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Annomayusa. C ucnonvsoseanuem @Dypve-cnekmpomempa Bruker IFS 125 HR 6wina 3apesucmpuposana
KonebamenbHo-8pawamensHas cmpykmypa noiocsi v; monexyasi ClO; ¢ paspewenuem 0,0015 ey’ Jannas
nonoca 6viia NPOAHATUSUPOBAHA C UCNONb30GAHUEM YIYHUEHHOU Modenu 3¢gexmusnozo I amurbmonuana u
paspabomanHoll HOBOU KOMHBIOMEPHOU NPOSPAMMOU OISl AHAIU3A KOIeOAMEeNbHO-8DAWANENbHBIX CHEKMPO8
MONEKYL — C8000OHbIX — paAOUKANO8 ¢  OMKPLIMOU  000JOUKOU,  yyumvléaroujell  CNUH-8PAUamenbHble
e3aumoodeticmeus. bonee 4200 nepexodos, npunadnescawux OaHHOU NOAOCE, OLLIU NPOUHMEPNPEMUPOBAHbL C
maxcumanvivimu snavenusmu N™ = 68 u K" = 21, umo enocneocmeuu 66110 ucnoawb306ano 0is onpeoeneHus.
Habopa w3 13 CHeKmMpOCKONUYeCKUX  napamempog — UCCiedyemo20 — KoaeOamenbHo20 — COCMOSIHUAL.

4 ]
Cpeonexsadpamuynoe omxioHeHue cocmasuno dp,, = 2,4 - 107 cm™.

Introduction. The chlorine dioxide molecule is interesting both from a theoretical point of view, since it
is one of the few stable molecules with the odd number of electrons, and from a more practical point of view,
since it has been discovered in the stratospheric ozone hole of Antarctica. The observation of OCIO was the first
evidence of the role of chlorine in the ozone depletion cycle [1-3].

Chlorine dioxide is also of relevance in other contexts. Chlorine dioxide is used for bleaching wood pulp
in combination with pure chlorine. It is the most used whitening method in the world. Chlorine dioxide is one of
the most effective, fast-acting disinfectants, capable of eliminating bacteria, viruses, biofilms, molds, and spores.
Its function as a biocide, algaecide, fungicide, makes it a very powerful general disinfectant while at the same
time being gentle with the items to be disinfected [4, 5].

Materials and methods. The recorded spectrum is presented in Fig. 1, the band center is positioned near
the value of 1110.104 cm™. The band under study is an a-type band; therefore, it is characterized by strong R-,
P- and Q- branches. Transitions of the a-type satisfy the following selection rules: AN =0, + 1; AK, = 0 [6]. The
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spectrum was interpreted using the combination difference method. The necessary data about vibrational-
rotational energy levels of the ground state were taken from the work of our colleagues, which has not been
published yet. As an illustration, Table 1 presents a small fragment of the determined vibrational-rotational b-
type transitions for the v; band, where N, K, K. are quantum numbers of the ground vibrational state levels; N',
K, K.' are quantum numbers of the excited vibrational state levels; and o0 is the difference between the
experimental value of the line positions and the theoretically calculated one.

Transitions identified for the band under study were then used for the determination of the vibrational

state (v3 = 1) energy structure.
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Fig. 1. Spectrum of the ClO, molecule, where the v; band is located

Results. Most of the lines in this band look like doublets due to the spin-rotation interaction present in
this molecule. In addition, throughout the entire spectrum, there is a gradual splitting of the pairs of spin-rotation
transitions, which complicated their interpretation. The data on these lines were included in the final fitting
procedure with a relative weight of 0.5, or not included at all. As a result, a set of 13 spectroscopic parameters
was determined, which is due to 1646 (1527 without taking into account lines with a relative weight of 0) energy

levels. The root-mean-square deviation amounts to dyy,s= 2.4 - 10 em™.

Table 1
Fragment of determined transitions corresponding to the v; band

NK,K, N'K, K. J* Line Position, cm™ 5-10*, cm™

17 15 3 18 15 4 - 1095.3918

17 15 3 18 15 4 + 1095.3559 7

19 15 5 20 15 6 - 1094.0494 -1

19 15 5 20 15 6 + 1094.0198 -4

21 15 7 22 15 8 - 1092.6967 -12

21 15 7 22 15 8 + 1092.6714 -11

*J — total angular momentum J = N + 1/2 including electron spin, where J = N + 1/2 states labeled as "+ and

states with J=N-1/2 as "-".
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