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BT GeSi /S RRET DEEWNEIZMELE, B RGIEAMNEE. A
Al Ge,Si,_./Si RREFUSIEFZHUNOEEESEGY. BT GeSi_, NEBWKES
SiRFE, HAERESI WK EN GeSi-, ®&BENHFEEFME. MEEHE GeSi,
BIREW A MR ENE, AN GelSi., AERARNRERER, FHREHAARRETr & B
HEMET GeSi., 5&5 Si AINEHALARERE (band-offset) EEEHEMHN
2, AL GeSi_./Si RASPEFERARENZBAEB. FLLERERX Ge,Si,/Si F
REGRERSHEBPES ARG E>Y, ERLXHE, WREHR GeSi., &N
ERBERTFEOVR. X8, RINRAZLROERAT EHHTHNELE Ge,Si,/
Si(001) WS, HHUT=XMFE L-T-X SANGEXR, URBEEAN=ZZ4
WHSFBENZE AR, EETRTNENNFERFTENEH.
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Ko, BES GeSi, WEBHE. SN oy & cn S H1IRYEE Ge K Si RU5#
W B ael a0 « fEEEPHBE.

ERNENES Ge,Si-,/Si(001) b, RIURFRIMERBRORESENL, MARA
w4k, BTRE EANVEL, RifE S &0 FRET SR RET L, ERRA
FHEd, Rk BASIENS FRTARORERETERASHMERIK. BAnEh
LHH, BRASHERANE BT R AN RZOBLTEESEY. KRRESHHE
BT LR 2R IRE & N REEH:
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AR Vi X Vi SRIFRRNERGEN ¢« KR FRESEEIPHN R THERNEREE
YERIBH. d B d HRIBRMERENRFEE. n, BREEY. BRI Harrison iR
BENY, RERMHARTFNEN (ef), WEHEE n, BET 2. EXHEFTEMNER
BiE. ATHIESETRFE/EFHER, RERE 2, HATREBEARANET #g X

(), REREHRED. X ERITRE Ge MR85 (e,+ Ls, —a)"‘ % Si &

WS B 8 (s,+ -_1,—.9. - ) HISE A 5y B e 5 Ge B Si RREERRNK nap. HLZRSE

FRRBE TR MEER | P, Ge,Si-, ASIIREREURIEE Ge K SiMEKAGSES «
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#1 Ge & SiMUREIRE ne

(ap) (s5) (s (*2) (Peps) (2.0,)

Ge 3.0 2.0 2.0 1.5 3.0

Si 3.0 2.0 3.0 2.0 3.0
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Bl RIESE Gey,aSi,s/Si(001) FKEE&SE Geo,Sigs 5K
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B3 NESE Ge,Si,_,/5i(001) (KB E5RTE B4 REAGSEBOREkads GBE WAK-HHE
Ge,Si,_, (RUR) W=EAHFTELSELAS « DEE o, URNEEGLHT RBESNERNH

RIZEILR R # ay (RULSEE&AN » HEMAXRR

FAREEGEAD » ANEMRARLXRERNESGSHER-DELFRADRES «
AIREARREERRERAEENEHE-NELFASRES * INEAXR. ATZXH
RATESLIV,FUGESNEE-UEEFRADHES »r HFEF&RERR. BEX
R A &K, TREBE-NELIERFRETER . EZ RO RE, HESRKEXR
RS,

BS5RE 6 FERHTY +=0.2 R 1N, KE&RNESENINTINFREE XZ
FEEREEE., XPENRKERMTRESNER, XRENTHEASHR, XE
e SREERBUOERE, ENTEIINMWFIREEREN —0.01eV, LEE 5 M 6 iy
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A6 Ge CERIZDRE Ge/Si(001) (LLOMMWHHEE XZ PHANRBE

FEREHIEAN TR, WMAFE,E » = 0.2 B, RANEER/N, FFUNEE&E5EE -
& L-T-X FRKEHFAERARZINRNCE 1 FR)., HEHE S FRENLZE%
KO DB IS RENE EE ROEL. T, MEN FHEHEMWLESE L-T-
AFANETABRANEWNRERS, mRENEASNFRARTEIULER—
MEL, =2 AU THERNKERZE. WEPTRDER, EESSA D » ¥R, Bk

A WA, RS AR Bk B R
#2 NEAS GeSii,/Si(001) HBHBMEMRN KGRI (ri/re)

L&Y 0.2 0.4 0.6 0.8 1.0
Crifrsdos 1.366 1.368 1.395 " 1.488 1.765
(rifr)us 1.235 1.244 1.263 1.316 1.449
(el )es J 1.189 1.211 1.232 1.267 1.337.
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RAZBRERBHENPNEEE GeySiy-./Si(001) RiKEE Ge,Si, WML
WETTHERE,ANTHE L-T-X FANZIZHEFNERRAERXR, I RN RERUR
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ZWHHENNERFUERRET). ZHEAEESESH S » BN in,
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m. Ya=1K, A, HHERR 0.29V EiINE 0.52¢V, .

(4) MM S EEEmAEIEE RNEWE, BIEE » b8/ oL T (RIZE R 28 EL 8 /)
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Valence Band Struciures of Coherently Strained
Alloys Ge,Si,_, on 5i(001) Substrates
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Abstract The valence band structures of coherently strained alloys Ge,Si;,., on Si
(001) substrates are calculated with the empirical tight-binding method and compa-
red with the bulk alloys having same composition as the strained alloys. An empiri-
cal scaling rule is used for taking account of the effects of strains on the energy
band structures, in which the scaling indexes are determined by fitting the deforma-
tion” potential constants with their experimental values. The valence band levels at
I" point, the spin-obital ' splitting A,, and the heavy-light hole level splitting Ay
as a function of alloy composition =z, the energy dispersions along the L-I'-X
direction, the constant energy surfaces and the hole effective masses are shown for
three valence bands both of the strained alloys and the bulk alloys. The effects of
strains on the valence band structures are discussed.
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