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Chapter 1

Preliminary schedule

Pleasenote that this calendaris subject to change. The nal calendarwill be distributed during the days
of the conference.

1.1 Monday 2003-09-08 (preliminary)

1700-2000 | GRB 20030pening reception

1.2 Tuesday 2003-09-09 (preliminary)
0830-0845 | Introduction Ed Fenimore
0845-0915 | Ricker: "Optically dark" GRBs: A Mystery Solved by HETE? (Invited)

0915-0945 | Frontera: Broad-band (2 - 700 keV) properties of GRBs obsened with BeppoSAX
(Invited)

0945-1005 | Kawai: Broad-band (2 - 300 keV) spectra of GRBs basedon HETE-2 obsenations
(Solicited)

1005-1025 | Atteia: Obsenations and implications of the Epeak-Erad correlation in GRB (So-
licited)

1025-1050 | Co ee break
1050-1120 | Medvedev: Radiation processesn GRBs (Invited)
1120-1140 | Gonzalez: Discovery of a distinct high-energy spectral componert (Contributed)

1140-1200 | Dermer: On the Anomalous Gamma-ray Emission Componert in GRB 941017
(Contributed)

1200-1310 | Lunch break and poster viewing

1310-1330 | Hakkila: Quisscen Burst Evidence for two distinct GRB emission Componerts
(Contributed)

1330-1350 | Sakamoto: HETE-2 obsenation of extremely soft X-ray ashes, XRF010212 and
XRF020903 (Contributed)

1350-1420 | Lamb: A Unied Picture of X-Ray Flashesand Gamma-Ray Bursts Basedon the
Uniform Jet Model (Invited)
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1420-1440 | Mochkovitch: The origin of XRFs: low injected energy low contrast of the Lorentz
factor or large viewing angle? (Contributed)

1440-1510 | Meszaros:Ultra high energygamma-rays, Neutrinos, other gound basedobsenations
(Invited)

1510-1530 | Dingus: Milagro-A TeV Obsenatory for GRBs (Solicited)

1530-1555 | Co ee break

1555-1615 | Wick: High energy cosmicrays from GRBs (Contributed)

1615-1635 | Coburn: Polarization measuremen of GRBs with RHESSI (Contributed)
1635-1655 | Beloborodov: Early stagesof the GRB explosions(Solicited)

1655-1715 | Rossi: Neutrons constrain Internal shock models (Contributed)

1715-1735 | Liang: Particle accelerationand repeated bifurcation of relativistic magnetic pulse
and GRBS (Contributed)

1735-1755 | Vestrand: Mining the sky for explosive optical transients with both eyes open
(Contributed)

1.3 Wednesday 2003-09-10 (preliminary)

0830-0900 | Piran: Early afterglow theory, Invited

0900-0920 | Zhang: Early afterglow magneticdominat reballs, and structured jets (Contributed)
0920-0950 | Piro: X-ray featuresand GRB environment (Invited)

0950-1030 | Reews,Butler, Lazzati, Harrison: panel on x-ray lines

1030-1055 | Co ee break

1055-1125 | Sari: Late afterglow theory. (Invited)

1125-1145 | Urata: Early (2 hours) optical re-brightening phaseof GRB021004afterglow: spec-
troscopic obsenation at Kiso obsenatory (Contributed)

1145-1215 | Lazzati: Linear polarization in GRBs: from the prompt to the late afterglow (Invited)

1215-1235 | Greiner: Probing jet-beaming in GRBs: the polarization ewolution of GRB030329
(Contributed)

1235-1345 | Lunch break and poster viewing
1345-1415 | Mereghetti: GRBs obsened by INTEGRAL (Invited)

1415-1435 | Michelson: Capabilities of the Gamma-ray Large Area Space Telescog Mission
(Solicited)

1435-1455 | Hurley: The 3rd Interplanetary Network (Solicited)
1455-1525 | Gehrels: The Swift GRB Mission (Invited)
1525-1550 | Co ee break

1550-1610 | Barthelmy: The Burst Alert Telescom (BAT) on the Swift MIDEX mission (Con-
tributed)

1610-1630 | Wells: The X-ray Telescop for the SWIFT GammaRay Burst mission(Contributed)
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1630-1650 | Tavani: Study of X-ray and gamma-ray emissionfrom GRBs with AGILE (Solicited)
1650-1710 | Hartmann: Observing GRBs with EXIST (Contributed)

1710-1730 | Williams: The Seard for Optical and Near-Infrared Counterparts of GRBs with the
Super-LOTIS Telescope (Contributed)

1730-1800 | Fynbo: The GRB-SN connection: GRB030329and XRF030723 (Invited)

1940-2000 | Sato: Earliest detection of the optical afterglow of GRB 030329and its variabilit y
(Contributed)

2000-2020 | Osborne: The x-ray, optical, and radio ewolution of the GRB030329afterglow and
the assaiated SN2003dh(Contributed)

2020-2120 | GRB030329Mosh Pit

1.4 Thursday 2003-09-11 (preliminary)

0830-0900 | Reichart: Reviewof EvidencelLinking GRBs to the Deaths of Massive Stars (Invited)
0900-0930 | Woosley: Recert work on the collapsar model for GRBs (Invited)

0930-0950 | MacFadyen: Numerical simulations of collapsars(Contributed)

0950-1010 | Fryer: Stellar Collapseand Black Hole Formation (Contributed)

1010-1030 | Lyutik ov: Electromagnetically-driven Gamma-Ray Bursts (Contributed)
1030-1055 | Co ee bhreak

1055-1125 | Ramirez-Ruiz: Escape from the death star (Invited)

1125-1145 | Mirabal: GRBO021004: a possible Shell Nebula around a GRB progenitor (Con-
tributed)

1145-1205 | Rosswog: Compact binaries and GRBs (Solicited)

1205-1315 | Lunch break and poster viewing

1315-1345 | Bloom: The GRB Hubble diagram and energeticsof GRBs (Invited)
1345-1405 | Konigl: Magnetic Acceleration and Collimation of GRB Jets (Solicited)

1405-1425 | Salmonson: A dynamical Model for the formation of a structured afterglow jet
(Contributed)

1425-1445 | Kumar: Global properties of GRBs from the modeling of gamma-ray and afterglow
emissions(Contributed)

1445-1505 | Panaitescu: On the shallow decay of someGRB radio afterglows (Contributed)

1505-1525 | Berger: A common orgin for cosmicexplosionsand enginesin type Ib/c supernovae
(Solicited)

1525-1630 | Co ee break and poster viewing

1630-1650 | Kobayashi: Gravitational radiation from GRBs progenitors (Contributed)
1650-1720 | Cheuvalier: Circumburst environments of GRBs (Invited)

1720-1750 | Filipp enko: Supernova-GRB connection (Invited)

1900-2100 | Conferencedinner

2100-2130

Trimble: Time Scalesfor the Understanding of Astronomical Phenomena(invited)
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1.5 Friday 2003-09-12 (preliminary)

0830-0900 | Fruchter: GRB Host Galaxies (Invited)

0900-0920 | Vreeswijk: Damped Lyman alpha (DLA) systemsin GRB afterglows (Solicited)
0920-0940 | Barnard: SCUBA obsenations of GRB host galaxies(Contributed)

0940-1000 | Price: The cosmicGRB rate and expectations for Swift (Contributed)
1000-1020 | Graziani: Evidencefrom HETE-2 for GRB ewlution with Redshift (Contributed)
1020-1040 | Soderberg: A most energetictype Ic supernova: SN2003L (Contributed)
1040-1105 | Co ee break

1105-1125 | Donaghy: Implicaitons of strong GRB ewolution with redshift for the unied de-
scription of XRFs and GRBs (Contributed)

1125-1155 | Loeb: Probing the rst stars, onestar at a time (Invited)

1155-1225 | Djorgovski: GRBs as Cosmologicalprobes(Invited)

1225-1335 | Lunch break and poster viewing

1335-1355 | Fox: Multiple GRB Host Absorbersand the Spectrum of GRB030226(Contributed)
1355-1430 | Frail: Review of the eld of Gamma Ray Bursts (Invited)

1430-1445 | Concluding remarks
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Oral presentations

2.1 Tuesday (19 presentations)
2.1.1 George Ricker | \Optically-Dark"

email _address:  grr@space.mit.edu
main author:  GeorgeRicker, MIT
author list: GeorgeR. Ricker
topic: Global Properties of GRBs
medium: oral_invited

ABSTRA CT

GRBs: A Mystery Solved by HETE?

Of the gamma-ray bursts promptly localized by BeppoSAX, only about a third (i.e. 11 out of 31, De
Pasqualeet al 2003)led to the identi cation of optical transients. Three explanationsfor the unidenti ed,

so-called"optically dark" GRBs (ODGRBs) have beengiven: 1) ODGRBs lie at very high redshifts (z
>5), sothe optical afterglows are extinguished by neutral hydrogenin the vicinity of the host galaxy or
in the IGM; 2) ODGRB afterglows are extinguished by dust in the immediate vicinity of the GRB; or
3) ODGRB afterglows are intrinsically very faint. In striking contrast to the results from BeppoSAX,
essetially all of the GRBs (i.e. 13 out of 14) localized by the Soft X-ray Camera (SXC) on HETE have
optical counterparts. Thus, the HETE results seemto have "solved" the "optically-dark" GRB mystery.
In my preseriation, | will review the possibleimplications of the HETE samplein assessinghe progenitor

environment and the redshift distribution for GRBs.

The HETE scierti ¢ team includesparticipants from France,Japan, Brazil, India, Italy, and the USA.
This researt was supported in the USA by NASA contract NASW-4690.

13
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2.1.2 Filipp o Frontera | Broad-band (2 - 700 keV) prop erties of GRBs
observed with Bepp 0SAX

email _address:  frontera@fe.infn.it

main author:  Filipp o Frontera, University of Ferrara and IASF, CNR, Bologna, Italy
author list: F. Frontera

topic: Global Properties of GRBs

medium: oral_invited

ABSTRA CT

In this review talk | will presert results of a systematic analysis of the X-/gamma-ray prompt emission
from GRBs obsened with BeppoSAX. For those GRBs obsened with both GRBM (40{700 keV) and
WFCs (2-28 keV), | will discusstheir spectral evolution with the time from the GRB onset, their time
averagedspectra, their distribution with the GRB spectral hardness,the results of a systematic seard of
absorption lines and variable absorption in the promt emissionspectra. Concerning GRBs only detected
with the GRBM, | will discusssomehighlight results, like the detection of a weak, long-duration emission
assaiated with "short" bursts and the detection of a possiblegamma-ray afterglow from GRB011121.
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2.1.3 Nobu Kawai | Broad-band (2 - 300 keV) spectra of GRBs based on
HETE-2 observations

email _,address: nkawai@plys.titech.ac.jp

main author:  Nobu Kawai, Tokyo Ted

author list: N. Kawai, T. Sakamoto, M. Suzuki, Y. Nakagawa, Y. Shirasaki,
topic: Prompt emissionand Early Afterglows

medium: oral_solicited

ABSTRA CT

One of the primary goalsof HETE-2 is the spectroscopy of the prompt emissionof gamma-ray bursts
(GRBs) in a wide energyrange. It is the rst experiment since Ginga GBD that achieves cortinuous
coveragefrom the soft X-ray band up to 400keV within a single satellite. The Wide-Field X-ray Monitor
(WXM) consists of Xe-lled proportional courters which cover the energy range of 2{25 keV, while
the French Gamma Telescoe (FREGATE) employing Nal (TI) scirtillators is sensitive in the 6{400
keV range. A large overlapping energy range of WXM and FREGATE ensuresthe reliable spectral
measuremets. We have extensively cross-calibratedtheir energyresponsein igh t using the obsenations
of the Crab Nebula. The localization capability of HETE-2 eliminates uncertainties in the energyresponse
due to unknown incidenceangles,which often plagued earlier missions.

Thanks to the enhancedsensitivity in the X-ray range, HETE-2 has detected signi cant number of
X-ray rich events in addition to the classical GRBs. The spectral properties and their ewolution of these
bursts are preserted.
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2.1.4 Jean-Luc Atteia | Observation and implications
correlation in Gamma-Ra y Bursts

email _address: atteia@ast.obs-mip.fr

main author:  Jean-Luc Atteia, Laboratoire d'Astrophysique, OMP
author list: J-L. Atteia and the HETE collaboration

topic: Global Properties of GRBs

medium: oral_solicited

ABSTRA CT

Of the Epeak Erad

The availabilit y of a few dozenGRB redshifts now allows studies of the intrinsic properties of thesehigh
energy transients. Amati et al. recertly found a correlation betweenEeax, the peak energy of the f
spectrum, and E,,q, the isotropic equivalent energyradiated by the source. We shav that HETE-2 data
con rm and extend this correlation. We then discussone of its consequencesthe existenceof a 'spectral
invariant', which can be usedto construct a simple redshift indicator for GRBs.
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2.1.5 Mikhail Medv edev | Radiation processesin GRBs

email _address: medvedev@ku.edu

main author:  Mikhail Medvedev, University of Kansas
author list: M.V. Medvedev

topic: Global Properties of GRBs

medium: oral_invited

ABSTRA CT

Gamma Ray Burst (GRB) prompt emissionis commonly attributed to syncrotron emissionproducedin
intermal shocks which occur inside an inhomogeneousrelativistically moving ejecta. However, syncrotron
interpretation of this emissionfacesse\ere problems, one of which is the violation of the "syncrotron line
of death" (the stringent upper limit on the soft spectral index) obsenedin a substartial fraction of GRBs
with good time-resolved spectral data. We discusspossiblesolutions to this problem. We will pay special
attentian to the jitter radiation paradigm which, at the momert, is the most viable theoretical model of
GRB radiation.
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2.1.6 Magda Gonzalez | Discovery of a Distinct Higher Energy Spectral
Comp onent in GRB941017

email _address: magda@whopger.lanl.gov

main author:  Magda Gonzalez,University of Wisconsin, LANL

author list: M.M. Gonzalez,B.L. Dingus, Y. Kaneko, R.D. Preece,C.D. Dermer, M.S. Briggs
topic: Prompt emissionand Early Afterglows

medium: oral_contributed

ABSTRA CT

Gamma-ray bursts (GRBs) releasemost of their energy as 30 keV-few MeV photons, with a smaller
fraction of their energy radiated in radio, optical, and soft X-ray afterglows. The temporal behaviour
of GRB spectra is in generalagreemei with a relativistic shock model where the prompt and afterglow
emissionis synchrotron radiation from shock-acceleratedelectrons. We report an obsenation of a multi-
MeV spectral componert in the burst of 17 October 1994 that is distinct from the previously obsened
lower energy gamma-ray componert. This high-energy componert is described by a power law of di er-
ential photon number index lupto 200MeV. Its ux decas more slowly and its uence is more
than 3 times the uence of the lower energy componert. This obsenation is di cult to explain with the
standard synchrotron shock model thus indicating the existenceof new phenomena,such as a di erent
nonthermal electron process,or the interaction of relativistic protons with photons at the source.
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2.1.7 Charles Dermer | On the Anomalous Gamma-ra 'y Emission Comp o-
nent in GRB 941017

email _,address: dermer@gamma.nrl.nay.mil

main author:  Charles Dermer, Naval Researt Laboratory

author list: Charles D. Dermer (NRL), Armen Atoyan (UdeM), Stuart Wick (NRL)
topic: General Theory

medium: oral_contributed

ABSTRA CT

The high-energy spectral componert discoveredin GRB 941017through joint analysis (Gonzalezet al.

2003) of BATSE and EGRET/T ASC data is inconsistert with the standard synchrotron shock model.

Syndhrotron self-Compton and external Compton origins of the gamma rays are consideredin leptonic

models for the internal-shock collapsar model, and the external shock model (Dermer and Mitman 1999)
which is consistert with either the collapsar or supranova models. Di culties are indicated. A hadronic

model with ultra-high energy proton accelerationis considered,with emissionfrom the delayed cascade
proposedto form the anomalousgamma-ray emissionin GRB 941017.
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2.1.8 Jon Hakkila | Quiescent Burst Evidence for Tw o Distinct GRB Emis-
sion Comp onents

email _address:  hakkilaj@cofc.edu

main author:  Jon Hakkila, College of Charleston

author list: Jon Hakkila and Timothy W. Giblin, The College of Charleston
topic: Global Properties of GRBs

medium: oral_contributed

ABSTRA CT

We have examinedse\eral quiescen BATSE GRBs (e.g. thosewith two or more distinct emissionepisales
separatedby a quiet time that is comparableto or longerthan the duration of the initial emissionepisade)
and have found at least two in which ead emissionepisade exhibits distinctly di erent spectral lags. In

thesetwo casegBATSE triggers 5478and 6581), the secondemissionepisade hasa longer lag, a smoother
morphology, and a di erent spectral evolution than the rst episade. The luminosities of the second
episadesare 0.46 and 0.057the luminosities of the rst episade (as measuredfrom 256 ms peak uxes),

despite having second-episde lagsthat are 21 and 7 times aslong asthe rst-episo de lags, respectively.
This obsenation suggeststhat there are two distinct types of burst emission. The identi cation of a
distinct long lag componert thus opensthe possibility that somebursts might exhibit only the long-lag
componert. We note that the di erence in luminosity betweenthe quiescen episadesis di erent from

that predicted by the relation of Norris, Marani, and Bonnell (2000) for bursts having theselags. These
results place in question the uniquenessof using lag (and variabilit y) as GRB luminosity indicators.
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2.1.9 Takanori Sakamoto | HETE-2 observation of the extreamly soft X-ray
ashes, XRF010213 and XRF020903

email _address: sakamoto@hp.plys.titech.ac.jp

main author:  Takanori Sakamoto, Tokyo Institute of Tecnology
author list: T. Sakamoto and HETE-2 scienceteam

topic:  X-ray Flashes

medium: oral_contributed

ABSTRA CT

Wereport HETE-2 WXM and FREGATE obsenation of two X-ray ashes, XRF010213and XRF020903.
The signal is only seenin < 25keV and < 10 keV for XRF010213and XRF020903respectively, and both
events show the double-peak structure in the light curve. The duration of the bursts is > 10 seconds,
and this feature is similar to the "long" GRBs.

According to the time-averaged spectral analysis using the both WXM and FREGATE data, the
uence ratio of 2-30keV to 30-400keV energy band is 13.5and > 12 for XRF010213 and XRF020903
respectively. The Epeac €nergyin the Band function is < 10 keV. These two characteristics are typical
of X-ray ash ewvents which are studied with GINGA and BeppoSAX.

In this paper, we will presen the detail study of the prompt emissionof XRF010213and XRF020903,
and comparewith the characteristics of XRFs obsened by Ginga and BeppoSAX, and classical GRBs.
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2.1.10 Don Lamb | A Unied Picture of X-Ray Flashes and Gamma-Ra y
Bursts Based on the Uniform Jet Mo del

email _address: d-lamb@udicago.edu

main author:  Don Lamb, University of Chicago

author list: D. Q. Lamb, T. Q. Donaghy, and C. Graziani
topic: Global Properties of GRBs

medium: oral_invited

ABSTRA CT

HETE-2 has provided strong evidencethat the properties of X-Ray Flashes(XRFs) and GRBs form a
cortinuum, and therefore that thesetwo typesof bursts are the samephenomenon.| will show that both
the structured jet and the uniform jet models can explain the obsened properties of GRBs reasonably
well. However, if onetries to accourt for the properties of both XRFs and GRBs in a unied picture,
the uniform jet model works reasonably well while the structured jet model fails utterly. The uniform
jet model of XRFs and GRBs implies that most GRBs have very small jet opening angles( half a
degree). This suggeststhat magnetic elds play a crucial role in GRB jets. The model also implies that
the energy radiated in gammaraysis 100 times smaller than has beenthought. Most importantly,
the model implies that there are 10 10° more bursts with very small jet opening anglesfor every
such burst we see. Thus the rate of GRBs could be comparable to the rate of Type Ic core collapse
supernovae. Accurate, rapid localizations of many XRFs, leading to identi cation of their X-ray and
optical afterglows and the determination of their redshifts, will be required in orderto con rm (or refute)
these profound implications. HETE-2 is ideally suited to do this (it haslocalized 16 XRFs in 2 years),
whereas Swift is not. The unique insights into the structure of GRB jets, the rate of GRBs, and the
nature of Type Ic supernovaethat XRFs may provide therefore constitute a compelling scierti ¢ casefor
continuing HETE-2 during the Swift mission.
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2.1.11 Robert Mo chkovitc h | The origin of XRFs: low injected energy, low
contrast of the Lorentz factor or large viewing angle?

email _,address: mochko@iap.fr

main author:  Robert Mochkovitch, Institut d'Astrophysique de Paris
author list: R. Mochkovitch, C. Barraud, F. Daigne

topic:  X-ray Flashes

medium: oral_contributed

ABSTRA CT

If XRFs are related to cosmologicalGRBs their low Ep values can be of intrinsic origin if the power
injected by the certral engineis low or if the contrast of the Lorentz factor in the relativistic out o w
is small, leading to weak internal shocks. XRFs may also be standard GRBs obsened under peculiar
conditions: large viewing anglesor high redshifts. We discussthese di erent possibilities and estimate
the expected evert rates.
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2.1.12 Peter Meszaros | Ultra-high energy gamma-rays, neutrinos, and
gravitational waves

email _address: pmeszaros@astro.psu.edu

main author:  Peter Meszaros,Pennsyhania State University

author list: P. Meszaros

topic:  Ultra high energy gamma-rays, Neutrinos, other gound basedobsenations
medium: oral_invited

ABSTRA CT

| discusssomerecert theoretical work on GRB, focusingon the higher energy(GeV-TeV) photon emission,
the expected TeV and higher energy neutrino emission,and the possiblegravitational wave signals.
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2.1.13 Brenda Dingus | Milagro{A TeV Observatory for Gamma-Ra y Bursts

email _address: dingus@lanl.ge

main author:  Brenda Dingus, Los Alamos National Laboratory
author list: Brenda L. Dingus for the Milagro Collaboration
topic: Ultra high energy gamma-rays, Neutrinos, Gravity Waves
medium: oral_solicited

ABSTRA CT

Milagro is a large eld of view ( 2 sr), high duty factor ( 90%), ground-basedgamma-ray oshervatory.
The e ectiv e area of Milagro is a few square meters at 100 GeV and increasesto 10* square meters
above a few TeV. The obsenatory has been operational since January 2000. Both BATSE and HETE
obsened bursts that werewithin Milagro's eld of view. In addition, the Milagro data hasbeensearded
within a few secondsof being taken for evidenceof a TeV gamma-ray burst. Email noti cations are
currently beingsert to interested obsenersfor the most improbable uctuations recorded,but to date all
events reported are consistert with random uctuations of the badkground. Interpretation of Milagro's
TeV ux upper limits are complicated due to the absorption of TeV gammarays by infrared extragalactic
photons. However, one burst GRB010921was within Milagro's eld of view and was relatively nearby
at z 0.4. Recert upgradesto Milagro will further improve the sensitivity and future obsenations are
planned during the SWIFT era.
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2.1.14 Stuart Wick | High-Energy Cosmic Rays from Gamma-Ra y Bursts

email _address:  wick@ssd5.nrl.nay.mil

main author:  Stuart Wick, Naval Researt Laboratory

author list: Stuart D. Wick and Charles D. Dermer

topic: Ultra high energy gamma-rays, Neutrinos, Gravity Waves
medium: oral_contributed

ABSTRA CT

Relativistic out 0 wsin gamma-ray bursts (GRBs) are assumedto inject power-law distributions of cosmic

ray (CR) protons and ions to the highest(> 10?° eV) energies. Theseultra-high energy CRs (UHECRS)
are assumedto propagate rectilinearly, with their spectrum modied by photo-pion and electron-pair
processesBy varying the injection index and the maximum injection energy we t the measuredspec-
trum of the highest energy CRs assuminga comoving rate density of GRB sourcesthat follows the star
formation rate history of the universe. A di usiv e propagation model for CRs in the disk and halo of the
Galaxy is usedto model propagation of CRs producedby GRBs within the Milky Way. The CR spectrum
is t with alower-energycomponert dueto CRs trappedin the Galactic halo at energies> 10% eV, and
with an extragalactic componert at energiesabove the ankle energy ( 10'85 eV). By normalizing the
energyinjection rate to that required to producethe UHECR ux obsened locally, we can determine the
amount of energya typical GRB must releasein the form of nonthermal hadrons and whether GRBs are
hadronically dominated.
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2.1.15 Wayne Coburn | Polarization Measuremen ts of GRBs with RHESSI

email _address:  wcoburn@ssl.lerkeleyedu
main author:  Wayne Coburn, UCB/SSL
author list: W. Coburn and S. E. Boggs
topic: Relativistic Jets/P olarization
medium: oral_contributed

ABSTRA CT

Measuring gamma-ray polarization of the prompt emissionfrom GRBs provides a key piece of puzzlein
understanding the nature of theseevents. The Reuven Ramaty High Energy Solar Spectroscopiclmager
(RHESSI), while not designedas a polarimeter, can be used to measurepolarization for astrophysical
sourcessuch as gamma-ray bursts. In this paper we will discussusing RHESSI as a gamma-ray burst
polarimeter, including a complete discussionof the systematic uncertainties and assumptionsinvolved
in sudh a measuremen We will also presert our results for the polarized GRB021206, as well as our
technique applied to other bursts.
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2.1.16 Andrei Belob orodov | Early stages of the GRB explosion

email _address: amb@plys.columbia.edu

main author:  Andrei Beloborodov, Columbia University
author list: Andrei M. Beloborodov

topic: Prompt emissionand Early Afterglows

medium: oral_solicited

ABSTRA CT

The explosionpicture will be reviewed with a focuson two phenomenaspeci ¢ for GRBs: (1) pair creation
in the leading gamma-ray front and (2) decay of ejected neutrons. Both a ect the reball dynamics and
the afterglow mecanism at radii up to 10'’cm. Special features of magnetically dominated reballs will
be discussed.



2.1. TUESDAY (19 PRESENTATIONS) 29

2.1.17 Elena Rossi | Neutrons constrain internal shock models

email _,address: emr@ast.cam.ac.uk

main author:  Elena Rossi, Institute of Astronomy, Cambridge, UK
author list: Elena M. Rossi& Martin J. Rees

topic: Prompt emissionand Early Afterglows

medium: oral_cortributed

ABSTRA CT

The more accredited model to produce GRBs -rays emissioncalls for internal shocks within the rela-
tivistic out o w of matter, produced by accretion onto a newly born few solar massesblack hole. Even if
the astrophysical object behind the formation of this black hole is still debated,the most popular engines
would produce a neutron rich reball (Beloborodov 2003). We investigate the possibility that neutrons,
decaying sizably before and during the GRB phase, heat the protons to mildly relativistic internal ve-
locity via two streamsinstability. This would lead to a substartial reduction of internal shock e ciency

to convert kinetic energy into internal energy and thus into radiation. We nd that for standard initial

radius and luminosity, not a shock but only a compressionwave is more likely to develop, with an initial

Lorentz factor contrast 2 within the ow. Moreover for any reasonablylarge , when an internal

shock forms, the radiation e ciency is only of the order of few percert. This implies constrainson GRB
reball modelsthat are discussedtogether with possiblealternativ e scenarios.
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2.1.18 Edison Liang | Particle acceleration and repeated bifurcation of rel-
ativistic magnetic pulse and GRBS

email _address: liang@spacsun.rice.edu

main author:  Edison Liang, Rice University

author list: Edison Liang

topic: General Theory
medium: oral_contributed

ABSTRA CT

Not available.
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2.1.19 Tom Vestrand | Mining the Sky for Explosiv e Optical Transients
with Both Eyes Open

email _,address: vestrand@lanl.ge

main author:  Tom Vestrand, LANL

author list: W.T. Vestrand, et al.

topic: Automated, Robotic Observing Systems
medium: oral_contributed

ABSTRA CT

While it has been known for certuries that the optical sky is variable, monitoring the sky for optical
transients with durations as short as a minute is an area of astronomical researd that remains largely
unexplored. Prompt follow-up obsenations of Gamma Ray Bursts have shown that bright, explosive,
optical transients exist. Howewer, there are many reasonsto suspect the existence of explosive optical
transients that cannot be located through sky monitoring by high-energy satellites. The RAPTOR sky
monitoring system is an autonomous system of telescope arrays at Los Alamos National Laboratory
that identi es fast optical transients as short asa minute and makesfollow-up obsenations in real time.
The core of the RAPTOR systemis composed of two arrays of telescopes, separatedby 38 kilometers,
that stereoscopicallymonitor a eld of about 1300 square degreesfor transients down to about 12.5th
magnitude in 30 seconds.Both arrays are coupled to real-time data analysis pipelinesthat are designed
to identify transients on timescalesof seconds.Each telescoye array also contains a more sensitive higher
resolution "fovea" telescope, capable of both measuringthe light curve at a faster cadenceand providing
color information. In a manner analogousto human vision, ead array is mounted on a rapidly slewing
mount sothat the "fovea" of the array can be rapidly directed for real-time follow-up obsenations of any
interesting transient identi ed by the wide- eld system. We discussthe rst results from RAPTOR and
show that stereoscopidmaging and the absenceof measurableparallax is a powerful tool for distinguishing
real celestial transients in the "forest" of false positives.
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2.2 Wednesday (19 presentations)
2.21 Tsvi Piran | Early afterglo w theory

email _address:  tsvi@phys.huji.ac.il

main author:  Tsvi Piran, Hebrew University
author list: Tsvi Piran

topic: Prompt emissionand Early Afterglows
medium: oral_invited

ABSTRA CT

Not available.
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2.2.2 Bing Zhang | Early afterglo ws, magnetic dominant reballs, and struc-
tured jets

email _,address: bzhang@astro.psu.edu

main author:  Bing Zhang, Penn State University
author list: B. Zhang, P. Meszarosand S. Kobayashi
topic: Prompt emissionand Early Afterglows

medium: oral_contributed

ABSTRA CT

Using combined reverse-forvard shock analysesof GRB early afterglows, one can retrieve some most
important information about the GRB reball and the certral engine,including the initial Lorentz factor
and whether the reball is entrained with strong magnetic elds. A simple recipe for doing this will be
introduced. Seweral piecesof evidencenow suggestthat magnetic elds play an essetial role in at least
someGRB reballs. A generalcategorizationof GRB reballs with various levels of magnetic content will
be preserted. Finally, seweral issuesabout the suggestionthat GRBs have a quasi-universal structured
jet structure will be outlined.
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2.2.3 Luigi Piro | X-ray features and GRB environmen t

email _address: piro@rm.iasf.cnr.it
main author:  Luigi Piro, IASF/INAF
author list: Luigi Piro

topic: Late afterglows

medium: oral_invited

ABSTRA CT

Narrow (X-ray lines and edges)and broad features (X-ray absorption), as well as the temporal and
spectral behaviour of the X-ray continuum provide us with key information on the ennvironment of
GRB, the origin of the progenitor and the reball geometry. We will review the obsenational status
of narrow features (iron lines and edges,soft x-ray lines) and their implication on the progenitor origin,
discussthe data on X-ray absorption and its implication on the local ervironment of the GRB and presen
constraints to the reball expansionas derived from X-ray continuum properties.
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2.2.4 Re'em Sari | Late afterglo w theory

email _address:
main author:
author list:

sari@tapir.caltecdh.edu
Re'em Sari, caltech
Re'em Sari

topic: Late afterglows
medium; oral_invited

ABSTRA CT

Not available.
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