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Abstract

The V416 Gemini binary star system (V416 Gem) is a W UMa eclipsing contact binary system with
an eclipsing period of about 0.25614 day. Light curves of V416 Gem was constructed in Visual and Red
wavelength bands from CCD Photometric System Data observation by using 0.7-meter Reflecting
Telescope at the Regional Observatory for the Public, Chachoengsao, Thailand on 18 December 2018, UT.
The period change rate analysis of this binary star system was calculated to present time of minimum
light and the O-C curve of V416 Gem which is constructed from the database table of Bob Nelson, fitted
by Quadratic Polynomial Fitting Method. The results showed that the orbital period of V416 Gem had
been increased continuously at a rate of -1.21 x 10” day/year. That was corresponded of angular

momentum loss theory.
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V416 Gem Wuszuunniggusavszinn W UMa aglunguanaiaesiid fida RA. 06h. 59m 47.302 s
way Dec +22° 29" u. 48.6183" (SIMBAD Astronomical Database) §aidunaniuusuassuinnniadsdinalnnisuus
waaAnanNITlAasiIAuTeInIdeInsluLuIdinanisalainlan ﬁﬁmun’mﬁmaﬂmﬂ’lﬂizmm 0.25614 U
(Kreiner, 2004, pp. 207-210) lnga1unIn 3R grAaautRnIaN I8N INUBITEUUATIA LAIINMTIAUIUIMLEIATT
fudeonunfisuiuat dethutadansvuas (Light Curve) udfinsAsgaisumisgusiaUgugd
(Time of minimum light) vasdunsv %ﬂiumﬁﬂm«mﬂiquawmsamamwmimaauLLUaamumﬂmwaqswu
A1 V416 Gem 1691038 (0-0) duiBnnsuansuunliiunisasunlaniunislaasyasszuuniigainnis
dunanisalaneausimuuuunziu (Zeilik & Gregory, 1998, pp. 235-249)

ngUszaeAvaIn1sIdy

1. ahansmiuaslugisnuenadufivdesuarduns v9s5zUUag VA16 Gem

2. mdnmsiasuudasaumslaasvesszuuniig Va16 Gem
WAnliun15idy

58UUAE VA16 Gem lFiAuToyatuil 18 §urau 2561 m vega1adunsziiesd 7 5eu nse
PUINTTW sLFane Uszalve Tnglindesnmssmiazviounas 0.7 wins iWensoriundostionn CCD muusu
NIPILAITIIANINLLNAAUAWAD (Visual) Uazduns (Red) MaANMIgIUYBIsTUY UBV msl Epoch A.A. 2000 984
GSC 2000 fsamwidt 1 laglduansdoyugrurasszuuang Va16 Gem ami3suiiley (Comparison Star) uazan2
#TI9@8Y (Check Star) AMAANT197 1

O TYC 1895-345-1

O TYC 1356-2343-1

J’]’W‘l‘ﬁ 1 AMNUR9 V416 Gem
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A3 1 %agaﬁugwmaa V416 Gem a1nn15&unail (SIMBAD Astronomical Database)
Star RA.(h m s) Dec.(°'") Magnitude
V416 Gem 06 59 47.302 +22 29 48.618 12.10
TYC 1895-345-1 06 59 50.702 +22 31 57.691 11.01
TYC 1356-2343-1 06 59 57.575 +22 27 34.894 12.58
Yoyanmaeidunansalliazriiunszuiuns3iindunim (Image Reduction) waztunoulnlaes

(Photometry) (Karen et al., 2017, p. 115) Fldwmadanisdaunnnisaiiuseuiiiou (Differential observation)
(Palmen & Davenhall, 2001, p. 11) Inglglusunsu Astrolmage) 31A51eVUayaluN1Ta3 19N TN IIAIINY
AAUEMGDY (Visual) uazduns (red) AININT 2 uagnInd 3

Toyansmluasiladaziianddglun1sinszrifen time of minima light AMuIMMIAY Epoch wag
AU linear ephemeris @51931nA1 O-C TusuAdsilswiuAtvesdnaisaansaudy 9 Tushn (Lister et al.,

2000, pp. 111-119) ifio¥lUa¥19usunIm O - C 1115 Quadratic polynomial fitting W&234118M51N3
WaguuUaamunslaasvesssuuanig V416 Gem (Vithu & Heise, 1985, p. 40)
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INHANITAWNANITAAINITOUINTINLAINITLATIZINT A1 Time of minima light 91nATINWES
Wl IIMIAT Epoch (F) 99455UUANE VA16 Gem lngnsWuasdiAuUsmiusuiuyinvesnumiuanunis
Faduieniiuesd (Linear ephemeris equation) auaunisit 1 wariiluadaununin o-C lusuddeiisausu
Awesinasimansaudu q angiudeya O-C sUUAIIE V416 Gem w3 Bob Nelson, AAVSO (Bob Nelson,
database of Eclipsing Binary O-C Files): Fauanslunnsnad 2

HJD Min = 2453051.306 + 0.25614E (1)
il HJD Min fig 1381309 INKAER

E fig 917U58UV0IN15NQUTIAN

A15197 2 A1 O-C U9 V416 Gem

Time of Minimum Epoch O-C Source
2453051.3060 0 0 IBVS 5600
2454811.8639 6870.5 0.74803 IBVS 5871
2454857.7415 7049.5 0.77657 IBVS 5929
2456643.4143 14018 1.53778 IBVS 6118
2456643.5415 14018.5 1.53691 IBVS 6118
2456643.6695 14019 1.53684 IBVS 6118
2458471.11837 211535 1.55488 mu%’aﬁ
2458471.37388 21154.5 1.55425 sl

a5 19uHUNIN O-C uaunisin 2 Mndeyaluanuidelsiuduean O-C vosinarsimaniaudu q Tuafia
AUAT19N 2 @1115AN18ATINTUABULYRAIAIUAITIATIVDITEUUATIA V416 Gem UA1YIIN1S Quadratic
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Polynomial Fitting Method (Latkovic et al., 2009, pp. 45-48) IWEJEULLUULLNumW O-C #An15N3818AIUUY
wialuan nsiSeuifisumduuszandsannisaviiweisuditeniisuiu Epoch muauni1si 3 @a1u1sansnsinig
wWaguwlasumslaasuesseuunig V416 Gem fakansaduduiusiunini 4

O - C = (P(E) - Pest)E 2
O-C=-426x10"F*+ 1.69x10°F - 0.08514 (3)

O  f® Time of minimum light Aidsinan1sal (Observed) 16t
C @8 Time of minimum light A uatulAa1nn19A1AI (Calculated) IMNEUNITLTUTLE U

toW3Lwe3a (Linear ephemeris equation)
P(E) Ao AuN13lARTaseIsEUUAIalaInIsdunnnsal

P A® AIUMIIAI5VRITEUUANATATIMIINALMTTATUd U NS LIETA
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aAUs18NaN15IY

uwun1m O-C lunmil 4 A3¥9 Quadratic Polynomial Fitting Method l¢asnns#dfigaues Quadratic
ephemeris wanuUTEUBUAENUSE VB aInnsanmelsuionidisusu Epoch TAudnszuuniag Va16 Gem
finswasunlaspuianas dP/dE = 2(-4.26 x 107) /50U WUTMNUAIN O-C waRISHTINITIUABULUAIRAIY
nstaasfianduau munetisniunislasvesssuunnig Va16 Gem finsanategreraiiosmissnsilaeuszuna
-1.21 x 10” Ju/A

a3unan1sIdeuasdatauauue

MNNsIATIEidoyan1sdanan1saiveaszuunIg Va16 Gem Jufl 18 $uriAu 2561 o MogA1
WANNSHAEIR 7 S0U WIzTuNNTI® aziduns lneldndaddnsnssadasviounas 0.7 was Weudefundas
18071 CCD 13BN 15MIabas i UMALNT B 9AINLEIARUEIEDS (Visual) wazdaeauenaiuduas (Red)
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a11190a319uNUNIN O-C 91nA1 Time of minimum light WU3152UUAIA V416 Gem HA1UNITIATAAAIAIEY

8131 -1.21 x 10” Julugasian 1 U denndesiunadinnalnemeuinisgadelumuiudayusiiunismyiewes
aunuwinan wazihlugifmuinisvesssuuaniglusmuesifinisgey delumuiuidemuesssuurosszuu a1ag
V416 Gem ﬁﬁLLmIﬁu%muﬁaLﬂumat,?immwqwﬁmiﬁmﬁm Blue stragglers (Bradstreet & Guinan, 1994,
pp. 228-243)
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