Quad and Kicker scans with
measured B-field
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In tracking study to follow average radial
B-field is assumed to be zero
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Field measurements are assumed along magic radius.
Tracking requires fields defined everywhere.

In order that fields displaced from magic radius are consistent with Maxwell

* Write solution to Laplace in cylindrical coordinates
* Compute B,(¢) .4 B,(¢) on the design orbit and fit to measurements

* Apply boundary condition B,(pp,kieg) = O

Assume that |B| = B,. am, by, and ¢, dyy, are the coefficients of the fits to the measured
B, and B, respectively. Define

Am = am/(Jm(kaPO)kml)
B, = bm/(Jm(kmlp())kml)

0Jm
C,, = Cm/(7p<km1p0)kml>

Dy, = dm/(aé];n(kaPO)kml)
Then the fields
Z Jim m (Cosh (K z) (A, sin me + By, cos ma)
— sinh(km2)(Cp sinme + Dy, cos ma))
i % (kmp) (sinh (k. 2) (Asy, sinme 4+ By, cos mo)
+ cosh(km2)(Cr, sinme + Dy, cosme))
Z Im( m (sinh(kmz)(Ap cosme — By, sin mae)

+ Cosh(k:mz)(Cm cosmeo — Dy, sinme))
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Closed orbits with fitted (measured) B-fields

I I I I I I I I %
L e
-1+ -5
— _2 | | &
S
E 3t |
4-J .
S 4r horizontal —— 7
€ 5L vertical — -
O
0
o -6 2
u b
S
210 ! ! ! ! ! ! ! ! ©

0 5 10 15 20 25 30 35 40

azimuth [m]

D
921

Average radial field is assumed to be zero
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Quad voltage scan with fitted (measured) vs perfect B-field
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Kicker scan
Measured — includes measured field errors

Uniform — no field errors
Quads at 18 kV
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