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Multiwavelength Observations of EP240219a

EP240219a - GRB 240219A



EP240219a - GRB 240219A

With Epeak ~ 130 keV, alpha ~ -1.4 and T90 ~ 55 s,

EP240219a is most likely a GRB with redshift > 0.5. 

Epeak distribution of Fermi/GBM samples Epz - Eiso diagram

Observed properties of EP240219a



GRB 240219A: classification
Conventional definition 1*: 

Epeak as the border

*reference: 
T. Sakamoto et al 2005 ApJ 629 311
B. Zhang 2018, The Physics of Gamma-Ray Bursts

Epeak distribution of Fermi/GBM samples

**reference: T. Sakamoto et al 2008 ApJ 679 570

Conventional definition 2**: 

Fluence ratio r = S (25 - 50 keV) / S (50 - 100 keV)

as the border

Fluence ratio distribution of Fermi/GBM samples



GRB 240219A: classification

projected fluence ratio on CPL parameters

A controversial region 
(Epeak > 100 keV)

EP’s future detection of GRB 240219A-like events could extend subclass GRB samples,

and may unveil the relationship of XRFs, XRRs and classical GRBs.

Epeak as the border: Classical GRB

Fluence ratio as the border: X-ray rich GRB



EP / LEIA detected GRBs

GRB 230307A GRB 240219A GRB 240315A GRB 240402B

EP launch



GRB 240219A: light curves

light curves of GRB 240219A

GRB 240219A:
same trigger time, different peaks

𝚫Tpeak
~ 25 s

GRB 240315A and GRB 240402B:
different trigger times, consistent peaks

(Y. Liu 2024 arxiv: 2404.16425)

light curve of GRB 240315A



GRB 240219A: individual spectral fit

EP/WXT Fermi/GBM

𝛼 ~ -2.5

𝛼 ~ -1.5



GRB 240219A: SED
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different spectral evolution after the first time slice



GRB 240219A: joint fit

Due to limited photons and uncertainties, joint fit model is not exclusive!
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one cpl with 10% uncertainty

other physical model fit is ongoing…



GRB 240219A: discussion

GRB 240219A
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GRB 230307A

(H. Sun 2023 arxiv: 2307.05689)

certain temporal similarities between GRB 240219A and GRB 230307A
suggest possible two-component emission



Conclusions

• We discovered GRB 240219A following up EP’s first detection of EP240219a.

• GRB 240219A is most likely an X-ray rich GRB with Epeak ~ 130 keV.

• EP’s future detection of GRB 240219A-like events could extend subclass GRB samples and may 

unveil the relationship of XRFs, XRRs and classical GRBs.

• While the trigger time is consistent, the profiles differ in X-rays and gamma-rays. Two components 

are implied, yet physical model fit is still ongoing.

• Upon spectral fit and SED, the origin of GRB 240219A is unclear.



Thank you.



EP/WXT Spectral Fit



Before spectral fit: NH determination

examined by time-resolved spectral fit with linked NH,

NH is ~ 1022 cm-2, determined to be 1.03×1022 cm-2

nlive = 300 nlive = 100 nlive = 50



Spectral models



Unified Synchrotron Model
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Unified Synchrotron Model
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SSC ?



GRB 240219A: SED
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different spectral evolution after the first time slice



GRB 240219A: models
38-53 s joint one cpl

not well constraint



GBM component



GBM constraint on 𝝈

a global minimum 𝝈 >= 6



light curve difference



Similarities in light curves

simulated multi-band lightcurves for ICMART model

GRB 230307A Yi. et al 2024
GRB 240219A


