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The Study of Relationship between the Lifetime and the Area of Sunspot.
Miss. Piyathida Dunyama (grade 11), Mr. Chan Thaowannee (adviser)
[Siyanusorn School, Chanthaburi, Thailand]

Abstract
The purpose of this research is to study the relationship between the lifetime of sunspots with the area of sunspots.
By using the database online on http://www.spaceweatherlive.com from 2001 to 2015. The study found that the lifetime
of the sunspot with the largest area is correlated in the equation Y=1.1486X%4%, The relationship between the lifetime of
the sunspot and the initial size is correlated following in the equation Y=1.7728 In(x) + 0.5407.

Introduction

Sunspots are temporary phenomena on the Sun's photosphere that appear as spots darker than the surrounding
areas. They are regions of reduced surface temperature caused by concentrations of magnetic field flux that inhibit
convection. Sunspots usually appear in pairs of opposite magnetic polarity. Their number varies according to the
approximately 11-year solar cycle.

Methods
Study of the relationship between the lifetimes of sunspots and the largest area size.
- Collect data of the lifetime of sunspots with the largest area size.
- Plot graph to study the relationship between the lifetimes of sunspots and the largest area size.
- Study the relationship by creating the relationship equation in various forms.
- Apply equations to calculate the lifetime of new sunspots.

Study of the relationship between the lifetimes of sunspots and size of the initial area.
- Collect data of the lifetime of sunspots with the initial area size.
- Plot graph to study the relationship between the lifetimes of the sunspots and size of the initial area .
- Study the relationship by creating the relationship equation in various forms.
- Apply equations to calculate the lifetime of new sunspots.

Results and Discussion
The study found that the equation of calculation of lifetime of sunspot with large area and initial size are related
with the lifetime of new sunspot following Graph1 and Graph 2 below.

Graph 2: The graph shows the relationship between the
life expectancy of the sunspots and the initial area size.

9
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Graph 1: The graph shows the relationship between the
lifetimes of sunspots and the largest size of area.
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The graph is a relation in equation Y=1.1486X04385, The
correlation coefficient R? = 0.97. And when the equation
is created, this calculates the lifetime of sunspots.

The initial area size
(Millionths of Hemisphere)

The graph is a relation in equation Y=1.7728 In(x) +
0.5407. The correlation coefficient R? = 0.97. And when
the equation is created, this calculates the lifetime of

sunspots. Compared to the actual age, the lifetime was

Compared to the actual age, the lifetime was similar. un:
similar.

Conclusions

The lifetime of sunspots related to their size. The relationship between the lifetime of sunspots with the area
can be explained as the equation for predicting the age of a sunspot. The study found that the lifetime of the sunspot with
the largest area is correlated in the equation Y=1.1486X"4%® The relationship between the lifetime of the sunspot and
the initial size is correlated following in the equation Y=1.7728 In(x) + 0.5407.

Acknowledgment
| would like to thank Mr.Prot Supapong, Mr.Chan Thaowannee, Mr.Matipon Tangmatitham and the National
Astronomical Research Institute of Thailand (Public Organization).
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The Study of the Types of Sunspots Affecting on Solar Flares.
Miss. Runchida Phonwongsa (grade 11), Mr. Niwat Worasan (adviser)
[Princess Chulabhorn Science High School Mukdahan, Mukdahan, Thailand]

Abstract
This project studied the type of sunspots that influence the solar flare. The objectives of this study were the
relationship between sunspots in its 24" solar cycle (2008 - 2018) and the solar flares. From the result, the relationship
between Hale class, the position and the area of sunspots that affects the solar flare and the relationship between the
probability of the solar flare and the size of the sunspots in comparison with the level of flaring level C, M, and X.

Introduction
The radiation from the solar flares inevitably affects the world. The flare caused by the sun affects the ionosphere
of the earth, causes the satellite to receive damage which affects the communication. This affects human lives.

Method
Part 1 : Data Collection

1. Use the data of sunspots and the solar flares including the eruption from www.solarmonitor.org to analyze the
data according to the related studying variable as follows.

1.1 The area of the sunspot classified by the size of the sunspots. And Graph 1 show the relationship between
the size of sunspots and solar flares.

1.2 Hale class classified by the characteristics of the different magnetic field which classified into 5 different
categories are a, 3, 9, By, and By, And the data of the annual average flaring level of solar flare of each Hale class in the
year of 2010, 2014, and 2016. (See in Graph 2)

1.3 The position of the sunspot classified by the latitude of the sun between the 35 degrees north to the 35-degree
south. (See in Graph 3)

Part 2 : Data Analysis

2. The information of the solar flare caused in each sunspot compared to the relationship in an annual basis.

3. Analyze the relationship between the area of the sunspot and the probability 3 levels of solar flare are C, M, and
X. (See in Graph 4, 5, and 6)

4. Analyze the relationship between the size of the sunspots, the Hale classification and the latitude of the
sunspots that affects towards the solar flares.

Results

Graph 1: The relationship between Graph 2: Depicting the annual Graph 3: The relationship between
the size of sunspots and solar average flaring level of solar flare of latitude of sunspots and solar flares.
flares. each Hale class in the year of 2010, 15 306 Wimz

10’610'ﬁ W/m?2 2014 and 2016

4 K10 Wind2010  m2014

3 @ 02016

e e

o0 o

[TH j=j=j=joleclejacls ==l l=l=] (TN

TrAmToORIISEL
=< o 17« Bd By Byd )
The size of sunspots Hale Class Latitude
= 100 Graph 4: Flares level C @ Graph 5: Flares level M $ 100 Graph 6: Flares level X
2T RN S 100 S
o P80 | 2o, *® & —g0 5 .80
2t . * o )
= © g0 ¢t o Do @ D60
5 5 ¢ o+ @ o2 o =
2§40 . £ g0 £ g0
= Q o o =
<
2 g 20 E\ E’.{_ZO g :%20
ﬁ S 9 2 0 8 0
=
o 0 500 1000 1500 |2 0 500 1000 1500 3 0 500 1000 1500
The size of sunspots a The size of sunspots a The size of sunspots
Graph 4, 5, and 6 show the relationship between the size of sunspots and the probability of solar flare in each level.

Conclusions and Discussion

According to the study, it has been found that Hale class Byd had more intense eruptions than the other Hale
classes and almost all flaring eruptions were at the 10-20-degree latitude north and south. There is no evidence of the
occurrence of such a situation on the equator of the sun. When considering only at each level of the solar flares, it has
found that the area of each sunspot increased that influences the level of M and X would be increased as well. However, C
level is less likely to occur.

Acknowledgement

| would like to express my sincere thanks to Mr.Niwat Worasan, Mr.Pisit Nithinanan, Mr.Matipon Tangmatitham
and the National Astronomical Research Institute of Thailand (Public Organization) for their kind co-operation and
encouragement.

Reference
Matipon Tangmatitam, (2017). The Handbook of Astronomic Workshop, ChiangMai: Educational Astronomic

Information Service Center.

11



HE 03T

The Music from Orbital Period of the Uranus’s Satellites.
Miss.Nisachon Kumlue (grade 11), Mr.Montree Nanta (adviser)
[Srisawatwittayakarn School, Nan, Thailand]

Abstract
The purposes of this study were to find the orbital period of the Uranus's moon and convert into music. The study
found that the orbital period of Umbriel, Titania and Oberon are 4.29 + 0.15 days, 8.27 + 0.42 days and 11.63 £ 1.58 days
respectively. And create the musical notes of Umbriel as notes F4, Titania as F#3 and Oberon as C3. The note from the
database for Miranda is D#6, Ariel is F5, Umbriel is G# 4, Titania is G#3 and Oberon is C3. We found that any planet with
orbiting plane and each moon has a simple ratio of frequency can create a musical sound.

Research and Methodology

1. Capture the image of Uranus’s moon to observe the orbital period for a total of 24 days from 21 November
2017 to 23 December 2017. Then find the Uranus’s moon from image by skychart program.

2. Upload image from observed on www.astrometry.com in order to get the coordinate. Match the image by
DS9 program to measure the coordinate in the x-axis of Uranus and the moon each day and then take the coordinate of
the moon to remove the coordinate of Uranus. Bring the values obtained plot the graph between the distance of the moon
on the x-coordinate and day to find the orbital period.

3. Apply the orbital period of each moon to find simple ratio using the orbital period in seconds and convert to
frequencies from equation f=1/T.

4. Determine the frequency of the outermost moon is the frequency that humans can hear which equal to 130.81
Hz or C3. Calculate K constant from equation f,=Kf which f,, is the frequency that humans can hear, f is the frequency of
the moon. The frequency of other moons can multiply by K constant that to find the frequency in which humans hear.

5. Compare the frequency obtained with the frequency from the database to find the musical notes of each
moon.

6. Put each note in the Mixcraft 8 Recording Studio program according to the simple ratio that can be found in
item 3. When the stars move around each other, they are represented by musical instruments as appropriate.

7. Follow according to article 3.-6. But use the period of orbit of the Uranus’ moon from https://airandspace.si.edu.
The music note of Uranus’s moon from this study compare with database as shown in Table 1.

8. Follow according to article 2.-6. Using the orbital period of Jupiter' moon and Saturn’s moon from
https://solarsystem.nasa.gov/moons. The music note of Jupiter' moon and Saturn’s moon as shown in Table 2 and

Table 3, respectively.

Results and Discussions
Table 1: The music note of Uranus’s moon from this study and database.

moon Miranda Arial Umbriel Titania Oberon
Note from this study - - F4 F#3 C3
(348.2Hz) (185.0 Hz) (130.8 Hz)
Note from database D#6 F5 G#4 G#3 C3
(1244.5 Hz) (698.5 Hz) (415.3 Hz) (207.7 Hz) (130.8 Hz)
Table 2: The music note of Jupiter's moon from database.
moon lo Europa Ganymede Callisto
Note from database D#6 (1244.5Hz) D#5 (622.2 Hz) D#4 (311.1Hz) C3 (130.8Hz)
Table 3: The music note of Saturn’s moon from database.
Satellite Mimas Enceladus Tethys Dione Rhea Titan
Note from C#7 G6 C#6 G5 A4 C3
database (2217 .4Hz) (1567.9Hz) (1108.7Hz) (783.9Hz) (466.1Hz) (130.8Hz)
Conclusion

The orbital period of Umbriel, Titania and Oberon are 4.29 + 0.15 days, 8.27 + 0.42 days and 11.63 + 1.58 days
respectively. And create the musical notes of Umbriel as notes F4, Titania as F#3 and Oberon as C3. The note from the
database for Miranda is D#6, Ariel is F5, Umbriel is G# 4, Titania is G#3 and Oberon is C3. The moons of Jupiter are lo,
Europa, Ganymede and Callisto, the notes are D#6, D#5, D#4 and C3 respectively. The moons of Saturn are Mimas,
Enceladus, Tethys, Dione, Rhea and Titan, notes are C#7, G6, C#6, G5, A#4 and C3 respectively. When used in the
Mixcraft8 program according to the simple ratio of the period, it makes the music beautiful and consistent.
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The Study of Orbital Period of the Exoplanet WASP-19b.
Miss.Yadanan Inta (grade 11), Mr.Montree Nanta (adviser)
[Srisawatwittayakarn School, Nan, Thailand]

Abstract

WASP-19b is an exoplanet in a Vela stars group in the southern hemisphere. It's the hot-Jupiter type and
discovered by Cutir R.M.,et al, in 2009. The purpose of this study is to study the physical properties of the planet WASP-
19b including its planetary radius, orbital period and distance to the star. In this work, the R filter observed was conducted
using 0.6-meter (PROMPT 8) the telescope of NARIT at Cerro Tololo Inter-American Observatory (CTIO). The planetary
radius was analyzed by an AstrolmagedJ program. We calculate the orbital period of the planet from HJD=HJDy+P(E)
equation and the distance to the star base on Kepler's Third Law. The result reveals that the planetary radius is 1.38R,
the orbital period is 0.79 days and the distance to the star is 0.016 AU which is 1.08%, 0.14% and 2.36 % different from
Eduardo Fernandez-Lajus and Romina P. Di Sisto. (2017) [1] respectively.
Research Methodology

1. The exoplanet WASP-19b was observed using 0.6-meter (PROMPT 8) the telescope of NARIT at Cerro Tololo
Inter-American Observatory (CTIO) with 10 seconds exposure time on filter R . All image data were calibrated with bias,
dark and flat frames by AstrolmageJ Program. Measured the brightness of WASP-19b using the aperture photometry
technique, which used TYC 8181-2204-1 as the reference star.

2. From data analysis, plot graph between HJD_UTC and Flux to create a light curve to calculate the mid transit
(HJD) by differentiating quadratic polynomial functions. (show in Graph 1)

3. The Epoch was derived from the HID = HJD, + P(E) equation, with HJD = 54771.745 + 0.790E of the recorded
data (Eduardo Fernandez-Lajus and Romina P. Di Sisto. (2017) [1]).

4. Plot graph between mid transit (HJD) and the Epoch value to calculate orbital period of the exoplanet. (show
in Graph 2)

5. The distance to star was calculate from the equation a® = % (Kepler’ third Law).

6. The planet’s radius of the exoplanet was figured out via AstrolmageJ program by a fit statistics.

Results and Discussion
1. Based on Kepler’s third Law, the distance to star is 0.016 AU.
2. The radius of the exoplanet from AstrolmagedJ program by a fit statistics is 1.38Rjp.
3. From HJD = 54771.745 + 0.790E equation, the period of exoplanet WASP-19b is 0.79 days.

0.233 58500
0232 | o 28 y = 0.790x +54771.772
0.231 [2%eeQe e 58000 R? = 1.000
023 | % ! O =] 57500
0220 | S 3 S 57000
%0228 [~ R 5
5 o . o 56500
0227 Y AT T
30226 . J 9 56000
0.225 Y T 55500
0.224 ﬁ
55000
0.223 Vede
2458109.7  2458109.8  2458109.8  2458109.9 0 1000 2000 3000 4000 5000
HJD Epoch
Graph1: Light curve of exoplanet WASP-18b. Graph2: A graph between HJD with minimum light and the
Epoch value. this show HJD = 54771.745 + 0.790E
equation, and get a period.
Conclusion

According to the results, the radius of exoplanet WASP-19b is 1.38R;,, which, is different 1.08% comparing to
Eduardo Fernandez-Lajus and Romina P. Di Sisto. (2017) [1]. After analyzing the data, the orbital period is 0.79 day, and
the distance between exoplanet WASP-19b and its host star is 0.16 AU which is 0.14% and 2.36 % different from Eduardo
Fernandez-Lajus and Romina P. Di Sisto. (2017) [1] respectively.
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The Calculation of Distance and Age of the M50 Open Cluster by H-R Diagram.
Miss. Areeya Kawin (grade 11), Miss. Autchara Teeravittayanukun (adviser)
[Chak Kham Khanathon School, Lamphun, Thailand]

Abstract
The purpose of this work is the calculation of distance and age of the M50 open cluster by H-R Diagram. In this
work, B and V filter observation was conducted using the 0.6-meter telescope at Cerro Tololo Inter-American Observatory
(CTIO). From observation data, created H-R Diagram of M50 open cluster with Standard H-R Diagram. From H-R
Diagram, the distance of M50 open cluster is 847 parsec and the age of M50 open cluster is 1,724 Million years.

Introduction
M50 or NGC2323 is open cluster in Monoceros with an apparent magnitude of 5.9, Right Ascension 07h 03.2m
and Declination -08° 20'. In this study interested to study about the distance and age of the M50 open cluster by H-R

Diagram.
Materlals and Method Graph 1 show that m=11.84 and M=2.20 at turnoff point.
1. Finding Distance and Age of the M50 Open Cluster. Apply this value instead in distance modulus equation

- Observed M50 Open Cluster in B and V filters.
- Analyze data with Aperture Photometry Tool (APT) program. o . )
in order to compare with reference stars by DS9 program. By substituting in the equation, the distance of M50

- Calculate apparent from m, —m, = —2.5log (;_1) Open Cluster is 847.23 pc or about 847 pe.
2
and create H-R Diagram of M50 Open Cluster

with standard H-R Diagram. , . .

- From H-R Diagram, approximate turnoff point Apply d=847 instead in equat'on

of M50 Open Cluster to calculate m-M. Calculate (2) m — mg = —2.5log (- )( =7

distance by eq.(1) and age by eq.(4).

2. Compare H-R Diagrams of M50 Open Cluster with NGC 2323 | (3)log (—) = 3.5log (M—)

as shown in Picture 1. And compare data of M50 Open Cluster 10 25 o
with Jasonjot Singh Kalirai & Monica Tosi (2004) as shown in | (4)t=10 [ T

Table 1. By subshtutmg in the equation, the age of M50 Open
Results and Discussion Cluster about 1,724 Myr.
H-R Diagram of M50 o R H-R Diagram of M50
4 Ly Ty T
3| [ Ao e
'8 .2-\ 10 . { NGC 2323 40 Myra.
g o E
21
< 2 = o
i | M=2.20 g
<5 ; h
: | ‘._. 805005115225
; | o, *M50 : By .
> 9 | » T ¥ Pleiades . i
210 " Turnoffpoint Picture 1: Compare H-R diagrams of M50 open cluster
21 SEREL DA 2 @ s m=11.8 with NGC 2323 open cluster.
L
=1 Data Jasonjot Singh Kalirai This
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§ ig - ‘ g Projects (2004).
e - RN BV 022 0.20
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BV m-M 10.00 953
Graph 1: H-R Diagram of M50 show that the apparent Distance(pc) 1,000 847
magnitude (m) at turnoff point is 11.8 and Pleiades have Age(Myr) 130 1724
absolute magnitude (M) at turnoff point is 2.20.
Table 1: Compare data of M50 Open Cluster.

Conclusion

This project found that M50 Open Cluster has a distance about 847 parsecs with error 15% and age about 1,724
million years with error 1,226%. We consider the error of result and found that the limit magnitude of the telescope cause
the information of M50 is insufficient and to cause a turnoff point unclear.
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The Simple Spectrograph for DSLR camera.
Miss.Mantacha Chumram (grade 11), Mr.Jukgrit Wongvittayanan (adviser)
[Nongbuadaengwittaya School, Chaiyaphum, Thailand]

Abstract
The purpose of this study to construct a simple spectrograph by designing and setting up a spectrophotometer
system to analyze and observed the spectral distribution of spectrograph with a reflective telescope. By combining the
light through the lens and the refraction of light through the gating. The device is a wavelength spectrum. For the study
the wavelength of the spectrum, we calibration the data with hydrogen tubes. For the results, DSLR camera can be used

to capture the spectral images clearly and can be analyzed wavelengths from images and diffuse light spectrum from
various sources.

Methods

1. Design and construct a simple spectrograph using the diffraction grating with 600 lines per millimeters.

2. The acrylic sheet is cut in accordance with the design (see in Fig.1 and 2). Assemble the acrylic sheet, grating and
the lens together as shown in Fig.3.

AL [

Wil %
ik Al

[ e F ¥
Fig.1 The acrylic sheet. Fig.2 The acrylic sheet Fig.3 The acrylic sheet, Fig.4 The simple
and camera. grating and the lens. spectrograph with

Dobsonian telescope.
3. Test the efficiency of the equipment and analyze the data.

3.2 Use the equipment captures standard light source image of hydrogen(H;) tubes, helium (He) tubes, and mercury
(Hg) tubes to analysis wavelength calibration from Solar spectrum.

3.3 Using Iris software, standard spectrum was calibrated by measuring the pixel length of each color band. And
then, calculate the wavelength of each color band to determine the standard wavelength of the equipment by Microsoft
Office Excel.

3.4 Connect simple spectrograph with Dobsonian telescope, show in Fig.4, to observe the solar spectrum and
analyze the image. The image of solar spectrum on June 14", 2019 show in Fig.5, which the relationship between the
wavelength and the intensity from observe by the equipment on June 14", 2019 as shown in Graph 2.

Results

Graph 1: shows the relationship between the wavelength and the pixel length of each color band of hydrogen(H.)
tubes, helium (He) tubes, and mercury (Hg) tubes.

E 700 From Graph 1, The equation of the experiment
< + 623 isy=0.324x + 60.02.
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Fig.5 The image of solar spectrum on June 14", 2019.
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CONCLUSIONS

The study shows that, the relationship between the wavelength and pixel length of the simple spectrograph
express as y = 0.324x + 60.02 which is a linear equation. The experiment also observed solar spectrum and collected the
wavelength range around 434 — 656 nm. with the maximum radiation intensity occur at 476 nm which similar to theory.
As the result, the simple spectrograph can be used for student to learn about relationship of wavelength, color band and
black body radiation but not yet suitable to study a single of spectral line such as Hydrogen or Helium line. The
experimenter hopes to continue study and adjust optical design to have more precise of simple spectrograph.
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