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Top Hat Jet - Theory vs. Observations
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Formation of Structured Jets
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Power-law Jets
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GRB 221009A - Observations
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GRB 221009A - Observations
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Shallow Jets




GRB 221009A
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Diftferent Structures
Fit the Light Curve!



GRB 221009A

X-ray
== Qptical .
—— Gill & Granot 2023
= ==== Q'Connor et al. 2023
O  Observed flux

10" 10° 10" 102



Linear Polarization Can
Difterentiate Between
Structures!



On-axis Jets d




On-axis J ets
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Oft-axis Jets d




Magnetic Field Structure

1. Magnetic field structure?

2. Same for all GRBs?

Can be probed using
polarization



Polarization Signature
¢ - 0 (B, field dominated)

ry
l
8

IEY

—'—h

ield dominated)

N ™ = .

\( A ’ 30° 33(1,/" A R 30

(L : : 2T = N
//{ = s

287"// 2.9°
/ \ |
| Py
[
Y )
\
|
W
244‘:\,

Granot & Konigl (2003), Sari (1999)



Off—axisl Jets
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Correlations
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Birenbaum et al. 2024
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Let’s Go Back To
GRB 221009A



GRB 221009A
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GRB 221009A
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On the job market
next year!! =

birenbaumgal@gmail.com

Takeaway Points

*The structure of the jet encodes what processes it underwent before breaking out.

‘Linear polarization can help breaking the degeneracy in jet structures for varying

afterglow models.
*A shallow jet structure decreases polarization which may explain observations better.

*The polarization maximum is associated with a light curve break in both on-axis and

off-axis jets and a simple analytical formula relates it to the system parameters.

‘Early time observations of GRB 221009A would have allowed to constrain the jet

structure and the magnetic field structure behind it.



	Slide 1: Afterglow Linear Polarization Signatures from Shallow GRB Jets: Implications for  GRB 221009A
	Slide 2: Gamma-Ray Bursts
	Slide 3: Top Hat Jet - Theory vs. Observations
	Slide 8: Formation of Structured Jets
	Slide 9: Power-law Jets
	Slide 10: GRB 221009A - Observations
	Slide 11: GRB 221009A - Observations
	Slide 12: Shallow Jets
	Slide 13: GRB 221009A
	Slide 14
	Slide 15: GRB 221009A
	Slide 16
	Slide 17: On-axis Jets
	Slide 18: On-axis Jets
	Slide 19: Off-axis Jets
	Slide 23: Magnetic Field Structure
	Slide 24: Polarization Signature
	Slide 25: Off-axis Jets
	Slide 26: Correlations
	Slide 29: Correlations
	Slide 33: Correlations
	Slide 34
	Slide 35: GRB 221009A
	Slide 36: GRB 221009A
	Slide 37: Takeaway Points

