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CTA sensitivity: for variable/transient sources
107

Funk & Hinton, arXiv:1205.0832
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GRB light curve: Ferml VS CTA GRB 080916C
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GRB spectra with CTA: GRB 080916C at z=4 3
10 . .

- GRB 080916C, z=43 - Mazint 2013
5 JAstropart.
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2

physics with nearby (z<<1) GRBs
limited EBL absorption -> intrinsic spectral features

prompt emission bulk Lorentz factor, jet physical conditions,
emission mechanism, hadronic processes...

N(E,,.) [keV.erg.keV-1]

Bulk Lorentz factor Fraction of energy injected in the magn. field
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physics with nearby (z<<1) GRBs

afterglow particle acceleration in relativistic shocks
shock physical conditions (hadronic processes?)

" 5.=0.1,6,=0.01,0=0.1,E=10"erg,p=2.2,1 =3000 '
£
ol GeV-TeV:
— =1 transition region
— SYN
7 —ssc| between sync., SSC
Ng T
. Wang+ 10

14

log10[hv/eV]



GRB7=XY
Fermi LAT
080916C, 090510, 090902B, 090926A “big four”

130427A: >200 ph, E ., =94 GeV, z=0.3399
130502B: >100 ph, E_.. =30 GeV, z=?
130504C: >70 ph, E_. =3 GeV z="

max

130606B: >few 100 ph, E_ =7, z="

max

130702A: > 5 ph, E, . =1.5 GeV, 2=0.145

nearby (z<0.5) GRBs
130427A
130603B z=0.3564 (short, “kilonova”)

130702A
130831A z=0.4791




“Goals are like ketchup. [T—=IVSTFvyT D
When they come, they come KD/THD, LDFFE
pouring out in bunches.” ATAY: Y




“GeV GRBs are like ketchup. [GeV GRBIZT Fvv 7
When they come, they come DEIEHD, HHRFS
pouring out in bunches.” YAWAY: Y




“Nearby GRBs are like ketchup.  [EfEGRBIIT Fv 7
When they come, they come DEOEHD, LS
pouring out in bunches.” FARNES]




GRB 130427A “Shockingly bright” burst
z=0.34, E.. ~8x10°3 erg, Tq,~138 sec

Ursa Major

’ .
» . !
v

GRB 130427A

Before and after Fermi LAT views of GRB 130427A, centered on the north galactic pole




E°dN/dE (erg cm “s™)

GRB 130427A: Fermi LAT

Energy flux (MeV cm *s™)
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- photon index ~-2.0, hard excess at highest E
- decay index ~-1.0, no evidence of break?



GRB 130427A broadband afterglow spectra
Perley+ arXiv: 1307 4401
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- evidence of reverse shock in optical -> radio bands
- LAT flux consistent with extrapolation of synchrotron emission
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GRB 130427A broadband afterglow light curves
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GRB 130427A

Au calme clair de lune triste et beau... - P. Verlaine
FELSELWGD A DI EDEFEFUC. ..

One more moondance with you in the moonlight
on a MAGIC night... -V.Morrison



GRB spectra with CTA: GRB 130427A (z=0.34)
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~81000-110000 photons, significance ~280-340 sigma
array B+3700m -> ~134000-155500 photons



GRB spectra with CTA: GRB 130427A (z=0.34)
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GRB spectra with CTA: GRB 130427A (z=0.34)
t=1 day: dN/dE=0.9x10"'Y (E/TeV)>2* ph/cm?/s/TeV
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~2000-8400 photons, significance ~30-80 sigma
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GRB spectra with CTA: GRB 130427A (z=0.34)
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array B+3700m -> ~1100-5400 photons
detectable by current IACTs, under new Moon??



flux (1e-4 ph/cm ™ 2/s)

GRB 130427A: Fermi LAT
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evidence of break at t~500 sec?
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event rate: ~1/30 yr??
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-> shallower decay
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