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Parameters of ILC
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Beam cycle of DR
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Design of Strip-line kicker system

Dday

~20 units for 0.6mrad kick angle
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L = strip— line length
Beam | d = dlsfance Ibetween the electrodes
_______________________________________ V = pulse voltage

| d V E = Beam energy
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g= tanh(ﬂ—wj
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______ —— w = strip— line width

PPS: Pulse Power Supply d = distance between the electrodes
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Beam kick profile by the beam oscillation amplitude
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Beam kick test in the DR had been carried out by using 30cm strip-line
electrode and a pair of 5kV FID pulsers. The picture shows the timing scan
of the kick pulse to the beam, when the Positive and Negative pulses(5kV)
are applied at the same timing. The peak kick angle is 0.44mrad and the
rise time of the kick field is 3ns, which agreed with the estimation from the

kick voltage and the strip-line dimensions.
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Experiment at ATF2

ATF2 - 40nm beam production, measurement
A EXtrac tion kicker
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High Energy Accelerators Research Organization (KEK) / Damping Ring | Loy [ Transport
The beam extraction test of the strip-line klcker is carried

out by replacing the pulse magnet of the extraction kicker.
The kick angle of strip-line kicker is not enough compared
2008/10/t0 the kick angle of the existing pulse magnet. 6
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Beam extraction orbit by using Strip-line Kicker
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Timing chart of 30 bunches beam extraction

The bump orbit 1is gradually changed after
all of the bunches have been damped. The
strip—line kicker kicks out the beams at | Bunchspacine

5.6ns x10x 3train = 30 bunches
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the timing of the flat—-top of the bumpf ™™} |
orbit. The beams are extracted as one long 154ns
bunch train, which is a 10micro—sec long 308ns

462ns
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Power Supply Control for Pulse Bump orbit

The pulse current control, which is synchronized
with the beam injection, is required for the
steering magnets of the local bump orbit to keep 460ms
a stable beam condition.
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Pulse source(FID FPG 10-6000KN )

Run: 10.0GS/s  Average
| . S— —

Specification
Maximum output voltage + 10 kV

- 10 kV
Rise time @ 10-90% level - < 1 ns
Rise time @ 5-95% level - < 1,2 ns
Pulse duration @ 90% - 0,2-0,3 ns
mm -a-n_} <o Pulse duration @ 50% - 1,5-2 ns

e Output pulse amplitude stability - 0,5-0,7%

Maximum PRF in burst - 6,5 MHz
Number of pulses in burst - up to 110
PRF of bursts - up to 5 Hz

SaVe 1" ""File
Format
O ted Utilities
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Horizontal aperture is limited by the strip-line electrode. 3¢ of the injection
beam can get through a 12mm gap of the strip-line kicker section.
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Proto type strip-line kicker(30cm long)

40 350
I S - 0 ——— 0 |

mEE® 501

KEK fabricated a proto type 30cm long strip-line kicker, which has 12mm
electrode gap. The input/output connectors are HN-type commercial available
feed-through.

This version is fabricated for the kick field measurement. The length is decided
by the space of the south straight section of the ATF-DR. It need to check the
beam kick performance without discharge when applied +/-10kV pulse.
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Photo of the fabricated strip-line kicker
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10kV pulse apply to the strip-line

.

TR T ORT 22 Mar 2008
2 Epeasse 2

A 10kV pulse could be applied for each electrode without any deterioration
to the waveform of the pulser, which means no-discharge at the connectors

and the electrodes.
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Beam kick profile from the beam oscillation amplitude
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Beam kick test in the DR was carried
out. The pictures show the timing scan
of the kick pulses for the beam timing
In the cases of the Positive, Negative
and Pos+Neg pulses. The peak kick
angles are 0.4, 0.3 and 0.7mrad,
respectively, which agreed with the
estimation from the kick voltage and
the strip-line dimensions. 18
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Calculation of the kick field

When a high voltage pulse, upper
picture, is applied to the different
length of the strip-line, the waveform
of the kick field and the kick angle
are calculated. The kick angle is
calibrated from the result from the
beam kick test in DR.

In the case of a 60cm long strip-line,
the kick angle is ~0.6mrad and the
rise time is less than 5ns. When a
pair of pusers(positive/negative) for
each strip-line and two unit of 60cm
long strip-lines are used, the total
kick angle is 2.4mrad.
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Pulse train generator
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Special timing pulses are required for the strip-line kicker.
The pulse timing needs to shift one bunch spacing every

three pulses interval. This circuit is under fabrication.
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Trigger timing FB for Strip-line kicker
20080115 T. Maito
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Precise triggers for each pulser and the timing control is required. The
pulse measurement by scope and the timing control by digital delays
consist the trigger timing feedback. The step of the digital delay is 60ps.
The trigger system could keep the pulse timing in the range of 100ps.
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Timing drift and the FB result
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# |Y source | Label |COI0r |Value |Time |
1 DE_KICKER:STRIP_LINE:FEEDBACK.:PULSET

A

2 DB KICKER:STRIP_LINE:FEEDBACK.DELAYT

£
I
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Archive: fatf_data’vlogger/kicker/log_kickerwvarc Major Line = 1.730 Days

The graph shows the pulse timing measurement and the delay setting of
the feedback system. The pulser output drifted about 600ps in a day,
which is compensated less than 200ps except for a bit error of the delay

module.
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Auxiliary septum magnet design
and fabrication
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The design work of the auxiliary
septum magnet was carried out by

The designed auxiliary septum
magnet has 1.6mm of a thin
separator and 0.1T of bending



Auxiliary septum
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dx (mm)

EXT Orbit with Fast Kicker s.kuroda

Fast Kicker Strength: 1mrad X 2

Correctors KO: ZH9R -0.002320433716
16:18:27 Mondey 04,07 /2008
20 | = ZH100R 0.009876184722
] ZH101R -0.005210348744

Free parameters; KO of BSAUX, BS1-3X

15 F -
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5 ; Imposed Condition;

0 Abs[dx]< 3 mm in BS1-3X region
L dx=dpx=0 at the end of BS3X
008 | F Results;

BSAUX KO0=-.010280163677
: BS1X KO =.0011826626821
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Beam extraction
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Beam Extraction Test Schedule

‘Local bump orbit test Jan 2008
-10kV fast pulser March 2008

‘Fabrication of strip—line electrodes (60cm)Nobember 2008

‘Fabrication of Auxiliary Septum magnet October 2008
‘Installation of strip—line and septum December 2008
‘Beam extraction test Jan 2009
200812/22-26 Strip—line, Aux Septum installation (1W)

2009 01/13-23 Beam Time (2W)
2009 01/26-30 Get back to the kicker magnet
and wait the vacuum condition (1W)
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