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Fig. S1 The schematic diagram of samples preparation.

Scale bar: 10 ym
Fig. S2 Optical images of 2D RPPs (n =1, 2, 3, 4). (a)-(d) are optical images of n = 1,

2, 3, 4, respectively. Scale bar is 10 um.
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Fig. S3 Atomic force microscopic images of 2D RPPs (n=1, 2, 3, 4) . Figures from

top to bottom are AFM measurements of n = 1, 2, 3, 4, respectively. Their thicknesses

are measured all around 50 nm. Scale bar is 400 nm.
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Fig. S4 THG spectra and their corresponding efficiencies of 2D RPPs (n =1, 2, 3, 4)

under different excitation wavelengths. The excitation power is 40 pW.
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Fig. S5 Polarization dependence spectra of 1PPL(a), 2PPL(b), 3PPL and THG(c) for
2D RPPs (n = 3) nanosheets. The excitation wavelengths are 400 (a), 800 (b), and

1500 (c) nm, respectively.
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Fig. S6 The schematic diagrams of lattice structure of (BA)2(MA)>Pbslio (n = 3) from

different views.



Table S1 Comparison of THG conversion efficiency for different materials.

Materials Structure Emission Conversion Ref.
wavelength efficiency
(BA)2(MA)n-1Pbnlzne(n 90 nm nanosheets 558 nm 6.0 x 107> [1]
=1, 2, 3); (BA)PbBr4 encapsulated with h-BN
Germanium 200 nm nanodisk 550 nm 107° [2]
MoS, Few layers 520 nm 476 x 10710 [3]
Silicon Nanodisk arrays 413 nm 1077 [4]
Silicon Quadrumers of silicon 447 nm 107° [5]
nanodisks
Silicon Asymmetric metasurfaces 480 nm 10°° [6]
Au/SiO; Multilayered metal— 520 nm 1.8 x 10710 (71
dielectric nanocavities
Perovskites crystals 300 nm films 513 nm 427 x107° [8]
CH(NH_),PbBr3
Silicon Microspherical Resonators 520 nm 107° [9]
Silicon/ALO; Metasurfaces 1.12 um 107° [10]
(BA)2(MA)n.1Pbnlzn+1 (0 50 nm nanosheets 1600 - 1800 | 3—8x 107 | This
=1,23,4) nm work

Discussion. Based on the Table S1, one can see that the THG conversion efficiencies

ranging from 310 to 8 X107 obtained in our 2D RPPs are impressive results,

especially with the consideration of the results obtained in thick perovskite films [8]

and few layered MoS> [3]. In addition, our results are also comparable to

nanostructures with fine resonant designs, which the THG efficiency has been

enhanced.



Table S2 Comparison of linearly polarized dependence polarization ratio for different

perovskites.
Materials Morphology Optical Max polarization | Ref.
process ratio
(CeHs(CH2)2NH3)2Pbla; Bulk THG; 2PPL,; 0.946; 0.6; [11]
(CeH11NH3)2Pbly; 3PPL 0.655
(C4HoNH3)2Pbl,

(R-MPEA)1 5PbBr3; 5(DMSO)oss; Nanowire SHG 0.964 [12]

(S-MPEA)15PbBr35(DMSO)o5
R-; S- and rac-CIPEA,Pbl4 Microwire SHG; 0.917 [13]

arrays 2PPL
(1A)2(EA)2Pb3Brig Bulk SHG 0.846 [14]
[(CsHsCH2NH3)2]PbCly4 Nanosheets SHG 0.62 [15]
MAPbDI; Mono crystal 1PPL 0.70 [16]
CsPbBr3 Ultrathin 1PPL 0.78 [17]
nanowires
(BA)2Pbl, Nanowires 1PPL 0.73 [18]
CsPbBrs/polymers Aligned 1PPL 0.44 [19]
nanowires
film
CsPbBra/polymer matrix Aligned 1PPL 0.23 [20]
NRs-PM films

(BA)2(MA)n.1Pbnlani (n =1, 2, Nanosheets THG; 3PPL,; 0.99; 0.92; This

3,4) 2PPL 0.76 work
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