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Components of extensive high velocity absorption are observed in the hydrogen
lines Hβ,Hγ, Hδ and He I λ 5876 Åof the symbiotic star CH Cyg. The spectral
material was obtained for 2017 with the spectral resolution R=2800, in the 2
m telescope of Shao bu using the Fibre echelle spectrograph (ShAFES) . In
the blue wing the displacement of the absorbtion components have reached
up to -3000 km/s. The width of the line was riched 800-1000 km/s and the
residual intencity - 0.2 - 0.6. It is supposed that the high velocity absorption is
the occured due to ejection of matter from the white dwarf's equatorial part.
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1. INTRODUCTION

According to the modern imaginations symbiotic stars are binary systems
comprising of a mutually reacting red Giant (RG) and white dwarf (WD) (some-
times comprising of three stars). Continuous substance �ow is released from the
RG and as a result of accretion a disc is generated around the WD. Alteration
of velocity and power of accretion leads to change of the brightness of star both
in visible region and in the ultraviolet region by 1 ÷ 3 star size. In such type of
objects high velocity release of substance is observed and this leads to the weight
loss of the star.

One of the most discussed matter in the study of weight loss is collimated
�ows and jets emerged in phylogenetic stars. From this perspective symbiotic
stars are the best laboratories to study the generation and phylogenesis of these
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type of �ows in the spectrally identi�ed binary systems. Existence of strong as-
pheric, locally identi�ed clouds around most of these stars is known already [1]
and highly collimated jets have been identi�ed in several symbiotic stars so far.

CH Cyg collimated bipolar substance �ow was found in CH Cyg symbiotic
star for the �rst time in the radio region. At least 3 di�erent jet events have been
recorded on 1984-1985, 1994-1995 and 1996-1997 [2], [3], [4]. Every jet event was
related to optical activeness period and in all three cases generation of jets was
followed by rapid collapse of brightness. Observations show that there are strong
collimated �ows in perpendicular to the sight direction with the velocity of 800
km/s 1� towards to north-east from the star [5].The typic size of jets in CH Cyg
star is about 1400 au, cosmic velocity is 700 km/h [6]. Jets have been observed
in the X-ray region as well [7]. Jets- high velocity substance release - in the op-
tic region are noticed by observation of large and deep absorption components
in pro�les of HI and HeI lines. Absorption components were observed with the
velocity of −700 ÷ −2500 km/s [8], [9], [10]. Astrophysical jets are observed al-
most in all type of accreting binary systems. Jets in symbiotics are mainly related
with �ickering in optical region. CH Cyg is one of the most dramatical source of
jets among symbiotics. Its optical monitoring can help us to understand the jet
structure.

In this paper we introduce information about high velocity absorption com-
ponents generated in the pro�les of HI and HeI lines based on echelle spectra
achieved in 2017 in Shamakhy observatory.

2. OBSERVATION.

80 echelle spectra of CH Cyg star have been achieved within 36 nights in the
2 meters telescope of Shamakhy Astrophysical Observatory in May-November in-
terval in 2017. The telescope is �tted with ShAFES � Shamakhy Fibre Echelle
Spectrograph and CCD camera cooled by liquid nitrogen [11]. Spectral identi�-
cation R = λ/∆λ = 28000, spectral diapason 3800-8000Å, Chip 4096x4096, pixel
size 15 × 15µm.

Wavelength calibration achieved with Sky and Th�Ar hollow cathode compar-
ison. The spectra were reduced using the software package new version of DECH
[12] program folder. Processing of Extraction of all spectra have been done with
IRAF mask.

In this paper we worked on spectra of 6 nights only, where strong and fast
absorption components were highly visible. The list of spectra has been given
in table2. Catalogue list of spectra, date of achievement, universal time zone,
exposition time and the number of spectra achieved during the night have been
introduced in the table.

83



Kh. M. Mikailov et al. AJAz: 2020, 15(2), 82-90

Table 1. Log of Spectral observations of CH Cyg in 2017

Spectrum number in the Observation UT Exp(s) number of spectra

catalogue date(day.month.year) spectra

KF1376-77.�t 17.07.2017 18:40:33 1500 2

KF1412-13.�t 18.07.2017 21:46:01 1500 2

KF1689-91.�t 08.08.2017 23:58:10 1200 3

KF1692-93.�t 09.08.2017 19:03:03 1200 2

KF1686-87.�t 28.08.2017 20:28:42 1200 2

KF2173-75.�t 18.09.2017 22:40:06 1800 3

3. RESULTS OF MEASUREMENTS

Pro�les of Hβ Hγ, HδFig. 1a) and HeI 5876 Ålines (Fig. 1 b) of Balmer series
of Hydrogen atom based on spectra of CH Cyg achieved for 6 nights have been
introduced in the �gure1. High velocity of absorptions is observed in all Balmer
lines (from Hα to Hδ). As it is seen from the �gure except 18 July high velocity
of large absorption components have been observed in the blue side of HI and HeI
lines in the other 5 spectra. The absorption components demonstrated di�erent
velocities −1200÷−2500 km/s from the spectrum to spectrum. Absorption com-
ponents are better visible in Hβline. But visibility of absorption components in
Hγ and Hδgets more di�cult due to overlap of the emission spectrum with ab-
sorption components. For example 4320, 4306 and 4313 lines of [FeII] in Hγline,
4068 and 4076 lines of [SII] in Hδline.

It gets very di�cult to identify high velocity of absorption components in the
blue side of HeI 5876 Åline due to dominance of molecular lanes of the red gi-
ant. High velocity of absorption components are highly visible only in the spectra
achieved in 18 September and 28 August (Fig.1).

As it is seen from the Fig.1, structure of pro�les of absorption components of
all 3 Balmer lines are completely similar. But equivalent width and deepness of
the line is greater in the Hβ line (see table 2). Equivalent width, deepness and ray
velocities of high velocity absorption components of Hβ, Hγ, Hδ and HeI 5876
Ålines for cleaned spectra have been measured. Results of measurements have
been presented in the table2.

As it is presented in the table 2, equivalent width of absorption components
of Hβ, Hγ, Hδ and HeI 5876 Ålines get values in the interval of 9.18 ÷4.55 Å,
7.23÷2.77 Å, 5.22 ÷ 2.46 Åand 4.31 ÷ 3.2 Årespectively and the deepness gets
values of 0.75 ÷ 0.39, 0.70 ÷ 0.26 and 0.33 ÷ 0.18 respectively.
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Fig. 1. Demonstration of high velocity of absorptions in CH Cyg. a- Hβ, Hγ,
Hδregions, b � HeI 5876 Åregion.

In Fig.1 pro�les of absorption components of Hβ and HeI 5876 lines in the ray
scale to compare their structure. As it is seen from the �gure the structures of
absorption components of Hβ and HeI 5876 Ålines are very similar in the other 4
nights' spectra except 08th of July. But their deepness are very di�erent. Deep-
ness of the Hβlines was about 2,7 times greater than HeI line deepness on 08 and
09 July. Emission was observed in the blue wing of the absorption on 8th of July.
They same time, the ray velocity of the absorption component of HeI 5876 Åline
for deepness on the same day was totally di�erent � 1400km/s, 500 km/s less than
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Fig. 2. . Demonstration of high velocity of absorptions after cleaning the CH Cyg
symbiotic star from emission and molecular lanes. a - pro�les of Hβ, Hγ, Hδ absorp-
tion components,b -pro�les of absorption components of Hβand HeI 5876 lines.

Hβline. On 28th of July absorption components demonstrated binary structure.
Components demonstrated -1900 km/s and -1200 km/s velocity. Velocity in the
blue wing of absorption component on 18th of September reached to -3000 km/s.
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4. DISCUSSION.

Jet is estimated only in the systems which are reasonably accreted from the
red giant by disc. Existence of the disc leads to strong and short-term �ickering
of hot component and this case absorption component is also seen in the pro�les
of emission lines. But �ickering is observed in only few objects [13].

Collimated substance �ows (jets) have been observed in at least 10 of 200
symbiotic stars [14]. Jets are temporary in the symbiotic stars because they are
related to activeness of the hot component [15].

Hot star of CH Cyg symbiotic system was in periastron in 1999 and 2015.
In these years high velocity of absorption components have been observed in the
blue side of HI and HeI 5876 Ålines [8, 9]. Because white dwarf is moving in the
elliptic orbit, it gets very closer to the red giant in periastron. For that reason,
more substance �ows onto the white dwarf from the red giant when it is in peri-
astron and near to periastron. And it leads to activation of the hot component,
increasement of brightness in about 1m ÷ 1.5m mag and �ickering. As a result
of this jet shaped substance releases occurs from the poles and equatorial part of
the white dwarf. It is noticed by observation of high velocity of large absorption
components in the spectrum. Absorption jets have been observed in our spectra
in 2017. 2 years passed from the time when the start was periastron to our obser-
vations. The orbital period of the star is about 16 years. For these 2 years the star
didn't move away from the periastron so much. That's why it can be accepted
that, continuation of high velocity jets is related to getting the star closer to the
periastron.

High velocity of absorptions are weaker in the Hα line than Hβ line. This is
connected with either the position of jets in the direction of observer's sights or ra-
diation of the giant star in the red region and �lling Hα line blue side absorptions
[16]. That's why high velocity of absorptions are weak in Hα line.

High velocity of star winds also cause generation of large absorption lines in
the blue wing of the emission lines. P Cyg pro�les have been observed in our ob-
servations in the line of HeI 5876 of spectra. Position and location of absorption
lines depend on the velocity of star wind. But star wind cannot cause absorption
components at such a high velocity (about several 1000 km/s).

Observations at radio and x-ray region show that large scale substance re-
leases lasts for long time in the direction of pole. On the other hand, due to
acceptance of CH Cyg as a weakened binary star, observation of high velocity (up
to -3000 km/s) of large absorption components in the blue side of HI and HeI lines
is explained with occurrence of substance jets in orbit �atness of the equatorial
part [8]. Being di�erent of bipolar substance �ows, jets observed in 1998-2000 are
quite similar to the jets in Be stars. 250 days after high velocity substance jets
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started in CH Cyg, in the 1st of October 1999 two nebulas have been identi�ed
detached from the central star in 100 a.u. distance based on images achieved in
Habble telescope [17]. Flow of substance with the velocity of 1000 km/s can get
this distance in 250 days.

Despite multiple facts of observation there are still unclari�ed problems related
to generation of jets: 1. At which phase is the red giant's 756 days of pulsation
while the hot star is in periastron if CH Cyg is accepted as a binary system, 2.
The location of the third star moving in the inner orbit in 756 days period if CH
Cyg is accepted to be triple system. Multiple observations required again to bring
clarity to these questions.

5. CONCLUSION.

Components of extensive high velocity absorption are observed in the hydro-
gen lines Hβ,Hγ, Hδ and HeI λ 5876 Åof the symbiotic star CH Cyg. The spectral
material was obtained for 2017 with the spectral resolution R=28000, in the 2 m
telescope of ShAO by using the Fibre echelle spectrograph (ShAFES) In the blue
wing the displacement of the absorbtion components have reached up to -3000
km/s. The width of the line was riched 800-1000 km/s and the residual intencity
- 0.2 � 0.6. It is supposed that the high velocity absorption is the occured due to
ejection of matter from the white dwarf's equatorial part.

Table 2. Log of Spectral observations of CH Cyg in 2017

Spectrum number in the Observation UT Exp(s) number of

catalogue date(day.month.year) spectra

KF1376-77.�t 17.07.2017 18:40:33 1500 2

KF1412-13.�t 18.07.2017 21:46:01 1500 2

KF1689-91.�t 08.08.2017 23:58:10 1200 3

KF1692-93.�t 09.08.2017 19:03:03 1200 2

KF1686-87.�t 28.08.2017 20:28:42 1200 2

KF2173-75.�t 18.09.2017 22:40:06 1800 3
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