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Abstract A design approach of the theoretical [ilm system with broad-angle extreme ultraviolet (EUV ) multilayers
coatings based on the real-coded quantum evolutionary algorithm (RQEA) is proposed. Based on the RQEA and the
real-coded genetic algorithm (RGA), the theoretical design and analysis for Mo/Si multilayers coatings with broad
angles is performed. It is found that the RQEA has obvious advantages of small population, high efficiency, and high
accuracy, which makes the RQEA possess potential application value in the field of optical film design. In addition ,
the broadband Mo/Si multilayer coatings with reflectivity of up to 50% at incidence angle of 0-18° and at incident
wavelength of 13.5 nm are designed.

Key words  thin films; design of multilayer coatings ; quantum evolutionary algorithm; broad-angle extreme
ultraviolet multilayers

OCIS codes 310.4165; 310.6805; 310.6188

(EUV) , 1,
o . , EUV
EUV ,  EUV JEUV JEUV N
o EUV EUV
, EUV o ,EUV
: 2016-12-23; : 2017-02-09
(61405189 (201501010195C)
(1997—>, s o E-mail: 17843153375@163.com
1981—, s ,
E-mail: physicskuang@sina.com( )

0631001-1



’

. 2007 ,Yakshin [ Mo St EUV s
13.5 nm 70.15%, 13.5 nm . FOM-
Rijnhuizen 0°~18° 50 % Mo/Si Ll Lawrence
Livermore . Nikon N
EUV ) EUV
EUV Mo/Si , )
0°~9°, EUV ; @, EUV
) , EUV
EUV )
[4-6] 3
EUV EUV , L
[3] (RGA)[&B: . s
) . RGA ) )
RGA , )
O (RQEA)!*) .
) N N o ;RQEA 0-1 o
[16] L22] . ,RQEA ,
. RQEA EUV ,
“ oo ? , RGA . RQEA RGA
) , RQEA EUV
) . EUV
2
2.1 EUV
EUV ,
) o ,EUV Mo
Si Mo/Si Lesod Mo/Si , (
Mo ST ( Mo .S MoSi, Lzl
) ) Mo Si
D) (28] ’ o ’
) » Mo/Si
1 o
Mo/ Si m , Mo Si 2m , [25.20-32]
s 1,2,3,,j5, ., N—1,N, jt+1
Titi,jo S
, n41c08 011 —mn;cosl;
r;+]'j:nj+1cosﬁj+1+njcosﬁj’ b
p

0631001-2



1 Mo/Si

Fig. 1 Structural diagram of four-layer model of Mo/Si multilayer coatings within one period
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