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AATIEYTeYanulUTUATH APT Uag DS9 a319UHUAN H-R Diagram ¥84n523nA13 NGC 2451
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21.87% AU
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nsxanala NGC 2451 aglunguanniineide (Puppis) madnlanld Wudwuiilvgiian
MNMsuUsnguaniFestsln Ififnee RA. 07h d5m 24.0s Dec.-37°57' 00" Aumulag Giovanni
Battista Hodierna iaul A.A.1654 Lay John Herschel lud a./.1835 nindaunnaina1eved
n3¥9nAN NGC 2451 aziiunszananuliavuialug) 1 nsvan Weassdnwiseazidensiieg ves
n3¥9NA1Y NGC 2451 wuiiingzqnad 2 nsgqniideuiuiuey Aonszann1a NGC 2451 A uas
NGC 2451 B Fsilengdesnaiu 50 &1uT (Stellar Activity in the NGC2451 Clusters) 3siiaansenn
Tumsiiguennszanan 2 nsggniviuduegesnainduld fedsiiaulamadvinliginwaulad
WM TTEENara1gTeveInszanand NGC 2451

IUIzeA

1. flomszzynanazengdovaanszgnanida NGC 2451
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H-R DIAGRAM OF NGC 2451
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NGC2451 B -0.17 6.76 2.5
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2. e L lunthedlawns

2.1) @1 arcsec/pixel Ingldannis

arcsec = Pixel pitch (um) = 389 x 206
1200

= 0.67 arcsec/pixel
Pixel Focal length (mm)
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dlo Pixel pitch A szEzAiNfinarsnasfaia Nikon D5600 (um) (www.digicamp.com)
Focal length A9 szzlniauasndss (mm) (@ns., 2558)
2.2) wlasanildlude 2.1) Wiluesenlagldaunis
1pixel = Afidwiaildannde 2.1) (arcsec/pixel) = 0.67 arcsec/pixel
3600 (arcsec/pixel) 3600 arcsec/pixel

= 1.86 x 10" deegrees/pixel
2.3) widnsanlumize km/pixel Tngldaunts fannd 1
Km/pixel = D (km) x tan ( Afiduialéainde 2.2)
= 393822.38 (km) x tan (1.86 x 10™* degrees/pixel) = 1.17 km/pixel
e D fie szppvieanlandanisdund a anfidnesy (km)
2.8) MTUsUNSY GIMP JAFALEN N IvLN Ui ULEseTing Fanmil 2
uazsuen Size ughanguiuAdilsainsanalude 2.3) ldd L Usinglu mie

Alawums

AN 1 KEAINITHIAT tan AT 2 LEAINITINTUAIANULIIVBINAINLUTHNTY GIMP

3. 17e1 L TuneAlawnsilaannde 2.4) 1gauivaun1snuaid lievnenainnisued

a¥AYALATABIIIAUDY Sub-earth point luwsagmunaNTTLeY
1

Cos (latitude) x Cos (longitude)

4. 81uA1 Sub-solar point agAyA (Bo) wag Colongitude of the sun (Co) 91N
www.lunar-occultations.com Uagg1uA1 Moon agfga (M Lat) Uag 88433a (M Long) 311
TUsunsu Visual Moon Atlas tileanag o Taeunualuauns

Q= sin! [Sin(M Lat) sin(Bo) + Cos(M Lat) Cos(Bo) sin(Co+M long)]

5. 11 o filsnde 4 sumuaduaums H = (tano) L tileduasmainnudnuesvgy

6. 41A11IRIFINVRIAINANNANIINIUTUNTY Visual Moon Atlas 11 US UL UM
Wedldudmnuaannndeuvestoyalneliaunis

AAMUANRNTAIINLA - AUIRSIUALENTRY

% ANUAAINLAFDU =
ANINTZIUANNAN TR
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M15199 1 HANIMAMUENVEMANVDIAITUNTTLAINNSEIEAI Tnevinstuiina nues

AsTunsLuAutuYN g 9Ilua

Junany

12/2/2020
12/2/2020
13/2/2020
13/2/2020
13/2/2020
13/2/2020

12/2/2020
12/2/2020
13/2/2020
13/2/2020
13/2/2020
13/2/2020

15/2/2020
15/2/2020
15/2/2020
15/2/2020

15/2/2020
15/2/2020
15/2/2020
15/2/2020

15/2/2020
15/2/2020
15/2/2020
15/2/2020

a1 (W)

22.19
23.13
00.15
01.29
02.13
03.21

22.19
23.13
00.15
01.29
02.13
03.21

04.09
05.14
01.02
02.03

01.02
02.03
04.09
05.14

01.02
02.03
04.09
05.14

M Lat

48.02
48.02
48.02
48.02
48.02
48.02

26.63
26.63
26.63
26.63
26.63
26.63

4.09
4.09
4.09
4.09

30.6
30.6
30.6
30.6

3.02
3.02
3.02
3.02

M Long

39.21
39.21
39.21
39.21
39.21
39.21

36.41
36.41
36.41
36.41
36.41
36.41

10.47
10.47
10.47
10.47

11.45
11.45
11.45
11.45

10.15
10.15
10.15
10.15

Bo Co

HERCULES
1.20  137.19
1.20  137.65
1.20  138.17
1.20  138.80
1.20  139.17
1.20  139.74

ROMER

1.20  137.19
1.20  137.65
1.20  138.17
1.20  138.80
1.20  139.17
1.20  139.74

AGRIPPA
1.20  162.87
1.20  163.39
1.20  164.45
1.20  165.00
THEOPHILUS
1.20  162.87
1.20  163.39
1.20  164.45
1.20  165.00

Godin

1.20  162.87
1.20  163.39
1.20  164.45
1.20  165.00

A7 oL

3.30
2.99
2.64
2.22
1.98
1.59

6.26
5.85
5.38
4.82
4.49
3.98

6.73
6.21
5.15
4.60

5.50
5.05
4.14
3.67

7.03
6.51
5.45
491

L (km)

52.10
58.89
67.95
83.81
97.40
122.31

29.37
32.63
35.90
40.79
44.06
50.58

25.13
27.53
34.71
39.50

43.14
47.31
59.84
68.18

25.08
27.47
33.44
38.22

VNBR AININTTIUYRMANANTUNS (km) 91nlUWATY Visual Moon Atlas

ROMER 3.14 km  AGRIPPA 3.14 km  THEOPHILIUS 4.05 km  GODIN 2.87 km

HERCULES

2.96 km

aAUsY
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H (km)

52.10
58.89
67.95
83.81
97.40
12231

3.22
3.34
338
3.44
3.46
3.52

2.96
2.99
3.13
3.18

4.15
4.18
4.33
4.37

3.09
3.14
3.19
3.28

%AAIAARDY

1.47
3.99
6.03
9.91
13.50
15.01

2.60
6.45
7.74
9.56
10.17
12.08

3.48
4.53
9.22
10.99

2.45
3.17
6.83
7.78

4.64
6.07
8.00
10.94
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SV Vulpeculae Faduaniuszan F Gfigju Main Sequence, Supergiant #1810 U ayA12 HD
26976 fdunauaszan Gemuin gungiNuAareIInNEINNTINAUAATNYD9AI A1 6
Andromedae wag SV Vulpeculae Haaumniogluyiavasnnignudssan F uaga1i HD 26976 &
gaumniiagluyiaainngnylseian B Feannsoduundulddnauanmsfinnsanaihddos
4919 wazifl e a15A151903A UsEnouaInnTaUnaiuvesn1n 6 Andromedae Lay SV
Vulpeculae f51909AUsgnaudinuldun H He C O Mg Si Ca Ti wae Fe uaga12 HD 26976 10y
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ABnsAnen

1 o180 1naUnaTure9n11gnYUszian F 91U 3 A9 laun 6 Andromedae, SV
Vulpeculae Faduanussan F %u Main Sequence, Supergiant MMUa1AU LAzl HD 26976 7
\Wunnuaszan Tagldndedlnsmssaisu Planewave CDK700 59y CCD Ju QSI632 waziniad
aUnlnansmuy eShel vaavBgATIRRNNTITHA 7 FBUNTTTULNTIY Taninuasswdnn Wa
MNABY 300 s 600 s wag 900 s AUARY

2. ¥n1sene Bias Flat Dark Tungsten uag Thallium vesanigne wisldfdndaaasuniu
wazliJusn reference image

3. Y13 process lalasunmanglusuuuvassiidlidudunsmadnnduvesanigne
uazandyqasuniulunsvainaiu Ineld Gaussian filter Inglglusingu ISIS

4. waensIlATreslansounteinduaznsryuseudtesvedlantulusunsy Visual
Spec Ingldfifin RA wae Dec Mnganius Stellarium wagdunaiuiifgeanasudussuy
neton naunns (@alae + undi/e0 + 3unii/3600) /24

5. ¥11n13 Normalize nswatUnp$ulude 4 11 intensity fgeanidu 1 felusunsu Visual
Spec adunTkanateyaiunuresguniivesngny A ldlumiddesaing 91
auns L =4zR’oT*

6. thetgamniiuaidsdesainaiile snmeumsvesenignyfivhns@nwiainusunm H-R
Diagram

7. thnymlana3uainde 4 uwinng Normalize 161 intensity ¥synanuenndudu 1
TagldTusunsu ISIS wazthudunsmdilsanuSsuiisunsmaunmiy wagmsinosduszneuren
gnelauldlusunsy Visual Spec
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S HD 26976 16,800



A1519 2 LEAINNAEDIET 19NN NELARYAS
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6 Andromedae 6,850 1.50 1.71x10% 4.50
SV Vulpeculae 6,120 238.4 275 %10 72,417
HD 26976 16,800  0.014 5139410 0014
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Andromedaeiaza1 SV Vulpeculae Haamgiieglutiavawmngneéusean F uaza1d HD 26976
Tgaumgilogluyieveanignulssnm B

5197 2 Wlemanfdsdesaing nuin A SV Vulpeculae dfdsdesainediunnnit ana 6
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Foangny ﬁmLLazmmmmﬁu (nm)
H He C ) Mg Si Ca Ti Fe
656.2 6678 5889 533.0 518.3 504.1 585.8 466.7  522.7

6 Andromedae /' v v v v v v v Ve

SV Vulpeculae v v v v Ve v v v
HD 26976 V4

nesedl ¢ Ml 3 uanssmesdUszneuTemIaNYusiarMe  aedUsznauTiny
1¢iA H He C O Mg Si Ca Ti wa Fe uaza HD 26976 \unniilunszaniuszian DA uagilsnn H
fAnwmui amnnEussanieiuaiismesdUssneuTimiloudy
dyuna
PNNIANIAUNATNYIAMNYUTELAN F Iaadfunureaniidiuiu 3 e laun 6
Andromedae Way SV Vulpeculae Faduanusznn F %u Main Sequence, Supergiant A Ua1AU
uazn12 HD 26976 Mduamuaszam Jenudt gamgiiiuinvesamgnidldannsmaiunafimes
A1 6 Andromedae Wag SV Vulpeculae Haumgiiegluyiavainnignylseian F wag HD 26976
fgnmaioglugawenngniuszian B Fsaunsoduundulddniauannmsfinnsanaihddos
GRRR LLazLﬁaﬁmimﬂﬁmaﬂﬁﬂizﬂaumﬂmwmL‘Uﬂm%’m A1 6 Andromedae kag SV Vulpeculae &
smosdUsznaufinuldin H He C O Mg Si Ca Ti uag Fe wag HD 26976 ilunnfiuaszaniyseiam
DA WUSI9 H ffinwmudn amgnuussinnifeiuasiismesdussnouimilouty
AnANTINUTENA
Tassnuides msAnwanaduvesamgnEuszian F dudaqadlddennungana
Prowdenn antuiTensieans (esdnsumnvu) wsanu Junsideu warueiviaey wmdisd
9191367 WaNseaT SFIneuna masnugiietes Aldnsanlimuinwm Auui
wazasaouLiladounnssmnduneureanisdarilasnu shililassuaduidiiagaasly
Pl
LaNEN331989
AugNssEuIImemanslanuazasemans. awnasu. (eaulad) wWaddldan
http://www.lesa.biz/astronomy/light/speactrum
AugNISEUIIMeImanslanuazn1sans. nsuuslssinaInIgng. (eaulat) Whildain
http://www.nso.narit.or.th/index.php/
AnAe. Stellar classification. (@oulatl) Wrdslaan

https://en.wikipedia.org/wiki/Stellar_classification
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mMsAnEINsIUAsuLUAIAMLATNYBIANIMN
WENIUTINT Juilng
E-mail : patidta.ss1370@gmail.com
AgAvInW : enquRANS wudaTiand
E-mail : khrinn@gmail.com

1SUFYUNAUIA 6 UATHTEITE

unAnga

Tassaummandisesnisdsuulainnuainawesnnima Wednwinisiuasunlag
ANUATINYDIATIVNG C/2017 T2 (PANSTARRS) lAEENEAIMNANINIMENABITUIN 0.7 1T ¥1IN1T
deamenuaszitiosdiuau 2 alus feflawed R uaz v Wavthndes 3 uniisenin S1uau 2-
5 a7 sieass wagtn g ldu A magnitude AildannamdeTusunsudisasy Aperture
Photometry Tool wagiinnnil bldumian maenitude fildunuseufiauiu magnitude Tugaa
12879119

HANSANYINUT A17973 C/2017 T2 (PANSTARRS) fimaidsuutasauainafiudulas
fmnuainanndigadl magnitude 11.43 Tuthefidnw udlssioides eraiosnannsiasuutag
YNINIBATNYDIATINLDY 1L HATINTZEEIINEdung uazn1svinlasseundsdlallddenin
prmsisaadldedadaiiosisanineniafiudsuutas Ssenafiunsidsuulasildeiies
Usgnauduvinuelunsiiasiest magnitude anmeifivunauazsuidlingd fiinseiorasilil
anysal uazdyimudsluuiswisnaanmaeglndtungndfienuainsnn shisnsma

ain9UInIMReIIRIRAAUIINANTUASALA
ANENALY: magnitude AN

Aauduun
UNANTIANARSEIN AIeRBLAYINgIlaEIINNTTREMYBIN AT IElUSEUUES U 0N
171077 4,500 a1 LHuNI9R1anEeeInAkaLlnaLaziuda Ar19sinedinsanIna LA

1 [J a

agu1n 019UsznauMedunidarsindndudeniinuesdadidin warursiinnamseradudianing
wdilanlugausnizuilannannudatuiduld anmaddsuwdasanuainadiedilndniending
WU FuAnINN1TALYBUYILAITNS N UAr 0Bl uYYNNTLAUAIENEINUIINANITAG

udsziialunia warlulndsy avdinnwdlaasidiunlndnseindwaionis
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fAnwilassnuiddalafinw Fesnsdsuuasnuaiisesniim ansAnwidest
wilimauinmeinisudsuslasauaiafisdunieanasesndlslurisiidnu Tneddni
lgvemnuemAsIERantuITemImansuisAlunsanenImaIameawmes R was V uag
10N LAumAI magnitude ﬁlé’mﬂmwﬁwiﬂmmuﬁwL%g‘u Aperture Photometry Tool

indseuiisulugiaandige

UIZEA

WBAN®INITHURULUAIAINNEIN9YDIANINN

35NN
nsAnMaUALLUaLETYeIR Vg SEN1sAnuAe

1. Aududeyaiinafunnmeifirwaiafiomeuasinuildludimnar  fe  1feu
NHAIN1EU 2019 A9 RBULEIEY 2020 J1FDNATINN (/2017 T2 (PANSTARRS)

2. YOANUBULATIEVNINAIIINNRBINTNTIAUN1EAINANINIGIENADIVUIN 0.7 LUAT
vinsangnwanIesIuIy 2 $1las deflawmes v ilantiindes 3 wiitdenin S 2-5 Aw
sonss

3. 1 wdildanman magnitude AlFanamvesnvselUsunsuduagy Aperture

Photometry Tool wagtUTauiisuiu magnitude Tugiananfge

NANTSANY
AINAITANYAIMNANING C/2017 T2 (PANSTARRS) WUIAIWALANULNRUNIEFUN AL UL

AATILAANNFILAIIUIY 3 AN

O 1x
® 5x
2 10x
2 20x

Close
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esanarimaildnwagiduied Aeunisyin Aperture Photometry 33U5uuAnae Major
radius TihaennnesiugUTIsveImIMaliiInign
NAN13ANYINTSIUABULUABIA1IING C/2017 T2 (PANSTARRS) uanssannmellil

mslasuudasnnuaing

15.50 VYBIATINIY C/2017 T2 (PANSTARRS)
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1N NNN5UE BULUAIANNETI19989ANINNE C/2017 T2 (PANSTARRS) luta9ifi o
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WOFANIBY 2562 AadauunIIAN 2563 wuindinswasunlaslisewdes Insludiawsnaivied

Auainateglaeil magnitude Wiy 15.12 ndanduilauainwInduuazainanigad

magnitude WU 11.43
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d3Uuazanusiena
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nsAnen1swWasuwlasauduvasuaslan (Earth shine)
WNENINNT Ao
E-mail: noon0624583917@gmail.com
AsTUSAY 3091 5.0 Fumdiita Saanssd

lsaSguusgingny

UNANED

IF@AnwnsiUasuwlasanuiduvesuatanduiid (Phase) veaanisduns tneldndes DSLR
safundasinsnssavwvunsulaiiou (Dobsonian Telescope) wum 10 67 anen waresuns
Tugae¥udnatu 3-5 /i wazdnausy 10-13 M veuieus e Weud uaviiiou 3 (29 w.e.-1 5. uaY
21-24 5.a. 2562, 28-30 §5.A. 2562 Way 19-22 1.A. 2563, 27-29 1.A. WAy 18-21 A.N. 2563) mm‘ﬁ’u
farnuduveuadtanuariiundsuinalndnsdunsluuiasfu Swauegisas 10 90 Tastadige
Wiy du fhelusunga Iris thanmAtads udmuaig Weunsmuansanudusiusseinamaing
muduveuadaniuiivenieduns namsinwnuimenuivesatanifiuty dedeaaing

YDINWIUNTATIUN
AdnAny: Usingnisaliaslan (Earth shine), AMLKas (Intensity), LWAT09A9TUNS

Audunn

mndanamsiundluiudsaindosniieiing wnuiduiinvesasiunildldinoeig
WS uazaNN ST IEazBavaInusiamenlan iasiuniunsidunsinauiivaey
2 du Al dwdl 1 Hunasnesenfindlaenss liazuesunsdunsumngidudendn 1 wuy
U 1-3 Awide us 12-14 é1 (wasainasending) daudl 2 Aduiavesmetund lalldfuuases
meniindlagnsudaglnsunasagreuanidilanludnituns wagasviounduundudunnuulan
Sndevis lidFunauulanueafudiuiinvesnisduns TusnFondsingmsaifiiaduil
“Usingnisaluaslan” w3e“Earth Shine” gdmhdsaulafiaz@nuinisiuasuulanmnduvosuas

TanAURNUBIANIUNS buLAaz T
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What is Earthshine? On a clear night, when the moon is a thin
crescent, you can sometimes see the “dark”side of the moon.

The bright crescent is created by light
shining directly from the sun onto
the surface of the moon. When

that's reflected toward the

earth, we call it

moonlight.

The dim light illuminating the rest of the
moon comes from sunlight that is
bouncing off the surface of the

earth. This is known as

earthshine.

AMUEAIULDIVBIANAR “Us1ngnisaluastan( Earth shine )”

U

Wa@nwAUTLYadadlanilafnnl99uns (Phase) wWasuly

Ivn13ANE

1. finsundos DSLR Wrfundednsnsse] vhnisenenwlugiefudnetu 3-5 A wazdhausu
10-13 fin vouiaudne eud waviiiew 3 (29 w1 5.0, way 21-24 5.A. 2562, 28-30 5.A. 2562
WAy 19-22 4.A. 2563, 27-29 1.A. kag 18-21 A.N. 2563) lagazuSumisanuiidnines (Speed
Shutter ) 1/4, 1/5 Ysuaraulauas 150 1y 800 1000 1250 1600 waz 3200 AINADUINN
Fung ieliiiussasBunvesdruiinvesnsdunslalvainanniiuly (ugeamlildun «
iieidengunnitansnsaitilusunsundrannsosadiuineazidondiusinle)

2. ioldnmudramudiwewadanuarundsuinalndmdundlunsay fu Suaueeis
az 10 90 aeTniigaudumniu snelusunsy Irs

3. leldteyauduhmillfuinfouasiuamuasisssihsduiifauadtanuay iunds

4 hdgadildumdennsmuansenudiiussznisainnduvesadaniuitivenis
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NaNISANE
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NNTINN 1,2 A9INLEAIAUAURUS TENININARNANUTNVO AL ANAUAD VDI 9TUNT
Tngliuny x AeTudneu-U1ausy warliuny y Asarnnuduuasvonadlan azwiulainluiu
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nsAnwmuIiiodeainmemsiuniuinanuduve waslanaziiind unayluudnausuiien
anuduvesaslananamIuRdvemisunsiasuly wazdlomasuaindndidssiunuiniu

P9VULANUAINUINNINTUTNTY

anuseNa
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funsideuly dilideyaursiiunndandeyadugunn esunandaruiianaiaainnista

[

ArANaIrenumsndsiussaanifulusuluianwissiluiuninudeyalilusda dus

a
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LAINNDIANTLALAINTUNSVU-AN (Sun & Moon Times).[aaulal].li1delaann
https://www.myhora.com/astronomy/sunmoon.aspx
aunAuAIIenanslne [eaulail].lnnalaann

http://thaiastro.nectec.or.th/library/article/229/
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nsRnwdunsuNIANLIUTAsssTUUAIgaUTIALadTUUNTY PHOEBE
WNANIYEEA 1w
E-mail: busayamat71@gmail.com
AsTUSAY 3071 5.0 Fumdiita Saanssd

lsasguugiivena Jaminguasvsnil anu.29

unAnga

ladnwinisasiswuudiaseszuunig g usia1veslusunsy PHOEBE (Physics Of
Eclipsing BinariEs) Ingindayaninuiduues 38 Magnitude 1990133 701 aladlowddlusunsy
PHOEBE \fios1ansszuuamgguaamiauimanesufuiudsunsnfinesoine iodunnns
WA suwUaIns nuas (Light Curve) #94A512% (synthetic) v aufunsanwasd Lia1nnis
Funansal wagaunismadamaniiiieides nuilusunsuiiemauinsiuianieadu
szvunnglaglinsimesineg lnslusunsuazinemnadwesidldnuduludunie
Fénuuiudsumivesasamalinmduangiudsuuvasuiielinswduasesiluviv
nswildannmsdanemed Tngmsfiwesiviuasndinavasuulasdaaureansmae
13883 (inclination) 9aifiuAa (temperature) §m31d7UL (mass ratio) AIAIWNULEN
(Semi major axis) Mnnmiuiuneaglimsimesiuiaiavesszuunnglldnnamaaiile
wldasranuuinaes

o o L

Ad1AgyY: PHOEBE, AaAgUs1A1 (Eclipsing binary stars), wuuidnaeannig (model of binary stars)

Audunn

magnTueaiiuuiosiunnnieimdadussuuang Binary stars) Mieszuuanivans
A4 (Multiple stars) 52UUAIAUTENBUAILATT 2 AT WiAA9EINlARTIAAUENaTLIaT LY
o1aiimulaaslidalusauianans? uvadu 2 dnwar Ae szuunnguuuNsaiuleniy (Visual
Binaries System) L1JusyuuA1Igianansausaiun1a 2 a1 Idegredaau uagszuuaIguuy
1n&3n (Close Binaries Systern) dsanunsasssfiuduanmador anluszuuiimnlaastetuay
Funimngeuieszuuamagunauuiesindaduanuuswasdnislaeinalnnisuysuas
Aon1siad oufiuataduveann 2 ads lunsadeuuudiassanigamnsaituigesduszney
Wauns auaudinamenmyessruuamAgUAldinmsiaUTinauasiuiesnan Jadud

WraulaInlUsunsuPHOEBETumaunsEUIUMIaiauuuaeing neesls
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\AgaulUswnsaPHOEBE

2. dhdayaunaiiansmuauazasuuudnges
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2. yhmsgumiinesieglnedneds Fslusunsuazthamnsiiwes guludmuiandu
AminesveIsEUUANAd AT EIvRIsEUUAMIgR AT Elara NI LA LAT 1D
Wisuifleuriunsluasildainnisdans

3. dmnsfiwesiuaiauuudiaedseuunig

3. AAerimvinauvedusunsy
HaNISANEI

MnMsAnwmuInlUsunsL PHOEBE Answvideyalaiiiemauinsdinanieaiussuy
anglagldmniivesine MiAsesdusznevidlaasvesszuunng Ineldmiiwesiiieai
09AUTZNBUITUUANIG 1U Szeziaunuionidlaas gamndl Adndlis iasdesadng lusy
i luas Tnemsusunsmuasdanszsiliviunsmildannsdanamed oyl
yilnesfiuviaswesszuuang Amnsiwesildinamsailuahuuuiiasmessuumag
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Tneluduromsiimeiiiuniauisuamensviude gungl Shardana uas
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AN 2 N5 LAsELATIZY (EuTiU) AunsILasnlaannsdLnanIsal

Phase 0.25 . ‘ __Dhase 0.50

il 3 wuudaesnnagilaainiusunsy PHOEBE

MsAUINANTEReTsTUUAMATNgveiuauneatnaans Weldaunislaas
wnlusunsuaglisyimsduamisilimesnanunsaidsuudasiuaraziinsiines

17a8- mass a@nsamlanngdefauvesalias

m1+m2 (7)2 :(y )3
Mg yr Au
g9l P ABA1UNISLARS
A fB ANNIWAULBN

'
=3

TUNNNEAINI AUUANNIINNITNFUNITIERES Ao AIALNWBNLAZATUNITIATT B9IaBY

a a a v (% ! m
AUgunlikayRendl mldandnsidimia —>
my
gamnd (K ldannisiesgsinsmuas wiAiauerawduan (A,,) drengnisw$edves
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JU ASI224MC auaunsEerIulUsuNs Maxim DL 5 Tngdufinn1n 4 Frame type 07 Light
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UYL famntmaqandoufinndumianieriurauisweuiih 9anifude Dark Frame
Bias Frame wagFlat Frame anuanay
2.mM5ATzvidaya
2.1 Aagnnmaelaeyinnisinuaenieislnwlnwns (Photometry) Tulusunsu Iris
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T 0.60 ”: 7 .o A ad > A § 5. 060 @
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N 050 O LI 5 050 E
= PR . ° . 5:
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€ o040 -.'  d ° 040
2 e e o &
0.30 - . y = (5x10°)x° - 0.0007x + 0.0352x + 0.2141 0.30
L]
0.20 o* . R? = 0.4908 0.20
0.10 0.10
0.00 0.00
0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00
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N3 1 N ansm LIRS SEIsAANduazAIae M AT UA UL LY
Faanusotnassaunisdievhunsuwiliuanuainennd teRaunis
Y = (5x10°)x® - 0.0007x* + 0.0352x + 0.2141
Toedl Y fie Aruadnawednt (Normalize Flux)
X A9 33138989017 (Altitude)

TngA1ANUAAAAARY (Erroniiniu Seeay 21.32
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UNANTEIUNS AU
E-mail: aiaiyarin.2547@gmail.com
AgAUInw wenisne yanmsn

LSS gUNTNUYATA N TN YTYS

unAnga

3@ nw1UszeInsvesnnnnlunszanande i uiianie q $inguszasdiile
(1) Anwdndusinaiunnsuvesnngndlunszgnanulafiusnasie 4 vesnudndysdiailen
wag (2) WilennsAnunilsidusnaliausiu (nitial Mass Function) ¥84nszqananalafiuiianeg 9
Tngimuafieniafuyuuesiuduazyuuesiueanaintanannuindnisiniioningldlanidu
Auwnie8198e Tunsimseidoya Waenltddeya Filter v wag Filter b as1aukunid-laAuns
(color magnitude diagram) L‘ﬁla‘mﬂ’]’ﬂuLLﬂUﬁWﬁU%ﬁﬂ%@ﬂﬂizﬁgﬂﬂﬂ wazviinanauYeIn
qn¥andwild (color index, b-v) MntuFeufisusiinanasusesangndlunszgnaridails
susoiudnastusenanlanaanuind wanmsfinvinudt nszqnanaladisaosly Tdndauves
angneviinalunasu O B A F G K way M Antduiowuaz 0.05 0.33 24.66 34.54 19.62 19.01 waz
1.79 snudndiu dwmiulletudn uasdniduienas 0.27 1.63 17.68 17.88 21.27 27.99 uae 13.28
muadiu dmiuilsfueen uazanmsiesesiilsidunaiiuiu ansoosuieldin nszgnanaia
Eflngmaqﬁutfﬁmﬂaﬂmqmuﬁm%ma%’wLﬁaﬂ fiduunmgneifiinannunn i waneinwand
mstradtendienamunuiiluilsusesiudinnnideuesiueen
Ad1ARY: Initial Mass Function, n5¥3nA13LUn, Color-Magnitude Diagram, Power Law

AN

FunngnRfinarnndis q lunsegnanidefianuduiusivsuinvesna any
auduiusladdumnasui nanfe S1uINTeInInNERTiI m AsuUsiunsiiuruIaTeia
snfndsrnasil (@anauansImanslng, 2508) Wufe nszgnnNTivTIue1e 9 sziidadiuveinn
gn¥rdnanadusing q Allimieusu Wnevdnanasuresnmgniilunisuanmgndmudnuas
yesanad Fednwazdananansavuenisgamniveanld nadnawelefnmsusingves
ANATUTINA U UNTOUAIAL YRR UT 445 nm AureAA 551 nm 13enin fuild oaths
nywlanuduiusseninalefnsdaendu v Audedd azliunugialeinns Ingangnduia
annsusg o Auaslinaidsnsiu wazaavesnigndainnsamlaanauduiusuia-mades

@179 (mass-luminosity relation)
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Usnglutisedu v wag b anaaunugiid-luiunes edendnwiiewizandeglusauddundn
wazldsvdddunusilunsssyrinadnniuvemngneudazag wasAnwiilsidumaBuduves
nazanATisanals
UIzEA
1. ilefinudndiuvosiaaiunniuvesnngnelunszgnanudaiiuinasi o veanudnd
M9TIBN
2. ileAnwiiladfuinaii ufuvesnszgnanlaiyuuesiuduwazivesnainlanans
NwaNIMetaiien
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Aoufi 1 m’a‘ﬁnmﬁﬂd'zwﬁﬂaLﬂnm%’wumm'aqnﬁiunszqnmuﬂmﬁu%wwm o YBINLANT

N9Y19LiliBan

1.1 ivuefianiavesnszanatandaainyuuesedian Inewdseenduyunesiudn
uazymesiueenanlanaimudndnsiiaiien uazidennszgnanada Aldlunisinu

1.2 Aunideyavednszana1ilnaingiudeya SIMBAD antTuled SIMBAD
Astronomical Database - CDS (Strasbourg)

13 dendeyafildaingiudoya léun v_mag Ae Twfisnasusnguesnnngnyiivanay
551 nm Waw B mag Ao [fsnasusnguesnninneitisadu 445 nm

14 Fseideyalagld V_mag uay B_mag a$19n5 1 laglviunu x wnunlgavild
(b-v) uAgLAY y UnuA1 V_mag iioaisununfid-lviunasvosusaznszanan uazidenianiy
angneTieglunaudiumndn

1.5 Amusnasidudantslunisdnstaaunaduvesnnigne a1u Zombeck (2007)

AUl 2 N1sAnIANEIN s FUNIATUAUYRINITYNA T AT YU U LA URaNAN

Tanansnndndnisdrailan

21 Ansnavesmngntuiaznanlsiinesunng g v ineiisnsdielud
2.1.1 AuilefnInsduy salvesnIuiaral Asaun1s m, — M, = 5logd — 5
\ilo m,, Ao TRnmsusingae v M, fe Twfisnasduysaldis v way d Ao Sepevinessminenszqn
A dune Tundle wisiwa (parsec) lneldUauaain SIMBAD Astronomical Database - CDS

(Strasbourg)
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Determination of the Hubble Constant using Supernova la
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Abstract

Supernova type la is considered as a standard candle because the absolute
magnitude can be approximated. Supernova type la that are involved are SN2012fr and
SN2020hvf. Once the photos had been taken, it was analyzed by Astrolmagel) to find the
apparent magnitude of each Supernova. The apparent magnitude of SN2012fr and
SN2020hvf is 12.0407681 and 14.08951043 The apparent magnitude of them are used to
calculate the maximum absolute magnitude of it, the absolute magnitude of SN2012fr and
SN2020hvf are -19.46525 and -19.0827797 From the absolute magnitude, the distance can
be calculated. The distance was combined with the recessional velocity of the database
to show the relationship as graph. As result, the Hubble constant that was calculated was
equal to 59.935 Km/s/Mpc with 19.04% of error according to Adam G. Riess.

Keyword: Hubble Constant, Supernova la

Introduction

The Big Bang is a reliable theory about how the universe started. It states that the
universe is expanding at a rate. The expansion rate is called the Hubble Constant which can

be calculated from many things such as supernova type la.
Research Object
To study Hubble constant from Supernova Type la by observation and database
Methods

First, supernova type la were taken by NARIT Thai Robotic Telescope (Taken at Sierra
remote telescope in California, USA and Gao Mei Gu in Kunming, China). The photos were
taken every day continuously. Second, the photos were analyzed by Astrolmage) to find

the apparent magnitude of the supernova type la from the flux as shown as:
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F

m—m,.r = —2.5log (F )
ref
m = apparent magnitude of target Myer = apparent magnitude of reference star
F = Flux of target Fr¢5 = Flux of reference star

The apparent magnitude of supernova la that were taken each day will be created
as a graph of the relationship of apparent magnitude and Julian date. Third, the maximum
absolute magnitude was calculated by the peak of the relationship of apparent magnitude

and Julian date with: Mo = a + b[Amys — 1.1]
M0 = Mmaximum absolute magnitude a, b = the error constant of filter [1]
Am,s = average magnitude of 15 days after the peak of the graph

Next, the distance of supernova la can be calculated from the information above by:
m— M., = 5log(d) — 5
m = apparent magnitude M,0x = Absolute magnitude  d = distance of SN la (Mpc)

After that, The Open Supernova Catalog database was used to find the recessional
velocity [2]. Finally, the Hubble Constant was calculated by the relationship of

recessional velocity and distance.
Results and Discussion

Supernovas that are involved in this project are SN2012fr and SN2020hvf which were
taken by Thai Robotic Telescope. The photos were taken with filter R and V as shown in

Table 1.

The photos of each supernova are shown in figure 1 and figure 2.

Table 1 showing the information of each Supernova la

O]

UCAC 4 466-046280

[CBP2018]4

SN2012fr
. ’

Name Exposure time RA DEC Filter

SN2012fr 180s 03:33:36.0 36:07:59.610 v . ‘
SN2020hvf
[CBP2018]3* ¢ [CBP2018]2

SN2020hvf 300s 11:21:26.441 +03:00:52.92 R 08-8001

Figure- 1-showing:- SN2012fr-and-its-reference- Figure-2-showing- SN2020hvf-and-its-

star reference-stara
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The photos were analyzed by AstrolmageJ to find the apparent magnitude of the supernova

type la and show the relationship of the apparent magnitude and Julian date from the flux

as shown by Figure 3 and Figure 4. From table 2, the absolute magnitude and apparent

magnitude of SN2012fr is -19.465271 and 12.0407681 and the absolute magnitude and

apparent magnitude of SN2020hvf is -19.0827797 and 14.08951043 The apparent magnitude

was taken from the peak of the graph shown in figure 3 and 4. Use the absolute magnitude

and apparent magnitude to calculate the distance of supernova la and find the recessional

velocity from the database as shown by table 3 Take the distance and recessional velocity

from table 2 and combine with the information from database as shown by Figure 5.

Table 2 showing Amyg5 and M, of each Supernova

Table 3 showing the distance and velocity of each Supernova

Name of SN

a

b

Amys

Minax

Name

Mopax

m

Distance (Mpg)

Velocity (Km/s)

SN2012fr

-19.07

0.38

0.81955971

-19.17656731

SN2012fr

SN2020hvf

-18.92

0.26

0.473924

-19.0827797

SN2020hvf

19.17656731

-19.0827797

12.0407681

14.08951043

17.51724579

43.0980901

1662

1750.18837

R
it

L

#

Figure 3 showing the relationship of the

apparent magnitude and Julian date of

SN2012fr

Velocity (Km/s)

20000

 SN2012fr

§ s 3
‘ ";, -t
=¥

5000
Q-
o -

100

Figure 4 showing the relationship of the apparent

magnitude and Julian date of SN2020hvf

Distance (Mpc)

Figure 5 showing the relationship of recessional velocity and Distance

From the graph, the Hubble constant is the slope of it which is equal to 59.935 Km/s/Mpc.

According to Adam G. Riess, the present Hubble Constant is 74.03 Km/s/Mpc [3]. If compared
to Figure 5, the error is 19.04%
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Conclusion

From observing and analyzing by AstrolmageJ, the apparent and absolute magnitude were
found and were used to calculate the distance. The apparent magnitude of SN2012fr and
SN2020hvf is 12.0407681 and 14.08951043 The apparent magnitude after 15 days of
SN2012fr and SN2020hvf is 0.81955971 and 0.473924 The absolute magnitude of SN2012fr
and SN2020hvf is -19.465271 and -19.0827797 Then, the magnitudes were used to calculate
the distance of SN2012fr and SN2020hvf which is equal to 17.51724579 Mpc and 43.0980901
Mpc respectively. Then, show as a relationship with the recessional velocity from database.
Finally, the Hubble constant is calculated which is equal to 59.935 Km/s/Mpc with 19.04%
error according to Adam G. Riess.
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The study of the physical parameters of eclipsing binary of VV UMa
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Abstract
This research aimed to study VV Ursa Major’s eclipsing period and calculate the

parameter to create a model of the binary star. VV Ursa Major is an eclipsing pulsating star
located in the Ursae Majoris constellation with an orbital period of 16 hours and 30 minutes
for a full orbit and 28 minutes for a full pulsation. The data of VV Ursa Major were taken
from 0.7-meter NARIT Astro-park, in V filter at Chiangmai, Thailand. The photometry was
carried out using AstrolmageJ. The VV UMa light curve used by PHOEBE to fit the light curve
in order to obtain physical parameter.
Keywords: VV Ursa Major (VW UMa), binary star

Introduction

The binary star system contains two stars that orbits each other since they have a
common center of mass [1]. This project is about VV Ursa Major (VW UMa) (RA: 9h 38m 6.68s,
DEC: +56°01°07.4”). VV UMa is an Algol-type with a short orbital period and a pulsating star
[2].

Research Objective

To calculate a physical parameter and to create models of VV UMa in different phases
Methods

Firstly, taking continuous pictures of VW UMa taken by 0.7-meter telescope at
NARIT’s Astropark in Chiangmai, by using filter V. Which these were taken on the eleventh
and the twelfth of January with an exposure time of 25 seconds. The photometry was
carried out using AstrolmageJ from the light curve using the relationship between the flux

and phase. We converted time (HJD) to the phase followed by this equation [3].
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HJD = HJD, + (P x E)
phase = friction (HJD - HID,) / P

HJD = 2445006.2873 + 0.68735545 x E
HJD = Heliocentric Julian Day HJDy = HID beginning P = Period E = Epoch

Then, we have to find the maximum flux of the two days. Next, we have divided
the flux of each data and maximum flux resulting in normalized flux. Finally, the data were
fitted using PHOEBE by adjusting the parameter proceeding to physical parameters which

were used to create a model of VW UMa.

Results and discussion
From the analysis of VW UMa. Photographs of the Agol-type binary star. Have been
taken with NARIT’s 0.7-meter telescope with the exposure time for 25 seconds at NARIT’s
Astropark, Chiangmai, Thailand. Shown as Figure 1.

TYC 3810-1500-1 1

Normalized Flux

BD+56 1396

0 02 04 06 08 1
Phase

Figure 1. VW UMa taken with 25 seconds  Figure 2. Showing the relationship between
of exposure time. normalized flux and the phase.
From Figure 2, presenting the full eclipsing sequence of VW UMa. Use for fitting the
graph to find the parameter and create a model of VW UMa by using PHOEBE.

. Parameter Unit Object
0.9 Primary Secondary
05 “Mass Mo | 2408327 | 0.646964
o *Inclination in degrees deg 82.39807
" Effective temperature K 9141 5477
- Surface potential - 309675 | 2.40209
0.6 0.4 0.2 0 02 0.4 06
Phase Surface albedo - 1.00000 0.50000
Gravity brightening - 1.00000 0.32000

Figure 3. The light-curve graph has been  Table 1. Parameters of light-curve solution

fitted by using to make a parameter. of VW UMa in PHOEBE.
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Data shown on the table were used from reference paper whilst the asterisk data

are the info we have gotten from plotting the graph in PHOEBE.

.6

Figure 4. Model of VW UMa while the Figure 5. Model of VW UMa while the
primary phase. Having the phase of 0.00  secondary phase. Having the phase of 0.50

8

-0.8

a 0.5 o 0.5 1

Figure 6 VW UMa having the phase of - :
Figure 7. VW UMa having the phase of 0.25

0.25
From Figure 3 and Table 1, showing The light-curve graph and the parameter from
fitting graph by using PHOEBE and created a model of VV UMa in Figure 4-7. Figure 4 showing

model of primary phase and Figure 5 showing secondary phase.

Conclusion

From analyzing VV UMa by using Astrolmage) and PHOEBE to create a physical
parameter. The parameter outcome was brought to create a model showing the full phase
sequence of VW UMa. The primary phase of VWV UMa will occur once stars have orbited until
the hotter star appears to be blocked by the cooler star making there less light to reach,
resulting in largest drop in the graph. The secondary phase of VV UMa will occur when the

cooler star is being blocked by the hotter star.
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Abstract
This research aimed to calculate the age of open and globular clusters and compare
them with each other. In this research, B and v filters observation was conducted using 0.7-
meter Thai robotic telescopes in Springbrook, Australia and Sierra, America. From the
observated data, analyzed HR-diagrams of open and globular clusters were compared with

standard HR-diagrams. The result has shown globular clusters are older than open clusters.

Background and Rational
Star cluster is a group of stars formed at the same time. There are two types of
clusters — globular and open cluster. Globular clusters have more stars than open clusters
[1]. Open clusters are forming when the universe is cooler than before so they do not need
high energy to compose. Hertzsprung — Russell diagram (HR diagram) is a diagram that can
determine the age of the cluster. Stars spend most of their lives in the main sequence. Stars
that become red giant will move out of the main sequence to the upper right called the

turnoff point. The turnoff point can help estimate the age of clusters [2].

Objectives

- Todetermine the age of open, globular clusters, and compare them with each other

Methods
First, take photographs of globular and open clusters using NARIT’s 0.7 m. robotic
telescopes by B and V filters. Secondly, the data were taken into AstrolmageJ program for
photometry processes to minimize noises. Thirdly, input customized data into Aperture
Photometry Tool program to find dimensionless of each star in both filters. After that, find
the reference star’s magnitude from the catalog using SAOImage DS9 program. Then the

magnitude conference has to be found using the equation
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Magnitude conference = magnitude (from reference star) — dimensionless
(magnitude from Aperture-photometry Tool of the same star)

Next, magnitude conference is added with all dimensionless of each star in each
filter. Then the calculated information was used to create a diagram with X-axis as b — v
filter value and Y-axis of v filter magnitude. The process to find the age is to use B-V
magnitude at turnoff point to compare with the stellar classification table. Finally, the age
is calculated by equation:

T=10"(M/M 4, )%

T = the cluster’s age M = star at turnoff point mass M, = the Sun’s mass
There is another way to estimate the cluster’s age which is plotting an isochrone. To plot
an isochrone needs to use the information from CMD 3.3 input form database.

Result
After taking clusters’ photographs, those images will be analyzed using AstrolmageJ,

Aperture Photometry Tool, and SAOImage DS9 programs to make HR-diagrams for each

(a) (b) (@ (d) (e)

60s 60s 25s 130s 130s

cluster.

Figure 1. Photos in filter B and exposure time of (a) NGC 4755 (b) NGC 3766 (c) M67(d) M3 (e) M5

(@) (b) (@) (d) (e)
60s 60s 25s 130s 130s

Figure 2. Photos in filter V and exposure time of (a) NGC 4755 (b) NGC 3766 (c) M67 (d) M3 (e) M5

The diagrams of open clusters show perfect curves of the clusters. For NGC 3766

and NGC4755 are similar. However, M67 shows clearest turnoff point.

(a) (b)
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Figure 3. HR-diagrams of open clusters NGC 4755 (a) compared with another researcher’s

(b) [3] and NGC 3766 (c) compared with another researcher’s (d) [4]

T

(@) (b)
Figure 4. HR-diagrams of M67 (a) compared with another researcher’s (b)

To find the turnoff point and its mass needs information from the stellar

classification table. Then calculate the age using the equation. Another way is to plot an

isochrone.

Calculated age Calculation error

NGC 3766 30 million 5 -10 million 66.7% 30 million

NGC 4755 7 - 15 miillion 16 million 45.5% 15 million

M67 3 - 7 billion 1.3 - 1.7 billion 53.0% 4 - 5 billion

Table 1. results of calculated and isochrone fitting ages compared with reference ages

Figure 6. HR-diagrams of (a) M3 and (b) M5 compared with other researchers.

Globular cluster diagrams seem to show some parts of the whole diagrams.
According to this result, all diagrams need to be compared with other researchers’
information. Globular clusters’ turnoff points are below the diagram. This is the reason why
they cannot be found the age. The cause of this problems is because of the size of the

telescopes. Also, in the middle of globular clusters, there are large number of stars — too
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dense until their light is too bright and mixed to each other- so the programs cannot
separate them as a single star. Moreover, the telescopes cannot take a photograph of a star
with lower apparent magnitude.
Conclusion

Globular clusters are older than open clusters. On the other hand, there are some
open clusters which is really old such as M67. The calculation way gives error on the result
so isochrone is a better way to determine the age of a cluster. However, for beginner
calculation way can be easier to use.

Acknowledgement

I would like to take this opportunity to express my grateful gratitude to my advisor, Mr. Sarawut

Pudmale, to provide to help and suggestion throughout the course of research time. Futhermore, | would

like to thank Miss Phatcharida Yangyuenjaroensuk and Miss Pranita Sappankun, NARIT’s researchers, Varee

Chiangmai school, and NARIT. Finally, | also thank my family for their encouragement and support.

Reference

[1] Matipon Tangmatitham. (2016). Studying astronomy guide. (p. 53 - 108). 3rd edition.
Chiangmai, Thailand:National Astronomical Research Institute of Thailand (Public organization)

(2] Glenn Snyder, & Laurence Marschall. (2002). HR-diagram Of Star Clusters student
manual.Searched on 20th January 2020, from https://catalog.stcc.edu/preview_course

(3] J'org Sanner et al. (2001). Photometric and kinematic studies of open star clusters Ill. NGC
4103, NGC 5281, and NGC 4755. Germany: Sternwarte der Universit“at Bonn

(4] M.l. Arifyanto, and Y.A. Hidayat. (2019). The Implementation of Star Cluster Membership in
Open Cluster NGC 3766. Indonesia: Kemala Publisher

mMsunauarauaIsIFansnelulszmea Useanl 2563 76




msAnwAuduuSvasiuiinistwesmasiunifuanuidunssvasniseniing
luusingnisalgieusinunsdau
UNANAFANTTU A9aL
E-mail : std12403@tesabané.ac.th
s unequiidgs wushsiane
E-mail : khrinn@gmail.com

1SUFYUNAUIA 6 UATHTEITE

unAnga

Tassumsmansidesfinumauduiusseninaiufinisdianseniindvaanisdunsly
Usngnisaiasgusiaiundi lnsdenmusingnisaiaigusan a dudisunaides Yanin
Fee91e FanudnAausingmisalluiuil 26 Suneu 2562 41381 10.23u.-13.454. Fendes
Insnssaiuuvagiounastuin 8 i1 wieuflawesnsosuasorfing vurdiuuuniuaidalud
ndesaegUkuy DSLR dmstuiinnmlaeseidiiunaednsnssed andiimosinuaiwuuainea
Youastufinndoudenimyn 5 urit thamildmituiinistinaseniing #2838 Solar eclipse is
magnitude and obscurity calculation lUtUSauLiisufunnuaavesniseinglugaiand
e wan1sAnwInU fufinstmisefinduesmedundifiunndy auduveauastasnig

RN

sngalanaziirnanaseeedunusiu

o

AdAgY: Solar eclipse , AULTLLES
Audunn
#yUnen Asunngmsaifienseniing msduniuazlan weglunuifetunielndifeai
ety ildasdunidineerindidedunnainuulan iiavulandnuazuansisiuly
warasyurasddunddusiuuumaiausngnisald Tneasdunitmiseriindunsdan
Wiy druiinsdannfesiilvuinadiddanaegiinundas fadasefingfoualngjuay
UanUdesuasTunamnniglan desingmisalgiousauisdimenaviliuTmnauasilanlesu
Tuthainusingmsaideuluuuamiela eensls
fAnwilassnudddaulafine mudiniusvesiiufinistwesmatunifuanudunasmes
mapfindluusingmsalaiyusmundiuivsemelne Tuiuil 26 $unnau 2562 FsmsAnwiides
tagtlimsuihiuiinsiinserindremsunitiamduiusiuamdunasedidls Tnggnm
Iddnenmanseriindlutuiiiausngmsaiaigunnmendesnsmssmiluvasyiounas ieth

ANUIATIZIIINUNNITUT WSDUAUTAAINULTUVDILEINIEANTRLNDS

mMsunauarauaIsIFansnelulszmea Useanl 2563 77




IgUsTasA
WeAnwiAnuduiusseninaiunnstianeindrasnedunsliudsingnisalasgusia

UN9EIY

A5n1sAnw

a

NsANwANUENRLESEINTIUANsTIeindvenidunsiuusngnsalagsyusiauiediu §

W|nshnwAe

1. dududeyaiefutnafifsunngmsaifiguinm o Auiiduoeidios dmin
Feese FemuTiAausingnsalluiuil 26 funau 2562 9aaa7 10.23u.-13.45u,

2. fonTougunsaisznoudae (1) ndeslnsvssaiiuvasyieunasuin 8 17 wiou
flawmeinsoauasenfing vurRLuUMUA1SATLIR (2) ndesdnezUnuy DSLR dwdutiufinam

lngraidiunaednimsseni (3) dndiiweiinuatuuninea Tnuastuiinniouaigammn 5 wi

E 2

3. WA LA NN U N15UIR9817 e #2835 Solar eclipse is magnitude and

[

obscurity calculation (819891MMNE@NTUILANTIFENIUARIVIR) ATl

NARIT regional observatory Solar eclipse’s obscurity = NARIT regional observatory
for the public, Chachoengsao solar disk's obscured area / solar disk for the public, Chachoengsao
(05:08 UT) area (05:08 UT)

35/5.08 = 0.266
Solar disk’s obscured area = 5 0.266 = 74.6 deg

gray area + 2deg

ar disk sector with the

or area = (20 / 360) x 2
=(149.2/360) x n(5.08

r of
lunar disk

NARIT regional observatory Calculate brow NARIT regional observatory Solar eclipse’s obscurity =

for the public, Chachoengsao area of for the public, Chachoengsao solar disk’s obscured area / solar
(05:08 UT) (05:08 UT) area

)= Sex gle area
=34735-(05x10x2)
=24735cm?

4. P agaMRUAdUELLAA19e) ket nluinssegaunsglaglusunsy

Photoshop LitetiluAnamiiunnstwesnisdunssely

mMsunauarauaIsIFansnelulszmea Useanl 2563 78




AMFIBENNTINUALEUR1Y vUNMaEESeUTIAN

5. ihdayaiunnistinieiingluwssuiisumanuduiusiuanuduua

NANTSAN®

[ d

ANNFNNUEszHIanuAinIsiTevesnlsdunifuanmdnuasvesnlseriag

d _a '
Tudsingmsaigigdsimvigaiu

1200 - 25.00
1000 " .
- . - 20.00
800 2" -
B . - 15.00
600 e 'a
. - 10.00
400 " g
B - - 5.00
200
0 0.00
0 5 10 15 20 25 30 35 40 45

. o
uas (LUX) D Nunniswasnaduns (ms.au.) 1281 (W)

¥ '
v v 6 1 A A

100979 AUFURUGTERINNUNN1TUIN90 1N GV0IA1TUNTAUAULUUULAIVBIA

a

a1adluusingmsalasyusauiedin nudndeiuinistinieerfindvaaniedunsiiuuniu

9

AMUTUYDILAIUDIN DR NAIN TNz AN AIDE N9 FUNUS AU

mMsunauarauaIsIFansnelulszmea Useanl 2563 79




d3Uuazanusiena
MnmsAnwmud Wefiufinsiniseninduesmsiundifiuinnty aruduveuasmos
M findfdundslanaziiianasognsduiudiu uiiiustasdinuifienudiuasanasiinnni
(ffowndn 400 Lux) eaiflosnannanunaiaindeuluniseiudiadeaflovesydnvilassauies
desnnuagnstufinteyaanineiniavasaluss laiflauussnn fadlunisvinlassnuadsdi
dinseduferddiifoyaisufieumaasuudas lasfnsinwsngnsaiadselumnne
WisuidfisutunsAneiluuiinndug innd 1 winaduldAeafuunldunsdisusuasmes

ANULTULA AU BITU

AnANTINUTENA
YeveUANAIAYUINY usanuiidng wusasiand TUsnwlassnudldlidinviuasla
Fouuzihiia uazidumdslanasaszorinainisvinlaseany wazvens1uveunszausiowsiiy
etfuayunaylimaslaiaueun

YavauAMantuITeMTImanswitmAlilonadlunissiufanssueusuaseil lnaang

!
v & a

pgadaunendgg 985u10us

<9

Laliwuamddunisdavilassuased waglidwuginusulgs

£%
L3 a =

TAsaulAdANUENYTINNEIUY

Y

LONE15919949
= =

UANA AIUFASTIX. (2556). ANaN1TANBIASIANAASINURUR. drdnusmTinnisuagansaumna

N9AIANENST ADNUUIVEANTIANERSLIAITR.,

mMsunauarauaIsIFansnelulszmea Useanl 2563 80




