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Copper cavity
3.9 Ghz

5 cells
TM-110 mode

e Pi mode
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The aim of the cavity

* Exchange transverse and longitudinal emittance

Dipole p0-€

Cavity

Magnets
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Matrix formalism

* For a simple drift
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Problem definition

r (m)

' (rad)

y  (m)

V = y/ (frad) vout — A‘Zm

z  (m)
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-> Finding the cavity matrix A
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The pill box approximation

with the work of Don Edwards
e The fields

Ei(X.t) = F'X cos(wt)
/

By(X,t) = Ucos(wt)

* Equation of motion :

dP T - /E,
dfj = Zc sin(ks)
dPs B B
dj = %XT cos(ks) j{:c? Vx,. sin(ks)
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* Doing the same for the reference particle, after
integration we have :
1 1
2 (s) = al, P sin(ks) 2pz
T A T
r(S) = X, + (:z:f,}n + 7})2) (3 + Z) — 2—52 cos(ks)
) 1
oL _ Tin — |1+ sin(ks)]
. 2
T A
+ al 5 Ks + Z) sm(kzs)}
T° A 1
2 — | s+ = | sin(ks) — — sin(2ks
+ o (s 3) st - g sintak)
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Matrix in the pill box approximation
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e The method

~lo.01
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* The input vectors
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Nurmerical matrix determination
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The RF phase

* Ez field
E.(z,t) = E.o(2).sin(wt + @)

e For a particle at speed of light : z(t)=ct
2 2

E2(2) = Bx(2,2) = Euol2).sin(27 = + 0)
L. T
TN T

¢ = 287.58 deg
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6.00E-02

4.00E-02

2.00E-02

0.00E+00

-2.00E-02

-4.00E-02

-6.00E-02

The Ez field seen by a "particle"” travelling on the axis
x=1mm, split in a product of two functions :
a sine function and a spatial function

N i\
r | —-Ez given by HFSS
| . - ] " L N ™ _a-RF time oscillator sine function
2 L with arbitrary scale
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The scaling factor

L.
V:/ EY.dz
0
i+1

vV — Z/ dZ _ ZEP Zz / dz = Z Eg(zi)°z-9t€p

Zq

V = 9.3227¢+6 V/m
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param-convert-fields.txt
Fields/e.txt
Fields/h.txt 3D.ex 3D.bx
- A i 3D.ey 3D.by
convert fields.exe - +
- | Scale factor 3D.ez 3D.bz
Other files
_ input_generator.exe - #»| input_particles.ini
- Numerical phase
run.in <
Plottin
——» run.track.001 : E_
trajectories
—» astra.exe
L run.0030.001
l param-matrix.txt
matrix.exe » matrix.txt
matrix_test.exe | » matrix_test.txt
— phasescan.exe '1 param-phase-scan.txt
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Plots and final comparisons

X trajectory with z for different phases for a particle
starting at x=0mm p=13MeV
1.60E+00 o100
1.40E+00 .10
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E 8.00E-01
E { =¥=108
X o
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o zinm
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X deflection

X of the probe particles with z

2.50E+00
2.00E+00 /
1.50E+00
1.00E+00 — dp/poffset
zoffset
E >00801 \ rore
y offset
g x' offset
> 0.00E+00 x offset
0.00E+00 5.00E+01 1.50E+02 2.00E+02 2.50E+02 3.00E+02 3.50E+02 Ref Particle
-5.00E-01
-1.00E+00
-1.50E+00
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0.001
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The final matrix
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Y of the probe particles with z
3.50E+00
3.00E+00
2.50E+00
2.00E+00
——dp/p offset
zoffset
1.50E+00 y'offset
y offset
5 x' offset
1.00E+00 x offset
Ref particle
5.00E-01
0.00E+00
0.00E: 5.00E+01 1.00E+02 1.50E+02 2.00E+02 2.50E+02 3.00E+02 3.50E+02
-5.00E-01
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8.00E+05
6.00E+05 ,/\\ /\‘
4.00E+05 N\
/\ /\ —— dp/p offset
2.00E+05 2offset
y' offset
y offset
i 0.00E+00 X' offset
0.00E+00 5.00E+01 1.00 2 50E+Q, 2.00E4+0 02 3.00E+02 3.50E+02
x offset
Ref Particle
-2.00E+05
-4.00E+05
-6.00E+05

zin mm
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[ [
X of the probe particles with z
4.00E+00
3.50E+00 ~
3.00E+00
2.50E+00
——dp/p offset
2.00E+00 zoffset
y' offset
y offset
1.50E+00
£ x' offset
e — x offset
1.00E+00 Ref Particle
5.00E-01
0.00E+00
0.00E+00 5.00E+01 1.00E+02 1.50E+02 2.00E+02 2.50E+02 3.00E+02 3.50E+02
-5.00E-01
Zinmm
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L] [ ]
Ez seen by the probe particles with z
2.00E+05
0.00E+00
0.00E+00 5.00E+01 .00 S50E+ 2.00, OE+02 3.00E+02 3.50E+02
-2.00E+05
-4.00E+0
B05 V ——dp/p offset
} / z offset
-6.00E+05 W y' offset
V V y offset
8 1 x' offset
-8.00E+05 v x offset
Ref Particle
-1.00E+06 l
-1.20E+06 V
-1.40E+06
Zinmm
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Ez with z for different phases for a particle
starting at x=O0mm p=13MeV
102
106
110
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