G NECE * 5

2006 4 12 H

= %= W

CHINESE JOURNAL OF SEMICONDUCTORS

Vol.27 Supplement
Dec. ,2006

EEFRENETAIETEHIZA RN

REF P

o

E RAL

GEERFmEMTR PO, EEREYHA, Jbir 100084)

WE: WA THEA R R R T AR T RS 1 A B0 4 a2 7 AR P M A R s 3 T R T i Y
HEZR PN, 3 3o o P 7R A R BRI T 7 0 R R A O T P P A B K R S AR R I
FE A A AL T B B - 28 SO AR P Bk . Kondo W Y 75 1~ FE7l 0 9 T2 L 20 5l 5 i i S XL 2k B
T8 B S AR B . 2 R Sk BE SR AF 7 Zeeman 73 L0, PR A) 2 R 19 Kondo 7 T f i 16 B €4 HF B9 3% B b al LUAH

HLIX G 3 BRRY J e A (A B AR £ R T L

SR A B MM WG Kondo 7P

PACC. 7138; 7215Q; 7220H
FESES: 0469 XHERFRIRED : A

1 5§

C 4] DLAE SE 00 % il 45 45 A i 0 (QD)
AR AF R Kk R 5L T A4 F I B o T R
(SMT). f£ SMT JHEse S ik QD 1, B T HL-HL
T PR AH BAE FH Z A1 30 A7 6 55 08 1) HL - 75 - A B AR
FHCEPD) . 3% 26 6 7 i 0 R rp i 22 W0l il 21 B 2 1
- Al A R AL ks 7E SMT 9 I - fr
1 52U v B 9 Kondo W75 TR 45 124
CAARDXFEF s s 4w e TE. %R
i R FAAS [ (%) B AE J7 35 A A0 A A 45 31O [R) 1 &5
P AR AL vE R DL L AR R S
1) S 1 5 (S 3R N8 A B 4% 6 T Kondo g R
T XA R AR 2 R 4. Bl Keldysh JE°F
A% K BRSO 5 R LA S i Ak B A S A ) L, AR T
T HE % 2 R T 5 T B R R OR A B A A 2
Wl — S A B IR R T R R R AR SO
SR — b G 3 W0 L AH T 155 &5 04 7 3k B2 4 el ot
Je 1 I U] AR d T RN AR ST 4 A MR R S Bl R T
2 WEAT 2 T a5 3 O i i is b i - R B AL
JV .

2 EiHHE
LI T 5 — AN R e, FR .

Fo TR E SR (B RER e )RS R
25 14 #0f 4 1] B Anderson-Holstein £ % 5 3RM .

XEHS: 0253-4177(2006)S0-0044-05

B 2 HL U AT DL E A R S T R B R R AL () A
lesser M5 ARBRAL G (o) 3R HLAA (1 #5700 40 5 7T
2L 3CHR (6. Xof i %5 0 ik IE N AR $e15 5) H =
e'He* = Hy, + Ha, HHHE T8N Hy =
hwoa’a, BTN

ﬁc] = ZeakCZkJCMJ+ Zg,nngUomxru +

DN Vpcwod, +h.c) e))
aki

o F - TR A Ha PR A S 800 0k Ak
He, =e, — 8wo WU = U, - 28w V=V X, Hop g
=Q/w)? s X=expl = Q/w) (a' = a) ], A HHFHE T
H 4 B . B R T A P %0 7 AT X
SRR, A X = (X)W Ho 575 T 845 ik
PRI Jy Bl H 7 119 lesser il greater 4% Ak pfi £ AT LA™
1% R IF gt

G, () = D>, L.G, " (wFm) (2

n=—c

Horp G R H R R B 28 A% AR R B SR
G, ) J5 » BV AT 754 51 Jog B L 5 B B A, () =
(G, (@) = G, (o). WHh il A, (w) =i (G (w)
= G (w)) AR % R AR SR, A SR 3 R
P G (o) RS, AW T AR N 5
Ny + 1 B9 D0 3 B I Bl 3 78 38 s W B A BT
PRI o o T T V9 A PR o 5004 i oy X T A5 25
T AHAEGIR T - 5L B A 2 &5 0T BB A B 4 IR
Y &

G, AL R 1 A SV A% b ek HE sh o R O ik

* E K A RALE S 4 (HEES 110374056, 10574076) F1 [ 5% 8 o5 L Rl AFF 5% & J& B0 R0 GHE#EE 5 : 2001CB610508) ¥t By 13 H

T 8 {5 E# . Email . bfz@ tsinghua. edu. cn
2005-11-29 Wi 3

©2006 HiEH T4



I [ R P VA S REDUR S B L RN A 45

SR A SR A 32 B 7 AR 8 H B #RRT T  H A
Kondo i Tw VA EAR e T LR ALK
FHH Lacroix JIr#2 H i 807 7 35 X F 24 A 1% &
W B4 Lacroix J7 % #F — 25 4 ) 2 9k F iy, A R
Zeeman 434 F U BTGB BT LA, 06 200 4 B8 38 5 2.
I i ) — 2 155 ) 4 3R A AR pR R, IR B A <
L'Zk;C'a’k/a yd, > = <d}"1k;><<€a’k’u »d, >>%%v/ﬂ\:qj H/‘J%E
A 70 D) 7 2 3 Ao A I 118 S ST A AR ok R B Y

3 BR5UE

K14 TN ECHT Uy iR 1
TG R KRG DUl M T R R 5 SRR WA L B S
AR LA 3R R AR RS B i 5 a0 2
1SR D VA R B e S Rt 7 G e D B it

(a) .

WA R KR BN, B 1 Ca) s R X F £ G
YR W X R I3 A1 B3 A P 1 0 14 1 R A AN i 5 11 Bk
A% 5 B 1 Co) R AR COR  T E W ZE A R R O
A o AELJE 7R 7 U 14 T L A AR SO 3 19 B 2R Y 5 1A
Lo HE 1(d) . B T #R L R B 254K
B AR AT F A 0 4 — 0 H B 3 e RO
P8 3 T A P o R 2 R 5 A ) - A T A A AR
T ALEAVE AR BRI BE .t TR R LT
52X LLIAT  EATZ 6 Fe B A2 S e 5
eo 2[5 (KA B 4 4 5 0 AT IR R HL T RS O]
#RLREAE A Y P 1 L T TTRR LR RO A TR
75 X TTHR T LA B AR AT B AR IR T 3 eR
P A 19 3 A RE A8 R B I B 1 P S UK
PR Al it 15 L

() weoowg

1
30020 - 0 1 2 3

w

B 1 U Rk SRR R R TR R AL (@) (@) eVimia = €05 €Viias = 05(D) eVimia = 0> €Vias = 1. 2w0 5 (¢) €Vimia =0 +

1. 8wo s €Vbias = 1. 2005 (d) €V imia = 0 = 1. 8wo s €Vias = 1. 20

=0,Tr) = 0. 2w0sA=0. 8wy, T=0,Uy =0.

Fig.1 Typical spectral functions A, (w) in the absence of the Coulomb interaction, U, =0
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Fig.2 Differential conductance at Uy, =0 (a) Varying Vo for fixed Vi, ; (b) Varying Vi, for fixed
Vmia  The rest of the parameters are the same as in Fig. 1.
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Fig.3 Effect of Zeeman splitting and bias voltage on the spin-resolved spectral function A, (w) when the

Kondo effect is taken into account
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Fig.4 Effect of Zeeman splitting on the nonlinear differential conductance in the presence of Kondo effect

(a) A=0;(b)A=0.2" The rest of the parameters are the same as in Fig. 3.
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through a quantum dot:the Anderson model out of equilibri-

Effect of Electron-Phonon Interaction on Nonequilibrium
Transport in Quantum Dot Systems”

Chen Zuozi. Lu Haizhou, Li Rong., and Zhu Bangfen'

(Center for Advanced Study . Department of Physics, Tsinghua University. Beijing 100084, China)

Abstract: The electron-phonon interaction has important effects on the nonequilibrium transport through the semiconductor
quantum dot (QD) or the single molecule transistor. Based on the improved electron-phonon disentangled scheme and the e-
quation of motion approach of the nonequilibrium Green functions,it is found that at low temperature,the phonon sidebands
in the spectral function are quite sensitive to the relative positions of the renormalized QD level and the Fermi levels in the
leads,showing the broken particle-hole symmetry in the QD. The phonon satellites of the Kondo peak come from two types
of spin exchange processes. In the presence of moderate Zeeman splitting, these two types of Kondo satellites can be recog-
nized in the spin resolved spectral function. These features of the spectral functions will also manifest themselves in the non-

linear differential conductance.
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