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DIGITAL SPECTROPHOTOMETER AND SPECTROLOGIAL METHOD
Abstract

Color is not a physical quantity, but it is a characteristic of spectra. Traditionally spectra of
light sources are characterized by the wavelengths and intensities of the spectral lines. We propose
an alternative way of charactering spectra using colors. Using digital cameras, convex lens, and a
600 Lines/mm grating, we design a “Digital Spectrophotometer” (Pic.1), which uses no light
sensors and electrical circuits that are necessary for conventional spectrometers. To analyze a
spectrum using the “Digital Spectrophotometer”, we take digital images of the diffracted light
through the grating emitted by the light source and then analyze the intensity distribution of the
color components of the spectral lines. The structure of the “Digital Spectrophotometer” is simple
and is easy to operate.

The Digital Spectrophotometer includes a computer software program we have developed
called the “Digital Spectrological Method”. After enlarging the digital spectrographs to a mosaic
scale and regards each mosaic as a basic color block, the Digital Spectrological Method will
transform every color block into a four dimensional “color coordinates” (A (wavelength), R(red),
G(green), B(blue)), where the coordinate 4 is translated from the spatial position of the spectral
line and the R, G, and B coordinates specifies respectively the corresponding intensity of the red,
green, and blue color components. Comparing the “color coordinates” of the unknown light
sources to the known, we can easily identify the wavelengths of the lights emitted by the unknown
illuminant precisely.

We have accomplished the following experiments by using the “Digital Spectrophotometer”:

1.  Measure the spectra of various gaseous atoms, and establish the “database of
digital spectra in color coordinates” (DDSCC).

2. Compare the characters of color presentation between digital camera images
and positive film of the optical camera.

3. Identify the absorption spectrum of the Solar spectrum (Fraunhofer Lines)
using the DDSCC.

4.  Analyze the Orion aand /3 spectrum using the DDSCC.

5. Identify the 589.0 and 589.6 nm wavelength difference between the “Double
Lines of sodium spectrum”.

6. Measure the range of wavelength of the colored LED and register the results into
the (A, R, G, B) coordinates.

7.  Compare the range of wavelength of He-Ne Laser and commercial Laser
pointer.

8. Measure the Zeeman splitting of the hydrogen atom spectrum at 0.5 Tesla.
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