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es, namely Cyg X-1, Cyg X-3 and EXO 2030 + 375 in Cygnusregion that were 
learly dete
ted by di�erent orbiting observatories. The transient a

reting pulsarEXO 2030 + 375 with its B0 Ve star as opti
al 
ompanion belongs to the 
lass of High Mass X-raybinaries. The spin period of the pulsar is 42 s and orbital one � 46 days.Using RXTE observations in the 2007 epo
h we have dete
ted 9 
onse
utive outbursts rea
hing 0.08�0.16 Crab level in the energy range 1.5�12 keV. We investigated the behavior of hardness ratio ande�e
tive photon index during outbursts and dips in the terms of absorption of X-ray 
omponents by the
old matter in the a

retion disk. The a

retion rate inferred from the peak luminosity is moderate. Thepower spe
trum of sour
e emission indi
ates the se
ond intensity peak 
oin
ided with apastron passage.The observed periastron/apastron �ux ratio equals ≈ 7. The in
lination of orbital plane to plane ofa

retion disk may explain the presen
e of two peaks in the orbital period.Key words: Be/X-ray binaries � bursters, transients; X-ray sour
es � EXO 2030 + 375
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Fig. 1. a) Light 
urve of EXO 2030 + 375 in the energy range 1.5�12 keV. Time quoted in Modi�ed Julian Dates.The statisti
al errors are shown. b) Hardness ratio (C-B)/(C+B). 
) Photon index (see text). For simpli
ity thestatisti
al errors on plots b and 
 do not shown1 Introdu
tionGala
ti
 X-ray binaries are among the brightest sour
es in the X-ray sky. Some of them 
an be observedonly during short episodes of high X-ray luminosity and 
alled transient sour
es. Observational studiesof X-ray binaries may gain our insight into physi
al pro
esses and emission me
hanisms that take pla
ein the vi
inity of primary.The most 
ommon type of a

reting X-ray pulsar system is Be/X-ray transients, 
onsisting of a pulsarand a main sequen
e star of spe
tral 
lass Be (or O) showing Balmer emission lines (Porter and Rivinus,2003). The spe
tral feature of these obje
ts is emission lines asso
iated with the equatorial out�ow ofmaterial from the rapidly rotating Be star that probably forms a quasi-Keplerian disk near this star. X-ray outbursts are produ
ed due to pulsar's intera
tion with this disk. Be/X-ray binaries are 
hara
terizedby the giant outbursts with luminosity rea
hing LX ∼ 1037 erg s−1 (Klo
hkov et al., 2007) that equals
≈ 104 times the solar luminosity in opti
 (L⊙ = 3.82 ∗ 1033 erg s−1).EXO 2030 + 375 is a 42 s transient a

reting X-ray pulsar pla
ed at distan
e 7.1 kp
 (Wilson et al.,2002a). It was dis
overed by EXOSAT during a giant outburst in 1985 (Parmar et al., 1989). The X-raypulsation in EXO 2030 + 375 like in other X-ray pulsars may be explained by the oblique rotator modelwhere X-ray emission 
omes from two magneti
 poles of a strongly magnetized rotating neutron star,whose rotating axis does not 
oin
ide with the magneti
 axis (Lamb et al., 1973). During the 1985 giantoutburst when the X-ray luminosity of the sour
e rea
hed a value of L1−20keV ∼ 2 1038 erg s−1 (Wilsonet al., 2002a) the spin period of the pulsar 
hanged dramati
ally with a spin-up time s
ale � P/Ṗ ≈ 30 yr(Parmar et al., 1989).Outbursts from this system are regularly monitored with the All Sky Monitor (ASM) on the RossiX-ray Timing Explore (RXTE), beginning in the 1996 Mar
h (Wilson et al., 2002a).
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Fig. 2. Cross-
orrelation analysis of quasi-uninterrupted ASM data shows orbital periodi
ity ≈ 46 days2 Observations and data in useFor our analysis we have used ASM ar
hival data taken in the epo
h between January 1 and De
ember31, 2007.ASM/RXTE 
onsists of three s
anning shadow 
ameras (SSC) atta
hed to a rotating pedestal. Ea
h
amera 
ontains a position � sensitive proportional 
ounter, having �eld of view (FoV) about 6o and
overing ≈ 80 % sky during one revolution, or about 1.5 hours. It a

umulates the events in series of
≈ 90 se
 �dwells� in whi
h the 
amera's FoV is �xed on the sky, using three energy 
hannels A: 1.5�3.0 keV,B: 3.0�5.0 keV and C: 5.0�12.0 keV. Ea
h dwell is followed by a 6o instrument rotation to observe theadja
ent pat
h of the sky. The sour
e 
ounts were produ
ed from di�eren
e on-sour
e and ba
kgroundevents.We have used daily averaged ASM data in the sum band 1.5�12 keV. Figure 1a shows 
onse
utiveoutbursts from obje
t rea
hing 0.08�0.16 Crab level. Ea
h of these outbursts lasted 7�15 days. Fluxestimated in the Crab units (1 Crab unit ≈ 74 ASM 
ounts s−1) (left verti
al axis on Fig. 1a).For the purpose of sour
e intensity estimation in absolute units the ASM 
ounting rate was 
onvertedinto energy �uxes by using the Crab nebula �ux of 2.2 ·10−8 erg 
m−2 s−1 for the energy interval1.5�12 keV, i. e. the energy range of ASM (Kirs
h et al., 2005). So 1 ASM 
ounts s−1 
orresponds to3·10−10 erg 
m−2 s−1. With this value, the ASM 
ounting rates were 
onverted to energy �axes (rightverti
al axis on Figure 1a). So the X-ray peak luminosity of the sour
e in observing period is Lx ≈ 2×1037erg s−1. Assuming that the radiative e�
ien
y of the a

retion is ∼ 10 % (L ∼ 0.1Ṁc2), su
h Lx
orresponds to a mass a

retion rate to the neutron star Ṁ ∼ 2 × 1017 g s−1 or ∼ 3.2 × 10−9Ṁ⊙yr−1.The un
ertainty in this value depends on the system's distan
e.Given the di�erential spe
trum approximated by the power law N(E)dE ∼ E−αdE, the spe
tral index
α may be evaluated as (Ledden, O'Dell, 1985):

α =
lg(SB/SC)

lg(EC/EB)Here SB and SC are the spe
tral �uxes in the energy 
hannels B and C respe
tively and EB and EC �the mean energies of these 
hannels. We have investigated the behavior of the 
omplex hardness ratio ofX-ray emission (Fig. 1b) and e�e
tive photon index α as the fun
tion of time (Fig. 1
).Only positive values of photon indexes are used. The in
reasing of hardness ratio during X-ray dips(Fig. 1a and 1b) is the manifestation of low-energy absorption by the 
old matter in the a

retiondisk. During the outbursts 1.5�12 keV X-ray luminosity in
reases by fa
tors ∼ 4�8, and X-ray spe
trumsoftens 
onsiderably. There is seen a 
lear modulation of the signal at the ∼ 46 day orbital period. Cross-
orrelation analysis of densely sampled data reveals the re
urren
e intervals of ≈ 46 days (Fig. 2). This�nding 
lose to the 46.03 ± 0.01 days from BATSE observations (Stollberg et al., 1994).
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Fig. 3. Power spe
trum of EXO 2030 + 375. Power density spe
tra are 
reated by averaging the light 
urves into0.05 day (1 hour 12 min) bins and taking an FFT. The resulting power in ea
h frequen
y bin is divided by theaverage power over the whole frequen
y range. The frequen
y is plotted in inverse hoursFig. 3 displays the power spe
trum of EXO 2030 + 375. It is obvious that the most emitting X-raypower lo
ated near the periastron passage and ≈ 7 times smaller � near the apastron (the 
losest andfurthest points of 
ompanion's orbit around the primary).3 Dis
ussionSo we have presented data on a number of strong outbursts of EXO 2030 + 375 as well as spe
tralproperties of X-ray emission from this sour
e and 
orrelation analysis. Using the sour
e 
ount rates wehave obtained the 1.5�12 keV energy �ux from EXO 2030 + 375 at the peaks of the X-ray outbursts andinferred the a

retion rate on 
ompa
t obje
t. The spe
tral analysis has shown the 
ommon propertyto a

reting binary system of di�erential absorption by matter in a

retion disk. The power law photonindex remains nearly 
onstant for �uxes above 2 ·10−9 erg 
m−2 s−1 and softens 
onsiderably in the dips.The apastron feature indi
ates that the orbital in
lination angle of B0 Ve star to a

retion disk is likelynot small. Two outbursts per orbit but not �xed in orbital phase are also seen in another 170d Be/X-raybinary XTE J1946 + 274 (Wilson et al., 2002b). So two outbursts per orbit phase may be a 
ommonproperty of a misaligned X-ray binary systems.A
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