T o
ACTA PHOTONICA SINICA

55 36 45 4 T
2007 4E 6 A

Vol. 36  Sup.
June 2007

ns WOEH I ZrO, SR 1 30IE AT IE

RIEE L RAR X3
CEEE TR 2B BRAL B =, 4 % F 050003)

B E A BARBAZERBES>AOEABE AARRTE AR LEITASERL AR
HFFEHE AR R TRAERGHAEGE A H R EHNEFEEAS B LT X A, BEH
B, BT EABEAE T LR EAARS K . BEEERXRGEAMS T RELEHX TR LEH
—BGHEFBREARREZRADERE ERAERAADS . BEEBROBGHVEAEARENREA
EBEMAR ARHEWENRBE DT E—ZMH(~9.4X10" N/em”) B, + &K% £ 3 %.

KB ORI S AR R RSB B AL

FE 4 2ES . TN249 Xk FRIRAD : A
0 3§

TE T VIFRBOL R GE A K T3 TR 2 i R 45 1 5
S EN ARG T SR IO L T 5
PO A 1 S B S 1) 45140 2% L4 S BIOX L R G AR
SRR Y AN A R DY S SR OG X
HFR 53 A5 AT B Ol F X B0 A o B B A 4 0 L

SR PO St o RE B DL A8 4 e A fl | SR ik R
VeI AR X T R AR LB R A R R
7] iy BE HEAT T 52 A 0 2% B AE B AN S
JE LB RO R R W LA S A 1) R
S A AR S 3 A Bk o O R DG AR T R R
T H B ZeO, R 61 23 A 1 9 I B A
RO » ATt R R RS 1 K o DA i DR B g e A T
RO T BN R A5 . e TR R BT B9 4
Vi BRE . T 55280 25 Rt AT T A S0k 1 BIS 9 IE
k.

1 IEipRA

L1 REHHRED

K SCHRLTS JAY BLEAER  H B2 T 62 A kL R
IR 1o — TR b A2 b R IR A ZY LR
HEARDR AR AR S AR AR A B SO A 2T G = il
HWOLIS 7 0] — B Loty I B Gauss 8178
) 73 A1 3 22 HOL R A B IR S B R i (2 =0). WA
=0 IF 20 JO6 TT 46 B RE & 0 B0 RE A R R 3 2T
LR T s H T30 B8 N A 1) 8 0 mT LS R IA O A
fity 2 THT 208 K. [a] IR 2200 JHG A 250 7 A Sy IR A Y E
SO I, TR Z AR (~A/4) . ] LA g
F ST = Al 22 L 49 BRH LAY IR EE 3 03 A A

CER A2 A Rk s R R 2 (JCB0504) B
Tel: 0311-87994528 Email: aynt@sohu. com
A5 B H#.2007-04-07

2 2 2
T =T, + B9 (et
hpcp b*

S @t (1— e DL
"y DES T ()

KT ARZERIRE, o WIEZWEE, o, HEE
FUAAZE SR Ry e Ab BE. 8 R W R B e, SR
— 2K — P Bessel REUAIAR ,m=0,1,2,3+;D=
A per TG BURE A IR R IR
1.2 RZFEREDAXFFRNFRE

A DAL, TR RS R WIS AR R T 1)
14 i A ik B s /N il B8 22 AR /0 o i T ) T B /N
T3 2 AR/ DR AT DL 22 = Al g 8 A s s
TAHEHAIZ IR 222 (K9 B «=8.5X10 "K 1) 5
58 J2 P I BB (@=8~9. 2X 10 K D AEH 45 1T
PRI ] LA 228 8 Aok I 728 8 50 B8 22 00 2 4 Ry 19 552 Wi 5 3
IS 1) i 7 2 52 3 0 LAY g 1 255 VR T 45 21 L i
2 PR Y B 7 AE TSRO I A o R T B 2 DA
BN 1 Ry T BT O 2 P S ) B S L AR AR L
)~ 185 5 AR I g - 07 AR B JUAR] 5 R B L - R AR 1 )
SCH 5E 7 B L A5 B BE T RE 57 28 A AR 1e) R S o, T
HEW I 0. H

Cyrdme
__eEplgafQ—e M)

o, = (1—e "/ ) o

<1—c*'12"“2>10<f%’>] (D

MO e D
Jﬂ%)i] 2)
e
_ oEpl T N
T (l—v)hpc],[+bz(1 e Y(v—1)¢
w201 D o
>4 (e %(1—&”“'“ PR
0 G DA pom
J1<#,,,>J1<’%r>] (3



124 * T

¥R

36 &

1 T 1582 AR 8] N T o IR IR I ) 0 F1EE B BT
B 7 B SRR T AR — 42 ) 28, 582 v Y B
KRBT 18 T34 R AT LA AR DA — 1 A SR 9 XA fB)
N —HESE AR, B T R ST R S D 0. I
L R PR B4 B 5 0 0 SRS A R L il T
HRJZ TR b B /) o AR T 30 ¥ A ThT L 1) SF- 27 19 ) o
T V8 T B P ) A 2 X 45 2R 7 AR A T 5 Wi

z A

R r

Bl %R0
Fig. 1

fEBE R 7% Xy P 1 T 7 4 80 A T > A2 h
R.XZF AR P N2 R BHER #4752 ) 70 #r
1 AR 1) 0l 1] ) S 457 2% A B A TSP 43 1)
B ) o AR TGN ) 7 oo, 5 B (BT A A T
LA AR T o G FRA

Force acting on flaking zone
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Fig. 2 Section temperature distribution of a ZrO, film
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Fig. 3 Section stress distribution of a ZrO, film
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Fig. 5 Threshold comparement of heat and stress
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7Zr0O; film Peeling Caused by Irradiating of ns Laser
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Abstract: In this paper,a therical physical mold of ZrO, film peeling caused by ns laser based on the theory
of the most shearing strength is established. The distributions of stress and the relationship between the
radius of peeled film and the energy of the incidening laser are studied. Through analyses, it is validated
that the physical model is in accordance with the result of the experiment. The damage threshold of peeled
film and the curve of the peeled film radius and the energy of the incidening laser is nearly the same as
result of the experiment. It is pointed out that the film damage form is closely related to the coherence
strength. Only when the coherence strength is less than a certain number(~9, 4 X10* N/cm?*) ,tha damage
may happen.

Key words: Laser physics; Gauss beam; Optical film; Damage threshold
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