SAO 64632
A new variable star in the field of U CrB
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Abstract: A light curveof the dwarf K star SAO 64632 (BD +32 2572), the samefield as UCrB, is presented in
this paper. Datavas obtainedusingthe 7.5-cmtelescopeat the Cacered\stronomicalObservatory (Cacere§pain)
equippedwith a Starlight Xpress MX516 CCD.The presentlight curve (in V band) and those obtained by

HIPPARCOS (inB; and V; band) areall analyzed:the resultsshow that SAO 64632is a variablestar of low

amplitude &lmost 0.18nagnitudewith aperiodnearto 9.24days.

Nameof theobject: SAO 64632, BD +32 2572, HIP 75011

Equatorialcoordinates: R.A.= 15h 19m 40.14s DEC.= 31° 50" Bgju{nox: 2000.0)

Observatoryandtelescope: CacerdésstronomicalObservatory, CacereSgain), 7.5-cnachromatiaefractor
Detector:StarlightXpress MX 516 camera, 512 x 2piXels, 16 bits

Filter: VV Johnson

Comparisorstar: SAO 64632 (HIP 750119r U CrB

Checkstars: TYC 2563-605-1, TYC 2563-1152-1 (BD +32 2567), TYC 2563-1060-1

Availability of the datalUponrequesto fviolat@yahoo.es

Type of variability: BY (BY Dra: starswith ‘starspots’rotating with the star), L (nstudied variablstarswith slow
light changesbdr IB (poorly studied irregular variablesf intermediate [F-Glo late [K-M] spectrakype).

The variability of SAO 64632 (BD +32 257and HIP 75011), &igh proper-motionstar
(LTT 145570r PPM 78506), hakeendiscoveredduring aprogrammeto study,discoverandbr
classifynew variablesysing CCDobservation®f stellarfields with asmalltelescope. Iithis case
the starwasthe eclipsing variable WCrB (a: 15h 18m 11.35%): +31° 38’ 49.42"mag.: 7.82V,
period: 3.4522053lays),using SAO 64632\ = 8.8, Sp. KO V) ascomparisonstarand TYC
2563-605-1Y = 9.55), TYC 2563-1152-(= 10.52,Sp. G5)and TYC 2563-1060-1M = 10.30)
ascheckstars (B, Gand D inour CCDchart, Figure 1).

The observationsvere doneover 47days put 33 nights) between 2006August 30and
October 15 (HJD 53978 54024),using a CCD cameré&farlight Xpress MX516, 512 x 290
pixels, 16 bitsfield of view: 36’ x 24’) attachedo the focusof the 7.5-cnrefractor (focalength
= 500 mm)at CacerefstronomicalObservatory, CacereS$iain),with a V Johnsorfilter. The
exposure timavas 40-45 sgdependingn thetransparencythe frameswerecorrectedor standard
dark and flat fielding, and were then processedwith the microcomputer-basedperture
photometry software “AIRVIN”. Becausehe signal-to-noiseatio for SAO 64632, gresumably
nonvariablestar, areabove 5ahe photometrigrecisionwasbelow 0.04magnitude.
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Figure 1. CCDfinding chartmadefrom theauthorsof the variable UCrB (U), thecomparisorstar (A),and
thecheckstars (B, Cand D).Field of view: 36’ x 24’; North down, Eastto theright. Limiting magnitude: ~13.
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Figure 2. Light curve, inV band,of U CrB from our 395 CCDmeasurements: strange bscillation” (as
abnormalkcatter)between eclipses, can bbserved.

From 402 CCDOramesover 395observation®f U CrB, an EAeclipsingstar,the following
wastaken:the CCDfinder chart (vith labelledstars)is shown in Figure Jandthe light curveis
shown in Figure 2The magnitudesvere determinedrelativeto SAO 64632 whoseconstancy
duringthe run wasconfirmedusing TYC 2563-605-1, TYC 2563-1152ahd TYC 2563-1060-1.
In Fig. 3we cansee astrange bscillation” between eclipsesecause¢he comparisorstaris really
variable;curiouslythe sameperiodical ‘oscillation” appears irthe light curvesof the 3checkstars
(Figure 4).

The measuredamplitudewas inthe range 0.21to 0.40 magnitude,including the random
errors:the scattterincreasesindwidensfor the low brightstars TYC 2563-1152-4nd TYC 2563-
1060-1 ¥ 10.52and 10.30 magnitudesspectivelly).
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Figure 3. Light curve, inV band,of U CrB from our 395 CCDmeasurement$pldedwith theofficial period;
amplitudemeasured: 0.84hagnitude One carseethe periodical,andsinusoidaloscillations inthe time.
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Figure 4. Light curvesof checkstars: TYC 2563-605-Ipgir A-B), TYC 2563-1060-1A-D) and
TYC 2563-1152-1(A-C) with thesameandidentical,periodical quasi-sinusoidaldscillations”.



The analysisof the photometric datavasperformedby meansof the program “Analisis de
Variabilidad Estelar” AVE \ritten by RafaelBarbera, Grupo de Estudios Astronémicos, G.E.A.,
http://www.astrogea.org/soft/ave/aveint.hitmsing the Scargle algorithm Scargle, 1982)the
search intheinterval 1-60days (Fig. 5yields aperiodof 9.200daysfor TYC 2563-605-1, 9.211
daysfor TYC 2563-1152--nd 9.243or TYC 2563-1060-14verageperiod: 9.218lays).
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Figure 5. Scargleperiodogranobtainedor theinterval 1-60daysof the pair A-B; periodfound: 9.20days.
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Figure 6. Light curvesof checkstars pairs A-B, A-Dand A-C)foldedwith the
averagegeriod (9.218lays).
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In Fig. 6 we canseethe light curvesof pairs A-B, A-D and A-Cfolded with the average
periodfound (9.218days). In Fig. 7we canseethe light curvesof pairs D-Aand D-Cusing D
(TYC 2563-1060-1) asomparisorstar: the dashedines arethe mean magnitudefor eachstar.
New periodfoundfor this 379measurements: 9.138fays.
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Figure 7. Light curvesof pairs D-Aand D-Cusingnow D (TYC 2563-1060-1) asomparisorstar:the dashed
lines arehemean magnitudef®er eachstar.

Photometricvariability of SAO 64632was detectedby the Tycho instrumentduring the
Hipparcosproject (Fig. 8)but nostudieson variability havebeenpublishedo date.
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Figure 8. TheHipparcosdatacollectedbetween HID 244786Gd 2449061all the data
(panela), andonly accurate data (pani) clearedoy theauthors.

Finally, Figure 9graphsof the Hipparcos data (191measurementsiplded to the period
derivedfor SAO 64632rom this data (9.328lays).The paucityof Hipparcosdata the four-year



lifetime of the satelliteended inAugust 1993)the bad temporatoveragethe Tychoobservations
of any particularstar arevery unevenlydistributed in time)andthe high noiseof the V; and B,
dataaccountor theunsolved variablstatusof SAO 64632 irthe Hipparcoscatalogue.
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Figure 9. TheHipparcosdata (19points)foldedwith aperiodequalto 9.323days

Somephysical databout SAO 64632akenfrom SIMBAD or Strassmeieet al. (2000) are:
spectrum = KO Vparallax: 0.02227” + 0.001234istance: 14%.l.; radial velocity: -26.6 + 0.4
km s, colourindex B-V: 0.83; T+ 5210 KandM,: 5.9. This dwarf K starwith a large anual
proper motion (LTT 14557or PPM 78506)js a memberof the “Hyadessupercluster’.The
projectedrotationalvelocity, V sini, measuredy Strassmeieet al.on the samenightwas 6.2km
s*and 10.km s

DISCUSSION

Fekel (1997)measured 13®right starswith spectraltypesof F, G or K from The Bright
Star Cataloguethe projectedrotationalvelocitiesof 24 starsof spectraltypes KO Vto K7 V are
in therange 0.&m s'to 3.9km s', showingmoderatelyslowly rotatingstars periods > 14lays).
Thework of Radicket al. (1987)high-precisiordifferential b, y photometricobservationsshows
that the rotation periods of lower main-sequencédyadesstars (ke SAO 64632,sp. KO V)
increasdrom about 5daysat B-V = 0.55 (~F8 V)}o about 13daysatB-V = 1.25 (~K5 V),andthe
rotationalvelocities declinesmoothlyfrom about 11km s'to 4km s*overthis colorrange.

Fromthe Strassmeieet al.velocitiestherotationperiodfor SAO 64632 are itherangeof 6
to 10days.If the photometricperiods Hipparcosandours)agreeswiht this range,thenthe low-
level variability measured (~0.1inag. Hipparcos but 0.21mag.from our bestmeasurements:
0.17 + 0.04mag.) can beattributableto starspots in anoderatelyfast rotating star. A periodic
(rotational) signal hasbeendetected inthe intraseasonal H+Kariability of HD 1835and HD
25998 Baliunaset al., 1983)pboothmembers olthe Hyades movinggroup”: HD 1835, a normal
solar-typedwarf star (G2 V),showslow-lewel photometricvariability (3%-4%).

It is particularlyimportantto remembethatlow-level photometricvariability is aubiquitous
characteristicof Hyadesstars later than spectraltype F8 V:twenty-four of thesestarswere
observedat Lowell Observatorybetween 1982-1984nd,without exception.all werefoundto be
variable Radicket. al, 1987).



The sinusoidalshapeof the four folded light curves,one from Hipparcos and threefrom
ours datasuggestghat SAO 64632s a BY Dra variablestar (atype characterisedy showing
low [0.01to 0.5magnitude] visual amplitudes/erintervalsvarying from afractionof adayup to
about 120days),andthe surfaceactivity is extendedcovering asignificantfraction of the stellar
surface Stellarrotationmay beperiodic (9, 10or 11days),butthe modulationsignalproducedoy
dark spotsmarking astellarsurfaceis not: the appearancanddisappareancef spotsat different
longitudeswill affecttheamplitude periodandwaveformof thelight curves (as in SAO 64632).

In 2006 intensive photometricobservationswere obtainedover 33 nights and 47 days
(Violat & Violat, 2006);thereis nodoubtthat we havebeenlucky: one possiblythree)of the
field starswerefoundto be variableWe need moreaccuratgphotometricobservations, in &uture
campaign (2007)p adequatelyglassifythis new variablestar.

Acknowledgements We would like to thanks Dr. Lopez Santiago (Dpto. de Astrofisica y
Ciencias de la Atmosfera, Facultad de Ciencias Fisicas, UniveGataglutense de Madriddr

his assistancandguidanceand Mr.Josep M. Gémez (Grupo de Estudios Astronémicos, G.E.A.)
for his helpful commentghatimprovedthis study. This researchmade usef the SIMBAD data
base,operatedby the CDSat StrasbourgFrance;the NASA ADS AbstractServicewas usedto
access datandreferencesThe translationof this paperfrom Spanishto English was madeby
Miss RuthKent (Agrupacion Astronomica de CadiErcule3d. Theobservational datased inthis
work areavailableuponrequesto Francisco/iolat-Bordonau fviolat@yahoo.ep

References

Baliunas, S. Let al., 1983ApJ, 275, 752.

Fekel, F. C., 1997, PASP, 109, 514.

Radick, R. R.Thomson, D. T.Lockwood, G. W.Duncan, D. K.Baggett, W. E., 198ApJ, 321, 459.

Scargle J. D., 1982pJ, 263, 835.

Strassmeier, KWashuettl, A.Granzer,Th., Scheck, M.Weber, M., 2000, A&AS, 142, 275.

Violat-Bordonau, F.Violat-Martin, D., 200@8NovemberCasanchihttp://personales.ya.com/casanchi/ast/u01.htm



mailto:fviolat@yahoo.es
http://personales.ya.com/casanchi/ast/u01.htm

