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In the high intensity Sroton accelerators� solid state 
amSlifiers using high SoZer Metal-2[ide-Semiconductor 
)ield (ffect Transistors� M2S)(Ts� Zere not used often 
Eecause of the radiation effects� In ��1�� &(RN starts the 
R	' to use a ZideEand accelerating cavity system to 
reSlace the e[isting R) accelerating system in the 3S 
Eooster >1@� And the system includes many high SoZer solid 
state amSlifiers to drive the cavities� %y the long-term 
collaEoration efforts� it Zas found that a comSensation 
scheme to adMust the Eias current of M2S)(T Zill e[tend 
its life time� AmSlifiers Zere tested Zith the gamma rays at 
QST-Takasaki and Zith the mi[ed radiation fields in the 
&+ARM� &ern +igh energy AcceleRator Mi[ed field�facility� 
&omSaring the results from Eoth facilities� it is also SossiEle 
to evaluate the Single (vent (ffect� S((� and neutron 
effects� 

In ��1�� Ze irradiated tZo sets of 1�� : solid state 
amSlifiers Zith different dose rates at the QST-Takasaki� 
All amSlifiers use 9R)1�1* M2S)(T of Microsemi &o� 
Zith radiation comSensation circuit and R) auto-level 
control looS to keeS 1�� : outSut constant� The devices 
Zere Srotected Zith thermal sZitches and fuses to avoid 
over heat� These amSlifiers Zere located at the Sositions of 
the dose rates of 1� *y�h and � *y�h� )igure 1 shoZs an 
amSlifier irradiated Zith the dose rate of 1� *y�h� The 
M2S)(T has high 'rain-Source Ereak-doZn voltage of 
1�� 9 and it Zill Ee used for the &(RN 3S Eooster R) 
Eased on the measurements at the --3AR& MR >�@ and 
other Slaces� 

In total� ���� k*y and �1� *y Zere irradiated� The dose 
Zas measured using Alanine dosimeters� Amino-gray� The 
gain variation Zas measured EetZeen ��� M+] and � M+]� 

%oth amSlifiers shoZ an e[cellent staEility of less than 1 d% 
variation� These amSlifiers Zere shiSSed to &(RN for the 
test at the irradiation facility� &+ARM after reSlacing 
M2S)(Ts� At the &+ARM� ���� × 1�16 Srotons on target 
Zere used� Total Ioni]ing 'ose� TI'� of 1�� k*y� 1-Me9 
neutron eTuivalent fluence �cm-�� of 1��� × 1�1� and +igh 
(nergy +adron-eTuivalent fluence �cm-�� of ��� × 1�1� Zere 
irradiated� *ain variations for Eoth tests are shoZn in 
)ig� �� In Eoth cases� the gain variations are less than 1 d% 
and the comSensation scheme Zorked Zell >�@� The result 
suggests the maMor effect EeloZ � k*y irradiation on the 
amSlifier using 9R)1�1* is TI'� 

The radiation results in ��1� shoZ that the solid state 
amSlifier can Ee used at the 3S Eooster for many years if 
the M2S)(T is SroSerly adMusted according to the TI'� 
The test Zill Ee continued at Eoth QST and &+ARM� 

In Sarallel� radiation damage test on Access 3oints >�@ 
and caliEration test of 2S/ dosimeter >�@ Zere Serformed�  

The Zork is suSSorted Ey )acility-service system of QST� 
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)iJ� 2� *ain variations of the amSlifiers using M2S)(T� 9R)1�1*� 
%oth results at QST-Takasaki and at &+ARM are consistent�
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)iJ� 1� The setuS of irradiation test of solid state amSlifier �left� at 
the QST� Middle and right shoZ the setuS to test M2S)(Ts Zithout
R) SoZer�
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