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/ INTRODUCTION

(On 2005 January 17 at 12:52:36.037 UT, the Swijf Burst Alert Telescope triggerad and
celed ORB 050117 (Sakamoto ot al. GCN 2952). For the first time, Swift responded
stonomeusly to the BAT triggered burst, pointing the XRT at the GRB whiks the burst
ms still in progress, and allowing simullancous gamma-ray and X-ray Mux
sasurements of the prompt emission and follow up chservations of the afterglow. The
AT lighteurve of the burst, which lasted 220 scconds. is mulli-peaked. The ZRT was on
rpet and obtained a refined posilion and an image within 193 secomds of the BAT
stection (Figure 1), The XRT detected the GRB at the end of (e burst oa-se1, measunng
source position of RA(J2000)= 230 53% 33.0° Dec(J2000)=+65" 367 19.8°" (Hill et al.
JCN 2955 and an absorbed flux of 1,140 35107 ergs em s in the 0.5-10 keV band. A
inl afterglow was detected by the XRT during the subsequent orbits. The UVGT
ctivation was not comlete at the time of these observations and therefore 1t remained in
non-ohserving state throughout. No radio or optical aflerglow was detected by the
round based follow-up observatons.
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TGURE 1. XRT Image showing the 04 confidence crmor vircle centred en the gnbosrd position,
orrzcled fof 4 non-nominal spececrafl configuration and the BAT 90% confidence errar circle frem

round Drocessitg.

Gamma-ray Analysis

The time-averaged speetral fit over the 15-130 keV energy band gave a photon index
£1.140.2 and an Fowy of 123=50 keV. The burst toral energy fluence was 9.3=0.2x10°
rps om ' in the 13-130 keV band in 220 seconds with more than one third of e fluence
1 the 100-150 keV band. The peak photon flux of 2.4740.17 ph em™s (integrated for
ne second from 15-150 kel using the best [it model of a simple power-law), oceurred
722 seconds after the trigger,

XRT Analysis

The X-rav lightcurve is shown in Figure 2. The X-ray data indicale a decrease in tlux
f almost three orders of magninuds between the prompt emission at =190 seconds and
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the afferglow at =900 seconds. The decay becomss significantly flatter over the
following ~G hours and then becomes steeper again sometime later in order io be
underected 43 days after Lhe burst.

A photo-abscrbed power law speetral il to the prompt emission (=193 seeonds) using
a Galactic absomption columnn vields a photon index of 2.320.3, Fitting the same model to
the sumimed data from the afterglow (=900 seconds - .6 hours) vields & photon index of
2011,

For the X-ray data we assums a spestrum of the form F(Lw)= (-)™F, where P is the
spectzal index and b =1-photon index, yiclding a spectral index of -1.3 £ 003 and -1.0
1.1 for the prompt and follow-up abservatons, respectively,
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FIGURE 2. GRE 030117 lightsuree (ahsorbed Muxes): The BAT (blue) lightcurva esing the speccral fits
for sach lime bin and extrapolating the 15-100 keW [ux iote the 0,310 ke band and the XRT (r=d)
lightourve (0.5-10 keW), showing fhe upper limils for the observations a1 more than 43 days after the burst
) & power law Tt assuming high latmde emission from the miermal shock Whers 1o =187 seconds, o<
1.2: B} A power law [T to the aferglow decay with energy input Fom refreghed shocks assaming
by=trigger time, «—0.240.2; ¢} Continuation of ke afterglow dzcay assaming a break in the lightowrve at
1=6.6 hours, t—=trizger Gime, o=-1.2; 1) Exrapolation of o=-2 fom 1-43 davs, showing the latest expecied
tiree of the break in the lightcurve al~3.5 days (l;=wigger tine)

The ¥R T and extrapolated BAT fluxes obtained ftom the stmultzneouns XET and BAT
observations (Figure 2) ars well within the 509 confidence limits. If we consider that the
multiple peaks i the BAT lighteurve are attnbuted to intemal shecks lrom the colbision
af the faster expanding shells with siower shells in front, then il is reasonable o assume
that the X-ray flux al this time was also produced by an internal shock collision.

The minimum expected cmission Tollowing the peak from the internal shock is the
high latituds emission from the curvature effect (Kumar & Panzitescu, 2000). The
angular spreading time scale determines the dscay timescale, and consequently the width
of an internal shock peak, AL Therefors, to of the intemal shoek 18, bhea=157 soconds,
Die to the non-deteetion of gamma-ray flux between =300 seconds and =913 seconds
we can assume that the X-ray flux after 300 seconds is dominated by the decaving
afterglow and thersfore we can uss the XKRT flux measurement at 500 seconds as an
upper limit en the contribution from the decaying internal shack at this time.
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(hus provides a constraint on the temporal decay of the internal shock of e<-1.L. In the
ntext of high lalitude emission {rom the interne! shock, whers a=§-2, and taking the
ioton index of 2.3 = 0.5 mto consideration, a decey of -3.3 £ 0.5 would be expected.
his is within the constraints of the observation, where a<-1.1,

Following the end of the prompt emission. the lighteurve snters a shallower decay
hase where, for the following 6.3 hours, there 18 very little decay in flux. The 90%
cnfidence npper limit for the decay index i3 -0.5, but the best fit to the data is shallower
han this; 0==0.21=03. A second break in the power law is implicd by the steep decay
etween [he data poincs =t 23 ksec and the upper limit at 68 days. In order for the source
o be undeteeted 62 days after the burst the flux must decay with =<-1.2 if the break
courred mmediately after the last detection. If the break accurred later or the flux is
igmificantly less than the upper limit, then the decay could be sleeper.

The afteralow due to the collision with the ambient medinm may have stared “while
he intermal shock emission was still in progress, although the sample rate is too low to
orslmn this. The emission from the afterglow appears to be enhanced by the additional
aput of energy [rom lagging shells of cjected material. This Surst was long and multi-
wecked, and thersfore if" the later shells were slow moving with a medest Lorentz factor,
nergy would te injected into the afteralow as each shell collides into the external
nedium, This would cause re-brightening surer-imposed en the nominal zflerglow decay
i could explain the flatter than expected decay between 900 scoonds and 6.5 hours.
Che lighteurve is not well sampled and so bumps, which may be expected from re-
righteming, cannol be discemed from the lightcurve. The refreshed shock energy
njection continues untl at least fve hours after the burst. Soms time between five hours
.nd 4.5 days after the burst trigger, the refreshed shocks ceased and the lightcurve mirned
wer Lo 4 steeper decay rate of a<-1.2 corresponding to the expected afterglow decay,
s the burst was below the XRT detection threshold at (=68 days.

To date, thers have caly besn three other observations by Swiff with simultaneous
samma-ray and X-ray detections. The observations of GRE 0301 17 demonstrate the
imique capability of Swifi o observe both the burst and the afterglow in the Xeray TR,
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Rapid GRB Afterglow Response With SARA

K. V. Garimella’, A, L. Homewood , D. H. Hartmann', C. Riddle’,
S Fuller, A, Manning”, T. McIntyre , G. Henson™

Clamsan Uriversity, Deparimend of Phpeics & Astromumy, and 3ARA Ghservatory, Clemeon, ST 22634
¥ Sy iz i : iy :
‘Depariment of Physics and Asronomy, Sost Tennersze Jtafe Usiversiy, Jonmean City, TW 37604

Abstract. The Cleresen GRE Fotlow-lip program utilizss the SARA 0.8 tolescops to chscrve
optical aflzralows of (famma Ray Bursts, SARA iz not yoi robobic; W operaies under divect wid
Targelof-Opportunity (ToQ) imernips modes. To facilitats repid reeponse wud timshy raporting
of dats analysis results, wo developad o softears suite that operates in twa phasss: fivet, o aotify
whservers of @ burst znd assist indats coll=ction_ and second, to quickly analyze the imagss,

Keywords: Repid Rosponse, Purl, websifs, aulomatioll, gamma ray ursts.
PACS: 95,752, 2575 Mn, 95.75 Rs

1. INTRODUCTION

Swift notilics other observatories of GRBs throngh email and socket messages
called “GCN Nolices”. Sockst communication s preferable 1o email alerts for
automated systems, since information comes in smaller chunks with heads
information indicating the type of message. Messages arrive more quickly than emails,
and a client-side script can more easily filler these sockel messages into reasonable
commands for 3 telescope. We utilize remole, human-controlled access to the SARA
0.9m telescope (not (yet) opsrational under a fully scrpted schedule). Therefore the
notices are more imporant for notifying the tearn rather than dirscily instructing the
telescope to respond. For this purpose, the email method is safficient. The format ol
the emails Tacilitates parsing through a regular expressions sngine in any prefamed
language. We have writtsn such a natification tool in Perl, 4 language well suited in ar
environment where string manipulations are mumercus. This toal nolilies groug
members by email and text-messages to phones. In addition, the wol also extracts key
information from the Notices and assembles a page on a website with burst-specific
data (coordinate history, finding chars, rise and set times, weather information, and it
the case of a false particle trigger, retractions). Rapid data analysis becomes necessar
to quickly return relevant information to the commmumity. We have written scripts fo
standard image reduction sequences with minimum nser-input
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