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Bt on INTEGRAL (2003207 and RXTE(19562008) b westulid Xy ity of

GRSISI5+105 i the 10 10 | s fequeny range, aimin to et ftures I thei power

ity s st wi m long erm W.«W The 300-deys pirodicity was detcted
hard X.ay component of ux (ISGRUIBIS),

iron I evolation i e sy of GRSID1S. 105 st o Gt obrsatons

(XMM-Newton, 2. ASCA, BeppoSAX) carred out during 19942004, For

phase. The ongfrm betaviourof h sure ogetherwith arisionof K_alpha iron line flux

fends to indicate a precessionalnature of this variability and could shed light on the nature of

thispecula microquaza. The futur prospecs e Conicd with » Eht soluin Xy

spectroscopy (XMM-Newton, XEUS) of GRS1915+105. The investigation of K_alph
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1. Introduction
actc X.ray binary syateen GRS1915+105 i the most promineat migroquazar shewin inits
. 1996),quas peiodicosiltions,and X-rayradio corllion behaviou. I 1992, the WATCH all sky mw.ww.(,mmm,w
discovered the X-ray source GRSI915-+105 as a bright transient (Castro-Tirado et al, 1992), Mirabel & Rodriguez (1994) reported the
abservation of i i Fmattr,whic 0 e i i
microquazar” with superlminal et No opt ot f GRS1S1S1 105 v o o he i Gl it dnly
IR coggrpart wasdeesed (Mirabel e 954), GRSTO1S103 s i mostergei it Know i ou glaxy withslinoiy of
(510" e e i s and 10 g he ow s The ey syt ot o s of 12
{ate type giant (Grener e al., 2001a)in a 3.5 days orbit around @ 14+/-4 M, black hole (Gr
GRSID151108 made it insrmenton board he RXTE: sl show i xtrenely comple varaily i h X
1597 s ol h e sponfhe st s e by el Vi insabily Bellon e o,
I ndent classific il typs o Xy vy n e s spetl s ol ow
e R "
o, L e ;‘RS\‘lhlmwll\I«;nuu;nmcdmm INTEGRAL (2003-2007). We show e souree demonsratc presessomal - T
18 T obsenvanons <o ool 1JD, days (0048-0482 Orb)
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5. Power Dencny Spectra
Detaled iming analysis ofhe RXTE et al, 1997) el e yps of QPO |
T i RO vl cetroid eene, it qes-table PO with s
eueneies 40 and -67 i (Sichmayer t o 2001, and varable low ey QPO (10
1 Ha), which can e idntifed with tranitons beween th states o Belloi ta. 2000).
1o produc he P, o RXTE and ASCA aservaionwe te dta 1213 eV onie For
XTE data we divided cach observaton inferval n i \m\nnmwmm.m
verugs DS et oberyaion summing e PDS of e ividue sogmens, Fawe deciy
sy et il nhe 212 ke (PCATXTE) 12KeV (GISASCA)
g The PDS of e s wee e it poncopes sk o TO0LS S 1 The
power spectra are shownin lftpanel o iy, P, we ot ncach el

et Tms e orlahon i o s of PDS and W o on
Kline (el Fig 1,9, Intrprtaion fo th QPO based on the plsaion motdes of the corona
(Shaposhnikov & Titarchuk 2006).

3. Precession vanabxluy ofHard X Ruy

The analysis of the 20032007 ISGRUIBIS it st reveled on e X sy of

GRS1915+105 Mm,\um\mmm:4\mummmmmmm aiv of 1500 300 oy
5 flux iy tervalof
GRS 1915105 i due o periodical iing ofthe certon dis 0 the absever, I order (o compare the el of
19154105 we also present in Fig.6 simultancous
o sl ey component did ot show amy peridiciy. The
all INTEGRAL observations of GRS1915-+105 reveals a
ekl periic beiviou 1 shows sl Suseralvriation (i1 o e st o 300 dys. For e

performed using the Abbe-L aflrKinmam .wnm.m funtion (Fig3), The resls for 15250 keV X-ray
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4.IronLines
Atthefrst i the emission ne of owionized ro (6.4 koV) was detected in ASCA observation on Sepfember 1994
(Klan 1 2000) ' vt st T o K apna e i 1 10 GRS 191541051 Ul ot vy s
Loo ot a. (2001) reporied hat el Fo K_alpha erission s prcsert n the highresolution cata o a low-ard
colectedwih s TGS, agener i e loleic eﬂgesammp.m e e 1o piglylonged tr
Dunng e sverl bsenaonl campanspred o Cepy X, e F K. s ne s imas nvarby e
weak,with Equivalent Widths (EW) o a fow fans of & at most. Only inthe obscrvation of Apr 19, 1998, th lne wa
Sirong enough (EW-200 V) Also broad emisson fon K.alpha ine was registersd in next ASCA bbssrvations of Apr 21 3
2000 (Miller et al., 2004) with EW~140 eV. High resolution X\MM-Newton (17,21 April, 2004) observations marginally found ok b fag
@V iron emission line with EW~6 eV (Tabl.1). R ands B Bensiood In s

Fig.3 (ght
shoun b red cunve, Analy ofowonized n ne evoluon i e specrum of GRS1915+105 i prosenied o iferent
observations (XNIM-Newlon, Chandra, ASCA, BeppoSAX) carried_out during 1994-2004. For allabservations we fond tight
correlation between the value of equivalent wigth and the precession phase. The long-erm behaviour of the source together

Conclusions
We eport resuls obained with INTEGRAL, Rossi-XTE, ASCA. XMM-Newton, Candra
and BeppoSAX for microquazar GRS 1915

ctected the c Variabiity of hard X-ray [15-250 kev] with

& we detected correlation between the value of equivalent width K Fe line and the
precession phase:
£ we detected corrsiation between the shape of value of PDS and the precession phase
detected an unusial correlation between racio data and highsnergy hardness:
P wuxmn\.mwmbvl\lv was observed at 23-40 keV based on
data

- fraiy Lt Lo s ke Ko
Frequency (1/day) i N et o A it TR
o st

Fig. 4. Dynamical power spectrum of
IBIS/ISGRI/INTEGRAL observations (2003
2007)in 18-250 keV energy range.
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