BINERIHIBZ CsPoBr: IS EFE AR
RENFMHEEMR
WRA T, RAN, BT, BEEY, KAMEY, Pl

1) (FURZB RS TRE2ER, 9L 556011)

2) (FERRF G TR, EK 400044)

3) (ERHEH KRG H BT, HEK 400065)

B
VAR, HYRIES4KTT CsPbXs (X=Cl, Br 8l 1) BKH A CIREOH. 7t

Fr7 %5 (Photoluminescence quantum yield, PLQY) PAAzéMgfe 0 5 45 A0 55
A2 N T FL B AT . AR 1717, 5 PLQY F53E T 100%MKIER 6 A LT YEAH EL
WG KRR 1 PLQY A LLEHIG. 7E8L, SR HER S S e =R T A
THAAZMET 4 nm [OFB/NFRIES (Sn) $54% CsPbBrs | Trt, FRxf g iRei: I
RICKFERAT TR . G5 RR: FEE SnBroyimINE MG, &1 &SRR g
RN, R ITE R LR, FifE SN, SnBry/ A 0.03 mmol 1) 3.33 nm I
/NB 223 nm (SnBrz A 0.06 mmol B ), SERLAGH A BT H 490 nm W58 & 472
nm. 4N SnBrz A 0.05 mmol B &L IFIEE 2 S KL 5 4% CsPbBrs &1 i /s H
BARIE2EERE, FRIRLA 2.91 anis SR XRD £ 8 T A7 57 06 5 5 5k, o
TR FTUWERL T 472 nm b, PLQY ffmy, B2 T 53.4%, £ 15 R)a,
HR RGN BA R AR EE, 6 PLQY IR EEHHIM) 80%, A 42.7%-
UE B I&E B8 I SnBro % CSPBBrs AT %545 2% 1T U8 /) e R 2 il ) 465 A 1k
REFN L2 PERE

REEHE: H/NGRL BBk CsPbBr B4 &R Wt WFEMERE: YOtk
PACS: 74.25:Gz,~78.20.Ci, 42.25.-p, 42.50.Ct

& SOWERBOHRITUE G5 : ZK[2021]245), E R B AR 54 (S : 61975023,
61875211, 51602033, 61520106012), F B £ 1= % TR (#HL#E 5 : BS202004, BS201301)
LB A P R R A BHTR R L IR Gt 5« BYRHE & A A [2019]01-4) FISE N A
HE TR E KB R E (S B9%E KY 2[2018]035) HEBh IR,

+ BHVEE. F-mail: zengfanju@cqu. edu. cn, weihu@cqu. edu. cn, xstang@cqu. edu. cn
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15 &

TN K ERE CsPbXs (X=Cl, Br, DD HHEAR LT EMH. k.
PN E T 7% (Photoluminescence quantum yield, PLQY) 75 LA 56 & S ik A=
SR RUTE ARG R L R LA ARRO S S s FL AT S RS T2 ORTE), B
B 777 % (Photoluminescence quantum yield, PLQY) &7kl &K EHE TS
RHOE TR AR, 3B K e & SRR R G RE 71T SR
G5 K4 3 THT R o Bt A M B S5 38 2 S M A BHR) PLQY o H/PLQY K& T 100%
1) 2% 5t (CsPbBr3) 5 £t (CsPblz) & 1 sl EL A, A Dy 372 e €t 5 B 20 €00 1) '
CsPbCl; ZOGE T R EAK (10%), HEAMRATE, TEHG 7R A6 =
B R R S HEN, x84k CsPbCh i PLQY BUKF 22 H T
CsPbCls AL 28y 71 H BA BRI R HE -5 B0 CsPbCls R 4K |
CTE AP AR, 0 ORGP BT AL FAVHE M PRI, An AT B e G 4
B & T R I RO G REATIAF AE PR

N T e WG AR BT R RO MERE, RE B TV AT
CsPbBr3 &1 RURAS MEE T FUAOCHR, AERE, BHTETREEN, Hil
FRAFE, BAPHKELRE, RGN EHIZB K, RAKRE T8
TV G G CsPOBIClix 81 A, HH T kg B AULEC 33 CsPbBrxClix &
T R AT EN Y BE U, ROE T SINE TR N S B SR B
F MPBPO T A ERE R T PO> B T AT B AR, 1207 T A R AR
BT RBET G, GREAIRG IR EDCE Y &1 . B, X
CsPbXs f iR &5/ BEAT Cu?ts Mn?". Sn**. Cd*'. Zn>'. M1 APE B FHB4)E,

ANTRIRE P B A 1 4 s B B SRR % B2, BlAL 7 BT RS Rm T BT RIK



JePEREIS2, Hodr, Ward van der Stam USR8 8 & FACHIE G L T PLQY
EiE 62%[1 Sn? B F#54% CsPbi«SnBrs W T 1 (479 nm), IF BB %
CsPbBr; & T ml il A R m DG E T R ROGIERE . SRR, ZINEREER
IR BB SR %, RARENE S HRARIB AN CsPbBrs &1 11, 1 J51E
AL TR B PR BB L CsPbixSnBrs BB T A, AWM T EEEHRAR
21, BE W4, Xiangtong Zhang SEPAFEH RS HEE  T#/NK UKL (~2 nm)
Sb* B T8k CsPbBrs & 15, JRINFRMC T &1 SR MBI AE &R Ani& K i
REFIZGPERE, Afm s T R AOCTERESR ML 1T IR L

AR SCR F I AN G5 & 1R 75 VR AE S IR T A R TR 14545 4% CsPbBrs
BT (ET 4nm), FExH MR ERDL 2 REIEAT THFT . SR EIR: S
SnBry AN INE AN, & AR T SRR AR/ 3.33 nm (SnBrz 0.03 mmol) /)
# 2.23 nm(SnBrz 0.06 mmoD), & B A eI K A=W R 542, i1 490 nm (SnBr,
0.03 mmol) ¥4 472 nm (SnBr; 0.06 mmol). %8/l SnBr2 A 0.05 mmol K,
BTG (472nm) B PLQY fsr, N 53.4%, wOUKRIGEA RIFHITRE
Y, AT LR i, H PO R FIEA KA W R, 560 T 472 nm 4L,

& T G RS APEQY LR FF VI 80%, N 42.7%. %7 iEE LT %)% PLQY

el

L BRSNS RO E T, NSRRI R E T
AL T S

2 52 I

2.1 SEIHR}

BALEY (PbBra, 99.9%) FIiRALAE (CsBr, 99.9%) MG %3G AHY

BHIRATM I, RIALEE (AlBrs, 98%). JHER (CisH3402, OA, 80%). %



(CH3(CH2)7CH, OAm, 97%) FIHZK (C7Hs, 99%) MWT ki T A4k
B PR A F o —F3E Z W% (C3HINO, DMF, 99.8%)+ IE it (CeHisas 97%)-
LIRHHE (C4HeO2, 95%) TEFBR7 Sigma-Aldrich.

2.2 H/NRLE 5 CsPbBrs & 1 S il &

FRE 0.4 mmol (146.8 mg) PbBry Al 0.4 mmol (85.1 mg) CsBr T 20 mL &
A A BRI, B 10 mLDFM IR, IIABBREF, BTt a
BEATHERE, BRI AEM. M 1 mL B 0.5 mL R EARSE #, IR
SRR N SRR . FRE 1 mmol (278.5 mg) SnBr T SoiL &FA K B 7,
M 1 mLDMF V7 &G BT (TR, %5 & PR R8s AT ik X
SAHED, B SnBry 5EAE M. B 4 4 20 mR\EFR G, 230 10 mL
R BBl 714507 I B T W90k & RORacE . SR AR G T A G H 1
mL CsPbBr; B WA (PbBr: £1546.034 mmol), [FRF M B iR E A A &
(Y] SnBro ¥, TN FH 2R ), R 2445 #E 2 min, BP3RAT Sn*" 25745 4% CsPbBrs
B RBRE. b, iR SnBrs #4128 30 L (0.03 mmol SnBr3). 40
uL (0.04 mmol SnBr3), 50wL (0.05 mmol SnBr3) B¢ 60 uL (0.06 mmol SnBr3)-.
i, R ZBRPEEANE Ot (ERILL: viv=3:1) ST & &7 SURAA T 3R 4 &
IV B A BV, B 3 IR, BUtE i T IE ke, BIRERS 4 FhasimA
[F] SnBoATI#15 4% CsPbBrs &1 4.

2.3 FERLRAES 61

BT & R T A AR SE MR X SR AT TR AE (Xeray diffraction,

XRD, CuKairradiation, A=0.15406nm). & MK Mg EEM TR

F e K] (Energy Dispersive Spectrometer, EDS) )X Fi% 4 B 7 &



(Transmission Electron Microscope, TEM) #47RAE. WIRGEE . 26 60E DL
wKIE T 7% (Photoluminescence quantum yield, PLQY) 435Ik H & 4b-A] WL 43
JEOGRETE (UV-2100) % T &2 01E4X (Edinburgh fluorescence spectrometer
FS 5)REATRAL « BT G FE AT i K 90677 an il & 5248 (QM TMNIR, PTD
HATRAE . A e I fe MR KU AT .

3 &R
3.1 S5kt

B 1 NPT & AN A5 2% CsPbBrs &1 1T XRD Kl s K SnBra i IN&E N

0.06 mmol I, #457% CsPbBr; & 1 KUANAE (200) AnHRECATNIE, HRGE IR
CsPbB; & T £UIITE (100D (110D F1 (200D FAH H LA B RATH I, 5 PDF#18-
0364 5K X BiH) CsPbBrs £58KH0" dh i ZA W) A 14, Ui BHE 5 A A
CsPbBrs &1 B d iR 454 . BRI 2, = SnBr i IIEY 0.05 mmol I,
Fr & L 215 2% CsPbBrs 1 1% i T AT SR UGN 2 PR o 2 e 3, L SnBrr 78 1
N 0.06 mmol I, SATHMEAR AR SS, UM ERNHB IR EET RN
mn ERE, B RIS AN & s B Sh & = AR i g . E 22 T Sn?t (1,12
A) BT PEA/REPREE A (1,19 A) B, MURNKARR Sn? T B £ 1
P> B AL BN, K545 CsPbBrs P55k db R A B A 132/, A5 ERA dib i

LRI 2 BIBOR, B A R AR e PR



W SnBr, 0.06 mmol
WMLML\ a sz' oy "

SnBr, 0.05 mmol
1 (200)

0) (110)
SnBr, 0.04 mmol

Intensity (a. u.)

SnBr, 0.03 mmol

| | | PDF#18-0364
1 1 | . Ly 1

10 20 30 40 50 60
20 (degree)
K 1 %7 CsPbBr; & 1 A ) XRD K

Fig. 1. The XRD patterns of Tin doped CsPbBr3; quantum dots:

K 2 N85 24 CsPbBrs &1 s ) TEM Bl . 2 (a) - (e ) RN 8 SnBr2
4 0.03 mmol. 0.05 mmol 1 0.06 mmol FT# 18515 4% CsPbBrs & T i) TEM
B, SPEkAR 5 3.33nm (0.03 mmol), 2,91 #m ©0.05 mmol) A1 2.23 nm
(0.06 mmol). [fi# SnBr IR INE G, HANGEFRORAREE RN, X F 2R
HT Sn* B 142 (112 A) /T PO* BT (1.19 A). M3 1) HRTEM
FIRE T 501, BT BB/ R85 45 2k 3 SSEAITE (200D i T AT F S TR EE 292 0.28
nm [FIEMEA& RS0 R T & 45 2% CsPbBrs &1 s A AH[F T CsPbBrs
I aaAR LR . B 3 2N SnBr, A 0.05 mmol i AT & s 7 551 Cs. Pb. Br
Sn JCEMTCE MM SR E/R, Cs. Pb. Br fl Sn JLRBILI A TH 52
CsPbBrs B T 2590 o 3#E— 2B XN SnBra 4 0.05 mmol B fir& & T & i LT
Aeik i CEDS) AT 7 #r, Wil 4 Frs, U0 SnBra: 4 0.05 mmol B BT & Al &
T Rl Cs{ Pb. Br M1 Sn JuEw I 5 LL 43 714 20.31%- 8.68% 56.38%F11 4.63%,
U HL A AN 23.22%- 33.30%- 38.75%H1 4.73%, Cs: (Pb+Sn): Br i T LLZN
1: 1: 3, 5 CsPbBr; AL #H ) Cs: Pb: Br i 7L 1: 1: 3 WA, 44
B3, 4 nTRAUERH, ¥RHN SnBra I SEILE B 137 B4R CsPbBrs & 1 s T RS

T, &5 4 CsPbBr &1 .



2 %57% CsPbBr; &1 £l TEM EE(#R RN 20 nm). (a) SnBr» 0.03 mmol, (b) SnBr,
0.05 mmol, (c) SnBr; 0.06 mmol. #fiEIAXTRN. TEM K& 7 im0 #HE S st (High-
resolution transmission electron microscopy, HRTEM) (b RN 2 nm)o
Fig. 1. The TEM images of Tin doped CsPbBr; quantum dots (scale bars represent 20 nm). (a)
SnBr; 0.03 mmol. (b) SnBr; 0.05 mmol. (¢) SnBr; 0.06 mmol. Inset pictures-showsthe High-

resolution transmission electron microscopy (HRTEM) of corresponding/quantunidots (scale bars

2

represent 2 nm).

--

K 3 #4524 CsPbBr; T £ [#) Css BboBrfl Sn mE KT E S K% (SnBr, 0.05
mmol); KN 50 nm

Fig. 3. Cs, Pb, Br, and Sn element mapping images of Tin doped CsPbBr3 quantum dots. (SnBr»

0.05'mmeol). The scale bars represent 50 nm.

[l snBr, 0.05 mmol

Element|Weight|Atomic
(%) (%)

Cs 2322 | 20.31
Pb 33.30 | 18.68
Br 38.75 | 56.38
Sn 4.73 4.63

Counts

Total 100.00 | 100.00

[=

0 Y t
0 10000 20000 30000 40000
Energy (eV)

4 %% CsPbBrs &1 U H T REIE ] (SnBr, 0.05 mmol)
Fig. 4. The Energy Dispersive System (EDS) of Tin doped CsPbBr3 quantum dots (SnBrz 0.05

mmol).



3.2 R
3.2.1 Wl 5ot fe

K5 v Sn? B T AR T A MRIOEIE M ik K. WK S (a) ATLLE
i, B4 E BT AR ISLE 475 nm BT, BE% SnBrn IRINERI N, &
TN R A TER GO A 365 nm), SnBr, sl A 0.03 mmol. 0.04 mmol.
0.05 mmol F1 0.06 mmol i 73 5% N 490 nm. 482 nm. 472 nm 1 472 nm )5
REHE, A, 0 SnBra oA 0.05 mmol B BT & iR T A A7E, 47200 B & 516
B, BTS2 D G /R BT 5 1 PRQY SRR 4 Bk AT
B, W MHIIEAER N E T8 FS 5 SO, WA AN 365 nm, il
FRA3 BRAT DL & ST N 8] P OR 6 F20 B R A 1 BOR e FA. BAR R
JGTH, PLQY R E RO T HU5R LAt )6 3R m] 545 . 45 R an ]
5 (¢) FR, ININASFIE SnBro AT AR Sn2' 5 F152% CsPbBrs & T £ PLQY 4
M 43.4% (0.03 mmol)+ 32.3% (0.04mmol)~ 53.4% (0.05 mmol) F121.7% (0.06
mmol). [FIFEER N SnBrz 34,0.05 mmol B A BTG & T 5 PLQY feimr. UL
B SnBra 4 0.05 mmol AR I BT RS ERe s o 4% SnBr [
N 0.06 mmol & A I A I BATIA T 472 nm, {H 5% SnBr2 0.05 mmol
WEAHTE, H PLQYSTUE FF%, FFE T 21.7%, LN SnBra 0.05 mmol A [ T
31.7%. MEBHENIUE SR SnBro A SR /N o B 1 iU B AT B8 L PR 45 ot 1 R SR A
SRR CRAT, 4 SnBry TR &, W& SEGE/NRLE T g AR, Bl

HE RS AR -



’:-s'\ (@ —— SnBr, 0.03 mmol (b) —— SnBr, 0.03 mmol (c) 53.4%

< —— SnBr, 0.04 mmol —— SnBr, 0.04 mmol 504

\; —— SnBr, 0.05 mmol —— SnBr, 0.05 mmol 43.4%

5; ~—— SnBr, 0.06 mmol ’3‘ —— SnBr, 0.06 mmol =40 .\

c : >

2 8 S o

= > & 301 32.3%

g 2 & .
c e

8 8 20 21.7%

2 £ 0

1<} 104

2 g

< 04 T T T

350 400 450 500 550 400 450 500 550 600 0.03 0.04 0.05 0.06
Wavelength (nm) Wavelength (nm) SnBr, (mmol)

K5 $95%% CsPbBrs B 1 5 () WHOLIE, (b) 566, (o) RIEET/™F
(PLQY)
Fig.5. (a) Absorption spectra, (b) Emission spectra, and (c) PLQY of Tin doped €sPbBr3; quantum

dots.

4 6 A9 CsPbBrs i T s U BOLTEMMILL Il BB T AT K
FIASR LTSI ALY, TRIA tne RITEE v S0
e SR AL BRI o AR AL TR ) IR AR 2, 3, 4, S 6
HETH ST,

f(t)=Alexp(—%)+Azexp(—é)+A3exp(—TL) L

3

Tavg = % (Ait?) | XA (2)
T = e (3)
Tur = RS (4)
ey X (5)
K= (6)

XA A A A ERL vy oMl ol e 87 an A7 fi 1) 2T
. EGRME 1 Pros. WK 1 ATLIEH, WINARE SnBr, & KIS 7%
CsPbBr3 &= i P35 tave 779128 16.9 ns(0.03 mmol )+ 15.81 ns(0.04 mmol )+

17.73 ns (0.05 mmol) F1 14.78 ns (0.06mmol). ¥l SnBr2 A~ 0.05 mmol I ffr&



JRE T R N SO AR K . N TIPS R R BT R BRI, B2
W EETF v FEHE S e BHEEF « MAEHE S w7 7
TR, SRR 2 o, 45 REH, 7N SnBra 7y 0.05 mmol I i & U1 sk
LIRS 2w B, AFFRI A E ko AR, BEWIVSIN SnBra 79 0.05 mmol
I, Al R AR D A b 85 15 4 BT R AR S SR R S T . RIS NS
1) SnBr, Al RGN R 15 2% CsPbBrs &1 R ARAR S B, e

/N BB R G T AR PLQY R 28,

— SnBr, 0.03 mmol
—— SnBr, 0.04 mmol
— SnBr, 0.05 mmol
SnBr, 0.06 mmol

2

2

2

2

—— SnBr, 0.03 mmol fitting
= SnBr, 0.04ymmol fitting
— SnBr, 0.05 mmolifitting

Counts

- SnBr, 0.06'mmo] fitting

0 50 100 150 200
Timey(ns)

Kl 6 %7572k CsPbBrs & 1 rl I Ik K]

Fig. 6. The time-resolved PL decays of Tin doped CsPbBr; quantum dots.

F/) BBk CsPoBrs & iR & S 5L

Table 1. The fitting results{itted by time-resolved PL decays curve of Tin doped CsPbBr; quantum

dots.
SnBl‘z A1 T1 Az T2 A3 T3 Tavg
(mmol) (%) (ns) (%) (ns) (%) (ns) (ns)
0.03 12.36 3.60 69.05 9.33 18.59 26.17 16.09
0.04 4.52 1.83 69.01 9.16 26.48 22.92 15.81
0.05 20.32 5.86 65.26 18.25 14.42 52.28 29.96

0.06 4.42 1.65 69.56 8.10 26.03 21.64 14.78




K2 WWHEEHFW v FRNEERHW te W E AR « IR 25 R o 1l
By R
Table 2. The calculate results of Radiative lifetime 1, Nonradiative lifetime t., Radiative decay

rate «;, and nonradiative decay rate Kur.

SnBr; Tavg PLQY Tr Tor Kr Knr
(mmol) (ns) (%) (ns) (ns) (x107 s1) (x107 s1)
0.03 16.09 43.4 37.07 28.43 2.70 3.52
0.04 15.81 32.3 48.95 23.35 2.04 4.28
0.05 17.73 534 33.20 38.05 3.01 2.63
0.06 14.78 21.7 68.11 18.88 1.47 5.30

3.3.2 RtkaE

Ba, N T PUJE BN T Z DG T AT O AR P, | X PRI SnBr
0.05 mmol BT BT /) fR & T /U AOGRSE BT T TT . AP T R
S 15 R (K, BEE>60%), 7 AIRAFBERN, 231 5. 7. 10 1 15 KI5
JEIGIEREAT TN QUK 365 nm) SORMHFEE 1. 10 M1 15 KRG ET A1
PLQY #AT 7, 4R 7 Prome &7 RET PR 15 Ra, Btk
Bt L350 W SR A, AR 1,10 115 K62 T AU PLQY 1K KA 53.4%
48.6%A 42.7%, RIAFTH W3R, Sn* & 14524% CsPbBrs & 1 ki1 EA 472 nm K]
WCRS, SAFBCE DR IR/ Foki & 7 1) PLQY MHEL, AXBEAS T 10.7%, 1)
TREFEE 1 RIEUVRLQY 80%. $EHI¥SII SnBra 4 0.05 mmol 5 B /) di At
BB CsPoBriE ¥ RUE T U B RIFI AT v, 7R T 866 a4



500 60
. 
480+ . 50
S 2 ® -40 o
£ 4604 == PL Peak >
X -m-PLQY >
© 30 o
O 4404 E'
i 20
4201 10
400 - T T T T T 0
1 2 3 5 7 10 15
Time (Day)

K7 B 1152 CsPbBrs B RUK TR AL 1-15 RINTOCIEN B PLQY AL
Fig. 7. The PL peak and PLQY of Tin doped CsPbBr3; quantum dots fiom 1*to 15 days.

4 & #

ARSCR FHIS MRS ) 5 IRE IR N A R AR 4 nm (/N d R
(Sn) 4% CsPbBrs &1 . LTI SnBr BIAE, & T A5 4
CsPbBrs & 1 5, X HASMRHERD G AR REAT TR E. AR, IINAN R &
SnBr, A AR /N ek 2 T A R A2 BB SRBr S IHE 3 I0,  BE RO/, (H A%
[FFE JLPANE, 3504 0.28 nm.o FEWRIAr B I AR —B, SR RE NI SnBr, i
IR I T #E SDSnBr TR INEN 0.05 mmol B BT & BUKIZ) 2.91 nm
[P /N iR CsPbBrs &4, XRD 75 i [ i 7~ HH B 53 AT 4 04, 596 (472 nm)PLQY
i, B3] 53,4%. TR 15 RJE, ROGEAKRAE R, iRk
8, HPLQY J42.7%, J& R T R — R 80%, IEWiZE 7R AA R
U R AR TE T - 24 SnBr RN 0.06 mmol I, & K& AT NI 6 & 5
{HIL PLQY A 21.7%, EL# N SnBra 4 0.05 mmol B F#{K T 31.4%, XRD % &%
ATHHIEAE 55 . IEWTR IE R SnBr, X} CsPbBrs &1 T84, AlG R4dE
B R 2 R R G TERE, T BRI SnBry 2 X B AU Eh A B

M, BUEHAOCIERERR. 1075 BRI SnBr, 79 0.05 mmol FIEE /I
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Abstract

All-inorganic perovskite CsPbXs (X=Cl;/Br-and I) quantum dots
(QDs) have been wildly utilized in opteeleCtronic devices due to its
tunable photoluminescence, high photoluminescence quantum yield
(PLQY), and narrow-line width photoluminescence. However, the blue
luminescence PLQY .0t €sPbX; perovskite quantum dots is still lag
behind their red./and\ green luminescence (PLQYs nearly 100%)
counterparts Hereiny we present a facile strategy to synthetic ultra-
small blue luminescence Tin doped CsPbBr; perovskite QDs by
supersdtirated recrystallization synthetic approach at room
temperature, and the particle size of as-prepared QDs is lower than 4
nm. The crystal structure and optical property of Tin doped CsPbBr;
QDs are characterized by XRD, TEM, ultraviolet-visible

spectrophotometer, and fluorescence spectrophotometer. The results



show that the particle size of as-prepared QDs is slightly shrink from
3.33 nm (SnBr; 0.03 mmol) to 2.23 nm (SnBr; 0.06 mmol) as the SnBr;
adding amount increase, but there is no obvious change in the lattice
spacing of doped QDs. The partial Pb for Tin replacement leads to a
blue-shift from 490 nm (SnBr, 0.03 mmol) to 472 nm (SnBr, 0.06
mmol) of the optical spectra. The highest PLQY and the strongest XRD
diffraction of ultra-small Tin doped CsPbBr; blue luminescence QDs
is obtained by adding SnBr, 0.05 mmol, and the blu¢ luminescence
located at 472 nm with the PLQY of 53.4%. Ther¢ 18,10 any change in
PL peak of Tin doped CsPbBr; QDs (SnBrj 0.05°mmol) by storing it
under the ambient atmosphere for 15 days, and the PLQY of Sn** doped
QDs is still remain 80% of the initiakafter 15 days. It is concluded that
the crystallization and optical property could be effectively improved
in Tin doped CsPbBr; QDs by partially replacing appropriate amount

of Pb by Tin.

Keywordst, Ultra-small, Tin doped CsPbBr; quantum dots, Synthesis, Blue luminescence,

Optical property, Stable luminescence
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