30
P4

J D

2021

M3UsEYNIVINIATIAEATHIANUSEMALNEY AT 7
(FmTulenavu)

The 7th Thai Astronomical Conference

(Student Session)

5ENT1UN 31 ASNYIAN - 1 FUAN 2564

#01UUIWM T EATLINYIR (2IANTUMINBU)

‘
National Astronomical Research Institute of Thailand NARIT ‘
'

(Public Organization)



GUEITY
1999
(O1) Astronomy Livestreams in Time of COVID

Felicia Ng Jia Qi Irene Adelia Wong Aii Yee
Sabah Chinese High School, Malaysia

(02) The study of transit midpoint effected to exoplanet period
Mr. Ittipat Meling

Varee Chaingmai School

(03) The study of Hydrogen to Helium ratio and metallic elements in the
main sequence stars by the Spectroscopy technique
Mr. Oliver Phoom Harris

Varee Chaingmai School

(04) The Study of Count per Beam Luminosity of Cosmic Rays Particles
and Deposited Energy Distribution of n(3He,3H)p in the Simulation

of the Calibration Neutron Monitor in GEANT4

Mr. Anapat Kitsommart and Mr. Sorapat Samsombudsagoon

Samsenwittayalai School

(O5) The study of methods on the Geminids Meteor Shower’s (2020) height

Mr. Thanapat lampramool

Varee Chaingmai School

(06) Low Earth Orbit (LEO) satellite tracking program with 3D visualization
Mr. Natthaphat Phusaeng

Demonstration school of Khon Kaen University, Khon Kaen University

(07) nMsfnwdnslun1sveneiuazyuAIveIAULAIRTTINE

WNEIYETT Yayen

=

lsaSeueSeyasal Jamindunys

)

(08) v3AtvaslanaNANEIBTUNTUTIATUNEIU

WIBLNTUNS Uselatgdad uazwnendu 92

1593 gukNUagfAn®) J9inuTiedlun

The 7™ Thai Astronomical Conference (Student Session)

13

21

25

29



= o

1599 N
(09) szazmeaInlandanedunsanusngnsaliungusmauilaTuil 26 wauniaw 2564 33
WLUITA NN

lsaSguandawiaminedessigrdinuaeuds Iminsvys

(010) M3fn¥IEEzN1RINlANTIRTUNTINYTINGNITAIANTUNITIn1IE9ATS 37
wwaInaegla saTnadyuNg

lsadsuadaunmine desudgguin Jaminguin

(011) MIMAIUNISIATT AULBEITTUIUNTATIVIAITUNT NIMUALYINEVRY 41
ATUNINELEITIREY
WeInn veuy

1593 gukNUagfAn®) J9inutiedlun

(012) N15ANYIAMULTUREIVDWFUAUNASUNUINEVDINIAUNS 45
wNaNVtiYg) 1WYs1l

v

lsaSgunuastuaingl Smindugil

(013) AMSWINIAVIIANINGRAURAIINATNENVDIAIIUNIUFING 49
WNANEWIYT YeYuIa

lsaSguanuauine1dy Jmianguvmuviuns

(014) MsANWINTSABNUYBIANINGHFUALAZAILENS 53
UNAINUNYIA SUUATELNAS

lsadsuadaunmine desudgguin Jaminguin

(015) mMsAnwaUnASuYRIAIgAYE Type F waza1agnd Type K 56
WgoAny Talae

lsaseulanalnenuineyasal Yminguasiysiil

(016) M3fnwIATUNITUUSUAAE INgNEUVBITEUUATIEG NY Virginis 60
WeAIvYY Ay WaZUINANITYILNUN FUNT

lsaSguymdImendy Jamdndiu

(017) NM3ANEITEUUANI HW Virginis wazinginany 64
Wwgeuivg Avauuse

lsaSguanuanine1dy Jmianguvmuviuns

The 7™ Thai Astronomical Conference (Student Session)



i

b39
(018) N3AN¥1INTINTTIUABULUAIATUNITIARIVBIAARUIIAT HW Virginis
wianfiunnue Ades

LsaSeuande “fiyaUniiy” univendeysm Jawinvays

(019) MsfinwANuduRusvaINTIARauNvaInIluTTUUATIARUTIAIINNTINLEN
uRaMnNadns Ianstygring

LS gunTinyasliminmesys

(020) Pulsar map
UNENINYINITET DA

LS gunTnyasliminmesys

(021) Mifinwssezrinevanszanamsnauanlaniaensldunugiigsaeuse-3a
waa (H-R Diagram) wW3gutfisununisldanuusuadiuueisoanslsa (RR Lyrae
Variable Star)

WNEIBAN gusny

lsaSeulanalnenuineyasal Yminguasiysiil

(022) msafeiuudnassiuvisvanszanamsnaunelunuaninisiraienaoy
H-R Diagram

a [

UNEAINTUALT YA

CRE

lsaSeulanalnenuiveyasal Yminguasiysiil

(023) Anwdnsnialunmsnyusaudosvasniuanduazanaens
WNEAINIFA UNINTS

l5aSguanasvingIuna Jminanauns

(024) M5atlanluiIuATUNITUAULUINIGVDY Eratosthenes
wiailala Aeslnsga uaswnedena uede

1593 gukNUagfAn®) J9inutiedlun

(025) m3dnvurnvadlanlagI5vas Eratosthenes TudupTwundu
WA Ud doutian UNEIIAAT 1YY UATWINETITUTIYY SURNTUUN

lsadguaSaumine desuiggiie

The 7™ Thai Astronomical Conference (Student Session)

¥
%BUN
68

72

76

80

84

88

92

96



a 0%

1594 U
(026) MIFANVIFURUUKBUNANAIVDINIITUNS 100
Pguud I sluaissa

LsaSeuande “fiyaUniiy” univendeysm Jawinvays

(027) NSANYIAMUEUNUSILNINNIADINANUAIULTUREIVDINB1NNE 104
wanNafaas lnuas

l5aSguanasvingIuna Jminanauns

(028) mifinwYIaTImRzaNsanIsdunanIsaluasinudayan1ensfEns 108
UNANTayain doou
lsadsuadaunmine desudgguin Jaminguin

=

(029) mMsfnwuUssulisusunuuvadlaulniigiganuan1IEnIauas 112

UNANUIITYS quUNINEdY

lsaSguanuanine1dy Jmianguvmuviuas

(030) Msa¥1egulUUTTUBIAUAT AleYaIaINIIANTLEUYaUTh wae Spectral Type 116
YBINFUANIINTIIA
WILITHUA ALlesEn WazuaIsiug ganu

1593 gukNUagfAn®) J9inutiedlun

(031) YAHBNTHDUAITIANEATENTULNNTNIEEA 120
W9aN01381 Y

=

lsaSeueSeyasal Jamindunys

)

(032) WUUINARINITARDUNVIYIUDINIATENINANNATIZALUTTUUE Y 124
WNEIRUAYUN 1NYS

LS gunTNyasli v Inmesys

(033) WUUINABINTHARDUNVBIANNATILBL INTIU 128
WUNHYNT ANSANE YU

LS gunTNYaslTmInmesys

(034) M3reanslusaan (ANuLsiugastufinusngnisalnisasasnsady 132
=® o a 4 v
agsenteinulndunsnaudiu)

UNEIFYIUNY WPaLden 15aSgunnas “Mmean1is” Sminssees

The 7™ Thai Astronomical Conference (Student Session)



1399
(P1) The Study of Lunar Parallax by Using Standard Time and Local Time
Jirawat Suktrakul, Phunapat Jutaphutti and Tanut Noumanong

Varee Chiangmai School

(P2) MsAnwIAMNENNUSYRUTINgNITAlNIgESesIazdnsNsinusufuln

q

[ o

WA Ng auysal u19EIITeINs aguius uazunanulegeni asuu

TsaeuaBn“Ryauiig " anmnendeysm Jainvays

(P3) wuudnaaelsINgN15al The great conjunction
W8Ty dnwIAslena

TS9U58UBNEAT “TNYADNNT” MNINTLEDa

(P4) N15ANYINISIAATVRIA9IUNSAINANEelnaldndas DSLR
YNFINTUNE AzeIU

l5aSguanasvingIuna Jminanauns

(P7) N15tUSauiiaundn299uUNsa N TUSHNSULASNUNAT19989A99UNI LABAS
180N
WNANANET) ASED

LSS HULUR NN AT TALNYTUT

(P8) M3umANsUIvRIAIN@fiIngNgnAddunsUanUsingnisalgsausiatunsdiu
Waduil 21 Hguieu 2563 Taeldlusunsunnendinanans
WNANTAUNT Yuind

lsaSguandawiaminedessigrdinuaeuds Jminsvys

(P9) TasanunsAnenanuduRusvaInanafiuaadaLaineinduasgu)in
WukHalan
WNEIITV wasgn Uaunyssml auesdn Lazunanguiug Insnes

LSS YUV INNE AT IANYTYT

(P10) m31Aansisaslndsn
WUNETIYAT TEAUALUNAIINETT MuneiTou

15938UANTINGEY FIMIALTeIln

The 7™ Thai Astronomical Conference (Student Session)

¥
%BUN
136

140

144

148

152

156

160

164



a 0%
1599 NUI
(P11) 1AS99IUKUUINABIUIRNILAAUSZAN Analemmatic Sundial tagluswtnsy 167

GeoGebra
WwigATuy uliuid warwaInadien Sauded

lsaSeuasnsayms Jaminaymnsansy

(P12) mMsnauazas1endesdannnisalnieeiing Solarscope 171

WNEANYIFAN AdLileN
TsaSeuande “fiyauniiy” univendeysm Jawinvays

The 7™ Thai Astronomical Conference (Student Session)



Oral Presentation (O1)

Astronomy Livestreams in Time of COVID
Felicia Ng Jia Qi, Irene Adelia Wong Aii Yee, Chin Kok Chung*
Plenty Out There Astronomy Club, Sabah Chinese High School, Malaysia

* Corresponding author: kcchin@schs.edu.my

The major outbreak of the COVID-19 since the end of the year 2019 has struck the
whole world badly. The total confirmed cases of COVID-19 in Malaysia is reaching close to
900,000 cases within 16 months, causing 3 major countywide lockdowns. New lifestyles with
strict social distance practices have been implemented since then.

Plenty Out There Astronomy Club is one of the very few active astronomy groups in
Sabah, we used to organise a few public observation events throughout the year. This is part
of our efforts to bring people in Sabah, especially the Tawau community closer to astronomy.
These events have been a crucial activity for our club as it helps to share astronomical
knowledge to the general public as much as possible through personal experiences. However,

the outbreak of the virus made all these become impossible.

Figure 1 Observing the moon’s craters during one of our public observation nights (Year

2019)

In response to the disruptions caused by the pandemic, we have officially set up an
outreach team this year which is responsible to look for novel ways to promote astronomy
education among the community by organizing various online activities. Currently, 3
astronomical facebook (FB) live streams have been published (Figure 2). To our surprise, we
have received some positive responses not only from our local community but also from the

public in west Malaysia too. Total number of followers on our FB page has been increasing
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steadily especially during the livestream period. Figure 3 shows the recorded daily number of
likes on our FB page during the recent total lunar eclipse live event. The total page likes grew
from 1018 to 1121 within the 2 weeks period. In other words, this marks an increase of 103
likes or about 10% from our total page likes. Further analysis shows that 40% of the new

followers are coming from people beyond the local community.

Figure 2 Control the telescope for better viewing of the Jupiter during a live broadcast

@ Total Page Likes

1.2K

1K,

, 16 17 18 19
' MAY

Figure 3 A sharp 10% increase of followers on FB page during the livestream period
In addition, we managed to record more than 6000 views and 1800 reactions from the
public during our recent FB live on 26 May 2021 (Figure 4). This is a tremendous number of

people which is beyond imagination if it was held as a local public observation event. The
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broadcast of the total lunar eclipse provided a good opportunity for hundreds of people to
witness the occurrence of the “blood moon” even in the middle of a pandemic. Information
about the eclipse was shared live in the form of powerpoint slides. These slides provide the

scientific explanation and the details of the celestial phenomena which can serve as to

introduce general astronomical knowledge to the audiences.

p| Plenty Out There - a e
= Astronomy Club was — ~

live.
May 26 - @

BRI (BHAR)
2R (BRAR) SHHMHELE LIVE

Q0 303 150 Comments 6.4K Views
13.8K 1.8K

People Reached Reactions, Comments,
and Shares

= View More Video Details
AR

BaAE

AR

o Like (O Comment 2> Share

Comments

Most Relevant «

# Pinned Commen! it

H tB‘T fI’J }|<". M\‘“' ?ll @ Plenty Out There - Astronomy Club
KBH—>HuER—> H B s T sxwmmRE D
6:55 BRHNA
7:05 B RIUHH ... See More
@ Plenty Out There - Astronom
A’ Education

Figure 4. Screenshot of “Maia Eclipse” live event shows a record 6400 views

THE EARTH’S SHADOW

7:18pm

Totality

ELZUN (BEAR)
Plenty Out There Astronomy Club
26/05/2021 Tawau, Sabah

Figure 5 Hundreds of audience were treated with the appearance of “blood
moon”, shown live on our FB page during the total lunar eclipse 2021
On April 2020, our club received an invitation from Dubai Astronomy Group, UAE to
join a global live broadcast of the solar eclipse. It was a joint partnership of 12 astronomy
organizations from 10 different countries (Figure 6). The event managed to attract more than

250,000 views from people around the world so as to witness the solar eclipse online. It was
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really an eye-opening event on the international level. We were really impressed by the

dedication and effort from our partners to come and work together towards the common goal.

astronomy
roup

_ ©) sPace’ /4. National Astronom ial
/ L - k | Observatory Of Japan
7 Jawai ot <y ERLTIEZRERRE W=’ Hoshinoko Yakata
~9

GLOBAL SOLAR ECLIPSE

START MAXIMUM END
Ethiopia: 7:49 AM 8:56 AM 10:15 AM
UAE: 8:14 AM 9:36 AM 11:12 AM
Bahrain: 8:14 AM 9:30 AM 11:00 AM
Oman: 8:14 AM 9:39 AM 11:20.AM
Egypt: 8:23 AM 9:19 AM 10:22 AM
India: 8:30 AM 10:07 AM 11:57 AM
Uzbekistan: 9:01 AM 10:24 AM 11:51 AM
Taiwan: 10:50 AM 12:13 PM 1:24 PM
Japan: 1:05 AM 12:09 PM 1:07 PM
Malaysia: 11:15 AM 12:27 PM 1:28 PM

n, Ethiopia, & Oman is witnessing the Annular Solar Eclipse

oned are according to Dubai Time

21 JUNE 2020
ousa ssteonomy | LIVE ONSCHEEREES

astro@dubaiastronomy.com | www.dubaiastronomy.com | 042216603

Figure 6 A global live broadcast of solar eclipse involving us and another 11

organizations

In conclusion, we are really blessed to have some passionate members to work
tirelessly in order to provide better communication between the public and astronomy. So
far, the online broadcast has been a good tool for us to reach out people beyond our local
community and to build up relationships with other astronomical organizations around the

world.
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The study of transit midpoint effected to exoplanet period
Mr. Ittipat Meling
E-mail: ittipan05296@varee.ac.th
Advisor Sarawut Pudmale

Varee Chaingmai School

Abstract

Exoplanet are planets that are outside our solar system and each planet has it own
orbital period. In this project, the transit method was used to get the light curve for finding
the orbital period, and the chosen planet was WASP-43b because it has a short orbital period.
Then use a created method to find the Trainsit Midpoint (Tmid) in many different ways and
get the orbital period out from the Tmid, and see how the Tmid effects the orbital period.
The first method is drawn by a line to get the intercepting point and find the Tmid. The second
method is choosing a pair of points from flux value then use the HID to find an average of the
pairs to get the Tmid. And use the value from the Tmid to find the orbital period, the first
method orbital period was 0.8128 days which has an error of 0.0246% and the second method
was 0.818 days which has an error of 0.615%.
Keyword: Exoplanet, Transit midpoint

Introduction

In our solar system, many people may know about the planets that orbit around our
stars. two kinds of planets in our solar system. First, is the inner planet or what is called a
rocky planet. The second is the outer planet or what is called a gas planet. As time has passed,
exoplanets were discovered. Exoplanets could also be found in many ways such as using the
transits method, wobble method. The transits method can be found when a planet outside
our solar system orbits in front of its star. It's clear to see that apart from our solar system
there are planets outside our solar system and each of them has their personal characteristic

that shows that they are an exoplanet. [1]

Research Objective
- To study the method to find Transit midpoint (Tmid)
- To study the orbital period of WASP-43b by using the transits method

The 7™ Thai Astronomical Conference (Student Session) 5



Oral Presentation (02)

Method

First, the WASP-43b was taken by NARIT Thai National Observatory (Taken at Astro Park
in Chiangmai, Thailand). The photos were taken continuously for two hours on 3/3/2021 and
4/3/2021 with filter R and an exposure time of 30 seconds, and the photo was analyzed by
Astrolmage) to get the light curve. Second, Finding the transit midpoint from 2 kinds of
methods.

Method 1 To find the Tmid by using the intercepting lines.

Draw a straight line from the start of the transit each side next draw two straight lines
each from one side of the lines down between the data of the light curve that changes the
flux each side to find the intercept point, do 10 retries on each date. Then read the HJID_UTC
of the point where it intercepts and average all the HID then the Tmid would be found out
and do this for two dates. Then use the Tmid value of the first date and the second date
continuously and minus them to see the orbital period value.

Method 2 to find the value of the center by using the value of two points

Choose a pair of dots that is inside the light curve when it starts transiting. The value
was first choosed by flux that has the first four same decimals, second the point must be
inside the lightcurve, third the different between point 1 and point 2 must not be more than
3 decimals and finally the point that was choose must only be where it transits. After the pair
of dots was choose then find the Tmid of each pairs and average all the Tmid to get a averaged
Tmid. Then use the Tmid value of the first date and the second date and minus them to get
the orbital period value.

Finally, Compare the difference between method one and method two with the official
orbital period. After the difference was known then write down the errors and see which way

is the best way possible to find out the orbital period. [2]

Result and Discussion
From Figure 1 and Figure 2 shows the light curve of WASP-43 is being transit in date
3/3/2021 and date 4/3/2021

6 The 7™ Thai Astronomical Conference (Student Session)
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.....

Figure 1 The relationship between Flux Figure 2 The relationship between Flux and
and HJD_UTC date 3/3/2021 HJD_UTC date 4/3/2021
Method 1 To find the Tmid by using the intercepting lines.

Table 1 The average of HID_UTC intercepting date 3/3/221 and 4/3/2021
HJD_UTC Date HJD_UTC Date
Number of pairs 3/3/2021 4372021 Average HID_UTC
] 1 2459277.348 2459278.162 0814
N 7 2 2059277349 2059278.162 0813
A 3 2459277350 2459278.162 0812
oo, /. | 4 2459277.348 2459278.162 0814
S 5 2459277.349 2459278.162 0813
/ 6 2459277.350 2459278.162 0812
7 2459277348 2459278.162 0814
. . 8 2459277.350 2459278.160 0810
Figure 3 Shows an example how the line , S el o
10 2459277348 2459278.162 0814
were drawn to get the HJD_UTC w— p;o 5 a1z

From Table 1 by averaging the HID_UTC, the Tmid value from date 3/3/2021 was
2459277.348 and date 4/3/2021 was 2459278.162. After that, minus Tmid of the both dates
and find out the orbital period. The value of the orbital period was 0.8128 days which is really
close to the official value that has an orbital period of 0.813 days. From the experiment, the

method value has an error of 0.0246 percent. [2]

Method 2 to find the value of the center by using the value of two points

From Table 2 and 3 The average Tmid from date 3/3/2021 was 2459278.163 and
date 4/3/2021 was 2459277.345. After that, minus both Tmid out to get the orbital period
value. The value of the orbital period was 0.818 days, it is about 0.005 different from the
official orbital period value which is 0.813 days. From the experiment, the method value has

an error of 0.615 percent. [2]
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Table 2 The average of HJID_UTC point 1 and point 2 date 3/3/2021

Table 3 The average of HID_UTC point 1 and point 2 date 4/3/2021

Number of pairs HJD_: TC e HJD_UTC e Average HID_UTC | | Number of pairs HID_UTC Date 4 | HID_UTC Date 4 Average HJD_UTC
oint 1 Point 2 Point 1 Point 2 -

1 2459277326 2459277.325 2459277326 1 2059278.101 2459278.185 2459278.163
2 2459277328 2459277370 2459211349 2 2459278.139 2459278.186 2459278.163
3 2459277.332 2459277.365 2459277.349 3 2459278.143 2459278.181 2459278.162
4 2459277.333 2459277.364 2459277.349 4 2059278.149 2459278.177 2459278.163
5 2459277.335 2459277.359 2459277.347 5 2459278.152 2459278.175 2459278.164
6 2459277.337 2459277.358 2459277.348 6 2459278.155 2459278.173 2459278.164
7 2459277.344 2459277.355 2459277.350 7 2459278.159 2459278.168 2459278.164

Average Tmid 2459277.345 Average Tmid 2459278.163

Conclusion

From finding the method to get the Tmid and use it to find the orbital period of WASP-
43b. Method 1 got the first Tmid from date 3/3/2021 was 2459277.350 and second Tmid from
date 4/3/2021 was 2459278.162 which has an orbital period of 0.8128 days, method 1 has an
error of 0.0246 percent. Method 2 got the first Tmid from date 3/3/2021 was 2459278.163 and
date 4/3/2021 was 2459277.345 which has an orbital period of 0.818 days. Method 1 has a
lower error because the point where it intercepts is close to the center which gives a closer
Tmid but method 2 has a higher error because even though the point from the average of
each pairs are close to the center but there are many averaged pairs and by averging them it
gives an unstable value of the Tmid making the point moving out from the center of the

Transit Midpoint.
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The study of Hydrogen to Helium ratio and metallic elements in the main sequence
stars by the Spectroscopy technique
Mr. Oliver Phoom Harris
E-mail: Oliver05086@varee.ac.th
Advisor: Mr.Sarawut Pudmale

Varee Chiangmai School

Abstract

Stars are classified into seven types of different types of spectral types which
concludes O, B, A, F, G, K, and M. The main sequence star photographs were taken with
Planewave CDK700 telescope at Regional Observatory for the Public, Nakhon Ratchasima, and
calibrated spectrum line by using the ISIS software. Observed Hydrogen, Helium, and metallic
elements intensity and calculated the Hydrogen to helium ratio. Hydrogen, Helium, Sodium
were found in all of the star spectral types however Magnesium and Iron cannot be found in
Type O and B. Type A got the most Hydrogen to Helium ratio which was followed by Type O,
B, F, G, and K. Type M couldn’t be observed due to the resolution of the instrument was not
capable to observed type M stars.

Keywords: Spectroscopy technique, spectral types, main sequence

Introduction
Stars are formed from large clouds of gas and dust. The gravity of the gas and dust in
the clouds causes them to slowly shrink and collapse. [1] There are seven main types of stars
which include type O, B, A, F, G, K, and M.[2] Stars are also divided by their Luminosity classes
which contain la: Brightest supergiants, Ib: Less luminous supergiants, II: Bright giants, lll: Giants,

IV: Subgiants, and V: Main-sequence stars [3].

Research Objectives
-To study the Hydrogen to Helium ratio in the Main sequence stars.

-To study the intensity of the metallic element absorption point in the Main sequence stars.

The 7™ Thai Astronomical Conference (Student Session) 9
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Methods

Firstly, the main sequence star photographs were taken with the Planewave CDK700
telescope at Regional Observatory for the Public, Nakhon Ratchasima. Secondly, Tungsten and
Thorium Argon photographs were taken and used as a navigation line for the spectrum analysis,
and the ISIS software was used to calibrate in the analysis. Third, the spectrum lines were
made by the calibrated pictures in the ISIS software. Next, find the absorption point for each
element in the possible wavelength that we can observe and find the intensity in every star
and compare the results with other stars. Finally, find the ratio of Hydrogen to Helium of stars

in every spectral type and observe the metallic elements.

Result and Discussions
From the study of Spectrum lines in the main sequence stars. Figure 1 shows the

spectrum lines of Hydrogen Gamma and Helium from each spectral type.

Hydrogen Gamma Helium Hyd i Helium

1 rogen Gamma 2

4341 A 2471 A % A 4471 A
4341

Type F

Type B

Type G
Type A

Type K

Figure 1. Example of spectrum lines within range of Hydrogen Gamma and Helium

L om om om Figure 2. The ratio of Hydrogen Gamma to

noe s = Helium
H I I H H H *Black graphs are showing the ratio of the

D o e M B s e gz e g o Ny stars®

Type O TypeB  Type A Type F Type G Type K

Intensity (Wsr'mZnm™)

Star spectral types

Figure 2 shows the ratio of Hydrogen Gamma to Helium. Type O has the range of the
ratio about 0.80 to 0.83 however AO Cassiopieae V is a binary star which must result in two

absorption points but during the analyzing process, only one absorption point was found
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because during when the photographs were taken there was an eclipsing in this binary system.
Type B stars ratio are about 0.73 but the 18 Andromedre star has the ratio of Hydrogen Gamma
to Helium about 0.40 because this star is a B[e] star which has very low emission lines in the
spectrum which result in a low ratio for this star. Type A stars ratio are about 1.24 however
Sirius has two absorption points. Sirius A has a ratio of 1.24 and Sirius B has a ratio of 0.37
because Sirius is a binary star system. Sirius A has a low-speed rotation if compare to the other
stars in Type A which results in the high absorption line for both Helium and Hydrogen. Type
F stars ratio are within 0.60 to 0.58. Type G stars ratio are within 0.58 to 0.54 however one of
the type G star is the Chi Ceti star which Chi Ceti is a binary star. Chi Ceti has two absorption
points the first absorption point is 0.67 and EZ Ceti has a ratio of 0.54 . Finally, Type K stars
Hydrogen to Helium ratio are about 0.56 to 0.54 which have the lowest ratio in all of the Main

sequence stars spectral types.
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Figure 3. Example of spectrum lines within range of the metallic elements
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Figure 4. Sodium absorption Intensity ~ Figure 5. Magnesium absorption Intensity Figure 6. Iron absorption Intensity
Figures 3,4,5 show the metallic elements on the main sequence stars. Sodium could

be found in every spectral type although Magnesium and Iron couldn’t be found in Type O

and B due to Type O and B have weak metallic spectrum lines. Type A got the most metallic

elements intensity.
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Conclusion

From this spectrum project, every spectral type in the main sequence can be observed
except for type M which the instrument does not have the resolution to observe this spectral
type star. The ratio of Hydrogen to Helium depends on the star spectral types however there
are exceptions for several stars such as AO Cassiopieae V, Sirius, 18 Andromedre, and Chi Ceti.
For other normal Main Sequence stars the ratio of Hydrogen and Helium, Type A has the most
ratio of Hydrogen to Helium ratio followed by Type O, B, F, G, and K. Metallic elements that
can be observed in every spectral type is Sodium, however, Magnesium and Iron can only be

observed in type A, F, G, and K.
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The Study of Count per Beam Luminosity of Cosmic Rays Particles and Deposited
Energy Distribution of n(3He,?H)p in the Simulation of the Calibration Neutron Monitor
in GEANT4
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Abstract

The calibration neutron monitor (hereafter "the calibrator") is a neutron detector
designed to be portable. Its purpose is to calibrate the result of different cosmic ray detectors
around the world. By simulating the calibrator we could better understand how the
environment affects the calibrator result. There are many tools for simulating cosmic rays
detection, which may yield different results based on the tool's specification. In this study, we
investigated the simulation of the calibrator using GEANT4 10.6. We aim to find the
count/beam luminosity of different cosmic rays particles at different energy levels then
compare it with previous simulation research using FLUKA 2011 hence, the same simulation
environment. From our simulation, we found that they follow similar trends. In addition, we
also examine the deposited energy distribution of n(*He,*H)p. Our simulation shows that the
main major neutron peaks at 764 keV corresponding to the typical peak found in *He neutron
monitors.

Keywords: GEANT4, Calibration Neutron Monitor, Count/beam luminosity, Deposited Energy

Introduction
Cosmic rays refer to high-energy particles from space. We can study them through
cosmic rays detection, to gain an understanding of their effect and how it may be beneficial
for us. Each cosmic rays detectors have a unique specification which match to their location.
Thus, their results cannot be readily compared to each other. So, the calibrator was built to
be portable to help calibrate the result of different cosmic ray detectors around the world.™"
There are previous researches which studied about detection's count rate and the
study of deposited energy distribution?. In this project, we recreate these in GEANT4™, to
examine the results and to see if it can provide precise and accurate results for cosmic ray

studies.
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Research Objective
1. To find the count per beam luminosity of the calibrator in a simulation in GEANT4.
2. To find the deposited energy distribution of n(*He,*H)p in a simulation in GEANT4.

3. To compare these results with previously existing results from FLUKA.

Method

The simulation of this work is performed in GEANT4, we replicate the calibrator and its
surrounding environment based on provided data within GEANT4. To study the count per
beam luminosity of cosmic rays particles, we set the originating area of cosmic rays (hereafter
"the source") configuration to be a rectangle 600 cm above the ground and perform a number
of simulation events. We calculate the count per beam luminosity of each cosmic rays particle
from the simulation result. The count per beam luminosity is then plotted against the energy
into a line graph with the energy on a logarithmic scale, the result is also compared to the
result by Mangeard et al.Z. To study the deposited energy distribution of n(3He,2H)p, we specify
our program to find the deposited energy as our output. The output is plotted in the frequency

graph of each energy range, it is compared with the standard energy deposits.

Result

1. Count per beam luminosity

To obtain the calibrator's count per beam luminosity, the calibrator's detected count
at different energy levels of alpha, electron, muon-, muon+, neutron, photon, positron, and
proton particles are needed. For neutron particles, the energy ranges from 1x10" to 1x10?
GeV to be 14 energy levels in total. For the other particle, the energy ranges from 1x10” to
1x102 In the simulation, we assign the source to be a rectangle with the dimension of 70 cm
x 150 cm and to be 600 cm above the ground. The number of the simulated event for each
energy are 1,000,000 for energy levels below 1x10° GeV and 100,000 for the rest.

From those results, we calculate the count per beam luminosity at each energy level
of each particle using the formula. Then, we plotted the count per beam luminosity against

the energy level which is in logarithmic scale. The plotted graph is presented in figure 1.

total coumt (count) X area of source (cm?)

count per beam luminosity (count per luminosity) =
p v ( p ) number of simulated event
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Figure 1. Graph of count per beam luminosity against beam energy

2. Deposited Energy Distribution
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Figure 2. a frequency graph of deposited energy

We require the deposited energy of n(®He,*H)p to study the distribution, which we
obtain from simulating 35000 event of cosmic rays at 10 GeV energy. The result is then plotted

as a frequency distribution shown in figure 2 which shows a peak at 764 keV.

Conclusion and Discussion
Compared to Mangeard et al'?, our result shows a similar trend but with some
differences which may be caused by using an incorrect simulation engine in GEANT4 which
lacks some properties that exist in the simulation in FLUKA. In future studies, the simulation
engine in GEANT4 should be studied to improve understand the difference of each engine and
how we should choose them. We determined that the peak energy distribution was 764 keV

which corresponds with the total released energy of n(®He,*H)p reaction.”’
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The study of methods on the Geminids Meteor Shower’s (2020) height
Mr. Thanapat lampramool
E-mail: a_thanapat@outlook.com
Advisor: Mr. Sarawut Pudmale
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Abstract

After collecting, analyzing and calculating an information for finding meteors’ height
from Geminids meteor shower from the year 2020 with both methods, parallax and
trisonometric. The organizer found that both methods have the result in same range which is
around 30 to 180 kilometers above the sea level, at the height where meteor should start to
satirical except one of the meteors that occurred a distinctive result, the reason is that this
picture’s Geminids constellation are around the zenith, and the altitude point is high
comparing to other’s distance from meteor head to tails. The conclusion can be use in data
reference on projects about meteor’s height.

Keywords: Parallax, Trigonometric, Geminids, Zenith hourly rate

Introduction
The definition of meteor shower is, a split up of ion or a satirical of dust or scrap which
include a splinter that shines while falling down through the earth’s atmosphere in many
numbers. The Geminids meteor shower is special, because it is a dust from an asteroid / rocky
comet called 3200 Phaethon instead of comet like others meteor shower. There is a
prediction that the Zenithal hourly rate would be around 150 meteors per hour on the day

that has most number of meteor which is from 13™ to 14™ December 2020.

Research object
To study and compare measuring methods that are used to find the height of Geminids
meteor shower in 2020.
Methods

1. Find information about a meteor shower that would be easy to study from December

2020 to April 2021 which is the 13" - 14" of December 2020 (Geminids meteor shower)
2. Set the camera to the same time and take a picture of the meteor shower in areas that

are far from each other more than 15 kilometers.

3. Separate the calculation into two parts, parallax and trigonometric method
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3.1. Parallax method
3.1.1.Make two pictures that are overlaid into the same size, draw lines between head
and tail in two pictures to find the angular distance.
3.1.2.Calculate angular distance using rule of three in arithmetic, by the information
we got from measuring heads and tails and the reference angular distance
between Pollux and Castor. Then use TAN for the final meteor’s height.
3.2. Trigonometric method
3.2.1.Find and match the meteor star with reference stars using the Stellarium program
for finding azimuth and altitude.
3.2.2.Measure the distance from observation point 1 and 2 to heads and tails points
with both photoshop and google map application.
3.2.3.Use the TAN formula to calculate and find the height of the meteor both heads
and tails and make them on average.
4. Analyze and compare both of the result that we got from both methods, find the error
and discuss the result for conclusion.
Results and discussion
The Geminids meteor shower in 2020 are involved in this project, pictures were taken by

DSLR camera from two observation points that are 26 kilometers away.

Figure 1 — Showing meteor’s picture from Figure 2 — Showing meteor’s picture from

NARIT NARIT

Figure 3 - Showing meteor’s

picture from the organizer
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The parallax method:

Meteor Distance between Meteor’s tails angular | The height of meteor’s Meteor Distance between | Meteor’s heads angular | The height of meteor’s
number meteor’s tails (Pixel) distance (Degree) tails (Kilometer) number | meteor’s heads (Pixel) | distance (Degree) heads (Kilometer)

1 469.07 4.20 178.50 1 529.88 474 157.93

2 544.68 4.87 153.62 2 551.38 4.93 151.75

3 628.59 8.17 91.21 3 696.32 9.05 82.21

4 507.28 6.54 114.31 4 584.20 .53 99.12

5 1001.01 898 82.93 5 1100.89 9.87 75.28

6 225.58 293 256.24 6 250.50 325 23069

Table 1 showing the height of meteors’ tails Table 2 showing the height of meteors’ heads

from the table 1 and 2, all of the data are in range. Calculate by using distance
between observer points and ansgular distance, the graphs show that all the number are in
similar range under 300 kilometers which is a normal range where the meteor has chances to
satirical.

The trigonometric method:

Distance of Distance of
Meteor tails’ Meteor heads’
meteor tails from The height of the meteor meteor heads The height of the meteor
altitude altitude
Meteor observation (Kilometer) Meteor | from observation (Kilometer)
. ) (Degree) (Degree)
number | point (Kilometer) number | point (Kilometer)
Point | Point Average Point | Point Average
Point 1| Point 2 Point 1 Point 2 Point 1 | Point 2 Point 1 Point 2
1 2 number 1 2 number
1 630.31 | 552.08 | 31.63 | 31.70 115.40 101.36 108.38 1 623.51 | 542.35 | 30.12 | 30.62 107.53 95.42 101.47
2 800.18 | 773.47 | 48.46 | 39.98 268.47 192.79 230.63 2 379.11 | 340.78 | 37.53 | 40.47 86.57 86.42 86.50
3 27.50 | 10891 | 76.56 | 67.87 34.20 79.60 56.90 3 24.04 | 108.76 | 74.48 | 67.28 25.73 77.21 5147
4 57.03 | 160.82 | 75.94 | 60.52 67.69 84.56 76.12 4 3701 | 141.22 | 76.08 | 59.16 44.38 70.31 57.35
5 129.65 | 86.00 | 71.09 | 70.51 112.50 72.23 92.36 5 129.32 | 70.60 | 68.59 | 69.82 98.04 57.10 77.57
6 681.03 | 626.87 | 66.6 | 70.25 467.80 518.98 493.39 6 595.15 | 534.42 | 64.74 | 69.02 374.93 414.26 394.60
Table 3 showing the height of meteors’ tails Table 4 showing the height of meteors’ heads

from the table 3 and 4, only meteor number 6 has both heads and tails that has the
meteor’s height distinctive. We use TAN radians times with the distance where meteor falls

and make an average number.

Differences in distance | Differences in distance
Meteor Incident angle
observation point 1 observation point 2
number (Degree)
(Kilometer) (Kilometer)

1 7.88 594 75.60
2 181.90 106.36 55.47
3 8.47 2.40 83.08
4 2330 14.26 75.67
5 14.46 1513 89.61
6 92.87 104.72 74.63

Table 5 showing the incident angle of meteor’s heads and tails
The organizer used the above information for calculating incident angle then got the

result shown in table 5.
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The others meteor is in range which we found that most of the height are around
30 — 200 kilometers above the range but the meteor number 6’s height reaches over 250
kilometers in trigonometric method. The problem is pictures that have errors is the picture
that was taken around 2 AM of 14™ December 2020, when the constellation is near the zenith

point.

Conclusion
From observing and analyzing data, only meteor number 6 that the results are higher
than 200 kilometers which is distinctive because most meteor has range around 50 to 250.
The reason is because meteor number 6 has high altitude number and the picture was taken
on the time where Geminids constellation is nearly at the Zenith. The results told that both
methods have numbers that are in similar range from 30 to 180 kilometers but the
trigonometric method need azimuth and altitude that can also use to find an incident angle

which made this method more detailed and also more chances for error.
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Abstract

Low earth orbit (LEO) satellite is an artificial Earth-centered orbit with altitude of 2,000
km or less. The LEO is used widely in many applications, for instance, satellite imaging, space
station, etc. To use the satellite effectively, a satellite tracker is required. This work aimed to
create a 3D satellite tracking program. To meet these goals, program which consisted of three
main parts. The first part, the satellite data was automatically obtained in a two-line element
(TLE) format and observer’s location data was also provided by user. The calculation part,
which determined the right accension (RA) and declination (dec) of satellite for a given time
by using the conventional approach, solving Kepler’s equation with Newton-Raphson method.
Finally, in the visualization part, the output was transformed and showed in a 3D perspective
of observer’s hemisphere. The test result showed that the accuracy of the program compared
to non-SDP/SGP model was acceptable, with the error in RA and dec of -0.0054% (IQR =
0.0115%), -0.0057% (IQR = 0.0553%) respectively. This work resulted a highly functional
satellite tracking program, which was efficient and was also user-friendly. Further implications
may be done to improve the model and make the tracker more available in many more
devices.

Keyword : 3D hemisphere, non-SDP/SGP, satellite tracking, Kepler’s equation

Introduction

The process of orbit determination is crucial for tracking the LEO satellite. The LEO
satellite is fast-moving® which make it complicate to correctly determine the position at any
given epoch. Current method to obtain the precise position of satellite is done via two-line
element set (TLE) of the North American Defense (NORAD). The TLE, which consists of a
satellite identifier, epoch and six orbit parameter %, was then used by mathematic model of
propagator such as SGP, SDP, SGP4, etc® in order to determine the position in orbit. To make
the satellite tracker more accessible and more user-friendly, it is important to simplify the

mathematic and enhance the tracker’s ability to visualize a result in the 3D representation.

The 7™ Thai Astronomical Conference (Student Session) 21



Oral Presentation (O6)

This work thus attempted to develop a satellite tracking program which had a user
interface and presented the result in a 3D graphic. To meet this goal the program was created,
after that, the test was conducted to see whether if the percentage error compared to an

online-tracker %is 0.000%.

Methodology

This work had 2 aims: first, to create a tracking program which yielded an accurate
position of an interested satellite, and second, to create a tracking program which represented
in a 3D graphic. To achieve these goals, the tracker was designed and organized into 3 parts,
the user interface, the calculation and the visualization. The user interface and the
visualization were developed as a web-based graphic with html, css, bootstrap and OpenGl.
The calculation part was developed using python flask as a web application which will retrieve
data from space-track api. The accuracy test focused on 2 output, right accension and
declination of satellite. by comparing a position of 50 random LEO satellite to a worldwide-
accepted online satellite tracker which data was available during 1-28 February 2021. The
percentage error was then analyzed. First, the data was checked for missing and tested for
normality distribution and outliners. Then, the data was analyzed descriptively using statistical

software SPSS.
Result

Table 1 Median (M) and Interquartile range (IQR) of percentage

arrar in richt ar~ancian RAY anAd Aaclinatinn (Aac~)

Percentage error (%) M IOR

right accension (RA) -0.0054 0.0115

declination (dec) -0.0057 0.0553
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As can be seen in Table 1, a percentage
error of right accension (RA) was slightly
lower than declination (dec)

Boxplot further illustrate the distribution of
percentage error are showed in Figure 1.
From randomized sampling of 50 data
entries and Shapiro-Wilk normality test
showed that central value of percentage
error of right accension (RA) was -0.0054%
(IQR = 0.0115 %), the distribution was not a
normal distribution (p < 0.0001) with many

extreme values.

The percentage error of declination (dec) had a central value of -0.0057% (IQR = 0.0553 %),

the distribution was also not normal (p < 0.0001) with many extreme values.

From Figure 2, It is shown that the program can represent the result in a 3D. A reddish triangle

represents the North, a rectangle grid plane represents an observer’s horizon plane, curved

lines represent the hemisphere and the black dot represent the satellite’s position. These

visualizations indicate that this program satisfy the
A Wilcoxon signed rank test was conducted to test
the hypothesis that the percentage error of right
accension (RA) and declination (dec) were equal to
0.000%. The percentage error of right accension
(RA) was found to be not significantly equal to
0.00% (p < 0.01), the percentage error of
declination (dec) was also found to be not

significantly equal to 0.00% (p < 0.05).
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objective of the research.

Figure 2 The 3D hemisphere
presented in the program.
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Discussion

The analysis indicates that the satellite tracking program is accurate with the
percentage error in right accension (RA) and declination (dec) of -0.0054% and -0.0057%
respectively. The expected hypothesis was that the percentage error of right accession (RA)
and declination (dec) were equal to 0.000% compared to the standard tracker model. The
percentage error of right ascension (RA) was not significantly equal to 0.000%, similarly to the
percentage error of declination (dec) which was also not significantly equal to 0.000%.

The distribution of test data was impacted by the fact that the standard tracking
program iterated the eccentric anomaly (E) before calculation. Therefore, the distribution

of percentage error was not a normal distribution and had a volume of outliner values.

Conclusion
This research aimed to create an accurate satellite tracking program with a 3D graphic.
Based on a quantitative analysis of percentage error in right accension (RA) and declination
(deo), It can be concluded that the program is accurate..However, further research is needed

to determine the causes of outliners in test data.
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6. VNS IULNIUNANITAIUIUNTLELNIIAINLAN DA UNSA LA ANNSAENITUTZEENS

nUsunsy Stellarium nesdu 0.20.1 Faszezniaanlusunsy Stellarium 18 356,895 km

NANISANY

AN5199 1 alUSsuisuszaznanlaannnan1sAneiusseen1anteantuswnsy Stellarium 11995

Fu 0.20.1 MnUTINgMsAliunIUTIALleTuR 26 WowAAL 2564

s28EN19Nlanfen29uns (km.)

doundann » . y
21NNTHUNA TUsunsu Stellarium  A21uARIALAGEY

iﬁﬁlﬁﬁ 374,823.88 356,895 +5.02 %

dyuna
NANNSANYINUINTLELNIDINIANDINANTUNS WINNU 374,823.88 Alawns AAuAANALAADU

+5.02% WiawSeuiieuszaen1aniuswnsy Stellarium

The 7™ Thai Astronomical Conference (Student Session) 35



Oral Presentation (09)

AnRNIsNUIZNIA

14

lassuidnsaqandldiiosiie wedgdns winlsas sewfdruisnislsausouaidauma
M Inerdesvdgryiiusends Janinsvus agidinwilaseud laliausnw wusd 113
TNUNUNSANYIMARDY wazn1sseuNanIsine Almdeilelunsiiudeyanisaasduasail v

AuTswRedeyauae 9 wazAusnwaunsealasetidnsaldmned

LONET81994
9138 gauysal. (2561). Operation Rahu IX 28 July 2018 Total Lunar Eclipse Jaszeiznidlan -
ANTUNT. N

http://www.yclsakhon.com/index.php?lay=show&ac=article&ld=540027936

Rahu Episode I". 910

http://www.yclsakhon.com/index.php?lay=show&ac=article&ld=539693482

=

algwa lursansni. (2562). i5dnszavrinsenindaniuniunsldedndls.

1N http://www.thaiphysoc.org/article/135/

36 The 7™ Thai Astronomical Conference (Student Session)



Oral Presentation (010)

N13ANE528EN19INTANA9AETUNTANNUIINGNTIN9UNSTIA189AS
1gQ5 Lunar Parallax
wwannaesla SATHaAYUNS
E-mail: ploysaipalmél@gmail.com
AsiUInY wetinened dasln

IsaSeuadnuvinine desvingin desdseufine

UNANED

msfnwiadsdilingussasdifiefnussazmennlaniamatunsanusingnisainiedunsil
A83A15lA5 Lunar Parallax uagyuualiuvesauaainiad ou iudeyasienisaienim
Usingmisallugiiniasine 9 lagldndedlnsnssalwuuagyiouuas Dobsonian sioalendesanggy
DSLR Tufuil 17 wwneu 2564 wdnhunAuiuszoznaainlanieniaduns 1ae3s Lunar Parallax
wan13Anen nuin dsgernieainlanienadundiade windu 429,820.43 Alawns TAa
AmaLAdeY Yeway 7.72 Belmnuduiusiuszesmassninadesildlunisinu

o o o/

AdE1ARY Lunar Parallax, Occultation of Mars by the Moon

ATy

w¥auand (Parallax) luUTINgnsalittnasimansldlunsmszezmavesingriesiiiiog
lnaanlanun msiaszesmeannlandsmsdunsaunsaldnisinsmeisnismsuing Wunisdane
mawdsuiuisesirgifeutuaniiundsanyusosiiuanss dnarsmansldndnnisdisiu u
Wasunsduneriuszesvinannaiasstne Wunsdaneanaeshumisuulaniinafieaiu il
e nmanidanansmniauandvesasiunifieginalnasenly Tnsunfudnsussgndlimdnnis
wifauand sinegldiuusngnsalddsy q Afinsideuiidnlndfuvesingiiesii wu asduns
indeuiilutingny viefinsdunmdiuusingisaliunnsafuilosgluduvisiiansty msiin
Us1ngnsainasdunitan1idans(Occultation of Mars by the Moon) iAadulutudl 17 wwieu
2564 annsadunalilutiaidmefiansfuan annsadanadiuldiuszmalng vilgRnund
anuaulaiaz@nwiszezneanlandenadunianusngmisainsdunitindsanslaeds Lunar

Parallax

TngUsasd
1. W efnw3zeen1931nlanfianiduns 1nUIINNsalneduns Tan1denslaeds Lunar
Parallax

2. ML LUDIAMNUAAIAPADUTEIENNANIANDIATUNS 1neAS Lunar Parallax

The 7™ Thai Astronomical Conference (Student Session) 37



Oral Presentation (010)

B3N
N13AN¥1sEEEN19INtandn T uniandsngnisainiedunsdan1igeans 1neds Lunar
Parallax {A3nsAnwdedl
L.msiudoya
Anwndeyaiienfiuusngmsaimsdunddannisanns (Occultation of Mars by the
Moon) Jufl 17 w1 2563 12a1 20.00 - 20.45 u. ulusunsu Stellarium udruUszangsaaniy
Joyalundnianis o andunisiiudeyanien1561801Mn9TunsLazn1181a13 tneldndas
Tnsnssmiuuvazsiauias Dobsonian 1u1a 10 17 fadaendosdiesU DSLR Aausiingn 19.30 w.
uismsduniididinidasluudaranuiilneiussernsaionn q 1w andfudieninim
wmsgulsendlng Weldlumafisunamasguvessluuiazaniud tufinlidamilaedsdonn
wazialuntstenm @deutu-nan-aniud) wasddoudlutoyalasldieanuiiuasdfite Latitude
- Longitude) aslu Google Drive Liledstayalsitugsasifvdeya
2. MAATzvidaya
Snsvezmaastuiinsvermesswinsiumis Tngld Goosle Map andliismun
rRsnansvessEazmaiet lumszsgmannlanfemadundinpsguvesusagsumislulusun sy
Stellarium Taeidengandiaglunanfsadunielndifesiign (& 5 3undh) wavihamudou
An1a703n397uNT Tuldsunsy Photoshop wd13inau1IAUsINgLBUUBIARTUNT LAz INTa
wand (Parallax) Tulusunsu Geometer's Sketchpad (GSP) fanwil 2 wdwddsudumiisoselag

Tomsiieudaygalasensdnuauausngleuvesnsdunslulusunsy Stellarium

%2 @BC=7.71en
m DE = 2.94ex

A 1 M3Invuausngeys lulusunsy Geometer's Sketchpad (GSP)
ATINTZEENININLANTINWTUNS AIaUNITN 1 LaIUIAILINN AIUARTIA

LPADUYDITEHENNAINLANDINIIUNS
seozsynine A way B

svezasduns (D) = ( wan(p) ) +(R—M) . (1)

g9 D = Sxezn19a1ntannaniaduns (Alawms)

S = swggmediulAwen A uag B (Alawng)

38 The 7™ Thai Astronomical Conference (Student Session)



p = yumsauand (asn)

n < _
TR TR

44 intersection (99/N)

Srdlvadlan (Alawms)

NANISANY

AU D NINANIARSADININANdlAT (Alalums)

Oral Presentation (010)

T
|
L

L[ Moon)

———
(

Earth

AN 2 STULNI9NIAND9AITUNS

N13ANYI5L8EN19INLAN DI 9TUNTIINYIINGNI5UATUNTTen189A151Ae35 Lunar

Parallax Tuiufl 17 wweu 2564 Tonani1s@nuiaad

AUl 1 528EN199NTand 49T UNTINUIINGNITAI9IUNTTenn289A151a83S Lunar

Parallax

ANSN 1 52EENINTANDIANTUNS  AaeluameINy

EEET N wuriu e s28209n 29 s28209n 29
TG AR L T VA R PO Jums gudnans  parallax # Fumsil JuniTau Error
: ! parallax
it n2 (nw) INTFIU aeduns Tunm . Aalld Sadilan (%)
() (@) (@) © (oa1) (a1
A B 1,227.27 397,794.62 3.62 112 0.15 455,406.59 461,748.12 16.08
D C 113.35 399,033.02 3.69 0.09 0.01 533,548.97 539,919.71 35.31
D E 691.14 400,373.82 3.25 0.59 0.09 437,085.29 443,446.94 10.76
D F 536.56 398,936.77 3.45 0.52 0.08 408,698.35 415,063.72 4.04
D G 744.59 399,162.72 3.57 0.57 0.08 535,401.27 541,761.41 35.72
D B 695.15 397,696.62 3.46 0.63 0.09 438,311.52 444,673.07 11.81
C E 614.60 399,183.58 3.01 0.52 0.09 408,436.48 414,800.09 391
C F 582.53 398,881.16 3.38 0.57 0.08 396,578.32 402,942.68 1.02
C B 668.36 398,885.41 3.67 0.57 0.08 494,049.54 500,411.79 25.45
E F 1,192.62 398,999.06 3.18 1.09 0.17 399,458.15 405,801.33 1.70
E G 56.22 399,243.75 3.21 0.14 0.02 147,991.49 154,362.43 61.34
E B 336.03 398,973.06 3.65 0.30 0.04 469,373.48 475,742.27 19.24
E H 1,011.42 399,309.30 3.18 1.00 0.16 369,255.77 375,606.75 594
F G 1,248.48 399,415.88 3.47 1.21 0.17 411,049.63 417,390.14 4.50
Anlady 399,009.73 429,820.43 1.72

= s uadevewmansunsiluguinsgiu Wiy 384,403 Alawns

1NM15197 1 N1TAUIUMTZELNIINTANDIA9TUNS tae ArnatelunawaeIny wuln

SLYLNIANIANIIANIUNTLRRY NAU 429,820.43 AlALUAT AAIANUAAIAAFDUSRYAY 7.72

VIVENG : NYIUNUFD LTI

A= Swmiadealya-ussy

B = lsuSguasaunrinerdesiwinouin .00 E = lsuSoundeudnyine) o.0nmid

C= lsaSounsrvnsznisnnl 2.0579

The 7™ Thai Astronomical Conference (Student Session)

D= IsuSeuunemauaaimeins 2.9unys G =

F= lsaSeusauns 9.unsmus

H = lsusgulpnaiinuineasal 9.9uasivol

IsuSyuasuisiaas 9.49%a7

39



Oral Presentation (010)

AAUN 2 LUILUVDIAIUAAINLARDUTZEEZNININLANDINIUNS 19835 Lunar Parallax

100.00
90.00
80.00
70.00
60.00 e
50.00

%Error

40.00 y = -0.0245x + 32.91
3000 | e R = 0.3206

2000 PR
10.00 @ T
200.00 400.00 600.00 80000  1,000.00  1,200.00  1,400.00

szozmeszvitadies (nu.)

AN 1 528195 INIlaatarsReaANNARIAMADY 910 MnanglunafeInuy
INNTINA 1 WU ANUARIALAFDUYDINITANUIUTLELNIINNTANDIANIUNS 1meAT Lunar
Parallax JAnUdunusSAUsEeEn19senINadlaaltlunisane Tnefinnuaa1nAaouilwd LHuL ALY

WHI9TLUENIITENINNIDIT08AY

dyuna
31NNIANYITLYENNTANTINNTUNTIINUIINGNT09TUNTTIAI59A151Ae3T Lunar
Parallax WU nmanelunanfientu fszeznisanlaniemnedunsiade Wi 429,820.43 Alawns
fienaueaiaedeu Sevay 7.72 wazidlofiansanuunilduvesenuaaanden wudl anuduRusiu
svpymesywinadedildlunisine Tnsiinnuraimadeuiiuunlduiviuiessermasewinailes

Wowas FaufnanyunISauandianas

AnRNIsNUIZNA

enunsfnwatull dusaaieiienutiemde wugth ATREeULAlIUNNTBIN 9 WY

¢ a v v a

Wnsned dagnln agAuSnw weaudud §3 Wmdiarsaunansmansaa1tuideanseans
WY (89AN1TUMNYY) uazvevaUnsEANATaUATIN LA lalun1sAndunukaylnlenidly

NNSANYINADAL

LONEN5919D9
auaNaTIEansine [oaulail]. aNTUNTUIN1289975 17 ey 2564. 1nslaann
http://thaiastro.nectec.or.th/skyevent/article/mars-occultation-2021/
an1WIdeAn1ANanS(e9AnsuMIL) (2563). Astronomical Phenomena fiilausingn1sainiem1s

ANEns. Wesknd : dUnAuNa1iLIUATIANERS(BIANITUAITL)

40 The 7™ Thai Astronomical Conference (Student Session)



Oral Presentation (0O11)

N15AIATUNITIADS AULBEITTUIUNIADIVDININIUNS
NIAUAYUNEYDINNTUNI T UDSSIREY
Weintn wouy
E-mail: tangnsxv@hotmail.com
AsUInw weeAdn afreda

1595 0ULNYREFANYY 9.4T89A1 249l

UnAnge

mAtedlddnmnaunisians arudesssuuidaasvesmsdund Tnedunauasiutoyas
198g9aAYDIATUNS TIduTUSAUNSIUA DU 18R 9T UNs  waziiansIAd ous UL
5oy ndvuiuvaiudnaddlutudaly o gedunanisallsafouuntosdne o.1feen
dedlvl Swfunmsiinseilaglideyanlusunsy Stellarium aainnsAnwinuin asdunday
nduLEuLesS BTN Ut oun(Time delay) Ussunaiuas 40 — 65 unil dafiuuazanly
dnwazfiluay wuusinusoidal function TwyhusafeafuAnmseaeanvesnaduns dalldsewing
44 - 89 3 wazdinsiuazasludnwazfiiduaiu wuusinusoidal function Wuldieadu et
Yoya Time delay wazyuLegsgavaInIsdunsudaszsimeany aldvindy 27.49 Yu Fsilnay
ANALARBUIINATUNTSIATTUIATEUYBINSTUNS(27.3 Fu) agites 0.7 % Tululdrauves Time

delay warmUvDIYLLIBEsEn LTUANALITUATUNITIATIVDININTUNSLUUNER wazilals ALY

'
o

FUEALALANANVRINNTUNT o WTTAEY WATILANEMAIUBEIsEUIUNLATIATUNS azlimn

3.176° Tpeflrunanaadonannaannsgu(s.145°) g 38%

[

ANEARY: LEULDTTIAY, YUEENEARITUNs, AMUNISIARTATUNS

v

AU
Mnnsdaneaiunsluisasiu asnuinafinsdunsituwessidey asudsunailunng

T Wennadunilavsseulanidiiantiniinalunisvyuseuiieavedan BNNLLIEEIEAYEY

'
a

aeduns o wesiiey fmfiuasuluuuuiitudfay
nsfnwluadsillfiuiinnauszmsevesmadunifiumesiiou Tusiay Tu Fameduns

furgnduindshumiaueiifeudnadidututaulaedanusedoull wgazdnitaniugng

40 - 60 Wit siliilosrmalavsvesmtuniituadd e deyanauaruusevesmedun i

Wessifgun I Siuduteyaainlusinsy Stellarium aENsTaALIUMAIUNIGIATS ANLS

JpUUNlART TIUTTRYaNITIARUNUDIN T UNS LA

The 7™ Thai Astronomical Conference (Student Session) a1



Oral Presentation (011)

gUIZeeA

WBMIATUNITIATT ANNLBENTEUIUNIATTVDIANIUNT  INLIAHATLUEVBIANTUNTANY

wessifeuy
Anw13UuuuveInTMnIsUAsuYIEATUNS warnTIMYBIAINTe(Time delay) AU

WoassHheulusau 1 hoy

ad
A5n1sAnE
mnsmuuduesTsudduns lngldndadnmssaluin 10 17 ienuniavesnumile

Wanwmilleagnsinarsdindemen MNUwINMsUINAdrLweIgIunaes wazikwmile-ld a1n

yuir(azimuth) 7l 0 uay 180 v é’fag‘dﬁ 1

JUN 1 mMsmuuilduessifgugdung

2. sandedinsmssmililuiumiaduyniu ieduns warduiinaiuasyunenidunsidonaiuns
duessieu Tnsdunaiundednamssal luvaeiinadunsegnatsaindamed ldaaniu

Poya Uszanas 40 Ju Faguuuunisinfiounvesniduns duiusiunismyuseudiesvedlan lu
\

1 Fu Judegun 2

SUT 2 bEUNNLEAINISLARDUTIVDIA T UNSHIULLBS S REU

U

3. dauazyuaeuiinld adwsgvniuiuteyailiainlusunsustellarium ieniA1unis

1A WALAIAILTTEUIUNLIATIVDINNTUNS
3. ARTEimanud@niug JULUUYeInTMNTURsULILEA 1 duNg uagnsMYeIAIMTe Time

delay @ fiuvusmessihsuluseu 1 1oy

42 The 7™ Thai Astronomical Conference (Student Session)



Oral Presentation (0O11)

=
NANIIFAN®EN
=
1. AT NNANITANWN
fuﬂu‘iuzl’aga LaiTuvn an JD LIAN JD - 59350 | yuwaavIuns (aven)

21 W.M.64 20:08:37 59355.55 5.55 78.5
22 W.M.64 21:00:43 59356.58 6.58 73.5
23 W.M.64 21:52:24 59357.58 7.58 65.0
24 W.M.64 22:40:15 59358.65 8.65 58.0
25 N.A.64

27 W.M.64 0:39:51 59360.78 10.78 48.0
28 W.M.64 1:45:35 59361.78 11.78 44.5
29 W.M.64 2:44:50 59362.82 12.82 43.0
30 W.M.64 3:31:45 59363.86 13.86 45.5
31 W.M.64

14l.0.64 5:41:19 59365.95 15.95 52.0
2 4l.01.64 69 19 fl.a1. 64 ‘Lii@unsatAuzaua‘le

2014.0.64 20:29 59385.56 35.56 62.2
21 4l.a.64 21:21 59386.60 36.60 56.5
22 fl.a.64 22:18 59387.64 37.64 51.0
2314.0.64 23:23 59388.68 38.68 47.0
25 91.01.64 0:22 59389.72 39.72 44.0
26 11.01.64 1:33 59390.77 40.77 44.0
27 fl.a.64 2:29 59391.81 41.81 47.0
28 1l.11.64

29 {l.a.64 4:27 59393.89 43.89 54.0

MTNT 1 ANTINLERS YUELaAYeInRTunIIN e TneY Tuundunnnisal

a)

90.0
80.0 @
70.0
60.0
50.0
40.0

30.0
5.00

UNLIEAFIRA(a9F)

10.00 15.00 20.00

b) UUIELFIFA(29AN)

90.0

80.0

70.0

60.0

50.0

*.a y = 0.6703x% - 17.301x + 156.42

40.0

30.0
5.00 7.00

N3N 1 a), b) kA o) kaRWNKELAzIIAYBIRTuNSTHhwwessweu Tutuidunanisal

9.00 11.00 13.00 15.00 17.00

25.00 30.00 35.00 40.00 45.00

) wNWaFIAA(a9A1)
90.0

80.0

y =0.7815x? - 63.142x + 1319.9

70.0

60.0 e..

50.0 e

40.0

30.0

35.00 37.00 39.00

41.00 43.00 45.00 47.00

2. Waihdeyaunsedualeduwuliy polynomial wagasiedunuagane 2 ase lagnns

differentiate yauFuiidugud  fadumisianuuuny X) Wu 12.905 uaz 40.398

TnediAm1any Ax = 27.49 1y

aarn  Ansieiluaadeyunenigald 44.64 o9

warlamewmde (Uuwnu Y) Wy 44.79 9@ way 44.49

3. andeyailaainlusunsy Stellarium LaniAIyuegeEAvInITunsilianuwesTiew nion

Wisuleunu AatseutuduluwsazYu (Time delay) Wudns vl Fazvuansliiiuin dnns

wasuwlasludnwaguuuduau Tensiwiduwuu complex sinusoidal function

The 7™ Thai Astronomical Conference (Student Session)

43



Oral Presentation (011)

HuagIga(addl) / aivisaTime delay (U1¥)
90.000

80.000
70.000
60.000

50.000

40.000

ATU 1 AU

59356.000 59376.000 59396.000 59416.000

30.000

A3 2 uansyBgegATesMITUNSTRuwe IRy waznaiseluusiayu feyan Stellarium
Tl Azt o Suiiasdundiumestifeuiapieifian asasamediutuilinan
semaduninduinfiuesiiieu (Time delay) uiuiign
4. andeyaiild lute 2 wazandeya Stellarium Tude3 wuimmeguEALazLLLERaATBIA
Fund Feiusesiie Iddededu 89.66 uar 4d.64 asm ilethuniinsizsivAyBes

5EUUNLATVOINFUNTIVIAUTEUUecliptic @ Tagldaudusius Ao

Max. Declination = 90 — 44.64 — 19.676 = 25.684°
Min. Declination = 89.66 + 19.676 — 90 = 19.336°

Aatuagle 2¢ = Max.—Min = 6.348° agla @ = 3.174°

Orbital Inclination
23°26 Lunar Max-Min Declinatio

8, — 6, e
+28.578° Lunar inclination ; @ = % Zeqith Gleflm/fquat
¢ A~ oy
A \) -°§”~  Max Declination 180 — 6, — 8, - 21 !
A o
ropain =072

o an e 8, =90-0,—L
Earth's Orbital Plane (Ecliptic) — )—Luwlndm_ﬂm ‘ 5,=0,-6,-6,

£5.145° P T
S o O\
1 - 4 i 2 R W =0,-90+L
S o 5 I 7N\
’9 +18.288 / - >N
i L \

& ; Declination

Min Declination

2

e P w
™

I,

Ecliptic Pole

SUT 3 wansnudiiusvosanuBessnulasmaduns fuyusevosneiuns
dsduasanusena

PNNITANYINUIT ATUNTILNAUN NI ILAEUTINITIUNDUNL(Time delay) Uszuney
Fuaz 40 - 65 uil Fauuazanludnuazdiiun1u wuu sinusoidal function Tuyhusafeaiun
yuLsegagnvednduns fnsifiuuazasludnvagiiduaiu wuusinusoidal function WulReTy
idevdeyanniiasizimiany azldviidy 27.49 Yu dellanunainirdeuainAiuinsgIu27.3 )
g3 0.7 % waziflolshAyusggaLazianvesATuns o wesTifou ulinsgiiiem
AnuBosszurulaasnsduns el 3.17¢° lagdredaazAgaiidannnisal Ao 19.676 oeen 1
ANAMALARBUIINANATEIL (5.145°) BY 38%

L@NEN531989

- Ui} uaumsd “msmeunslaeg anuFadeaeseeduns nnaiimsiuikiues

31ReU” THE 3™ THAI ASTRONOMICAL CONFERENCE (STUDENT SESSION) TACs2016 : pl7-20

a4 The 7 Thai Astronomical Conference (Student Session)



Oral Presentation (012)

AMsAnIAMUTNLEURLdUaUNASUAUINEYDIA299UNS
wavHivg) 2¥sl
E-mail : khanitha015@gmail.com
AsiUsnw wednsngual 2edinentuy

lsaSguvupsdiuasingl any.dugil

UNANED

NsANwIANNaLavBdduUanaTAumaveInaiuns Tingusvasaive 1) AnwiAdnudy

[

LASYDUAUALUNASUAIIIUNS AUWAAITUNSNFNNY 2) ANWIANULTULEIVDWFUAUNATUAITUNS

Nyunea1eiy 3) Anvianuduiawsuduanniunnduniiusseeinesenindaniuniduns

¥
& o = & aa =

4) ANYIAMULYULEIVDNAUAUNATUAIITUNS AUAMUTUFUNNS I5N1SANWT MOUN 1 18RI

LENYBIAUAUNATUAITUNS IUTUUU 8 AN D9 TUTU 15 AN WIANE LaABUT 2 018U LWEUBLEY

L3

annmduveaneduns Tududiu 14 a1 u 15 A1 Tugusenuand 19 kag 1nmaudulasve sy
A UNATUAIIUNTNT AT Tuneun 1 wazin maneeun 2 Nlyued1iy 1w IEvveys

Toelaluswnsy irs wazluswnsy Excel Wan1sAN®INUIN
1. Womlar9n T unsfiuuInNTL ANUTLLadd A NASUATUNS AL RLLINTY

2. yukeusne AT mRsiar1ALTNkAsBIdUANASIYDIA I TUN Y

'
P

3. syggrinesznindaniuaeduns wudh hnalanuazandunieglndiuian Arminy

q

Wukasvadduaunasunidunslilagananiauely

4. FunamnieRudnivsgeganudulavesduanasun s duniazanad

o o L

AEARY | AUTLLAIRUFUAUNASUATUNT | ianaTunT © uNesineiy

AMuduun

Ly & & a = = [d a | v o A a v [
asdunsiduusnsiesmaneivedan Wuanusnsluanansusun 5 1‘1453‘U‘U’sj§83 ALY

v 9

anlifinasaindlunuee wandvasdnsaineogamiswiuiuty WU l9sulasasyiauunanaig

a

917ind Faibisneniunduns arsdunslaasseulanlunng Tu Jevihliswewiuniduns

s

sUdnwalsing9 1UugUneTunsATadsaUN JULUUANTUNSEDIUIN A29dunsiAnn9d1e Henis

4 1
= A s =

Fontuinlanisdung iietudessnnismureddandumsiung Fofslanuazanefundsned
myuseudstusariulurusieiuitdanuaznsunimuseunoifinddelunsinuaailiing
\Andoasdeindinavesaisdunsuazyusevesasdunsfisnaiu dnvae vesmnuduuasveady
anpsumstunsazfuguls uazszesrinasevinlantunisdunifunnsneiu saismuduludy

U5T8INIANIAMUALRUS SUANUTLL A dE A NS unS Az duaesls

The 7™ Thai Astronomical Conference (Student Session) a5



Oral Presentation (010)

o

Tnguszasd
1. [ANEIAMUTULEIVDIAUAUNASUATUNS N ULNERI9FUNT ARG Y

2. AN WIANUTLLEDNE U UNA TUA TUN SN AT

3. WIBANWIANULUUBEIUDLEUAUNASUAIFUNSNUTLHLIN9TENINNANAUAIITUNT

4. L NOANBIANUTULASVDLEUALUNATUAINTUNT NUAUYIUAUNNS

BNsAnE
poufl 1 1 deyaildannsderuduuasesduaunafuniedunsluiui 8 i fle ful 15
A1 @enunsuan 8 nn Tneldndes DSLR Canon EOS 70D uaws srndasdae A1 1SO 1600 f4.0 A1 Speed
shutter 1/10 sec wawszemiand 18 mm sefursssaUnlmsnymegsieiiadnanm
poufl 2 demnuduiamenduanniunisdunsluiuiu 14 d1 3u 15 1 Fyusesiie fu
az 5 7w 53s1uu 10 a Tagldndes DSLR Canon EOS 70D waviarndassagd 1SO 1600 f
4.0 A1 Speed shutter 1/15 sec wagszuziaud 18 mm seduind esaUnlnsnsmlog1ednewdied twnm
thameandunawesduanndumsiuns Aflwlasistu Tuneud 1 uazthamanpoud 2 Ay
Wesaiu uiesevideyalaeldlusunsy irs waglusunsy Excel
NANIIANEN
Aol 1 anudunasvaaduanasunisdunsiumanisdunsiidneiu

AN 1 NANNSANEIAIU LAV BEUAUNASTUANIUNS AUNARIFUNS 19U

e

U8 A

e
2,

U

e

U9 A

2,

U

e

U 10 A

e e
2,

U

U 11 A

e

U 12 @

e
2,

U

e

REX:

u 14 @

YU 15 A

e
2,

U

e

e
2,

U

€
e

. _____  —

AU ULEIVDUFUAUNASUAIIIUNS AU AN UNS

)

N

60000 U8 ﬁ

<2

N

U9 A

<2

50000

N

10 A

<2
=

40000

N

11 A

<2
=

30000

N

u12a

<2

intensity

([ ]
20000

Re

Fu 13 M

10000 ® Ju 14 M

® Ju 15Mm
400 420 440 460 480 500 520 540 560 580 600
ANENIAAY (Nm)

ANA 1 NFINANMULTULASVDIBEUAUNATUAIIUNS N UNAAWIUNS NG9

a6 The 7 Thai Astronomical Conference (Student Session)



Oral Presentation (012)

INNSANYIAMUTULAIVDIAUALUNASUAIITUNI AU EAIIUNS AU BreduaUnaSy
fANUuadEanan fie TulU 15 A1 5898987 TUTY 14 A1 TWATY 13 A1 TN 12 A1 T 11 A7
JUTU 10 A1 JUTY 9 A1 WATIUIU 8 AT AUANU

(% sl 1

ADUY 2 ANEIAMUITULEAIUBAEUAUNATUAIIUNSNAYULBANUY

9

AL RREUAUNA SUAI TUn SNTyLes1eiy Tl 14 A1 uavdiu 15 A del

1. anudunaveuduanasuasdunsiiyuesineiy Tuudiy 14 A1 danimi 2

o z % ¥ ga W o & 13
ﬂ'mJtﬂmu,awmLauaLﬂnmiuﬂ'swummgmmamqnu Tuduau1d an

50000

40000

._é\ 30000 ﬁ 33 99A1
§ [} 48 paen
g 20000 .. P o o
> worn | WA 2 ANUULAIVD AU
. o o 6
1000 f X B | AUnesuA UM iUy
0 @5 | ongUNINANaTUY

400 450 500 550 600

o
ANUYNIAAL (nm)

AN 2 neAUTLANYBEUAUNASIA UMWy Tyl 14 A1
NN 2 WUIUIUTY 14 A1 TIgue 58 83fn ANUNkAIYBRdUaUNASuLlAT intensity
gailgn 599991 AByuLEN 83 B9en

2. AnuduuasedduaUneSuadunsiiyuwesiaiu Tuiudu 15 A1 fsnnd 3

o v % ¥ g @ o & $
m’mmmu,awadLauamnmmmwwwqmwmqnu Tuduauls an

50000

40000

33 99A
30000

o | NN 3 AAUULENVBEY

62 931

Intensity

20000
ﬁLﬂﬂﬁliﬂJﬂ’N?ﬂu%iﬂUHNLﬂﬂ

10000 82 3rin Y e 1 o
AINIUNITNAWNAY

@ 10 29

400 450 500 550 600

ANUEIAEY (hm)

AN 3 neAUTLLANBLE A UNASIAUNSHIWes1aiy TuTudu 15 M

NN 3 WU Tududy 15 A1 AYaee 62 931 AT NLAIYRudualUnnTudAY

intensity geign 5098917 AYKLIET 45 B

The 7™ Thai Astronomical Conference (Student Session) ar



Oral Presentation (010)

AU 3 ANWIAULTULAIVDWAUAUNASUAIIUNSNUTLELUITENINAaNNUNUNS

AMUTULEIVDIAUALU NPT UANTUNI N UTLOLMITENINNANAUANIUNS AILaEAIlUNING 4

AMUDULEI VDA FUAUNATUAIIUNI AU T HLVINITEN I ANAUA9IUNS

TuduAuls Auazauls an

50000
@ 378680 km ; 46%

Yo . 439
40000 @ 377265 km ; 43%
376420 km ; 44%

30000 375467 km ; 45%

@ 375126 km ; 51%
@ 373728 km ; 42%

Intensity

20000
@ 372264 km ; 46%
10000 @ 371174 km ; 48%
@ 369967 km ; 57%

0
@ 373268 km ; 84%

400 420 440 460 480 500, 520 540 560 580 600
AMNYIAAY (nm)

Al 4 nemlauusawenduaUnasunTunstussasisssrinslaniunieduns

AT 4 WAL e LAUNA S AT NS TUSTEEiesE I slan A uR T UNS
fiszovUszanas 371,174 km f1A7 AU uLaIeduaUnAS U UNS S098907 SEaE U
372,264 km

AU 4 ANYIAULTULAIVDWAUAUNASUAIIUNS NUANUTUTUNNS

o s o

MNEANIARBIASIENUTIA LTSNS 84% AAnuidunasesduaiunefumeiuns o
flan uarluraseududiuing 429%-57% audunaswesduadnadunsdunsliduiussutuen
Artuduivsiiutunavanas

dyUuna

s 1

AINNTANIAMUTUBEIVDIAUAUNASUAULNAVDIAWNIUNS WU?

'
1 [y 1

1. ANULIUBAIVDULAUAUNASUAIIIUNS T ULN AR UNSNA19TU F99bduanasy Jad1u

(%
=

\Wauasgeiga Ae Judu 15 A1 58989 TWAY 14 A1 Ty 13 A1 T 12 41 Judu 11 A1 Tl
10 AN TuAY 9 M uazudu 8 M

saa 1

2. eaduuasuesduaUnasumeiunSfdaeseu i ity 14 i fiyuse 58 s fu
T 15 A Tgae 62 s Siemudiuamesduanaiufianudaiauiian

3. Arudunassaduanaunisiung fuszogissgnindaniunsduns wuin Paanad
Tanuazensdunseglndfuiian Aanudunameaduadnasuldlfgeiianiausly

4. euduuastesduaunasumsiund fuemududiininuindnaiifimmududuing g

1719 ANAMUTHLADIFUAIUNAS Az ARAY

LBNE15D19D9

nuash @viSY. (2559). MIs3ATBY Spectroscopy AaENdas DSLR. IsaSeumuesiunniveieni.

48 The 7™ Thai Astronomical Conference (Student Session)



Oral Presentation (013)

ASVINAVIIANINGRAURAIINATNENBUDIAIIUNIUTING
UEIFNVEY YA
E-mail: ssd47102@samsenwit.ac.th
AsTUENW wednsdy dugvsanna

T39S UANEWINY G

UNANED

MIINAYRINIMgFAURIINAMENEYBINsTUNSUINT TingUszasdiilofuiamanaves
amwaauR uaslTeuidisurueaandeulunisdiuin iSuainnsdenmenangaudluiud 1 -
21 SunA w.A. 2563 sagnded Nikon D5600 sefunaedlngmssAluuNay U MEADE LX65 11
aneefildininszegiaastihmnainsranuduiudifionsyesadunuenuaga1unisingses
MU 4 e ntuhszevaunuenkazaunslaes InduaIaTes NG REUA
Tngldngded 3 veantians Fswansduasnavesamngiaudann lo, Europa, Ganymede Lag
Callisto fifn 2.77 x 1025, 1.27 X 1027, 1.24 x 10?7 waz 1.03 X 1027 Alan3u sudau whun
Amnnadsleglisunaiirunldenn lo faudu 1.18 x 1027 Alanfu fanurainndeusin
A9 37.57% %qmmﬂmmLﬂﬁauﬁLﬁmsﬁumaLﬁwmﬂmwmaﬁhjmmﬁﬂLﬁwuausuaamawqﬁauﬁlﬁ
Fanau uazeraiinannssnen e ngaudluuinalndveuiiniifinaenmeareudian

o o L % |3

ANENARY: AITUNTUTING, ANUNISLARS, SeEAIILNULeN, NUBT 3 vaaaliaes

AMuduun

=

armgiauiiiunnaseiilung iaalussuugses §9

=7 1 L3

HiduNuAUINa1sUIENNM 139,822
Alatums Fanauszana 1.89 x 1027 Alanfu uagaiwgiauiniedunsuinsiddayed 4 mq
18l 1o, Europa, Ganymede way Callisto lngnaedunsuinsiifisseziannanngiaudivos audl
munslaasdunitasiunsuinsifiszosvinsananingiauiun aungdedl 3 veuauiaes Salé
nanliin munistaasidasswlsiuiussesiemasany wazdalanuduiusiuuig
famidsaulafiazymnavesamngiiaudannngded 3 veanviaes lnedinszsisvozaiauny
LONLAZATUNSTASIINAMENETRININGTAUFLAEAITUNIUENSIN 4 M wasSeudisuday

AANPLAADUYDILNARASNAIUIULAIINAITUNSUSISHAAZ A

g UIzeeA

WBAUIUMILIATBININGIAUR waztUIeuisuauaaaAgoulunIsAIIMNIR

The 7™ Thai Astronomical Conference (Student Session) 49



Oral Presentation (013)

10.

Distance (pixel)

ASn1sAnwn

'
o

Beontunaztsnaniuanzanlunisdenm luiidAeudl 1 - 21 Sureu wa. 2563 F1a0a
18.30 w. auiamnIngriaudduveutitlunng Ju

thndoa Nikon D5600 dafundpdlysmssetikuunan fu MEADE LX65 Tngndas DSLR e
SO 18U 25600 AaTITaWes 1/60 Wil wazvinisanenwaangiauanng u aewiu
PIIANMAE 15 Ui

@A a8 40 A i TalduruAugnatsvesaIngiaulaglylusunsy
Photoshop Tnerinudurinuausnarswesangiau 3 - 4 ads uasiiAnuiadeiu
Fasvorszriammgiauiitunisduniuingh 4 ma Tngtnnnngudnatsesiades
thszeyisiialfifieusnsdnduiugudnarwesmnmgiaudlndu 5.3 pixel iolridu
HuAUINaN YR ANEIILIAMNTY

thszgeyisildamnmsuiusuenm  madsnsmenudiniusseninanauassseyies
pedunivIMI 4 g

thnswarudiiustesmisdunitdnets 4 aag wwihns fit curve FaeTusunsa MATLAB
Online Togldlardu sin Fsflaunisiie f(x) = asin(bx + ¢)
3zEYARILNLINLaLINAIUNTSIARSTLFRINNIS fit curve

8.1 SzuEATILAULEN A@1unsaruIlaanal a Tuilandu

o 14 1 6 o I U ZTL'
8.2 mMunsiAas anunsamwalaaina b Tuilendu Weudvauns w = ?

UN7aYaAIUNITIAITUAL TLUEATILNULBNIUIATUINMILIATDININGAAURINNY RN 3 V09
s 4-7'[2
wiaes neumiluauns T2 = ——r3

I '

1317a7AUUlAINAWTUNSIT 4 A9 UIAUINNIARATLAZEILNANANNAAIALARDUANN
18959
=
NANISANE

& @

MNMsdteyanauAzTEEsNas N ANNaTLS Jeldnnanuduniug dail

lo Europa
20 40

15 20

Distance (pixel)

20 . o [ ]

20 40
JD (+2459185.3125 day) JD (+2459185.3125 day)

2NN 1 hEAIANUFUNUTTEMINIAINU AN 2 LEAIANUFUNUTTEWINIAINU

FLELNNITNIN lo AUATINGHAUR 588E71958NIN Europa AUATINgHaun

50

The 7™ Thai Astronomical Conference (Student Session)



Oral Presentation (013)

Ganymede Callisto
60 100
@ a0 .. . %g 50 . . ‘ ..
= 20 ° o . ‘
8 ® ° g o
E 0 E 0 5@ 10 15 20
=) 0 5 10 15 20 %
S0 o ° (] ® a LT 1)
40 100
JD (+2459185.3125 day) JD (+2459185.3125 day)
AN 3 WERIANNEURNUSTTUINALIANY AN 4 LERIANNFUNUSTEUINaIANY
JLHENITENIN Ganymede uaTINgHaURA 538¥19IENIN Callisto AUAING AR

1NN13 fit curve nsANNFURUSkazunlUAIUI 9219 S2eEAT ILNULDNLAZATUNISIARS

2

A o = o o = 9] 2 41T 3
ezl EZATILAULBNLAZAUNTIADT LUA AT INgRaUALleeldauns T% = vl
9 1ANAUDIN NN RAUALAZAIINARIAATDUIINAWIUNTUINTYIN 4 A2 Al

.y UIAVDINNINGWHUR 4
AIIUNG - . ANUABALARDY
(Alan3)
lo 2.77 X 1025 157.82%
Europa 1.27 x 10?7 52.54%
Ganymede 1.24 x 10%7 55.08%
Callisto 1.03 x 10?7 72.88%

1%

A5 1 LARILIATBINTINGRAUALAZAIIUAAIAATOUYDINITAIUIUIINANTUNING 4 A

1MNA15197 1 diuléan wavesaamgiaudnauinldan lo fanuraiandeuduetis
1N Fsoraifnandunuteyaves lo Afimnudliinane Jailuants fit curve :nlusunsufina
AaALAABLIN datu Faavhislitnnafidunldan o sedesuiuasduniuinggn 3 s B
1R TINAURLAEN"91aA891n Europa, Ganymede uag Callisto finnidu 1.18 x 1027 Alan3y

1ANUABIALAZDUIINUIATIN 37.57%

dyuna
HANITAIUINUIAVDIN1INGWAUA 10 lo, Europa, Ganymede uaz Callisto da 11w
2.77 x 1025, 1.27 x 10?7, 1.24 x 10?7 wag 1.03 x 1027 Alansu suardu undaianaslag
laivawsnafirunildann lo faudu 1.18 x 1027 Alansu fanuaaiaadeu 37.57%
ArpuAaIaed euiiAndu oaidaldanduneunisaienin essnludaeseninenns
danansal anansadenmangiaudigsannveuiildlinnntn JsoreviliAseunainiedeu
\esnnuaeinauinalndveuiihld uagnwdnefldliansaueafiureuvesnangiaudls

Faau v lminanurataedauludunsunisiale

The 7™ Thai Astronomical Conference (Student Session) 51



Oral Presentation (013)

AnRNIINUIZNA

'
£ =

lassnutidnseganlilamed meanuniananauasdnsds dugvdanna Auagiivinm
reelAAUsnw wastiowdolun1svilasey AMUANA ANASIIY, ANANGNY AGVIUW Uay

U aa ¥ v

ANBIgEY A3ana WntNanTIdeMTIMEnsUien® (@AM sunivy) AregliAwugiing1an
danvidweveunszaanlusgings veveunadnelirnudiewmdslunsilassnunng iy was

YU UAMANNULITYMTIPNEN TR (R3ANT5uvv) Nlilenalunisfinulumadl

LONEITD9BY
Parr, H. (2018). Sine curve fit to data with a fixed period. [Online]. Available from:
https://www.mathworks.com/matlabcentral/answers/386291-sine-curve-fit-to-data-
with-a-fixed-period [accessed 9 April 2021].
Barnett, A. (2021). Jupiter: By the Numbers. [Online]. Available from: https://solarsystem
.nasa.gov/planets/jupiter/by-the-numbers/ [accessed 26 March 2021].

52 The 7™ Thai Astronomical Conference (Student Session)



Oral Presentation (014)

A1SANEINISABINUVBIANINYRHUALAZANILENS
WsEmRuiann suuiteusea
E-mail: tam.chertam26@gmail.com
AgiUInY wetinened dagiln

lsaSsuaSauminendesudgguin desisendinw

UNANED

nsfnwiafell f¥anusrasdiilofinunmassturesnamgiaufuazanians iususa
Toyaraunfudl 5 furan 2563 9 5 furau 2564 Tirzsidoyaninlusunsu Stellarum
IngAyy Elongation 1N3tAT1ERATUATISTIAIIVBIAILANTUALANING AU WUI1 ANINGAUR &
AUN15IATIEUAITARY Windu 13.09 T fanusmaindeusosay 13.09 uaganaisinunig
Trasseunsending Wity 2232 ¥ fiaueraiandoudesar 24.22 uasiiletandaunsinnsg
WAEATUYBIATINGTHURLAEAIET WU AINGRAUARAZATILENTIRAANI TR UM 9 31.65 T &
mNLAAIALARDY SoEar 59.19

o o o/ =

AEIALY NSLALINUVRIAIATIEN

AU
uywdiinsdaneviosiiundudluein lnewenemesuismandeuiivesingiiesilieing 1 lay
aon1dnaisiaransninualiviesindunsinaudiaes dAdnvendiuniavesing e
A1LAs1E9l (Planet) Ldunguima i vnarsiaansliaiiuaulalunis@nvidusyeuin

19N TUA1IUSINSVeIReInd IwuLRedUlan felldnuwuznsiadaunilumilouiuinaviaii

9

Ca

9u 9 Weanianzilaenneguuiiendu Tneiidugudgasiivtoduadositdunundieda Soni
n1593udiA (conjunction) Bslusgnineduil 20 - 23 funau 2563 lagagifnusngnisainsAeiu
¥93A14a3 (The Great Conjunction 2020) lnsfinangiauduazanuaniazusnglndiuuusiesin
Mesvagyinalszana 0.1 a9 uanunsauesiiumsaloudugnainaiisagaiien wasninueaniy
ndestnanssatitdsenstioondt 200 wh adfiuamiaseiisaeseglutomeanimifeaiu fAnuds
farwaulalunsinufsnmafnusngmsaimaifesiuresanmgauuagaians wevniside

Usingnisalmsifesiunsdnly

g UIzeeA

WBANYINITALINUYBININGTAUALAEAIENS

The 7™ Thai Astronomical Conference (Student Session) 53



Oral Presentation (014)

ASn1sAnwn

nsAnINsAssTureIn g FauAuazaans fRsnsine fail
1. fvunfusaznatiugisnaiinuiy Elongation Yesamgiautazaniens
2. fnasnsvesya Elongation ¥est1ananfidnn indwavaumslaasseuneniing
3. fulumnIsAesturesmgauAwaraianilagld amunistaasimldainnism

Has1aUed Elongation wisuAnMSarazANAaIAARU

NANISANY

[V 7
v aav

n1sAnwasliTnguszasdiiefnwinisiAesiuresnmgiaufnaga1iaisiinisiu

FTwdeyanaaiui 5 Juiaw 2563 83 5 furan 2564 lanan1sinwal

A13°99 1 ATAURINAAITBY Elongation U84 RAURLAZATLETS

o da Elongation Laiiduna  dassaidayy . AU %
INYNANY . . Au ()
(236) (3u) (296/3) @)  Error
Jupiter 27.51 365.25 0.08 4,779.72 13.09 10.25
Saturn 16.13 365.25 0.04 8,151.89 22.32 24.22

31NA15199 1 L 0AIUINAIUNITLATIVOIAINGWAUAKAZAIATIINNAF 19UBILY
Elongation Aasululu 1 ¥ wuin aangiavddaiunislaas 13.09 U darmueainpiousosas
10.25 wazALEsiA1uNI13lAes 22.32 U fidrainraialnaousovay 24.22

A13°99 2 ATANSABAUYEIAINGRAURLAZAETT

. AUNIT AN5LARS  WARNGYAINIS  NISHABNNU
M8 % Error
! was@)  (esmA)  1aas(eermA) @)
- Jupiter 11.68 30.82
NEYA) 18.61 19.34 -
Saturn 29.50 12.20
31NN Jupiter 13.09 27.50
. 11.37 31.65 59.19
AU Saturn 22.32 16.13

91nM15797 2 WaNa1suIAIUNIslAasvasaTINgauALasAasAAIuIale waduum
N1SAESIUVINTINRAUAKAEANANTNUTT AN AAUARAZAILANTILAANITALAAUNN 9 31.65

U FeiAuAaInLAReU Sagay 59.19

54 The 7™ Thai Astronomical Conference (Student Session)



Oral Presentation (014)

ayluazaiusiunanisAne

N13AN¥IN1SLABIAUTRIAINHAUAKAZATILETS LAUTOYaTENIe 5 durAl 2563
09 5 AuAN 2564 WU ANINORAUR TAIUNITIAITTOUANBITIAE WU 13.09 T dAnumain
\wdou Yowar 10.25 wazannanifinrunislaasseunsenfing wirdu 2232 U danueraiandeu
Youay 24.22 wazillofinrsanaunislassvesaningiauduazanuaniiduald udnunm nns
AANISLAITUVBINNING T AUAKAEATILENT WU ANINEIAUAKAEAIRAITILAANTITABAAUNA 9
31.65 U eflmnuaandou Jovaz 59.19 lngundndinamgiauinazaiafaziAanaidssiumn
11934 U oraiRnandosdndenisfinu iesndimafuteyalurianady 9 uasdinsfiarsan

TlpasveInes1idulenay

a Aa

naRnIsudIznIA
swumsnwatol d1159qa29018ANYIBLNED kU1 AFIvERULAlIUNNTBIRIT 9
wptinenad deorln agiiuinw uiessina gui Wmihilasaunansimansaniuidoni
MansunsnA (83dn1sumay) uavveveunsyAaAsauasIFilriadlalunsdiunuiasllena

Y

Tuns@nwinasnun

LONE1981989
The Matter. (2563). AMINORAUALAENATILES. HUAL 29 WweY 2563, 910
https://thematter.co/brief/131316/131316.
anTuATEaTIARSURaA (BRI, (2563). 20 - 23 FuAnE Fum “ammgaud
\Aeennaiens” Inddusnndign 397 . Audu 29 Sunau 2564, 910

http://www.narit.or.th/index.php/news/1430-narit-the-great-conjunction-2563.

The 7™ Thai Astronomical Conference (Student Session) 55



Oral Presentation (O15)

nsRnwanasuYInIgNe Type F wazanagne Type K
wwaiiny Taae
E-mail: apidetjailert@gmail.com
AsiUsnw weAndey Fumsaa

lsaSsulanadlnenuineyasel

UNANED

MNMsAnLduaNATUYDIAIgNE Type F uaza1igny Type K iitednsieiannuduius
yeanngnEiansUszian tneldiinisarenmaunasudiendaddnsnssed luina PlaneWave
CDK700K 24 voganiadunsziiios 7 seunszvuamssw Sminazidans) thioyailsuvinis
TWsiwanmimezenduag SIS efdu 5.9.7 wagyinsingimeinesiuszneuuarsnInd1uves
s lalasausesnBideuvenignuuiarnlenigondlls Visual Spec WUy Type F hae
ANy Type Kﬁﬁmaaﬁﬂizﬂauﬁmﬁauﬁ’uﬁa H, Na Fe He Hg uag H, fiigedunuanis
AANGUs1e He 1090100 Type K ¥iin Hypergiant windudilyianmnsanuld vonanidnvazaes
nsmiildanangny Type F azfigaeonoguinmnsinais luvneiinnsenoniigns Type K Huas
fuwnlilumstniifirnuemaduinn aeandestunguiiidndanuazwsunduiuaiauen
AR WaEsMINEIAT FWHM (Full Width at Half Maximum) vess1slelasiausiesinsidouiiléain
A125NY Type F Uszlan Hypergiant lag Supergiant 9zdanvnAy 2.51 wag 1.50 suannu Tunz
fsnsrdaudn FWHM vossnnlslnsiaudesindideniildainanigny Type K Useinm Hypergiants way
Supergiants il 2.16 way 1.23 mudiu laefishsduvessinlelnsiausesndideuaydl
WUSHUASINUIUINTBIAIONY

o o L

AdAey: anasu angne laweslaweun guilaslaueus

AU

ANt Ao gnusauasunalngiidesasseglueania linannssamiiuvesunslueinie
vidoiuTaan (Nebula) meliussiagaszminsaansiidulunungaruiliiudisuisenam (The Law of
Universal) ndsnuiintuimuaresangniunannufiseuesTudiadesfiatu (Thermonuclear
Fusion) 71T uUTIAMNLNA1 (Core) aannauazUanUdosndaauasnulusUuuuresmdny
anudeunas A liagndausadesainetiuunld 1]

AmgEIsiazUszIAnaEiisefuAwAdeaINe (Luminosity Class) fignutsgesaslidn 8 seu
leun Hypergiants, Supergiants, Bright giants, Giants, Subgiants, Main sequence, Subdwarf Lag
White dwarf [2] %mﬂi]ﬂﬁﬂizmw Hypergiants WLag Supergiants 5@Lﬁumaqﬂﬁﬁﬁmumlmﬂuazﬁ

WRIUTGY wenndamgniazgniwunauaUnasuveaigniUatesntn Fawusigneesnidy

The 7™ Thai Astronomical Conference (Student Session) 56



Oral Presentation (0O15)

)

7 Uszian i O, B, A, F, G, K uaz M Tagfinagneuszian O azidunngneidanauniigauasd
guvnfigefian guiiundt 30,000 esrneaidoa fdnwaeneneamiduniigneiinduruelngd
o1gadsuUTzaNA) 2,000 84 3,000 41 TuvaziingnEuszin M asdunngneifsnatesdian
wavilgumgiitesiian finin 3,000 ssmwaBea [1] fdnvazmaneamdunngndduasionyly
wdweglutiauaud il Funnnieigvesingnatiagtude 13,760 &1ul

o = [y

AetugInvindsaulanasfnwanasuvesnigny Type F waza1igny Type K Nilsediu

AMudeIaINefildu Hypergiants Lag Supergiants [BNIIVAIANUULDULALAINAIYDINIVIED

UseLnn

gUIZeeA
1. efnwaunasuuesniigng Type F kaza1agne Type K

2. WeANwIANUANRUTTENINAIgNY Type F wazagne Type K

/N13ANE
Tassnuilaghmsfnuiduanaiiuveanigns Type F wazanigns Type K titeTinsize
anuduiusvesmgndTaeUszinn Tnedduenlunssniiunu fail
1. BonAmgny Type F war Type K fifidnanudosaindlusedu Hypergiants, Supergiants
lauA Alpha Persei (Type F - Hypergiants) Phi Cassiopeiae (Type F - Supergiants) RW Cephei
(Type K - Hypergiants) wag Canopus (Type K - Supergiants)
2. thenmanasuresninne Type F uag Type K filda1nnisiden dendoslnsnsse]
L11Aa Plane Wave CDK700K 84 18R 0aaunseiiush 7 SoUnssyuunssw) Janinasidans,
3, genwalnasuaes Tungsten wielddmiuidu Reference Image
4. thamgneanasuiildunyhnsinswannwazUiuandaisuniudelusunsa 1SIS
5. thamgnefinmunisinswaidnssidnvasiduanaduaslToufisuanuunnsngae
TUsunsu Visual Spec
NANIIANEN
MNMsAnLduaNASUYeIAIaNE Type F uaza1igny Type K iitednsieiannudunus
vosnmnnETdestssan Wethiduanasudldanaigndaiinszimsinesdusznoulagld

TUsunsu Visual spec aglaranisfinwidaguil 1

57 The 7™ Thai Astronomical Conference (Student Session)



Oral Presentation (O15)

Fe
Type F 5267.13
He 560 Na H,
5017.63 5390 83 6563.13
H H
Y B
‘? 4341.63 4861.43
[72]
=}
3 Hypergiants
= (Alpha Persei)
Supergiants
(Phi Cassiopeiae)
Hypergiants
Type K ypergtant
Na (RW Cephei
5891.83
Fe
>, He 57108
= Hg 501523 H,
2 4862.03 6563.63
)
s
=
Supergiants
(Canopus)

Wavelength (A)

JUT 1 uanspuduiussenindianudinvesdyguiuAinite1inay

9IN3UT 1 wuimgne Type F wagnngny Type K lnsnmsudisinesduseneudindreiu
Aa Hy Na Fe He Hguay H, diigsiunyan1sganausia Hy ve3a11gny Type K viln
Hypergiant winfuitlaianansanuld GﬁammwmwzﬁmmammﬂLmé’au DIV ANINOINANTD
arumieuasgUnanl ueninidmuihdnunzvainamiaruuandatunanie nanildainaid
qn% Type F agilqasonaguiinmnsnan luvnsiigasanuasaninni Type K duagiiuuiliiilums
Haendidianueniaduan seildosmnamgny Type F iluamgnififindsnuganiiniigns Type K
Javilinsmidusanm Seaenndesiunguiidmdsnuazulmnifufiuannueniadu

wazidlothiduaunafudildainanigne Type F uazanigne Type K unviinmsiiasieviiien
damduvesrn FWHM sevrinssglalasiausiesinBidouiianunsanuliuuan axldnanisinudy

2

The 7™ Thai Astronomical Conference (Student Session) 58



Oral Presentation (0O15)

Type K

Hypergiantp
(RW Cepheil}

Hypergiants
(Alpha Persei

Supergiants Supergiants
(Phi Cassiopeiae) (Canopus)
4695 5190 4695 5190

U 2 uansiumiamsganduuasdnsidiudt FWHM ves59lelnsiausesindide

13U 2 nuidnsduet FWHM vessinlelasiausesindideuiildainanigny Type F
U524n" Hypergiant wa Supergiant azfid11917U 2.51 waz 1.50 arudsu Tuvasi snsidiue
FWHM maqaml&ﬂmLfﬂum'aﬁm%lﬁauﬁléfammmﬂﬁ Type K Usgian Hypergiants tag Supergiants
AU 2.16 Uag 1.23 auaidu Ingagnuindnsiaal FWHM 519 lalasiausesindidey
filFannaigniszLan Hypergiants Yaasdes Type eAININNITRTIEIUVDIE R lElnsausiesTs)
Siduudildanneigniuseuan Supergiants ‘uaﬂmﬂﬁé’awudwé’ﬂwmxmamﬁ@mﬂﬁusuaﬂmaqnﬁ Type
F tildegnsdauannnindedieutuanigne Type K

dyuna

PNNMsAnLduaNATUYeIAIgNE Type F uaza1igny Type K iitednsieviannuduius
YonngnETEeUszAN Nutgns Type F wazanignts Type K fisnesUsznouimiloudude
H, Na Fe He Hg uag H, fiflesdunianisganausis Hy 03013904 Type K vl Hypergiant
wihiuitlianansonuld venanddnunrresnamitldannaigny Type F aeligasonaguinmnss
nas Iuﬁumzﬁ'qmaamﬁuamnqﬂﬁ Type K fuaziiuwalduluniad svnfifimueninduuan stad
1fl0991nm1n% Type F Liuangndiiingdanugeniiangny Type K Ssaanndosiungufifiine
wauRzuUIHNAufUAIAINEIAAY wardasidud FWHM vassnnlelnsiausiosinBidouildan
A125NY Type F Uszlan Hypergiant lag Supergiant 9zdavnAy 2.51 waz 1.50 suannu Tunz
fsnsrdauan FWHM vossnnlelnsiaudesindideniildainanigny Type K Useinm Hypergiants wag
Supergiants aziliAwiiy 2.16 wag 1.23 puddu Tnefisnsidudn FWHM ves519lalnsiausioss
SlasLzliLUIHUATINUIUIAVBININY

LONH1981989

[1] wfina sanfsTaa. (2556). gilansAneasImansideuiinns. ngavme  drdnuimsivnisuas

Feanseenamand, aontuAfemamansuiend (esdnisavn),
[2] Oxford University (2020). Luminosity Classes. 5 December 2020, Retrieved from URL

https://www.oxfordreference.com/view/10.1093/0i/authority.20110803100118657

59 The 7™ Thai Astronomical Conference (Student Session)



Oral Presentation (016)

nsAnwAUNMsUUsUELAT g TiaNuYeesEUUAMIg NY Virginis
WeAIve) AUQE) WaTUNBTYIUUN JUNTT
Email: Astrolab.sms@gmail.com
AsiUinw AruAgsengii Taduns uavansiina nagvsns

lsaSguygmdimendy Jmindiun

unAnga

Tassud favidudefnwinisud sunlasauadlaas esdusznaunianisnin
wardTuIN5UeITEUUANIA NY Virginis Faudunudsuasuszunn Pulsating Subdwarf B-TYPE
(sdB-TYPE) lnganiiunisdaunanisalatgndeddninssadussianasyiounasvuin 1.0 1uns
yosannTuidonmansusisni (NARIT) Sandmdodlml wuirdiinaniuasiosiigndium 2 A
Ao vuziingUsaUgugiuarguinamiasgd Wethuiiiasizduannis Linear Ephemeris
Aty BID(min) = 245317.442647 + 0.10101597E uadu1veyatian (Epoch) wag BJD(min)
@319 O-C Diagram Iael® Quadratic Polynomial Fitting Method #u11 N15UUILEIUDIA1ILUS
wasilananas winiu 8.32490 x 10 Tusiasou wagA1uIelaAds 1Y 0.10101597 T wagi
O-C 7 lelU31AT189 Fourier Series Function 1fl 811A1UY8453UUA2A WU fiA Semi-
Amplitude 1¥117U 0.0001088734 U LAZAITIATIZVBIAUTENOUNIINIEAINYBITEUUATIA

NY Virginis #281Usung1 Phoebe 0.31a WU31 yanalaasfiffian (Best-Fit Parameter) fifn12a

a

19417Ugu0d (M) UazuiavesnImienil (My) Wiy 0.406841 Mo wag 0.114729 Mo
Mua1u Inednsduitanfeninuiialgunll wihdu 1: 3.5461 seuuaIgLdeyingy 80.946°
wazanavesimgiianumiiiy 1.876 M, Tugu Mysin) udnihdeyadnanasanaduiuudasves
Ageelusinsy Phoebe 0.31a Uit wuudiassszuuag NY Virginis iuszuuangilsiung

fiu (Detached Binary) uaglufinisaewmanaainingiay

AEATY :

Linear Ephemeris :  amnsAnaniiuastiosiianvesn1n mlalagld Least-Squares Method
Light Curve : dulfauasidunaldanausionaninuly SddifieAnunginssuvesnn
O-C Diagram : Humsndesiuansiifufanafinmsudennuaiisnfigaauiu

N1IAIUINYBINITANARLLUTLT UNE o LSy
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AN
szuuAg NY Virginis 1unudsuasuszwnn Pulsating Subdwarf B-TYPE (sdB-TYPE)

F 99z N15UATITUYRIANIUTU TuazA1 N Ao Ty lTiAnY 399819 1158 998791909017

[
rTal a1

fin151U8 suulas 1AgsEUUA13A A1AIIMET1 (Magnitude) Useuna 13.30 A Fun
RA : 13h 38m 48s.1466489725 way DEC : -02° 01" 49°.209465866 (EP=J2000)

AU UR ANYIT IR BINITN ALANYIATUNITUUTHAIVBITEUUANIA NY Virginis

TAgNSANAMNEIUNADINTNTTAU USELANALTIOULEAS BAZIATIZINAIAIUAINUDIA

UIZEA
1. Wehteyannmsdunnnisalinairensviuas vinmslngimaaniiuaes
ﬁzjm, TAseinsUasunUatmuaslaas WAZaINTIMLENDITEUUANIE NY Virginis
2. 1 91T 0eA UsENoUNIINEANLAT A HAIRRET AT ga LA 91anaT1e
wuuNaeeveIsEUUANIg NY Virginis
3. 1 oA nwilAsaadneuazesd Usenoun1an1en I nYeasEUUA1IQ NY Virginis

oA nsdiuana, Amudes, aungiitug, A1UNLART waswasaIningiany

An1sAnEN
1. AfUNSEUNANITAIMENABININTSANUTLIANALIDULES FUIMNTINGDY 1.0 LWUAS
309 UUITEMIIAER ST (NARIT) Ainds CCD (Andor 2048x2048 Pixels) H1ULHUNT
UaNAnan JENEVA V)
2. ndeyaildanndesinamssmiazldinmazdesdingnuililinudsuasedlunm

wieldidun1insraaeu (Check Star) waza1iU3auliieu (Reference Star) drdoyaiilauiinds

[ v v

aNIsUNIU (Reduction Image) HialildrAnuainweInnUsuasiuiug uazdndayion
AAnananalensiuduaainmeges Tagldlusunsa Astrolmage) a5ansmluas

3. msieneimmnafiuasiosdian (Time of Minimum) 3iA51ginsuUsLawes
a3 nTUsUNTU OriginPro8.5 1A Time of Minimum a1nn1sdananisaiuasfitnasenans
yiuduaeylfinyIuin Aunnauns Linear Ephemeris dwfunaniiuastiosiian

4. wnuA Time of Minimurn (O) fenA1 Epoch vatusiasaianian wagduin Time
of Minimum thavaaessmiArasi avldr1 0-C 14 Quadratic Polynomial Fitting Method
Banldunisusunsnsening O-C way E agldsnsnmswdeuwdasaunisiaeg

5. 34A519% Residuals O-C, 9NHaA9521I19A O-C #il§a1n Linear Ephemeris wa

910 Parabolic Ephemeris lagld Sinusoidal Curve aglamiagununInges O-C, AU UR
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Periodic Ephemeris Lag Parameter ﬁﬁ‘ﬁlqoﬂﬁm%m Residuals wag11 Frequency wag Semi-
Amplitude suaﬁwwm@j el Fourier Series Function

6. FunanilATuLavesENITNANTIENIINAY way Semi-Amplitude ¥84 Periodic
Ephemeris 1l 016 Parameter 71 77 gauda T9u131a319UUUT18093UT19UBIT2UUAIA

ulUsHNSU Phoebe 0.31a

NANTFANEN

Yoyailsgnimairadunsmiuas uaziinngimaaiuasiosign :nnnsnden
n319KuY Non-linear Fit fAUTELAN Guassian karI1NTYBYaN15ANYIY8S Shou Song et al.
ANUNIOAIUIMANNITITUEY Ephemeris Tondu Tmin(BJD_TBD) = 245317.442647 + 0.10101597E
wansbiudanaitunisiinseuvesgusiaUgugll (Primary Eclipse)

nuthdeyadianfiuastiesfianreaszuuniag NY Virginis 3109103388
uazuideil (0) warmnaniuasiioefigaainnisdiuanm (O fud £ inadaduusunin O-C iite
AATIEIINSUABUATUNTLUTUAINBIN1Y NY Virginis A11nS0TLATIEWNLAIN O-C Feannns
Indlwdea (Polynomial Equation) laasaunisazle dP/dt = -8.32490 x 10 Jumeau

Lﬁ'aﬁwsﬁ’a%a Residuals O-C, bU3LAs1¢4 Fourier Series Function wu313dA1 Semi-
Amplitude iU 0.0001088734 1 I1ATIVDIAUTTNOUNNNILEAINYBITEUUAIA NY Virginis

W31 YA Parameter RN AA117a903013UFUYH (M) WazuIaveInmaegil (M,) Wiy

a

0.406841 Mo uag 0.114729 Mo AMUaIAU 9R5IdIUNav8In AL dnuNIavesn1Usund

Y

Wiy 1 : 35061 szUUANABEwNL 80.946° wazanavesingiiay 1.876 M, Tusu Mssin()

3U N : Light Curve « Retet 54 9 : O-C Diagram
0.0004 -
154 "\ A 4 ) A A
/ ¢ a AA A
x S .
- A
X . ’ . = 0.0002 4 A .
2 oo . ® 4
b4 .. . Q 2 A A
1.0 E o 4 a
2 x R N
oooc0{ 2} é ‘ftz
A N Q‘ s B
3 s $ 2
or 000024
245025030 245025035 245925040  2459259.45
40000  -20000 0 20000 40000 60000
Epoch

Radiennsme

U A : LUUT1ABIRIn NIRRTl
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d3una
31Ny an15dUNANITAIA1IMYTHES NY Virginis 93y TAlANIINLAIMALAILIAN
fuastiosfignuesad NY Virginis Ll thanuusaaniaAn Epoch wagme1 O-C Sufuauisedy
NUIAIUNTRUILEIUDIAN LU TUAS NY Virginis 18n31n15uUswasanad 8.3249 x 10 Jusiaau
LazAWA15IAITU0IA1Y NY Virginis Ll 19 u 9INN5AUINLAY TR T a1alugy MasinG)
Winfiu 1.876 M; @na1301181a31abuuIngedvadssuunIg nuIwuuIIaadwesntag NY Virginis

Juszuuanguuuliungiu (Detached Binary) 3elifinisanawmuiaaningiiay

AnRNIsuUIZNIA

a

Tasseuiidnsalddsmnunsananauasdounite laduns wazannsiana nagving
A3fiUnwlassany e191sdandud 53 uazenansduszdinn antud 8191581 vam1yan
antuddeanmansuiand (NART) Ailalsdausuuy wundn Wauinwludesmamans
s 9 seonvuudleteunnies suviadumddlafifaulasanusuiiesoauysel

Py o

v @ 1 a 1 & ) 6 1 =
WAL U UDE19890 Iﬂﬁﬂﬂ?‘u‘“ﬂgLU‘UU?%IEJ‘U‘LM@ﬂﬂiﬂﬂ‘iﬁﬂﬂ’]ﬂﬂ’]iLL‘LJ?LL?NSUBQWTJ

Y

wlsuasvosraulanaly

LONE15919949

Yay$nw qunssTIN. (2550). MsANaRsHENd Astrophysics (Wusinsdl 1). 1Fedlv: 2550,

[
Y

ufina fafisTsn. (2563). dlionsAnwmsimandfiBefinnig @aniedsd 5). ol 2563

Jae Woo Lee. (2011). The Pulsating sdB+M Eclipsing System NY Virginis and its
Circumbinary Planets. Monthly Notices of The Royal Astronomical
Society, 000, 1-12.

D. Kilkenny. (2011). The Orbital Periods of AA Dor and NY Vir. Monthly Notices of The
Royal Astronomical Society, 412, 487-491.

D. Kilkenny. (2014). The Orbital Periods of Three sdB Eclipsing Binary Systems. Monthly
Notices of The Royal Astronomical Society, 445, 4247-4251.

Shuo Song et al. (2019). An Updated Model for Circumbinary Planets Orbiting the sdB
Binary NY Virginis. The Astronomical Journal, 157:184 (6pp).
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ASAN®ITZUUATY HW Virginis LLax%’mqﬁmu
UPOUNNE AYauLT
E-mail: ssd641d@samsenwit.ac.th
AsiUENW wednsty dugvdanna

T5SgUaEWINYEY

UNANE

VNANUNTTLUIWAIUDITEUUATIAENN 3005 UIBTEwNe 9 Taununy msAinwiidingUssa

q

'
= =i

WOAWIUIAIUNITWUTUANTBITZUUATY HW Vir wagingiianuiilaasegluszuuanigil Tnenisifiu

q

[ 1 1

ToyARIUN1IANENNAETTALNIALINET (CCD Photometer) H1uKUNTBIuAsERA (Filter R) ¥11N13
Fouaufioairansmluas ma1ualaasuean1a HW Vir uazingiianuainnsimias fanruislaasues
A1 HW Vir 9annnsdainanisel §e1 0.116630+0.0004 Tu waglagunis linear ephemeris Tnsifie
T = 2445730.55816 + 0.11672 x E uaﬂmﬂﬁwudwmmﬂﬂf«]imaQ'ﬁmqﬁamﬁlé’mﬂmiﬁwmaﬂma
TUsunsu Period0d fifn 4222 Tu LLazmasuaﬁmqﬁamﬁm 1.7360x 1011 sin i My,

AdAgy: Third body, HW Vir, O-C diagram, Light curve, Photometry

LR FRTE
HagtunsAnwameifudsitnasmanslianuauladuegisenn osnszuunig
annsnoduefeitannnig uazanuduluvenenandudefnnaonauuualiunisifauinises
nawluewen frinlassonlfidondnwszuuangausamszuunilsdio svUuaIg HW Virginis oy
lunguamgeana (Virgo) Miinlsduoawudy (Right ascension) tvinfu 12" 44™ 20.2387° uax

WAALUTU (Declination) Winfu -08° 40° 16.8486” Wun1kATesual (subdwarf B, sdB) dlu@uns

U504 (V) 10.5 A10291A95 (orbital period) 2 §3las 48 undi fluaa 0.0184 Mo waz 0.0081 Mo

(Lee et al., 2009) uazlutlagduay HW Vir lasunisudunisAunuainszivenssuy
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IgUsTasA

1. iiefnyA1ulAasuessEuUATIg HW Vir
2. WefnwiauelaasveingauiilaasseussuunIg HW Vir

3. efnwavesingauilassoussuuandg HW Vir

=

/AN
Tassuiiivteyalasnisdienind 20837 Inlndmes (CCD photometer) dafundos
ININTIAU 0 ONYIUANTIFNANTATUTT NIUAUNTOEIARAS (Filter R) nduthnngglyhmsa
Was (Photometry) aaelusunsu Astrolmage) laeiin129198¢ 2 mslann GSC 05528-01273 way
GSC 05528-00591 @¥1ans miuas LilemAnardiuasiosdian (Time of Minimum) ALIAMIATUI
1793 ga (Epoch) @519ununIN O-C AUIMMANNIT linear ephemeris M1 NTUWALAMM O-C

TUUsumudes uagdnseiamelusunsy Period0d Wiemaud AuIslAaswariIaveing a1y

NANISANYI
1. Awrafuasiosiiga (Time of Minimum)

nsmAakataefian aunsnilalaenisasiansmnisiluan (parabola graph) Tuas

a

aingusIAUgugil (Primary eclipse) uazdiaiaiiingusimmaeqil (Secondary eclipse) 11

Y

engnreens I vililaaaniuasisengnainnisdunanisallakaianisnad 1

wingUusnm mnmﬁumﬁaaﬁqm (BJD) AANAAALARDLY
I 2459243.2922 +0.0002
I 2459243.3503 +0.0002
I 2459243.4089 +0.0002

M19197 1 AITNUEAANIANUETRENER

2. m1u24lAas (Orbital period)

Au2alAas (Orbital period) asnsamlsdanmsidnaiwasiosfignvesnsiingusian
Ugundl adedl 2 audermnafuasiosfianvesnaingUinaugund adedl 1 vildldauadaas
YBIA1I HW Vir 9 sdansidu 0.116630+0.0004 31
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3. gA (Epoch) @uN13 Linear ephemeris agWHUNTN O-C

9

v a

§adananiiuasiosfigaseaunis linear ephemeris 184 Lohr uaganglud 2014 1iloth
fogannnisdunanisaiadaiiusuiudoyaningiudeya O-C gateway uazauidovas Menzies &
Marang 1986, Marang & Kilkenny 1989, Wood Wazatuy 1993, Lee wazatdy 2009 Brat uagmly
2011, Kilkenny wazAniz 1991, 1994, 2000, 2003, Beuermann WazAmy 2012 Wadnhdoyadileun

#57981n19 linear ephemeris Tsasannisi (2)

Toin = 2445730.55816 + 0.116720 x E  (2)

0.0025

0.0020 "\

0.0015 4 q

‘ M o °
0.0010 . e j'” b .
o 0.0005 [} F 4
' (Y
O 0.0000
-0.0005 0 20000 40000 60000 80000 100000120000 140000

-0.0010
-0.0015 '

-0.0020
Epoch

I 1 =

2NN 1 uNI O-C lneddufatayaannnisAaneInsal

Y

4. namaualasvesingilaudaslusunsy Periodod
INMIIATIZRAL (Frequency) Baawrunn O-C Tngldlusunsy Periodod viilwilgdaanud
YoauNUAM O-C fivsnzanfe F3 silen 2.76405348 x 10° Hz mﬂﬁ?uﬁmmmmwaaqﬂ (Epoch)
%qmwaaqﬂ flen 36178.7501 epoch/cycle ndsniuntamuraduty (day) lAEN1IAMMEAIY

2lA95999917 HW Vir ilildrauadaasvesingiianudu 4222 Ju vide 11.56
5. Aswanavesingilany
mMsmanavesingiiamaunsaildlnenisiiAueunage (Amplitude) vesusun1n O-C 7
Tanmsamnalaelusinsy Periodod luypdeya F3 Gildn 0.00031057 BID snduaseilsidu
1@ (Mass Function) (an1s7 1)

(m3sini)® _ (Axco)3

(m1+m2+m3)2 - T2

f(m) = (1)

1aU0INNANNLAINNITUNUATLBNNGDA AULTILET UazNIaveInd HW Vir luaunis

71 5 uaz 6 ililsunavesingandu 1.7360x10" sin i My,
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d3una
1INAITANWITTUUATY HW Vir wagdngfiany arunsaaguladinis HW vir ia1uaeleas

0.116630+0.0004 Ju Fapanadouainauidones Lohr uazanlull 2014 g 0.077% Auadlaas

= N1 A

Yauinafanuda1nlaannnisAuuaeTULNsy Period0d AN 4222 Ju wakia19InnTEuIUNISUNg

q

L3

AnTzia1uielaasvesingnaiuiiAianuaainai ouAeuteas vilinan1smaaedam1eeIn

HAN1TI98v83 Beuermann uazanizlul 2012 og 8.96% uazanavedingiaiuannisAimlagils

(% '
[ 1Al

Fuwla (Mass Function) A1 1.7360x 10 sin i My, tfioaannnisanuialuasediiailunsiu vih

'
P

Winansiuinnaveringiaudesdndinls dualilianansaasuanunaininiiousnarasing

9

auiuiunuItedu 9 1o

AnRNIINUIZNA

'
£ ~

YBURUANAMATINTTY dugnSeanna AuATNUSNYIlATIIY AuATanua TaR AuUsyalnn
endud Lazld MU ansaunaan T uITuANTIAERTRInIa (83AN15UMIYL) NNYiUT AR
gromdaliaiuine Azl 35n13vilassua s uAuIuas auysalaefiaueun uag

YOUDUANLATINTBUTUATTIWRTRNTAUATIANEnTTugs Natuauuliinlaseuivuun

LONEIID9B

Beuermann, K., et al. "The quest for companions to post-common envelope binaries-lll. A
reexamination of HW Virginis." Astronomy & Astrophysics 543 (2012): A138.

Lee, Jae Woo, et al. "The sdB+ M eclipsing system HW Virginis and its circumbinary planets."
The Astronomical Journal 137.2 (2009): 3181.

Lohr, M. E., et al. "Period and amplitude variations in post-common-envelope eclipsing binaries
observed with SuperWASP." Astronomy & Astrophysics 566 (2014): A128.

Qian, S-B., et al. "Circumbinary planets orbiting the rapidly pulsating subdwarf B-type binary NY
Vir." The Astrophysical Journal Letters 745.2 (2012): L23.
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ﬂ'ﬁﬁnv’lé’m'm'ﬁwﬁﬂuLuJaamumﬂﬂassumm'a@:qﬂﬁ'm'} HW Virginis
wanﬁmwmuﬁ CRRION
E-mail: pimpakarnk2003@gmail.com
ﬂgﬁﬂ?ﬂm WIHYRYA LA

l5aSauane “Ayavnie” .ysn

UNANED

n15AnwINISUA suA1U2sTAITURIA1IL 9 UITIAN HW Virginis Tnannsansnmdiedad
Iladwes dewiunaednsyimdasyioulasuiadusiuaugnats 0.7 wns (0.7M CDD Telescope
system) a4 MORAIRANNIHIAYTA 7 TOUNTTVULNTTW A3van SewrineTudl 10-11 Tune 2564 /1y
urlunsesuAsANENIAA LA I (Blue) uaraueIAdufisuaadiu (Visible) arntuthaindidne
¥unt1gn32UIuN"T Reduction 1 oida dygrusuniuuazyiinsiinszsideyanelusunsy
Maxlm 21nn153LAT1ZRNUI1 HW Virginis A1 Magnitude 111U 10.69 kazda1un1slAasiindy
0.116795 Tu /50U ansnaasulaldifu 2.80308 F2Tus (2 wa. 48 und) 91nunm1dasnIg
Wasuwasnunislaasildainnisdaunanisaligununim (0-C) wuinszuuang HW Virginis &

LY

9511150 UABLLUaIAUNISIAASLYINAY - 0.000349229 sec/year FIVHNYAUINFUITAVDITLUUATY

A HW Virginis adfuidnanlndfumnniu diulsaguldirlusnianszuuanag HW Virginis aznaneifiu
szuUnng uuuuasiy wagluiignfazaes g Saududuanifnifsnsmnyuseusiioss
MeAeY : AARUIIAT HW Virginis
anudunuazaudfgy

Pnmsfnwesting mansldnsuitangnuuriesiiunnnitedaiuduninniaesmsd
Tnasseuiuuaziu Tnsusiazensdl laesiduitseunqudssuuina FaSendt svuuang Difudiuou
fosiiduanifsivumaeiing dnasemanslasuunaiinszuunngaiunisdunuidy seuunng
WUUNBLuMeNAY (Visual Binaries) szuunnig aUninsalal (Spectroscopic Binaries) 53 UUAE
gU51A1 (Eclipsing Binaries) S¥UUATA WUUNTIARUNLINIATIAERAT (Astrometric Binaries) Lay
ssuusmAuuUSnlein (Exotic Types) szuunawaim @ yImsmansun

Nndoyafinaniwiumsaneidamiidsdenuaulafnunssuunngssuuvisiinssuunig
U 511 (Eclipsing Binaries) A& HW Virginis (HW Vir) ﬁeﬁ’mmmaqﬁ RA 12h 44m 20.2387s tiag DEC
-080 40’ 16.8486” ( TheSkyX ) lunnagiloglunguan Virgo 3o nguanndean dadungunn

'
a

InsAgn2 Aunulul 2009 Tngagyihmsiiasigiaunisiavsuazmsivisuulamiunislags wiey
msfinw Wisusuteyaiiliuniunguiseuasgudeyamintetentunidelainseild
IgUsTasA

LiflefAnw9nsINsiUasuwlamIunislaasveIn1Ingusia HW Virginis
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ELHREGINY

1. ¥IMN158 180N HW Virginis ( RA= 12h 44m 20.2387s , DEC= -080 40’16.8486 ,Magnitude =
10.69) 1ngyIN150180INA28Na 09ININTIAN 0.7 LWAT U 1AM UNTENETA 7 TOUNTE
PUUNTIY 3981 (H5UANXATIZINTIIEAINANIINAMADSN 185TeN)
2. ey Filter YaanauaTinuaadiu (V) wavadudinty (8) udnhlumsadyaiasuniuves
AMeY Flat , Bias wag Dark udthandinsigvselulusunsy Maxim
3. thioyaluadansmiuas Taolsiunu x 1Ju Flux unu Y 18y a1 Tinszideyam HID a1 and
waasiiga SendnAn Minl Tnegainnsiw Flux-Time ieufuguniw wielsilsid HID
4. dlolddn Minl asunamsausmslunmsdannnisaiuds tianldaunis linear equation 183
Cakirli & Devlen (1999) faednwls

HJD (Min ) = 2445730.5565 + 0.116719582E

niuarlden E oonin dsesuiuseuiiniaesmaiinnsguinniiy

5. Yrdaya Suseuannsdwn (B) fu wunw O-C anadrens Taoi

O=HJD+P(E)  wey  C=HID+POE)
0 fie Anafuasosiigaildainnisdaunamsal  C fe Anafuasiosiigndilsaninnisiua
6. MNHURDTIUHUNM O-C IngagvneAndinssAvBuasaunis O-C 91nn9ld Quadratic
Polynomial

Method wazaun1s O-C; O-C = aF? +bE + C = ( P(E) + P,E )E

7. ysyeuius (dP/dE) = 2a mdldfednsnisidsunamunisiaas

NaNISANE
Mndeyaiildannisdunmnisalssuunigiuuungiu HW Virginis Tutasausmindudih
KU Lagdnaeg mmsﬂﬁwmwwLLaquﬁLﬂiwzﬁmﬂ'wnmﬁuaqﬁaaﬁqm Imaﬁmﬁwm@?wqmaqﬂmw
wasiaz 919nueAdulu e 10 Suian we. 2564 9 Judl 11 furan we. 2564 S?iqm@i"wqmmié’

INNTATI NI NTENIN A1 Flux Auariulusunsy Excel tansineanundagud 4.1

Band V

= A 7 @ 3 S - a g =

AN 4.1 n5SENIe Flux-time

131
141
151
161
17
8
191
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'
a v =)

INNITNATIEAN N8 I TunS Tauantaaziiuiasradunsvnaslugisminueniaay

Y

'
=

Aurdulazdnnueadiu dulusunsy Maxim wWenanwes HID 71LAn Primary eclipsing A11A13l
g1InAU tAafiwasioeian (HID) :mnawien Flux dewaalnegainnsivl (nwd 4.1) Weguiu
AITAIAUTULES (Flux) Aulaan 11u1an E laeiden Linear ephemeris f1laannn1s@nwives

[

Cakirli & Devlen (1999) il
HJD (Min 1) = 2445730.5565 + 0.116719582E
wldie E ( Cycle ) fnAanuuasiosiign aumea ;

W HJD E
10 fiunAu 2564 2448294.886472 21970

2448295.003267 21971
11 funAy 2564  2448295.936956 21979

Wiethdayaannnisdananisal auiudeayadInnIsAIIN AEaUsamanIn1sasuLUa

AU M3LARTVBITEUUAIALAEldUNUAI O - C Asgui 4.2

m O-C
0.002 = Y
0.001 o e e
| g = T
o® "‘ il
0.000 r
o
&S -0-001 -
] = 3
-0.002 s - -
-0.003 - d. v h
] Y
-~ m
-0.004 ~
: ' i v v v v
o 10000 20000 30000 40000 50000 60000
E

3U% 4.2 n3wl O-C
nuEun (0-C) 1leld Quadratic Polynomial Fitting Method Wilwiléaunns
(O-C) =-5.5332 x 102 E 2+ 2.7645 x 107 E + (-0.003493)
NAuNISN 1A -5.5332 x 102 1duamnsnsnisilaeueuidiaes tvindu
dP/dE = 2a = -1.10664 x 10! Jusiasau
Mntundamieann days/cycle Wumie sec/year
= (-1.10664 x 10! day/cycle)( 1/0.116795 day/cycle) (10091.088 sec/day) (365.25
day/year)
=-0.000349229 sec/year
Snnsasuutasnunisipasiildannsdananisaldewnunin (0-C) fmfnau

e MUNITIARIVBITFUUATIA HW Virginis Hin13anasmiesnsi -0.000349229 Junit/l
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d3una
MNHANSANY NUIEMIINT WasuwUasaunslaesiiléannnisdananisalieununin
(0-C) 11 - 0.000349229 sec/year Mg S¥UUANIE HW Virginis i§nsnmsuasundaniueau
naAeAUNTSlAT5YBITTUUANIE HW Virginis innsanasiesngi -0.000349229 Funfiserandiiiu
10 1 U Fawansfnwszuunnaggusnan HW Virginis aenndesiu nquf Angular Momentum Loses

(AML) Tngvgufna1vin ITauin1svedssuy agiaannsinaesnseglndiuuinauinigiaas

Ya o

FoUgAAUENaIIaTINAUTUsTUUANIARUY weniu Aeaxnszuuag it Tauinisusess faus
MsfiaBnaands In15veefiivestuussenia auduivenuvedlsyd naeiluszuuaniguuy

Aaupziu 1AN15a18WNIaaNTIENINAALNTEIANT saeadioamgdnuiaindu nanedussuy

LY Y 1%

Anagwuukazil waglunganavaeey suududunife il Snsn1smyusauMiLedds wavaonndes

[y

fulAS991U398904 Jenet H., Er-Ho Zhan, and E.L Robinson (1992) lnggudayanienisimansass

[
=]

TJanusaiduiugrudmiuAnwidanssuiunisuienalnnis wasuudasnngg lunisviuneds

Funisvesanilusuensaly

a a

NARNIIUUIENIA

lassnuatuiidnsoasefirennuiswassin 8. yayas 1wy 919158705nwlaseu

&  a ¢ v Y a

YoYDUNTEAN ARG AT M NasauINANTIEERSEIwIYNTTRRAIRAINTERYSR 7
TOUNTEULNTTWRLBUNT dmTuanutiewvidenudeya gunsaln1ssun1snaaes
YoveUNITAM AMNBIN 1EEN WmthilansaumansimanstugynsegaeaNnsefesd 7
TOUNTEYUUNTTYIAVAT SMTUBUATIVIAUTIBMROAUNTANLA N AADAFUAILETIEH
veveUNTzAn AAUTzdN amiud Wmihasaumansimanstiuigns guemunsmansa
FusT.LFedlval dmTueuATIsiAUY LA UTRLaNIVa Y
YoUNTEAMDINIENUSnwilasany e1915diinulasins . Mduiddla Biddine sauds

wieuqreglimddlauarhovaeiausuauinbilassnuiliaauysel

LONE1591999

AT13a InuaTunn. (2546). 1ATIETNNNIEAINVBITLUUANIARUULAZAY DI5ULA N83. INetinug

v A =

ANONEERNS UUUNN. Wedlud : WInenausesln

= eV L3 =

A3l glan, edidy uelle, uaggdldml andy. (2558). msanvInsiisulUain1un1slAlsuesseuy

9 Y

'
=

A1g V1799 Ori. MsansuminerdesinGa U7 18 atuil 3 atufimwanaulsyyivnssesund
uinendevindas adeil 25

Jenet H., Er-Ho Zhan, and E.L. Robinson. HW Virginis a short-period eclipsing binary containing
an sdB star: University of Texas at Austin, Austin, USA; 1992
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NsANEIAMNFURUSYaINSIATIUTIVRIA2 TUTEUUA1IARUIIANAINNTINIES

waINUadns anslygsng
E-mail: kamonchatwichitpanyarak@gmail.com
WENITNY Yanns

LSS HUNTMINYATAII A TANYTYT

unAnge

58UUAAUTIAN (eclipsing binary star system) [ usguuangidszuiuaslaassening
pgnEsaeInniiieveglukuassdumenesidunauulan Saannsodunafiunsdsundas
anuailurugiinmilassmaedouiimumiiuas fu vildaunsnidoyamisainanadady
NFIMTEIIMAL X fUkY y 38N nnkas Baanunsadianldlunsinsmemnsifiweseig 4 16
Fafulassun1sAinunanuasweassuun1aggunan NSVS3635231 fingussasdiiio (1) Anw
AnudtusTessIAduTiiufureInnluszuuAIgaUTIAM (2) AnwABnsmAmnsinesaia o
Y8438UUA13IA8Us1A1 Tneldgrudoya ASAS-SN Variable Stars Database Uanas19ns vluasly
Tusunsu Microsoft Excel amntiuvimsliasesianuainsannsm YuAngUTIAUsLLH gUTIAN
niond warliifnguaandulasldanuduiusvesaudesadnson uii famsanay Wiem
AMTIRDSHNe 9 V993EUUAIARUTIAN Fenan1sAnEEUUAIARUIIAN NSVS3635231 Wuiin1
madnimudesainuazgamniiuinunnmitniindvg Teedonnmadniadeuiiiumtamens
TngaziinsanasvesnasluvBinadenfunsfngUunamieg uaziinguiausugiislonniaig

Tugirdsufiduninnnnanddinisanasweskaunn waglanmisdineife dadiuvesiaias

gaungiinuiiiniluszuuanggysim

(%

AdARY: SEUUANIARUTIAN NTIILES ANUERIEINY QUUNLNURY

AU
izuumﬁﬂ'qﬂiﬂm (eclipsing binary star system) Lﬁuﬁzwmaﬁﬁmaqﬂﬁaaamﬂﬂ%sau
nqudnatsna fszuuanlaasiioveylunuidsves{danmitliaunsadanansiasuulas
arwaisassruuluugfiniisaosnisuntsiy iFond1 nmaAngusen (eclipse) iedunnuas
Sufinaudesainsesniisaosiivaaiaidng q ussernamisazmuiannsnihdeyainass
Dunsmauduiusseninsauainetugiaa 5end nsmues (Lisht curve) ensianansa

danldiiasgimantiviausznisvesnnignelussuule
sruuangLUUlnABnausaTIwuNmNLUUTIa0IYelsud (Classification of Close Binaries

Based on the Roche Model) eanilu 3 Uszian @ (1) Uszan Algol wsalseni1du EA usyuu
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anguuulnddaifisuunniign Usneuseandn 2 ansfiegvinsiuneannis lWusmguuuieniy
(Detached Binaries) (2) Uszinv Beta Lyrae v3oi3onindu £8 Wlussuuamgussinniifamndndu
Aént (Giants) uazamdnylvg (Supergiants) Feiinrmmuiniusiuagiivnalaiviiiu andnazer
IndiudstinseRagasgrineiuinniilin1iiissnes (oval shape) uag (3) Uselnn W Uma viselseni
Fu Ew Wuameuulng Faidiaudniisaosmiadu auase Owarfs) fvuauazauaindndides
fusn awndnisaniniseglndtuninauunadadunniduuufinduContact Binaries) 3U3199830717
faansdaladoann wilimauldhameggusaussam A Muwududemuazaiuasd ol
finsanewmuaansviligudeniasenineiu seenussnm EB uag EW ﬁﬁmaqzyﬁﬂmuuﬁu
B eravhiszuuamgvasunanedunaienludige
JAnwdamaulafiaztinsnuasmesszuuaagguian NSVS3635231 duduwin EA an

AATIEN WemAINTIEmeTaNg 9 Ineldgiudayaann ASAS-SN Variable Stars Database

gUIZeeA
1. WefinwanuduiusvesnsnfouiiuiuremluseuunIgaUsIAINNTIles

2. WaRANWIBNITMAINITILADIANN 9 V8IAIARUTIANAINNTINUAS

Bnsfnw
ARUN 1 N3E319UATIATIEINTINUEIYRITEUUATIARUTIAN NSVS3635231
1.1 dd1%8ya hjd, mag, flux Y9958 UUA1IABUTIAIAN ASAS-SN Variable Stars Database

Inglusunsu Microsoft Excel uagAwInd Phase ¥8353UUAIAQUTIA1 AaUnTs
hjd — epoch
period >
1.2 a5ensmlulusunsu Microsoft Excel Auuali Phase Wuinu x uag Flux Wuwnu y

Phase = MOD<

1.3 @5198UN1591NNNTLATILINITHARDUNBALNTIN AIAUNNT
oT*41mR?
T 4md2

ARUN 2 MIANYITTMAMITITNBIA 9 YB9TTUUAIIAAUTIAN NSVS3635231
oT*4mR?
4md?

TngilSeuiisuanuainavesnniniivguazgndatuanuainesmnmdngvaeilignds

2.1 mdndruvessraiinndlussuuningusian naun1s B =

Wemdndiusrlivesnninisaniuninialug

ad

2.2 yMdndiuvesgaminuian 1 lusEuuaAaYTIA1 NAUNT 7, = i X 2
2 2 2

y By T_f R{
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INMIANIANUFUTUSVINTIAFRUTIN U UYBIAN I UTEUUAIARUTIAN NSVS3635231

AN11508519N 5NN ANUAUNUS TEUINIAMUEINTUTZELIANUNTIAAS LS Fan e 1

11.3 . .
:‘:’f:‘ie. 'Ji. Hﬁ!’i'!
: . T

.s.ﬁ;‘" pa,-c'-
i .

0.000 0.500 1.000 1.500

Phase

A 2R

2.000

A 1 N3 kansANNFITUS eI usuAIETsiUWaYaTTUUANIARUTIAN NSVS635231

INNITANYINTIMKEIIINANA 1 WU NTINGRNTANNEINUINGR ANUFINNTBIRWN Ly

puaItesign Wuvaelinngusien ngusamend uaziingusiaugugiinnuaisu

12.50

11.50 °

Wi g o

10.50
9.50

8.50

Flux (10-8 W/m?)

7.50

6.50

0.2 0.4 0.6 0.8

Phase

o2 282 f Sav'ie s,

‘0

A 2 nsmuansanuduiussEniAnNdetsalnunngiumlaresszuuaigausim

NSVS363523
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ABUY 2 HANITANWIISNITMIATNISIELNBSAN o

[
a a

AMNIIELADTTIAUIUIINANNADIATIRAINNTINKAPD dnaiusriiuazdndiugumgiiaiugg
1ARsm157199 1

M19197 1 HANSANYIMAINITITNDTVBITEUUAARUIIAT NSVS3635231

Parameters NSVS3635231

R

-1 0.61

R,

T

1 1.1

T,

dyUna

N13AN¥IANNFUTLENITANgUIIAITBITEUUAIARUTIAT NSVS3635231 anunsaasunals
St (1) msfinwenuduiusveamaedeufiiiuturesamlussuuamggunaannsmuas taens
FATIERNITanaIaaIiEa1e 9 takn vaeiinguiaUgund viedauainsanauingn nsm
LANDIZLARIUAIRINANAAT IR N TuvaisfigusamAensl vieslanuainaanas s5a3u
nMuaazIAnIUaIINAIAATvUAEnnIarasTlnni U nailignts uarvasdiliiAngy

'
6 a =

371A7 NIINBEIDELAAIAINNAINVDIANNIADT LA (2) AN NANELAIINATINWES AD AN

[ [

ndATLardndIuYeQUNYTNURIANY Bellen 0.61 uay 1.1 MUAIIY

LONEITD9BY
Ohio State University, Department of Astronomy. (4 U U). ASAS-SN Variable Stars Database.
dUAU 25 ‘Wi]?iamau 2563, 970 https://asas-sn.osu.edu/variables/303ec0b2-9ee1-593b-
82a1-0eef9d082a46
A flaunns. (2561). tenaw tilemaudnlalusssurifuessnaa, fumindedl 19, ngamme:

9

wniged.

75 The 7 Thai Astronomical Conference (Student Session)



Oral Presentation (020)

Pulsar map
WEATINYIRIsYS dua
E-mail: 39615@promma.ac.th
AsUInw wevisne yanmsn

Y Y

LSS EUNTMIN AT TANYTYT

UNANED

Waw§ (Pulsan) Aeunasindnad uingluoanimduisdu 4 Fafnanandinsen
ﬁwgusauﬁuawéwmm%a Hesnwasnivaesdyaraniudme fanuamefivaudazai
Jegnidenldifusumisedaiteviunuiiians faduwndiiiessysumiseslan waglsgndsoon
uanlanlufugnlnlewes 10 msfnvufeunuinansisdiinguszasdiiio (1) Wioadaumuui
wagslagldgrudeya Australia Telescope National Facility (ATNF) (2) Ll eldenwasnsdmiuusy
fifan1§szysuntsvesszuuananeidu q lnelddeyaveswasifaingiudeya Australia
Telescope National Facility (ATNF) uazld9esav09a120n8 7T s UUANATIEHT IRz dm3y
\Jufleguesdaiidin anngruteya SIMBAD astronomical Ineidenszuun1a Trappist-1 Faduszuy
pfifinsfunui pasgiiansaluszoud Wunesigifieglu Habitable zone Fsanaidedte

I aada

d4fl¥n (thaipublica.org, 2564) Hansfinwnudmamsuimislildauisansianulannnnitenig
YUBYAULUNITUNIWDIFYYIM wasyUNTWNIF Y ININTaTTLRasnvslimTouiudueg v
AIUNSTILUTRINEYS Yiliiawslietaldlinnais feainnsanandumtasUangneuasunud

o o L

Ad1Agy: Pulsar map, Pulsar, Pioneer 10, 5@14@1;704‘1%%75

AU
Tula.a. 1971 wnuiiwawiigndseenueniantudveiulnlewdss 10 Areauniaiin

aa

ddafiFAnfanunsansraduonld avanunsadilaunuiiiaesle wnudiasnifinaivaesey
duvsvedanliidedidinuenlan esnianiudesssdidudme danuanzivsausiaznig
yiliumsar 1sn (Frank Drake) Wdonldasnfiiudumisirsdaiieviunuiiians lnoumiiuszneu
ludaewags 14 a9 dadnfedunisvesssuvgior wasdulssidudnvuzusuavgiuass
Falavg1uansfanann LannIINIMYUIUFLEWRIHATITUARLAIY LATAIINETIVELAUTIAN
sewhesruugity uasiamiusazn uansiessogineseiessuugiostuiaeiniedu 4
Anwlatienwaulafonfuisnsaine uayiniseuuuiinass Jslddnwinisaiiauny
fitanns Tngldazarving Afaniuaniin wagarunsmyuvesvagiianuaangiudeya Australia
Telescope National Facility (ATNF) 3LAS189fi inkazan15WN 90098y 108aniaens wieldlu

madenians walidayanignenegluszuunrinszsiivangdmiulunegvedaddin
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1.
2.

gUIZeeA
Weaaruiaysingldgiutoya Australia Telescope National Facility (ATNF)

\alienay S nuLHUTTAN TI¥ YA ULMLIYBISTUUATILATIZNBY 9

ASn1sAnwn

naudt 1 a%'wLmuﬁﬁam%‘[ﬂﬂsﬁgﬂuﬁayja Australia Telescope National Facility (ATNF)

1.

mvundeyavesnag1 i desldlunisviunudlawn szovringesiag s Adan1uanan
ANUNSYYU Wae T8 IIT8I9AAUENa19NILANT

é’um%’aaﬂaﬁam%ﬁﬁaﬂmimﬂgméﬁaga Australia Telescope National Facility (ATNF)

wUasiiinuesnending audnanenIuin® wasiawisannssuuiiianiuanAnilussuuiidnain

Ineifinvenfindidugaaudnata Aauns

Y

X=Dcoslcosb,Y =Dsinlcosb,Z =Dsinb

5o D o szogeseviaiasnsiulan I Ae muandnazign uaz b Ae nuanfinassdge

Fonaw197 arunsaldid ovuaud 1 Tnedvdninaeidsil 1) seezvnddndiulan 2)
ftanniifaunsvudunt 1 3ud 3) denwaensliinszane Weriiulenaniswuiaensuiniy
a¥aunnd Tngszymumsmuvesiaensiisuiununsduses HI transition vuikuiiussuy

bYFIUADN

ABUN 2 LEINWAYITAMTULNUTINAYITTZYUAUMUIVDITZUUAIAATIZIDY 9

1.
2.

7

Benangnifiarldlunsaraunniivanseiuwmis Tnadendussuuaansegst TRAPPIST-1
AumtayaiAanIwanin wazszerrisainlanyas TRAPPIST-1 9ang1udeya SIMBAD
astronomical

wUaafiinues TRAPPIST-1 Waens wazanaudnainuwand anfinaniudnfnidussuuiidaain
Mniwhnsiregaauinansanlanluegii TRAPPIST-1

AUILLNITUNTVBINaYS faaunT (Lorimer & Kramer, 2005, p. 70)

1
5.4P 2
p= S

o P Ae muMIMIUYRMATS Uay p Ae MU IsveaTS

ﬁwmmgmﬁé’qmmﬁams’mama Trappist-1 (33 A) Imaguﬁé’qmmﬁams‘mﬂ Trappist-1 (3yuA)
ghpaflentionnin 2p faguii 1

Fonawivmnzanlunsairaunud lnsfiansanain 1) wawr$iamnsaduadvingainlanle

2) szopvindlndiulan 3) Waensdaunisuyudundt 1 3undt uay 4) Bonitaenflknszane

dieifislonamsnuiasnsuiniy

ASTUHUN LYULRBINUMDUNA 1
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c+ a .
= P 105 Geometry Cliff Notes

Destination -
c+d

b | D’ 3 A= 45N (%)
/ ¢ ) B= 4005 ;)

B FrE
1] ~ Pulsar o= A5 2

Earth
¢

Qo

UM 1 msmungundunaiaens 91nan3 Trappist-1 (33 A)
=
NaN1SANYD

aoufl 1 Msairaunuiiiaenslngldgrudeya Australia Telescope National Facility (ATNF)

= =
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UM 2 unuiiagnsidiediiinvedlan

ABUN 2 NITEONWAYSHNNTULNUNNAYISTZYAUNUIVBITZUUAIAATIZIBY 9

J
=
~ 3
= & R
> i &
2 1 F
y &
" Y | F
= < -
~ A A
I

§
7
>
N
/
—
~

—

Sy TS et U -1

e
N

e
7
TN —
eV
N

",
[ TR

s

UM 3 unuiiansinediiinves Trappist-1

The 7™ Thai Astronomical Conference (Student Session)

78



Oral Presentation (020)

dyuna
aauil 1 mMsasrununwagslagldgrudaya Australia Telescope National Facility (ATNF)
wuagsanunsavilalaenisudasiinnainssuuniwandin Tieglussvuiinaainuas

' (%
= v [ 1 6 al a U 1

\denitaeniniszeyindlndiulan Waensiflaunismyudundn 1 Jundt iesinaziiengsuas

5@@1&4‘1’7{LLzJus]’mﬂ%uLﬁanmr;huiU waziaRNWASIYN1INTEAEMUMUL FOU 9 Avanevaenis

dawfislenanisdanenuiaedliundy el wufivanifiadety aeinisssyauniavsures

faw1§ eufununisdures Hi transition nuulasussuuiaugiudes

Aaufl 2 nadenWarsFmTuuuiiwaSsTyiuvsasszuUnATIEBY 9
Tumsdenitaridazdonimsfiansanyunsunisvesdygraniisuiuyui dunnwan§

demanziudtannsfuduinefissuuanienesiiuldvield warlunsaiauwuiivagidmsy

ANONEAIDY 9 oaldNagsnliiuiloudiu

AnRNIINUIZNA

lassud lasuanuyisvd snasarsuslua 1us 19 9 3nyARanaten 1

InvinsertiniarsuPlunuNIUIYeINN 9 YINU VBVUAN UNYNAND AINATITH UATUILTUNS

e e

[y

ATy UnIvIN159nan1duITeNMTIAERSLEIYIR ATNITNY aunsT AFIUSNEILATIY

AvneveveUANANTWITEMTIAERTUINE (BsAnsumvw) Nlilenalunisnyiassil

>N ©

LONEITD9BY

Russel, R. A. (2019). Galactic Navigation using the Pioneer Spacecraft Pulsar Map. Retrieved 1
December 2020, http://dses.science/wp-content/uploads/2020/04/18-Galactic-
Navigation-using-the-Pioneer-Spacecraft-Pulsar-Map.pdf

Russel, R. A. (2019). A Practical Guide for Selecting and Utilizing Pulsars for Galactic Navigation.
Retrieved 2 April 2021, http://dses.science/wp-content/uploads/2020/04/19-A-
Practical-Guide-for-Selecting-and-Utilizing-Pulsars-for-Galactic-Navigation.pdf

ATNF Pulsar Catalogue. Australia Telescope National Facility (ATNF). Retrieved 17 February
2021. From https://www.atnf.csiro.au/research/pulsar/psrcat/

AR 2agnany. Wawndaneuslyal iiaainanuasyan. duduilletud 2 wauniay 2564, 91niiuled

http://thaiastro.nectec.or.th/news/1060/

'
=Y

U3A ysy@e. MsAunUIEUUANILATIElva TRAPPIST-1 AnselanasilvgjgnisAumdinsiiema.

(R

dudusleTuil 2 ngunieu 2564, Mnuduledt https:/thaipublica.org/2017/02/pridi33/
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NN3ANE2ENYBINTEINAIMTINANNTANTAeN T IdunUYRESawUs-Saad
(H-R Diagram) W3suiisufiumsldaouusuasuuuasanslsd (RR Lyrae Variable Star)
WNANEAMN guiny
E-mail: thisitaxxx@gmail.com
AsiUinY weAndy Funmsaa

lsaSulanalnenuineyasal

UnAnge

Tassui d¥ngUszasd il oA nwiszogyinsnesnsegnarmanauainlanlaeldunugd
[B5meUga-Sawad Wisuidisuiunsldnudsuanuueisenslsa seisnsarenmnszgnniomsg
nan (NGC 3201, NGC 5272) waganuusias (NGC 3201 SAW Va7, NGC 5272 SAW V23) fagnasd
15lufin (Robotic Telescope) ¥u1A 0.7 LUAS 31N10AATI Spring Book Useineoaainsidy Unm
N3¥ANAIMNTINAUNIINTAAFEYEYITUNIU (Reduction) frelusunsy Astrolmage] vin15InAwE
(Photometry) ¥84n523nA1IMTINANAI8LUTLATY Aperture Photometry kagdiasieiaIneie H-R
Diagram #1ulUsUATH SAOIMageDS9 wazns ias (Light Curve) WulUsinsy Astrolmage) Wa
NSANYINUINTEEEU9URINTEINATIMTINAL NGC 3201 9nlaniagldunugiligsnyuse-Sawad den
syezviABny 4,394.67 Wislen aaaedeudinsyezate Andufesas 12.11 Tuvaginsly
ATIUTWES NGC 3201 SAW V47 lalanansamsseevinanainszananmsenanainlanta dunsean
pmsanay NGC 5272 ilesannliannsaszyiumaauddundnldegnadmau Jsliasnsariinig
Msfamszeyisanlanianszgnale Tuvafinuusuas NGC 5272 SAW V23 fldrszegaing
Mnlanadeintu 16,412.00 Wsiwn AanledeuIINTzEyiieae Aniduiesay 57.81 uazidesan
foyaitldnnafudeyadilifimeddliiannsoiioufisuamnuunnsediinssuniao sl

o o L

ANEARY: AILUTUAS NTILEY WNUNTESAUTa-FaLad

anutduun

AMUUTUES (Variable Star) foanignéfidauainaudsunladesnann uandainanigneg
drulngluiesihiidan ndesainafouasi anerfindvessndudodsiifvesnngnefinng
WasuwUamesmuainatesunn anudsuasitmun 6 Ussinn Aoaniudsuaiuudang anauds
WAL UUYUIEY) ALUTUEILUURUTIAT ATILUITUAILUUNY U ANIWUTIAINIEUY LagaAILUTIEY
NSy [1]

ANLUTHAIMUUT Y (Pulsating Variables) fn151Ua suudasAinnuasng il esaindu
ussmedinsedeulmegiadudwzdmwalinianisdsunlafinan Wy anauUsuasuuens

915158 (RR Lyrae Variable Star) in1suusuadluiuaiaadendy darunisudswasdy 0.3-1.2 Tu lu
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mMImszegnannlanienszananmsanandagiuliismsfinwmannuasweinnulsiaanuuens

a acé

913bsAuagIinsfinuannuauglEsneUs-Sawas vanseanamsanay [1]

9 9

(%
YY)

Fadur{dnvindsaulaf azAnwiszezvnavesnszgnanimsenas NGC 3201 uag NGC 5272
(Messier 3) Inglémsairaununfidsnuuse-Sawad wagnmsldanuusuasmuuenienslsd NGC 3201
SAW VAT uag NGC 5272 SAW V23 fiflmunisTaasiidu wiethdeyaunduamszesmsanlanis
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2. thamnsggnanmssnauilldnynsandaaasuniuselusunsy Astromage)

3, ﬁwmwmzfﬂqﬂm'msaﬂamﬁmumsa@é’ag@wiumumﬁwmﬁi’mmLLaqé’wIUsLmsu
Aperture Photometry Lagilasiginingmelusunsy SAOImageDS9

4. @579n379 H-R Diagram 284n3589nA1IM3INaN NGC 3201 uag NGC 5272 wagAuIum
5383‘1/1’1\‘1%1ﬂIaﬂﬁﬂﬂizﬂﬂm’ﬁ/}‘i\‘iﬂamﬁgﬂﬁa\‘i

5. 1 mMATILUTHaES NGC 3201 SAW V4T uag NGC 5272 SAW V23 firiunisandgyaiaau
MIUNYINNTIALENT0IN WA lUTLATH Astrolmage)

6. @519N31WUAWDIATILUTUES NGC 3201 SAW VAT uag NGC 5272 SAW V23 Lﬁammu
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m—M+5 '
7. M szEgnntanienseanamsanay neldaunts d = 100 s e m s
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NANISANEN
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WeunIMANNENRUE eI NAT Magnitude B wazAdwild B-V aglaunugiidsnule-Sawad Asgui 1

81 The 7 Thai Astronomical Conference (Student Session)



Flux

Oral Presentation (021)

Main Sequence
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B-V B B-V

a) N7£3nA17 NGC 3201 b) n3zanA1I NGC 5272
g‘ﬂ‘l‘;l 1 1@ng H-R Diagram VINISINATN NGC 3201 wag NGC 5272
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a) NGC 3201 SAW V47 b) NGC 5272 SAW V23
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31]17; 3 @9 Light Curve v@3aMwUswads NGC 3201 SAW V47 wag NGC 5272 SAW V23
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LONE1591999
[1] 3ATAe. (2562). aauUswas. Aududle 25 unsieu 2564, N3 ATIRehttp:/th.wikipedia.ore/wiki/
ATILUTLE
[2] FATA Y. (2561). NGC 3201. Huduiile 3 NUAMUS 2564, 1MNIANAY https://en.wikipedia.org
/wiki/NGC_3201#cite_note-aj139 2 476-3

[3] TR Y. (2561). Messier 3. Auduiileo 3 U1 2564, NIANLY https://en.wikipedia.org
/wiki/Messier 3
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wuudiassnsnszaneiveanszanannssnaunelunuaadnistaiien lasldgudeyanszanam
nssnaufiiogluvenduf SAOImageDS9 1hiayaunai1ans l H-R Diagram e ldlunnsAuanm
szogyafanszananmsanandiala nouarsuvudaesiunsvesnszgansanauaeluniuand
nat1ailen Kan1sAnwInUIINIEINATIMSINaNdIulngazed fuegauuduusnaladiussuy
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nssnauddagueluiidanuaninduay Tnefdnnunaiandeulunsiuaieisdndudesas

58.72
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n32aNAN Ao NaNYBINNNYTRETIAUMELTRgAanAElTia ausaudsldiduas
Uszian Ao nszannnImsanay Wunguassnmgnyoiguintuuaunieiiogsiedusisusdige
Aputneann uaznszanaalaiiinngniiiesnin Wedlinfesmslungy Wuangndengtesuasd
uwssraparafuLiigmawe [1]

= 1

nsznansinay Juurassinvesminninfisusiadunsinay Taasluseu 4 wnunananns
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In3 angnulunszananinsenauiusalindwigadeiuasudiann vilinramaitusudadungy
n3enay Tanamukiuvesnnideutigadagianizlugagudnas nsmszegneanlanfanszanang
nyanaulutagiuldisn1sAinw1annisasng H-R Diagram v84nsEaNATMTNad Inen1sduaana

Tuaduman (Main Sequence Stars) [2]
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[y 1Y [

Aty uAdelldavhdsaulanazAnwvinismsseenaanlanfanszananimsanauitaulalay
n1511TeyaINgIuToyaN1AT1e H-R Diagram wazi1328Enanlauas e uuTIaaIiunyaves

nszanATIMsINALAeluNILaATNIELHBDN
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2. WieaiawuuinaeswiurianseInvsanaunglunuaniniatiaien

ABnsAnen
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2. Mdwonsnas SAOImageDS9 lun1sfsoyavenszaNATImMTINALIINGIUToLA

3. @$19n5 H-R Diagram uansanuduiusseninsAuuniigausinguazAdvild B-v

m-M+5
4. MwnmssEEnINlanianszanamsnay ngldaunts d = 107 s

PIDUMANPINUARALAZDY [3]

5. Tonuas Stellarium Tunisseueyuweluiiiuniuanin (Galaxtic Coordinates)
6. 108IN1NNINTEILMVBINTTINAIMTINALAElunarTntaien Tngldlusunsy
#5795 3 8@ (Graphing Calculator 3D)

7. af1auuuiasensnsgaeiivensEInamsinadnsluniuaainiatiailen

NANFANYA
ot AWNUIYBINTEINATIMTINANNLAIINNTALINN YT BUTIBUAUMLMUITB9N 52N
Armsinauflaangudeya tnenisiiailtalunesalulusunsuasiansim 3 46 azlananisfng

Dudsgud 1

*\]ﬂ@ﬂ?jﬂﬁ’]\iﬂ’]uﬁﬂ% *\]ﬂ@ﬂ?jﬂﬁ’]\iﬂ’]uﬁﬂ%

a) MNNIAUIN b) 3nguTeya
UM 1 uansiunisvainszgananmsinaunigluniuardnisiradenluguuuy 3 &
31NJUN 1 WuNsEanAImsnava Il aenszateiuagiieanuAgILLafa150131N90

AUGNANVRINUART
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Lenanisfiny Aawandlugun 3

Z (kpc) Z (kpc)

1

Y (kpc)

a) MNNTAUIN b) 3nguTeya
sU 3 uansshuvswednszananamssnaumeluniuandmsdraiionluguuy 2 H7
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(Apparent Magnitude)
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Y

[
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LONEIID9BY
[1] 3AMNAE. (2561). nTENA. dudwdle 11 unsAu 2564, N3 ATAE hittp./th.wikipedia.org/wiki/
N5eaNANY
[2] 3AMLAE. (2561). NTLYINANINTINAL. dududle 11 unsiau 2564, :N3ATE httpy/th.wikipedia.
org/wiki/n3gINATINTINAL
[3] ufina slanfisTaa. (2556). AilansAneAsImansideufiinns. ngavme  ddnuimsivnisuas

#ANTVNIANTIFNERS, @NULITYANTIFNENTASIIR (BIANITUAIVL).
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The Study of Lunar Parallax by Using Standard Time and Local Time
Jirawat Suktrakul, Phunapat Jutaphutti, Tanut Noumanong
E-mail : tanut03327@varee.ac.th
Advisor : Bannaruck Tanjaphatkul

Varee Chiangmai School

Abstract

Normally measuring the distance from the moon will be done by comparing the
position of a nearby star or planet from different locations at the same standard time. However,
the standard time doesn’t always represent the real time of the location because each
location will have its own local time depending on the longitude, which maybe affect the
accuracy of the result.

On 17th April 2021, The Lunar Occultation of Mars phenomenon occurred, we were
joined by other teams to observe and take photos for comparing the accuracy of lunar parallax
using the same standard time and local time that is calculated from longitude position. The
data analysis from 8 pair of the locations show that the measurements using the same standard
time have an average error of 4.98%, while the measurements using local time that is
calculated from longitude position have an average error 5.06%. With the only 1.58% different
in accuracy we can conclude that using standard time or local time has less effect than error
from shooting time of each pair location or wrong location pinning.

Keywords : Lunar Parallax, Lunar Occultation, Standard Time, Local Time

Introduction

The Moon is Earth’s only satellite and the most obvious object in our night sky.
Therefore, besides the sun and other stars, humans have been interested in and observed the
moon since ancient times. Over the centuries, the moon has been interpreted as a god and a
planet, as well as a timekeeper and calendar. Different cultures have their own historical,
cultural and religious relationships to the moon. In addition, there are phenomena were
influenced by the moon, such as the tide current.

For the reasons mentioned above, estimating the moon's distance is one thing
everyone is interested in. Normally measuring the distance from the moon will be done by
“Lunar Parallax” method which comparing the position of a nearby star or planet from

different locations at the same time. However, the standard time doesn’t always represent
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the real time of the location because each location will have its own local time depending on
the longitude, which maybe affect the accuracy of the result. On 17" April 2021, the Lunar
Occultation of Mars phenomenon occurred, we were joined by other teams to observe and
take photos for comparing the accuracy of lunar parallax using the same standard time and

local time that is calculated from longitude position.

Research Objective

To compare the accuracy of lunar parallax using the same standard time and local time.

Method
1. Take a photo of moon with Mars nearby from different locations with a DSLR camera through
Dobsonian telescope.
2. Choose a pair of moon picture taken from two locations at the same standard time and
based on different local time that calculate from longitude position.
3. Overlay each pair with “Snapseed” application then measure distance between Mars

position and Moon’s diameter with measuring tool in Photoshop CSé.

' snapseed

Figure 2. Measure the distance between Mars position and Moon’s diameter
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4. Calculate the “Parallax angle” then find the tan of parallax angle.

Poster Presentation (P1)

5. Measure the distance of each pair locations with measuring tool in Google map (pin a

location before taking a photo).

6. Calculate the Moon's distance with parallax formula below;

Moon’s distance = distance between locations/2

tan (Parallax angle/2)

Results

From calculating the distance of Earth to the moon using standard time and local time

are shown in tables below;

Tablel : Distance of Earth to the moon using standard time

Distance from Distance from Error | Time error
Location
Stellarium (km) | calculating (km) | (%) (sec)
Chiang Mai - Phuket 451,416.90 439,591.55 2.62 2
Phuket - Kang Hang Meaw 407,702.99 429,255.24 5.29 -
Kang Hang Meaw — Renu Nakhon 406,500.56 369,854.43 9.02 6
Kok Sawang — Trium Suksa 417,626.34 376,758.81 9.78 2
Kok Sawang — Renu Nakhon 454,966.49 444 831.21 3.45 4
Trat Trakarnkun — Trium Suksa 374,280.98 361,327.80 2.97 -
Trat Trakarnkun — Renu Nakhon 398,431.35 380,053.59 4.61 -
Trium Suksa — Renu Nakhon 389,456.70 381,345.11 2.08 -
Average error 4.98
Table2 : Distance of Earth to the moon using local time
Distance from Distance from Error | Time error
Location
Stellarium (km) | calculating (km) | (%) (sec)
Chiang Mai - Phuket 397,701.49 384,167.14 3.40 -
Phuket - Kang Hang Meaw 398,431.80 370,082.15 7.11 1
Kang Hang Meaw - Renu Nakhon 398,972.20 365,454.74 8.41 2
Kok Sawang — Trium Suksa 399,325.60 367,204.64 8.04 6
Kok Sawang — Renu Nakhon 400,960.50 408,585.58 1.90 -
Trat Trakarnkun — Trium Suksa 399,040.49 372,403.75 6.67 -
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Trat Trakarnkun — Renu Nakhon 400,810.59 417,387.21 4.13 1
Trium Suksa — Renu Nakhon 400,545.75 397,257.89 0.82 2
Average error 5.06
Conclusion

From the results, calculating the distance of Earth to the moon using standard time
has more accuracy than local time. However, the difference was only 1.58% we can conclude
that using standard time or local time has less effect the accuracy than error from shooting
time of each pair location or wrong location pinning. As be shown in table 1 which using
standard time of the Moon picture between Kang Hang Meaw and Renu Nakhon, that has
error of time at 6 seconds, then calculating error is 9.02%. While the result in table 2 which
using local time, the calculating error between Kok Sawang and Trium Suksa that has error of
shooting time at 6 seconds is 8.04%. In addition, the results in both table 1 and 2 are shown
that calculating error of Kang Hang Meaw — Renu Nakhon, using standard time, and Kok Sawang
— Trium Suksa, using local time, are the highest error value which maybe from location pinning
error. From the analysis of all mention above, using the same standard time in different
locations for measuring the distance from the Moon has no effect to Lunar parallax method

accuracy.
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