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We have previously (1) used the theory of Intererting
continua (2,3) te syntkesize the Hugoniots of lunar rocks
from treir individual minsrsl equations of stzte, Tre
yressure-dersity, tewrrerasture, shock velocity srd ysrticle
valoclty states were determined and irf~rences rmale as to
the righ pressure thase crystal structures present, e
have exarined furtrer the effects of tke intersction of the
mineral grains on thte calculated shock states and demonstrated
that although the rrecsure-density, shock and particle
velncity states are relstively insensitive to tte mineral
gralr interzeti~n model assumed, the shock temreratures of
the individu2l mwinerals species depernd critically upon the
interaction assumpticns., Ve have explored the rarge of
acceptable interactlion medels or thermedynamic grounds in
terrs of the mineral interaction energy ¢l in the Rankine-
lugoniot energy eguation for each one of tre ninesrals (4),

gl - ! - [ngfé U]'l [ni P (U-u) + Qi]

where n and nl are the volume fracticns of the rineral i
at the initial and stock states and E, P , P, U, and u are
the internal energy, density, pressure, shock and particle
velecity respectively.

The range of interactien energy, Qi, which 1s thermo-
dynemically allowed is found te vary from s maximum value,
which corresponds te the state of isentropic cempression of
the lewest specific entropy mineral, down te a2 minimum value
which corresponds te a state eof maximrur entrcpy (all minerals
at same tewperature)., In general the temperature beunds
derived frem these calculatiens, are smaller than previously
deterrined, either by assuming that the mineral temperatures
are given by tre individual mineral Hugoniot (5), nr, that
the interaction energy is zere (1), i.e., the flew ef heat
between grains is just cempensated by the mechanical inter-
actien energy. Mereaver, the relative magritude of the
terperatures are in some cases the reverse of those previeusly
deterwined,
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IMPACT SHOCK TEMPERATURES
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For example, the effect of the interaction energy on the
individual miraral temperatures at 8 shnck pressure of

1CC kbars 1s shown in figure 1. The rock is lunsr sample
15,418 and is considered to te a mixture of plagleclase
(7%%7 vel) and pigesnite (26% vel). Referring to figure 1,
larger values of interaction energy cerrespend t» less heat
transfer batween minerals., The range of allowatle inter-
sction energies is delineated en the figure and results in
a maximum spread of sheck temperatures of 350K for the
rlagiecclase, and 320K fer the plgeonite, Tre shock tem-
perstures calculated with the assumption of zere interaction
energy (pletted en the ordinate in figure 1) =2ve reverced
ir ralsztive raenitude from the trerradypamicenlly odrissible
enlutinns,
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FIGURE 1

Sheck temperatures of mirerals in Junar
sample 15,418 as a function ef mineral
interaction energy. Sheck pressure is
10C kbars. Folnts cn ordinate axis are
mineral temperatures when interaction
energy is zere.
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