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[H2O] = Γ•(C0/C1 – 1) 
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SETN	  

=	  (2.3±0.3)×1020	  [H2O]/cm2	  Avg	  [H2O]	  

=	  0.013±0.002	  wt%	  WEH	  
=	  187±33	  ml/m2	  
=	  (6.3±1.1)×1020	  [H2O]/cm2	  

[H2O]	  

~99%	  sequestered	  at	  dawn	  
terminator	  (conservaMon	  of	  mass),	  
extends	  lifeMme	  by	  ~100×	  
LifeMme	  ~	  105	  sec	  ×	  100	  =	  107	  sec	  

Solar	  wind,	  ~108	  [H2O]/cm2/sec	  

Micrometeoroids,	  <108	  [H2O]/cm2/sec	  

Known	  exogenous	  sources	  too	  small	  by	  5	  orders	  of	  magnitude.	  
Diurnally	  varying	  hydraCon	  must	  be	  indigenous.	  

PhotodestrucMon	  rate	  
=	  2.3×1020	  /	  107	  	  
=	  2×1013	  [H2O]/cm2/sec	  



SETN	  

Problem	  with	  outgassing	  primordial	  inventory	  
Resupply	  rate	  =	  PhotodestrucMon	  rate 	  =	  2×1013	  [H2O]/cm2/sec	  

=	  ~20	  Earth	  total	  oceans	  over	  4.5	  Gyr.	  

Outgassing	  20	  Earth	  oceans	  
of	  primordial	  water	  =	  absurd,	  
implausible.	  

LifeMme	  extenders:	  
•  ×2	  –	  half	  of	  Moon	  not	  in	  

Sun	  
•  ×?	  –	  self-‐shielding	  
•  ×?	  –	  recycling	  within	  

collisional	  atmosphere	  



Alternative Estimates for 
Diurnally Variable 
Atmosphere/Water 

•  Apollo	  17	  Lunar	  Atmosphere	  ComposiMon	  Experiment	  
EsMmated	  post-‐dawn	  density	  at	  surface	  ~107	  mol/cm3	  
Integrated	  column	  =	  6×1013	  mol/cm2	  (200	  K	  H2O)	  
LifeMme	  =	  105	  sec	  (no	  shielding)	  
PhotodestrucMon	  rate	  ~	  109	  [H2O]/cm2/sec	  
Solar	  wind	  supply	  is	  1	  order	  of	  magnitude	  too	  small.	  

	  
•  Near-‐IR	  Reflectance	  at	  2.8	  µm	  

Minimum	  thickness	  =	  1.4	  µm	  monolayer	  
EsMmated	  average	  ~0.1	  wt%	  [H2O]	  =	  7×1015	  [H2O]/cm2	  
LifeMme	  =	  107	  sec	  (assume	  shielding)	  
PhotodestrucMon	  rate	  ~	  109	  [H2O]/cm2/sec	  
Solar	  wind	  supply	  is	  1	  order	  of	  magnitude	  too	  small,	  with	  
favorable	  assumpCons.	  
If	  monolayer	  is	  1	  mm	  thick,	  solar	  wind	  is	  3-‐4	  O	  too	  small.	  



• Water at dawn peak = ~190 ml/m2 
• Water is mobile – intercept it above surface for 

“moisture farming”. 
• Equilibrium water density requires resupply from above 

(exogenous) or below (indigenous). 
• Resupply rate is far too great for solar wind – only 

source not currently ruled out is indigenous. 
• Definitive test requires equatorial landed mission; stick 

a probe in the ground, measure gas aboveground 
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