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Abstract. This research aims to study the technique of the low-resolution stellar spectrum. The 

DSLR cameras were combined with a 150 mm telescope through star analyser 200 lines/mm 

grating and using the RSpec program for analysis. In this work used the Aldebaran spectrum 

image for the calibration because its absorption line is very solid at 5,900 angstroms. The sample 

star for this experiment is Mar and Capella. The analysis revealed that the type matched to the 

database from the simbad. 

1.  Introduction 

The Harvard spectral classification classifies the stars based on their spectral characteristics. The ranking 

uses the letters O, B, A, F, G, K, and M which the O type is the hottest stars and the M type is the coolest 

stars. The study of the spectroscopy in Astronomy is the spectrum analysis from sky objects. The 

instrument that used to observe at the observatory is a spectrograph such as MRES that its model, as 

shown in Figure 1. The spectrograph is high quality and high resolution, but it is costly expensive too. 

The spectrograph use grating for scatters the spectrum of light. The stellar spectra study is shown about 

the mechanism and the stellar properties such as the stellar spectral type the sufficient temperature, the 

element and quality in the stellar atmosphere, etc.  

 

 
Figure 1. MRES model. 

http://www.narit.or.th/en/index.php/observing-facilities 
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The spectral analysis in this study used the star analyzer 200 lines/mm grating for scattering the spectrum 

of light that the resolution is lower than the spectrograph and very cheaper that, as shown in Figure 2. 

The RSpec software was used to analyze the spectrum image from a FITS, DSLR, or video image to a 

calibrated spectrum graph. The motivation in this work is testing the instruments from the sample that 

some spectral type to compare with the database. If this method is available, it will adjust to the study 

in the Universities and schools and create inspiration.   
 

 
Figure 2. 200 lines/mm grating. 

https://www.rspec-astro.com/star-analyser/ 

2.  Experimental 

The stellar spectrums were observed in December 2017 at the Regional Observatory for the Public, 

Chachoengsao, Thailand. The 150 millimeters diameter telescope was used with 200 lines/mm grating 

and photograph by DSLR camera. The spectral line was constructed by RSpec software to analyze the 

spectral line and related to the stellar spectrum type. This work observes the spectrum of 3 stars that are 

Venus, Capella, and Aldebaran for the calibrated star. 

By using an Aldebaran for the calibration, R.A. is 04h 35m 55.2s and Dec is+16o 30' 33'' and K5III 

spectral type. The absorption line of the wavelength is 5900 Angstroms. The spectrum image was used, 

as shown in Figure 3. 

 

 
Figure 3. Aldebaran spectrum image. 
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3.  Results and Discussion 

The Aldebaran spectral line, as shown in Figure 4, the minimized point is around 5,900 angstroms that 

explained by the electromagnetic wave was absorbed from hydrogen. Besides, the spectrum is 

synchronous to the K spectral type database in the RSpec software that shows in Figure 5. 

 

 
Figure 4. Aldebaran spectrum image. 

 

 
Figure 5. Aldebaran spectrum line and K spectral type standard graph. 

 
The Mar spectral line relates to the Sun because it reflects the electromagnetic wave from the Sun. 

So, the Mar spectrum is corresponding to the G spectral type database that shows in Figure 6. 

 

 
Figure 6.  Mar spectral line and G spectral type standard graph. 
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The Capella spectral line that explained by the electromagnetic wave absorb from hydrogen which 

the same as the Aldebaran. The Capella spectrum is corresponding to the G spectral type database that 

shows in Figure 7. 

 

 
Figure 7. Capella spectral line and G spectral type standard graph. 

 

4.  Conclusion 

The DSLR camera observed the stellar spectrums in this research via star analyzer 200 lines/mm grating 

and analyzed by RSpec Software. The Aldebaran was used to the calibration image. The analysis 

revealed that the stars taken were stars Mar and Capella. The spectral lines are corresponding to the type 

that matched to the database from the simbad. So, this technique can use for the experimental in the 

Universities, schools, and many people who interest in the low-resolution stellar spectrum.  

5.  Acknowledgment 

The author would like to thanks the National Astronomical Research Institute of Thailand (Public 

Organization) for this observation and acknowledge Chiang Mai Rajabhat University, Thailand, for 

financial support. 

6.  References 

[1] H. Karttunen, K. Kroger, H. Oja, M. Poutanen, and K.J. Donner. (1987). Fundamental 

Astronomy., Germany: Springer – Verleg Berlin Heidelber. 

[2] B.W. Carrol and D.A.Ostile. (1996). An Introduction to Modern Astrophysics., Addison - Wesley 

Publishing Company. 

[3] SIMBAD Astronomical Database - CDS (Strasbourg) 

http://simbad.u-strasbg.fr/simbad/ 

[4] http://www.narit.or.th/en/index.php/observing-facilities/thai-national-observatory-tno/2-4-m-

telescope/instrument. 

[5] https://www.rspec-astro.com 
 

 

 


