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Optical axis consistency detection and installation method
for Pechan prism

ZHANG Juan,YANG Jia-qiang
(The 11th Research Institute of CETC,Beijing 100015, China)

Abstract : In this paper,a displacement error detection scheme is proposed in view of the inability to detect the displace-
ment error between the optical axis and the mechanical axis of the Pechan Prism in a parallel optical path. A consistency
detection system for the optical axis of the Pechan Prism is designed,including the detection optical path and the control
optical path. The total length of these two optical paths is equal ,and the MTF is close to the diffraction limit. Then,a de-
tection optical path is built based on the designed detection system and the Pechan Prism is mounted with a diameter of
25mm. The angle error and displacement error between the prism optical axis and the mechanical axis are detected and
adjusted in both the traditional parallel optical path and the detection optical path designed in this paper. Finally, the
consistency accuracy of the output optical axis and the incident optical axis of the Pechan Prism is measured to be
+48". The mounted Pechan Prism and rotating axis system are installed and adjusted in the formal system,and the con-
sistency accuracy of the optical axis is measured to be + 0. 8 pixels,reaching pixel level accuracy. The detection method
proposed in this article improves the efficiency and accuracy of installing and adjusting the optical axis of the Pechan
Prism in the system.
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Fig. 1 Schematic diagram of optical axis consistency detection

for Pechan prism
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Tab. 1 Main optical technical indicators
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Fig. 3 Image of detecting optical path
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Fig. 4 Transfer function curve of detection optical path
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Fig. 5 Distortion curve of detection optical path
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Fig. 6 Image of the control light path
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Fig. 7 Transfer function curve of the control optical path
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Fig. 8 Distortion curve of the control optical path
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Fig. 9 Schematic diagram for adjusting the angle error between the
optical axis and the mechanical axis of the prism

4.2 HEHOLH G 2 E AR = KA

P B G b AT AL At 22 1) ) R 5 2 e 1 38 e
NG RS TG 0 B B G B AL AR B =2 18] 9 a2
FEURZEGEATIRNY

(1) FZ BRI 10 Jr 7S (%8 BEOG 6 7 728 181 5 el %o
HEOGEE , PRI RO P& 0 067 B A0 A B, (X BEOGRR 1Y
JEH S AT O RO T

(2) FOGIE RS BEAR , 3 A7 064 AR RO
P25 SR BRI AR T |, RS 4E R 5 2, |
BAEBRIN SR B 2 A5 M AT 4B 5

(3) Prsi X BOGBE T f i I B 7, R A 4. 1
T A A R 22 I DU B B e R B AR
WE 1 R4S 1 B S4EMES 1,
ARSI S5 07 2 A AR B3 T RE -5 08 BROG AR
7], 58 = e B DU B WLEAR 1012 Bk 5

(4) PR AR B A MO, EER
P14 1 52 A AN R N A I 5

(5) [ e i 2 , A0 « ANy Bh-F 2% 0 DU
B, B DU, R AR BRI sl 2 — 1
AR BN A IE

(6) Z4 2 /N PR IB S Bk 4 70 #r , A5
BR(4) R PR (5 ) By vl 84 5% S 52 64T, Y
BIHE S 1A HAE AR AR, D0 B
A 2 T 2R A ke 2 Tl 5 RS B A e, LN AT
DU B A Al — S0 C 2 T B AR A

KR
®[E|[ e A R PR

FE10 X IO R B E
Fig. 10 Schematic diagram of the control light path
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