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Dragonfly Sensors for Thermal Reconstruction (DragSTR)

- (NASA) In-depth thermocouples to back out the
aerothermal environment and understand the
Thermal Protection System (TPS) material response

- (DLR) Radiometers, total heat flux sensors, and

radiative heating from CN and vehicle dynamics

-

Dragonfly Atmospheric Flight Transducers (DrAFT) Data Acquisition System (DAS)

- (NASA) Hypersonic pressure transducers on the
forebody for atmospheric and aerodynamic
reconstruction
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© COSSTA Aerothermal (C) &
Broadband Radiometer (R)

Radiative heating is sensitive to the amount of CH,

We need the atmospheric composition to reconstruct DrEAM data
DrEAM measurement range is for altitudes ~500 to 180 km

The CH, uncertainty bound for upper altitudes is ~0.9 to 2.2%.
DreEAM will make narrow band radiative heating measurements of

CN Violet & CN Red at three backshell locations. 2
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COmbined Sensor System for Titan Atmosphere (COSSTA)

pressure transducers on the backshell to quantify

- (DLR) Two boxes (1) Digital Processing Unit and (2)
Multiplexing Signal Conditioner which collect DrEAM
instrumentation data for transmission back to Earth
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CH, abundance as a function of
altitude as measured by Cassini

occultation T78l, multi-band fits
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Cassini/VIMS solar occultations: CH4, CO and
evidence for C2H6 absorption” Icarus 248 (2015)

Escape

Sunlight Electrons Ions

Thermosphere

/Ionosphere 107

N, = N;, Nt N

CH4— CHJ, CH3 710

10
Heavy Ions

HCN CsHs 10+
hv+ CH4 —=CH3+ H * * 10-

CES S
CH +H,+H Mesosphere —10-2

Pre-equinox 10

R Detached Haze

Post-equinox 10°

Main Haze 10

Condensation Stratosphere —10°

C5Hg, C,H,, CoHg, HCN
30 100 ¢

| CH4 Clouds = Troposphere
Lakes 140 160 180 200

Temperature (K)

Maltagliati et al “Titan’s atmosphere as observed by

By inferring CH, abundance, provide insight into chemistry
mechanisms found in Titan’s mesosphere.
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