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1. Introduction 

Studies of residual radiation leveles concerning to 

KENS are reported. The saturated activities of produced 

nuclide in samples (of materials exposed to either the direct 

or the scattered beam of 500-MeV protons from the KEK Booster 

Synchrotron) were obtained by analyzing a pulse height dis- 

tribution measured with a Ge(Li) spectrometer. The residual 

radiation levels were calculated with using the obtained 

saturated activities. 

Y-ray spectrum measurements near accelerator structure 

were also done by using a pure germanium detectors and the 

decay cureves of residual activities were calculated with 

the same method used in the sample exposure. 

2. Measurement of Nuclides Induced in Various Materials 

0.1 cm thick samples of Al, Fe, stainless steel and Cu 

are placed at the beam dump entrance and the surface of the 

extraction septum magnet of the KEK Booster Synchrotron. 

At the sureface of the extraction septum magnet, the samples 

were irradiated with the secondary particles produced by 

500 MeV protons. (secondary particle irradiation). The 

gamma-ray activities of the samples were detected with a 

Ge(Li) detector having a detection efficiency of 10% compared 

to a 3"$ x 3" NaI(T1) detector coupled to a multichannel pulse 

height analyzer. Fig. 1 shows the saturated activities per 

incident high energy particles (230 MeV) for the Al and Fe 

samples. The incident beam intensity for the direct exposure 

was obtained using the reaction 
27 
Al(pr spal.) 18F. In the 

case of the secondary particle irradiation, it is very dif- 

ficults to known the total particle flux. So the high-energy 

particle flux above 30 MeV was calculated with the saturated 

activities of 
27 
Al(n, x) 

22 Na and the average cross section 

is 20 m barn. From Fig. 1, neutron contributions were clear- 

ly seen in the secondary particle irradiation. 

The exposure dose rate after irradiation time tir and 

cooling time tc is given by 

D(d) =I0 :: Qi.ri. [l -exp(Aitir) 1 exp( -Xi.tc)/d2, 

i=l 

R/h/cm3 

where 

IO= incident high energy particles (230 MeV)/sec, 

Qi= saturated activity of i-th nuclide, Ci/cm3 

per high particle 

Pi= specific gamma-ray constant, R/h/Ci at 1 m, 

Ai= decay constant of i-th nuclids 

(1) 
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