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Suppose the muon is oscillating in a vertical plane at the magic radius

Y = Yo sinwpt
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F. Farley

Where ~ wo = ay(e/mc)B,

The vertical restoring force (E or B) provides a third axes

Wy = — fwptPocoswpt  where f=0+pBva—~")
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Substitute the lowest order time dependence for ¢ = (wt + €)

And integrate
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This is what we measure

At the magic momentum gb — (1 C)
J— 0 —

C = 7931~ (B + 2777w} — w2)

Resonance when Wp ™~ W0
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Otherwise C ~ Zw(%



Assume that polarization is in the plane

where w, is the vertical betatron frequency and 1 is the pitch angle. Define 0 so that B-s=scosf and
B xs=ssinf8,. Then §; - B = Bcost. (B in the vertical direction). Now

= e[y ()
gggg = 2B (4-1)6xp)
—nefl = L (4 1) cosutssing)
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Then 6 x B = ﬁ/}B COS Wyt
3 = (cos ak + sin aj). Note that s, - (8 x B) =s- (3 x B). Then 5 becomes

d(B-s) d
dt  dt

(s(sinasinfsin ¢ + cos acosf)) ~ % (s(cos acos b)) (10)

The pitch angle « oscillates with the vertical betatron frequency which is much greater than the preces-
sion frequency with average value of zero. Then

d(3-s)
dt

= —s(cosasin&)% = sBsin  cos ¢ cos a (% — 1)

- w= —Bcos¢(g—1>



Pedestrian estimate of pitch correction

B-s=cos¢ B x B = Bcosi
© cosd =~ sin¢(a,, B) cos v
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Pitch correction
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1. Generated and track a distribution and compute
*  Momentum and frequency distribution
E-field correction for each particle
Vertical phase space distribution and pitch correction
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