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Abstract

We extend knowledge of the soft X—ray spectrum of the intrinsic wind
emission from O—stars with a CHANDRA LETG observation of the O9.5II star
delta Orionis with a duration of 100ks. This is the first viable high—resolution
long—wavelength X—ray spectrum of any hot star.

Our first goal is to identify line features of cool (low—ionized) ions upto

80 Angstrom (Pollock 2007).

The second goal is a fit to the total spectrum applying different

plasma models, such as a Non—Equilibrium (NEI) or a Collisional Ionization

Equilibrium (CIE) model and to distinguish between them.
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Fig 1. The fitted three temperature CIE model (red) and observed LETGS (black)
spectrum of delta Ori.

Two fits to the spectrum have been made, one CIE and one NEI (see Table 1 and 2).

Fig.1 shows the LETGS spectrum of delta Ori together with a three temperature
fit applying a CIE model from SPEX. The fit results of the CIE and NEI model
are given in Tables 1 and 2. The u—value (n t) in the NEI method is that high that
this approach becomes identical to an equilibrium model.
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Parameters

log Vi3 [cm—2]

Ty | keV]| 0.096(.006) 0.094(.003)
TL [ke V] 0.194(.008) 0.189(.004)
T5 [ke V] 0.584(.013) 0.574(.010)

a.j.j.raassen@uva.nl

oA [1052cm —3]
AT [10% e —3]
AL [10%1cm —F]
I AT 76 | 1052 crn — |

2.00(.19)
3.02(.22)
3.10(-42)
8.12(.51)

1.78(.18)
3.03(-19)
3.48(.25)
8.29(.36)

1 [103erg/s]|
Lorea[10% org/s]
L x=x[103 erg/s]
g [103 T ore/s]

0.88
3.84
4.90
9.62

0.91
3.70
5.21
2.82

Tabel 1. Temperature and emission measure values for the CIE and NEI fit to the

LETGS spectrum of delta Ori.
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Parameters CIE NEI

C 0.91(.08) 0.86(.07)
~ 0.88(.09) 0.83(.08)
O 0.62(.04) 0.61(.04)
Ne 0.69(.12) 0.59(.08)
Mg 0.71(-12) 0.64(.09)
Si 0.81(.08) 0.79(.07)
Fe 0.50(.04) 0.46(.04)
w — nt[10Mlem—3s] — 2.6(.3)
x2/d.o.f. 5832/4866 5769 /4865
p 1.20 1.19

Tabel 2. Abundances for the CIE and NEI fit to the LETGS spectrum of delta Ori.
The abundances are relative to solar values by Anders and Grevesse (1989)
except for Fe, for which we used Grevesse and Sauval (1999).

The resemblance of the CIE and NEI fit will be investigated into more detail.

Apart from the 3-T fits a differential emission measure (DEM) modelling was
made using the regularization method given in SPEX (Kaastra et al. 1996).

The result is given in Fig. 2.
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Fig 2. DEM of the LETGS spectrum of delta Ori.
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