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The relationship between sunspots and solar flares
Rachata Khueanthana ; ericmawhisper11@gmail.com
Srisawatwittayakarn Nan School, Mueang, Nan, Thailand. 55000
Adviser : Montree Nanta ; yes montree@hotmail.com

Abstract

This study used images of sunspots in visible wavelengths and images of solar flares in X-ray wavelengths to
find the relationship between sunspots and solar flares. The study found that solar flares occur on sunspot, 89% and 77%
in 2011 and 2015 respectively. The relationship between the size of sunspots and intensity of solar flares has found that
the size of sunspot and the solar flares has the random relationship. So we can’t estimate the intensity of solar flares from
the photographs of sunspots. The graph of a histogram of the level of solar flares over a five-year period reveals that the
year 2011 was the year of solar maximum.

Introduction

Solar flares usually occur at sunspot. The relationship between sunspots and solar flares may help me estimate
the intensity of solar flares from the photograph of sunspots .The intensity level of solar flares is from high to low, which
is X, M, C, B and A . It doesn’t affect to human directly because it cannot pass through the atmosphere of the Earth.
However, it affects the GPS or satellite.

Materials and Method

1. Compare the photos of sunspots analyzed from the SOHO database with the photos of solar flares analyzed from the
database of Hinode, then Adobe Photoshop was used to find the position of the sunspots and solar flares. The data
was collected in the percentage in 2011 and 2015.

2. Collect the area of sunspots and intensity of solar flares from database receiving from the first step.

3. Create a graph of the relative size of sunspots and intensity of the solar flares from the data in the second step.

4. Collect the data of intensity of solar flares from the database for 5 years, and then create a graph of a histogram of the
level of solar flares.

Results and Discussion

rcem Area of sunspot (millionths) m B - class of
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n §250 flares
100% Peak flux of flares (W/mA2) 224

206 205 209 m C-class of
80% N 2011 10000
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0% T
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T T T T T T T T T T month

M - class of
flares
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> & \‘\ & &
éc. RS ¥
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Conclusion

-The study found that solar flares occur on sunspot, 89% and 77% in 2011 and 2015 respectively.

- The graph showing the relationship between the size of sunspots and intensity of solar flares has found that the size of
sunspot and the solar flares has the random relationship.

- The graph of a histogram of the level of solar flares over a five-year period reveals that the year 2011 was the year of
solar maximum.
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The study of the moon’s orbit by Kepler’s second law
Sidarat Khamphakdee ; sidarat.6944@gmail.com
Princess Chulabhorn Science High School Mukdahan
281 Moo 6, Bang Sai Yai, Muang, Mukdahan, Thailand. 49000
Adviser : Niwat Worasan ; watpoojan@hotmail.com

Abstract
This research is about the moon’s orbit and Kepler's Second Law. The purposes of this study are
1) to study about the relation between the moon’s orbit and Kepler's Second Law. 2) to study about the
relation between angular velocity of the moon and Kepler's Second Law. The result of this study reveals
the moon’s orbit be in line with Kepler's Second Law.

Introduction
Kepler's Second Law (the law of equal areas) is the law describing the motion of planets around
the Sun that says "The radius vector sweeps equal areas in equal times".

Materials and Method
1. Measure the angle of the moon as the Moon shifts on orbit in equal time
e o - Observe time when the Moon is on meridian in each day.
" . Calculate the angle of the Moon as it shifts orbit.

O Q C)\ Calculate the angle that the Moon’s shift in equal time by comparing
\ angular velocity, in following with Kepler's Second Law.

2. Measure the distance of the Moon by using angular distance
- Take 5 pictures of the Moon when it is on meridian in each day. Then take a picture of
o Pleiades (M45) to evaluate the angular diameter of view from camera.

v - Use Adobe lllustrator CS6 program to find the diameter of the Moon from pictures

' taken to calculate the angular diameter of the Moon.

- Calculate the distance of the Moon by using angular distan

3. Calculate triangle areas of the Moon as it sweeps on orbit . ﬂ‘»
4. Calculate the angular velocity of the Moon and analyze '
the significance of the data with Kepler's Second Law.

Results and Discussion

Graph 1: Show the average distance of the Moon in Graph 2: Show the relation between the average
each day distance and the angular velocity of the Moon
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. Graph 3: Show triangle areas of the moon'’s orbit in each
Conclusions

equal time
For triangle areas on the Moon’s orbit in each s
equal time, average triangle area is 1.619%10'° km2. E o
It has a standard deviation 7.400x108 km? which is 5T et
4.55 % of the average triangle area. The angular £2 qpoemo | ittt S e oot
velocity of the moon has an average of 2.525x106 E W e wm @

rad/s. In conclusion, the angular velocity of the
moon inversely impact the distances of the moon

Period of observation

which is in accordance with Kepler's Second Law.
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Abstract

In this research, the moon’s orbital period and orbital eccentricity were studied. By observing the
moon each day using a digital DSLR camera connected to the Dobsonian telescope 10 inches width.
Calculate angular apparent size relative to the fixed two stars and find the distance from earth relative with
the size. Plot a graph between distance and each day, a graph is periodic function as wave. After analyzing
the graph, it was found that the average angular moon'’s size is 0.52°, the average distance from the earth
is equal 384,151.7 kilometers, the moon’s orbital period (T) is equal 28.95 days, and the moon’s orbital
eccentricity is equal 0.0582

Introduction

According to the moon’s orbit is not a circle, due to Kepler's 15t law of planetary motion. So the
distance from the earth is not constant, when the moon orbits close to the earth it is larger and farther away
from earth the size is smaller. If we observe and calculate the moon’s size every day for a month and find
the distance relative with the size, so we can determine such as the moon’s orbital period, which is at the
origin of this project.

Materials and Method

1. Taking photo of the moon. 3. Find the distance S; tan® = g when D is moon’s diameter.
2. Calculate the angular size ®. 4. Plot graph between distance and sequence of days.
. . S
Results and Discussion /Cﬂ
42T0P580%|stance from earth (k‘m.l T ‘
410000.0 .S, RN
d N 7 . . .
400000.0 )/ 2 \(\) 9’ 4 Add ttr.endllne with polynomial
’ / equation.
390000.0 K b\\ R
380000.0 )/ ®® ,é/ 1. y=387.13x- 4000.8x + 377703
N — 2
370000.0 O\d W R 3 @ 2. y=-406.91x% + 15197x + 269367
P _ 2
T o0~ 3. y=450.82x2 - 29846x + 858664
360000.0 | 1
0 10 20 30 40 50 4 y =-294.42x2 + 28649x - 285656

Calculate the max. and min. values by differentiate the equations and the orbital period(T) can be
found.

Conclusions

-The average angular size of the moon is 0.52 degrees.

-The average distance from the earth is equal 384,151.7 kilometers. The error about 0.07 %

-The moon'’s orbital period (T) is equal 28.95 days which the error about 2.98 %.

-Analyze the moon’s orbital eccentricity from the perigee 366025.35 kilometers and apogee
411268.4 kilometers is equal 0.0582. The error about 6.01%.
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Abstract

The purpose of the Project is to find the Luna apparent area that can be observed from any point on Earth. By
gathering photos of the moon taken at Thailand. Then the images were analyzed to find the farthest position in the
longitude and latitude by comparing the map of the moon. And calculate the Luna apparent area.

The results of the study, the distance between the Earth and the moon will turn to the angular diameter of the
Moon and will affect the apparent area of the moon. Libration phenomenon that occurs on a daily basis to make the
observer can see the surface of the moon than a single observation. The study finds the luna apparent area from
latitude libration, longitude libration and daily libration is 57.17%, 58.46% and 50.85% respectively.

Introduction

"Luna" natural satellite only one of the Earth. Tidal Lock makes the moon rotating around its own rotation
asynchronous. The rotation period and orbital period around the Earth are equal. As a result, the moon turns toward one
side to the Earth. But the moon orbits the Earth, the distance between the Earth and moon are to change over time.
Because its orbit is oval. The axial tilt moon. And the tilt of the orbital plane will result in the observer on Earth can see
the surface of the moon changes. Be born the phenomenon libration. This is a phenomenon that affects the apparent
area of the moon.

Materials and Method

1.A studies the latitude and longitude libration.
-Shoot the Moon during the phase over 50% by using the smartphone camera (connected to an 8-inch telescope).
-Put distance between the surface of the Earth to the moon shots each day. To find the Luna angular diameter.
-Find the image’s center and the farthest position in the longitude and latitude by comparing from the moon map.
-Calculate the Luna apparent area.

2. A studies the daily libration.
-Shoot the moon on the rise and fall continuously on the near horizon as possible and analyzed as well as the first.

Results and Discussion

1.A studies the latitude libration and longitude libration. 2. A studies the daily libration.

The angle on Area,_ Area___ % Apparent Area o
Libration Farside Farside o The angle on Area, o Area, . % Apparent Area
The Farside (k) (%) %) Libration ) )
The Farside (k) (%) (%)
Latitude 8175 5 42.83 57.17
Longitude 80.26 41.54 58.46 Longitude 89.03 18,627,035.8 48.13 30.83

Conclusions
From the study it can be concluded that the phenomenon of libration are three type

1. Libration in longitude 2. Libration in latitude. 3. Daily libration.

results from the eccentricity of
the Moon's orbit around Earth; the
Moon's rotation sometimes leads and
sometimes lags its orbital position.

**The area appeared to be 58.46%

results primarily from the tilt of
the moon’s orbital plane with respect
to the ecliptic (Earth’s orbital plane)

**The area appeared to be 57.17%

results from the rotation of the
Earth. The difference in perspective
between the rising and setting of the
Moon appears as a slight turning of
the Moon first to west and then to
east
**The area appeared to be 50.85%

a %

/‘ \\\

\ ¥
\\\7 . . /
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Abstract
This project is the study about the factors affecting blinking stars. The study used a camera with shutter speed
set to 10 seconds. The camera was panned with a constant velocity. The line of the star will show the real apparent
magnitude of the star’s brightness at that time. The processing and calculation will be done to obtain the standard deviation
which can be referred to as the star’s blink. The result of this study reveals that the star’s blink is the inverse variation of
the star’s altitude and humidity. However, the star’s blink is the direct variation of wind speed.

Introduction

When starlight passes through the Earth's atmosphere with variances, it gets refracted which makes the stars
blink visible. This project is the study about the factors affecting blinking stars. The purpose of the study is to determine
the relationship between the star’s blink in relation to humidity, wind speed and altitude of the stars.

Research methodology
Data Collection
i. Install DSLR camera together with a hygrometer, a thermometer and an anemometer for assembling as the
variables while taking a photo.
ii. Document date, time, temperature, humidity, wind speed and altitude of the stars for analysing.
iii. Setshutter speed to 10 seconds for panning a camera. Pictures will show the line according to the real apparent
magnitude of the star’s brightness. Calculate the standard deviation from line to show the star’s blink.
Data Analysis
i. Calculate the standard deviation of 2 colour modes which are RGB colour and greyscale for 20 equidistant
points.
ii. Plot graphs to show the relationship between variables and star’'s blink. Analyse the graphs to find the
relationship of the variations.

Results and Discussion

Relationship between the star's blink to altitude Relationship between the star's blink to
wind speed ]
20 =20
g S o .t *
£ 15 815 & .
> o ;' Lo
8 10 210 s
o 2
§ 5 35
° c
c o]
8 0 B0
w
10 20 3? 40 50 2 4 6 8
Altltude (Degree) Wind speed kmh)
*R +G 4B =100-K eR +G 4B ®100-K
Relationship between the star's blink to humidity Relationship between the star's blink to humidity
20 (Rang 82.2-83.2%) + 6 | . (Rang 85 - 87.5%)
c
g A * a A é L4 ol ¢
T = . o, . s !
3 . B
o ® o ] o4
B2 * e
g 4 o . . g
5 ‘ : ’ 5
o 8 02
82.2 82.4 82.6 82.8 83.0 83.2
: . . 7 7.
Humidity (Percentage) 85 85.5 Huﬁﬁdity (pe§ge':’]tage) 8 875
*R +G 4B =100-K eR +G 4B ®100-K

Conclusions
This project reveals that the star’s blink is the inverse variation of the star’s altitude and humidity. However, the
star’s blink is the direct variation of wind speed.
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Abstract

This study aims to produce the Digital Single-Lens Reflex (DSLR) spectroscopy by installing the DSLR
Optical Spectrum Analyzer to examine spectrums’ wavelengths and intensity distributions from various light sources.
Regarding the principles of light diffraction through the grating and the use of DSLR lens system to speculate the
spectrum on CMOS sensor for picture recording, Mercury tube (Hg) and Halogen one were used as the standard light
sources as they both have stable wavelengths. It was found that the DSLR camera were quite appropriate for spectrum
images collection. The spectrum images could later be used for examining the wavelengths and intensity distribution of
several spectrums from different light sources using the IRIS program.

Introduction

The DSLR spectroscopy will be consequently produced to find out whether it can take photos of sky objects
or not. For convenience, the researcher aims to find the proper photographing technique and the DSLR camera
installation, also to search for any techniques to analyze spectrum’s wavelengths using standard light as its sources.
Doing this, diffraction grating with 1,200 lines per millimeters. After that, the photos were analyzed with researchers’
own make-up number for spectrum wavelengths comparison. The researchers later examined the spectrum’s
wavelengths and characteristics of light diffraction using simple and affordable materials.

Research and Methodology

A Graph showing the relation between wavelengths and
Pixel Pitches of Hydrogen and Mercury Tube

700
¥=0.174x+ 61.949 -
600 . . %
RT=109698 g —
: e

1. Material preparation

2. Proficiency calibration and Data analyzing : w0 ‘__,.,.—-—4"""
The pictures showing two standard wavelengths 3| 400
of Hydrogen tube (H,) and Mercury tube (Hg) as |

they were later analyzed for any relation between the
wavelengths and Pixel Pitches

20000 22000 24000 26000 28000 20000 22000 34000 2600.0

Pixels

The linear equation; y = 0.174x+61.949
Whereas y Wavelength (nm)

Photo spectrum of Hydrogen tube (H)

X =_ Pixel Pitch
R? = 0.9698
Results and Discussions
1. Photos of moonlight Spectrum 2. Photos of sunlight spectrums

Conclusion

The researcher designed the DSLR Spectroscopy to analyze the spectrum of both Hydrogen tube (H) and
mercury tube (Hg) for wavelengths. Doing this, the Iris program were used to find the Pixel Pitch and Intensity. The
researcher later used the Microsoft Office Excel to make the relation equation between wavelength and Pixel Pitch with
the error of 1.95%. The wavelength ranges are between 443 and 643 nm. By analyzing the moonlight and sunlight
spectrums, it was found that their wavelengths and intensity values are closely related
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abstract
We observed transits of WASP-52b(peg) and TrSE-5b(Cyg) with our school’s telescope. By studying the
magnitude curves of those stars, we were able to calculate the radiuses of exoplanets.
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