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Fig 1 Schematic diagram of dual-beam spectrometer
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Fig 2 Schematic diagram of modified spectrophotometer
for colorimetry
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Table 1 Specifications of spectrometer

for portable spectrophotometer

Parameter Value
Wavelength range/nm 360~740
Spectral resolution/nm 10

Dimensions/mm 80X 80X 60
CCD pixel size/pm 24 X 24
Number of active pixels 512X58
Active area/mm 12. 288X 1. 392
Slit width/pm 100

2 s 3 o s
57 mm X 54 mmX 23 mm,
o . 360~370 nm 720~
740 nm

[l

Table 2 Design specifications for dual-beam spectrometer

Parameter Value
Spectral length/mm 9. 12
Grating density/g/mm 400
i/° —14
ri/mm 100
re/mm 106. 602
re/mm 99. 277
Diffraction order 1
Numerical aperture 01
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Fig 3 Layout of dual-beam spectrometer
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Design of Dual-Beam Spectrometer in Spectrophotometer for Colorimetry

LIU Yi-xuan' ?, YAN Chang-xiang'*
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Abstract Spectrophotometers for colorimetry are usually composed of two independent and identical spectrometers. In order to
reduce the volume of spectrophotometer for colorimetry, a design method of double-beam spectrometer is put forward. A tradi-
tional spectrometer is modified so that a new spectrometer can realize the function of double spectrometers, which is especially
suitable for portable instruments. One slit is replaced by the double-slit, than two beams of spectrum can be detected. The
working principle and design requirement of double-beam spectrometer are described. A spectrometer of portable spectrophotom-
eter is designed by this method. A toroidal imaging mirror is used for the Czerny-Turner double-beam spectrometer in this paper,
which can better correct astigmatism, and prevent the dual-beam spectral crosstalk. The results demonstrate that the double-
beam spectrometer designed by this method meets the design specifications, with the spectral resolution less than 10 nm, the
spectral length of 9. 12 mm, and the volume of 57 mm X 54 mmX 23 mm, and without the dual-beam spectral overlap in the de-
tector either. Comparing with a traditional spectrophotometer, the modified spectrophotometer uses a set of double-beam spec-
trometer instead of two sets of spectrometers, which can greatly reduce the volume. This design method can be specially applied
in portable spectrophotometers, also can be widely applied in other double-beam spectrophotometers, which offers a new idea for

the design of dual-beam spectrophotometers.

Keywords  Optical design; Spectrophotometer for colorimetry; Dual-beam spectrometer; Dual-beam spectrophotometer; Porta-
ble; Double-slit
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