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Fig 1 Schematic diagran of vertical
! illum ination method
Table 1 K value for different the refractive indices
n 1.3 1.4 1.5 16 1.7 1.8
k 0.39 0.37 0.37 0.34 0.27 0.18
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Fig 2 Condition of the bean illumination
w ith inclination
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Table 2 Error of therefractive indices is created by different source of error

ractive indices
1.4 1.5 1.6 1.7 1.8
ource of error

measuring error of
the refractive angle AG= 1" 1.8 1.8 1.6 1.3 0.9
tilt angle = 3 for

tilt incidence 0.34 0.36 0.44 0.43 0. 96
parallelisn of 0.5"
for no-ocollmated 0. 65 0. 64 0.62 0.61 0.61

An=[S (An)?]"2x100° 1.94 1.94 1.77 1.50 1.45
==

N= Ao+ AX+ AX 2+ AaX "+ AN+ AsX ® (3
Ao,A1 As A , LaKz2(no = 1.699200) L aKs(no =
1. 746798) , + 0.025mm , *
1.8x 10" ° : + 3x 10 °, , 2
, + 0.025nim, 400nm
3
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1 light source 2 gpherical mirror 2 monochromator
5 7 off-axisparaboloidal mirror 6 SAM PL E prisn
6 4 8 flat mirror 9 vibration slit 1Q detection
7 8 Fig 3 Schenatic of optical path for refractometer
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1 detector 2 pre-anp 3 multiplier 4 oscilator 5 phaser 6 integrator 7. AD convertor
8 grating senor 9 motor control 1Q paralleling interface 11 micro computer
12 printer 13 CRT 14 disk 15 vibration slit

Fig 4 Block of electroncs
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Table 3 M easur ing reault of China and Germany

data are measured

ata
A(m) 930429 930503 930507
m by Gemay
1. 526863 1. 526863 1. 526861 1. 5268641
435.8 1. 526860 1. 526865 1. 526861
' 1. 526862 1. 526863 1. 526861
N= 1.526862 N=1.526864 N=1.526861
1. 5230015 1. 5230023 1. 5230035 1. 5230023
480.0 1. 5230012 1. 5230048 1. 5230034
' 1. 5229995 1. 5230043 1. 5230046
N = 1.5230007 N = 1.5230038 N = 1.5230038
1. 5188896 1. 5188891 1. 5188905 1. 5148815
546. 1 1. 5188893 1. 5188893 1. 5188891
' 1. 5188893 1. 5188893 1. 5188891
N=1.5188894 N= 1.5188892 N = 1.5188896
1. 514883 1. 514883 1. 514883 1. 5148815
643.8 1. 514881 1. 514885 1. 514881
' 1.514882 1. 514883 1. 514881
N = 1.514882 N= 1.5148837 N= 1.5148817
, 3 K9
171
Ge ( ),
Table 4 M easur ing result for Ge sample(P = 750nmHg)
Aw) 5 6 7 8 9 10
n 4.01510 4.00987 4.00738 4.00513 4.00386 4.00324
repeatablity ¢ 2x 10° 2x10° 1x10° 1x10° 1x10° 7x10°
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Photoelectr ic Autamatic Refractameter with H igh
Precision in theW avelength Range 365 to 12000nm

M IBao-Yong
(Changchun Institute o Optics and FineM echanics,
ChineseA cadeny o Sciences, Changchun 130022)

Abstract

This paper describes measuring principle of the photo-electric automatic ref ractom eter
w ith high precision in thew avelength range 365 to 12000nm and its constraction and discuss-
es the ourcesof error. The refractive indices of different optical materials aremeasured w ith
this instrument Themeasuring uncertainies of better than 3x 10" ®and 3x 10" ° in thew ave-
length range of 365 to 2600 nm and 2600 to 12000 nm are obtained, regectively.

Key words Refractometer, Refractive index, A utomatic measurement,V ertical illumina-
tion
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