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ABSTRACT. In the spectrun of € UMa an effective magnetc field
strengh up to 1000 Gs was detecta in the lines of the inhomo
geneousy distributed elemens Ft I, II, Cr I, II, Ti II. Model
calculatioms show, that the difference of thes B, values with
those determinel earlier by measuremerst on hydrogen lines cannd
be completey explaina by the inhomogeneos metd distribution.

1. INTRODUCTION

£ UMa is one of the brightes CP stars (m=1"68) and therefor
studied in mary respects The spectrun of this star exhibits a
grea similarity with that of a CP2 star, but in contrag to the
other membes of this group, the effective magnett field
strength B, , of £ UMa - measurd in the wings of hydrogen lines
by a photoelectrc technigwe - is very stall: B, < 110 Gs (Borra,
Landstreet 1980) -300 +800 Gs (Glagoltvskj et al., 1981).
Khokhlova et al. (1982 found, that the elemens Fe and Cr are not
homogeneouyl distributed over the star surface tore precisely
these elemens are concentratd in two opposite regions nea the
rotation equator

2. MEASUREMENTS

We tried to measue B, by Babcocks photographé tech
nique, using the lines of Fe I, Il, Cr I,Il, Ti Il. 20 Zeema
spectrogram with a reciprocd linear dispersian of 4 Alee were
taken with the 2-e wuniversal telescope at Tautenburg/Jena in
springtime of the years 1984 and 1986. All spectrograms were meas-
ured with the modified version of the Abbe comparator of the
Institute of Astrophysics at Potsdam and reduced with a program
written by Berth. For plates taken at the mean phases 0.12,
0.56, 0.90 the wings of the whole line profiles were used to
derive Be .But for seven spectrograms taken in the phases between
0.66 and 0.73 and two in the phases 0.27 , 0.28 - these are the
rotational phases, when the regions of enhanced element concentra-
tion appear at opposite stellar limbs, indicated by line splitting
in our spectrograms - we tried to determine the effective magnetic
field separately for longwave component and shortwave one. Gen-
erally, the following procedure was applied to increase the
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accuracy in B, determination: for spectrograms of adjacent phases
the average of the measured Line shifts A?L of a spectral line was
used to derive a dependence A?L/ l’ on the Lande factor z. From
the inclination of the straight line which represents the relation
51/ 12 =cB.z,the following values ofB_ are derived(Tab.1l)

The weight used corresponds to the deviation of the individual
values from a normal distribution. In any case the effective mag-
netic field of & UMa, which we derived in this way, 1s much larger
than that found earlier by photoelectric investigation of the
hydrogen lines for magnetic broadening.

MODEL CALCULATIONS

To solve the question whether the difference in the observed

B. - a small one when derived from the hydrogen lines and a large
B. up to 1000 Gs when derived from the lines of Fe, Cr and other
metals - may be explained by the difference in the local distri-

bution of metals (Fe, Cr) and of hydrogen at the stellar surface
we made some model calculations using the observed distribution of
Fe and Cr, respectively H and a suitable magnetic field structure.
The model for magnetic field structure was suggested by theoreti-
cal investigations. In the case of dynamo excitation symmetry or
antisymmetry with respect to the rotational equatorial plane is to
prefer (Krause, 1971). We have chosen the most simple equatorial
symmetric model, Dby which the observed variation and the differ-
ence between north and south polarity can be represented: the
superposition of a dipole with its axis in the equatorial plane
and an axial quadrupole symmetric to the rotational axis. In such
a model the equipotential 1lines resemble at the stronger pole
ellipses, which are very similar to those of constant 1line
strength of Fe and Cr after Khokhlova et al.. The physical process
which produces the inhomogeneities is not satisfactory known but
an assumption of the same symmetries in magnetic structure and
inhomogeneities probably may be made.

Table t
B A i s S S b i s Ry
Phase Bat & (Bs) | P + (68
unweighted weighted
0.12 -826 + 130 -863 + 8%
0.56 +733 & 333 +684 * 237
0.90 -785 t 192 -87% * 1746
Q.74 +454 t 284 +708 & 205 (longwave comp.)
0.70 -934 £ 175 -1100 t 134 (shortwave comp.)
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I'nour calculation sof B, th e magneti ¢ moments of dipol e to
quadrupol e wer e use d a s parameters . For th e inhomogeneitie sinthe
metalli ¢ elemen t concentration , tw o distribution s wer e used . I'n
the frs t cas e th e loca | equivalen t widt hof Khochlov aet al
wer e use d directl yandi nth esecon dcas ea modificatio n was made,
assumin g equatoria | symmetri c loca | equivalen t widt h but leavin g
th e observe d integra | equivalen t widt h unchanged . Thebest fi t of
th e measurement s on metali c line s wit hth e calculation s give s a
modd wit h equa | moments o f dipol e an d quadrupole , anda symmetri -
cal meta | distributio n an d a n inclinatio nofth eln eof sigh tto
theaxi sofrotaio nbyi = 60° . (Suc han inclinatio ni s obtaine d
by th ediscussio nof v si ni, th eperio dandth eradiu sof &UMa,
too) . Thecalculate dvalue sof B, i nth ecas e of homogeneousl y
distribute d hydroge n var y betwee n-60 Oand5506s i nthi s model .

Concludin g we summariz e tha t th e observe d larg e differenc ein
Be betwee n measurement s on hydroge nline sandmetali cline scan
be reduce d whe n th e inhomogeneou s distributio nof the metal s is
take nint o account , but not ful yexplane dbythi s effect
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