DVD-R& 25D

At

ek

Design of a spectroscope with a DVD-R piece

Makoto SATO

Precise tracking structure of DVD-R acts as a transparent type diffraction grating. This report illustrates a design of a

paper craft base spectroscope with a DVD-R piece as a grating. This spectroscope is useful for wavelength identification

in variety of student experiments. An example of application for birefringence measurement is explained.
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Fig. 1 SEM image of track on a DVD-R.
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Fig.2 Set-up for track pitch measurement.
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Fig.3 Schematic illustration for focusing point of spectrum (or virtual
image of the slit).
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Table 1 Diffractive angles and focusing points.

A/nm | 400 | 450 | 500 | 550 | 600 650 | 700
6 /deg|-11.6|-7.76 | -3.87 0 3.88 | 7.77 | 11.7
AL/L | 2.14 | 2.24 | 2.31 | 2.34 | 2.31 | 2.25 | 2.13
500[111’1 | 600nm
/’_:__‘::x—Smm
f:ﬁ\
/K:;::
4 ;“\\\\ x=0mm
//"“"\\
.--""-::\\:
x=—3mm
£
£
<
=
= g
I £
W 2
£ slit
£
]
N
o
VY » X
0

Fig. 4 Deviation of focusing point with deviation of eye position.
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DVD-R Spectroscope
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Fig. 5 Paper craft parts on an A4 sheet. The right one is a former design of DVD-R spectrometer.
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Fig. 6a A spectroscope under assembly.
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Fig. 6b  Appearance of a DVD-R spectroscope .
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Fig. 7 Spectrum images of a) fluorescent lamp and b) sky observed with
our DVD-R spectroscope.
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Fig. 8 Stacked cellophane layer placed between an orthogonal pair
of polarizer. Numbers represent counts of stacked layers.

m=3 g=33°

Fig. 9 In the left hand pictures cellophane is perpendicular to the light
beam axis. € represents the tilting angle. Periodic pattern is recog-
nized every three layers.
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