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 RF reference distribution system has been designed for the IRIS

Linac (SCL3+injector, SCL2, EXT).

 SCL3 reference line (Ref.line#1) and Master oscillator have been

installed and tested.

 RF reference system for SCL3 has been operated for SCL3 beam

commissioning.

 RF reference lines for SCL2 (Ref.line#2, Ref.line#3) have been also

installed in 2022
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Abstract

The heavy-ion accelerator of the Institute for Rare Isotope Science (IRIS) has been developed and beam commissioning for the low energy superconducting linear

accelerator has been performed. There are three types of SRF cavity, which are 81.25 MHz quarterwave resonator (QWR), 162.5 MHz half-wave resonator (HWR), 325

MHz single-spoke resonator (SSR). There are 22 QWRs and 102 HWRs in the low-energy superconducting linac (SCL3), and 69 SSR1s and 144 SSR2s in the high-energy

superconducting linac (SCL2). The RF reference distribution system must deliver a phase reference signals to all low-level RF (LLRF) systems and BPM systems with low

phase noise and low phase drift. The frequencies of RISP linac are 81.25MHz, 162.5MHz and 325MHz, and there are 130 LLRF systems and 60 BPMs respectively for

SCL3, and 240 LLRF systems and 70 BPMs for SCL2. 81.25 MHz signal is chosen to the reference frequency, and 1-5/8“rigid coaxial line is installed with temperature

control. This paper describes the design, test results and operation during the beam commissioning of the low-energy superconducting linac. .
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Ref. line #1 (120m)

Ref. line #2 (120m)
Ref. line #3 (200m)

Ref. line #4 (100m) ?

- M.O :  in the middle of SCL2 (to minimize the length)

- Ref. line#1,  Ref.line#2,  Ref.line#3  =>  Tunnel

- Ref.line#4 (SCL1 was pended)

- 1-5/8” rigid coaxial line with temp. control (with heater)

RF reference distribution
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and humidity rackPhase noise and jitter of Master Oscillator

Extension (?)

Phase stability requirement from beam dynamics

Phase change depending on Temp. change

: Ref.line can be controlled within . ±0.2°C

Temp. ±2.5°C

Temp. ±0.5°C

Temp. ±0.2°C

L
L
R
F

Cavity pickup cable (3/8”)

RF referernce cable (3/8”)

RF referernce line (1-5/8”)

RF reference line

Installation for SCL3 RF reference line

OPI for SCL3 RF referencel ine

Temperature Control at SCL3 RF reference line 

Test Results of the RF reference for SCL3

Temp. measurement 

(within 40+/- 0.2 degrees)

Phase stability measurement 

(S11: <0.1 degree)

RF reference signal level at each LLRF
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