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The comparison between the Moon and the Mars spectrum
Warinteera Khammayom (Grade 11)
[Chak Kham Khanathon SchoolLamphun, Thailand]

Abstract
The purpose of this project study spectrum of the moon and mars by comparing spectrum of both object and also
comparing dark and bright area of the mars. The data was taken from 0.7 m telescope at Narit regional Observatory for
the Public at Nakhon Ratchasima Province. We founded that the slope of spectrum of mars is higher than moon. From
the result can be explain that Mars appear red. Furthermore, we compare between dark and bright area of the mars. The
spectroscopy analysis of mars and moon are similar. Bright area have strong Al Ni C and N elements more than dark
area. However, the reasons might be atmosphere of light scattering.

1. Introduction

Mars and Moon can’t produce their own light. They are receive from sunlight. The spectroscopy method can
detect a chemical element and compound. Both spectrum show absorption lines. This work show that the spectrum
observed the reflected planet spectrum.

2. Materials and Method
1) Process spectra with the AudelLa software and reduce noise again with gaussian filter using Visual spec software.
2) Normalized spectrum by using ISIS software, analyzed the chemical with Visual spec software.

3. Result and Discussion

— Spectrumratioof  Sun spectrum, Earth’atrnosphere,(@ars'almos@

X-Wavelength mars and moon =
Sun spectrum, Earth'atmosphere (Moon'surfac

Y-Intensity
SPECW'“ ratioof  gyn spectrum, Earthatmosphere, Mars'suface @mm@
brightanddark =

Mars o area of mars Sun spectrum, Earth'atmosphere, Mars'surface

Moon

Table1 Ratio between Light Mars : Lunar and

Fig.1 Spectrum of the Moon and Mar. Light Mars : Dark Mars
From Fig.1 comparing the spectrum of Mars and the element  A(nm) Area of the absorption line
Moon, The author found that there are absorption lines of Al, Lunar _ Light Mars _Dark Mars
K, N, C, H, Fe and Mg. For absorption lines of Ti and Th Al 452.88  1.34 0.90 0.87
found only in the spectrum of the Moon and absorption lines sum 466.69 gfg ?;g 2;2
of Ni found only in the spectrum of Mars. Ratio 0.78 1.03
. ) N 453.00 0.64 210 1.89
X-Wavelength Ratio 3.28 1.1
Tntensity K 57820 0.33 0.37 0.37
Ratio 1.21 1
Fe 49577 0.69 0.79 0.59
516.76 2.70 242 2.64
53279 0.9 1.17 1.19
- - Bright 558.67 0.37 0.49 0.45
o e sum 4.67 4.87 4.87
. . Ratio 1.04 1
Fig.2 Spectrum of bright and dark area of Mars. H 48613 1.90 1.90 1.90
From Fig.2 there are absorption lines of Al, H, N, Fe, 656.26 2.07 207 2.07
Mg on bright and dark area of Mars. sum 3.97 3.97 3.97
i Ratio 1 1
Mg 518.40 1.00 0.95 0.95
Ratio 0.95 1
c 589.00 0.52 1.32 1.28
Ratio 2.54 1.03
Yintonsty Ni 547.70 - 0.58 0.56
V\ Ratio - - 1.04
Fig.3 Normalized spectral and find area of elements.

From Table 1 (Compering spectrum of Mars and the Moon)

1) The author found that Mars has strong absorption lines of Fe, N, K and C but weak absorption lines of Al and Mg.
2) There is stronger absorption lines of N from bright area more than dark area on Mars.

3) There are the similar absorption lines of H on the Moon and Mars. This indicates that H is not found on both objects.

3. Conclusion

The spectrum present spectrum of mars and moon in different slope. Mars is higher slope than Moon. From the
result can be explain that Mars appear red. A chemical element analysis in bright and dark area of mars
show strong absorption lines of Al Ni C and N in bright area.

4. Acknowledgment
I would like to thanks Miss Autchara Teeravittayanukun (advisor), Mr.Smanchan Chandaiam, Mr.Matipon
Tangmatitham and the National Astronomical Research Institute of Thailand (Narit) for supporting the project.

Reference : Mars. [Online] Search from:http://nso.narit.ro.th/index.php.

45



EE 37T

The Study of the Period of V1162 Orionis Variable Star
Waralee Chaiprasop (Grade 11)
[Chakkham Khanathon School, Lumphun, Thailand]

Abstract

The purpose of this research study the period change of variable star V1162 Orionis. In this work, The observation
data was taken from CCD attached to the 0.7 m telescope at Spring book observatory (SBO) in Australia. Four-night data
was obtained in B and V filter. We combine eclipse timings from published data and our data. From the O-C variation
show parabolic curve. This signal can be explained that period decreasing with 2.81 x 10""" day/cycle or 1.66x106 y.
That can be interpreted as an evolutionary effect of pre-main sequence star. B-V = 0.21 mag, mean effective temperature
of the star about 7500 K.
1. Introduction

V1162 Orionis is variable star type delta-scuti with short period 0.078684 days or 1.88 hours. (RA 05h 32m 1.99s,
Dec -07° 17° 30.08” ). The pulsating star are caused by expansion and collapsing in outer layer. Light curve of pulsating
star change brightness over the time. In this study, we will examine the period change of V1162 Orionis.

2. Materials and Method

1) Observed V1162 Orionis 0.7 m telescope at Spring book observatory (SBO) in Australia in filter B and V with
exposure time 30 second from 11-14 January 2019.

2) Data reduction and photometry with software AstrolmageJ.

3) Plot Light curve between HJD and flux of star and calculate time of maximum (t'ma«) from the light curve.

4) Analysis period change by collection time of maximum from published data (T. Arentoft et al.(2001), Seung-Lee
Kim.(2016)) and our data. Calculate period change followed this equation of Hintz et al (1998).

Tmax(HJD) = 2447110.779 + 0.079E - (1)
5) Fitting polynomial curve compare with sinusoidal curve. Finding the best fit.
6) Calculate color index (B-V) by using apparent magnitude B-V.

3. Result and Discussion

0.74 12 January 2019 13 January 2019 Tmax
1 0.74 = . .
0.724 ‘,g w 3 (2 y= 4 8451x-28.897 e v L
o ] Ty o g072{ FH et
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i - Li i - Fig 2: The graph shows how to calculate
Fig 1: Light curve of V1162 Ori on 12-13 January 2019, The time of Maximum

Which plot between HJD and rel flux.

From the Fig 1, Four times of maximum were obtained as T12 Jan 2019 (HJD) = 2458496.07, 2458496.15 and T13
Jan 2019 (HJD) = 2458497.02, 2458497.10, respectively.

o-C - 0-C
0.08 g
0.06 : o Polynomail fit 0.04 ) Fit Sine
0.04 e 0.02 s ', '
0.02 . I i
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Fig 3: The O-C diagram of V1162 Orionis in Fitting polynomial and sinusoidal curve.

As show in Fig 3. The equation of Polynomial Il is O-C = (-1.40x10"")e? + (1.69x10%)e — (2.65x10®) The value of
dp/de= 2a = 2.81x10""" day/cycle can be converted to the period change 1.66x10° y.

4. Conclusions

V1162 Orionis is 8 Scuti-type star. The O-C diagram show a
combination of a downward parabolic variation with a period
decreasing rate of 2.81x10"" day/cycle or 1.66x10° y!, mean
V1162 Orionis was provided in pre-main sequence star according

B3 L o to predicted theoretically from Breger & Pamyatnykh (1998). The
0 02 04 08 0.8 1 color index (B-V) in the range 0.17-0.25 mag. That star have an
phase effective temperature about 7500 K.

Fig 4 : The color index (B-V) in the range 0.17-0.25 mag.
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The study of factors affecting CME
Watsamon Trakulsirisak (Grade 12)
[Siyanusorn School, Chanthaburi, Thailand]

Abstract
This project is the study on the relationship between the intensity of Coronal Mass Ejection (CME) and various
factors such as the speed of solar wind, the number of sunspots, the size of sunspots and the Interplanetary Magnetic
Field (IMF) in 2014. The author found that when all the factors increase, the intensity of Coronal Mass Ejection (CME) will
also increase. Then the author found the simple linear regression that shows the relationship between CME and all the
factors. The author also use this linear regression to predict the intensity of CME in another year.

1. Introduction
Coronal Mass Ejection (CME) is a significant release of plasma along with magnetic field from the solar corona.

They often follow solar flares and are normally present during a solar prominence eruption. The plasma is released into
the solar wind. CMEs are often associated with other forms of solar activity and most of them originate from active regions
on the solar surface, such as groupings of sunspots associated with frequent flares.

2. Methods
- Collect data on Kp-index, speed of solar wind, number of sunspots, size of sunspots and IMF.

- Create a graph showing the Kp-index value with various factors that relate to time.
- Correlate each quantity by analyzing the correlation coefficient.
- Calculate the simple linear regression to show the relationship model of each data set.

3. Results and Discussion

5.00 y =0.1617x + 0.8949 5.00 y=0.0054x - 0.2784
4.50 450 e
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Graph 1 :The graph shows the Linear Regression Graph 2 :The graph shows the Linear Regression
between Kp-index and IMF in 2014 between Kp-index and speed of solar wind in 2014
isy =0.1617x + 0.8949. is y = 0.0054x - 0.2784.
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Graph 3 :The graph shows the Linear Regression between Graph 4 :The graph shows the Linear Regression between
Kp-index delaying 4 days and Size of sunspots Kp-index delaying 4 days and Number of sunspots
in 2014 is y = 0.0001x + 1.7822. in 2014 is y = 0.0003x + 1.8393.

4. Conclusions
The intensity of CME (Kp-index) and various factors in 2014 have been related in the form of direct variation. For

the correlation model, the author calculated the simple linear regression between the Kp-index and 4 various factors.
These are as follows:

1) The Kp-index and the speed of solar wind : y = 0.0054x — 0.2784

2) The Kp-index and IMF :y = 0.1617x + 0.8949

3) The Kp-index and the number of sunspots : y = 0.0003x + 1.8393

4) The Kp-index and the size of sunspots is y = 0.001x + 1.7822

5. Acknowledgment
| would like to thank Mr.Chan Thaowannee (advisor), Mr.Matipon Tangmatitham, the National Astronomical

Research Institute of Thailand (Narit) and the Institute for the Promotion of Teaching Science and Technology (IPST).
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The relations between numbers of stars and sizes of the galaxies
Jinpisuth Archaphet (Grade 12)
[Wattanothaipayap School, Chiang Mai, Thailand]

Abstract
This study is the investigation of the correlation between the galaxies’ size and the number of stars, comparing
the correlation among different types of galaxies by create a comparison chart of the correlation the number of stars and
the galaxies’ size. The result of this study shows that the number of stars varies directly with the galaxies’ size. On the
other hand, it can be said that the higher number of stars, the larger size of the galaxy. These relationships of the majority
of galaxies are crowd in the similar range. In addition, Elliptical galaxies (E-type galaxies) have higher number of stars
than other types of galaxies.

1. Introduction

Galaxy is a celestial body which is the large system consists of numerous stellar systems, interstellar gas and
dust. Galaxies have the difference in their shape and size, these differences also cause the difference in the number of
stars in galaxies. The author of this study investigated the correlation between the galaxies’ size and the number of stars
in various types of galaxies by using images from the SIMBAD database to find these relationships.

2. Research methodology

1) Select galaxies’ images from SIMBAD and VIZIER database
(http://simbad.u-strasbg.fr/simbad/), then use the software SAOImageDS9.

2) Determine the estimated size of galaxy (20% of its actual size) from galaxies’
contour images in SAOImageDS9, then calculated contour 20% galaxy size in
degree and radian.

3) Calculate the absolute magnitude (M) of each galaxy.

4) Calculate the number of stars of each galaxy.

5) Create the comparison chart of the correlation between the number of stars
(Y-axis) and the galaxies’ size (X-axis).

Fig 1: The contour image of the Galaxy in
SAOImageDS9 (Measuring the size of the galaxy)

3. Results and Discussion
Table 1: The summary of the number of stars in each galaxy type.

(a) Ellipticals

4. Conclusions
The study found that the number of stars varies directly with the size of galaxies. On the other hand, it can be said
that the higher number of stars, the larger size of the galaxy. However, This direct variation pattern is not found in some

galaxies.
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(b) Spirals
Graph 1: The relationship between the number of stars and the size of galaxies in different types of galaxies.
For examples, Elliptical galaxies (Left) and Spiral galaxies (Right).
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The star tracker mount for the DSLR/Mirrorless Camera
Natkanin Ponpinij (Grade 12)
[Piboonbumpen Demonstrations School Burapha University, Chonburi, Thailand]

Abstract
This project is the design and process of creating a star tracker mount for the DSLR/Mirrorless camera. The design
of the structure is made through SOLIDWORKS Student Design Kit, electrical and circuitry through EasyEDA and
programing by Arduino IDE. Then tested with Sony A7Il camera. By increasing the exposure time 30 seconds each time
until the star trails appear. In conclusion this tracking mount has maximum tracking time within 180 seconds. And the
flaw in the system has been caused by misalignment of the mount and defect in the gear assembly.

1. Introduction

We use camera to photograph dim celestial objects. Due to the long exposure time and the Earth is rotating, this
would cause a star trail to appear in the image. Which could be eliminate by rotating the camera around the same axis
and same angular velocity as the Earth rotate. But in the opposite direction. The currently available telescope mount is
not suitable for amateur photographer who uses DSLR/Mirrorless camera.

2. Methodology ST T T
1) Calculate the stepping speed of the stepper motor with the gear | H B=— }
ratio of 60 : 1 (4.4566 Step/Second), design the algorithm of the b | I
system, then design and etch electrical PCB. e ol |
2) Design the structure and gear supporter (Figure 1). Then fabricate [ '
the part at local metal workshop. =

3) Assemble all part and circuitry together, test the system and .
troubleshoot the problem. §
4) Test the mount by taking image of Spica with Sony
A7Il. The first image has been taken without tracking for control. S
Then engage tracking and increase the exposure time by 30
seconds until star trail appear. Fig 1: Gear support column

Maode Selector
O
I. .

Right Ascension Motor

|1

Declination Motor

IIMITHEES s

Joystick

k22

Fig 2: Cross-section of the gear assembly  Fig 3: Overview of tracking mount Fig 4: Electronic circuit design
3. Result

Spica at 70mm F5.6
with 1000% digital Zoom

120 Sec 180 Sec

Fig 6 : The result image of Spica with different exposure time. Fig 5 : The finished tracking Mount
with Sony A71l camera attached.

From figure 6, image from the exposure of 180 seconds and 300 seconds has a strange star trail that indicate the
unevenness motion of the tracker. Software and stepper analysis have been conducted and the stepper works flawlessly.
With further analysis of the gear assembly conclude that the problem has been caused by a defect in the worm gear due
to quality issues.

4. Conclusion
Based on the result. This tracker has 180 seconds exposure time capability. But could be further improve with better
worm gear assembly or the correction via software programming in the future.

5. Acknowledgement
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The learning media about the Solar system for the blinds
Suphanich Srimek (Grade 12)
[Benchamatheputhit Phetchaburi School, Phetchaburi, Thailand]

Abstract
The learning media about the solar system for the blind is the models with the planets’ surface

characteristics. This study also tested the efficiency of these models about how can the blind has the better
understanding about the solar system than the other learning media.

1. Introduction
Usually most blind people use Braille to learning but Braille is not able to make the students imagine

about the content. The solar system learning media for the blind was created for imagination about the
planets’ surface. In addition, this learning media also has its subtitles and Braille captions.

2. Research methodology
1) The shape of a spherical plaster cast is carved 6) [5™ version of model] Test subjects with both a pre-

according to the surface of each planet. test and post-test.

2) [1% version of model] Test the model by asking - Pre-test: Blind persons who have never been
advice from 30 people who have closed their eyes. touched to the models before.

3) [2™ version of model] Make changes corresponding - Post-test: Retest those from the pre-test by
to the responses from the 30 people and test thison  having each person identify the name of the planet
10 blind people. based on the models

4) [3" version of model] Again, make changes as T |
mentioned by the 10 blind test subjects, then test
these changes on 30 blind people, including the 10
blind people who already tested the models.

5) [4"" version of model] One again, effect changes i ;
from the feedback from the group of 30 blind people. ‘

Figure 1: Picture of testing the solar system model usage
with blind people.
3. Results and Discussions
The 5 version of the models is the best version to help the blind students understand about the
surface. From Pre-test and Post-test, found that the blind students feel confident in their answers and got
the better result in Post-test.

Table 1: Result of the test before and after touching
the model
The number Number of people ( 30 people ) ' _
of responses | Before touching |  After touching
0-3 19 2
4-6 11 7 g

7up - 21

4. Conclusions
The learning media about the Solar System for the blind can help the blind people learn, understand

and sense about the planetary surface than using Braille or listening the subtitles.

Figure 2: The learning media about the solar system.
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Abstract
In this study, we investigated the number of occurrences of Sporadic E layer (Es layer) and refractive
index of Es layer in the auroral zone (Sweden, Norway, Finland) and middle latitude (Japan). The results
indicated that the occurrence mechanisms of the anomalous propagation are different in the auroral zone
and the mid-latitude. Especially, we found that comparison of the number of occurrences and time of
sporadic E layer and electron density depends on the time when sporadic E layers are generated.
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	1_プログラム_サシカエ用
	2-3_巻頭言_印刷用
	4-9_目次_印刷用
	01T
	02S
	03T
	04S
	05T
	06T
	07T
	08T
	09S
	10P
	11P
	12S
	13P
	14T
	15S
	16S
	17S
	18P
	19S
	20S
	21T
	22S
	23T
	24T
	25T
	26T
	27T
	28S
	29P
	30T
	31S
	32T
	33T
	34T
	35T
	36T
	37T
	38T
	39T
	40T
	41T
	42S
	43P
	44S
	45T
	46S
	47S
	48T
	49S
	50P
	51T
	52T
	53S
	54T
	55T
	56S
	57T
	58T
	59T
	60T
	61T
	62T
	63P
	奥付
	裏表紙



