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AV Transverse wake function: definition
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@ Transverse dipolar wake function:

definition
O 8(-645:%86
O R7+5>>19%

J

]

v

<%

/L Fx(s,2)ds= —qupWx(2)! X1 .
70 Fry(s,2)= @ E+VUxB

Fy(s,z)ds="! qhpWy(2)! y1
0

| By,
% AEZle E —EOXV =1 13!27! y!z

Xy

9%

@ Transverse quadrupolar wake function:

definition
O 8(-645:%#
@) 4 vgoxcegn
S% 6>

v

L
Fx(s,z)ds =1 quq2Wox (2)! x4

L xy(sz):CIQ-E‘*'VXB

Fy(s,z)ds =" q1qoWoy(2)! 32

| B,
%AEZXy E Xy"x!z,!ylz

o— S—

Xy

h%

!ll#ll$#%

#Y



!n#n$#o/(

i

Eo
!

W.(z) = !

X’z

Transverse dipolar wake function

z—0

W2 (0) =

o)

%

=959%6)*/-5%(U%795%76*+>)56>5%;'O(/*6%D*C5%BU- A PHAIEBIS54*->50
>(-645%"+,9D'7+5>>00*6V/ 4/5>9%*65%676*)5/'+E%O 6*//5/%*+1%795204*+9
+756*47%796( E9%;'6547%>0*45%49*6E5:%D9'49%'>%-+(7%"+4/-5;%"+%7¢
-

J08)& 1> +459676% [+E%O*6V 4/5>%+65%;5]5475:%7 (D*6;%795% 5843
\/@/09*)5%795%>* 5%>'E+\%6%%%

b(+/296]9
y>06U6*
6V/4/50

%

i

Transverse dipolar wake function

Eo
hp !

W.(z) = !

X’z

z—0

W, (0) =

=05%6)*/-5%(U%795%76*+>)56>5%; O(/*6%D*C5MUr 9

0

+756*47%796( E9%;'6547%>0*45%49*6E5:%D9'49%">%+(7%" +4/-5;%'+%7¢

%

N PHHIEBYS54*->500
>(-645%*+,%D' 7+5>>%O*6V4/5>%*65%76*)5/'+E%O*6*//5 %*+;%795?%4*+9

J08)& 1> +459676% [+E%O*6V 4/5>%+65%;5]5475:%7 (D*6;%795% 48456
\/@/09*)5%795%>* 5%>'E+\%6%%%

b(+/296]9
y>06U6*
6V/4/50

!xlzz !

1%

dv



N\

Transverse dipolar wake function
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Transverse quadrupolar wake function ! z
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Transverse quadrupolar wake function
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Material  Ferritenan
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AV Transverse impedance: resistive wall
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AV Transverse impedance: resistive wall
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@ Single particle equations of the transverse

motion in presence of dipolar wake fields
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@ The Strong Head Tail Instability

(aka Transverse Mode Coupling Instability)
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@ The Strong Head Tail Instability

(aka Transverse Mode Coupling Instability)
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The Strong Head Tail Instability
(aka Transverse Mode Coupling Instability)
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@ The Strong Head Tail Instability

(aka Transverse Mode Coupling Instability)
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Stability condition
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@ The Strong Head Tail Instability

Stability condition
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@ The Strong Head Tail Instability

Mode frequencies
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@ The Head Tail Instability
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@ The Head Tail Instability

Equations of motion
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@ The Head Tail Instability

Equations of motion
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@ The Head Tail Instability

Equations of motion
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The Head Tail Instability
Transfer map
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@ The Head Tail Instability

Oscillation modes
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Growth/damping time

The Head Tail Instability
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The Head Tail Instability
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@ A glance into the head-tail modes @
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@ A glance into the head-tail modes @

(as seen at a wide-band BPM) ’
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Observation in the CERN PSB in ~1974

A glance into the head-tail modes @
(experimental observations)

(J. Gareyte and F. Sacherer) Observation in the CERN PS in 1999
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Macroparticle simulation
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Macroparticle simulation
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Signal: - Number of Protons: 1.60e+12
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Macroparticle simulation
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Macroparticle simulation
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