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Abstract. For the first time X-ray bursts have been deabove the3.50 detection level of the soft Gamma-ray tele
tected from a sky position consistent with the one of GR&ope SIGMA in the 40-100 keV bard (Churazov et al. 199
1741.9-2853, aGRANATtransient source located only 10’  [Vargas et al. 1997). On the other hand, both ART-P and SIG
from the Galactic Centre. A total of 3 bursts have been obid not detect the source 4 months later during the Fall 1990
served by the Wide Field Cameras telescopes on bBapd observation campaign, suggesting GRS 1742863 is tran-
poSAXduring a monitoring observation of the Sgr A regiosient in nature. A3o upper limit of 1.2 mCrab was obtained
in August-September 1996. The characteristics of the evehis ART-P in the 4-20keV band (Pavlinsky et al. 1994), thu
are consistent with type-I bursts, thus identifying the sourceiagplying a drop in the source intensity of at least a fact
a likely low-mass X-ray binary containing a neutron star. Evof 7. Moreover, GRANATTfailed to detect GRS 1741-2853
dence of photospheric radius expansion due to super-Eddingtorall the subsequent campaigns on the Galactic Cen
luminosity is present in one of the observed bursts, thus leadi{8pring 1991, Fall 1991, Spring 1992, ¢.g. Churazov et al.|19
to an estimate of the source distanse§kpc). [Paviinsky et al. 1994, Vargas et al. 1997). The source was

observed in detailed mappings of the Galactic Centre region
Key words: stars: binaries: general — stars: novae, cataclysnsioft X-ray instruments lik&€INSTEIN(0.5-4.5keV3o upper
variables —stars: individual: GRS 1741.9853 — X-rays: bursts limit of ~ 0.7 mCrab, seé Watson et al. 1985PACELAB-2
— X-rays: stars (3—30keV,< 0.8 mCrab,[Skinner et al. 1987), and BOSAT
(0.8-2.5keV,< 0.1 mCrab, Predehl & Tamper 1994), thus
confirming its transient nature. More recently, no detectio
of GRS 1741.9-2853 were reported bRXTEASM in the 2—
1. Introduction 10 keV energy band since February 1996.

GRS 1741.9-2853 was discovered during the first obser- In the next section we briefly introduce the V.V'de Fiel
Cameras telescopes and report on the observations of

vations of the Galactic Centre region periormed by tIT741 9-2853. Time resolved spectroscopy of the burst da
GRANAT satellite in Spring 1990. The source was de- " : : :
presented in Sect. 3, while the impact of our results on t

tecfced by the low-energy (.4_30 kev) 'maging telescope ARIIf:nowledge of the source are discussed in Sect. 4. In particu
P in the March 24-April 8 observations and was ten- .

. . we propose GRS 1741-2853 as a transient low-mass X-ra
tatively associated[{Mandrou I990) to the s&INSTEIN binary harbouring a neutron star and we give an estimate of
source 1E 174172850 [Watson et al. 1981). Further anal- urc):a distanceg 9
ysis of the same data (Sunyaev 1990, Sunyaev et aI119§(1, '
[Pavlinsky et al. 1994) refined the source position, obtaining

_ h s 1mens _ o

a = 17741™508, _6 = -28 52’54’_’ (81950,_ error ra- 5 opservations
dius 45", 90% confidence). The possible association with 1E
1741.7-2850 and also with the neartINGA transient GS One of the main scientific objectives of the Wide Field Camer.
1741.2-2859/1741.6-289 [Mitsuda et al. 1990) was ruled out(WFC) on board th&eppoSAsatellite is the study of the tim-
The average 4-20keV intensity of GRS 17442853 was ing/spectral behavior of both transient and persistent sour
9.6 = 0.7 mCrab, corresponding td.6 + 0.1) x 10%%erg s—!  of the Galactic Bulge region, X-ray binaries in particular, o
at 8.5kpc, and the source spectrum could be fitted by a thiéme scales from seconds to years. To this end, an observal
mal bremsstrahlung with a temperature~of keV. During the program of systematic monitoring of the Sgr A sky region i
sameGRANATobservations, GRS 1741-2853 was detected being carried out (e.g. Heise 1998). The WFCs consist of

identical coded mask telescopgs (Jager et al.|1997) pointin

Send offprint requests 1. Cocchi (wood@ias.rm.cnr.it) opposite directions. Each camera cover)a x 40° field of
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view, the largest ever flown for an arcminute resolution X-rasig. 2. Time profiles of the three observed bursts. Energy ranges max-
imaging device. With their source location accuracy in the ran@sizing the S/N ratio were selected.

1’=3’ (99% confidence), a time resolution of 0.244 ms at best,
and an energy resolution of 18% at 6 keV, the WFCs are very ef
fective in studying X-ray transient phenomena in the 2—28 ke

bandpass. The imaging capability and the good instrument SE Fameter

ble 1. Summary of the characteristics of the observed bursts

sitivity (5—-10 mCrab inL0* s) allow an accurate monitoring of Burst 1 Burst 2 Burst 3
ty . . . 9 Burst date Aug. 22 Aug. 24 Sep. 16

complex sky regions, like the Galactic bulge. The data of the Ti h 0341 2979 1

two cameras are systematically searched for bursts and flgfd&t UT time (h) 3.4130 3.79 9.6103

by analyzing the time profiles of the detectors in the 2-11 ketfolding time (s) - < 8.8 £2.5 1L.0O£L7  16.0+£1.5
energy range with a time resolution down to 1 s. Reconstructgfk intensity* R 384+£62 547+£56  983+69

sky images are generated for any statistically meaningful evefit,(keV) 1.78£0.16 2267015 1.94+0.07
to identify possible bursters. The accuracy of the reconstrucReduced,? ® 1.23 1.15 0.95
position, which of course depends on the burst intensity, is tYRz,. /d1o pe 7.9 6.375% 10.4759
ically better tharb'. This analysis procedure demonstrated it§;; (1022cm=2) 10.273%:1 36131 10.3737
effectiveness throughout the Galactic Bulge WFC monitorir;}ge(,ﬂdy emissidn 3 3 10

campaigns (e.dg._Cocchi et al. 1998a), leading to the identifiga= :
tion of ~ 700 X-ray bursts (156 of which from thBursting 'ZnGrZCOr?[_)' 3-28keV band;
. B .0.f;
Puls_ar GRO J1744-28) in a total of abou x 10°s net ob- . 3 upper limits, in mCrab, 2—10 keV.
serving time. A total of 13 new X-ray bursting sources were
found, thus enlarging the population of the bursters-b§0%
(Heise et al. 1999, Ubertini et al. 1999). , o _
GRS 1741.9-2853 is in the field ())f view whenever thelS showninFig. 1. None of the observed bursts can be associated
WFCs point at the Galactic Centre region, being orlyL(/ to other known sources. In Fig. 2 the time profiles of the three
away from the Sgr A position. No steady emission was obsen/2¢fSts are displayed. The August 22 burst occurred in coinci-
during the whole WFC monitoring campaign. Typical 2-10 ke#€nce with &~ 10s telemetry gap and some seconds of data
3o upper limits of~ 3 mCrab were derived (see Table 1). belonging to th(_é leading part of _the bu_rst are m|ssed_ So we
Three X-ray bursts were detected at a position consist&@n not determine the burst on-time with sufficient accuracy.
with that of GRS 1741.92853 in two different observations | '€ characteristics of the observed bursts are summarized in
(Aug. 21.774-31.519 and Sep. 13.408-18.254) during the FEP!€ 1. An accurate search for bursts from GRS 1742853
1996 monitoring campaign. Due to tBeppoSAXrbit charac- Was performed on all the data available from the 19961998
teristics, the source covering efficiency during an observatiorB§PPOSAXWFC Galactic Bulge monitoring campaigns but no
in average~ 53%, so other bursts could be missed. The avePther events were observed.
aged error circle obtained for the position of the bursting source
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Fig. 3. Energy resolved time histories of August 24 and September 16 bursts. The dashed curves are exponential decay fits of the p
the lower panels the time histories of the blackbody radii are also displayed.

Table 2. Time resolved spectral analysis of bursts 2 and 3 the Galactic Bulge. Nevertheless, the probability of source ¢
fusion during a short time-scale event (10-100 s) like an X-r

time rangé KT (keV)  Rim/d1okpe X7 " burst is negligible.
August 24 burst The burst spectra of GRS 1741—.9853 are consistent with
Ty = To + 5s 1.967021 9.0728 1.09 absorbed blackbody radiation with average color temperatu

of ~ 2keV. A summary of the spectral parameters of the thr
bursts is given in Table 1. The value of thg; parameter ob-
tained for the August 24 burst is higher with respect to t

To+5s+To+11s  2.707033 4.9702 0.96
To+ 11s + To 4+ 205 2.1115:27 6.373% 0.72

September 16 burst August 22 and September 16 ones. For burst 2, freeziniythe
To +To + 3s 1.9670:55 87153 0.95 value to the average value of burst 1 and@.§ x 10?2cm—2)
To+3s+To+15s  1.7173:%9 148118 1.34 Igadsto higher values of the reduggd(1.30 for 27 d.o.f.), toan
To + 155 + T + 205 2.62+017 6.7+L0 0.81 higher blackbody temperatur2.¢4 4 0.15 keV) and to a lower

Ty +20s = To +30s  1.827017 9.3+23 1.01 blackbody radius3.9 + 0.4 km at 10 _kpc). Conversely, if we
assume that all the three bursts had in average the same ch
teristics (color temperature and radius of the emitting spher
this implies a 1-day time-scal€y variability of a factor of~ 3.
Time-resolved spectra were accumulated for burst 2 and
3. Data analysis in order to study the time evolution of their spectral param
aless: To better constrain the fits, ti@; parameter was kept

Energy resolved time analysis of the bursts was performed_] p i h I btained for th b :
study the spectral evolution of the observed events. Due to {H@ » according to the values obtained for the total bursts, |

above mentioned missing data in the August 22 burst obsergg:’ * 10?26m ® and10.3 x 10%%cm™? for burst 2 a_md burst
tion, only the August 24 and September 16 bursts were analyfeﬁespeCt'Vely' Blackbody spectra_l allow to det_e_rmlne the rel
this way (see Fig. 3). The time histories of the bursts are caf _nsh_|p between the average radlu_s of the emltt_lng Sm@f‘ﬁ

structed by accumulating only the detector counts associa units of Km) and t_he source d'St.andﬂ).kpc _(|n units of

with the shadowgram obtained for the sky position of the aﬂlp pe). In Fig. 3 and_ in Table 2 ihe time h'.Stor.'eS of t_he me
alyzed source, thus improving the signal to noise ratio of {f4"€d /10 1epe ratios are shown, assuming isotropic emi
profile. The background is the sum of (part of) the diffuse X-ra jon and not correcting for gravitational redshift and conve
background, the particles background and the contaminatiorpi! © true blackbody temperature from color temperature (
other sources in the field of view. Source contamination is tive " : for details). A radius expansion of a factor
dominating background component for crowded sky fields liké 2is observed in the September 16 burst.

# Ty indicates the burst time (see Table 1);
b 27d.o.f.
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4. Discussion than~ 50% of sources£ 30%, according to Chen et al. 1997,
~ 45%, according td_Tanak hibazaki 1996) are neutron-
s%&r systems, the rest being black hole (BH) binaries. All the
BI?H candidates in LMXB systems are transient sources.

The recent (1996-1999BeppoSAXNVFC results re-

o
LUl
—
-
L
-l

On the basis of their spectral and timing properties, we interp
the three bursts detected from GRS 17412853 as type-I X-
ray bursts, typically associated to low-mass binary (LMX
S-‘/S.tems (se 95 for a review). The bIaCkbo%rt on several observations of type-l X-ray bursts
emission and the measured color temperatures dkeV are in_ transient sources (e.g. SAX J17508900, SAX

consistent with this hypothesis. Spectral softening is obsewﬁjg% 59215 SAX J1753.52349 SAX J1808.43658
in the time resolved spectra of the bursts (Table 2). MoreovE{X -317093,0 2 263927 ' SAX ’ J18108260§ se'e

e e e deliseetal 1989, [ Unerimietal 1999, Coversely o
at higher energies (see Fig. 3). T eg?/burzts stron, | 53 ol LMXB BH candidate was established. This could imply
9 9 9.2). 1yp gly sugg population of black hole LMXB to be overstimated, since

neutron star nature for the binary system. This indicates G fidst of them are suggested as BH candidates on the basis of

1741.9-2853 Is a transient neutron-star LMXB. their spectral characteristics only. Actually, for only 7 out of

The photospheric radius expansion derived from the tm& out 40 known transient LMXB the available mass functions

resolved spectral analysis of the brightest burst (burst 3) can s (Chen et al. 19
be interpreted as adiabatic expansion during an high Iuminogg-ggeSt BH system 7).

ity (super-Eddington) type-I burst. Actually, the 7—28 keV tim@ cxnowledgementsive thank the staff of thBeppoSAX Science Op-
history of the September 16 burst (Fig. 3, right panel) showsation CentreandScience Data Centrér their help in carrying out
top-flattened and perhaps double-peaked profile which is typiaall processing the WFC Galactic Centre observationsBEppoSAX
of super-Eddington events (elg. Lewin et al. 1995). Eddingtosetellite is a joint Italian and Dutch program. M.C., A.B., L.N. and P.U.
luminosity X-ray bursts can lead to an estimate of the sourt&nk Agenzia Spaziale NazionakSl) for grant support.
distance. Assuming & x 1038erg s—! Eddington bolometric
luminosity for al.4 M neutron star_, and taking into accounkeferences
the observed peak flux of burst 3 which extrapolates to an unab- o
sorbed bolometric luminosity 627 +42 mCrab ¢.26+0.26 x ~ Chen, W,, Shrader, C.R., & Livio, M. 1997, ApJ, 491, 312.
10~ 8ergem—2s~1), we obtaind = 7.2 + 0.6 kpc. If we adopt Ch“ri_zo"' E., etl al. 1993, A&IAS;]W' 173'/
the average luminosity of super-Eddington bursts proposed f3cc: M-, et al. 1998a, Nucl.Phys. B 69/1-3, 232

: " 38 1 ise, J. 1998, Nucl.Phys. B 69/1-3, 186
Lewin, van Paradijs, & Taam (1995).0 & 0.6 x 10°®ergs™") . vd .
he di lue b K indicati Heise, J. 1999, Pro&’“ INTEGRALWorkshop, in press
the distance value becomés= 8.8 £ 1.2kpc, indicating GRS otman, 3.A., Marshall, H.L., & Lewin, W.H.G. 1978, Nature, 271,
1741.9-2853 to be very close to the Galactic Centre. Assum- g3q
ing a Crab—like spectr.um, for the source boIometric_Iuminosi%ger, R., etal. 1997, A&A, 125, 557.
we derive an upper limit of- 1.6 x 10%6erg s=! during the Lewin, W.H.G., van Paradijs, J., & Taam, R.E. 1993, Space Sci. Rev.,
bursting activity (August-September 1996). We also obtain an 62, 223.
average radius ef 6 km for the blackbody emitting region dur-Lewin, W.H.G., van Paradijs, J., & Taam, R.E. 1995/Xaray Bina-
ing the bursts, a value supporting the neutron-star nature of theries”, ed. W. Lewin, J. van Paradijs, & E. van den Heuvel, Cam-
collapsed object. bridge University Press, Cambridge, p. 175

Taking into account the intensity and the spectrum obsen/e@Vin: W.H.G., etal. 1976, ApJ, 207, L95.

: : drou, P. 1990, IAUC 5032.
inthe 1 rsf (Sunyaev 1990), we can also deriv K Tokonhra T ot -

the 990 outl_au stisunyae ?60) effa a'so derive ap itsuda, K., Takeshima T., Kii T., and Kawai N. 1990, ApJ, 353, 480.
bolometric luminosity of~ 2 x 10°°erg s~*, which extrapo-

. ! Pavlinsky, M.N., Grebenev, S.A., and Sunyaev, R.A. 1994, ApJ, 425,
lates to an accretion rate §f 3 x 10~ '°M,y~! for a canonical 1loky Y P

1.4 Mg neutron star. T_hese values are common among I@iegenl, P, and Tmper, J. 1994, A&A, 290, L29.
luminosity LMXB transients (e.d. Tanaka & Shibazaki 1996skinner, G K., et al. 1987, Nat, 330, 544
Chen et al. 1997). Sunyaev, R.A. 1990, IAUC 5104,
During the past two decades, bursting activity frorBunyaev, R.A., etal. 1991, SvA, 17(1), L42.
LMXB transients has been reported in about 10 cases (elgnaka, Y., & Shibazaki, N. 1996, ARA&A, 34, 607.
Rapid Burster, Agl X-1, Cen X-4, 0748673, 1658-298, see Ubertini P., etal., 1999, Prog ™ INTEGRALWorkshop, in press
Hoffman et al. Lewin 1978, Tanaka & Shibazaki 1996, LewiMargas, M., et al. 1997, proc. 2l TEGRALWorkshop, ESA SP-382,
et al. 1995, and references therein), thus indicating the sourcest?29-

to be neutron-star binaries. Among the LMXB transients le t;gg' 'l/'4(23 Willingale, R., Grindlay, J.E., and Hertz, P. 1981, ApJ,
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