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SGR J1935+2154
• Magnetar nature (Israel et al. 2016) 

o P = 3.24 s
o 𝑃̇ = 1.43×10!! 𝑠 𝑠"!
o B ∼ 2.2 × 1014 G 

• Distance
o A bright expanding dust-scattering X-ray 

ring observed by the XRT: ∼ (2 − 7) kpc 
(Mereghetti et al. 2020).

o Its associated SNR G57.2+0.8: 6.6 ± 0.7 
kpc (Zhou et al. 2020).

o By analyzing the contributions of the 
dispersion measure: 9.0 ± 2.5 kpc (Zhong 
et al. 2020).

(Lin et al. 2020a) 

(Lin et al. 2020b) 



SGR J1935+2154
FRB 200428

FRB 200428-associated XRB
CHIME (CHIME/FRB Collaboration et al. 2020)        STARE2 (Bochenek et al. 2020)

AGILE 
(Tavani et al. 2020) 

Insight-HXMT 
(Li et al. 2020)

INTEGRAL
(Mereghetti et al. 2020)

Konus-Wind 
(Ridnaia et al. 2020)



SGR J1935+2154
• FAST observations

o No pulsed radio emission during a 
bursting phase (Lin et al. 2020c). 



HOW SPECIAL IS THE FRB-ASSOCIATED BURST? 

• Temporal analysis  

• (Time-integrated, time-resolved) spectral analysis 

• Event Rates



OBSERVATION AND DATA ANALYSIS 

• A burst is defined that within its starting 
time (Tbb,1) and ending time (Tbb,2), all 
blocks are continuously above the 
background. 

→ 34 bursts

Bursts Identification 



OBSERVATION AND DATA ANALYSIS 

Temporal Analysis  

• Light curves:



OBSERVATION AND DATA ANALYSIS 

Temporal Analysis  

• Durations & Waiting times:
o The distributions are Gaussian shapes in the logarithmic scale. The Tbb (T90) distribution 

peaks at 0.175 (0.118) s. The waiting time is peaking at 1.24 s.



OBSERVATION AND DATA ANALYSIS 

• Durations & Waiting times:
o The distributions are Gaussian shapes in the logarithmic scale. The Tbb (T90) distribution 

peaks at 0.175 (0.118) s. The waiting time is peaking at 1.24 s.
oCorrelations:

Temporal Analysis  



OBSERVATION AND DATA ANALYSIS 

• MTV:
o The distributions is a Gaussian shape with a peak value ~ a few of ten milliseconds.

Temporal Analysis  



OBSERVATION AND DATA ANALYSIS 

Time-Integrated Spectral Fitting 



OBSERVATION AND DATA ANALYSIS 

• Flux, fluence & energy:
oDistributions:

Time-Integrated Spectral Fitting 



OBSERVATION AND DATA ANALYSIS 

• CPL:
oParameter distributions:

Time-Integrated Spectral Fitting 



OBSERVATION AND DATA ANALYSIS 

Time-Integrated Spectral Fitting 

• CPL:
oParameter distributions
oCorrelations with flux/fluence:



OBSERVATION AND DATA ANALYSIS 

Time-Integrated Spectral Fitting 

• CPL:
oParameter distributions
oCorrelations with flux/fluence
o Ep-Eiso:



OBSERVATION AND DATA ANALYSIS 

Time-Integrated Spectral Fitting 

• BB+BB:
oParameter distributions and their correlation:



OBSERVATION AND DATA ANALYSIS 

• CPL:
oCPL parameters and flux/counts evolution for 3 bright SGRs: 

Time-Resolved Spectral Fitting 



OBSERVATION AND DATA ANALYSIS 

Time-Resolved 
Spectral Fitting 

• CPL:
oCPL parameters and 

flux/counts evolution 
for 3 bright SGRs 

oParameter distributions
and correlations:



HOW SPECIAL IS THE FRB-ASSOCIATED BURST? 

Properties FRB-associated burst Our sample Special?

Duration 0.53 s (longer than 97% of the 
bursts in our sample)

Gaussian distribution peaks at 0.18 s. √

Light curve profile Multiple spikes, multiple 
episodes, and a large flux

Some bursts (namely, #1, #9, #11, etc.) exhibit 
similar features with FRB-associated burst. 

×

Spectral properties α = −1.56±0.06,
Ep = 36.9±6.2 keV 
→non-thermal 

α ∼ −0.37,
Ep ∼ 22.4
→thermal-like

√

Energy Flux ≈ 6×10-7 erg cm-2 s-1,
fluence ≈ 7×10-7 erg cm-2

Flux ∼ 8×10-7 erg cm-2 s-1,
fluence ∼ 1.5×10-7 erg cm-2

×

Spectra-Energy correlation Off-track the correlations A tight correlation between Ep and flux (fluence) 
with a slope of 0.20±0.02 (0.14 ± 0.02). 

√

Time-resolved properties 
and correlation 

Similar with time-integrated properties and correlation √

Not so special except for its soft alpha and high Ep



HOW SPECIAL IS THE FRB-ASSOCIATED BURST? 

Physical explanation:

• Beaming effect

• Narrow spectra of FRB emission with most outside the GHz band

• The uniqueness of FRB-associated X-ray burst

Future complete samples of FRB-associated and FRB-absent X-ray bursts from 
Galactic magnetars are needed to determine whether the FRB-associated 
bursts are truly atypical. 



SGR BURST RATE AND COMPARISON WITH THE FRB BURST RATE 

Cumulative energy distribution of 
SGR 1935 bursts and FRB 121102: 

Energy-dependent event rate 
densities of magnetar XRBs and FRBs: 



SUMMARY

• We systematically analyzed the FRB-absent bursts of SGR J1935+2154 just hours before 
the FRB 200428 event. 

• The FRB-associated X-ray burst observed by HXMT only distinguishes itself in terms of 
its non-thermal α and spectral peak energy, but is otherwise consistent with the burst 
population. 

• We compared the cumulative energy distribution of our burst sample with that of the 
FRB burst sample of FRB 121102. 

• The event rate density of FRBs is lower than the event rate density of magnetar bursts 
by a factor of ∼ 150, suggesting that only a small fraction of magnetar bursts can 
produce FRBs. 



Thanks！
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