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€ Introduction
€ Pickup-part
€ Signal Process Part

€ Kicker part



Main machine parameters of KEKEB

Ring name LER HER
Energy (GeV) 3.5 8.0
Circumference (m) ~ 3016
Harmonic number 5_1_2& =2°x5
# of particles/bunch 3.3 x 101 1.4 x 10"
# of bunches ~ 5000
Bunch frequency (MHz) ~ 508.9
Momentum compaction ~ 0.015

Bunch length (cm) ~0.5




Required damping times

¢+ Source of the instabilities
longitudinal: - HOMs of the cavities
- the fundamental mode of the
cavities (auxiliary)

transverese: - HOMs of the cavities
- resistive wall
- beam-ion instabilities
- beam-electron instabilities

¢ required damping times

longitudinal 10 ms
transverse 1 ms

required__d'amlng



Main Features of
KEKB Bunch Feedback Systems

¢ Bunch by bunch feedback system
it can deal with various type of oscillations
with
2 ns-separable pickup
wide band kickers ~ 25oMHz

¢ Digital signal process
with
8 bit A-to-D converter/ D to A converter
custom LSI for de-multiplexing / multiplexing
pure hardware logic  ( fer  2-tap filter)
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Pickup Part
¢+ Electrode type --> button

a train of button electrd‘es will be used

+ Frontend electronics

pickup signal ------- o Eifellie
of ~2 GHz (RF freq. x 4)

— longitudinal
simple phase comparing
<standard timing signal
pickup sine-like signal

— transverse (AM/PM)
amplitude difference of pair of the sine-like signals

IS converted to
the phase difference of two sine-like signals

frontend.principles



The sine-like signal

( AR Wp@vt'm€n+ )

1

The pulse tvain is hely

2 ns .
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Max=239

min= 32
<x1>=137.739
S1l=61.929
<xX2>=137.739
52=61.929
N=4096

ARODDO4.ade
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Signal Process Part
(digital system)

¢ 1-turn delay

¢ DC-suppress and phase adjustment
( \onsifudfhol)
These are done by a very simple digital filier (2-tap filter)
In general, the function of [Finite[lmpulse {Response filter is
expressed by

M-1
y= 2.0
y . output
Xi:Inputs

a : filter coefficients

In the 2-tap filters
Yy =494,

By suitably choosing, fand j, various filters will be obtained

The subtraction i1s executed by a hardware logic.




phase shift (deg.)
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phase shift (deg.)
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The signal Process Board

The signal process board consists of
---an Ato D converter (509MHz)
analog bandwidth is 1.2 GHz (catalog)

-- de-multiplexers (custom LSI)
509 (254)MHz--> 32 (16) MHz

-- ALUs, memories and their controller
2-tap digital-filter / simple digital delays

-- multiplexers (custom LSI)
32 (16) MHz --> 509 (254) MHz

-- aDto A converter

¢ Board size --- approximately 3-height VME board
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Check of the performance of 2-tap filters
by Feedback Experiments in AR

¢ Longitudinal
Robinson instablity was purposely excited
——————— > 1try to damp it by cavity phase modulation
with the feedback signal
(the feedback kicker was RF cavities)

¢ Transverse
Kicking the bunch by one set of kickers (excitation)
————— > try to damp it by kicking with another set of
Kickers
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Feedback kickers

Electrodes
Longitudinal
travelling wave devices <-----

very low-Q resonators

transverse
usual pairs of striplines

Amplifiers
Solid state, class-A




Transverse Kickers

Two type of transverse kickers will be used
¢ narrow band (lower band), high shunt impedance
-- resistive wall
-- beam-electron
-- beam-ion
¢ wide band but relatively low shunt impedance
-- HOM of cavities



Stripline kickers for transverse feedback systems

Damping time ~1ms for Tmm oscillation (<20MHz)
~1ms for 0.2mm osciilation (wideband)

LER
(1)Lower-band kicker (10kHz~20MHz)
L=1.2m
gap = 0.06m
Rsh (20MHz) = 100kQ
Po=500W

expected damping time = 0.99ms (1mm)
(2)Wideband kicker (20MHz~255MHz)

L=0.3m

gap=0.06m

Rsh(2556MHz)=4kQ2

Po=1kW

expected damping time=0.7ms (0.2mm)



Longitudinal Kicker

type . drift tube (travelling wave)
# of inner electrodes  : 2

input power . 2x500W

shunt impedance . ~400Q

center frequency . 1018 MHz

Tdea o{ this |(cicker b)/ LBL Jrou,P
It wovrks iw ALS,LBL

Other than this type, there is a possibility of using a very
low-Q resonator.
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power

Schematic drawing of the longitudinal kicker



Power Amplifiers for Longi. Feedback
by R8K Company, Japan

Output power 500 W
Center freq. 1 GHz
Bandwidth 250 MHz
Gain >60 dB

GaAs transisters ( FUJITSU FLL120MK x 328)

a kicker is fed by 2 sets of these amplifiers.

Kicker[#! 7






Estimation of the power
of the Longitudinal kicker

power : 1000 W/unit
R : 400 Q (2 innerelectrodes)

S

Voltage / unit=+/2 ¢ 400 ¢ 1000 = 900V

AE/e . 2.7x10° eV (o, of LER)

V
AT, (AE] e

=17 s (damping time 60 msec)

damping rate=

We will install a number of the kicker units.

In order to obtain the damping rate of 100 s1,
6 units will be necessary at least.
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R&D Status

Pickup :
The basic technique of position detection has been
established with the bunch spacing of 2 ns both in
longitudinal and transverse planes.
(Experiments in AR, TRISTAN MR, PF RING.)

Signal Process :
¢ Construction of a prototype of the signal process

board (2-tap filter board) has been completed.

We made feedback experiments with this board in
AR both in longitudinal and transverse planes(As
the feedback kickers we have used some devices
which had already been installed in AR.)

The results were successful .

¢ The construction of fast de-multiplexers and

multiplexers have completed.

Kicker Part:
Solid state high-power amplifiers for longitudinal

feedback has been constructed. It has satisfactory
characteristics. The design / constuction of the
longitudinal and transverse kickers is now in
progress.

All the parts will be tested carefully within 1-2 year in AR.



