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The Study of Jupiter’s Density
Miss.Thanatchaphat Saithong ; woohyun@hotmail.com
Siyanusorn School Chanthaburi
1 Siyanusorn Road.,Watmai, Muang, Chanthaburi, Thailand, 22000
Adviser : Mr.Chan Thaowannee ; thaowannee@gmail.com

Abstract
The purpose of this research is to study the density of Jupiter by dividing the mass by the volume
of Jupiter. The mass of Jupiter is derived from the moon’s orbit. The mass is calculate a according to the
Kepler equation . The volume of Jupiter is derived from photograph taken to scale . From the photographs
we can measure the diameter on the X-axis and Y-axis to ditermin the fatness of the Jupiter and the
represent the Jupiter’s volume in the oval volume formular.

Introduction
Jupiter is the fifth planet from the sun. And the largest. The total mass of planets is doubled. This
planet looks like a gas group with no solid surface. Internal components are high density gas.

Materials and Method
1. Finding Jupiter Mass by Creating a Harmonic Simulation lo's Moon
- Observe the lo's Moon movement around Jupiter.
- Then create SHM equation.
- Calculate the period of the lo's Moon as it shifts orbit.
- Calculate the mass of Jupiter from the period
with Kepler’s Third Law.
2. Finding the volume of Jupiter.
- Take 5 pictures of the Jupiter with lo Moon from camera.
- Use Adobe lllustrator CS6 program to find the diameter
of the X axis and Y axis of Jupiter from pictures taken to calculate
the angular diameter of the lo Moon to Jupiter.
- Calculate the volume of Jupiter
using the oval volume formula. Fig 1 : The movement one of the Galilean moons

3. Calculate the density of Jupiter using Mass divided by volume. | awund Jupiter: (A) as seen from above the orbit
plane and (B) as seen from Earth (viewed parallel to
the orbit plane). The black dots represent the

Results and Discussion Galilean moon’s positions at equal intervals of time.
Graph 1 : The graph shows the relationship between Apply this value instead of the value in Kepler's formula.
grap p pply p
time and t the change in position of the Moon lo. To find the mass as shown that.
During orbit period. . 4r’d’
T G(M +m)
1.800

1600 when T = 146,880 s, a = 422,000 Km, m = 8.93x10% Kg,
1'400 1 G = 6.67x107"" m3kg .s? By substituting in the equation,
1200 g\.\ the mass of Jupiter is equal to 1.215 x10%7 Kg.

1,000 y =-0.1548x + 1.6384

< os00 * Table 1 : Show the volume of Jupiter.
€ 0600
g 0.400 Picture a (Km) b ( Km) Flatness V(?(I:::]F;Le
a
0.200 t (hr) 1 9.59 x 10* 5.75 x 10* 0.37 1.32x 10"
0.000 00 05 10 15 20 25 30 35 40 4 2 7.67 x 10* 5.75 x 10* 0.21 1.06 x 10"
Graphs show that the slope of the graph is 0.15 When 3 9.59x10* | 575x10* 037 132 x10%
compared to the SHM equation, the period of orbit of 4 1.15 x 10 7.67 x 10* 0.21 2.83x 10"
the Moon around Jupiter is 146,880 s. 5 959 x 10* 575 x 10* 0.37 132 x 10"
average 9.59 x 10* 6.13 x 10* 0.26 1.51 x 10"

Conclusions

Based on the results of Jupiter's mass and volume analysis, the two values were calculated or the
density of Jupiter. The following formula is shown in the equation.Mass M = 1.215 x10%” Kg, Volume V
=1.51x 10" (Km)® D =1.06 g/cm3. The standard density of Jupiter is 1.33 g/cm3. Show that this method

used to study the density of Jupiter is close to the standard.
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The Study of the Orbital Period of Saturn’s Moons for determining the Saturn’s mass
Miss.Chayanit Khaimuk ; chayanid_noey@hotmail.com
Princess Chulabhorn Science High School Mukdahan
281 Moo 6, Bang Sai Yai, Muang, Mukdahan, Thailand, 49000
Adviser : Mr.Niwat Worasan ; watpoojan@hotmail.com

Abstract

This project is about the orbital period of Saturn’s Moons, the distance from Saturn’s Moons to Saturn and
Saturn’s mass with Kepler’s third law and Newton’s law of motion. Which uses trigonometric function for determine
the Saturn’s mass and compare pixel spacing to angular distance with M27.

Introduction
The Saturn’s ring can be observed clearly. This makes it possible to find Saturn’s planes for observers on Earth.
Based on trigonometry, it calculates the period and distance of the moon as well as the Saturn’s mass.

Method
Part 1 : Finding the orbital period of Saturn’s
Moons.

1. Adjust the lighting of Saturn’s picture to see the
moons clearly with IRIS and save as JPEG files.

2. Draw ovals of Saturn’s rings by using Photoshop
and find the major axis length(x) and minor axis
length(y).

3. Measure distance from the moon to Saturn along
the x-axis(H) and y-axis(W ) cause 6 = arctan (%)

4. Compare 2 pictures, determined by the angle and
the period of time spent to take photos, then find

the orbital period from T = o
0,-0,

Fig. 1 : The angle of moon and Saturn

Table 1 : The orbital period of Saturn’s Moons.

Part 2 : Finding the distance from Saturn’s

Moons  to Saturn.

1. Bring M27 for analysis and compare pixel spacing
to angular distance.

2. Measure distance from moon to Saturn (pixel) and
change to angular distance

3. Find “d” by Parallax method

Fig. 2 : The relation between D and d Fig 3 : Lengths that can find
on the picture.

4. Find the real distance by
d - semi major axis length

Distance from moon to Saturn = —
distance from center to r*
Part 3 : Finding the Saturn’s mass
Use the Orbital period and the distance to measure
4m?a3

Saturn’smass by M = ———
GT

Results

Table 2 : The distance from Saturn’s Moons to Saturn.

Time Orbital Perio_d (Days) i . The distance from Saturn’s moons to Saturn (Mm)
- Enceladus T:f;\gs Dzl-:;r;e I}th;; '1I':|;a2r51 Time Encesladu Tethys Dione Rhea Titan
2 1.36 1.88 2.65 4.43 14.36 1 - 289.90 347.06 481.16 1144.38
3 - 1.89 2.85 4.66 20.89 2 239.64 285.14 354.10 517.02 1120.07
4 - 1.88 2.77 4.50 16.18 3 256.11 276.92 394.90 505.05 1222.88
5 - 1.88 2.74 4.55 17.00 4 - 275.92 338.48 464.72 1298.66
6 - 1.89 2.66 4.50 13.83 5 217.10 284.09 374.27 449.08 1061.09
7 - 1.87 2.58 4.79 15.19 6 - 320.05 400.00 502.47 1095.05
Average 1.36 1.88 2.73 4.53 15.81 7 273.83 387.34 518.91 1216.33
8 - 238.14 366.50 519.43 1139.87
Table 3 : The Saturn’s mass Average 237.62 280.50 370.32 494.31 1162.37

Saturn’s Moons Orbital Period Distance from Saturn Saturn’s mass (kg) Average Saturn’s
(second) (m) mass
Enceladus 1.18x10° 2.38x108 5.74x10%
Tethys 1.63x10° 2.81x108 4.94x10%
Dione 2.36x10° 3.70x108 5.40x10% 5.15x10%
Rhea 3.91x10° 4.94x108 4.67x10%
Titan 13.66x10° 11.62x10°8 4.98x10%

Conclusions and Discussion

This project reveals that the orbital period of Enceladus, Tethys, Dione, Rhea and Titan are 1.36 days, 1.88 days,
2.74 days, 4.53 days, and 15.81 days that the margin of error is 0.65%, 0.27%, 0.29%, 0.42% and 0.83% respectively, and
distance from Saturn’s moons to Saturn is 237.62 Mm, 280.50 Mm, 370.32 Mm, 494.31 Mm and 1162.37 Mm that the
margin of error is 0.14%, 4.79%, 1.87%, 6.22% and 4.87% from major axis length respectively. Saturn’s mass is 5.15x10%
kg, the margin of error is 9.44%. At any rate, the difference of resolution causes the error.
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The Study of Affected Factors for Color of the Sun
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Adviser : Mr.Niwat Worasan ; watpoojan@hotmail.com

Abstract
The purpose of this project is to find the affected factors for color of the sun. In this project we used a camera
with a black polymer solar filter, taking pictures while the sun rises and sets in the morning and evening, at the lower
altitude of 15 degrees with constant settings, which controls the amount of light from the sun that passes through to the
sensor of the camera. In order to get the results, it can be analyzed according to the color of the sun. The study found

that the color of the sun is directly proportioned to altitude buttemperature humidity and wind speed are not conclusive.

Introduction
When observing the rise and set of the sun in the morning and evening, at the same altitude each day, one
will find that the color of the sun is not the same. What we see is caused by the scattering of sunlight entering the
atmosphere of the earth. Therefore, this study is to determine the relationship between the color of the sun in relation to
temperature, humidity, wind speed and altitude of the sun.

Method
Data Collection
i. Install camera and filter together with a hygrometer, a thermometer
and an anemometer. By time shooting range of altitude less than 15
degrees and shoot every 3-5 seconds
ii. Document date, time, altitude, temperature, humidity and wind speed
of the sun for analysing.
iii. Set all of the settings that are constant to control the amount of light
from sun.To get a value that is suitable to continue the analysis. Fig 1 : Take photos while the sun is rising
Data Analysis
i. Calculate the percentage of RGB color levels by using the center of the sun as a reference for the color level.
ii. Make graphs to show the relationship between variables and the color of the sun. Analyse the graphs to find
the relevance of each of the factors.

Results and Discussion

Graph 1: Show the Relationship between Altitude to RGB color Graph 2: Show the Relationship between Altitude to Values of RGB
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Graph 3: Show the Relationship Graph 4: Show the Relationship between Graph 5: Show the Relationship between

between color of the sunto wind speed | color of the sunto temperature color of the sunto humidity
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Conclusions

This project indicated that the color of the sun is directly proportioned to altitude buttemperature humidity and
wind speed are not conclusive. This may be due to the temperature, humidity and wind speed that measure at the global
surface, may not mean the true value of the atmosphere. It should be used with more reliable measurement data to
analyzing.
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The study of chemical composition of star HD37018 in Orion constellation
Miss.Alisa Nakkham ; alisabtbt@gmail.com
Nongbuadaengwittaya school, Nongbuadaeng District, Chaiyaphum Province, Thailand 36210
Adviser : MrJukgrit Wongvittayanan ; jukgritwong@gmail.com

Abstract
This study is about the chemical composition of HD37018. The spectra of HD37018 was analyzed by Audella
software and calibrated by The NIST Atomic Spectra Database Lines. Form the result the software to find out obtained
values about 63.25 km/s which mean the star is moving away from earth.

Method

1.Take the photos of the spectrum of star HD37018 by a Planewave Telescrope and collect data by an Eshel
Spectrograph at The Regional Observatory for the public Nakhorn Ratchasrima — NARIT

2. Take photos of the spectrum of Tungsten (W) & Thallium (Tl) use them as reference images

3. The wavelength of the study. Discover more data using the process REDSHIFT

From
7= (’1"1") and z~ 2 . 2z = Redshift
Ao c
\Y = radial velocity km/s
A = Wavelengths obtained from the study nm
Ao = Standard wavelength nm
c = speed of light (3 x 108 m/s)

Results and Discussions

The obtain line spectrum of HD37018 was calibrated using standard wavelength of Tungsten & Thallium to
obtain a chemical composition including 3He-I, H-alpha, He-l and Fe-l. Then, the method of measuring tiny differed
between object and standard is wavelength was applied to acquire radial velocity values of each spectral line as
showed in Table 1

Table 1 : The table shows the data obtained from the spectral analysis of the star HD37018

. Wa\{elengths Standard Wavelength radial velocity Redshift -
point | obtained from wavelength Elements found | yitcerence (nm) HD37018 Blusshift
the study (nm) (nm) (km/s)
1 668.17 668.02 3He-l 0.15 67.36 Redshift
2 656.40 656.27 H-alpha 0.13 59.42 Redshift
3 492.17 492.06 He-l 0.11 67.06 Redshift
4 587.69 587.56 He-I 0.13 66.37 Redshift
5 589.63 589.50 Fe-l 0.13 66.15 Redshift
6 589.04 588.93 Fe-l 0.11 56.03 Redshift
7 44723 44714 He-l 0.09 60.37 Redshift
Average 0.12 63.25 Redshift
Conclusion

The chemical composition of HD37018 star including H-alpha, 3He-l, He-I, and heavy elements, Fe-l is a
component from wavelength analyzed. According to the theory, a star originated from The combination of molecular
clouds which hydrogen is the main component and helium is a secondary component. For HD37018 star also
composed some heavier element and it is moving away from earth about 63.25 km/s.
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Development of Dobsonian Telescope Positioning Device
Mr.Warunyoo Nijjarungul ; teenyzeed@gmail.com
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Abstract
This project focused on building a device attached to Dobsonian telescope that help locating sky objects using
Arduino and Stellarium software, together with the coordinate conversion equation. The result turns out to be
accomplished and solved the poor altazimuth coordinate system problem effectively with some room left for further
improvement.

Introduction

Entry level telescopes are mostly equipped with a very easy to use Dobsonian (altazimuth) mount. Facts shows
that altazimuth has a poor coordinate system in terms of astronomy due to how the sky is expanding continuously and it
also depends on time and location. To prevent dealing with the changing coordinates, astronomers invented a smarter
way to determine the sky object location, The Equatorial Coordinate System. The problem is telescopes with equatorial
mounts are so unaffordable, especially for young students who can’t make money by themselves. This project is an
affordable solution to get rid of the poor altazimuth coordinate system, inspired by the GoTo Telescope downgraded to
PushTo by just using cheap components people can easily find in local electronic stores
alongside with some fundamental coding skills without needing any modification to the
telescope itself.

Tools, Materials and Method

Required Tools: Soldering Iron with some Soldering Material, Duct Tape
Required Materials: Arduino UNO x1, GY-25 IMU Module x1,

Terminal Strips x2, Jump Wires x4

Breadboard x1, USB Cable x1, *Arduino UNO Acrylic Case x1

*Optional. Fig 1 : Wiring Difagram

1) Solder the terminal strips to GY-25 module and install it to the breadboard. Connect the following wires to Arduino
UNO; 1) VCC -> 5V, 2) RX -> D3, 3) TX -> D2, 4) GND -> GND.

2) Code the following commands; 1) Get the altazimuth coordinates out of the GY-25 module. 2) Convert altazimuth
coordinates to equatorial coordinates, time and location informations are also necessary for conversion. 3)
Communicate with Stellarium using LX200 protocol.

3) Compile and upload the code to Arduino UNO. Config Stellarium to recognise the device in the Telescope Control
section.

4) Attach the device to the telescope using duct tape and perform a movement test.

CAUTION! Pointing the telescope directly to the sun without solar filter installed may cause irreversible blindness.

Result and Conclusions

The accuracy of this device is acceptable but not as good as expected,
probably because of the high noise from the low
quality inertial measurement unit module
combined with errors from gyroscope drift and the
highly sensitive accelerometer, also because of
the decimal digits that get chopped off during the
coordinate conversion process. Atmospheric
refraction also affect the accuracy of this device,
but it could be corrected later using sets of
equation. This study suggests making one despite the advantages mentioned about

Fig 2 : The Final Prototype. the device. This is an Arduino-based project, it's known for being very flexible and
ready for future Fig 3 : Testing and
development. Troubleshooting.
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Development of Astrophotography Mount for DSLR Camera
Miss.Kankanit Pholporton ; kaaanit.s@gmail.com
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Adviser : Mr. Boonsong Henngam ; boonsong@go.buu.ac.th

Abstract
Astrophotography in the tracking system is the use of Tracking Mount, but because the tracking mount has
expensive and is currently imported from abroad. The project manager has delvelopment and create a Tracking Mount
for DSLR cameras to support amateur astronomers

Method
1.Design process
- Design a tracking mount by looking at the application.
It is determined by the weight of the DSLR Camera,
Motor size,The size of the circuit, wire, Battery position
Ball head and Tripod Stand style.
- Then calculate the weights and Write to bring the smith
to form.
2.Creation Process

- Write a set of instructions in the Arduino program that is used to drive the
microcontroller to control the speed of the Right Ascention,
the speed of rotation is 1 cycle/24 hours.
- Connect the Arduino to the motor. To build a tracking mount. Install tracking
set on tripod.
- Adjust the weight position so that the camera's set is in balance.
3.Performance Testing
- Install the DSLR Cameras to the tracking mount and polar alignment.
Set the speed shutter
to 30 seconds and add more 15 second in the next. Notice the quality of
the image.

Results and Conclusion

From the bulb mode, when shooting for 30 seconds, and increasing the time to15 seconds, the image of the
star is still circular. There is no stretch of the star.This star tracking kit can be used in AstroPhotography However, there
may be several shortcomings. such as;

-Tracking Mount Can not tell the maximum weight of the camera to be used.
- It can rotate freely even if not connected circuit.
- Measurement using Latitude apps while adjusting the RA may result in discrepancies.
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Suggestion
This project can be further developed i.e. lightening up, setup camera for shoot star, Add worm gear mechanism
and calculate the maximum time that can be used.
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