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The Development of the Small Angle Generator
by using Laser Interferometer

Tae-Bong Eom, Jae-Sun Lim, Jong-Wook Won and Myung-Sai Chung
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Abstract

A small angle generator is developed for calibration of the precision autocollimator.
The device using laser interferometer is designed to minimize the systematic errors
caused by movement of the axis(rotation, thermal expansion, pitch and roll).

The resolution of the device is 0.01 second of arc, and the accuracy is better than
-+0.03 second of arc within the measuring range of =20 minute of arc. A newly de-
veloped method for measuring the distance between two corner cubes is also reported.

LA = Aoz ulaAxd A4 + gloh o] whye

= Wl gz Alzte] ziwkdtm WL FAYUAE Zn

ol &2 A Ve +F7] Ee Al£7] (level, autocol- del FE7IV HEAEAS nAd AAgsEm 9t

limator) 58 A #ZAx P, HodsA 2 A Zeju, o] FAAE Feiwe]l g Y AHatxsl g

W BEsisle] AAs 2¥®, X4 A3z (X-ray 2] =}5-4] 7] (automatic autocollimator)e] A o]}
diffractometer)s] A ZE 24©, FAELES 24 ase Awa el Lawsel.

Sl de] AHgE T glvh ZAEE Al wlz deh A, RS 4T AV e GRey FF

AAE Y7 & w24 v 45 332 v ol BEow 23 £ 3F2 4wl d x| el o (elastic

Aol A5 A A AEE= v A gy deformation lever)E A2 3le] Zv| L5 & &4 A7

o] A=l glch A e AL 9= Eli:‘i # otk o] AR E o RS9 73 oloi), x4

P78 v vhdy A uido] F2 o]4F

A
' v B S
5171, Aloko}(sine bansl el E <l 37 AT L E FFe wel gv
*Pﬂﬂ?"H T H 2 E chelazelHE 2T A, DAL ol 4T A0 0 2 RRFH W
4 slol A % (gage block) 7181 ¥ol Eel® 2 nws 9gomH HAAEE 9L & gk o]
* R FEEAT L o] REATA gL AR IE Babatn Abgo] of el whAe] glgond
*H A, FFETFATL A BEATA slol A A ALz Apgo] Lol Hyew ¥



T Ax g X4 sAdgA Y dA4r 54 d 24
o AFAFEA AN AFLEH D e 53] o] wiy

o AETE T byl s HA2Y £5Yel g o
A% AAT + A& Bl ek
¥ A7 4 & HoNeslo] 4% HRo® ot A%

7l 2§ wlolA Fx zHAIE AA AlFsgded
o] =zl 2] A 5A ¢ A(systematic error)S FA &g
of. = AAL] 9k o2 485 5 31 8.(corner
cube) T4 Alol s 7AZAE AT MEE WHE o
Tatd e o FFH HHAEE AgA o 4k
Sk

2 uaAxd 479 Y= Fig. 114 2 aps}
Zol ZolE g3 g gy ABE 3 £ 0& &
Ao 2 Ok HAAAS = e @ 2 A7 2w
= 943y FAE 45 e % F BrF 23E 43
o A do g FAstel ofele] 4% o) g3l A
72 0% Tk d gl

— . [(di+d. )
f=arcsin 1< T ey ) ¢))

(74 L 245 0olA Fale ¢ & A7AY
Aslelx Is & El?dvr Ocll 4 =fef 3 o % st & Bt
A9} FAgleleb) 5

i

'y

[
| d.i ‘\

Ay L

O\/B

Fig. 1 Principle of the small angle generator
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Fig. 2 Schematic diagram of the small angle
generator
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Fig. 3 Setup for measuring the distance between

two corner cubes
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Table 1 Measured distances of two corner cubes

Interval between
A’ and B’
(Interferometer 2)

i Interval between
l A and B
(Interferometer 1)

Method| Method Method Method| Method

I

1123
|

Method i Method
of meas-
urement 1 i 2 3

Measured | I \
value  1499. 308 499. 207499. 261500. 200;500. 218‘500. 329

(mm) \ ‘

Method 1: Used an universal measuring machine
and a microscope

Used an indexing table

Used an indexing table and an automatic
autocollimator

Method 2 :
Method 3 :

INTERFEROMETER 2 [T

e}

INTERFERCOMETER 1

-
L.

Fig. 4 Setup for testing the accuracy of the small
angle generator
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Table 2 Angles calculated with the variances of optical path differences and the distances of corner
cubes measured by 3 different methods(The methods are the same as in Table 1)

AN

. Method of l
. Mmeasurement | Interferometer 1 Interferometer 2
Displacement ™\ \‘
%imr?)‘“om“ef | Methed 1 | Method 2 Method 3 Method 1 | Methed 2 ’ Method 3
N
51 | 29.95" 29. 96" 29.95" 29.98" 29.98" [ 29.97"
102 59. 90" 59.91" 59.91" 59.93" 59.93" “ 59. 93"
204 J 1/,59. 80" 1’,59.82" 1/,59.81" 1/,59.86" 1/,59. 86" ‘ 1’,59. 84"
408 4’,00.01" 4',00.06" 4',00. 03" 4’,00. 09" 4,00.09" | 4’,00.03"
816 8',00. 04"’ 8’,00.12" 8,00.07" | 8,00.19” J 8’,00.17" 8’,00.07""
1428 13, 59. 89"’ 14/, 00. 00" 13/,59.92" 14/, 00.12" \ 14’,00. 11" 1 13',59. 93"
2040 19/,59. 97" 20°,00.11" 20', 00. 02" 20, 00. 23" 20', 00. 22" l 207, 00. 05"’
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