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Wide temperature range beacon receiver lens for tracking
and aiming system of mobile ground station
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Abstract: In order to ensure the stable tracking accuracy of the photoelectric tracking and aiming system of the
mobile ground station in the complex environment in the field, the optical system and optical structure are de-
signed to solve the problem of imaging spot dispersion of the beacon receiving lens under the working tempera-
ture width of —20 ~40 “C. A temperature compensation scheme for driving the compensation lens group with
a stepping motor is proposed. The change of optical system performance under extreme temperature conditions
and the effect of different temperature compensation schemes are analyzed. According to the requirements of
photoelectric tracking and aiming system, the opto-mechanical structure is designed and the mechanical and
optical properties are analyzed. The analysis results show that the first-order mode of the system is 370 Hz; the

compensation lens group moves forward by 0. 695 mm to compensate the dispersion of the optical system ima-
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ging spot at —20 °C, and the central field spot size is reduced from 73 pm to 3.2 wm and the edge field spot
size is reduced from 77 pwm to 15.7 pm; moving back 0. 885 6 mm can compensate for the dispersion of the
imaging spot at 40 °C, reducing the central field spot size from 94 pm to 3.9 wm, and the edge field spot size
from 96 pm to 21. 8 pm. The image quality of the optical system is also detected using a ZYGO interferome-
ter. The RMS(root mean square) valueof the wave aberration is 0. 0611 (A =632. 8 nm) , and the PV ( peak-
to-valley) value is 0. 4661 , which can satisfy the index requirements of the tracking and aiming system.
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Fig.7 Finite element analysis results of beacon receiver system at different temperatures
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Tab.2 Distance changes between lenses( Unit; mm)

it 1-2 2-3 3-4 4-5
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FIELD FIELD
POSITIOI 11-Jan-2016 POSITIO! - 11-Jan-2016
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Fig.8 Spot diagram of optical system at different temperatures

1 R B B AL S A CODE V ¢
B AN ) TAE TR T ot R 5 fig
HEAT O, AR B [ 2 - 20 CH, W&l 8 (a)
JIE7R N R G0 s A B B KOG BE R SE R 77 pum
(MY 5 mrad) ; MIREEHEETHE 40 CHE, 40

K 8(b) Pz, 12065 R GE RS B iR ROEHER S
96 pm (A5G 5 mead) o {7 HEER TR, 7E
TARREEVE RN ( 20 ~40 C)  fEhrEll R G0
T BRI 2R GE P 2R L BERGE AR T 5 x5
BT (25 wm x25 pm) BFARESK, IR 2k T



s

55 WS R Sl v 5

il B2 B AR G (e pr ik 795

TR AME , 43 BT R 2. 2 5 o 1 iR B M
ESLZRYE

MULE B 4 VE R R B B, AT Bl
0. 154 8 mmt}, BEAEAMEIRETIRE - 20 C i fi2¢
ARG RAGACBE TR HCE L, WA 9 (a) B, ol
MGNBER ST A 2.2 pm, G 5 RS R
16.7 wm, % JEE B s 97 B 15 22 (0. 02 mm) ,
WE 9(b) frzn, M FEBER SF R 10,1 um,
NG ICHER ST R 19.5 wm, &5 1] J5 7% 3
0.193 6 mm A DIFMZEIREEIR L 40 C oG R4
BAZTETER TR RS, 25 RN 9 (¢) o, s
MGEBERSE Ry 1.6 wm, 30 37 6 B8 R Dy
15.7 wm, % JEEEH S 07 B 1% 22 (0. 02 mm) ,
WE 9(d) FiR, L EBE R 54 10,8 pum,
NG IEBER A 18,2 pm,

. ETTy
T | —
0.00, 1.00 + RMS = 0.016703 || 0.00,1.00 E'S RMS = 0.019508
0.00,0. 143 DG 100% = 0.055750 | |0. 00, 0. 143 DG & 100% = 0.045875
0.00, 0. 64 RMS = 0.006696 || 0.00,0.64 - RMS = 0.011960
0.00,0.092 DG L] 100% = 0.024131 | [0.00,0.092 DG 100% = 0.023057
0.00,0.51 5 RS = 0.004442 || 0.00,0.51 @ RS = 0.010827
0.00,0.073 DG 100% = 0.016164 | |0. 00, 0. 073 DG 100% = 0.020453
0. 00, 0. 26 RUS = 0.002254 0.00,0.26 ° RMS = 0.010102
0.00,0.037 DG 100% = 0.006653 | [0. 00, 0.037 DG 100% = 0.016965
0.00,0.00 RMS = 0.002154 || 0.00,0.00 ° RYS = 0.010077
0.00,0.000 DG 100% = 0.003075 | [0. 00, 0. 000 DG 100% = 0.015790
i PP 2. (@ (b)
R -aan-2016 R 13-san-2016

0.00, 1. 00 @ RYS = 0.015695 | | 0.00,1.00 i RS = 0.018242
0.00,0. 143 DG & 100% = 0.055555 | [0. 00, 0. 143 DG & 100% = 0.069691
0.00,0.64 % RMS = 0.006787 [ [ 0.00,0.64 [ RYS = 0.012169
0.00,0.092 DG 100% = 0023512  [0. 00, 0.092 DG * 100% = 0.037341
0.00,0.51 N RMS = 0.004667 [ [ 0.00,0.51 8 RMS = 0.011382
0.00,0.073 DG 100% = 0.015965 | [0. 00, 0. 073 DG 100% = 0.029755
0.00,0.26 RS = 0.002140 || 0.00,0.26 . RNS = 0.010771
0.00,0.037 DG 100% = 0.005706 | [0. 00, 0. 037 DG 100% = 0.019306
0.00,0.00 RYS = 0.001583 | | 0.00,0.00 . RS = 0.010773
0.00,0.000 DG 100% = 0.003929  {0. 00, 0. 000 DG 100% = 0.017176
f @I @

KO B4 AMERCR

Fig.9  Compensation effect of lens 4
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