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Old type amplifier

Schedule of Upgrade
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used as an injector for Rl Beam Factory (RIBF since 2006.

- Three plate DC power supply were upgraded at the same time
(one power supply for two amplifiers)
- Several troubles such as cooling water leak deteriorated reliability. Stage
- #1 and #2 amplifiers were upgraded in FY 2013.

Troubles

Water leak (pin hole) N amlifier

+ The project started in April 2013

January 2014

- Commissioning (dummy load and power test) February 2014
| March 10 th, 2014 (scheduled)
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/ Abstract: New tetrode based amplifiers have been constructed for the RIKEN heavy-ion linac, so called RILAC [1], replacing 36-year-old
amplifiers to improve their reliability as a main injector for the RIBF accelerator complex. The RILAC is a DC machine and their frequency are

tunable between 18 to 40 MHz so as to be capable of accelerating heavy ions with mass-to-charge (m/q) ratios up to 28. The new rf amplifier is
based on a tetrode THALES/SIEMENS RS2042SK coupled with a tetrode THALES/SIEMENS RS2012CJ with a grounded grid circuit. The
maximum output power is 150 kW with a frequency ranging from 18 to 40 MHz. The amplifier was originally designed for K
Cyclotron. Since we have many experiences with this type of am
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Requirement: Input VSWR < 2 (Return Loss |S11| < -10 dB)

plifier, some modification to avoid exciting the parasitic modes which might
damage the cavity and/or the amplifier itself. Their construction started in April 2013 and installation was performed in January 2014. After the
installation their commissioning has been successfully made. Beam services started in March 2014, and the new amplifiers were operated

without any troubles.
: 1. RIKEN heavy-ion Linac (RILAC) \
RILAC consists of six variable frequency cavities (tanks) constructed in
1978. It accelerates various kinds of ions up to 4 MeV/u by varying RF were measured and/or tuned at =18 — 40 MHz.
frequency from 18 to 40 MHz. Beam service started since 1981. Since 2002, (@) Driver amp.: Input circuit (All Pass Network)

by adding six booster cavities, intense beams up to 6.0 MeV/u are provided
for experiments such as super heavy element (SHE) synthesis. RILAC is also

4. Low power test

Matching conditions for input and output circuits of driver and final amplifiers
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- The six amplifiers for RILAC; prototype (#1) was constructed in 1977. Driver (L) Rszmzugi s R
- The others were in 1978. | | AMPIIEr A 19% T Tp'ate I

- #5 and #6 amplifiers were upgraded in 1999 for SHE experiments. Jore N ";?rejieri’;’y ffm:f ®

(c) Final amp.: tuning of output impedance

Output test with a 250 kW dummy load - g Am..plmer;

Successfully achieved to output 150 kW. 5
- In load test at 36.5 MHz, it succeeded to 4%

obtain required accelerating voltages.
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(b) Final amp.: Movable shorting plate of input stub was tuned so that input
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3. Circuit diagram of amplifier
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New amplifiers for #1 and #2 are essentially A = oaf = oaf
the same as that for #5 and #6, originally Plate©@ —~ 02 — 02
designed for RIKEN Ring Cyclotron (RRC). ) 88 = B
- Tetrode RS2042SK coupled with | = = oaf
tetrode RS2012CJ with a grounded grid * o0zf 02
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VA _ e Ig@ T T Beam services using the new amplifiers started in March 10", 2014, on
Vimus ik RF g@_szi%tearte = 1@% schedule. They operated without any troubles so far at frequencies of 37.75,
DL ' OO 36.5, and 28.0 MHz, for seven experiments with eight ions: N, °N, *Na,
\ 7" harmonic mode Pre-amplifier » cathode filament Cathode Filament / \ 27A|, 4°Ar, 07N (for R|BF), BOKF, 130xa.
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