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GRB 250129A - Diversity of the Team
Joint Project between GRANDMA and COLIBRI

● Coordinators GRANDMA: M. Pillas   /  Coordinator COLIBRI : N. Globus
● Paper Writing Team (Main Contributors): D. Akl (lead); Supervised by S. 

Antier
● Observations (17 Telescopes): GRANDMA + COLIBRI 
● Gamma-ray Prompt Swift: Z. Wang
● X-ray Data Reduction: M. Molham, M. Pereyra
● Optical Data Reduction:  D. Akl, S. Antier, S. Karpov, A. Klotz, with help of A. 

Watson
● Line of Sight Extinction: N. Rakotondrainibe
● Galaxy Investigation: R. Becerra
● Empirical Fitting: R. Strausbaugh, J. Mao
● Afterglow Agnostic Injection: P. Pang, H. Koehn
● Modeling Injection: JJ. Geng, R. Gill

Lots of other contributors !



GRB 250129A - Prompt 

R-band and X-ray (15-350 keV)

Detected 2025-01-29 04:45:09 UTC

Classified as a LGRB 
T90 = 262.25 ± 23.71 seconds in 15-350 keV

+ Konus-Wind



X-ray and optical counterparts were found.
Redshift of z = 2.151

Observed by 18 instruments : 
● AbAO T-70  
● ARTEMIS  
● SPECULOOS  
● Colibri  
● C2PU  
● Euler  
● FRAM-Auger 
● KAO
● KAIT 

  

● MISTRAL  
● NAO-2m 
● OPD-0.6m 
● Pic du Midi 1-m 
● Skynet 
● TAROT-TCA 
● TAROT-TCH 
● TNOT 
● YAHPT/AST3-3. 

TAROT
T+0.14d

COLIBRI
DDRAGO
T+6.0d

X-ray / Optical Counterparts



GRB 250129A UVOIR Lightcurve

Observations Over 24 days 
revealed: 

Multiple Rebrightening 
Episodes in the Optical and 
the X-ray

1. Very fast optical 
brightening at ~5 hr 
post-T0.

2. Second  ~1 day post T0
3. Third ~3 d post T0

?

α  = -1.72

α = -1.6

α  = -2.41

α  = -2.06



Environments

Line of Sight Host Galaxy

E (B-V) =0.05 (+0.12 −0.03) mag
Compatible with no host galaxy extinction

No Host Galaxy



First Scenario – Agnostique Energy Injection Best-fit LC of the GRB afterglow, together with the 
reduced 𝜒2 of each filter, for each model considered.

Posterior of the 
GRB afterglow

Top-hat jet model

Prior z,
Baseline 0.05 to
0.2 days 

● Prolonged central-engine activity / slower shells with lower 
Lorentz factors continue to deposit energy into the FS. 

● Late-time addition of energy temporarily enhances the afterglow 
emission, producing plateaus or rebrightenings



Parameters Employed in Bayesian inferences

● Can reproduce each 
rebrightening shape 
individually: consistency 
between model and data 
for each individual 
rebrightening

● Derived physical 
parameters become 
inconsistent between 
the injections (across 
the different epochs)

Conclusion: The two re-brightenings (T-at 0.12d, 0.5d) are statistically real 

The 3rd one (at 2.55d) is less convincing 

+6+30



Origin of the rebrightenings: Refreshed Shocks Shell Collisions

● Multiple shells with different Lorentz factors were ejected during the prompt.
● Outer shell decelerates → later, faster shells catch up → collisions inject energy.
● Each collision launches new FS + RS leading to  → rebrightenings.

Findings: Collision timings naturally match the three optical peaks

Numerical FS/RS modeling successfully fits: X-ray + optical light curves, rise/decay timescales, peak luminosities

Fully consistent with fireball dynamics – Parameters are not fitting – We are taking resonabling values, consistent with table 4?



Second Scenario: 
Refreshed Shocks Shell Collisions

● Dash-dotted line → emission of the external shock (ES) for 
the first outflow. 

● Dashed and loosely dashed line → emission from the 
forward shock (FS) and the reverse shock (RS) during the 
collision,

● Dotted line → emission of the newly formed (second) ES 
after the shell merging, which is refreshed again to 
produce the third ES (densely dashed-dotted lines) by 
the second collision near 1 day. 

● The total flux from all emission components is given by 
the solid line for each band.

ES1

FS

RS

ES2

Refreshed Shocks Shell Collisions is a plausible 
explanation



Stage of the paper

Before 11.12

Finalizing the cohrence on the various sections

Discussion needs to be finalized

Prompt emission physical parameters

Before 18.12

International reviews done

Before 28.12

Comments from collaborators

Questions ?


