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A heuristic approach: MDR
— L2 ~ 107 GeV
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Single-burst analyses

Fermi-LAT and GBM Collaborations, Science 323 (2009)
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Forthcoming improvements
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Neutrinos from GRBs?

All proposed models for GRB-emission mechanism (e.g. fireball) requires the
production of neutrinos: we expect to detect 10 neutrinos per 1000 GRBs in a1 Km
cube detector (lIceCube, Km3Net)
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| leeCube detected no GRB neutrinos so far!!
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Hints of LIV??

Amelino-Camelia, D’Amico, Rosati, Loret, Nature Astron. 1 (2017)
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Increase statistics

Amelino-Camelia, D’Amico, Fiore, Puccetti, MR, arXiv:1707.02413
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All-pairs analysis

Over 10°

simulated data
( reshuffling times)
the observed peak

for
20 << 39
IS reproduced In
less than

_ 0.5%
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Data samplings

Pairs constituted by all
photons with:

SIee = g e e

(excluding the energy
range analysed by
previous analyses)

~90 -80 -70 -60 -50 -40 -30 20 -10 O 10 20 30 40 50 60 70 80 90

ny[pair]

Peak at 25 < n < 35 appears accidentally only in 0.6 Z
of cases!






Summary and Outlook

Spectral time lags are observed in all GRBs

In-vacuo-dispersion like spectral lags in 7 GRBs but yet they
might be manifestations of infrinsic GRB physics

Quantity and quality of Fermi-LAT data finally allow to
pass from single-burst analyses to statistical analyses
over collections of GRBs!

To decouple intrinsic from LIV effects:




Thanks for your attention!




Data samplings

Pairs constituted by:

1. “Low” photon with

5GeV < Ex (142) <15 GeV

2. “Medium” photon
with

-90 -80 -70 -60 -50 -40 -30 -20 -10 0 10 20 30 40 50 60 70 80 90 15 GeV < E > (1 _I_ Z) < 40 GeV

ny[Paif]

False alarm probability = 0.2 Z!



Data samplings

Pairs constituted by:

1. “Low” photon with

ECeRE B B

2. “High” photon with

-90 -80 -70 -60 -50 -40 -30 -20 -10 O 10 20 30 40 50 60 70 80 90 E X (]. —I—Z) = 40 GeV

ny[Pair]

False alarm probability = 14 Z!



Nava, arXiv:1804.01524
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QG vs Standard physics

E ~MeV m. ~ 0.5MeV Ny ~ 0.25 m—3
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At high energies (linear) QG- mduced delavs dowminates
over conventional in-medium physics effects!!



Jacob-Piran formula

Jacob, Piran, arXiv:1707.02413

pass to comoving momenta to
account for universe

expansion
e Lios =21+
— OH el aiie pc /
L op L t7p Y f() a,(t’ 1 —I_ a(t’)Ep dt

turning to redshift variable z:




MDR: kappa-Poincaré

kappa-Minkowski non- duality relations

<x,,P, >= —in,,

commutative space

deformed coproducts:
Phl+1®F

deformed commutators:

M;®1+1® M,
P, @1+ e Mo @P;

N;®@1+e M @N; — AejrPr @ M




MDR: multi-fractional spaces

multi-scale measure geometrical and physical coordinates




MDR: effective LQG

Brahma, MR, arXiv: 1801.09417

Hypersurtace-deformation algebra: generate hypersurface deformations!

{D[M*], DIN?]} = D[L; N¥],
{DIN*|,HM]} = H[L3zM],
{H[N],H[M]} = D[R*(No; M — M&;N)],

(DIM®], DIN°]) = D[L;N°],
(DIN®), HO[M])} = HO[L;M],
(HO[M]. H2[N]} = (M{),,N _Na,M)].

P2 = [ B(P,)P,dP,

Minkowski/Poincaré limit:




