#2E HH
200749 A

* 5 Kk 2 #H

CHINESE JOURNAL OF SEMICONDUCTORS

Vol.28 Supplement
Sep- ,2007

VELF O] PbSe MR IREh e 22N

PEEC REH BRY

KT KBS s

AWTAEYER BRESFHRYESHHLRE, M 31002D
CHARYEIBREASHRAERTRHT FEVEHBEREAXRE, L§ 200050)
G LEXEREYEE, LE 200030)

WE: ERHEKREY BaF, HE LA FHRIMEHERERT FFEE K PbSe # 2 W, PoSe 5} 1 # I i1 04 & K
HERED T 136~143cm™ ' Z A B WE PLOYURFEHE F(LO RSN, L F 83~88em ' ZEMPNREFE F 5
BOb¥ A FHBSH(LO-TO) 3, LA R A F 268~280cm™" Z A i 2LO H T ik 3. T B PbSe MK LO & T4
EHABEENRFAVEBS, BENEMYEERNT FREKMMK, RS EESHEZE MK REATR
IS8 . T 2% PbSe 75 FiRs1EW S E MW EIFH, J?Ettﬁﬁﬁ]’ PbSe i 55 5 (% & Ot % , F 4%, PbSe &

ERARLEREMEFEHHHSE.

%GR PbSe SMEMM,; MBI HEFT
PACC; 6150C; 7360F; 7830

RESHS: TN304.2 TRERIRE; A

1 5|8

REARERTF 3455 % F & PbS, Pb-
Se #1 PbTe #1T TR FRH LN B, HEX EMH
SRR FENRAETHRER . RW, FEEZN
BOLSS B R AR SRR A SR, &
BELY LB SRR T EN ARG SBE
EREEN. BRI B THET MR RL5Z
HEBOER KB TAE R 223K, FREM
KRR GREEL - SRETIFREERTHE
MR BAENSFATHELAR, LHAZET
REAXH B B—HE, ERGET ¥ EEN
REXERENERBRTEAEFEE NS
A XRERWAMEF BN FE RS
MAfMESE, RN SRR FLHEEZLEN. B
REREINEIELR T EEFFERERN .4
bt LA Bl 2 8CEE, MR T P ORI P T A
AR 5048 I 3 AR M B E E 217 PLS, PbTe #)
ATEBEEMNEF TEREBSHIRBE, W
PbSe HEHM® EH AL W S HHBREHE
SR BA TR R TFHEE WA R,
HEFMHN—ERANRMEEHEN. EIRE
LE HFIBERBERNRBURMELELR
BANYE MRASHEREREEETE A HE
BELTEIEHRNHEREARETEZHRE

«EXRARMEES FHT A GRS ,10434090)
t #IEE%E . Email: hzwu@zju. edu. cn
2006-11-30 53|

YEHS,: 0253-4177(2007)50-0103-04

#.PbS,PbSe W —Kr . EH A FRSMRESE
W2 i B WA F 1, pe A POS 44K K B W
SHHTREZ M KKE" . PbTe BT EH
WEE LO A T B TSR, K34 B o B 805 48
FIRBEF B 280 K 5 R AR AR [ s, B BT
WEB T PbTe i) LOMOAF . BERBRHER
B,ABE NaCLEMWN-VIKGERERSETH
B K FHENER NS MIENS T g X
MEHMNER,.BRSIBTRANXE.BRZBH
R BE AR AR,

AXFRMNASTRAETEEREREH
BaF, QID#K EAK T AR EEH PbSe MK, 3
%t PbSe WAL A& B AH1TT W8 RN E.
M BaF, (11D# & £ 4 KB A6 E E #) PbSe #E
B G B0 S i 45 78 4, PbSe 89 LO A FHi R B
BEEEEAREHELRXR,ITET WED PbSe
BHEWEHRENER.

2 X

PbSe B G HEMERKRERTIN A FRIME
(MBE) £ 4t # 17, ¥ I J 57 ## 3 49 BaF, (111) 3
4.Pb,Se WHBE (BN # B % F PbSe BEA K
HIEA(E B EAEXER19]P 4 Hi . PbSe £ 5 HE X
EESERL NT-MDT JEF /1 B8 (AFM) #17%
fEF 547 . R A Philips X’ Pert B4 ¥ X SHRAT 4

©2007 PEEFEE



104 ¥ B & 2 #

28 H

{CCHRXRD) il & # BE 04 S iR S5 M F 48 3 R i
SN ERAESEE T ENEEF A
JEARHY 514. 5nm ER KA, I EA K 10mW. £ B
JEH Olympus BB RAFIHES L. ERERY R
1pm, 43 6 R 48R Fl & E Jobin-Yvon /2 Rl & =
LabRAM HR 800 B XU LM Y, W EE R
Ander DU420 & CCD il #5. FA LB RELY
MHRE BEZRTHT HESPERY Iom ™.
W15 89 S T8 b & S i A i LR SR R
RENHBREZEEHUAHE.

3 &R

B14HTEKE BaFRAQIDHEEMFE AR
R PbSe BIEA WM &L EEIE, ELMNA N
FRAHTHER M ESRMNEEERE. AEH
ALUE S, F 84(88),136(141),270¢280)cm !
ENEEMBSE, EMNNEECESUTREN
SR, 3um B R PbSe T & A4 H 5 e 437
%:86,135,270cm ™!, ffi] 1um JE f PbSe 7 & #4 #
B % .88,143,287cm . I TR A B 5RR
BEEHEFRZANEHER, EIBNT EAH LK
. A F 135~143cm ' By iR shig# { F Pb-
Se i EMX H.08 LO A FiR3h, HESHEER
f) PbSe # LO M F 4 F 135cm ', ] & . % )
BNEREZ—H. MALTF 270~287cm ™ 1k 5 1%
MBEFEFLOFFIR . BANER LEREAR 2
EHXAR MEZHEFEL—BRERS BB
B. 50— SRS B NERE A% S &5
MEAFRETL, A TFHSHBTREGENRX
LA B FARES N, BT LAAE B B9 B ST i B
— RGN T — N EEBH BN EME M A
FEALIS M, B RA I — TR REEEH . H— K
FEREME  BRETURE_BSE TS, &8
# (overtone) 178 4 ¥ (combination modes) 7£ Z&
REREXFM EGHETRIMMMAETFSEH
B, MRIXEME T 2LO; B A EEFT A
AREBEFHASE, 0 LO-TO %, EAHER L,
BT & R TR G &R B R B s . WA
HEELBRHETURHX—A.

WAL F 83~88cm™ Byl i, MERE TS
LO-TOFFHR.ERMMERT, B FRIEFAE
FIRR ], B A ME D] TO 5 F BBt , {5 728 LLRT
B8R IEFE LMWK B AL TF 48cm™ § PbSe TO
ATRS, 54 F 135cm ™ # LO B FHKE,
LO-TO BEMIEEFA T 87cm WAL B . & LT iR,
HMARE 1 FREIH =/ T ERH &, 25
BET LO-TOMEE,LO LI K 2LO = FiRE.

MEASFTLUEY A TFEEMNEERR, S48

LO([4Tcm)

0 T00 200 300400 500600
R f# /om!

B 1 BaF2(11D#E LA K 8 F [F/F B PbSe H AL AYH & X

W BRI SN R AR SR,

Fig.1 Raman spectra of PbSe films on BaF, (111)

substrates with different thicknesses

the peaks is labeled.
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Fig.2 LO phonon frequency of PbSe films grown on

BaF: (111) substrates versus film thickness
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Fig. 3 Raman spectrum of PbSe bulk single crystal
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Effect of Strain on the Lattice Vibrational Properties of PbSe”
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Abstract: PbSe films with different thickness were grown on lattice-mismatched BaF; substrate using molecular beam epitax-
y.Raman spectrum measurements of PbSe films observed that PbSe samples exhibited Raman active vibrational modes: the
first-order longitudinal optical phonons at the I-point of the Brillouin zone (LO) at 136~143cm ™!, the mixed modes of first-
order longitudinal and traverse optical phonons (LO-TO) at 83~88cm™",and the overtone of LO at 268~280cm™' . With the
change of film thickness,the LO phonon frequency of PbSe shifts obviously,as film thickness decreases the frequency increa-
ses linearly. This is attributed to the mismatched strain between epitaxial film and substrate, which leads to stress on the PbSe
material. To understand the underlying mechanism of the Raman activeness, we also studied PbSe bulk single crystal and find
it is Raman active as well.
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