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Fig. S1: The lattice parameters of the crystal at room temperature and 100 K.
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Fig. S2: The thicknesses of PEA2Pbl4 and BN.
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Fig. S3: The excitation power-dependent spectra of PEA2Pbl4 crystal.
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Fig. S4: Spectra of different samples at different excitation light angles (a) and detection angles (B).
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Fig. S5: Trend of P2 and P3 intensity as a function of detection angles (8).
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Fig. S6: PL spectrum without half-wave-plate (purple curve), PL spectrum with one half-wave-plate

at the excitation light port (green curve), PL spectrum with one half-wave-plate at the excitation

light port and one half-wave-plate before the emission collection system (green curve).
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Fig. S7: The spectra changes of PEA2Pbl4crystal in 10 min at 78 K.
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Fig. S8: Voltage-dependent PL spectra at selected detection angles = 90° (left) and #= 0° (right).
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Fig. S9: Under different light intensities, the changes in photocurrent at different voltages when

changing the polarization angle (a) of the excitation laser from 0° to 90°.
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Fig. S10: Under selected voltages (-30 V, 30 V, 0 V), the changes in photocurrent at different light
intensities with the detection angles set as 0°, 45°, and 90° (from left to right).

0 mA/cm? Lo 0 mA/cm? 154 0 mA/em’®
154 —— 11mA/em? 7 —— 11mA/em? — limA/em®
19 mA/cm* 0.8+ 19 mA/em? o 19 mA/em’
~ 104 200 mA/cm? — 061 200 mA/cm? 7 200 mA/em?
= 382 mA/em’ I 382 mA/cm’ I —— 382 mA/em’
S 05 a=0° S 049 a=190° S 05{  g=0°1
x x x
— — 0.2 —
= A = = L
5§ 00| =—— 5 0] mm—— § 00] =——7
5] = 00 =
S _ .| S ool G
0.5 054
—0.4
—1.04
—0.64 —1.04
: . : : : : \ \ \ : : \ \ \ :
-10 -5 0 5 10 -10 -5 0 5 10 -10 -5 0 5 10
Voltage (V) Voltage (V) Voltage (V)

Fig. S11: Under different light intensities, the changes in photocurrent at different voltages with

the detection angles set as 0°, 90°, and 0° in turn (from left to right).




