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The study of measurement methods of twinkling stars
Miss Aitsaree Chotirouangnapa (Grade 11)
[Prommanusorn Phetchaburi School, Phetchaburi, Thailand]

Abstract

The purposes of this research are (1) study the measurement methods of twinkling stars and (2) study the
relationship between the blinking and altitude. In this work, the blinking means the standard deviation of stars’ brightness
values. The observation data are taken by a DSLR camera with the 8" Schmidt Newtonian telescope at Prommanusorn
Phetchaburi School in Thailand. We compare the standard deviation of the brightness from each method and create the
graph between the blinking and altitude. In this study, there are three measurement methods. The first one is long
exposure shot and slightly move camera. The second one is record video. And the last one is record video with Differential
image motion monitor method (DIMM). The results show that the best measurement method is recording the video with
the DIMM method. And the blinking inversely proportion to altitude.

Introduction

The first one is long exposure shot and slightly move camera at two second intervals. The second one is record
video at the same duration. And the last one is record video with the DIMM method. The DIMM method is seeing
measurement. It consists of instrument that used to cover the aperture of the telescope. This instrument has two small
holes. It can simulate the seeing conditions. When focal plane is shifted, two virtual spots of the star will be appeared.
Their time-averaged motion is proportional to the astronomical seeing.

Method
Part 1: the best measurement and the best precision 4. Calculating the precision represented by the SD of SD
methods. then compare them to find the best precision methods.

1. Taking photos and recording videos with three
methods, long exposure shot, record video, and DIMM Part 2: the relationship between the blinking and altitudes.
method. 1. Choosing the clearly visible stars with altitude in range
2. Measuring the brightness of the star from each 10" —80".
method. In the DIMM method, measuring the gap 2. Collecting data 10 times of each star at different times
between stars were also considered. and transcript altitude.
3. Calculating the blinking represented by the standard 3. Measuring and calculating the blinking of each star.
deviation (SD) of the data then comparing them to find 4. Finding the relationship by plotting a graph.
the best measurement methods.

Result
025 3 20 30
(A (B) (A) y =-0.5597x + 26.501 (B)
£ 02 25 6| *, *Vega % @ Vega R® =05709
k| A Fomalhaut 2 . .
] 2 o . o0 *-.,, Ach Altair
fo1s EIPRECN I g - Achema Altair
K] .§1‘5 £ . *, £15 e, @ " Fomalhaut
§ 01 'g @ g . - o Sirius °
£ il é 10 . Betelgeusé®-.,, Capella
S 0.05 4 o= n ‘
o 05 y=-0.6841x +36.927 . 5 |
l R® =0.8657 1 w3 Rigel @9
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Fig 1: (A) coefficient variation of each methods. Fig 2: (A) the graph of blinking and altitudes with 3 stars at the
(B) precision of each methods different times.

(B) the graph of blinking which and altitudes with 8 stars

M1: taking photos method. M2: record videos method. . / .
at the same times but different altitude.

M3.1: DIMM method analyzed the distance between stars.
M3.2: DIMM method analyzed the brightness.
From the Fig 1, (A) This graph shows obviously methods. The best of obviously is M3.2 (record videos with the
DIMM method and analyze the brightness.) (B) This graph shows stability of methods. The best stability is M3.1 (record
videos with the DIMM method and analyze measure distance between stars.)
From the Fig 2, (A) This line graph shows trend as this equation y = -0.6941x + 36.927, Rz = 0.8657. (B)This
line graph shows trend as this equation y = -0.5597x + 26.591, R? = 0.5709.

Conclusions and Discussion

The best blinking measurement method is the DIMM method. According to the results, the DIMM method can
obviously measure the changing in brightness of the twinkling stars. Moreover, this method can also measure precisely
comparing with other methods.

The relationship between blinking and altitudes is inversion. When the altitude increases, the blinking will
decrease. Because the air mass is larger when the altitude is lower. Thus, these results are relating to air mass.

Acknowledgments
| would like to thank Mr. Taweerak Thunphuttha my advisor and Mr. Matipon Tangmatitham, the National Astronomical
Research Institute of Thailand (Public organization) for supporting the project.

References

Matipon Tangmatitham. (2016). Operational Analytical Study Guide. (3 Ed.). Chiang Mai: National Astronomical Research
Institute of Thailand (Public organization).

Piyawat Butsombat. (2016). Study of Factors Affecting the Trend of Stellar Flash Rate. The 1% Thai astronomical
conference (student session). National Astronomical Research Institute of Thailand (Public organization).

loannis Nestoras. (2009). The Theory Behind Seeing-GR and DIMM. Retrieved 29 October 2019, from
https://www.astro.auth.gr/~seeing-gr/seeing_gr_files/theory/node14.html

30



#EEm 22T

The Study of Factors Affecting the Brightness of Venus
Miss Kwunpee Onnorm (Grade 11)
[Demonstration school of Phuket Rajabhat University, Phuket, Thailand]

Abstract

The purpose of this research is to study the factors affecting the brightness of Venus. In this work, the data was
observed between January 3", 2020 - May 6%, 2020 by refracting telescope and using CCD camera to record photographs.
The light metering was performed by the photometry method. The results of daily light photometry were graphed to
correlate with factors expected to influence brightness of Venus including distance from the Earth and illumination. The
database was analyzed by the Stellarium program. The distance from the Earth is the factor that affect on brightness of
Venus. Venus is the brightest, when Venus’s orbit lies closer to the Earth because Venus has the more apparent diameter
along with having appropriate illumination.

Introduction

Venus is so bright that it becomes the third brightest object in the sky after the Sun and the Moon. Venus looks
like a moon-like crescent which allows observers through the telescope. Therefore, when you were observing Venus daily,
Venus may change its brightness every day, so the researcher is interested on the factors that affect the brightness of
Venus, including distance from the Earth and illumination.

Methodology of research
1. Data Collection
1.1 Determine the location and range data by selecting data collection after an hour of sunset. The storage
facility is the South West Meteorological Department Phuket, which collects data from January 3rd, 2020 to May 6th, 2020
1.2 Observation was recorded by the Meade LX85 SERIES 5 refracting telescope, lens diameter 120 mm, focus
length 700 mm, and recording with CCD camera model ASI224MC. It was controlled through the MaxIm DL 5 program
by recording 4 frame types. Light and Dark images have exposure time of 0.0004 seconds for each image.
2. Data analysis
2.1 Analyze the photometry by performing photometry metering in the Iris program, then consider the similar
brightness values of each day while considering the brightness trend from the previous day and analyzed for an average.
2.2 Collect data on factors that affect the brightness of Venus, including distance from the Earth and lllumination
using daily database from Stellarium progarm.
2.3 The mean daily brightness of Venus graphed their correlation with factors studied in Microsoft excel. Then
determined the trend of brightness of Venus with the factors studied.

Result and Discussion
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Fig 1. Distance from the Earth. Fig 2. lllumination
Conclusions

The brightness of Venus was influenced by two factors. For the first factor, distance from the Earth affects the
brightness of Venus, when Venus moves closer to the Earth, Venus becomes brighter (shown in Fig 1) and the distance
from the Earth effects the apparent diameter of Venus, with the brightness of Venus likely to increase as Venus becomes
more apparent in diameter. Moreover the distance from the Earth related to the elongation, elongation is less when Venus
moves closer to the Earth. The second factor is lllumination, Venus' brightness increases as Venus has lower illumination
(shown in Fig 2). lllumination of Venus is related to the elongation. When considering various factors found that the
brightness of Venus each day has changed. It is influenced by the above two factors including distance from the Earth,
illumination and the apparent diameter. The Venus is the brightest when Venus lies closer to the Earth because Venus
has the more apparent diameter along with having appropriate illumination.
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A Study of Nuclear Reaction of Hypergiant Stars Based on Their Photographed Spectral Lines
Miss Thirakorn U-pantha (Grade 12)
[Khoksawangkhumwittayanusorn School, Ubon Ratchathani, Thailand]

Abstract

This study aimed to discover the elements of hypergiant stars and their ratio of hydrogen and helium
abundances based on their spectral lines which were photographed by the telescope at the observatory in Nakhon
Ratchsima. The results showed that O-, B-, A-, F-, G-, and M-type stars had the same elements including H, Na, Fe and
He. However, Mg could be found only on the surface of A-, F-, K- and M-type stars. Moreover, it was found that the ratio
of hydrogen and helium abundances of O-, B-, A- and F-type stars was more than 1. Among those stars, A-type stars had
the highest of that ratio which was 2.97. Unlike those stars, the ratio of hydrogen and helium abundances of K- and M-
type stars was less than 1 and K-type star had the least of that ratio which was 0.83.

Introduction

The stars are classified according to their spectral lines into 7 types: O, B, A, F, G, K and M [1]. In addition,
luminosity classes of stars are subdivided into 8 classes: Hypergiant, Supergiant, Bright giant, Giant, Subgiant, Main
sequence, Subdwarf and White dwarf [2]. In this study, the elements of all types of stars whose luminosities were within
the hypergiant class were studied and chosen using the purposive sampling technique.

Materials and Method

1. The spectral lines of the hypergiant stars which had been chosen by the telescope at the observatory in
Nakhon Ratchsima were photographed.

2. The photographs were processed and their noise was reduced using ISIS software. Then, the processed
photographs were analyzed using Visual Spec in order to explore the stars’ elements and their ratio of hydrogen and
helium abundances. After that, the elements of those stars were compared.

Results and Discussion
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Figure 1: The relation between the intensity and Figure 2: The position of hydrogen and helium absorption
wavelength of each type of stars lines and the ratio of hydrogen and helium

abundances of each type of stars

Figure 1 shows that there are eight wavelength positions of absorption features gained by using Visual Spec
which calculated wavelengths in Angstroms. The wavelength positions included H, (6563.40 A°), Na (5890.60 A°), Fe
(5267.17 A°), Mg (5169.50 A°), He (5015.20 A®), Hg (4861.33 A°), He (4471.95 A°), and H,(4341.45A°). Among those,
the six wavelength positions of absorption features including H, (6563.40 A°), Na (5890.60 A°), Fe (5267.17 A°), He
(5015.20 A°), Hg (4861.33 A°), and He (4471.95 A°) can be found in spectral lines of all types of stars. However, the
wavelength position H, (4341.45 A°) can be found only in the spectral lines of O-, B- and F-type stars. Furthermore, the
wavelength position Mg (5169.50 A°) can be found only in the spectral lines of A-, F-, K- and M-type stars.

According to Figure 2, the full width at half maximum (FWHM) ratio of hydrogen and helium abundances of O-,
B-, A- and F-type stars was more than 1. Among those stars, A-type stars had the highest of that ratio which was 2.97.
Unlike those stars, the ratio of hydrogen and helium abundances of K- and M-type stars was less than 1 and K-type star
had the least of that ratio which was 0.83.

Conclusions

The study revealed that O-, B-, A-, F-, G-, and M-type stars had the same elements including H, Na, Fe and He.
Moreover, Mg could be found only on the surface of A-, F-, K- and M-type stars. This finding was in accordance with a
study conducted by Aurora Y. et al. who studied the spectral lines of diffent types of stars. Ragarding their study, it was
found that Mg was the element of A-, F-, G-, K- and M-type stars only. It also showed that the ratio of hydrogen and helium
abundances of O-, B-, A-, and F-type stars was more than 1. Unlike those stars, the ratio of hydrogen and helium
abundances of K- and M-type stars was less than 1.
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The Study of Stellar Population in Open Star Clusters
Miss Aiyarin Wutthiasthiyanond (Grade11)
[Prommanusorn Phetchaburi School, Phetchaburi, Thailand]

Abstract

The purposes of this research to study the spectrum type ratio of star and Initial Mass Function (IMF) of open
clusters. In this work, the databases were taken from SAOImageDS9 and SIMBAD Astronomical Database - CDS
(Strasbourg). This data contains apparent magnitude in B and V filter. We create the color-magnitude diagram (CMD) to
select only main-sequence stars. The relationship between the number of stars and the stellar masses in term of solar
mass is described by power law. The results show that the ratio of stellar spectrum types of the open cluster in the view
facing out the center of the galaxy has the ratio of F-type stars more than the other side. And from the analysis of the IMF
shows that the open clusters in the view toward the center of the galaxy have more massive stars than the other side.
This indicates that the Milky Way galaxy in the view facing its center is denser than the other side.

Introduction

The star cluster in the view facing means the cluster with galactic longitude coordinate in range 0° — 90" E and
W. Likewise, the other view means the cluster with galactic longitude coordinate in range 90° — 180" E and W. We use
the magnitude in V filter and color index to construct the CMD and find the stellar mass from the mass-luminosity
relation. In this study, we are interested in studying the different population proportions of each type of stars and the initial
mass function of the open clusters in each viewpoint.

Materials and Method

PART 1: The ratio of spectrum type PART 2: Initial Mass Function

1. Grouping open clusters using the galaxy's longitude 1. Calculating the stellar mass of each star using the
coordinate system and choosing which side of each mass-luminosity relation.
clusters are. 2. Dividing the mass into 7 equal periods.

2. Collecting information about apparent magnitude in B 3. Counting the number of stars in each period and
and V filter of the stars in each open cluster from calculating the average mass for each view.
SAOImageDS9 and SIMBAD Astronomical Database - 4. Dividing the stellar mass in each period by the number
CDS (Strasbourg). of stars in that period.

3. Plotting CMD of each open cluster and selecting only 5. Plotting the logarithm graph to find the relationship
main sequence stars. between the number of stars and the stellar masses in

4. Determine the mass of each stars in term of solar mass term of solar mass.

by using the criteria for classification of the spectra
from the color index.
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Figure 1: comparing the ratio of each Figure 2:  (A) power law of the view facing out the center of the galaxy.
spectrum type. (B) power law of the view facing the center of the galaxy

From the Figure 1, the open clusters in the view facing out the center of the galaxy has the ratio of F-type stars
more than the other side. According to Figure 2, the equation of (A) is y = —2.7008x + 3.3437 and the equation of (B) is
y = —2.4783x + 2.9135
Conclusions and Discussion
PART 1 The ratio of spectrum type

The star cluster in the view facing the center of the galaxy has the ratio of spectral type OB AF G Kand M as
follow 0.26, 1.51, 14.19, 20.68, 22.77, 27.93, and 12.59, respectively. And the other view has the ratio of spectral type
as follow 0.07, 0.41, 12.57, 39.55, 21.05, 23.73, and 2.61, respectively. The ratio of spectrum types of the stars in the
view facing out the center of the galaxy has the ratio of F-type stars more than the other side.

PART 2 Initial Mass Function

According to the analysis of the power law, the IMF of each side are obtained. From the graph in Figure 1, the
IMF of the open clusters in the view facing out and in the center of the galaxy are y = —2.7008x + 3.3437 and
y = —2.4783x + 2.9135 , respectively. We get the relationship between the number of stars with mass M (N(M)) and the
size of mass M as follow N(M) = 940 x M~24783 for the view facing the center of the galaxy and N(M) = 2206 x M~27008
for the view facing out the center of the galaxy. Consequently, the densities of the massive stars in the cluster in the view
facing the galaxy is greater than the cluster in the view facing out the galaxy. This indicates that the open cluster in the
view facing the center of the galaxy have more massive stars than the other side.
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The study of determining and comparing open and globular clusters ages by HR-diagram
Miss Chalisa Srikum (Grade 10)
[Varee Chiangmai School, Chiangmai, Thailand]

Abstract
This research aimed to calculate the age of open and globular clusters and compare them with each other. In
this research, B and V filters observation was conducted using 0.7-meter Thai robotic telescopes in Springbrook, Australia
and Sierra, America. From the observation data, HR-diagrams of open and globular clusters were compared with standard
HR-diagrams.

Introduction

Hertzsprung — Russell diagram (HR diagram) is a diagram that can determine the age of the cluster. Stars
spend most of their lives in the main sequence. Stars which become red giant will move out of the main sequence to the
upper right called the turnoff point. The turnoff point can help estimate the age of clusters.

Material and methods

First, take photographs of globular and open clusters using NARIT’s robotic telescopes by B and V filters.
Secondly, the data were taken into AstrolmageJ program and Aperture Photometry Tool program to find dimensionless
of each star. After that, find the reference star’'s magnitude from SAOImage DS9 program. The diagram is created with
X-axis as B — V filter value and Y-axis of V filter magnitude, that we call HR-diagram. From HR-diagram, compared the
turnoff point with the stellar classification table to find the star’s mass. And then, we can calculate the age of clusters using
the following equation,

T=10""(M/M ,n)?® T =the cluster's age M = star at turnoff point mass Msun = the Sun’s mass
Plotting an isochrone is another way to find cluster’s age using the information from CMD 3.3 input form database.

Result and Discussion

After creating diagrams, B-V values were compared with stellar classification table to find the mass and calculate into an
equation. The results are shown in the table. Then the results are compared with other researchers’ results to find error of
this research.
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Fig 1. Show HR-diagrams (x-axis as B-V filter value and Y-axis of V filter magnitude) of (a) NGC 3766 (b) NGC 4755
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Determination of the Hubble Constant using Supernova la
Mr. Prin Duangsuwan (Grade 10)
[Varee Chiangmai School, Chiangmai, Thailand]

Abstract
Supernova Type la is considered a standard candle because the absolute magnitude can be approximated.
Supernovae that are included in this research is SN2012fr and SN2020hvf which the photos that are taken will be analyzed
by Astrolmaged. The output of the program is the apparent magnitude which can be used to calculate the distance and
combine it with the recessional velocity in order to determine the Hubble Constant.

Introduction

Big bang theory is all about how the universe started. It is the most reliable theory that scientists rely on in the
present. This is because it has lots of evidence such as Supernovae type la. Itis considered a standard candle because
the absolute magnitude can be approximated which is about -19.3 mag. The absolute magnitude of it can be used to
calculate the distance which leads to the Hubble constant.

Material and methods
First, supernova type la were taken by NARIT Thai Robotic Telescope (PROMPTS, 0.6 meter robotic telescope
at Cerro Tololo Inter-American observatory (CTIO) and 0.7 meter, Gao Me Gu in kumming china). The photos were taken
every day continuously. Second, the photos were analyzed by Astrolmaged to find the apparent magnitude of the
F .
supernova type la from the flux as shown as: m — m,.; = —2.5log (F—f) The apparent magnitude of supernova la that

were taken each day will be created as a graph of the relationship of apparent magnitude and Julian date. Third, the
exact absolute magnitude was calculated by the peak of the relationship of apparent magnitude and Julian date with:
Mpa, = a + b[Am,5 — 1.1] Next, the distance of supernova la can be calculated from the information above by: m —
M qr = 5log(d) — 5 After that, The Open Supernova Catalog database was used to find the recessional velocity
[4]. Finally, the Hubble Constant was calculated by the relationship of recessional velocity and distance

Result and Discussion

Julian Date Jultan Date
2456230 2456240 2456250 2456260 2456270 2456280 f345395° 2458970 2450010
18
12 135
L] @ 14
é 122 éld.ﬁ
o 124 g 15
£ 126 -§15.5
8 P ' £ 16
5 128 n g
& . Z165
g 13 i
13.2
17.5
13.4 18
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Black holes are hardly observed directory, while they are written in imaginary figures. On the
other hand, research on black holes has been advancing. We verify whether these descriptions are
scientifically accurate.
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