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Abstract

In the upgrade plan SPring-8-1I, the current accelerating cavity, RF source, and Micro-TCA.4 based low-power RF
control system will be used. Since the electron energy will be reduced from 8 GeV to 6 GeV, the required acceleration
electric field will also be reduced from 16 MV to 8 MV. Therefore, at four RF stations, the number of bell-shaped
acceleration cavities will be reduced from 32 to 16, and they will be reinstalled to fit into a 4.2 m straight section. Photo-
absorbers will be installed at both ends of the cavities to absorb the synchrotron radiation from the upstream bending
magnet. The total input power to the four cavities is 480 kW, which can be driven by the existing 1.2 MW klystron at
SPring-8-1I, The resonant frequency of the acceleration cavities will be changed from 508.58 MHz to 508.76 MHz, but
this difference is within the tuning range of the cavity tuners and within the klystron bandwidth. As the electron energy
decreases and the stored current increases, the coupled bunch instability caused by the HOM in the cavity is more likely
to occur, so the frequency and Q-value of the HOM in each cavity are being evaluated and studied to avoid the instability.
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Table 1: Design Parameters for Current SPring-8 (left) and
New SPring-8-II (right)
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Figure 1: Schematic diagram of the RF system for SPring-8-II storage ring.
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Figure 2: a) Photograph of the accelerator cavities. b) Inner
structure of the cavity.
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Table 2: Specification of the Accelerator Cavity for
SPring-8-11

Acceleration mode T™™O010
Resonant frequency 508.762 MHz
Unloaded Quality factor 44,000
Coupling to waveguide 2.8

Shunt impedance 6.7 MQ
Nominal cavity voltage 500 kV
Variety of cavity size 16

Number of tuners Variable 2, Fixed 1

Beam port flange ICF203 with contactor

Cooling water temperature 30 degree-C
Vacuum pressure <1le-7Pa
NEG pumps

Top view
|

Vacuum port 4.203

Figure 3: Layout of the RF section for SPring-8-I1. The red
line indicates equipment currently used at SPring-8 that
will be reused, and the blue line indicates equipment that
will be newly manufactured. The dimensions written in the
figure are in “m”.
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Table 3: Specification of the Klystron

Frequency 508.58+0.5 MHz
Max. output power 1.2 MW (c.w.)
Typical power efficiency 60~65%

Typical power gain 50 dB

Beam voltage 70~90 kV
Anode voltage 25~60 kV

Max. beam current 20 A

Max. collector loss 800 kW

Length 43 m

Insulation
oil tank
\

&~ Collector
— lon pump

1 output
Waveguide

. Input cavity
_ Anode
= electrode

N\ N Cathode
electrode

Figure 4: Photograph of a) insulation oil tank, b) focus coil
and turret, and c) klystron tube.
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Figure 5: Typical input-output characteristics of the
klystron.
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Figure 6: Schematic diagram of the klystron high voltage
power supply.
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Figure 7: Diagram of the low-level RF control system.
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