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Design and preparation of cut-off filter for observation scope

PANG Menglin', ZHOU Shun', GUO Feng', HANG Liangyi', XIAO Xiangguo®
(1. Xi'an Technological University, Shaanxi Province Key Laboratory of Thin Films Technology and Optical Test,
Xi'an 710021, China; 2. Xi'an Institute of Applied Optics, Xi'an 710065, China)

Abstract: Based on the requirements of glued eyepiece for the optical filter in the observation scope system, a
cut-off filter for the optical system of the scope was designed, which eliminated the half-wave hole of the filter
and compressed the passband ripple. The optical filter was prepared by electron beam thermal evaporation
technology and its transmittance was tested. The average transmittance in the range of 400 nm~630 nm is
95.76%, and the average transmittance in the range of 655 nm~800 nm is 0.06%. The sample passes the salt
spray test and the mechanical firmness test, and the preparation results meet the design requirements.

Key words: short-wave pass filter; thin film preparation; half-wave hole elimination; passband ripple
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Fig. 1 3D schematic diagram of gluing of lens B and A

1 EREIT
1.1 EAKJRIE

FE R IR A Y HE PR Z: 7F 400 nm~630 nm
oA AR, AE 650 nm~ 800 nm | A # 1R .
T 2 T [ 55 B2 A 20 nm, A JHEBE 1R 45 5 T2
R M R U, T L3 A 4 i R R Y R A M R BRI
R I 3 DY R I T R TR R I ROk Y
5 2 4544 G|(0.5LHO.5L) %A, G /R HL S Jy B 5,

AR AR TR 0% 10 S F R R 19 T 2
LA MU, H AR ITARIR . AR
A B  FUAE RS ¥ 4% 56
HE TR

| o ot RS

in;sind, €0S0,
BEE THES T REHRN A S5
S e B e 0 6 Ay P R 5 AR VR E 5 A AL
SN T M pap BRI AR, Al 45

s ising, s isind, s isind,
M. M €osd, cosd, cosd,
My =[ by 3 | = T H s o ()
in,sind,  coso, inyesind,  cosd, in,sind,  coso,
M, 19 pap T TCHCA B R AE R, oh (1) 2CHE:
M, = i [sinZé cosd, + ! (Up + 77q)cosZ(S sind, + ! (Tlp na)sin& }
n=— “|\—*+t— |-
b, P q 2 rlq rlp P q 2 nq np q
. 1(n, nq) . l(np nq) . ]
M, =in, [sm26 cosd, + —(— + — |cos26,sind, — - [ — — — | sind
21 p P q 2 e p q 2 Ne q
_ L ). L
M, = c0s26,c085, — = | — + — |sin2§,sind, = M,, (2)
2\nq 1

2 My = My, BIASERAT S R AL S, Sk
X I 2% 8 4 5 B2 B AR R R AR, AT i
AT LURE XS PRI AR pap S52808 HLZ HRAEFERE AT 0B

cosI’

_ M11 M12 _ lSlHr/E
My = [ My My |~ [ iEsinT’ (3)

cosI’

st DR SRR , 8 R URHEE (26, +6,)



NG 2022,43(2)  FEEEAK, S5 T UL A R 00 48 L 8O R T A A ¢ 223

HIE ; ERNSFRT S %’ 22 pqp /& H s
XEFR JE B 2 1%, BEOZ I 2R B R R R
s _ [ cosI" isin[/E |' _
M"‘“’_[ iEsin’  cosT ] B
[ cosST"  i(sinST) /E ] (4)
iEsinST cosST

H (4) 2022 J2 158 A4 4 AE S0 B T 20 B A5, %% R
JBE 2R TP AEAE — AN SR S 3 AT I BN B AR
JEL IR %) 2 i AR Ak, LA ST AH TR 2 AR S 4
1) S RFFEA LARIR Ry
(Mo —112)°C088, + (o772 /71 — 11 ) 8?6
(M0 +172)*c08>6, + (1012 /11 +11) 78’6

GG AR R, X B =n,
ne A S H-ZK 11 B (1524 S 490

ik, AT 2 )2 R R B s h, HeE%
JE A ] SRS R 1) A AT S 3 BRI AR A R
[o #7 22BN ST 57 E 55K LA ST
JT VETC R G, JR ST 5 | A A5 4 o AR JEE BE Ty A2
AR . ST IRE A, AL T X 2 2 X0 PR R a5
P rh G2 R AT
1.2 fERHEE

— RO B MR R RL A TR R A P AR A W
P15 S FHLAR A [ B A5 07 1 AT 5 IR . AR SO g
I R B T AE 3 BIE LA 400 nm~ 800 nm, 25 & il
BHE T IR R e A R R, B Si0, 1E MK
b rt, & HAT B8 A G L, B A R 25 4
K am, B Z0OIR B2, SRS /DN, i LA b
RE F1 M 5

SiOy 7 A B 2 F N 7, o 8 45 7 A 5K B ) B
NI TN DT T RS v R el LMY TSP E /TP
#} TiO, 5 Ta,05 345 FE N 1 7=/, v LIS Sio, VERL.
TEHE TiO, VE N i 1 S 2R A RLE, & I AT S 38 2
R HEA AR . e R U A i A e
2 R H] SiOy/TiO, 45", {H TiO, 7£ ¥ 78 K it
TR, 25 5 ot O A, A R W A1 ST A R vk R
(Ti, 0., XoF 98 1l J7 3 R %) AU 3 A v, 9 ol
i AR P LS AGE R O, R AR R AR E .

g A LR, RSS2 R H Si0,/TiO,
G, HEAT I E D BT T
13 EHBER

ot i R T EL A R T A O T
A, A A b 5 9 624 R 25 55 NOAG61, 1%
e FRE 45 B 3T R 5 H-ZK 1 37 5 R 45 o0 $23
(WL 1) o BEIFIE, SR A H-ZK 11 B 3844 Jy s
RIGAFA

R=rrx= (5)

x1 MHHNIESE

Table 1 Main parameters of materials

Material Index of refractive ny @589 nm
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NOAG61 1.56
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