
*Type of presentation must be matched with an option you choosing on student upload system. 

**The abstract can be more than one page and must be approved by project advisor before upload. 

 

Undergraduate Research, Innovation and Cooperative Education Symposium, Academic Year 2024 

Faculty of Science, Chiang Mai University 

 

 

Title : Misclassified Low-Mass Stars: How Many Are Mistaken for High-Redshift Galaxies? 

 

Author(s) :  1. Onnalin Innala Student ID : 640510367 

  2.  Student ID :  

  3.  Student ID :  

      

Major :  Physics 

     

Advisor(s) :  1. Assistant Professor Dr. Suwicha Wannawichian 

  2. Dr. Nicha Leethochawalit 

  3.   

     

Type of presentation* (choose 1) : ¨ Oral Presentation  (เฉพาะ ตัวแทนนศ.ที่สาขาเลือกให:นำเสนอแบบบรรยาย) 

    þ Poster  (กรณี นำเสนอผลงานปDญหาพิเศษ/การค:นคว:าอิสระ) 

    ¨ Cooperative Education  (กรณี นำเสนอผลงานสหกิจศึกษา) 

          

 

 ABSTRACT 
The identification of high-redshift galaxies in extragalactic surveys is often 
complicated by contamination from ultra-cool dwarfs (UCDs), including M-type, L-
type, and T-type stars. In this study, we examine UCD contamination in high-
redshift galaxy candidates. Specifically, we simulated UCDs from Aganze et al. 
(2002a), which are based on the Hubble Legacy Fields (HLF) catalog and the 3D-HST 
catalog, according to the signal-to-noise ratios of the SuperBoRG extragalactic 
survey data. We then analyzed how these simulated UCDs can be classified as high-
redshift galaxies when selected with color-color selection techniques and the EAZY 
photometric redshift selection technique, including how the number of contaminants 
changes with brightness, and how different UCD types contribute to contamination.  
We found that the contamination primarily depends on the initial distribution of 
the UCDs relative to the selection criteria in the color-color selection diagram. 
M-type stars, which dominate our UCD samples, are found to significantly influence 
overall contamination. The Bayesian Information Criterion (BIC) effectively 
minimizes contamination when comparing the goodness of fit between high-redshift 
and stellar templates. The misclassification rates remain close to zero at all 
magnitudes. However, when Chi-square values are used instead to evaluate the 
goodness of fit, the misclassification rates range from 25-75%. These discrepancies 
are attributed to differences in the number of filters and survey fields, 
highlighting the impact of dataset characteristics on selection efficiency. Future 
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work will focus on refining contamination estimates by quantifying contamination as 
a function of galactic coordinate (l and b) or sky position in Right Ascension (RA) 
and Declination (DEC), expanding the UCD sample using synthetic low-mass star 
catalogs and further investigating statistical differences between surveys beyond 
SuperBoRG. These insights are expected to improve the accuracy of high-redshift 
galaxy classification and high-redshift luminosity functions, enhancing the 
reliability of future extragalactic studies. 
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