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We repart the results of the temporal and spectral analysis of the longest BeppoSAX pointing (uboul 770 k)
of the microgquosse GRS 1916105, performed in Gctober 2000, For the largest fractinn of the ohservation (GRS
19154105 was in the so called p-mode, chovacterized by sevies of sharp pulses with s typical recurrence time of
about 50 s, well detectable in the energy range 2-10 keV. 'T'his tuasi-perindic behaviour wos generally quite stable
but, cceasionally, it chunged Lo womore irregular state in which the pulses are broader and their recurrance time
is highly fluctuating. Wa found that this irregular prmode s associated witlh an eolianeed emission at energies
greater than 15 keV, Wavelet analysis of the (2—10 keV) light ctirves is used to study the time evalution of 1l

permodo.

1. INTRODLUCTION

GRS 19154105, the prototype of galactic mi-
croquasars, is since its discovery in 1992 [1] one of
the moat observed sources, particalacly in the X-
ray range, The one-day averaged radio and X-ray
(RXTE-ASM) light curve shows a high variable
behaviour, charsclerized by strong and stroe-
tureed outhursts interrupted by quisscent phases,
The X-ray spectrum i= generally htted by two
components al lenst: o mulli-temperature disk
blackhody and a power law (eventually with a
variable exponential cut-off) extending up to sev-
cral hundreds keW. It is general apinion, by the
analogy with similar sources, that X-ray emission
originates in an accretion disk rotating sround a
few stellar mass Black hole, During the Aares the
main gpectral parameters of the thermal compo-
nent show significant variations, which have been
interpreted by the emplying and refilling of the
inner portion of the aceretion disk [Belloni et al.
[2]). In the radio band superluminal motion has
been observed by Mirabel & Raodrigues [3] and
the measurements of their kinematie propertics
allowed to evaluate o distance of 12 kpe and an
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inclination of the disk axis to the line of sight of
ahout 70°.

Belloni ot al, [4], on the basis of a lueee colles-
tivn of RXTE abservations, defined 12 different
variahility modes of the X-ray emission, each of
them characterized by a time profile and spec-
teal wvarinbility as apparent from the dynamical
hardness ratio plots. This classification is poten-
tially usetul for the understanding of the plysical
processes oceurring in Lhis exeepiional souree and
will he uged in presenting our resulte.

In this contribution we prosent the preliminary
resulls of v long wide-band Xeray observation of
GRS 1915+105 performed with the DeppoS4X
gatellite in October 2000, We present the time
analysis of two 2000 second long segments of the
MECS {210 ke¥) light curve, together with their
Wavelet Power Spectra (WEPS) showing the exis-
Lence of Lwo dypes of the p-made.

2. THE p-MODE

Avcording to the classification of the X-ray
variahility modes of GILS 1915+105 developed by
Belloni et ol. [4] the p-mode consists of guasi-
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Figure 2, The wavelet power spectra of the A (opper panel) and B (lower panel} segments of the MECS
(1.6-10 keV) light curve, Note the different power distributions,

vegulor phase sboul 25000 5 long, Another amd
langer not stable phase was in the interval from
about 275,000 5 to 375,000 5 and alter the souree
ahwowed npnin for v long Hime o stable pemods in-
terrupted by o gquisscent stae at 615,000 5. Ti
nally, in the final part, o tronsition to the g-mode
[4] veeurred,

Ta study in detail the meost relevant charactor-
istics of the p-mode we focused our attention over
lwa shorl segmenls of the light coeve, indicated
by the letters A and B, having each the some du-
ration of 2000 scconds. Segment A was aelecled
from the initinl phase when the licht corve was
in that we called the reguler gmode, while sea-

ment B was selected from the [ollowing drrogulor

pricele, The MECS light corves of the counts,
integrated in a time bin of 1.5 &, of these two seg
ments are plotted in the Fig, 1 (upper ond lower
patel, respectively], It is clear from these fimirves
why sepment A describes the regular mode and
segment B othe rregular one: the pulses ol sep-
ment A repeat regnlarly with a stable patter,

wheraas those of segment B have a quite variable
recurrence time and show also different wiclths,
The power spectra of the two fime series show a,
very prominent feature at the frequency of 20025
mllz (period equal to 4930 s) for segment A,
while i that of sepment B there wee twa peaks
ab 14011 mHz (TORY &) and 168,56 mHz (60,47 5,

4, WAVELET POWER SPECTRA

The time behaviour of these time serios can also
be investizated using the Wavelet Power Spec-
tra. We computed them by means of the Maorlet
wavelet transform of order 12, ‘The results tor the
MECH time serics A and B pre shown in the Fig, 2
{upper and lower panel, respectively), The WS
is represented by a two dimensional map with the
level coded in o groy scole.

The WPE of segment. A 18 characterized by an
uninterrupted brown horizontal strip, centred at
the period value of about 49 5. Another strip al a
loweer tean level s cenleed aronnd the walue of
abaut 3 s iz also present: it eorresponds to the
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Figure 1. The MECS (1.06-10 keV) light curves of the two segmenls & (npper panel) and I {lower panel)
[t the long BeppoS4A X observations of October 2000, considerad in the present anelyvais,

perindie Aarves recurring on a time scale of 1 1o 2
miinutes, This mode wis deseriled also by Tamm,
Chen & Swank [3] and Vilhu & Nevalainen [6];
uther absmvations were reported by Paul et al,
[7]. The shape of the fares is rather stable when
described with o moderate time resolucion, of the
order of | second. In the (2- 10 keV) band the
light. curve consists of a rising branch, approx-

imately an exponentiad corve for about 709 of

Lt entire duration, followed by ashort maximmm
and a quite fast deeny (Feroct et al. [8]), Using a
Aner time resclotion, of the order of 0.1 seconds,
the peaks can be resolved in o series of narrower
pulses with a fypical duralion of 2—3 seconds [4],
and likely in even nareower structures, A chorac-
teristic af this mode s the relative stabilily: the
source can fomain in this wode for several days.
Lime reselved spectral analysia (4] of the p-mode
bias shown significant changes of the spectral pa-
rameters during the flare,

4. THE LONG OBSERVATION OF QC-
TOQBRER 2000

The last BeppedAX poinling of GRS 1915105
wig in Cretober 2000, The observation started on
Oulober 20 ar 20227 UT and was concluded on
Octaber 29 at 19:00, All the instruments worked
well and Clheir parninelers were nominal; however
because all the WFT were an and the souree eount,
rate was quite high, the lelemelry was occasion-
ally overlonded and some data packets went lost,
This praduced a reduction of the observalion effi-
cieney of about 3 4%, During the abservation of
Cretober 2000 the souree behaviour was for a large
[raction of the time in the pomode. The complete
light eurve in the MECS baud would necessarily
be plotted willy s seale not goad to shew the vari-
abions on fime scales of minutes and therelore we
summarize in the following its wain characteris-
tics, Starting [rem the initial epoch {10 11537,
21:27 UT) GRS 191534105 was observed in o reg-
wlnr {see next section) pomode which lasted abont
the first 160,000 5. Tt was then followed by an ér-
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first. harmanic, Notice that, although quite regu-
lar, both strips have o small emplitude oscillating
behaviour over o time scale of a fow cveles, This
effect i more evident in the frst harmonic strip,
Thiz behaviour means that the pulse recurrence
is nol exactly periodic: for instanes, around the
time 1200 the pulses are more closely spaced than
around the time 000 (Fig. 1}, The bactional am-
plitude of this recurrence time is of the order of
ATYT = (L 10—=15 . The other segment B corre-
sponds to the beginming of a much more irvegular
phase: the recurrence of the peaks hecomes quite
irregular and the dark strip in the WPS shows
meanderings and interruptions. It is mainly lim-
ited i the interval B0—120 =, but a small Y=land’
at ahout 40 & appears in the last part of the time
series. In the time interval 6009200 the power
is high over several ranges of time seales hecanse
of the superposition of short and long recurrence
time intervals.

We also computed the WEPSs of the correspond-
ing PTIS (13-200 keV} time series which show in-
teresting differcnces with those of MECS. The p-
mode of segment A, for instance, s detectahle
omly in the first section and in a rather short in-
terval around time 1700, 'The 1st hormonie is ouly
barcly detectoble, while a small i=lined ar time 75
appears lke a possible subharmenic. In segment
B the power is mainly conecnteated in the Lime
interval 300800 with & large time scale range
BE—100 . A more complex structure appears in
the last section of this time serics and recalls the
similar feature in the MECS data: two main time
seales (35 and 70 &, likely in a harmonic ratio)
are present at the same time. This foalure s pro-
duced by o few narcow peaks appearing in the
middle of broader peaks with a recurrence time
of about 70 s.
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