Environmental radiation issues at the neutrino
factory
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I - Proton hinac, proton synchro

I'he problem: 1000 x CERN-PS

Rule of thumb:
I 'moof dit = one order of magnitude reduction

——= direct radiation from protons and proton-induced
cascades 15 no environmental problem (but may
cause problems for machine maimntenancel

However. potential environmental problems anse from

o ugseous (N HOL 150 )
and aerosol (7Be. ) radioactivity

« oround water actvation (*H, 22Na.. ..}

Presently, the maximum dose from CERN activities (o the
population outside CERN s typieally 1 of the allowed
Lomit of 3,103 Sv (= 30 mrem )

=== special precautions must be taken to reduce
radioactivity im the exhaosts and avond
aquiferous lavers around the machine tunnel,
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Shielding Around Booster Tunnel at 16 GeV
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Figure 6: Kesults of dose measuremnents by the CERN monitoring stauons for the year 1998, The mesan naturzl

conmma and neutron backgrounds of 718 WSy and T USy are assumed. respectively.



2 - l.ost muons

Rule of thumb:
I of dirt = (1.5 GeV of energy loss

The pion decay channel, muon caprure,. muon cooline and
muon acceleratnon are all horizontal.

et the maximum muon range 15 100 m of dirt,
sasily accommodated by an undereround
installation

R as 4 substantial amount of energy s dissipated.
care should be taken w avoid agquiferous lavers



3 - Neutrino radiation
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Summary

I. The neutrmo tactory must be built deep
in the molasse (20 m seem sale).
Aquiferous layers and gaseous radioactivity
are the dominant problems

2. 'The neutrino radiation dose 1s
comparable to the one tfrom natural
radioactivity. A 'nearby’ exiting neutrino
beam must either exit within a designated
radiation zone, or be avoilded altogether



