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| Abstract | a
We present preliminary results of a photometric multisite campaign on the & Scuti
Pre-Main-Sequence star IP Per. Data analysis have been performed by means of Period98 (Sperl, 1998).
Nine telescopes have been involved in the observations, with a total of about 173 The three dataset, i.e.: 2002 B data, 2003 B data and 2003 V data have been
hour of observations over around 40 nights. Present data allowed us to confirm the an_alysed sepa_rate_ly as ShO_Wﬂ in the figure. : )
multiperiodic nature of this star and to determine at least 9 pulsational frequencies. A Without entering into details, we note that the frequencies reported in the three
preliminary non-radial theoretical analysis seems to show that the star pulsates in a tables below are in substantial agreement (taking into account aliases, errors on
mixture of 1=0,1,2 modes. the frequencies, etc...).

J The figures below show the spectral window for the three datasets, as well as the

Fourier transform. Each panel shows the periodogram after prewithening for the
labeled frequency. The solid, dashed and dotted lines show the 99.9%, 99% and
90% confidence levels (see e.g. Breger et al. 1993 and Kuschnig et al. 1997).
Note that due to the better time coverage we decided to use the 2003 V

\ data for the comparison with the theory. )

Stellar pulsation is in principle a very useful tool to investigate the internal
structure and evolution of stars. This kind of analysis has been adopted for many
MS and post-MS stars. In the last few years new evidences came out (see the
review by Ripepi & Marconi (2004) that intermediate mass Pre-Main-Sequence
stars (Herbig Ae/Be) do pulsate when crossing the instability strip

for & Scuti stars.

For more details on the pulsation among PMS stars, see the talks by M. Marconi
and K. Zwintz, and the poster by Bernabei et al. (this meeting).

In the following we will concentrate on the detailed photometric study of IP Per. J

2003 V DATA

2002 B DATA’

IP Per is a Herbig Ae star witl 0.34, sp. type A7V, loglL/L,~1.0+0.05,
8000+200 K (Miroshinichenko et al. 2001). By using this physical parameters

in the HR diagram, IP Per falls in the instability strip for & Scuti pulsation by

Marconi & Palla (1998). An exploratory observing run in 2002, shown in the

-

following (2002 B data) revealed that IP Per actually pulsates as expected and
shows a multiperiodic behaviour (6 significative frequencies are found). In order to
overcome the well known 1d alias problem, we decided to organize a multisite
photometric campaign for fall-winter 2003.

Preliminary results of this campaign are presented in the following.

quency Amplitude. confidence
() (mmog) (%

3. s 8
/ Observations and data reduction \ 5 oan : : ; Homm 15w
5 7 oW fomw 13 e
5 930 13 99
The observations have been carried out during two periods: Eoamoonom
e Sept.-Dec, 2002 B filter, single site (Loiano)

e Nov.-Dec., 2003 BV filters, multisite campaign.

Position in the HR diagram of variable
IP Per according to the spectroscopic
measurements by Microschenko et al.

Observations in 2003 have been carried out by means of 9 telescopes and a
variety of instruments (see table below:)
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We used one main comparison star: TYC 2359-802-1 (V=11.3).

Due to the inhomogeinity of the data (different filters, zero points etc.), we decided o W01 (specizoscopy)

to reduce all the measurements to a common value (zero). This procedure, of

course, does not allow us to investigate low frequencies (roughly < 3 c/d). Dalsgaard’s code (see below). Note _|_» pulsation model )
the substantial agreement between 59 28
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LEFT: Percentual difference between predicted and observed frequencies as a
function of the observed values. From top to bottom model results refer to |=2,

LEFT: The whole 2003 V data set. =1 and =0 and are all computed with Christensen Dalsgard’s code applied to
) the evolutionary PMS model shown above. A tentative identification of
RIGHT: Detail of the 2003 V data, i.e. the data collected in Loiano with the Three frequencies is labeled.
Channel Photometer, which represent our best data. The red line shows the fit RIGHT: Predicted echelle diagram for the above model (crosses), by adopting a
calculated with the 9 frequencies derived by means of the Fourier analysis discussed frequency large separation of 6.05 c/d and a reference frequency f0=12.96 c/d.
wthe next slides. ) \The observed periodicities are overplotted (red circles). )
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