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Timing WG communication

ML:  iachec-time@heal.phy.saitama-u.ac.jp
SLAC: iachec.slack.com  #timing
Wiki: https://wikis.mit.edu/confluence/display/iachec/Timing

 Please contact Yuki to join ML; terada@mail.saitama-u.ac.jp
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Goal of the Timing WG
1. Share information on Timing calibration methods/protocol, lessons learned (to enhance 

timing capability)

• Suzaku, Hitomi (2017, 2018, 2019)

• NuSTAR(2019), NICER (2018)

• HXMT(2018), Astrosat

• eROSITA

• Future missions (XRISM, Athena, etc)

2. In-orbit timing calibration plan/observations

• Calibration plans for near future missions

• Perform timing coordinated observations // Coordinated Observation WG

• Analyses of GO coordinated observations (using archive data) // with Cal. Stat. WG

3. Studies on Timing 

• effects on timing products (power spec, light curve etc) by the detector’s behavior 
(dead time, grade selection of calorimeter etc)

• Others.

14th IACHEC in Shonan Japan
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Activities in 2020-2021

Timing WG telecom
• 28 April 2020
• 15 Sep 2020
• 20 April 2021
• 12 May 2021

Major activities
1. Summary of timing calibration/performance of multiple missions (Goal 1)
2. Systematic study of Crab timing using archive data among instruments (Goal 2)
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#1. Summary of timing calibration/performance

Organizer: Yuki Terada
Output:      see https://wikis.mit.edu/confluence/display/iachec/Timing
Instruments:

• RXTE PCA, HEXTE
• Chandra ACIS, HRC
• XMM-Newton EPIC-PN , EPIC-MOS
• INTEGRAL SPI, IBIS
• Swift BAT, XRT
• Suzaku XIS, HXD
• NuSTAR FPM
• Fermi LAT, GBM
• AstroSat LAXPC, CZTI
• HXMT
• Hitomi SXS, SXI, HXI, SGD
• NICER XTI
• SRG eROSITA
• XRISM Resolve, Xtend
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#1. Summary of timing calibration/performance

Columns on the table:
• Science Requirement Absolute Time (Requirement & Goal)
• Timing System Design (GPS yes/no, Clock Stability)
• Timing Calibration Status (Timing offset, deviation, notes)
• In-orbit Timing Calibration Targets
• Reported Issues
• Reference

7



2021 IACHEC Spring WG meeting May 17-19

Continue.

The Table (1/3) https://wikis.mit.edu/confluence/display/iachec/Timing8
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Continue.

The Table (2/3) https://wikis.mit.edu/confluence/display/iachec/Timing
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The Table (3/3) https://wikis.mit.edu/confluence/display/iachec/Timing10
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11 Fig. Timing Calibration status (offset ± deviation)

Note: 
• the definitions of the offset are different 

(described in the“Notes”column).
• offset from radio has energy dependency 

(next page)
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12
Ref) The energy dependency of the intrinsic timing delay

from the radio main pulse of Crab

HXD
(Yerada+08)

Molkov, Jourdain, Roques 2010
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13 Fig. Timing Calibration status (deviation) ;
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14 Summary of Timing Calibration Objects

In-orbit calibration objects Mission

Crab Chandra/HRC, 
XMM-Newtion/EPIC-PN, 
Swift/BAT, Swift/XRT, 
Suzaku HXD, 
NuSTAR/FPM, 
AstroSat/LAXPC , AstroSat/CZTI, 
Hitomi/SXS, Hitomi/HXI, Hitomi/SGD, 
NICER/XTI

PSR B1937+21 RXTE/PCA, 
Chandra/HRC, 
NuSTAR/FPM, 
NICER/XTI

PSR B1821-24A NuSTAR/FPM, 
NICER/XTI

PSR B1509-58 Suzaku/HXD

GRB AstroSat/CZTI

A0535+262, Her X-1, etc Suzaku/XIS
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#2. Comparison of Crab ephemeris
Organizer: Matteo Bachetti
Purpose:

1. Systematic-timing cross-calibration of instruments using archive data.
2. Systematic check of Timing delay of the Crab main pulse 

between the X-ray and Radio.
Note: please see also the presentation by L.Kuiper in 13th IACHEC 2018.

Status:
1. We start gathering barycenter event files of the missions;

• XMM-Newton
• Suzaku 
• NuSTAR
• Astrosat
• Hitomi
• Swift more missions/instruments will be added.

2. Matteo prepared the code to check ephemeris of multiple missions. 
We have a first quick-look result (next page), which will be shared among 
IACHEC in near future.

3. We see several outliers, which may be due to ground station issues;
“Known issues” will be also listed  we are gathering the information now.
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16 Quick-look results of systematic timing study with Crab © Matteo Bachetti

Ground station issue(Suzaku)

Issue to be checked(XMM)
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Please join the WG if you are interested in.

Mail: iachec-time@heal.phy.saitama-u.ac.jp
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