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The Big Picture
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O> as a biosignature
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Sources of O»

e Jransient:

e Lightning:
3(H20/COZ)+ No—> NO + O +3(H2/CO)

 COy photolysis:
COs+ hv—>CO + O
O+0+M—7>0,+M

e Persistent

e |ife:
H-O + COs —> CH-0 + Oo

 Hydrogen Loss



History of Oo
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What is a tfalse positive”?

Abiotic O» > Proterozoic O —> FALS

- POSITIV




(the nuts and bolts)



Chemistry

e COpo:

CO2 + hv—> CO + O
CO= A o Spin forbidden

» Catalytic cycles:

CO+0OH—>CO2+H
Oo+H+M—>HO> + M
HO> + O —> O» + OH

CO + 0O —>COs2
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Global redox balance

 Global redox balance;

Dout(Red) + Pow £

%}S@ﬁ%

CDeSC(HZ) + 2@5

e Global redox balance is then:

CDout(Red)

— CDesc(HZ)




Atmospheric redox balance

 Atmospheric redox balance:
CDvoIc(Red) + CDout(OX) — CDout(Red) + CDesc(HZ)

* |Including global redox balance:
CDout(OX) — CDout(Red)

We ensure this with the boundary condition on Ho.



Boundary conditions

* Piston velocity:
Vp = Kaif(X)/Zfiim

* Deposition velocity:
Vdep(X) = VplapX - [X]ag]-C/nx

a(X)epX
Atmosphere E
________________________________
[X]iop L itm
[X] bottom ~40 pHm
___________________ ﬁ.----------- )
Ocean
[X]

Kharecha et al., 2005 (Geobiology)



some results
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O, Mixing Ratio at Surface
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Ihe lakeaway

e Little O2 (or O3) produced

around F- and G-type stars 70t
60 |
* Modest (and potentially = 50t
detectable) Oz around a K- £ 49
type star 8
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< I
01 : M (range)
* Detectable O2 around M-type ol = S0

stars in some cases
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Questions?

e Little O2 (or O3) produced

around F- and G-type stars 70t
60 |
* Modest (and potentially = 50t
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* Detectable O2 around M-type ol = S0

stars in some cases
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