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tively. We do not fully understand the differences between peaks but point out that the
primary interactions that do not occur on N, most likely occur either on H, or He in
cryogenic sections or with machine materials.

Monte-Carlo simulations performed by Gabriel et al. (not shown here) are in good
agreement with the spectrum of Fig. 5 derived from slopes [3]. They furthermore indi-
cate that about 80% of the neutrons at 200 cm from the beam line are albedo neutrons,
1.€. , scattered from tunnel walls. This was tested experimentally by repeating certain
runs at 39 cm from the beam line (Position 2, Fig. 2). The result was consistent with the

expected radial distribution for the direct fluence, assuming that the albedo flucnce is
uniform across the tunnel section.

Integration over the ‘‘slope’” z-distribution of Fig. 4a and correcting for the
albedo fluence gives a value 10 neutrons produced per 900-GeV proton passing A-17 and
per g cm2 of N, target. A similar calculation based on an integration over the intercept
z -distribution (Fig. 4b) gives 5X 10 neutrons produced per passing 900-GeV proton.
We caution the reader that this latter value is not well understood, is subject to the
vagueries of machine operation and will likely vary widely from place to place around a
given accelerator ring.

The above observations suggest a common ‘‘filter” for the neutrons, regardless of
the nature of the original interactions which produce the parent cascade. Prominent
parts of the filter must be the iron magnet yokes as well as the concrete tunnel lining.
The neutron field dominates the tunnel radiation field in terms of absorbed dose to tis-
sue. Because of their capability of producing lattice defects and transmutations, neu-
trons of energy E_ > 150 keV are the most important potential cause of radiation dam-

age to solid state electronic devices in accelerator tunnel environments similar to those
studied [1].
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