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Laser induced damage characteristics of nodules

in thin-film polarizers
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Abstract: In this paper the laser damage characteristics of nodule defects in 1 064 nm HfO,/SiO,
polarizers was discussed. To find the correlation between the seed diameter and the damage threshold of
nodular defects in thin-film polarizers, monodisperse SiO, microspheres were implanted on quartz
substrates, and 1 064 nm HfO,/SiO, polarizers were fabricated on quartz substrates by using electron beam
evaporation deposition technique. The defect density of nodules that were created from SiO, microspheres
was purposely controlled to be around 20-40 mm? and spin coating was taken to minimize clusters of
SiO, microspheres. To get the statistical value of ejection fluences of these engineered nodules, a raster
scan damage test was used with a pulse width of 10 ns 1 064 nm laser. Laser damage test results showed
that in thin-film polarizers the ejection fluences of nodules monotonically decrease with the increase of
silica microsphere diameter.

Key words: laser induced damage; thin-film polarizers; nodular defects; engineered nodules

Yrim A . 2014-12-12; f&iT H#3.2015-01-03

EETE . HEK A RPHAE4 (61235011) 5 i 524 T2 BHE L BURIF 3k 43 (20100072120037)

YEZ B . BT N AL BER A2 A4 (1988-) , T3, Al -4 | 32 22 5o OB I 5 T A A7 5% . Email: salam5673 @hotmail.com
SUm R v B AW (1980-), I | W BUZ 11 AR 0, 32 N S0 My 1T 9 W 5E . Email: chengxb@tongji.edu.cn



2462 sr31 5 9k TA2

% 44 %

0 5] §

WM 29 A% R AR (ICH) OGR4, b an 28 = 9 [
F I KA E(NIF) 3% E A #OG AL E i B R ROE R
® Mega—Joule , /£ 7220 REUR | =1 e 4 B 45 451 350 FH
EH Tz XS YIRBOCR gD, 2B K&
YOG IR, LU AN B S B 37 S B AR O A1 43 DG IR A5
P 41 73 6B (PBS) J2 i D) 3R 0O6 R 48 b AN Al k2D (1)
AT, AR A A R A EOE R R i
WA ELEASEN R BRI E R FR G e
Al A, IR o3 G R 78 TAE P X B RE 43
2P IRIRIE S S ARG Z IZ R, X S iR kUi,
A B U K A A B 53 6 BEEAH > T — > i SRR,
P i 42 53 CIE R U, D P 53 G B AR 5 T — B B
W T P i RO LT 4 338 i e IR 152 P Al A1 43
Ko AR RAERO R AR B D R 73 G P
PRI /N T S MRt R E i, P SCh 8
WHE IR 3 G S D P ' 10 4 45 e 2k

XTI 20 A0 RS R UL, 1R R S B A 1Y
e FERR R R AR R R R T
Jo FIURL 57 TR A R 1 625 R T L 4 ) B AR 1)
BREAE, T AR A A B S AN, TR R AR
A IS It AN EAEAR Z2 /N AL, 5 A
I FAE O BER R AN E LRI, ) 2R R e R R 250,
RS EBAFBGETEANILE, mES
T A5 755 8 A H S O T O R B
IF, 75 B HL S KA % DX 3l Py e i ol i R 4
fift 2 DB S aeh PRt v, 3 B R R A B TR
WERR TR AR i AN 281 50 (R BE 37 o0 A, 5 e TR o
KA TR T, T2 W ) 2 Jc v 55 1Y) B8 A (—
M IR 5 R AL ) e AR A R AR R
B R A D — 2 B R M, Mg LR
FE LGSR/ U0 RE AR R, PR IR SR
ARG A A AR REFE = RS At A B (2, #h
TR IR SRR A S e S PR B I T2 b U
YRS | W ORI AR JBE SN — A T DA B 3k S PR 3%
X1 9E A B E A AR K52, BT SE PR iy
AT D AR RN — RO A B
TR R, T RGO Rt
ok AR B — A A AT

SCHRSR A TN TR B TS TR i
FEME 78 1064 nm iR 7 SR b 5] AT RUEE Wefien]
RN TR TR, Hl 8 7 A AS R RSE BN T 1998
FHK 5E 2 10 ns 4 1 064 nm bk b #O6#E4T T 48311
05 E S K AN 8GRI WS TR 3 o Y, s R
WRETE, gt T RIS KNS T A A
Z I Z BT R ZNER I BRI AR 22, SO
HUHE TEM R IR A O, i HLSCr 25 B R
FURAE SR RSO

1 TR FERIE

1.1 #HFREMNHSEERIE

h 7l N AT, B Sio, /NERYVE I T
P8, DR X Al /INBR BA A3 HIOPE 4, I AT LAAR G 4 il 2
(kAR B SRR 5 B SEPRIE O, RASE T kiR
KANHECE DK BN LASHOKR Y Si0, /MK, R FH Stober
BUWERE TR KN R 0.6.1.0,1.5.2.0 pm [ 5
SIHCPE Y Si0, ANER™ i R A BOE VR T TR R
ANER B . 8 A9 BE MR B A28 30 mm Y BK7
Me, EER, FFHEE LTI Si0, /NER I 5T H IR
FEW VRS 1Y BK7 FEAR R, 38 1L /L Si0, /NRIE W
AV B T B ML e i, el SR AR R 1T b i b IR TR
BN 20~40 mm? 24T, FEREIR LR P SREL T Y
(R it B e T /NER I TSR BLGE , R3IE T 1 R0 /)N
F 1%, B 126 50 2 A A 71
BK7 JEM 10, A [RIAEAR (8 1 78 JE AR 2 18 43 A 1
DUARARL, SCH HL4 1 T RIAR A 1.0 m A FlF 19 43 A
10 AT R T A R R A R4
13 (SD) FH AT RGN S BN 1 Fos . W &b R
) SiO, /NER , 1R T 3 4> BK7 JE4

I 1 A AT T 19 BK7 AR
Fig.1 BK7 substrate of seeds



% 84

BTN AR R R S A PR A R P A R A 4 A 2463

x1 MHFERHIESH

Tab.1 Seed characteristic parameters

Percentage of

Seeds diameter Areal density

/nm SD/(£nm) /(#/mm?) agglomerate
seeds
600 30 20-40 <1%
1000 53 20-40 <1%
1500 82 20-40 <1%
2000 84 20-40 <1%
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Fig.3 Morphology of nodules that initiate from different seeds
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Fig.4 Experimental setup of the laser damage test facility
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