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‘This presentatibn i's only a giobal view.of
-' ﬂle problems that we detect in the plasma' .
~around some hot emission stars and |
quasars that present complex and pecullar
| o profiles g '

'. In the followmg presentatlons we Wlll
y analyze and discuss many 1nterest1ng
i p01nts of these problems
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Two Be stars of the same lummosny class ™
. present the same absorption hnes in thelr
, ' syectra

-




AlltheStars.:?2 "~ o %

: Ip the UVv. spectral region, some hot emlss,on stars (Qe and Be
stars) présent some absorptlon components that should not appear
in their speétra, according to the classical physical theory.

HD 30836 HD 30836
B2l B2l

Mg Il 2795.623°A Mg Il 2802.698 A
HD 144

HD 45810 = B9llle

B2llle
Mg Il 2795.523 A Mg Il 2802.698 A

A

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
cdmplex and pecullz'spectral lines. As we .cal : { y
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Hot emission stars environment
5\

si)herical- ehvelope_ around

hot ¢emissibn stars

the hot emission star .

' . R * the disc around the stars
The B[e] Supergiant CPD-57 2874 (Artist View) ; _ =
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n ase of hot emission stars w call the absorption

L . e B

spectral lines that do not correspond to any known absorptio:
}1ne of-the samie spectral type stars |DJ(O |

B (Discrete Absorption Components)
- IO (Bates & Halliwell 1986 MNRAS)-

HD 30836
B2l

Mg Il 2802.688 A
HD 193237

DACs
B2 pe Mg Il 2795523 A

DACs




| DACs are not unknown absorptlen spectral
! '11nes, but spectral lines (Satellite Absorptlon
i Components) of the same ion and the same

Wavelength as a main spectral line;, shlfted at

_ -different A}, as they are created in d.lfferent |
densny reglons which rotate and move radlally '
| .- .with dlfferent Velocmes
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a) Thin spherical shell

: Vy

b) Blob

a) Classical spherical symmetry

Density region which
creates a satellite
component (shell)

b) Apparent spherical symmetry

Density region which
creates a satellite

el 5—<__component (blob)
> a obsen er

HD 38713
B8 V var

From hloh
(apparent spherical symmetry)

6530 6540 6550 6560 6570 6580 6390

The Ble] Supergiant CPD-57° 2874 (Artist View)

) Thili spherical envelope’

around hot emission sta¥s
4 or: |

b)) (Ai)pal"ent) spherica-l.
~density regions in the disc

) aroun.d the. stars

B



Another .p.l‘ObléIil of this grdup of hot
emission stars is:

HD 37022, P o e N e
-SWPO7481 | - The presence of very: = .

y c(implex profile of the
spectral lines,that we can’t
produce theoretically. -
g

C IV A\ 1548.155, 1550.774 A

HD 164794,
SWP02202

we could not know the :
-physwal conditions thqj
exist in the high dens1ty
. regions that construct: .
“these spectral lines

NV A 1238.821, 1242.804 A“




The .origin of the complex profiles

\

- (S ‘Absorption C o
'If the regions that construct the DACs rotate w1th large |
velocities and move rad1ally-w1th smalle Veloc1t1es, the

produced llnes’have large Wldths and small shll.'ts

As a result they' are blended among themselves as well as -
-‘with the main spectral line and thus they are not dlscrete |
Jn such a case the name | htion-. ents-is

1nappr0p1°1ate-and we use only the name: |

Satellite Absorption Components (SACs)
| . (Sahade et al. 1984, 1985, Danezis 1984, 1987, Lyratzi & Danezis 2004
. . . Danezis et al. 2006)
g . | -




* DACs / SACs, a Similar phenomenon

o e . I this figure it is clear that'the Mgl
WWQ g line‘proﬁles of the star AX Mon
(HD 45910), which presents DACs and
the star HD 41335, Wthh presents
'SACs are pr in t
T only dlfference befween them is
that the components of HD 41335
and t¢hus they are
blended among themselves. |
The black line presents the observed
‘. spectral line's profile and the red one
the model's fit.
We also present all the components
— Wthh contribute to the observed
R | - features, separately.
® (Danezis etal. 2006)

HD 41335
B2 Vne




Similar phenomena can be detected as an effect
of the ejected plasma around peculiar stars.
Densitv regions which create th

sattelite components

7 Aprdl 14, 1338 f;} -

Around a Wdlf-ﬁayet star (WR'104) we_can detect density refions -
of matter, quite away from the stellar object, able to.produce - -
\ pecullar pro Jes (This ﬁgure is taken by Tuthill, Monnier &
anchl (1999) glth Keck TelescoBe Jirg
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DACs and SACs phenomena in -

AGNs spectra
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*the

ﬂ PG 0946+301
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In this ﬁgure (rlght) we-can see the CIV UV doublet of an AGN @G

0946+301). From the values of radial dlsplaceme_nts and ‘the ratio of the-

line intensities we can detect that the two observed C IV shapes 1nd1cate
the presence of alACs phenomenon similar with the‘DACs phenomenon *

that we candetect in the spe@ra of hot emission stars (HD 45910) &




&nce the DACs phenomel?on is presest GNsnspectra,

wWe 2 alen exnect thao nvncn co of QAF nh 10
. “IDU P\/\«‘« VAL P | § VA & Ul AL \A J lll\«ll

is able to. ;explain the lobserved absorptlon lines complex
proﬁles. s . | |
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in this figure wéean see the similai'ity of SACS phenomenon in O¢ *
star’s HD 34656 spectrum With AGNs PG 12544047 spéctljum.'_




The origin of DACS/SACS phenoménon in AGNs

Narrow Line Region
/,- Clouds

) | . Broad Line Region
*. _ Clouds

Black Hole

In the case of AGNS;-accretion, wind-.(j (] ejpétion of matter etc.),

BLR (Broad Line Regions) and NLR (Narrow Line Regions).are
‘the density reans that construct peculiar profiles of the spectral
Mines. - s




The llne functlon o

“l\l\“-

CpP1 UUULC llCU Cl dlly lllC DPCLIJC‘ l 1nc

Cs or SACs we need to calculate th .-
* of the complex line profile. : '

r
resent

What is a line fuction?

It is the function that relates the intensity with the
wavelength. This function includes as parameters all the
physical conditions that construct the line profile.
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If we accomplish the best fit, we accept that the theoretﬁal '
values of the physical parameters are tlie actual ones.that
descrlbe the phgsical conditions in the region that produces the »

' spec1ﬁ&pectral line. - RAgha




The problem

T
If we could constructa line functlon able to reproduce
| ‘heoretlcally ny $pectral line of on. it should:

. include all the aton cters. As a result.the line

functlon Would be Qery complex

Also, if: we. want tim llne funetlon, we'

. should mclude as parameter the tirhe.

The existence of many parameters makes the solution of
the radiation transfer equations problematic.

Another problem is to choose the correct values of so
many parameters.




Our proposition: .
In order tg calculate a stmple line. function we have not included
-variation with time, as QuUr purpose is to describe the structure of
.'th’reglons where. the SACs are created ' ’

In order to study ‘the tlme-varlatl’)n Of the calculated phys1cal
paraméters, we sheuld study many spectra Jf the same Sstar,

taken at dlfferent moments. | "

parameters in the used model as ‘in such a case the atomic
parameters remain constant. e | -
In this way, .we were able to. solve "the radiation transfer.
| equations and o find the correct group of parameters that' grve-
the best fit of t e observed sgectral llne
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Recently our. groups proposed a model in order to

- explain the complex.structure of the density regions of -
h’t emission stars-and some AGNs, where the spectral_ f-
llnes that present SACs or DACs are created

-y

'The main hypotheS1s of this model is- that' the stellar. '-
--envelope is comnosed of a number of ° successwe
independent - absorblng dens1ty layers of matter a
number- of. emlssmn reglons and some external,
absorptlon reglon ' ' |

\




By solving the radlatlon ,ransfer eqwtlons threugh a
- aC , as the one described, P

, -able to give the best ‘_
ﬁt for the main ospectral hne and 1ts Satelhte'
8mp0nents at the same time.

Where
I the 1n1t1a1 radiation 1nten51ty, |
.1 . are the dlstrlbutlon funetlons of the
absorptlon coefficients I, . K, e S
1s the optical depth in the centre (1] § the speetral hne, '
'S .- .2'is the soarce functlon, that is constant during one
observatlon e b R .1
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*This means-that this form does not depend on |
. the geometry of the absorbing or emitting - '

| 1ndependent dens1ty layers of matter.’

It is the factor that includes the geometry
and all the physical conditions of the region
that produces the spectral line.




\  The decision on the ga)metry is eyentlal forthe

* calculation of the ulstrlbuuon function that wesse for
s - edh component. '
’ . s
_ q’hls means that for a dlfferent geometry we. have A
| dlfferent shape for the spectrakline profile of each SAC.
: L 7 ,' )
'In the case of rapidly rotatlng hot em1ss1on stars, it is

very 1mportant to msert in the above line functlon

| ‘ reglons that produce every one of the satelhte
== ., ...components. . :




In the case of the folloWing line function:

.. I/l:|:I/10Hexp{—Iﬁé}+zsﬂej(1_exp{_ Lejgej})i|HeXp{_ I—ggg} .:
| .,’The- and . are the dlS tl‘lbutlon- _.

functions of the absorptlon and the emlssmn
- satelllte component respectlvely

1 hne factor must include fu

all the physical conditions o
produces the spectral line.




‘' This means that S 42 e N
:'. = : o ! ; Ak ..“ 2.

if ‘we choose thé right physical |
# conditions: 1n the calculatlons Of the_-'

factor L, the functlons‘
and can hgve the for.m 0f a

=] orentz dlstrlbutlon s
functlon | s
In thls case
that do not
include any physical parameter, but




e '
. 171, has the formﬂ ﬁ -

.thg line functlon L "f M that deﬁnes Well .
~an absorption lme, has the form of a- ‘
- dlstrlbutlon R |

\
the line funt’tlon ,g,  that deﬁnes well' |

an absorption llne, has the form of a.
‘dlstrlbutlom k- |

Wldth
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\ the liné'flinction" that defines
~“well an absorption line ‘has the form of a

-0 distribution. .
| - . o

- 4
-




Similarly

- 5 ARy
It “we put the above expressions of L, (cases 1, 2, 3}

" . . o ‘ . ’ ’
in the emission line function-’




\ In our model we choose ﬁle spherlczu geometryy ThlS
ne thf the ﬂancifv ]avnve nf mattor thf nrnr]nnn thae
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speclﬁc spectral line present spherlcal symmetry around |
| .thelr centers : '

a) Thin spherical sheH

b Blob

a) Classical spherical symmetry b) Apparent spherical symumetry

Densitinegion which i
Density region which creates a'y telhte

: - creates a satellite s« component (bie 1 )
i component (shell) " i |
. ObSE'I'\ er \ )

| arise frem: -
HD58715 ‘ . >
X a) Thin spherical
| envelope.around hot- -
N\ . emission stars or =
ks em;“:“ﬁ‘;'"s : _ ;

b) (Ap_'parent) spherical

- density regions in the
disc around the stars »

6530 6540 6550 6560 6570 6580 6590



. As~a first step, our scientific group constiicted a distribution
function ‘L that considers "as the only reason of* the line
broadening; the rotation of the regions that produce the
specgal lines. We called'thls dlstrlbutlon

Rotation dlstrlbutlon

(Astrophysics and Space Scie_,l.lce 284, 119-1142,2003)

.But.as we "kn.ow‘in a gas'eous region we always detect random
~ motions. This'means that these motions is 4 second reason ot -
hne broadenlng The distribution function that expresses these |

R - .- random motlons is the Gaussian.

If we want to have a spectral line that has as broadening factors
the rotation of the regions and the random motions of the ions, we
should construct a new distribution function L that would include

both of these reasons (rotation and random motions).
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- Our scientifit group constructed this :
- @ distribution’function L and named it-
Gaussian-Rotation distribution
(GR distribution).




- " The analytlcal form of the GR distribution
.- _ t .

func
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R aee | Us1ng the GR model -

"We can calculate some 1mportant parameters'oi the
density region that. construct the DACS SACs like:

Dlrect calculatlons

-» Apparent rotatlonal Veloc1t1es of %bsorblng or emlttlng dens1ty :
-layers (V) - _
» Apparent radial Veloc1t1es of absorbing or- emlttlng dens1ty

“layers (V.0 . - \
- » The Gaussmn typlcal deV1atlon of the ion random motions (o) .

> The optlcal depth in the center- of the absorptlon or emission
components; (S;) -

Indlrect calculatlons ”

»>The random Velocltles of the ions (
»The FWHM .

P> The absorbed?r emitted energy (Ea, Ee)
» The column density (CD)

random)




5 In the followmg presentatlons we Wlll |
¥ _analyze'and discuss many 1nterest1ng' 4

pomts that we have just seen.







