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Abstract
7KH�61����XQ[� WR�GHWHUPLQH�LWV� GLVWDQFH�XVLQJ� WKH�ƦPΌΐ method and to compare the result with the 

distance derived from its redshift. Observational data were obtained using the Thai Robotic Telescope. Images were 
captured daily using an R filter. The apparent magnitude was measured from the flux using AstroImageJ, and the 
light curve was constructed from daily observations. The absolute magnitude was calculated as -19.037. Applying 
the distance modulus formula, the distance to SN2024unx was determined to be 246.831 Mpc.
Introduction

A supernova is a powerful stellar explosion that can occur through different physical mechanisms. One 
important class is the Type Ia supernova, which originates from a white dwarf in a binary system. This project 
focuses on Type Ia supernovae because they exhibit a well-defined and nearly uniform peak luminosity, making 
them highly suitable for calculating cosmic distances. Therefore, they are referred to as “standard candles.”
Methodology

Firstly, Supernova Type Ia SN2024unx were observed using the NARIT Thai Robotic Telescope. The 
observational data were obtained from the Sierra Remote Observatory in California, USA, with images captured 
continuously daily. Second, the images were analyzed using AstroImageJ to determine the apparent magnitude of 
the supernova Type Ia from The Pogson logarithmic magnitude relation. The apparent magnitude of the SN2024unx, 
recorded daily, was plotted as a graph showing the relationship between apparent magnitude and Julian date. Third, 
the brightest absolute magnitude was calculated from the peak of this light curve using Phillips relation for Type Ia 
supernovae. Next, the distance to the SN2024unx was calculated using the information above, based on Distance 
Modulus Equation.
Results and Discussion

The SN2024unx (RA 02:27:55.070, Dec +37:26:51.83) [1] was observed using the Thai Robotic Telescope. 
The R filter was used during the imaging process, with an exposure time of 200 seconds (see Figure 1). The collected 
images were subsequently analyzed using AstroImageJ to determine the apparent magnitude of the supernova. 
Figure 2 shows the relationship between the apparent magnitude and Julian date, derived from the measured flux.

The brightest absolute magnitude and apparent magnitude of SN2024unx are    -19.037 and 17.925. The 
apparent magnitude was taken from the peak of the graph shown in Figure 2 Use the brightest absolute magnitude 
and apparent magnitude to calculate the distance of SN2024unx and the distance derived from the redshift value 
show in Table 1. From Table 1, the parameters of SN2024unx were obtained from the relationship between apparent 
magnitude and Julian date. These parameters were used to calculate the distance to SN2024unx, resulting in a 
value of 246.831 Mpc. This distance was then compared to the distance calculated from the redshift value, which 
was 192.723 Mpc. From this comparison, the percentage difference was found to be 24.616%.

   
Conclusion

The analysis of WKH�OLJKW�FXUYH�RI�WKH�61����XQ[�VXFFHVVIXOO\�GHPRQVWUDWHG�WKH�XVH�RI�WKH�ƦPΌΐ method 
to estimate its distance. The apparent magnitude at peak brightness was measured to be 17.925, and the brightest
absolute magnitude was calculated to be -19.037 using empirical constants. Applying the distance modulus formula, 
the resulting distance was 246.831 Mpc. This value was then compared to the distance derived from the redshift (z 
= 0.045), which yielded a value of 192.723 Mpc. The percentage difference between the two distance estimations was 
found to be 24.616%.
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Abstract                                                                                   
The study of open clusters currently plays a 

vital role in understanding stellar evolution and the 
characteristics of open clusters. The objective of this 
study is to compare the evolution and distribution of 
various types of stars within the open clusters of the 
constellation Auriga. Data was extracted from images     
of the clusters M36, M37, and M38 using B and V filters 
through the Aperture Photometry Tool software. 
Subsequently, Hertzsprung-Russell diagrams and 
distribution maps for each stellar type were constructed.
While all three clusters share a similar descending 
trend in the proportions of A, F, K, and G-type stars, the 
relative abundance of B-type with respect to observed 
stars varies on the age of the clusters. This corresponds 
with the estimated ages from the turn-off points, which 
are 26.6 Myrs (M36), 172.6 Myrs (M38), and 403.4 Myrs 
(M37). Regarding stellar distribution, M38 has a lower 
population density at its core than M36 and M37, which 
may be due to differences in the initial gas clouds, 
amount of dark matter, and stellar dynamics across 
different evolutionary stages.
Methodology
We collected data by using planewave CDK700 
telescope and analyzed the data using python. The 
detailed methodology was presented below (Shown in 
Fig1.) based on referenced data. [1],[2],[3],[4],[5]

Results  

We found that M36 turn off point is at absolute 
magnitude -2.5 implying its age to be the lowest (26.6 
Myrs). The next one is M38 with the turn off point                                                                                                                                                          
at absolute magnitude - 0.7, implying its age to be 172.6 
Myrs. The oldest one is M37, with the turn off point at –
absolute magnitude 0, implying its age to be 403.4 Myrs.
Discussion

While A, F, K and G-type stars proportions show similar 
descending trends across all three clusters, B-type stars 
proportions depend on the age of the open cluster, as 
shown in Fig 2. G and K-type stars in all three clusters, 
and M-type stars in M37, appear off the main sequence. 
These are likely giants or subgiants, though the stars 
with high absolute magnitude are likely background 
stars. However, the discrepancy between A-type stars 
age and estimated turn-off point age may stem from 
lower flux density in Filter B images compared to data 
from other observation days. 
Considering the stellar distribution map in two dimensions 
(Fig.3), M37 is the densest cluster, followed by M38 and M36. 
While M36 and M37 have a high density of stars at the 
center, M38 lacks a central peak. This might happen due to 
two possible reasons: (i) the formation of M38 from several 
density peaks gas clouds, and (ii) the death of B-type stars in 
M38 possibly caused by some processes of the stellar 
evolution, leaving an empty space at the center. It might 
evolve into a cluster similar to M37 because of mass 
segregation. Nonetheless, this needs further studies by using 
mathematical models and eliminating background stars.
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