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Abstract In order to realize real-time measurement with high precision and high reliability, we propose a Zemax
simulation based energy analysis method of optical system for laser tracking measurement. Based on the principle of
optical system for laser tracking measurement, the energy model is established. The influence of non-ideal optical
elements on the energy of optical system is analyzed by Zemax simulation. The simulation results show that the best
interference pattern is obtained when the interference beam split ratio is 5:5 and the tracking beam split ratio is 7:3.
In this situation, the interference signals from the four receivers have close energy, and the visibility of fringe
pattern reaches 0.89. The visibility of {ringe pattern of the four received interference signals will degrade when the
reflectivity of polarization beam splitters is under non-ideal conditions. The non-ideal transmittance of the
polarization beam splitters does not affect the visibility of fringe pattern. The research is useful for the laser tracking
measurement system, mainly in terms of precision improvement, reliability evaluation, optical system design, and
optical element selection.
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Fig. 1 Principle diagram of optical system for laser tracking measurement
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optical system parameters:
A=632.8 nm
d=20 mm

l

polarizing (P): surface type:
“Jones matrix” ;
parameters “A(B) (C) (D) real” :
“0.5,0.5,0.5,0.5”

polarizing beam splitter, (PBS)):
radius of curvature: “infinity” ;
thickness: “12.7 mm” ;
glass type: “H-KIL” ; dispersion coating:
“PASS P” ; other coating: “AR”

outgoing light is p?

quarter-wave plate, (QW)): surface type:

“Jones matrix” ; thickness: “infinity” ;

parameters “A(D)real” : “0.7071, 0.071” ;|

parameters “B(C) imag” :
“-0.7071, -0.071”

beam splitter, (BS,): radius of curvature:
“infinity” ; thickness: “12.7 mm” ;
glass type: “H-KIL” ; dispersion coating:
“L50” ; other coating: “AR”

l

half wave-plate (HW): surface type:

“Jones” ; thickness: “infinity” ;
parameters “A(B) (C) (D) real” :
“0.7071, -0.7071, -0.7071, -0.7071”

polarizing beam splitter, (PBS,):

radius of curvature: “infinity” ;

thickness: “12.7 mm” ; —

glass type: “H-KIL” ; dispersion coating:
“PASS_P” ; other coating: “AR”

polarizing beam splitter, (PBS,):
radius of curvature: “infinity” ;
thickness: “12.7 mm” ;
glass type: “H-K9L” ; dispersion coating:

“PASS P” : other coating: “AR”

( photo detector (PD)

reference sphere:
radius of curvature: “infinity” ;
thickness: “40 mm” ;
glass type: “mirror”

quarter-wave plate, (QW,): surface type:
“Jones matrix” ; thickness: “infinity” ;
parameters “A(D)real” : “0.7071, 0.071” ;
parameters “B(C) imag” :
“-0.7071, -0.071”

outgoing light is p?

quarter-wave plate, (QW,): surface type:
“Jones matrix” ; thickness: “infinity” ;
parameters “A(D)real” : “0.7071, 0.071” ;
parameters “B(C) imag” :
“_0.7071, —0.071”

beam splitter, (BS,): radius of curvature:
“infinity” ; thickness: “12.7mm” ;
glass type: “H-KIL” ; dispersion coating:
“L50” ; other coating: “AR”

cat's eye reflector: radius of curvature:
“infinity” ; thickness: “40 mm” ;
glass type: “mirror”
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Fig. 2 Flow chart of Zemax-based modeling for laser tracking measurement optical system

S/ B LOAR B 3 B . P, 2 BS, /93 5T/
F AT B 10 = 0 B 45 B i T 85 2% 8C o T B s (2
&R E IO I8 B R B G B AP O6BE BS, MR
S5 I IR 300 O G2 BRI 1 S G E AR A 1 3R
BRI A, BS, &S/ RGN RE R E . ST SR 5

TES S BS, #4306 Ry 75 30 W A R B oK

AN JE AL I Z O I (9 R WL BS, 30t L
5:5.BS, /6L 7: 3. 7E PD, \PD, .PD; .PD, &t
B TR S RE R4 2R 800 FERE IR 31 089, 4%
SR X R R T O T RBCR IR A

0704009-5



LFSER Zr
|CONFTGURATTION: ALL

3 HT Zemax (i FAGHOGIE B Ot 27 AR G 4 114

Fig. 3 Model simulation diagram of the optical system for laser tracking measurement based on Zemax
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Fig. 6 Effect of the reflectivity change of single polarizing

beam splitter on the energy of laser tracking
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