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FEESY, BHEME2B Y,

HAEA Y, gt Y, ghkR—

N BIELZ Y,

Yoshitaka Taira™*, Ryunosuke Kuroda®), Masahito Tanaka®, Hidetoshi Kato™, Ryoichi Suzuki®, Hiroyuki
Toyokawa™),
4 National Institute of Advanced Industrial Science and Technology (AIST), Tsukuba-Central 2, 1-1-1 Umezono,
Tsukuba 305-8568, Japan

Abstract

A C-band RF gun for compact radiation sources such as a high energy x-ray and a terahertz radiation is developed at
AIST, which is designed to work at the frequency of 5325 MHz. It consists of a 0.57-cell C-band cavity, a wave guide
with a pressurization window, a directional coupler, a four-port circulator, and a 600 kW magnetron. The total length of
this equipment is about 1.5 m. An electron beam with the energy of 0.9 MeV can be generated when a peak electric
field is 85 MV/m, corresponding to a RF peak power of 600 kW. A coniferous tree type carbon nano structure (CCNS)
is used for a field emission cathode. We have fabricated the copper cavity after a cold test of the aluminum cavity. We
will present the structure design and fabrication of a C-band copper cavity and the generation of the radiofrequency

from the magnetron.
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Figure 1: Appearance of the C-band RF gun.

# yoshitaka-taira@aist.go.jp

NHEEE O HFEICSE S, WENZFNE2ESD L 9 ICTF
ET5E—RFTHD, TMOI0 T— FOIMIEF LK £
I~ 27 2 VR EMHRL Z Lzl -» T,
:% (1)

27
THEZBND, ¢ 130H, yo 1Ty BB Joo)
=0DFHEIFHOMRTHY vy, =241 THD, BIZIL,

0

YR a = 21.6 mm O & ZIHRFPEIIL 5327 MHz &
05,
EEEOZERLRIFT. BecHEE TIERve—

LR LA— N ERFET D, 20D, HfE
ZEIC B — LB Y LR — b 200 U 7 229 He iR g
ZREEEL, I =L —3 32— K Superfish &
Parmela % A\ CHL4E B & E‘\**lai/"l’\ll/ﬂ?**@
HREEZIT o2, FHE L7222 RE o 5 m i
7o Wi X & BB ARIRR D 534 % Flgure 2 1T, $ﬁ$ﬂﬂ
(z )N E T OMATHmER L TEBY . EEOZERI
Z BRI E L CWD, Y —FRlEiZz=00
MNETHD, ZROES L 2ZB{bSERRn6EF
E— AT AF—%HEAL, TRV F—0HKKE
BRAHEIICL ZRE LT, BFE—LZRLF—D
A L, B BRIEER Ik O BE R4 TH D 1
MeV Ajiii & Lto =16 mm (0.57 cel)®D & & ZZi
W TOMEEIT 4346 W, B KXERBEIL 2.28
Mvmrt%oﬁﬂ'Vﬁﬁ}w:/ﬁ%>QMkwr@
DEANSND &R RERBEIL 847 MV/m L7201 |
B E— LT RLFX—(L09MeV TH D, ZERD Q,
1ﬁi10247 R/IQy1X277Q Th -1,
ZECHIES S C /N2 F RF BT EOME
i Flgure 3T, BAEORFHIERM & 54’-&\
RS AR B RN R CTIT o 72, FEBERDOZERIZ
B — AR — kA %&ﬁ%ﬁ/~%f—h\
Fa—F—R—F, BZER— MR, 2R &
EEDOH 7 T HR—MIE, WAE 3 mm ONREH
J 7o, ZERNOES DA BRI 2D L DI z BhiC

\

-936 -



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

wWR187
N
%
n
End plate Half cel
Cathode 72

Beam port

=
=

\%
&
224. 45

Pum%n% %ort

Figure 3: Drawing of C-band RF gun.
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Figure 4: Resonant frequency in vacuum (0.2 Pa) of C-
band RF gun.
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Figure 5: Distribution of electric field.
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Figure 6: Circuit diagram of pulse high voltage using PFN and spark gap switch.
I 1 W w AT D ik ER L,
MK % Figure 6 (27”9, DC &EFRHRE T L ¥
e Y 5 > HAR-60N20)IX. EHEE-60 kV. EFER
20 mA Toh b, PFN L, SOz T4 E 5 ED
P 3 A NVa LB L., PFN OELETa 7 %

It u|||l

10 m

NI o
1 gﬁ%‘
v

Figure 7: Spark gap switch (PCS(S)-01).
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Figure 8: Self-breakdown voltages for PCS(S)-01
insulated by nitrogen. The red points show the
measurement data. The blue points show the value of the
data sheet supplied from Samtech. The solid line is a
least-square fitting line of the measurement data.
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Figure 9: Waveforms of the probe for high voltage
(yellow line, 5 kV/div), the current monitor (blue line, 10
A/ div), and RF schottky diode detector (purple line, 500
mV/div).
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Figure 10: Frequency spectrum generated from the
magnetron.
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