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(CVs)4W5 UnivUnivSeudring� HMhereersit�ersit�31,Aur,atpresenHeidelbD{48231FBSterg,di�erenW0827+738,arendorf,Albert{tialUb� Germanerle{Stra�ephotometryFBSy1614+71111, D{69120of theandHeidelbfourNSVsusperg,7956,Germanectedandycataclysmicof the threevariablesknown
CVs HQAnd, RXAnd and FOPer. The target objects were selected from the CV cat-alogue of Downes et al. (1997) (hereafter DWS97), searching for not yet con�rmed CVs
and p(1998)orly as useded systemsexcludewith jects wn orbitalwnperioerio ThereforeT ev thethelist of Ritter
Kolb o observw to obunkno kno p ds.ds. o aluate signi�cance&
of our results, we included three systemswithwith a certain CV classi�cation.1998,The dataonwMarcere takh 10,en at1999Hoherin theListframewObservorkatoryof theon MarcAstronomischesh 9, 10, andBe12,obachtungspron Octoberak-8,
tikum of the Ruhr{Universit�at Bochum. We used an astrograph (D � 0:3m, f � 1:5m)
and a Cassegrain re�ector (D � 1:06m, f � 3:68m) equipped with Ford Loral FA2048
CCDsandand Johnson V-�lters. In order to resolve the CV-typical short-term variation
(�ickering), the integration time was limited to 120 sec., thus constraining the accessible
V-magnitudeStandard reductionto 17.0. Twableas p1erformedlists the detailswith IRAFof the1 pacobservkagesations.using overscan and dome-or sky�ats for the 1.06m telescope, biasframes and sky�ats for the astrograph data.
Aperture photometry was done with the DAOPHOT package. On each image frame we
chose all non-saturated comparison stars comprising a S/N-ratio greater or equal to the
S/N-ratio of the target object. For j � 1; : : : ; n let Ij(t) denote the instrumental intensity
of star j at time t. For tbegin � t � tend all di�erential lightcurves Ij(t) :�
Ij(t) � Ik(t); j; k 2 f1; : : : ; ng; j 6� k were calculated. For tbegin � t � tend the akverage
lightcurve Iav(t) was computed as the arithmetic mean of all comparison star intensities.
Then, di�erential magnitudes were calculated according to Iajv(t) :� Ij(t) � Iav(t). All
comparisoncomparison1IRAF is distributedstars withby thebrighNationaltnessOpticalvariationsAstronomyabObservoveatories.the noise level were easily discriminated
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Table 1: List of observations. The coordinates in columns 2 3 have been taken from DWS97.
Column 4 shows the instrument used, while columns 6 and 7 give the number of data points (lightcurves
ofrespobservectivObHMelyationsjectAur. marked withRA07 2000a06.76* have bDEC+40een 402000omitted57.2 in thisInstrumenpaper)tandand the10.03.98Datetotal timendata*19coveragetobs0.5p[h]er night,
FBSFBS 0827+7381614+711 08 3214 45.5723.19 +73+70 3758 0818.6 10.03.99 132*31*73076 0.70.32.42.41.2
NSV 7956 291616 29 24 +86 26 03 12.03.9809.03.9812.03.9812.03.9809.03.9812.03.98 224*52 3.60.8
HQ 00 31 35.89 +43 49 05.1 57 1.4
and subsequenRXFOPAndAnder tly excluded0104 0408 35.535.03from+41+51the1714a58.648.8verage
1.061.061.061.06ligh

astrographastrographastrographmmmm tcurv
telescoptelescoptelescoptelescope.

eeee In08.10.9808.10.9808.10.98an iterativ15154e pro1.82.5cess only
comparison stars with constant brightness within the noise level contributed to the average
 lightcurve.long-pHMerioAur:d variableThis systemshowinghasirregularbeen discowavveseredspanningby Geyerveret 50{100al. (1955)dayswhowithdescriban amplitudeed it as a
of 0.5{1.1 mag. However, Vogt (1989) suspected a quiescent nova, while DWS97 list it as
nova-like with photographic magnitudes 11.3{12.4. Too our knowledge, no spectrum has
CVseenFBSbpublished.y Abram0827+738yan &andMikaelyFBSan1614+711:(1994, 1995)Bothas discoobjectsverieshaofvethebeenFirstrepByurakorted asanpObossible jec-tive Prism Survey. The authors do not present �nding charts. Therefore, charts published
 bby DWS97 are based on the published coordinates only. The reported magnitudes are
V � 15:9 for FBS 0827+738 and B � 16:4 for FBS 1614+711, respectively. While for
FBS 0827+738, a is not available, FBS 1614+711 has recently been studied by
LiuNSVet al.7956:(1999)NSVwho7956classi�edis listedit asinatheDABNSVtypcataloguee white dwofarf.Kholopov (1982) as a possible
dwarf nova. No spspectrumectrum has been published so far and therefore this classi�cation
remains uncertain. DWS97 give a magnitude range of V � 9{11:5.15:HQ0{16And::2. MeinHQungerAnd(1975)is listed�rstasclassi�eda CV in HQDWSAnd97 aswitha rapida magnitudeirregularrangestar andof mrevisedphot �
it later (1980) in favour of a CV classi�cation. She already suspected a possible polar
nature which was subsequently strengthened by the polarimetry of Andronov &Meinunger
(1987).RXAnd: RXAnd is a well-known dwarf nova of subtype Z Cam with magnitude
range of V � 10:9{12:6 (DWS97). Spectroscopic studies were conducted e.g. by Kaitchuck
et al. (1988) and Smith et al. (1995), while Verbunt et al. (1984) present aa lightcurve.
TheFOorbitalPer: pAccordingeriod has btoeenHodeterminedwarth (1976)to Pand� 5Gessner:04 hours(1978)by KaitcFOhPucerkis(1989).a dwarf nova
with a mean outburst cycle length of roughly 10 days. The spectrum published by Bruch
(1989) sho theD ypical97 stronge maximemissionvisual of h a systemof andand photographicallyus supports this
classi�cation.ws WSt giv a um linesmagnitudesuc 11.8 ath
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Table 2: Resultsof di�erenof the lightialtcurve targetare giventhe this table. starsColumn 3 shows Comparisonthe verage
magnitude the tialdi�eren photometryfor and in comparison (CS1{CS7). astars markHJD2450882ed withObaject* are used to calculatethetheV073di�average lightcurv2450881HJD e. Object 858 V009di�2450884 803911781042 075048011095 2450884 NSVNSV79567956 402402855 007007403403 010006006
2451248 HMHMHMAurAurAur ��� 804871740740011 024024023 HJD Object Vdi�
2450881
CS4CS4CS4 
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determined minimum value of 16.2.deviationIn Tableover2 wthee givnighe t.theFiguremean 1di�erenshowstialthemagnitudes lightcurves oftogetherthe programwith theirstarsstandardas plots
 ofmagnitudethe di�erenwastialacov vmagnitudeer a rangeagainst(exceptof 0.7timemag,forin unitswhileFOPoferalltheandHelioRXcenAnd,cotricvwhereerJuliana timetheDateofcalibrated0.17(HJD).d, thAllV-us
magnitude-axes ailable) HJD-axesrenderinggiv theallcationtcurvthedirectlyjectscomparable.w as Theall �nding c starson the left to inofTFigure 2
1 e lo ligh of es ob as ell of comparisonharts referredside able
forKnowhicwnh di�erenCVs: HQtialAnd,lightcurvRXAndes wereandcomputed.FOPerIt ish t thanfrom T of2 comparisonthe standard deviationThe of thetial tcurvtial oftcurvAndis
muc evidenhigher thoseable thethat stars. di�eren di�erenligh esligh HQ e
andseveralRXt.comparisonF sho the cwharacteristichacanve eenemeasureda kcalibratedering whileas magnitudethe ligh standardsfor e ofOPFerbyPer shoRXAnd,(1996).a sloasw
descen Andurthermore,w starse derivb �ic secondarytcurvF O andMisseltws
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HQ And

And
PhartsareRXcorresp erdispla0 for� 13theyed.0), analyzedScalesFBS stars.ere chosenOn theto b),righw e13 0827+738Figure(60 comparable.�corresp60),1.NSVOn the left side, we present theonding ligh es (MagnitudeFinding charts: HMAur7956 tcurv(130 � 130), HQAnd (60East is to the left. Num(dimensions:vs.b�nding�ersHJD)60),FOc Andond (7to0 ), �� 7700). FBSNorthdirectlyt side,1614is up,the�the70comparisonand FOPerstars.(7(700
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FVor�RX14:And,35(1){14we th:50(6).us obtainThea lattervisualvmagnitudealue lies almostof V �exactly13:92(6){14in the:48(11middle) andof fortheFabOPovere
menplacetionedshortlymagnitudeafter an outburstrange. Wewhilethereforethe concludewas stillthatin ourits decline.observation must have taken
In Candidatethe cases ofCVs:HMAur,HMAur,FBSFBS0827+738,0827+738, andFBSNSV1614+711,7956 the resultingand NSVligh7956tcurves sho a
straight line at a constant magnitude. None of the targets shows a standard deviation
signi�cane tly ed thanmorethoseoneof the comparisont a show the Furthermore,a erage all jectswithinwhich
could b observhigherin than nigh alw ys stars. same v magnitudesobthe errors.1614+711,e thereforetoconcludelarge a CVCV natureties seems shortunlik forintervalobjects.e do notAs
for FBS W due the thatuncertain and elytime these wconsider our tcurvw er,to provviderecen tpublishedinformationectrumto speak inLiufa etoural. againstclearlyCV
classi�cation.lighHo ev e the ery su�ciently sp y v or(1999) aobtainedan from haracteristic.ob ew us en thetheto doubtfulCV tcurvlacks y CV can ject whicWh thas protakve theafterwfactardsthatnot mostbbe a to strengthenligh e wwouras
conclusionsrequiredAcknotowledgemen�nallyon theclarifyotherts.theirthreeWe thankstatus.candidates,the directoralthoughof thespHoherectroscopicList Observobservatoryations, Prof.willDr.be
W. Seggewiss, for generous allocation of observing time.References:AbramAbramyy I.L.,H.V.,H.V., unger,aelyaelyan,an, A.M.,A.M.,1987,1995, AstrophAstroph3015, 1 38,, 108Andronoan,an,v, MeinMikMik L., 1994,IBVS, ys.,ys., 37 224BrucDownes,h, A.,R.,1989,Webbink,A&AS,R.F.,78, Shara,145 M.M., 1997, PASP, 109, 345 (DWS97)Geyer, 1978, R.,V and. W.,66 er�Gessner,E.,H.,Kippenhahn,Mitt. er�Strohmeier, 8, 1955, Kleine V o�. Bamberg 9Howarth, I.D., 1976,Mansperger,Ver�and.C.S., Hantzios,7, 147P.A., 1988, ApJ, 330, 305KaitcKaitchh v,k,k, R.H.,R.H.,. 1989,1982,ASP 101c , gue of variable stars, w: Publ. O�ce a
Kholopucuco P (ed.), P New, atalo1129 Mosco Nauk
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