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Dynamic characteristics of the light emission, accompanying
the cryocondensation of some gases

Processes of thin films cryovacuum condensates of different gases, as well as their properties are the
object of attention of researchers for more than a decade.

Previously, we conducted studies in which it was found interesting behavior of nitrous oxide in the
process of condensation and thermal cycling of the condensed sample.
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A. lpo6biwes, A. Anguspos, B. KypHocos, E. Kopluukos, [l. Cokonos, E. Nanuukasn
AvHaMnyecKue xapaKTepuCTUKU U3JIy4eHUA CBeTa,
CONpOBOXAAOLWEr0 NpoLect KPMOKOHAEHCAL UMM HEKOTOPbIX Fa3o0B

Mpouecchl B TOHKMUX MeHKaxX KPYOBAKYYMHbIX KOHAEHCATOB Pa3fiIiHbIX ra30B U UX CBOMCTBA ABNS-
toTcA 0OBLEKTOM MCCNelo0BaHNA MHOTUX y4eHbix 6onee fecATu net. B npouecce nayyeHns AnHaMmU4ecKmx
XapakTepucTvK ha3oBoro npespalleHuns ras - TBepAoe BelecTBo Obl10 06HapyKeHo, 4T npoLeccy KoH-
JeHcauun 3aK1CK a3oTa Ha MeTaIMiecKon NoAN0XKKe COMyTCTBYeT U3Jly4YeHne CBETa B BUAMMOM Juna-
nasoHe.

KnioueBble cnoBa: KproBaKyyMHble KOHAEHCATbI, Kpruou3nydeHue, ha3oBble NpeBpaLleHns, 3aK1Chb
asora.

A. lpo6biwes, A. Anguspos, B. KypHocos, E. Kopluukos, [l. Cokonos, E. Manuukan
Kei16ip razpapabiH KpMOKOHAEHCALUA NpoueciMeH KaTap XKypeTiH XKapbIKTbIH
cayneneHyiHiH AMHaAMUKanbIK cunaTtraManapbl

OpTypni rasfapablH KpMOBAKYYMAi KOHAeHcaTTapblHAAFbl XKYKa KabblKLLanapAasbl NPoLecTep XKaHe
OnapAblH KacueTTepi OHAaFaH XblNaM aca yaKbIT 60Vibl KenTereH fanbiMAapAbIH 3epTTey HbicaHbl 6o-
nbin Keneai. a3 — KaTTbl 3aT pa3anblK ayblCybIHbIH AMHAMUKANbIK cMnaTTamManapbliH 3epTTey npoLeciHae
MeTann TeceMeze asoT TOTbIFbIHbIH KOHAEHCALUMA npoueciHe KepiHeTiH AMana3oH/a XapblK cayneneHyi
KaTap »ypeTiHi aHblKTanAbl.

TyniH ce3aep: KpMoOBaKyyMAbl KOHAEHCATTap, Kprocayneneny, dhasanblK aybicynap, a3oT TOTbIfbl.

Processes of thin films cryovacuum condensates
of different gases, as well as their properties are the
object of attention of researchers for more than a
decade.

Previously, we conducted studies in which it
was found interesting behavior of nitrous oxide in
the process of condensation and thermal cycling of
the condensed sample. In the course of studying
the dynamic characteristics of the phase transfor-
mations gas-solid, it was found that the conden-
sation of nitrous oxide into the metal substrate is
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accompanied by the emission of light in the visible
spectrum.

In these studies, we report our new results in the
study cryoradiation accompanying the condensation
of some gas. The main objectives of this research is:
(a) — check a broader range of substances for their
ability to cryoradiation; (b) — the study of the na-
ture of radiation and its relaxation characteristics;
(c) — the study of thermally stimulated processes
in condensed samples. Studies have been carried
on the installation and according to the procedure
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previously described by us in detail. The main unit
of the installation is a cylindrical vacuum chamber
with diameter and height of 450 mm. The ultimate
vacuum in the chamber is reached a value better
than P = 10® Tor. The condensation pressure is ad-
justed to P = (10* -102) Tor. In the center of the
chamber, a cryogenic system of Gifford-Mc Mahon
is mounted, on the top flange of which a metal sub-
strate, which serves as the condensation surface, is
mounted. Diameter of the substrate d=60 mm. The
condensing temperature T = 16 K. The temperature
measurement was carried out with silicon sensor DT
670-1.4 using a temperature controller M335/20s.

Intensity of radiation was measured by photomul-
tiplier tubes P25a-SS-0-100 with a frequency 103
times per second.

When selecting theworking substances, we
proceeded from the assumption ofthe possible
role ofintrinsic dipolemoment of the moleculesto
create the conditionsfor emergence of cryoradia-
tion. Therefore we investigated dipole molecules
(nitrous oxide, water, ethanol), and molecules
with zero intrinsic dipole moment (nitrogen, car-
bon dioxide, argon). The experimental resultsare
subject to detailedanalysis and discussion ofthe
assumptionsand conclusions.
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