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Abstract

In the case of handling an electron beam by bunch-by-bunch and turn-by-turn with a kicker at the SPring-8, the
performances required to a pulsar are short pulse width (<40 ns) and high repetitions (208 kHz). To aim at the fast pulsed
current output, the pulsar is put near the load in order to reduce the inductance between pulsar and load. For these purposes
to realize the required performances and make the pulsar compact, we developed the prototype Blumlein pulsar as an
experimental attempt. The prototype was composed of the solid state switch of SiC power MOSFET and 6 series Blumlein
pulse forming networks (BPFNs) made by stripline of 2 m. By connecting the pulsar to coil inductance of 2.5 pH, the 1.2
MW power pulse of 158 ns pulse width, whose output current was 149A, was obtained without any failure by supplying
2 kV high voltage. At 2.5 kpps burst repetitions under fan-cooling condition, the peak-current jitter of less than 0.1 %

was achieved.
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Figure 1: Schematic view of n series BPFNSs circuit.
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Figure 2: The cross-sectional structure of the stripline
type Blumlein. Copper plate lines are sandwiched by
the films.
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Figure 3: The cross-sectional structure of the stripline
type Blumlein held by Bakelite.
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Figure 4: The completed prototype kicker driver with
6 series BPFNs.
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Table 1: Design Parameters of Single Line for 3 and 6
BPFNs

Parameter/single line 6 series 3 series
Weu (mm) 30 16
Wy (mm) 40 40
Line length (m) 2.0 4.0
L (nH) 25 94
C (nF) 5.8 6.2
Z(Q) 2.0 3.9
Transmlsslon 1.65% 108
velocity (m/s)

Resonance frequency

(MHz) 262.8

Pulse width for

R=40Q(ns) 24 48
Pulse width for

L=600nH (ns) 130 189
Output current for

R=40Q(ns) 317 159
Output current for 139 112

L=600nH (ns)

3. EhFEER

3.1 6 [E% BPEN [A] B4k

Figure 5 |ZEX A HEE DA AL —F U ALOHRNA
VE DR AR e SHRPT AN A D7 W TRED IV
NSV ARED ) BRI B AR T, FEFE R 100V T,
HUA 7 (Figure 5 FATE), A4 74 A4 fif(Figure 5
W), ZENENITRL T, 108ns, 120ns D/ /L AIE
W& 57, RT3 B PR SEEERE IRl g Clavg
HOAFFIZHTL TS 160ns D2 UL AMRINESIL TWAHD
LEL . 6 ExlElEﬂT EAUL VAV S (AU 2 878 4
AEFHIH U TRIRIFEEEEHEEY OfE R L 72> TN,

L/75)L/7L£75§%\ 1{&#//%17 \—)CH/VC\ nXu+u+ @@@’fﬁ
R lipoTELT ., 2RI, BPFN B2 5 Tr LCR
MR L L€ MOSFET AA T2 7 3 & YA
S ZNIVLERY, FAERIZR>TNDIZH TH
HEEZHND,

T, B OVBITED RO kB DY

XTI BITDBT =2 a— R BAE L7 TODIN,
i _ob\T%&ﬁﬁ%ﬁ;@t@@%ﬂﬁﬁ%?@% D
HAF—ROEE D EHEIEREIZBIEL TWORW 2 Th
HEEZHND,

INHDZEND, 120ns FEE CIENE 94ns FREE) D3
IV A BN e O R SiC MOSFET z4/%9:7
L= LT A IR E T, LC HIgE I
SV AERRDORRA R THD,

i
ISR
--ﬂmd

e
it
I IRV

=

|

1

1

I

1

1

\

I

I

-
‘ 5A(CT) 1| SA(CT)
200mV(HV) } 20mV( v)

200 T T T — 0.8
Current, L=1.0puH, Z=23.8Q, 6BPFNs —&—

Current, L=1.1uH, Z=204Q, 3BPFNs —&— | ()7
Power, L=1.0uH, Z=23.8Q, 6BPFNs —#—g :

Power, L=1.1uH, Z=20.4Q, 3BPiV -4 0.6
5 :
/’9 105
100 0.4
A
/ A 103

0.2
e el 1 0.1

150

Current [A]
Power [MW]

1.5 2
High voltage [kV]

Figure 5: Achieved shortest pulsed current for R-load

and L-load. The plots show the high voltage

dependency of the output current and power for 3 and

6 series BPFNs.
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Figure 6: The R and L load impedance dependency of
the output power and gain efficiency for the number of
BPFNs.
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Figure 7: The jitter tendency of the pulse width and fire
timing for the burst repetitions.
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Figure 8: The plots show the power and current stability
for burst repetitions before improvements of prototype.

Table 2: Jitters for Pulse Width and Fire Timing

Burst repetition 1000 pps
Firing jitter (ps) at 2kV supply 107.7+£6.8
Pulse width jitter (ps) at 2kV supply 124.0+4.8
4. BHNIEHEYERLEAR
4.1 I 120pps Eifdn K LBk
ji—axﬁu \_.\ Figure 8 \_iﬁf/lz*g%@/{“*}(}\ﬁ'%bﬂbﬁz
W23k % ) ) il R & AL T O R AR,

1.0kV FEEHBEE L=1.0pH DAL, 2.0kV FEFEEST
& L=2.5uH OFE AWM EHRASDETZRBREI T, 1&%
R BR U3 200pps 2 #1325 & BRI 228 7 FE 3 R & |2
{EL. A1 HME T T D28 b iz,

ZOBEO BRI EIZXT 51 L F-1X, BPEN lElEﬂ
X 2°CRE ALy F o7 EEIE TCRETHST-0
KL TC, REBEIIOREIREIL 60°CITE#EL, ﬁ%%
M T CHRBIITOB RN KE N, ZOREOD 5 AR ER

- 697 -



Proceedings of the 13th Annual Meeting of Particle Accelerator Society of Japan
August 8-10, 2016, Chiba, Japan

PASJ2016 MOP110

TIX 120pps 23 LR TH -7,

FS—ANEDIRUNZKT LT, Ay F 7B 22—
JV, BPFN [AIB OIS CXAL0 0, H/1ERIT
FEEHLPL Fﬁ'JBEéﬂ'Cb\ZD EBRRCX =12 3R
i R DIEEE LY 1kpps MR KU RF IR 23 ATREZR KOIZ

AR O BEEAT > 7o, FEBHGUIST 9~ DI 22 ¢m O
M2 H AL, FEEIPIOIRPUE, BAS &, HER

PLOESUE, EAEEOUEZIT T,

e : o ® )
Supplied HV : 1y Supplied HV :2kV
Repetition: 3kpps etltlor?:3k .S Repetition: 2kpps
Output vo:Ita & LAk Output voltage : 7.8kV
L=2.5uH: :
z=570 |

140A(C1f) 100ns

120A(CT ) 100ns
B S m——

T T T T
Output power, 1kV supplied, L=2.5uH —&—
Output current stability, L=2.5uH —&—
Output power, 2kV supplied, L=2.5uH
Output current stability, L=2.5uH °

g |L~—»-~»~-| ,.i'(.-. 4 0.1 _«é
£ A S St & SR TR
S

0.1 0.001
10° 10" 107 10° 10*

Burst repetition rate [pps]
Figure 9: The pulsed current shapes in high burst
repetitions at 1 kV and 2 kV high voltage supplying.
The plots show the power and current stability for burst
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