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Correla5on:	
  LEND	
  CSETN	
  to	
  Diviner	
  Temperature,	
  >75°	
  

ρ	
  =	
  0.69	
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  evidence	
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  correlated	
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  regolith	
  temp	
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  EFS	
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Diurnal	
  Temperature	
  Varia5on:	
  Diviner	
  vs	
  Local	
  Time,	
  >-­‐75°	
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Diviner South Polar (< -75°)  
Temperature Insolation Grids vs Lunar Local-Hour 
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-­‐  Profiles,	
  EFS	
  and	
  PFS	
  
-­‐  Diurnal	
  power	
  ∝	
  Amplitude(F1)2,	
  FFT	
  
-­‐  Diurnal	
  power:	
  EFSpower	
  >>	
  PFSpower,	
  4x	
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  -­‐75:-­‐90,	
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  Local-­‐Time	
  Observa5ons	
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LEND CSETN South Polar (<-75°) 
Epithermal Insolation Grids vs Lunar Local-Hour 
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-­‐  PFSpower	
  >	
  EFSpower	
  	
  à	
  Opposite	
  Regolith	
  Temp	
  Predict	
  
-­‐  F-­‐tests	
  of	
  variance(EFS,	
  PFS)	
  à	
  Significantly	
  different	
  
-­‐  North	
  equivalent	
  ….	
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North	
  and	
  South	
  (75	
  to	
  90)°,	
  	
  Slope	
  Aspect	
  Profiles	
  
	
  

-­‐	
  	
  	
  	
  Diurnal	
  power	
  increases	
  EFS	
  to	
  PFS	
  à	
  Opposite	
  Temp	
  Predict	
  

-­‐  N	
  and	
  S:	
  Insola=on	
  dependent	
  response	
  
-­‐  Suggests:	
  Cycled	
  H,	
  0.012%	
  WEH,	
  12	
  ppm	
  à	
  Max	
  at	
  [9,7	
  am]	
  



North,	
  South:	
  EFS	
  vs	
  PFS,	
  24-­‐hr	
  wavelength	
  power	
  (F1),	
  45°	
  to	
  90°	
  

>±75°,	
  Diurnal	
  Hydra=on	
  à	
  PFSpower	
  <	
  EFSpower	
  
>±63°,	
  Diurnal	
  Hydra=on	
  à	
  PFSpower	
  increase,	
  opposite	
  temperature	
  
<±66°	
  to	
  74°,	
  Regolith	
  Temperature	
  à	
  EFSpower	
  >	
  PFSpower,	
  Mare	
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Conclusions	
  
	
  

1.	
  	
  Polar	
  La5tudes,	
  >±75°:	
  LRO’s	
  LEND,	
  LOLA	
  and	
  Diviner	
  instruments	
  -­‐	
  Suggest	
  
hydrogen	
  is	
  being	
  diurnally	
  cycled	
  at	
  the	
  surface.	
  

	
  	
  	
  	
  	
  à	
  	
  	
  No	
  evidence	
  of	
  regolith	
  temperature,	
  EFS	
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  PFSpower	
  >	
  EFSpower,	
  F-­‐tests	
  significant	
  	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  à	
  	
  	
  Cycled	
  H:	
  	
  [0.012%	
  WEH,	
  12	
  ppm]	
  at	
  dawn	
  towards	
  PFS	
  [7	
  to	
  9am]	
  

	
  	
  	
  	
  	
  à	
  	
  	
  H	
  pumping,	
  (Schorghofer,	
  Aharonson	
  2014),	
  110-­‐130	
  K,	
  Lats,	
  H	
  
	
  

2.	
  	
  Upper	
  La5tudes,	
  N	
  and	
  S(>63)°:	
  	
  PFSpower	
  increases,	
  opposite	
  temps	
  (EFS)	
  	
  
	
  	
  	
  	
  	
  à	
  Suggests	
  diurnally	
  cycled	
  H	
  increase	
  towards	
  pole:	
  

	
  

3.	
  	
  Mid	
  La5tudes,	
  ±(45°<	
  75)°:	
  	
  Regolith	
  temperature	
  dominates	
  the	
  flux	
  
modula=on,	
  EFSpower	
  >	
  PFSpower,	
  e.g.	
  Mare.	
  

	
  	
  	
  	
  à	
  	
  Livengood	
  et	
  al.,	
  Cycled	
  H	
  concentra=ons	
  may	
  be	
  overes=mated	
  
	
  

5.	
  	
  CSETN	
  Fast	
  Neutrons	
  à	
  Shallow	
  depth	
  (top	
  several	
  cm)	
  
	
  
6.	
  	
  Alterna5ve:	
  	
  Regolith	
  Temperature	
  can’t	
  be	
  excluded.	
  	
  EFS,	
  PFS	
  diurnal	
  
power	
  dependence	
  on	
  regolith	
  composi=on	
  à	
  Thermal	
  waves	
  differ	
  	
  

	
  

7.	
  	
  Future:	
  	
  Mid-­‐la=tudes:	
  Highlands	
  and	
  Mare,	
  Subsurface	
  thermal	
  modeling	
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