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Abstract; As for the negative influence of false signals and signal saturations caused by stray light in different
optical systems, collimating system as an important subsystem is analyzed by combining the imaging illumina-
tion analysis and the extinction rings method, and the main causes of stray light are found out. Furthermore,
three different structures of extinction rings are designed to eliminate the stray light. The optimal extinction
rings structure is selected by a simulation experiment. Simulation results show that the largest degree of inhibi-
tion in the edge reaches 0. 38% and the average degree of inhibition is 5. 68 x 10 "*% . The structure is actu-
ally manufactured and is tested by designed experiments. The result shows that stray light inhibition can be ef-
fectively realized in collimating system with optimal structure of the extinction ring. Therefore, this method has
a reference value in other stray light suppression system.
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Tab.1 Optical parameters of the collimating system

Index Value
Object NA 0.22
Field/ pm 400

Wavelength/ um 1.064

59.27

The interval between two lens/mm

Field of Field of

Exit plane 1
Field of P view at 0 view at 1
view at
object
— i —
o —— 17
imati Collimating lens 2
Collimating lens 1 ollimating lens Field of
view at 0.7

B MEE RGO HE
Fig.1 Light path simulation diagram of the collimating

system
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Total-irradiance map for absorbed flux

Normalized to peak irradiance
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Fig.2 Simulation image of small misalignments
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Fig.3 Simulation image of large misalignments
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Fig.4 Light path diagram of collimating system
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Tab.2 Divergence angle and limit angle of

exit rays at different fields

The normalized The divergence angle  The limit angle

field of view  of exit rays 6,/(°) of exit rays 6,/(°)

0 0 2.89
0.202 0.59 2.42
0.404 1.15 1.93
0.45 1.27 1.72
0.5 1.39 1.60
0.52 1.45 1.54
0.53 1.47 1.48
0.54 1.49 1.46
0.55 1.52 1.47
0.602 1.62 1.44
0.8 2.02 0.97

1 2.28 0.45
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Fig.5 Light path diagram at the maximum aperture
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Fig. 6 Image plane simulation diagram of stray light
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Extinction ring of right-angle with 30°
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Fig.7 Schematic diagram of three kinds of right-angle

extinction rings
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Extinction ring structure of right-angle with 30°
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Fig.9 Extinction ring structure of right-angle with 60°
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Fig. 10  Extinction ring of congruent angle with 60°
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Tab.3 Suppression effect of three

kinds of the extinction rings

No.

Largest degree Average degree
of inhibitionon of inhibition on

stray light/%

Name

stray light/ %

Extinction ring of

0.4 1.10x107°
right-angle with 30°
Extinction ring of
0.38 5.68 x10°*
right-angle with 60°
Extinction ring of
0.63 1.49x107°

congruent angle with 60°
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Fig. 11  Stray light image plane diagram at the condition

of misalignments

— RO, AT DUE R R R S R, S
DGET S A5 94 A R 1100 A X A R 2 [
EERTDE. KRR ZE, Rk B
R BOEBENE B 12 B, Bt B,
FEHHNRES o322 7 He — A AR X BE BRI (R OB R
SRS R L — 2K

AR 07 s DG F) 2% BIOC D 475 20, B 60°
EATFHCI A, e B R Gt AT it it (A
I, PEME BB 1T A BEMEDR T LR, A — AT ekt
B AP S BRI A SR AN E 13 PR . AR HEDEHE
NGAMAHOCLR N K, T B RSO 2
TR

Bl 12 HARAITEC T B2 BOGE m A
Fig. 12 Stray light image plane diagram at the condition

of mismatching aperture
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