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Outline of the talk

Afterglow emission of GRBs. 
Polarisation in GRB afterglows and 
off-axis emission. 

Photometry and 
spectropolarimetry
GRB 250129A detection. X-ray and 
optical light curves of different 
telescopes and spectropolarimetry 
using SALT. 

Explain high polarisation 
through modelling

Explain late-time high polarisation 
through FS+RS and off-axis 
emission models.

Summary

A brief explanation of the 
possibilities, summary of the results, 
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 Gamma-Ray Bursts ???

Most energetic explosion in the Universe

Energy in a blink: How powerful 
GRBs are?

A window 
to the

extraordinary & extreme Universe
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Detection of GRB 250129A using telescopes globally
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DOT and DFOT photometrySAO-RAS ZEISS-1000 photometry
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Ghosh et al. in preparation
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❖ SALT spectropolarimetry: ~19 hours since the burst.

❖ DOT spectroscopy: ~ 22 hours since the burst

Ghosh et al. in preparation
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GRB250129A ~ 19 h ~ 5% YES
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Forward 
shock 

Reverse shock 

Afterglow

Gao et al 2013

https://arxiv.org/pdf/2311.13671



1. Forward and reverse shock model

ISM model
Forward + reverse shock

Ghosh et al. in preparation



1. Forward and reverse shock model

Wind model
Forward + reverse shock

Ghosh et al. in preparation



2. Off-axis scenario
ISM modelForward shock + Gaussian jet scenarioRedback

https://github.com/nikhil-sarin/redback

Ghosh et al. in preparation



2. Off-axis scenario
ISM modelForward shock + Gaussian jet scenarioForward shock + Gaussian jet scenario



2. Off-axis scenario
ISM modelForward shock + Gaussian jet scenarioIncluding flare and high latitude emission

Norris model

High latitude emission



2. Off-axis scenario
ISM modelForward shock + Gaussian jet scenarioSED modelling
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Summary
GRB 250129A exhibited a very bright optical counterpart observed at 
early times.

This burst is notable for exhibiting late-time polarization, with:

● Polarization degree: ~5%

● Polarization angle rotation: 180° across the observed 
wavelength range

We tested several models combining forward shock (FS) and reverse 
shock (RS) components:

● The reverse shock was found to dominate the early-time 
emission.

Afterglow modeling was performed using Afterglowpy, considering:

● Gaussian jet

● Jet + wing structure

These models provided a satisfactory fit in an off-axis 
configuration, which can naturally explain:

○ The high degree of polarization

○ The rotation in polarization angle at late times

To explain the early-time X-ray excess and the mid-time excess in 
both X-ray and optical bands, we incorporated:

● High-latitude emission for the steep decay phase

● A Norris function to model the prompt and residual 
emission features
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