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Realization of Antireflection Coatings for 193 nm P-Polarized Light
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Abstract The substrate and layer materials used for the antireflection coatings at 193 nm range are calculated and
analyzed, and the deposition technique and parameters are carefully chosen and optimized. Based on these analyses
the antireflection coatings for 193 nm light at large incident angle are designed, fabricated and tested. The results
show that after coating. the residual reflection is lower than 1% and the single transmission of the coating is higher
than 96 % when the incident angle is 68°~72°. The single round trip energy loss of the linewidth narrowing module
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is calculated before coating and after coating, which confirms the necessity of this antireflection coating.
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Table 1 Optical constants of LaF; and MgF,

Material n (at 193 nm) k (at 193 nm)
JGS1 1. 56 0
LaF; 1. 68 0.00485
MgF, 1.429 0. 000496

3 P OGRS IR R Bt 5tk

POGTEBR A E R T 687) AL ML 2/4 I
Z5 10 S S8R R R AR 38 A R 5 7 K A1 2 T IR
S St AR PEREBEK . B T FRBUL AR 19 S R
P AR HLRE IR AR R 5 B 3 X B A A E
TS RE AR ZE P 1 T AR (9 25K . BB I AR Y =
Wb — o 3~5 2 ER R e ot g b
SR VR 1 2 0 I 0 JRE E L L3R OB 3 RE B £
IR 2R

TER S E P O I 98 B 58 BT o i 3 5 R
FERE LaF, SR b8 MgF, 4 i 58 8 I &
H.Lal; B2 £ EH 2R BEREEERE. £ —E 1
TERAET S R R/ R T8 A B AR 1 I
BRER /D o DICAE 2R AL I 78 op 78 A AR 1
P RE BT T DU C R IR AT S AR R 4 T R A ]
R FEAR R I 5 SRR LaF s 1 JBEJE o UG A1 i 22 3t Jost
W ICPF eI SE MM R 2. A 3 B (B
NS0 T1 D B R 37 o3 A EE P AT R 22 AR R
(R AR P e D 9% 0 B S HE 2% e 3 S5 R A R B )
JEE R R I ik » P ) L 37 i TR e {EL () BG IR T LR
/%»E%{?ﬁ?%ﬂ%ﬁ‘ﬁ%ﬁﬁ%%lﬁ]ﬁ,H?FU?%%%%E%

80+ !
incident angle is 71°
éc ]
& 60 j i
substrate
40
1 [T L
20 i “standard design /
! modified design
0 I i ! L
0 50 100 150
Thickness /nm

P 3 BRI AR A5 0 A 58 AR H 3% 03 A X L
Fig. 3 Electric field distribution comparison between

standard design and modified design

IO 0 BB TR RE

BT PG A BE SIS SR I 2R I D27 007
SR LR AR R BL LaFs F0 MgF, 1Y f# A1 45
o Ak B R ¥ 2 4 Sub/43 nm (L)/30 nm (H)/
49 nm(L) /30 nm(H) /3 nm(L)/air, H-H Sub /R %
JE#FHEJGST H 2R mfr S 26k LaF, L R4
Stk MgF, . LaF, [ SR 2528 60 nm,

4 FE S

P 56 A R 0 B S I T 4 SR A AR R UL
FUHE AR, 78 8 3L %5 95 5 R 48 (Leybold SYRUSpro
L110) HrL R, 8 8 5k JFC A et oAy 5 A1 95300 1 s i A1
W (JGSL, HAA K 25. 4 mm, JEEEH 2 mm) , FH Y
J7 MRS BE /N T 0. 6 nm. HE MR R R Merck 2 ]
A PE B G Al 99, 9% 1Y LaF, #1 99. 99% 1)
MgF, . A J§ B 25 /N F 107" Pa, UL BLIE
300 'C, PUBLAG (8 1 S 2F 1) 55 B9 1 U5 CAPS) X 5 i
BENCHEAT AL L, RS A TR R 2 Oy 0. 4 nm/s,
ZRE b R v R U MR P b AR A 0k

5 &Rk
5.1 FiZitae

FE GG 75 B Metrolux 28 ] 4E 7= ) 5840 B
25 (VUV) 7366 BT3RS 7 I i 2k B2 vh 58 AR i
SR v Al L (B R 99, 999 %), i i £k A BT
S 530 FELZE 193 nm &by 68°~72° 2 ], 145 1Y
W TEAE 193 nm 4b A ff 75 68°~T72°[0] P LY
Ul Sz 5 3% Bt 38 T LSS R R Bt Kol i it £k 4
Bl 4 FE S P

100

——measurement

98+

96 [

T %

94+

92+

90 L . L L L .
65 66 67 68 69 70 7172
Incident angle /(°)

4 P PR 00U S S AR £y BE A ST 37 S e ity 4%
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antireflection coatings for P-polarization
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Fig. 5 Angle resolved reflection spectra of the

antireflection coatings for P-polarization
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