Proceedings of the 11th Annual Meeting of Particle Accelerator Society of Japan
August 9-11, 2014, Aomori, Japan

PASJ2014-SUP036

CNAYFT4 Ry O0—FEMEEDKES RF HER

HIGH POWER RF CONDITIONING OF C-BAND DISK-LOADED TYPE
ACCELERATING STRUCTURE.

PRIRIRSES AB), RRIEEZS A, ZeREMER AP,

AR D

SRR ©, —IHAEkE O, RATHER

Tatsuyuki Sakurai® ®), Takahiro Inagaki®), Takao Asaka®® , Hiroyasu Ego® , Daisuke Suzuki® , Sadao Miura® ,
Yuji Otake®
A) RIKEN SPring-8 Center
B) JASRI/SPring-8
© Mitsubishi Heavy Industry CO. LTD

Abstract

In general, an accelerating structure to accommodate both a high-gradient and a high RF pulse repetition rate is
necessary in order to increase an opportunity of a user experiment and to lower production costs in XFEL. A C-band disk-
loaded type travelling wave structure has been developed to aim at an acceleration gradient higher than 50 MV/m and an
RF pulse repetition rate operation of 120 pps. The accelerating structure was designed to be a quasi-constant gradient
structure with an RF-mode of TM01-27/3. In order to reduce surface electric fields, we employed an ellipsoidal curvature
shape around an iris aperture. We performed a high power RF test and conditioning of the manufactured accelerating
structure. The acceleration gradient was achieved to be as high as 50.1 MV/m by the conditioning with 107 MW average
RF power. Moreover, 120 pps operation was carried out and the structure was operated without any serious trouble.
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Table 1: Parameter of the C-band Disk-loaded
Accelerating Structure

Operation frequency f 5712

[MHz]

Structure type Quasi-constant gradient

(Quasi-CG)

Accelerating mode TMO1-2n/3

Total cavity length [m] L 1.860

Average unloaded Q Qo 8800

factor

Average group velocity  vg/c 0.023

Filling time [nsec] tr 270

Attenuation constant T 0.54

Average shunt r 64

impedance [M{/m]

Number of cell N 100

Cross sectional shape
of iris

Ellipsoidal curvature

Tuning holes

Cooling channel

Figure 1:
structure.

‘Eliipsoidal curvature of the iris

Cut-off view of the C-band accelerating
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Figure 2: Layout of the high power RF test for the
accelerating structure.
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Figure 3: Waveform of the klystron output (black line),
SLED output (red line) and though the accelerating
structure (blue line).
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Figure 4: Accelerating gradient dependent on the
average input RF power.

33 fEIRHEE

IEENEGBRTLEL THEHATE 2 HL2HEND
B0, IGEE OB X B IESEE O RIE &
1T o7z, Figure 5 (3NN E D KBS O NN K
FMEZRT, BIEITEER LG 256 FEfilt: & 370 KEfH
BIZATV, FNE O S O NIEE FL T 24 RFfEER
ATV, FOMICE = > 72 BT L DA &
W U7e, ZOREE. 256 WEfE] DR CTHLEHER DS 42
MV/m LR TlE—E b4 5 2 &8 EEE 21T 9
ZERHKE, FlrarT v a s TREMBEL
DO THEHEN FRLEBBALND Z &
Mo, BRbarrF 4 ia=r 587920 7T &
WERTHLLEERNEBTE LN THEINS,

PASJ2014-SUP036

35 |
— ® After 256 hours
2 30| 4 After 370 hours ®
3 I
g5 25 :
S Y
— 20
P
s
‘é‘ 15
=S 10
E .
g 5
M °

0 *——o

38 40 42 44 46 48 50 52

Accelerating gradient [MV/m]

Figure 5: Breakdown rate per day dependent on the
accelerating gradient.
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Figure 6: Trends in the acceleration gradient and vacuum
pressure after 130 hours of the high power RF test start.
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Figure 7: Trends in the acceleration gradient and
vacuum pressure after 370 hours of the high power RF
test start.
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Figure 8: Dark current emissions dependent on the
accelerating gradient in the course of the conditioning
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Figure 9: F. N. plot on the downstream side of the
accelerating  structure, while the conditions of
conditioning times are different.
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Figure 10: Heat dissipation in the accelerating
structure as a function of the RF pulse repetition rate.
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Figure 11: Temperatures of the accelerating structure
operating at an acceleration gradient of 50 MV/m.
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Figure 12: Phase shifts between the input and output
RF of the accelerating structure depending on the RF
pulse repetition rate for the choke-mode type structure
and the disk-loaded type structure.
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