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The Potassium (K) - Argon (Ar) Laser E~pcrimcnl (KArlE) ad­
dresses several high priority goals oflllc NASA Planetary Science 
Dccadal Survey and Malli Explonlion Program Analysis Group. 
Auglllenting the anticipated suitcof Mars 2020 baseline inst""­
ments. the KArLE science goals directly map to key Mars 2020 
mission objectives. The proposed investigation goals arc: 

1. Delenninc the age oflilhologic units in"cstigalcd by the 
Mars 2020 mission to understand when they fonned or 
underwem alteration on the Mlrtian surface and how long 
they Inay have been energy sources for biological activity. 

2. Add context to the geologic and biologic environment 
invcstigated by the Mars 2020 mission by using the age of 
local1ithologic units to place them into planetary grologic. 
atmospheric. and climate history. 

3 . Use age infonnation to help ct.oosc "scientifically scle<:tcd. 
,,·ell·documented"' samplcs to be: cached for future re1um. 

Investigation Overview 

The KArLE experiment cemers on a low-.(;ost. mcchani,ally simple 
chamber. and uscs scparate supporting instruments that are pan of tile 
amicipated Mars 2020 payload t(l make its analysis: 

• Sample imroduetion via the coringlnehing system 
Elemental analysis via Laser-Induced Breakdown Spectroseopy (UBS) 

• Noble-gas analysis via mass sf'CCtrometry (MS) 
• Volume detcmtination via optical imaging 

The KArLE experiment is very flexible in its implementation and can be accomplished 
using any combination ofthcsc components. regardless of their specific provider. 

By using u iSling 
a.ticipa.ted Mars 

2020 ro,'er resourccs. 

;~j~~;'~ KArLE is able to make 
~ Potassium-AfiOll (K.Ar) age 

do:icnnination in a single analysis 

• 

with an uncertainty < 300 Ma (green solid line) for the ol<ksl rocks. with a baseline 
in the KlAr ratio of 15%. . uncertainlics < 100/0 
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KArLE analysis methods halle been delleloped, tested, and lIalidated by three independent laboratories oller 1()t person-years (NASA, University of Tollyo, 
University of Paris-Sud). _"'.'1.0' <)0--,--;,., .... -, .... "~,,~', ~ ••• i 
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UBS spectra .'" col'-c:led with ..... 1)' los.r pulse .nd 
avenged IMr mu~rpole sholl. SpectnllfO tQfrtC1ed lor 
b3c~grOllnd, llOIlI1aHze<ito total "diartee, and continuum 
, ubltKted. [K] ~bur.OitllCl ~ detennlned by ]INk aI"N 
comparison with 5l11ndards. 
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QuantitatMt 9"1 lbullllanu un be mu5Untd by atffo.tt.nt kl ..... 01 m .. s 
spooctromottrl. "AI ' ...... In MattIon urnpIH ... gtnentDy suIfIcltnt \0 meas"," 
.'",1 loti! gas -"''' bKkgrou ..... 01 tit' 1"""IfIth 500-750 IaN< IhoWpit 
TIlt ""mbt< 01 shott ntqUirtd Is tIe~tntd by tht At lIbundl_, I fuoetion 01 
_ K.."..._ and.(oIdt< sampIH roq""' __ ~ 

tOol. 11>11 0\,11 11".lI n"", 
11 ... ( .... :,,) 

r,;. ", ="NC.~:::_:::."'"O_=:::" 
~AlI/WD"am.d"'''' 
-"l<SbuO_ HO _ ..... Ar--.. .II_~ 

~""IOIOI"'_ -_._-" _ ..... ""'_is 
-.~ 

. ~,--~ .. =-c .. o=-" .. ";",,,,,=-",d .. 
11>,,0411 .. 1 ... ) 

~vx.lf)Il_ 

........,~ 

V- 7.Jtllfid' 

1·>l..u.,1 4"".rpim StmoIlif/'oIOml ... 
IIXI)IIOOOi. "'op (MM). v. ' .6<IIf , 

v .... ~lllf",.' 01'. SDjOOI/jlr om/. 
'-"",,"p ... 11011 

" 

" 

_. + 
+"-+---+-

'··V ~ !='=:=I:-I 

,-----'='----, t_fOII I""W.b.,... T.II.wtt~ 
........... 10 ... d •• >i.,. t .. , ," 
.p 6 ... t.,.d ._. ~~pp ..... d 

'h. I.,,,,,p' ,,,.'" ""ppd 

, , 

0 __ 

' ... ,.. .. , jr pm,.,; 110, Uop< _d OH 
"'9< 01 l U 101.< w/IMI ~.f Ih, 
.«tpltd <1111OW,.,Jo/t '9<.f ltD"'''. 
QuIll" po/nl~ 'w ... .... 111 ,''' .ppn 
ltfIoIlhtpl«. , .... l)-btfdtftrMH by 
1Ilin~ Ib, lso<h .... OJ!FO«h. 


