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Introduction to EP

Science capabilities

High-lightsin the early phase of operations
Fast Xray transients
Transients related to black hole and compact objects
multi-messenger observations (prospects)

Summary



Corescience objectives

Systematic survey of transients and source variability in the
soft X-ray band with unprecedented combination of sensitivity
and cadence

Discover normally quiescent black holes and other compact
objects by capturing their transient X-ray flares

Detect and localise the potential X-ray sources of gravitational
wave events

Neutron Stars  Dlameters: 27 km
Masses: 1.5 suns __ Separation: 18 km




Instruments &spacecraft

Wide -field X -ray Telescope

WXT (12 modules) Spacecraf
Lobster -eye MPO + CMOS On-board data

FoV: > 3,600 sq deg (1.1 sr) - processing

Band: 0.57 4 keV - Quick slew &

AﬂgUlar I’eSO|uti0nZ —~ 5 6 autonomous fO"OW _up

Sensitivity: ~1mCrab @1ks

Follow -up X-ray Telescope :
Fast satellite -ground 2 -way

FXT (2 units) llite und
I CCD (6ROS communications in minutes

Wolter -1 + pn-CCD (eROSITA

FoV: ~1deg - Cesall |

Band: 0.3 -10keV Chinese Beidou system

Angular r esolution: 240 (HPD, on-axis) VHF network

Effe. area: ~300 cm?2 @1keV (x 2 units) Science data telemetry

(hours)
Yuan, et al. 2022 Handbook of Xay and Gammaay Astrophysics



Instruments & spacecraft

WXT chief de5|gner Lead of LE mifmors
Xiaojin Sun (SITP/CAS)Chen Zhang (NAO/CAS
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credit: MicroSAT

ERWXT pathfinder LElAobster Eye iImager for Astronomy)

2022-07-27
Lijian -1 first launch -

200s exna 2 & Size of full Moon
image credit:
Optical: ESA/Gaia/ DPAC
X-ray: CAS

Frist wide FoV X-ray observations by a lobster-eye focusing X-ray telescope in orbit

Zhang et al. 2022 ApJL, 941, L2



- one WXT pointing
FoV: 3850 sq. deg (~1/10 whole sky)
40 ks exposure

credit: EPSCCAS




FXT X-ray First light (0. 3-10 keV)

Puppis A supernova remnant (nebula) sky region around quasar 3C273
FoV 1 deg

e - : : exposure: 68 ks
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Observation modes

Circular orbit
Height 592km, period 96min
Inclination angle 29 deg.
Observation modes
Survey (primary WXT)
Autonomous follow -up (FXT)
ToO (FXT, WXT) T quick response

WXT survey mode
Pointing to night sky
3 pointings /orbit, ~20min each
~ 1/2 sky covered in 3 orbits (~ 5 hr)
Whole sky coverage in %2 year
FXT pointed to pre -selected targets




Observed 0.5-4 keV flux (erg s~ cm™2)

Sensitivity of WXT
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flux vs. exposure for point-like sources
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Sensitivity of FXT

FXT (1 unit) _
1012 filter __
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FXTautonomous followup

FXTX-ray image identification of optical/IR counterpart

obs. started a few min after onboard trigger Host galaxy

expo 3.6ks WXT 3' error region

"" FXT src & )
|‘ / "\.l ," '\-/

Foreground star

10"
"

FXTerror radius: 5 8 arcsec

) van Dalen et al. 2025
onboard follow-up response: several minutes



EP Xray transients

multiwavelength follow
ups worldwide--- crucial
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EP Xray transients

@® GRBs ® XRB_BH
@ FXRTs ® XRB_NS
® TDEs ¢

2240222a W jetted TDEs & Supernova
® new types # unknown types
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Galactic coordinate system



Extragalactic fast Xray transients (EFXT)

AFast X-ray transient mystery

A bursts lasting from seconds to hours,
found since

(serendipitously) instruments

A classifications, demography & origins
remain unclear (stellar explosive
process?)

AEP has detected 148 EFXT
ANo-GRB (X-ray flash):
99 (c.f. 30-40 before EP launch)
A GRB in soft X -ray: new window

19700
A detected by wide -field & narrow -field £
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1 SN Shock breakout by
] Swift/ XRT XRO 080109
(Soderberg+ 2008)
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Fos7 ey (€rg 871 cm2)

HR = (H-S)/(H +S) Data/model

EFXT: example
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z~0.738, L,~3e45 erg/s Xue et al. 2019

one of the models: driven by magnetar
from BNS merger (both XT2 & XT1)
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e.g. Zhang B., 2013, Sun et al. 2019



Flux (erg/cm™2/s) Flux (ergfcm~2/s)

Flux (erg/fcm™2/s)
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Fast X-ray transients last longer than GRBs

X-ray and gamma-ray Y distribution

Duration: X-ray longer than
gamma-ray for all events

Wu et al. in prep.
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Possible origin of EFXT

massive star core-collapse compact objects
binary merger
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supernova gamma-
ray burst




Possible origin of EFXT

massive star core-collapse binary neutron black hole tidal
star merger disruption event

QS Zew-im

CD L X

'f
supernova fast X-ray gamma- fast X-ray
transient ray burst transient

FBOT

EP may reveal the diversity of the processes of collapsars and compact object mergers



Apparent Magp'ude

EP240414a: new fastpay transient with SN ?

Host galaxy

- .

Associatedwith Ic-BLsupernova2024gsa z=0.4
No GRB, very soft spectrum
o possibly a new type of FXT

=>A weak relativistic jet that interacts with an
extended shell surrounding the progenitor star

hot material at large radii

an extended shell
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Sun H. et al. 2025 Nature Astronomy 9, 1073; van Dalen et al. 2025 ApJL



---- WXT Sensitivity [3000s] EP240801a

EP enabling multiple FXEN associations

EP2403F¥50304a

8 confirmed FX-BN, all Broatine SNIcC »

EP250827b
]

EP250108a / SN 2025kg 1091(2)

Typele. [ X 1 (Ei+2020)MT c

Type | GRBs

Extremely soft/weak } e assoared L cRes
X-ray flash

A relativistic outflow origin
(Jet or shock)

Epeak X (1 +2) (keV)

Extreme of Am

relation

1050 1051 1052 1053 1054
Eiso (erg )
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Time since EP trigger (days) Time since EP trigger (days)

from WenxiongLi (submitted)



Declination

EP24031&: GRB @edshift 4.859
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_ redshift 4.859 measured by VLT (Levan et al. 2024)
Liu Y., et al. 2025 Nature Astronomy, 9, 564

Levan A., et al. 2025 Nature Astronomy, 9, 1375 detectable by WXT at z~7.5
Gillanders J.H., et al. 2024 ApJ EP6s potential-zGRB!det ect’in



LXT230307A: transient powered by NS merger

y: Hard X-rays and gamma-rays powered by relativistic jet

Soft X-rays likely powered by a magnetar, emerging from burst onset

-L' Consistent with the association of kilonova signature found by JWST
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EP250704a: Extended emission in merggre GRBs

EP250704a/GRB 250704B

(A) [ty TR (B) [T AL

EP-EXT VLT optical

EP-WXT

A long -last soft X -ray prompt emission in a
-ray burst, likely a common

typical short gamma

VLA radio

feature in merger -driven burst, and an X -ray

counterpart of GW events

Li, A & EP/SVOM Collaboration et al, 2026,
submitted , arxiv: 2601.14137

credit: Zhang B.B.
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EP241021a

. a repeating partial TDE or a peculiar GRB?

I [ [ I

0.4 EP-WXT light curve —
flare duration ~100s
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Observed days since trigger

Possible scenarios:
A repeating partial TDE by

IMBH
A highly structured GRB jet
A choked jet with supernova
shock breakout
A merger -triggered magnetar
A new type of transients with

months -timescales

Shu, XW et al., 202BpJL, arxiv: 2505.07665
Busmann M. et al. , arxiv2503.14588
Gianfagna, G. et al., arxi2505.05444
Yadav, M. et al., arxi2505.08781

Wu, GL et al. arxiv:2505.12491



