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Goals Objectives Investigations 29 J% Measurements / Process
n
Demonstrate the lon Optical Rapidly acquire multiple valid spectra
Demonstrate the Bench (lon CCD) rapid response pidly acq P P
te:fhbr:gigies ina Rir:s%r:f:;??p:lg;soimc o Measure transit time of closely-spaced ultrasonic pluses
scientific context Itjheer:rigitc:lajﬁehr\:\ber:sjul\r/leliw)w(ef:trs e Observe wind vector direction in 2-D
Analyze a known calibrant gas . Accurately observe species composing the calibrant gas mixture
zwnlcitgsrl]neitMars-llke ambient . Distinguish the following isotopic pairs: 12C-13C, 14N-1°N, 160-180,
Demonstrate the Acquire atmospheric data of doubly ionized 3%Ar-*°Ar, singly and doubly ionized Xe
Instrument’s comparable quality . Acquire spectra spanning 14-80 amu
rang.e,. accuracy, o Detect wind speeds from 0-10 m/s, with a sensitivity of 5cm/s
precision, . . .
Advance the yesolution, and Examine winds in a Mars-like * Measure wind speed with a precision of £ 5 cm/s
TRLofthe  sensitivit Iat environment e Detect wind speeds from 0-10 m/s, with a sensitivity of 0.1 m/s
RAMS. SASA Mars-likey e Measure wind speed with a precision of £ 0.1 m/s
4 H{NA ’ conditions e Measure wind direction to an precision of + 15°
?n to Compare anemometer function e o Measure winds simultaneously with SASA and HWA
improve ; ;
instrument gg;;e;?:igzi?/\éii;iltv:;:g: to e ¢ Measure gondola ascent/descent rate to an accuracy of + 25 cm/s
selectability Investigate variations in isotpoic Measure atmospheric composition with isotopic resolution during
Use the abundances with altitude ascent, float, and descent
instrument to Variations in water abundance Measure atmospheric composition with isotopic resolution during
acquire across tropopause ascent, float, and descent
quire Characterize vertical wind motion . . .
scientifically in the stratosphere e ¢ FExamine small-scale turbulent winds while at float
useful data Characterize turbulence across . o Measure winds during ascent and descent. Possible Kelvin-
the tropopause Helmholtz instability
Assess instrument performance e e o Record engineering data during environmental testing and flight
Improve Assess the 'tall-poles’ for flight e o Robustness. lessons learned
instrument implementation ’
selectability i i
?;Stis_igﬁsgzr?f Instrument vs e e Systems Engineering and Project metrics of capability and success
Verify Mars analog Characterize th namics of the ASTRA Flight . . . s
Advance erty Viars analog .naracte ?t € (ij amics ot the g Measure P, T, wind power spectrum, isotopic-scale composition
balloon environment stratospheric environment System
e e | B Understand benefits / limitations Systems Engineering and Project metrics of capability and success
S it of of stratospheric balloon flight ASTRA |dentify non-recurring engineering elements
) balloon platform versus thermal vacuum tests Project  |dentify recurring engineering elements
Instrument o Assess the difference between Team Remote, autonomous operation, instrument electronics in relevant
maturation TVAC and “Thermal Mars” environment, elucidate process and steps for further advancement



