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Abstract ; All-inorganic perovskite CsPbBr; microrods were prepared on mica substrates by chemical
vapor deposition( CVD) method. The morphology and crystal structure of the samples were charac-
terized by scanning electron microscopy (SEM) and X-ray diffraction( XRD). The CsPbBr; exciton
luminescence was studied by temperature-dependent photoluminescence (PL) spectra from 10 K up
to room temperature. The results reveal that there are two emission peaks at 10 K, which were at-
tributed to exciton emission. The peak energy at 2. 328 eV with a full width at half maximum
(FWHM) of 20 meV was identified to free exciton recombination, and the peak energy at 2.313 eV
with a FWHM of 29 meV was assigned to bound exciton emission. The peak energy of the free excit-
on monotonically blueshifts with the temperature increases, and so does the bound exciton until 120
K. Above 120 K, however, the peak energy of bound exciton tends to be flat when the temperature
increases. Furthermore, the FWHM of the free exciton or bound exciton increases gradually. We
have demonstrated these temperature-dependent photoluminescence properties are mainly due to the

interaction between exciton and longitudinal optical phonons(LO). Our results could provide deeply
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understanding of intrinsic excitonic properties of CsPbBr, perovskites, which may be helpful to the

development of high-performance optoelectronic devices.
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Fig.3 SEM image(a) and XRD image(b) of the CsPbBr,

microrods
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Fig.4 Fluorescence image(a) and PL emission spectra(h)

of the CsPbBr; microrods at room temperature

3.3 TRIEHIESH

g ¥ ik — 25 I ST T AR - 22 18] AR BAE
FHFRATIE T A 3245 A9 A2 TR 2O I I 3R e v
SEATIEA . &S R 10 ~290 K I BE R 9k
i, W LAE B LE R AN IR E X ] B T (Free
exciton, FE) F1 ¥ 4 F ( Bound exciton, BE) [
PN A IR B T = A2 Ak, 7E 120 K ZHif,
I WA R R AR R e S R B A W R Y

240

200

160

T/K

120
80

40

228 230 232 234 236 238
Energy/eV
[§15  CsPbBr, FRARK A IR BE AR Y 2¢ D661 IR EE
FE A 10 ~290 K,
Fig.5 Temperature dependence PL spectra in the range of

10 =290 K in a CsPbBr; microrod



852 K

¥R Fa2 B

B 120 K Z 05, B M aRsn 4 i,
AW AR R TR, R T 0k v e
(FWHM ) Wz sk 38 | e s B ik 55, 1 1
KPR HE X LE G2
[l 6 SRS A B iR AR C R,
KPR R SR R, BB IGE FETT A Arrhenius
ARSI LA AR R
I
Iy = +Aexp(0—EB/kBT)’ (D
I(T) RV 439k T K RO K 2 G5 A 3 i, A
HPNE W SEE, NI T RERE b, YRGS
WEC RIS SRR RAEE £, ~26 meV,
55 SCHRARTE g — 2 TR B I A R I A B
(~26 meV) Y, LI DIEEE R M RE
HWAFAE, Z M B9 EE R A THTNES

F oA | %

5x10*
= Exp. data
4x10*- Fit. curve
S 3x10*
=
£ 2x10°f
E
1x10%F
| | | | ?i
0 50 100 150 200 250 300

T/K

FL6 [ o B e L A2 G AR
Fig.6  Temperature dependence of free exciton emission in-

tensity

PE— A, AT T A RE R B R A Al
AISCR SRR, WA 7 s, R TEEOT &
SE m ke R T Ak B 22 ) Ry 4R 5 2R, ) CsPb-
Br, S5ERHT (1 B S IR G R AT A R U

! +1],

E (T)=FE, +AyT - A;
(1) = B + A T exp(E/kyT) -1

(2)
Hodr B, SRR R 0 K I B AY 58 %, 55 0 N
K PR I T 75 27 7 o B G Bk, A =1
L T OB 1) A X HEBR B0 R0, A, A,
53 R AR IR HL 7R R T AR B, R
e PR Re R, ARYE AT S A5 Rk T
PIA NE R AT LA HBS 5 AR w5 A A
MSHERE R 1 Th, SRR &, 7
120 K DT, Ao B BE L S Ze M Kt

M 120 K ZJ5, B L8 fb s, Rt oe
fiti# , CsPbBr, F5EEA (7B £ 2 Pb 1) 6s FLIE
1 Br 1) 4p P Z<4b T AL, Pb—Br—Pb Z [H] [
SR R £ AR A 2220 Ph A Br BB LT =
TS, M 5 R A7 BR 9 28 460 X TR R X
3, 7 BRI 2 A A = P R T S BT A R
RS LY Ph—Br K38, BB F = BB
REA, (AT BRI 0 T Bl L T v, PR
SVEFIHGIR S0 T Ph—Br B A 15 S
R T RE SR T8, AT HE G2 21 B Yy 388 o, AR 4l
1,5 CsPbBr, BF A A XN, X
AIRE S IR XA G, LG 45 R K 81,
SR T EAEH TR TR E
(44.2 meV) K T5 A W HHEERH KT
B (23.4 meV) |, ULHASRZEM 75 & e R A
2ETE AN RN R

L @ Free exciton
2.351 4 Bound exciton
Fit. curve

2.321 W

2.31 I I | | |
100 150 200 250
T/K

B7 T o B RS A2 e 2R

Fig.7 Temperature dependence of exciton peak energy

F1 AX(2)PUAHBHSH

Tab.1 Fitting parameters in equation (2)
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