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Abstract: Utilizing the time-resolved terahertz spectroscopy, the optical property of platinum selenide (PtSe,)
thin films with different thicknesses in terahertz band are investigated experimentally. As the applied pump
fluences increase from 0 to 2 540 pJ/cm®, the conductivity of 11 nm-PtSe, film increases and further leading to
the attenuation of the transmitted terahertz wave. Conversely, the conductivity of 197 nm—PtSe, film decreases
with the enhanced pump fluences that induces the increase of the transmitted terahertz wave. These characters
enable PtSe, thin film to be a photoactive terahertz modulator, which shows an ultrafast (~14 ps) and
broadband (0.2~1.8 THz) modulation (15%~35%) of terahertz waves. The research provides a potential
PtSe,~based platform to the active and ultrafast photonic devices at terahertz frequencies.
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DU ARAH DG 5286 T /E R 2 4L P 78 VIB K 8 U 4 )&% 70 %, 6 4 MoS, . MoSe, . WS, il WSe, &5 , 1 H & 1
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JAKHAR A S5 438 T 20 )22 PtSe, ¥ I 20 1 14 K 65 2% v il 2 *, HL TAEARBE R 0.1~1 THz, 76 1 W/em’ i 4%
el T R R Ry 32.7 %6 AH T SIS [E) 43 I, L PtSe, WAL BG4 VR 1 (14 0 BRAIL G 1 T i —
L

BT, AR SO B s R4 3 R R 22 6 i B R B SE T A BB [RE B (11 nm, 52 nm, 100 nm, 197 nm) f#
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25 VR 2 R Y AE I

1 PtSe,HiE#H & K RIE

SR AR AL 35 i 45 PtSe, MRS RE i, BAT T2 R 1) B0 s 0 3 B MK o) 4 BSF ) e AR R v K L34 4
PRG3R AR AL A ¢ 1) 38 1k P78 R B I (Univex 250) T2, 78 3 9 7 35 561 (20 mm X 20 mm X
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Fig. 1 PtSe, thin films with different thicknesses fabricated by selenization process
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Fig. 2 Characterization of PtSe, thin film
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PRGN

0850206-3



BS(70 : 30) BS(90 © 10) Ta& T Dry N, —=&4-
Probe beam 2

. (1 kHz,800 nm)
fs amplifier

Chopper

Pump beam
i
1
[

Lock-in

— e —

Attenuator Sample

H3 mE>HAFZLERAARE TR

Fig. 3 Experimental setup of the time-resolved terahertz spectroscopy
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Fig. 4 The transmitted THz temporal wave and modulation depth of PtSe, thin films (S1, S4) under varying pump fluences
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12.3%(2 540 pJ/cm?) o (HAF —42 092, K 4(e) A R 251 T 197 nm-PtSe, 8 B /Y 35 5 Kk 24 15 =, H
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AR S B D A O 2% 5 R ) 80R <

Ry i — 2 HRGT PtSe, W IR 45 Rk 2% VA1 i 25007 1) A U5, R AR TR ) fRL R SRR A |
) 1+ ngw

MD(w)

(1)

_  Egn(w)
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W, 97 oy d i AR
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I T s Ty 79 RN A T T O 08 JERE i I 6 2% D By a8 i R oy 61 5 Ce) AN CE) AT A%, X T STAE
i, —AT/T >0, B Ty iy = Ty FLECE I 8788 T, U8 358 55 A 2% 1 5 5% 22 I 2 0§ 016 200 25 48 i 11 128 7 ik
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RFEW], PrSe, ¥ HA R AOEW R (A 14 ps) , b w8 HR Bk 22 06 25 08 & 18 09 B 5 K e 4 R
HAREEE L.
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Fig. 5 The conductivity of PtSe, thin film (S1, S2, S3 and S4) and the time-resolved differential transmission measurement

(S1and S4)

x1 FEANEHETREHLE 11 nm-PtSe, HIE (S HWEHFRFESTRE
Table 1 Bi-exponential decay fitting of 11 nm-PtSe, (S1) for relaxation time

Pump power/(pJeem™?) 7,/ps 7,/ps Correlation coefficient R*
635 2.154+0.19 11.01+2.84 0.98
1270 1.99+0.14 12.88+1.79 0.99
2540 2.12+0.18 11.161.23 0.99
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Fig. 6 The thickness dependent differential transmission —AT/T (@2540 wJ/em?®) of PtSe, thin films
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