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It is already known that all the stars of
the same, spectral type and luminosity
" & class present-the same absorption lines
ilin their spectra -
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In the UV spectral region, some hot emission stars
(Oe and Be stars) present some absorption
components that skoir ake in their ‘spectra,
according to'the classical physical theory.

My researchers” have observed the existence -of
these'alxorpﬁon C onents shifted to the violet or
red side of the maﬁectral line. These components
were named Discrete or Satellitg  Absorption
Components~. They probably originate*in separate
regions that have different rotational and radial
velocities. . - i
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‘e.g. Doazan 1982, Danezis et al. 1991, Doazan et al. 1991, Lyratzi et al.
2003, 2007, Danezis et al. 2007

"Bates & Halliwell 1986; Danezis.et al. 2003; Lyratzi & Danezis 2004




In these figures we can see the comparison of Mg II
resonance lines between the spectrum of a normal B
star and the spectra of two active Be stars that present
complex and peculiar spectral lines. In the first figure
we observe a combination of an emission and some
absiliption components (P Cygni). :
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The Si IV resonance lines have also a peculiar
profile in the Be stellar spectra, which indicates a
multicomponent nature of their origin region.

The whole ' observed
feature of the Si IV
resonance lines is not the
result of a uniform
atmospherical region,
but it is constructed by a
number of components,
which are created in
different Tegions that
rotate and move radially
» \ ~ with different velocities.




Danezis, E., Nikolaidis, D., Lyratzi, E., Antoniou, A. Popovic, L.C., Dimitrijevic, M.,
PAS]J, 2007

We can calculate some*impestant parameters of the
depsity regions -that construct” the Discrete or
Safellite Absorption Components_like:

w® L
>Appa1’én£‘rotational VQIO* of absorbing or emitting density layers
(Viot) ;

» Apparent radial velocities of absorbing or emlttmg density layers (V. 0)
» The Gaussian standard deviation of the ion random:fiotions (o)

>The optical depth in the center of the absorption or emission
components (&,)

-

>The random velocities of the 1ons (vrmom)
»The FWHM

»>The absorbed or emitted energy (Ea, Ee)

» The column density (CD)




Our research -

In this application we study the UV Si IV AA

1393.755, 1402,778-A resonance lines in the spectra

of 20 Be stars of different spectral subtypes and

1. we calculate the above mentioned parameters

2. we gresqnt the variation of them as a function
of the stars’ eff‘fye temperatures

e
We give also the Linear Regression and.the Linear Correlation
Coefficient R? :
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The Data .
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In this figure, we see theSilV douMlet of the B2 Ve star HD 58050 and
its best fit. The best fit has been obtained using two absorption
components. The graph below the profile indicates the difference

between the fit and the real spectral line.




In the following figures we’ll see the vatiation-of the physical
parameters of the Si IV regions of the studied stars, as a
function of the stars’ effective temperature (Teff).
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In each case we give the Linear Regression and the respective
Linear Correlation Coeffrt'lent :
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We rémiftd that the Lw Regression -ig_given by
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With regard to the Linear Correlation Coefficient (R?)

w

> qlf R2=1 the linear correlation is ideal

. . :
> if 0.5gR? ¥ the linear correlation is considered as

“good” ‘L -

» if 0.3< R*<0.5 the linear correlation isﬂéphsidered as
“weak”. :

-

otherwise there is n0 lineax (forrelation




Rotational Velocities (Vrot).

Effective Temperature- Rotational Velocities

Vrot= 0.0052Teff + 54.289
R* = 0.686 4
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Variation of the rotational velocities of the Si W resonance lines
(AA 1393.755, 1402.778 A\ for the indevendent denqﬁv regions of
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matter which create the absofp‘tron components, as a functlon of
the effective temperature. We see a slightly increasing linear trend

of the rotational welocities and a “good” linear correlation
R2=0.686




Radial Velocities (Vrad)

Effective Temperature - Radial Velocities

Vrad = -0.0015Teff + 4,1939
R*=0.521
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Variation of the radial vélocities of the Si IV re€onance lines (AA
1393.755, 1402.778 A) for-the jn®ependent density regions of
matter whichecreate the absorption components, as a function
of the effective temperature. We have also found a very slightly
negative slope and a “good” linear correlation (R2=0.521)




Random Velocities (Vrand)

Effective Temperature - Random Velocities

Vrand = 0.0008Teff + 27.173
R = 0.4447
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Variation of the random velocities of the ions of the §i IY resonance lines
(AA 1393.755, 1402.778 A) for the mdependent densfy regions of matter
which create the absorptioh eompon®hts, as a function of the effective
temperature. We detected almost the same increasing trend of the

random velocities as in the case of rotational velocities and a “weak”
linear correlation (R*=0.4447)




Full Width at Half Maximuin (FWHM)

Effective Temperature-FWHM

FWHM = 0.00009Teff - 0.1399
R* = 0.6078

13000 15000 17000 19000
Teff (K)

The variation of the FWHM is the samg as the variatfon of the rotational
and random velocities. This«ig _expected because the FWHM is a
parameter whicl, indicates the line broadening and the rotational and
random velocities are parameters which contribute to this situation. The
linear correlation is “g6od” (R%=0.6078).




Optical Depth (&) -

Effective Temperature - Optical Depth (£) -
(A1392.755A)
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Absorbed Energy (Ea)

Effective Temperature - Absorbed Energy As in the case of the Optical
(A1393.755A)

depth, the wvariation. of the
£a - 0.00003Teff- 0.0087 absorbed energy (Ea) is the
same in both of the Si IV
resonance lines and -the
absorbed energy’s values in
DA Sl ([ e Si BV A 1402.772 A spectral
: line are=0.8 of the absorbed
Ef'fectiveTem:::lr::;;r;;::?urbedEnergy energy’s valwes in the 51 IV A
1392 %55 A Biis, ™is , In
. - 0.00003Teff- 0111 agreement -.w1th the atomic
Toone theory.

NP RSanal /\s before, the  linear
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R Weak” (R*=0.3639 and

R?=0.3143 respectively)




Column Density (CD)

Effective Temperature - log (Column Density)
(A1393.755A)
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Linear Regression in all of the parameters

Trend Line in each parameter Vrot
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Finally, in this figure, we see theslinear regressions of all of the

parameters in fhe same diagram. Fhe parameters Vrand, FWHM,
Ea, CD present a very slight slope.




Conclusions

-
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» The values of all of the calculated parameters are in
a'greement with the physical theory

L -
> The best fit has b‘t obtained with component
in - of the twenty studied “stars,  with two

components in twelve of them and with
components in of them
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Conclusions
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.We have .detected a sli_ghﬁy increasing linear
trend of the rotatiemal velocities. This means
tHat higher effective’ temperature of the star -
could ®have as sequence slightly higher
rotational VelocimL of the matter, which .

produces the Si IV spectral lines. The detected
linear correlation is “good” (R?=0.686) _*
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Conclusions
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The radial velocities~are the unique parameter in
wltich we have found a very slight negative slope.
S0, we ®an Jonsidergthat the radial velocities of the
layers of matter whith create the Si IV spectral lines
remain constant in relation to the stars” effective
temperature. The detected linear correlation is
“good” (R?>=0.521). e R




. Conclusions

We detected almost the same increasing trend of the

w

random velocities as in the case of rotational
vélocities. We can say~that the thermal motions of the
S*IV ions become higher in relation to the stat’s

effedtiv@® temperat%
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The wvariation of the FWHM s the same as the

variation of the rotational and random welocities. This
1 oxhnected heratice the FWEINM 1¢ 2 narameoetoer 71\1°n1‘\
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indicates the line broacfemng and the rotatlonal and
random velocities are parameters which contribute to
this situation.




Conclusions
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These parameters have the same slope and the
sampe behavior. This is in agreement with the,

atornigc {heor$. ‘ :

The variation of the column den51ty of. the Si IV
resonance lines (AA 1393.755, 1402. 778 ‘A) remains
almost constant between 1011 and 1012 2
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Conclusions
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»+In most of the calculated parameters the linear
cagrelation is stronger in the stars with lower
effégtiyg temperature. This means that in Be stars
with low effectiv‘mperatures’;"if we know the
star’s effective temperature, we could estimate the
above mentioned parameters. = . T,

» This must be confirmed Ey a gr'eate;' sample of
Be stars and it i§ a past.0f our future work.
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Thank yow very,much for your
N attention




