Very low wall losses.

®* Therefore continuous operation

. A bell with this Q
* would ring for a year.

is possible. Normal conducting cavities

Energy recovery becomes
possible.

Significant wall losses.

Cannot operate continuously with
appreciable fields.

Energy recovery was therefore not
possible.
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Multicell standing-wave cavities

Crless & LEPP

The filed in many cells can be excited by a single power source and a single input

coupler in order to have the voltage of several cavities available.
coupling slots  RF coupling loop

a_ .
1.4f ‘
1.2 ]
o N
1§ vph f”,—-"’ e
L / C = \Qp e
0.6} I : L
0.4 ]
//f R - e | I M (4 R S e s S22 Tl RER e P et Sh Lo S os e £

0.2} "”-" ]

ol L D N N

4] 0.2 0.4 0.k 0.8 lk tuning

z plunger

Example: PETRA Cavity ¢ =500MHz
R, =18.010°Q

125kW — 2.12MV

Without the walls: Long single cavity with too large wave velocity. Vo =

k

Thick walls: shield the particles from regions with decelerating phase.
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The iris size is chosen to let the phase velocity equal the particle velocity.

T mode
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-{- Long initial settling or filling time,

not good for pulsed operation.

Small shunt impedance per length.
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-------- Common compromise.
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The iris size is chosen to let the phase velocity equal the particle velocity.
\

disc-loaded ®
TE,, wave structure

from coupling

undisturbed
structure \

disc-loaded

. structure
=i d :
Yé.ﬁ?k‘ .
N ﬂ T™,, wave Tc i
= g\\;‘/ X—-" L7 0 E V(P<C
1LERE c ’(/ !
PR 1 i
beam axis p |
F A — 2z il ',
Loss free propagation: k ==% % —
mode wg
Standing wave cavity. Traveling wave cavity (wave guide).
klystron klystron
|| TE. | T,
T L B L L L LA L 0t ) 0 e i L, L L S
S RN RN WS T N B T A R A A A
™,, ™, || TE,,
standing wave reflection travelling wave

absorber
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E:! ; Transport maps of cavities

4, .'\
Qp p.2

(1) Linearization: E,,(r, Z,1) = —gBZEZ (O,Z,t) = V-E =0

B,(r,z,t)= 5%0,E (0,z,1) = VxB=L0,E

(2) Equation of motion:

P, Exact for a traveling wave with w/k = v
4= because of: cos(ar —kz+ @) f(z) =4 f(2)
=—= —(F_—aF)) ———[ (0, +% -0 )E +akE ]
— q d 1 _ 1 1 " '
= —p—ov[g(d—z—;(I—Z—z)at)EZ +aFE ]= —p—o[rg P, +ap,']
U=T+p p denotes p, for simplicity

Focusing !

u':a\/;+r\/;2% - -

w1 1 " ' ﬁ p" _ p' — L'z
u = \/;(rzp +ap)+a\/;p+r(2ﬁ 4\/;3)_ M(Zp)
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