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Abstract

The injection system of J-PARC Main Ring (MR) employs four lumped kickers to deflect the incoming beam. Because
the tail field caused by a slow falling edge and a reflection of the excitation current exists and increases a particle loss. To
realize a high power operation, this particle loss must be decreased at the injection. The correction method using a fast
kicker system to compensate the remaining error angle is being developed. The kicker magnet is a transmission line type
but uses ceramic capacitors instead of parallel metal plates to make the magnet compact and to reduce stray inductance. A
Marx generator using semiconductor switches has been developed, which is able to generate arbitrary current waveform
to compensate the irregular kicker tail. A prototype magnet has been fabricated for parameters test. In this paper, we will

report the details of the system designs, analyze the measurements results and give future prospects.

1. ODOOO

J-PARCODOO (MR)OD 20000000000
0O40msedd 0 40000000800000000
00000 10000 248000000000000
O0D0D0OO0OOMRODOOODOOOOD 40 (1000
00000 60cmONODNONDNODODODONOOO
000000000 8mrad0 000000 OOOOD
oooooooo W PRoooooooooooooOO
00000000D0DD0DD000000 MRODODOOD
00000000000 D0000000000O000n
0000000000 D0000000000O0D0000
oooooo

0.15
\

auiaanre

\\ 01527553 354
|

=}

e
oo

AN AN

Current Amplitude

N
(ST SRS

AN
l

\
|\

-0 1 2 3 4 5 6
Time (usec)

Figure 1:Injection kicker s excitation current(red) and cor-
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Figure 2:Conceptual design of compensation kicker mag-

net.
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Figure 3:Simplified diagram of a Marx cell.
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Figure 5:Photograph of the prototype kicker.
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Figure 6:Impedance measurement system by using FRA.
Above and below diagrams are circuits for measurement of

total inductance and capacitance respectively.

Figure 4:Current waveform which were reproduced by the

SPICE simulation (blue) and the measured tail current.
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Figure 7: Characteristic impedance of the prototype mag-

net.

33 00O0OO0OOooo

Vector Network Analyzer (VNAO OO OOO0OOO
000000000 O0O0OO0OO0 80UOoOOooDOoOO
0000000000oOo0oOooooOoooooo 10

gooooobobod

I, \

! | |

! >

! L2100
I

—

1 (Siicos 11)®  (Siisin 11)?

R= - 1
(I Siicos 11)%2 + (Suisin 11)? )
2511 st
X — 1182”1 11 ‘ )
(1 ;311005 11) + QS11$ZN/11)2
Zin = ZoV R?* + X? 3
10¢
- 10°
S o
3
g 10°
B M
g- 102 > ’/ A
o i
100 H
10° 10° 107 10® 10°
Frequency (Hz)

Figure 10:Input impedance of the prototype magnet. Mea-
sured data is shown as a red line and simulated data is as a
blue one.
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Figure 9: Measured frequency characteristicsfi and
11-

00000000 ($)00000 (3)00 900
000 ()0(QO0@E)D000000000000000
000 Z,00000000000ROD0O0O0000O
X000O00O000Z 00000000000000
01000000000000000000000000

ooobooooobobooooooboooboboooooo
ooboooobooooboooooooboobooooon
O000000O00o0oOo 114aMHz)ODODODODOOOOO
oooboooooboooobbOooooboooooo
obobOoooobooboooboooobooboooo
ooooboooobooooboooooooooboooon
goobooboooobobooooooboboooobo
oooobooooboobooooooboo

1.0000000DO00000
2. 0000000000000000000
3.0000000000D0000

l0ooooooooobooooooooooooooo
ooobooooobooooboooooboooon
oooooboooobooooooobooooooo
oobooobooboooboboooobooobooon
oobobOooboboooboooobbooobobooobo
oooboooooooobooboooooooobo
oooobooooboobooooooboo

20000000000000O0oooCcooooo
obooobooobooobooooboobaooo
gooooboooooobooooboooobooooooo
ooog

300f0oooo0ooooooooooooooo
goobobooooboooboooooobbooooo
ooobooooobooboobooooboboooooon

S274 -



Proceedings of the 10th Annual Meeting of Particle Accelerator Society of Japan (August 3-5, 2013, Nagoya, Japan)

goboooooooobobooobooobooooonn
obOoboooboboooboooobooobooooon
ooboooboooobooooboooboooboooo
gboooooboooonoo
oboboooobOobooooobOooooobon
ooboooooobooobooooobbooooooo
gobobOooobobooooboooooboobooooooo
obooooobooooboboooobooo

3.4 0000000
oooooo1looooooooo B oooooo

1
Osciloscope
\/ T \V ‘non o Tamn \\

. I I ! j |
Function | £ Pl
Generator | =, ! T T eoee -I— ! F10Q

I I !
L L

Prototype Kicker Magnet

Impedance
convertor

Figure 11:Measurement system of the pulse response.
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Figure 12: Input rise time versus transmitted rise time.
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Measured data is shown as dots(red) and simulation data

are shown as lines (blue and green).
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