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Fig.1 Effective Coulomb potentials of T-shaped
semiconductor quantum wire Vs. cross-section size.

2 HEERS5ITR

WA PPA FHLTRER eopEy =t Ak)—E,

30

2 b (a) '/}:

Energy / E,

& 2

I TCHERR eny=eni + An(R)BEBI T A4 WK 2, T
TR TSN ne=n,=10° cm™, & H 100 K.
HEFH A PPA B HL 1 AE 2 /B B B 1 ek
REERINTT R BB KB . M3 T2 2L R
BRI, eI A 2 e AR, 244w
K BET AN B o, A7 BRAR N

Kl 3 hahdx PPA NHIFREREAISEHE Re[Ye(k,
Cestte) [ FearEs) HI 2% 7 g B 923 Re[nk,
enx—ttn) 1+ enko VIELH 6=0.5 meV, Fi BN n.=
m=10cm™, ¥ H 100 K. HE 3 (a), HAEE
ECAER, KA BRI SR T b
TEhRE IR, HAT S Bl 1 e AR T
W ROCE T RSB, M TFREE S SR T
PRIIEARITR BTN, oA SO RNy, W7
BE B RN, R I ME. RS
VE b it 7~ 2 ROBE D/ N B, O Rw 3, AT T
J S KPR e T T ALY

ML 3 (b)FHE] 2(b)n] W, [F]—#kiin ROBE R
HEFR A PPA FIBhZS PPA 1T TS 25 /R i sl il b
I, XEMTZ7TUNAER RN THRT, BARAK
Blifie, AN Z) R AR AL 7 1) 55 B AU 2

Energy / E,

kla,

HERZA PPA R TR R LM 1) 52 7U(b) I RETHY

Fig.2 Energy bands of electron(a) and hole(b) of T-shaped quantum wire in static PPA.
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Fig.3 The real part of energy bands of electron (a) and hole (b) of T-shaped quantum wire in dynamic PPA.
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Fig.4 The imaginary part of self energies of electron (a) and hole (b) of T-shaped quantum wire in dynamic PPA.
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Dynamical screening effects in T-shaped semiconductor quantum wire

LIU Yue WANG Tingdong BAI Lingzhi

CHENG Cheng ZHANG Wei
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(Shanghai Institute of Applied Physics, Chinese Academy of Sciences, Shanghai 201800, China)

Abstract In this paper, we study dynamical screening effects in T-shaped semiconductor quantum wire by Green's

Function theory at finite temperature. To clarify dynamical screening effects due to electron-hole plasma, the

self-energy of T-shaped semiconductor quantum wire is calculated based on dynamically screened Coulomb potential.

The energies of electron and hole, and the relation between the electron and hole energies and cross-section of

quantum wire, are discussed. The results show that quasi-one-dimensional system has strong quantum confinement,

which enhances the Coulomb interaction among carriers. Due to strong scattering among electrons, large band-gap

renormalization effect and finite life-time of electrons are induced by dynamical screening effects. Compared to

results by quasi static approximation, we find that holes are less affected by the dynamical screening effects.
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