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(Notes by A Chesterman)

. I, Cavity - Right Circular Cylinder

A, Application, Linear Accelerators.

B, Excitation, TM’O10

1. Define TMy;q
TM, transverse magnetic
%z axis has O nodes, electric field
r axis has 1 node, magnetic field
7 axis has O nodes

2. Resonance Frequency depends on radlus, >\ 2,61 a

ﬁ%: = frequency - » = velocity of light

N ¢, Field distribution

1, Electrical
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DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any -
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.
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2, Magnetie

= > By - j_&_zko_i_ o7 2.4058),
- e
or
r By = 2§os ch(ZAOSr’){M+-rr)

* PLOT OF BESSEL'S FUNCTIONS, J, & Jq

J, o) J,0)

)

3. TFrom expressionsgiven for Electrical and Magnefic fields, one
can see they have a 90° phase difference and in general the
energy flows in and out radially, '

The cavity can be fed at one point and the energy transferred
axially is proportional to —&... Unless the cavity becomes

: , ‘ 2Q , ' :
quite long the length doesn't effect the frequency, however,
for long cavities there is a tendanecy for a shlft in resonance
frequency to the next higher node°

D, Excitation in TWy,0 = Long Cavities

1. TMllO means transverse Magnetic with one node (or bump as

shown) along Z axis, one node along r axis, and no nodes
along g ax1s°
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2, Resonant Frequency depends upon radius, however =

| E=Jdgr —-ém— Cos<?é? Zj)eJ""t

if ? 2%%? we obtain success1ve nodes.

4, J<L> ()

From solution of leferentlal Equations,

;lo = 2,61a -Véé 61€F< ‘)2 = if _:)100 1-= —8“<;‘“ZQG£§:]

For example compare Tyyo and TMllO (that is for n ='O’aﬁd n=1)

for 40 ft. (approximately 10 meters) Linear Accelerator, ;l = 1.5
. meters (Approximately), :

Aoy (1 5\2 |
0L oy ol (5P aq .1
" =1 - 4 g e 200"

This means it is easy for the cavity to slip into the nextmode
since there is so little difference between_)lOI and 00°

E. "Q" of Cavity

1., " is deflned as ratio of energy stored 1n the cav1ty to the
energy lost per cycle

: 2 e e ‘ ,
Energy .Stored = WJ ¥ ~2%ﬁ$ dV, per second for all of volume

wyn,
Energy Logt = ~//;;Rds, per second for complete area "S"
Ve s : '
B2

_f‘ w" Z?dv

7 per cm.; where //f specific resistance -

o ~But R = =
- = skin depth cm.
© . . L Tn Cm. "1t‘("

And 1 = where B, = Tangential Magnetic Field
s There By = Tengontial lieg

B 'Total Magnetic Field
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Thus = . Theoretical
s 9 B 2ds *
F, Shunt Impedance
- Parailel circuit of resonancé acts
. like a high impedance,
Vv . __C v . -
T : -1 = Zy, shunt impedance

For a cavity, » ‘//f’ ,
i v S V =~/ E _dz along z axis,
' 2.
P= -23z7—-=, power orvﬂ%ﬁs
g ]

Thus Z

/ ﬁ

Consider_ cavity as a transformer ‘l‘ '
/ LB L

¥ =w B¢dA

/ 2
And Zs =[ A:[ = Zs’x__Q_:
' B 2ds ' %
(Aﬂ?zc( s ? ‘Theoretical

Zs is proportional toilength L, i.e., P decreases with gradient
squarsed, .





