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Study on the three—photon nonlinear optical absorption of
all-inorganic perovskite CsPbBr; nanoplatelets
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Science and Technology, Shanghai 200093, China)

Abstract: CsPbBr; nanoplatelets (NPLs) with different thickness (3-5 monolayers) were
synthesized by ligand-assisted reprecipitation at room temperature to study the nonlinear optical
absorption properties in the near-infrared-II window. The nonlinear three-photon absorption
properties of CsPbBr; NPLs were investigated by Z-scan technique using a laser with central
wavelength of 1030 nm, pulse width of 6 ps and repetition of 25 kHz. The experimental results
show that the nonlinear three-photon absorption cross section of CsPbBr; NPLs is significantly
increased due to the enhancement of quantum confinement effect with decreasing the thickness of
NPLs. The three-photon absorption cross section of the 3 monolayers NPLsis 4.1 x 107" cm6szphoton_2.
This study shows that CsPbBr; NPLs have excellent nonlinear multiphoton absorption properties in

the near-infrared-1I window, and can be applied in the field of multiphoton fluorescence imaging.
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Tab.1 The amounts of precursors and acetone for

the synthesis of CsPbBr; nanoplatelets
with different thickness

GORT R IR TSR/ PoBrATIR/mL  PYER/mL
3 150 L5 2
4 150 1.2 2
5 200 1.0 2
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Fig.1 CsPbBr; nanoplatelets colloids with different thickness
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Fig. 2 Z-scan experimental system
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Fig.3 Absorption and photoluminescence spectra of CsPbBr;
nanoplatelet colloids for varying nanoplatelet thickness
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Fig. 4 Time-resolved photoluminescence of CsPbBr; NPL
colloids for varying thickness
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Open-aperture Z-scan experimental curves and theoretically fitted curves of NPL thin films for varying NPL thickness
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Tab.2 Summary of the three-photon absorption cross sections of CsPbX; nanocubes and nanoplatelets

FEih PVEIEMEY K /mm ot =TGR TA/ (em’s’photon ) Sk
CsPbBry 4y KAz 500 1200 nm, 100 fs 117107 (1]
CsPbBrs 4k i 462 1200 nm, 100 fs 4.42x107° [11]
CsPbCLA K7 5 1A 410 1064 nm, 100 fs 12x107° [12]
CsPbBrs#i K7 Ak 539 1200 nm, 100 fs 3.1x10°7° [12]
CsPbL 4K Jr 14 717 1500 nm, 100 fs 1.1x107 (2]
CsPbBr 4K a7 Ak 520 1100 nm, 100 fs 45x10 [21]
CsPbBr 4K J73)2 453 1030 nm, 6 ps 4.1x10" e
CsPbBrsZ K J4) 468 1030 nm, 6 ps 6.95x10 " A3
CsPbBr; 4K /52 482 1030 nm, 6 ps 291x107° K
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