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Sciencesoal: Answerthe highestpriority investigations as —
identified by theVenus Exploration Analysis Group (VEX B

relative to Solar

|.  Atmospheric Formation, Evolution, and Climate Histi Rl

A. Atmospheric Formation and Evolution L e | S e
1. Noble gases (AMU)
2. D/H,1>N/“N
B. EnergyBalance, SupeRotation andGreenhouse
C. Cloud and Haze Chemistry aDgnamics
lI. Evolution of the Surface and Interior
A. [I-A-2 is also about measuring noble gases VenusXe(9 isotopes):
B. X A Depleted / Kr
A Fractionated in mas:

. . ) ) A Comparative
Science requirements were provided in a peer * panetology will help

reviewed paper Chassefierest al., 2012): determine the

processes involved

I ————————————, In the distribution of
Measured parameters Precision (%) noble gases

Concentrations of major isotopes

Required precision on noble gas and stable isotope measurements.

(“He, 2°Ne, 35Ar, “OAr, 34Kr, 13Xe)
Helium isotope ratio (*He/*He)

Other major isotope ratios

(_'UNe‘,t_'_'Ne: 51'A]."| 5HAI.: 828 3'3('Kl"r'MKl': 129,131 -1 $l;xe“i|5l)xe
Minor isotope ratios (*'Ne/*?Ne; 7#8%r/*¥Kr;

124 - l!h‘xe‘,rl",(\xe)




VERITAS Mission ¢

(Venus Emissivity, Radio Science, INSAR, Topography, and Spectroscopy)

Earth at launch

AUse of LMdeveloped MAVEN bus

AType IV trajectory cart

A 27-month cruise, with launch in
November 2021 in EartRarthVenus
Type |V trajectory

AVOI in February 2024

A 8.6 months aerobraking to achieve
216 km orbit at 88.%5inclination

A 3-Venus cycle baseline science

Venus at launch @

Venus at arrival

mission
Alnstrumentation includes R
A Interferometric synthetic aperture )
radar

A Venus emissivity mapper
A Gravity science investigation




VERITAS TDO

Cupi ddéds Arrow

A We considered an appropriate TDO to enhance our
VERITAS mission

Abty2ald O2yFiadNt di2yOrysdiezey
lon trap mass spectrometer (QITMS), housekeeping
and UHF transmitter weighing 16 kg

A Housed in a container on the VERITASc&/Geck

A‘ Released at apoapsis, during the aerobraking
phase

A® Enters atmosphere 7 % hours after deployment

Reaches a periapsis of 120 km to acquire a
100 ml sample

A® Skips out of the atmosphere, where it transmits
noble gas and isotope ratio targeted species data
fSo/rCS minutes via UHF transmitter to the VERITAS
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4X 40 cm UHF antennas
[deployed post aero pass]

Electronics/Avionics
21/s lon Pump

ITMS

; _ Aeroshell > 1015 1012
micro valve '
’ YKKY
' atteries
Sample Inlet and Blow-off Cap = 5ample Valve " 4X 3-Packs Y K Kk (FWHM) (FWHI\é)
. >14,000 =300
Key Technical Parameters 130Da
Flight Vehicle 14 kg MEV
Mass 10.2 MEYeployer relay avionics
24.2 kg not to exceed total MO <t
Powel 28vdc ~3W supplied to heater and battery charger pre deployment (Madzunkov & MO <5
. RS422, SPC, 12C, or GHl®€ommand and telemetrgpadeWir@r high = ’
Data interfac speed/volume data b A 1 201145 |
Therma TDO package to be thermally isolated from VERITAS
Mechanice Deployes new design for 1.25 m/s deployment velocity and 5 RPM spi 30 W (peak) 50 W

interfaces
Payloac Ultracompact, quadrupole ion trap mass spectrometer (QITMS)
1 Radiation tolerant ek@ie to 200 MIPS processor
CubeSa,  |\spIRE UMFand radio and LGAS
Equipmenty  1506wh battery

RTOSsupportgelecom, CMD & TLM functions,
Disruptiomolerant Network and Science data processing

Flight softwart




Linear Quadrupole
Mass Spectrometer Array (QMSA)

Development of JPL Flight Mass Spectrometry

Prior, Current or

“w 0 ISS Flight '
. | ractons Funded Flight
= 1 ANALYZER Instrument
2000
Quadrupole lon Trap Mass Recent Work

Spectrometer (QIT MS)

2005
VCAM o L vcam
Flight GO, P o= & Flight QITMS
2010 : |
MEMS GC

Development fau'd

Vehicle Cabin Atmosphere
Monitor (VCAM)

2015
HEOMD / AE{
Next Generationll -

) NG
Life Support
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