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Problem Descriptions

. a, — inner radius
82’0-2
< N as — outer radius
r=0 --—-8-.@ -------------------- g-o——-—-—}-v ----------------- -

d, = a, — a; — cover tickness

g, — first layer permittivit
Fig.1 Geometry of two layer tube 1 yerp 4

g, — first layer conductivity

g, — second layer permittivity
g, — second layer conductivity
q — point-like particle charge

v — constant velocity
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Impedances and Wakefields for Ultrarelativistic
Particle.
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Fig. 2. Real part of two layer pipe Fig. 3. Wake function, a; = 1mm, d; = 0,2um, o, = 3 *
longitudinal impedance for various 10*Q"'m~'perfectly conducting extemal layer (blue,
conductivities of inner layer. solid),finite conducting external layer (black, dotted),

single-layer waveguide (blue, dashed).
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Connection Between Resonance Frequencies and
Synchronous Mode

For the range a,* <<|y|<<d;" eigenvalue equation is given by
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Specific solution with (Vo,i = 0) is K, :\/Z/ald'
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Fig. 4. Real (red) and imaginary (blue)
parts of TM,, fransverse eigenvalues versus
frequency. Real fransverse eigenvalues
for the high axially symmmetric TM modes.
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Fig. 5. Real part of copper-NEG
unbounded tube impedances for various
cover thickness.
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Radiation From Open End Waveguide

E,(R
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E, (R) d,

The radiation pattern is zero at the principal
direction 6 =0 and reaches its maximum

vc:lue at 8 = arcsin(2,3,/d;/2a;). Meanwhile, at
— L 1 itis close to the principal direction. The

2a1

main output power (about 75%) is contained
in a cone with a resolution

A6 = 2arcsin(x,/d;/2a,), where y the first roof
of the Bessel function J, .
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Fig. 5. Radiation patternd, = 0,2um, a, = 1cm
(blue), a; = 1mm (red).
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Impedances for Non Relaftivistic Particle

Impedance is given by et Z,
Z,==-2=01,(nr)
G(x,y)
where G(X’Y): 27,3 |0(X)(80|1(X)+ diek,T |0(X) cthy/ y)
x=ak,t, Y=x0, A=k, t=7", k, = /v
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Fig. 6. Real part of two layer pipe longitudinal impedance for various lorentz
factor a, =lmmd, =0.2um,c, =3*10°Q"'m™.
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M(s), kV p(.‘_lm._l

Wake Functions for Non Relativistic Particle
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Where w; is the roots of function G(x, y)
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Fig. 7. Wake fields of two layer pipe for various lorentz factor & =lmmd, =0.2um,
o, =3*10°Q ' m .
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Thank you for
attentionl!!



