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THE NATURE OF THE COMPACT OBJECT IN THE HARD X-RAY
SOURCE 4U2206+54

J. M. Torn^joii,' 1. Kreykoiibohni,^ A. (3rr,'  ̂ L. Titarchuk,"^ and I. Negueruela^

We present an analysis of archival R X T E  
and B e p p o S A X  data o f the X-ray source 
4U22064-54. For the first tim e, high energy  
data (> 30 keV ) is analyzed. The data is 
well described by com ptonization m odels in 
which seed photons w ith tem peratures be­
tween 1.1 keV and 1.5 keV are com ptonized  
by a hot plasma at 50 keV thereby produc­
ing a hard tail which extends up to 100 keV . 
Prom lum inosity argum ents it is shown that 
the area of the soft photons source must be 
small (/ 1 km) and that the presence of an
accretion disk in this system  is unlikely. Here 
we report on the possible existence of a cy­
clotron line around 30 keV . The presence of a 
neutron star in the system  is strongly favored 
by the available data.

i. INTRODUCTION

High Mass X-rav Ihiiaries (HMXRBs) arc oft('ii 
siibdivid('(l in two broad catc'goi ic's dopending on the 
!> ])(' of tlu' o])ti(.‘al (‘oini)anion: Snpcrgiant systems 
and Be/X systcans. The vast majority of t lu'sc' High 
Mass X-ra\- BinaiT's harbour X-ray pulsars. Around 
7()'X of all known X-ray pulsars are in Be/X-ray sys­
tems. These aix' believed to l)e Nonng neutron st ars 
with relatiw'ly st i’ong magiu'tic helds {B ~  10̂ '̂  G). 
Among th(' handful of HMXRBs not displaying the 
X-ray pulsations, three show the tyi)ieai charaet ('r- 
isties of black hole transi('iils. There are however 
oth('i' HMXRBs in whieh pulsations hav(' not been 
det('ct('d. in s})ite of intensive sc'arelu's. that do not 
display the characteristics of black hole candidates. 
The nature of their compact objects is therefore un­
known. One such svstein is 4U220()+r)4.

2. THE NATURE OF 4U2206+54

We have analyzed X-ray data in three different 
epochs. The source presents ’state transitions’ be­
ing harder when dimmer. The spectra can be well 
described by comptonization models. We use ei­
ther thermal comptonization (compTT) or Bulk Mo­
tion Comptonization (bmc). These models describe 
seed photons with temperatures between 1.1 keV and 
l.hkeV that are upscattered by a hot plasma at 
50keV . This produces a hard tail which extends at 
least up to 100 keV . We demonstrate that the lumi­
nosity of the soft photon source is in contradiction 
with its high temperature (above ~  1 keV ) if this 
source is an accretion disk. The area of the soft pho­
tons source must be small {r ^  1 km) and, lacking 
of accretion disk, the natural (and maybe the only) 
possibility is a hot spot over a NS surface. These 
conclusions are supported by the presence of an ab­
sorption dip around 30 keV which we interpret as a 
cyclotron feature. Although its detection is uncer­
tain it is detected with two different instruments in 
three different epochs.
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