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Abstract

In April 2013, MITSUBISHI HEAVY INDUSTRIES, LTD. contracted with RIKEN to manufacture six C-band disk-
loaded type and constant gradient (CQG) accelerating structures for XFEL facility SACLA (SPring-8 Angstrom Compact
free electron LAser). These structures were newly designed for operation with an acceleration gradient of over 45
MeV/m and a repletion rate of 120 pps by RIKEN.

We report the production and low-power RF properties of these accelerating structures.

Table 1: Requirements Specifications of the C-band Disk-
loaded Type Accelerating Structure
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Items

Requirements specifications

Resonance frequency

5712MHz=*0.2MHz

30°C in vacuum

Coupler type J-type double-feed coupler
Number of cells 100+2 coupler cell
Total cavity length 1.8m
Structure type Quasi-constant gradient
Phase shift 27 /3
Integrated phase error +3°
VSWR =1.1
Q factor 8000=
Attenuation constant t 0.56
Filling time tp 270ns

Material of cells

OFC-CLASS1 HIP

Brazing process

Vacuum brazing

Input coupler cell 3

Figure 1: C-band disk-loaded type accelerating structure.
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Figure 2: Schematic view of the disk and the cylinder.

Figure 3: Disk and cylinder.
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Figure 4: Schematic view of the coupler cell.

Regular cells

Coupler cell

Figure 6: Measurement layout of the coupler cell.
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Figure 7: Vacuum brazing layout
of the accelerating structure.
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Table 2: Results of the Low Power RF Test

Items #001 #002 #003 #004 #005 #006

Resonance

frequency[MHz] 3712

5712.02 5712 5712 5712 5712

Integrated phase

error[deg] 32

2.8 2.7 2.8 2.8 2.8

Input VSWR 1.02 1.09 1.01 1.04 1.03 1.05

Attenuation
constant t

0.54 0.54 0.54 0.54 0.54 0.55

Filling time 273 271 273 269 272 272
te[ns]

Q factor 8981 8969 9023 8944 8979 8950

Phase error [deg]
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Figure 8: Results of the integrated phase error.
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