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The photo-induced transformations of HXeSH and HXeH under the action of IR and visible light
have been studied using FTIR spectroscopy. The xenon hydrides were produced by the X-ray induced
decomposition of H,S and its isotopomers in a solid xenon matrix at 7.5 K followed by thermal an-
nealing at the temperatures up to 45 K. Selective IR-induced photodissociation of HXeSH at 3500~
2500 cm~" was attributed to vibrational excitation of the 3vy_x. mode. The IR-photodecomposed
HXeSH molecules can be almost quantitative recovered below 22 K with very small effective ac-
tivation energy (~20 meV) indicating local character of this process. Analysis of the photoactivity
of xenon hydrides in the visible region revealed previously unknown absorptions for HXeSH (in
the region of 400-700 nm) and HXeH (above 700 nm). The decomposition of HXeH occurs due
to both direct photolysis and reactions of “hot” H atoms produced from the photodissociation of
HXeSH. The efficiency of thermal recovery for both xenon hydrides after photolysis with visible
light was found to be dependent on the excitation wavelength. which was explained by the effect
of photon energy on spatial distribution of the dissociation fragments. © 2013 AIP Publishing LLC.
[http://dx.doi.org/10.1063/1.4822102]

l. INTRODUCTION

Noble gas hydrides HNgY (Ng is a noble-gas atom and
Y is an electronegative fragment) constitute a family of novel-
type compounds with unusual chemical bonds. Since discov-
ery of these species in 1995, a remarkable progress was
achieved in their preparation and characterization.™ As re-
vealed by mechanistic studies.™® the HNgY molecules are
formed from neutral fragments H and Y produced by the
decomposition of an appropriate precursor HY in noble-gas
solids at low temperatures using either UV-photolysis

lout he noble-gas hydrides af

drides were found to decompose under irradiation with visible
light,*"*'¢ without any direct relevance to particular absorp-
tions, however, the photoinduced processes were not studied
in detail.

Among the noble gas hydrides. HXeSH and HXeH are
of particular interest for a number of reasons. First, these
molecules possess the weakest H-Xe bonds, in comparison to
other xenon hydrides (as revealed by comparison of the cor-
responding experimental vibrational frequencies).” Neverthe
less, both of them are remarkably thermally stable in matrices
they can be observed in solid xenon even above 77 K)

HXeSH is the first (and. up to now, the only one) known
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MOTHUBALIA

UccnepoBaHua oUHaAMUKKN U peakunmn
aTOMOB, paguKarioB U MOJeKyn
B MaTpuuax MHEPTHbIX rasoB
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PEAKII ATOMOB KHUCJIOPOJA
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JINMHAMUWEKA ATOMOB KHMCJIOPOJA
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JINMHAMUWEKA ATOMOB KHMCJIOPOJA
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JINMHAMUWEKA ATOMOB KHMCJIOPOJA
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KAKOU ITPEKYPCOP JIVUIIIE?
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SAKJIIOYEHHUE

v’ Pagmomm3 H,O, N,O, CO,, m3ommpoBaHHBIX B MaTPUITe
KCEHOHa, IIPVIBOAUT K Ir'eHepaly CTa0vuIM3MpOBaHHBIX
aTOMOB KICJIOPO/ia, KOTOPBIe ITPNOOpeTaroT II0IBVDKHOCTD U
MOTYT BCTYIIaThb B XMMM4YecKye peakumm rpu 1=25+33 K

v [IyiHaMMKa 11 peakimy paavaniioHHO- 1 POTo-
VHOYyOVPOBAHHBIX aTOMOB KVCJIOPOAa B KCEHOHOBBIX
MaTpuIax Ka4eCTBeHHO He OT/INYarOTCs

v'KocBeHHO 0O0HapyXeHbI JIOKaJTbHbIE peaKIIny 00pa3oBaHMS
pagukanos HO,* u (ipemmnonoxnrensHo) *COOH B
KCEHOHOBOV MaTpuiie

v OnTMmsrpoBaHa METOIMKA PaIMaIlVIOHHO-XMMIUYECKOTO
CUYHTEe3a KMCJIOPOACOAep Kalnx TUIPUA0B KCEHOHA
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IIJTAHbI HA BY/IYIHIEE

NokansHbI

[mobGanbHbLIe:

€. -

1) OT KayecTBa K KONMYECTBY: OLEHUTb
9HepreTnyeckum bapbep onsa npouecca Mmvrpaumn
atomoB O B KCEHOHOBOM MaTpuLEe

2) WccnepgoBaHme nokasribHOM U «rnobdansHoun»
noaBMXHOCTN aToMoB O B KCEHOHOBOW MaTpuue
C ucnonb3oBaHneM gotonnda HXeO® nsnyyeHnem
PasfiNdHbIX 3HEepPrum

3) bonee petanbHoOe nM3yvyeHne NOCTPaaNaLIMOHHbIX

npespaLteHnn B cucteme H,O/CO,/Xe

ccnepoBaHue AMHAMUKKU U peakuuii apyrnx
aTOMOB W paguKanoB B MaTpuLax MHEPTHbLIX ra3oB

NMpeoBapuTenbHas TeMa KaHOWOATCKOU ANccepTaumu:

Vcrionb3o8aHue auopuoos briacopo0HbIX 2a308 01151 uccrie0o8aHUsl
rnpocmpaHcmeeHHo20 pacripederieHuUs u duHaMuKu amomos U
paodukasos 8 HU3KomemrepamypHbIX Mampuuax
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