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Radiative characteristics of molecular chlorine have been studied using the shock-tube
technique. The absolute emission spectroscopy method has been used based on the intensity
measurements of the spontaneous NIR radiation of the thermally excited Cl, molecules
under conditions of local thermodynamic equilibrium. The matrix element of dipole mo -
ment and Einstein coefficients for the B 3I'Iu(0+u) - Xlzg(0+g) electronic transitions in Cl,

have been determined. Radiative lifetime of the lowest v-level of the electronic B-state is
found to be 15 (v' =0) = 50+10 ps. The data obtained correlate well with the series of values
Tp (V' = 0) for analogous B-states of other halogens in order of increasing of the mass of
molecules.

IIpuBogsiTCA PE3YJIBTATHI HKCIEPUMEHTAJBHOIO HCCJICIOBAHUS PANUAMOHHBIX XAPAKTEPUCTUK
MOJIEKYJIAPHOTO XJIOpa ¢ IPUMEHEeHNEeM TeXHUKU yAapHOU TpyOnl. Mcmoib3yercsi MeTof, abCOIOTHOL
SMMCCHOHHON CIIEKTPOCKOIINM, KOTOPBIM 0asupyercs HA M3MEPEHNV WHTEHCHBHOCTH CIIOHTAHHOI'O
UK wmsmydeHns TepMUUecKn Bo30ykAeHHbIX MojieKy 1 Cl, B yC/I0BHAX JIOKATLHOTO TEPMOAMHAMITIEC-
Koro paBHoBecus. OmpefeseHbl MATPUYHBINA 9JIEMEHT OUIIOJBHOIO MOMEHTa W KO03(hUIIMEeHTHI
ditamTelina saexrporHoro nepexoxga Cl, B 3|_Iu(0+u) - Xlzg(0+g). Haiineno pagualiioHHOE BpeMs

FKHBHN HIKAKIIIEro KojeGaTebHOro ypoBHA aneKTporHoro B-cocrosmua Cl, 1, (v' =0) = 50£10 ps.
TTonyueHHbIe JaHHBIE XOPOIIO KOPPEIUPYIOT C PAAOM 3HAUeHUH Tp (V' =0) aHamormyHbIX B-cocTos-
HUH TAJIOTEHOB B MOPSKE YBEJIWUEHUS MACCHI MOJIEKYI.
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Spectroscopy as a means to study the
structure and properties of the excited elec -
tron molecular states (ES) is of great scien-
tific interest since it contributes to under -
standing of elementary physical and chemi -
cal processes (excitation, relaxation, energy
exchange, reactions) which take place in
high temperature media. Molecular chlorine
is one of the most interesting objects for
spectroscopic studies both from fundamen -
tal and applied standpoints. In particular,
Cl, plays an important role in various tech-
nological processes employed for semicon -
ductor materials fabrication in the mi-
croelectronic industry (CVD, PVD, etc).

In spite of common knowledge of spectro -
scopic constants for diatomic molecules [1-
3], available data on the transition prob-
ability, oscillator strength and radiative
lifetimes (Einstein coefficients) for the
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B 3|_|0+u—>X12;; system of Cl, are contradic-

tory. This is a point of discussions in the
literature over years [4—T7].

This work is devoted to spectrophotomet -
ric study of actual radiative characteristics
of Cl; molecules at high temperatures using
of the shock tube technique. Using a precise
method of absolute emission spectroscopy
based on the intensity measurements of the
spontaneous NIR radiation of thermally ex -
cited molecules under local thermodynamic
equilibrium (LTE) conditions, the dipole
moment of the Cly(B-X) electronic transi-
tions (ET) and radiative lifetimes for the
optically active B-state of Cl, have been de-
termined.

The experiments were carried out using a
classic high temperature shock tube [8]
equipped by a set of optical spectral analyz -
ers of "interference filter + photomulti-
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