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Abstract. The presence of Satellite Absorption Components (SACs) in the N V resonance lines 
of 20 Oe stars of different spectral subtypes is considered. We calculated the values of the 
apparent rotational and radial velocities, the random ion velocities, as well as, the Full Width at 
Half Maximum (FWHM) and the column density of the independent regions of matter which 
produce the main and the satellites components of the studied spectral lines. We examine also 
the variations of these physical parameters as a function of the spectral subtype. 
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INTRODUCTION 

The DACs/SACs phenomenon [1, 2, 3] is able to explain the peculiar and complex 
spectral line profiles that we observe in the spectra of  Oe and Be stars. The presence 
of Satellite Absorption Components (SACs) in the N V resonance lines of 20 Oe stars 
of different spectral subtypes is considered. Using the Gauss-Rotation (GR) model [3, 
4] on the spectra of 20 Oe stars, taken with International Ultraviolet Explorer (IUE), 
we detect that the N V resonance lines consist of one to four Satellite Absorption 
Components (SACs). With the above method we calculate the values of the apparent 
rotational and radial velocities, the random velocities of the thermal motions of the 
ions, as well as the Full Width at Half Maximum (FWHM) and the column density of 
the independent regions of matter which produce the main and the satellites 
components of the studied spectral lines. We also examine the variations of these 
physical parameters as a function of the spectral subtype. 
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THE PHYSICAL PARAMETERS IN THE N V REGIONS OF 20 Oe 

STARS AS A FUNCTION OF THE SPECTRAL SUBTYPE  

Our sample includes the subtypes O4 (one star), O6 (four stars), O7 (five stars) O8 
(three stars) and O9 (seven stars). In our sample we detect that the N V spectral lines 
consist of one component in 2 stars, two components in 7 stars, three in 9 stars and 
four in 2 stars. 

In Fig. 1, we present the N V doublet of the O9 star HD 34656, and its best fit. The 
best fit has been obtained with three SACs and one emission component for each 
member of the doublet. The graph below the profile indicates the difference between 
the fit and the observed spectral line. Below the fit we present the decomposition of 
the observed profile to its SACs. 

FIGURE 1.  The N V resonance lines (  1238.821, 1242.804 Å) in the spectrum SWP18941 of HD 
34656. Each of N V spectral lines consists of three SACs and one emission component. Below the fit 
one can see the decomposition of the observed profile to its SACs. 

The Apparent Radial and Rotational Velocities 

In Fig. 2a,b we present the mean values of the radial velocities (Fig. 2a) and the 
rotational velocities (Fig. 2b), of the N V independent density regions of matter which 
create the 1, 2 or 3 satellite components for each of the N V resonance lines (
1238.821, 1242.804 Å), as a function of the spectral subtype. 

In the N V region we detect two groups of radial velocities. The first one has values 
between -2300 and -1500 km/s and the second between -500 and -100 km/s.

We detect the same phenomenon in the case of the rotational velocities with values 
between 1800 and 1100 km/s for the first and between 400 and 200 km/s for the 
second group. 
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FIGURE 2a,b.  The radial velocities (left) and the rotational velocities (right) of the independent 
density regions of matter which create the 1, 2, 3 and 4 SACs of the N V resonance lines (  1238.821, 
1242.804 Å) as a function of the spectral subtype. 

The Random Velocities and the Full Width at Half Maximum 

(FWHM)

In Fig. 3a,b we present the random velocities of the thermal motions of the ions 
(Fig. 3a) and the Full Width at Half Maximum (FWHM) (Fig. 3b), of the 1, 2 or 3 
satellite components of the N V resonance lines (  1238.821, 1242.804 Å), as a 
function of the spectral subtype. 

There are two groups of values of the random velocities. The first has values 
between 400 and 200 km/s and the second between 150 and 80 km/s. 

We detect the same phenomenon for the FWHM, with values between 18 and 10 Å 
for the first and between 6.0 and 2.0 Å for the second group. 

FIGURE 3a,b.  The mean random velocities of the thermal motions of the ions (left) and the Full 
Width at Half Maximum (FWHM) (right) of the 1, 2, 3 and 4 SACs of the N V resonance lines (
1238.821, 1242.804 Å), as a function of the spectral subtype. 

The Column Density 

In Fig. 4a,b we present the Column Density (CD) in 1010 cm-2 for the independent 
density regions of matter which create the 1, 2 or 3 satellite components of the N V 
resonance lines (  1238.821 Å in Fig. 4a and  1242.804 Å in Fig. 4b), in all the stars 
of our sample, as a function of the spectral subtype. We detect also two groups of the 
values of the column density. The first has values between 5 ×1010 cm-2 and 3 ×1010

cm-2 and the second about 2.5 × 1010 cm-2.
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FIGURE 4a,b.  The Column Density (CD) in 1010 cm-2 of the N V resonance line at  1238.821 Å (left) 
and  1242.804 Å (right) for the independent density regions of matter which create the 2, 3, 4 or 5 
satellite components as a function of the spectral subtype. 

CONCLUSIONS 

We found that the N V regions present similar values of radial and rotational velocities 
and FWHM with the C IV regions [7]. We detected higher values of random velocity 
and lower values of column density than the C IV [7] regions. In [1, 5, 6] it is noted 
that there are two mechanisms which create the radial velocities. The first one creates 
high and the second one low radial velocities. We detect the same phenomenon for all 
the studied parameters, which present two levels of values. The first has high values 
and the second has low values. 

ACKNOWLEDGMENTS

This research project is progressing at the University of Athens, Department of 
Astrophysics - Astronomy and Mechanics, under the financial support of the Special 
Account for Research Grants, which we thank very much. The project is co-financed 
within Op. Education by the ESF (European Social Fund) and National Resources, 
under the “Pythagoras II” project. This work also was supported by Ministry of 
Science of Serbia, through the projects: Influence of collisional processes on 
astrophysical plasma line shapes - P146001 and Astrophysical spectroscopy of 
extragalactic objects - P146002. 

REFERENCES

1. B. Bates, D. R. Halliwell, Mon. Not. R. Astr. Soc. 223, 673 (1986). 
2. E. Lyratzi, E. Danezis, AIP Conf. Proc. 740, 458 (2004).
3. E. Danezis, D. Nikolaidis, E. Lyratzi, A. Antoniou, L.  Popovi , M. S. Dimitrijevi , Mem. Soc. It. 

Suppl, 7, 107 (2005). 
4. E. Danezis, D. Nikolaidis, E. Lyratzi, L. . Popovi , M. S. Dimitrijevi , A. Antoniou, E. 

Theodosiou, PASJ 59, in press (2007). 
5. M. L. Franco, E. Kontizas, M. Kontizas, and R. Stalio, A&A 122, 9 (1983).
6. S. R. Cranmer, S. P. Owocki,, ApJ 462, 469 (1996). 
7. A. Antoniou, E. Danezis, E. Lyratzi, D. Nikolaidis, L. . Popovi , M. S. Dimitrijevi , “A Statistical 

Study of Physical Parameters of the C IV Density Regions in 20 Oe Stars”, in this volume, (2007). 

213

Downloaded 11 Oct 2007 to 134.104.17.177. Redistribution subject to AIP license or copyright, see http://proceedings.aip.org/proceedings/cpcr.jsp



 
 
    
   HistoryItem_V1
   AddNumbers
        
     Range: all pages
     Font: Times-Roman 10.0 point
     Origin: bottom centre
     Offset: horizontal 0.00 points, vertical 44.64 points
     Prefix text: ''
     Suffix text: ''
     Use registration colour: no
      

        
     
     BC
     
     210
     TR
     1
     0
     57
     211
    
     0
     10.0000
            
                
         Both
         4
         1
         AllDoc
              

       CurrentAVDoc
          

     0.0000
     44.6400
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2.0g
     Quite Imposing Plus 2
     1
      

        
     0
     4
     3
     4
      

   1
  

 HistoryList_V1
 qi2base




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>







    /HEB (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [594.720 841.680]
>> setpagedevice


	copyright1: 


