W13 43 HhEDEA Vol 13 No.3
2020 4F 6 H Chinese Optics Jun, 2020

NEHRS 2095-1531(2020)03-0558-10

B /& B (0t BRI =5 55 8 X4 il £ 5O 52 0

7O KwRE M M B KR
(P ERER KELFREIREG WEF LT, F4R K& 130033)

#ﬁﬂ% ARSCE YRR I FRHE T A L SOG AR 8 S R RICAROR T, S i 1O B B 2 AR X T B AR T b
243 (B T A7 RV [ T o S A 5] o 35 SR P, R0 88 20 AT ol 1 0 158 2 B o B B R P 8 DR i

/J\, Rl 19 o A e U B T A B L DA A A B2 6 A3 RN K 18R I, Y /=300 mm, L=100 mm, 6=20"FF, K

DU 2 5 [ I 1 1R 223851 0.004 57 SCEEHE— 20T T 4RI 25 2 1158 25 A /R R DG 1 9 LS R s, 56

TE TS TE R, I & BRI 25 5 AR B LA R . AR A SO 25 3R, B AR Y S A B« el N et

TS 4R 1 ' P R 5 ol ) 114 2 /NI LI 28 TR 1 ELSGR M Y S . T (R B, AT &R

G TSR 5 S X [ 9 LS A (4 S, SR A AR RN S 3 1) R 2 AR R B SRt

X B OIAE: A AAG W AR LRI B KR R E ST

Fh[E 422 :TP394.1; TH691.9 SCERFRRRRD: A doi: 10.3788/C0.2019-0207

Effects of a misaligned photodetector in autocollimators
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Abstract: As one of the key errors in autocollimators, misalignment of the photodetector is analyzed and
modeled carefully in this paper. Effect of misalignment of the photodetector on angle measurements is char-
acterized, when the photodetector in any position and orientation in space with respect to the theoretical im-
age plane of autocollimators. It is shown that the angular measurement errors of autocollimators induced by a
misaligned photodetector increase with greater measuring range L, larger angle 6 and smaller focal length f of
the collimating object lens. When /=300 mm, L=100 mm, 6=20", the angular measurement error caused by a
misaligned photodetector is 0.004 5”. The effects of each photodetector misalignment error on angle meas-

urements in autocollimators are characterized. The model proposed in this paper is validated. Among all
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kinds of photodetector misalignment errors, the defocusing error has the greatest influences on autocollimat-

ors. Hence, it is critical to choose an imaging objective with longer focal length, reduce the measurement dis-

tance, and improve the installation accuracy of the photodetector along the axis. The model proposed in this

paper helps to systematically obtain the angular measurement errors caused by a misaligned photodetector,

which will play a key role in building a better error analysis model for autocollimators.
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Fig. 1 Principle diagram of autocollimators
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Fig. 2 Optical path of autocollimator with a misaligned CCD array
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