TRANSVERSE RESISTIVE-WALL IMPEDANCE
OF A RESISTIVE TUBE WITH FINITE LENGTH (2)

Elias Métral

1sttheory done by R.L. Gluckstern and B. Zotter (09-08-2006)
See RLC meeting 12/09/06
Scan in nmax and Imax (= truncated matrices)
Scan in length g (and then renormalization per unit length)
Analytical formula for nmax =Imax =0

2"d (more refined) theory done by R.L. Gluckstern and B. Zotter
(20-10-2006)

Scan in nmax and Imax (= truncated matrices)

Analytical formula for nmax =Imax =0

Scan in length g (and then renormalization per unit length)
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GEOMETRY OF THE PROBLEM

Vacuum with

Medium Perfectly
with o, u, € conducting

pipe
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1st THEORY

¢ Application to the case of a LHC collimator
" Length=g=1m
" Halfgap=b=2mm

* Resistivity = 10 pQm
= Wall thickness =R =2.5cm

INFINITE LENGTH COMPUTATION FINITE LENGTH COMPUTATION
(with nmax = Imax = 10)
e G/
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¢ Scan in nmax (= Imax here) for the case of a LHC collimator

Z, [0/ m] nmax =Imax =0z a/m nmax = Imax =1
1.x 1010 1. % 1010
1.x 108 1. %108
1. %108 e 1. %108 \
\
10000 - 10000 %
100 100 } \
f [Hz ,‘ \ f [Hz
100 10000 1.x108 1.x10%® 1.x10%° [Fz] 100 10000 1.x108 1.x10® 1.x10%° [Fz]
Z, [0/ m nmax =Imax =10  z ja/m nmax = Imax = 50
1.x 1010 1. % 1010
1.x 108 1.x 108
1.x 106 1. % 106 B
10000 10000
100 100
f [Hz f [Hz
100 10000 1.x106 1.x10® 1.x10%° [Fz] 100 10000 1.x108 1.x10%® 1.x10%° [Fz]
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¢ Scan in g for the case of a LHC collimator (and then

renormalization per unit length) and nmax =Imax =0

Z, [0/ m] g=b=0.002m z, 10/ m g=0.1m
1.x 1010 1.x 1010
1.x 108 1. %108
1.x 106 e X 1. % 106 ~
10000 -~ 10000 ~
100 100
f [Hz] f [Hz
100 10000 1.x108 1.x108 1.x10% 100 10000 1.x108 1.x108 1.x10% [Fe]
Zy [0/ m] g=1m  za/m g=10m
1.x 1010 1. % 1010
1.x 108 1.x 108
1. x10° e 1. x10°
10000 - 10000 -
100 100
f [Hz] f [Hz
100 10000 1.x108 1.x108 1.x10% 100 10000 1.x108 1.x108 1.x10% [Fe]
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¢ Analytical formula taking into account only nmax =Imax =0

= The fact that we have no result above ~ 108 Hz is due to the fact
that then S(a,b) and S’'(e¢yb) are then equal to 0 with Mathematica,
and we need to compute the ratio S’(ey,b) / S(e,b). We should try to
find approximation of these Bessel functions for high frequency...
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2"d THEORY

¢ Scan in nmax (= Imax here) for the case of a LHC collimator

Z, [Q/m nmax = Imax =0
1.x10%

1.x108 /

1. x 108 ~~/

10000

100

f [Hz
100 10000 1.x10%° 1.x10% 1.x10%0 [Fz]

Zy [Q/m] nmax =Imax =5
1.x10%0

1. x 108

1. x 106

10000 é%Z

100

f [Hz
100 10000 1.x10%° 1.x10% 1.x10%0 [Fz]
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Zy [/ m]

nmax =lmax =1
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10000
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f [Hz]
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nmax = Imax = 10
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¢ Analytical formula taking into account only nmax =Imax =0

My result = Gluckstern’s result divided by — ﬂk29 2

ANALYTICAL RESULT NUMERICAL RESULT
Zy [Q/m] Zy [©/m]
1.x 1010 1.x 1010 ;
1. x 108 1. x 108 ,/ by
1.x10° == 1.x10° == /
10000 10000
100 100
f [Hz f [Hz
100 10000 1.x10%° 1.x10%® 1.x10%0 [Fz] 100 10000 1.x10% 1.x108 1.x10%0 [Fe]

Elias Métral, RLC meeting, 07/11/06




¢ Scan in g for the case of a LHC collimator (and then

renormalization per unit length) and nmax =Imax =0

Zy [Q/m] g=b/10202mm Z, [Q/m] g:b:me
1.x10%0 1. % 1010
1.x108 1.x108
1.x10° T 1 %108 =
10000 10000 ‘
100 100
100 10000 1.x105 1.x10® 1.x10% f iz 100 10000 1.x10%° 1.x10® 1.x10% fiHe)
Zy [Q/m] g=01m Zy [Q/m] g=1m
1.x 100 1. % 1010
1.x10° — 1.x108
1.x10° T 1 % 106 —==
10000 I 10000 I
100 100
100 10000 1.x105 1.x10® 1.x10% f iz 100 10000 1.x10%° 1.x10® 1.x10% fiHe)
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