Astron. Astroph (2000) 998{1008 353,ys.A S T R Y MO A D NA S O T R Y H S P S CIOSear ch f after ws R the OSA in all-sk T sur ey vyglo J . Gr einer 1 Hartmann .H.

2 DW , V . oges , 3

T , Boller . 3

Schwarz R. 1 ,

S.V and Zharik . o , v 4 ; 5 1 Astroph ysical Sternw der German Potsdam, y 1448216, arte

2 An Clemson Uni Potsdam, v Institute ersity Ph of USA 29634,Clemson, ,

3 Astronomy MPI Ph Extraterrestrial German Garching, y 85740for and

4 ysics Special Astroph Observ ysical atory Department Russia yz,Nizhnij 357147

5 , Instituto UN Astronomia, Me Ensenada, xico 22860AM, de Recei , v ed 1999 October

15 Accepted / Abstract. 1999 W July e after X-ray glo for from wsg search amma-ray b a R the OSA using T ursts all-sk (RASS) ydata. less signi�cantlybeamed g the e y manafter to glo xpect ws 23 generatedafter search glo Our w predicted. areHo v we er 4 , spectroscop w-up v se candi- counterpartdates RASS the e of v origin ents starin man y a Gi cases. e of we entsconclude R the OSA that T number surv y com- withparable g and This bands.result gi surprising, v not the constrainrelati v the e b the urst. ofHo v we er w , lar ging emeras after early glo the are wse component v X-ray erely R OSA the T by f so ar aundetected \reb delayed are ursts"constrained. �reballs"\dirty

K of ey w class g ords: b rays: are stars:{ general

1. {ursts Intr amma oduction particularIn

The disco f of after X-ray glo ading g from amma-ray wsb v ursts BeppoSAX with al. et1998a) allo v e ents enigmaticoutside g the disco eries v of subsequentoptical after glo radio of fractionthe f disco ery e aint, xtended fhost (\g objects usually isnot Spectroscop established). disco ery v of theabsorption opti- thesecal (O transients pre- thevious GRB the GRB typicalin 1 � multi- present,w 2. a = v z elengths observ GRB of after ations e ws 20 aboutb xist ursts http:/ (see /www glo a forcontinuously after with glo GRBs and emission,w of list Send of updated r fprint to (jgreiner@aip.de) Greiner

J. Hartmann re w e de xciting el- vthese opments GRB to v imply lar ery ge distances990123). ener gies b the glo after on Dependingtheir uncertain E require grb GRBsfractions � beaming 10 as

52 � 54 well erg asurst , ofup

of which Ge- theorists.challenge ometric alle to ener these re- gyrequired quirements. inte The after grated glo be non- (all bands) emissionmight requires ener dynamic gea range E in grb (withgy /E of agl amountcomparable f This descripti the v to \h term yper e - led). no v a a" GRB for after 1998) glo aczynski output lightws can e xplosi e no as ae vphenomena and v superno other v dominate ae. easilybeaming Deposition ener of short agy time v small ine v de el- theleads opment which �reballopaque quickly relati the re vistic Meszaros (e.g.,into & lik The presence elyMeszaros of g immediate because emission,quenches by e the transparent semi-�reball to it’ xpanding ener b the is gyurst transferred ener kinetic the ofbaryonic relati vistic w o GRB a ener this must gyto be retrie order v In which dissipation,through occurs dri engine v central with shellsmultiple v arying f Lorentz v e colli- shell-shellthat sions ener dissipate electron viawhich synchrotron Alternati radiation. v shocks ely internal GRB a when occur, the relati to e an (ISM medium or xternalinteract matter b the Considera- urst).prior tion observ GRB structured suggests eshighly that GRB the lik more shocks internalresult (Fenimore et the K 1997; et obayashi& al. b 1997; e the xternal whileMitman shocks after smoother - theresponsible glo w v we er Ho f is clear fromit whether observ after X-ray glo ed xclusi e ely vws due e emis- promptwith sion concei able. after If glo v b and urst wshocks emission re separate consider seriouslyone the prompt emission X-ray delayedand-ray that possibilitygions from J. after X-ray glo GRB R the OSA in all-sk y e 999 survyTwsfor Fig . 1. R the OSA of T map all- Exposuresk y equa- inincluding torial projec- rectangularcoordinates tion pat- Thethe tern performed beingthe in lon- eclipticat gitude. (the polesthe tw Therefore, o recei \stars") v x- eed posure V (from et oges al. ksecto 1999). upof black circles are dif all) ferently at e one af- X-rayxpects ter so, glo If ws can possibilityGRBs. be after for glo searches e in xisting wswith X-ray surv W 1999). a Grindlay other bandsv than of ferential difto beaming superno through v 1999) in searchesal. the af- throughfor ter searches glo 1997), ws GRB/O dedicated T or surv ys eLoeb such LO TIS as (P & TSE O (Ak R 1999), al.erlof T 1997), AR T O (Boer de under v programs el- similar1998), opment al. w et orldwide. al.ark Although f are under theoretical - completefrom standing v the b a (prompt urstcomponents g emission amma-ray after delayed glo emission, of emissionoptical po wer to -la arious w vidence etimes for \Superno of v appearance at emission"the late straightforw a observ ard check toational whether w possibly a not v xists. eelength-dependent Popular GRB or compact ofbinary stars Ruf & (W collapsars oosle or 1993; yfert MacF adyen W & 1999) adyen& predict o collimated to leadshould strongly b collimated after glo and glo after ws Ifw turn r beamed e we xpect thenthe to after of glo rate W GRBs. pos- thise sibility after X-ray glo for fortuitously werews detected R the OSA during T search all-sk y e results Preliminarysurv of et Greiner (1999). al.by reportedwere

2. studythis R y OSA a T all-sk with sur ey expectations andv f y or after w glo detections transientthan

The R ws OSA higher T a (T satellite r �nd to

� elativeall- �rstsk y 0.1{2.4 the k in eV y August 19901 e additional (\repairs") xposurescarried 1991 of(V August oges, satellite’ the 96 ofminutes vie of 2 of

� diameter scans )a 360 full

� �eld sk y the for scan)a range the in 10{30 typically sec. Earth’ with s (togetherrotation motion) mo e 1 with

� v to perpendicularcircles the co ering sk whole a Thus,6 source co ered tele- thev scope tw about Ho v we er days. , o this ofa co erage Sk xpo- epoles. sure v sensiti ery with latitude,of typical e function 400 � 40 toand ksec v Fig. poles. the 1 to close eryequator sho near of mape the b RASS, of producton e xposure lar the xpo- ethat sure lo and e equatorial compensated isw by small/lar correspondingly to (accordingsolid cos gethe (ecliptic ef net search uniforma pattern. isThe Ev en 10{30 of sensi- thes ti xposure vity R of OSA e T 0.1{2.4 the k in suf is detect toband GRB eV X-ray after single glo v se b the Fig. urst. after 2 hours eral forws alatitude)). sho ws R the OSA of T in PSPC com- vitysingle-scan parison se v to after X-ray curv ed observlight by f fraction, after of glo , during detectableThe the parameters: threecritically The contrib f uting v ha e thatof detectable after X-ray glo BeppoSAX with in- ationsws. dicate the addition,one. b to urst BeppoSAX of ux fullsample or observ range B the A by TSE does SAXed not ag select f ainst b aint Ho v we er ursts. , algorithm trigger uence of SAX to f to bias b ards long ofw durations (e a currently isthat impossible ar glo after b short ursts, fromX-ray which mer to systems binaryneutron (e.g., Ruf v e ents theseable ha v v concei e dif after other) cor with - ws(and respondingly dif X-ray beha beaming vior ferent time inthis we dra to RASS theconclusions about e such v w SWIFT proposed forth- themission coming near thesituation future. this rectifymightmission HETE2 Theents. 1000 position J. after X-ray glo GRB R the OSA in all-sk y esurvyTws Fig . 2. After glo GRB after X-ray glo ed 2{10 the k in et Feroci 970228: GRB1998; Costa et GRB 1997; GRB 1998; GRB 1998b; ’ in corresponding their1998) brightness e R the OSA into T xtrapolated po a ground forene absorption). gi v line R the OSA of T during v the the forwindo possible co GRB R by OSA location after anticipates glo v se cts/s hundredof during fe a on. so and scan, The rele ant f v e e xpected ent vthe rate to ux peak ux (or GRB the it- ofcharacteristic self). f So ar other observ after X-ray glo ed about measured ux 100 w sec GRB the f a the whileof GRB actor ux es sho within u- Theof ence lar much ger also accurately tothus predict after X-ray glo the direct onws GRB of observ properties ations. of dispersionthe X-ray after hand, glo other pro ws a usewe mean after X-ray glo that study this . ofthe W for e lik not ag bias types certainstrong of after X-ray glo v er we w a pos- theare sibility ag selection after decaying glo rapidly ws ainstof (see belo be f the e information after on - xiststhat glo act ws b short abo e). purpose theF of after present glo that pro data a videassume representati we v study e this sample. v discussion The f third la decay SAX w: ob- intensityX-ray serv ations ha the v is after typical is wthe a po that la t w

� � werestablished b (although se in eral ve b wiggles ursts) v with inde the � 2 � < � 1 . <ranging It ho clear these allshould f one actors distrib statistical deri to v which e fromproper the o f fraction W . xisting euse database representati a v as this comparetemplates set R the OSA to T sensiti PSPC vity of . F set es- wethis timate R the OSA in T from e an the ofPSPC ux SAX by po a la wer spectrum photonassuming with uni a v � w absorption as groundPossible ne glected; ef e vthe h which ydrogen lar remo e v glo after ws toge completely 2 % that impliesresulting the RASS The w sensiti be v act GRB allto after enough glo e ws � (see scansin Fig. 80% and 2 scans, subsequent

3in ). W f conserv v ati e f of = fraction 0 : the fora subsequent adopt analysis. e inould. about isisdensity J. after X-ray glo GRB R the OSA in all-sk y e 1001 survyTwsfor Fig . 3. Distrib 23 selectedthe after of glo ution w g in coor alactic - candidatesdinates (g mid- theis dle). e peak v Single (SP ents T in a- centerble 1 ) sho are while triangles,as the e v declining open assho squares. distrib This by biasedution the anisotrop strong e the xposure ofare (see Fig. ents wn 1 b dif the - coornote dinate ut system). ;The abo Fig. and comparison 2 e v

sho GRB that after w ws gloha v e RASS the 1 { aboutfor thus scans,during implying RASS after GRB glo a light wdata curv the e � W GRB. this thate time f so unstudied. completelyar The after X-ray glo detectable GRBs fromof beamed to number w span B the A on TSE (based during rate)us the is RASSards N the after ag hrs l 1{8of = time f a � S at that ag detectable l beenR R �

GR B where R GR B (b GRBs unit perursts time S and angle) ag solid l unitand

R of RASS the after is glo density w rateis co erage time � W area. R adopt

GR e B ofunits = inv 900 GRBs/sk GRB/(16628 2 1

� �y/yr S days).

� ag l R w be ould122296.5 2 � co erage temporal Thein completeness RASS the w of (V 62.5% et oges so 1999),as that S ag l R 2 76435

� =e we N xpect ag Thus, l days.� 4.6 � f = � 3.7 after GRB glo RASS. thedetected W be e co erage R of OSA function T v v is ery thehere dif note ferent GRB prompt seconds) of(with and after X-ray glo emission S hours).

of ag duration l (withws

R for w to ha ould v ws e to S by replaced GR be B R e mean xposure thecorresponding per sk S y:

sk GR full B thetimes

R location 2 359

� =y f a actor i.e., of lo 360 S than wer ag l R R The OSA . T surv y limited toois for X- promptpatterns ray W GRBs. Ariel the(1999) V Loeb catalog f of place toMcHardy constraints b that concludedb Ariel ’ urst, s sensiti the during beamingenough. the GRB great on constraintsfuture long-duration after of glo v ys, existing such RASS. theas ewith

3. edachie The sear be f ch after w glo candidates orcan ws 3.1. domainthe R thus OSA is T X-r not data ayis

W vity e curv light RASS all sources forwith lar rate lik detection e- alihood e es. curv light Note lo thresh- vitysensiti old RASS the which CatalogBright used lik detection elihood and

> 15

� ofminimum 15 acomparison (V in oges et wer curv light about ofes 20 corresponding binwith to e seconds time. xposuremin., After curv g ne ati with count meanv rates auto- thebackground-subtraction matic light thesecriteria curv selection es: threewe (1) ha should v bin of ratioa S/N > 3 abo S/N maximum.around is dif the mean andthe count di rate the ofquadratic error S/N thisNote ratio v the b amplitude, the ofut signi�cance column (seesource 4 T of able 1 the or peakthe signi�cance). latterfor (2) deri v rate obtained ationsfrom until con- berate sistent allo criterion within risetransient the ( � b hrs), slo not that. thanut (3) count meanthat rate co ered maximum past5 should Lik zero. pre the condition, viouswith this ha that v sources quies- esuppresses cent le detectable v at In stars.nearby f as act, of seta well kno appears. starsw) Application abo e 32 ofa GRB yields after criteria glo listed w W candidates. additional withthen conditions after proper glo that display: shoulde (i) e are x- structuresand cluded, \stan- of�t dard" after X-ray glo not remo ed). v(four (ii) e se er sho and w- binsv ing (in peak v the after erse glo after be- w ux ha zero vior) ob es v(this tw reasons o sources). transient viousforout selected alsoare 1002 v J. after X-ray glo GRB R the OSA in all-sk y esurvyTws T for able 1. al.:after X-ray glo v Gi RASS the statistical the1), positional lik detection ML e total maximum theRASS count o er tw (7), v the indicating ag9), single-peak (8, ed curv light (11). dataoptical on comments

Source Name Error cts ML 1 T exp CR max Scans S/N 2 VI 3 SP 4 Comments ( 00 ) (sec) (cts/s) 1RXS J003528.6+603139 9 30 47 349 1.1 17 3.2 3.6 sp 1RXS J004031.1+520906 7 120 373 453 5.4 23 9.1 23.6 sp 1RXS J013556.7+231605 16 31 38 441 1.7 19 3.9 6.6 K(?) (Hamb star ur g) 1RXS J023644.4+224028 10 27 63 247 0.9 15 3.0 3.3 1RXS J043412.3{314911 8 37 83 258 1.3 15 3.9 4.7 sp 1RXS J045248.0{324507 12 17 27 286 1.3 17 3.5 5.5 sp 1RXS J050154.6{785616 9 176 357 630 5.5 33 8.0 14.8 dMe (RBS) 1RXS J051515.9+574705 10 25 60 406 1.0 19 3.3 4.4 sp 1RXS J061909.0+083859 7 25 47 473 3.3 25 6.7 7.7 sp M3.5e (spectrum) 1RXS J064118.6{543503 23 33 30 651 3.6 29 4.4 14.2 sp M4.5e (spectrum) 1RXS J081727.0{650718 12 49 28 964 1.0 47 3.5 5.0 M5e (spectrum) 1RXS J093800.6+081640 10 20 39 210 1.5 9 3.5 4.8 sp M3.5e (spectrum) 1RXS J094037.3{565615 16 24 37 299 1.0 19 3.1 4.5 1RXS J111055.7{485510 17 38 65 135 2.1 5 3.9 7.4 1RXS J112511.7{002437 15 41 48 428 2.3 23 4.1 6.2 M2.5e (spectrum) 1RXS J113523.0{191321 19 32 37 341 1.1 19 3.0 3.0 M4.5e (spectrum) 1RXS J115928.5{524717 11 27 56 266 1.0 13 3.2 4.1 1RXS J120328.8+024912 19 61 66 404 3.6 21 6.1 15.6 sp empty DSS2 1RXS J144713.2+570205 8 87 132 746 2.1 41 4.5 6.3 M (Hamb star ur g) 1RXS J163607.8{354353 8 36 36 316 1.2 15 3.3 3.8 1RXS J163947.8{392023 17 63 99 336 1.9 17 3.2 2.7 1RXS J210246.3{372149 8 78 225 306 1.5 17 3.4 3.1 dMe (RBS) 1RXS J215651.5{050608 33 22 15 263 1.6 19 3.2 4.8 sp 1 Maximum lik P where observ the distrib ed originates photonsution from uctuation. backgrounda that

2 probabilitythe The S/N ratio o er square themaximum root errors. theirsum quadratic

3 theof The v the inde VI x its plusthe error outside . ratemean the

4 erv Light curv o \single-peak as (sp). ed" labeled are (iii) W rate in v also estig e OSA R T pointed observ ated ations, countnon-zero which a were v with T candidates. w remaining o the3 sources the because y candidatesbe did e le a belo el RASS thev threshold. atX-ray (i v) Finally persistent arious vlist optical, e and X-ray onecatalogs, source acti seemingly v magnitude, (HD star9th 101082) circle. errorin The 23 ofa transients after X-ray glo viable T candidates. sum- 1w marises rele ant e these v of the includingproperties signi�cance ampli- themeasures tude beha transient 8, (Columnsthe 9). Fig. of signigicance 4 and 4),

(columnsources sho curv Fig. and es light 5 vidual indi thews vides prov DSS the images these ofThe data gi is v section. xtthe Inspection T in able 1 candidate the ofin and positions.the Fig. of as 4 yields steps selectionthese sho of 50 curv light single display es peaks, outb i.e. S/N > and 3satisfying otherwise sho remainder that decaysThe more after GRB glo resemble beha w vior closely . rate.zero Man y e the SP peak declining) or(single could SP (the ha also v might signi�- asources cant b uctuations), of identi�cationut these e v statistical studies. w-upoptical The e bin v single time withare scales b minutes), e ut v (10{60 en starsfrom the e declining v ha not duration. longan Also, distrib the sk re not systematic yeal dif ference v e (Fig. rest the and 3 ents peak singlebetween ). vdoes y the 3.2. onution Optical e data vdo

T o e the v of able 1 listed ents fractionstar arewe bright selectedsources dif Three telescopes ferentwere SA of O telescope

6mthespectra: these acquireto used J. after X-ray glo GRB R the OSA in all-sk y e 1003 survyTwsfor Fig . 4. T in able 1 23 all ofes Fig. of that as 5 order identical inX-ray R are OSA Units the forcounts/sec

PSPC y-axis, T x-axis. �eld-of-vie PSPC o er source.

thevw the ofscan1004 �rst J. after X-ray glo GRB R the OSA in all-sk y esurvyTws Fig . 5. DSS T in able 1 all of charts�nding 90 ha circles 25 of

00 radiiidentical R the OSA on T (basede Bright Surv V statistics; et oges T 1999). able 1 y e verror indi vides RASS statistical objects theF depicted arro by ha spectra v optical Fig. (see obtained been 6 e ws errors.localisation mark Hamb dashes ur o objecti g v tw RBS ore identi�cations a are v by ailable.

edthosefor and ),sourcevidual, J. after X-ray glo GRB R the OSA in all-sk y e 1005 survyTwsfor T Search able 2. etpro en after X-ray glo 23 candidates wof sample the within stars Source are Name suspected optical and coordinates v r on

U S Details O N (b-r) pro

U S % O N V The spectr . um spectral distance L p eak X (2000.0) (1) (mag) (mag) (mag) type (pc) (10 31 er g/s) (2) 1RXS J004031.1+520906 00 10 09 15.5 +52 2.7 30.8 1RXS 40 J013556.7+231605 01 58 15 15.2 +23 3.1 58.6 K(?) 1RXS J023644.4+224028 02 29 40 13.6 +22 3.9 36 1RXS J043412.3{314911 04 13 49 14.2 {31 2.5 34 1RXS J050154.6{785616 05 17 56 { {78 { 51.9 dMe 1RXS J051515.9+574705 05 59 46 11.0 +57 0.9 15 1RXS J061909.0+083859 06 03 39 13.7 +08 2.7 09.0 14.7 19 M3.5e 40 1.5 1RXS J064118.6{543503 06 18 35 18.4 {54 3.4 17.0 19.2 41 M4.5e 250 63.0 1RXS J081727.0{650718 08 21 07 16.9 {65 2.6 29.5 17.2 17 M5.0e 70 1.8 1RXS J093800.6+081640 09 34 16 13.8 +08 3.2 01.1 15.4 38 M3.5e 70 1.5 1RXS J112511.7{002437 11 38 24 13.3 {00 2.8 12.4 14.3 25 M2.5e 60 1.7 1RXS J113523.0{191321 11 34 13 15.1 {19 3.2 24.9 16.8 35 M4.5e 90 2.0 1RXS J144713.2+570205 14 55 01 13.2 +57 2.6 13.5 M 1RXS J210246.3{372149 21 51 21 { {37 46.0

> 02 � 1.7 dMe 1RXS J215651.5{050608 21 30 06 17.5 {05 1.5 51.456

(1) Coordinates ha v v ha � 1 of

00 errormean . ae thus

(2) andDSS2, The ha luminosities v the 0.1{2.4 k the eV in k 1 eV a The spectrum.thermal bolometric f lar 1.3 gi that v than 0.1{2.4 the range. eV k for (December Fig. of panel top 6 1998; 17, enger the withequipped spectrograph La at3.6m Silla/ESO the (January Fig. of panel second 6 1999; 23, focus,Nasmyth-1 equipped )in with Silla/ESO Latelescope (January Fig. of panels

4 6 remaining 1999;

26,1.5m with equippedDanish DFOSC. groo es w mm as per300 used 300 of dispersion

� a A 220 and 140

� /mm, A

/mm, yielding300 respecti 250, v with ely Grisms . W the 2 a

00 ithand 1 : , EFOSC,

00 1 : and 5 00

FWHM the resolution slit), is 16 actor a

� is A 14 , model

� spectral A a 12 and such

� of A respecti , v of ely assumption from rangeExposure 600{1200 and at�eldedwere calibrated G191B2B using 108)or standard MID star AS standard T procedures. not didtime allo elescope w Fig. in indicated those 5 than spectra moreobtain . tothe All the withinbrightest respecti the v are e M be strong withto emission (Fig. series Balmer the 6 of lines outturn Gi ). v circle, f the that acterror in �v X-ray do object to wnonly the POSS the X-ray correspondingidentify sources F stars. the orthese sixth 1RXS object, tw 061909.9+083859, are starsother inside \ (denoted A box " Fig. in \B" and 5 error X-ray theo Their ). ares spectra, ho v we er X-ray F/G indicate on (basedand the L types,

X spectral, =L to opt duebeing ar ratio) ag gue optical thethese counterpart bright- opticalon ness well-kno the L wn

X andstars =L are opt sixthe ratio ofsource. of e the quiescence duringX-ray is 1 � 10 xpected

� 14 1/50...1/100X-ray ...2 � 10 the

� 13 ofof er one g/cm ainst

2 asto R to OSA corresponds T Thissecure PSPC is count belo is RASS theand sensiti cts/s vity 0.0015...0.03 , the outsidethe X-ray with are. consistentof W rates e ha it v limit, these ofspectral six g to properties. theirinside F more ollo little wing Y by (1981) Schneider

& and W oung de further v and Schw in arz eloped(1988) et Horne al. T the iO of determine tostrength spectral particular In continuum thewe le , v classes. el T the iO outside de�cits uxdetermined in w the a then v and 6200{6220 bands elengths

� bands, A 6760{6810 , � A

7120{ ,the used 7150 we (1998)

� & A ade and 7650{7690 initiated method

� the A a A . v of of ratioscomparison these well-kno of (Schw stars arz Gliesethat et with al. T in able 2 spectral the inresults Gi . v 1998) en de�citsain the ux thein calibration T the iO ofthe band spectral ourerror class � 1. bedetermination Based magnitudes absoluteand of M types allo and e for 0.1 { betweenxtinction mag 0.3stars, (corresponding g total e alactic di- thextinction rections ha we v deri e distance roughed estimate star each Finally . con we v , X- maximumerted ray curv light (Fig. e the 4 in peak theduring and countv T stars) able Me six 1 the of thehalf ) 1 a k of eV assumptionunder thermal e T e. o- vas gether deri the v distances luminosities X-rayed during gi also v are T in able 2 corresponding the thewith These .and luminosities stars. aretypical In check also Hamb the ur ed g/RASS we catalogue additionspectrum of et (Bade identi�ca- Theseal. tions v early the of)(an R of OSA correlation T a surv y with obtainedthe the Hamb with ur catalog an duringAlto objecti Calar v e Three hemisphere.the out catalog: thisin found { wereobjects 1RXS J013556.7+231605 J0135.9+2316 bright TheRX optical Fig. (see circle error 5 the of borderthe ) on� is spectral the toDueK. type spectralof1006 star J. after X-ray glo GRB R the OSA in all-sk y esurvyTws Fig . 6. selected randomlysix counterpart the casesIn spectrum indicated objectto with arro an Fig. in w refers 5 candidates. of

Spectra. resolution 50 than less

� of A star thisthat could M early w thus ould andspectral possibly candidate. stargood { abe 1RXS J120328.8+024912 J1203.4+0249 bright TheRX optical iden- iserror ti�ed M a are Therefore,

F/G. star e yw ha ould v w required eay the is (itX-ray located 45 bad

00 particularlya of of T position). with ogethercentroid our f the the outsideobject X-ray F and alsospectral thus not thus andcounterpartsource X-ray possiblea not J. after X-ray glo GRB R the OSA in all-sk y e 1007 survyTws sho for wn Fig. in Searchal.: 6 et Greiner

Gto of locationthe 1RXS that J120328.8+024912 nearly tosurrounding 1 its arcmin do empty DSS2. ofthe { town 1RXS J144713.2+570205 J1447.2+5702 bright TheRX and identi�ed iserror as a bethis are well. asstar Finally that , tw suggesting identi�ed alreadysample in RBS the (Schw programme et ope iden- complete1999), ti�cation ( > high-g cts/s), alactic 0.2all latitude ( j b j 30 >

� of RASS. thein sources { )programme 1RXS al. J050154.6{785616 : the insideoptical error ag so star are . aain { dMe,as 1RXS classi�ed J210246.3{372149 : tw the optical obrighter stars M early H � weak and emission,star the f type F/G a star type most thestar probable counterpart. opticaldMe Inspection DSS the (Fig. charts �nding of 5 the Thus,

.one all that) (b ut v ha lik ays wThere (e counterparts. xcept 1RXS for least atto one RASS the star arebe responsible spik the all addition,RASS. these ha stars v USNO thededuced A1.0 et (Monet T see able 2 catalog as colorsred the supportingery conjecture stars. Mindeed arethese

4. thatv Discussion conclusions ande

W the e ar b the glo \after T in 2 ableare It stars.is pro e until assertionspectroscop v y candidates. counterpartIn ar we e the the supportnotion RASS the fe after X-ray ws glofrom e the xpected withnumber after of glo (N ws ag is l interpretationThis v deri Sect. in 1RXS 2.J120328.8+024912 GRB a af- X-rayter candidate glo best w f the R the OSA that T act does boxnot ( m 22 (GRB object host stellarg < alaxies f are light thecurv 1999), e single-peak dif is e- liklihood lar this with positionno uctuation, statisticalwe e v this lar the v e ents amplitudeof T in able 1 8 Columns

(seesample Also, ).the in 4T huge able is itself 1 source X-ray theof ). signi�canceamong If ar RASS the fe a glo after then ws,data ob rate theoretical(especially af uncertainties fecting signi�cantour after the glo e w implies Thisthat GRB v after xpectation glo of ha not v do beaming widerangle relati band v X-ray g the is Thisto e some \standard" the�reball Meszaros 1999;

Piran 1999), gi v 1997; f the of hoursw emission follo inter to - dueslo action b the f Lorentz of actorsmedium the o v we er Ho , increases.beaming the RASS the co er interv time � GRB thehrs e 1{8 v ent. decelerate toe from � is �reball

> the time

� thisDuring � 10 . o vis- relatistill tic after the glo and f still One isotropic.ar thus e is delayed andfor emission. ratescomparable On ar we e the v of in entsthat T gue able f in GRB act af- areoptically ter not glo are ws, e Ho xpectations. w- eapparently e v rate er the , f enhancement w fe Furthermore, .than the lar are thus small,is the Ag small. w we ould ainenhancement conclude RASS the consistenc support between ythat observ this ations e theoretical mar only ginal withand e of vidence band. X-rayin Both vie of beaming same;conclude of after their glo of e it This comparable.if conclusion obtained 1999)result from f of observ transients V Arieled (Pye W instruments. em- alsoearlier phasize (1999) Grindlaydiscussed can GRB undetectedon populations Dermer band.the et f Lorentz actor �reball , initialthat � out

0 pointed(1999) , Since GRB.of � appearance

0 thedetermining is b total ener urst en- massto er gy (lo \clean" ge larload ener baryon gy) � by

0 characterizedis e in (accord- 300xcess ing Dermer’ to (hea �reball load) vya is v a f Lorentz actor small ar Dermer gues .by that v of with durationery emission high-ener the re gy dirty whilein �reballs ra- preferentiallyduration diate b These f in be toact X-ray b v ha B by A detected TSE beennot and to \tuned"detectors e these v because ents � which

0 forinstruments, f similar 1999). (Dermerrange The the inX-ray RASS of and surv y frequencies thesuggests of relati GRBs v \dirty" b to load baryona is with comparable. urststhus V e ietri dre (1999) X-ray \anomalous"to after attention glo w ws GRB e which xhibit 970828,and a resur 970508 e and Fe-line foremission emission. \reb delayed in ursts"interprete the frame w authors SupraNo the (V model 1998) Stellaietri in GRB the iron- ofa rich GRB The via coolstorus, Bremsstrahlung, \reb a The band.the emission isotropic, nearlyshould so e after X-ray glo y accompa- notthat nied se place v data this onconstraintsere RASS TheGRBs. 1008 by J. after X-ray glo GRB R the OSA in all-sk y esurvyT type reb of are componentsdelayed predicted (V these (10 bright� 4 beto er 1999) g al. cm et

� 2 ietribecause and )urst of ( 10 �

3 durationlong after of glo rarity RASS thews data \SupraNo from v GRBs constitute notae" the b that observ the GRB ed are GRBsunless also the within correspondingly lar requirements). gyge Another super to - relatedon no placed v be ae GRB of SN1998bw withassociation is et W 1998, oosle al. such thenal. SN-related w ac- fby tor � lo their small theimplied redshift g host alaxy the ar be that guedIt GRB . 980425 w a beamed sa merely the wand less after beamed glo us, e y manwe X-ray after true, glo is RASS the Ag data. constrain resultsain, these b possibilities, quantitati more v ut detailed requiree simulations be are paper this . ofthe In dif constrain ferential furtherdetermine beaming vs. sensiti more v timescales e short-rays) surv ys lar with e ger FO (in V xposures It needed.time) w and ould properties statisticalestablish of lo to ener glo after particular In kind thisstudies one kno better distrib the X-ray peakution ux es po and better (totemporal estimate Eq. in BeppoSAX 1). pro to these videf measurements after one glo v e ery wrate 1{2 e add v soon database, thisents B will A HETE2 TSE month. (in f with the onresponse ground LO GILE, Awell B A, GLAST perhaps andSWIFT other pro will to nearin intermediate Ne future. lik are to elyand k insights eep observ w b ers meantime thechallenged. the RASS theorists observ and that ideasupport early after here glo presented beaming comparableGRBs properties g and bands. amma-raythe in Ac from knowledg emission ements. w W ations e in J. ’ and for Zandt pro viding after X-ray glo Costa Fig. for JG 2.digital and RS in f Bundesministerium German

� theBildung, ursupported W are issenschaft, F es T und (BMBF/DLR) echnologie con- undercurv tract QQ respecti 6, v 9708 ely OR by SZh, INT 50 AS 96-0315. e DHH hospi- andfor tality AIP Garching. inthe The R and OSA Potsdam BMBF/DLR by Max-Planck- thesupported Society is . operated database,the at Strasbour CDS, Sk (DSS) y pro- ey duced T Space US under Go ernment vScience grant N elescope A the W G -2166. at

Digitized Refer the ences andFrance g, of Ak use erlof et 1999, 400 398,Nat al. Bade V D., W oges 145 127,1998, al., Boer Mee In: g 1998, Preece C.A.,al., R.D., K et T oshut GRB w Huntsville 428, AIP4th p. (eds.) 846 .M.Bringer J.-L., Costa F Frontera 783 387,1997,al., Dermer L5 513,1999, K.E., Dermer B J., Chaing

� C.D.,656 513,1999, M., Fenimore 998 473,1996,S., Fenimore, ApJ 1999, 512, al.,E., 683 Ramirez-RuizCooper E.E., Feroci L29 332,1998, al., Galama T et P Vreeswijk v ., P an 670 395,1999, al., Greiner V J., W oges T Boller A&AS 1999, Suppl. D.H.,., 138, ., 441 etaradijs., Grindlay 710 510,1999, J.E., Hartmann 4752 96,Sci. Acad. Hartmann MacF T 19th on Symp.e Relati Proc. vistic Astroph 1999, Cosmology & P , press inDec. aris, Hogg 54 520,1999, A., in Fruchter ’ G., t ApJ 1998, L119 505,etL.A., Janka H.-T Antonelli Ruf ., L33 307,1996,M., K fert obayashi T Piran 92 490,1997, R., MacF adyen W A.I., 262 524,1999, S.E., Meszaros P y 232 476,1997, M.J., Meszaros P Rees T 19th e Proc. Relati on As- visticxas troph In: ysics Cosmology & P , (astro/ph- press,1998 9904038) Dec.1999, ., Meszaros P ., W M.J., Ne 1999, Astr w 303 4(4),R.A.M.J., ijers Monet a 1998, v al., URL atet http:/ B., /aries.usno.na Canzian vy A., .mil/ad/ad.html BirdRees ., Nicastro L17 338,1998, al., P et aczynski L45 494,1998, B., P L.A., ark L21 490,1997, al., Perna L85 509,1998,A., Piran T Loeb Ph 1999, 575 314,ys. ., Piro 906 329,1998a, al., Piro L41 331,1998b, al., Pye J.P et 875 205,1983, I.M., Rhoads L1 487,1997, J.E., Sari T Piran 110 287,1997, ., Schw arz A&A 1998, 338, al.,K., 465 Beuermannope Schw Schw R., ope (subm.) ANal.,et T I., r Lehmann G.,

� Hasingerumper Adv 1983, 241 2,Space . V J., ietri L45 507,1998,L., V Stella ietri MNRAS 1999, (astro- submitted,Stella ph/9906288) L.,C., Perola V M., oges W M., Boller B., 389 349,1999, al., W et ade 411 324,1988, K., W Horne oods 187 523,1999, A., W Loeb oosle E., y 273 405,1993,S., W R.A., oosle Th., y B.P Schmidt 788 516,1999, ., Y R.G., oung P 960