I H b5 10725417
FIG A A040203
U A B

Wk H

EREBARAMFES

R B SAB T

#HEH: BERRHETERFEE
T2l ERAHEFHFEES

Bt 35 BR:

IEBH: SRESYRPHEFHREZ

fnE= AN RIAD HiE:  0551-3603524

AR mwwu@ustc.edu.cn

WRIERAL  FRERFRAKY

:5 2 ER oF - - HiE:  0551-3601957
FEHEE:  200(F/IT) itk 0.0000 (AHIT)

HITEFRE: 2008.01-2011.12

HEHI: 2012421 H28H
EXREARBFEELEEZTRESH (20005118)



[l 5K [ AR R < W By O H 45 A 7

T H W=

WS B (5007 LAY -

TEARFEG BT, TRAVE Y SR R A S50 1 B Es) )1 24 D7 A T REEM TAE . JLRE T w357
B, B 1. HhPRB 275, JAP 955, EPL 3%y, HifthSr# 4>k FKAEPR. PRL. NJP. APL.
JPD. JPCM. SSC. SST. PE. JSNM. IXLLip Cifhm|304k. fE3E. H. . k. 3=, WHIET.
9525 Ko A B ALAE [ A [ BRI B A2 AR BOE RS 1200 RSl TR BRI, EAK SR,
Z 1 {EPhysics Reports Fk#K T —RIZ200 0 ffReview L TE, RGNL T AN T4F7E A 3N )
P ST FBEB) 2 Bloch T R T VA TAE, R gh Tz it i .

REE (NS, M 50I1) 0 Aligs sl Fo f8H

Abstract (limited to 500 words):

Supported by this grant, we have performed systematic investigation on spin dynamics
in semiconductors and graphene. We have published 57 papers and contributed one book
chapter. In these publications, 27 are published in PRB, 9 in JAP, 3 in EPL and the remaining
are published in PR, PRL, NJP, APL, JPD, JPCM, SSC, SST, PE and JSNM. These papers have
been cited (excluding self-citation) 304 times. The principal investigator has been
invited to present 12 invited talks in international conferences held in US, Japan,
Germany, Russia, Poland, Spain, Finland and Turkey. We published an invited review article
in Physics Reports. In this around 200-page review, studies based on the kinetic spin
Bloch equation approach developed by the principal investigator during the past 10 years
have been fully reviewed, together with the development of the whole field.

Keywords (1imited to 5 keywords, seperated by;) :spin; dynamics; semiconductor; graphene
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RETWISTR (HPIRARABIHRI, BHTHERAREABEASAEHH, &
AT A BRI HARE) , BHRIKE. HHPRB28KF, JAP9FH, EPL3E, Hith
XES K FEFEPR. PRL. NJP. APL. JPD. JPCM. SSC. SST. PE. JSNM. X#if
AT 290+14% (14RABZ AN B LB WM E) - £3F. BH. 8E. &R F=.
F¥EF R+ BHERNEF SN EZ#ERIERE 12K, #HAEElsevierdf] T/ Physica E:

Low-dimensional Systems and Nanostructurest] 2 3£ « SpringerEﬁ T J. Supercond. Nov. Magnet.
HMRZE. 20104E 5 E 55 30)8 H Fr 24 5 4K K & International Program Committee/i¥; i o

Rl EAR 2, ARSI R I T, Z2i#{tPhysics Reports | &3 | — 20001
HIReview )L HE[1], RGELE AR NIE-HHAE B Esh 7 H L/ B iEsh 7177 Bloch J7 727 %
TAE, JFEZS T IZOUS R . 12 CE20109F TR EE R, D563k,

AT B0 T F EBloch /7 REHE 2 =—4EAPRL RSE . WE BT UL, JF2m R
GEMAT ST 1 II-VIGEE- AR R B T B REst B (£ — IR0 BTy SCEE 2], Fefi4s
H T RRIIGS, fali 722 BRI R EE R, PRI TR 2
Blan, FATIE T AE B FIAAER AR s BRI (RIS F T IR R A SR IX & —
Wt EL, AEAAERLARAT R T RS B RO AR B IR e IR I R R IR AR A o A — e
HIL, FEpBUARMRL T BT BRI AR A0 B st BRI R BE 2 7Ok s A — DI H . IS RAT
KI, Z 01 MTHAENEL A - SR AIn SR InAsHEliiott- YafethL i 5 3 S Y0 AU 515
Y, FRATTAHY A fROW T 5556 B Eliiott- Yafet HIL i) /5 BT A 8 W B9 TI-V AT B P N 2. 53 4h
Bir-Aronov-Pikus LI AEAAERII- VA BN 22 FRATAVAF SR A& T AR
FHRE B e BRI B . AR IRATIS M AEBLOR AT B TE Tt T4 T [0 i Rk R A 1 P i
AR 5l 4% 5 [ Colorado K 2# F Cundiff 52 46 4H {IE 5 [KrauB, Bratschitsch, Chen, Cundiff, and
Schneider, PRB 81, 035213 (2010); Shen, CPL 26, 067201 (2009)]. 315 T Eliiott-Y afetHL il ££
NI-VIG - SRR R EE WS, 46 H /5 Murdinf) S5 1F 5L [Litvinenko, Leontiadou, Li,
Clowes, Emeny, Ashley, Pidgeon, Cohen, and Murdin, APL 96, 111107 (2010)]. F&Al155 THEA
AETI-V A (R B I TS, B Ma % A 1R S 58 T 1IE 92 [Ma, Jin, and Ma, APL 96,
136102 (2010); Ma, Jin, Wang, and Ma, JAP 109, 023105 (2011)]. % XEMN09FE L L LK, T
At 513118
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H IR B2 10 DTk, A3 LA SCHR A 5 3 A A O BAPAL I FEAR IR & ¥ e F el B2 AL &

WII[3]e FEFa T AR AR R AR I IR R 1P S g # KX, D. Cui [Chunlei Yang,
Xiaodong Cui, Shun-Qing Shen, Zhongying Xu, and Weikun Ge, Phys. Rev. B 80, 035313 (2009)]
N 75 [ Hannover K % [y M. Oestreich [S. Oertel, S. Kunz, D. Schuh, W. Wegscheider, J.
Hii bner, and M. Oestreich, arXiv:1103.2474] /) S5 i iE . %3 St 51174k

AT T ZnO K GaNI¥) F TEFER G [4]. 1ZSCRE)S, AW & E FAT 51 I T
FESER . e EI21K,

FATORGT T AP B BEE BALE, 8 H T Elliot-Yafet#/L il A i AHFHEIEAE 5], %3¢
CA At 51 187K -

AT BN A EBloch JT #2 7 A R G 5T 1 GaAstEM BRI 2 B g% . A2
I FPAR A B AL PR T B () 25 O R A SR BB, AATTTAT LAY D'yakonov-Perel' AL 1
Elliott-YafetHL il 7545 7 B HEsth BOd #2 A A A A @ e Y He 8 . IR T AMIEGaAs
b, AT LS A SL 6444 AR IF[D. J. Hilton and C. L. Tang, PRL 89, 146601 (2002)].
FRAT AR BT A SR IRATE 23 7 E e B 327 2 4 B A TR0k DA STk A 2200 A SR BRI 2 25
TE BESH 122 A XTI [M. KrauB, M. Aeschlimann, and H. C. Schneider, PRL 100, 256601
(2008)]o FATHE AE H 25 /w7 R AL R ELAE AR 23 A Tesh T #d it AR K
FIDTHR o A TR RATERFFE 1 25X H BEsb BRI R AR VR EEMRHRE R, S 1 ik
A AR 2 A BRI AR T A 535, A% BLENiott-Yafetf/L il i 22 [t D'yakonov-Perel'
O, HEEESB &S PSR 000 KA BRI T, W& sEt el LA ER[6].

FATH BN 12 A TEBloch T AR T AT 8 R B eS8 AT IR BRI SR TS
BIUH T BRI B e O IR K DTk, X — ST BRI BT A 2800 B ESt BRI 5% BT 22
AT H 46 Hartre-Fock U5 S I ) A 801 1 2 AR OK K AARAE N FY B e st 5
], Xy AR =R TR+ B . A, AT KB B A 880 1 e B
AN, PRSI MIFARFE A ZAHN A, AT IS REN T
— TR A A 7] AT 80 01210 A e Bloch J7 B 7 VAWF 58 T SiO24+ ik b A7 =8 B 2
HA I E e BORIHZ o H T ORI R TR A S (R 5, A A 2 L e 2 B 11
Rashbal7 79 2 N5k, WEAEIL$0.1 meVIRES . X MRashbaly F, TATHHEA 210 H ey
HUAIE K AT 1-T0ROR B4, RIS s s vl Lh . FRATIBFSURIL, 7ot &R s
FUEY BURIS AN SZ B T . BEAh,  EEY HUHNIS B R IO TEN IR B Rk 77 17 (¥ 4%
[ S PRI o 2 NI T A A 77 1) A A R T R LA 1) R T N T ) S S
ST I, Y U S A B AR TR Y ER R T2 NI A e AL T ) 55 %1 T

903 0
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BB A e BUis K. B BE . W0 B TERIE (5% 70X AN TAE h i 21 T a5
[8]c FAlIFI FHFloquet B i 18 T #ORPIAF 2% 1 I A7 s I h IR G2 W N o FRATTI 45 KR IR T2
R, HEREIS P A BR SN . IER M TR EENTT B, SFEPRWBRIEAS
HEL. X—KILAIE T Z 8 SCHR - 352 /# [T. Oka and H. Aoki, PRB 79, 081406(R) (2009)]. Y3 4h,
B VR IAT 4513 1% Franz-Keldysh &N 5 2 A AR R ZE0], IHMEHRZ IS .
SRR AR I I 2 SBORIOAT A OISR TS B0, 23 HIAEERIN A2 55 Tk
LA IR AL« > ORI R e i {8, 43 HR I — R A (06 o X S8 R A A S PR B0 UE 9] o

FATETsdiE AL, N3 J122 ATEBloch T FEH &, REHIITR T SREE-1 S IRBEFE B)) ) %
ffJLandau-Lifshitz-Gilbert /7 #£ . FRAHET 120 S Gilbert damping R4, fi7 H /£ 8k
TG~ B FERUE A B FT B AL B e sF RO S 5 Wi F 1 B BE AR, AATTX
damping RECHTTMR.  FATETE T, MERAFEATERIVEN T, BIERS A IEPUER
A YL EE ] 2 %) Gilbert damping 1 80 /MI DTRR[10]0 FRATTHE— DT T A7 7R WA 2% 18] 6 P
(IR B0 R B~ A 8 B8R T (K e 3 0 2 RO Rk S5 T AR B L . FRATIAS B
FRAREL P — s 5 S LR 1) DT AR 55 A A PR R HE G R, XA AN AT POAF T — 3. R
AT HH ARERE (¥ — B0 P2 45 R SR R FHLAR BR T 38 3 (¥ 19 € NI E (spin stiffness) BLAh, BAE7E—
TR i PE AR A 4 R 2 BB A LE 1 T T 1A W FE o 3l SR ATT R I TR A/ 1 L
SR Y AR AW B () 45 R AT EEMEIE,  DRIMAE O S e T AR (R RG22 i i v 5 22
7fLandau-Lifshitz-Gilbert(LLG) I A I DR [11]o Fefim, BATTHMMBIR T T GaMnAs
MLLG & %[12].
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