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Abstract

At the next-generation synchrotron radiation facility NanoTerasu, we are proceeding with the installation and
adjustment of accelerators for user operation from April 2024. The high frequency acceleration system must generate a
maximum acceleration voltage of 3.3MV stably to compensate for the radiation loss for the storage beam current of
400 mA and ensure a beam lifetime of more than 5 hours. To suppress beam instability due to higher-order modes (HOM)
and to achieve the necessary acceleration voltage in a small space, we adopted a HOM damping acceleration cavity
developed at SPring-8. For RF system control, a digital control system based on the Micro TCA.4, which has been
commonly used at the SPring-8 storage ring, is adopted. From April 2022, we started the installation work of the 509
MHz, 1.2 MW output CW klystron, its power supply system, the waveguide circuit and the cavities. In this presentation,
we will report on the configuration and installation status of RF system, and the RF conditioning status scheduled to be
implemented from June.
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Figure 1: Configuration of the RF system.

22 EHEEIR

IR CHD 509 MHz, 1.2 MW D7 F A ZAkm
/(%%//EE%A?‘/wxi E3732[2]) D5 E% Fig. 2
W2, ERALAEE Table 1 (T, ZOVTAANAL, T
J—REEICL->TE—2ERATIE T2 = mEsids
HLTEY, K DR S WENEEROIENT
&5, 774 AN EIRIE, SPring-8 D& EI L EIRE I
Luxﬁr;@ﬁzutm IFA AN B —RIZHNT 5
WEEEL 12 e N CTEKRT S, I —FE
JE1X 70, 80 90 kV D 3 Bt[A 2o 7 YIHL TRl E TX D,
a T am VRO E BB IME W EEX L
TEAIF IS 70 kV 2o IR E LEIRZ T o7, MBI
ToXWITIEZ, Y —Re—ZEEELHIZ, ayrraThk
X B E BRI T DAL, KR ) & & 27 A

.

Figure 2: Klystron for NanoTerasu storage ring.
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Table 1: Specification of the klystron. The values in
brackets correspond to the cathode voltage of -90 kV

508.759 MHz
1.2 MW (1.0 MW)
62 % (63 %)

Frequency
Maximum output RF Power

Power efficiency

Saturation gain 60 dB (58 dB)
Cathode Voltage -94 kV (190 kV)
Anode Voltage 64 kV (58 kV)
Collector Loss < 800 kW
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Table 2: RF Parameters of TM020 Cavity

Design Parameters

RF mode TMO020
Resonant frequency 508.76 MHz
Unloaded Q 60,000
Shunt impedance 6.8 MQ

Operation Parameters

Rating Current
Cavity voltage 825 kV 665 kV
Input power w/o beam 100 kW 65 kV
Input power w/ beam 210 kw 92 kW

(400 mA) (150 mA)
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Figure 3: RF cavities installed in NanoTerasu storage ring
tunnel.
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Figure 4: Correlation between frequency tuner position and
resonant frequency of the four cavities.
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Figure 5: Procedure at the start of RF operation.
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Figure 6: Trend graph of the klystron power (red line) and
the cavity vacuum (other lines).
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Figure 9: Trend graph of the klystron power (red line) and
the storage beam current (green lines).
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