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Abstract. We analyze the data of the Gamma-Ray Burst/Supernova GRRU36N2003dh sys-
tem obtained by HETE-2 (gcn [1]), R-XTE (gcn [2]), XMM (Tienget al. [3]) and VLT (Hjorth

et al. [4]) within our theory (Ruffini et al. [5] and referersctherein) for GRB030329. By fitting the
only three free parameters of the EMBH theory, we obtainthghosity in fixed energy bands for
the prompt emission and the afterglow (see Fig. 1). Sinc&tmama-Ray Burst (GRB) analysis is
consistent with a spherically symmetric expansion, theggnef GRB030329 i€ = 2.1 x 10°2erg,
namely~ 2 x 10° times larger than the Supernova energy. We conclude thetratie GRB is trig-
gering an induced-supernova event or both the GRB and therBoya are triggered by the same
relativistic process. In no way the GRB can be originatednftbe supernova. We also evidence
that the XMM observations (Tiengo et al. [3]), much like irethystem GRB980425/SN1998bw
(Ruffini et al. [6], Pian and et al. [7]), are not part of the GREBerglow, as interpreted in the liter-
ature (Tiengo et al. [3]), but are associated to the Superpbenomenon. A dedicated campaign
of observations is needed to confirm the nature of this XMMreewas a newly born neutron star
cooling by generalized URCA processes.

A distinctive feature of our model, developed in the framewaf the three interpre-
tational paradigms (Ruffini et al. [8, 9, 10]), has been thatien between the photon
arrival time at the detecta§ and the photon emission tini¢see Ruffini etal. [5, 9, 11]):

t / /
v(t)dt' 4r* r*
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wherer (1), v(t) andy(t) are the radial coordinate, the velocity and the Lorentz gamm
factor of the expanding shelly =r(t = 0), 9 is the angle between the velocity of the
emission point of the photon and the line of sight ansl the cosmological redshift of
the source.

In contrast with the relation betweef andt used in the literature, which depends
on an instantaneous value of the Loregtfactor (see e.g. Rees and Mészaros [12],
Eq.(30) in Piran [13]], EqQ.(2) in van Paradijs et al. [14],.&] in Mészaros [15]), Eq.(1)
contains an integral which is a function of all previous eawf the Lorentz gamma
factor along the source world-line since the time 0. Therefore the knowledge of the
Equations Of Motion (EOM) of the source is crucial to the eredilon of Eq.(1). In turns
all the quantities which are computed using the EQuiTem&ueaces (EQTS, Ruffini
et al. [5, 11], Bianco and Ruffini [16]) determined from Eq.bEcome themselves very
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FIGURE 1. The dotted line represents our theoretically predicted GRB29 light curve iny-rays
(30-400 keV) with the horizontal bar corresponding to theampeak flux from HETE-2 (gcn [1]). The
solid line represents the corresponding one in X-rays (ReM) with the experimental data obtained by
R-XTE (gcn [2]). The remaining points refer respectivelythe optical VLT data (Hjorth et al. [4]) of
SN2003bw and to the X-ray XMM data (Tiengo et al. [3]) of URQAThe dash-dotted lines corresponds
to cooling theoretical curves of young neutron stars by gaized URCA processes. It is interesting to
compare and contrast these results with the ones for GRE®38K1998bw (see Fig. 3 in Ruffini et al.

[61)

sensitive functions of the EOM. This includes the slope efdfierglow (Ruffini et al.
[5]), which is essential in assessing the possible presehd®aming in the source
(Ruffini et al. [17]), the luminosity in fixed energy bands atie spectral analysis
(Ruffini et al. [18]).

The determination of the EOM leads to a quite complex treatpwehich starts from a
very special set of initial conditions, proven to be unidliais treatment fits the observed
luminosities with a large number of redundancy checks oetb® (see Fig. 1). It fits as
well the time variability in the prompt radiation self-castently with the determination
of the EOM [19].

We have adopted a spherically symmetric distribution f& @RB source and, as
initial conditions att = 102! s, anet-e~-photon neutral plasma lying between the
radii r{ = 2.9 x 10° cm andr, = 9.0 x 10’ cm. The temperature of such a plasma is
2.1 MeV, the total energfot = 2.1 x 10°? erg and the total number of pail:o- =
1.1 x 10°”. These conditions have been derived evaluating the vacwularization
processes (Damour and Ruffini [20]) occurring in the dyatdesp of an EMBH (Ruffini



[21], Preparata et al. [22], Cherubini et al. [23], Ruffindavitagliano [24, 25], Ruffini
etal. [26]). The total enerdly: o coincides with the dyadosphere enekgy, which is the
first independent parameter of the EMBH theory. The optydhlick electron-positron
plasma created in the dyadosphere self-propels itselfardtweaching ultrarelativistic
velocities (Ruffini et al. [27]) and then interacts with theryonic matter of the remnant
of the progenitor star. The baryonic matter compordgis the second free parameter
of the EMBH theory B = Mgc?/Egya = 4.8 x 10-3. Thee+-e~-photon-baryon plasma
by further expansion becomes optically thin (Ruffini et &8]). As the transparency
condition is reached, the Proper-GRB (P-GRB) is emitteth ait extremely relativistic
shell of Accelerated Baryonic Matter (the ABM pulse) witlti@al Lorentz gamma factor
of y=1836. It is this ABM pulse which produces the afterglow throutghinteraction
with the ISM, whose average density is best fitteckbgism >= 1 particle/crd. In such
a collision the “fully radiative condition” is implementdtbr details see Ruffini et al.
[5]): the internal energE;; which results is instantaneously radiated away.

We have recently assumed that the radiation emitted in tHesioa between the
ABM pulse and the ISM has a thermal spectrum measured in thd p&lse comov-
ing frame (Ruffini et al. [18]). In our approach the source ilosity is derived from an
infinite set of foliations of events on the EQTS, each one attarized by a different
thermal spectrum in the comoving frame boosted by a diftergativistic transforma-
tion obtained from the EOM. The third free parameter of theBEMheory describes
this process of generating the thermal spectrum in the corgdvame. It is given by
1.1x 1077 < R= Actt/Aapm < 5.0 x 10711, where Agpnm, is the ABM pulse external
surface area anllq ¢ 1 is the ABM pulse effective emitting area.

We can then obtain for the GRB030329 the luminosities in ieaergy bands,
computed in the range 2-400 keV with very high accuracy. Fighows the results for
the luminosities in the 30-400 keV and 2-10 keV bands. Sulpsetty, the theoretically
predicted GRB spectra have been evaluated at selecteds\althee arrival time [19].

We can now compare these results with those for GRB98042%98bw (Ruffini
et al. [6]). We conclude that:

a) The intensity of the GRB versus the Supernova, comparablhe case of
GRB980425, becomes:210° times larger in the case of GRB030329. This crucial fact
clearly indicates beyond any doubt the independence of Ri& @henomenon from the
Supernova (Ruffini et al. [10]). Moreover, the GRB is gengrahergetically dominant
on the supernova, either the GRB is triggering an inducgubswova event or both the
GRB and the Supernova are triggered by the same relatiysbicess. In no way the
GRB can originate from the supernova.

b) In both systems the XMM observations point to the existeatan additional
X-ray source, which we consider related to the Supernovaghenon and not to the
GRB. There is the distinct possibility that this source mages from the emission of a
newly formed hot neutron star, cooling via generalized UR&8cesses (Rulffini et al.
[6]). It has been recently proposed (Ruffini et al. [29]) tadlicate this new physical
and astrophysical systems as URCA-1 for GRB980425/SN1WW%8i URCA-2 for
GRB030329/SN2003dh. A dedicated campaign of observatuahsXMM is urgently
needed in order to explore this unprecedented “triptyckrbasysical systems, formed
by a GRB, an induced-supernova and possibly a newly borrapuogshot neutron star.

Details of this results are going to be published in [19].
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