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‘PTOMPE EMLSSLOWN

Several cases repor&ed with INTEGRAL and
IKAROS: i.e. (+RB140206A, GRB110301A,
GKB1loOFREA, GRKBOE1122, GKB110721A,
GRBO41219A (Gotz et al,, McGlyan et al,,
Yonekoku et al., ete.))

15 — 350 keV Swift/BAT
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GRB1L40206A (Gokz el al. 2014)



What does itk mean?

The “polarized” GRBs are rather common events in terms of
spectral properties. "0Only”, they are among those with the highest
fluence.

‘Promp& po-i.ariz.aﬁon is a commomn feature?

Several scenarios are compatible with the observations.
Polarization can be due lo, e.gq, Sfjhckro&ron radiakion in
ordered maqgnetic fields, jet structure, observers viewing angle,
ebe, (okz el al, 2014)

It appears to be difficult to distinguish among the various
possibilities with (the presently available) prompt data (Toma et
al. 2009),
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o In some quav\&um gravi&v theories Lorentz Invariawnce Violabiown is
predic&ed ak Plawncie energy scale,

o The Light cii,spersi,cm relation generates a rotation of the polarization
plane of photons with a given helicity,

o Simplifying, polarization of cosmological sources should vanish! If not,
Limits on QG scale can be derived.



Early afterglow

Data for a few events: GRB12030¥A,
GRB110SO2A, GRBOY0102, GRBOIIZOER,
&GRBoLo41lY (Mundell et al.,, Cucchiara et
al., Uehara et al., Steele et al.).

However now wmweasuremenks highiv
significant.
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In general polarization is associated to the
reverse shock,

Flux density (mdy)

Typically P ~ 18%, stable position angle.

1,000
i GRB trigger (s)

In the best case ever observed,

GRBIO¥03A (Mundell et al. 2013), the GRBl2030¥A (Mundell et al, 2013)
polarization degree decreases

momo&omicaﬂv i time,
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GRB 110205A
GRB 090102
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GRB 060418
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GRB12030¥A (Mundell ek al, 2013)

o Again, it seems a rather common feature of the bright early
afterglows. A bias against faint events is of course present
(reverse shock —> bright).

o Magheltic ehergy dewnsity it the reverse-shock turis out to be
higher (> 30, or much more) than in the forward-shocle.

o The high polarization degree requires an ordered magnetic field.



Late afterglow

A Lot of data for about two dozen of
events (Covine et al. 2004, Wiersema et
al. 2012, 14).

Typically ? ~ 2-3%, variable in time,

and wikh position angles botlh vartable
and conskant dependima on the
s!aet&fi,«t: event (Covino et al. 2004),

Historically, the "smoking gqun” for
synchrotron emission from GRB
afterglows (Covino et al. 1999; Wijers ek
al. 1999).

Highbj diagnostic but with also Eo&ai.bj
puzzling events: e.9. GRB030329
(Grreiner ek al. 2003),

0O GRB990510

X GRB020405
O GRB020813
% GRB021004

Covine el al, 2004



o During the Llate ofterglow
simple forward shock

prec{.iﬁ&ons are su,ppc:ased ko
hold.,

Light-curves o:L;ﬁm :
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different polarization
degree amnd position angle
evolution are possible.

YVIAX LU &

o Something testable,
although with considerable
observational efforts. t(days)
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Rosst et al. 2004



robtakion vs no rotation
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GRBO9101F¥ (Wiersema ek al. 2012) GRBo2o¥13 (Lazzati et al, 2004)

o At moderate Foi&riz.a&ion level dust induced Foi&riza&iov\ in the host
gata\xv can F’Lﬁj a role,

o In addition, eyisad&s of eherqgy injection, circumburst matter demsi&v
discontinuity, etc. can affect the observed polarization (e.g. GRBO30329,
Grreiner el al. 2003),



Circular po Larizatiown

GRB 121024A b GRB 091018
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GRBOY1OLE and GRRB121024-A (Wiersema ek al. 2014)

o Quite umexpea&edtv, i GRKR121024-A circular Potmﬁa&iom V~0.6%, was

detected (boqgether with a 902 rotation of the P, position angle.).

6 Pln/Peirc~0.18, several orders of magnitude above expet&a&cms.

o Dust induced circular Potariz.a\ﬁom Ls umi.i;l&tv since host extinction
is small and Linear polarization is variable (Le. mainly inkrinsic).



Quasar circular pmtariz.aéwm
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Wiersema ek al. 2014

o In standard forward shock theory Pere - yeﬂl, for isotropic electron

distribukions.
o (Highly) anisotropic distributions are a possibility (Spitkovsiky 200%a, b).

o This require that the emitting F:»Lasma LS maimit-} composed b:j eleckrons and
pro&oms.‘
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