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Presentation

1. Verification of the Timing Accuracy of XRISM/Resolve
with the Updated CALDB (Yugo Motogami)
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Paper status

1. Systematic timing cross calibration (led by Matteo)
inc. technique description.
« Chandra, EP, Fermi, Hitomi, HXMT, IXPE, MAXI, NICER, NinjaSat,
NuSTAR, Suzaku, Swift, XMM, XRISM, and RXTE data are included
=> published!!
Bachetti et al. (2026), PASP, 138, 014501

2. Simultaneous timing calibration campaign in Mar 2024 (XRISM, NICER, NuSTAR)
(led by XRISM)
 XRISM+NuSTAR+NICER results have been published as JATIS papers (2025)
Terada et al 2025, Shidatsu et al 2025, and Sawada et al 2025.

3. Systematic timing cross calibration in hard X-ray to GeV gamma-ray mission
(led by Lucien)
« See presentation in 13" IACHEC (2018) -- cont. (?)



Presentation

2. Introduction to the recently accepted paper
on a timing cross-calibration tool and its application to Crab data
(Matteo Bachetti, remote talk

600 -1 :}
maxi/GSC
! WMM M 7 hxmtME
Publications of the Astronomical Society of the Pacific, 138:014501 (18pp), 2026 January https://doi.org/10.1088 /1538-3873 /ae2b36 & hxmt/LE |
© 2026. The Author(s). Published by IOP Publishing Ltd on behalf of the Astronomical Socicty of the Pacific (ASP). 400 - I - 2 bmimlsbanf gl % hxmtHE |
B -
OPEN ACCESS (R T "!Q',:,{\ '4“ r ?  xte/PCA
CrossMark i Iy u\‘m ’l \wl ¢ glast/LAT
. . ) ) . . . . T = ' -3 nicer/XTI
A Simple, Flexible Method for Timing Cross-calibration of Space Missions o] gl et
. . s . s maxi [GSC] tar/FPMA
Matteo Bachetti' @, Yukikatsu Terada®>®, Megumi Shidatsu*®, Craig B. Markwardt® @, Yong Chen®, Weiwei Cui®, ObsID MJD55198 "uslarleMB
. . PR . . . . . nustar
Giancarlo Cusumano’ @, Dawei Han®, Shumei Jia®®, Chulsoo Kangz, Vinay L. Kalshyap8 , Lucien Kulperg , Xiaobo Li®®), e UT 2010-01-02 W e i FAKET
Yugo Motogami?, Naoyuki Ota'®!!, Simone Pagliarellalz’”’14 , Katja Pottschmidt™> @, Simon R. Rosen'®, Arnold Rots®®, i f’;b 9"’0""5)2 fztezsm’dss'% i i
. . p 3+0.5)x
Makoto Sawada'” ©, Mutsumi Suglzakl18 Toshﬂnro Takagl Takuya Takahashi'®!!, Toru Tamagawalo'1 L% | Youli Tuo®®, 0 L r X ninjasatGMC
Yi-Jung Yang , Marina Yoshimoto*®, and Juan Zhang A ® op/FXT
! INAF—Osservatorio Astronomico di Cagliari, via della Scienza 5I- 09047 Selargius (CA), Italy; matteo.bachetti @inaf.it = /‘\ /A ‘J\\‘ﬂ/\_ by '. » g
2 Graduate School of Science and Engineering, Saitama University, 255 Shimo-Okubo, Sakura-ku, Saltama shi Saitama 338-8570, Japan = iob ¢ D'“ "' * JexattRC
3 Institute of Space and Astronautical Science (ISAS), Japan Aerospace Exploration Agency (JAXA), 3-1-1 Yoshi Chuo-ku, S ihara, Kanagawa 252-5210, g _200 4 l’. ¢ 4 " » : ixpe/DU1
Japan [ [ i e, gty ixpe/DU2
* Ehime University, Graduate School of Science and Engineering, 2-5, Bunkyo-cho, Matsuyama, Ehime 790-8577, Japan < B 1 _‘N“‘ﬁ':‘u“’ et ixpe/DU3
X-ray Astrophysics Laboratory, NASA Goddard Space Flight Center Code 662, Greenbelt, MD 20771, USA ] ;-|v ) 2 Wy _p p
Key Laboratory of Particle Astrophysics, Institute of High Energy Physics, Chinese Academy of Science, 19B Yuquan Road, Shijingshan District, Beijing 100049, ¥ i @ hitomi/SGD1
4 People’s Republic of China 400 4 hls @ hitomi/SGD2
= — xte [PCA] ! e ® Swit/BAT
L] % ObsID 95802-01-04-00 Fl ® hitomi/HXI1
UT 2010-02-12 * |
. SE1_1e5089aa-16508d46_DE440_barycorr_slim.evt @ ®; ‘hitomHXI2
O A I | t d . o0 ] 33216 us ® hitomi/SXS
[ calculation code.: e
) ) A Mot bl
. i uJalia i
https://github.com/matteobachetti/TOAextractor ot S
PR 1l
. . 0 Fi il i L‘]lr.
Deadtime correction code: ¢ -
https://github.com/m bachetti/pulse_deadtime_fi
ttps://github.co atteobachetti/pulse deadtime_fix o wossn
crab_glow 2 20keV_mjd55220_timepi_bary.evt.gz

next step: use the tool with more data (not only of Crab)

and look deeper into the results of each instrument




Coordinated observations
for timing calibration?

Crab

XRISM: plan to observe every AO cycle (visibility: Feb. 13 - Apr. 14, Aug. 17 — Oct. 18)
XMM: plan to observe twice a year

NuSTAR: once every couple of months

XPoSat: once every couple of months

EP/FXT: twice in a year (March and September)

Other sources
« B1937+21: XRISM PV data available
« B1821-247
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PoC for instruments on Timing

https://wikis.mit.edu/confluence/display/iachec/Timing

We also have a mailing list (see the above webpage)

— NEW!!


https://wikis.mit.edu/confluence/display/iachec/Timing

pdating timing tables

https://wikis.mit.edu/confluence/display/iachec/Timing
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Appendix

other tasks

« update the solar system ephemeris for barycentric correction
of XRISM etc. (DE-200 -> DE-430)
— not yet. But we have requested it.

» use Fermi ephemeris instead of the Jodrell bank one
— not yet. We would need it for timing analysis of pulsars
other than Crab



