In-orbit timing calibration of Suzaku satellite,
and
the design of the timing system on Astro-H

Yuki. Terada (Saitama Univ),
on behalf of the Suzaku (and Astro-H) team
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Timing System onboard Suzaku
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- Relative Timing Calibration between instruments,
the XIS and HXD by Matsuta and the XIS team

The HXD has higher timing resolution.
- Check cross correlation function between

Clocking Mode: Normal light curves of the XIS (1/8 option) and HXD PIN
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_ The XIS time is consistent with the HXD time.
1 sec regolution -> Concentrate on the HXD timing.
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Relative Timing Calibration with periodic signals
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" Pertodic signals:
Comparison with other observations
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~ Cross Timing Calibration with Crab

March 17-20, 2007, simultaneous observation of Crab (Y. Terada et.al 2008a)
One of the successful results of IACHEC activities!
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Arrival time in X-ray exceeds 330 u sec from that in Radio band. (same result as Rots etal 04)
Arrival times with X-ray satellites are consistent within ~ 100 g sec



> Absolute Timing Calibration with Crab s

Compared with Pulse arrival times of Jodrell Bank Radio Observatory
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Timing System in the future mission, Astro-H

Satellite bus

Now in design phase
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Summary

e Suzaku carries the HXD with 61 usec timing resolution and the XIS with
normally 8 sec timing resolution.

e The times between the XIS and the HXD are consistent with each other
within 20msec. :

e The stability was confirmed as 1.9 x 10°-9 from the comparison between
arrival time of the main pulse of Crab in Radio and Suzaku.

e Simultaneous observation of Crab with Suzaku, INTEGRAL, Swift, and
RXTE was performed in 2007 as a timing calibration. The absolute timing
of these satellites are confirmed in 100 usec order.-

e The timing accuracy of Suzaku was tested by many Crab observations, and
confirmed as <230 usec.

e We are now developing the timing system on Astro—H, which uses Spacewire
network.

Timing working group was inactive in the last IACHEC workshop.
= Restart the activity in this 4 workshop?



