W23k WM ess R TR Vol. 23 No. 4
2015 4E 4 A Optics and Precision Engineering Apr. 2015

XERS 1004-924X(2015)04-0913-06

HZT 50 Al/MgF, & 5t55

ERW S AAEM KM, E &
(RifAs MEMZSTRZR HFABLAMEMMHERLIRE, LiF 200092)

FEE R =P ISR R RIAE IR T H 2 55 Al/MgF, RO 8, 0F58 T B il & T2 AR T R R Tr k. W
2 Al/MgF, R4t EEHl sl B 8 — SRS IR A SR DR 2 R IR 25 70 nm 1945 B 5 55 25 70 41 I 2 T R 1 2% k5
2710 nm B MgF, ; 2 =25 56X S AR A B — & B )5 , 176 Al+ MgF, MR H L& % 15~20 nm B MgF, . i id i
B AR IR B (R 100 °C 200 “CHI 300 “C) L BFFE T HeAR IR BEXT Al/MgF, 4T A, B2 5840 s 4 21 45
T LR MeF, 2 Jo 38 0 SE A IR B A ) T 58 v R G BE 1 R G 365 Mg, T8 179 T2 2 o) J 4 4 1) IR G 3 3] —
B IR VR T MgF, JRER 26. 7 nm (9 RS 86 7E 122 nm &b R G235 859, 7RSI R MRS A 1 AN A s A s 4T
iR SR A, PFIREE IR B A A6 R R R M S M B G2 oo M i B AR AL T R

x 8 AT RINRHE A/ Mg, R AR E R R

R E S 2ES 0484, 4; TH703 XHkARIRED : A doi: 10. 3788/0OPE. 20152304. 0913

Al/MgF, mirrors in vacuum ultraviolet region
WANG Feng-li* , ZHOU Dong-wei, ZHANG Jin-shuai, WANG Zhan-shan

(Key Laboratory of Adwvanced Micro-structure Materials of the Ministry of Education,
School of Physical Science and Engineering, Tongji University, Shanghai 200092, China)

% Corresponding author, E-mail:wang fengli@tongji. edu. cn

Abstract: Al/MgF, mirrors in vacuum ultraviolet region were developed by three step thermal boat e-
vaporation method, and a method to improve the reflectivity of mirrors by fabrication technology was
explored. There are three steps to fabricate the two layers Al/MgF; mirrors. In the first step, an alu-
minum coating with a thickness about 70 nm was evaporated on a quartz substrate at the room temper-
ature. And then, the MgF, coating with a thickness about 10 nm was quickly evaporated on an alumi-
num coating. In the third step, the substrate was heated to certain temperature, and the MgF, coating
with a thickness of 15—20 nm was evaporated on the surface of the Al and MgF, coatings. According
to changes of the substrate temperatures at the room temperature, 100, 200 and 300 C, the effects of
the substrate temperatures on the mirror reflectivity were researched. The results measured by a vac-
uum ultraviolet reflector show that improving the substrate temperature after evaporating MgF, is in
favour of increasing the reflectivity of Al/MgF,; mirror and the thickness of the Al/MgF; is related to
the reflectivity of the mirror. When the thickness of MgF, is 26. 7 nm, the reflectivity at 122 nm is a-

bout 85%. The reflectivity of the mirrors stored in the laboratory is barely changed after one month
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and five months. The results provide technological function for higher performance optical elements in

vacuum ultraviolet optical systems.
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Tab.1 Experimental parameters and measured coating thicknesses of Al/MgF, mirrors
e Total
da/nm tan/C dimgr, /nm tan/C d» Mg, /nm tr/C

9 5 - dMgFZ /nm
S1 70.5+5.0 25 29.6+3.0 25 0 B 29.6+3.0
S2 71.0%5.0 25 8.6+3.0 25 22.84+3.0 100 31.3+3.0
S3 75.1%£5.0 25 11.0£3.0 25 26.443.0 200 37.4%+3.0
S4 75.4+5.0 25 10.1£3.0 25 16.7+£3.0 300 26.7+3.0
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