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Abstract: Chiral two-dimensional perovskites are a class of low-dimensional perovskite materials with
noncentrosymmetric structures. It combines the advantages of low-dimensional perovskites and chiral materials
and thus can be used to produce nonlinear optical effects. Various optical properties of low-dimensional
perovskites have been reported to be regulated by high-pressure technology. However, there are few reports on
the high-pressure optical properties of chiral two-dimensional perovskites, especially the nonlinear optical effect
under high pressure. The PL spectrum, absorption spectrum and second harmonic effect (SHG) of a high-pressure
chiral two-dimensional perovskite material (R-, S-)CIPEA,Pbl, were studied by the diamond anvil cell technique.
The results show that with increasing pressure, the PL spectral intensity of the material first increases to a peak of
1 GPa and then decreases gradually until it disappears at approximately 6 GPa, and the peak wavelength shifts
from 507 nm to 568 nm. The high-pressure absorption spectra show that there is a sudden change in the
absorption edge of the chiral perovskite at approximately 6 GPa, indicating the occurrence of a phase transition.
Under high pressure, the intensity of the laser second harmonic signal decreases gradually with increasing

pressure and significantly changes near a pressure of 6 GPa. These results show that high pressure is an effective
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way to regulate the optical properties of two-dimensional chiral perovskites, which provides a basis for their

future applications in luminescence, near-infrared frequency conversion and other devices.
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Fig.1 (a) Photograph of diamond anvil cell; (b) Micrograph of high
pressure cavity; (c¢) Schematic diagram of high pressure

microscopy spectral measurements
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Fig.2 (a) Crystal structure of R- and S-CIPEA,Pbly; (b) XRD results of

R-CIPEA,Pb,, S-CIPEA,PbI, and rac-CIPEA,PbI,

(001), (002). (003), (004). (005). (006) &5 i I, 5 3C
BRI A7 B — 3., RFE R, S FIAMEHERE & () XRD
SELA AT AL B (1) R, S BE & 101 506 407 B LT H
[, 3% 2 BB AT 5L A R [R] 1 b A% 880, 78R IX o T4
(S 4 2 B AR ] AR 55 (2) rac i (O 177 5 06
1B W R T RIRE S5 R 0 TR RE i, X R BH rac BERL I
firs T[] 2 /)N ) 46 2% A EL A T /N AR,
T A5 HEF 1Y R-CIPEA Fl S-CIPEA ¥4 i 1) 5 i A
HLJZ A H Hi 5 — R-CIPEA 5 S-CIPEA 4 i [ 4 HLJZ
B,

X T TR T S R MR E R R R
MRS o 18] 3(a)~(b) 43 Hh 1 AT 2 A g T
T S-CIPEA,Pbl, I rac-CIPEA,PbI, ¥E 5 PL YGiE, i
T R-CIPEA,PbI, I S-CIPEA,PbI, K47 M AR,
VAT R o WL & B, WIFRRE & Y PL AR B 3R &
A ARk, FEH IR, S-CIPEA,PbI, Fl rac-CIPEA,PbI,
6T SRl PL WA {7 & 43 #E 507 nm A1 511 nm.
B AR O, B AT R e R R 2 B S RS e
AN, YIHE 1 GPa 5k B T 35 B UG (8, L0 9 R

CIPEA,PbI, ) FE i (~6 GPa). X5 fh il 45 44 4 1
B4 2 B HES) A G, 7E M T rac-CIPEA,PbL, # i
T, LIS Z S HES, NS BN A SR B
i 15 25 ¥4 A bL T B9 S-5¢ R-CIPEA,PbI, & 22 .
Pl 3(c) 45t T PL WAEAE 0 B Bl 5 ) AR FH G R, X S-
CIPEA,PbI,, W& % K M 507 nm 725 1k %] 6 GPa [f} i1
) 568 nm, 1} %t rac-CIPEA,Pbl,, 3% K M & JE T #Y
511 nm 224k 2] 7.3 GPa T % 624 nm. ] DL & 3L XS 7
FRE i PL G DL K 5 R IR &t e R, (B h
F rac-CIPEA,PbI, 7F & & T A2, HLFf i i ) 8 1k
PR H K, X Fh 22 AR & 3(d) 19 CIE €8 & & rha] L)
TEE LA 1. ARG BRI O 2 1 S5 B e 5
22 W B 28 Ak, K Fh S-CIPEA,PbI, Y63 % b7 i 291 {6 it
JE i DT % €8 32 T 78 Ak Sy B 60 T AR E Y rac-
CIPEA,PbI, [ t6 ] A 75 G (R IR AR f R i e fS 6
HELE, BT FR Sk ROk A Ak
Wer ko, RIL e PL 545 %E, 78 CIE F b £ 8
hy A bR FE AR BB 1 I 2k i 42 . S-CIPEA,PbI,
1 rac-CIPEA,PbI, #F i 76 5 & F 19 & et i 22 5 &
B R0 T 5 AR ASUS T RTRHY it M 25, s
W T R R A T

BT A BT R0 8 5 BRI e A O, 3C
5% T S-CIPEA,PbI, il rac-CIPEA,PbI, Ff 5 75 5 e
T UV-VIS #H iii, WnlEl 4¢a) #1 (b) Fizs. 7T LA
F i, & R A K, S-CIPEA,PbI, Fll rac-CIPEA,PbI,
TR it P I WS T X 7 (R WA e A R B, HLAT AR AE
MR 225 . Xt S-CIPEA,PbIL, £ 5, Fifi 5 15 il 384 K
W W AN 2085 , 76 SR Ik 3] 5.7 GPa BRI i W et
X 7 9 A IR B AR R, W B i B E— 2D K, TR
WO bR RS, B T 25 Al b A O G TE ik
GyPE. BT ISR NS R R A RO, AT T
T BRAR I o X LG S5 R 3 iy PL 25 5L AT LA
R, WGH S PL W A7 B 40, 3R] T R i
[ PL >k F A7 i 09 F B &0t . TIHE 6 GPa [l
Bt I 4 9875 F2 W] S-CIPEA,Pbl, 45 ¥4 ] RE 77 15 19 245

202202114



i E ok A2

EE www.irla.cn % 51 %
S-CIPEA,PbI, rac-CIPEA PbI,
2000
2500 |
1500 | 2000 |
g £
2 3
9 81500 |
21000 | B
172} 12}
g g
£ 2 1000 |
500 |
500 |
o Lela . 0 . . :
475 500 525 550 575 600 625 475 500 525 550 575 600 625
Wavelength/nm Wavelength/nm
08 (@)
640 © & ' * S-CIPEA,PbI,
620 | 560. rac-CIPEA,Pbl,
0.6
E 600 f
£ e o 500 [
g 580 | ¢ =
< = @ 04 1
> e @
g 60 ¢ *® 620
%8 )
& 540 | . 02 t
520 | e ® @ S-CIPEA,PbI,
49 ] @ rac-CIPEA,PbI, -
soo Lo — .. . . . 0 - . . L
0 1 2 3 4 5 6 71 8 0 01 02 03 04 05 06 07 08

Pressure/GPa

X

3 (a). (b) S-CIPEA,PbI, il rac-CIPEA,PbI, ) PL J4 i Fifi 3 119 45 £k ; () PL U {B 07 B Bl & 38 19 45 1k 5C % 5 (d) S-CIPEA,PbI, 1 rac-

CIPEA,Pbl, %L1 CIE

Fig.3 (a), (b) PL spectra of S-CIPEA,Pbl, and rac-CIPEA,Pbl, under different pressure; (c) PL peak position versus pressure; (d) CIE diagram of S-

CIPEA,Pbl, and rac-CIPEA,Pbl,
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Fig.4 Absorbance spectra of (a) S-CIPEA,Pbl, and (b) rac-CIPEA,Pbl,
under different pressure; (¢) In situ micrograph of rac-

CIPEA,Pbl, under different pressure
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Fig.5 (a) In situ high pressure Raman spectra of S-CIPEA,Pbly;

(b) Position of typical peaks changes as the pressure
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Fig.7 (a) SHG signal of S-CIPEA,Pbl, crystal under different pressure;

(b) Integrated intensity of SHG versus pressure
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