View metadata, citation and similar papers at core.ac.uk brought to you by fCORE

arXiv:astro-ph/0412079v1 3 Dec 2004

provided by University of Hertfordshire Research Archive

Discovering Interacting Binarieswith Ha
Surveys

Andrew Withami, Christian Knigge, Janet Drew, Paul Groot, Robert
Greimef and Quentin Parket

*School of Physics & Astronomy, University of Southamptaghfitld, Southampton, SO17 1BJ,
UK

TAstrophysics Group, Department of Physics, Imperial G@leondon, Exhibition Road, London
SW7 2AZ, UK
*Department of Astrophysics, University of Nijmegen, P.ax 8010, NL - 6500 GL Nijmegen, NL
*lsaac Newton Group, Apartado de Correos, 321, 38700 Sania @e La Palma, Canary Islands,
ESP
SDepartment of Physics, Macquarie University, NSW 2109trAlis
TAnglo-Australian Observatory, PO Box 296, Epping NSW 1Ai8fralia

Abstract. A deep (R~ 19.5) photographic H Survey of the southern Galactic Plane was recently
completed using the UK Schmidt Telescope at the AAO. In #alditwe have recently started a
similar, CCD-based survey of the northern Galactic Plairegutie Wide Field Camera on the INT.
Both surveys aim to provide information on many types of aipis line objects, such as planetary
nebulae, luminous blue variables and interacting binaries

Here, we focus specifically on the ability ofaHemission line surveys to discover cataclysmic
variables (CVs). Follow-up observations have already hegnd we present initial spectra of a
candidate CV discovered by these surveys. We also presiitsérom analyzing the properties of
known CVs in the Southern Survey. By calculating the recpvate of these objects, we estimate
the efficiency of Hr-based searches in finding CVs.

INTRODUCTION

Binary evolution theory predicts a large (but currently etatted) population of short-
period, faint cataclysmic cariables (CVs) (see for exanifoé 1993 [1]; and How-

ell, Rappaport, & Politano 19971[2]). Such systems shoukilkparticularly strong
Balmer emission (Patterson 1984 [3]), making ldurveys an ideal way to find them,

if they exist. Previous i surveys (see for example Kohoutek and Wehmeyer 1997 [4];
and Gaustaét al 2001 [5]) have become incomplete at bright magnitudes oe baen

of low spatial resolution. Below, we briefly describe two nglaotometric Hr surveys
which are able to push to deeper magnitudes with good regoland will allow for a
significant population of new & emitters to be discovered, including many Cataclysmic
Variables.
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Ha SURVEYS

The galactic plane is being observedHrr by two Surveys: (i) The INT/WFC Pho-
tometric Hx Survey of the Northern Galactic Plane (IPHAS), and (ii) th&OXUKST
Southern Hr Survey (SHS). IPHAS is a CCD survey which combines photoynietr
the bands H, r and i from images obtained with the Wide Field Camera (WéC)he
Isaac Newton Telescope (INT). The WFC provides a field of vid\84'x34’ and the
resolution of the accepted photometryisl.7". At the time of writing, IPHAS is- 1/3
complete and when finished will cover the whole of the Nomhgalactic plane with
latitudes |bk~ 5° down to~ 19.5 mags in r and i. Further information can be found
athttp://astro.ic.ac. uk/ Resear ch/ Hal pha/ North and in a forthcom-
ing paper by Drevet al (in preparation).

The SHS is a photographic survey which, using the UK Schnatidsicope (UKST),
has provided images of 233 galactic fields at four degreae®rfields were observed
in two bands (Hr and short red~ R) with a spatial resolution of~ 1". This has
resulted in a survey that is complete4019.5 mags in R and has an area of coverage
defined by—75 < Dec< +2.5 and |b|<~ 10°. The data can be accessed via the
SuperCOSMOS website it t p: // ww*+ W au. r 0e. ac. uk/ sss/ hal pha and
additional information can be found in Parker & Phillipp99B) [6]

SPECTROSCOPIC FOLLOW-UP OF IPHAS

IPHAS has the advantage of having far fewer spuribles emitters than the SHS
because of the photographic nature of the SHS. Defining tsatecriteria for follow-
up is therefore less problematic with IPHAS. Initial selectof potential new CVs for
follow-up was done on the basis that we expect many to tbeehhitters and to show a
large Hx excess. These CVs can thus be expected to lie above the rabém kicus in
colour-colour plots of r-tdr vs r-i.

Spectroscopic follow-up of IPHAS is in progress and hasaalydead to the discovery
of three new CV candidates. Figlie 1 illustrates the seleatiiteria used to pick objects
for follow-up, while Figure[®2 shows the resulting spectrufnooe of the new CV
candidates. Classification of the new CV candidates will beedusing time-resolved
spectroscopy and photometry.

RECOVERY RATE OF KNOWN CVSIN THE SOUTH

We have analyzed the properties of the CVs contained in ttierR& Kolb (2003) [7]
catalog that fall within the SHS area. Using RrHs R band colour-magnitude plots
we classify as "emitters" those CVs that would have beerctlefor spectroscopic
follow-up with 6dfi.e.5 objects per square degree. The result is that 52% of thelsamp
would be recovered by the Southern Survey. Furthermoren$ideration is limited to
objects with good photometry in the survey, the recovery iaeven higher at 62%. The
histogram in Figur&€l3 shows how the recovery rate depende®lY orbital period.
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FIGURE 1. lllustration of our selection strategy. The plots compresertiwo r magnitude bins contain-
ing the objects from one IPHAS field. Addexcess of 0.1mag corresponds to an equivalent width of
~10A. Solid lines are linear fits to the stellar loci, the ddttimes indicate the selection cut. The known
CV RX J1951.7+3716 is present within this field and would Heded as it lies above the cut.

Somewhat surprisingly, there is no obvious bias, in favdaletecting faint, short period
CVs.

The fact that many of the CVs (including several novae) appleg as well as having
a Ha excess can be used to define more stringent selection cuwtgvlothis could
have the negative effect of introducing a further selectims into the CV populations
discovered with K surveys. A more thorough discussion of the recovery ratdef t
known population of CVs in both IPHAS and the SHS will pregehiby Withamet al
(in preparation). Overall the recovery rate is very encgumg and the surveys have a
great chance of finding many new CVs.
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FIGURE 2.  WHT/ISIS spectra of a newly discovered CV candidate. Thpatision is 0.86A/pixel in
the blue and 1.49A/pixel in the red. Based on the broad andgtra emission line and the presence of
Hell emission, this is a CV candidate.

12 I Ha emitters —

10 =

All CVs Seen

Number of CVs

0 5 10 15 20 25 30
Period (Hours)

FIGURE 3. The period distribution of known CVs classified as emittéalack) overlaid on the distri-
bution of the known CVs with good photometry in the survey if@h
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