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s 0L 6 T, 53 Ab B AR vt 2 bR
A, NG G RE RN T B I, A
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Pri R 4 vl an, Z RS E W HgAlLS,
F1 HgAloSey i A B A I8 v (0 BT 9 26, 1 e Ath
R ARSI S R A . R, S RP AALCY f A
1 HgAl,S4 1 HgAloSey feidi &5 1E A £LAMNX IR0
FE A A A

T HE— b i B HgAlLS, M1 HgAloSey fh 14
T ERE MR, R 4 B e e Ems
BV AR 1) H A BT 85 8 1 20 A AR M 2 A
Kl AgGaCy #EAT T EL#R. 1T HgAl,Cy fib At B
BN N AgGaCy KA 8K, W BLTvHH A B
e (R PO B B R, JF B 6 e B T . R I,
HgALCy i B A T KRS XT3 2, W AR
REVCHC e I BB T AgGaCy fhiA. (4G 2 142,
R HgAlLCy 5 BRBER, H A% A0 2R B8z 0 5k
T AgGaCy. Hi BB & FiOG AV I LR 45 ST LA
EH, & Hg 51T 1) AALC, filE —28PEEAk
EYOEAR (S5 Pl R Ly

* 4 HgAl,Cy F1 AgGasCy (C = S, Se) f A2 RE Y LA

HgAl2S4 HgAlaSes AgGaSao AgGaSe2

Hib/ev 3.43 2.83 2.64%) 1.802)
B /um > 036 >044  >047% > 0.719
ESATATR 00591 0.0551  0.05329)  0.0480%)

AR 2353 3140  1842.79) 37.4 4+ 6.0°)

a)[30], b)[31], ¢)[32], d)[33], e)[34].
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Abstract

First-principles density functional calculations are performed to study the geometries, the electronic and the optical properties of
ATALCY' (A = Zn, Cd, Hg; C = S, Se) semiconductors each with a defect chalcopyrite structure. For the linear optical properties,
five compounds show good transmissions of light in the IR and part of visible regions, and among them HgAl>S4 and HgAl>Sey
possess moderate birefringences. For the nonlinear optical properties, the strong second harmonic generation (SHG) response can
be expected for these crystals, and the large static SHG coefficients (> 20 pm/V) are predicted in this work. The SHG response of
ATAL CZ T semiconductors can be attributed to the transitions from the bands near the top of valence band which are derived from
S/Se p states to the unoccupied bands that are contributed by p states of Al and Hg atoms. By comparing with the optical properties
of the commercialized AgGaC'; crystals, our results indicate that HgAl2S4 and HgAl2Ses compounds are good candidates for the

second-order nonlinear optical crystals in the IR region.
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