RECONFINEMENT SHOCKS IN RELATIVISTIC JETS
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We studied the structure, dissipation efficiency and polarimetric signatures of the relativistic reconfinement shocks. We show that the efficiency depends
strongly on a single parameter, which may explain the difference between jet properties in AGNs and GRBs. We calculate polarimetric maps for chaotic

and/or helical magnetic field configurations.
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Distribution of dissipated energy flux along the jet. For

n 2 1.3 the flux peaks at the jet origin.

POLARIZATION (CHAOTIC B-FIELD)

Q/l

of a reconfinement shock upstream the HST-1 structure.
Following [7], we adopt jet Lorentz factor 1'; ~ 6, view-
ing angle 6., = 20°, reconfinement length 2z, ~ 180 pc,
external pressure distribution p(2) = pg(z/rg)~ %, where
pg ~ 1.5 x 107 dyncm ™ and rg ~ 230 pe.

e We note that n = 1.2 1s consistent with the radio emission
profile peaked at the nucleus.

e On the map, we measure the projected aspect ratio
(27 / 21)proj ~ 0.026.

e We estimate the reconfinement angle ©, ~ 0.83°.

e We find [';0, ~ 0.09, thus we estimate the dissipation ef-
ficiency at egiss ~ 6 X 107

e Jet power can be estimated at L; ~ 5 x 10" ergs™,

hence the predicted observed luminosity of the inner jet

is Lops ~ 6 x 10 ergs™!.

POLARIZATION (ORDERED B-FIELD)
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KNOWN RESULTS

e Reconfinement effective for n < 2.

0, the reconfinement length
Li/po.

e The reconfinement angle 1s

e For 7
scales like z, o<

GRBS

The prompt phase of gamma-ray bursts i1s characterized by
very high radiative efficiency, up to ~ 90%. Dissipation
via internal shocks 1s insufficient. Several alternatives have
been proposed [9, 5]. We argue that reconfinement shocks
provide a natural solution.

e Achromatic breaks in the afterglow light curves indicate
[0 > 1.
e This condition can be satisfied when a jet breaks out of its

progenitor star [8, 3].

e We predict that reconfinement shocks in such jets can be
very efficient.

e This is supported by numerical simulations [4].

AGNS

e Typical radiative efficiency of the order of 10%.
e Uninterrupted collimation results in [';0; > 1.

e We predict dissipation efficiency up to ~ 8%.

THE DISSIPATION EFFICIENCY OF
RELATIVISTIC RECONFINEMENT SHOCKS
CAN EXPLAIN JET EMISSION IN BOTH
AGNS AND GRBS

We calculated total intensity and polarization maps for
different magnetic field configurations. We considered
chaotic shock-compressed fields and helical magnetic fields
parametrized by the minimum pitch angle ap . In the case
of chaotic magnetic fields, we obtained perpendicular polar-
ization up to ~ 20%. This is larger than the 10% obtained
by [1] for conical shocks, because the results depends on
whether the upstream flow is parallel or divergent [6]. Par-
allel polarization requires the presence of ordered magnetic

field with ap,, S 7°.
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