55 5 2006 5 Vol.55 No.5 May 2006
1000-3290/2006/55 05 /2639-05 ACTA PHYSICA SINICA (©2006 Chin. Phys. Soc.

193nm Al,O,/MgF,

*
127 1 1 1 1
1 201800
2 100049
2005 6 7 2005 10 14
193nm Al, O;/MgF, 250—400°C
A1203
98 %
193nm
PACC 8115G 7820 8140
ALO,  MgF, 193nm
1.
- DUV-VUV 193nm ArF
100nm
10—13
.193nm ArF e 193nm Al 0,/MgF,
100nm
. 193nm Al, O,/
193nm Mgk,
1—5
= 193nm
97 %—99% 2.
40 —
2.1.
Al O, MgF, 193nm
1/4 HI "H H
* 022261051

T E-mail shangshuzhen @ mail . siom. ac. cn



2640 .

% Al O, L
A ¢ ’
¢ et ™ 2.0,
HL
; 40mm
4 4mm K9 JGS1 L0,
100% 30mm 3mm  JGSI
A 6.5x 10"*Pa 00
Z .
" Perkin Elmer Lambda900
+0.08% nm
100
98 /./-/-/l«l/l—l’l—lf.,.i. -
/.
. ./ 7—10L/min.
3 o /
92 /'
2
90
88 N ‘
! 8 12 16 20 24
m
1
2.3.
1
193nm Al, O,/MgF,
o N : 1.5h
27
1 9 S
HL 13 H. Alz 03 2500C 40()OC SOOC '

450&%%_+ He-Ne |

s ik ]

St ARE

BiAHBORAS

2 IS



193nm Al O,/MgF, 2641

400C

80
3
70
400°C 60}
100 50 F
90 F = L
[ : 40 /
80} 400°C 3B KJE a0l 350°C B KJa
B KT
70}
- 20 -
60 F
® L 300°CIB k)5 I
2 sl 10
M -
! 0.4 . . . . ]
190 195 200 205 210 215 220
I nm
30}
20 I 4 350C
101
0 1 1 1 1 1 1
190 195 200 205 210 215 220
nm
3 1
4 350°C 632.8nm.
1
/°C 250 300 350 400
TIS 3.5x10°* 4.2x107* 5.5%x107* 6.0x 1074 9.3x10°*
o ms A . 193nm
193nm 1
632.8nm
400°C
193nm Al, O5/MgkF,
1 MgF, AL O,
193nm
AL O,

IA?



31477 2004

2642 55
193nm
Al Oy Mgk,
2 193nm
Al 0]
AL O,
Al 0
400°C Al 0
193nm Al, O;/MgF,
193nm Al, O;/MgF, AL O,
ALO,
2
5 300°C 400°C
AL O, 1% 97.0 97.6 98.3
1% 94.4 96.9 98.1
n k
400°C
300C  400C 190—400nm. )
_ . . . . — 1. 80 193nm
0. 008 N 1178 Al O;/MgF Al
kCGBAHD) 205 /Mgl 205
i . 11.76
0. 006 F k(300°CIRAJR)
11.74
k(400°C B4 =
0.004 | ( BRI 11.72
I n 11.70
0.002 | q 'mwmmuummmuumuH /'
\ L8
0.000 F , , uwwwm‘mm“.“:11111lllllllﬂuwuuuuuuumuu:u:u:u 1 1. 66
150 200 250 300 350 400
A /nm
5 n k
2
Apel O Mann K Heber J Thielsch R 2000 SPIE 3902 235 31 477
Yuan JM TangZS QiHJ ShaoJD FanZ X 2003 Acta Optica 7 Callahan G P Flint B K 1998 SPIE 3578 45
Sinica 23 984 2003 8 Stefan G Detlev R Salvador B P 2000 SPIE 4099 200
23 984 9 Sahoo N K Thakur S Senthilkumar M Bhattacharyya D Das N C
Josep F B Angela D Etienne Q 2000 Appl. Opt. 39 5854 2003 Thin Solid Films 400 155
Stefan G Jorg S Angela D 2002 Appl. Opt. 41 3224 10 Philippe T Alexandre G Marco A Gerard A Norbert K Claude
Angela D Roland T Norbert K Stefan J Klaus R M Eric E 1998 A 2002 Appl. Opt. 41 3256
SPIE 3334 1048 11 Tian G L. He HB Shao J D 2005 Chinese Physics Letters 22 1787
Yuan JM Yi K Qi HJ FanZ X Shao J D 2004 Chinese Lasers 12 Zhao YN Wang YJ Gong H Shao J D Fan Z X 2003 Applied

Surface Science 210 353



5 193nm Al O,/MgF, 2643

Effects of annealing on electron-beam evaporated 193nm
Al,O3/MgF, HR mirrors ™

Shang Shu-Zhen' 2 Shao Jian-Da' Shen Jian'  Yi Kui! Fan Zheng-Xiul
1 R&D Center for Optical Thin Film Coatings Shanghai Institute of Optics and Fine Mechanics
Chinese Academy of Sciences  Shanghai 201800 China
2 Graduate School of Chinese Academy of Sciences  Beijing 100049  China
Received 7 June 2005 revised manuscript received 14 October 2005

Abstract

193nm Al, O;/MgF, HR mirrors were designed and deposited by electron-beam evaporation and then annealed in air at
different temperatures from 250°C to 400°C. The center wavelength shifted to shorter wavelength after annealing. And the
reflectance of HR region increased but the transmittance changed negligibly little with the increasing of the annealing
temperature. The total integrated scattering was measured to distinguish the scattering loss and the absorption loss. The results
indicated that the total optical loss in the HR region was absorption dominant rather than scattering dominant .

To know clearly the loss-reduction mechanism of annealing the corresponding single-layers of Al, O; were deposited and
annealed in the same way. The change of optical constants was analyzed to explain the reduction of the total optical loss. And the

reflectance of the HR mirrors reached was higher than 98 % .
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