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ABSTRACT

Within the context of the collaboration “B fields in OB staBJB)”, we used the FORS2 low-resolution spectropolarimtesearch
for a magnetic field in 50 massive stars, including two rafeeemagnetic massive stars. Because of the many contres@fsinag-
netic field detections obtained with the FORS instrumentsderived the magnetic field values with two completely iratefent
reduction and analysis pipelines. We compare and discaessetults obtained from the two pipelines. We obtaind a gemeod
agreement, indicating that most of the discrepancies ometagfield detections reported in the literature are cabsettie interpre-
tation of the significance of the results (i.e., 3—detections considered as genuine, or not), instead of lyfisiant diferences in
the derived magnetic field values. By combining our resulth wast FORS1 measurements of HD 46328, we improve the &stim
of the stellar rotation period, obtaining2.1795@-0.00009 days. For HD 125823, our FORS2 measurements do tie &vailable
magnetic field model, based on magnetic field values obta880gaars ago. We repeatedly detect a magnetic field for thé\C@ar
HD 54879, the HD 164492C massive binary, and the He-richGid—57 3509. We obtain a magnetic field detection rates4%,
while by considering only the apparently slow rotators weveea detection rate of5%, both comparable with what was previously
reported by other similar surveys. We are left with the @quiing result that, although the large majority of magnetassive stars is
rotating slowly, our detection rate is not a strong funcdthe stellar rotational velocity.

Key words. Stars: magnetic field — Stars: early-type — Stars: massive

1. Introduction to the wide variety of detected phenomena and features in the
spectra and light curves. The detection of more magnetic mas

Magnetic fields play an importantrole in the structure aralev sive stars is therefore a necessary step for further adsance

tion of stars, and systematic surveys aiming at the deteetial
characterisation of magnetic fields in massive stars, hale o - : C o -

; ; = This work is part of the collaboration “B fields in OB
recently started to be carried out (Wade et al. 2014; Morel| et stars” (BOB), whose primary aim is to characterise the inci-

2014,2015). Their most evident achievement is the great BEnce of large-scale magnetic fields in slowly rotating.,(i.e

crease in the number of detected magnetic massive stadgs, I%asini <100 km s1) main-sequence massive stars (i.e., early B-

ing for example to the determination of a magnetic field incg d O-ty T
; -type stars), to test whether the slow rotation is pilgna
dfnce(v‘\)/f”(;%’t .m|agg 1%” tge bastlls (:La jatmptl_e of fhur]{dl relds 8§used by the presence of a magnetic field. The observatiens a
Stars fvyade LA ). Recently, the detection of ra being performed with the high-resolution HARPSpol polam
magnetic fleld_s opened the pOSS|b|I|t_y that the mm_dencg My (Snik et all 2011; Piskunov et/al. 2011), feeding the HARP
blf hlgrler,t(ialllznc?lll‘_or deeper observations for the brigt@ss g0 trograph (Mayor et al. 2003) attached to the ESO 3.6am tel
( o%sa 'fet CtLh ‘Da)h'. s th ber of k scope in LaSilla (Chile), and the FORS2 low-resolution spec
espite these acnievements, (€ number ot known magn?ilgzpolarimeter (Appenzeller & Ruppretcht 1992) attacheth®
massive stars is still relatively small, particularly witbspect Cassegrain focus of the 8m Antu telescope of the ESO Very
* Based on observations made with ESO Telescopes at the lsa Jitrge Telescope of the Paranal Observatory. More detailstab
Paranal Observatory under programme 1D 191.D-0255(A,C). the BOB collaboration can be found.in Morel et al. (2014, 2015
** F.R.S.-FNRS Postdoctoral Researcher, Belgium We present here the results obtained from the first set ofeB6,st
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while the results of a subsequent sample will be presented img power of 1700. Each star was observed with a sequence of
forthcoming paper (Schéller et al., in preparation). spectra obtained by rotating the quarter waveplate altieaha

from —45° to +45° every second exposure (i.e-45°, +45°,
+45°, -45°, -45°, +45°, etc.). The adopted exposure times and
obtained signal-to-noise ratios/(§ per pixel calculated around

The target selection was performed considering the st8P50A of Stoked are listed in Tablg]2.
lar i) spectral type (O- and early B-type stard)) lumi-
nosity class (dwarfs and giants; -MIl), and iii) projected
rotational velocity ¢'sini<100kms?). As main sources
of information we used Howarth etiall (1997), the UVE8ecause of the several controversies present in the literat
Paranal Observatory Project spectral library (becausehef tbout magnetic field detections in intermediate- and high-
availability of high-resolution spectra, which would inrpa mass stars performed with the FORS spectropolarimetees (se
ticular complement the low-resolution FORS2 observations,g. [Wade et al. 2007; Silvester etlal. 2009; Shultzlét al2201
Bagnulo et al. 2003), the GOSSS survey (Maiz Apellaniz et @agnulo et al. 2012, 2013), the data were independentlycestiu
2012, Barba priv. communication), and the IACOB databag§ two different groups (one based in Bonn and one based in
(Simon-Diaz & Herrera_2014). We also checked the catRotsdam) using a set of completely independent tools and rou
logue compiled by Bychkov et al. (2009) for previous magnetiines. The first reduction and analysis (Bonn) was performed
field measurements, while we gathered information about pegth a set of IRAB (Tody[1998) and IDL routines (hereafter
sible binarity from the surveys cited above. As shown hyalled Bonn pipeline) developed following most of the tech-
Babel & Montmerle [(1997), the interaction of the stellar @innique and recipes presented by Bagnulo tlal. (2012,]12013),
of magnetic massive stars with their magnetosphere can bgtle the second reduction and analysis (hereafter caltes-P
strong source of hard X-rays, which may be detectable if tdam pipeline) was based on the tools described in Hubrid et al
stars are close enough. For this reason, we included in @etta (20044,b), with the recent update described_inffSteet al.
list previously identified hard X-ray sources, using aval#aX- (2014).
ray catalogues and archival X-ray data, withini values up to The surface-averaged longitudinal magnetic figd) was
120kms™. measured using the following relation (Angel & Landsireet
The selected sample of stars also includes two knoW970;Landstreet et al. 1975):
magnetic reference stars: HD 46328 (Hubrig et al. 2006) and
HD 125823 |(Woft & Morrison |1974;| Borra et al._1983). WeV(/l) _ _geﬁczﬂziM<B ) 1)
tried to limit the observations of supergiants (luminositgss () di ‘' °
1) because for these we cannot exclude that even a non-niagnet . -
wind (Langer 1998) might have spun them down. The compil%@d the least-squares technique, c_)rlglnally proposegi by
target list was then split according to stellar magnitudethst agr])ulo etal. (2002) and further refined by Bagnulo et al.
stars withV > 7.5mag have been preferentially observed Witf@Ol")' . In EqDLV(A) andl(/_l) are thq Stokey/ aqdl profiles,
FORS? and the remaining with HARPSpol. respectivelyges is the dfective Landé factor, which was set to
1.25 except for the region of the hydrogen Balmer lines where
Oer Was set to 1.0, and

2. Target selection

4. Data reduction and analysis

3. Observations e

C,=———
FORS?2 is a multi-mode optical instrument capable of imag- ~ 4rmec?
ing, polarimetry, and long-slit and multi-object spectogy. :
The polarimetric optics, previously mounted on FORS\i'heree |s_the electron charger,gl'[;_el el_elctron mass, artdthg
(Appenzeller et a[. 1998), have been moved to FORS2 in Mar%ﬂee,? of light C; = 4.67 x 10° G™). See Bagnulo et al.
2009. During the first run, performed between the 7 and 9 (JZ;OL__) for a detailed discussion of the physical limitatofthis
April 2013, we observed 24 stars, while during the second rdchnique. , , ,
performed between the 6 and 8 of February 2014, we observed!" the remainder of this section, we thoroughly describe the
28 stars (HD 102475 and HD 144470 were observed during b&gytines and settings adopted within the two pipelines. 18 a
runs). The observing log of both runs is given in Tdble 2. schematically summarise the main similarities arftedénces.

For the first run, we used the Rkk E2V CCDs (pixel size

15umx 15um) which are optimised for observations in the blug. 1. Bonn pipeline
spectral region (i.e54500 A), while for the second run we used o i _ )
the 2k<4k MIT CCDs (pixel size 1mmx 15umfl. All ob- Within the Bonn pllpellne, we applied a bias subtractlon,. but
servations were performed using a single narrow slit width B0 flat-field correctidh We performed an average extraction,
0.4’, to reach a high spectral resolution and to minimise sp@S recommended by Bagnulo et al. (2012), using a fixed extrac-

rious dfects of seeing variations (see €.g. Fossatilét al. 2015#)n radius of 25 pixels, without background subtractiorheT

_the 200 kHAow/1x1 _readout mode, to minimise overheads angl Image  Reduction and  Analysis  Facilty (IRAF  —
increase the dynamic range, and the GRISM 600B. Each spgcry: //iraf.noao.edu/) is distributed by the National Optical
trum covers the 3250-6215A spectral range which includes astronomy Observatory, which is operated by the Associaiid
Balmer lines, except & and a number of He lines. UsingUniversities for Research in Astronomy (AURA) under cogiee
the emission lines of the wavelength calibration lamp we -mezgreement with the National Science Foundation.

sured an average (across the covered wavelength rang)-resb For polarisation measurements, from a mathematical pdintess
the flat-field correction has no influence on the results. Hewe
! The E2V CCDs have a nominal gain (conversion from countsaie-el Bagnulo et al.[(2012) showed that in practice this is not teec most
trons) of 2.20 and a readout noise (in electrons) of 4.20lethe MIT  likely because of fringing, but it is not possible to cleaidgntify the
CCDs have a nominal gain of 1.25 and a readout noise of 2.70. best option.

)
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Table 1. Comparison between the reduction and analysis procedppdie@ within the two adopted pipelines. More details akegiin the text.

Reductiofianalysis step Bonn pipeline| Potsdam pipeline
Bias subtraction Yes Yes
Flat-field correction No No
Spectral extraction method Average Average
Background subtraction No Yes
Wavelength calibration Manual Automatic
Spectral sampling [/pix] 0.75 0.1
Rectification Polynomial Linear
Sigma clipping Yes Yes
(B2, {(N3) Linear fit Linear fit
T(B,) T(N,) x?-scaled Monte Carlo

adopted extraction radius allowed us to avoid the spectriimammpensated for variations of the CCD gain from the nominal
the parallel beam being contaminated by a strong instrushentalue, which was adopted for the spectral extraction. Uttieg
internal reflection, which would otherwise irreparabfieat the bias and flat-field calibration frames collected during aurs;,
Stokes profiles in the region around HNithin each night, each we consistently measured a CCD gain slightly lower than the
parallel or perpendicular beam was wavelength calibrasgtu adopted nominal value. This is confirmed, for example, by the
the parallel or perpendicular beam of one wavelength aalibfact that for theN profile we constantly obtained an average un-
tion lamp obtained in the morning following the night of obse certainty smaller than the standard deviation.
vation. The wavelength calibration was performed manually
ensure that the same set of arc lines and fitting functiong wer o
used for both beam5 (Bagnulo et/al. 2013). The pipeline finaff-2- Potsdam pipeline
bins the spectra according to the natural sampling of theuns \yithin the Potsdam pipeline, the parallel and perpendicula
mentgrism of 0.75 Apix. _ _ ~ beams were extracted from the raw FORS2 data using a pipeline
We combined the profiles to obtain Stokes/, and the di- \yritten in the MIDAS environment by T. Szeifert. This pipedi
agnosticN parameter.(Donati et 8l. 1992) using thefelience reduction by default includes background subtraction aad n
method following the formalism of Bagnulo et &l. (2089)ve flat-fielding. A unique wavelength calibration frame wasdise
rectified each Stokeg profile using a fourth-order polynomialfor each night. The spectra were resampled with a spectal bi
and applied a sigma clipping to filter out all data points veheg;,q of 0.1 Apix.
theN profile deviated more tharv3from the average value\), StokesV and| were combined in the same way as for the
whereo is the standar(_JI dev_latlon of trNaproflle._The value of Bonn pipeline. TheV/| spectra were rectified using a linear
(B2) was calculated using either the hydrogen lines, the metalljjnction in the way described by Hubrig ef al. (2014b). The di
lines, or the whole spectrum in the 3710-5870A spectrabregi agnostic null spectray, were calculated as pairwisefigirences
The Stoked spectra were inspected to remove all spectral rgom all availableV spectra. From theseg3outliers were iden-
gions contaminated by emission lines. The field was caledlatified and used to clip th& spectra. Following these steps, a

minimising visual inspection of all resulting spectra is necessarynsuee
5 that no spurious signals have gone undetected.
= Z (V(4) - (Bz) % — b) 3 Given the Stoked andV spectra, the mean longitudinal
- o? magnetic fieldB,) is derived for the wavelength region 3645—
5880 A by linear regression. In the past, the Potsdam pigelin
wherex = —gerC,42(1/1(2) x dI(1)/d);, i indicates each spec-followed the same path as the Bonn pipeline, usind Eq. 3 and ap

tral point, andb is a constant that accounts for possible spglying they?-correction to the resulting error, if the was larger
rious continuum polarisation left after the rectificatiose¢ than 1. Since we used 0.J@ix as spectral bin size, we had to

Bagnulo et all 2002, 2012, for more details). Finally, the&o muyltiply the resulting error by a factoy7.5. Now, we relied on
provides the values ofB;) and(N,) (the magnetic field cal- the bootstrapping technique, first introduced by Riviniuale
culated from theN profile), their standard uncertainty, and2010) for the magnetic field measurements. For this, we gen-
their y*-scaled uncertaintyo(s,) andon,, — see Sect. 3.4 of eratedM = 250 000 statistical variations of the original dataset
Bagnulo et all 2012). Optionally, the IDL routine allows on@nd analysed the resulting distributi®((B,)) of the M regres-

to extract(B;) with a.)(z. minimisation routine that takes intosjon results, where EJ] 3 was applied to each of the statistic
account the uncertainties on both axes, usingateoLis FI- variations. Mean and standard deviation of this distritnutiere
TEXY.PRA] routine based on a routine that is part of the numeriGglentified with the most likely mean longitudinal magnetldi

recipesl(Press etal. 1992). In this work, we always adofited tind its 1- error, respectively. The main advantage of this method
x?-scaled uncertainties, taking into account only the erarsb s that it provides an independent error estimate.

on StokesV. By adopting the/?-scaled uncertainties, we also

4 Optionally, the IDL routine allows one to calculate the utamty 4.3. Comparison
of StokesV using the simplified formulation given in Eq. A6 of
Bagnulo et al.[(2009), which is valid for low polarisatiorwes.

5 http://idlastro.gsfc.nasa.gov/

Table[1 summarises the main nominal similarities anedi
ences between the two pipelines. Although both pipelines ap
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Fig. 1. Overview of the results of the analysis of the FORS2 data o#d828, collected on 7 April 2013, considering the hydrogeed, using
the Bonn pipeline. Top left panel: derivative of StokesThe regions used to calculate the magnetic field are markedtbick blue line close
to the top of the panel. Bottom left panel: the top profile sh@&toked arbitrarily normalised to the highest value, the middle peafile shows
StokesV (in %) rigidly shifted upwards by 0.5% for visualisation seas, while the bottom blue profile shows the spectrum ofNhmrameter
(in %). The green asterisks mark the points that were rembyetthe sigma-clipping algorithm. The pale blue strip drawnlerneath théN
profile shows the uncertainty associated with each speuiat. The thick green bar on the left side of the spectrunmef parameter shows the
standard deviation of th profile. Top right panel: linear fit used to determine the neigrfield value using Stokeé (i.e.,(B.)). The red solid
line shows the best fit. From the linear fit we obtéB)) = 431+57 G. Bottom right panel: same as the bottom left panel, buthfe null profile
(i.e.,{Nz)). From the linear fit we obtaitN,) = 33+44 G.

plied a sigma-clipping algorithm and a normalisation of thiénes) that were manually selected on a star-by-star bgsikeh
StokesV spectrum and of thé&l profile, these operations wereusers of each pipeline.

performed in significantly dierent ways. The Bonn pipeline
used a polynomial to rectify the final co-added Stokespec-
trum and applied the same function to tNeprofile, while the 5. Results

Potsdam pipeline used a linear function to rectify eachlsings 1. Magnetic field detection rate

StokesV spectrum obtained from each pair of frames (-d5%°, . o ) .

+45°), with theN profile being the dference of already rectified Table[3 lists the magnetic field values obtained using the two
StokesV spectra. The Potsdam pipeline applied a sigma clippifépelines. Following Bagnulo et al. (2012), the BOB collabo
algorithm based on deviations from tNeprofile, similarly to the ration decided to consider a magnetic field to be detecteyl onl
Bonn pipe]ine, but because of the O\/ersamp”ng, it a|sa:te"jg above the & level and with a(NZ) value COﬂSISte.nt with zero.
the ten points next to the deviating ones. We considered tf&€ average Bl of the spectra is about 2500 with an average
for the brightest stars there might be an additionfedénce in uncertainty of about 80 G (considering the measurements con
the number of frames considered for the analysis, becate ofducted on the hydrogen lines), in agreement with the engiric
differences in identifying and discarding saturated framesimit /N-uncertainty relation given by Bagnulo et al. (2015).

the two pipelines, with the Bonn pipeline having a more sever The whole sample is composed of 50 stars (28 O-type stars,
criterion (i.e., a frame is removed when 20 or more neighingur 19 B-type stars, 1 A-type supergiant, and 2 F-type stars not
pixels have a number of counts larger than 60000, each). ARat the spectra of the two stars classified in Simbad as &-typ
other substantial dierence is in the wavelength ranges selectégggest instead an earlier spectral type), two of them hbieg

for the analysis of the spectra using hydrogen lines (or ifietamagnetic reference stars HD 46328 and HD 125823. The sample
comprises at least three spectroscopic binaries (HD 164492

HD 117357, and HD 92206c; no high-resolution spectra are
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Fig. 2. Overview of the results of the analysis of the FORS2 data o#8828, collected on 9 April 2013, considering the hydrodeed, using
the Potsdam pipeline. Top left panel: Stokearbitrarily normalised to the highest value. Top right gatiee top profile shows Stokeéé (in %),
while the bottom panel shows the spectrum of khparameter (in %). The Stok&sspectrum is shifted by 0.5 upwards for better visibility.eTh
regions used to calculate the magnetic field are marked bygdmdal lines close to the top of the panel. Bottom left patiakar fit to Stokes/.
Bottom middle panel: linear fit to the spectrum. From the linear fit, we determi(ld,) = —32 + 61 G. Bottom right panel: distribution of
the magnetic field valueB({B,)), obtained via bootstrapping. From the distributl{B,)), we obtain the most likely value for the longitudinal
magnetic field B,) = 438+ 60 G. We note that the gaps in the region arouddri-he two upper panels result from masking an internal réfiec
in that spectral range.

available for most of the observed stars, hence only liniitfaf- massive stars (e.d., Dufton ef al. 2013; Ramirez-Agudeddl et
mation on possible binarity is available), five likely pos&in- [2013] Simon-Diaz & Herrero 2014) may suggest that about 25%
sequence stars (HD 168607, HD 168625, HD 92207, HD 727%4 the O- and B-type stars showusini below 100 km 8!, but
and HD 48279AB), and one known chemically peculiar Hexbout 80% of the 64 magnetic O- and B-type stars discussed by
rich star (CPD-57 3509). Ten stars havewsini value above [Petit et al.|(2013) have a projected rotational velocityhethis
~100kms?. threshold. Both numbers together lead to an expected d&tect
rate of about 20% amongst the slow rotators.

On the basis of this sample, and excluding the two magnetic
reference stars, we detected three magnetic stars: HD 54879
HD 164492C, and CPB573509. The corresponding detec- The reason for this discrepancy remains unclear at present,
tion rate is therefore of 4%, consistent with that obtained bybut biases could lead to this situation; several magnetis siave
the Magnetism in Massive Stars (MiMeS) survey (Wade et dleen selected from secondary magnetic field indicators(spe
2014). By only considering the slow rotators instead, weaveer variability, X-ray emission, etc.), for instance, befoheir field
a slightly higher magnetic field detection rate ef®%, still con- has been determined, which could imply that the non-biased d
sistent with that given by the MiMeS survey. Thus, the débect tection rate is lower than the reported one. Moreover, ertlile
rate amongst slow rotators is apparently only slightly erdea. intermediate-mass stars, the massive stars appear nobwo sh
This is surprising, given that the bimodasini distribution of a magnetic desert (Fossati etlal. 2015a), meaning that nfany o
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them could have relatively weak fields that remained undietec
To resolve this puzzle is left to future investigations. L L
For three stars, HD 102475, HD 118198, and HD 144470,
we obtained a measurement of the magnetic field at the-3—4 400
level using both pipelines, but either from hydrogen linethe :
entire spectrum, but never both. Although further FORS2 ob- 350
servations led to clear non-detections, it would be impdrta i
observe these stars with a high-resolution spectropotdeinto
perform a deeper search for a magnetic field.

300 4

<B,> [G]

5.2. Standard stars: HD 46328 and HD 125823 r
200

[ X Hubrig et al. (2009)
[ & Bonn pipeline

Figures[1l andJ2 illustrate the results obtained for the aimly

of the hydrogen lines of the magnetic standard star HD 46328

from the Bonn and Potsdam pipelines, respectively. Figure 3 [ A Potsdom pipeline

illustrates the results of the Bonn pipeline for the analydithe L . 1 - L =

hydrogen lines of the magnetic standard star HD 125823. 0.0 0.2 0.4 0.6 0.8 1.0
The star HD 463284 CMa) is a3 Cep starl(Saesen et al. Phase

2006) for which the presence of a magnetic field has first been

reported by Hubrig et all (2006) and Hubrig et al. (2009).sThFig. 4 Phase plot of théB,) values obtained for HD 46328 from the

was further confirmed by high-resolution spectropolaripnetFORS1 (black asterisks; Hubrig eflal. 2009) and FORS2 (rechbs:

(Silvester et dl. 2009; Fourtune-Ravard ef al. 2011; Shailad. E;onr; FC)iIgt?alIn:r’]éjltlf‘]eetgi?]r;g\lls;\:/ela%?](izgqnpégle(lhr}:i;dSISg:ﬁgetlggspn;teg

2012). [Hubrig et 2l.1(2011) used the FORS1 measurements. e SICVE . ;

model the magnetic field of HD 46328, assuming a dipolar co %Qfgglﬁggﬁfﬁ,’r?ﬁglgt?g?"pgglslg' rfeg;%?;rmﬁg fsot:i@ been

figuration of the magnetic field. They obtained a rotatioriquer urposes.

of P=2.1793%0.00012days, a dipolar magnetic field strengt%

By of 5.3+1.1kG, and an obliquity of 79.1°+2.8>. As shown

in Table[3, both pipelines led to the measurement of a pesitiv

longitudinal magnetic field (at the7o level) of about 400G, as _470 G and+430G. We used the stellar magnetic field model

expect(_ed on the basis of the previous FORS1 measurements, y[Bychkov et al.[(2005) to compare the FORS2 measurements
Taking advantage of the longer time-base, we used tjg)m poth pipelines) with that of Borra etlal. (1983). We eot

FORS1 and FORS2 measurements®f, obtained from the {ha([Bychkov et al.[(2005) considered a period of 8.8171days

analysis of the whole spectrum, to improve the estimate @hich s slightly diferent from that given by Catalano & Leone

the stellar rotation period. To be consistent with the FOR ‘i996). The phase plot is shown in Fig. 5. The FORS2 mea-

measurements, we used the FORS2 results of the Pots ments do not fit the magnetic field model well that was ob-

pipeline for this analysis. We derived the stellar rotatiopyineq pyf Bychkov et all (2005) using the result$ of Borrakt a

penod adoptmg_the frequency analysis and mode |dent|f|c(§983)_ This could be due to a systematic shift{éD0 G) be-

tion for asteroseismology (FAMIAS) package (Z/na 2008) a_'&een the two datasets due to the use @fedent instruments,

the phase dispersion minimization (PDM) method (Jurkevigps, and wavelength regions for the magnetic field measur

1971; | Stellingweri_1978), consistently obtaining a perfd mens(Landstreet etial. 2014), odmore likely to small errors

P=2.1795@0.00009days. Following Breger et al. (1993) W, the magnetic model that, given the long time-span betwleen

find this period to be significant. ~On the basis of Musiyyq sets of observations, led to a significant discrepangy, (@
cos and ESPaDONS high-resolution spectropoIarlmetner(-)bsphase shift 0f-0.3).

vations,[ Shultz et al! (2015) suggested a rotation perioddo

than 40years. Their measurement of the period is mostly con-

strained by Musicos observations made at very high airmass3. New detections: HD 54879, HD 164492C, and

which led to negative values @B;). We can only report here CPD-57 3509

that the FORS observations conducted in the past years alwah/ . . _

led to positive values ofB,), and that only further observationsThe star HD 54879 is a single, slowly rotating 09.7V star

obtained in the next 2-5 years will allow unambiguouslyidist (Sota etal. 2011) and a probable member of the CMaOB1 as-

guishing between the two solutions. sociation [(Clarid_1974). The discovery of the magnetic field
Figure[@ shows the phase plot obtained using the FOR®&s presented by Castro et al. (2015). Figure 6 shows the out-

and FORS2 measurements, and the results of the magnetic fig@iene of the Bonn pipeline indicating the clear detectionhef t

modelling given by Hubrig et al[ (2009). The results obtdingnagnetic field at the 9o level, already reported by Castro et al.

with both pipelines fit the expected behaviour of the longit2015). The stellar photospheric spectrum does not pressnt

dinal magnetic field well. This is most likely because the tw@orphological peculiarity, typical for example of Of?prstaand

sets of measurements were obtained with essentially the saianalysis did notreveal any chemical peculiarity. Thiy olis-

instrument (the polarimetric optics of FORS1 were moved t#ctive feature in the spectrum of HD 54879 is a promineat H

FORS?2 after the FORS1 decommissioning) and using simiRihission that Castro et/al. (2015) attributed to circurfesteha-

(almost identical in the case of the Potsdam pipeline) amlyterial, as the comparison of theaHine profile with that of the

techniques. star defining the 09.7V spectral type excludes the stelladwi
The star HD 125823 (aCen) is a Bp star with a rotatios the cause of the emission.

period of 8.8177440.000019days!| (Catalano & Leone 1996). The star HD 164492C is a massive star in the centre of

Borra et al. [(1983) detected a magnetic field ranging betwettre Trifid nebula.| Hubrig et all (20114a) reported the debecti
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dent tools and pipelines. This gives us the possibility teatly
L compare the results on a statistically large sample of.stars
I ] To make a more thorough comparison, we also applied a
400~ ﬁ 5 mixed reduction and analysis of the data: we derived(Byg
and(N,) values using the Bonn pipeline for the data reduction
(i.e., bias subtraction, spectral extraction, wavelergglibra-
tion) and the Potsdam pipeline for the spectral analysgs, (i.
derivation of the Stokes parameters and of the magnetic field
values), and vice versa. The results of this test are predémt
Table4.
Figured® an@ 10 show the comparison between the results
obtained by reducing and analysing the spectra (hydroges li
] or whole spectrum) with the Bonn and Potsdam pipelines, or
7 the mixed reduction and analysis. We consider here 102 sets
] of measurements, each set composed of four measurements (i.
- ' ' - - i (B2) and(N_) obtained from the analysis of the hydrogen lines or
0.0 0.2 0.4 0.6 0.8 1.0 of the whole spectrum), and obtained in fouffeiient ways with
Phase six possible comparisons (i.e., BrPa, PrBa, and PrPa cadpar
to BrBa; BrPa and PrBa compared to PrPa; BrPa compared to
Fig. 5. Phase plot of théB,) values obtained for HD 125823 from PrBa — the meaning of each acronym can be found in the header
the measurements of Borra et al. (1983) (black asterisk#)FPRS2 of Tabled B anfl4), for a total of 2448 direct comparisons.
(red rhombs: Bonn pipeline, blue.triangles: Potsdam pipelhsing the Figured® an@10 display a general good agreement among
whole s_pec_:trum) data, and the sine wave function calcuhaa;mg the the four sets of results, and for most case®.73%) the dier-
;nh?f?nh‘igc bf'eetl‘:] 2;;% dgglgtr\]/v ggnB%/hC;l:\?v\c/) 2;'8' é??zogl)?'sé ﬂga"r“?;mences are within@. In about 1.6% of the cases thefférence
for visualisation purposes. beFW(_aen the various sets CBZ_) and(N,) vaIL_Jes is a_bqvecB.
This is close to the expectations of Gaussian statisticsadin
dition,|Bagnulo et &l (2012) showed that even slight charige
just one step in the data reduction or analysis procedure may
of a rather strong magnetic field on the basis of FORS2 alegd to variations in théB,) and(N,) values of 2—-3. We note
HARPSpol data. Figurgl 7 illustrates the clear detectiorhef tthat the comparison of the uncertainties shown in [Hig. 9(dhd 1
magnetic field at the 9o level, already reported by Hubrig et al.is slightly afected by the fact that the Potsdam pipeline calcu-
(20144Y. The high-resolution HARPSpol observations and fufates the uncertainties using the nominal CCD gain, whike th
ther high-resolution UVES spectra revealed that HD 1644i82Cuncertainties calculated with the Bonn pipeline, becatishe
in fact a multiple system, composed of at least two stars.eMoy? scaling, account for deviations from the nominal value ef th
details about this system and the UVES observations will 6€D gain.
given in a follow-up paper (Gonzélez et al., in prep.). The best agreement is found when comparing the results of
The star CPD-57 3509 is a He-rich B2 star member of théhe two pipelines separately (i.e., BrBa vs. PrPa) and off eac
~10 Myr old open cluster NGC 3293. We observed the star wigtipeline with what is obtained from the mixed Bonn pipeliee r
FORS?2 twice during the run in February 2014. Figlire 8 reéuction and Potsdam pipeline analysis (i.e., BrBa vs. Brith a
veals the detection of the magnetic field (at #&r level) ob- PrPa vs. BrPa) witk2% of the cases having aftirence larger
tained from the data collected on 7 February 2014. Followheg than 2r. For the other three comparisons (i.e., BrBa vs. PrBa,
FORS2 measurements, we observed the star with the HARPSpid?a vs. PrBa, and PrBa vs. BrPa), in 5-8% of the cases the dif-
high-resolution spectropolarimeter confirming the presesf a ference is larger tharv2 about what expected by random noise.
magnetic field. Our measurements of the magnetic field are siiiese results do not seem to display a regular pattern thatiwo
gestive of the presence of a rather strong and rapidly vgryiallow one to conclude anything about the relative imporgawic
magnetic field. A preliminary non-LTE analysis confirms théhe adopted reduction or analysis procedure in the finalteesu
He-rich nature of the star (about three times solar). Its bem The largest dierences*4o0) instead follow a clear pattern
ship in the NGC 3293 open cluster allows us to conclude theat ths they are found almost exclusively among the measurements
star has evolved throughout about one third of its main-seger conducted for the magnetic stars. This is probably becdase,
lifetime. This makes CPB57 3509 one of the most evolvedthe non-magnetic stars, bo{B,) and(N,) measure noise, for
He-rich stars with a tight age constraint, promising to jmev which one may expect a Gaussian behaviour, which therefore
information on the evolution of stars with magnetically ined leaves limited room for large deviations. On the other h&md,
stellar winds. More details will be given in a dedicated papéhe magnetic stars, uncertainties are generally small #fier-d
(Przybilla et al., in prep.). ences in the data reduction or analysis procedure may indeed
modify the Stoke¥/ signatures, which therefore leads to signif-
] ) icant diferences. This suggests that the optimal data reduction
6. Discussion and analysis procedure may therefore be sought by consigeri
magnetic (standard) stars (see also Landstreeilet al. #0ad})
dition to the analysis of large samples (see €.g., Bagnudb et
2012,12015). The identification of the exact reduction sep(
leading to the observedfi&rences is beyond the scope of this
6 Note that there is a slight fierence between théB,) and (N,) WoOrk.
measurements reported here (TdHle 3) and that given_by ¢leabail. On the basis of our analysis, we conclude that except for a
(20144) because of a more recent update in the Bonn pipeline. few cases (e.g., HD 92207; Bagnulo el al. 2013), the several d

200 1

<B,> [G]
o
T
1

—-200 1

[ XBorra & Landstreet (1983)
—400 [ ©Bonn pipeline
|l APotsdam pipeline

One of the characteristics of the BOB collaboration is that t
reduction and analysis of the spectropolarimetric datade-
pendently carried out by two teams usin¢felient and indepen-
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Fig. 9. Top left panel: comparison between tkB,)| values obtained by analysing the whole spectrum with thenBapeline (BVA) and i)
the Potsdam pipeline (PVA, black asterisks), ii) the Patsggeline, but reducing the data with the Bonn pipeline @R, blue triangles), iii)
the Bonn pipeline, but reducing the data with the Potsdaralipip (PrBaVA, red rhombs). Top right panel: same as topgaftel, but for the
uncertainties on théB,) values. Bottom left panel: same as top left panel, but forBg| values obtained analysing the hydrogen lines. Bottom
right panel: same as bottom left panel, but for the uncetitson theB,) values. The meaning of each acronym used in the labels aedds@f
each panel (e.g., BVH) can be found in the header of TéblesiBlan

crepancies reported in the literature are mostly due torttez-i standards (HD 46328 and HD 125823). The observations were

pretation of the significance of the results, that is, wheBkdo  performed in April 2013 and February 2014.

detections are considered as genuine or not. We derived the longitudinal magnetic field values using
two fully independent reduction and analysis pipelinesdme
pare the results and decrease the probability of spuriotes-de

7. Conclusion tions. We detected the magnetic field for both HD 46328 and
HD 125823. We used previous FORS1 measurements, in addi-

Within the context of the BOB collaboration, whose primaima tion to our FORS2 results, to further constrain the rotagtieriod

is characterising the incidence of magnetic fields in slawbat- of HD 46328, obtaining a best fit of £2.1795@:0.00009 days.

ing massive stars, we obtained FORS2 spectropolarimdtric dVe did not find evidence for a long rotation periogfQ years),

servations of a set of 50 massive stars selected considbgirg as recently suggested by Shultz etlal. (2015), but only énth-

spectral type, luminosity class, and projected rotatiopfdcity. servations obtained in the next years will allow unambigipu

Within this sample, we also observed two massive stars thiet wdistinguishing between the two solutions. Our FORS2 result

previously known to host a magnetic field and that we used @a® also a good fit to the magnetic field model of HD 46328 pre-
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Fig. 10. Same as Fid.]9, but for th@l,) values.

sented by Hubrig et all (20111). In contrast, our measuresneaf the NGC 3293 open cluster. We detected a rapidly varying
do not fit the magnetic field model of HD 125823 well that walengitudinal magnetic field of about 700 G, further confirntgd
reported by Bychkov et al. (2005) on the basis of measuresnefailow-up HARPSpol high-resolution spectropolarimetttser-
obtained by Borra et al. (1983), possibly because of systemavations (Przybilla et al., in prep.).

shifts between the two datasets (see e.g., Landstree2al)
andor of small errors in the magnetic field model that would b
magnified when considering measurements so much sprea
time.

Considering the whole sample of observed stars, but exclud-

HD 46328 and HD 125823, we obtained a magnetic field

ction rate of £4%, while by considering only the appar-
ently slow rotators we reached a slightly higher detectaia of

Within the remaining sample of 50 stars, we detected 5%. Both numbers are comparable to the magnetic field inci-
magnetic field for three of them: HD 54879, HD 164492¢d€nce rate of O- and B-type stars of 7% reported by Wade et al.
and CPD-573509. For the chemically normal 09.7V staf2014). Given that the vast majority of magnetic massivessta
HD 54879 we detected a longitudinal magnetic field with a malQtate slowly, we expected to find a higher magnetic fraction
imum strength of about 1kG (sée Castro éfal. 2015, for md@Pout 20%) from our sample of slow rotators. That this issuot
details). HD 164492C is a massive binary system in the cen%@y hint at biases in the magnetic stars sample and mighyimpl
of the Trifid nebula for which we detected a magnetic field dfat & large number of massive stars contain magnetic fieés t
about 600 G, although it is unclear which of the stars compd¥€ too weak to be detected at present (Fossat!let al.[2015a).
ing this system is magnetic (see Hubrig et al. 2014a, for more Finally, we compared the magnetic field values obtained
details). The star CPB57 3509 is a He-rich B2 star membeifrom the two reduction and analysis pipelines. We obtained a
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general good agreement, and for only about 1% of the cases,Hiakunov, N., Snik, F., Dolgopolov, A., et al. 2011, The Maesger, 143, 7
difference is aboved the majority of those being for the mag-ress, W. H., Teukolsky, S. A., Vetterling, W. T. & FlanneBy, P. 1992, Nu-

netic stars. Our results indicate that most discrepanciesan-
netic field detections reported in the literature are matalysed
by the interpretation of the significance of the resultst ihait

merical recipes in C. The art of scientific computing, Caridpei University
Press, Vol. 6, No. 3
Ramirez-Agudelo, O. H., Simén-Diaz, S., Sana, H., et al328&A, 560, A29
Rivinius T., Szeifert T., Barrera L., et al. 2010, MNRAS, 4086

depends on whether 3e4letections are considered as genuin&aesen, S., Briquet, M., & Aerts, C. 2006, Communication8steroseismol-

or not.

ogy, 147, 109
Shultz, M., Wade, G. A., Grunhut, J., et al. 2012, ApJ, 750, 2
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Table 2. Log of the FORS2 observations conducted in April 2013 and ety
2014. The stars’ coordinates are that of the telescopeipgirithe stars’ spectral
type andV-band magnitude are those given by SIMBAD. The Modified dulia
Date (MJD) is that of the beginning of the exposure seque@@umn seven
lists the airmass at the beginning of the observing sequevit& column eight
gives the average exposure time for each position angle landbotal number
of collected frames. The last column lists théN$er pixel of Stoked calcu-
lated using the Bonn pipeline at 4950 A. Note that HD 14447D,144470 A,
and HD 144470 B are the same star, but twiedent exposure times had been
adopted on the 7th of April 2013, hence the observation has bplit into two

sub-samples.
Star RA DEC Sp. \Y MJD Airmass| Exp.Time | SN at
name type [mag] [s] 4950 A
HD 37020 05:35:15.82 -05:23:14.4] BO0.5V 6.73 | 56695.00802 1.09 10x26.3 | 2690
HD 42088 06:09:39.57 +20:29:15.5 o6V 7.55 | 56696.01523 1.52 8x49.4 2371
HD 44597 06:23:28.54 +20:23:31.7 o9V 9.05 | 56695.02714 1.52 | 10x165.0| 2469
HD 44597 56697.01026 1.57 8x201.2 | 2214
HD 44811 06:24:38.35 +19:42:15.8 orv 8.44 | 56695.06127 1.41 10x90.9 | 2570
HD 44811 56697.04296 1.43 8x120.0 | 2503
HD 46056 06:31:20.87 +04:50:03.3 osv 8.16 | 56696.10906 1.16 8x59.4 2262
HD 259012 06:31:33.47 +04:50:39.7| B1Vn 9.38 | 56696.08050 1.15 8x166.2 | 2219
HD 259012 56697.18070 1.43 8x180.0 | 2246
HD 46106 06:31:38.40 +05:01:36.4| 09.711l 7.93 | 56696.15970 1.30 10x48.0 | 2586
HD 46328 06:31:51.37 -23:25:06.3| BO.7IV 4.33 | 56390.01868 1.17 6x3.0 2469
HD 46328 56390.98926 1.09 10x2.2 3151
HD 46328 56391.98301 1.08 8x1.5 2541
HD 259105 06:31:52.00 +04:55:57.3 B1vV 9.38 | 56696.04939 1.18 8x197.5| 2351
HD 259105 56697.14766 1.26 8x202.5 | 2341
HD 46149 06:31:52.53 +05:01:59.2| 08.5V((f)) | 7.61 | 56696.17981 1.40 8x46.3 2381
HD 46150 06:31:55.52 +04:56:34.3] O5V((f)) 6.73 | 56696.20165 1.57 10x16.5| 2402
HD 46223 06:32:09.31 +04:49:24.7| 04V((f) 7.28 | 56696.03492 1.21 8x25.0 2178
HD 46202 06:32:10.47 +04:57:59.8] 09V((f)) 8.19 | 56389.96740 1.20 8x127.5| 2831
HD 46202 56390.96909 1.21 8x90.0 2954
HD 46202 56391.96695 1.21 8x60.0 2667
HD 46966 06:36:25.89 +06:04:59.5 osv 6.87 | 56696.21652 1.73 8x15.0 2044
HD 48279AC | 06:42:40.45 +01:42:02.6| F3IV/V 8.91 | 56696.12995 1.15 | 10x145.5| 2632
HD 48279AA | 06:42:40.55 +01:42:58.3| 08.5V 7.96 | 56695.08564 1.12 10x45.5 | 2438
HD 48279A A 56697.06710 1.13 8x101.2 | 2696
HD48279AB | 06:42:41.47 +01:42:25.4 F2v 12.40| 56695.11312 1.12 6x236.7 | 1129
HD 289002 06:45:13.37 +02:08:14.7 B1 10.44 | 56695.14829 1.18 8x300.0 | 1538
HD 289002 56697.09174 1.12 | 10x313.6| 1903
HD 54879 07:10:08.15 -11:48:09.8/ 09.7V 7.65 | 56696.22992 1.36 10x35.5| 2359
HD 54879 56697.21206 1.26 10x30.5 | 2398
HD 60848 07:37:05.73 +16:54:15.3] 08:V: 6.87 | 56389.99168 1.35 8 x83.7 3822
HD 60848 56391.00382 1.38 8x30.0 3026
HD 64365 07:51:40.36 -42:53:17.5 B2IV 6.03 | 56390.03983 1.11 6x10.3 2424
HD 64365 56391.01866 1.08 8x9.0 2809
HD 64365 56391.99513 1.06 8x9.0 2965
HD 72648 08:32:18.99 -43:55:53.4| B1/B2Ib 7.62 | 56695.18926 1.07 10x49.0 | 2494
HD 72648 56696.25037 1.17 10x30.0 | 2475
HD 72648 56697.23153 1.13 10x30.0 | 2435
HD 72754 08:32:23.38 -49:36:04.8| B2la:pshe| 6.90 | 56695.20903 1.12 10x29.0 | 2450
CPD-573509| 10:35:49.01 -58:14:54.3 B2V 10.70 | 56695.22706 1.21 8x343.7 | 1380
CPD-57 3509 56696.26887] 1.21 8x327.5| 1828
HD 92206¢c 10:37:22.27 -58:37:22.8| 06.5V((f)) | 8.22 | 56390.05221] 1.23 8x215.0 | 2934
HD 92206¢ 56391.03316 1.25 8x178.7 | 2781
HD 92206¢ 56392.00957 1.29 | 10x187.0| 3303
HD 92207 10:37:27.07 -58:44:00.0 AOlae 5.45 | 56390.08339 1.21 10x6.0 2581
HD 92207 56391.12308 1.22 14x 3.7 2769
HD 93027 10:43:17.96 -60:08:03.2| 09.51V 8.72 | 56695.27162 1.23 6x130.0 | 2187
HD 93027 56696.38026 1.45 8x51.9 1948
HD 93027 56697.31560 1.28 8x71.2 2203
CPD-592624| 10:45:05.83 -59:43:07.6) 09.5V 9.74 | 56390.13365 1.24 8x220.0 | 2455
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Table 2. continued.

Star RA DEC Sp. \Y MJD Airmass| Exp.Time | SN at
name type [mag] [s] 4950 A
CPD-592624 56391.14061 1.25 8x211.9| 2213
HD 93521 10:48:23.51 +37:34:13.1] 09Vp 7.03 | 56390.09829 2.13 10x36.3 | 3559
HD 93521 56391.09243 2.13 10x22.1 | 3049
HD 93521 56392.10625 2.14 10x19.0 | 2943
HD 95568 11:00:39.59 -62:36:50.3] 09.5V 9.57 | 56391.06101 1.30 8x206.9 | 2715
HD 95568 56392.05073 1.31 8x210.6 | 2830
HD 97991 11:16:11.71 -03:28:19.1 B1V 7.41 | 56390.11730 1.07 8x32.5 | 3031
HD 97991 56391.10899 1.07 8x20.3 2613
HD 97991 56392.13246 1.08 4x16.5 1818
HD 101008 11:36:56.18 -63:23:52.5| B1ll/llI 9.16 | 56390.16555 1.30 8x162.5| 2783
HD 101008 56391.17133 1.30 8x160.0 | 2851
HD 101008 56392.08219 1.31 8x128.7 | 2819
HD 102475 11:47:18.18 -62:26:10.3 B1ll 8.52 | 56390.19202 1.30 8x111.9 | 2895
HD 102475 56391.19745 1.31 8 x86.2 2822
HD 102475 56392.14893 1.27 6x57.5 2355
HD 102475 56695.30093 1.27 12x69.2 | 2677
HD 102475 56697.25048 1.30 10x62.0 | 2452
HD 112784 13:00:05.63 -60:35:37.2| 09.5lll 8.26 | 56390.22043 1.25 6x95.0 | 3313
HD 112784 56391.21647 1.25 8x63.1 2657
HD 112784 56392.16517 1.24 6 x35.0 2033
HD 116852 13:30:23.52 -78:51:20.5| 0O8.51/1l 8.47 | 56390.28095 1.76 8x90.0 2860
HD 116852 56391.27553 1.75 4x101.2 | 1738
HD 117357 13:31:15.49 -61:43:57.4| 09.5BOV | 9.14 | 56390.25627| 1.28 8x141.2 | 2671
HD 117357 56391.23323 1.26 8x120.0 | 2431
HD 118198 13:36:59.50 -63:38:45.7| 09.7lll 8.56 | 56390.23473 1.29 8x110.6 | 2933
HD 118198 56391.25536 1.31 8x85.0 2489
HD 118198 56392.17514 1.30 8x45.0 2146
HD 125823 14:23:02.24 -39:30:42.5| B7lllpv 4.42 | 56696.31364 1.19 10x0.8 2039
HD 125823 56697.29987 1.24 10x 1.0 1879
HD 144470 16:06:48.43 -20:40:09.1 B1V 3.97 | 56390.30562 1.01 8x1.0 2781
HD 144470 56390.39328 1.10 8x3.0 3186
HD 144470 56391.41532 1.18 10x1.0 2634
HD 144470 56392.19109 1.33 8x15 2591
HD 144470 56695.33098 1.60 14x1.3 2914
HD 144470 56697.28215 2.38 12x1.5 2877
HD 152218A | 16:53:59.99 -41:42:52.8| 09.5IV(n) | 7.61 | 56696.35275 1.59 12x34.6 | 2678
HD 152246 16:54:05.30 -41:04:46.1] 09IV 7.29 | 56696.33095 1.83 12x22.0| 2574
HD 152246 56697.38746 1.32 14x27.0 | 2515
HD 152590 16:56:05.22 -40:20:57.6| 0O7.5V 8.48 | 56695.35024 1.65 12x97.1 | 2650
HD 152590 56697.33950 1.71 12x79.2 | 2485
HD 157246 17:25:23.66 -56:22:39.8 Bllb 3.34 | 56695.38144 1.61 14x0.5 2661
HD 157246 56697.36658 1.68 10x0.6 2413
HD 157857 17:26:17.33 -10:59:34.8| 06.5ll 7.78 | 56390.36847 1.03 10x63.0 | 3430
HD 157857 56391.30226 1.13 8x40.0 2661
HD 163800 17:58:57.26 -22:31:03.2| O7.5lll 7.00 | 56390.40811 1.00 8x57.5 | 3357
HD 163800 56391.31606 1.12 8x29.4 2601
HD 164492D | 18:02:22.59 -23:01:59.6 Be - 56391.36958 1.01 6x186.0 | 1436
HD 164492C | 18:02:23.24 -23:02:00.0 B1V 8.76 | 56391.34802 1.04 8x110.0 | 2686
HD 164492A | 18:02:23.55 -23:01:51.1| O7.5Vz 6.80 | 56391.33203 1.08 8x40.6 2800
HD 168607 18:21:14.89 -16:22:31.8| BO9laep 8.28 | 56390.34744 1.09 6x103.3 | 2103
HD 168625 18:21:19.55 -16:22:26.1| Bé6lap 8.37 | 56390.320420 1.19 | 10x114.0| 2619
HD 168625 56391.39364 1.02 8x75.6 2223
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Table 3. Magnetic field measurements obtained from the FORS2 oligamsacollected in April 2013 and February 2014. The Modifietlan Date (MJD) is that of the beginning of the exposure

sequence. Columns three and four give the magnetic fielcesadalculated from the hydrogen Balmer lines using the Bapelipe from Stokes/ ((B,)) and from the null profile (N,)),

respectively. Columns five and six list the magnetic fieldieal(B,) and({N,)) obtained from the analysis of the whole spectrum using thenBpipeline. Columns seven to ten are for the results

obtained using the Potsdam pipeline. Each measuremeritiwéa by the detection level, i.€B,)/og,;and({N,)/on,,. The table header gives also the corresponding acronymin$éd.[d and

aa.

Bonn pipeline

Potsdam pipeline

Star MJD (B2 [G] (N2 [G] (B2 [G] (N2 [G] (B2 [G] (N2 [G] (B2 [G] (N) [G]
name H lines Whole spectrum H lines Whole spectrum
Legend BVH+ BNH+ BVA + BNA+ PVH+ PNH+ PVA+ PNA+
Fig.[Q &[10 oBVH oBNH oBVA oBNA oPVH oPNH oPVA oPNA
HD 37020 56695.00802| —-179+110/1.6 -150+90/1.7 25+52/0.5 -103+46/2.2 7+84/0.1 -251+93/2.7 71+42/ 1.7 —-78+£47/1.7
HD 42088 56696.01523| -64+89/0.7 -30+£76/0.4 -52+50/1.0 -37+49/0.8 -32+88/0.4 -1+£95/0.0 -20+42/0.5 -20+47/0.4
HD 44597 56695.02714| 252+84/3.0 -35+67/0.5 25+49/0.5 -57+44/1.3 260+82/3.2 -24+108/0.2 18+40/0.4 -20+£48/0.4
HD 44597 56697.01026 7+96/0.1 891/0.1 -10+56/0.2 49:55/0.9 209£105/ 2.0 41:100/0.4 69+49/1.4 12:48/0.2
HD 44811 56695.06127| —207+79/2.6 -17+67/0.3 —76+£45/1.7 48:40/1.2 | -116+87/1.3 -32+£96/0.3 -27+£39/0.7 10:45/0.2
HD 44811 56697.04296 69+78/0.9 -40+73/0.5 15+47/0.3 3046/ 0.6 153+78/2.1 -45+86/0.5 49+37/1.3 -41+42/1.0
HD 46056 56696.10906 98+166/ 0.6 204143/ 1.4 14+86/0.2 57%81/0.7 169+124/1.4 43:144/0.3 43+48/0.9 36:54/0.7
HD 259012 56696.08050| —-169+122/1.4 84:107/0.8 -57+77/0.7 19:71/0.3 | -147122/1.2 -17+126/0.1 38+54/0.7 -6+£56/0.1
HD 259012 56697.18070| 164+122/1.3 -297+109/2.7 -86+75/1.2 24:73/0.3 154+124/1.2 -201+127/1.6 2+53/0.0 2756/0.5
HD 46106 56696.15970| 184+88/2.1 55:72/0.8 22+54/0.4 58:48/1.2 174+86/2.9 135:112/1.2 10+39/0.3 6151/1.2
HD 46328 56390.01868| 431+57/7.6 33:44/0.7 388+36/10.5 -23+30/0.8| 441+63/7.0 5:58/0.1 360+49/7.3 15:36/0.4
HD 46328 56390.98926| 342+41/8.2 119-37/3.2 259£28/9.0 94+25/ 3.7 352:51/6.9 13959/2.3 232£36/6.5 8936/ 2.5
HD 46328 56391.98301| 446+53/8.4 -50+49/1.0 382+34/11.1 -61+34/1.8| 438:60/7.3 -32+61/0.5 360+39/9.2 -35+37/0.9
HD 259105 56696.04939| -33+106/0.3 0:92/0.0 —-75+64/1.2 &60/0.1 | -174+118/1.5 -39+108/0.4 -58+58/1.0 -14+50/0.3
HD 259105 56697.14766| —334+107/3.1 20:95/0.2 -97+63/1.5 35:59/0.6 | —183+106/ 1.7 14:111/0.1 -43+48/0.9 24:50/ 0.5
HD 46149 56696.17981 -4+96/0.0 -113:81/1.4 —-62+53/1.2 -136+£52/2.6 72+81/0.9 -30+98/0.3 10+40/0.2 -81+46/1.7
HD 46150 56696.20165 22+95/0.2 -13+74/0.2 —-40+59/0.7 19:47/0.4 -1+79/0.0 -56+89/0.6 23+42/0.6 22:43/0.5
HD 46223 56696.03492| -166+£101/1.6 133:94/1.4 -199+60/ 3.3 15459/2.7 | —130+91/1.4 118107/1.1 —-73+49/1.5 81:52/1.6
HD 46202 56389.96740 11+56/0.2 0£53/0.0 —24+39/0.6 -11+38/0.3 46+57/0.8 10:68/0.1 7+39/0.2 35:41/0.9
HD 46202 56390.96909 -8+£54/0.2 -36+51/0.7 88+36/2.4 38:36/1.1 -7+86/0.0 16:£102/ 0.2 66+43/1.5 -15+51/0.3
HD 46202 56391.96695 107+59/1.8 79%57/1.4 36+40/0.9 28:39/0.7 95+52/1.8 -53+68/0.8 -3+32/0.0 -11+37/0.3
HD 46966 56696.21652 83+97/0.9 78:92/0.9 -109£59/1.8 6956/ 1.2 108+103/1.1 99:105/0.9 -10+48/0.2 72:50/ 1.5
HD48279A C | 56696.12995| -82+57/1.4 -116+44/2.6 —-43+27/1.6 —49+22/2.2 -6+58/0.1 -114+63/1.8 31+27/1.1 -41+£31/1.3
HD 48279A A | 56695.08564| -87+101/0.9 -20+73/0.3 -57+54/1.1 -22+45/0.5 55+89/0.6 -45+113/0.4 -34+41/0.8 -6+50/0.1
HD48279A A | 56697.06710| —246+88/2.8 -100+83/1.2 | -137+52/2.6 -82+51/1.6 | -50+92/0.5 —44+96/0.5 -3+43/0.1 —54+46/1.2
HD 48279AB | 56695.11312| -173:116/1.5 9:96/0.1 -152+58/2.6 14:43/0.3 -18+78/0.2 -122+114/1.1 -54+38/1.4 -61+51/1.2
HD 289002 56695.14829| -78+128/0.6 -456+127/3.6 | -96+71/1.3 -209%:71/2.9 29+113/0.3 -293+122/2.4| -25+53/0.5 -82+59/1.4
HD 289002 56697.09175 28+111/0.3 1796/0.2 -20+67/0.3  -138:63/2.2 | -16+97/0.2 17137/0.1 30+55/0.5 -52+70/0.8
HD 54879 56696.22992| —-655+109/ 6.0 22:81/0.3 -504+£54/9.3 6946/1.5 | —639:121/5.3 -16+119/0.0 | —-460£65/7.1 76:66/ 1.2
HD 54879 56697.21206| —978+88/11.0 -36+76/0.5 | —-653+47/13.7 4Q:43/0.9 | -877+91/9.6  -102+105/1.0 | —-521+62/8.4 23:63/0.4
HD 60848 56389.99168| -44+101/0.4 282104/ 2.7 122+68/1.8 80:67/1.2 | —181+106/ 1.7 102107/ 1.0 -41+57/0.7 -29+62/0.5
HD 60848 56391.00382| -90+132/0.7 -25+127/0.2 | —138+84/1.6 -97+78/1.2 | -257+138/1.9  -13+161/0.1 | —311+89/3.5 -39+95/0.4
HD 64365 56390.03983 11+52/0.2 -76x37/2.0 -12+35/0.3 -5+28/0.2 76+£55/1.4 93:40/ 2.3 -27+35/0.8 14:25/0.6
HD 64365 56391.01866| -19+41/0.5 45:42/1.1 -21+29/0.7 10:29/0.4 | -31+45/0.7 12:52/0.2 -53+30/1.8 9:32/0.3
HD 64365 56391.99513| -57+37/1.5 -8+40/0.2 -26+27/0.9 -12+28/0.4 -52+43/1.2 3055/ 0.5 -25+28/0.9 -12+31/0.4
HD 72648 56695.18926| —160+70/2.3 -36+54/0.7 -70+40/1.7 -30+35/0.9 | —129+54/2.4 -7+82/0.1 -30+35/0.9 -19+42/0.4
HD 72648 56696.25037| —-29+70/0.4 -28+50/0.6 -30+43/0.7 45:33/1.4 11+82/0.1 -8+£82/0.1 -20+£37/0.5 58:41/1.4
HD 72648 56697.23153| -29+63/0.5 -104+55/1.9 -52+41/1.3 -65+36/1.8 -10+£64/0.1 -149+83/1.8 9+36/0.2 -45+42/1.1
HD 72754 56695.20903| 182+108/1.7 -23+80/0.3 107+42/2.5 61:34/1.8 91+107/0.9 64:64/1.0 81+43/1.9 16:£35/0.5
CPD-573509 | 56695.22706| —356+125/2.8 -361+126/2.9 | —143+78/1.8 -39+78/0.5 | —287+126/2.3 -377+139/2.7 | -23+60/0.4 -101+64/1.6
CPD-573509| 56696.26887| 659+109/6.0 -120+£97/1.2 710£58/12.1 68:-56/1.2 694+108/6.4 -116+104/1.1 539+51/10.6 148/0.0
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Table 3. continued.

Bonn pipeline

Potsdam pipeline

Star MJD (B2 [G] (N2 [G] (B2 [G] (N2 [G] (B2 [G] (N2 [G] (B2 [G] (N) [G]
name H lines Whole spectrum H lines Whole spectrum
Legend BVH+ BNH+ BVA + BNA+ PVH+ PNH+ PVA+ PNA+
Fig.[Q &[10 oBVH oBNH oBVA oBNA oPVH oPNH oPVA oPNA
HD 92206¢ 56390.05221 13£90/0.1 —78+88/0.9 39+66/0.6 -20+66/0.3 35+94/0.4 -101+107/0.9 76+64/1.2 5:69/0.1
HD 92206¢ 56391.03316| -15+93/0.2 48:87/0.6 -117+68/1.7 -48+66/0.7 43+111/0.4 -20+£108/0.2 -48+72/0.7 -84+69/1.2
HD 92206¢ 56392.00957| -26+74/0.3 104:62/1.7 —26+56/0.5 3%49/0.8 | -46£81/0.6 —-117+99/1.2 -39+55/0.7 -54+67/0.8
HD 92207 56390.08338| -107+51/2.1 35:37/0.9 4+29/0.2 13:24/0.5 | -222£57/3.9 91+66/1.4 -52+34/1.5 21+36/0.6
HD 92207 56391.12308 35+53/0.7 2743/0.6 —44+29/1.5 6:25/0.2 -5+84/0.0 -26+71/0.4 | -102+35/2.9 -13+34/0.4
HD 93027 56695.27162 56+88/0.6 11169/1.6 45+52/0.9 92:43/2.2 142+111/1.3 54+:80/ 0.7 77£57/1.4 2141/0.5
HD 93027 56696.38026| —-68+101/0.7 66:91/0.7 -91+58/1.6 92:55/1.7 53+79/0.7 13@:83/1.6 -1+33/0.0 35:37/0.9
HD 93027 56697.31560 -7+84/0.1 83:79/1.0 -27+52/0.5 46:49/0.9 -16+89/0.2 -23+92/0.3 8+38/0.2 -9+43/0.2
CPD-592624 | 56390.13365| 188+77/2.4 14769/2.1 35+51/0.7 83:49/1.7 135+84/1.6 -3+88/0.0 38+58/0.7 35:55/0.6
CPD-592624 | 56391.14061| -75+86/0.9 32:93/0.3 44+58/0.8 -4+61/0.1 | -121+85/1.4 34:134/0.0 98+56/ 1.7 -30+60/0.5
HD 93521 56390.09829| -49+81/0.6 65:71/0.9 -36+67/0.5 5:58/0.1 24+88/0.3 104:110/0.9 41+62/0.7 14:74/0.2
HD 93521 56391.09243 70+£96/0.7 18280/ 2.3 -15+77/0.2 78:66/ 1.2 -60+£124/0.5 182124/ 1.5 -20+76/0.3 49:82/0.6
HD 93521 56392.10625| 150+97/1.5 3183/0.4 61+80/0.8 -123+70/1.7 | 136+111/1.2 25:129/0.2 69+69/1.0 -158:85/1.9
HD 95568 56391.06101 59+51/1.2 23:48/0.5 43+32/1.3 5132/1.6 -45+66/0.7 3358/ 0.6 -14+34/0.4 18:34/0.5
HD 95568 56392.05073| 163+52/3.1 -154+48/3.2 94+32/2.9 -94+31/3.0 | 12554/2.3 -150+57/2.6 39+32/1.2 -58+29/2.0
HD 97991 56390.11730f -12+48/0.3 -31+47/0.7 1+37/0.0 -86+35/2.4 -33+60/0.5 26:107/0.2 -32+39/0.8 —-70+£41/1.7
HD 97991 56391.10899 30+53/0.6 —28+50/0.6 41+42/1.0 —-19+40/0.5 16£59/0.3 -156+57/2.3 —23+39/0.6 10%45/2.2
HD 97991 56392.13246| -50+81/0.6 49:78/0.6 -10+61/0.2 65:58/1.1 | -111+67/1.6 41:66/0.6 —-76x45/1.7 5138/1.3
HD 101008 56390.16555| -70+57/1.2 60:55/1.1 -57+38/1.5 -10+£36/0.3 | —153:64/2.4 76:65/1.2 -78+41/1.9 22:40/ 0.6
HD 101008 56391.17133 75+56/ 1.3 84:57/1.5 -5+38/0.1 11G:37/3.0 35+68/0.5 7766/0.9 -17+37/0.5 8338/ 2.2
HD 101008 56392.08219| -42+56/0.8 -21+51/0.4 -60+35/1.7 -38+34/1.1 18+74/0.3 1+62/0.0 -82+37/2.2 -19+38/0.5
HD 102475 56390.19202| 148+:51/2.9 -159+£48/3.3 47+31/1.5 -38+31/1.2 58+60/ 1.0 -205+£58/3.5 -25+32/0.8 -43+33/1.3
HD 102475 56391.19745| -16+51/0.3 a:50/0.0 -16+33/0.5 -33+31/1.0 —-29+65/0.4 -31+78/0.4 -42+33/1.3 -35+34/1.0
HD 102475 56392.14893| -194+62/3.1 54:46/1.2 —-72+38/1.9 -9+29/0.3 | —-227457/4.0 -59+59/1.0 -106+£36/2.9 14:£33/0.4
HD 102475 56695.30093 26+68/0.4 176:62/2.8 -27+38/0.7 155:38/4.1 | 147+67/2.2 134:72/1.9 33+33/1.0 70:34/2.1
HD 102475 56697.25048| -35+78/0.5 -17+61/0.3 -31+44/0.7 -32+35/0.9 54+76/0.7 —-64+72/0.9 31+33/0.9 6:34/0.2
HD 112784 56390.22043| -17+43/0.4 14:41/0.3 28+29/1.0 -17+28/0.6 -48+48/1.0 3453/ 0.6 -7+28/0.2 -20+30/0.7
HD 112784 56391.21647| -77+56/1.4 13:57/0.2 -56+36/1.5 -76+£35/2.2 —-88+54/1.6 -11+66/0.2 -30+£33/0.9 —-62+£37/1.7
HD 112784 56392.16517| -187+69/2.7 45:48/0.9 -112+43/2.6 4Q:33/1.2 -88+54/1.6 -24+84/0.3 -86+63/1.4 19:36/0.5
HD 116852 56390.28095| -51+64/0.8 —-38+67/0.6 -32+48/0.7 -31+48/0.6 | -68+68/1.0 -106+78/1.4 -82+47/1.7 —45+43/1.0
HD 116852 56391.27553 38+100/0.4 -5+100/0.1 -60+77/0.8 -10+£77/0.1 -4+109/0.0 38:122/0.3 | -106+£73/1.5 7179/0.9
HD 117357 56390.25627| 237+94/2.5 -58+91/0.6 80+70/1.1 -93+68/1.4 279%+117/2.4 -146+£109/1.3 51+68/0.8 —-73+£70/1.1
HD 117357 56391.23323| -260+£107/2.4 126:102/1.2 | -146+77/1.9 1774/0.2 | -3174126/2.5 91119/0.8 | -13274/1.8 12:77/0.2
HD 118198 56390.23473 22+51/0.4  -136+48/2.8 -8+34/0.2 -87+33/2.6 6+53/0.1 -150+64/2.3 0+31/0.0 -52+34/1.5
HD 118198 56391.25536| -141+63/2.2 3259/0.5 -168£41/4.0 -6+40/0.2 | -108£72/1.5 -1+£76/0.0 -144+43/ 3.4 -4+42/0.1
HD 118198 56392.17514 51+67/0.8 -94+64/1.5 7+44/0.2 -17+42/0.4 -65+71/0.9 -36+75/0.5 -15+34/0.4 -16+42/0.4
HD 125823 56696.31364 85+76/1.1 -39+96/0.4 52+56/0.9 —-79+84/0.9 173+:82/2.1 -94+132/0.7 111+44/2.5 -1+£84/0.0
HD 125823 56697.29987| 570+99/5.7 12:82/0.2 424:74 /5.7 67465/1.0 450+£93/4.8 -5+110/0.0 354+57/6.2 48:63/0.8
HD 144470 56390.30562| 112+53/2.1 —-77+£52/1.5 95+38/2.5 -94+38/2.4 31+61/0.5 -33+66/0.5 61+39/1.6 -28+45/0.6
HD 144470 56390.39328 4+48/0.1 -35+47/0.8 -7+35/0.2 -5+35/0.2 -31+£57/0.5 -53+59/0.9 -30+£37/0.8 2454/ 0.4
HD 144470 56391.41532| -216+£61/3.5 13:51/0.3 -109+£42/2.6 17437/0.5 | -193:62/3.1 13:66/0.2 -95+37/2.5 3:42/0.1
HD 144470 56392.19109| -72+58/1.2 -122+62/2.0 3+45/0.1 -25+43/0.6 —-79+£66/1.2 113:78/1.4 -17+43/0.4 -43+49/0.9
HD 144470 56695.33098| -20+62/0.3 1+61/0.0 -59+42/1.4 58:42/1.4 13+72/0.2 -164+:74/2.2 -2+37/0.1 —-97+40/ 2.4
HD 144470 56697.28215| -16+93/0.2 70:79/0.9 -5+56/0.1 17258/2.9 36+88/0.4 16Q:127/1.3 23+49/0.5 24:54/0.5
HD 152218A | 56696.35275| —104+92/1.1 90:82/1.1 -43+54/0.8 22:51/0.4 -49+86/0.6 16495/1.8 -25+38/0.7 -8+42/0.2




0410 ST 8bed Jaqwinu a2y

Table 3. continued.

Bonn pipeline

Potsdam pipeline

Star MJD (B2 [G] (N2 [G] (B2 [G] (N2 [G] (B2 [G] (N2 [G] (B2 [G] (N) [G]
name H lines Whole spectrum H lines Whole spectrum
Legend BVH+ BNH+ BVA + BNA+ PVH+ PNH+ PVA+ PNA+
Fig.[Q &[10 oBVH oBNH oBVA oBNA oPVH oPNH oPVA oPNA
HD 152246 56696.33095] -65+95/0.7 -186+81/2.3 -15+52/0.3 0£51/0.0 | -99+83/1.2 —73+96/0.8 —20+38/0.7 45:42/1.1
HD 152246 56697.38746| —146+£102/1.4 185:89/2.1 -14+58/0.2 16:53/0.3 | -1174115/1.0 136:122/1.1 5+43/0.1 8:48/0.2
HD 152590 56695.35024| -94+84/1.1 -23+73/0.3 —-49+44/1.1 -45+42/1.1 -21+£71/0.3 —-47+86/0.5 37+36/ 1.0 —-43+£38/1.2
HD 152590 56697.33950| 164+86/1.9 -60+80/0.8 -56+49/1.1 -19+47/0.4 192+92/2.1 -7+93/0.1 -6+40/0.1 -3+41/0.1
HD 157246 56695.38144| -11+93/0.1 -39+82/0.5 -14+58/0.2 -58+51/1.1 34+76/0.4 -50+£93/0.5 42+37/1.1 41+41/1.0
HD 157246 56697.36658| —205+120/1.7 5%100/0.6 | —222+79/2.8 -36+69/0.5 | —-168+102/1.6 -125:104/1.2 -82+42/1.9 -105+£52/2.0
HD 157857 56390.36847| —107+60/1.8 -19+50/0.4 -34+40/0.9 -27+35/0.8 —-75£67/1.1 68:77/0.9 -16+£37/0.4 1+44/0.0
HD 157857 56391.30226| -43+79/0.5 -47+77/0.6 -6+£52/0.1 -18+50/0.4 54+86/0.6 4195/0.4 -11+44/0.3 20:52/0.4
HD 163800 56390.40811| -79+48/1.7 348/0.1 -69+33/2.1 -5+34/0.1 -57+53/1.1 -28+63/0.4 -50+£33/1.5 -18+37/0.5
HD 163800 56391.31606| -65+66/1.0 -81+63/1.3 4+44/0.1 -94+44/2.1 —-42+74/0.6 -32+79/0.4 -8+40/0.2 -21+43/0.5
HD 164492D | 56391.36958 42+59/0.7 26:46/ 0.6 54+47/1.2 337/0.1 -66+66/1.0 4675/ 0.6 -6+47/0.1 2151/0.4
HD 164492C | 56391.34802| 602:54/11.1 -25+53/0.5 523:37/14.0 46:38/1.2 601+£52/11.5 -9+63/0.1 493+39/12.5 5841/1.4
HD 164492A | 56391.33203 53+60/0.9 19:58/0.3 —29+38/0.8 24:39/0.6 57+80/0.7 7£69/0.1 -11+44/0.3 -13+41/0.3
HD 168607 56390.34744| 247+£204/1.2 273129/2.1 58+56/1.0 56t44/1.3 -1+£124/0.0 -199+159/1.3 -91+75/1.2 -42+36/1.2
HD 168625 56390.32042| -32+79/0.4 53:64/0.8 15+36/0.4 43:32/1.3 | -109+108/ 1.0 147107/1.4 | -41+30/1.4 34:37/0.9
HD 168625 56391.39364| —-146+£92/1.6 -16+79/0.2 -10+44/0.2 41:42/1.0 | -186+£95/1.9 -12+100/0.1 —-65+41/1.6 19:38/0.5
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Table 4. Magnetic field values obtained from the mixed reduction amalysis (see Sedil 6). The table header gives also the porréimg acronym used in Figl 9 aind 10.

0419 97 abed Jaquinu 8Py

Bonn reduction and Potsdam reduction
Potsdam analysis and Bonn analysis

Star MJD (B2) [G] (N [C] | B2I[G] (N»[C] (B2) [G] (N [C] | B2I[G] (N»[C]
name H lines Whole spectrum H lines Whole spectrum
Legend BrPaVH: BrPaNH: | BrPaVA+: BrPaNA+ | PrBaVH: PrBaNH: | PrBaVA+- PrBaNA+
Fig.[d &[10 oBrPaVH oBrPaNH | oBrPavVA o¢BrPaNA | ocPrBavVH oPrBaNH | cPrBavVA oPrBaNA
HD 37020 56695.00802 —-119+98 -241+122| -38+45  -77+38 —78+98 1479 —-20+38  -20+33
HD 42088 56696.01523 -88+89 -19+106 | -67+49  -224+63 | -110:94 54+83 -90+41 2740
HD 44597 56695.02714 24694 -1+134 -9+54  -99+68 226+86 —28+69 28+38 -1+34
HD 44597 56697.01026 131+95 14:112 7+52 16:63 318+102 13584 125¢47  -20+44
HD 44811 56695.06127] —220+71 -44+106 | -89+44 25+61 -99+83 0+65 -23+36 1631
HD 44811 56697.04296  68+71 -15+96 28+41 52454 | -170+81 -31+74 -46+38 1637
HD 46056 56696.10906 133:178 261185 66+98 133107 | 123+134 66:96 27+43 1734
HD 259012 56696.08050 —210+124 58144 | -90+77  -10+£94 | -103+124 42:109 42+50 345
HD 259012 56697.18070 173139 -203+152| -41+88 -18+96 159122 -275+£106 | -12+47 50:46
HD 46106 56696.15970 179+93 122+136 —2+56 9381 165+88 58:74 1+37 31+33
HD 46328 56390.01868 347+61 21+94 388+42  -38+58 126+48 0+57 101+30 16+39
HD 46328 56390.98926 327+53 1170 285+35 11344 237+50 80:46 122+31 8828
HD 46328 56391.98301 405+56 —74+69 394+39  -69+48 378+62 -21+60 310+37 —2+38
HD 259105 56696.04939 -63+114 36:126 | —49+67 —7+76 | -144+121 55:89 -57+50  -11+39
HD 259105 56697.14766 —290£107 —-20+125| -103+67 20:78 | —304+106 —-2+94 -25+43 12:41
HD 46149 56696.17981 72+83 -126+114| -39+47 -137+65 33+99 -34+83 1+40  -75+40
HD 46150 56696.20165 0+75 -72+123 | -64+64 1981 -11+86 -52+74 17+37 33:34
HD 46223 56696.03492 —-177+84 134:120 | —206:61 18376 90+£115 204113 52+57 17383
HD 46202 56389.96740  53+65 -71+81 49+41 3449 143+68 51+65 56+43 1042
HD 46202 56390.96909 -17+64 -56+70 72+45 3149 | -57891 -250+61 | -172+51  -15+37
HD 46202 56391.96695  60+61 9781 32+41  -24+49 -54+74 24:51 -35+39 29:33
HD 46966 56696.216520 151+95 61+117 | -62+61 84+70 106+£101 11391 —22+44 64+42
HD 48279AC | 56696.12995 —-120+53 -88+73 -48+28  -78+38 21+60 -111+44 32424  -26+20
HD 48279AA | 56695.08564 —147+96 -10+132 | -126+54  -55+75 21+102 -19+74 -3+39 -4+33
HD 48279AA | 56697.06710 —-178+81 -104+105| -100+47 -101+62 -98+93 -61+89 -9+42  -43+41
HD 48279AB | 56695.11312 —333+157 105178 | —-192+78 63+:87 36+122 -11+95 1+49 46+38
HD 289002 56695.14829 -103:121 -371+137 | -145+73 -166+81 40+116 -344+113 —7+51  —74+52
HD 289002 56697.09174 -3+101 96+:154 34+70  -59+95 39+111 45:98 5+52  -81+50
HD 54879 56696.22992 -823+121 76:131 | —-566+55 6371 264+98  -136+84 142438  -63+33
HD 54879 56697.21206 —991+85 —70+£126 | —711+49 3768 | —791+93 -17+76 | —-312+37 6+32
HD 60848 56389.99168 -145+100 299125 52+63 76+:84 —-4+120 279123 | -61+71 66+70
HD 60848 56391.00382 —-171+112 6:141 | -207+74  -55+97 —22+160 62127 | -81+91 142:74
HD 64365 56390.03983 1+57 154477 -30+41  -45+56 -19+46 14+:38 -38+28 -6+28
HD 64365 56391.01866 -42+44 78:58 -38+30 35:39 80+48 4448 67+33 22:32
HD 64365 56391.99513 -99+48 4358 -27+31 -3+37 -84+41 33:49 -51+30 4+32
HD 72648 56695.18926 —139:63 —42+98 —77+42  -22+58 —76+64 -17+54 5+32  -13+28
HD 72648 56696.25037] -51+70 -53+89 -30+43 63:56 11+76 -3+50 -13+35 48+26
HD 72648 56697.23153 -21+62 -167+90 -27+41 -118+57 -13+67 -105+56 -3+33  -19+28
HD 72754 56695.20903 125:92 -199+124 79+39 —8+52 350+115 -51+78 141+37 3129
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Table 4. continued.

Bonn reduction and
Potsdam analysis

Potsdam reduction
and Bonn analysis

Star MJD (B2) [G] (N [C] | B2I[G] (N»[C] (B2) [G] (N [C] | B2I[G] (N»[C]
name H lines Whole spectrum H lines Whole spectrum
Legend BrPaVH: BrPaNH: | BrPaVA+: BrPaNA+ | PrBaVH: PrBaNH: | PrBaVA+- PrBaNA+
Fig.[@ &[10 oBrPaVH oBrPaNH | oBrPaVA oBrPaNA | oPrBaVH oPrBaNH | cPrBaVA oPrBaNA
CPD-573509| 56695.22706 —-340+129 -345+155| -102+77 -103t94 | —-299+125 -347/+122 6+57 —72+56
CPD-573509| 56696.26887 823+118 -193+125| 826+65 -36+69 613+107 -132+93 479+47 —7+44
HD 92206¢ 56390.05221]  55+88 -83+111 44+68 —-43+89 39+100 -29+100 94+67 25:66
HD 92206¢ 56391.0331§ -19+105 -63+123| -83+78 -112+91 -80+105 -56+96 | —-11/4+68 -102+65
HD 92206¢ 56392.00957 -26+81 95111 | -21+63 3086 | -118+127 16:121| -49+69 13+66
HD 92207 56390.08338 —-108+56 7%79 —-2+32 5946 | -123+56 -30+£52 -36+31 -19+31
HD 92207 56391.12308 65+64 6399 -51+38 0+49 1+62 2147 -88+29 —4+25
HD 93027 56695.27162  48+83 152127 61+55 153:85 47+89 6157 39+42 —2+29
HD 93027 56696.38026 52+117 70123 | -58+59 64:70 -1+75 92:56 -40+31 3826
HD 93027 56697.31560 1+88 113+106 | -38+52 4764 21475 22+62 21+34 —7+28
CPD-592624| 56390.13365 159+84 14899 6659 108:68 103+83 103:79 —4+52 5751
CPD-592624| 56391.14061 -111+87 27124 81+57 2174 —-79+91 2+99 64+57 -12+59
HD 93521 56390.09829 -45+91 128128 9+66 7+93 -85+90 30:84 -50+66 4+59
HD 93521 56391.09243 27+116 22(x133| -71+87 81+106 14+110 17385 -41+74 72+63
HD 93521 56392.10625 143+96 93+145 72479 -129+117 91+111 —-2+92 —2+78 —86+68
HD 95568 56391.06101]  77+61 12+63 51+35 14+41 43+59 —8+55 9+34 3133
HD 95568 56392.05073 190+58  -159+65 132+35 -80+42 159+59  -135+54 58+33 —70+33
HD 97991 56390.11730  38+58 -58+75 —-24+40 -105+50 -10+59 —-40+£56 6+42 —-67+40
HD 97991 56391.10899  58+60 -42+80 11+45 -60+60 0+60 -43+60 —45+46 —36+45
HD 97991 56392.13246 -48+74 5796 4+58 42+73 21+78 -8+52 44+43 16+£33
HD 101008 56390.16555 -74+64 24+73 —43+44  -18+49 | -104+64 -5+63 —75+41 —-23+39
HD 101008 56391.17133  48+61 76:70 23+39 102-46 54+65 11064 -25+41 103:39
HD 101008 56392.08219 -68+71 -14+71 -87+43 -34+49 -67+63 -24+61 | -107+37 —22+37
HD 102475 56390.19202 149+61 —-209+70 41+38 -58+44 128+58  -115+58 15+33 4+34
HD 102475 56391.19745 8+53 -17+64 -3+35 —27+44 -78+60 26+56 -60+35 —26+34
HD 102475 56392.14893 -167+58 8890 —72+40 -12+59 | -193+58 -50+51 -68+34 2+31
HD 102475 56695.30093 4+68 14485 —64+37 146:47 | —152+69 15%60 -50+30 68:29
HD 102475 56697.25048 -80+80 -15+100| -75+45 -21+56 68+71 -34+58 35+30 —8+28
HD 112784 56390.22043 -4+51 -37+80 7337 —4+55 -84+51 2+46 —-29+31 -21+30
HD 112784 56391.21647 —60+55 -36+73 —-49+41 —70+£50 —75+62 29+64 —76+38 —-66+37
HD 112784 56392.16517 —165+72 3699 | -109+51 24+63 | —129+71 —-48+59 -87+38 -43+36
HD 116852 56390.28095 -42+68 —-80+87 —29+51 —24+62 —-79+73 —-68+78 —-64+51 —47+51
HD 116852 56391.27553  32+102 -13+126| -88+78 5+97 155+117 61118 82+84 12:84
HD 117357 56390.25627 237+104 -52+123 85+75 -127+92 183+105 -78+99 33+69 —49+67
HD 117357 56391.23323 -321+130 168140 | -213+84 5898 | -300+120 208110 | -105+77 72:73
HD 118198 56390.23473 7+58 -53+79 10+35 —57+44 -42+61 15155 -33+35 65:34
HD 118198 56391.25536 -115+63 -51+82 | -162+44  -55+54 -71+73 1+70 | -145+44 —8+43
HD 118198 56392.17514  81+74 -102+97 11+38 —-32+53 18+75 -131+72 —21+46 -30+43
HD 125823 56696.31364  74+78 -53+136 34+57 —-80+111| 164+81 -51+101| 102+40 -14+62
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Table 4. continued.

Bonn reduction and
Potsdam analysis

Potsdam reduction
and Bonn analysis

Star MJD (B2) [G] (N [C] | B2I[G] (N»[C] (B2) [G] (N [C] | B2I[G] (N»[C]
name H lines Whole spectrum H lines Whole spectrum
Legend BrPaVH: BrPaNH: | BrPaVA+: BrPaNA+ | PrBaVH: PrBaNH: | PrBaVA+- PrBaNA+
Fig.[@ &[10 oBrPaVH oBrPaNH | oBrPaVA oBrPaNA | oPrBaVH oPrBaNH | cPrBaVA oPrBaNA
HD 125823 56697.29987 444+98 56130 | 325+78 81+98 | -246+104 -90+87 24451 -33+46
HD 144470 56390.30562  69+63 -82+72 97+44  -114+52 21+76  -140+124 15+51 -167+101
HD 144470 56390.39328  22+53 -56+64 -12+38 345 —21+58 —41+57 -21+39 7+39
HD 144470 56391.41532 -184+62 -12+91 | -105+46 5869 | —248+67 9759 | -125+42 3240
HD 144470 56392.19109 -44+68 -98+88 43+48 4+60 -82+68 -131+74 -40+49 —37+48
HD 144470 56695.33098 0+73 3196 -50+43 63:59 25+72 -117+71 7+35 -52+36
HD 144470 56697.28215 -61+92 76103 | -34+56 4861 96+133 242134 1+55 19+54
HD 152218A | 56696.35275 —100+91 168:113 | -38+53 6+66 -37+91 12579 -19+36 5+34
HD 152246 56696.33095 -127+84 -126+110| -55+49 74+65 -94+91 —-63+79 1+36 16+£35
HD 152246 56697.38746 —-187+109 226:140| -11+60 48:77 -87+103 174-89 11+39 -5+35
HD 152590 56695.35024 -96+76 -57+101 0+47 -37+53 8+84 -32+73 13+33 -50+31
HD 152590 56697.33950 201+94 —22+107 | -75+52 -30+59 186+86 —24+79 -4+38 —12+37
HD 157246 56695.38144  41+101 -43+129 28+62 -60+78 25+100 -13+99 29+40 3342
HD 157246 56697.36658 —203+126 54:147 | —203+80 —-75+91 | -148+95 -95+103| -78+42 —86+47
HD 157857 56390.36847 —149+74 —-40+88 —47+47 -55+58 | —-151+70 -18+60 -54+43 —26+37
HD 157857 56391.30226 -83+92 424113 | -12+58 15+78 52+79 70:68 -14+47 -8+41
HD 163800 56390.40811 -62+45 -10+66 —74+35 1047 —76+56 -36+56 -82+36 —26+37
HD 163800 56391.31606 8+75 -103+89 40+49 —-68+61 | —151+75 -38+73 —27+47 —-49+46
HD 164492D | 56391.36958 —-168+72 —-8+113| -15+53 —47+79 80+66 -4+51 85+49 —2+39
HD 164492C | 56391.34802 602+58 -19+70 537+40 3550 525+63 -39+61 440+41 40:41
HD 164492A | 56391.33203  19+81 42488 -52+49 5+59 58+68 22+65 -15+40 10:40
HD 168607 56390.34744  23+98 11591 -16+57 44+64 3+199 90:163 | -20+47 —-10+45
HD 168625 56390.32042 -99+103 199125 -8+29 40:48 -33+88 19+67 1+36 25+32
HD 168625 56391.39364 —101+89 —-31+118 | -50+42 3249 | -186+101 -24+85 —7+43 14+:41
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Fig. 3. Same as Fid.l1, but for the magnetic standard star HD 125828nadd on the 8th of February 2014. From the linear fit we obtai
(B;)=570£99 G anN,) = 12+82 G.
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