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Lunar Occultation of Venus

Wong Pro Ject, Lim Li Xiang

E-mail: (xlim2002@gmail.com
Instructor: Chin Wei loon

Remote Astronomy Observation Team, Hin Hua High School, Malaysia

Abstract

On 18 September 2017, a group of 11 students from Hin Hua High School have
observed the lunar occultation of Planet Venus phenomena. The observation was
conducted at the viewing platform of Hin Hua Observatory with an 80mm diameter F7
Refraction telescope and a 102mm diameter F13 Catadioptric telescope. All image was
taken using a DSLR and a smartphone which were attached onto the telescope respectively.
The observation started at 6 a.m. and ended at 8 a.m. The observation was doing fine at
the beginning until 7:10 am, when the Venus was getting extremely close to the moon. The
clouds start forming at the line of sisht and blocked the moon at about 8 a.m. The
observation can be claimed as a partially success. The data analysis results show that the
Planet Venus graze on the lunar limb and not being fully occulted by the moon. In the
future, we hope that we can get more chances to observe more such astronomical

phenomenon because we are able to learn something from the event.

Keywords: Lunar occultation, Venus, Moon, Lunar limb grazing, Hin Hua High School

Background

The moon travels on a path in our sky that is called the ecliptic. It represents the
plane of our solar system and that approximate area is where the sun, moon and planets
travel in our sky. This means that the moon can sometimes pass in front of distant planets
and stars. We called lunar occultation. Of the most interest scientifically are "grazing
occultations." These happen when the moon's visible edge, or limb, passes by a planet or
star. As the moon moves along its path during a grazing occultation, the star or the planet
can wink in and out of sight. If there are multiple people watching the grazing at the same
time, it can reveal much about the objects involved in the occultation or about general

astronomical principles. Observers can learn more about the moon's topography, which can
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help with the exact timing of solar eclipses. Such observations are useful for refining
knowledge of the positions and motions of stars, and can be used to improve parameters
such as the tilt of the Earth's equator relative to the ecliptic and even the rotation of the

Milky Way galaxy.

Objective

On 18 September 2017, the lunar occultation of Venus was occurred and this
phenomena is visible in Malaysia. From the calculation by local amateur astronomer with
Occult 4.2.0 software, our observing venue at Hin Hua High School is located at the edge
of the area that can observe the Venus graze along the lunar limb. Thus, the objective of
doing the observation is to observe what we can see when we are at the occultation limit
line in order to verify how good is the software calculation. Besides that, we hope to see
the Venus apparent disk would getting partially covered by the mountains on the lunar
limb. If it is, then our data can be used for research usage. Our another objective is to record

the data with some different methods.
Study Method

We implemented three methods to record the phenomena. First method was
record the data by drawing the position of Venus when it approaching to the moon. This
was visually done by observation through Vixen 8-inch telescope . The second method was
using a DSLR camera with an 80mm telescope to photograph the occultation. processes.
The third method was attaching a smartphone onto a 102mm Catadioptric telescope with
a 25mm eyepiece. Images for both second and third method was taken every 30 seconds

to 1 minute interval.
Transcript

Because of the clouds, we are not able to observe the moment when Venus closest
to the lunar limb. From all the captured images, we align the moon on each images by
using PhotoShop function, lighten to stack the images to show the path of Venus movement

approaching the lunar limb.

2 THE 5" THAI ASTRONOMICAL CONFERENCE (Student Session)



Conclude

This observation is a partially success. We managed to record the data on the first
half of the observation program. Even though we faced the weather problem when critical
time approached, but we were able to capture some photos before the weather turned
bad. Therefore, we only could estimate the path of the Venus movement according to
those images taken and we knew that the Venus was going to pass by the lunar limb at a
very near distance. In the future, we hope we are getting more chances like this so that we
can gain more observation experiences and further contribute useful observation data to
the astronomy community.

Reference

1.http://falakonline.net/semesta/2017/09/saksikanfenomena-penghijaban-zuhrah-oleh-
bulan-18-sep-2017/ 2.https://www.google.com/amp/s/amp.space.com/33946-

occultations.html 3.https://occultations.org/occultations/what-is-an-occultation/

THE 5" THAI ASTRONOMICAL CONFERENCE (Student Session) 3



Astrometry observation of Asteroids at Hin Hua Observatory
Lim Ming Jie
E-mail: limm522@yahoo.com
Instructor: Chin Wei Loon

Remote Astronomy Observation Team, Hin Hua High School, Malaysia

Abstract

On 1st - 3rd October 2017, a group of student from Hin Hua High School have
observed several asteroids which is 704 Interamnia, 980 Anacostia, 433 Eros, 999 Zachia,
1285 Julietta, and 3032 Evans. The observation was conducted at the Hin Hua Observatory
that houses a 406mm diameter F6.8 S-C telescope. All image data were calibrated with
bias, dark and flat frames to reduce unwanted artifacts that recorded during data acquisition
by using Maxim DL software. Herbert Raab’s Astrometrica software was used to conduct the
astrometry measurement. We submitted the observation results to The IAU Minor Planet
Center and Hin Hua Observatory officially received an observatory code as O50 on 21th
November 2017. In future, we hope to provide useful observation data for Minor Planet

Center and also improve our observation and studies of asteroids.

Keywords: Astrometry, Asteroid, Hin Hua Observatory, Observatory code, Minor planet

Background

Astrometry is a branch of astronomy which involves precise measurements of
positions and movements of stars and other celestial bodies. We can obtain orbital
elements of minor planets from the astrometry measurement on asteroid observation.
These data can be collected by The International Astronomical Union’s Minor Planet Centre
(MPC) to compute and update the orbital elements of minor planets. Another important
point of doing astrometry measurement on asteroids is to predict the NEOs’s close
approach statistic and theirs Earth-impact threat. The light curve study on minor planets
provides the rotation rate and composition of them which helps to study the origin of solar
system. Lastly, we can compete our results with central data and improve our observations

depends on the factors which cause errors in measurement.
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Objective

The main objectives of this asteroid observation is to study the positions determination
method and the attempt to plot the light curve of the observed asteroids which are 704
Interamnia, 980 Anacostia, 433 Eros, 999 Zachia, 1285 Julietta, and 3032 Evans. The brightness
change of an asteroid is due to its irregular shape reflects light differently as it rotates and the
distance changes from the asteroid to us. We can obtain the rotation rate of asteroids by
analysing their light curve.

Study method

704 Interamnia, 980 Anacostia, 433 Eros, 999 Zachia, 1285 Julietta, and 3032 Evans
were observed on 1st - 3rd October 2017 at Hin Hua Observatory which is located at Klang,
Malaysia. The site has longitude of 101.4393° East of Greenwich meridian and latitude of
3.0334 North of equator with altitude of 56.2m above sea level. Meade LX200GPS 16” was
used to observed the targets. There was a 0.62x reducer between the CCD (SBIG STF-8300M)
and the telescope. The observable field of view is 36.2093 x 28.7915 arc-minutes, hence
the pixel scale is equal to 1.945 arc-seconds per pixel (3x3 binning).

Each minor planet was observed over a period of an hour for three times in three
different nights. The Maxlm DL 5 software was used to capture 240 image data for each
target each night by using luminance filter. The exposure time of each image data is 15
seconds. All image data was calibrated with calibration frames to reduce the thermal noise
signals and readout noise signals. By stacking the image data for each asteroid, we can see
the ‘star-trail’ form by the movement of the asteroid relative to the background stars.
Three target asteroids which were 704 Interamnia, 980 Anacostia, 999 Zachia have been

observed for an hour. The stacked images show the motion path of each asteroid in one

hour.

Few image data of each observation in an hour were selected to be analysed.

Herbert Raab’s Astrometrica software was used to conduct the astrometry measurement
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namely the plate constants solving and position determination. First, a number of
comparison stars (at least three comparison stars) which have known position refer to UCAC
4 catalogue were selected to determine the plate constants of the system. These constants
define how the (x,y) coordinates of stars in the image relate to real RA and Dec position in
the sky. After the plate constants were solved, we can easily determine the position of
target asteroid along with the measured coordinates of comparison stars. By a mouse click
on the asteroid in the image data, the measurements was done and being recorded in a
text file according to MPC format. After that, the data was reported via e-mail to

obs@cfa.havard.edu. The astrometry results were compared with the astrometry position

prediction in the NASA JPL HORIZONS web-interface to determine the measurement error.
The measurements have error of +0.02 arc-seconds on the axis of Right Ascension and +0.2

arc-seconds on the axis of declination.

) MPC-Report-2016_10 - Notepad o )

007 €301 5 3 260 1 s g
007 <201 150745 3 27.08 —21 4.7 o

Astrometry report of observation from 1st - 3rd October 2017 in MPC format.
Astrometry report in MPC format contain the observatory’s address, the details of telescope
setup used and the observation details such as date of observation, observed RA and Dec,
observed magnitude and band, and also observatory code.

On 2nd June 2018 (19:16:31 UTC), 120 image data of 407 Arachne was captured in

30 second exposure time each in photographic R filter to plot the light curve.

Light curve

——Magnitude

Eus

&
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o | e Time/days

However, nothing can be determined due to the long rotation period (22.62 hours) of 407

Arachne.
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Conclude

As a result of reporting the astrometry report of observation in Hin Hua observatory
from 1st - 3rd October 2017, Hin Hua observatory was assigned an observatory code as O50
in 21th November 2016. There were error measurements on the plotting of the light curve
and clearly one hour observation time was not enough to determine the rotation period of
407 Arachne. There are still a lot more to improve in observation equipment and the error
measurements due to the light pollution and weather condition is unavoidable. We must
do our best in everything no matter observation ways or data analysing to produce good
astrometry outcome.

Reference

https://www.minorplanetcenter.net/iau/info/Astrometry.html

https://lco.global/education/resources/plotting-an-asteroid-light-curve

https://ssd.jplnasa.gov/horizons.cgi#top

https:.//www.astroshop.eu/cameras/sbig-camera-stf-8300m/p,47233
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Astrophotography with short DSLR lenses
C. J. Koo, H. W. Kim, K.C. Chin*
*E-mail: kcchin@schs.edu.my

Plenty Out There Astronomy Club, Sabah Chinese High School, Tawau, Sabah, Malaysia.

Abstract

This paper reports the astrophotos captured by our astronomy club’s members to
image the beautiful night sky by using short focal length lenses on a DSLR camera. Besides
mastering our astrophotography skills, this paper also aims to increase the awareness of the
public towards the global light pollution problems. The focal length of the lenses used in
this paper are 18 mm, 50 mm and 105 mm. During exposure, the camera was attached on
a Star Adventurer (Sky-Watcher) tracker in order to compensate the movement of the stars
due to the Earth’s rotation. Some of the regions that had been imaged in this work include
the Carina constellation, the summer Milky Way and the Orion Nebula. The pictures were
then stacked with Starry Sky Stacker while Adobe Photoshop CS6 was applied to enhance
the saturation and contract. In conclusion, we show that amazing astrophotography is
possible with short focal length lenses or even with kit lens. Some deep sky objects (DSO)
such as nebulae and galaxies can be clearly seen after stack. We believe that this technique

can bring astronomy closer to the community.

Introduction

The universe contains countless stars but most of them are beyond the focus of
the human eye. Although the human eye is an excellent organ, it lacks the vision to observe
faint stars or nebula. Therefore, people invented the telescope. With telescopes, people
could widen their vision, seeing more stars and celestial phenomena which they had not
seen before. However, the human eye cannot accumulate enough light. Hence,
astrophotography is formed.

In the mid-19" century, astronomers thought of using photography to capture the
stars; thus astrophotography is borned. Since then, the quality of the images are getting
better. Thus, the status of astrophotography has become more and more important. In
today’s astronomy, there is a big desire to do astronomical research with the photography

technology.
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With the increasing popularity of the camera and the advancement of the
technology, the field of astrophotography has emerged as a popular astronomy
phenomenon worldwide. We believe that this technique can promote astronomy closer to
the community. This paper also aims to show the possibility of capturing faint stars and the
nebulae by using DSLR kit lens.

Experimental details

A Nikon D5200 DSLR camera and a Canon 650D DSLR camera together with Sky-
Watcher Star Adventurer tracker are set on tripods respectively. The Sky-watcher Star
Adventurer tracker is used to track the movement of the celestial objects due to the Earth’s
continuous rotation. The Canon 650D camera with a 18 mm, F3.5 kit lens were used to
capture the summer Milky Way. The exposure time was set to 5 minutes. The Nikon D5200
camera with a 50 mm, F1.8 lens were used to capture the Carina Nebula, the Andromeda
Galaxy and the Nebulae in Cygnus. Each exposure was limited to 90 seconds while the
photo of the Orion Nebula was taken with lens of 105 mm focal length, F2.8 attached on
the Nikon D5200 camera. The exposure time was set at 60 seconds each.

For the post-processing of the photos, the computer software Starry Sky Stacker was
used to stack multiple photos into one single picture. By stacking the photos, we can
significantly reduce the noise and increase the amount of photons of the photos. The
Adobe Photoshop CS6 was then applied to enhance the brightness and the colour

saturation of the photos.

Result and Discussion
The processed images of the summer Milky Way, the Carina Nebula, the Andromeda

Galaxy, the Orion Nebula and the Nebulae in Cygnus were shown in Figure 1, 2, 3, 4 and 5.

Figure 1 The summer Milky Way after post-
processing, single frame with 5 minutes

exposure.
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Figure 2 Photo of the Carina Nebula with Crux Constellation after post-processing. Total exposure

time = 30 minutes.

Figure 3 Photograph of the Andromeda Galaxy after post-processing and cropped. Total

exposure time = 30
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Figure 4 Photo of the Orion Nebula after

post-processing and cropped. Total exposure

time = 17 minutes.

Figure 5 Photo of Nebulae in Cygnus after post-

processing and cropped. Total exposure time = 30

minutes.

The images in Figures 1 to 5 show that astrophotography of various types of celestial
objects including faint nebulae and galaxies is possible with short DSLR lenses or even with
kit lenses. The advanced development of image sensor in camera industry has opened up
a new window for the growth of astrophotography. Astrophotography is a great way to teach
science in a visual hands-on manner. It also provides a breakthrough to mathematical-
phobia that many non-science majors are having. Through these images, we can learn the
meaning of the colours of the celestial objects. We can also review some of the fainter

objects like outer deep space galaxies and these could tell us of their innate structures.

Conclusion

This paper shows that the DSLR with short lenses is sufficient for amateur
astronomers to encapsulate the beauty of our night stars. This technique can be a useful

tool to promote astronomy and bring the community closer to the wonders of our universe.
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Tony Miller. (2017). How do | calculate the diameter of the shadow (umbra) cast
by the Moon to the Earth's surface during a solar eclipse?. Retrieved March
27, 2018, from https://www.quora.com/How-do-I-calculate-the-diameter-of-the-
shadow-umbra-cast-by-the-Moon-to-the-Earths-surface-during-a-solar-eclipse

Total lunar eclipse on January 31 2018 (Thailand). (2016). Retrieved January 20,
2018, from https//mwwv.vercalendario.info/en/moon/thailand-31-january- 2018.html
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vigulnla (Tycho Crater) 91ANTIATIEVURLA

fuvieil | A2menaAdY naulaaslifa vigulnla (Tycho Crater)
UINIFIU (Copernicus Crater)
mm) AUEIAFUTIANY sniiny ANuEIARLTIANY 19wy
(Mm) (Mm)
1 597.36 597.41 Na 597.41 Na
2 568.61 568.59 Fe 568.59 Fe
3 541.20 541.26 Fe 541.26 Fe

a = I3 P fa v .
NMTNT 1 nnsanwesrlsenaununiivemqulalesifa (Copernicus Crater)

waulnla (Tycho Crater).  UUANALNS WU YATEYAAIINENIARUAMIAATDINTINTIVNA 5 70

IngArugmpaunnuiinioglugag 541.26 - 597.41Mm Usznoumes s Na, Fe usduszneu

Tur9AUE1IAAUNILATILVIDDNIN

A19197 3 YATBYAYIAINEIATY LDTATIZVIVINITADULAY N1TEBUNINIRUVDIANUET

AAUTDILAS (Redshift, Blueshift)

AuniLg ANNEIAAUTIANY ﬂmum'sﬂgummg’m NAA19AIUY2 mMsiaouvasannsy
Mmm) Mmm) ARu
1 597.41 597.36 0.05 Lfdi‘EJUM'NLLGN
2 568.60 568.58 0.02 Lfdi‘EJUM'NLLGN
3 541.26 541.20 0.06 Lfdi‘EJUM'NLLGN

N ¢ o = T a = .
1NMITIN 3 ANFANYINITEADULAY NITLA DUNINULIUVBIAINUYIIAA UVBDILLAY (Redshift,

Blueshift) WU IN1SLa0UNILAY kANII1N99UNSLN1SPAUNILUINIARSEBNMGLAN
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W5 IMoeAUTENBUTBINTUNSTIny IHun Na, Fe Fsflmnuaenndesiusinesduszneuves
madunsilafinisduny dmiunisAnyin1sideunisuns M9IAoUN1ILAIYDIANNEIAFUYDS
wasanawnasy (Redshift, Blueshift) wugn finsidouniouns wansin aedunidnisadouiily
1alpaseanvindlan

AnAnssuUsENA

Tun1sdarinlasea1us een1sfnuisinesdusznovuoinsdunsd vevounn
UN9ANT NS F28Y 9191587 UTAEY Wnguale amandi uar uiBaNIuYIY Funsid oy
v fiden T3 Sunseansuienni (83dnsusTy) wastneling feufsssu Qﬁmmzyma
A131AERNS 91 Michigan Technological University @115 una5lu Az mﬂﬁ’mmf‘ﬁl
Fndudedldlunisilasenu gavied voveuqmane]uInIT Augagng uatsEn1Fous
Inenmans lsaSeugsugiond faduayulunsdavinlassnu auasuaziilouy fisnulasenisi
T uuzihnsllusunsuiionsinsssiteya wavveveunn Aamie Al waziilous uidud
$n flrihdddalumasiiunuadsilidioadluded

UTIUIYNTY

ufine SanRnIIl. (2559). glemsAnwanamanfiBafoins. quivinisivinisuazdenns
NNANTIANENT F010UIEAITIAIERTWIATIR (DIANTTURITL).

AugNMITeudInemanslanuazasienans. adeduns. [poulat] 1addlaan

http://www.lesa.biz/astronomy/solar-system/planets/earth/moon.

AugNMIeudinermanslanuazaseans. anasuvasana. [paulad] wWidsldan

http://www.lesa.biz/astronomy/star-properties/stellar-spectrum.

AugNMITeudIneimanslanuazasienans. adeduns. [peulat] 1hdelaan

http://www.lesa.biz/astronomy/solar-system/planets/earth/moon.

atifumsmaniuiani(esdnsumu). ssdlinenmasdunsidesdu. oulal]

wWdaldann http://www.narit.or.th/index.php/nso/987-introduction-to-lunar-geology-5

F. Cochard& O. Thizy. Echelle spectrograph (aaulail). i1dislaain https://www.shelyak.com.

The Institute for Green and Sustainable Science. The Sun's Continuous Spectrum.

URL: http://igss.wikidot.com/the-sun-s-continuous-spectrum.
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WLAMIUEA I1UUA7
E-mail: kunanon267@gmail.com
AsiUs Y wesTuds gassainsd

LSS HUUAUINE AT IAINYTYT
UNANED

1As9uldariduieAnwinismiAAuLUY (flattening) wartAtnuwuunla lumean
ANUVUILUUYDININGAAUR AILESharANELSEa lagaenImAIngiaus annaealnsmssal
noUlailluiarananenIngiaud aiasiarangstaanguteyadumeiiug wadldlusunsy
~ (v 1 6 1 a—b = o 1 P v

photoshop tila3nvmaluuausieg vesmuaszsiuarligns £ = — e wud Weld
oA 1% = v A a A 9w | a s
amgefiigannaemeuluiliou anwgiaualiAnNuLUMade 0.0650 Welinwdrgandumnes
\wa AngiauAdaAIANuLULRaY 0.0648 Aruansilaianuiumaiy 0.0932 andgisiaia1niy
wuulad 8 00242 kaztd aunA1ANLULT LA WA I ARNUILY wYeInIlneldgns

15w2
8nGf

|

ANRANSHANUMUUY 653.22 kg/m® AALARBY 5.33% wazA1lglstialinIALvuIkLy 1,070.16

5 WUIAINGAEUANANUAUILLLLLEY 1,270.88 ke/m’ AAIALAGDY 4.16%

kg/m?® anupanaAfiow 17.04% lagUadeNilnafonduuuLABdnTINTILUTOUR DY ATIIVIUILIY

WAL lUIUAAINURBEVBIANBATIE
AMEIATY: AUKUUTDIATBATIZA, flattening, AMUNUIMULTDINAATIEN

AU

'
6 al

maesgiuia Wunmaiesgidiiaumausovsitedunitnieneiiu fuveslousn
i IeeSuneliluntede principia dedfianiiilot w.m.2230 (A.A.1687) AgTUNTMLTEUR LD
yesingiduvesivaluaninaunaawilsus1auuy oblate ellipsoid (oblate spheroid) TngArAdny
anukuuiiazduegfutadevsmenimuessm Genevlasmuianuaulaidnuuedugues
pmwTzuiad aruduTus fuaus innsmenmassenaasitug ogdlstns Tnsanmsauay
ToyanuindnuvargUisdugui i uveanunsgidednuaznsanauuiunienss (oblate
spheroid %o ellipsoid) FsfiaunisendinenansfianansaldlunsfuauasmAALwULTeIn 1
w9129l leamnsndunavnAmLLULTe s Esldd I alassenildmeneudua v

TayaiinIndnuaeanusunlauduiusifgItesiuaniRnnen MY AT e a1l
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1. JAUAZATUIUIAIAULULTDIANILATIZI 2nn15lElUsWATH photoshop

2. AMUIUAIAMNRUILLLINANNLUUAATLIULA

3. ANYIANUAUNUSYRIAUUTRNIINIBAINVBIATIATIZIANUAIAINULUL

ad
A5n15ANW

1. grenmanangiauflasldnaednsvssaineUleiou

2. AUMNNANEAINGTAUR ANtEsSuazAIgLTa 3nguteyaluBumesiun
3. MAANEIRRETRMNY A wazuny D aangunmmates am saelusunsy

photoshop laefmualii @ fie Asalaunugudans uar b fe Ardalinnuuudunie 16

(©)
JUT 1 fee935n1sinewny a uag unu b ¥0snnImgiaun aanskazangLsia

(a) Mgriaustenmatnnasmellellon  (b) AnangrauAandumesiug A.A.2017

(€) AN BUMBTIUA A.A.2009 (d) Mg TANBUMBTIUA A.A.2007

4. MUINAIANLLULYDINNIATIRRINA MENelngldans [ =

5. NAABIATUINAIANUNUILUUYBIATIIATIENIINAINNLUY La8dalUasa1naNn1ses

) g 3 w?
Sir Harold Jeffreys f= s lagm = ——

VG

ma?
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Wenwuald  p A9 AIANULILLLYIA (kg/m3)
G Ao AASTlENANEINE = 6.672 x 107! (m3 /kg.s?)

f

w

9 ANAIULUUTBIAN?

o))}

[y

9 ANTNTINTUYUTBUFILDIVRINNUATIEN (rad/s)

o) !

Wiypiter = 1.773x 10" rad /s wsgpyrn = 1.636 x 10* rad /s wyranus = 1.041 x 10* rad/s

c
ma?

1w

A9 A1DFIIAIUVDILUIUAAINULRDYUDIAIATIZI

(miz)]upim -025¢ (o) =0210 (1) =022

6. WUSUWIBUAIAIUVUIRUILYBIAIATIEYIINgUToYE

NAaNISANY

ANTINAIAINLIILAY a LAz b LAZAIANULULYBIANIATIZH

ANNEIIUNU @ WAz UNU b Mwarearuasizinnassnalleiisunazgrudeyaludumasiua (mm)
Jupiter (naUlw
4 - Jupiter Saturn Uranus
n WIEY))
a b a b a b a b
1 9.70 9.08 99.30 92.95 91.20 82.00 23.35 22.80
2 9.13 8.55 91.25 85.00 298.35 271.10 23.45 22.85
3 10.25 9.56 65.50 61.50 114.00 103.50 10.95 10.70
\nde 9.69 9.06 85.35 79.82 167.85 152.20 19.25 18.78
ALY
f a-b 0.0650 0.0648 0.0932 0.0242
1k

A1519US8UEIBU ANAMARLILULLDSE AUAINMUILLLNAUIalA AR

ANNATIZA
aunuuiy (kg /m3) Jupiter(naulsy
- Jupiter Saturn Uranus
Leu)
Foyafiduaailsdandrmiuuuy 1,274.33 1,267.42 653.22 1,070.16
Joyaandumnesiun 1,326.00 1,326.00 687.00 1,290.00
AaALAADU (%) 3.90 4.42 4.92 17.04
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i = v i v = v aa = = 9 i
WU Weldnmagainnassnallewiisy anngiaufdaAiauLuuRay 0.0650 Waldnmany
INBUMBIIUA ANINRAUATAIANURULLAEE 0.0648 A1LEISTANANUKULLREAE 0.0932 AT

v a1 a P ) 1 PN o 1 1
YLIUANAIAINULUULRAY 0.0242 LLa%LQJBUWF‘TW’T)’]QJLL‘Uu%%ﬂlmﬂﬂﬂujmﬁﬂﬂﬁﬂ’l']MﬁuqLLU‘LPU@QW]’J
1502

—59_ udpnangRaufdanunuinduiad e 1,267.42 kg/m3
12152l
4 2\ma

ANALATOU 4.42% ANLEsANUMUIMILAAY 653.22 kg/m® Aanaladeu 4.92% adgisiladl

1NFUNIT p =

AUYUILULLREY 1,070.16 kg/m3 AanawAasu 17.04% F9U99uNTNanoAULULARsRIINTS
MYUTBUARDY AIANUUIMULLAZIIIUARAINR08TBINILATIEN IAEAIAULULIZWUSHURSS

UNIINTVYUTOUAILDY WAFZWUSHNRUAUANUTIMILLAZIILIUARIIURDEYRINTILATIEN

AnRNIsNUIZNIA

v @ d'

HInvivevauRnANAISIYTY 5T ANATIUSIMIlAT LA EE9INan1 T

Y

aa ada 1

ANSIANANT UM SA (AN )Y T5e1dun) dvsudeiauanug Auugi mAdadsa19e

&9

[ 1 v

VUDUNTLAMINUFBIUIBNIT Y3F F¥ninaUnU §81U38NSLS S UU UMW TIATIV ALY TUS

<9 9

Y 1 )

TnsaduanunsiunalunsidnTIneuTka I LAUOHAIY VOVBUAM AMATARAAT ALY 71

Tmdaslauaztofnsineg vensiuveunseaAn Ao Anlfgualavatiuauulunng o
v a
LANE11989

a0 WITEANTIAIAN SIS YIRA. SPUUEREE (SOLAR SYSTEM).

httpy/Avwwi.carnbridge ore/core/terms, The shapes of planets and rmoons. dUdwdle 15
furAn 2561

https://nssdc.gsfc.nasa.gov/planetary/factsheet/jupiterfact.ntml, dududle 5 unsAw 2561
https://nssdc.gsfc.nasa.gov/planetary/factsheet/saturnfact.ntml, Zuduile 7 unsau 2561
http://thaiastro.nectec.or.th/library/solarsystem/planets.ntml, dududle 3 flurmw 2561

https://en.wikipedia.ore/wiki/Flattening, Fufuile 10 flutaw 2561
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uNaNdAva Aae
E-mail: nisachon.kumlue@gmail.com
A= a o
ASNUINE WIBLURT TUA

Y

15958 UATAN AR INYIANTIINIAUIU

UNANED

msfinmadsiifanUszasdifiomaunsleasesineamesifaussiouUasaunisleas
Dudeswuss negenmuinsnigsianisndealvamssalsings v ouuauundunuaugna
05 wATINVEgATIaAINIHAESA 7 50U NeruImTTY uasvdn THnafudeya 24 Yu dud
Juil 21 weedneu fe 23 Suana w.A.2560 Bt assesd A sululuudag Sulasld
Tusunsu DS9 wdrthmaesnsmaudiiusserisiwniaivdsulufunafiomaumslaas th
aumslassulaaduanudlugiefiuyud aunsolddu udr3 whluumululusunsy Mixaafts anu
gnduegsitEresntuNslas nmsAnymuTlaaunsleasresduta Inmdenasloiuseu
Ju 4.29 + 3.66 Ju, 827 + 5.05% T wag 11.63 +13.60 Ju AusIAU wazas1aldndesnunsvadlaw
soulsilultn €3 Tty F#3 uazauuseaiu G4 dnlimngrudotaiivsui it DH6 woliea
D F5 Suuiealu aa Tnadedu 643 Tewsewlu €3 aau3nsvemmngiaud laun lole els
U1 uniifin uazandals lalun DH6 D#5 DHA waz C3 ANUAIAU AIUTINITVBINTIES Ll Hind Lo
ganna wiia Alotl 3 uazlniu 16ldln CHT G6 Cie Cib Atd wag C3 mudidy wagilothunumly
Tusunsu Mixcrafts anudmaauegesievesnuud iilnlfaussilnseuasiitonyaiiae

AdALY: UINIANIeLsTE

A dunn

AUPILITNTIG LUIAANEITUATIINANUTEI RARULMAZ T 1E UL INYDIATUNTLADS
P ¢ v & ' s 9 = oA < VIR A Ad &
NUYWIAUNUINUUA AL ALY TgtnausInudndlolafmunsliamaiuiinnudnidu
dadiuingq du azfnnnulmsistunazinUvglugatulddunnindnsdiuseninaunislaas
Yo uasen fulinaussil Tanvaziludndiuite) wukeiiu aussuiknsnanindsgnues
Tuyaesvesadiamansinnnii gAnwdufanuasddnsavansalfsununislanaswesusng
angsialidunusslavield waranunsavildegnals annsfnwvilinuinsansaudainu
& al | A 3 va 1% ] I3 =] Ry e =
Duenudlugwnuyedanansalagulduasiuiasdunmsligideswmunitues fAnwiweaiy
FWLINVOANNIRRUNTHAYTHA 7 TOU WILYUNNTTY UATTIVEN TUMTaIEAMUTINIAIELSTA
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TUsunsu sky chart
2. thyuseilalugnivanluiuled www.astrometry.com itel#guil wes wéathan matchlu
Tusunsu DS9 ndufafifrluszuiuuny x vesmmesdaasamuinsluwtas Sululusunsy DS9
wdihfifaveanuinsinauduiitanigisda diarildumdonnsmseninaszozvesaniuing
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Funisudaaduanufan f=1/T
4. fmualruilutisfiuyedlFiureauinsmmenanidu 13081 Hz viowhAuldn C3 il
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313 nduthaas K fildinguivadvesu3nsmsdy q Wemanudlugaefiuywdlddy
YBIANIUITNTARZA
5. thanwdande 5. wiisuiumssmuivedifnusazsufomitnausivesusaznig
6. liinusazaaunululusunsy Mixcraft 8 Recording Studio musnsnauegsinefimlgly
Y03, Welafianiadeusnasuseunionfufunusedeaiosmusinumamya
7. vmude 3. -6. wildA1un1slAIsUeIUIINIANELITARIN https://airandspace.si.edu
8. Yeute 2.- 6. lagldaun1slAasueeuTINeTnINgRAUALAE AILEITIN hitps://solarsystem.
nasa.gov/moons
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LONET81984
s fafinssn (2556). gilensAnumsimaniiaufoRnig. Ruiededt 3. Tedu: dwin
UINTIVINTUAZENTAUMNALAITIAIERT A010UIEAITIFNER TR TIR(DIANTTUAIBL).
Note names of music [paulail] @uAuain: http://www.sengpielaudio.com/calculator-
notenames.htm (2 #a1AN 2560)
THE MOONS OF URANUS [paulati] @uAuain: https://airandspace.si.edu/exhibitions/
exploring-the-planets/online/solar-system/uranus/moons.cfm (30 #a1@u 2560)
TRAPPIST Sounds: TRAPPIST-1 Planetary System Translated Directly Into Music [ooulai]

JUALAIN: http://www.system-sounds.com/trappist-sounds/ (2 faax 2560)
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14338 aperture photometry Wisufua1819898 A pad1ansmluas U doya HID_UTC waz
Magnitude 11a313nsiilevaafiaalagnig Differentiation aunsinaludea@uiu2) Aazls
A" HID wagAn epoch 9MN&NNTT HID=HJD,+PE nendsnisuuastoyanisdumesitnudingle

AUN1T y = 5772 +0.7903x LilalaA1 epoch La1dIN1@519n519W T8 HID AdA1AINEIN9

'
o [

A1gaiuAl Epoch Avglamueany 1A a ¥303888M9EnINn1ATISRIUAIgNYRaL SATl
4 T2G(M+ y s

YDIATIATIENAINAUNIT a® = % (nUev aruvadaUiass) wazannlusunsy

Astrolmage) MUd1HU 31NNNSANBINUINLASANA1ILATIEMTY 1.38 Ry, 1.08% waghadain

Jup —

\AIEdayamAULAINUIIAIUNITIARSEAY 0.79 Tu T 0.14% Wisthatunisiaasiuunilung

)

14

Yo uveanliansazliinsrerReTE I NATATIZALaEAINERAYINAY 0.016 AUT 2.36%

o o L

ANd1ALY: Photometry , epoch , exoplanet

AU

uenanvesstulalldfinasesiuaifosluszuuasozindu dallnnansesienszuy
a3vz(exoplanet) 8ndne amuATesiuenszruugieriudinninelasszuuiifdariudonde wasp-
19 uardaniaTeiiiiesniIniedlaasseusyfe wasp-19b MEIUIAYBINIIATIZILALAINNYL
yuslndiAssiunnngiavinazaseniing famidsianuauladisz@nuimand@nienim
Wowuldud Saflanaasedt au ssegisveangnefuaniaszet Tagdsn1sehumidn (Transit)

wazAwIMAUN)ToNauvataliaes
ngUszeen

W BANWIMIENWUENIINIBUDI WASP-19b  lan SATA1ILASIZYN AU S28LU19UDI017

NEAuAIIATIEY IngAnamengleniauveaauiaes photometry wagn1sasanImLas
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a N

1. ldenaagriuenszuugieviauladsanemefitter R Wunan 3 Faluaazlanthndesuu
10 Jundidhendesii Cerro Tololo Inter-American Observatory (prompt 8) Lﬁ@lﬁﬁa;ﬂauﬁaﬁﬁm
WINTEUIUNTAURY Y IITUNIU(reduction) FlUswnsu Astrolmage)

2. @ethameefinunszuiunssunindyanaudiliadansnuailusunsy Astrolmage] o
1n1791999A® TYC 8181-2204-1 (High proper-motion Star) Tusunus Tusumiia C3 RA dan
148.35, Dec {A1-45.66 Tusiunile C4 RA 471148.48, Dec difi1 -45.67 Tusunus C5 RA fifn

148.45,Dec §lA1 -45.70

B
jo»fsu 42079 7833 Q12038 151037 1834 27836 206235 304535 343034 IN1634 419833 43MZ33 45en32 333030 37343) SLIMI0 65335

o

g‘dﬁ 1 LAAININENEANINS AU QY ITUNIULAZIEONTAANAIIE719D
3. 1deya HID_UTC wag Magnitude 91 save table 1nai1ansmuasil excel iilevaaman
launs differentiation aunistwaludla Guavu2) annsuiasnazlaal HID
4. me1 epoch agldauns HID=HJDy+PE A1naun1s HID = 54771.745 +0.790E vastoyaly
9fn (Eduardo Fernandez-Lajus waz Romina P. Di Sisto, 2017) dlelden epoch Wauas9
nWisEning HID Aidlaanuainsiaaiiusn Epoch
T?2G(M+m)

412
6. MSALUDIATILATIZIINIUTINTH Astrolmage] 971nn1T fit statistics

5. MeAsEEssEI A ndiuneTERInauns a =
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NANISANEY
NYayanlannlusunsy Astrolmage) wazn1sAwiniuinasaglasalinnnaeiaiunsatun

A519NTMUAS DAY LAZANNAINTZEZ U NTENINATIATIZALa AN ElAReT

1. n51LLEIUBY WASP -19b
0.234
0232 | o Sw
F 4 [ 3 X4 N
A
° [ )
§ 0.228 ®e h .J.ﬁw
t'ozzs g e l;,
g° "5?%»‘;?
@ D
0.224 '.g., A
0.222
2458109.7 2458109.8 |)p  2458109.8 2458109.9

SUT 2 uanans uases WASP -19b

Y

2 NIMUAIYDIYIIAMIATDE TN

0.234 y = 4.603x2 - 534,977.820x +
0,232 15,543,716,621.258
o0

0.222

58109.71 58109.73 58109.75 58109.77 58109.79  58109.81
HJD + 2400000

U1 3 hanens1nlkasvas WASP -19b lugiaiaiiuastosian

INANNTT y = 4.603x* - 534,977.820x + 15,543,716,621.258 MaUNUSUDIAUNTL g UM
w3 x warlivindu 0 leaniiuasdeedigauindy 2458109.761

3. N5 Muans HID nllAAuadnewgaiual Epoch

59000
+
B0 |y = 0.790x + 54771.772

7000
S R? = 1.0
56000
$65000

54000

0 1000 2000 3000 4000 5000
Epoch

JUN 4 n9miuans HID fiflAnaduadnaingaiuen Epoch

1ﬁamnﬂilJnearEpherneHsLﬁiJ HJD = 2454771.772 + 0.790E
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4. PINNITMTLELHNITENINATRATIZARAZA NN ERIEN)TeTauvesaliaaslaindssazing
Wiy 0.016 AU

5. $afvosnruaseimlaainlusunsuAstrolmage) Aty 1.38 wiwed Ry,

dyuna

91nN15911 Photometry wazns nuaswos WASP-19b wudnlasainuasieidu 1.38 Ry,

+ 1.08% warnARINIATIATRYAIATURAINUTIANUNITLIADSEAN 0.79 Tu £ 0.14% Wathau

nstaasluunulungdenauvesadinesazliinssesriaseninemniaseiiaza1ignedaniinu

0.016 AU £ 2.36%
AnRNssuUsENA

l5991uses Msfinwmaudfinisnieninves WASP-19b dnsagarslule desveveunm
AUATUIUAS Tun1 a3AUSne uaz unanaianua Tad Wi nanaaiduideansimans
WEAINARIT) AbiR1USnw dremdeuazguast1sfunlnenasn gavinetinveveunm dan u1san
= A 0 Y o o v 1 aa Yy o v @ ! a 2 & <
iesunaegatuayulymaddlalunngaiuegnnga ganviminluegedvinlassnuduiaedy
Usrlowidedfifinuisasninsieiuenssuugsoy WASP-19b w3e311584n15%11 photometry i

14
14 a
LONE1991999

ufin FanRnTa.2556). gilensAnmmsmansiBaufiRns. fanindad 3. ol din
UINSIINITLAZETAUNAUAITIAIENT 01TUIILAITIFMENIUIANTIR (BIANITURITL),

aou Asalssuanval.m.U.1)). @J’ﬁaﬁamiaau%ﬂaﬂmiwmam%LLazmmﬂ nganwe: §rdnay

ﬂmzﬂisumsmsﬁﬂm%uﬁugmuazﬂmﬁ‘mmmam%a;maaﬂszﬁmﬁmmé’a.

Coel Hellier LlagAade. 2011. ON THE ORBIT OF THE SHORT-PERIOD EXOPLANET WASP-19b

(10 uns1AY 2561)

Eduardo Fernandez-Lajus &g Romina P. Di Sisto. (2017). Variable Star and Exoplanet

Section of Czech Astronomical Society. [Online] #UAUAN: http://var2.astro.cz/ETD/

etd.php?STARNAME=WASP-19&PLANET=b (21 1n51AN 2561)

Exoplanet.eu. Gﬁagamm Planet WASP-19 b. [Online] &UAuaN: http://exoplanet.eu
(21 un31AN 2561)

LESA. $a09A1. [Online] AUAUAN: http//www.lesa biz (11 INTIAL 2561)

Variable star and Exoplanet section of Czech Astronomical Society. maazLSamLazﬁwhm

284 Planet WASP-19 b. [Online] @UAUAIN: http://var2.astro.cz (29 unsAL 2561)
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WILNAAY Lhedd 550l
E-mail: Kiritoasuna788@gmail.com
AsUInw Wsamvgms ey

15958UgI18Y 5574
UNANED

MnnMsAnwlasuEes MsfnwanUEaIIIATIBUINSYUUARE TinUszasdLile
1) Wit e nwmann1smaAIIgiuensEUUATHEe 873 N UM (transit method) 2) Lile
yUNEANLEYBIANLATIEALBNIE UL WASP-43b Tagendendnnnsnsiadeudiiiu (transit
method) ¥89A12 WASP 43b 1ilen1svinunganiuzvesaniiasziuenszuuaies dudunis

Aeeu1vN1TATIETeyalagn1svin photometry MsAINATMUASTIAINN1TTATIEN

v |

¢ a L Ay aay v ° a | @
GUaiJuﬁ WU ﬂquﬂﬁqgﬁuaﬂ33UUq38$ﬂ'§\1u lliﬂll'ﬂlﬂﬂ']ﬂﬂ"liﬂ"lu’liu UAWNIAU 1.19Rpier bBY

i
v A a v a v 1

Weuhdeyaialiundnsieianiuy teyansileuanuduius sendnwlanusadty nudn a7

Y
£

3 aa @ 6 a
LAFT1E VNN UNAN UL UUAAATIENIAY

o o L

ANEIALY: exoplanet , transit method , WASP-43b

AU

'3 a | ¢ al 3 = a I 1 a &
ATIILAIITNUDNTTUURIYY L‘lJ‘LHﬂ']'JLﬂﬁ?%%%lﬂ‘ﬂiﬁ@Uﬂ’]’JﬂﬂUﬂ’N@ uii lulana9e19ing

a

Hagiuiinsfnunazdunuaiessivensyuudiosiduduiunn wagnsduaiitauls e
paszsiuensyuugseiduaaasifieglnasenluainlanyeasiun nisldundadoyasiieg
v nAsgiuensruUdS ety SnifudeddunsaiiasiBnsidudeu Selaguiuiidnisduny
tu dhulngazl3inisnsia Tadeiauuuniduarnssuiunsnedousie 4 11nnin3snis
018N NLALATY IINFIUTDYANINATIEVUBNTFUUASBE WU TNNTNE1INE UL VRINIATIEY
uaNsEUUAS LIS MIemsmans udsiithaulann finudsaulafiazduniuazinu
\AeafuSnsiadeudiiiumi (Transit Method) Taeidann1a WASP-43b udnwilanaiasizs
uenszuugiszihadlalunshnmdeayhnsiiesesiselusuns Astrolmage) uaylidoya
Nngudoyatulumsiiesed iensisaounavesnsliisnislumsinneaniusvomiases

YDNAINAINAEVBIANIAYITNIHARDUNKIUNLN (transit method)

gUszeA
1. OANYIMENNTMIATIATIENUDNTLUUESHEMILTINITNIUNLN (transit method)
2 LRYINUNEANUETBINTIATIEUBNTEULES UL WASP-43b
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A5n15ANw

NSANYINTIATIZVIUBNTEUUESHE WASP-43b Loy Ugan1uEYeIn1 fagion19naeui

NIUNTA (transit method) JTusaunisadunuiafine f9d

1.

MaAUTIVTITRYa

11 @enauaseiusnszuuEses lauwn a1 WASP-43b

1.2 vhnsfinsndeyavainniasigiuenssuuaiezaingiudeyaniuivled
http//exoplaneteu LilBATIIADUTRYATUIN AU YesAIloM TeEENToyalun1sanenw
13 syedevdeyaifiofvuniulaznansindouiiinumihanigndainiuled
http://var2.astro.cz/ETD/ (ETD — Exoplanet Transit Database)

L4 UsEauauegnInaIenaednIvmssmiveionn1iveeiiin
QRERIER P RTRHT

2.1 v‘iwmim%wﬁaagamwmaLﬁamﬁmwﬁﬁwmmﬂw Astroimage)
thamgneldindlusunsy Astroimage) Wievhnsandayanausuniu(Reduction)

22 thamaeildlunsisaeudeyamumnisnisiulusunsy Aladin

23 hawenedldunsunssuIunns Photometry

2.4 ﬁﬁauﬂaﬁlﬁmﬂmsﬁ'} photometry 84A179nWsWN54 Astrolmage) 1iiavin1s

IATENveyavnAEAlveIIATIEY lagldaunis e

Dept = (RP/Rstar)2 Rp = Rstary/ Dept

AR DEPT = AuanueIns W,  Re = SANUDIAINATIZN, Ry = SANUBINNIGNYE

3.

nsnTRdeutayaduy Wweuldlunsiuneaniugvein ngrudeyaluivled

hitp://exoplaneteu bYW ATUIAYBIATILATIEY UBNTEUUAT 8y WASP-43 A0 2.052M)iter

ANSYNUNYFNTULYDINT AMENNTENAISATIkaT AL UIsU B UAUNS N

TumsAnwiiierinuganuyveInIATIEIUNSEUUES Iy WASP-43 Hayasiil

1.

NAaNISANYI

[

NTIATIENTBYAIINNTMNHIUNTYI Photometry

A = Y a a ) | aY v °
AN 1 NTLADNAILATATIDINDY AINN 2 @]'J@EJ"IQﬂﬁ'W\lV]IﬂQ']ﬂﬂ'ﬁV]"I Photometry
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2 HANIANYISATTDINNINATIIUBNTEULETEY WASP-43
NIANIANTANVBINTIATIEN
Dept = (Re/Rytar)?

Rp = Rstary/ Dept
RP = 1~19RJUPITER
3. HaNsANwITayaneiusAluazLIaveIny WASP-43b Wguiusriluaziiavadlan

3.1 Yeyaiail (Radius : EU)
R/Re = 1.19Ryuprren/Rearmn = (1.19X69,911)/6,371 = 13.06
3.2 Yayauia (Mass : EU)
M/Mg = 2.034M prrer/MearT = (2.034X1.898x10%") / (5.972x10%*) = 646.4

4. NSYNUIEENIULUDIAIATIZ WASP-43b

100.0 p—r—rrrr T
B 1 il
I ]
- . v ; ks e |
e o
10.0 -----------------—-:‘M*q’--
= £ ° - i
- s 3 =
g ®
%] L I
3 ®
e
®
& /:o/o :
10 o | 4
_» |
_®
|
|
0 il e o onal e sl sl Lol 5 gsiemm,
b.01 0.10 1.00 10.00 100.00  1000.00 10000.00

Mass (EU)

AW 3 WEAIAINEUNUGTEIMIN9SAL (Radius + EU) kaguaa (Mass : EU)
dyuna

1INNTANILATNIUI B NITANYIANIULVDINIATIFVIUDNTEUUETUE WASP-43 67
A5N19AR s U UMY Transit method KAIINAITILATILNNUTT A1ILATIENUBNTEUUAT B
WASP-43 aailfiS@il 1.19R uprer ANASIERUDNTEUUH WU iasediidaniusiduniasisi

Py danvazaaalan
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Tunsdavilassudes nsfnwanuzaesnniessiuenszuuasosil voveuan
UN9EIY NS HI8Y 919158 UTAW ursaaatana D9d Wi ansaunaaismans
anuIsemsmansuvanid (eadn1sumivu) uasunenina dedsssy fidermgnienn
A@n3 210 Michigan Technological University dmsunisluaitugidn mﬂﬁmmifﬁ’hﬁuéf@ﬂ%’
Tunsvhilasesnu Bnvisdsldfumsaiivayunisléndedlnmssmiannveganigianewndumssfess
RLLTUNT mamauammaaﬁfmuu‘[mﬂmiammLSTN‘Uﬁﬁ’ﬁﬂﬁé’mmswnam‘%uqamﬂﬁmﬁu%é’)’a
ANTIANIAATLVINYIA (B9AN1TUMITY) SAuAU aorduduaiunisaeuinermansuazinalulald
(aamn.) uaznsgnnIvinemansuazmelulad anvhel vevuamAmzdUIMT ALzAINRLATTY
mMs3eudineimans lsadeuasugisid Aadvayulunisdmilaseu quaguaziiious s
Tasamsilduuzthnslilusunsunilensiinseideya wazveveunn Anvie Anusi uaziiious

<

Fudunsn dlrmadlalunisaiiunuessiilndisaaaslumen

Y 9

ONE15D1999

sfina feuRosan. (2559). gilannsAnensmansilisufoanns. guiuinsivinsuazdoans
NNAFIFNEAT FAIUUITIANTIAIEN TR (DIANITUIITL).
AugMIBeusImemanslanuazaseans. siunasuvaenid. leaulad] waddlaan
http://www.lesa.biz/astronomy/star-properties/stellar-spectrum.
https://www.cfa.harvard.edu/~avanderb/tutorial/tutorial.html [online]
https://wasp-planets.net/tag/wasp-43b/ [online]
http://exoplanet.eu/catalog/wasp-43_b/ [online]
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ANw1AIUN151ARIVDINAATIZHUBNTZUU WASP-11b/HAT-P-10b
UNENIINATT FETUY
E-mail: fay.wijittra.2544@gmail.com
A e | a [y & @ 1% ¢
ATTIUSNYY 1191 5.9.5unsiie Sanssd
lsaS gL Igiineay
UNANELD
1AT99UNMIANIATUNITIATITVOINIUATIZAUDNTZUUTDIAT WASP-11b/HAT-P-10b 14
aa = acl ' v . Y v & a
TnmsAnwaulagisnmsiumin (Transit) Ingldndednsnssaduuin 0.7 Lwnsvamiona Iy
NILNUTA 7 58U WILIULUNTT auifanst Tunisiiunin antuinmdlaunaudeyeiusuniy
WAL Photometry 1uiiguiuan1e1989d@n9 ileas1ensavuas 3nntuidial HID wag
AN rel_fiux Wnnasnenswl iieAengalaenis differebtiation 39agliA1 HID Walsan HIDWUY
AeviN1smA1 Epoch wagihunas1ansimsewing HID wag Epoch tioaglanunislaaseesnia
LATILVUBNTEUUYDINY WASP-11b/HAT-P-10b FIgIavilanTuveIn1lATIZd WASP-110b/HAT-
P-10b 3.721+0.02687% Y

o o L s

ANFIAEY:ANIATITVUBNIT UL, AUNSLAIS, Magnitude, n31ke(lisht curve)

AT
ludagdunmisArumuaziseusineifua1asigiuenseuy Mbumsuinuaudinig

[ a

MenmuarITauInsveInIATIe dsaztaglunmsneumaiuisafunsiiiavesssuuaieoy
waglemalumsdunuddidinuenszuugior lnslutiagiuimsfununiasgiuensyuund
110N 3,2000134 Iﬂa‘ﬁmame3ﬁuaﬂszuuﬁgﬂﬁuwummdw 2,600 maﬁ?ugﬂé’uwuﬁqa'i%'mi
WUt (Transit) Fauduisnasiidamsanasueaasesniign® i esainnissnumiinuesnns
WAERlUITUY

lumAseilazgrhnmsinsaiuasiaasvesmalasgimionssuy WASP-11b/HAT-P-10b &4
\HumainsizsiuenszuuiignAunudamiuseninedasanns HATNet (Hungarian-made Automated
Telescope Network) ez WASP (Wide Angle Search for Planets) dlod W 2551 - 2552
(Westet al. 2008 wag Bakos et al. 2009) F1NMTANWINLATIEILBNTLUUFETENTHIUNTH
(Transit) NMsANYINTITlLaY Tuasanadlurisunenils HesaInanias1ed WASP-11b/HAT-P-
10b TnasHumtieIgns WASP-11/HAT-P-10 msthuniiluasiiazsilsianigns WASP-11/HAT-
P-10  fmwainanas  iamnsathdeyansiunthuasauainsiianasndusulsindan
1A WASP-11b/HAT-P-10b 93¢ wazanunsenhanildundunasmamuatifnisnigaimengg

I LU TEUZUNTTNINAINNY LAZATIATIZA
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LIl BeusiBnsmatureinAsgiuensr ULLazLie ANY BN SR ANTRMNg
NEANYDIAT

2 ieAnwATUNSTaTYRIANIATIZHUBNTEUY WASP-11-b/HAT-P-10b

3 fiedududeyainginng WASP-11-b/HAT-P-10b Taassauanans WASP-11/HAT-P-10b

ad
A5n15ANw

1.dhenmamgns WASP-11/HAT-P-10b 14filter R Tnedandosfimanguan Perseus (a1
Declination +30:40:25.2 wagAn Right ascension 03:09:28.5) Tufuil 22 Sunau 2016

2. \dloldnmanudusiaziunaudyeasuniu Dark Fiat Bias

S.Lﬁalé’ﬁﬁagaué'aﬁwmv‘hﬂﬁ photometry 1ngi5 aperture photometry iguiua™
§1989 5 A9 wlerhunadhe lisht curve

afloldngwluas uaziudeyad save table AMThnsmuti-plot

53deya HID_UTC waz Rel fiux nnmststogamnaiionsmiuazvngasingn laonis

differentiation aglaA1 HID

0.665

0.66 ‘
0.655

0.65
0.645

0.64

0.635

0.63
2457745 2457745.1 2457745.1 2457745.2 2457745.2 2457745.3

6.11A1 Epoch lagian HID #ildannauns HID = HJDo + PE w1A1 Epoch Lietsnadnensiu
5211379 HJD AiflAnadnesngaiua Epoch Wieasiensiiasaazliaunis y=ax + c Fdn a tJusn

uanAIu

THE 5" THAI ASTRONOMICAL CONFERENCE (Student Session) 83



NANISANY

1.5 d9U99R13 WASP-11b/HAT-P-10b

0.665
0.66
0.655

0.65

0.645

Magnitude

0.64

0.635

0.63
2457745 2457745.1 2457745.1 2457745.2 2457745.2 2457745.3

HID

TULARINTINIEIUDINTT WASP-11b/HAT-P-10b

2.n519uaEns Magnitude va3nnIitdoenign (AngATaINTIN)

0.665

%
2o
%o y =5.2373x% - 604857x + 2E+10
k)
0655 % e R2=0.9054
0 g L)
09
o ..
.
065 e
o
0.645
064 °
,,,,,,,,,,, .o
0635 ‘.
.
4
.
063
57745.040000000 57745.060000000 57745.080000000 57745.100000000 57745.120000000 57745.140000000 57745.160000000

sULEnINT1Y Magnitude Y89A1deeign

NENNT y = 523732 — 604857 + 2E+10 @11N509 Magnitude Frtiosflanuiogarianves

nswilaLvindu 2457745.1168
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3.n519uaAs HID Ndlenanuadngsinaniuen Epoch

58000
o
57500
y =3.721x + 54731 L AN
57000 R*=1 > 4
56500 /
56000 ,
55500 y -
55000 ’
p.
P 4
54500
0 100 200 300 400 500 600 700 800 900

sUuanIns W HID PlAeaiainssaaiiud Epoch
dyuna
Mé’amﬂﬁﬁa;&aﬁﬁﬂﬁui’uﬁ 22 §uAY 2016 Wanaudayasunau Dark flat bias ¥
115 photometry UagmNIMLE@ONUIUIINGINAAIUVBINTT WASP-11b/HAT-P-10b iy
3.721+0.02687% YU
AnANIINUITAA
Tunsdnrilasanuidemeduansimans Sesnuarunslaasvesminseivenssuu

L4 v € 14 %4

AANYIvETEUAN 71 1.0 FUNiie 83an539 91938TIUTnw Wwigaating qwdsd 1

9

ansaumminPmansTugms uametanua Yo wesfne dwdsssy Gdeamamen
Fans wavany finevatuayu tewdamssiiulassiuiiinlneraon
LONENTNNDY

ufina daufisssn(2556). dllensfnwmmmansdafiing. faniedsd 3. Jedud: dih

UINMTIVINTHALANTAUNAUANTIANENS a0101ITANTIPNENTUNINIF (BIANTUMITL).
JoyareinguniAries

https://en.wikipedia.org/wiki/Aries_(constellation)
UouaveINGUAT Perseus

https://en.wikipedia.org/wiki/Perseus (constellation)

FIUVBYAVBIAY “WASP-11/HAT-P-10b”
http://www.ucolick.org/~cmorley/Thesis-cmorley-2010.pdf

THE 5™ THAI ASTRONOMICAL CONFERENCE (Student Session) 85



nsAinwaungiivesnilaglinnaigainndas DSLR
UNEINIYT Syean
E-mail: paniwatnuttacha@gmail.com
AgAvUInw wediiand 25ans
15A58UPNTUTIVINGIRY YNAMNT
UNANED

Tnsa91unnsIAans13 eansdnwgung dvesnnilaeldnmasainndes DSLR 4
fnqusvasdifteadsH-R Diagram 9nnmanelaendoaDSLR Tassisen iso 800 uazAuSHmmes
30 Tuni warldlusunsy Irs 1l ousnnineeniduflano$ Red Green way Blue wayy
Photometry Inglalusunsy APT Lﬁaﬂ’uﬁﬂﬂ'wﬁﬁ’maamﬂugﬂiﬂsjmﬁl,ﬁaﬂmaLLasﬂ'w Intensity
199917 MINTUINTIEYAMIENNEs uashafitaresamdnsdsilddeusuteyadistuiinly e
ﬂwmﬁiﬁmﬁwmmmﬂ'%mﬂﬁgm‘ﬁ'LLﬁﬁamﬂﬁ?uﬁwmﬁlﬁﬁ?uma%ﬁa H-R Diagram lngfinnuaLnu y
Tduruuniign G uavunu x 1uruaniyn B-G ununsld BV (Fuild) Lilea31s H-R Diagram
Mg naelaenaeeDSLREagL s UBURY H-R Diagram 11015171

1nMsAnwIaLnsaasulddn H-R Diagram flad19ienImainndeaDSLR SAmuansing
971 H-R Diagram fiassanamaielngldndesinsmsses Inea1ily HR Diagram 7il4ndeIDSLR
oty fgnmgifigandianafteglu H-R Diagram 21nndesinsnssad Seanimnaunaiandeud
o1mnnanfiseinduauazanstuwilinnisamgissiulasauendiseauiiaiedan
uanesfuluflames V wae G Wnglufiawes v vesndednamssmisuiinuemaduuszanm 550
nm usinueeduluilamed G ¥8andedDSLR A 450 nm Fao19vinlfiAnALLANAIAYBY
il
AdARY: H-R diagram, wanilyn, gaumiivedni?

AU
uyudlvinmsAnvuAgfuamamansunninedssaluiinsfnwiAetungniinda

o ) 4 ¥ a v Y ﬁy = . % 2/ P v o € 1 1
mmumaﬁmmawauﬂawugmmmmam H-R diagram ‘Lﬂgﬂﬁi']ﬂLW@U@ﬂﬂ’NﬂJﬁ@JWUSi%‘M’NQﬂW

Y

v

sudanaldannuasisangfnseargumnilneiinsesanndeddnsmssaife UBVR Gasinsan
fnsedlundesDSLR Ao RGB AetisarmuadulunsuauAnaaiuLAY I LE AR UATTS
Pudunasgegelndifssiuuileliflawmes B wio Blue light Midudismnuennauiinmeadiv
Hutiiiulszana 445 nm wagAraueneduilamefifeaiu TundesDSLR Uszanas 400 nm
BeffAnulsiAnanuavlefiazaine H-R Diagram annmeelneldndes DSLR wasiUSeuiisudy

H-R Diagram 111957511 tWaa@319H-R Diagramnmainamdianelaenass DSLR
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IngUszaeA
1. \Wea319 H-R DiagramannineelaendedDSLR

ad
A5n15ANw

1. iiennsyananiifesnnsane12 nsegnanilein M34, M35, M36, M37, Md8, Md6, M93, M,
Ma7, NGC2232, NGC2244 ey NGC2281
2. g nanlagldnass Canon EOS 1000D sawiniunasslnimssailaglyaunsal reducer lens
derenszanamifisisamsiagnmanaen iso 800 uazANuTIFRDS 30 Fund
3. 1 leumsisaeulasn1ssulnanly novaastrometry.net idunszqnniiidesnis
Seusesudd amlug raw wWilusunsy irs lnanmiderazgnvinliuenidu 3 amlaguen
poniu Red Green Way Blue Yiuuuiauasunnnm
4. rnmitlduvinislagldis aperture photometry Tngldlusunsu APT Fadunisidenanaies
LLasﬁ’uﬁﬂSﬁagaﬁlé’mﬂLwiazmﬂuiﬂmﬂiu Microsoft Office Excel lawna1iifauagal intensity
YOI
5. 11A17813983knelglusunsy SAQ imageDS9 tnelddayan1ianuannIden simbad wasiiiay
ffnaluden 5
6. WnuAUNTgAuAzAtintensity Tuauns my-m, = -2.5*log(F1/F,)
Tnefl m, ﬁamumﬁgmﬁé{aamim

m, ABUUNTIPAVBIANINID

F, fof1 Intensity 18913759013

F, ABR Intensity ¥89A1791989 LiteyAMINTATILYIATIVBIAT

AN 1 A file raw VBINTEINAI M37 M9 2 NABY sierra
7. hAuuniyaunviin1sasne H-R Diagram tagramy (B : https//wwwsierra-remote.com/)

y WuAuuniiygn G ewnndesnldiifiinges G isailesiuduivlaafiuiug
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8. WA Ma1EINNABININTIAINY aperture photometry Iagvinsidenaiuazduiintaya

Alaanusazalulusinsu Microsoft Office Excel

9. AMNTUYINTNIANI9198baglTlUTUN TN SAOIMageDS9 hagAUIMIAILINTIATILYI D34
oA v o Y a

WWuLRwINUAUTeN 6

10. @319 H-R Diagram lmeviduidenfuiunasaDSLR waldiium1 B-V magnitude 1unnu x

wazlh B magnitude Wuunu v

NANTISANY
0.00 0.50 1.00 1.50 2.00
8.00
9.00 Py
10.00 o o e
e o ‘“
11.00 ®
12.00
13.00 @
Y ‘ ..
14.00 ° °
15.00

M37 e M37P8

n31MUEAINTIUTBULNEUTENING H-R Diagram fias1alagldninaienszanany M37a1n
N&9IDSLR@EWAY) uaz H-R Diagram Naddlagldndadlnmssai@@ihtuaenszanaibeiulay
Tunu x AvA1 B-V(G) kagknu y AnA1 V(G) magnitude agiiulainainnsaiiiesn H-R Diagram
o & [ J & ! (= o o
MeapeliiguiukuuNInsIgIL wuInlunsenay M37Uu dulngidunniuaseeinedd
vidauiilunnlusaudisiundnimdsaznuneieds lnefigndwnddaiisuiufiuingigiuwad

wulnndeumnniiginiinninaelaglinaealninssa
ayUnanIsAnen

9nHan1sAnuIa1usnasulain HR Diagram 7ia$1362801mannd8IDSLR HA273
WANF1990 H-R Diagram fias1anamenelagldndaslnsnssey Ineanalu H-R Diagram 71l
n&oeDSLRieHY fdguvnfigandianiieglu HR Diagram 9inndaslnsnssay aanmnainu
AaALAABUTNRN ATl ueuazestuhlianilgungiisatulaza e mdseud
sredinuuandsiulufiawes V uaz G laeluflawmes v vesndodinanssaiduiiniuenindu
Uszanad 550 nm uiameneauluilaimed G vesndodDSLR Ae 450 nm FeenaviliAna

waNA9vegamnila
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ARRNSSNUTZNA

nsdavinlassnumamansizesnsanuenmgiivesnilagldnmarsainndes DSLR lu
adsildngaqansld defuugiuaznisliaudiemdonn auesiiand 15813 anagiiuine
Tassudilglimusnunaznstiemaentsdasudldniunns s duetsinasnnisv
1Ay

VYBYDUNTEAME 91UI8N15Y193 UTea vl §1U838N15L5UT8UTUINTUTIVING1TY
1nAVNT s Aysal MAedlassny uazanlogned F¥ydad AlElHRUInwLazaes
PrewmdelunmstenmnszgnanuarliduuzthiFomnsienminlnenaen auuing safss
waztimihfivesantiideamansuiindesdmsumawiilimuugihaulasanudisagans

1% a
YR
14 a
LONE1991999

i fanfosaal. Allan1sAnEIANTAEAsIBsURURNNS. ddnuinsivinisuarasaumen
ANSIANERS. NUATUS 2559

auiid.(eoulail). Wdeldan :  https://en.wikipedia.org/wiki/Color index
wHunKasNaYUe-Saad.(eaulatl). Widdldann ;

http://www.lesa.biz/astronomy/star-properties/hr-diagram
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msﬁm«naLﬂnm%'maqm'aqnw‘iumju Supergiant , Giant was Main Sequence
WEIRvYsAN Aslng
E-mail: gampitchy@gmail.com
ﬂgﬁﬂ?ﬂm WeTRY 01Ul

lsaSeuesenyasal Junys
UNANED

lassnuiiifnguszasd iefnwiannsuvesnngnylunineglulssian Supergiant,

. . A o a ¢ I3 p=y 2 & a
Giant k&g Main Sequence L@y N33R IesIRRIRUTENOUNIRATinazAUSluNSIR U
Y8y Aliunisiaenisidiasestuiin awnlnsnsivl veawegaruadunssiesh 7 seunse
FUINTITY 9 TAUATINVEL 81801MAIgNY INTREIAN AL InsUTEInanaLenLEY
awnafu gandu lagldlusunsy Audela waziAtauedndunlaluiisuiuaiuginiy
HIMTFIU HARINNIANYINUIIANHEIRG UTDLFUgANAReY Y19 500 - 700 nm iieuly
AATIYIMSMBIAUTENOUNUIIN YR luUsELAN Supergiant , Giant WAz Main Sequence

=) 3

93§i5199IAUITNIUUINLEN wazaIS lunIsinounuAnAIaY
AdAey : awlnnsy , asAusEnaunIwAll , Redshift , Blueshift
[
AULUUUN

A W v A& v 1 1 % ¥ L

ANy Aedngvieshniduneunaiaunainunslvgiaedlameunsdiunis agnuie
Alledu Mnluananguilaeiilalasnududlsznounansuluiadideuuazsinnindudn
° = A € | = ) = & A
uIuntls WesknuvesnngnEdanuuakiuinniieme lalasuudiuasgniuasudugibon
Hunsyuumsiiuades Hatuegissieilies aaenauaedudiulngvaniigny duazanels
Wesnufisernesiuiaedes #aduiiunuresnn Ersdanlaosndauainnisluresnin
nUuIwNsFenlugeinie siaiounianun 1RnTwedlusTsuYd wagnsilinresnignety
eilduUTENEUYDIEINE1 TIUNANTIANENTANNNTOTEY VUIAVDINIA ©18 BIAUTENBUNIAUAL]

gaumniuarAnanlAvengnudnranelsenisidanmsdaunaanmsy

9 Y
gUszeeA

Weovhnsfinwanasuvesnngnylungy Supergiant , Giant kag Main Sequence Lile

TAszisInedlsznou anuslunisiedeuil vesnngny
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/NIANYN

1. argammatdnasuaignyluna u Supergiant, Giant wag Main Sequence lagldndeesu
Planwave CDK700 $3ufiu CCD U QSI632 ¥84Ma)Aafunssiiusi 7 JoUNTEYULNTTY
v [ = S q v ! [~ 7 Ly
FJriauATIvENn wagnsld eshel spectrograph Felumsiiudeyaaunnsy

2. yhmsanealnesuves Tungsten wag Thallium wiieltdusa reference image

3. ihdeyanladiasziiduanasulaglusunsy AudelA 1le¥in1s Process Spectra wa5adu 911
N15ATIRERUIEIWILS order Taifinaunasuduganduudidiluiden order MAaLduaUnnTY

AANAUNENIANNE1IATUVBAHUAANAY

A
————————————————
A
A

Al 1 M3idien order TARUAUNASIANAULEMAINEIARUYE N LgANTY

4. yimsiesgimuasnsidalu 9o 3 yn order Lilagansanvesns vl wdruiinaueanaud
¥299A9anveINT I

5. thaaweneauldluSeuiisuiuasnesgpuessiginadluiuledngein
NIST Atomic Spectra Database Lines Form LLﬁaﬁwmmmmmﬁuﬁlﬁ, 1IAIUIUNIAINIT Shift

LazAIWILNIAINLS I UN SR UNUDINNINYANELNTT

21_ v -~ A = = % a
Z= 1 Wy Z R — IﬂEJ Z A9 NITLADUNILLAINITDNITLADUNINUNU
0 (4

NaNISANE

NAN1SIATIZH alUNASUVR9ANI Rigel Type B

AINETT ANNEIAGY 510 Hasal | Ausaluns | Redshift -

Fuvis | AAufidn N (hm) | asAUsEnay g12AAY \doudl (Km/s) | Blueshift
(nm)

34 656.23 656.27 H-alpha 0.04 18.41 Blueshift

655.99 656.02 He ll 0.03 13.71 Blueshift

35 636.96 637.01 Call 0.05 23.54 Blueshift

634.67 634.71 Sill 0.04 18.90 Blueshift

38 587.53 587.56 He | 0.03 15.31 Blueshift

a1 546.03 546.07 Hg 0.04 21.97 Blueshift

a2 528.58 528.63 Mg Il 0.05 28.37 Blueshift

\2fy 0.04 20.03 Blueshift
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Nan1sAATIZREUNASUYIA2 Pollux Type K

o | mmemedu | anuenedu 519 Hasean | AusIluns | Redshift -
S fAifnw (nm) NS (hm) | BeAUsENDY g17AAY \doudl (Km/s) | Blueshift
34 656.24 656.27 H-alpha 0.03 13.71 Blueshift
38 589.55 589.59 Na | 0.04 20.37 Blueshift
43 517.27 517.30 Mg | 0.03 17.39 Blueshift
\2fe 0.03 17.16 Blueshift
NAN15AATIZH alUNASUYR9AN2 Bellatrix Type B
o | mwgmedud | anueneay 510 Hasea | ausalunis Redshift —
S Anwr (nm) | 2053 (hm) | esAUszney g12AAY \AeuTl (Km/s) Blueshift
33 656.31 656.27 H-alpha 0.04 18.41 Redshift
686.54 686.51 Ca 0.03 13.10 Redshift
34 651.78 651.74 H-alpha 0.04 18.41 Redshift
667.76 667.72 Ar | 0.04 17.97 Redshift
657.17 657.13. Bl 0.04 18.26 Redshift
38 587.61 587.56 3He | 0.06 25.52 Redshift
\afe 0.04 18.61 Redshift
NAN1SIAATIZH AlUNASUVBINNI Betelgeuse Type M
C | euemeduil | anuemedu 519) HARNS AISIUNIS Redshift —
S Anwr (nm) | wwsgu (hm) | esAUsEney | AweNd \AauT (Km/s) Blueshift
Q P
34 656.31 656.27 H-alpha 0.04 18.28 Redshift
37 585.94 589.59 Na | 0.05 25.44 Redshift
38 589.62 589.59 Na | 0.03 15.26 Redshift
42 518.41 518.36 Mg | 0.03 28.93 Redshift
\2fe 0.03 21.97 Redshift
dyuna

HAAINNTANYINUIIAMUENIARUT U UAANFUaYTUYIe 500 - 700 nm 1l etly

AATILINITI9RIAUTENOUNUIT A3 Rigel Type B Usenausiusis H-alpha, Hell, Calll, Si

I, He |, Hg , Mg IIl 1duaunn5iin Blueshift aaisalunisindauiivesn1n 20.03 Km/s a1l

Pollux Type K Usznausmesis H-alpha, Na |, Mg | duaiunasuin Blueshift aa1a5lunns

Lﬂ?{auﬁmaama 17.16 Km/s »17 Bellatrix Type B ﬂisﬂa‘ué’mﬁm H-alpha, Ca, Arl, B,
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3He | WWuawnasuina Redshift Aasalunsindeunvesnn 18.61 Km/s uay a1l Betelgeuse
Type M Usznausaesis H-alpha , Na |, Mg | idualnasiia Redshift ausalunisindoud

PIN1Y 21.97 Km/s

AnAnssuUsENIA
laseunsAnwanasuvesnignelungy Supergiant , Giant ag Main Sequence
dsaaasldrennunianuasauYIemden aunay el aunguu awauds veon
PLRBNNTZRYSA 7 0U NILVULNTTW UATTIVELN LavanTuddomsmans (esnsume) 7
nsanlifuinuduunii wessageuudludeunniamnduneuvasnsdavilassem (i
{ o 1Y

lassnuveveunszan Wued g aasnsugiiertaannviudldlanaiuiu 13 a 91 Alald

Y

v
v o « 1

J a1 1 = v ¥ v = Y o U 1
maalmawmumamaaiﬁimwmauwmLsfﬂqmﬂ@mammzmﬂﬂmﬂﬂsamummﬂmwm

Y

atuilanlulsglevdiudaulaliunnives
14 a
LINH1581989

YY1 qunses. aenansiand (Raiasedt 1), wisefanilonansivniseaeiveeans
wIneaeigaln, 2550.
sungR  SAuEna wazdus Aaudaning. nsAuInauniNaraInIgnEuINaely
N3¥ANANT M67. 18UNNTAUAIIHUUBATLIING 1IN USUM INGNTETIVA ) UATIIVEL
gNENA  AUnUATUS. MIIATIzRRantanInIen nYaInszana1ita M4l Taawadia
FFANIALUAS. 51891UN15IV W Ineaeesiud, 2541.
LESA, Main sequence stars, (online), Available from: URL:

http://www.lesa.biz/astronomy/ star/main-sequence. ( April 19 2018).
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N1SMIAINITINABSVRIANARUIIAT DF CVn ann1saiasnsidayalulusunsy PHOEBE
ULATIUUN  IYBYLUY
E-mail: mooearth2545@hotmail.co.th
AsUinw weamdaas S¥iveyna

lsaSgudnsAanns Jamdadyu anw.35

UNANYD

¥
v aAAav

MAdeiliingUsrasdifiofnuinsmuawein1ngausin DF CVn snAvnsilnesvesnag
9U31A1 DF Qvn iudeyalnemsvennueyieszsian Wwiiiansiiddeammaniuvisanieadnig
s \Wugfenen anndedlvansseivun 7 42 a veganedumssiResh 7 50U NeErLLNTIYI
uAI5YEN aeld filter B V uag R vinmsilantiingas 60 s 30 s uag 15 s mua1au ins1eideya
§en3vi Aperture Photometry Javen Magnitude 1t leasnansiniuas Tunsvinsnluadld Gsc
03021-00451 1¥unn2 Comparison i declination +38° 42" 20,0" right ascension 12h 43m 07.72s Lag TYC
3021-2613-1 .0 UA3 Check fl declination +38° 42' 22.276" right ascension 12h 43m 45.3614s 141N
wadlUesgvimeinisiwes lagldlusinsy PHOEBE 99nn15@nwmudn a1daus1a1 DF Cvn &
AUN5IARTUTEINA 0.36689 11 BRT1EUNIAUTZUIN 0.367 AINBEIVBITEUIVNLATTUTEUI

= IS

76.42 aarn AUguYHdlgniUsTINM 5297 K anvAenlilaauniiuszann 4806 K uag Primary

star surface potential ey Secondary star surface potential dA1LYIAY 2.55 haz 2.65 AIUAIGU

FedlmnulnalAgaiugiutoya
umin

DF CVn (Declination= +38°44'15.620" Right Ascension=12743"37.241°) 1 A1UN151AAT
Uszanas 0.327 Fu IdSunsduny Tng Weber (1963) lusssrinemsdsranmensvesiiuiinddudn
Tanwile Kholopov (1982) wuiniinsiasundaswesuas Ssgndnidunudsuasitnalanadvs T
A.A. 1995 aundinauiny GEOS vasan1nglsy annsagudunisudsuauazseyrlinvasninusuasla
Faduamagusan Ussianduidagioassaeia (W UrsaMajoris) Gansmluasiiusingasuandlit
WiuiinudnvesgusimUgugiivaraunamAsgidvuiaanudniieusiniu daduseuuanaguuy
wnzAu (Contact Binary Systems) ’mﬂLwlwaéﬁ’aﬂﬁﬂﬁﬂﬁﬂi’«i’mﬁmu%ﬁ%ﬁﬂmLﬁmﬁ’UﬂinLLaa
Andimesvesszuuamguaraiauuiiaoesszuuame DF Cvn dldfunseynsesinmeanean
dmiiaanthAemmmansusiend emamne) Duiieam mnndednsmssaduun 7 42 w o

ANIRFUNTHALTA 7 FBU NIEBUUNTTYIUATIINEN tneld filter B V uag R Ineilantiinged 60 30

LAy 15 s AUAINU
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gUszeeA

1. WeANYINIINWEIUeIR1I DF CVn
2. WeFNWIAMITIENBTAN UALETIUUUINRDIYBITEUUATIA DF CVn
ad
A5n15ANw
1. AnwUayavanInUshas Ussnnuanniklsiagusnnl wagsgasBunvesseuuniig
DF CVn %QL‘fJum?@:QUiﬁm ¥Un W UrsaMajoris LLazmsﬁagﬂamaa Check g Comparison
Star

A1519% 1 UaRsTeYa DF CVn ATMATIVEDU Laza1luSuuiigy

Magnitude
Star RA Dec Magnitude B | Magnitude V
R

DF CVn 12" 43™ 37.2401° | +38° 44’ 15.62" 11.89 11.03 10.81

TYC 3021-2613-1 N
12" 43™45.3614° | +38° 44' 22.276" 12.38 11.80

(Check)

GSC 03021-00451 .
12" 43™ 07.72° +38° 42' 20.0" 14.50 13.20
(Comparison)

GSC 03201-00451 (Comparison)

AN 1 FE19LARNIAILALG DF CVn

AINTIVADU WazA1HUSEULIBU

TYC 3021-2613-1 (Check)

DF CVn (Object)

2 - thamitdneles il o vegeminRamssiiesd 7 5ou weztuNssYILATT YA | Invnen
Magnitude wasaiavin 3 o neinrisvi Aperture Photoretry fragluswnsy irs

3. ddeyalulieseiAnnumanuainsnglaglUSeuiisuiun1ieneds

4. 1A Magnitude ¥4 DF CVn wnasansnuasiaowny X 1w JD uazwnu Y i1dud
Magnitude fglusunsu Microsoft Excel

5. ulasAn JD Wy HID 9 nfuaeual HID W Phase lnaunis

] H]D — Epoch
Phase = Fuction part of (W

o

6. N3 UAIMIIITNDT 199 lne 1989919113 98U83 C. BARANI (2005) FalUsunsuazi
Amsfiwes Nduludnaduimimiivesvoszuusmgduareinazasansmuaduasziiiie

ilufisuiunsuasduLuulazai1uuuTIReassyUUANIE DF CVn
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10.8
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= Y ' o a <
“ AN 2 FI9Y1NTINLET VULUTUATNISILLADS

11.2

NANISANYI

A519LAIVD9VIY 3 Filter

Light Curve B Light Curve V
Filter B Filter V
o MagDF QVn & Mag Check ieer o MagDF QV/n e Mag Check
11400 10.600
10.800
11.600 S,
11000 | g
o 11800 0
3 S 11200
£ 12000 s
& % 11400
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2 12200 o
12.400 11.800
12.600 2T
2458202.10000 245820215000 2458202.20000 2458202.25000 245820230000 2458202.35000 2458202.40000 245820210000 2458202.15000 2458202.20000 2458202.25000 2458202.30000 2458202:35000 245820240000
i) D
Light Curve R
@ Mag DF CVn o Mag Check Filter R
10.400
10.600
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&
o 11.000
3
£ 11200
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4
2 11400
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o & 3
— . AN 3 AIINUEIVBING 3 filter
11.800 ham Ay AR AR BTN &
12.000
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Jo

IINANTMAIMITILABIAI 9 v89n g U39 DF CVn Tulusunsu Phoebe lagamisndiipas fs

A9 2
A15199 2 LLammwwmﬁLma%maqma@j DF CVn

o

Parameter HAGNS ol
i(°) 76.425
q=M¢/Mp 0.3675
To(K) 5297 B
To(K) 4806 o
Q. 2.5495 as

-Id. -0‘.5 .0 0‘.5 I!.
Q. 2.6950
AN 4 LUUNa0UBITTUUAIA DF CVn
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NnmsAnwInsuas ldannsasyyldindussuunngussianle Wesnnllaansaiudoyald
ATUAY @ 331nn13AnwIAuATINUIISEUUAIG DF Cvn Ldussuunnigausia vila W
UrsaMajoris kagn15An¥aAIn151dtne3v0aa13g DF CVn Tuldsunsy PHOEBE dma1un1sinas
Usziad 0.36689 U 8n31duNIaUsEaa 0.367 AMBE9Y09TEUIUIlATTUTIUM 76.42
99A1 AUgUnATguniiusrana 5297 K anvieniilgumngiiusezanu 4806 K uay Primary
star surface potential ag Secondary star surface potential #AWYINAY 2.55 Lag 2.65 AIUaIRU

waraInn1sasnuuiaemuszuuagiliussuuaniguuuweeiu Fadulumugiudeya

ARRNSsNUTZNA

HInIUBvRUNTEAMNNTYINY il veveunszAN ANA3EIRTT FTINEUNG ATAUTNY
Tnssnu firesliduinulumahaiadoadiaudiSagalilésed
VYBVBUNTEAN WL NTRNTO wrenguale auandi wazwanunms asngly
Fwihaenihadeasmansuieniesdnisume tumsliduusitlunslilusunse unou
nsvhaulunisinide weglinmsowasginmeaieniy qavined meddavhuensuvounszaa
p

Annauazanud Hidunsh dlvnadauaslmlenalunisfinwsuiianga

Y

LONE15D1999

v fanfisssa. AtlemsAnwImTImanfdafiRng : quduinisuaznisdoansnis
ATIANENT A01TUIIBAIITIAENTUIANTIR (D9ANITUAIYL)

ToyaraIsEuunTIUTHad (Variable Stars). (eaulatl) 11dsann:
http://www.narit.or.th/index.php/nso/1330-variable-star

UoyareIn3IAgUsIAN DF CVn. (Baulatl) 1Wisan:
http://simbad.u-strasbe.fr/simbad/sim-id?protocol=html&dent=DF%20CVn&Nbldent

g1udeya epoch HID. (paula) Whiiean:
http://www.as.up.krakow.pl/minicalc/CYNDF.HTM

M19E199U39e. (Paulat) Whdsain:
http://www.chefile.cmru.ac.th/curriculum/2558/sci/sci_curriculum15/SAR4A/KPI4.2/4.2.14.pdf
2005 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim
2010 Elsevier B.V. All rights reserved. doi:10.1016/j.newast.2010.09.005
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wsatuiuda Jeyan
E-mail: alright123412@gmail.com
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15950 UATAN AR INYIANTIINIAUIU
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(W Ursa Majoris) fjfumufe Catalina Real-time Transient Survey @aiins@nuiudLfissnruns
wUshaIve9n17 {ANBI3aR09n1sidARIukazIAINIdwesineiin1siAuToyaniend s
PROMPT8 (Panchromatic Robotic Optical Monitoring and Polarimetry Telescopes) ad #1800
Cerro Tololo Inter-American Observatory Useineaa lagldatnas! lun1sanean wazinaing

a9 I launs (photometrylnalalusunsuAstro Image) 91nA15ANBINIATUAISIARTEA

Usvan 113792109 50 0.47 +4.91% YU wagAnwraud@nisnireninlaeldlusunsy
Phoebe0.31a bonsidiuiig M1/M2 fa 0.21 wazdnsiaus@dl R1/R2 fie 0.51

AdARy: A2AaUsIAT W Ursa Majoris
umin

szuuanguAlussuuananssunvitaseglunndunanisaianianyiilvianunsadn
1 a 1 A a YY) A a 1 a . a o
AnsAguklaaInuaInNiinanMsdeiurennd Msendnisiingusia (Eclipse) Wieih
ANANNET A IR ISAININABANINATNUIIEN I LT ULD L ANAIUDIAIAINATINBE AN NEND
58n31n3 LAY (light curve) FaszuuAIRaUTIAINRANYIEBNAD CRTS J232608.9+383526
118931nHN13ANYIALTEIATUNITIATT HANYITIRBIMIATNITIALABTVDITEUUANIAUALANY

va ! A P ¢ 1 = = a av

audfnieanignmeng q iielidudsglevdsenisAnyissanisivisunlaiuazIinuin1sves

A A iaa o v o
ﬁ%‘U‘U@'ﬂQu‘Vﬁ@iS‘U‘U@I"I']fﬂﬂ/mﬁﬂwmgiﬂaLﬂENﬂu

ngUszeen
1. \Wefnwandivisnieninuesng CRTS J232608.9+383526 laun au SAlvaen1ie
UIAVBIAITIIHRY
2. \ieasuwuudnaenislavsvesnialagldlusunsy PHOEBE 0.31a
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1. feamamiendas PROMPTS ol mega1 Cerro Tololo Inter-American Observatory

Usewedia ae filter | wazinnmanvinnIsaudygusuniueananaImwang (reduction)

2. ¥Mn1511 photometry U8snAidaIN1singlusunsu Astrolmage) axla light curve aanun

PNUWhNMTAATIRomAUNlAIsIINtayailaainnsm
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1450

1400

4E3 (mag)

w
=
=

(200.968) + 1

: 300

rel_flux_T1 xi

1250

1200

1150

JUN 1 4anensvLasvadseuunnIgiguiun1i819893nlusun sy Astrolmage)

07 m TRT-SRO Sierra Observation, 15 Oct 2017

o rel_flux_C2 (mag) x(5

"’o"wwg m-rel,ﬂuxj;A(mag,x.;iED) i B iy

« rel_flux_C5 (mag) x(539.377)
600.2

At L
R

srel_flux_T1 (mag) x(200.468)

T '-::. Ry
e et SRR

o

e #
b Yol RS T
e o i
et i e ——
N"‘ ;“ P2 M\W’M

0.60 0.65 0.70 0.75 0.80 085 0.90
Geocentric Julian Date (UTC) - 2458041

3, 19lUsunsy phoebe 0.31a lngnislarmisiimesisusuvesnighunsasiansniaiag

wuuaesduas e maAmivesdus loun Sallvesniguaziiaresniaaes

0.035

0.03

NANISANYN

ﬂiW\lLLawmizUUm’J@: CRTS J232608.9+383526
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THE 5" THAI ASTRONOMICAL CONFERENCE (Student Session)

99



0.044 y = 2.24E-06x2 - 2.76E-04x + 4.46E-02
= 0042 |° R?=9.48E-01
< 004
% 0.038
2 0.036 ALy

0.034

0.032

0.03
0 50 100 150
HJD+2400000

g‘d‘ﬁ 3 uans JD moufivin primary eclipse fe 3:50:24 UT

0.051
0.049
0.047
0.045
0.043
0.041 x
0.039
0.037
0.035

y = 7.83E-07x2 - 1.59E-04x + 4.98E-
R%=9.62E-01

rel_flux_T1

0 50 100 150 200 250
HJD+2400000

gﬂﬁ 4 wane JD meuTiin secondary eclipse fi® 9:31:36 UT

19171 JD iddes 1NJUN 3 uae 4 anauiuld 5:41:12 UT Aty laenudseanas 11.37 $alus vi3e

0.477u
2. ﬂ'wwwsmﬁL@@%suaamafﬁﬁlé’mﬂiﬂmﬂim Phoebe 0.31a
P1579 WaAsAN Results summary Y inesNATiaR
Parameter Value
Qllq) 8885914
QL) 8.249349
Mass 1 0.011428
Mass 2 0.054578
Radius 1 0.274015
Radius 2 0.536881
Mbol 1 6.633645
Mbol 2 6506684
Log(g) 1 3.620272
Log(g) 2 3.715111
Surf.Bright.1 0.122256
Suft.Bright.2 0.030121
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3. WLUUINABIN5IATVRIANNNLAAINTUSWASU Phoebe 0.31a
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wagmIAINIS 1M 1nIUTUATH Phoebe 0.31a laA1dnsidiunia M1/M2 fis 0.21 uazlann
gnaaused R1/R2 fie 0.51 aeuuuiasanislaasvesszuuaniaabuiuudniuussnnduda

818959L983(W Ursa Majoris)
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W) wae AT.ANTY a13Nug Teeelrmuusihuaslinsaduayunisilasanuluaal

LONE15D1999

5¥UUANIA.[Online] dUAuAIN: http://www.narit.or.th/index.php/nso/2504-exotic-binary-

Systems (FududloTuil 20 uns1eu 2561)

CRTS J232608.9+383526. [Online] duAuann: http://simbad.u-strasbg.fr/simbad/sim-
id?ldent=%4010111448&Name=CRTS%20J232608.9%2B383526&submit=submit (ﬁuﬁmﬁai’uﬁ 20
1UNIIAY 2561)

W Ursa Majoris. [Online] &UAuaIn: https://www.aavso.org/vsots wuma (Guduilotud 20

UNI1AU 2561)
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NNIRT28ENVBINLUsHENYWBA (Cephied variables)
UIEITING AL
E-mail: nexvachirapon@hotmail.com
ﬂgﬁﬂ?ﬂm WIEANIYY NG 98

15958Ug 390 5579
UNANED

[

1ATI9IUETDE NIIMT2UENVINLUTUANSAEA (Cephied variables) HingUszasa 1)

q
[V

WDANYIANUAUNUSVRINT VLAY 2) LNDANINITLELNI9VIANUSHES FanrsAnwluasatila
A v =3 =~ v a & | & Yoo
HonA1NReIN1sAnY Ao A1 BZ Tuc tngldnisimseiainguateniaisiamans uazldis
Aperture Photometry a28lUsHATL Astrolmage) Ll 9d3 19N TN LAILAZUIATUTDIATD 1AY
¢ a Y ) A o w A v a a 'z ')
nsAnwIAUAIAY 170 Ju Wedndeyanilaulisunsinuas uimieideyanagldaunislu
ASILATITRAINANNTT My = -1.64logP + 0.05 @INITAAIUIUNTLYLNVDIA1MUTLES 16

S¥8¥VINN 234,422.86 WI519A (parsec) #3o 764,593.67 Uuad
AdAY: A IUsuad , N3IEs , NISINTLELN N WAITIFNEAT
2
AauLduu

) saa ! = = ! 1 d' ! Y o

audsuasdunngnenianuainadisulunieanualngddaanauuinaivesdang
= a = J o de °o g v A 9y v
Fansianudsuasianuaingdiamdy  shlisiaunsameaunsulsuasieldiludeyaly
NMSANEINIIANSIANERTDNUA1891U ANLUSLELaTDn (Cephied variables) 1Junilsluiiiau
& 1l = A & a o =

aspulagiuasvuielng ninsavundaweesmidetuuiutl anlidnvaeNulamas
aunsaaandutalide Msdsuidasesiiuiimuasuglugiun vilianudsuasiuueiian

a o L ! IQJ

(Cephied variables) HilpudunusiuaIu AAensLUTLaaianelaydnasdsainesndniau

Jadudnuilsnminldlunisinszezriesenindaniuingiiesitlusinie
gUszeen

1) WiBANYIANUAUNUSUDINTIN WA

2) WBANYNTLULNI9UDINILUTWE
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Taseu g N3AnwIMIsEeENIav0sa1ILUsLaLeRSn (Cephied variables) f4unounis
fudusmudiofinw foll

1. msfusunndeya

11 denamuusuasiidesnsas@ine eginudsuannlvuiiannsalindesanels uay
sglunanansiudunaiunu Tngamisiaginude BZ Tuc

12 Ussanusumsaenmiudmihiiantiidemamansusiand (esdnsumne)

2 QRERI AP RTRHE

21 T4lusunsy Iis iensaaaeudoyasiummisn,

22 thamgnefildunriins Photometry felusunsy Astrolmage)

2.3 ﬂﬁaaﬁaﬁliﬁmmﬂmsﬁw Photometry 11513037 Was (Light Curve) wagaA1uIad
Ay

24 AnsgiteyaiiomatuuaymszeymsvesnnUsuas ngldaunis

Mv = -1.64logP + 0.05

NANISANE

[

Tunsfinumszeznsuesn U siansildn (Cephied variables) dnan1sfnwn el

1. NTIATINTRLAMENIYIN pPhotometry Aa8lUsuNsH Astrolmage

AA 1 @219819715% Photometry Wiulusinsa Astrolmage)
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\ ME0) S8 S0 B0 MEB0 NS00 YRX WA SAW)  YAs)
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.\& -:‘Jq.
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! - " . Aan ”
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\
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\
A

MB0) S0V HEA0 MEU0 WEBD NA00 VAN A% AW M)

-1.64logP + 0.05
=-1.64log170 + 0.05

-1.64 x (2.23) + 0.05
=-3.61

NINTLULNNVDIVDIAILUTLANLTDA

M -m = 5log(d) - 5
D = 234,422.86

5¥8ENNVRINNILUTHEN Tuniig wisiea dAindu 234,422.86 W1skwA (parsec)

SEYENVDINTILUTHES Tuntle Uuae  TAuAU 764,593.67 Ulad
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dyuna

NNTANYINITITZEN1VDINN LU TUANsHBA (Cephied variables) fszazn1avfy
234,422.86 W15L9A (parsec) #io 764,593.67 Vuas

ARRNSsNUTZNA
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Tun139aylATIUT 09 NSANYIANIULVRINIIATILVUBNITTULAT BTl YBUOUAN
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Technological University @usunishiaiuurd nistaaiusndndudealdlunisvilaseau

Y
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WSYIA (29AN15UM1YU) iy anduduasunisaeuinermansuazinalulad (@awm.) way
nsgnsIinermansuazmalulad qavnel veveunmansiuims aurasnauaIsENIFous
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Auuzinsldlsunsuiiensiinsiesiieya wazveveunas Aie Al uaziilous Suduisn

alvrndslalunisaliunuasailidisgalumed
v a
LINH1381989

s fafisssu. (2559). gliensAnwimaAanflieufianng. quduinisivinisuardeans
MIANTIAERS @010UITANIMARTIINYIF (BIANITUYL).
AugMISeudImemanslanuazaseans. siunasuvaenid. leaulad] waidlaann
http://www.lesa.biz/astronomy/star-properties/stellar-spectrum.
a0 10UAIEANTIPNEAN SRR (B9ANITUMNT). A1uUsuas [eaulai] 1Widslaan
http://www.narit.or.th/index.php/nso/1330-variable-star
AugMITeuIIMeImanslanuazn1semans. n1smszeeneflgaulsues [eaulatl] iihdale
N
http://www.lesa.biz/astronomy/galaxy/cepheid
https://ui.adsabs.harvard.edu/#abs/2008MNRAS.384.1444A/abstract [online]
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E-mail: arisa-25441@hotmail.com
ASTENW 1sEmsaan S5neyna
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Wemthndesuu 30 Jundl thamilfuieszsiteyaselusunss Aperture Photometry Tool
(APT) mm‘fumﬂ'mmﬁgmﬂimgﬁLL‘VTfﬁﬂﬁuaqmaLwiazmamﬂqm my; —m, = —2.5log (}’:—;)
LaEMIA198198 99 nTUsUATY DS gy adi ldunasne H-R Diagram waztufisusy HR

L s

Diagramana3g1u i evAunfgaduy sal(M) anduilddruiumsseenislasldaunis

m—Mits; o A M . _
d=10"s WAL ATLIUMND1YVBINTEINAILTA M50 NS t = 101°years[M—] 2.5
sun

WUINIEYNANITA M50 dsgeyvinsannlanyssanal 847 wisian wazdlenguszanm 1,724 a1l
Feflanupaaadeunsud1aunn MllgAnwIAnIdRziinanaIna et esgiveaLiu
Amnszana1la M50 Talimesnanaynisiasyegniandmwinmaglagldaunisios deiiies

wangaun15viviegvenseana1ila M50 AgAnwmAInlalauAaInARouEd

o
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FudsudfiuysdeguulannsfinuiniseivieTngansquuiesiiiifndu wu nsfinen
\Reafunsznma nsEana (Star Clusten) fie. nduuaInIgn¥egsefuspusifegaanay
TWuahe ansnsauysldiduansussiavlng g Ae nszanamssnanuaznsznaila urdsd
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nszgnaada M50 Wunszananailneglunguaiinefinesu (Monoceros) dAuuniign
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1. WMITEENLAL 180N 52 NALUA M50 Iaely H-R Diagram

2. \WawSguliigy H-R Diagram ¥8n53nA1Lln M50

/MsAneN
1. nenmnszanaida M50 luilawasBuasilawasV Ingldndod Prompt8 4119 0.6 m Usewne
A Uantnassuiu 30 U9
2. thamildluAmseiselusunsu Aperture Photometry Tool (APT) uagyana81434
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RA Dec Main 1D OTYPE Flux B Flux V
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$9fU H-R Diagram 11915574 sunu x 1Jun B-V wagunu y [Wuauiniynduysel
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t = 10%%ears| 1725

- - Msun
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HANTSANY
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Jasonjot Singh Kalirai & Monica Tosi.(2004). Interpreting the colour-magnitude
diagrams of open star clusters through numerical simulations

Messier 50.[oaulati].1ddslaann http://www.messier.seds.org/m/m050.html
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AdIRgY: NGC2298, M12, M79, HR-Diagram
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lumsmsveemedalaniarengveinszana1i9eldisAny19n HR-Diagram ¥04n523NA
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NGC2298 M12 M79
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2. Lﬁ@i/i’ﬁ%Hgﬂﬁﬂsﬂaﬂﬂigﬁ]‘ﬂﬂﬁ’ﬁ/ﬁﬂﬂaiﬂ NGC2298 M12 Lag M79
ad =
/NIANYN
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SgUAaLmeS B tay V

2. thawilUlrsgyienelusingu Aperture Photometry Tool (APT) tilelsldiAnAaiaineUsing
(Apparent Magnitude)

3. AN igniiuisieresnai 2 awed udthAuundgniwissdufames B iauiud
wungeiiwiasdluiiawes Vv azlddwes BV
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sun

7. hlumeguesnszananilagldannis Tys = 1010
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112

THE 5" THAI ASTRONOMICAL CONFERENCE (Student Session)




dyuna

n15Anw7 HR-Diagram ¥94n5¥9nANIMIINAN NGC2298 M12 waz M79 iloynszegmad
lanuazagnudn N5EgNANINITINaN NGC2298 Uszuenanian 9,549.33 W1SiaN N5EINAINT
nay M12 45288n19970tan 4,742.42 W15L9n kazNI¥INAIMTINaL M79 Isgeeni1eainian
12,941.96 Wiion wazilefinnsanaguasnszananimsanauiia 3 nsggnamiivhnmsfing wuind
9151131 10,000 &1ulduly Faudundngruiinandiifuiengresenamiuienuinnit 10,000

=4 1 Y]

a1l willdeyausdiunionnasdiliasudiuvsededinainiafouaingiudeys ee1dagsold

Poyanmaefinntuy wielladeyanauysalunndsdu

ARRNSSUUTZNA

¥
6

lasaumseansilasunisaivayuainlasiniseusuag el uianisaunisimans
Tugean1tuifonseansuiand (eadn1sumen) veveuanAmATIng WTEINLRT wozAm
Usedlon amiud 1dvdhfiantiuiseansimansursnid Aatuauudeyanszgnnid wazls
AU N¥19UlATININY TEAUAUA NS VB VO UNTEAMYV NN B1UIBANT UTT SEnI1adu
Fonnenslsasou wyammme fiedmiamasysalinisadvayuadumdunsidrsouss

a

LAz LALENAIIU VOVBUANDIANTINUTNY 91915857978 2330039 Uag 819158AARNT Q7

q
<

a Yo = | a =y o 19 av Ao
bIY Vlﬂaaimmﬂiﬂm YIYLNRAD ﬂaﬁ](ﬂLLaL@WIQIﬁ GULLUSLL‘U'J‘VHQLLa%auUaHUIWQWUQQEJua']Lﬁﬂ

qaluimef
14 a
L@NE1981989

UANA AIURATITY. (2559). FiloN1sANIMITIAERSIBIUL UAM T INHATIN3.
#01UUITLANTIATEAASUWAITIR (R9ANISUMIYY), LT slud
AugNMIBeuIImMeIrmanslanuaga1seans. H-R Diagram (saulatl).

dUAUAN http//www.lesa.biz/astronomy/star-properties/hr-diagram
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N13AN®1918¥89A17 NGC 4755 390 H-R Diagram
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MnsuidoyaluiTeudisutuusunm H-R Diagram ATy LA UINENY1BIAT 2INFHT
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Aanuuan

\Hesanannusngeguissintudons uand19iuluuenInfntua ey wiung
asAntuilaliuy deuiusldaunsaliaginnusazaisiauiuiualruniedangwinlnag
Pndgmasnaniginiddlaaninuideisesilaglainigii H-R Diagram LieAnw1e18v83013
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1. WBN1918v8IA1I NGC 4755
2. 1WeAnN®1I5n1591 H-R Diagram

3. AN YINTIYLASDILD AL IUSLNTUNIANSIAERNS
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A5n15ANw

1. 91801NA17 NGC 4755 (nmnildiduiumas V wag B)
2. e llulusunsy APT AuismaAIuininuedninsasmi

3. mAuuniigaaswendluiluees V azlidu B - v
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4. yimswdenns i H-R Diagram iunu X 10U B - V uazinu Y 1uusndgaiuviass
Yasihumes V
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2. http://www.lesa.biz/astronomy/star-properties/stellar-spectrum
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LIGHT CURVE DETERMINATION OF SU CAS BY REMOTE OBSERVATION
Chua Wei Zeh and Brian Loh Jiajun
E-mail: astronomic@hinhua.edu.my
Instructor: Chin Wei Loon

(Hin Hua High School)

Abstract

SU Cas is a Cepheid variable star in constellation Cassiopeia. Our aim is to acquire
data and analyse this Cepheid variable to determine the light curve using remote
observation. The observation was done by using 400mm F/8 R-C telescope and PIXIS 2048B
Back-illuminated CCD with sloan_g’, sloan r’ and sloan i’ filter. The observatory that
houses this equipment is located at YangBaling, Tibet, China and remotely controlled from
Klang, Malaysia. All the data acquisition and analysis were done using Maxim DL 5 software.
The acquired data were calibrated by using dark frame and bias frame. The identification of
the targeted star, reference star and check star is in CSV format from AAVSO website. The
result shows that the magnitude period of the SU Cas is approximately 2 days. The highest
magnitude for each filter are 6.04mag in ¢’, 5.30mag in i’ and 5.48mag in r’. While the lowest
magnitude of each filter is 7.06mag in ¢’, 5.72mag in i’, and 5.88mag in r’. We found that
the SU Cas has apparent brightness changes from our observation.

Keywords: SU Cas, Cepheid variable star, Photometry, Remote Observation, Light Curve

Introduction (Background)

SU Cas is a Cepheid variable star in constellation Cassiopeia and it is classified as
intrinsic variable which the luminosity actually changes. SU Cas is a classical Cepheid with
an extensive history in the literature. It has a magnitude range of 5.70-6.18 in V band and
a spectral class variation of F5lb-Il to F7lb-Il (Kholopov 1985). From previous observations
and studies (photometric and spectroscopic) by E. F. MILONE (1998), Norman R. Simon
(1987) and I. A. Usenko (2012), the SU Cas has the light curve period of 1.949325 days,
1.949322 days and 1.949328 days respectively.

Objective

We are interested in the method of photometric observation, which are the

methods of data acquisition and photometry analysis of a variable star by using remote

observation. This is also our aim to have this SU Cas observation program.
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SU Cas being as our target is due to its short light curve period (1.95 days) and it is
a classical Cepheid variable star.

We also noticed that Cepheid variable star can be used to determine the expansion
of the universe by determining or verifying the Hubble constant due to its luminosity and
distance relationship.

Study Method

The data collection started from 18th - 24th November 2016. The observation was
done by using 400mm F/8 R-C telescope and PIXIS 2048B Back-illuminated CCD with sloan
filter (g’, r’, and i’). The observatory that houses this equipment is located at YangBaling,
Tibet and remotely controlled from Klang, Malaysia. We acquired all observation data by
using Maxim DL 5 software, including bias, dark and flat-field frame.

The data was then calibrated and sorted by date. The published star magnitude
data of Sloan filter for reference stars and check stars were collected from APASS (The
AAVSO Photometric All-Sky Survey) database from AAVSO website. A CSV file was
generated that contains the coordinate and magnitude (according filter type) of reference
and check stars in the field-of-view of the telescope that was used for observation.

The photometry measurement was done by using Photometry function in Maxim

DL 5.

Figure 1: Target star, reference
star, check star labeled in photo
with number 1 - 6 = Reference
and Check Star that depending

on each filter.

Transcript

From the graph [Figure 2], the highest magnitude measured is 6.0dmag in ¢’, 5.30mag
ini” and 5.48mag in r’. While the lowest magnitude of each filter are 7.06mag in ¢’, 5.72mag

ini’, and 5.88mag in r’.
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Magnitude of SU Cas (18/11/2016-24/11/2016)
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Figure 2: Light curve of SU Cas of each filter.

From the plotted light curve [Figure 2], SU Cas has approximately 1.9 days of light

curve of magnitude period.

Conclusion

We have learnt the method of photometric observation, which are the methods of

data acquisition and photometry analysis of a variable star by using remote observation.

Throughout our observation and data analysis, the result shows that the magnitude

period of the SU Cas is approximately 2 days. The highest magnitude in all six days of

observation for each filter are 6.04mag in ¢’, 5.30mag in i’ and 5.48mag in r’. While the

lowest magnitude of each filter is 7.06mag in ¢’, 5.72mag in i’, and 5.88mag in r’

1)

2)

3)

4)

5)

Reference
Kholopov, P. N.(1985), General Catalog of Variable Stars (4th ed; Moscow: Nauka),
Vol. 1
E. F. Milone, W. J. F. Wilson (1998) “Analyses of The Short-Period Cepheid SU
Cassiopeia”; Retrieved from
http://iopscience.iop.ore/article/10.1086/301115/fulltext/
T. Aikawa, E. Antonello, and N. R. Simon (1987); “Hydrodynamic models for the

short-period, classical Cepheid, SU Cas”; Astron. Astrophys.; Vol:181; pg: 25-30.
Usenko, lgor & Klochkova, Valentina & S.Tavolzhanskaya, N. (2013); “Spectroscopic
studies of the small-amplitude Cepheid SU Cas”. Astronomy Letters. 39. 634-649.
10.1134/51063773713090077.

Sara Beck (2014). Chapter 5: Photometry-measuring images. Retrieved from

https://www.aavso.org/sites/default/files/publications _files/ccd photometry guide

/PhotometryGuide-Chapter5.pdf
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MICROWAVE BACKGROUND FLUCTUATIONS

AN N Al Al
H LOg N H AS dAS AT P
18 —2 g 18 -2, (V) (nV) —4 —14 -2 -1
(2.2x10"°cm” %) (2.2x10"°cm” “) x10 "K) (10 M Wem i)

—15 1.7 75 -7 q 7 10.5 2.1
+25 e 1.7 75 +2 4 3 4.5 3.5
=30 14 137 -15 4.5 12 18 3.8
+40 e 13 240 +18 10 14 21 5.2
—40 e L5 8 -12 10 K 135 52

1.6 75 -10 8 9 13.5 6.2
- 48

1.5 75 + 10 10 9 13.5 7.1
+ 55

1.2 320 + 14 10 11 16.5 1.7
+ 60

1.2 400 +7 15 7 10.5 13
+ 100 s 12 450 a5 15 29 435 18
+ 145 13 550 4 a8 20 31 465 2%
+200 19 600 .40 18 % 39 %
+ 200 s 1.1 730 + 55 20 35 525 32
+ 250 s 1.1 700 + 65 20 41 61.5 37
+ 285 1.1 800 + 65 20 41 61.5 37
+290 e 0.8 1100 +95 20 59 88.5 a4
+ 350

NOTE - The errors in Nand ANH are +2x10”cm 2, as specified by Heiles (1975); Alpis

the flux computed by means of eq. (2) of Puget (1979); the error in log Nga is £ 0.05, as

(
specified by Burnestein and Heiles (1978) All the errors are at | standard deviation.
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FIG. 1. — Correlation between dust emission and N, gradients. The sky region
explored

by the isotropometer is shown in the upper part of the figure. NHvalues are in
Heiles

units (Heiles 1975).
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15 Wwwgu 2561, 970 https://www.britannica.com/topic/Cosmic-Background-Explorer

15 Wweu 2561, 910
https.//www.https://en.wikipedia.org/wiki/Cosmic Background Explorer

15 Wwwey 2561, 910 https://arxiv.org/pdf/astro-ph/9609169.pdf

15 wwgu 2561, 9710 http//iopscience.iop.org/article/10.1088/0004-637X/794/2/171/pdf
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