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ABSTRACT

The sun casted shadow was studied by using a simple Gnomon apparatus. The length of shadow projected
from a small stick was measured at the location of Jatukam Wittayacom elementary school, Nakhon Ratchasima,
Thailand (GPS location 14° 41' 37.66" N, 102° 4' 22.69" E). The observation times were 7.30 a.m., 10.30 a.m., 12.15
p.m., 2.30 p.m. and 4.30 p.m. From this study, the sun trajectory can be modeled. A long shadow length was observed
in the morning. They were the longest and the shortest in the evening and at noon, respectively. When compare the
shadow measured at the same time of the day in different week, the length increased. This correlated well with the
decreasing of the measured azimuth angle of the sun which is known as winter solstice phenomenon.
Keywords: Sun shadow, Gnomon

INTRODUCTION

We observed the shadows of ourselves and of the tree with variety of length and direction on different time.
Because of this, we would like to study more with the casted shadow of the object from the sun by using a simple
Gnomon apparatus.

A Gnomon / 'nabmbn, nd-mon, nd'mon / is the raised part of a sundial that casts the shadow. Moreover,
Gnomon is an early astronomical instrument consisting of a vertical shaft, column, or the like, for determining the
altitude of the sun or the latitude of a position by measuring the length of its shadow cast at noon [1].

North The objective of this observation is to study the shadow length and direction
oo casted from the sun for different time of the day and understand the sun trajectory
during observation period.

As illustrated in Fig.1, if the sun's path is observed from the Earth's reference
frame, it appears to move around the Earth in a path which is tilted with respect to the
spin axis at 23.5°. This path is called the ecliptic. The points where the ecliptic crosses
the equatorial plane of the celestial sphere are called equinoxes (around 21-22 March
and 22-23 September). On those dates there are 12 hours each of daylight and dark.
The most northern excursion of the sun is called the summer solstice (around 20-21
June) and will have the longest amount of daylight. The winter solstice (around 21-22
December) opposite it is the shortest period of daylight [2], [3].

i South
| celestial
| pole

Figure 1. The celestial sphere.
(http://hyperphysics.phy- METHODOLOGY

astr.gsu.edu/hbase/eclip.html) A nine centimeter length shadow stick called Gnomon was used as an object for
shadow casting from the sun. The Gnomon stick was placed normal to the ground by
installing on a rigid support placing at the same location for all measurement. The study took place for 7 weeks
starting from 1 October 2015 to 12 November 2015 at Jatukam Wittayacom elementary school, Nakhon Ratchasima,
Thailand (GPS location 14° 41' 37.66" N, 102° 4' 22.69" E). The observation times were 7.30 a.m., 10.30 a.m., 12.15
p-m., 2.30 p.m. and 4.30 p.m. On 22 November 2015, the shadows were observed every hour. In this observation, we
focused on the shadow length and its direction which corresponds to the azimuth angle. The altitude angle had also
been measured from the tip of the Gnomon stick and the tip of its shadow casted on the ground.

RESULTS
The shadow observation was done every day. As shown in Fig. 2, the data from every Thursday starting from 1
Oct 2015 were selected for illustration proposes. From the observation results, the longest shadow length was observed
in the morning at 7.30 a.m. It was decreasing and became the shortest at noon. The length increased again from noon
to the evening. The trend of increasing shadow length was also observed when we compare the results obtained from
the same day in each week.



As show in Fig. 3, the average altitude angle was increasing from morning, became the highest at noon and
decreasing from noon to the evening. When compare the results from 7 weeks, the angle was the highest in the first
week and the lowest in the seventh. The relation between Fig. 2 and Fig. 3 is that the decreasing in altitude angle
corresponds to the increasing of the shadow length. In the other words, the highest angle of first week provided the
shortest shadow. The reason is that the measured altitude angles from the tip of shadow and Gnomon stick can be
interpreted as the altitude angles of the sun with respect to the ground. The lower the sun altitude angle, the longer the
casted shadow. On the other hands as the sun moved near the zenith at noon, the Gnomon shadow would be short.

The variation in azimuth angle, the shadow length and the virtual sun position observed on 22 Nov 2015 which
is a month before winter solstice are showed in Fig. 4.

The shadows length and azimuth angle were plotted as the solid color lines while the sun trajectory can be
obtained by projecting these lines into the opposite direction (dash lines). It can be seen that all the shadows laid
toward the north direction implying the sun position was in south direction. This is because our observation period is
closed to the winter solstice of 21-22 December where the sun moved toward the most south direction as shown in
Fig. 1. It should be noted that more change of the azimuth angle were observed during noon time where the sun are
almost normal to the ground as compared to the morning or the evening.
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Figure 3. Comparison of altitude angles measured from the
tip of shadow and Gnomon stick at different time from every
Thursday in 7 weeks during 1 Oct — 12 Nov 2015.

CONCLUSIONS
Shadow length and direction contain information about the sun position and trajectory. As the day changes
toward December, the daily shadow length increases. This agrees well with the decreasing of the azimuth angle
measured from the tip of the Gnomon stick. This results correlate with the winter solstice period where the sun
moved toward the south direction giving the decreasing sun’s azimuth angle and casted shadow toward the
north direction.
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Abstract

The relation of Earth, Moon and Sun causes tides differently in each day. Tide levels affected by
gravitational force that directly dependent upon the masses of objects and inversely to the square of the
distance. In order to analyze this relation, I collected tide levels and the distance from Tide Tables Thai
Waters Mae Nam Chaophraya— gulf of Thailand and Andaman Sea 2015. In the sectionl, I studied the
relation of the Earth and the Moon I found that the difference between the highest — lowest tide levels
depends on the moon’s distance and the average tidal force of the Moon is 6.63 x 1018N. While the section
2, the various Sun’s distance in year influences the average tide levels in each month and the average tidal
force of the Sunis 3.03 x 108 N

Introduction
The Sun is the center of our solar system. The Earth and the Moon move around the Sun. The
Earth orbits the Sun as the Moon orbits the Earth that occur the relation of Earth, Moon and Sun. This
relation affects different phenomena on Earth, including day and night, phases of the Moon and tides.
Tides are the regular rising and falling of Earth's surface water. Tide levels fluctuate daily as the
sun, moon and earth interact. Gravity is one major force that creates tides. Because orbits of the Earth and
the Moon are not perfect circles leads to the change in distance, gravitational force and also tide levels.

Materials and Methods

Sectionl: The Relation between the Earth and the Moon (The distance from the Earth to the Sun is
defined as a constant)

- Collected the data of the tides levels at Sattahip Bay, Thailand during July 16 — August 14, 2015for a
month from Tide Tables Thai Waters Mae Nam Chaophraya — gulf of Thailand and Andaman sea 2015

- Collected the data of phases of the moon each day from Attp.//time.unitarium.com/moon

Summarized the data of tide levels and the phases of the moon in a line graph

- Collected the distance from the Earth to the Moon each day from http.//www.timeanddate.com

- Calculated the tidal force of the Moon

Section2: The Relation between the Earth and the Sun (The distance from the Earth to the Moon is
defined as a constant)

- Collected the data of the tides levels on every full moon days in 2015from Tide Tables Thai Waters
Mae Nam Chaophraya — gulf of Thailand and Andaman sea 2015

- Collected the distance from the Earth to the Sun each every full moon days from
http://www.timeanddate.com

- Summarized the data of tide levels and the distance from the Earth to the Sun in a line graph

- Calculated the tidal force of the Sun

Results and Discussion
Sectionl: The Relation between the Earth and the Moon

tld? levels Distance (km)

410000
2.5 405000
400000
2 395000
390000

15
IRS000
380000

1
375000
0s 370000
moon phase 263000
o 360000

- D ®] (¢ ] = o0 D Q 4 ] W moon phase
Figurel. The graph between tide levels Figure2. The graph between the distance

and the phases of the moon and the phases of the moon



Figurel shows that in the new moon and full moon day, the difference between the highest — lowest tide
levels is the greatest. In contrast, in the half moon days, the difference between the highest — lowest tide
levels is the least.

Figure2 shows the difference between the highest — lowest tide -levels increase when the distance from

the Earth to the Moon become lower. And Calculated from Ft = 2GMm(R/r)/r? the average Moon’s
tidal force is 6.63 X 108 N

Section 2: The Relation between the Earth and the Sun
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Figure 3. The graph highest — Figure 4. The graph between Figure 5. The graph between
lowest tide levels in 2015 highest — lowest tide levels in 2015 highest — lowest tide levels in 2015

Figure3 on July 30, 2015 has the greatest difference between the highest — lowest tide levels

Figure4 shows the average tide levels are direct variation with the distance from the Earth to the Sun
Figure5 shows the average tide levels are inverse variation with the Sun’s tidal force And Calculated from
Ft = 2GMm(R/r)/r2 the average Sun’s tidal force is 3.03 x 1018 N.

Conclusions

The tidal force is responsible for the tides. The distance and position between Earth, Moon and
Sun on tidal force are important factors of tide level. The moon influences the highest — lowest tide levels
in a day. While the Sun influences the average tide levels in a month. The moon is a major influence on
the Earth’s tide, but the sun also generates considerable tidal forces. From calculating tidal forces shows
that the average Sun’s tidal force is about 31.37% as strong as the average Moon’s tidal force.
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Abstract

The study of age and distance of the open cluster using the H-R diagram. The purpose of this
study were to determine age and distance of the cluster used by Main sequence turn off point and Main
sequence fitting methods. The instruments used were PROMPT 8 Telescope of the CTIO. Using photos
of open clusters; M11, M6, M23 and IC4651 in B and V filters. The results of this study were M11 was
2300 million years old, at a distance 2,308 pc; IC4651 was 3088 million years old, at a distance 476 pc;
M23 was 2439 million years old, at a distance 42 pc; and M6 was 3622 million years old, at a distance of
163 pc.

Key words: Main sequence turn off point, Main sequence fitting

Introduction

The age of the star cluster can be obtained from the lifespan of a star that was turning off the
main sequence. The age of the star cluster that estimates of the lifespan of a star which is evolved into red
giant. This is referred to that point, the Main sequence turn off point. Moreover, we can use H-R Diagram
to find the distance between Earth and the star clusters that are based on the Distance Modulus, which
will use the color index (B-V) compared to the absolute magnitude of main sequence stars from stellar
classification table and bring out the absolute magnitude to obtain the distance of open star clusters.

Materials and Methods

1. The photographs of open star clusters M6, M23, M11 and IC 4651 taken by PROMPT 8
Telescope in B and V filters

2. The magnitude of each star in each star cluster calculated. And we used the magnitude of
reference stars from NOMAD and USNO A2.0 database.

3. H-R diagram created by the X-axis is the B - V and Y axis is the apparent magnitude of stars
in the V filter.

4. Find the main sequence turn off point, then bring out B-V value to determine the absolute
magnitude and get the mass of the star in solar mass unit from stellar classification table.

5. Substitute the mass of star to the equation T, = 101°[MM 1725 and obtained the age of a star

sun
cluster from lifespan of stars that turn off the main sequence.

6. Substitute the absolute magnitude and apparent magnitude in V filter to the equation
m — M = 5logd — 5 to determine the distance of the star cluster.

Results and Discussion

The analysis of age and distance of each open star clusters found that the distance and age of
open clusters is different. And the age and distance of the cluster using the Main sequence turn off point
and the Main sequence fitting, respectively, may be a discrepancy. This is because the selection of the
stars along the main sequence is very fragmented. Thus, the age and distance of the cluster was calculated
is quite different from the database.

The figures showed the H-R diagram of open star clusters that used in this study. The circles are
show the estimated main sequence turn off point. The stars in the circle were chosen to find the age of the
star cluster
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Conclusions

A study of the age and distance of the open star cluster using the H-R Diagram by the Main
sequence turn off point and Main sequence fitting method found that, M11 was 2300 million years old, at
a distance 2,308 pc; 1C4651 was 3088 million years old, at a distance 476 pc; M23 was 2439 million
years old, at a distance 42 pc; and M6 was 3622 million years old, at a distance of 163 pc.
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Abstract

This research studies about the scatter of different mass star in each open cluster. In our Milky
Way Galaxy have many open clusters but in this research we study in 15 clusters. There are
M7,M18,M21,M25M36,M37,M41,M67,M103,NGC188 NGC225NGC869,NGC114,NGC5460 and
NGC6633. Study by create H-R Diagram of each open cluster and choose only main sequence star of
Diagram to analyze to Find Initial Mass Function. Create histogram graph by using Mass star to separate
amount star in each open cluster and fit the tendency line of star scatter in term of linear equation line.
And then change linear equation in to form of Power law to observe the relation between Mass star and
amount star in each open cluster by using database of cluster from DS9 Program.

Keywords: Initial Mass Function, Power Law, Open Cluster

Introduction

Universe create sphere together. Each star lives together by their gravity as well as cluster. One
type of cluster is open cluster, it will be found in Spiral Galaxy and Irregular Galaxy. Each star in open
cluster has different mass in Milky Way Galaxy. Researcher creates H-R Diagram of open Cluster in
Milky Way Galaxy to find relation of different mass and amount of star in format of Initial Mass
Function. Benefit from this studied will let us to know H-R Diagram of open cluster in Milky Way
Galaxy and analyze Initial Mass Function ,how different mass in each cluster scatter in term of Power
law.

Methods

1. To create H-R Diagram
1.1 Lit name of Open clusters in Milky Way Galaxy that interesting 15 clusters.
1.2 Download Images of cluster from Image server (SAO DSS) in DS9 program and take
Flux B and Flux V of every star in each cluster and Find Flux B-V by loading Flux star
from Catalog star in Database Simbad.
1.3 Create H-R Diagram by create scatter graph. The X core is Flux B-V and The Y core is
Flux V.

2. To analyze Initial Mass Function
2.1 Choose only main sequence star from H-R Diagram.
2.2 Use Stellar Classification table to change Flux B-V of each star in cluster to M,/M,..
2.3 Divide period of My, /M, of all clusters.
2.4 Count amount star in each period of M /M,
2.5 Plot log Histogram graph between mass star and amount star.
2.6 Fit the tendency line from Histogram graph and
change the equation to be term of Power Law.
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Result and Discussion

From the study H-R Diagram of open cluster, almost star live in main sequence. But the shape of
scatter will different by different Flux star value of each star in cluster.

From the study about Initial Mass Function in term of power law. We have got Function to
explain the scatter of different mass star in each open cluster in the following table.

Open cluster IMF Open cluster IMF

M7 y = 67.6x"%%* M103 y = 2.51 x 10%x~°72
M8 y = 1.54 X 10%x7%5 NGC188 y = 1.86 x 10%x 7011
M21 y = 4.57 X 10%x~°55 NGC225 y = 1.94 x 10%2x~%5*
M25 y =144 X 10%x~03* NGC869 y = 2.57 x 10%2x~%5*
M36 y =12 x10%x" % NGC3114 y = 51x701¢
M37 y = 1.04 X 102x %! NGC5460 y = 3.63 x 10%2x~%57
M41 y = 25x7%1 NGC6633 y = 1.99 x 10%x 7053
M67 y = 100x~%21

Function to explain the scatter of star that have different mass star conclude all 15 open clusters
1S y=6.93x10°x"**

From the study we found that, when we create histogram graph, the amount of less massive star
not according to the theory. The less massive star have amount less than the massive star that because of
the little bit flux of less massive star. When the lass massive star have little bit flux it effect to when we
get the picture that not all of less massive star will attach in the picture. So in this study we delete the less
period of mass star out for the precision of the result.

Conclusion

From the study, H-R Diagram of open clusters have almost star in main sequence. But the shape
of diagram will varies according to the value of Flux of each star in clusters. The Initial Mass Function in
term of power law has function to describe the scatter of different mass star in all of 15 open clusters that
is y=6.93x10°x""*, The number to show the relationship between the amount star and mass star in 15 open
clusters is 0.6468.
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Abstract

Binary star v0395 And is a part of the Eclipse binary type W Ursa Majoris, which are wrapped
in combination surface around two stars. The objective of this project is to determine the Measurement of
Mass binary stars v0395 And. The method of this study is take a photo of the star and analyzing by software
programs. The equipment used in the study is a telescope in order to analyze and calculate data with the
program of SAO imageDS9, IRIS.

According to the study, it is found that the total mass of the binary stars v0395 And equal
1.185%10%7kg. In terms of the mass of the first star equals 6.307 x 1046 kg and the mass of another star
equals 5.544 x 10% kg.

Keywords : Binary star mass of the star

Introduction
Eclipsing binary star is the system of two stars appear closely together in the sky as seen from
the Earth; they are almost on the same line of sight. Therefore, author interests in the study of the
Measurement of Mass binary stars v0395 And by using the Magnitude of stars in order to observe the
bigthness variations. Moreover, the study also uses the kepler’s third law for calculating the mass of stars.

Method
To measure mass of the binary stars v0395 And. is as follows:
1. Take a photo of the binary star v0395 And by using a telescope in the filter V and
analyze data by DS9 to define magnitude of the reference star.
2. Taking the data which has been processed to IRIS to analyze the intensity of binary stars
and reference star And then calculate the magnitude of binary stars.
3. Creating the light curve and calculating mass of binary star from kepler’s third law.

Achievements
The result of the study of measurement of mass binary stars v0395 And. is as follows::
1. The Magnitude of the referenced star that is from DS9 program had a value as follows:
Ref=7.82, and .Check =11.06
2. Data that is calculated will be creating the light curve as follows:
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Due to it is the fact that this stage to make a light curve. There is an error which cannot be
analysis. Thus, there will be use the database, which is equal to 0.685 day or 5.916x10* seconds.
(source:https://www.aavso.org/vsx/index.php?view=detail.top&oid=395 )

3. The distance between the binary star (a) is calculated from the Angular separation between
components (8) which is equal 5.642 arcsec or 2.735x 107 radian. ( source :http://vizier.u-strasbg.fr/viz-
bin/VizieR-S?HIP117111 ) and the distance from the Earth to the double star (r) is equal to 3433.30 years
light or 3.248'x 10 m ( source : starry Night program.

4. The calculation of the total mass of the binary star by kepler’s third law is as follows.

412q3 Miotal 4 x 2 X (8.883 x 101*m)3
otal =

Mtotal = —
TG (5.916 x 10* 5)2 X (6.674 x 1011

Nm?
kg?

Mo = 1.185 x 10*7 kilogram

5. Calculation of the mass of each star, according to the database is found that the mass ratio
(q) equals 0.879. (source : http://arxiv.org/pdf/astro-ph/0503041.pdf )

1.185 x10%7k
M1 — Mtotal M] = g
1+g 1+0.879
M7 = Miotal — M1 M2 = (1.185 x 10 kg) — (6.307 x 10*® kg)

M2 = 5.544x10" kg

Conclusion and Evaluation
From the finding, it is found that there is an error which cannot be analysis when creating the
light curve. So, there will be use the database, which is equal to 0.685 day and mass of the binary star equal
to 1.185x10%" kg. In terms of the mass of the first star equals 6.307 x 10%® kg and the mass of another star
equals 5.544 x 10% kg by using the kepler’s third law.

The references
Matipon Tangmatitam, Handbook of practical astronomy study, Academic and Information
Astronomy
Resource Center, September 2013.
American Association of Variable Star Observers.(2558).V0395 And. From : https://www.aavso.org/vsx/
index.php?view=detail.top&oid=395 (October 17",2015)
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Abstract

Brightness is the energy that the fixed star releases per unit time out.However, due to the fact
that the human’s eyes does not have enough resolution to recognize this level of energy. Astronomers
thus configure the comparison rate of the brightness stars called Magnitude. A measure of the brightness
of the sky with a DSLR camera becomes the measure of the brightness of the sky referenced by the
Magnitudewith analyzing data from photos, which shootby a DSLR camera.The study aims to measure
the brightness of the sky with DSLR camera. The equipment used in the study is DSLRcamera, and the
scope of the study isthe sky of Phaya Tan park, Muang District, Yasothon Province. The observations
started at 06.30 pm to 04.30 am on 14-15 January, 2016.The process of the study is using DSLR camera
to take a photo ofthe sky all fourdirections such as North, East, South and West with 45 degrees of
uprising angle inthe different times. Then the photo will be related to the magnitude which is the least
visible brightness and can be observed with the eyes by using Program Stellariumthat measures the
brightness of the sky in the area because the magnitude which is the least visible brightnesscan measure
the brightness of the sky in the area.

The results of the study showed the average value of Magnitude by all time is 5.57. The sky is
the brightestat 06.30 pm (Magnitude equals to 5.19) and the least brightness isat 12.30 am. (Magnitude
equals 5.78).

Keywords:Magnitude and Light Pollution.

Introduction
Brightness is the energy that the fixed star releases per unit time out. The unit is used by Watt
or Square meter, However, due to the fact that the human’s eyes does not have enough resolution to
recognize this level of energy. Astronomers compare the brightness of stars, which is called the
"magnitude" or "apparent magnitude" which refers to the ranking of the brightest stars in the sky, which
was visible from Earth.The author was to study to measure the brightness of the sky with a camera, a
DSLR.

Methodology
1. Using DSLR camera to take a photo of the sky all four directions such as North, East, South
and West with 45 degrees of uprising angle by setting up cameras: Camera mode: M, Shutter speed:
30seconds, ISO: 1250, Aperture: 3.5 .
2. Searching the magnitude to find out the photo which is the brightness each time.

Achievements
The result of the study of a measure of the brightness of the sky with a DSLR camera is as
follows:
1. Figures from the study havethe sky brightness (average X) each time which observed by
thetable.
Time Co-ordinate Altitude Magnitude
06.30 p.m (15.784139,104.153824) 45 5.19
08.30 p.m (15.784139,104.153824) 45 5.60
10.30 p.m (15.784139,104.153824) 45 5.64
12.30 a.m (15.784139,104.153824) 45 5.78
02.30 a.m (15.784139,104.153824) 45 5.69
04.30 a.m (15.784139,104.153824) 45 5.53
The overall average Magnitude values. 5.57




2. Figures from the observation of the brightness of the sky each time represented by a
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Conclusion and Evaluation

A study of a measure of the brightness of the sky with a DSLR camera showed photos of the
sky each time on 14-15 January, 2016 that the overall average figure of Magnitude equals 5.57. By each
time, the Magnitudeequals 5.19, 5.78 5.69 5.60 5.64 5.53 respectively and the study finds out that the
average Magnitude of the star is the lowest at 06.30 pm (X = 5.19) and the highest is at 12.30 am. (X =
5.78). Therefore, this can conclude that the sky during dusk has much light pollution affects the
brightness of the sky than midnight, which could come from the electric of the building where the people
used in daily life, or install a standard lamp in the wrong situation. So, Magnitude of the star can
explainthe measurement of the brightness of the sky, which corresponds to the concept of Hipparchus
who stated that the lower Magnitude has, the brighter of star will appear. On the other hand, the higher
Magnitude has, the darker of star will appear as well.

The reference,

MatiponTangmatitam, Handbook of practical astronomy study, Academic and Information Astronomy
Resource

Center, September 2013.
Georg Zotti. Measuring Light Pollution with a Calibrated High Dynamic RangeMeasuring Light
Pollution with a

Calibrated High Dynamic Range All-Sky Image Acquisition System All-Sky Image
Acquisition System.
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Abstract

This project has an objective to study the attribute of materials which use in solar observation in
reducing light and UV intensities to find the reducing percentage. Using Lux meter in measure light
intensity and use UV meter in measure UV intensity. For the sample materials; there are welding helmet
glass number10, 11, 12 and 13 black polymer film, mylar film, baader film, one and two layers of x-ray
filmand a anack packaging.

From the study, sample material that has the best efficacy in reducing light intensity is black
polymer film which has the percentage of reducing at 99.999% the next ones are two layers of x-ray film,
welding helmet glass number 13, 12 and 11, mylar film, welding helmet glass number 10, baader film,
snack packaging and one layer of x-ray film in order. And sample material that has the best efficacy in
reducing UV intensity is black polymer film which has the percentage of reducing at 99.997% the next
ones are welding helmet glass number 11, 12, 13 and 10, two layers of x-ray film, snack packaging, mylar
film, bader film and one layer of x-ray film in order.

When using sample materials to observe the sun by taking photo through the telescope. Welding
helmet glasses made the sun appearing in green. Mylar film, baader film and one layer of x-ray film
made the sun appearing in monochrome. Black polymer film made the sun appearing in orange. Two
layers of x-ray film made the sun appearing in red-orange. And a snack packaging made the sun
appearing in pink

Introduction

Sunlight is a danger for the observers so filters are required to reduce the light and UV intensity.
There are many kinds of filter that people mostly use and each one’s efficacy in reducing the intensities are
different which makes the results appear differently. To make the observation goes safely and has the best
efficacy. The author is interested in studying the efficacy in reducing the intensities from the Solar through
filters and photos from the telescope.

Materials and method

Materials

1. Welding helmet glass no.10, 11, 12 and 13
2. Black polymer film
3. Mpylar film

4. Baader film

5. One and two layers of x-ray film
6. Snack packaging
7. Lux meter

8. UV meter

9. Catadioptric Telescope
10. DSLR camer



Method
1. Measure the light intensity
1. Measure the light intensity directly from the smartphone’s light.
2. Use the filters with Lux meter censor and collect the data.
3. Find the reducing percentage.
2. Measure the UV intensity
1. Measure the UV intensity directly from the sunlight.
2. Use the filters with UV meter censor and collect the data.
3. Find the reducing percentage.
3. Take a photo through the telescope with DSLR camera.

Results and Discussion

Result 1 Measuring light and UV intensity

Light intensity (LUX) UV intensity (W/m?)
Sample Materials
Before After % Before After %
Welding helmet glass no.13 4,720 0.04 99.999 17.50 0.001 99.994
Welding helmet glass no.12 4,720 0.14 99.997 19.54 0.001 99.995
Welding helmet glass no.11 4,720 0.16 99.997 36.12 0.001 99.997
Welding helmet glass no.10 4,720 1.48 99.969 17.73 0.001 99.994
Black polymer film 4,720 0.04 99.999 35.9 0.001 99.997
Mylar film 4,720 0.34 99.993 31.7 0.019 99.940
Baader film 4,720 2.26 99.952 31.96 0.042 99.869
One layer of x-ray film 4,720 34.32 99.273 319 0.261 99.182
Two layers of x-ray film 4,720 0.04 99.999 18.62 0.002 99.989
Snack packaging 4,720 13.52 99.714 17.78 0.004 99.978
Discussion

In study light intensity reducing, Data collection from the Solar has high deviation which caused by
clouds so using light from smartphone instead of the sunlight is the solution. And collect the data directly
from the Solar to study UV intensity. Data collection for UV intensity study also has deviation that also
caused by clouds.

Conclusion

From the study, sample material that has the best efficacy in reducing light intensity is black polymer
film which has the percentage of reducing at 99.999% the next ones are two layers of x-ray film, welding
helmet glass number 13, 12 and 11, mylar film, welding helmet glass number 10, baader film, snack
packaging and one layer of x-ray film in order. And sample material that has the best efficacy in reducing
UV intensity is black polymer film which has the percentage of reducing at 99.997% the next ones are
welding helmet glass number 11, 12, 13 and 10, two layers of x-ray film, snack packaging, mylar film,
baader film and one layer of x-ray film in order.

When using sample materials to observe the sun by taking photo through the telescope. Welding
helmet glasses made the sun appearing in green. Mylar film, baader film and one layer of x-ray film made
the sun appearing in monochrome. Black polymer film made the sun appearing in orange. Two layers of
x-ray film made the sun appearing in red-orange. And a snack packaging made the sun appearing in pink.
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This research is on the observation of the exoplanet WASP-10b by using a 40cm-
telescope and an uncooled CCD camera. The purposes of which is to test the viability of
an inexpensive astro-observation system with regards to exoplanets using the transit
method by obtaining the light curves of the transit of WASP-10b.As a result, we have
accomplished these purposes.
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