SPECTROSCOPY OF METEORS AND METEORITES ABLATION PLASMA
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The chemicalcompositionof distant objectsand eventsin the universecanbe determinedusingonly spectroscopi¢echniques
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ounderstandthe observedspectra,laboratory

experimentsmust be performedto comparethe spectralfeaturesof individual systemsunder controlled physicaland chemicalconditions (individual speciesconcentration,

temperature,pressure and electrondensity) Asteroidsare remnantsfrom the materialsthat first formed t

ne planetesimalsand planets,and meteoritesare piecesof asteroids

on Earththat allow usto measuremany of the propertiesof their parent bodiesin detail. However,a fundamentalproblem existsin linking specificmeteoritesto their parent
bodies(primary matter, asteroids,and cometnuclei) Most meteoroidsare alsocompletelydesintegrateaduring the descentthrough the atmosphereand spectroscopicecords
remain the only information about their composition Detaileddescriptionand understandingof their spectroscopyand behaviorin atmosphereare therefore a challenging
scientificproblem worth studying First our target is a systematizationof spectroscopiemissionlines for the comparativeanalysisof meteor spectra Samplesof meteorites
have been irradiated using excimer laser Additionally dischargeand LIDBplasmain gas media representingvarious atmospheres(Q,, N,, Ar, and CQ) have also been

characterized

High Resolution Echelle Spectra Analyzer ESA
4000 (LLA Instruments GmbH, Germany) is
a spectrometer system for simultaneous
measurementof complex spectra within the
entire UV/ VIS trange Theopticalanalyzerunit
enablesa spatialand temporal resolvedimage
of lowestspectralintensities Theresolutionis a
few pmin the range200 t 780nm

Low Resolution CCD Spectrograph HR4000
(Ocean Optics, USA)provides resolution 0.49
nm in the range 200 t 1100 nm. It is used for
comparativemeasurements
LambdaPhysikExcimerLaserwasemployedfor
LIBS ablation of meteorites samples The
comparativespectraof air glow dischargeand
LIDB plasma have been also measured The
LIDBrvasgeneratedusingNd: YAGQaser
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Meteor spectra are recorded
using spectrograph camera
equippedwith 1/3CCDchipand
holographic diffraction grating
The effective resolution of 720 x
576 px and density 500 lines /
mm grating allow resolution of
3.04 nm/ pxin the rangeof 585
to 703 nm. The system is
calibrated using a neon
calibration lamp. The detection
itself is performed using
UFOAnalyzer software  The
cameras on S 0 “sID 1]Z_
Observatoryare employedin the
CEMENT®&Nnd EDMONDCEuUropean
meteor network.
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_ Bolide END91214(DecemberSouthernArietids) is one of two known meteorswith both recordedspectraand discoveredmeteorite sample However,
Carbonaceoushondrite CK5 [Estimation of 2015 Perseid T@m[@@ﬁ’@{g@ﬁ’@ only two fragmentsfrom more than 10 kg body have beenfound in the CzechRepublic Apart from predominant emissionof Mg | and Nal, the Fe t

15 multiplet, Crl, Cal and FeOor Mn havebeenidentified. TheEnckeparent cometis known for higher Feratios.

Perseidsmeteor shower is assignedto comet 109P/Swift-Tuttle. Estimated

Detail Survey of Perseic 2015 Meteor SP@EEra temperature of 4500K is in reasonableagreementwith our calculation

Theselectedlines in ablation spectraand meteor spectrahave also been
corrected by appropriate emissioncoefficients, population and partition
functions (NISTQ( for 0.4659 eV). The resulting ratios are shown in the
table below. In ordinary chondrites,Ca/ Mg ratio about <0.15 and Na/
Mg about < 0.04 is found, which is in a good agreementwith the LIBS
results The spectrum of Perseid 2015 exhibits ratios closeto LIBSof

eucrite.

Unfortunatelly, estimated Mg / Fe ratios have been found lower than
expected(>1) andtherefore, further analysisis necessary(calibration).

F014Bolideand Perseid2015Meteor) havebeenanalyzed
Severalcomparativemeasurementsof chondrite ablation plasmaspectrahave beenperformed.
Thespectraof meteorsare interpreted usingexperimentaldata. Thelines have beenfitted usingexperimental positionsand shapes

Theprocedureallows raw estimation of temperature and elementsabundances
Furthervery complexanalysisand new software must be developed
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