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The enigmatic radio emission from 6* Orionis A
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Abstract. The bright stam® Orionis A, the third most luminous OB star in the Orion
Trapezium Cluster, is known as a strongly variable nonrttarradio source. The physical
nature of the emission mechanism has been a matter of debegeadmost two decades.
In this contribution we re-analyse available radio dataombination with near-infrared
observations to investigate the radio-emission mechaaisthe nature of the underlying
stellar source. The constraints on the size of the non-thleradio emission imply the pres-
ence of very large magnetic structures, while the infrarath duggest the stellar source
is a pre-main sequence intermediate mass star. We themfggest that the flaring radio
emission ob* Orionis A emerges from strong magnetic shearing and reatiomebetween
the magnetic (possibly chemically peculiar) intermediatass stag® Orionis A2 and its
circumstellar disk.
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1. Introduction During repeatedly observed flaring events at
A = 2cm and 6cm, the source had been

. 1 it . .
Tthe .Otilhecw ?”O?Itsh AO'S. a I“mt;n?usmOEt% the brightest radio source in the whole Orion
star in the center of the Lrion Nebula LIUSean 15 cluster. The radio emission is vari-

ngh_ spat|a_l rgsolutlon imaging an_d IOhOto'able with a ratio of 40 between the strongest
metric monitoring actually revealed its stella

S : 3fare and the quiescent level (Felli etlal. 1993).
multiplicity (Lohsenl1975| Baldwin & Mattz=i During an extensive monitofing, lasting 250

1976; | Petr et al. 1998). The primary compog ; ; ;
e ; : ays, Felli and co-authors noticed that the time
nent.o OrAlLisa 80:5V h'gh'mé?SS star that cale of the variability must be smaller than the
IS epllpsed byaT Tauritype star with an orbit ampling interval of 10—20 days. Furthermore,
perloddgcl)foP;GASZA_d. The tetrttlja;y r%?nsp_oxfntthurchwell et dl.l(1987) found the source to be
Bameo o fl qi 1S SEpara ed o fl | unpolarized at 2 cm (either circular or linear)
u%I:nO\'/vn and its stellar properties are mostly,, 5 jeye| of less than 5% and resolved at a res-
: 1 o - olution of 0.1”. The nature of the radio emis-
: Wpat makes Oh” A SFI’eC:jf' 1S th_e (_jetecr;]- sion, variable but associated to a large struc-
tion of strong, nonthermal racio emission t %Jre, as well as the identification of the unique

had first been found by Garay et al. (1987) a ; :
T * . ource (which component of the triple system
Churchwell et l.[(1987) in VLA observations. oo beén o puzzling e eines thon )
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nonthermal emission region is rather large, 1
mas corresponding t60.45AU, or to 20R,,
for 1R, = 4.5R,. The size of the magneto-
sphere (Alfvén radiu®ka, André et al. 1988)
i . . for mass loss rate I®Myyr! and terminal
[ g' A Orionis ‘ wind velocity v, ~ 300 km s! (Montmerle
-05 25 OT.4| + this volume) may reach 2B. only for a mag-
netic field strength of 10 kG.
\ 1 6* OriA2 seems very similar to the young
il

radio-emitting magnetic B star S1, in th®©ph

\ cloud, also presenting a nonthermal source sur-
} \ T rounded by a thermal extended halo (André et
/ / al. 1988).

Declination
o
=
o
1

3. Infrared observations

or.8- VLA +

‘ ‘ In order to investigate the stellar characteris-
05 % 4837 4836 4835 tics of the radio emittew® OriA2 we ana-
Right Ascension lyzed near-infrared data from the literature to-
gether with new measurements obtained with
the ES@QADONIS and ES@NACO adaptive
optics instruments (Petr-Gotzens & Massi, in
prep.) Whenever speckle imaging or adaptive
, ) . optics techniques were used, we could extract
Fig. 1. Radio morphology of"Ori A atlarge-scale jngjyidual near-infrared photometry for both,
(L beem 014 19,1 2o, Chuchvel ¥ oriag i 0L Suprsingy. e fnd
beam.A = 6 cm, Garrington et al. 2002). that the system brlg.htness atJ, H, orK-band, as
reported by the various authors, shows a large
discrepancy (up te- 0.5™ at J,~ 0.6™ at H,
2. New results from radio ~0.8M at K.),.Which is Iargler.than t.he typically
observations — radio structure quoted mdlwdual_ uncertainties. Either the pho-
tometry is complicated due to the large crowd-
Recent radio observations carried out witing in the Trapezium or the source is vari-
MERLIN and global VLBI providing sub- able. On the other hand, the brightness ratio of
mas astrometry have finally solved the post'Ori A1/6*Ori A2 is rather consistent across
tional uncertainty of th&*Ori A radio source: different authors. As there is no good reason
Garrington et &l. [(2002) indisputable associwhy a specific measurement from a certain
ated the radio emission with the visual comgroup of authors should be preferred, we trans-
ponent'Ori A2. late the range of photometric results to an un-
In Figure[d we show the radio imagecertainty in the near-infrared colours and mag-
of *Ori A by Churchwell et al. (1987), nitudes of#*Ori A2. Consequently, the pos-
partially resolved at the VLA resolutionsible space for the radio emittétOri A2 in
of 0.1, together with the VLBI image of the colour-colour diagram (Fi@l 2) and colour-
Garrington et 21.1(2002), also just resolved at thagnitude diagram allows for a number of
mas. We postulate here, that the radio emissioalid interpretations of its stellar nature.
indeed is a combination of thermal emission From the colour-colour diagram we deduce
coming from a large (VLA-resolution) source that #*Ori A2 might either be a slightly ex-
and non-thermal emission coming from dincted late-type dwarf or a highly extincted
much smaller (VLBI-resolution) source being/Ay > 3mag) early type star (see also
responsible for the strong variability. Still, theSchertl et all 2003). However, the observed J-
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ing rate, smaller than 10 days (Felli et al. 1993)
could be related to the fast rotation period
] (of few days) of Herbig Be stars. In order to
1 provei) eventual periodicities in the non ther-
] mal emission and) the presence of a constant
thermal emission, future simultaneous VLBI
and VLA observations are scheduled.
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