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Determining Spin
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*To determine the spin of D we would like to boost into the CM
frame of B and make a historgram of the angle of D’s decay with

respect to the boost direction
*If B’s width is narrow, this CM distribution will correspond to a

linear combination of squares of the Wigner—d functions.




A Simple Matter Right?

*All we must do, then, is
*Boost into B’s CM frame
*Measure 9LB

*Compare with the Wigner d functions
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Dark Matter

*Dark matter particles don’t interact with detectors!
*We don’t know D’s momentum
*So we don’t know B’s momentum

*So we cannot reconstruct B’s CM system




Dark Matter Pair Production at the ILC
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*All possible spin combinations

*General couplings




Equations for Reconstruction
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True CM Angular Distribution

‘Always symmetric
*Independent of chiral couplings
'Independent of beam polarization

*7. boson makes no difference
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Distribution Classes
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Distribution Classes
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Distribution Classes
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Distribution Classes
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Differentiating between subclasses with s,= 1 and s,= 3/2
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Differentiating between subclasses with s,= 2
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Finite Widths

s3—= 0 or 1/2 with any s, sp— land sp,= 1/2 sp— 1 and sp,= 3/2 s3— 3/2and s,= 0
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ISR, Beamstrahlung and Cuts
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Summary

* We are able to reconstruct the CM angular distribution, even

in cases in which the CM system is unknown

e Our method gives exact agreement in the narrow width limit

in the absence of ISR and beamstrahlung
* Finite width effects are negligible and subdominant

* We should still be able to determine spin even with ISR and

beamstrahlung




Extra Slides Follow
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s— 1,s,=1/2
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sp— 1,s5= 3/2
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