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Abstract

In recent years, halide perovskites have demonstrated extensive applications in cutting-edge fields
such as photovoltaics, light-emitting diodes, lasers, and photodetectors due to their exceptional op-
toelectronic properties. In this study, we mixed CsPbls perovskite precursor with polyacrylonitrile
and spin-coated composite thin film. Through annealing treatments at 100°C for varying durations,
in-situ fabrication of perovskite quantum dot in polymer matrix was achieved, and the fluorescence
intensity variations over time were systematically characterized. The results revealed that PQD
films with a thickness of 1.7 um exhibited optimal fluorescence performance after 120 min of an-
nealing, achieving the highest fluorescence intensity and narrowest full width at half maximum,
while confirming excellent fluorescence stability. Based on these results, a holographic pattern en-
coding the letters “USST” was input into a spatial light modulator. The PQD film was then positioned
at the location previously occupied by the CCD camera for light signal acquisition. The target infor-
mation was successfully imaged, confirming the potential of PQD films for holographic display
applications. This work replaces the traditional photoelectric conversion process of CCD cameras
with photoluminescence imaging of perovskite quantum dots, providing novel pathways for related
fields.

Keywords

Perovskite Quantum Dot, In-Situ Fabrication, Holographic Display

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0

1. 5|

FERA M R ER G w5 280 o F A ke . R R A 0 A BRI e R R RS R B[ 1]-[3], R 4 i e L4
I T RS FSERET BT A — MR RIS I RO R, BRI E B E TR .
e A K AT RGBSR BOG FARRIE[4]-[7], 323 T T )2 R0 o X SRR A AR 22 A T
FORMUHAT R R, WOKPHREHL[8]-[10]. JEHERIIER[11]. KOG R3] [12]. WOLER[13] [14].
B P bR2E[15] [16] VA K R BEAR[17]55

PR B 7 R B CAE 2 AN USRI RIS AT R[18], (HH IS H, BiEsOtmE M Az,
g B — DR CASE ISR 2 B SRR B FH[19] 0 F0rb, T il 8 5 R 1 7 5 R A A 42 LR B[] ARG
IR ACHE M M AT AU B 2 —[20]. ShAh, REEEERE &7 SR BUR R O 2 7 [21],
{EHAE A B s 6B R (R T8 7 M ARG B R BR R [22] R, IR AL B S ORI e HLAE B
ARAIRI, 22T TR BB

TERWEFLH, FRATRIH] % T CsPbls A SRA/ZR MGG 2 &3, i 1 FiR. £ 100°CIR kb
AT T R EARY BTN, RV TR KIS BT sOtR s m i, SRR MER
KEFE R E R, B ORI R,  HE 91 B G AR m S S H . Sad Kb, 14T
e T EIRAETOE RIS H. TG G, Ut R T2 R 29, RE%
4t CCD AHHLRR T Bl T 75 R S 1015 EoRE[23]. %40 CCD AHEL[24], 4B4KE &1 mi MR N TV 2%
f£[25] [26], PTIEEEBUR G IR B SEI L PR BoR, e T E RO R, e BRRIRE T

DOI: 10.12677/japc.2025.142019 202 Bk Sei


https://doi.org/10.12677/japc.2025.142019
http://creativecommons.org/licenses/by/4.0/

el

WEDZ &

Wrigtt. AHTFCAE W] T IR K R T S SO R RN, Il eSO IR E S 1 A R
ANVIRE, AR T AL S R DU N SR B TR BOR 1812

Precursor Preparation Spin Coating Film Annealing

Figure 1. Schematic diagram of the fabrication and annealing process
for perovskite/polyacrylonitrile composite films

Bl 1 58 s/ RAKREE S ERNHE5RAIETEE

2. WMISRAE

I DI ACRIER S - AT WL e E BEVHII T 1 AT IR A T AT B R R e AR . I 2(a) P
715, CsPbl &1 A M EAE 681 nm Ab SEILH — D IRBE A A TG o X — ALV B P o1 46 (R B 1 i B DL 5
MIROEIERE, A m RIS VBT R AA B OAREN R I RS2 5. vt — B R R
JeEAREE, FATIE 7B T R E RO . A 2(b)BTaR, CsPbls B mUHEAE 572 nm K AR5
B AN RO, X5 S HTAT FUARIE ) CsPbls &1 RURFE WSO AH — B [19]. EAERERIRE, 2Ot
RS WEARR FIRGA L T MR TR A, X BRIESE TR T AT 2 A RO RE[27]
[28]. Wi 575 et R IE g (o DL R L se W48 (A7 A2, FRIRIIESE T CsPbls & (R S Sh il 4

[29].
09f
6.0x10%F

=

© . 8 os

< 4.0x10° | %

=

3 _g

2 s 203

£ 20x10°%} 2
0.0

0.0 : ' s .
400 600 800 1000 400 600 800 1000
Wavelength (nm) Wavelength (nm)

Figure 2. (a) Photoluminescence spectrum of CsPbls perovskite quantum dots; (b) Absorp-
tion spectrum of CsPbls perovskite quantum dots
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Figure 3. (a) XRD pattern of CsPbls perovskite quantum dots; (b) Raman spectrum of
CsPbls perovskite quantum dots
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Figure 4. Size variation of quantum dots under different annealing time
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Figure 5. (a) PL spectrum variation of quantum dots under different annealing time; (b) PL peak
intensity variation of quantum dots under different annealing time
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Figure 6. (a) FWHM variation of quantum dots under different annealing time; (b) PL peak
position variation of quantum dots under different annealing time
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Figure 8. Optical setup for holography display by employing CsPbls perovskite quantum dot
film as CCD replacement
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