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Abstract� The anomalous strength of the Fe II � ������
line relative to Fe II � ������ in the stars with magnetic
	elds is used for detecting magnetic 	elds in very slowly
rotating HgMn stars
 The diagnosis based on this pair of
magnetically sensitive Fe lines is a simple and fast tool�
but its application to more rapidly rotating HgMn stars is
hampered by blending with Hg II � ������
 For spectra of
sharp
lined HgMn stars �with v sin i � � km s��� taken
at high resolving power �R� ��� ���� both lines� Fe II

� ������� and Hg II � �������� become fully unblended

The observed relative di�erences between the equivalent
widths of the two Fe II lines are compared with those de

rived from synthetic spectra computed by neglecting mag

netic 	eld e�ects
 This comparison has shown that three
HgMn stars� HD ������� HD ������ and HD ������ are
very likely to possess a magnetic 	eld that could be larger
than � kG
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� Introduction

The origin of the abundance anomalies observed in HgMn
stars is still rather poorly understood
 HgMn stars are
chemically peculiar �CP� stars of late B spectral types

Their most distinctive characteristics at optical wave

lengths are extreme atmospheric overabundances of Hg
�up to �
� dex� and of Mn �up to � dex� compared with
the solar system abundances


Until recently� the issue of the presence of a magnetic
	eld in HgMn stars remained open� and the r�ole that mag

netic 	elds possibly play in the development of anomalies
in these stars had never been critically tested
 This is a
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fundamental question whose answer is essential for the
understanding of the physical processes taking place in
HgMn stars and� more generally� during the formation and
evolution of B stars


Previous searches for magnetic 	elds in HgMn stars
had shown that these stars� unlike classical Ap stars� do
not have large
scale organized 	elds detectable through
spectropolarimetry �Landstreet �����
 Babcock�s ������
original measurements of weak longitudinal magnetic
	elds in some such stars could not be con	rmed in later
studies �Conti ����� ����a� ����b�


It has never been ruled out� though� that they might
have tangled magnetic 	elds of the order of a few thou

sand gauss with no net longitudinal component
 Earlier re

sults of magnetic 	eld measurements in the two SB� stars
�� Aqr �HD ������� and � Lup �HD ������� with the
Zeeman analyzer of the CASPEC spectrograph attached
to the ESO �
� m telescope applied the moment technique
to look for possible di�erential broadening of spectral lines
having di�erent magnetic sensitivities �Mathys � Hubrig
�����
 In this approach� the second order moments of the
pro	les of a sample of lines of a single ion �namely� Fe II�
were measured and their dependence on the atomic pa

rameters characterizing the magnetic line broadening was
studied
 That study revealed that the HgMn primary of
the system �� Aqr has a quadratic 	eld of ��� � ��� kG

They were also able to detect a longitudinal 	eld of a few
hundred gauss in the secondary component of � Lup at
the ���� level
 No quadratic 	eld was detected for � Lup
A
 However� the standard error of the determination was
rather large� �
�� kG
 The fact that only weak 	elds are
observable in circular polarization while quadratic mag

netic 	elds of kG order are probably present most likely
means that the 	eld has a fairly complex structure� such
that in disk
averaged observations� the contribution of var

ious regions of the stellar surface to the net polarimetric
signal mostly cancels out
 This does not necessarily imply
a very discontinuous 	eld structure like in the sun
 Some
types of large
scale organization� such as high
order mul
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tipoles or toroidal 	elds �which appear as predominantly
transversal�� may lead to the observed cancellation


An interesting and simple way of estimating the 	eld
strength in early type stars was indicated by Mathys
������� who noticed that for stars not later than spec

tral type A� the ratio� �W�W � of the di�erence in the
equivalent widths between the two Fe II lines of mult
 ���
Fe II � ������ and Fe II � ������ �in that order�� to their
mean value� is roughly correlated with the strength of the
magnetic 	eld
 The two lines have approximately the same
intensity and the observations show that in non
magnetic
A stars they have the same equivalent width to within �
�
� �Mathys � Lanz �����
 In stars with resolved magnet

ically split lines having a 	eld modulus larger than � kG�
the di�erence in equivalent widths is typically larger than
�� � �Mathys � Lanz �����
 �W�W does not exceed �
��
for magnetic stars where resolved magnetically split lines
are not observed


The discrepancy between the equivalent widths of Fe II

� ������ and Fe II � ������� observed in magnetic Ap and
Bp stars� is attributed to magnetic intensi	cation due
to di�erent magnetic desaturation induced by di�erent
Zeeman�split components �Takeda �����
 This relative in

tensi	cation is a credible� powerful tool for detecting mag

netic 	elds which have a complex structure and cannot be
detected by polarization measurements


Mathys � Lanz ������ and Lanz � Mathys ������ ap

plied this method to the hot metallic
line A stars and to
four HgMn stars
 Although Am stars have been assumed
to be nonmagnetic stars� it was found that the hot Am
star o Peg �HD ������� has a magnetic 	eld of the or

der of � kG� with a complex structure
 Two other hot
Am stars are also likely to possess a magnetic 	eld of
about the same strength
 However� the observations of the
four HgMn stars did not give signi	cant results because
in all four HgMn stars the line Fe II � �������� is severely
disturbed by blending with a Hg II line at � ������ and
therefore this method could not provide a satisfactory di

agnosis �see also Takada
Hidai � Jugaku �����
 However�
when slowly rotating stars are observed at high resolutions
these two lines become well separated and fully unblended�
so that Mathys� spectroscopic method can be reasonably
applied to detect magnetic 	elds


In this paper� we report on a new search for magnetic
	elds in very slowly rotating HgMn stars based on the
study of relative strength of magnetically sensitive Fe II

lines
 To this purpose we observed a sample of slowly ro

tating �v sin i � � km�s� HgMn stars at the European
Southern Observatory� using the Coude Echelle Spectro

graph �CES� and its Long and Very Long Cameras at a
resolving power� R� ��� ���


�� Observations

Our sample consists of nine slowly rotating HgMn stars
and one normal late B star as a comparison star
 The

Fig� �� Spectra of the double�lined spectroscopic binary � Lup
around the two Fe II lines of multiplet �� observed on two con�
secutive nights� Both spectra have been wavelength shifted to
place the primary star spectrum on the laboratory rest frame�
The Fe II � ���� feature in the secondary star is seen in the
lower spectrum at the far right�

observations of eight HgMn stars have been performed
at the European Southern Observatory with the �
� m
CAT telescope and the CES Very Long Camera equipped
with CCD Loral ���
 The spectra were recorded during
two consecutive nights in July ���� at a resolving power
of ��� ���
 One HgMn star� HD ������ and normal late
B star� HD ������� were observed several years ago
 At
that time the CES Very Long Camera was not installed�
so that the observations were performed with the �
� m
CAT telescope and the CES Long Camera equipped with
as detectors a Reticon and CCD Loral ��� at the resolving
power of R � ��� ���


The �� selected stars are all sharp
lined stars with
v sin i below �
� km s��
 Programme stars are listed in
Table �� where we give the HD number and another iden

ti	er in Cols
 � and �� the V magnitude and the spectral
type �both from the catalog of Renson ������� in Cols

� and �� and for each observation� the Heliocentric Ju

lian Date of mid
exposure in Column
 �
 Spectra were re

duced using MIDAS procedures� in a standard manner

Wavelength calibrations were executed by utilizing the
Th
Ar comparison spectra recorded immediately before
and after recording the stellar spectrum
 The rms errors
of each calibration were negligible �typically �
�������A�

The achieved signal
to
noise ratios in the continuum are
given in Col
 � of Table �
 They were measured after re

duction in portions of the spectrum apparently devoid of
lines� accordingly� the measurements provide upper limits
to the noise level and lower limits to the S�N ratio in the
continuum
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Table �� Journal of observations and the measured equivalent widths

HD Other id� V Sp� type HJD S�N Wg Wg �� W�W �g Wi Wi �� W�W �i
���� ���� ���� ����

����� HR ���� ��� B� HgMn 
����
���
� ��� 
��� ���� ����� ���� ���� �����
����� HR ���
 ��� A� SiMn 
���
������ 

� �
�
 ���� ����� ���� ���� �����
������ � Lup ��� B� YHg 
����
����� 
�� 
��� 
��� ����� 
��
 
��� �����


����
����� 
�� 
��� 
��� ����� 
��� 
��� �����
������ HR ��
� ��� B� MnHg 
����
����� ��� 
��� 
��� ���
� ���� ���� �����
������ HR ���� ��
 B� HgMn 
����
����� 
�� 
��� 
��
 ����� 
��� ���� �����
������ HR ���� ��
 A� HgMnY 
����
����
 

� ���� ���� ����� ���� ���� ����

������ HR �
�� ��� B� HgMn 
����
����� ��� 
��� 
��� ����� 
��� 
��
 �����
����

 HR ���� ��� B� MnHg 
����
����
 
�� ���� ���
 ����� ���� ���� ����

�����
 HR ���� ��� B� HgPtSr 
����
����
 
�� ���� ���� ����
 ���� ���� �����
����
� HR ���� ��
 B� 
���������� ��� ���
 ���
 ����� ���� ���� ������

�� The Analysis

We searched for a possible intensi	cation of the line Fe II

����
� �A relative to the line Fe II ����
� �A by mea

suring the equivalent widths of the two absorption pro

	les
 Because� at our resolution� Fe II ����
� �A is almost
unblended� we derived the iron abundance from its mea

sured equivalent width and computed synthetic pro	les�
in the absence of magnetic 	elds� for the two Fe II transi

tions
 The di�erence between the observed and computed
�W�W ratios yields the amount of the intensi	cation of
Fe II ����
� �A related with the magnetic 	eld


���� The measured equivalent widths and the measured
�W�W ratio

The equivalent widths were measured by Gaussian 	tting
and by direct integration of the line pro	les
 The equiv

alent widths from the 	t to Gaussians are given in Cols

� and � of Table �
 Column � contains the ratio �W�W
of the di�erence between the equivalent widths of the two
lines to their mean for Gaussian 	tting
 The values mea

sured by direct integration are given in Cols
 �� and ��

Column �� shows the corresponding relative intensi	ca

tion for integration
 All values for equivalent widths in
Table � are given in m�A


We repeated our equivalent width measurements for
the � ������ and � ������ features for all �� stars and es

timated the uncertainty to be about �
� m�A in the worst
case
 Thus� the uncertainty on �W�W is of the order of
��
��


The di�erence between equivalent widths measured by
Gaussian 	tting and by integration is very small� which
indicates that the Fe II � ������ and � ������ line wings
are not signi	cantly a�ected by blends with weaker lines�
in particular Hg II � ������
 The accuracy of the resulting
spectra may also be judged from repeated observations for
the double
lined spectroscopic binary � Lup
 The spectra

of this star were recorded on two consecutive nights �Fig
��
 The ratio �W�W is the same for both nights for Gaus

sian 	tting method and di�ers by only �
��� for the direct
integration method
 It can also be noted that since the
two lines lie in close proximity to each other� the rela

tive uncertainties due to continuum placement are very
small
 Any systematic error in placement of the contin

uum level leads to insigni	cant di�erences when deriving
the relative intensi	cation� even for systematic errors in
equivalent width as large as � m�A


For the HgMn stars of our sample the equivalent width
of Fe II � ������ is always larger than that of Fe II � ������

This behaviour is similar� even if less conspicuous� to that
observed by Mathys � Lanz ������ for the magnetic Ap
stars
 The measurements by Gaussian 	tting and by di

rect integration are consistent for eight out the nine HgMn
stars of our sample
 Only for one HgMn star� HD �������
the measurements by direct integration give the same
equivalent width for both Fe II lines


For the normal B
type star HD ������ the equivalent
widths of the two Fe II lines are equal when measured by
the Gaussian 	t method� while W from Fe II ����
� �A is
lower than W from Fe II ����
� �A when the integration
is used


���� Atomic line data

To test that the larger measured equivalent widths of the
feature at � ������ are the e�ect of a magnetic 	eld rather
than of blending with known lines� we computed synthetic
spectra for all �� stars in the ��������� �A region
 For the
atomic
line data we used the Kurucz ������ line list as the
starting point
 For Fe II the wavelength � �������� �A� as
given in the listing of Kurucz� was replaced by � ���������
on the basis of our comparisons of the high
resolution ob

served spectra with the computed spectra


The oscillator strength data was tested by comparison
with spectra for Procyon and the chemically normal late B
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star HD ������
 The comparison of the ��������� �A re

gion of the Procyon Atlas �Gri�n � Gri�n ����� with
synthetic spectra computed from models with parameters
Te������ K� log g��
�� and Te������ K� log g��
���
led us to prefer for Fe II ����
��� and Fe II ����
����
log gf���
��� and ��
���� respectively� from the Kurucz
listing rather than log gf���
��� taken from the Fuhr et
al
 ������ critical compilation for the latter line
 The list

ing by Fuhr et al
 is an astrophysical gf value derived
from the solar spectrum by Blackwell et al
 ������ with
an estimated uncertainty of ���
 The Kurucz and Black

well et al
 gf values lie within the quoted uncertainty but
the former provides much better 	t to our observed spec

tra
 For the radiative� Stark� and Van der Waals damping
constants we assumed the values listed by Kurucz� which�
for both Fe II lines are� log�rad��
��� log�Stark���
���
log�VDW���
��


The comparison of the computed and observed equiv

alent widths of the normal B
type star HD ������ led us
to lower the log gf value of Fe II ����
��� �A from �������
as given by Kurucz� to ������
 This latter value was
	xed by imposing that the computed equivalent widths of
Fe II ����
��� �A and Fe II ����
��� �A have to be equal
within �
� mA� in agreement with the measured equivalent
widths
 Therefore� the adopted log gf�
�
��� is an upper
limit� needed to suppress the computed� but not observed�
contribution of Fe II ����
��� �A to Fe II ����
��� �A
 Ta

ble � lists the line data employed in this analysis for the
synthetic spectrum calculations
 Its Columns present the
ion designation� air wavelength� transition label� excita

tion energy of the lower and upper levels� logarithm of the
gf value� isotope designation for lines of the Hg II feature�
and the literature source of the gf value


For sake of completeness� we also analysed the ob

served spectra for any possible in�uence by Hg II ����
� �A�
which� at our resolution� only weakly a�ects the extreme
red wing of the Fe II ����
� �A pro	le in stars with high
Hg abundance� but which at lower resolutions constitutes
a severe blend �Takada
Hidai � Jugaku �����
 For this
Hg II line the wavelength � ����
��� �A� as listed by Ku

rucz� was replaced in our line list by the wavelengths of the
nine isotopic and hyper	ne components �hfs� given in Ta

ble �
 The absolute wavelength of this feature is set by the
measurement of ���Hg �Reader � Sansonetti �����
 Wave

lengths for the even isotope components �����������Hg were
determined from the relative measurements of Murakawa
������
 The hfs structure components for the odd isotopes
are based upon center of gravity estimates from Reader
� Sansonetti �private communication� and the theoreti

cally determined hyper	ne A constant of Brage� Pro�tt�
� Leckrone ������
 There are no estimates for the A and B
hfs constants for the upper level� and therefore these were
taken to both be zero
 Changing the value of A for the
upper level by ���� to ��� mK has the e�ect of changing
the wavelengths of the hfs components by up to �
� �A
 The
gf 
values for the nine components result from assuming a

terrestrial Hg isotopic composition� including the isotope
��	Hg� and the total gf value �� �
���� from the relativis

tic calculation of Migdalek ������
 There is no estimate
for the wavelength of the ��	Hg component for this line�
which is weaker by two orders of magnitude than other
components
 The energy level values for the Hg II line in
Table � correspond to the natural isotopic composition
case presented by Reader � Sansonetti


In conclusion� the analysis of the line list data has
shown that� at our resolution� Fe II ����
��� �A may be
contaminated by Fe II ����
��� �A and Fe I ����
��� �A�
while Fe II ����
��� �A is either unblended or only weakly
a�ected on the extreme red wing by Hg II ����
� �A in
stars with large Hg overabundance


���� The parameters of the atmospheric models

To calculate the synthetic spectra we determined the
model parameters Te� and log g by interpolating in the
uvby� grid of Str�omgren indices computed for  M�H!��
�
from ATLAS� models and �uxes �Castelli �����
 Observed
indices were taken from the catalogue of Mermilliod et al

������ and were dereddened using the UVBYLIST code
of Moon ������
 Table � lists the observed and dered

dened Str�omgren indices together with the derived stel

lar parameters
 Column �� speci	es which indices were
used to obtain Te� and log g
 The de	nition of the indices
a and r� adopted for stars with parameters ����� Te�
������ K and �
�� log g ��
� can be found in the pa

pers of Str�omgren ������ and Moon � Dworetsky ������

The errors associated with the parameters were derived
by assuming an uncertainty of � �
��� mag for all the ob

served indices� except �� for which a probable error of �
�
��� mag was adopted
 Adelman ������ showed that most
HgMn stars have little or no microturbulence
 Therefore�
for all the stars we assumed zero microturbulent velocity�
while the rotational velocity was derived from the compar

ison of the observed and computed spectra� after having
degraded the computed spectra for instrumental broaden

ing
 The last column of Table � lists the rotational veloci

ties which were used for computing the synthetic spectra


���� The computed equivalent widths and the computed
�W�W ratio

For each star� the iron abundance was derived from the
equivalent width of Fe II � ������� which is essentially un

blended for our sample of stars observed at resolving pow

ers � ������
 In all stars the lines Fe II � ������ and Fe II

� ������ have very symmetrical pro	les� not di�erent from
Gaussian� therefore only the equivalent width measured
by Gaussian 	tting was used for the analysis
 The fact
that both of these lines originate from within the same
multiplet� both lines have the same upper energy level
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Table �� Lines in the ��������� �A region

Ion ���A� Transition Elow �cm��� Eup �cm��� log gf isotope gf Source

Fe II �������� b �D����z
�Po

��� ��������� ���
����� �
��
� Kurucz ����

Fe II �������� �p �Do
��� � �d

�G��� �������

 ���������� �
���� This paper

Fe I ������
� c �F��v
�Do

� �
������� �������

 ������ Fuhr et al� ����
Fe II �����
�� b �D����z

�Po
��� ��������� ���
����� �
��
� Kurucz ����

Hg II �������� �s �S�����p
�Po

��� ��������� ���������� ������ ��� Migdalek ����

Hg II �������� ������ 
��
Hg II �������� ������ 
��
Hg II �������� �����
 
�

Hg II �������� ������ 
��
Hg II �������� ������ ���
Hg II �������� ������ ���
Hg II �������� ������ 
��

Table �� Str	omgren indices and stellar parameters

HD �b� y� �b� y�� m� m� c� c� � E�b� y� Te� log g C�I� v sin i
�K� �kms���

����� ������ ����
� ����� ���
� ����� ����� 
���
 ����� ����� � �� ���� � ���� c��� ����
����� ������ ������ ���

 ���

 ����� ����� 
���� ����� �
��� � ��� ���� � ���� c��� 
���
������ ����
� ����

 ���
� ����� ����� ����� 
���� ����
 ����� � ��� ���� � ���� a�r� 
���
������ ����
� ������ ����� ���
� ����� ����� 
���� ����� ����� � �
� ��

 � ���� c��� ����
������ ������ ������ ����
 ����� ����� ����� 
���� ����
 ����� � �
� ���� � ���� c��� 
���
������ ������ ������ ����� ����� ����� ����� 
���� ����� ����� � ��� ���� � ���� c��� 
���
������ ������ ������ ����� ����� ���
� ����� 
���� ����� �
��� � ��� ���� � ���� c��� ����
����

 ������ ������ ����� ����� ����� ����� 
��
� ����� �
��� � �
� ���� � ���� c��� ����
�����
 ������ ����
� ����� ����� ����� ����� 
���� ����� ����� � ��� ���� � ���� a�r� ����
����
� ����
� ������ ����� ����� ���
� ���
� 
���� ���
� �
��� � �
� ���� � ���� c��� ����

while the lower levels have only slightly di�erent energies�
ensures that the synthetic spectrum calculations are in

sensitive to uncertainties in the atmospheric parameters
and assumptions of the synthetic spectrum program
 The
WIDTH code was used to 	x the iron abundance
 The
SYNTHE code and the iron abundance from WIDTH were
used to compute a synthetic spectrum at ���� ��� resolu

tion
 Equivalent widths of the computed pro	les were then
determined by direct integration of the synthetic spec

trum
 The results of this procedure are listed in Table �


For each star� Cols
 � and � list the equivalent width
measured by Gaussian 	tting of the observed � ������ line
and the corresponding iron abundance
 Abundances are
presented on a scale where log��H� � ��
��
 The next two
columns present the equivalent widths of the two Fe II

lines at ����
� �A and ����
� �A derived from synthetic
spectra computed with the iron abundance given in Col

umn � and the atomic data listed in Table �
 Cols
 � and �
present the equivalent widths of the two Fe II lines derived
from synthetic spectra computed with iron abundance
listed in Column �� but with the original Kurucz line list�
having log gf���
��� for Fe II ����
��� �A and Hg II at

�����
� �A� so that Hg II does not a�ect at all Fe II ���� �A

Column � lists the Hg abundances used in the calculations
of synthetic spectra
 For the stars HD ������ HD ������
and HD ������ isotopic composition and Hg abundance
were found from the Hg II line at � ���� �Hubrig et al

�����
 For the other stars in the sample we assumed terres

trial isotopic mixture
 In Columns � and �� of Table � we
present the values �W�W corresponding to the computed
equivalent widths Wc and Wc�K�� respectively
 These ra

tios� in e�ect� correspond to those in non
magnetic stars
with similar stellar parameters since our synthetic spec

trum modelling ignored any presence of a magnetic 	eld

Finally� the last two columns of Table � present the ratio
�W�W for the Gaussian and integration measurements�
respectively� from Table �� which facilitate the comparison
between the observed and computed quantities


We did not include results for SB� star � Lup in Ta

ble � owing to the contamination of the Fe II ����
��� �A of
the primary by absorption lines from the secondary star

An updated version of the BINARY code of Kurucz ������
was used to construct the computed spectrum in the re

gion around ���� �A resulting from the contribution of
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Table �� Results of spectral analysis

HD Wg log��Fe� Wc Wc�K� log��Hg� ��W�W �c ��W�W �K ��W�W �g ��W�W �i
���� ���� ���� ���� ���� ����

����� ���� ���� ����
 ����� ����� ����� ���� ����� ���
� ����� �����
����� ���� ��
� ���
� ����� ����� ����� ���� ����� ���
� ����� �����
������ 
��� ���� 
���
 
���� 
���� 
���� ��
� ����� ����� ���
� �����
������ 
��
 ���� 
��
� 
���� 
���� 
���
 ���� ����� ����� ����� �����
������ ���� ��
� ����� ����� ����� ����� ���� ����� ���
� ����� ����

������ 
��� ���� 
���� 
���� 
���� 
���� ���� ����� ���
� ����� �����
����

 ���
 ���� ����� ����� ����� ����� ���� ����� ���
� ����� ����

�����
 ���� ���� ����� ����� ����� ����� ���� ����� ����� ����
 �����
����
� ���
 ���� ���
� ����� ����
 ����� ���� ����� ����� ����� ������

both components
 Following Wahlgren et al
 ������� we
adopted RA	RB � ���� for the ratio of the radii of
the primary to the secondary stars� and Te� � ���� K�
log g � ���� a microturbulent velocity 
 � ��� km s��� and
v sin i � � km s�� for the secondary
 The constructed syn

thetic spectrum shows that the Fe II line at � ������ in the
primary is very likely blended with secondary star lines of
the chemical elements Si I and Ca II
 The secondary star
spectrum is known to show Am star characteristics and
as the determination of its elemental abundances is very
uncertain �Wahlgren et al
 ����� we excluded this binary
system from the spectral analysis


Besides � Lupi� three other program stars �HD ������
HD ������� and HD ������� are known to have very close
visual companions
 Unfortunately� little is known about
their companions other than their fainter� and presum

ably cooler� nature in most cases
 Spectral lines from the
companions have been detected in our data only for the
star HD ������
 Therefore� for this star the parameters of
the atmospheric model are particularly uncertain
 For the
other two stars the �ux distribution of cool companions
has a smaller in�uence at shorter wavelengths� where the
atmospheric parameters Te� and gravity are determined
from photometric indices� than at the red wavelengths of
the lines studied
 Using synthetic spectra representing the
coolest HgMn stars� we estimate that a �� contribution to
the total �ux from a companion would lead to an error of
approximately � m�A in interpreting the measured equiv

alent width as from a single star
 It should be noted that
the three stars in our program �HD ������� HD �������
HD ������� with the largest observed relative intensi	ca

tion� as measured by both the Gaussian and integration
techniques� are not known to have companions



� Discussion

The comparison of the relative intensi	cation measure

ments for the features at � ������ and at � ������ in HgMn
stars with the calculations of synthetic spectra suggests

that at least three HgMn stars� HD ������� HD ������
and HD ������� very likely possess a magnetic 	eld
 These
stars have the largest observed �W�W � and measure

ments performed by the Gaussian and integral methods
show mutually consistent results
 It was shown in the
past that �W�W is generally not a monotonic function
of magnetic
	eld strength and depends upon various pa

rameters �e
g
� aspect
angle of magnetic 	eld� microtur

bulence� Fe abundance� �Takeda �����
 Mathys � Lanz
������ examined an empirical correlation between �W�W
and magnetic 	eld for magnetic Ap stars with magnet

ically split lines and found an approximately linear re

lation over a limited range of 	eld strength
 They have
shown that this relation cannot be extrapolated linearly
from weak to strong 	elds
 Therefore� the magnitude of
the observed relative intensi	cations of the two Fe II lines
at � ������ and at � ������ cannot be used directly to de

rive a value for magnetic 	eld strength in HgMn stars
 On
the other hand� the theoretical computations of Takeda
������ for the hot Am star o Peg� which has a rela

tive intensi	cation �W�W��
��� �Mathys � Lanz ������
showed that for this di�erence between equivalent widths
of � ������ and � ������ the most probable value for the
magnetic 	eld strength� H � would be H� ��� kG
 Theo

retical �W�W vs
 H relations were also applied to cool
Ap stars of the Sr�Cr�Eu type studied by Adelman ������

The surface magnetic
	eld strengths for these stars were
estimated from the resolved Zeeman
split doublets or by
use of the technique of di�erential broadening �Preston
�����
 Most of the observed data showed the same ten

dency of �W�W vs
 H as that of the theoretical curves
�Takeda �����
 Therefore� the 	nding of a magnetic 	eld
H� ��� kG in o Peg would suggest that three HgMn stars
in our sample may have a 	eld that is larger than � kG


Unfortunately� all but one of our HgMn stars were ob

served on a single occasion and therefore we cannot assess
at this stage the possible variability of these 	elds and
determine their structure
 An interesting area for future



S� Hubrig� F� Castelli � G�M� Wahlgren
 Magnetic �elds in HgMn stars �

research would therefore be to study the possible varia

tions of these magnetic 	elds from very high
quality data


To better understand the nature of HgMn stars� fur

ther searches for magnetic 	elds are necessary
 The unam

biguous detection of magnetic 	elds in HgMn stars would
extend the weak 	eld detection beyond the realm of the
Am stars� for which evidence exists for three stars
 o Peg
has a magnetic 	eld of the order of � kG and two other
stars� HD ������ and HD ������A� are likely to possess a
magnetic 	eld of about the same strength �Lanz � Mathys
�����
 It also raises speculation that di�erences in ob

served spectral anomalies between the HgMn
Am and Bp

Ap star sequences are not a matter of magnetic versus non

magnetic� but rather between stars that possess complex
versus dipole magnetic 	elds� respectively
 A straightfor

ward continuation in the study of magnetic 	elds in HgMn
stars would be to apply the moment technique to look
for possible di�erential broadening of spectral lines hav

ing di�erent magnetic sensitivities �Mathys ����" Mathys
� Hubrig ������ or the multi
line Sten�o
Lindegren ������
technique� which can be very powerful if it is applied to
a suitable sample of spectral lines
 Magnetic 	eld detec

tions in HgMn stars might also be valuably attempted
through the observation of linear polarization in spectral
lines
 Such observations should prove especially appropri

ate to probe the possibility that the 	eld has a topology
such that it appears primarily transversal� with su�cient
large
scale organization� as would be the case� for instance�
of a toroidal 	eld
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