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Abstract

Photoconductivity excitation spectra for demsities above 1021 atnms/cm3
up.to the triple point exhibit a threshcld that moves to lower photon
energies with increasing density, Its value extrapolated to zero density

is 11,10 eV, i.e. the difference between the energy minimum of the Xe;
molecular ion and the ground state energy of the xenon atom. The hole po-
larization energy p* was evaluated using the Born charging energy for the
same density range. These results along with the previously determined
values of the electron affinity Vo yielded a full representation of the
energy band edges for the whole density range. A multiple-scattering theory
of the mobility by Basak and Cohen is used for discussing the results. It
is inferred that there is a continous transiction from "sclid-like" conduction
in a conduction band to "gas-like" conduction governed by scattering on
distinct aroms. This transition takes place at densities below 10ZI atoms/
cm3. The relationship between these results and those on the evolution of

excitons is also discussed in detail.

to be published in Phys. Rev. B

I. Introduction

. PR . .
In a recent publication we described results on photoresponse in xenon

l atom!/cmz. In this density range the photoelectrie

at densities below v IO2
current is predominantly due to photoionization even for photon energiea
less than the ionization energy of the xenon atom (12.12 eV). The photo-
ionization takes place in twoc steps: upon ahsorption of a photon the

xenon excimer Xe; is formed, followed by spontaneous ionization of the
excimer. This involves the formation of the xenon molecular ion Xe; and

a free electron., This essentially atomic process, modified by molecular
interactions, is characterized by an excitation spectrum rich in features
especially at the lowest densities. The process is possible only above

the photon energy threshold of 11.1C eV that is given by the energy
differences of the ground state of the molecular ion and the ground state
of the free atom. In contrast, the present study deals with higher den~
sities where trhe photoelectric current is dve to photoconductance, its
excitation spectrum is almost featureless and may extend to photon energies

considerably less than 11.10 eV, depending on the density.

The main facts associating the photoelectric current for number densities
QN>1021 atums/cms with photoconduction are as follows:

a. A photoresponse :hreshuldEPcis observed in liquid xenon at the triple
point very near to the phatoconductivity threshold of the solid. Its position
is consistent with predictions on the change of the band gap based upon the
density change at the phase transitionz.

R _ : . :
b. The electron mobility i of liquid xenon near the triple point is very



high, namely 2200 cmzlvclt sec. Its value is about the half of that in
solid xenon; this is understood on the basis of the density and compres-
gsiblity change at the phase transition3

¢, Reflectiorn bands due tc excitons appear both in solid and liquid xenon“.
Band gaps calculated from Wannier excitom series are in close agreamenc
with those determined from the photoconductivity threshold.

These facts imply that near the triple point the photoresponse has to be,
indeed, attributed to photoconduction proper. For lower densities (down to
about l021 ntomslcmb} the dominance of photoconduction can be surmised
from the continucus variation of the mobility5 and of the energy Vo of the

quasi-free electrons. Clear evidence that this is, indeed, the case will

be presented in this paper.

The exciton bands in fluid xenon were studied for a wide range of densi-

. 71,8 - . . :
ties' ’ . They were found to be entities different from atomic lines broa-

dened and shifted by molecular interactions, with each exciton band appearing

only above its own charcteristic density. Since excitons are closely
telated to the electron band structure, the above facts raise the question
whether there exists a definite density threshold for conduction in a
solid-iike energy band as well, We note in this context that the zero~
field electron mobility e in fluid xenon has a rather deep minimum5 at

a density of about 3x102] atnms/cm3. This might be interpreted on the
basis of the above considerations by regarding the mebility minimum as

the threshold for conduction in a solid-like conduction band.

Recent systematic photoinjection studies in fluid xenonb, krypton6 and

9 . .
argon” gave direct evidence orn the energy Vo of & conduction band electron

-4 -

(in other words, the electron affinity) as a function of density. The
results showec that the value of v, changes continuously and gradually
from densities of that of a dilute gas to that of a triple-peint liquigd,
with & minimum in between. Moreover, preliminary resultslo on the den-
sity-dependence of cthe photoconductivity band gap Epc, veferring to photonr
energies helow 10.2 eV and densities above 4x102! at.oms/cm3 indicated that
Epc varies linearly with density within this range. These facts seem to
céntrndh%.those quoted above concerning the excitons. The study of photo-
conductivity excitation spectrz in a broad range of densities was undet-
taken in order to Jearn whether there is, at any density, a clear thres-—
hold for the appearance of a solid-like conduction band or else such con-
duction develops continuously from conduction in the gas phase. In fact,

the experimental results indicated that the development is, indeed, con-

tinuous.

The paper also correlates data on the mobility and on the evolution of
excitonic bands with the results on Epc. Finally, the energies of the
bottom of the conduction band VO, the top of the valence band Vo-Epc'
the hole polarization p* and VO-EPCH’+ are presented as s function of

the density, for the first rime for any non-metal.



2. Results

The photoconductivity excitation spectra were obtained using monochromated
synchrotron radiation from the DORIS storage ring at DESY. The experimental

arrangement has been described before 1,10,11

except for the details of the
sample cell: it is presented in Fig. !, The cell was constructed of stain-
less steel with a copper gasket. The LiF window was gilued to one half of a
Conflat seal by means of a low-vapour-pressure epoxy resin. For application
at low temperatures, a further ring, made of duraluminium, served as
substrate for the window, being glued on one side to the Conflat seal and
to the window on the other. This ring is not shown in the figure. The inoner
side of the window accommodated two intertwined gold electrodes prepared by
sputtering. Adjacent prongs of the electrodes were spaced at 0.36 mm from
each other. High voltage ultra—~high vacuum feedthroughs with an interior

stainless steel stalk, spring and polished pinhead ensured electrical

contact to the gold electrodes,

In the overlapping density range and spectral region these speccra are in
full accord with those obtained earlier employing as light scurce the
continuum of a Tanaka lampfilled with krypton or argon. Reflection spectra

-fluid xenon interface were taken near normal incidence using

4,12

of the MgFZ

conventional sources, by methods described earlier

Figure 2 represents the photocurrent at a fixed voltage as a function of
the photon energy for a set of demnsities. The currents were normalized

at each wavelength to the number of photons incident on the xenon gas or
fluid per unit time; this number was established by recording the trans-

mission of the LiF window at various temperatures as well as the output

flux of the HONORMI monochromator,

The main feature commen to all densities is the onset of photocurrent

at a certain photon energy threshold and its persistence at all higher
photon energies. The threshold shifts continucusly to higher photon

energy with decreasing density and simultaneously the initial slope be-
comes smallerlo. Creossing the critical isotherm (between graphs ¢ and
d) has no effect. At the lowest density presented (curve f) the current
level rises considerably again at about 11.0 eV: the broad band seen there
{and, less clearly, on curve e as well) is caused by the atomic~molecular
photoionization effects discussed previously]. At the higher densities
(curves a - d) the band is submerged in the higher and broader photocon-

ductivity excitation spectra.

The apparent structure arcund 8.8 eV is not fully reproducib}e. At or
near this photon energy there is no structure in the veflection spectrum
at any density (see Fig. 3), the sample is almost totally transparent

and therefore the peak may be associated with photoemission from the rear
part of the cell or with impurity photoionization or photoconduction in
the sample. In this context we mention that the appearance of the 8.8 eV
peak was dependent on the particular epoxy resin used, but this did not
influence any one of the other features. In any case there is nc doubt
that this peak is not intrinsic to the properties of fluid xenon and

therefore it will not be discussed further.

More details of the photocurrent excitation spectra can be understood if



these spectra are compared with the corresponding reflectivity spectra.

Fig. 3 shows the results of such a comparison for an intermediate density
(6.21102] atom!/ch)i. The reflection spectrum exhibits the n = 1 (T E%])

and n' =1 (T @Q) excitonic peaks at 8.4 and 9,45 eV respectively, The

small peak at 10.16 eV can be attributed tc transition to the 5d [%)g level,
forbidden inthe dilute gas. The peak at 10.3Z eV is a band that has de-
veloped from the two neighbouring 5d (%}T and 7s G;T states. The reflectivi-
ty graph does not extend beyond 10.8 eV, since the measurements were primarily
designed to study the evolution of the three lowest energy exciton bands

and therefore a MgF, front window was employed. The n = 2 (T [%]) Wannier ex-
citon around 9.0 eV is not observed in this graph since this exciton appea-:a8
only for densities more than l0.8x]021 atoms/cm3. Turning now t¢ the corres-
ponding photocurrent excitation spectrum it should be noted that the re-
flectivity maximum at (0,32 eV is associated with a decrease in the photo-
current., This feature can be attributed to competition for the incident
photons between the band-to-band tramsitions causing photoconductivity and

the discrete transition at 10.32 eV. While for the interband transitions

the elecctrons and holes become quasi-free and are separated by the electric

field applied, a discrete bound state most probably has alternative decay
channels like luminescence, thus reducing the measured photocurrent at the
line. A simple correction taking into account the losses due to the
reflectivity at the lines cannot account for the deprhs of the minima in
the photocurrent spectra.

The dip at about 11.6 eV in the photoconductivity excitation spectra (Fig.
2 and 3) is caused by the Sd'[l%JO atomic peak, broadened and shifted due
to molecular interactions, It should also be noted that the peak of the

L] i 3 :
n'= 1 (T {EJ) exciton at about 9.45 eV is very close to the threshold

» PP
The reflectivities were measured in Saint Etienne with the cooperation of
J.L, Subtil

for the highest-density graph ("a'") of Fig. | and therefore the shape of
the threshold is probably modified for this density. Atstiil higher liquid
densities and in the solid the 9.45 eV discrete reflection peak appears

as a pronounced dip in the photoconductivity excitaticn spectrumz’lo.

CompsTison of che reflection spectra with the photoconductivity excitation
spectra reveals another interesting point: the reflection peaks due to
excitonic bands and the atomic lines modified by molecular interactions

7,

change in position very little withdensity while the photoconductivity
threshold changes considerably, moving te higher photon energies and de-
creasing in slope with decreasing density. The latter facts were stressed

when discussing Fig. 2; the former one is also clearly illustrated in the

same figure by the invariance of the position of the dip at 10.3 eV.

The structure in the photoconductivity excitation spectrum &t and around
10.3 eV may easily cause a misinterpretation of the photoconductivity ex-
citation spectra, especially for such densities, where the photoconduction
threshold is very near to 10.3 eV. For example, curve "d" of Fig. 2 may

be interpreted as involving two thresholds: a gradual one at about 10 eV
and 2 much steeper one at about 10,35 eV and in fact, a preliminary brief
report of the resultsl3 included the assumption of two thresholds. However,
further considerations brought weightly arguments against such a presentation:
a) the position and width of the dips is very close tc that of the corres~
ponding reflection bands (Fig. 2). b} If the threshold Epc is taken to
appear at the point where the current starts to rise, a continuous curve
Epc(pN) with a continuously varying derivative is obtained (Fig. 4). A
quantitative support for this view should be furnished by knowing the ab-

sorption coefficient k(E} for photon energies at and around 10.3 eV; this



is being worked out by means of Kramers-Kronig analysis of reflective

data for the LiF/Xe interface !4,

Usually, Epc is determined from graphs of the kind presented in Fig. 2
by the intercepts of extrapolated straight portions of a power law:
i:h vs. E, m being mostly chosen to be either 1/2, 1 or 2 in accord
with some theoretical model but often gomewhat arbitrarily. On the
other hand, defiring Epc as the start of the rising portion of the

Epc vs. hvgraphhas an intrinsic element of inaccuracy, especially

if the noise level of the zero line is not negligible (e.g., graphs

e and f in Fig, 2). For the data of Fig., 4 the photocurrent thresholds
were determined by the latter method, taking the averages of two inde~
pendent determinations. Very similar results were obtained if Epc was
determined from the intercept of the linear part of iih vs. hv plots.
It is seen that at the highest densities Epc = 9,19 eV. Previous
determinations of the photoconductivity threshold in liquid xenon

gave Epc = 9,20 eVZ'IO. The difference stems from slightly different
methods of determinationz'lo of Epc' The increase of Epc with decrea-
sing density is seen to be monotonous, almost linear, down to a
densityIo of about 4x102| atoms/cmj, and having & fasterrising portion
at the lowest densities. Epc extrapolates to 11.10 eV at zero den-
sity. This limit is equal to the difference between the energy mini-
mum of the xenon molecular ion Xg; and the xenon atom ground statel.
Transitions between the two states were shown to be pussible1 for all
photon energies above 11.10 eV due to the Hornbeck-Molnar processIS
via an excimer state Xe;, provided the density is larger than about

10Ig atoms/cmaq

- 10 -

In order to complete the picture on the evolution of electrom energy
band with density the ionization energy of the valence-band hole

P’ was evaluated as a function of the number density Py Following
Messing and Jortner's work]6 on doped fluid argon the simple Born

charging energy formula was used

P = - 3 (- ?) - vevns
where e is the electron charge, o = 0.3%9 nm is the calculated hard
core radius of a xenon atom17 and £ is the long—wavelength optical
dielectric constant. Near the triple point the value of € determined

]8w3$1ﬁed;at other densities it was calculated using the

directly
triple~point value and the Clausius-Mossotti formula. The use of

the simple formula cen be justified as follows: Messing and Jortner
showed]6 that the results of Eq. | for Xe-doped fluid argon are in
accord within + 10 % with results obtained by means of Lekner's scree-
ning functionlg, taking into account values of pair correlation
functions and the Kirkwood superposition apprnximationzo. Experi~

. . P ' . +
mental evidence for the reliability of both determinations of P (QN)

. . 9 .
came from comparison cof directly measured values” of the guasi-free

electronenergyvo(pN) in fluid argon with values based on the calculated

P‘(pN)values and spectroscopie evidencelﬁ. P’(DN) as evaluated by means
of Eq. | appears in Fig. 5; it is seen that P =0 for Py ™ 0 and

that P+(DN) is an almost linear function. The highest value of [P+|
obtained at the triple-point density, is about 0.9 ev. However, esti-
mates of |P+! for solid xenon, obtained by different methods, yielded

considerably higher values: 1,32 eVZI and 1.39 eV22 respectively. The
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discrepancy is too large to attribute it to the change in € due tc

the density change upon the phase transition: this effect would increase
|P+] as determined from Eq. | only by about 10 Z. Thus it is possible
that the true valuesof !P+| are appreciably higher than indicated in

Fig. 5.

Figure & summarizes the evolution of the band structure in fluid xenon
on the basis of the above results. The zerc line is the vacuum level.
Vo is the energy of the free-electron state at the bottom of the con-
duction band {or, the electron affinity), reproduced from a previous
publications. The ionization energy of an electron at the top of the

valence band

iz seen to decrease with increasing density though it stays roughly
constant for densities between 5 and leIOZI atoms/cm3. The graph also
includes P+—ITH: this would be the ground state of a valence-band elec-
tron if there were no hole polarization effects as expressed by P
Apart from an initial rise at low densities this level seems to stay
constant (within the experimental accuracy) for a wide density range.
Apparently the results presented in Fig. 6 are the first case of any

non-metal, crystalline or not, where the evolution of these band struc-—

ture parameters was followed in detail.

3, Discussion

A. Photoconductivity; electron mobility and excitons

The similarity of values of several band structure parameters in solid

xenont and in the corresponding liquid has been stressed repeatedlyz'a.

The continuous and gradual change of thd level of the bottom of the

‘conduction band, the level of the top of the valence band and the hole

polarization energy p¥ with density found in this work indicated that

there is no sudden change in the energy levels relevant to the electri~
cal conduction. This is true down to densities of the order of I02l
atoms/cm3: at this density region there is an increase in the slope

dEEc and the main contribution to the conductivity becomea that

4ap,
N due to the Hornbeck-Molner processl. It follows that the con-

duction in a solid-like conduction band persists down to very low den-
gities where it changes continuously and gradually to gas-like conduc~
tion. This conclusion will now be discussed in comparison with the

density dependence of the slectron mobilit*ys and of the exciton bam‘ls7'8.

1t was demonstrated by Huang and Freeman5 in their work on the electron
mobility of fluid xenon that the product of the number density by the
zero-field mobility u.Py is constant from zerc density up to about Py =
2x1020 atoms/cmg. This is a typical behaviour of the zero-field mobility
in a gas. Above this density there is a minimum in M Py (at ™ 3x]02]
atomslcma), attributed tos quasi~localization due to density fluctuations

in the liquid, This minimum can be eliminated by & slight increase of

the temperature, indicating that the potential well involved in the
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localization is very shallow. The mobiiity is strongly dependent on the
applied electric field F, but at any given {ield F, p(F) varies slowly
with density without sudden changes; u(F)} always has a minimum at about
Py U I02l atoms/cmau

The excitonic bands in fluid xenon (and krypton} behavedifferently. The

| . - . )
n' =1 (T {E]) exciton appears only at densities above 2./x10ZI atoms/

cmg; the n =1 (T {%]) only above 1¢.9x1021 atoms/cm3 and the n = 2 {7 (;}}
exciton only above 10.8x]021 atoms/cmj: In comparison, we note that below
P ™ sxlozoatams/cm3|dEpC/del starts ro increase steeply (Fig. 4) and that
HoPy deviates from its constant value at by ™ 2x1020 atoms!cmj. Thus the
exciton thresheld densities are considerably above those which may in-
dicate a transition from "gas~like" conduction to conduction in a con-
duction band ("solid-like"). A detailed sludy? of the evolution of the
n=1( (%]) exciton indicated that for the appearance of such exci-

tons light absorptioun has to take place in a cluster of at least 10 atoms
occupying not more than a volume of 1.5 nm3= I{ a similar condition would
be necessary for “solid-like" conduction in an energy band as well, a
rather sudden change of Epc could be expected at such a density, where

the individual clusters do not overlap suificiently tc form a conducting
bridge between the electrodes. In other words, one might expect percolation

effects at some density. The results of this work show no such effects.

The different behaviour of excitons and of electrons comtributing to con-
duction can be readily understood following arguments by Basak and Cuhen23
leading to their multiple~scattering theory cf mobility in fluid rare gases.

The de Broglie wavelength Ae for a thermalized electron at T = 300° K

turns cut to be about 6 nm, if one assumes Boltzmann equipartition
and thermal electron velocities. It is 1easonable to poustulate that
as long ae this wavelength is considerably larger than the average

interatomic distance a, conduction electyons ate not scatterd by indi-

vidoal atoms, but rather by density {luctuations. For pN=I(!Ti atoms/
cm3 a=1mm =o )E/a = 63 {or all vther densities discussed in

this paper the 21atio ie even larger {up te ™ 14 ncar the triple point).
Becausc of the Iarge value of Ap, the thermal o1 almost thermal con-
duction electron cannot be conlined tu a small cluster (typical di-
mension: N | nm) that is, indecd, capable of accommodating an exciton.
Thus the energy at which the e¢lectron finds itself within the sample
after it had been excited (i.e., Vo) is deteimined Ly properties aver-
aged over many atoms. The tiransition to gas-like conduction, characteri-
zed by single scattering on individual atoms, occurs graduslly for

i .3 . . .
pN < 10 atoms{ch. as the interatomic distance becomes comparable

to A
e

Confinement of an exciton to a cluater does not constitute of courae
any difficulty, as the exciton energy is such ae to ensure a Ae—value

consictent with the electron orbit.

B. Scattering mechanisms

Because of its much higher kinetic energy and confinement to orbit the
electron belonging tc an exciton may be sulject to a different scattering
mechanism than a motre or less thermal free electron, especially if its

Bohr radius is very small (n = | and n' = ] excitons): in 8such z case
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density fluctuations of the medium are irrelevant to scattering and

single scattering processes have to be considered.

Some of the above considerations recall the paper by Rice and Jortner
discussing the possible existence of Wannier excitons in simple li-
quidszn. These authors gave a rough estimate for the minimum condi-
tions at which such excitons may exist’ by requiring wr, >> 1, being
the angular frequency of the exciton and TC a scattering time that is
in principle wave vector—dependent and is calculated by reckoning with
scattering on the atoms of the liquid. Applying this condition to the
observability of the n = 2 (T [%J) exciton in fluid xenon we reporteds
that for oy = lO.BxlO21 atoms/cm3 (a density at which the exciton is
just observahle) ut = 140, Thus, it seemed that the condition wr > 1
was satisfied rather too genercusly. However, in these considerations
T, was estimated from the zero-field mobility, which is in practice
determined by multiple—scatteringZJ. while for the high electron energy
of the exciton (its radius is about | nm) single scattering ia applicable.
In other words it follows that Te for the electron confined to the
exciton is much smaller than T, of the multiple scattering, determined
by the zero- field mobility.Similadly, estimation of the width AE of
the exciton band from the indeterminacy principle AE > h/ﬁTC. h being
Planck’s constant, yields a factor of 40 between the two sides of the
inequality if T is taken from the zero-field mobility. This also points
to the necessity of taking a considerably smaller value of T. into

account for the electron belonging tec the exciton.
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C. Band gaps and the position of djscrete transitioms

Another interesting point of comparison between bound and quasi-
free electrons is to consider the relative positions of excitoric
and modified atomic peaks in comparison with the photoconductinity
threshold Epc. Epc is equal to the energy difference between the
bottom of the conduction band (VO) and the top of the uppermost
valence band (VU-EPC). The T [%J excitor series is formed by the
association of a conduction-band electron with a hole from this
topmost valence band. Fig. 4 showed that Epc varies considerably in
the density range of 4.9 to l3.5x]02] atoms/cm3, in which the n = 1
(r G;) exciton discussed exists. In the same range there is, however,
very little change in the position of the excitonic peaks. Such be-
haviour was predicted by W.B. Fouler21 for excitons of small radius;
according to his considerations, electronic polarization can ba ne-
glected for cases of excited states (excitons, F-centres, etc.) where
the average radius of the orbit is considerably less than the inter-
atomic distance. An indirect support for the validity of this approach
was found by trying tc use the one-electron approximation for the po-
sition El of this exciton:

E =EG= Epc-c = Epc - lgé%—g: ereer 2
G being the exciton binding energy in eV, m* the reduced effective

masge in terms of the free electron mass and E the long~wavelength
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optical dielectric constant. We checked the applicability of Eq.Z

by substituting experimental values of El and Epc for the whole
density range where the excitons are observed, using ¢-values based
on Sinnock and Smith's measurementslB and the Clausius-Mossotti rela-
tion. This procedure yields m* as afunctionof the density Pyt For
the highest density of the range {V 13.5x102] atoms/cma) m* = 0.26,
but this value went down to m* = 0.19 for EN = 4v9x102] atoms/cms.
This result does not seem meaningful, since if Eq. 2 were applicable
for this exciton, m” would stay either constant or else increase with
decreasing density towards m® = | in a very dilute gas. Thus Eq. 2
cannot be applied for the n = 1 (T E?) exciton in a wide density
range; it yields in solid xenon reasonable results that are consiastent
with higher levels of the T Gy series because a fortuituous mutual
cancelling of several central-cell corrections necessary for the

. . 2 5
calculation of the energy of this small-radius exciton i'2>’26.

The approximate constancy of position of the reflection peaks (some

of them appearing as dips in the photoconductivity excitation spectrum)
at 9,45, 10,16, 10,32 and 1i.5 eV is explained on the same lines,

with a correlary: Neither one of these peaks is due to an exciton
formed by a conduction-band electron and a hole from the uppermost
valence band, but they belong tc deeper-lying valence bands or dis-
crete levels. This explains the fact that Epc may be smaller or larger

than the energy of the peaks according to the density (Fig. 2).
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D. Relations between band structure parameters and ionization potentials

It was stated near the end of the previons chapter that the calcula-

ted values of the hole polarization energy ?*of Fig., 5 are definitely

smaller in absolute value than those evaluated by other method82]‘22.

1t is impossible to tell with certainty which calculations are the
correct ones, but in any case there would be little difference in the

general trend of cthese graphs.

Figure 6 shows that the energy of the top of the valence band -ITH =

v scays constant for a broad range of densities and the same is

-E
o pc

true about the energy P'-I_ . This iatter energy level is the ground

TH

state of a valence-band hole that would be obtained if there was mno

hole polarization energy ?*. Both hITH and P*-1 change considerably

TH
at low densities (below 3x|02! and lxIOZ! atoms/cm3 respectively), It
is tempting to relate these changes to valence band formation from the
5p6 atomic cores with increasing density, It is hoped that the availa-
bility of these first experimental data on the evolution of energy

bands should stimulate formulatior of appropriate theories as well on

this point.

It is seen in Fig, 6 that the low density limit of both “Toy and

+ ; . PP . .
P —ITH is very near to the adiabatic ionization potential of the

.27 A . . : -
xenon dimer I =11.13 eV, This fact is at first surprising,

dimer
since the Franck-Condon principle would make very improbable direct
transitions from the free atoms {(or from the dimers} into the mini~-

mum of the configurational curve of the molecular ion, occurring
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Figure Captions

Figure 1 Cross section of the sample cell, A - retaining ring; B and
F - parts of "Conflat™ seal; ¢ - LiF window, glued tc B; D -
copper gasket; E - spring and contact head; ¢ - filling tube;
H - ceramic insulator of ultra—high vacuum feedthrough; I ~
central stalk welded into the feedthrough. The cell has two

feedthroughs, but for simplicity only one is drawn.

Figure 2 Normalized photocurrent as a function of the energy of inci-
dent photons at various number densities (102] atoma/cms)
a-10.9; b-8.3; c-6.2; d-4.1; e-3.3; £-2.3.

Figure 3 Normalized photocurrent compared with the reflectance of the

xencn/MgF2 interface at similar densitiea.

Figure 4 The density dependence of the photoconductivity threshold,

Figure 5 The calculated denaity dependence of the hole polarization

+
energy P . See text. —_

Figure 6 Density dependence of energy band parameters,
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