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Top: Obtained seismic models for the" crust’ fe§t)% i
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crustal thickness determination for inversion based
only on the impact taking into account lateral | #3(A15) | 2608| 366 | 17361 | 17018 | 342 | 48 | 21
variation in the crust. The crust ranges from 34 to
41 km. The mean crust can be estimated, due to the
highlands, to about 40 km.
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Lis primarily defined by the temperature at the

lower mantle. If such representatio the temperature s in the upper and lower mantle. Although complex models can be used ‘KH‘H Tn) |lw‘\} ‘w’ lf: ‘\‘ ’
.. R . . for more detailed studies, we ch rather simple thermal model, due to the low quality of the . — TART 5
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nevertheless induce a theoretical error in the ray tracing the temperature is provided by the |m,, st ‘,,- quation in spherical coordinates B s [ o 250 | 351 :‘u: m; :uﬂ 30 :Lly n‘ 3

. . L -
arrival time determination much smaller than 2sec. o : i

Crust 1050 ppm Th, model A Crust 1050 ppm Th. model B fable 1: Mineralogical models tested in the study for the upy

of s e 'H us note T, the temperature at the top of each layer. In addition to these

0.08 0.08 s ne  heat flux at the bottom layer, i.e. at the interface between the mantle and core of

o el In all the following tests, the surface temperature will be taken as 250 K, the thermal

006 = 008 o ictivity of the deep crust and mantle will be taken equal to 2 and 3.3 Wm='K~! respectively

004 o 0.04 The other paran of our model are the heating constant H,, in all layers and the thickness

and conduetivi of the top most regolith layer in the crust, actng as an inslator, Compared (0

0.02 0.02 a referer U, equivalent to a H value of 6.18 102 J/kg® with a Th/U ratio of

7, the crust is strongly enriched and the mantle are probably strongly depleted
emparaurec 0 20 Pemperaue ™" 0 Results: The temperature gradient in the mantle is mainly constrained by the depletion in U in both the
Crust 4800 ppm Th. mocel A Crust 4800 ppm Th. mocel B upper and lower mantle and the left Figure shows the space of acceptable values for these temperature.
\ ZZZ \ Zﬁ; We generally find temperature of 1073K (elastic lithosphere limit) and 1473K (thermal lithosphere limit)
00s cos  for radius of about 1400 km and 1000 km, comparable to the depth found in thermal evolution models
\ s \ ° [Spohn et al., 2001]. We find a peak probability at about 70% depletion for the upper and lower mantle
0w we in the PKT case compared to the Earth reference of 25.7 ppb and retrieve for the PKT crust a thickness
oot cor  of about 30 km from temperature constrains. This yields to about 8.2 ppb in U and 30 ppb in Th in the
0

50 R 0 2000 0 0 0 2000 mantle, values proposed for the abundance given by Waenke et al. [1977] and Taylor [1982]. In the
mean case, due to the smaller heating of the crust, we find a depletion in the range of 60-65%, providing
abundance by about 15% larger. Taking a mean crustal thickness of 40 km with 1010 ppb in Th and this

Moon Temperature pI'OﬁleS mantle value for the depletion, we find a bulk Th and U abundance comparable to the Earth values
within the error bars, and even possibly smaller.



