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Abstract

RadMon is the radiation monitor which is developed at CERN to measure the radiation dose, neutron flux and high
energy particle at the same time. We are collaborating with CERN for the consolidation and upgrade of the CERN PSB RF
system which may include the replacement of the present ferrite-base RF accelerating system by the new FT3L magnetic
alloy cavity system. The FT3L cavities will be driven by the solid state amplifiers beside of them. To evaluate the radiation
damage on the solid state amplifiers in the PSB tunnel, we measured radiation damage on the FET using the J-PARC MR
beam. We located the FET’s and the radiation monitor, RadMon, downstream of the collimator where the radiation level is
the highest in the ring. We measured the variation of bias characteristics of the FET’s during the machine operation. The
accumulated dose during the experiment became higher than 12 kGy which is much higher than the expected dose in the
CERN PSB tunnel. Based on the measurements, we decide the FET for the solid state amplifiers. The beam acceleration

test using the amplifiers will be performed in this year.
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Figure 1: Upper:Ferrite-loaded PSB cavities. Lower:5-gap
FT3L cavities for PSB.

2. RADMON
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Figure 2: Solid state amplifiers for CERN PSB FT3L cavi-
ties.
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Figure 3: Upper: RadMon. Lower: Deported Module.
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Figure 4: Collimator section. The power FETs and Rad-
Mon are located on the desk downstream of the beam col-
limator. The collimator, the desk and quadrupole magnets
near the collimator are covered by the movable shielding.

Figure 5: RadMon and deported modules are located near
the FET's to measure the radiation. The FETs and Radmon
units were located on the table. Two sets of RadMon which
control two deported module No. 1 and 2 are located in the
subtunnel where the radiation is very low.
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Cenfiguration & Devices

Figure 6: Bias characteristics of FETs. Regularly, Vg_g
of FETs were excited to measure the variation of charac-
terisitcs of Ip. The voltage between the gate and source of
FET is ramped in 1 ms. The currents of FET were mea-
sured by the ADC in the local control room of the MR.
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Figure 7: From Top to Bottom, Variations of TID, neutron
fluence and SEU measured by a RadMon 3.
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Measured and extrapolated doses
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Figure 8: TID and number of delivered proton on target
during the FET test. Up to 12 kGy, the measurements were
continued.
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Figure 9: Variation of bias voltage by the irradiation. Four
type of FETs were tested.

4.3 Single Event
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