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Introduction Identifications

The identification of FeO, CaO, AIO, and MgO, rejear
earlier [2] was confirmed. In addition, the radiatiof N,
was probably detected. The oxides were best sed#mein
wake and in the radiating cloud left at the positaf the
bolide flare at the altitude of 24.5 km. The sidriNg was
seen only in the meteor at lower altitudes. CN &i@
were not found. FeO was present from the beginning

One of the most powerful methods of bolide studses
spectroscopy. The spectra in visible light are datad by
emission lines of metals, most notably Fe, Mg, Ra,
Mn, and Cr. By measuring the intensities of atolimes it
is possible to estimate the abundances of variatalmin
the vapors and thus to approximate the composition

meteoroids. Nevertheless, part of the material ban . ! o
. . i . : the bolide. We suppose that it was ablated direictly
vaporized in molecular rather than atomic formgjimple ! . .
P Simp molecular form at high altitudes. CaO was firsted&td

molecules like SiO, FeO or AlO). Molecules can tsoa . L . :
formed by reactions between meteoric atoms andhithe Just below 50 km and its intensity relatively to OFe

Abundances derived from atomic lines may therefae 'sAtIroongli/]_ |Ec_rea§e(_jl t?warfd I(z_wer alnc':[ugesf. "Sur;gﬁgblg(l,)
reflect true elemental abundances in the meteoroid. » which IS similarly réfractive as t.at, Tollow

From these reasons we analyzed moleculra%,ther than CaO at lower altitudes. MgO was obskrve

radiation in the spectra of the very bright BeneBolide. on_ly in the rad|a_t|ng ClO.Ud' The spectrum .Of _theud IS
The Benesov bolide appeared over the Czech Repmlnlicumque because it contains almost no atomic lines.

May 7, 1991 and reached absolute magnitude of —119.5

was caused by a meteoroid larger than 1 meter. ISmakerpretation

meteorites of various mineralogical types were veced

recently [1]. The spectrum of the bolide, recordedtwo \We compared the data with theoretical calculatiohthe
photographic plates, is probably the richest metegfesence of molecules in the mixture of meteorigova
spectrum ever obtained. It contains hundreds of&to and air at various altitudes and temperatures. The
emission lines, continuous radiation, and molecbiéands, equilibrium abundances of 120 chemical speciemst

and covers the whole bolide trajectory from théuwae of
90 km to 20 km.
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molecules, and ions — containing elements O, H\,SC,

Cl, Si, Al, Mg, Ca, Na, Fe, and Ti were calculategd

standard methods of free Gibbs energy minimizafijn

The upper limit of CN is in agreement with theooyr f

ordinary chondrite meteoroid. Most of carbon shdagdn

fact present in the form of CO, but CO bands aoeweak

to be detected. The non-detection of TiO can béa@med

by too low temperature in the wake and cloud.
Theoretical spectra of AIO and MgO were

computed and compared with observations (Fig. 1).

Surprisingly, AIO was found to be about 40 timesreno
abundant than MgO, which we are not able to explain
The rotational temperature of AlO in the cloud (BQXK)
was found to be substantially lower than the vibral
temperature (~3000 K). FeO and CaO could not be
analyzed in detail because their molecular constang
not known well enough.
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