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INTRODUCTION

●Young stars usually show infrared excess, which is 
the thermal radiation of the circumstellar dust.

●Changes in the luminosity of the central star or in the 
structure of the circumstellar matter can cause 
variations in the infrared emission.

●In this work we performed a monitoring programme 
of the Herbig Ae star SV Cep with the Infrared Space 
Observatory (ISO).

●Previous observations show, that the brightness of SV 
Cep varies on a timescale of hundreds of days in the 
optical domain (Rostopchina et al. 2000).

The goal of this study is to investigate the 
structure of the circumstellar matter via 
modelling of the possible light variations in 
the infrared.

OBSERVATIONS

● Observations were carried out with  ISOPHOT,  the
on-board photometer of ISO. 

●19 epochs from 10 February 1996 to 29 March 1998

●12 filters from 3.3 to 100 µm

● Standard data reduction with PIA 10.0

● Self developed reduction routines in IDL was used to 
improve the accuracy

RESULTS – THE SED

● The figure shows the spectral energy distribution 
(SED) of SV Cep on 31 May 1997. 

● The SED is dominated by the central star in the 
optical domain. The spectral class of SV Cep is A0III

● There is a bump in the near-infrared (2-8 µm), which 
is characteristic for Herbig Ae stars  (Dullemond et al.  
2001).

● Strong silicate emission is present in the mid-

infrared(10 µm).

● The slope of the SED in the far-infrared (60-200 

µm) suggests, that the disk is optically thin at these 
wavelengths

● The low millimeter-wave flux indicates, that the 
mass of the disk is small (~10-4M

Sun
)

LIGHT CURVES

● SV Cep shows a clear long-term variability in the V-band with 
a peak-to-peak amplitude of ~70%. The brightness in this optical 
band  decreased from the beginning of 1996 to mid-1997, then 
the star seemed to brighten.

● We can also recognize variability comparing to the formal 

uncertainties at 3.6 µm. The peak-to-peak variability is 25%.

● Variability can be seen at 12 µm, too, but the peak-to-peak 
variations are even less than at 3.6 µm.

● The flux of SV Cep is roughly constant at 25 µm, within the 
corresponding uncertainties.

● Brightness variations are clearly seen at 100 µm. Peak-to-peak 
variability is roughly 70%. 

● The shapes of the light curves at the other eight intermediate 
wavelengts follow the same trends.

CORRELATIONS

We investigated the correlations between the optical 
and the infrared light curves at different wavelengths.

• A weak anti-correlation seems to be present between 

the V-band and the 3.6 µm, however the amplitude of 
the variability is relative small in the infrared  
(Pearson's correlation coefficient : -0.55). 

• The anti-correlation between the optical and the 

infrared becomes weaker at 12 µm (Pearson's 
correlation coefficient : -0.4).

• There is no connection between the V-band 

brightness variations and the flux values at 25 µm.

• A close correlation can be seen between the optical 

light curve and the 100 µm data. The peak-to-peak 
variations in the two bands are in the same order 
(Pearson's correlation coefficient : 0.88).

MODELLING

We modelled the SED and the structure of the 
circumstellar matter of SV Cep using a 2D radiative 
transfer code (RADICAL), developed by C.P. 
Dullemond. The assumed geometry was similar to the 
one in the figure (above). An important componant of 
the circumstellar structure is the puffed-up inner rim, 

which is responsible for the 2-8 µm. 

Standard modell of a circumstellar disk around Herbig Ae 
stars (Dullemond et al. 2001)

EXPLANATION OF THE VARIABILITY

• Since SV Cep belongs to the UXOR class, the orientation of the 
circumstellar disk should be close to edge-on.

• We assumed that the inner rim could verticaly expand for example 
due to changing amount of material in region of the rim.

• A higher rim absorbs more starlight, leading to increased 2-8 µm 
emission.

• The same higher rim, however can cast a shadow over the disk 
behind it, leading to decreased far-infrared emission.

• We found that at an inclination of 70 degree the expansion of the 
rim can cause optical fading in accordance of the observations.

• This scenario of the variability was modelled by modifying the rim 
parameters in the radiative tranfer code.

• The upper right figure plots synthetic correlation diagrams 
computed by the model by varying rim height. The trends of the 
observations are well reproduced.

• The lower right figure shows the ratio of SEDs of two different rim 

height. The optical and the 100 µm emission show correlation, while 
the optical and 3.6 µm anti-correlate – in agreement with the data.
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ABSTRACT

We present results from our monitoring programme on the Herbig Ae star SV Cep performed with the Infrared Space Observatory. Using a radiative transfer code we were 
able to explain the infrared flux variations from optical to far-infrared wavelengths. Changes in the structure of the inner rim provide the key to understand also the observed 
correlations between optical and infrared light curves.
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