GRBs in radio
(Meer)KAT(7) possibilities

Diagnostic value and future opportunities
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Plan of this talk

O Ultrabrief model context

O Discussion of specific radio contributions to
clarifying the nature of GRBs

O Specific KAT7/MeerKAT goals
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Break time

_— Cartoon

effects \__ —

Jet opening
angle

Gamma-ray
burst

Brightness

-Jet with Lorentz factor >100 ejected by dying star
-Decelerates and dissipates
- internally
- onto external medium
- Mostly synchrotron radiation
1
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ISM scalings
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Simple models

Dynamics: Relativ. Blastwave
Radiation: Synchrotron

Microphysics: €., €5 (ignorance)
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What has radio
contributed?

O Size measurement (scintillation and BB)

O Measure non-relativistic phase
O Energy measurement (calorimetry)
O Population census

O Star formation rate
O Complete physics parameters (multi-A)
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jet?

Kamble et al. in prep: receding
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R | GRBs
i660] O Problem: how to

recognise them?

O Timescales of years
O ‘Generic’ expanding
synchrotron sources:
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<\*
“/ "Open physics questions
for/with GRBs

O How do jets form?

O Are BH jets magnetic-dominated?

O How do magnetic fields form [in shocks]?
O How are particles/CRs accelerated?

O How do massive stars die?
O What is the [S]SFR in GRB hosts?
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The future:
Radio monitoring

‘autenburg

Isberg

- .
.Medlclna

AR Digital telescope
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AARTFAAC

All-sky, all the time
*1-8ec and up time resolution
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Expectations/wishes
from radio

)

mJy fluxes:
KAT-7 just possible, MeerKAT marvelous
O At GHz:

OReverse shock in days
OForward relativistic shock in weeks
ONon-relativistic transition to SNR [and host] in years

O Main goals:
OGet the physics (e.g., energy, dynamics) nailed
OTell difference between GRB AG, radio SN, ...

OStudy the true weirdo’s
. OGet SFR and GRB-host relation
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Mee A@@y sensitive followup

. Get a good sample

of precision radio
light curves down to

e ——— R [ ) [VR Y,

MeerKAT
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Conclusions

O Radio has its unique contributions to GRB
science

O All wavelengths remain needed

O Future:

O all-sky monitoring in radio: LOFAR, gamma/X,
perhaps ASKAP

O Sensitive followup with MeerKAT
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