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ABSTRACT

Analysis of dataobtainedin 1989 with theX-ray widefield cameraTTM of the ROENTGEN—KVANT—
M~observatoryrevealedthe existenceof two newX-ray transients: KS1732-273and KS1741-293,the
latterof whichis situatedin theerrorboxesof MXB1742-29as well asMXB1743-29. Significant detections
of KS].741-293weremadeon 3 consecutivedaysduringwhichit exhibited2 bursts.

INTRODUCTION

A sky field of 6 x 6 degreescenteredon theGalacticcentre(GC) contains at least17 X-ray point sources
in the3-10keY energyband.In Table I thesesourcesarelisted. Most of thesesourcesarestronglyvariable
andtill now only threeof them havebeenclassifiedaspersistentsources. Possiblythe threeEINSTEIN
sourcesarepersistentalso sincethey havebeenconfirmedfrom Spaceiab2 XRTdata(/8/). The sameis
true for SLX1744-299/300andSLX1735-269: theyhavebeenconfirmedfrom TTMdata(seeeg. /13/).

Most of the remainingsourcesin Table I aretransientsandburstsources.Due to the largeerror
boxesof theburst sourcesthesecouldpossiblybe identifiedwith other point sourceslistedin TableI.

In this paperwe presentthe discoveryof two transientsourcesnear the GC (KS1732-273and
KS1741-293)anddiscusssomeof their characteristics.

OBSERVATIONS

Theobservationswerecarriedout with theX-ray widefield cameraTTM (/11/). This codedmaskcamera
hasapassbandof 2-30keY andafield of view of 16 x 16 squaredegreesfull width to zeroresponse(FWZR)
at an angularresolutionof 2 arcminutesat 6 keV. The instrumentis locatedin the KVANT module of
the Soviet mannedspacestation MIR as part of theROENTGENX-ray observatory.Sinceits turn on in
October1988 the GC hasbeenoneof theprimetargets.

The GC wasobservedon 12 days,most of them(9) in August 1989. The centreof the field of
view waspointed either at theGC, GX1+4 or KS1731-260. This basicallyimplies 3 different sensitivities
for theGU region. The observationtime is typically 20 minutesper orbit. Table II lists for eachdaythe
total observationtime and thetime spanbetweenthestart of the first andthe endof the last orbit when
measurementswerebeingcarriedout. In total, theGC wasobservedfor about 15 hours.

RESULTS AND DISCUSSION

Thedatawerecombinedinto oneimageper dayof observationin theenergypassba.nd3-10 keV. Significant
peakswerefoundin the imagesof 5 daysat 2 positionswherepreviouslyno point sourcewasknown. Table
II lists for eachobservationdaythedetectedfluxesfor thesetwosources,in caseofno detectiona3c upper
hnut is given. As canbe derivedfrom Table lIthe two sourcesvaryat leastwith aboutafactor 5, given
thepeakflux andthe lowest upperlimit found.

KS1732-273

As TableII showsK51732-273wasdetectedon twodays,March20th andSep.4th 1989. The flux at both
dateswascomparableat 22 mCrabs(3-10 keV). A contourmap of theimmediatevicinity of thesourceis
shownin Figure 1. KS1732-273is situatednearGX1+4 andtheX-ray transientburst sourceKS1731-260,
whichwasrecentlydiscoveredby TTM (/12/). Usingtheknownpositionsof GX354-0, GX5-1 andGX3+1,
KS1732-273waslocalizedat:

R.A.=
17h 32m ,54’ Dec. = -27° 23’ 42” (1950.0Equinox)or

= O.°163,b11 = 2.°591
with anerror circle radiusof 1’ (90% confidencelevel).
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Fig. 1. Sourcesobservedin the immediateneighbourhood Fig. 2. Contoursnapof the region observednear the GC,
of KS1732-273. Contoursare given at significance levelsof whereSgr A West(not detected)issituated. Contoursare
5, 6, 7, 8, 10, 20, 30 e. Thesky coverageof this map is 3.1 given in significance Stepsof 0.5in 5-8o~.Furthermorethe
x 3.1 squaredegrees. error boxesof two SAS-3burst sourcesaregiven. The new

transient burst sourceKS1741-293is inside the error box
ofMXB1743-29andjust outsidethat of MXB1742-29.The

- skycoverageof this snapis 2.0x 2.0squaredegrees.
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Fig. 4. Blackbody fit (solidcurve) to the spectrum ofthe

~ secondburst ofKSJ741-293 duringpeakintensity. Thebestfit temperatureiskT = 2.8±0.5 keV.
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Fig. 3. Timeprofile ofthesecondandmostsignificant burst
detectionof KS1741-293on August 22nd 1989. The inten-
sity isgiven in raw countspersecond,neither correctedfor
backgroundradiation nor for dead time effects. A double
peakstructure, as observedby SAS-3for MXBI743-29,is
absentat a 99.7%confidencelevel.
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Table I: Known X-ray point sources(3-10 keV) in a 6 x 6 squaredegreesregion
centeredon theGalacticcentre
Source Characteristic

0 Ref. Remark

4U1735-28 T (1971) /1/
GX3+1 P 2

A1742-293 P 2
A1742-289 T (1975) /2/
GX+0.2,-O.2 T (1976) /2/, /3/
GX+1.1,-1.0 T? (1976) /3/
MXB1742-29 B (1976) /10/ Identification possiblewith

A1742-294andKS1741-293
MXB1743-29 B (1976) /10/ Identificationpossiblewith

1E1742.5-2859andKS1741-293
MXB1743-28 B (1976) /10/ Identification possiblewith

1E1743.1-2843
111743-32 T (1977) /4/
1E1740.7-2942 P? /6/ Hardestsourcein region
1E1742.5-2859 F? /7/ Coincidentwith Sgr A West
1E1743.1-2843 P? /7/
SLX1732-304 P+B /8/ Situatedin Terzan1
SLX1735-269 F? /8/
SLX1737-282 7 /8/
SLX1744-299/300 P? /9/ Doublesource
GS1741-282 T (1987) /5/
KS1732-273 T (1989) This paper
KS1741-293 T+B (1989) This paper
P = Persistentsource T = Transient(betweenparenthesesthe yearof de-
tectedappearance),B = burstsource(betweenparenthesestheyearwhenthe
burstsweredetected).If aquestionmarkis giventhecharacteristicis unclear.

2 This sourceis referred to in manyX-ray studiesof thegalacticcentreregion,
seefor a list in eg. /14/.

Table II: Somecharacteristicsof thedataon theGC
andfluxes for KS1732-273andKS1741-293.Columns:
(1) = dateof observation,(2) = TotalObservation-
timein a., (3) = Timespanin hours(seetext), (4) =
Intensityin mCrabs(in caseof nodetectiona
3o upper limit is given), (5) = Significance
of detection ___________ ____________

________________ — KS1732-273 KS1741-293
(1) (2) (3) (4) (5) (4) (5)

21-Oct-88 2520 5 <10 <20
20-Mar-89 4300 8 22 11 < 6

1-Apr-89 2310 2 <15 <10
16-Aug-89 5900 5 ~ < 5 < 8
20-Aug-89 7870 9 ~ < 5 27 12
21-Aug-89 7200 9 < 5 28 10
22-Aug-89 7100 8 <10 23 15
23-Aug-89 6400 8 <10 < 5
31-Aug-89 3670 5 < 7 <10

3-Sep-89 1230 2 <10 <17
4-Sep-89 3720 22 23 13 <11
5-Sep-89 1720 5 <10 <15

Table III: Parametersof 2 bursts(1 and2) of KS1741-293.
Burst No. 1 2
Start time (dayssinceAug 1st, 0” UT.) 19.56378 21.15758
Duration (a) 28 +1- 4 28 +1- 4
Numberof counts 300 +1- 32 900 +/- 70
Peakflux (mCrab,2-30keV) 425 +/- 53 302 +1- 28
Blackbodytemperature(keV) 2.5 +/- 0.5 2.8 +/- 0.5
Energyin iO~ergsat an
assumeddistanceof 10 kpc 6 4

.IAss 11,5-K
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Becauseof poor statistics it is difficult to determinethe shapeof the spectrumof KS1732-273
with reasonableaccuracy.However, theshapeis compatiblewith athermalbremstrahlungspectrumwith
a temperatureof aboutkT=3 keV anda hydrogencolumn density NH of lessthan 1023 cm

2.
The sourcecouldnot be identified with any other sourcein any wavelengthregime (SIMBAD

database,Strassbourg,June1990).

KS1741-293

Thissourcewasdetectedon threeconsecutivedays(August20-22, 1989)at acomparableflux level of about
26 mCrabs. A contourmapof theobservedvicinity of KS1741-293is shownin Figure 2. KS1741-293is
locatedlessthan 0.5 degreefrom thegalacticnucleus,at

HA. = 17” 41”~38’, Dec. = ~290 19’ 53” (1950.0Equinox) or
= -0.°441,b

11 = -O.°065
with anerrorcircle radiusof 1’ (90% confidencelevel). With TTMthe following sourcesweredetectedin
thevicinity of the CC: A1742-294,1E1740.7-2942,SLX1744-299/300,KS1741-293;not shownin Figure2:
1E1743.1-2843,GX3+1, Terzan1, SLX1735-269.

Shownin Figure2 arealsotheerrorboxesof theburstsourcesdetectedin 1976with SAS3 (/10/).
KS1741-293is locatedneartheedgesof both the (95% confidencelevel) errorboxesof MXB1743-29 and
MXB1742-29. KS1741-293couldthereforepossiblybeidentifiedwith eitheroneburstsource.

A thermalbremstrahlungfit to the total spectraldataof KS1741-293yields that thehydrogen
column density mustbe lessthanNH= 1023 cm

2 andthetemperaturemorethan kT = 9 keY.

Bursts FromKS1741-~

Two burstsweredetectedfrom KS1741-293,on August 20th and22nd 1989. Characteristicsof thebursts
aregiven in Table III. Figure 3 displaysthe time profile of the secondburst in threeenergybandsand
Figure4 theblackbodyspectralfit to this burst at peakintensity. Details about theextractionof burst
datacan befound in /12,13/.

BecauseKS1741-293may beidentified with either MXB1742-29or MXB1743-29,it is interesting
to comparethe time profile of burstsfrom thelatter sourcewith that of KS1741-293.Lewin ci at. (/10/)
reporteda doublepeakedprofile structurefor 7 out of 8 burstswhich theycouldattributeto MXB1743-29,
thetwo peaksseparated6-8 seconds(dependingon theenergybandconsidered).The two burstsreported
heredo not showa doublepeakedtime profile (seeFigure 3). To checkthesignificanceof not observing
thedoublepeakedtime profile as wasthecasefor MXB1743-29the time profile of theburst of KS1741-293
wasbinnedin 3 s intervals in theenergyband8-19 keY (in this energybandthedoublepeakednatureof
theburstsobservedwith SAS3 is mostprominent). Taking into accounttheexpectedpeakseparationand
checkingfor all possiblephasesof thebinning, it wasfound that the observedintensity ratio excludesa
doublepeakstructurein theTTMdataataconfidencelevel of 99.7%, whencomparedwith theminimum
to maximumintensityratio seenin thedoublepeakedburstsreportedby Lewin ci al. (/10/).

Theburst emitting arearadii of thetwo burstsfrom KS1741-293arecomparableat
H = (6.0±0.5) x (Duo kpc)kin, whereD is thedistanceof KS1741-293to Earth.
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