Pill box resonator: F|e|d d|Str|bUt|On 1/2
= s (1_%(6%]2 ’ 22%42 (%)4 2 .412 .67 (a;rﬂ e =

(gl () () o)

C

= Jo(w_rj. Eqe™ -
C Plot[BesselJ[0,x],{x,0,8}]
Resonance-condition o o

@, - R 5 405 iil

h [ 8T QT@ T % TM,,, mode

@ JUAS lecture 2012 Archamps 21-22 Feb 2011




e

|

Pill box resonator: F|e|d dlStI’lletIOI‘I 2/2

(

é/—

N
AN

N

@ JUAS lecture 2012 Archarnps

e :J0(2.4S{5-rj.Eoei%t

cz<§l§-d§:é E -fida
r at insideI”

c’B,(r)-2ar = ia)zfdgo '[E(r)- rdr

0 inside I

i 2405'r ia)ot
:>B¢(r)=EJ1( - )-Eoe

21-22 Feb 2011




" Pill box resonator as accelerating cavity'

How to accelerate a particle beam with a pﬂlbox resonator?

The unavoidable beam tube opening is considered to be small compared to |
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pill box resonator: CAVILY characteristics e

The peak surface electric and magnetic fields constitute the ultimate limit for
the accelerating gradient => minimize the ratio Ep/ E, and Bp/ E..

Remember:
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g Pill box resonator: Ca\llty Cha raCteFIStICS 2/6
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gl box resonator: Ca\/lty Cha ra CterIStICS 3/6
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Pill box resonator:

Cavity characteristics 4

The Q-factor measures the dissipation of the stored energy to the
cavity wall consequent to the unavoidable surface currents
associated with that stored energy.
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QI box resonator: CaVIty C ha fa Cte I’IStICS 5/6

The shunt impedance R measures the acceleration action of the

shunt
beam of charged particles in terms of the unavoidable dissipation

of energy in the cavity wall. )
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QI box resonator: CaVIty Cha raCtel’IStICS 6/6

The quantity R/Q measures the interaction of the cavity with
the beam.
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Symbol Name

Peak normalized surface

Ey/E, electric field
i
R, [nQ] Surface resistance
h [m] Cavity length
E, [MV/m] Accelerating gradient
V [MV] Accelerating voltage
G [Q] Geometry factor
Q[107] Quality factor
R/Q [Q] (R/Q) factor
R [MQ] Shunt impedance
U [J] Stored energy
P [W] Dissipated power
h/R Ratio cavity length to

radius

Definition

n/a

n/a

E,/H,
h=A/2
(1/¢) ‘Energy gain/length
V=E, h
G=RQ
Q=wU/P
(R/Q)=V?/(20U)
R=V2/(2P)
U=V2/[20(R/Q)]

P=oU/Q

n/a

Cavity characteristics - Summary

Pill i
illbox cavity 1-cell Accelerating cavity

[0.35 GHz, 4.2 K, Nb]*)

[0.35 GHz, 4.2 K,

™

Nb]
1.6 2
3.1 4.1
40 40
0.43 0.43
10 10
43 43
257 295
6.4 7.4
98 57
0.63-10° 0.42-10°
43 74
15 22
1.3 0.5

*) mainly based on O. Brunner et al., Assessment of the basic parameters of the CERN

Superconducting Proton Linac, PHYS. REV. ST - AB 12, 070402 (2009), Table VII
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