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Shearing Interference Pattern
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Fig. 1. Optical arrangement for observing defocusing
and for measuring the exact focal length of the
test lens.
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Fig. 2. Parameters involved in determining the exact
focal length.
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Table 1. Calculated and measured defocusing error
(lens in air, f= 100.78 mm)

No. Fringe width Defocusing( Af) Error

x (mm) Calculated  Measured (%)
(mm) (mm)

1 0.91 +1.11 +1.07 3.74
2 1.19 +0.85 +0.85 0.00
3 1.46 +0.69 + (.68 1.47
4 293 +0.34 +0.36 5.88
5 8.51 +0.12 +0.13 8.33
6 0 - 0.00 0.00
7 3.81 —0.26 —0.25 4.00
8 2.24 —0.45 -0.44 2.27
9 1.71 —0.59 —0.57 3.51
10 1.25 —0.81 — (.80 1.25
11 1.04 -097 —0.99 2.06

Table 2 Calculated and measured defocusing error
(lens in air, f= 276.74 mm)

No. Fringe width Defocusing( Af) Error
x (mm) Calculated Measured (%)
(mm) (mm)

1 1.81 +4.19 +4.19 0.00

2 2.08 +3.65 +3.66 0.27

3 2.70 +2.81 +2.82 0.36

4 3.17 +2.39 +2.38 0.42

5 7.98 +0.95 +0.96 1.05

6 Y] - 0.00 0.00

7 7.02 —1.08 —1.09 0.93

8 3.68 —2.06 —2.08 0.97

9 2,61 - 291 2.90 0.35

10 217 —3.50 - 3.52 0.57

11 1.65 —4.60 —4.63 0.65
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Fig. 3. Shearing interferograms for different magnitudes of defocusing of a lens in air. (1)~ (5) outside the
focus, (6) at focus, (7)~(11) inside the focus.
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Fig. 4. Shearing interferograms for different magnitudes of defocusing of a lens in water. (1)~(5) outside
the focus, (6) at focus, (7)~{(11) inside the focus.
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Table 3. Measured focal length(A= 632.8 nm, T= 20
)

Sample Mediums Refractive in- Focal length

Nz ZAge] vy A -o)e 3

No. dices of mediums of test lens
1 Air 1.0000 200.03
2 Water 1.3330 565.40
3 Nonane 1.4051 935.72
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Table 4. Calculated lens index

Sample  Set of (i,j)  Obtained refractive Average
No. mediums index value
1 Air-water 1.51531
2 Air-nonane 1.51524 1.51524
3  Water-nonane 1.51518
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Liquid Immersion Method for Determining the Refractive Index of a
Lens by using the Murty Shearing Interferometer

Yun-Woo Lee, Hyun-Mo Cho and In Won Lee
Optics Laboratory, Korea Standards Research Institute

(Received: January 9, 1991)

A nondestructive technique for measuring the refractive index of a simple lens is described. The
shearing interferometric technique is used for determining the focal length of a lens by immersing
it in various liquids. The lens itself acts as autocollimator and decollimator. An eguation for the defocu-
sing error has been theoretically deduced and experimentally verified. The wave aberration has also
been investigated for the different values of the focal length.



