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Figure S1: (a) UV-visible spectra and (b) TA spectra at 1 ps of 2D perovskites withn=1, 2, and 3

layers. Red circles in each panels highlights the spectral changes around 750 nm.

Finite difference Spectra:

In this method, the AOD spectrum at a particular pump-probe delay is subtracted from that of a

different pump-probe delay, as given in the following equation®:

A A
AAOD(4, 1, Af) = AOD (;., [t {) ~ AOD (,1, ‘- 7’)
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Figure S2: Finite difference spectra calculated from the TA data of (BA)2(MA)n-1Pbnlan+1

perovskites with (a) n =1, (b) n =2, and (c) n = 3 layers.

Table S1: Transient decay time constants obtained global analysis of 2D layered perovskite thin

films.
No. of layers,n  ny(cm™3) 71(ps) 7,(ps)
1 1.2x10" 0.367+0.021 13.05+2.17
2 1x10'® 0.395+0.021 10.71+1.95
3 1.9x10" 0.484+0.051 26.27+3.81
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Figure S3: Schematic representation of (a) frequency modulation and (b) amplitude modulation of

absorption spectra for n = 1 perovskite films.
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Figure S4: Residual modulations plotted at both sides of the exciton peak of (BA)2(MA)n-1Pbnlsn+1

perovskites films with (a) n = 1, and (c) n = 3 layers.
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Figure S5: Transient differential absorption spectra of the 2D perovskite thin films up to pump-

probe delays of 25 ps for (a) n =1, (b) n =2, and (c) n = 3 inorganic layers.
Characterization of the 2D perovskites by powder- and thin film XRD:

The 2D layered perovskite materials have been characterized by using the p-XRD technique. For
n=1 (BA2Pbls) perovskite thin film and powder show reflections corresponding to diffraction
planes of (002), (004), (006), and (008), which represents growth of crystals along the direction of
(110) and reflecting (00I) direction. Here both in powder and thin films the crystal growth is in
same directions. Whereas, when MA cation introduced, crystal tries to expand in all three directions
(that is planar as well as vertically). For n=2 (BA2MAPb:l7) powder and crystals grown along (hOl)
plane, so we observed the reflections of (0k0) [that is (040), (060), (080), (0100), (0120)] planes

along with (111), (202) and (222). The n=3 (BA2MA:Pbsl10) powder sample shows reflections
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(0k0) [(040), (060), (080), (0160)] and (111) planes, when it comes to thin film the vertical crystal

growth dominated the (0kO) reflections so only (111) and (222) planes are reflected. [234].
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Figure S6: Powder- and thin film-XRD data of 2D perovskites with n = 1 (left panels), 2 (middle

panels), and 3 (right panels).
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