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Abstract

The aim of this research is to study the orbital period and physical characteristics of binary star
V 1851 Orionis, a W Uma eclipsing binary star system which its physical characteristics indicate the change
from a contact binary to a semidetached binary star system. The system has been reanalyzed by
photometry techniques. Using a reflecting 0.7-m telescope and a CCD photometer blue (B), visible (V) and
red (R) wavelength band filters at the Nakhon Ratchasima Regional Observatory for the Public. The data
were collected during 18 - 21 November 2020 and 22 - 23 December 2020. The result shows a new linear
ephemeris of HID = 2452617.7356 + 0.27695E. The orbital period of the binary star system V 1851 Orionis
increases at the rate of 5.02294198 x 10" seconds per year. Its physical characteristics using the PHOEBE
program, it was found that the mass ratio was 0.64694, the angle of inclination of the orbital plane was
87.78448 degrees, and the temperatures of the primary star and the secondary star were 5,711 Kelvin and
6,000 Kelvin, respectively. The masses of primary stars and secondary stars were calculated and found to
be 18.761285 and 12.137425 solar masses, respectively which may imply that the each component of the
binary system has been evolved to red giant stage. From the analysis, it can be concluded that the binary
star V 1851 Orionis is on an evolutionary process from a more contact binary system with an orbital period

decreasing. This is in line with the hypothesis of stellar evolution based on the angular momentum loss

theory of the binary system.

Keywords : V 1851 Orionis, binary star system, angular momentum loss (AML) theory
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AaaLAd outiasiian uagdanaan Intrinsic weight
TiiAanuemedoutosiian wansman1sAuam
F9915197 2 waznaannsAnlinadns i dua
a"ﬂwmsmqmamwﬁﬁﬁqm wanslumsad 3

A15190 2 WANIAUIAANYENINIEATN (Physical parameter) Tanunsausumlavesnuided

Physical parameter Value

AA9Be (Jugideuaudesoy) 2452617.73562
AULAT (Fu) 0.27695
ANABIRNLVEN (SMA) 5.60831
gn31duNa (RM) 0.64694
188 (INCL) 87.78448
qmmﬁmaam’amaﬁ 1 (TAVH) 5711
qmmﬁmaam’amaﬁ 2 (TAVQ) 6000
Sndfiuinvemmd 1 (PHSV) Q (Ly) 2.48925
Sndfuivommmd 2 (PCSV) Q (L) 2.4881
fuUsyAvsnsasieunasen (albedo) ¥83A AT 1 (ALB1) 0.6
Fulsravdnisasviounauein1y (albedo) Yo 2 (ALB2) 0.6
Auailiue9weInInaT 1 (GR1) 0.32
Auailiue9eInINaT 2 (GR2) 0.32
WOUNNINIUAR YDA (Passband luminosities) ATUFHA

Lg 4.846038

Lr 5.002884

Lv 4.710909
waunsEUdeBLIEd (Passband luminosities) AR

Lg 4.846037

Lg 5.002884

Ly 2.710909
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5. wuudnaesnag 3 1851 lalsleila

dedeyadnuvagmmenmilifian a1nsans
AWIURIlUSLNTY PHOEBE 3 thdayasind i
ANTUNITATIUUUTIAITNBUENNNIENAINTDY
seuuang 3 1851 lelsleda lngldlusunsy Binary
Marker fauandluguil 6

()
Ul 6 wuudaesdnuasmanenmYeIng
7 1851 lolsloilia
(n) ad AusrUanavesn15UsAU 0.00
() o FusaYeIn15UsAY 0.25
() & AurUNaveIn15UsAU 0.50
(9) d swmianavesn1sUsiy 0.75

A9 3 ANENUENINIBAN (Physical
Parameter) NRIgAY833¥UUATIE
71851 lolsloila

Physical Parameter Value
Qwy 3.148716
Qw2 2.773685
Mass 1 18.761285
Mass 2 12.137425
Radius 1 3.45991
Radius 2 2973871
Mbol 1 5.368417
Mbot2 5.689778
Log(g)1 4.643835
Log(g)2 4.575089
Surf. Bright., 0.510085
Surf. Bright.2 0.655181

32150INANTY

syuunnag 3 1851 lelsledla lagnAunulag
Blattler waz Diethelm Tud A.@.2007 A78nd o3
Insnssadduda aziuldinnnglunaieszuugn
funulpearudady Fuslefnwmauiusenaunda
wudndussuuanaguuulnd@aiu laaunsanesiae
alandiuls mnvihnisdanalaeialy audwlng
sgiansanInduiissnigndnaieavieninls
wassIA uAldevinsinsgiteyafelusunsy
meansmans vilimsivindussuuenag gl
fAmuszuung 3 1851 lelsleda lasun1sideuay
Answiisnislag Essam uazanss Tul 2013 wuh
fauaelaasd 1A ud ua nLAudl Blattler way
Diethelm Igvmssiwaly defeyatliaonndos
funquiimsanasvedluudy Aindndn szuuaig
wiitamadudduiu Taodefiarsunauas
Trasaznuiszuunnganiniifiauidasieiy
110 9 defiifmunisedneiiosns dauidtaasi
funs warifaunisnaneduszuuameuiiadu
Wasuwasnszuuamawiadanea Wurdaium
1a3 v3easuanviaun la3 iJuvdaduidagy
wwosen wiaesa udu addawmgudnidesiuain
M5anawveIATAalALT FuANINNTENEIMIIANS

31

NIy Wemaniiasinalulad iivedesuiguassivdun U0 8 atiui 2 (nsngiau - Swanau 2566)

Science and Technology Research Journal Nakhon Ratchasima Rajabhat University Vol.8 No.1 (July — December 2023)



sevineamgneiluandn desalilauuduida
Y9358 UUANATN5IUE BuuUasi anasnungu
AML ag14lsfinnu asfirsananizauaslaasiies
Uszmsiedldly daudndudesiansandnune
N9MEANDY 1 Usenaudie i mdTmuinisves
angnEiduandnvesszuuang madsuuas
AIAUINLIWEN awuusaliug MsEewNIaans
szrinngne iudu Suaadinevesnisitannis
TEUUANAMNaNNFAgILYedlsyd Adgaziinisaiem
waansaunsgiiadlndifusnntusassdungns
Weufieamaiien

AE I8 lINITANTENNTALANLAZINYES
I5uazngul N1sgaidelluufugays wuitssuy
a1e 3 1851 lelsledla duwilduvesanudaudsly
auudgu Felavihimsdunenisaluaginseidea
Snwazmaneam nausngfedeyatiuandiiiu
fanauuds eFsuiiisududoyaves Essam
wazany Tud 2013 wud A1U9lARIVOIANIA 2
1851 Tols lofia fienfinduatnifu uffdrasdus
wuiidndes udazeuliiiufnisiuasuudas
Fnwaznsnenmaeluyesszuy Jaunnsnsann
) 4, 8U®9 Warisa Pancharoen Wway Wiraporn
Maithong 7 lé51847u71a12¢ 3 1851 Telsleda
nwuinlianulavsanas aenndesiuluiliunisanas
Yoaluud gy a1uvgud AML eg1slsinny
AU lIINNTIATIERdaLadNwaEN1INBAMN
pelUsunsy PHOEBE A18NWAIZNINNIEAINAN 9|
WU AT 5891955111901 1A 09
dudsyAvinnuiinveund nisagviouLas 1naTes
amgnivisdes sy wuindausing 4 aeeuli
Wiudinag 7 1851 Telsleda 3 Tmuin1sd
Lﬂ?{aul,mmlﬂmmﬁmﬁal,ﬁauﬁusﬁagamaa Essam
wazany e duanBniaomiidnndou
wiseenandu luduluaiungud AML was
AUUAFIUVRILIYT uazaRnAd R UAILUZUITY
Essam WwazAz Mlaueinszuuangi 1851 Telsle
fla MdaTiamnsasuulamnsyuungiuy
umz Ny

d3UNaN1539Y

seuuaed 1851 lelsleda laaunisidunsadil
woSdlni Ao HID = 2452617.7356 + 0.27695E AU
1alAvsvassyuunag 3 1851 leolsleda da1uanas

Tusnsn -5.02294198 x 1077 Jurfisiel iflovinnis
AAsraneaennIen e elusunsy PHOEBE
U3 AAENTIAIUNIAWINNY 0.64694 YULDLIVBY
SpUUlARTYINU 87.78448 99M1 RANNQIYRIATY
UguniuagainmAgidwinnu 5,711 1Aadu Lag
6,000 AATU AUEIAU AIRNEUTHYTUAEAINNY
NAEYANNIAMNAY 18.761285 wag 12.137425 1
yesmaofind uazilefionsandn Q (L) waz Q (L)
Tus1el 3 uazansedl 4 wud szuuAIg 3 1851
Telslodia wWaguanmduszruuamguuunsziumn
893 (Over contact binarys) waziilafasanen
wauazsalvesaudnudazaluszuuaIglunisn
7 4 (Mass 1, Mass 2 uag Radius 1, Radius 2) Wuin
amgnEsaesnisiidieglutuneunisitannisg
anmemidngues Seszuuanessasiiduannii Go
uagnsfiszuusmgianiualaasiianas uandliiv
emgndisasmesszuuAgimALATe Ui
ity Fadulumunguiinisanaseslusmuinda
AnAnIsuUIENIA

Az ITevoveuAn Univinisuasidaviii
Used190ANIREUNTEALTHA 7 TOUNTEVULNTTY
uAsT¥AN a1 TuITeaTImansuiann@ Aingoun
oulasgilildaniuiiuazial esflodmiunisiiy
To3a91UTTY VOVOUAMNUNITNYIT BTV
uasTedn dwsunsaduayunuideluasdl
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