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Input values forwakefield calculations
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This is a calculation for bunch velocity v = c.



Analytical equation
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What the plots will show

. We assume a bunch train of 21 bunches going thru a
single cavity.

. Each bunch leaves a residual wake field in the cavity
that adds linearly to the cavity drive voltage plus the
residual wake fields of all proceeding bunches.

. The cavity properties are VCC taken from slide #1 as
representative examples.

. The bunch intensities are taken from slide #1 but using
HCC values. Again, representative example. They are
scaled up from MCAC values.

. The wake fields are calculated for V=C.



wakefield volts
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Plot of the wakefields of the first 3 radial modes,p=0, n =1,2,3 (Red,Blue, Green)
11.8/21 10'? particles, lc = .225 m
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Blue line:

325 MHz
n=1, p = 0, nb=21, 5.6 10 ppb, lc

wakefield after

The red curve is equal to the RF drive,
the verticle line is the bunch crossing time
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Two effects from wake field:
1. Energy gain at central crossing time is decreased

2. Slope of cavity voltage is changed which changes synchrotron frequency fo
particles in the bunch.

(Wake field gradient)/Accel gradient) vs cavity length
One Bunch 5.6 10'! muons 325 MHz cavity
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Note: From n=1 mode there is only amplitude change asviesfieldfrom
n=1 is always at 90 degrees. However for all other modes there is no phase

coherence, so they can change the slope.

Effect of higher cavity modes for 325 MHz, Ic = 22.5 cm
Blue: Wakefield after 22 cycles, n=1,p=0
Red: same but with n=3, p=1
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Some results for 650 MHz cavity before recombination
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325 MHz after recombination 8.3 e YAuonsbunch
N=1,2,3 and p=1
Blue: Drive voltage, Red: wake field
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Gradient

650 MHz after recombination 4.7 e Y2uonsgbunch
N=1 and p=0
Red: Drive voltage, Blue: Drive + wake field
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4x107 6
3.0x10
7
3x10 2.5% 100
7
2% 10 2.0x 100
&
<
1x 107 S 1.5x100
>
0 . | . 1.0x 10°
sl 500000
~005 0.00 0.05 0 |
Z, meters -0.04 -0.02 0.00 0.02
Z, meters
Gradient Voltage

7/6/2014 avt



Total Wake field voltage n = 1,2,3 p=0,1
Above at beam crossing

Right: Longer time scale. Red is for
mode n=1,p=0

Blue hasumeof modesn=1, 2, 3
andp=0,1



