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Fabrication of Periodic Nanostructures on the Surface of Chalcogenide
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Abstract As a special infrared optical glass, chalcogenide glass shows great advantages in the application of photonic
devices in the mid-infrared band. Laser-induced periodic surface structures, whose periods are close to or less than the
incident laser wavelength, have broad application prospects in fabricating micro-optical infrared devices that exceed the
diffraction limit. This study investigates the evolution process of the periodic structure induced by femtosecond laser on
As,S, glass with a pulse number using two processing methods, single point and laser direct writing. First, the formation
mechanism of two different periodic structures (low and high spatial frequencies) formed under low and high pulse numbers
was analyzed. Then, a large-area periodic structure was fabricated on the surface of As,S, glass using femtosecond laser
direct writing technology, and the optical color properties of the periodic structure were tested and explored.
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Fig. 1 Femtosecond laser direct writing system
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Fig. 3 Simulation results. (a) Schematic of initially formed LSFL structure; (b) electric field distribution on the material surface

2.3 XMHHAXESAKERLIPSS &M

JEL I P 35 Ay . 52 B 1) D1 v, e A o7 ) v AR 1 5
AT R T AR ) G2 — iy il &, T KM HOC EE HOR N
AR HE T —Fp P A A 77 =0 Rt RO B
T2 o LIPSS 1918 BLX il #5 AT 45 19 94 oK 45t B A 8 2
B R o B SE AS SCHIEFE AN [R] O 43 X O K
JE W1 PE S5 K T8 B 52 o AL T LIPSS 45 49 (19 T2 A
Z B BE I KN UL BB S R R s, A R
TG B R LB O M S B ) LIPSS &5 4 Y
TRt R o PR, R O 4 R S O e B R Y
KRR RBOCIKESESHOCRERE RN LR,
L3 /N W]

Vo

gopulse:(li )>< 100 5 (2)

wf,
VRO ALY & [ QUL = SYA W -8 1 R
FIR T 5 0 BOG R B AR, ad LR VLA T 58 1 25 01
F19.15 pmo SEEH FE As,S, B RS Dl 2 I vk
B 3 40 A [A] 4 BE 1 % (8. 03 mJ/em”, 9. 59 mJ/cm’,
18. 11 mJ/em®) , 343 #7 Ho 43 S AE AN [R5 ok o 2 5% 3%
TR JE 25 R A R SRR A R A A TR . A
Pl AR LLE Y BE i % 5 0K s T bR b il

18.11

9

9.59

Energy density /(mJ-cm

0
1=
@

(8.03 mJ/em®) , H.HE & %K 006 I, b4 k3 1 th 91—
AN BT B B DX, X3 b O A R A0 5 A e A
Wil 5 T R A B 0 (A7 %6) |, JE 3 M 2% SU S A O Ik 1B
AR I B AT A R S 1 SR M S R T T T
FCHR R S X I, M ESE R 63% i, A
SR Y AR O B B S DI, R 5 B PR
Mo MEZRIINEA 74%~79% W, 7 3O 80 X
Hh B S Y R U AR U R I S TR R R B 4
O SRR R . TEROLRE R B E R (9. 59 mI/cm®)
BF, SRR 55 AR R0, 55 A T8 AR LG SO6 Dk o s BECR
T B T BT I HE A R 6300 Wi JE 1 AR AL
S AR B R B, (E 5 SR A ) JEL I P 25 A O AN
FEOGBE A S DX R, S BRE v XS
o TEEBRNTL%~T79% W, B R T 3550 1 J& 199
SEAE . A0 B POL AR R I O T MR B il i
(18.11 mJ/cm®) , W 7E {IK 5 5 6 I G J5 A A7 78 J5 301 0
SEAE % X I B MR R BROIE IR R — SRRk b, 7E
TSR 6300 B, 0] DL A8 i A 4 b i 5t 2 1]
(9 TR EREEE , I LA B0 % K I S 25 0 . T e A
FERTOY)MAEBLT , W A R AP 2544 1 bt B0
(AL BLAE - il X k.

5 um
Nesanes

63
Overlap ratio /%

74 79

4 FEARFESREAFEREET BOUESE As,S, RS LSFL Y ki 72

Fig. 4 Evolution of laser direct writing induce LSFL on the surface of As,S; with different overlap ratios and different energy densities
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(b) LSFL structure formed by multiple laser pulses
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