Triton AtTriton’s atmosphere in 1989:new lab data, new profilesLeslie Young (SwRI)Glenn Stark ()Ron Vervack (JHU/APL)

Triton AtStart with the SummaryRight 1

UVS occultation 550-650 �, T vs. r, lN2 continuum cross sections, s(l)UVS occultation 800-1000 �, T

l)Radio occultation, f vs. rN2 refractivity, nSTP474-703 km

(Nlos)point-by-pointNlosInvert NlosInitialnumber density, n(r)pressure, p(r)

Improvednumber density, n(r)pressure, p(r)temperature, T(r)

ThermalmodelsEnergy sources, sinks

Initialnumber density, n(r)pressure, p(r)temperature, T(r)

Heady excitementand wild speculation

previously thought

Triton AtVoyager (1989) occultation data

00.20.40.60.8100.40.81.21.620 transmission phase error (radians) altitude (km)UVS Channel 9(587.53 to 596.79 �)UVS Channel 49(957.90 to 967.16 �)Radio egress

Triton At¥UVS transmission . altitude and wavelengthÐÐÐÐe¥Radio phase delay ÐfÐÐ

Triton AtN2

-20-18-16-14

Cross section (cm

2

)Wavelength (�)c4c3UVS Channel 49(957.90 to 967.16 �)

Triton At2¥Four bands used in this analysis (cÕ(0), c(0), b(4), b(3))Ðcceleratorn, 1997, 1998, 1999ÐÕ 1, 268, 201.)ÐÐIntegrated cross section (cm2 �)Predissociation width (�)c41.11 x 10c

Triton At

1516171819202122230

Nlos (cm

-2

) altitude (km)Radio egressUVS Channel 49(957.90 to 967.16 �)UVS Channel 9(587.53 to 596.79 �)

2122230

) altitude (km)Radio egress

Triton At¥ from N continuum transmissionÐSimple BeerÕs lawÐ, where¥ from N line transmissionÐÐNÐ¥ from radio phaseÐ

=e-Nloss s»F¤sldll0l0+DlòF¤ll0l0+Dlò

»e-Nlosslll0l0+Dlò=4pnlNL

Triton AtNlos

1516171819202122230

1989 UVS N2 lines

(43 K)

1989 isothermalupper atmosphere (104 K) altitude (km)

Nlos (cm

-2

)1989 Radio1989 UVS N2 continuum1997 Stellar Occultation

1516171819202122230

1989 UVS N2 lines

(43 K)

1989 isothermalupper atmosphere (104 K) altitude (km)

Nlos (cm

-2

)1989 Radio1997 Stellar Occultation

Triton At¥Fit UVS and radio with (small-planet) isothermal modelsÐ¥Upper atmosphereÐÐ¥Lower atmosphereÐÐ¥Comparison with 1997ÐNÐ

N N r rr rH rH Hr Hr los los o

= æèç öø÷ -éëê ùûú + -æèç öø÷ é ëê ù ûú ( ) exp/ 0 3 2 0 0 0 0 1 98

Triton At 00

Temperature (K)Altitude (km)stellar occ1989 UVS and radio occs, new temperature profile (example)1989 UVS and radio occs, previous temperature profiles 0

Temperature (K)Altitude (km)stellar occ1989 occs, new profile1989 occs, previous profiles

Triton At¥Invert the Òspliced isothermalÓ profile from aboveÐÐ¥Implied heating differs from previous modelsÐ YelleÐÐ2ÐÐ¥Lower atmosphere (<90 km): colder in 1989 than in 1997ÐÐ

n r r dsN s ds s ds s r los ( ) ( )

= - -

¥ò1 2 2 2 0 p