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The INTEGRAL Satellite

The INTEGRAL
satellite was
launched on October
17, 2002 by a
Russian PROTON
launcher
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Discussed screntific topics

® Burster G51826-246

e X-ray pulsars:
— X Per
— SAX J2103.5+4545
— MX0656-07

e New X-ray source IGR1/544-2619
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The X-ray bursts of GS1
very regular and occur
~3 hours quasiperiod

-246 are
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The goals of G

e compare the shapes of the t
X-ray bursts in the optical and

e construct the model of the transfe
between the optical emission and th
emission of the burst;

e determine the model parameters, in par
the size of the accretion disk.
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26-246 study (2

e |f the optical emission duringNQe X-ray bursts
IS mostly due to illumination of t ccretion
disk, one can determine the disk p ters
Independently from (1), based on th
observed increase of the optical emiss
during the burst

The goals of G
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26-246 study (3

e Check the orbital period at ~2.1
Inferred from the previous observati
optical photometric data.

e If the orbital period is confirmed, to calcu
orbital parameters of the system, in particu
Roche lobe sizes.

e Compare the size of the disk, determined from
and (2) with the NS Roche lobe size. Compare
measured ratio R, /R, with the theoretical mo
of the disk formation in LMXBs.

25.03.2004 ISSI 11

The goals of G

urs, tentatively
using the



2003 by RTT150, INTEGRAL™ad RXTE.

e RTT150 telescope was not ab
simultaneously with RXTE anc
Time gap between RXTE and
observations is about 3 hours.

e Only hard X-ray INTEGRAL telescopes
are avallable. These data are useless for
ray bursts studies.
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GS1826-2 servations

e Optical observations for 5 ni
September revealed 4 bursts

ts from 6 till 10

urst
profile

200 0 200 400 600 800
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GS1826-2 servations

e Only one burst is available fromy RXTE data

GS1826—240 Bin time: 2.000
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&
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Time {s)

Start Time 12893 1:18:24:562 Stop Time 12893 2:18: 6:562
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GS1826-2 servations

e Search of ~2.1 hours orbital period is going on.
On the panel - 3 sequential nigh
September, 2003) are given as an

RS G0mo. ool S
’ieb%ﬁ'ﬁa‘%ﬁ'gyﬁ? Fosia g a RO
To O BESHOEIRGN < D Y mies O

25.03.2004 ISSI




INTERNATIONAL
SPACE

l SCIENCE
INSTITUTE

class of high mass X-ray
rly-type non-supergiant
neutron star.

emission lines

e a Be/X-ray binary system, a
binaries (HMXB) consisting of an
Be star and a collapsed object, usual

e Be stars are characterized by the presen
of H I, He I in the spectra, originating in a ga
equatorially concentrated circumstellar disc ar
star. The strength of these lines (e.g. Ha) is often
and is thought to characterize the strength of the s
from the Be star.

e In X-rays these systems reveal themselves as X-ray p
and often exhibit a transient or strongly variable behavi
The circumstellar disc acts as a reservoir of material for
compact object to accrete from.

Be
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The goals of er study

e The goal is to increase our un
such systems combining X / ga
optical observations, in particular t
spectral resolution observations per
with the Coude Echelle spectrometer
RTT150 telescope.
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three hours by the short focus camer
RTT150 Coude Echelle Spectrometer
minute time resolution).

e X Per was observed on Nov.14, 2003 by
RTT150 Andor CCD in Ha filter.
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X Pero vations

e Crab field offset image with
IBIS/INTEGRAL

0352+30 pulsar by

25.03.2004



X Pero vations 7=

e ~837 s period of X-ray pulsar4U 0352+30 by
IBIS/INTEGRAL

:l.e): 1
3 B3
n o
Best Period: 836,300000000000
R tion: ifnl) ©.100
o
D.
20 10 0 10 20
Parr fald

Stort Time 13271 15:51:19:850 Stop Time 1322 7:53:44: 0
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X Pero vations 7=

e Energy spectrum of X-ray puisar 4U 0352+30 by
IBIS/INTEGRAL.

unfolded spectrum
Xperl.pha
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X Pero vations /i

e Long term variability of X-rayyulsar 4U 0352+30
(FQ)KTT-EE) WO /S mpem  mAOAS  G\GSAD e cstas:
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H-Alfa line profile,

resolution

time series of 1 min

Coude-echelle spectrometer
November 13, 2003
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File UTC EW.A
N 006 20:51:45 16.17
N 007 20:52:53 15.64

N 008 20:54:00 15.31
N 009 20:55:07 15.45
NO10 20:56:14 15.91
NOI1 20:57:21 16.39
NOI12 20:58:28 15.80
N 013 20:59:35 15.52
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example of 8 Ha, profiles
withinngf 10 minutes interval.
These prafiles, EW values of
15-16 A, an
Indicate that stem is
In the high state
optical datacan b
along with the INTE
data obtained 2 mont
earlier (taking into acc
250d orbital period of t
system).
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al., 2001) from correlation of dP/dt with
flux.

e The X-ray observations also identified an o
period P_, ~12.68 days (Baykal et. al., 2000)

orb
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e \With these constraints, the number of possible

e goals of L
SAX J2103.5+4545 study

The main goal is to find the optica
system.

The available X-ray error box is rather bi
and contains a large number of stars.

The optical extinction to the source is about A,
allows us to constrain the visual magnitude of th
counterpart, m,~10-14 and its optical colors.

unterpart of this

radius

candidates for the optical counterpart can be
significantly reduced.
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observatio

e Observations were performedMwith RTT150 in
R-filter during 14 nights in Oct. a O nights
In Nov.2003

e Source was observed with INTEGRA
observatory in December 2002 during
observations of Cyg X-1 field
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RTT1 servations iz

* Be star - candidate optical counterpart, ATEL#173

: BeppoS'A}{_error-l:-:-ox *
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SAX J2 5+4545

e Cyg X-1 field image with SA
by IBIS/INTEGRAL
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SAX J2

e Energy spectrum of X-ray pu

by IBIS/INTEGRAL

SAX J2103+4545

5+4545
r SAX J2103.5+4545
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SAX J2103.5+4545 in the energ

40-100 keV.

25.03.2004

SAX J2

Flux, Crab

INTEGRAL/IBIS/ISGRI

12632 12634 12636
{6.585) (6.752) (0.910) {
DDDDDDDD (Orbital Phase)

IIIIIIIIIIII



e HMXB system with the pulse peh
(ATEL #199).

e The main goal is to find the optical c
this system (similar to SAX J2103.5+4

art of
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RTT1 servations iz

i DpticaT cnunt'erplart, p,m'pnsed ln‘ATE; L#202 g

+ Ariel V error box  *
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by IBIS/INTEGRAL on Septe
(ATEL # 190)

® The source position iIs RA=17h54.4
-26d19' (equinox 2000, position unce
around 2').

e The main goal is to find the optical
counterpart of the source

rl7, 2003
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performed during September

e Processing of these data show
variable source in the indicated fie
with accuracy of 1-3% for bright (R~
magnitude) stars.

e There are many of faint stars in the fiel
R = 19-22 magnitudes which are not exi
on DSS. Many of them are situated withi
2' of INTEGRAL error box.
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RTT150 opservations
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e This field was observed by X
INTEGRAL (IAUC 8202).

Decl.= 26°19'58" (equinox 2000, uncer

e Within 10" of XMM error box there is brig
(R~11 mag) star which has been suggeste
possible optical counterpart in ATEL # 194

e Multicolor RTT150 photometric data shows th
star is probably F-G supergiant (assuming 8 kp
distance). No variability at the level of 1% was f
for this star during 10 days interval.
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RTT150 observations

- More careful data analysis

at there is also a
ag star just
r within

proposed this fa
(probably K-dwar
an alternative cand
the optical counterp



Additional sci
for the next team

e Burster Aqgl X-1

— soft X-ray transient which demons
transitions from low to high flux state
approximately once a year

® V4641 Sgr = SAX J1819.3-2525

— the binary system consists of AO star (“Gor
star”) of V~14 mag and high mass relativisti
component (likely black hole)
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