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Outline

* The general behavior of Magnetars in X-rays
* The most active prolific transient: SGR J1935+2154

» Bursts
« Hard X-ray burst associated with FRB 200428
» Outbursts

* The seeded players may be ....



Introduction: magnetars
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Introduction: magnetars
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Introduction: magnetars

Peak Luminosity gignl\t/lFle)lre: GRB 200415A @ The Sculptor Galaxy
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Introduction: magnetars

Peak Luminosity Intermediate Flares
Burst forest from SGR 1900+14 on 2006-3-29
observed with Swift/BAT in 15-100 keV
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Introduction: magnetars

Peak Luminosity Intermediate Flares
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Introduction: magnetars

Peak Luminosity

Short Burst

 The most common events but unpredictable

* From both SGRs and AXPs
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Introduction: magnetars

The burst spectrum : almost all are thermal
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Introduction: magnetars

During a magnetar outburst the '™

persistent emission may

change in 100

« Luminosity, 1-2 order of mag.
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Introduction: magnetars

The outburst of magnetars
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Number of bursts

One of the most active magnetars:
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SGR J1935+2154

A burst forest happened at the beginning of the 2020-04-27 activity,
and lasted for ~130 s. —

» These data are not ‘
Included in the current ‘ I

analysis.
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N(>S)

SGR J1935+2154

 Bursts are slightly
softer than typical
magnetar bursts.

 Bursts are slightly
softer in later episodes.
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The hard X-ray burst - FRB200428

11 Bursts detected with HXMT on

April 28
Trigger time (UTC) Fluence  Duration At
10~ 8erg cm 2 S S
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The hard X-ray burst — FRBZOO428

The radio LC (CHIME)v.s. the X-ray
LC (HXMT)

* Two short spikes, separated by
~30ms

* The time difference between radio
and X-ray is ~8.62s, agree with
the DM prediction.

These two spikes are the key evidence of
the association between FRB and the hard
X-ray burst.
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The hard X-ray burst - FRB200428
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The burst location using HXMT data is 3.7 arcmin away from SGR
J1935+2154, with 10 uncertainty of 10 arcmin.

This agrees with the Integral resuilt.
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The hard X-ray burst - T
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The hard X-ray burst - FRB200428

This burst is spectrally different.
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The hard X-ray burst - FRB200428

This burst is spectrally different.
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SGR J1935+2154: outbursts

Outbursts in 2014-2016:
Flux increase accompanied
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SGR J1935+2154: outbursts
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Outbursts in 2020:

Flux increase accompanied by
hardening of spectra

Flux increase ~10 times « total
burst energy

Two decay trends ~0.65 day,
~75 day

The spin-down rate is ~2.7 times
larger than that measured in
2014

The pulse profile changed



Normalized and shifted Intensity

2014 outburst (Israel et al. 2016)
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SGR J1935+2154: outbursts
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Prolific transients il JWM

* SGR J1550-5418 3 1o CEE
3 active episodes in 2008-2009 % V A
» Burst forest on Jan. 22, 2009 - s 010
« SGR J1935+2154 [ !
* 6 active episodes in 2014-2020 “0 00 200 300 400 500 600
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v’ hundreds of bursts in several
minutes

v'Enhanced hard X-ray persistent
emission in GBM

SGR 1550-5418
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Prolific transients

v'Burst spectral properties evolve

« SGR J1550-5418
* The bursts in 2008 only need only one BB (von Kienlin et al. 2012)

* The bursts in 2009 require BB+BB (Israel et al. 2008, van der Horst et al. 2009, Lin et
al. 2012)

* SGR J1935+2154

 Bursts are slightly softer in later episodes.



0.02

Prolific transients

0.01

v'Based on STEMS model, the
surface magnetic field may change.

Bsurf > Bdip
(Ng et al. 2010, Gogus et al. 2020)
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Prolific transients

Bright radio pulses from SGR J1550-5418
covered by X-ray observations
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Summary and questions

* In general, magnetars are sources full of surprises.

* Bursts and outbursts
* Trigger and emission mechanisms
* Physical properties of magnetar

 SGR1935+2154: the most active prolific transient
* Magnetars with burst forest are the seeded players (to me)



