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ABSTRACT. 32 stars have been checked for A a variability, with the 
purpose to learn which factor(s) influence the strength of the A 5200 
continuum depression. One third of the stars appear to be constant 
within a range of 0.005 mag. The results on the remaining ones indicate 
that maximum strength is related to at least one of the magnetic poles, 
but spectral inhomogeneities are almost certainly responsible for the 
largest amplitudes. 

1. OBSERVATIONAL DATA 

Maitzen (1976) discussed the detectability of Ap stars by.Aa 
photometry. 32 Ap stars in his sample were observed on at least seven 
epochs, and are studied now for variability. Table 1 summarizes the 
results. We refer to Maitzen (1976) for details on the observing runs. 
The external one-sigma error for observations within each particular 
run has been estimated from standard stars, Ap stars with apparently 
constant Aa, and from comparison of observations at nearby phases: 
a<0.003 mag (see also column 8 of Table 1). 

2. OCCURRENCE OF VARIATIONS 

Only two stars in our sample have a total range in A a exceeding 
0.02 mag: EP Vir and CU Vir. Three other stars, not in our original 
sample, fall in this category: ' FF Vir (Hensberge et al., 1985), 
HD187474 (Hensberge et al., 1984) and HD133880 (Maitzen, unpubl.). 
They comprise the whole interval of photometric periods, from 0.5 days 
to over 6 years, but none of them is a cool Ap star. 

The majority of the stars vary over a range of about 0.01 mag. 
(Fig. 2). 

About one third of the stars (12/32) is constant within 0.005 mag. 
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FIG. 1. Phase diagrams for EP Vir FIG. 2. Distribution of the range 
CU Vir. Phase zero corresponds to 
phase of maximum absolute value 
of effective field. The adopted 
periods are 16.304d and 0.520675d 
respectively. 

of A a variability, 6Aa, for our 
sample. 

3. CORRELATION WITH SPECTRUM VARIATIONS 

Aa variability correlates statistically with spectrum variability: 
75% of the spectrum variables show a measurable variation, while this 
frequency is 50% for the other stars. This is most likely a moderate 
aspect effect. 

Silicon shows in-phase variations in two stars with a very large 
, FF Vir) , but the moderate variation of Sill in 41 Tau 
in antiphase. Chromium varies in-phase with A a in the 

Aa range (CU Vir 
is definitely 
four stars where 
except for 8 Mic 
double wave in 
with the excepti 
the rare earts 
stellar surface 

Cr variations were studied. Strontium varies in-phase, 
where it varies 1/4 period out of phase with the 
Aa. Europium varies generally in antiphase with Aa, 

on of SV Crt (Abt's star) and TZ Lyn. In the latter, 
are variable, but Aa is constant, although the whole 

is seen during the rotation cycle. 

Although a statistical correlation between Si abundance and Aa, as 
found by Cowley (1981), cannot be ruled out, arguments against Si are: 
the antiphase variation in 41 Tau; Aa reaches only a secondary maximum 
at Si maximum in FF Vir; 3 Hya has very weak Sill (Babcock, 1958; 
Hensberge and De Loore, 1975), a rather weak magnetic field (B 2kG) 
but high Aa. It has very strong Cr and Sr. FF Vir, 3 Hya and the Cr 
spectrum variables in general lend support to a correlation Cr - Aa. 
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186 H. M. MAITZEN AND H. HENSBERGE 

4. CORRELATION WITH MAGNETIC FIELD 

Several papers have discussed the relation between B and the 
strength of the A5200 feature (see e.g. North, 1980). 

We computed estimates of <B > for as many programme stars as 
possible, using B data and information on oblique rotator geometry. 
Fig. 3 shows that the upper envelope of a (Aa,B2-G) graph is composed 
of stars with B >4 kG. 

s-

FIG. 3. Mean Aa values (time averaged over one cycle) and total 
variability range (=length of bars) against the temperature parameter 
B2-G (Geneva photometric system). Dots refer to stars with B >4 kG, 
open circles to stars with B_<4 kG. Crosses are used when B_ could not 
be estimated. s 

Variability of Aa does not correlate with field strength. There 
is a strong tendency for Aa to show extrema when the field is 
longitudinal (Table 1, Fig. 3). If no clear polarity reversal occurs, 
then Aa varies in-phase with B . When both poles are clearly seen, 
high Aa may correspond as well to the stronger as to the weaker B 
extremum. This is not easily understood with a dipole model, but 
detailed calculations show that a relatively small quadrupole 
contribution (not larger than necessary to explain B in 53 Cam or FF 
Vir) suffices to create a "higher Aa = higher B " relation per star. 
In the case of a CVn, the best-fit model of Borra and Landstreet (1977) 
predicts the measured antiphase relation. 

https://doi.org/10.1017/S0252921100091478 Published online by Cambridge University Press

https://doi.org/10.1017/S0252921100091478


THE VARIABILITY OF THE X5200 FEATURE IN CP2 STARS 187 

FIG. 4. Total variability range 6Aa against r, 
weak to the strong B extremum. Dots represent stars 
coinciding approximately (Acf><0.1) with maximum |B | 

the ratio of the 
with Aa maximum 

Open circles 
represent stars with high Aa corresponding to the weaker B extremum. 
Arrows indicate upper limits for 6Aa. 

The Aa range for stars without polarity reversal is as large as 
when both poles are seen. Thus, the totalAa range seem to occur between 
regions with longitudinal and transversal fields. 

It is very unlikely that the largest variations of Aa are 
dominated by magnetic line intensification effects. Variations in 
spectral line density are likely to dominate in the spectrum variables. 
Nevertheless, some stars without spectrum variability show a moderate 
Aa variability (UZ Psc). 
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