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ln[ A] = ln[ A]0 − J × t t1/2 = ln 2 / J
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UVolution Astrochemistry on Biopan 6 Foton M3 September 14-26, 2007 29 hours of direct exposition to the Sun



Feb., 2008



EXPOSE on the ISS



Space laboratories



UV‐olution :  FOTON‐3M / BIOPAN 6   September 14‐26, 2007



BIOPAN (FOTON)



PROCESS, AMINO : International Space Station •PROCESS – Expose‐E (Columbus) :  Feb. 2008 – August 2009 •AMINO ‐ Expose‐R (Zvezda) : March 2009 – March 2011 (1200 – 2000 hours of exposition)



EXPOSE (ISS)



Space laboratories UVolution Sample Holders ‐> (23 + 37) 60 exposed samples Experimental sets 2x2 flight samples : 2 exposed : vacuum, T, UV 2 not exposed : vacuum, T 2 ground samples : 2 lab control : vacuum, constant T Laboratory photolysis of each molecule (comp. Space vs. Lab. Results)



Space laboratories
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Space laboratories



EXPOSE



Space laboratories 9 mm MgF 2 window Sample deposited on window



9 mm MgF 2 window Sample deposited on window or gaz mixture



recovery of gaseous phase
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• degradation of solid film • release of gaseous compounds (lost in space ?)



Analyses :  ‐Transmission infrared spectroscopy 



UVolution: RESULTS Absorbance Spectra cell # CO202 (flight exposed): Black : before flight Green : after flight



Spectra cell #CO198 (flight not exposed): Red : before flight Blue : after flight



Glycine (NH2CH2CO2H) Glycine Cell #



exp/not exp Area before (3250‐2470) Area after (3250‐2470)



Variation



CO202



EXPOSED



32,3



28,7



‐11%



CO208



EXPOSED



25,5



22,7



‐11%



CO198



NOT EXPOSED



46,1



47,2



0%



CO199



NOT EXPOSED



28,1



28,2



0%



CO027



GROUND CONT.



28,2



28,3



0%



CO026



GROUND CONT.



31,4



30,8



‐2%



UVolution: RESULTS



Xanthine



Urea



Adenine



Guanine HCN polymer



Molecule J(s-1) / Space glycine 1,0E-06 adenine < 1,9E-7 guanine < 1,9E-7 xanthine 5,0E-07 hypoxanthine < 1,9E-7 urea < 1,9E-7 C3O2 polymer(*) 1,3E-06 polyHCN 8,0E-07 (*) CN band



Rel uncert. 10% 22% 69% 28%



Hypoxanthine Half Life at 1 AU (d) Half Life in ISM* (yr) 2185 8 > 11570 > 41 > 11570 > 41 4553 16 extrapolation > 11570 > 41 > 11570 > 41 1755 6 2834 10



I = 1,04 1013 ph.cm-2.s-1 at 1 A U (Thuillier & al. 2004 ) λ 10+09 > 10+09 2 10+08 3 10+08 *Dark Clouds



Results: laboratory simulations (H2/He lamp) Lamp flux ~ 5 1015 ph.cm-2.s-1



glycine phtolysis with lamp H2/He



Measured by N2O gas actinometry
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glycine adenine guanine xanthine hypoxanthine urea C3O2 polymer(*) polyHCN (*) CN band



8,6 10-6 2,7 10-7 < 2,7 10-7 1,3 10-6 3,7 10 -6 < 2,7 10-7 1,3 10-5 2,0 10-6



8% 60% -22% 40% -74% 100%



Half Life measured in the lab. (d) 0,9 30 > 30 6 2 > 30 0,6 4



Results: space exposition Vs. laboratory simulations



J = ∫ σ λ Φ λ Iλ dλ λ



Molecule



glycine adenine guanine xanthine hypoxanthine urea C3O2 polymer(*) polyHCN (*) CN band



J measured in space (s-1)



J' measured in the lab. (s-1)



1,0E-06 < 1,9E-7 < 1,9E-7 5,0E-07 < 1,9E-7 < 1,9E-7 1,3E-06 8,0E-07



8,6 10-6 2,7 10-7 < 2,7 10-7 1,3 10-6 3,7 10-6 < 2,7 10-7 1,3 10-5 2,0 10-6



J' extrapolated at 1 AU (s-1) (lyman α ) 6E-09 8E-10 < 8,2 10-10 4E-09 1,1E-08 < 8,2 10-10 1,1E-08 2E-09



Ratio J' extrapolated (space/lab.) at 1 AU (s-1) (lyman α ) (115-200 nm) 167 < 238 -125 < 17 -118 400



1E-07 1,5E-08 < 8,2 10-10 7E-08 2E-07 < 8,2 10-10 2E-07 3,5E-08



Ratio (space/lab.) (115-200 nm) 10 < 13 -7 
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