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Abstract. Recently, Donati & Wade (1999) have claimed ratharebular emission lines. They conclude that the continuum po-
spectacular, large, variable circular polarisation in the optidafisation must be produced within the immediate (spatially un-
continuum of©! Orionis C, obtained with th@chelle spec- resolved) circumstellar (CS) environment of the star. Eversberg
tropolarimeter MuSiCoS. However, based on experience withal. [1998) failed to detect any depolarisation in the strong H
the William-Wehlau spectropolarimeter, a similar unit using twoebular line, although they possibly could have, had they had
fiber feeds, we suggest that this is the spurious result of insthigher resolution and S/N.
mental effects. We propose a remedy to eliminate the effect.  Among the possible causes of this unusual continuum po-
larisation, Donati & Wade invoked some kind of CS disk as the
Key words: instrumentation: polarimeters — methods: obsemost likely explanation. However, the level lifiear contin-
vational — techniques: polarimetric — stars: individ#dlOri C  uum polarisation should be even larger, contrary to the previous
stars: magnetic fields — stars: early-type observations of Leroy & Leborgne (1987), despite the latter au-
thors’ reporting of variability.

1. Background
2. Instrumental problems?
©' OriC is the brightest and hottest member of the Orion

Trapezium cluster at the heart of the bright HIl nebula M42 e MuSiCoSechelle spectropolarimeter (Baudrand &fin
Previous optical/UV observations going back many years (Con§24; Donati et al. 1999) used in Donati & Wade's (1999) in-
1972: Walborfi 1981; Walborn & Panek 1984 Stahl €t al. :ng\g@stlgatlon uses twin fibers to transfer the double split beam
Walborn & Nichols 1994; Stahl et &I, 1996) have shown th&fMerging from the polariser, to the spectrograph. The star is
©! Ori C may be the O-star equivalent of a magnetic Ob”qd@aged d|rectly_0nto each of the twin fibers. From beam ratios
rotator. Recent X-ray observations (Gaget al 1997; Babel & at the detector in the spectrog_raph, the wavelength-fjepend(_ant
Montmerlé 1997) indicate a modulation in the 15.4 day rotatiotfokes’ parameters can be derived. From an appropriate choice
cycle, with a likely surface magnetic field of several 100 G. I doubleratios (e.g. Eversberg et al. 1998; Tinbergen 1996),
an attempt to detect the magnetic field via Zeeman splitting (g€ fractional values af(A) = Q(A)/1(A), u(A) = U /I1(A\)
ing high resolution optical spectropolarimetry in circular mod&ndv(A) = V(A)/I(}) can attain very high precision in prin-
Donati & Wade [1999) have reported null detections with 258P!€, limited mainly to photon statistics and nearly impervious
G 1o error bars for any longitudinal component of a surfad@ Pixel-to-pixel sensitivity variations. o . .
magnetic field averaged over the stellar disk. If the field is a EVersberg et all (1998, 1999) used a similar setup in their
dipole, the pole strength must be below some 1800 G. This ngiFently built William-Wehlau (WW) spectropolarimeter. The
result is in agreement with the estimation of an upper thresh&ft@ior difference between the two apparati is thatthe WW instru-
for B, by Eversberg et all (1998). ment employs two quarter-wave plates (QWPS) simultaneously
Donati & Wade [(1999) also noted the unexpected discol2 measure, v orv, while MuSiCoS uses either a QWP to mea-
ery of strong, time-variable continuum circular polarisation iRUrév or no plate atall, butinstrumentrotation to measpaed
the optical spectrum oB®' Ori C, reaching values as high as’ I addlyon, as with MusSiCos, Eversberg etal. (1998) find
3.8%! As support for the reliability of this result, they note th& Scatter in continuum (i.e. broadband) polarisation from one

presence of depolarisation structure associated with the strépfgsure to another, when stars are observed (see their Fig. 4).
Typically, the scatter isv1% in ¢, v or v from one exposure
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The MuSiCoS instrument, being very similar in general cofehaves like a flat field source, which as Eversberg ét al. {1998)
cept, leads to a similar scatter of 0.8% in broadbgnd or v  have shown for their similar apparatus, shows little fluctuation
(Donati et al[ 1999). However, details between the two instrand lower polarisation. Of course, in the cas®éfOri C, about
ments differ, so that the quantitatively similar scatter in contii/3 of the light at the peak of &l at Donati & Wade’'s[{1999)
uum polarisation may be a coincidence. For example, the raticspiectral resolution is stellar (continuum + emission + absorp-
analyser splitting angle to fiber core diameter is quite differentiion), so the polarisation does not necessarily fall to zero at line
the two instruments, leading to possibly stronger chromaticipgak. In fact, for zero intrinsic and instrumental polarisation of
in the WW instrument; on the other hand, MuSiCoS has fibemgbular Hy (the normal case), one expects the observed circu-
that are twice as small in core diameter as those in the WW par polarisation, based on the relative line to continuum flux at
larimeter, and thus being more sensitive to positioning erroliie peak, to fall to c. 1/3 of the continuum value (regardless
Note that this continuum effect is completely independent of its origin), as seen. Eversberg et al. (1998) failed to see any
the Donati & Wade (1999) magnetic field upper limit and doesgnificant instrumental depolarisation imtbrobably because
not affect that result. of their much lower spectral resolution.

While small in the context of transmission at the fiber in- As a first check of the spurious nature of the continuum cir-
terface, this~ 1% scatter is large (even fatal in most cases)lar polarisation ir®* Orionis C, one should use MuSiCoS to
for astronomical work on continuum or absolute line polarisaeasure simultaneous circutardlinear polarisation across the
tion. In the case of the WW spectropolarimeter, Eversberg etldky line. If the above explanation is correct, as already appears
(1998) have shown that the scatter is most likely due to smhighly likely based on our experience with the WW spectropo-
inhomogeneities in spatial surface sensitivity across the facdarimeter, one would expect the same to occur as in circular
the fibers, combined with varying average position of the star polarisation, i.e. one would expect to find (spurious) variable
the fibers from one exposure to the next. This causes the beamtinuum linear polarisation. In fact, Eversberg etlal. (1998)
intensities (and their ratios) to fluctuate, depending on exactlifeady showed the same spurious continuum polarisation in
where the star is focussed on the fibers. It has nothing to do waihy of ¢, « andwv in their data using the WW spectropolarime-
intrinsic polarisation of the source. Presumably, small guidirigr. A more definitive check would be to compare observations
errors are the main cause of the star’s average position on ¢fi@stronomical sources (rather than local dome-flats) that are
fibers changing from one exposure to another. Even a smatiform and extended (e.g. planets in this context) with point-
change in position is apparently enough to cause this effect.like stellar light.

In contrast to stellar light, Eversberg et al. (1998) find that
extended sources (e.qg. flat fields) do .not fluctuate by more t@rhemedy
0.02% () and are of much lower residual value (especially in
v, where the source polarisation is less likely to be significantly the WW spectropolarimeter, we have already eliminated the
different from zero; see their Fig.5). Since fiber transmissidrfoblem of rotation-angle dependence of the retardance in the
generally falls off towards shorter wavelengths, the effect bachromatic QWPs, as noted by Eversberg et al. (1998), by pro-
comes gradually worse towards the blue. Note that it is not iniding better mountings for the two QWPs. The next step is
portant whether the extended source is local or at “infinity” (i.€0 eliminate the illumination problem of the fibers (the same
astronomical); what is important is the uniform illumination oprocedure could be applied to MuSiCoS). One possibility, in
the fibers. principle, would be to add a lenslet in front of each fiber, to

Based on the above experience of Eversberg et al. [1998)age the entrance pupil instead of the star onto the fibers. This
it appears very likely that the continuum circular polarisatiols however a very awkward solution, given that the instrument
observed by Donati & Wadé (1999) is spurious: The contiff built already; such lenslets would also have to be extremely
uum + photospheric-line polarisation (in circular magds a Small and precisely mounted in the two beams.
result of the stellar light (i.e. a point-spread function), which We believe that a much simpler solution to try is to mount
with a 2-fiber system is known to fluctuate, as discussed abo@eRolished, highly uniform interface plate onto the fiber input
As can be seen from the data of Donati & Wade (1999), ti§@ds, using a cement of similar index of refraction. In this way,
continuum circular polarisation i®' Ori C fluctuates by close the coupling of the beams to the fibers will be much less suscep-
to 1% rms, even including the freak 3.8% deviation observéfle to sensitivity variations across the fiber faces. This is being
near Hv 1997 on Feb 20 The component of narrow emissiorexplored on the WW spectropolarimeter and could be done on
line flux on the other hand is dominated by the nebular ligMuSiCoS, as well as the new ultra-efficient spectropolarimeter
of the Orion Nebula, which is an extended source. It therefdrPaDONS planned for use at the Canada-France-Hawaii tele-
scope in the near future. If 1% fluctuations are important, this

! Donati & Wade (1999) note that polarisation spectra of other stagRould also be considered for any other type of fiber-fed device.
obtained on the same nights@s Ori C show no similar high contin-
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