(02”10£

516 B 2 B 45 2 K 3 % # Vol. 16. No. 2

1997 4E 4 A J. Infrared Millim. Waves April 1997

ZnTe/Zn,_.Mn_Te 8 5 5% %1 S 5805 -
% BEE A4

(ALEAESME LR 10087 PEHFRNESYEANERE ., FH. £ 5,130021)
IZENA#E I%E KkE

TR IR AL 100871)

kg4 :a TNy

(HFHXESHEMPHRERE, F#,200433)
}L#ﬁ 0 4‘7/ ] Ij~

@ C ChERRERERR YRR KRR T, PRASE EEWE R, S5, K5, 13002D
/Xna

F13~300K BEF THR T WEE 544K ZnTe/Zn, Mn.Te 38 G4 o0l § 8, A WE £
TPEFHESE AR L EAN T FHEFSS R EFEE. N AMNAELE TR EFHLY
WERHE HERLpFTEIB RS AIENFTHE SR EF - AR T AN
B 69 E W R

KW e/ Zn, Mo Te R4 A EBH ST, %%ﬁ
b A Pai%

EMBEESES B THRERTH A RT9RM TR EBECR M sp-d 284
AR AR — A RF TEE ESEMPRE b B RS RN R AES
SRFILATINEIE. EFERN WS S EFB M CdTe/Cd,_.Mn.Te.ZnSe/
Zn;_Mn.Se fil ZnTe/Zn, Mo, Te AEKMEEE T RENER  XF RV ELITE
SRR AR ERES T ESTHERANS . LB R BESHBARFH
T #HBIFHE. CdTe/Cd,_.Mn,Te fH # K 3% (microgun laser) LB T 8 F KB EEELE
ZWEHNERERE,CdTe/MnTe ETFHMHRBRHE AR BRF-EXIEH. £
AR R R BRI B R A EREN s sp-d A B4 B S AR 4 5 ZnSe/
Zn,_.Mn,Se fEBH B W ¥R¥E, £ ZnSe/Zn,_ Mn,Se B P HBH AT REERB 52
HAFHHEE R KES R, ERF GRS RFESE L4269 5 5EHE % (spin super-
lattice) EMBEFEBAERTAIAL. FIUBAEHTRRED. ESMABRELEHE
CdTe/Cd,-Mn.Té.ZnSe/Zn; .Mn,Se % Fi#s ME-F B, % ZnTe/Zn,—.Mn, Te #3533
EED.

HEORHFEETHNE ST 19574004
FI 1996 4 11 H 22 B 1957 51 A 7 BE




2 Br M .ZnTe/Zn,_ Mn.Te #3555 0 & 5044 103

FOCIRE T 4E 13~300K A M ZnTe/Zn,_ Mn, Te & B W B HH EEERA
M SR TR L LR RRTmRE T IHE.

1 3£k

M8 A ¥ 5: ZoTe/Zn, Mn,Te ] MBE JriE4: (£ 7£(001)GaAs #1E L, AW IEIBIE R
242C LA RSSO,

MNo. 324: Zn, sMn, ,Te #4EE 2B 700nm;

No.412: ZnTe/Zn, ;Mn, ;Te,f..=6nm.L,=10nm.20 FHH;

MNo.331: ZnTe/Zng ¢ Mny ¢ Te Loy =L:=10nm , 20 FHH.
KBS HE 4K 500nm # ZnTe Brh 2, LB RATRE 1.

MEHHTEEATEH TR FAET DE202 A B HAEBRFHAD . 8%
6 R E B T AS Y 488, 0.514. 5 B 457. 9nm 1548, R TN LYY 10°mW /em 7, BLET 6
B Dilor X-Y gﬁ%ﬁ%ﬁ%ﬁ

2 SBR5Te

WEE K Zn, Mn.Te 1= THE '
WA YA ERE RS E C,.. 2 Lo, Lo,
Mn.Te FHMETHEEEFMNRA.H 1 4
Cd, .Mn.Te fl Zn,.,Mn,Te 7 80K R 64575 70, )/
FREMBMMHXRZLHFCI S M T | o,
HAZEEXK ZECL Mo Te P REFEF BT EX ca, e e -
WERAT A R e =1 TO, Mg m I
2P F LO, #H 8, 26-CdTe # G 1 7 K B ‘
7RY. T Zn F1 Mo B9 B AHZE A AL 7E Zn, -, " Lo; 2n, Mo Te
Mn,Te 47, J2 75 F 0 @75 Ft T 4 R0 d
KRBT N W 1 B S BB/ To .
it 2 ZnTe B9 TO 1 LO LI B SARAF 3L o o5 10 o3
(F 3 8 ZoTe . Mn; Fi# ~ HRUMA, HBE i
&% LO, f1 TO,,ZnTe # LO 1 TO & T 05 B 1 80K FCdi_.Mn.Te #l

N Zny—.Mn.Te B

PP K LO, 7 TO,; & = B 1 1,10, K e
& MnTe i LO, # 8L TO, XN MnTe Fig. 1 Raman frequencies of Cd,..Mn_.Te
By TO.T1 LO, #1 TO, M B MnTe . Zn H. and Zn;...Mn.Te optical phonons at 30K

Kl 2 R+ No. 324 ESE i 300K T
B2 . P AT 183cm ' # 209. Sern AR @ BUEIE 4 B A LO, B LO, BEHE LT
393cm ™'l 419crn ™ ) B o B S B A O R GBI LO, -+ LO, 414 B 210, {5, &
123em ™ ZL B W) 5 0 D1 A Y F AR Kk B Te TRFHII AR S350 50 2 REY. Zn,_,
Mn.Te #EHLMHERHHETRLE RS XMI7TIPEMHPMERTLE —K,EH Zn,_,
Mn,Te HEMH 54 R E A MR EF THERA.
!

r !




104 i 5 ZE kU EH

16 &

A 3 o #E 5 No. 412 4 80K
TS g, A.=514. 5nm A, T
DL PR e W R % 1, AR BRI
Ftdriaom e v, B 3 T 209,418,
427.436cm ™ Lb B B 0853 X R ZnTe |2
By LO B 2LO EF.LO+LO, &
F.2L0, AR, P LO, 4 Zn, Mn,Te
BHFHXERF ERFEAWE LO Y
LO, BT GH, IREAEF AR5
PR & £ BiF e 2 v, W SR ] Wef 1% 4 58 o Bt
BH2E B 3IHNT «=627cm  &biF
AR B LO = ) B 8
b,

¥E ZnTe/Zn,_ Mn, Te 8 %1 -H
T B2 a1 R AU ™= A 19 A 7 ¥ 152 TRl
BN FE T AR dw?,

duno = Al + (273040, (1

He Ay, AR 57 51X R 35 48 R #0481
FEhsligey e TEfc# 4

(Cu _ Cl?.)

MH = 2]’%0 C11

€, (2)

__ [t —g) (Cy +2C,)
ﬂr-‘] I: 2501_0 Cn ]el-

(3

X B e 9 di T T W o G SR LN AE
. B = (alcﬁ_a.)ffa.vaLEHj!gﬁﬁTﬁﬁ'ﬂ%

B 2 iR 300K TR R No. 324 ywl & il
B2 ¥ A.=514. 5nm £&
Fig- 2 Reman spectrum of No. 324 sample
at A00K excited with A, =0514. Snm line

I E T R R A R ]
w fem™'

3 80K TH&kk ZnTe/Zn;—,Mn, Te
FE 8 No. 412 MR 3L IR S il - B 5
Aa=514. 5nm 2%

Fig. 3 Near resonance Raman spectrum of
superlattice ZnTe/Zn, ..Mn.Te No. 412
sample excited with A.=514.5nm line

THHANARRRES e ERPHR2EH & BHE N ZoTe 1 Zn,_ Mn,Te f 285 5
HELY=1.2,(p—g)/2ano?=0.6.C, =7, 13X 10" N/m?,Cpy=4. 07 X 10N /m?, an ol @n0,
43 24 210cm  Ft 215cm M, I BB Swo=—0. Tem !, dono, = 3. 2Zem L LA R (S R
B 3528 : wo=209cm ™ .o =218em ™ i A BN H SRR RN FSF

MBS ERMM R —E

B 4 HEE T=80K TEM# ZnTe/Zn,_.Mn,Te 5 No. 331 #/W R Y. M T « H
o (2=0.06), L% P Y WEER ZnTe #) LO.2LO FE B GLOYE T, 3 F «=208,
417.626cm ™", Hj A, =488nm % . 7E 13~ 300K #5 B Pyouf il 3L A 8 5 No. 412 Fy3E3tiRm
SRR R EARSRR T W B EGT IR, AN AR LO M1 LO, BF
BT EH A R DL B LOy A5 -t 15 A3 3R T 2 30 A0 80 988 2 Y Y R T




2 B W:ZnTe/Zn;— Mn.Te # & # 5 B 2 8 5H 105

fE ZnTe/Zn, Mn, Te # & #

—————— BRI 3), 8 LO A4k 78
! * - w= 348cm™ &b 3 A — A B B W
! 3 grsteson). i, 7E H K7 1% Zn,_ Mn, Te MR RE

il 5 R FETE  H R B AR L

=er R/ T HERR Yy 9256 W iy ] REHE

Ty 0 B 3% A 9 XY ZnTe/Zn, .
il YA Mn, Te 3 5 4 9  I0 5 TR A
e THE: B 20=348cm™ A 3
w/ em=! £E 13K F @=174cm 4t i /N )

B4 BOK T ZnTe/Zn_ Mn,Te 3§ # 8 MEERAEESTFE.hFRF

No. 331 B IEHE S 638 . M E X A.=514. 5nm 2% FUFEE N ZnTe Wi, B AL

Fig. 4 Near resonance Raman spectrum of ZnTe/Zn,_ .

Mn.Te superlattice {(sample No. 331) .the spectrum was . L7 06 S 8 Y O .
excited at 80K with A.="514. 5nm line RIEEE B, HREA
EARABERTRR R

cos(g.d) = [(F + 1)/2y]sink(g, d))sink(q, d,) + coshig, d,)coshlq, d;>, {4)

AV g g MARAATFEREESRHAEFE NS’ .4 .d SRR B 2.
MR A AR 2 ) 20 . FER TR AR

Plwd = g (@) /eg{ew) < 0, (5}

HA ep(wdF e4(wd gt ZnTe M Zn,_ Mn.Te # 4+ EH. 3 ZnTe: e (w) = (o) [(a? —
wio? )/ (e —awro?) 13 A Zny . Mn,Te:e5(@) =e(c0)[ (o —wno,?) (w? — ang,? )/ (g — wrop ) (e
—wr0e?) ] B LO<<w<C1.0,,LO;<<w<<TQ, &, TO,<w<TO. )

WU EHT ,wr=174cm 'Y 8 TO,<<w<<TO M AEHHS T BIFEEETRHA
=348cm ' fH8E RIFT R ¥ R AR TR

3 4B

FI MBE FriE 4 K72 (001>GaAs WK F#Y Zn,_ Mn, Te MBRAG SRR d 63
FFEA ZnTe/Zn, . Mn, Te % #0539 8 i 7= 01 B2 2 B8R 8 KRS
FHTRERS Wl GAFAFHIEAERSEA TR ARG RSERITHE
B HIKLE ZnTe/Zn,- . Mn_Te 5 ¥ & W F I T oof 72 2 WA 1 B A 77 4.

2% 30K

Furdyna J K..J. Appl. Phys. .1988.64:R20

Molva E. et al. Appl. Phys. Lett. .1993.62:796

Legras R, e al. Electronic Materials, 1994,23:313

Pelekanos N. et al. Phys. Rev. ,1990,B41.9966

Xuezhong Wang, et al. Solid State Communication.1995.95,525

LA I o U L




106 A E5ZXRMEEHR 16 %

f Warnock J, ef al- Phys. Rev. .1995,B51:1642

7 Peterson D} et al. Phys. Rev- +1586,B33:1160

& Sub E K. # al. Phys. Rev. ,1987,B36:4316

9 Eunsoon Oh. e al. Phys. Rev. ,1993.B47:7288

10 Socod A K, ef al. Phys. Rev- Lett. ,1985,54:2115

RAMAN SCATTERING IN ZnTe/Zn,_Mn,Te SUPERLATTICE*

Chen Xi LiXiaoli Liu Jizhou
{ Department of Pkysics, Peking University, Beigng 100871
Laboratory of Excited Stute Processes, Chinese Academy of Sciences, Changchun, Jiling 130021,China)

Wang Jingjing Zhou Hetian Wang Xuezhong Chen Chenjia
(Department of Physics Peking Untoersity Beipng 100871,China)

Ling Zhen Wang Jie Wang Xun
{Surfare Physics Laboratory, Fudan Usiversity. Shanghai 200433, China)

Kong Xianggui
{Laboratory of Eicited State ProcessesyChangchun Institate of Physics,
Chinese Academy of Sciences. Changchun, Jiling 130021, China)

Abstract Raman experiments were performed in a temperature range of 13~300K for the
diluted magnetic semiconductor ZnTe/Zn, .Mn,Te superlattice . Multi-phonon spectra
were observed. In near-resonant condition, the intensities of Raman lines were increased
and their FWHM narrowed significantly and more Raman lines were observed. The fre-
quency shifts induced by the strain effect were calculated and compared with the experi-

mental results. The interface mode (IF) was observed and assigned.
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