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Abstract

MoSe; nanofilms and Ag/MoSe, composite films were successfully prepared by physical vapor de-
position (PVD). The shape and morphology of the two thin film samples were investigated funda-
mentally by scanning electron microscopy and absorption spectroscopy. By studying the UV-visible
absorption spectrum of the film, it can be analyzed that both MoSe; and Ag in the composite film
contribute to the linear absorption of the composite film. The open-cell Z-scan technique test shows
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that the prepared film samples all have saturable absorption characteristics. The nonlinear absorp-
tion coefficient (f) calculation results show that the nonlinear absorption coefficient of Ag/MoSe;
composite film is one order of magnitude higher than that of MoSe; film, indicating that Ag nano-
particles can better improve the nonlinear absorption characteristics of MoSe; film.
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& PSR A B RN, H& A ST, TESA ARG . KA T SO TTR(PVD) 77 20 26 R R
R RE A SEALAR A A2 0T R T & th AR s B S A, BUE MRS R, TR NI 5.
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KM PVD el &t 7 MoSe, AN Ag/MoSe, B A, 1 E5E I 5 A HL T BB (SEM) . iz
206 FAMT WOEROLTE . BEE G EBOG IS (EDS)SERAE T B, X WA IR B BRI T AR KN . 0 A 1 100
SRANAT HOER MO AN T 2R & AT MR SL AR I M o A HT 1 IR SL Z 3941 (Z-scan) BARKS PR R 2 AT
B R MO, DUR AR AR S R B AR A

2. LG
2.1. MoSe, A E BRI HI&

R A SRR BOARAE AT TS IR L 25 T MoSep 2K . Joahf SEI6 O3 2 vh ] MoSe, $E44 ) H.
% R~FJ9 60 mm, MoSe, Sy 3 mm, T5E4EE 2 mm JEREAR, JIRIFI T 30 min, SEIG R IR
TR E 20 scom, WS % T OREF 3 pa AU

2.2. Ag/MoSe, § &8 i a0HI &

P LIRS T BOKE % Ag ZKIIEL, 55 D AR 2 BT Ag AR THERRE IR SR B S 45
ARl % MoSe, Wi . B 1 72 R FH A AR 60 mm, JEREJy 3 mm, JREFIS IR DY 30's, WA
SRS LE 20 scom, TR = P 4ERE 1 pa SRR/, BINH & H T Ag/MoSe, B A

3. BRI

1(a)y Ag 9K SEM B, A 1(a) A mT i I 140 W 22 2148 F B IR0 S B T B s oy il 4% HH
Ag PR, R TIRRL M5, BRKNRCIFZETL, SBUETE RAF, 128 R o S5 5
I FRAETF BT R Ag GKBUR RSEAE 20 nm 724G, X — RS IR/ANVE I T 58 MoSe, A K. £ 1(b)
9 MoSe, K ) SEM Bl A E 1(b)rh AT B SR, 7 MoSe, #iJE |, MoSe, KRBTk 1) R~ K
AN, B RAETF B S MoSe, 40K BURL R <y 60nm A4, 515 1(a) Ag 49K BURLH L MoSe, 449K 5
PRSI EARK, 5K 1) A, Ui I A SR Bl & H T MoSe, k. 5] 1(c)Z Ag/MoSe;
AT SEM Bl WEHRTLLE 1, Ag/MoSe, B4 #iE 5 MoSe, # IR ESIE A H, X UiH] MoSe,
KR w Ve BT, FFH PVD k4% B Ag/MoSe, 54 T IE SR 1 5T o ISR W8 T Ja = e g
RIMPKL A AT S G —, X —HFFAEUE B IR = Fh 0 o7 355w, (Rl — R xS AE D6 % 07 T
A X IER M. & 1(d)2& Ag/MoSe, B &% EDS K, MEIHHAEEZ TRTENLS . K 16e)~(h)
N Ag/MoSe, 5 & ) Mapping B, MEIHATE H & TR M5, Xit—DiuE ] AgiMoSe, & & 7 5
il 4 o

(b)
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Figure 1. SEM image. (a) Ag nanofilm; (b) MoSe, nanofilm; (c) Ag/MoSe, composite film; EDS image (d) Ag/MoSe,
composite film; Mapping (e)(f)(g)(h) Ag/MoSe, composite film

1. SEM [&. (a) Ag 44K ERE; (b)MoSe, K HIR; (c) Ag/MoSe, E & HIR; EDS [El(d) Ag/MoSe, £ & H AR ; Mapping
El(e)(f)(g)(h) Ag/MoSe, B &

2(a)y MoSe, K H R 4 2 RIOLTE, Hor Agg THAMRBIE IR By i A RN 4] 2(2) R W]
MoSe, I H] PVD FE il 6. [ 2(b)/2 Ag 9K E AT WG BOLRE, M 2(b)Hh ] LA
W Ag DK TERAE RS 302 nm K/, 2R T — DMANTT AR SRR . 151 2(c) )y MoSe, I
SRANAT HEWRMOE £ & 2(c) Hr s AT I — MR IR SC A RE AE I 589 nm K/, AHEL ] 2(a) 1 &
2(C) MR A PR B FE AR o X — DL A HH B VT RE NI SRS OB 18] WS A9 L UKL PR 3R R AR
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Kl 2(d) Ag/MoSe, 5 A L1 SR A m] RGO, M 2(d) A HER H RIS AL T34 360 nm K
INAE 1 2(0) 515 2(d) MRS, SIS AT AT AT Ag/MoSe, B4 VR R IS0 R T K T I B Eh . 1] 2(c)
5 2(d) BT, AgiMoSe, 5 B RIS I 2 [ 4538 77 MITERE BN . IXFERISRER I GAIESE Ag 9K
KX T Ag/MoSe, 54 IR IS AT IR IOR A DTk, Ag/MoSe, G R ERIBRIEGIR RS,
Ag GURREFRI E B ] DUE S eR 5 MoSe, GKbi FillT45 6, B TR S M Ag HIRSH%
FI| MoSe, 1547 N, Ik, Ag KK MoSe, UKL 3258 Z ¥, KE A TR E] MoSe,
MIAERR A, IXFEAEEES A b0, SR E GRS, ROCILGTRANG], B 0650 B 5
N, A HER R BRI, WS R o
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Figure 2. Raman absorption spectrum. (a) MoSe, nanofilm; linear absorption spectrum (b) Ag nanofilm; (c) MoSe, nano-
film; (d) Ag/MoSe, nanofilm
2. RISWMBLIEE . (a) MoSe, HATHRR ; LetEIRILIE (D) Ag ZAKTERR; () MoSe, ZAKSEAR; (d) Ag/MoSe, 4K

SERE

K 300 Z s s s B 5 M, ARIK Z-scan SR NSO KA 532 nm, ikl 1] 2 15 ps,
BOCHKRE R 1 plo 2R 4 a0 RN Z-scan SZ6 I PRS- ROBE 7 A BRI 0 28 2% 2 X S B o5
BEATIRG 2RI, ITIE G L. [ 4(0) N =P A IS D)2 T MoSe, MR L Z 9700
B, MBI AT DUE B T3 BT, MoSe, WS AR L8 VRIS S B I T 3t i, L& iR Bl ek, R
HAAE 532 nm WOBEUK T MoSey I [ RN 1l ET /2 0TIl U, ] 4(b) 2y Ag K. MoSe, AN
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Ag/MoSe, & &L Z-scan Mitas K. MIE 4(0) R T B MR, =R HFL Z-scan #H
LEABIRIN B L LTSS TR, R FRIER . A0 IR TCRH RIS, l— 2 B k. Ml
LR IR BT A3 AT H = o ) AR 2R M RS SR A A AT IS (SA) N I AR ZR R, X SEIGIL SR Ui, 1
532 nm BOLEUK T MoSe, HEFI Ag/MoSe, 5 v I A e 14 5 2 el S 1R SR 2 5 - IRSC 51 kS FR) A
W EIX =FhiEE, Ag/MoSe, & & AR N2 B s 1 . JRERIEGPR T |, Ag gk
T 532 nm BWOLEUR, 5B EUCILIR B — B HITBOR T 2 G 16 R I REEA RN, 1 — RO = AR
KIIEF T Ag/MoSe, H A& R KARLME SRR o 325t A 28 200 = R B 1 AR 2R MR i R 8 (B)
BHTHEL, HERX AL Z-scan MR Hridt (75238 T8, HHEERINZE 1 s BHEES 5SS T Ag
YK, MoSe, A1 Ag/MoSe, B &I B XM 4 51 52-9.448 x 107 m/W. —7.830 x 107" m/W FI
-1.433 x 105 m/W. g HERE B EH] T Ag/MoSe, 5 & M I AE LR PR U R EUE L Ag 8K JHE AT
MoSe, VR p B — N R, X5 4b) R RYIA 1, EATHREIE T Ag/MoSe, 5 & 5
S AT AR M G R R
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Figure 3. Structure diagram of Z-scan experimental device
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Figure 4. Z-scan test images of openings. (a) MoSe, nanofilms deposited at different powers; (b) Ag nanoparticle films;
MoSe, nanofilms; Ag/MoSe, nanofilms
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Table 1. Nonlinear absorption coefficients of thin films

= 1 OERAIEL M IR R

To AMIW)
Ag 66% —-9.448 x 1077
MoSe, 36% -7.830x 1077
Ag/MoSe, 29% -1.433x10°°

4, &Eig

AL PVD REh % H T MoSe, # AT Ag/MoSe, & & 5.l SEM mJ & HiAE ] PVD iIF B
A LAk MoSe, B PR IAKTE Ag PUKEIALA TR o @ KA T WO G 4T, KA Ag
GORRLFIEROE T HTF= AR S5 BT IR AN, £ ffi75 Ag/MoSe, 5 & i & il s FE P, Ag/MoSe,
AT T RS MoSe, T 25N, IR R AR W5 RS . il T AL Z-scan BARBIIR T =R A AR 2k 1
WSO, R F =R T A AR S R R O SA, Hirfr Ag/MoSe, & T SA FAl, ARZRMETRIL
REI Ag UKL MoSe, IR H T — MRS LR RINICIE T HELEIIGIN, 2% MoSe, £
RO AR IS A 24 KR IE A . 76 PVD SEfErf, (6 A SR Th 3Ry 40W IS HH 1Y) MoSe, Fiki
K/NES G FEATARR ALK, FSLIa #2067 JURAS RIS I 18] ) MoSe, WifiE, Kl 25
TR 30 2B (R HERR T e e o R — D BRATK S BR RN [FIFR S, AN TR B 1) 52 5 42 )@ 51 AT MoSe,
MBS 2, SaBUR, NLO 5577 TH 1520 .
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