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Section 3.5.1 Method of moments model of a cylindrical re-entrant cavity resonator
Define physical constants
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WS 3.3 Re-entrant cavity with beam hole , p.2

Define the cavity dimensions

The cavity is divided into three regions numbered I, 1l and Il starting from
the axis. The height of region i is z;and its outer radius is r;

3

)= 5-mm Iy = 7.0-mm I3 1= 26.11-mm
2

III 2

zy = 20-mm zy = 2.5-mm z3 = 10-mm

()]
o)
P

The length z1 may be multiplied by a constant if required. If z1 = z2 =
z3 then the results for a pill-box cavity are reproduced exactly.

Set the gap voltage and the conductivity of the cavity walls

VO = 1000-V o= 5.959‘107‘E
m

Set the parameters of the computation. NN2 sets the number of basis functions used in region
2. The numbers of basis functions in the other regions are chosen so that the shortest
wavelengths are approximately the same. This gives the greatest accuracy.

z z
NN3 := round|:—3~(NN2 +1) - 1} NNI := round|:—1~(NN2 +1) - 1} [NT:=NNI-]  [N2:=NN2-1]  [N3:= NN3-1|

%) %)

Define the frequency which is used as an initial guess fy = SUDLAEE

The region below may be collapsed to allow the input data and the results to appear on the screen simultaneously
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WS 3.3 Re-entrant cavity with beam hole , p.3

[~]
=TI
Define the radial variation functions for the inner (1) middle (2) and outer (3) regions Plot cavity shape 3 0
13 2
Region I (inner, beam hole) ) 3
= 2 72
Bl :=— ~1(k) := | for ne 0..N1
Z M 2
2 2 .2
71n<—\/ kK —n"pB1 — 2,
return 1 re=| I 22:= | 24
Note: approximations are used for the Bessel functions when the arguments are large u| Zy
r2 Z2
GI(k) == |y « ~1(K) 2 23
A g I3 z3
for ne 0..Nl1 I3
J1(~r
Glnneﬁ it (J)?=n%p1° 004
: 'Yn‘JO('\{rn) :
I1(~r 0.03
Glnneﬁ if(|k|)2<n2-612m{rn<700 e
| PYn‘IO(Fan) é 0.02}
(yr ) -3 N
Gl « i ) it (J)* <n’p1% A r_ =700 0.01
() + 1] )
jkYO-Gl -0.04 -0.02 0 0.02 0.04

r (mm)
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WS 3.3 Re-entrant cavity with beam hole , p.4

Region 2 (middle, drift tube)

Ul1(k) :== |~y < ~v2(k)
Arl 1y

2 ¢~ N1y

N2(k) == | for ne 0..N2

2, JiZ = n2p2?

return ~2

arg < r2 —~rl

kY < j-kY,
for ne 0..N2
o, JO(’YrZH)-Yl('len) - YO(’YrZ )~Jl(~{r1n) (I )2 2 622
; Jo(yrzn)-Yo(yrln) - YO(’YrZ ) JO(ﬁ{rln)
10(~r2 )-K1(~rl ) + KO(~r2 )-I1(~rl
VI (r2a) K1(rty) = KO(v2,) () (|k)? <n®B2% A 2. <700
; IO(’\{an)KO('\{rln) 0(’Yr2n) 10(~rl ) n
(64~'\{r1 'Yr2 + 3) cosh(arg ) + 8- (’le + 3-~12 ) sinh(argn)
vl 1n’n (64-'\{r1 ’Yr2 - 1) smh(argn) -8 arg cosh(arg )
ikY,
UUlIl. < ——Ull
n,n ,-Yn n,n
Uu11

(k] )2 <n’ 622 A2 2700
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WS 3.3 Re-entrant cavity with beam hole , p.5

U12(k) =

N < 2(k)

Arl <y

12 1y

arg < 2 —Arl
JkYy < jkY
for ne 0..N2

2 1
U12

: 2.2 ,,2
R TN

1 1
U € yrln' IO(’Yr2n)~K0('Yr1n) - KO(’YrZH)IO('\{rln)

if (| )2 <n’p2% A V2 <700

r 64-(~vrl -~Ar2
U2, e 2. ( %) if (|k|)2<n2-622/\~{r2n2700
J 9] (64-'\{r1n-'\{r2n - 1)-smh(argn) - 8~argn-cosh(argn)

ikY,
UUI12  « ——Ul2
n,n ,Y n

,n

n

uu12
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WS 3.3 Re-entrant cavity with beam hole , p.6

U21(k) =

N < 2(k)
arl « 1q
N2 ¢ N1y
arg < 2 —Arl
for ne 0..N2
- -2 1
nn 2 JO(wr2n)~Y0('\{r1n) - YO(’Yr2n)~JO('Yr1n)
-1 1

. 2 2 -2
P W2, 10(mi2, ) KO(rl, ) - KO(1i2,}10(v, ) it ()7 <n™p2" A 2, <700

U21 if (| )2 >n’.32°

r 64-Arl 12
vl e |-t ML if (|K)*<nB2% Aqr2 =700
o.n o) (64~’Yr1n-'\{r2n - 1)-smh(argn) - 8~argn~cosh(argn) n

ikY,
U2l « ——U21
n,n ,-Y

n,n

n

Uu21
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WS 3.3 Re-entrant cavity with beam hole , p.7

= |72

arl « 1q

N2 ¢ 1y

arg < r2 —~rl

for ne 0..N2

..<

'Yr2 + 3) cosh(argn)

< n2~ 622 A 'Yr2n <700

-(3- '\{rl + ~r2 ) smh(argn)

(64 '\{rl '\{r2 - 1) smh(arg

n,n

-8 arg cosh(arg )

)2 <n’ Bzz A2 2700
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WS 3.3 Re-entrant cavity with beam hole , p.8

U(k) =

Ull « Ull(k)
Ul12 « U12(k)
U21 « U21(k)
U22 « U22(k)
nn <~ N2 + 1
for ie 0..N2
for je 0..N2
Ui,j « Ul 1i,j
Ui,(j+nn) «— Ulzi,j

U,. .« U21. .
(i+nn),j 1,]

Uiy, (+nm) € U2 ;

U-Q
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WS 3.3 Re-entrant cavity with beam hole , p.9

Region 3 (outer)

B3 .= X ~3(k) ;= [ for ne 0..N3
23
73n «— \/ k2 - n2~ 632
return 3
GIII(K) := | |~y « ~3(K)
N2 aRY)
13 V13
ikYq < ik Y
for ne 0..N3
. Jl(ﬁ{rzn)~YO(~{r3n) - Yl(wrZH)-JO(’Yﬁn) £ (1K) 2y 20
n,n '\{n-(JO('\{rZH)-YO('\{r3n) - YO(’YrZH)-JO(’Yﬁn)) -
G3 H{2) KO[re,) + K12, 100, it (|k)*<n”B3% Aqr3_ <700
n,n '\{n-(IO('\{rZH)-KO('\{r3n) - KO(wrZH)-IO(wr3n)) n
8-~ 12 +3
G« :{—i(%} if |k )2 <n>B3° A 13 2700
| |ikYp-G3
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WS 3.3 Re-entrant cavity with beam hole , p.10

Calculate the matrices P and Q for matching the fields at r; and r,

P1:= | for nle 0..N1 P2:= | for n3€ 0..N3
for n2e€ 0..N2 for n2e€ 0..N2
if n1 =0 if n3=0
z z
Pnl’nzez— if n2=0 Pn3,n2ez_ if n2=0
1 3
Pnl’r12 < 0 otherwise Pn3’r12 < 0 otherwise
otherwise otherwise
) in(2-n2- ) in(2-n2-
P 2y, SN2 e B2 = nlBl P o 2[4 S0EN2T ) e o 82 = 0383
nl,n2 z) 2.12-T% n3,n2 z3 2:n2-7
. . — 14 . . — 14
Pl <0 if |sm(n1~Bl~22)| <10 T An2-82 #nl-Bl P3¢ 0 if |sm(n3~B3~22)| <10 T An2-B2 # n3-B3
2 1-81 2 3-83
Pnl S ni-p -(—1)n2-sin(n1~ﬁl-22) otherwi Pn3 S n3-p -(—1)n2-sin(n3~ﬁ3-22) otherwise
T s - (m2:p2) T (n3.83)° - (n2:82)°
P P
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WS 3.3 Re-entrant cavity with beam hole , p.11

Q1 := | for n2e 0..N2 Q2:= | for n2e 0..N2
for nle 0..N1 for n3e 0..N3
if n2=0 if n2=0
an’m(—l if n1 =0 Qn2,n3<_1 if n3=0
1 1-81 1 3-83
an ' nl-p ~(—1)n2~sin(n1-61~22) other an S n3-p ~(—1)n2~sin(n3-B3~22) otherwise
"2 D - (m2-B2) "2 (383)° - (n2:82)
otherwise otherwise
sin(2:-nl-m) sin(2:-n3-m)
—1+—— if n2-82 =nl-31 — 1+ —— if n2-82 =n3-33
Q2. n1 2.0l B B Qn2.n3 2-n3-m P P
. . — 14 . . — 14
Qu py <0 if |sm(n1-61~22)| <10 T An2-B82 #nl-Bl Qu p3 €0 if |sm(n3-63~22)| <10 T An2-B2 #n3-B3
2 1-81 2 3-83
Q'l — — nl-p ~(—1)n2~sin(n1-61~22) other Q'l — — n3-p ~(—1)n2~sin(n3-B3~22) otherwise
2,nl 7 2 2 2,n3 4 2 2
2 (n1-BD)” - (n2-B2) 2 (n3-83)" - (n2:B2)
Q Q

Define the matrix whose determinant is set to zero to find the resonant value of k.

(1" ]=1a][c" ][R][e" J=[Vil[e" ]
[nn" ]=[0,][G" ][R ][ee" ]=[Van][ ee" ]

Combining equations (3.68), (3.72) and (3.74) V11(k) := Q1-GI(k)-P1

Combining equations (3.69), (3.73) and (3.75) V22(k) := Q2-Glli(k)-P2

ell hll V11 O ell 6”
:[U]-‘ :[U]-1 :[U]-‘[VV]

1 11 : 11 1
ee hh 0 : V,]|lee ee

Combining these equations with (3.71) gives
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WS 3.3 Re-entrant cavity with beam hole , p.12

Construct the matrix [VV] VV(&) = | VIl « V11(k) Define the Unit Matrix
V22 « V22(k)
mm ¢ N2 + 1 I:= | for ic 0.2N2+ 1
for ie 0..N2 Iii<_1
for je 0..N2 |
V.. «<0
L]
V..« V11, .
1,] 1,]

VGiemm) , irmm) < Y25

V-Q

1 1
e e

W]l - |=[U]'[vV]-[1]| -~ |=0  Equation 3.76 Wik = UG~ V() ~ 1

eell eell

Find the root kk of the determinant of [WW!] using an initial guessed value kO which is set by the guessed frequency f0 below.

2.1,
0 - . -
ko = Kk = mot( |w1(ko)| ’ko) kk = 62.883-m 1 Check the accuracy of the solution |[W1(kk)| =9.241x 10 E
C
. kk-c
The resonant frequency is f = 2— f =3000.350-MHz
-TC
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WS 3.3 Re-entrant cavity with beam hole , p.13

Alternative solution using the secant method setting the error in kk for convergence

k:=

kko «— kO
Kk, ko:1.5
Yo & |w1(kk0)|
¥, & |W1(kkl)|
i<0
kk. — kk.
while ol > err
i+1

TER Al S A

i+2 <
Yi 7Y

pause(”i:{O}, kk(i+2) =(1}, DetF = {2}",i,kk,, ,. |W1(kki+2)|)

Yier < |W1(kki+2)|

ie—i+1

i+1

err:= 10 =

k=62.883-m
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WS 3.3 Re-entrant cavity with beam hole , p.14

Find the eigenvectors for the solution

WW = Uk) 1-VV(k) evec = eigenvec(WW, 1)- 103 hvec := U(k)-evec
ell:= | for ne 0..N2 eell := | for ne 0..N2 hll:= | for ne 0..N2 hhIl := | for ne 0..N2
e «— evec ee “— evee i1 hn “— hvecn hhn «— hveanerJr |
eV-m ! ee-Vom ! h-Am ! hh-A-m !
el .= Pl-ell elll := P2-eell hl := GI(k)-el hIlI := GIII(k)-elll

Calculate the fields on the interfaces between the regions

N1
El(z) := Z (eIn-coS(n-Bl'Z)) Elll(z) := < (eIIIn~COS(n~B3-Z))
n=0 n=0
N1 N3
HI(z) = Z (hIn.cos(n.Bl-z)) HIII(z) = Z (hIIIn~cos(n~B3-Z))
n=0 =0
N2 N2
Ellrl(z) := Z (eHn~cos(n-BZ-z)) if |z| <z, Ellr2(z) := Z (eeIIn~cos(n~62-z)) if |z| <z,
n=0 n=0
0 otherwise 0 otherwise
. N2
HIIrL(z) = Z (th_COS(n.BZ‘Z)) it | <2, HIIr2(z) := Z (thIn-cos(n-BZz)) if |z| <z,
n=0 n=0
0 otherwise 0 otherwise
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WS 3.3 Re-entrant cavity with beam hole , p.15

Plot the fields on the interfaces to check the continuity

zl = 0,0.001-21..21

Boundary between regions | and Il

zIl = 0,0.001~z3.. z3

Boundary between regions Il and IlI

10
1.5¢10°F
El(2])

Ellrl(zl) 500

Ix10°F

- 500

0.01
z1

0.02

2x10

1.5¢10°

ENZID) 1103

EINr2(zII) 500

- 50

4<10°
zII

0.2

0.15[
|H1(zD)|

0.1
|H1Ir1 (21))
0.05F

0

0.01

z1

0.02

0.8

0.6
|HITI(ZID)|

T 04
|12 (210
0.2

0
0

4x10 810
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WS 3.3 Re-entrant cavity with beam hole , p.16

Calculate the gap voltage by integrating the z component of E

Z

1
r=0 Vgo = J EI(Z) dz Vgo =1.626V

0

) )
r=r, VIgl = J El(z) dz VIgl =1.602V VHgl = J Ellrl(z) dz VHgl =1.626V
0 0
)
VIIg2 =1.596V VIIIg2 = JO Elll(z) dz VIIIg2 =1.567V

)
VIIg2 = J Ellr2(z) dz

r=r,
0
2 ! Equation 3.89
3 \ \
—— Region I field

EWG(Z) = ; >
1-z
— Region II field

z~-EI(zI)
SCIREREN |} Knife edge
VI

Knife edge field

Compare the normalised voltage variation at r = r; computed from the
fields in regions 1 and 2 with the theoretical field for a knife-edge gap. gl
22~EIIrl(ZI)

VHgl

0.8

7zl zl

n
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WS 3.3 Re-entrant cavity with beam hole , p.17

Calculate the field components in the three regions

Region |

Radial field variations

RI(r) :=

rer RId(r) ==

N 1K)

for ne 0..N1

RI « —Jo(ﬁ{n‘r)

n JO(’Yn-rl)

oy
n IO(’Yn-rl)

return RI

if K2 >n2p1°

otherwise

Field components

EIZ(r, Z) =

RI < RI(r)

Y 1K)
N1

E « Z (eIn~RIn~cos(n~Bl-z))
n=0

Hig(r,2) =

return E

r<r
v < 1K)
for ne 0..N1

oy
Jl(ﬁ{n'rl)

(][ )
(]| r1)

2

RId_ < if K2>n2p1

RIdn “— otherwise

return RId

RId < RId(r)

Y AlK)
N1

H « Z (hIn-RIdn-cos(n-Bl~z))
n=0

return H

EL(1,2) :

= |RId « RId(p)

v <« 1k
N1

E « Z —(hIn-RIdn-n-Bl-sin(n-ﬁl-z))
n=0

return
kY
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WS 3.3 Re-entrant cavity with beam hole , p.18

Region Il
bb:= |y <« v2(k)
for ne 0..N2
- YO(, ra)-ell = YO(y, 1y )-cell
(Y0(vy 1) YO(v,r2) - YO('Yn~r1)~J0('Yn'r2))‘('Yn)2
- KO(,ra)-ell, = KO(~y ry}-eell :
(IO(’Yn-rl)KO('\{nmz) - KO(’Ynml)~10(wn~r2))~(wn)
b
cc:= |y« 2k
for ne 0..N2

C

C

e

e

—J0(,rp)-ell +JO(y, 1y )-eell

(111} ¥O({y72) = Yo(yy10{ ) 1)

—In(O , ’Yn-rz)elln + In(O N1 )~eeIIn

(9(y11) KO(1y12) = KO[ 1 p10(, ) )

if K >n>32°

otherwise

if k° > n2.2°

otherwise
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WS 3.3 Re-entrant cavity with beam hole , p.19

EIIZ(r, z) =

HIIe(r, Z) =

EIIr(r, z) =

Y2k
Ell < 0
for ne 0..N2

Ell

v 2k
iKYy < j kY,

HII « 0
for ne 0..N2

jkYHII

Y2k
E« 0
for ne 0..N2

E«E- “{n'(Jl(“{

EIl « EII + (”fn)

EIl « EII + (”fn)

HII « HII + '\{n-(Jl('\{n-r).bbn + Yl('\{

2~(J0(’Yn~r)-bbn + YO('\{n~r)-ccn)~cos(n~BZ-Z) if k2 > n2- 622 Azl < zy
2~(IO('\{n~r)-bbn + KO('\{n~r)-ccn)~cos(n~BZ-Z) if k2 < n2~ 622 Azl < Zy

-r)~ccn)-cos(n-82~z) if k2 > nz- 622 Azl < Zy

n

HII « HII + '\{n~(11('\{n~r)-bbn - Kl('\{n-r)ccn)-cos(n-BZZ) if k2 < n2~622 Azl < zy

n-r)-bbn + Yl('\{n-r)~ccn)-n~BZ-sin(nﬁZ-z) if k2 > n2- 622 Az < zy

E«E- '\{n-(ll('\{n-r)bbn - Kl(’Yn-r)ccn)-n-62~sin(n~62-z) if k2 < n2~ 622 A |Z| <zy

return E
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WS 3.3 Re-entrant cavity with beam hole , p.20

Region Il

EIIIZ(r, z) =

RIII(r) :== |rer
N < ~3(K)
for ne 0..N3
. JO(’Y r)-YO('\{n r3)—YO(A{n.r).JO('\{ r3) . an‘m
n JO(A{ rz)-YO(ﬂ{n r3) -Y0 ﬂ{n~r2)-J0(~{ r3)
R3 IO( |PY | -r)~KO( |PYU| -r3) B KO( |PYH| -r)~IO( |ﬁ{n| ~r3) otherwise
" I0( v ) KOy r3) = KO, | 2 10(] 4 73)
return R3
RIIId(r) == |r«r
v 3K
for ne 0..N3
R3d_« 100 YO 75) =012 it K2 >n%p3°
n J1(~Y r2) ( ) Y1(, - )JO('Y r3)
wng o KO )+ K] ) 0w 3)
" (v ) KO ) + KA ) (g 1)
return R3d
RIIT « RIII(r) HIIIe(r,Z) = [RIIId « RIIId(r) EIIIr(r,Z) =
v < 3(k) v < 3(k)
N3 N3
E « Z (eIIIn~RIIIn~cos(n-63-2)) H« Z (j~hIIIn~RIIIdn-cos(n-B3~z))
n=0 n=0
return E return H

RIIId < RIIId(r)
Y 3k

E « Z —(hIIIn-RIIIdn-n-B3-sin(n-63-z))

return -
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WS 3.3 Re-entrant cavity with beam hole , p.21

Find the magnetic stored energy in a singly re-entrant cavity. First integrate the squared magnetic field over z as a function of r since all the cross
products integrate to zero. Then compute the R/Q for singly and doubly re-entrant cavities.

HIsq(r) := |RId < RId(r) HIIsq(r) :== |~ < v2(k)
N1 HIlsq « 0
2
Hlsq < Z (|hIn‘RIdH|) for ne 1..N2
n=1

n~r)-bbn + Yl('\{n-r)-ccnﬂ2 if k2 > n2- 622

Hlsq « l-Hlsq + (|hI RId 2 HIlIsq « HIIsq + I:A{n.(]l(ﬁ{
2 oRid)

HlIsq < HIlIsq + I:'\{n-(ll('\{n-r)~bbn - Kl(’Yn-r)ccnﬂ2 otherwise

Hlsq < Hlsq-zg

return Hlsq HIIsq « %-Hllsq + [’YO-(Jl(’YO-r)-be + Yl(ﬁfo-r)-cco)]2

HIlsq « (1<-Y0)2-Hnsq-z2
HIllsq(r) := |RIId « RIId(r)

N3
H3sq « Z (|hIIIn-RIIIdn| )2

n=1

return HlIsq

H3sq « %-H3sq + (|hIIIO-RIIId0| )2

return H3sq-z5

1 ) 3
: , Ho Ho Ho
Stored energy in the three regions WMI := —j 2.70-r-HIsq(r) dr WMII := —-J 2-m-rHIIsq(r) dr WMIIL := —- |  2-7-rHIlsq(r) dr
2 0 2 r 2 Iy
~15 - 15 ~12
WM := WMI + WMII + WMIII WMI=2222x10 ] WMII = 8.076x 10 ~J WMIIL = 1.416 x 10 J
WM =1427x 10 %) Vg02
- RQS = —=—— RQD := 2-RQS RQS =49.143Q
Q 4-m-f-WM Q Q RQ l

Note: this value of R/Q differs slightly from that in Table 3.6
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WS 3.3 Re-entrant cavity with beam hole , p.22

Define the functions for computing the losses in the cavity and the Q factor

kCHO
Surface resistance Ry(K) =
2-c
For region |
T
Ry(k) (!
S 2 ~15
Pliop = — J 2.mr-(|Hlg(r.2g )| )" dr Plyp = 1.003x 107~ W
0
zZ
Rk (1 5 L
Plibe = 5 . 2.7T.r1.(|HIe(r1,z)|) dz Pl be = 2008x 10 ~W
D
I
Rk (! 5 L
Plpott = — 2.m0r-(| Hlg(r, 0-m)| ) dr Pl = 9495x 10~ W
0
For region Il
T,
Rk (2 5 g
Pllygp = ——— 2.mr-(|Hllg(r.25)| )" dr Pl = 3.863% 10~ W
I
T
Rk (2 5 s
Pl = 2.1 (| Hllg(r,0-m)| ) “dr Pl = 349% 10 °W
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WS 3.3 Re-entrant cavity with beam hole , p.23

For region Il

Ry [ ) -6
Pl = —— 2.mr-(| Hlllg(r. 23 )| ) " dr P, = 1.754% 10 "W
2
Rk (73 2 ~7
PIlljjqe = —— 2.mr3-(|HIllg(r3.2)| )" dz P4, =7487x 10 W
0
R [ 2 -7
PIl e = —— 2.m1y-(|Hlllg (1., 2) | ) dz PII pe = 8.349% 10 "W
@)

6

Rk (3 ) .
Pl oy = —— 2.1 (| HIllg(r, 0-m) | )~ dr Pl = 1393x 10 W

)

Compute the total power dissipation Q and shunt impedance for singly and doubly re-entrant cavities

PS = Plygy + Plype + Plyoy + Pl + Pl oy + P + PG o + Pl + Py

PD = 2:(Ply, + Plype + Pl + PIlype + P + PHGge)
k-c-WM k-c:2WM
QS := CP—S QD = CPT RcS = QS-RQS ReD := QD-RQD

QS = 5583

PS =4817x 10 °w

PD =6.759% 10 °W

QD = 7959

(c) 2017 Richard G Carter




WS 3.3 Re-entrant cavity with beam hole , p.24

Results N1 =135 N2 =16 N3 =67
f =3000.3501-MHz QS = 5583 RQS =49.1Q RcS = 274.4-k2 Singly reentrant cavity (height = z;)
QD = 7959 RQD =983 RcD = 782.2-k) Doubly reentrant cavity cavity (height = 2z5)

Arrow plot of the electric field with scale factor A

3 23
A= 1-mm Nr := floor| — Nz := floor] — Nr =26 Nz =10
A A
nr:= 0. Nr nz:= 0..Nz r =nrA z =nzA
nr nz
Er(r,z) = EIr(r,z) if r< rpAz<zg EZ(r,z) = —EIZ(r,Z) if r< rpAzszg

Ell(r,2) if I>T) ATSTH) AZ<Zy —EIl,(r,2) if [>T ATSTH) AZSZy

EIIIr(r,Z) if I>1) ATST3 AZ<23 —EIIIZ(r,z) if I>1) ATSI3 AZSZ3

0 otherwise 0 otherwise

He(r,z) = HIe(r,z) if r<rAz<zy ar.nz = r( o nz) j z( o nz)
HIlg(r,2) if [>T ATST) AZSZy
H
HIIIe(r,Z) if I>1) ATST3 AZS 23 E:= EE
0 otherwise

(c) 2017 Richard G Carter



WS 3.3 Re-entrant cavity with beam hole , p.25

Cavity profile
20
Figure 3.16
15
~~
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IR B B Sl R T T T T L
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1 1 1 O
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WS 3.3 Re-entrant cavity with beam hole , p.26

h_g:

3 GHz Re-entrant cavities: Gap = 5 mm, Beam hole radius = 5 mm, Drift tube radius = 6.25 mm

The results obtained from individual calculations are pasted in here for plotting

1 38.61
2 35.75
3 31.35
4 26.11
5 21.28
= r 3:=
6 17.53
7 14.70
8 12.37
9 10.36
10 8.485

Qre :=

3712
6537
8051
7959
6992
5854
4738
3615
2455
1174

R_Q:

235
52.6
82.7
103.3
111
109.8
102
86.8
64
323

Rsh :=

87.2
343.5
665.8
822.1
776.2
642.5
483.2

314
157.2

38

Normalised parameters

RS
11/}
7

Figure 3.15

b
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