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AERONUTRONIC '-501 LUNAR RADIOACTIVITY

Because »f t*e lack nf an atmosphere cosmic ray prinary
radiation will inter ¢t with tte surface material to form secondaries
and finally gamma rays As shown in Figure > 4 tre primary cosmic
radiation will decrease as t*e lunar surface is approached and
because nf solid angle co~siderations will apprnact a limiting value
of ore half at 're surface I~ the assumed lunar surface these
primaries *ave a mean free pat~ of about one meter The absorption
lemgt~s for the secondaries “dave been arbitrarily set at 167 gm -
«m~° for the “ard ¢~mponent and 5 gw ¢m? for the soft

Aot“er probier that may be considered is the contribution
to the countirg rate by th¢ radioactive 24s, ra¢ n Since radon condenses
at t-e temperature of ='¢ dark side of the moon it is possible that it
would flow to the ¢old lurar surface nearly as fast as it is tormed,

producing a surface layer of radinactivity

A furtker refinement of the measurement of lunar radioactivity
would be tne determination of the energy of the gamma rays This will
allow tre relative amounts of potassium, uranium and thorium contained
in the surface to be ascertained In addition the spectrum of the
seutror capture gamma rays produced by ¢nsmic radiation may be mcasured
and provide estimates of the concentration of such elements as iron,
manganese and silicon Induced radicactivity as well as annihilation
radiation (0 51 MeV) may also be detecrible T“e most prominent gamma
rays from the naturally radinactive elements are stown in Table 5 3
arnold!® has measured experimental spectra witn large samples of
nsimulated condrite' and it appears from thnis preliminary informat ion
that sufficient discriminarior can be obtained for identification of
rhe naturally occurring isotopes

5 & INSTRUMENTAT ION

From Figure 5 % it is apparent that if the lu;cr surface has
a composition similar to that of stone meteorite, bot the primarv
and induced cosmic radiation intensity may be of about the same
magnitude. It will be advisable therefore to employ anticoincidence
counrters to eliminate or at least reduce the cosmic ray background.

The circuitry could be arranged so that both the gamma rays
from the surface and tte ambient cosmic radiation can be measured
simultaneously. The counting rate will probably be low so that real-
i ime telemetry c(an be employed at & bandwidth of about 1 cycle The
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SIMULATED WALLED-PLAIN

FIGURE 9.1



FICURE 9.2 SIMULATED LUNAR CRATERS
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