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• （Forced）precession

Precession
• Free precession（rare）

Caused by the misalignment 
between the angular momentum 
direction and the inertia axis

The angular momentum 
changes due to the torque 
of an external force

https://www.japan-acad.go.jp/japanese/news/2015/031201.htmlhttps://yomoriki.com/mechanics/9413/



time (sec)

Counts/bin time

Epoch folding
Z^2 search

Rim+2012



Epoch folding
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Whose light curve is sinusoidal

Time/s0 40



Normal pulse profile of a magnetar



If direction of angular momentum is not parallel to major axis

Free precession



t′ n = tn − A sin
2πtn

T
− ψ

How to detect precession?

Pulse detection will be 
bothered by precession 

If we account this effect and  
give correction of precession 
to data, the Z^2 value of pulse 
search will be better

A: amplitude caused by precession
T: modulation period : phaseψ
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1E1547.0-5408



3-8keV pulse search



30101035002, 2016/4, 8-25 keV exposure= 83381 s

We couldn’t find pulse directly from 8-25 keV…
But if we consider precession correction
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Summary
• Develop a pulse search analysis which consider precession


• Found possible precession period around 36 ks in 1E1547.0-5408


• Precession model which could generate the mock data

Future work
• Searching for more precession evidence of magnetars


• Apply precession model to give a better correction of precession


• Constrain  of magnetars by observation
Btoroidal

Bpoloidal


