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Abstract

Since last year, SPring-8 RF gun testbench has been rebuilt for an R&D of an ultra-short bunch monitor using EO
sampling, designed to measure a bunch length of 30-40 fs with a charge of 0.1-0.2 nC per bunch. A single-cell RF gun
cavity was replaced with an independent two-cavity system and a 1.4 m-long and a 1.2 m-long accelerator structures
were installed for upgrading the beam energy to 85 MeV. The later structure is used as an energy modulator for bunch
compression. In order to provide RF power for these cavities, an RF power compressor (SLED) was installed
downstream of an 80 MW klystron. After an RF conditioning, a beam commissioning is planed in August 2013.
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Figure 1: Configuration of 3D bunch monitor.
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Figure 2: Configuration of high power RF circuit.
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Figure 3: 1st and 2nd cavity of RF gun.
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Table 1: Parameters of accelerating structures.

Frequency 2856 MHz

Accelerating Mode Traveling wave 2w/3 mode

Coupler Double-feed waveguide
coupler

Iris diameter (2a) 20 mm

Coupler iris diameter 39.6 mm

Disk thickness 5 mm

Iris shape (cross section) Ellipse

(Major / minor radius) (4.0 mm /2.5 mm)
0.01
33/27

1365/ 1155 mm

Group velocity vy/c
Number of cells
Total length

415 /340 ns
30 C

Filling time

Operation temperature

Figure 4: Accelerator structure with double-feed coupler.
(upper: inside structure, lower: installed acc.)
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Multicell Cavity (10 McV), Charge 10 pC
Laser width 4.0 ps, Particle Num. 10k

Multicell Cavity (10 MeV), Charge 50 pC
Laser width 7.0 ps, Particle Num. 20k

Multicell Cavity (10 MeV), Charge 100 pC
Laser width 0.5 ps, Particlc Num. 20k
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Figure 5: Simulation for bunch compressor.
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Figure 6: Chicane magnets for bunch compression.
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