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Analysis of InAs/GaSb Superlattice Band Structures by High-Accuracy First-Principle
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EES AT -8B T (InAs)(Gasb), (n=1,2, 3, B&KV 4) [TEAL. BEFOIRILF—NY RELTEREDBVERESS
ECMH TR UIco BHEINENY RF vy FEIBHNDOBEHELTHESN, HILZREVR (PL) AICKDEREDN (CHT D1
BZX<BRTECVDILZER UL, Ffoe NYREFPSA VAV SORZEBEIHTICK Y. n=4(T8F 2 INAs/GaSb D/ KA
Tty b (05eV) FXIRIBFHIECLDEREE—HUI.

We applied a hybrid quasiparticle self-consistent GW (QSGW) method to a type-Il superlattice (InAs),(GaSb), (n = 1, 2, 3, and
4) for infrared sensors and succeeded in the calculation of reliable energy bands. The band gap changes depending on n,
showing the same tendency seen in a photoluminescence experiment. The real-space analysis of core-level band-edge
alignment shows that, when n = 4, the band offset of InAs/GaSb is ~0.5 eV, which is also consistent with the value obtained

in an X-ray photoelectron spectroscopy experiment.
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DEINELRBIzD. KEDASHEBHIRE(ICHS !,
TBIC. Ay M TRREFESEMTER L INASB KU
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OHOERE. DEBERFOILE. Y UVRTFEEDRELRR
EPHIRF TSN D, NV R v v THlEG S O(CIBERIERE
BREDFEZFRAL T, REVEELEMDUEZERIRT
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HDo

WIT, kpiE". REREERT VY vIbiE (EPP) Y. &
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(InAs)5(GaSb) AL GGA
BEADEFER(A) 4.30 4.30
ggggﬁﬁ@@ 18.15 19.06
In (x. y. 2) (0.0, 0.0, 0.0000) | (0.0, 0.0, 0.0000)
As (X, . 2) (0.5,0.0,0.0828) | (0.5,0.0,0.0826)
In(x,y. 2) (0.5,0.5,0.1656) | (0.5,0.5,0.1658)
As (X, Y, 2) (0.0,0.5,0.2485) | (0.0, 0.5,0.2484)
In (x.y. 2) (0.0,0.0,0.3313) | (0.0, 0.0,0.3310)
As (X, . 2) (0.5,0.0,0.4141) | (0.5,0.0,0.4147)
Ga (X, y. 2) (0.5,0.5,0.4862) | (0.5,0.5,0.4864)
Sb (X, Y, 2) (0.0,0.5,0.5699) | (0.0, 0.5, 0.5700)
Ga (x.y.2) (0.0, 0.0, 0.6536) | (0.0, 0.0, 0.6536)
Sb (x. y. 2) (0.5,0.0,0.7374) | (0.5,0.0,0.7373)
Ga (X, Y, 2) (0.5,0.5,0.8211) | (0.5,0.5,0.8215)
Sb (x, Y, 2) (0.0,0.5,0.9049) | (0.0,0.5,0.9041)
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B2 QSGWB80+SOETEESINZ (InAs),(GaSb), D
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(3) EMEE

BWEEF/NY ROHBEDFEHICHAET 2, FR2I1C. [-Z
BB LURXIRITH2IECBM TOBETFDEMNBEM, =R
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me = [m. (InNAs) + m. (InSb) + m. (GaSb) + m.
(GaAs)]/74 = 0.036m,.

ZCZT. mlFBEFDEIEBEEZRT, n=2,3, BLUV4
DBEDBEEM, [FETBETHEONIBELEFRFELL. K

K2 (InAs),(GaSb), BKUNILT DBEMEE

£ (InAs),(GaSh), Bi& T AVIZ
n=1 n=2 n=3 n=4 InAs GaSb
QSGW(I) | 0.037 | 0.029 | 0.028 | 0.029 | 0.024 | 0.043
QSGW(R) | 0.140 - - — - -
ETB(IM) - 0.027 | 0.025 | 0.024 - -
Expt.(I") [(0.036) — - — 0.026 | 0.039
B m,
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