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Objectives: i _ Velocity Range Temperature Dependence b)
Our overarching project goal is to demonstrate dual-operation of the _a Temperature Dependence of Velocity Profile
envisioned combination Mossbauer/XRF spectrometer. MOssbauer and X-ray O I wf ' T Tizasc '
fluorescence (XRF) spectrometries offer an opportunity to combine two g g 5
fundamental analytical technigues into a single, miniaturized, dual-mode = i
Instrument. These traditionally standalone instruments are key technologies ’ ? JT T ; -5
in thegeochemist's toolbox and share exploitable technological similarities. [ maasancacasciiailss i | | | ‘ | |
XRF delivers simple, non-destructive, bulk analysis of rock and mineral | 7 T wmewn T e
elemental composition, while MS offers detailed mineralogical information §° ST o A '
about the oxidation state and chemical bonding environment of iron atoms in E o
a sample. Versions of XRF have flown on nearly every major in situ " X i z °
planetarymission, and MS has also delivered key science findings about  oeshebid e eeiec 5
mineralogy in the Solar System. Notably, MS has never flown without an w e I S D P
accompanying XRF instrument — elemental information is vital to S 120} s e
deciphering the complex spectra collected with MGssbauer techniques. There g
is not a compact, bulk analysis, dual-mode instrument readily available to .
upcoming size-, mass-, and power-constrained missions.Task Objectivesl) s ¥ i S
Successful demonstration of piezoelectrically-actuated Mossbauer
spectrometer showing <8% Mossbauer peak distortions.2) Successful Figure 2. The piezoelectic Doppler drive was tested from 20 - 75 °C, and a)
demonstration of harvesting Mossbauer signals using a silicon drift detector the feedback control compensated for these changes by adjusting driving
(SDD) resulting in spectra with <8% distortions.3) Successful collection of and bias voltages, and b) the performance of the piezo drive as observed by
XRF spectra with <100 ppm trace element detection. LDV remained acceptable.
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10 : Figure 3. X-ray Fluorescence spectrometer functionality demonstrated the
E s /\ ability to detect elements at <100ppm levels.
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2 _SW 1 Significance/Benefits to JPL and NASA:
-i: ‘ Linear with|Sinusoidal Transition Velocity Profile _ 1 Mossbauer and XRF Spectrometries are
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Time (sec) routine techniques in geochemistry
- ' : ' ' —1 laboratories. Currently, NASA missions in
- i need of either low size, mass, and power
g (SMAP) XRF or MS instruments must
< S | acquire individual instruments from foreign
590 | entities or build a custom instrument. As
0854 . . o . -1 NASA makes way for smaller scale
e Al missions, readily available, low SMAP

Figure 1. Laser Doppler Velocimeter (LDV) Instruments to deliver routine science will
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enabled identification of a) drive ringing that ?he_come_ mto_re valtl;]abCIleWhlletth?_ focufs of o
was distorting spectrum and a tool to b) 'S Project Is on the demonstration ot a e T
dual-mode instrument concept, the & |

optimizing performance.
P JP developments proposed here would allow

for straight-forward design modifications to
generate standalone instruments as well.
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Figure 4. a) Custom electronics for Mossbauer and XRF
spectroscopies are highly miniaturized, and b) when
combined with COTS commercial electronics, fit inside an

opportunities for infusion into flight.
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