action number of laser pulse, the changes are more prominent, Analyses show that the Hg induced by the breakage
of Hg-Te bond is related to the process and the time’ s length of laser pulse acting on the surface of the plate,and the con-

tinuous action of numbers of laser pulse makes the Hg loss more severe than the single pulse.
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SCIS BT A ORE b B RH 4 B 9T BT R (R Y
Hg, sCd,,Te & J , TEEY B JE & R EEH 0. 7Tmm,
B2 16mm. & KK 2 306 4 W0 BF BE o i , SR
JE FIERE IS VR, 76 3% 1R + Z BT W R I 1 4 534
BEATACEE O 2B R B )2 , B A AT L
B 1k B AL, BT A R A EE E R THTH. L5
1 Heo 5 Cd, o Te 53 15 F58 BE AR I 75 25 BH 1) 38 B
K.
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oh 20Hz, B K BBk o OB RE R R 5T, BORA TR
R AEH, LR A EE SR 1Ha Bk D)
R A BHE T B2 & % (full-width-half-maximum )
24 240ns. BOERK 21X HeCdTe 44 i REHI L4
—MERE A 200mm BB EERE ASEOLFE
FE ok sE B 5 BT AR AR 8. £ JGC—100
B RS 2 IOE R 3R 2 A T A S0 75 8O ok g
fETh# % 2.63 x 10" W/em’. FF SIRION #lig % 5t
FfBFEMERITREERNE, FABERH
9 EDAX 434 HoaR 4y 254K

2 LWHR
FEE | FIE 2 HEOK PR R RE IR B

B 1 ARkspROLIEM Hey 4 Cd  Te @57 f5 1) SEM [E

Fig.1 SEM micrograph after single laser pulse irradiation
of Hgy 4Cd, , Te

B2 7 AELLBOLIk R HeCdTe & /5 1) SEM &
Fig.2 SEM micrograph after continuous seven laser pulses
irradiation of Hg, ;Cd, ,Te

unaffected zone
heat-affected zone

laser beam illuminated zone

B3 ORGSR REAR X8R
Fig. 3 The schematic diagram of different areas after laser
irradiation.
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Table 1 Elementary ratio in the analysis point in the ex-

periment
Hg cd Te
A 32.6% 12.0% 55.4%
B 15.8% 22.4% 61.8%
C 17.8% 21.0% 61.2%
D 43.2% 9.6% 47.2%

M4 FBKr#OEHE R HeCdTe &7 )5 8 SEM
Fig.4 SEM micrograph after single pulse laser irradiation

of Hg, ,Cd, ,Te
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Fig.5 Trendline of relative atomic quantity in the horizontal
line of Figure 4
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Fig.6 SEM micrograph after continuous seven laser pulses
irradiation of Hg, ,Cd, ,Te
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Fig.7 Trendline of relative atomic quantity in the horizontal
line of Figure 6
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FrUATEX R4y #1 B i iy Heg S BAHXTEK). B 5
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AR 10pm &b, B2 BTG RS 5 i Bk
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BRI, RRA G4 Hyg ZRTIRM A E £ BH
BRBEBEEEBCRE MR Hg B &H W/, X
ASTE 60um AbRBLIBIEH HIRA . BEJS 7E 80pm 5
HIBOE LR WX, Hg 450 REHA, H Te H 57,

MBTES T -3, B T Hg WERAR. ABOE
KX Hg #1 Te Y JiLF L (He/Te~5/3) A LAF
), EXE He WEEINRLIERTEY. imizdd
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SEEX KR, KT HARE RN B4 5t
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B 5 FE 7 &2 5 A SRR L AT LARR B
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BRI B Heg KR E SRR R e A
%, Z kB ESEME R He B B TRE0OE
Bkop s s i SRR, Hg TRAEBATE W
REREFE. 5RMBOLHEERMLL, 208
Yelk b BELEAE AT i T H R v s B Hey o Cd,
Te &f 1 2R I A 3 R i ORI 380OE T B2 oy (X 3R T
#) Hg /b, @Rt mag® R
LA @38 B 948 R Hg, ,Cd, ,Te f i REJGEH
RE AR 3 DARERS ) X, EPBOER R X
IR X AL TR X

REFERENCES

[1]QIAO Hui,JIA Jia,CHEN Xin-Yu,et al. Influence of 1MeV
electron irradiation on HgCdTe photoconductive detectors
[1]. J. Infrared. Millim. Waves (5708, WE . BhET 5, 4.
IMeV B FREBXHRRPEEF B ENER. A5
NI ) , 2004,23(3) :172—175.

[2]CHEN Lu,WU Yan, YU Mei-Fang,et al. Surface defects on
MBE grown []]. J. Infrared. Millim. Waves ( [, B $8,
FigF,%. 2 FRIME HeCdTe REBREFIR. 4505

EHIFE M), 2001,20(6) :406—410.

[3]WU Jun, XU Fei-Fan, WU Yan, et al. P-type activation
research of as-doping in MBE HgCdTe films [J]. J. Infra-
red Millim. Waves (R 49k ML, B, % 7 THRIMNE
HgCdTe M As 8¢ P RIMIE 5. A5V 5 WK EF
#8) ,2005,24(2) .81—83.

[4]Berding M A, van Schilfgaarde M, Sher A. Hg, , Cd, ,Te n-
ative defects: Densities and dopant properties [J]. J. Elec-
tron. Mater. ,1993,22:1005~-1010,

[ 5]Scepanovic M, Jevtic M M. Numerical simulations of mercury
diffusion in HgCdTe during laser annealing [J]. Phys. Sta-
tus Solidi A. ,1994,143.289—295.

[6]Afonso C N, Alonso M, Neira ] L H,et al. Pulsed laser in-
duced effects on the HgCdTe surface [J] . J. Vac. Sci.
Technol. A. ,1989,7(6) :3256—3264.

[7]Jevtic M M, Scepanovic M. Melting and solidification in la-
ser-irradiated HgCdTe a numerical analysis [ J]. Applied
Physics A; Solids and Surfaces, 1991,53(4) :332—338.

[8] Gromov G G,Sereqin S V,Zhuk S V,et al. Nonstationary
processes in CdHgTe in pulsed laser annealing [ J]. Physics
and Chemistry of Materials Treatment ,1990,24,331—333.

[9]Shih C K ,Friedman D J,Bertness K A et al. Electron beam
induced Hg desorption and the electronic structure of the Hg
depleted surface of Hg,  Cd Te [J]. J. Vac. Sci. Technol.
A. ,1986,4 .1997—2001.


http://www.cqvip.com

