Short Times ale Variability in the FSVS
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ABSTRACT

We present the V band variability analysis of the Faint Sky Variability Survey (FSVS) . The
FSVS ombines olour and time variability information, from times ales of 24 minutes to
tens of days, down to V = 24. We nd that 1% of all point sour es are variable along the
main sequen e rea hing 3.5% variability for bluer sour es above the main sequen e. The
total number of variables is dominated by main sequen e sour es. We an determine the
variability times ales and amplitudes for 40% of the variable sour es found. 50% of these
show variability times ales shorter than 6 hours. We determine lower limits for the spa e
density of variable point sour es. We nd 12 RR Lyr andidates in our survey resulting in
a spa e density that agrees with previous determinations.

3. RESULTS: TIMESCALES AND AMPLITUDES

The ombination of the sampling and the number of observations allows us to determine the most
likely period and amplitude of the variability for 40% of the variable point sour es found in the FSVS.
In Fig. 2 we present the period and amplitude distributions found in the data (for periods and amplitudes with errors of less than 30%). Most obje ts lie at short periods and low amplitudes. 50% of
the obje ts show periods below 6 hours with peaks at 24 min (minimum period we an re onstru t),
0.03 days (43 min) and 0.12 days (2.9 hours). We also nd peaks at 0.79 days (19 hours), 1.3 days
and 4 days. 50% of the obje ts show amplitudes lower than 0.07 mag.

1. SURVEY DESCRIPTION

The FSVS overs an area in the sky of 23 deg2 lo ated at mid and high Gala ti latitudes.
It onsists of a set of B, I and V images used to determine the olours of all the sour es,
and 5{33 V band images taken over a range of 3 to 13 days used to study their photometri variability. The survey design allows the determination of photometri variability with
times ales from 24 min to several days for obje ts as faint as 24 mag in V.
2. VARIABILITY ANALYSIS TOOLS

1. We use the
test [1℄ to determine if a sour e is variable. It onsists of al ulating the redu ed 2 value of ea h obje t's individual brightness measurements with
respe t to its weighted mean brightness value.
2. We use the Floating Mean Periodogram (FMP) [2, 3℄ to determine the most likely2
period and amplitude of the variability for the variable sour es found with the 
test. The FMP onsists of tting the data with a model omposed of a sinusoid plus
a onstant. For ea h period of the sinusoid we perform least squares tting of the
data and determine the variability times ale and amplitude by sele ting the best t.
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3. RESULTS: THE FRACTION OF VARIABLE SOURCES

By using the 2 test we determine whi h obje ts are variable and whi h ones are not and ombine
this information with their lo ation in a olour- olour diagram. Most of the sour es, variable and
non-variable, are lo ated along the main sequen e. We nd that in average 1% of the point sour es
are variable. We nd a larger per entage, 3.5%, of variable point sour es above the main sequen e
(B V)<0.38. These fra tions are presented in Fig.1.

Fig. 1. Top left panel: non-variable point sour es
in the FSVS. Top right panel: short times ale variable point sour es in the FSVS. Bottom panel:
fra tion of variable sour es in per entages. The
region in the olour- olour diagram where there is
an ex ess of variable sour es lies at (B V)<0.38.

Fig.2. Left panel: Cumulative period distribution of variable point sour es in the FSVS.
Middle panel: Period distribution. Right panel: Amplitude distribution.
We obtain the spa e density of variable point sour es in the
FSVS by ombining the number of sour es we nd per period
and amplitude bin with the sensitivity of the FMP sear h.
The highest density of variables show periods below 12 hours.
These would in lude Cata lysmi Variables (CVs), RR Lyr
stars, and other short period pulsators su h as ÆS uti stars.
The peak entred at 1 day would in lude CVs, RR Lyr and
other pulsators like Doradus stars and Pop II Cepheids. The
peak at 3.75 days also in ludes longer period CVs, Doradus
stars, Pop II Cepheids as well as longer period pulsators su h
as subdwarf B stars. At periods around 12.75 days we expe t to nd Pop II Cepheids and binaries with those orbital
periods.
Fig.3. Spa e density of variable point sour es in the FSVS.
4. COMPLETENESS

We are omplete down to V = 22 for CVs in the minimum period (80 min) as long as they show
variability amplitudes of the order
of 0.4 mag. We are omplete down to V = 22 for periods between
80 min and 1 day in 17.82 deg2 of the area as long as the amplitude of the variability is at least 0.7
mag. This in ludes most RR Lyr stars. We will only be able to dete t RR Lyr down to V = 23 when
their variability amplitudes are at least 1.4 mag.
We nd 12 RR Lyr andidates in the FSVS. Assuming that we have dete ted all RR Lyr between
V = 16 { 22, we determine a spa e density of  10 3 kp 3 . This spa e density agrees with that
determined by Preston, She tman & Beers [4℄ at a distan e of 100-150 kp from the Gala ti Centre.
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