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Current Status of 
XRISM/Xtend Transient Search

18 th IACHEC meeting, Pelham Germany, 20-23 April 2026

~ part of the XRISM science operations ~



https://www.isas.jaxa.jp/missions/spacecraft/
current/xrism.html

https://www.xrism.jaxa.jp/technology/

Xtend (0.4 − 13 keV)
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   ・launched:  2023/9/7 am 8:42:11  (JST)
   ・altitude:  ~530 km 
   ・orbital period: ~96 min
   ・category:  pointing satellite
   ・instruments: Resolve  (X-ray microcalorimeter)
    Xtend     (X-ray CCD camera)

X-ray Imaging and Spectroscopy Mission (XRISM)

Resolve (2 − 12 keV)
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credit: JAXA

high energy resolution
large FoV

https://www.isas.jaxa.jp/missions/spacecraft/
current/xrism.html

X-ray Imaging and Spectroscopy Mission (XRISM)

Xtend (0.4 − 13 keV)Resolve (2 − 12 keV)

   ・launched:  2023/9/7 am 8:42:11  (JST)
   ・altitude:  ~530 km 
   ・orbital period: ~96 min
   ・category:  pointing satellite
   ・instruments: Resolve  (X-ray microcalorimeter)
    Xtend     (X-ray CCD camera)
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High-sensitivity CCD camera (SXI)

Credit: JAXA/DSS

XRISM/Xtend
  XRISM/Resolve 
  Chandra/ACIS-I
  Suzaku/XIS
  ASCA/SIS
  XMM/EPIC
 

Time-domain astronomy with XRISM/Xtend!

−  is a science activity to
       ① search for X-ray transients in the Xtend FoV of 38.52 arcmin2 during a pointing observation 
               (except for target sources in the Resolve FoV of 32 arcmin2)

       ② rapidly (≲ 3 days) report on the detected transients via the Astronomer’s Telegram (ATel)

    ☆ unique to use a pointing instrument rather than a survey instrument for transients
−  systematic operation began since March 2024, and we currently have ~40 members 
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XRISM/Xtend Transient Search (XTS)



Chandra                            Jul, 1999

XMM-Newton                    Dec, 1999    
INTEGRAL                                     Oct, 2002

Swift       Nov, 2004 

Fermi                                                                      Jun, 2008  

MAXI                                                                           Aug, 2009

NuSTAR      Jun, 2012

AstroSat                                                                                                 Sep, 2015

NICER                                                                                                            Jun, 2017

Insight-HXMT                                                                                                 Jun, 2017

eROSITA                                                                                                                  Jul, 2019

IXPE        Dec, 2021

XRISM        Spt, 2023

Einstein Probe        Jan, 2024

SVOM                              Jun. 2024
 

Active X-ray instruments

1995           2000           2005           2010           2015           2020           2025
   

※ energy ~10 keV, except for CubeSat
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About half pointing instruments and half survey instruments
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Ø Benefits from using the pointing instrument Xtend
 − long exposure time of observation & large mirror = high sensitivity
   ⇨ detect faint transients (Xtend > 10-14 erg cm-2 s-1 with 50 ks exp.)
   ⇨ observe a long trend of transients
 − one of the largest FoV among pointing instruments
   ⇨ detect new faint sources

Ø Scientific targets
 −  all transients
  ・stellar flares, outbursts of binaries, tidal disruptions of AGNs, ... etc.

Amati et al. 2021

XRISM/Xtend Transient Search (XTS)

SVOM/ECLAIR

by Y. Ishihara



XTS process

QL data

image (soft)

image (hard)

image (total)

source 
detected !!

source 1

・・・

・・・

light curve (soft)

light curve (hard)

light curve (total)

spectrum (total)

Time variation (KS test; soft)

Time variation (KS test; hard)

Time variation (KS test; total)

catalog collation

flux (total)

source 2
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・・・

・・・
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Ø  The system searches for sources automatically once a day after data downlink,
 − Extract images in three energy bands 
  ・soft band (0.4−2 keV), hard band (2-10 keV), total band (0.4-10 keV)
 − Perform wavelet search on each image
 − Extract light curves and spectra, do catalog matching, flux calculations, and time variation check
              
Ø XTS members confirm the products for transients and decide whether to report via the ATel
 ◎ flare or outburst
 ◎ flux has increased by one order of magnitude compared to catalog fluxes from the past 
                

with a PI permission



outskirt of
Abell 2319

log / no smoothing

−  example

 Abell 2319 Blank Sky
 ・exposure: 50 ks
 ・full window mode
 ・energy range: 0.4 − 10 keV

Initial Operation
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Resolve FoV (masked)



−  example

 Abell 2319 Blank Sky
 ・exposure: 50 ks
 ・full window mode
 ・energy range: 0.4 − 10 keV
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6■ Results

 ・Detection of  6 sources 
          (8 regions)
 ・corresponding object in the 
     4XMM, 2SXPS, or 2RXS catalog
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Initial Operation

Resolve FoV (masked)



4XMM J191909.9 + 440937

4XMM J192009.4 + 440252

4XMM J191915.8 + 435738
4XMM J191911.6 + 435713
4XMM J191910.8 + 435755

4XMM J191731.5 + 441110
4XMM J191732.3 + 441043

4XMM J191738.7 + 440804

4XMM J191854.5 + 434925

e.g., 4XMM catalog

−  example

 Abell 2319 Blank Sky
 ・exposure: 50 ks
 ・full window mode
 ・energy range: 0.4 − 10 keV

■ Results

 ・Detection of  6 sources 
          (8 regions)
 ・corresponding object in the 
     4XMM, 2SXPS, or 2RXS catalog
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Initial Operation
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Resolve FoV (masked)
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4XMM J191909.9 + 440937

e.g., 4XMM catalog

・spectrum

・light curve
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Initial Operation

Resolve FoV (masked)



Ø Type Ø Reported time
※ except for follow-up obs.

Ø Flux (0.4 − 10 keV)
※ except for an upper limit

XTS results
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reported time [day]
stellar or YSO flare supernova (ToO)outburst AGN

GRB candidate state transition

−  We have reported 59 transients via 58 ATels
 ・stellar or YSO flares were 81%
     
−  peak flux > 10-13 erg cm-2 s-1 (0.4−10 keV)
 ・ 3 order of magnitude lower than MAXI detection

−  The fastest reported time from transient start was 15 hours, generally within 3 days
     

XTS ATel list

from 15 Mar 2024 to 16 Apr 2026
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Lessons Learned

①  transient rate depends on pointing FoV

②  using onboard attitude (for QL data)   
 ・ less accuracy results in a blurred image 
  ⇨ should check a DET image

③  pseudo sources
  out of time events, flickering pixels, stray light, 
                                                     and diffuse emission
  ⇨ should check an image

④  arf generation costs too much time
 ⇨ introduce arf library 
  (off axis angle: 1arcmin step, region radius: 12 arcsec step)

Ø utilizing the pointing satellite XRISM for transient search  

※ PL data



Stellar Flare
Compact Object
Supernova
AGN/Quasar
unknown
GRB candidate

LP 593-21

Cl Collinder 228 113

UCAC2 15735923 

SSTGLMC G335.2665-00.0151

SN2024iss

MS Ser

UCAC4 476-091023

4XMM J190821.5+065854

AX J1910.0+0917

Credit: Jeremy Sanders, Hermann Brunner and the eSASS team (MPE); Eugene Churazov, Marat Gilfanov (on behalf of IKI)

CD-23 13197
Gaia DR3 4057091288225954688(?)
CXOGCS J174734.5-283215
YSO (?)
2RXP J173302.0-243510
UCAC4 476-091023
V734 Sgr
KS 1741-293
MAXI J1744-294

From
To

2024-03-15
2026-04-16

EQ CVn

HD 120476

HD 5408

UCAC4 661-042690
2CXO J171728.2-371120
2SXPS J171724.0-371717

1WGA J1826.1-3650

2XMMi J091734.9-121159 

WHO S 423
4XMM J053423.3-660024

1eRASS J123508.6-643153
4XMM J123530.3-643125
1eRASS J112217.5-590740

TWA 11
XRISM J1235-3957
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XTS sources
as of 16 Apr 2026

1RXS J113700.0-651617
2MASS J11414215-6521298
4XMM J114021.0-651852
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XRISM pointing FoV
as of 16 Apr 2026, by Y. Ishihara

XTS results depend on pointing FoV of Xtend.

Exposure time
         0 – 100 ks
    100 – 200 ks
    200 – 300 ks
    300 – 400 ks
    400 – 500 ks
    500 – 600 ks



Exposure time
         0 – 100 ks
    100 – 200 ks
    200 – 300 ks
    300 – 400 ks
    400 – 500 ks
    500 – 600 ks
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XRISM pointing FoV

XTS results depend on pointing FoV of Xtend.

Stellar Flare
Compact Object
Supernova
AGN/Quasar
unknown
GRB candidate

Many transients have been detected within our galaxy.

as of 16 Apr 2026, by Y. Ishihara
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Lessons Learned

Ø utilizing the pointing satellite XRISM for transient search  

①  transient rate depends on pointing FoV

②  using onboard attitude (for QL data)   
 ・ less accuracy results in a blurred image 
  ⇨ should check a DET image

③  pseudo sources
  out of time events, flickering pixels, stray light, 
                                                     and diffuse emission
  ⇨ should check an image

④  arf generation costs too much time
 ⇨ introduce arf library 
  (off axis angle: 1arcmin step, region radius: 12 arcsec step)

※ PL data
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https://science.nasa.gov/mission/nicer/

NICER

https://swift.gsfc.nasa.gov/

Swift

Follow-up observation network

Yamaguchi 32-34 m Interferometer (radio) 
2025-

http://astro.sci.yamaguchi-u.ac.jp/kenta/
antenna-photo/antenna-photo.html

Ø establishing the “Japan XTS network’’

Kyoto Univ./NAOJ

Seimei 3.8 m telescope (optical)
2026-

・Japanese network only covers northern sky
・International collaborations are welcome!

http://tsuboi-lab.r.chuo-u.ac.jp/Top/index.php/activity/

CHAO (optical)
setup in progress

UTEF telescope (optical) 
setup in progress 

follow-up obs. for the GRB candidate:
< 5.68 +/- 1.14 mJy @ 6.9 GHz 
< 8.33 +/- 1.67 mJy @ 8.4 GHz

Tokyo
Okayama

Fukuoka
Yamaguchi

Google earth

🤝



Summary
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Ø  XRISM/Xtend Transient Search (XTS) 

  −   is a science activity to
       ① search for X-ray transients in the Xtend FoV during a pointing observation 
       ② rapidly (≲ 2 days) report on the detected transients via ATel

  −   have reported 59 transients since March 2024

  − has learned lessons of transient search using a pointing satellite 
      over two years of operation

 −   establishing follow-up observation network


