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Abstract. In recent years, the introduction and systematic afBBLP) in CP stars, detecting a signal certainly to be ascribed
plication of new diagnostic techniques has enormously ite the magnetic field in about 15 of them.
creased the opportunities to investigate magnetic fields of chem- The modelling of the magnetic structure of CP stars was ini-
ically peculiar (CP) stars. To approach the problem of modellittiglly based on the oblique rotator model (ORM) with a dipolar
these fields, in previous papers we set up a theory aimed atfiled (Stibbs 1950). This simplified assumption has been proved
scribing the magnetic configuration due to the superpositionsffficient to explain most of the observations of mean longitu-
adipole with an arbitrary quadrupole. The present work is a fidinal field. However, an analysis based on the observations of
application of this theory to spectro-polarimetric observations 6B, ) alonecannotdemonstrate that the magnetic structure of CP
Stokesl andV. We have attempted to model nine magnetic Cfars is a dipolar one. Even severe departures from the dipolar
stars by analysing their curves of longitudinal field, crossoveonfiguration leave the curve of mean longitudinal field almost a
and quadratic field. We found that the classical dipolar modelpsrely sinusoidal one, like that expected from a dipole field. De-
adequate in only one case, while in six cases it should definitelgtions of the curve of B, ) from the sinusoidal behaviour were
be ruled out. For two stars a specific dipole plus quadrupodteleed observed (see, e.g., Preston 1971), but in most cases they
model has been recovered. were explained as due to systematic effects in the interpretation
of photographic plates (Borra 1974). Only few stars, e.g., HD
Key words: polarization — stars: chemically peculiar — star87776 (Thompson & Landstreet 1985) and HD 137509 (Mathys
magnetic fields 1994, Mathys & Hubrig 1997), exhibit a curve of mean longi-
tudinal field that is definitely not sinusoidal. On the other hand,
several attempts to reproduce the curve Bf) together with
other observable quantities within the framework of the ORM
with a dipolar field did not succeed (see, e.g., Huchra (1972)
Most of our knowledge of magnetic fields of chemically pecwand Landstreet (1992) for the interpretation(8%,) plus (| B|)
liar (CP) stars is based on measurements of mean longitudiolaservations, and Bagnulo et al. (1995) for the interpretation of
magnetic field, which has been detected in about 150 stars(83) plus BBLP observations).
far (Romanyuk 1997). Many observations were carried out by If the magnetic structure of CP stars cannot be described
Babcock (1958), Borra & Landstreet (1980), and, more recentily,terms of a dipolar field, on the other side it must be roughly
by Mathys (1991, 1994). Other techniques have been applleamogeneous, otherwise the observed polarization, after inte-
to a more limited sample of CP stars, although the numbergration over the stellar disk, would be null. Several authors pro-
new observations is rapidly increasing. Mathys (1994, 1995msed more sophisticated magnetic structures, like the decen-
1995b) and Mathys & Hubrig (1997) have started a campaitped dipole model (e.g., Stift 1975, Hensberge et al. 1977) or the
of observations of magnetic CP stars at ESO. By means of grguatorially symmetric rotator model (Oetken 1977). Recently,
so-called “moment technique” (Mathys 1993), they observe —BBagnulo et al. (1996) developed a more general formalism based
addition to the mean longitudinal field3,) —the “crossover”, on a (non-axisymmetric) multipolar expansion of the magnetic
v.sini (dB.), and the “mean quadratic field’!B> + B2)'/2. field. This approach, which has also the advantage of providing
These quantities have been measured in about 50 stars so fagradyticalformulas for some of the observable quantities, was
though only a fraction of them has been thoroughly monitoreithen revisited by Landolfi et al. (1998, hereafter referred to as
The mean field modulug|B|), has been detected in about 4®aper I) in order to make it more directly related to the problem
stars, mostly by Mathys et al. (1997). Finally, Leroy (1999)f interpreting the observations.
has carried out observations of broad band linear polarization More precisely, in Paper | we described a method for re-
covering the magnetic field of CP stars from mean longitudinal

1. Introduction

Send offprint requests t&. Bagnulo



866 S. Bagnulo et al.: Modelling of magnetic fields of CP stars. Il

field, crossover, and mean quadratic field observations, undgrif the star has a dipole plus quadrupole field, one of the
the assumption of either a pure dipole or a dipole plus quadru- parameters sets derived assuming the dipole plus quadrupo-
pole magnetic structure. This second paperis adirectapplicationle modelmaybe correct.

of that method to the observations obtained by Mathys (1994,

1995a, 1995b) and Mathys & Hubrig (1997) by means of thgass(—-+; B2): no good fit with the dipole model, two or more
moment technique. In Sefd. 2 the main points of the methegod fits with the dipole plus quadrupole model. In this case:

for the analysis are recalled, in view of a direct analysis of tha the star doesothave a dipole configuration;

observations which is described in SEtt. 3. In $éct. 4 the ma| ) . .
. one of the parameters sets derived assuming the dipole plus
results are summarised and commented upon. oo
quadrupole modes likely to be correct.

2. Method of the analysis Class(—+;B1): no good fit with the dipole model, one good

The method described in Paper | consists in the minimizatif)wvIth the dipole plus quadrupole model. In this case:

of a suitabley?, which takes into account all three kinds ofa) the star doesot have a dipole configuration;
observational data: longitudinal field, crossover, and quadrai} the parameters set derived assuming the dipole plus quadru-
field. We developed two distinct codes, based on the assumptionpole models correct.

of a pure dipole and of a dipole plus quadrupole field, respec- o )
tively. The x2 corresponding to the dipole case depends on 5 We recall that the above classification is based on extensive

parameters numerical simulations with data sets of 20 points for each quan-
tity (longitudinal field, crossover, and quadratic field) affected
i, B, fo, Ba, ve, by errors 0f0.2kG, 3kGkms™ ', and1 kG, respectively. This

represents a typical situation, but in some cases the errors of
¥&al observations may be much larger than these values. Fur-
thermore, the observed magnetic curves of some stars that we
i, 8,081, B, fo,m,Y2, Ba, By, ve- study in this work have less than 20 points (e.g., only nine in

the case of HD 96446).
The quantitiesBy and B, are the dipole and quadrupole field

strength respectively, is the equatorial velocity of the star,
is the inclination angle between the rotation axis and the li

of sight; the remaining parameters are angles that specify figart from observational errors, certain magnetic configura-
magnetic configuration (see Paper I). The stellar rotation perigéhs cannot be distinguished from each other because of intrin-

while thex? corresponding to the dipole plus quadrupole ca
depends on 10 parameters,

re?- Degenerate magnetic configurations

P is considered a fixed data. ~ sic symmetry properties of the expressions for the longitudinal
The main results obtained in Paper | can be summarizedi@td, crossover, and quadratic field. There are four such config-
follows. urations for the dipole field, characterized by the values

(ia ﬂa va Bda Uc)

(71— - Z'7 ™= 67 an Bd7 ve)
Owing to the large observational errors, ihstpossible, ingen- (3, i, fo, By, vo)

eral, to recover a unigue magnetic configuration from a give(r}r — B, ®—1, fo, Ba, ve)
set of data. In some cases it is not even possible to ascertain

whether the stellar configuration is a pure dipole or a dipofd two for the dipole plus quadrupole field, characterized by
plus quadrupole configuration; in other cases the dipole cdhe values

figur_ation can be ruled c_>ut, but se_veral dipole plus quadrupo@’ B, B1, B2y fo, 71, Y25 Bd, By, ve)

conﬁguratlons are possible; only in the mos_t favourable cases i, m— B, m—B1, ™ — B2, fo, 71, Y2 Ba, By, ve) :
(which usually correspond to a largely dominant quadrupolar

component and a largevalue) the magnetic configuration cariheir physical meaning is illustrated in Paper I.

be unambiguously established. Defining as “good” a fit with a

reducedy? less than 2._2_, the different situations that we expests constraints to the fits

to encounter are classified as follows:

Class(++): a good fit with the dipole model, and two or moréupposg that the magnetic observat'ions of a given star'are con-
good fits with the dipole plus quadrupole model (correspondif tent W'th the pure d'pOIE’T model; this means t_hat four different
to different sets of parameters) are found. In this case, both figurations, related as in EdS. (1), are possible. However, the

pure dipole and the dipole plus quadrupole configuration yalue ofv, sin ¢ corresponding to the first (and second) config-
possible; furthermore: uration is in general different from the value corresponding to

the third (and fourth) one. In other words, an independent mea-
a) ifthe star has adipole field, the parameters derived assumsngement ot sin i can be used to favour, or to rule out, certain
the dipole modeare correct; dipole configurations.

2.1. Unigueness of the fit

(1)

(@)
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In general, an independent determinationupfini sets Table 1.List of selected targets. Spectral type is from Mathys (1991).
a constraint to the possible valuesf A similar constraint References for the periods are given in Column 4

comes from the relation between the stellar radiysthe rota-

tion periodP, andv,, HD Sp. Type Period (d)
R, 83368 A8 SrCrEu 2.851982 Kurtz et al. (1992)
= 0.0198 P v, , (3) 96446 B2 IllIp He-strong 0.85137  Matthews &
© Bohlender (1991)
whereP is in days ands, in km s~': sinceP is usually known, 119419 A0SICrEu 2.60090 g mjgr]if(lgw)
an estl_mate ofR, is eqqlvalent to an estlmatg of. In the |125248 AL EuCr 9.2054 Babcock (1960)
analysis presented in this paper, such constraints on the va U509 B8 SicrFe 4.4916 Mathys &
of v, are not taken into account explicitly, is considered as a Lanz (1997)
free parameter, and the valuesipbin ¢ andR, deduced from 137909 A9 SrEUCTK 18.4877 This work
the fits are, eventually, compared to the existing estimatesiaf7010 B9 SiCrSr 3.920676 Catalano &
these quantities. Leone (1993)
Such procedure, where bolt), andv, sin¢ are considered 153882 A1 CrEu 6.00890  Mathys (1991)
as secondary outputs of the inversion algorithm, is intrinsic 15362 B6 He-weak Si 3.67375  Mathys (1991)

the method described in Paper I. It has the advantage of being a
general procedure, since itleaves aside the estimates (sometimes
uncertain or conflicting) of these quantities derived from other
methods. ) ) .

It is probably nive to expect that the “measurements” of Actually, more observatlons'c(’rBz) were available in the
R, andv,sini obtained by a so indirect method agree autdierature for some of the stars in Table 1 (see Mathys 1991).
matically with the existing estimates. As a matter of fact, sudsowever, we found it difficult to mix up observations obtained
agreement is lacking in several cases, as shown by the folld-different authors, finding that in many cases they were not
ing analysis. In order to achieve a more realistic model forc@nsistent among themselves. Mathys (1991) has widely dis-
specific star, one could set in the inversion algorithm expliGt/Ssed the reasons for such discrepancies, and following his ar-
constraints to the values of (or R.) andv. sini . This would 9uments, we dec!ded toinclude in our analysis only the obser\_/a—
be equivalent to fitting two additional kinds of data. HoweveHons of (B.) obtained by means of the so-called “photographic
the present investigation already implies toenbined analysis technique” where the actual detector is a CCD. At present, for
of three different kinds of measuremeanid we believe interest- the selected targets, this restricts the analysis to the observations
ing to check their intrinsic diagnostic potential and consisten8yiblished by Mathys (1994) and Mathys & Hubrig (1997).
with the dipole or dipole plus quadrupole magnetic model, inde-
pendently of other constraints. Furthermore, the following “urg.2. Modelling of nine magnetic CP stars

constrained” analysis has some advantages. On the one hand, a ] ] ) ) )
magnetic configuration corresponding to a best-fit with an e¥/& have applied the two inversion codes mentioned in Sect. 2 to

ceedingly largey2-value can be definitely ruled out, since th&ach star of our sample. The limb-darkening coefficiemias
inclusion of additional constraints can only worsen the quali§ftt© 0-5. However, the overall picture is unaffected by the value
of the fit. On the other hand, a magnetic configuration whid{ « Py settingu = 1 we always obtained results consistent,
“qutomatically” yieldsR, andv.sini values consistent with Within the errors, with those far = 0.5.

. . . 2 H H
independent estimates should be regarded as strongly reliable.!n &ll cases, thg* hypersurface corresponding to the dipole
model has one minimum; by contrast, tffehypersurface corre-

sponding to the dipole plus quadrupole model has one minimum
in some cases, two or three minima in other cases. The values of
the reduced? at these minima are shown in Table 2, together
with the “class” of the fit defined according to Séctl2.1.

We selected from the literature all the stars for which it was

possible to define the curves f@8. ), v, sini (dB. ), and(B? + ;

B2?)'/2_Observations ofB. ), v. sini (dB.), and( B>+ B2)1/2 3.2.1. Fits of clas¢++)
were performed by Mathys (1994, 1995a, 1995b) and by Mathiysur of the stars in our sample belong to this class. This means
& Hubrig (1997). Up to now, they published observations fahat a pure dipole configuration cannot be excluded on the ba-
about 50 stars, and monitored ten of them, but for one of thesie of the existing longitudinal field, crossover and quadratic
stars (HD 116458), the rotation period is not known with field observations, and that the parameters values derived from
sufficient precision to permit us a secure analysi§(0+0.6d the dipole fit are to be considered correct provided the stellar
according to Hensberge 1993). The list of the targets is giveoanfigurationis in factdipolar.

in Table 1, and all the measurements considered in this analysisFor HD 83368, a possible magnetic model is a pure dipole
are taken from the above references. specified by the parameters

3. Analysis of the observations

3.1. Selection of targets
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Table 2. Overall number of observations), reducedy? for the pure
dipole (x3) and the dipole plus quadrupolgZ,) model, and class of

S. Bagnulo et al.: Modelling of magnetic fields of CP stars. Il

HD 83368

the fit E 3
HD n X(Qi xﬁq Class 1 [ 7
83368 38 1.77 1.76; 1.79; 1.85  (++) B : } ]
96446 27 2.06 2.00; 2.10 (++) - L 7
119419 66 1.24 0.95; 0.98 (++) g Or { b
125248 63 2.40 1.31; 1.41; 1.41 (—+;B2) - :
137509 42 4.45 1.05; 1.46 (—+;B2) C { } ]
137909 45 1.02 0.70; 0.76 (++) -1 N
147010 57 351 1.52; 1.66 (—;B2) = ot H
153882 51 2.36 2.04 (—+;B1) w r ]
175362 89 4.59 2.18 (—+;B1) E LLE E
A :

i = 90° + 1° ~ 0F 3
B= 8 +£1° or 1720+1° 3 . ]
fO = 0° £ 5° - —10 -
j= F ]

By = 14.1 £ 0.5kG o R0 I
ve = 30.6 £ 5.6kms" . 16 [+ 4
The zero-phase point correspondsJio = 2450002.11, and € 14 [ } 7
the corresponding fit is shown in Fig. 1. It should be pointe@’ ?J ]
out that the values oR, andw, sini associated with this set 2~ 12 E ﬂ T LT B
of parametersire consistent with the independent estimates qf 10 & \ T I m ]
these quantitiesin fact, we getR, = 1.7 £ 0.3 Ry, which & F ]
is quite reasonable for a (non peculiar) star of spectral type 8 | -
A8 (1.6 Ry), anduesini = 30.6 + 5.6 kms™*, which is in T N B I N

excellent agreement with the valB2.6 + 2.6 km s~ ' obtained 0 20 40 60 80 100

by Mathys (1995b). Note that the alternative models derived PHASE

fromthe third and fourth line of Eqd.J(1) can be ruled outbecaugg. 1. pure dipole fit to the longitudinal field, crossover, and quadratic
of the small value predicted fax, sin i. field observations of HD 83368

Onthe other hand, the presence of a quadrupolar component
cannotbe excluded; but, according to Séctl2.1, we cannot be
certain that any of the recovered models (two of which are @drement does not help, in this case, to distinguish between the
well consistent with the estimates Bf anduv, sin ) is correct. degenerate configurations of EqS. (1).

Particularly interesting is the case of HD 13790PGrB), However, for CrB it is possible to make use of a further
where excellent fits are found both with the pure dipole and withdependent constraint given by the observations of BBLP. Al-
the dipole plus quadrupole model (cf. Table 2). though a comprehensive analysis of all the observable quantities

For the rotation period, Mathys & Hubrig (1997) proposis outside the scope of this work, it is straightforward to identify
the value of 18.4868 d. We looked for the best period by inclugertain typical features of the diagrams of BBLP which, together
ing the observations ofB.) by Mathys (1994) and Mathys With certain features of théB, ) curve, set definite constraints
& Hubrig (1997), and the observations of BBLP by Lerojo the magnetic configuration. The observed BBLP diagram of
(1995). The best-fit to théB. ) curve was obtained by means? CrB exhibits a clockwise double loop (cf. Leroy 1995), and
of a second-order Fourier expansion, and to the BBLP datathg curve of longitudinal field has
meansofafourth—orderFourierexpansion:thisyieldedthevalzje ax min e min
18.4877 + 0.0015 d, which has been adopted in this analysis. B:)"™™ > 0> (B:) and  [{B:)™*| < [(B2)™"].

: : N ]
The pure dipole model predicts. = 4.4 £ 0.8kms™", According to Landolfi et al. (1997), in the case of pure dipole

hence a stellar ra_dlus af6 + 0.3 R, WhICh is consistent with field, these features locat@nd3 in the ’ region of the(i, )

the expected radius of a (non peculiar) A9 stafi (). The - 4o main shown in their Fig. 2. We can thus identify th@que

derived value for the projected equatorial velocitydsini = dipole model specified by

1.6+ 0.4kms ' or4.4 + 0.8 kms~' depending on which of

the configurations in Eqd.](1) is considered. Such small val; = 159° + 2°
ues are both compatible with the estimate by Wade (1996) of = 84° + 1°
3.5+1.5kms™'; therefore, the direct Doppler broadening meaf, = 0° + 3°
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By = 7.2 £+ 0.3kG HD 147010

ve = 4.4 + 0.8kms™ !,

where the zero-phase point corresponds to JD = 2450010.80.

Although this model is consistent both with tHé.), -2
vesini (dB,), (B2 + B2)'/2 measurements, and with the inde-_
pendent estimates @, andv, sin i, the observations of mean < _4
field modulus(| B|) (Wolff & Wolff 1970; Mathys et al. 1997) —
cannotbe explained in terms of a dipolar configuration — whicts
is further inconsistent with a combined, detailed interpretation ~ ~*
of (B,) and BBLP observations (Leroy et al. 1996).

This difficulty is not removed by assuming a dipole plus.. _5
quadrupole configuration. Both the recovered models (which  2g
are characterized by field strengtBg ~ 8kG, B, ~ 11kG g
andBy ~ 7TkG, B, ~ 5KG, respectively) yield?, andv, sin ¢
values compatible with the above estimates; however, the corge-
sponding curves df B|) (which we have calculated by perform-—x
ing numerical integrations over the stellar difki) to reproduce % 0
the observations.

The preceding analysis suggests that higher-order multin
poles might be necessary to describe the magnetic configuratign
of 3 CrB. However, the possibility of a dipole plus quadrupole
configuration cannot definitely be ruled out. In fact, since t 18
fit of this star belongs to Clags++), we cannot exclude the *
possibility of a dipole plus quadrupole modkfferentfrom the <«

—~

two models recovered (and compatible wittB|) and BBLP < 14
measurements). Such possibility is strengthened by the Smﬁll
values found for the reduceg at the two minima. )

For the remaining stars of Clags-+) — HD 96446 and 10
HD 119419 — no definite conclusion can be drawn, since the
predicted values foR, and/orv, sini are not consistent with
the estimated or measured values. We will come back to this
point in Sect #. Fig. 2. Dipole plus quadrupole fit to the longitudinal field, crossover,

and quadratic field observations of HD 147010

i i
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3.2.2. Fits of clas$—+; B2)

Three of the stars in our sample belong to this class: for all of B
them, the pure dipole model should be ruled out. of Wolff (1981) (ve sini < 20kms™") and of Mathys (1995b)
For HD 147010, the dipole plus quadrupole model corrétesini = 22.1 + 4.0kms™"). By contrast, the model cor-

sponding to the lowest? value (1.52) is specified by the pafesponding to the otheg? minimum (1.66) predicts unreal-
rameters istically small values forR, and is not compatible with the

observations of Doppler broadening.

ﬂl _ 1230 i ;go Although, according to Seét. 2.1, the reliability of the fits

B, = 14° + 12° of this class cannot be assurgd, the apove featgreg make the
By = 59° + 35° recovered model strongly plausible. The fit, shownin Fig. 2, well
f2 T Bi — 179 + 1.8 kG accounts for a characteristic pointed out by Mathys (1995b): the
7(1) _ 9510 L 33° Bd B 905 & 49KG curve of( B2+ B2)1/2 has a maximum where the absolute value
o = 162° + 7° v = 201 + 9.2kms~! | of (B-) has a minimum.

For the remaining stars of Clags-+;B2) — HD 125248
where the zero-phase point correspondglio= 2450002.88 and HD 137509 - the dipole plus quadrupole fits predict
(according to Eqgsl{2), the alternative model is specified by thadwv,. sin ¢ values smaller (approximately by a factor 2) than
supplementary values fars3, 31, 82 and the same values for thethe expected or measured values.

remaining parameters). This model, characterized by a quadru-

pole strength almost twice the dipole strength, preditis— . )

1.6 £ 0.7 R, to be compared with the val@el R expected 3.2.3. Fits of clas¢—+; B1)
for a (non peculiar) B9 star, andsini = 11.24+12.6 kms™!, The last two stars of the sample belong to this class: the dipole
which is compatible with the Doppler broadening observatiomsodel should be ruled out, and the recovered dipole plus qua-
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HD 153882 Preston (1970)« sini = 26kms~') and Mathys (1995b)
(vesini = 23.2 4+ 0.9kms ™). The fit is shown in Fig. 3.

F \ ] By contrast, the model recovered for HD 175362 predicts
L 1 too small values both for the stellar radius and for the projected
1= t -|  equatorial velocityR, = 1.0 0.1 R, to be compared with
I E E 2.6 R, expected for a (non peculiar) star of spectral type B6,
< L 1 andwvesini = 13.24+ 0.9kms™ ', to be compared with the
o 0 - 4 (conflicting) estimates df8 kms~" (Wolff & Wolff 1976) and
~ B % 1 454 +5.1km s~ (Mathys 1995b). Since, in addition, the re-
-1 - ducedy? has a rather large value, the presence of higher-order
Lo e i ] multipoles looks very likely.
7’;zof+www?wwwwwwt
E 10 7 % 4. Discussion and conclusions
< g E 1 We have analysed the observations of magnetic curves (mean
ZN 0 E E ‘1 longitudinal field, crossover and mean quadratic field) of nine
3 C 1 CP stars, to test their consistency with the dipole or with the
- -10 E 4 dipole plus quadrupole magnetic model.
k= u ] For one star (HD 83368) the pure dipole configuration was
n —-20 — .. . .
= 1ok 1 found sufficient to reproduce the qbservatlong, and a.magnenc
E 1 model has been recovered which is fully consistent with all the
R 8 4 available data.
2 5 o ] For six stars the dipole configuration should be ruled out, and
; L 1 fortwo of them (HD 147010 and HD 153882) a plausible dipole
— 4 < plus quadrupole model was worked out: in both cases, the qua-
$N 5 - 1 drupole field predominates over the dipole field. In the case of
I N ] HD175362 there are indications that the magnetic configuration
- 0 - is even more complex than the dipole plus quadrupole one.
_2 E . Thefitting technique adopted in this paper is a direct applica-
0 20 40 60 80 100 tion of a method recently proposed (Landolfi et al. 1998), which
PHASE is the first attempt to interpret simultaneously longitudinal field,
Fig. 3. Dipole plus quadrupole fit to the longitudinal field, crossove£rossover, and quadratic field observations. The above results
and quadratic field observations of HD 153882 show clearly the diagnostic potential of this kind of analysis.

However, a magnetic model could not be unambiguously
L . recovered for several stars of our sample. In some cases (par-

drupole model (which is unique, apart from the degeneracy @fjarly HD 137509) this can be partly ascribed to the small
Egs. [2)) should be considered reliable. number of observations and/or insufficient phase coverage. But
For HD 153882, the best-fit parameters are the present analysis also shows that, in general, two additional

i — 80° + 8° kinds of data should be included in the fitting technique. In

8 = 70° + & this technique, the stellar radius and the projected equatorial
B, = 8 4 5° velocity (which are strictly related to the parameters of the fit)
By = 108° + 14° are not taken into account explicitly, rather they are consid-
fo = 0°+ 5° By = 48 + 0.3kG ered as by-products of the analysis. \(\{ithin the f_ramework of
Nl = 264° 4 42° By = 82 + 0.7kG the oblique rotator. model, such q'uantltles could indeed be re-
No = 246° + 24° ve = 144 + 1.6 kms !, covered by analysing the magnetic curves alone. However, the

observational errors make this possibility rather unrealistic: thus
and the zero-phase point correspondsiib = 2450005.56 it is not surprising that only in a few cases the derived values
(again, the alternative model is specified by the supplementafithese quantities were “automatically” consistent with the ex-
values fori, 3, 81, 82 and the same values for the remaining pgected values.
rameters). This model, characterized by a quadrupole twice asA first improvement of the analysis presented in this paper
strong as the dipole, predicts a stellar radiys= 1.7+£0.2 R, can be obtained by a slight modification of the fitting technique,
fully consistent with the typical value for a (non peculiar) stahat is, by setting explicit constraints to the values of the stellar
of spectral type A11.8 Ry). The derived projected equatoradius and the projected equatorial velocity; work on this subject
rial velocity isvesini = 14.2 + 1.9kms ™', which is fully isin progress. At the same time, a detailed magnetic modelling
consistent with the value measured by Abt & Morrel (1995quires more and more accurate observations of longitudinal
of 15kms™", but not compatible with the values given byfield, crossover and quadratic field. Obviously, the ultimate step
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toward a comprehensive diagnostic method for magnetic fieldsdstreet J.D., 1992, A&AR 4, 35
of CP stars is the combined analysistitkinds of measurement Leroy J.-L., 1995, A&AS 114, 79
obtained via spectropolarimetric and broad band observatiohgr%ylg--l--, Landolfi M., Landi Degl'lnnocenti E., 1996, A&A 311,
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