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setting the scene:

uckets, 23 ws).

"Pr‘oblems. very heavy and very transient beam







.. NOW imagine a cavity with
» Justl a 100 kO shunt impedance!

® For short bunches, the RF component of
the beam current is I, = 474 A.
(compare: LHC beam in PS: 2.1 A)

® In 100 k(2, this current would induce an
RF voltage of 47 MV in steady statel

® Of course, for a high O cavity, this steady
state would not be reached during 20
bunches, but the induced voltage would
behave (solution periodic with 23 us) like:




Induced voltage

assuming R = 100 k(2 and O = 4000
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It should not surprise that the average induced
voltage is around 1 MV, i.e. 100 k(2 - 10.2 A




But: what ahout the power?

@ However, if these 100 k{2 were real, the power lost in
to them would be

05-10.2 A-102 MV =52 MW

.. which of course would mean that the beam power
would be lost rapidly!

(20 MJ are stored in the beam)

@ . andif it were a reactive impedance? Then the beam
could induce by itself the voltage necessary! From the
power balance this works, but it would make the beam

(Robinson) unstable.




w let’s see cavity and heam
m the amplifier:




Generator @ [

R/

@ The beam current shal

@ This means that there is no
beam.

® Above transition, in the .
this current is inductive.

® This current
e.g. by addir

® The relative detuning should be

- ® In this case,
power lost in the ca
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Cavity mode
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beam on, matching lost
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Cavity mode




beam on, matching tfo beam
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beam off, sudden mismatch

CEW%E” ]

® Tnabs
voltage.

bl For example, one cuuld continue to feed p
where the




For example:

® (): 20 000, R: 500 k2, ¥, .: 300 kV, I,: 474 A
® /. 40 MHz (#: 924), beam on 20 periods (500 ns)
® result: 1, 39.218 MHz

® In’reqm;red‘ phase Sllp (40—?;9 218) 0 025 904




Result of transient analysis:

Sy; duririg

) 23 s period

Blue: phase of drive current in units of m (corresponding to
frequency offset)




summary:

® Not conclusive yet - only first ideas - more work is

needed!

@ The heavy transient beam loading is unprecedented.

® Since there is no net energy transf

otheb

eam,

the problem might be solved using a linear phase

modulation in the absence of the beam, mimi

detuning - this could reduce gap transi

ckmg




