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Photoelectric emission from gas solids

Electron photoemission from rare gas solids (RGS) is obtained using VUV open discharge sources.
Temperature dependencies of the photoyield are measured by recording the ECR absorption of free

electrons emitted from the RGS surfaces.
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0. A. Amutpnes
®doTo3ieKTpU4ecKue BbiIGPOChI OT ra3oBbIX TeJl

®doTO3IMMCCUN INEKTPOHOB M3 pefKux TBepAablx ra3oB (PF0) nonyyatot, ucnonbsys BY® mctouHu-
KOB OTKpbITOro pa3psaa. TemnepaTtypHble 3aBUCMMOCTU OT NOJA U3MePAIOTCA NyTeM 3anucu NoraoLeHns
ECR cBo60AHbIX 3/1eKTPOHOB, UCMyCcKaeMbIx ¢ noBepxHocTy RGS.

KnioueBble cnoBa: GpoTosMuccus, TBepAbI ra3, CBOOOAHbIE 3/IEKTPOHbI

0. A. AMutpnes
FasabIk AeHenepaeH GOTO3NEKTPAIK WbIFapbiiynap

Cupek KaTTbl rasaapaaH 3eKTpoHAapAblH poToaMuceuackbiH BYK awbik pa3paatel KesgepiH nai-
fanaHbin anagbl. OpicTeH TeMmnepatypanbiK Tayenginiktep RGS 6etiHeH wbiFapbinateii ECR epkiH

3/1eKTPOHAAPAbIH XYTbINy )a3banapbl enleHes;.

TyiiH ce3aep: poToaMmncena, KaTTbl ras, epKiH 3NeKTpoHAap.

Electron photoemission from rare gas solids
(RGS) is obtained using VUV open discharge
sources. Temperature dependencies of the
photoyield are measured by recording the ECR
absorption of free electrons emitted from the RGS
surfaces.

Study of the electron emission property
of solid Ne finds that the photoemission from
pure Ne is governed by the surface processes.
The effect is due to the exceptionally large path
lengths of free excitons and CB electrons in the
bulk. Comparative study of the temperature
dependencies of the photoelectron yield in the
«solid Ne — Ne discharge» and «solid Ne — He
discharge» experiments revealed two different
mechanisms, intrinsic and extrinsic, responsible for
the electron emission in these experiments: escape
of the electrons photoexcited into the conduction
band, in the former one, and exciton assisted
emission, in the latter one. The intrinsic emission

from solid Ne shows no temperature dependence
in the range 2—4.2 K, while the extrinsic one is
temperature dependent: the photoyield is found to
decrease with decreasing sample temperature.

Our studies show an effect which sample
temperature has on the photoelectron yield in
«solid Ar — He discharge» and «solid Kr — He
discharge» experiments. The threshold energies
for photoelectron emission, 13.9 eV and 11.9 eV,
in pure Ar and Kr, respectively, are far below the
photon energies of the most intense Hel VUV
lines at 58.43 and 53.70 nm. Hence, intrinsic
photoelectron emission takes place in these systems.
The photoemission was found to be temperature
dependent and sensitive to the trapping of CB-
electrons in the bulk.

The present experiment with CO doping
corroborates our previous finding that impurities
with negative electron affinity, Ea(CO) = -1.8
eV, hamper the electron emission. An effect of a
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dopant having large positive affinity on the yield is
also studied using molecular oxygen. Summarizing
results of the present and previous studies, we
conclude that impurities with either negative or
positive electron affinities suppress the electron
emission from the solid Ne excited over the band
gap. In case of the dopant molecules and atoms
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which have negative or small positive affinities,
an effect of the «deterioration» of the surface sites
responsible for the electron emission prevails over
the bulk effects these impurities have, while the
impurities with large positive affinities quench the
photoemission by scavenging CB electrons in the
bulk.
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