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All this chemical complexity starts
from the photodissociation of N2 & CHy4

High detail spacecraft observations

Need for detailed studies
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Table 1: Average dissociation yields for singlet states. States in
boldface characters have pre-dissociation yields less that 95%.
< fdis >
State 100K 150K 200K
b(1) 0.634 0.657 0.678
b(4) 0.994 0.994 0.994
b(5) 0.979 0974 0.968
b(6) 0.957 0.958 0.959
b(7) 0.969 0972 0.974
b’(1) 0.453 0.444 0.440
b’(4) 0.903 0.920 0.926
b’(5) 0.683 0.683 0.684
b’(6) 0.938 0.938 0.938
b’(7) 0.485 0.531 0.579
b’(8) 0.930 0.930 0.930
b’(9) 0.730 0.751 0.768
b’(10) 0.965 0.965 0.966
b’(11) 0.946 0.946 0.946
b’(12) 0.834 0.827 0.819
b’(13) 0.971 0.971 0.971

b/(14)  0.981 0.980 0.980
b/(15) 0.978 0.978 0.978
b'(16)  0.949 0.950 0.951
b'(17)  0.988 0.987 0.986
b'(18) 0.975 0.975 0.975
b(19) 0.975 0.976 0.977
c(0) 0.980 0979 0.978
c(1) 0976 0.980 0.983

¢(2) 0985 0985 0.985
c,(0) 0.109 0.133 0.155
c,(1) 0.689 0.694 0.699
c,(2) 0.800 0.797 0.795
c,(3) 0.826 0.826 0.827
c,(4) 0752 0.779 0.798
c,(6) 0922 0924 0.928
e(0)  0.925 0.927 0.928
e'(0) 0491 0.494 0.524
o(0)  0.951 0.959 0.962
o(1)  0.989 0.990 0.990
o(2) 0991 0.991 0.991
o(3)  0.990 0.990 0.990
S ROERIDNE 0 716 0.717

Yield

Pre-dissociation Yields

1.00

0.10

0.01

986 988

990 992

Wavelength (A)

i fdz's >=

L& s

J ox




Log,,[Emission Rate (cm™s™)]

Log,o[Emission Rate (ecm™s™')]

B X"

C-B
D-B ‘

—2.0

—2.5 |
-3.0

A*-X* “

a'-»X

E-A
w-a
| I

il

200 400 600 800
Wavelength (nm)

EVUV . . .

1000

-1.54

-2.5

"|d||]JII||m_mﬂ4m

-2.5]

-3.0 1

c' =X
-X

w
. .|‘ |‘.|

-2.5

-3.01

-2.5

-3.0

o-X

80

90 100 110 120
Wavelength (nm)

Emission Rate (cm™s™')

Emission Rate (em™s™!)

10°

107!

107?

1073

107

107¢(

10§

Lavvas et al. 2014

T T 3
1** Neg. [B+-X+] E

Vegard—Kaplan [A-X] 2" Pos. [C-B] J
3

‘|| Ll
400

Ll | |

Wavelength (nm)

A Ui ul | | §
600 800 1000
Wavelength (nm)

T T T T T T ?
60 km 1** Neg. [B+-X+] 3
2% Pos {[iC=B] SEl
E 3
E 3
M E!
‘ 3
L Jl ‘ n J | ¥ J A i |

200 400 600 800 1000




THE Ny GROUND STATE
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emission and modifies the peak emission altitudes

Altitude (km)

The N2 hot population reduces the CY(O, 1)
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s this variation consistent with observations!

Table 1. Comparison of Modeled and Observed Titan Limb Airglow Radiances SteVe n S e-t al . ZO | |

Observed Modeled Model Observed Modeled Model — Observed
Peak (R)* Peak (R)° Observed Peak (km) Peak (km) (km)
N, LBH® 136.0 £ 12.5 143.9 1.1 900 £ 55 933 33
N, VK¢ 67.8 £7.4 52.0 0.8 900 £ 55 928 28
N I° 31.8 £4.8 47.4 1.5 900 £ 55 956 56
N II 1085 A 41+02 4.5 1.1 900 £ 55 996 96
BH I(1) 2.0+ 0.3 1.6 0.8 900 £ 55 1009 109
CY(3.,4,6) 6.5+04 1.4 0.2 1000 + 55 1014 14
CY(0,1) 1.4+£0.2 42 + 1.9f 3.0 1000 £ 55 1120 120
CY(0,2) 0.9 + 0.2 0.7 + 0.3° 0.8 1000 = 55 1080 80
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CONCLUSIONS

High resolution Ny cross sections have major
implications for Tritan’s photochemistry

The high quality observational constraints from
Cassini/Huygens mission necessitate the detalled
description of the complex processes taking place In
Trtan's atmosphere.
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