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SNH[IKPIRV Light Curve Analysis of KIC 12109575 and Nova Test Approach

M3R9uTImING MIgnan viegaidu {idunszuiindinddusiosdAnnilaziBeauazdudou Wy nsdnu
naluasszazenuilevmIaAsuuasesau was ogdlsfinnn Tudessusinisdendisdy 9 vesnsm
uasnguteyaatiaefifievinmsiinseiselusunsiadu-iuilulvme 2 uagldyniusmilefienadu
LN IUsERaARaENdivianenmduysalveanIvguglinvasanmiegils wildgumgivesnniuy
QiuaznRegiilu 452242 K uag 41814 42 K sesall 0.377640.0001 R /a wag 0.1735 £ 0.0001
R /a muddu seyaidessvunuislaas 66.8 + 0.4 ssrn mnvuleulsimusliamisgiidunuess
gnffldesrifdulule (Ruwp = 0.01 — 0.003Rg) wldsrfiunsnnugugll Ry = 0.021 — 0.006Rg
fiflana My = 0.6 — 0.5Mg dnsuamuaszyniiiling 0.5-1.0 Mg awddu Faazifiuinnndgugiid
A fafiuazanaeglugisiithasidunuassanuhiy SslilddnunsaosszuuTun Yssneufuidefinsan
gumgilvesnnyiogll (4181+ 42 K ) fifuiuniiiiesfunnuasznld vieudiduaniuaszang
fioy (<0.16Mg) Felihazanunsnfuamulsuasamadainld Uszneusuaanaditosiiuldagshls
Tomafiniuassamilaansanenyusatuaussdadulundedleniadosun shlsausaasulé Kic

12109575 laiaunsaduszuuluanls

AEARY : KIC 12109575, ladiaes, namiuas, Tual, A1uAszud
Abstract

The aim of the study is to provide an applicable method to investigate the physical para-
meters of binary systems listed in the big data on-line Kepler archive whose radial velocity curves are
not available. An eclipsing binary star KIC 12109575 was selected due to its 0.5-day period which is
the lower limit of novae population. An unpublished light curve of KIC 12109575 was collected and
analyzed by using the Wilson & Devinney code to derive the relative physical parameters. We found
that light curves presented the changing of primary and secondary minima with time. This can be
due to the existing of an accretion disc or spots. Even though the detailed observations and more
complicated investigations were promised to be made, we presented here the light curve solution
for selected time. Preliminary result was suggested that the temperature of the primary (7}) and se-
condary stars (T») could be 4522442 K and 41814 42 K. Meanwhile the radius were 0.377640.0001
Ro/a and 0.1735 £ 0.0001 R /a, respectively with the inclination of 66.8 4= 0.4 degree. In or-
der to get a better fitting, at least one hot spot on the secondary star with a temperature fraction
around 0.7 should be located on the secondary. On the assumption that the secondary star is a
white dwarf with radius range of Ry p = 0.01 — 0.003Rq, yielding Ry = 0.021 — 0.006 R with
mass M; = 0.6 — 0.5Mq for the white dwarf whit mass of 0.5-1.0 M« , respectively. Such small
radius and mass of the primary suggest that it could be also another white dwarf which rule out the
system to be a nova. Moreover, considering the temperature of the secondary star (3487450 K) if it

is a white dwarf, it would be a cool low-mass white dwarf (<O.16MO) which is too low and would
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not be able to accrete mass up enough to ignite the thermonuclear runaway as a nova in the future.

Keywords : KIC 12109575, Kepler, Light curve, Nova, White dwarf
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SNH[IKPIRV Light Curve Analysis of KIC 12109575 and Nova Test Approach

M3 1: Feyailuves KIC 12109575 Musnglugrudeyaiaiiaes

AauUs Andild
RA 19h22m58.884s
Dec +50°39” 49.79”
BJDO 54953.62 + 0.01
AIUATLARS (1) 0.5316550 + 0.0000004
lwfunsUsngkepler  13.296
lwAnnsUsIngGaia 13.3566 (2), 13.352 (3)
Teff (K)* 4350 (1), 4560.67 (2), 4485.5 (4)
Log G 4.447 (1), log ¢ = 4.3 (4)
Metallicity -1.153
[Fe/H] - 0.1 (@)
E(B-V) 0.035
wumFauand (mas) 4.1151 (2), 3.8094 (3)

syezigaIntan (pc) 243 (2), 262.508 (3)
AnUSlusundskm/s)  -76 (3)
Fuaunndy K5V (4)

*yangmn : (1) grudeyainiiaes! , (2) grudeyalnen fens (Gaia DR2? , (3) gnudeyalnen Ae13 (Gaia

DR3)* , (4) gm“ﬁa;ﬂaa’maaﬁ (Large Sky Area Multi-Object Fiber Spectroscopic Telescope, LAMOST)*

\HosmensewimmAakazsrivesUgugiuazniegifedndudesimualeulavisdsenis
v A Yy v v = o = o ' = a
aannaaldudtnediu It muateulilunsnsaaeussuuaniiideninazaunsaidunniulsuasnnieag

afinUszunnlu levisely

o “lun (nova)” fie AmuUsuasrvnadalin Mdussuunngusznaumen1Iuaszan (white

Lighdlglaann https://exoplanetarchive.ipac.caltech.edu/cgi-bin/TblSearch/nph-tblSearchinit?
app=ExoTbls&config=keplerstellar&fbclid=IwAROkIRFwI3D4FadatalEsR5¢eWIHKrsoX04AB8pHSc-
ZxK_ko5DCu947WO0

2indlalaann https://vizier.cds.unistra.fr/viz-bin/VizieR-S?Gaia%20DR2%202130162049195239552
3igndelaann https://vizier.cds.unistra.fr/viz-bin/VizieR-2?-source=gaia-dr3
Afugrudeyanunnuidaliliodnsmsisae (d1m3U Data Release version fituthedn Public i)

W1 DR5 @usaindalaain http://dr5.lamost.org/search
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dwarf) §0358UMYUTINING (accretion disc) WAEANIBNANAMAINGMUIAFAIUATE AT
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Light Curve Analysis of KIC 12109575 and Nova Test Approach

SKNH[IKPIRU

YLADNTNYUMBAUINUIWEN (magnetic braking) veannmAegll stuuisdulinnnRegivyudiasuasdl
I & 1Y | 1 v =t v & 1 = gy i —~10
aulaasiiduasiig danalinssunundniszesnduadluian uazlidnsnisonemuiaasgs (~ 1071°Mq

sotl) IneWonsyuiunisvzasn snyumeawuulmaniazngaauiiossuuiiaunisinasanasauds 3 42l

Foyamluved KIC 12109575 Nunnglugiutoyainuiaasuasg udoyania o kanenin1sem 1

AN 2: ANRILUSALRINNITNITATILANT LAV KIC 12109575 ArelUshnsuiadu-1nIud tuus 2

*9aemn : muUsilissyeianuaaiaiafow nuneta muUsiilidnisuysalulusunsy

A3 Andile
i (99¢11) 66.8 + 0.4
0 3.23 +0.04
Q9 399 £ 0.04
T1 (K) 4465
T2 (K) 4096 + 42
L1 (Kepler, band 26) 10.407 + 0.003
Al* 0.5
A2* 0.5
gl* 0.5
g2* 1.0
x1 0.772
x2 0.929
On star2 : Spot Latitude (LA1) 129 + 1
On star2 : Spot Longitude (LG1) 55.32 + 0.02
On star2 : Spot Radius (SR1) 0.68 + 0.08
On star2 : Spot Temperature (ST1) 0.7 + 0.9

rl pole 0.3585 + 0.0001
rl point 0.3962+ 0.0001
rl side 0.3718 + 0.0001
rl back 0.3842 + 0.0001
r2 pole 0.1710 + 0.0001
r2 point 0.1758 + 0.0001
r2 side 0.1724 + 0.0001
r2 back 0.1750 + 0.0001
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a a

M15719% 3 antAinemenmduysalvesnugugivazamieiives KIC 12109575

Y

AUS - L -
Nl Myp = 0.5Mg n3ad My p = 1.0Mg
T (k) 4522 + 42
Ty(k) 4148 + 42
RWD(R@)* 0.01 0.003
Ri(Rg) 0.021 0.006
My p(Mg)* 0.5 1.0
My (Mg)*™ 0.6 0.5
a(Rp) 0.7+ 04 13+09
q = My/M, 0.8 1.9

wungwn : *Paaunndululdvesnniuaszens »uudeulel Miduadluwaunszuiundn Jsaunsam

ALIAlAAINANNFIRUGIIA-SATiveIn T

2. MIIATIEHNTINUES

[
1 [ I

mnmaamrasunsmuandesiulugiutoyaiatians nuhssuuangidneglunguaneggysm
AU nudeyanismuwaslugiuteyanuiand winuteyalugiutayamad (Transiting Exoplanet Survey
Satellite, TESS) uaznudinsmuasangudeyaialiaes danuasidengann ynlndeyaussian Simple
Aperture Photometry (SAP) wagUseinn Pre-search Data Conditioned Simple Aperture Photometry
(PDCSAP) dleilsisinariuann viliansnsalideya SAP lalagnse

nMsiasannsuasaliaasved KIC 12109575 nudnwagiiulanuaziiaula dude nsvlues

a a

= o a . .. o .. a @
UYARFAUsUNL (primary minima) Lazanaannaenil (secondary minima) vitUagullasnaniian (a3

9

WAASLUAINA 1)

ami 1 vhlinsuhszuuangidiiauls nsnfigasmganuasuwlaauidliiiuinaamglives
avgugiuaznieglifidnudsulasiniuinndedisuiunm o1aunaainn1snausiua (accretion
disk) Uszneufun1smnmneinninuasdnumueiunveiinisgnd (lare) nsou was/vsoqaidu [10] fatu
a 1 a’fcs a a . . = &, a A Vo 1
auufgIuIszuuailldunnudsuaseniadain (cataclysmic variable) Juludannazlasunismaasusie

Tuilpsannilidouluinanmaiaduaiuaszend

LI VL ATEUUN A DD NWUL NLAYUDINTINLAIT NINABIANNTULDUTITU WU N1TANWINTIN LE

~ a 1 < va o v & 1 1 P
sevenionINsasuulatuenu a4 agslsiniu fIdulanengnuionddlayianilavens nueaan
sudeyainliaesunliasgiluiiesdiu lagidendisinsmuasiaiuselilos (s¥ning BJD 1373.47761926

- 1471.14738376) (Bauanenansdunnn1saisewing JD 21207.28571 - 21257.71429) wdsa1nvinnnsuile

WISY JSUn UeynA uazAgus m
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1.00
099 F
098 |
097 |
096 |
095 [
094 |- °
0.93
0.92

0.91 »,
0.90
089 [f
088 f

Normalized Flux

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

Phase

AN 2: Toyadunanisalvenaliass (3naw) euiukuuIaensmkaswieynfkUstun N 2 (d)

nsideuvaaia (phase shift) wda tnsuasilaainaliaesunusznamelusunsuiadu-tniul iua 2
(Fwsuaniguuueniu [4)) IneSuivualvgamgiiveswnivgugil (7)) dawiivgamgiidwa (T, ) nou

lngisldrnafsangiudeyananiineiiasnieen Wiy 4465 K lanadsnni 2 uagans1an 2

4

3. mMsUssauaNTAnIenEa Ny sal

gudeyaaueaduaniinsiuindmsuszuuiilien log ¢ = 4.3 1Wuangluddunan(Un®) mudeya

luadd IneAn [Fe/H] = -0.1 Adlarmnin 0 Usueninszuuanadfimanudulangen (ow metallicity) wans

Iuluszuuaniginiions Fwmssiudnuauzvesssuunigeusaaiingie (EAtype) 13l [5]

& v ' g [ a _a =) =) !
WIeNSUsERNINNSIURRY Isruuadilomaidulusuasmmadain LLﬁ%/‘VTi@IU’N‘Vﬁ@IM

(%
v

1 envvihmsauufegieie fall mnauudliananfgiiduanuaszynidialeeiilley ~ 0.5Mg o

4

~ 1.0Mg Bsagilriidaysal (Ry) ~ 0.003Rq fis ~ 0.001 R sudstu [6]

1A Az 7y NHAINITNN 2 WIAWIUN Ry 9NAMUENRUS R /Ry = r1/ry (99910
a = Ri/r) wdiRahd Riuae Ry 7la wuseneududadiuves Ty /T, 199109137999 2 1d1uiumgu
QilvasnIUgull (T1) wagnRendl (Ty) Ngneesdness IneTensiiieunduaamid (aun1si 1 uae 2) la

aualilay [7] wazgniiultlae [8]

T — ratio/ sys
' ( 1 + Rzationatio)
T2 - TlTratio (1)

Wio ANUEUNUS
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R T: 4096
Rratio = _QTratio 2 _

= — = — 2
R T, 4465 (2)

P % 1% = v v o &
Wiold Ry, Ro, 48y ry 1IA7 9281115095382 A3UNWEN (a) tAnannauduius r, =
Ry 2/a uenannil Ssamnsasuamasdesaindlumevesniserindmuanudiug L, = R 71,

Ippgamsdlunsan Tngaudananenmduysainauauwandunisnd 3

44' ag v A & a v ¢ & o = a v o & ] -
LM@ﬁNNWIWWWQWL@MNFJaMﬁﬂULﬂu@WQIULLﬂUﬂig‘UUUMaﬂ YIUAINUAUNUT IV INUIA LA IAU A

A1N157 3 1519LAIUITONINAN

Ry )1/0.8 (3)

d3UuazafusnenanisiIde

KIC 12109575 1Juszuuaniggusianszuunilsmiaula Wessnnsiingnuasiiuanigasiignigy

piluarigiitdsunlamasana vlrenananistadn aamgiivesnivguniuasniegiiniuasutlas
Aefunnidewisudunal e1aduraainnisfausuma n15gnd 9nseu Wiagadu Mty 151398
anudgudesduneudiszuuanioaduamulsuasaimedaindsdfeulvinanmmiaduanuasz
o v A1 o & v o= P = v v | = P a
winsgninaindludesdinunnasideauasdudeu Wy MsAnwiniuasszezerivemnsivisuwuaves
AU a7 eglsin {Ielavinisidendisdu 4 vensmuwarngiudeyanviaesiierihnisiesizsiaig
Wsunsudaduniuillulnue 2 wagldyasulsnisonadutuimianmsussanaeaaaudiinisnisnmees
14 A v o L3 a a a v = =
seuuls (115799 2) wagantAinunmenmduysalvesnnygugiuasaivis gl Gauanddunisned 3) lned
FeulrimmAsgiiduanuassnwasinnunbinniuasziltnsmlinidululd (Ry D = 0.01-0.003Rp)
wlasmilvesnnivgugil Ry = 0.021-0.006Rg 3lwia My = 0.6-0.5Mg dwiuniuaszy1iniduss
0.5-1.0Mg muaiu Faaziiuinnnlgugifiansafivazaiaeglugasimhzsduanuaszynwity deldly
dnuwazaesszuulun Uszneududlofiansananmgivesnnvieni (4181 + 42 K) Mduiuninnesdun
wasznle wieudilunnuaszvnulates (< 0.16Mg) Idkithazganusaduaiudsuasamadaiinla
Uszneuduaunaniesiululagyililenaiinniuassandaunsanenyuiiaduausnzidadulungsd

Tomatiaeun vilisaunsaagUladn KIC 12109575 Tianunsaduszuuluald

YDLEUDLUY

desann KIC 12109575 s wluaslslausnes viseiinansenulemeuiuad (O’Connell effect)

fUsvanitenaaziigniluiinTuiinana [10] sz finalnn1sa1mulaaIusa nsadounMIfinerng

WISV dSun uaynA wazAeus
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WasuuUaswasmumslaasuasdoyassddsznaumand by At dndusgadedifesiiniedinu
WaAudmiu KIC 12109575 wu m3fnwdnuas msdsunasvesnsmuasluszezon ensvasy
MsABULUAIDSUAT (maxima variations %30 brightness modulation) fiAngseeaiityddnviel
msmnsivasuasmunslaeg Taedududesiinssuaunsmsdangmssilasiangiilesnin ing i lud
WnsUTING s 13.7 avnulugmudeyalalaiuindn enanulalugiudeya wu All Sky Automated Survey
for SuperNovae (ASAS-SN) waz/ve Zwicky Transient Facility (ZTF) whifu uenainil annmsaududes
Fumud KIC 12109575 fideyaadnasilugudoyaameansiuiu 3 g Jsmsthunliiesgiifiefnusie

ldsznaumienazaunsasyyliegednnuduinssinnvesnnilgugiiuasyasnd [9]

ANRANIINUSZNA

YDUVBUAMUNINGIFEIIVAWeITeuaran TuITeA13IMansAYIR (99AN1SUMTL) Natiuayy

Y [y

a = A o fa 1 i Yo o PR ° a ]
‘VJL!’J ] ?J@Uﬂaﬂi\‘iLiauﬁimﬁm%mﬂﬁ V.UTU mﬂ@ﬂqaﬁ‘LMUﬂLﬁﬂu‘l@iqquqqujﬂﬂﬁanﬂu

LONAITD19DY

[1] Kang Y. W. (2008). Light Curve Analyses of the Eclipsing Binaries in the Small Magellan Cloud, J.
Astron. Space Sci. Vol. 25 Issue 2 pp. 77-86

[2] Surina F. and Kang Y. W. (2009). Absolute Dimensions of Four Eclipsing Binaries, ASP Conf. Ser.,
Vol. 404 pp. 178-183.

[3] 3¢ g5u0 uyiia (2565) WAndasenansidaanuuadludn (Introduction to Astrophysics of Nova

o w

Eruption). NN : AllUes 911

[4] Wilson R. E. and Devinney E. J. (1971). Realization of Accurate Close-Binary Light Curves: Appli-
cation to MR Cygni, Astrophys. J. Astrophysical Journal, vol. 166, pp. 605-619.

[5] Qian S.B., Zhang J., He J. J., Zhu L. Y., Zhao E. G., Shi X. D., Zhou X. and Han Z. T. (2018). Physical
Properties and Evolutionary States of EA-type Eclipsing Binaries Observed by LAMOST, Astrophys.
J. Suppl. Ser. Vol. 235 Issue 5 pp. 1-12

[6] Shuntov M 2018 Master Degree Report Aix Marseille Université.

[7] Kang Y. W., Hong K. S. and Lee J. (2007). Eclipsing Binaries: The Primary Distance Indicator, ASP
Conf. Ser. Vol. 362 pp. 19-25

Farung Surina Bunthit et al.



Ms3tAs1zkasWLLELYaY KIC 12109575 wazuudnivitasizkadiutdulun SKNH[IKPIRV

[8] Aindang A., Inkum R., Sarotsakulchai T. and Surina F. (2021). Kepler-TESS light curve analysis of
KIC 10417986 as a practical example for astronomical research in schools, J. Phys Conf. Ser. Vol.

1719 pp. 012017

[9] Surina F., Bode M. F. and Darnley M. J. (2015). Investigation of Halactic Classical and Recurrent
NOVAE with Ground-Base Observations and the Solar Mass Ejection Imager (SMEI), Pub. of Korean
Astron. Soc. Vol. 30 Issue 2 pp30 237-240

[10] Knote M. F., Caballero-Nieves S. M. , Gokhale V. Johnston K. B. and Perlman E. S. (2022). Charac-
teristics of Kepler Eclipsing Binaries Displaying a Significant O’Connell Effect, Astrophys. J. Suppl.
Ser. Voi. 262 Issue 1 pp. (32p)

WISV dSun uaynA wazAeus



