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From Dark Matter to muons

DM DM

nucleus nucleus
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From Dark Matter to muons

muon muon

electron electron



* |s a free e~ a good approximation to a bound ="
* What's the correction due to the e~ wave function?
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Not In a momentum eigenstate, not at rest
Momenta distributed according to |

Can have ~any momentum

Not on the mass shell

1 dof 5 dof

6’,u E,llue,u7¢,u7(9€7¢e

(possibly less, symmetries permitting)



In Born approximation
Th = / e P By (r)V(|r — R|) ePEp(r) PR A>r
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—Me QT v—1 In s wave (zero orbital
¢(7°> ~ € (2m€ZOé7°) angular momentum)

/ \ Y =V1-(Za)

non-relativistic Y relativistic correction

Non-relativistic expansion: Za ~ ()

Relativistic corrections become important when

dmeZar < eT2/(Z0)7 x 10F107/27

For Z = 1 r <107 fm
For Z = 50 r < 107 fm




Integrating the angular part of P
/ Y M(Q) e T dO ~ / Py(cos @) e 5% d cos 0 ~ jy(qr)
Thus
We ) ~ [ RROYular) e [ e o gr) dn
= known ugly expression

Suppression at large momentum transfer:

_igr 1
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Does any of this actually matter?
When is free a good approximation to bound”?
And how good an approximation is it?

Understand the kinematics: what g is most likely”
Effect of atomic recoil: does it matter?
O(10) estimated yet unknown issues



