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Abstract

Irradiated by Femtosecond Laser Pulse
Zhu Zhiwu Cheng Xiang’ai Si Lei

Numerical Modelling of Optical Field Characteristic of Monolayer Film

Jiang Houman Liu Zejin
(College of Optoelectronic Science and Engineering, National University of Defense Technology . Changsha ,
Hunan 410073, China)

not be solved directly by characteristic matrix of coatings.

Different from the light distribution along the propagation direction in optical thin-film induced by
nanosecond pulse or continuous wave, the one irradiated by femtosecond laser pulse is an unsteady process, and can

continuous wave is obviously, as well as the increase of the film thickness.
gradually under the ultrashort laser pulse.
OCIS codes

interferometry in time domain, and simulated with the parameters of ZnS material after that. The result reveals that,
increase of the film thickness. The distinction of light intensity distribution induced by ultrashort laser pulse and

—

to single layer reflecting film. the reflectance is proportional to the pulse width, and equals ultimately to what

The model is setup by means of multiple-beam
illuminated by continuous wave. Furthermore, under the same pulse width, the reflectance decreases with the
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In detail, the curve of intensity

distribution in the film irradiated by continuous wave flunctuates with the fixed amplitude. However, it grows up
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Fig.1 Multiple-beam interferometry of laser incidenting

into ZnS single layer film
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Fig. 2 Normalized intensity distribution of ZnS

monofilm calculated with our method

KU BEJZ ) W e A A . AT S R BEN
0GB K A = 800 nm, B IS HT 5 F ng (4) =
1. 505(BK7 5 2455 % n (X)) = 2. 273,

%%?ﬁ%‘{#ﬁﬁﬁ(?)~(10WEPFJ?7€/§7‘%& r
(R 3T ) Jk o A8 Sy % 25 38, T 95 S B R AR S L
BE TSRS L Y B2 R A/4 Eq%ﬂ%)i—'mé@)a—
fetsi oy i il 2 T B 3 Sy TFCale 443151
S5 RS b0 L R B R AL . R RUR e AT
FEARW A BUE TR R IR

0.50

y

=
'S
R

0.40

(152159 PO
0.30 /

0.25
0.20
0.15

B 3 TFCale #fF 151 ZnS HLZ BT A — (63 5 A
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calculated by TFCale
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Table 1 Pulse energy reflectance under different

coating thicknesses

Optical thickness(a/4) 10 fs 50 fs
1 0. 30 0. 30
5 0.27 0. 30
9 0.22 0. 30
13 0.19 0. 29
17 0.18 0. 29
21 0.18 0. 28
25 0.18 0.27
29 0.18 0. 26
33 0.18 0. 25

AT LU B TS 0 s Sz S AR AR L R X
Jik BE 50 £ Fy s A ok iof » 2 BB )52 3k 1) — S 2 I o
X B S A A R . 2 IS R A 2 0 I
SRR T8 (B A ST R AT O 0. 18, ik
FRAE S 50 fs Jiicm A G b A ] CGRA% TR BT D . Ik
I A IR b ST S 08 22 A bk eb £ S TR 2 48 o8
o P VS DS O Tl ol N3 TR N Y 7 Sl
B IE .

(B T B0 TR J5 JEE 1 384 A D B O
(4 SR R0 Bk T AR A7 B 2 g i . BT S O ik
56 10 fs PRy JE bk oh AR 9A/4 JRJE Y ZnS )R R
(RN AN N QUL D2 S P2 NN ¥ S LS I
STIE o B S5 ok o DO B S Al e 30T A L T LK o
AR . IR BLGE d FOE kb 2 L R
2 W IR 3 L. 225 B 1 ROGOER 2 i
JA TR 16 3 HifJa TOUR 2. K. 4ot
ok i R A SN JS — G R (s 2 DA K B 20O K &
TERT— koo b AHR WA AT — SR Tt BLIEL 5
JIe 7 B 25 5 5 LA R 2k — 25 0 0 R 45k B LE 4
Bkl 12,3 S50 B R 23 0 U — ko i
T /N T — ik
3.4 BIRHHABDH

A K o O B O 2 A R AT O LS R
B2 T RE L LR IE ARy I i AR B
I E A o PO R A SR A O R IR oh
FEATE B4 06 5 43 AL LK vl A SOt 2

S o
S o

Normalized intensity
o
[\

0 ML L n
-40 -20 0 20 40
t/fs

B 5 R APBK I (KRR A i (52260 TEAR R
Fig. 5 Comparison between reflected (dash line) and
incident (solid line) pulse shape
SRR o I P B89 016 3 A AR AR IRF T o PR M T
JZ FP R ST 28 0 ) O S e R AR A . K] 6
WOEHKTE 43 Ry 10,5 F103 fs, RS REA/ 4B 22
N ARG IR 3 AT 2k . AT UA M K 98 7 L e
Do U RT E 22 A R IR R . XK 6,
33 TE 3 — R JEE B2 A Bk G T+ o R ik e A S B e
{ELG 38 73 A3 R I S AR B0 B9 22 S A DT

0.5
sl
= 041
o
B
£
= 03}
S
&
E 02
5]
Z
0.1 . . " ;
20 40 60 80
Position /nm

6 S IE) Bk SO AR 0 v I P 0 ' 5 4 A
Fig. 6 Normalized peak intensity distribution in the film
irradiated by ultrashort laser pulse with different widths
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Fig. 7 Normalized peak intensity distribution of (a) 51/4 and (b) 91/4 thickness film illuminated by continuous wave

(solid line) and ultrashort pulse (dash line)
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