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Spectroscopic behavior of halogen photodesorption from alkali halides
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The photostimulated desorption yield of neutral halogen atoms from Kl, KBr, and Rbl at several tempera-
tures has been measured in the photon energy range between 5 and 30 eV using synchrotron radiation and
guadrupole mass spectrometry. The features observed in the desorption yield are slightly correlated with the
structures of the absorption spectra of each investigated material. The behavior of the halogen desorption yield
is analyzed in the frame of inelastic electron-electron scattering processes, in close analogy with data available
from the total photoelectron yield and the luminescence yield. The role played in the desorption mechanism by
fundamental excitations, such as valence exciton creation and band-gap electron-hole excitation, is discussed.
[S0163-182697)01907-3

I. INTRODUCTION as valence bandsSeveral types of excited states can be
created, that go through a cascade of secondary processes
A typical process that takes place on pure alkali halidedefore arriving at the formation of self-trapped excitons. It is
when they are irradiated with photons or hit by electronsnot yet clear what role is played by all these intermediate
consists of the emission of constituent particles from thesteps in defect formation and, consequently, in the desorp-
clean surface. This phenomenon is known as photontdon process of neutral atoms. In addition, it has been sug-
stimulated desorption or electron-stimulated desorption, acgested that some of these intermediate steps, or the emission
cording to the incident particles, and is driven by the elec-of secondary electrons, could be responsible for the desorp-
tronic excitation of the crystdl. During the past decade tion of excited atoms or ions.
several properties of particles emitted from alkali halide sur- It is well known that defects can be created by irradiating
faces have been investigated. It is now currently believedhe alkali halides with ultraviolet photons with an energy
that the phenomenon of desorption can be traced back to thegher than that of the fundamental absorption threshatd.
formation of lattice defects in pure alkali halides irradiatedorder to obtain direct information about the desorption pro-
by energetic particles. cess of neutral atoms it is very important to study the behav-
The decay of excited electronic states results in the forior of the desorption yield using a selective excitation probe
mation of self-trapped excitons which act as the initial stepin the energy interval where direct exciton formation takes
in the formation of F-H Frenkel pairs. At the temperatures ofplace and above the fundamental absorption threshold to-
interest here, H centers can migrate inside the crystal, arriverard the first core-level excitations. The investigation of
at the surface, and eventually decay to a halogen adatohmlogen atom emission provides information on the precur-
adsorbed on the crystal surface, which evaporated‘btihe  sor state of desorption because of the close relationship be-
formation or arrival 6 a F center on the crystal surface may tween H-center production and halogen emission via the
provide the necessary electron for neutralizing an alkali iomonradiative decay of the self-trapped excit8rUV and
which could be thermally emitted as a neutral alkali atom.vacuum ultraviole{VUV) photons are suitable for selective
This process is believed to be responsible for the thermadxcitation, and allow us to compare desorption data with
component of desorption. In the case of electron-stimulatethformation available from other spectroscopic techniques,
desorption, dynamignonthermal desorption also occurs such as photoluminescence and total yield photoemission.
when an electron-hole pair and/or free exciton localizes on a In Sec. |l details are given concerning the sample prepa-
surface halogen ion® We recently found that this nonther- ration and measurement techniques. In Sec. Ill we present
mal channel of desorption is not active for low-energy pho-the yield spectra of photon stimulated desorption of neutral
ton excitations. halogen atoms from Kl, Rbl, and KBr single crystals mea-
Up to now, the majority of experiments on stimulated sured at several temperatures. In Sec. IV we discuss the be-
desorption in alkali halides were performed using energetitavior of the yield spectra, taking into account the absorption
particles, either soft x rays or electrons of kinetic energy offeatures as well as the electron-electron scattering processes
tens or hundreds of eV, which can excite core levels as weltharacteristic of each investigated material.
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Il. EXPERIMENTAL SETUP

The desorption measurements were performed at the ex-
perimental station of W3.1 beamline at Hamburger Synchro-
tronstrahlungslabo(HASYLAB), the synchrotron radiation
laboratory at Deutshen Elektronen-Synchrotron in Hamburg.
The photon energy was selected by using a 1-m normal-
incidence Wadsworth-type monochromator. The photon en-
ergies available allowed us to cover excitations between 5
and 30 eV, originating both from the valence band and from
the first core states. The desorption yield spectra have beenZ

. [}
measured with an average band pass of 10 A and an average-
photon flux of 5<10' photons §¥/mA. The desorbed halo-
gen atoms, emitted within I8 sr of solid angle, were de-
tected by a Balzers QMG 311 quadrupole mass spectrometer
(QMS) able to cover the 0—300 a.m.u. interval, which was
operated in a pulse-counting mode. The signal at each halo-
gen mass was optimized by changing the impact electron
kinetic energy in the ionizing stage of the QMS. The inten-
sity of the light reflected from the sample surface was mea-
sured, between 5 and 10 eV, together with the QMS signal in
order to identify the energy position of the main absorption
structures of the specimen under measurement. The sample =
temperature could be continuously varied between 300 and
800 K by means of a resistive heater mounted on the sample
holder, and the temperature was monitored with a thermo-
couple.

The samples were cleaved in air along €0 plane, T —r
and the surface was cleaned in vacuum by heating the sample 10 15 20 25 30
up to about 650 K for several hours. This procedure is Photon Energy (eV)
known to produce a well-ordered, single-crystal alkali halide
surface In order to normalize the desorption signal, the in- g1, 1. (a) Desorption yield spectra as a function of photon
cident radiation intensity was measured by collecting thenergy of neutral iodine emission from the KI surface measured at
fluorescence of a sodium salicilate coating placed on a screejifferent sample temperatures. The arrows mark the threshold ener-
behind the sample position. Data acquisition was performegies for electron-electron scattering given in Table |, as well as the
using a computer automated measurement and control Sygesition of the K" 3p core excitons. The inset shows on a linear
tem connected to @aVAX computer. scale the desorption yield in the threshold region. The arrow shows
the position of the first exciton(b) Absorption spectrum of Ki
measured at room temperature, digitized from Refs(sbfid line)
and 14(dashed ling
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Ill. EXPERIMENTAL RESULTS

In Figs. 1a), 2(a), and 3a), we report the yield curves of
the desorption of halogen neutral atoms measured at diffeal down to zero, and consequently increases the average
ent temperatures from KI, Rbl, and KBr, respectively. Innoise in the yield spectruiisee, for instance, Fig.(4)].
Figs. 1b), 2(b), and 3b) the absorption spectra of each ma-
terial, at room temperature, are reported for comparison. The
curves were obtained by digitizing the spectra published ear-
lier by several author¥ %4 The spectral behavior of halogen emission from KI

The Kl data are an extension in the VUV of the yield of samples in the photon energy interval between 5 and 10 eV
desorbed iodine presented in previous papetéwhereas has been investigated in previous papérS.Present data,
the halogen desorption results from Rbl and KBr are pretaken in the same photon energy interval, were measured
sented for the first time, to our knowledge. The insets ofwith better resolution, reducing the excitation bandpass. Fig-
Figs. 1a), 2(a), and 3a) show the behavior of the desorption ure 1@) reports the yield of iodine emission in the spectral
yield at the first stages of the absorption spectrum of theange between the absorption threshold and 30 eV. The gen-
compound. The desorption yield spectra have been measuredal shape of the yield curves is almost independent of the
in three photon-energy regions using different optical filterssample temperature, displaying a nearly uniform increase in
(SiO,, LiF, and void in order to avoid the influence of intensity. The spectra show a steep desorption threshold at
higher-orders transmission of the monochromator. Thehe onset of the optical absorption, at about 5.4 eV, followed
curves shown in Figs.(&), 2(a), and 3a) were obtained by by an almost exponential growth of the yield up to 10 eV
joining the yield spectra from each photon energy intervaland, after enhancement in the region between 10 and 18 eV,
The discontinuity present at about 11-12 eV in the reportedhe yield saturates to a constant value. Superimposed on this
spectra is due to the lack of excitation intensity related to thesmooth behavior there are several temperature-dependent
drop of the grating efficiendy that reduces the detected sig- fine structures: the first group appears in the photon-energy

A. Kl
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FIG. 2. (a) Desorption yield spectra as a function of photon g5 3. (a) Desorption yield spectra as a function of photon
energy of neutral iodine emission from the Rbl surface measured &inergy of neutral bromine emission from the KBr surface measured
different sample temperatures. The arrows mark the threshold eneg; gifferent sample temperatures. The arrows mark the threshold
gies for electron-electron scattering given in Table I, as well as thgnergies for electron-electron scattering given in Table 1, as well as
position of the R 4p core excitons. The inset shows on a linear he position of the K 3p core excitons. The inset shows on a linear
scale the desorption yield in the threshold region. The arrow showgc,e the desorption yield in the threshold region. The arrow shows
the position of the first exciton(h) Absorption spectrum of Rbl e position of the first exciton(b) Absorption spectrum of KBr
measured at room temperature, digitized from Ref. 13. measured at room temperature, digitized from Refs(sbid line)

. ) and 14(dashed ling
range of the fundamental exciton absorption peak and band-

to-band transition threshol@-7 e\). This group of features
is characterized by the presence of a peak centered at 5.
eV at 300 K, which becomes a shoulder with increasingT
sample temperature and shifts toward lower photon energy
(about 5.5 eV at 460 K A second structure, whose maxi-
mum is observed at about 6.2 eV at 460 K, becomes mor
evident with increasing temperature. The second group
features appears in the excitation region of the 3p core
levels!’ It consists of two dips whose minima are at 20.05
and 21.3 eV, which become better defined at higher tempera-

ture. C. KBr

pntrast, a temperature-dependent behavior is observed for
e fine structures present in the first 3 eV above threshold.
he spectra at 370 and 460 K show shoulders positioned at
bout 5.3 and 5.5 eV, respectively, and a maximum at 6.15
SV whose intensity increases with temperature. At higher
hoton energies no features are observed in the Rbl spectra
passing through the region of the Rb4p core-level
excitations'®

The general trend of the bromine desorption yield from
B. Rbl KBr follows the smooth behavior of the other alkali halide
Rubidium iodide yield spectra show almost the same bespectra. The desorption process shows its onset as soon as
havior as those of Kl, with a steplike shape at the onset of théhe optical absorption takes place at about 6.0 eV. A peak
optical absorption, followed by an exponential growth up toappears in the region of the first exciton absorption feature
10 eV, where a steplike increase in the yield intensity, beshowing a maximum at 6.55 eV at 300 K, which moves
tween 10 and 13 eV, takes place. Above 13 eV, the shape ¢dward lower photon energy6.50 eV at 460 K and be-
the yield spectra goes toward a saturation value. Similar tcomes more evident as the sample temperature increases.
Kl, the temperature variation influences only the signal in-With increasing photon energy, the yield grows almost ex-
tensity, while the overall shape of the yield is unaffected. Inponentially and seems to approach a saturation value before
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10 eV. A second steplike increase starts at about 12 eV, TABLE I. Computed threshold energies for several electron-
reaching a new saturation value by 15 eV, where a thirctlectron scattering processes in KI, Rbl, and KBy, is the energy

growth of the desorption signal appears and, after a Ies_%f the desorption_y_ield thresholo_l measured _in the pr_esent pﬁggr,
marked enhancement at about 20 eV, saturates by 30 eV the energy position of the exciton absorption maximum, Bpts

The temperature dependence of the bromine yield resulf€ threshold energy for the band-to-band absorption. All the re-

only in a uniform increase of the detected signal Withoutported energies are given for 3_00-K me_asurements. The values of
L0 ' ex andEy are taken from published optical spectRefs. 12 and

significant spectral dependence. At the measured samp

temperatures, no evident features appear across the photan-_

energy region at which the absorption structures originating Kl RbI KBr

from the K" 3p core leveld’ take place.

2E 10.8 eV 10.2 eV 12.0 eV
(EextEg) 11.8 eV 11.7 eV 13.8 eV
IV. DISCUSSION 2Eg 12.5 eV 12.4 eV 14.6 eV
3E 18.75 eV 18.6 eV 219 eV

A. General shape of the spectra ’

The spectral dependence of the yield curves shows a be-
havior common to all three measured compounds. by a mean free path of the precursor state for halogen de-
(a) The energy threshold for desorption of halogen atomsorption greater than the penetration depth of the exciting
is determined by the onset of the optical absorption. As prephotons.
viously reported for K> halogen desorption yield shows  (c) The steplike shape of the spectra suggests analogies
a direct correlation with the first exciton absorption featurewith the results obtained in the case of the intrinsic lumines-
as witnessed by the structuiigeak or shouldgrobserved for  cence of alkali halides excited in the UV and VUV spectral
all the investigated compounds. The energy position andegions?*=2® and is closely related to the total vyield
temperature dependence of this feature are in excellemthotoemissioff>> measurements. The process accounting
agreement with those reported in the literature for excitonidor this spectral dependence of desorption is the inelastic
absorptioh®!® and with the structures of the reflected light electron-electron scattering that, at selected thresholds for the
monitored during the experiment. This result clearly demon-electron kinetic energies inside the crystal, is able to enhance
strates that one of the origins of the desorption process ithe number of electron-hole pairs in the sample. This process
alkali halides is the decay of the fundamental exciton that ioccurs only when the kinetic energy of an excited electron
known to occur through the production of F and H centersexceeds the value of the energy dggpof the crystal. In such
which are considered precursor states for alkali and halogea case the excited energetic electron may inelastically scatter
desorption, respectivefy:?° with the valence electrons producing additional electron-hole
(b) At higher photon energy, corresponding to the inter-pairs with a consequent multiplication of the excited quanta
band transitions region and to the first core-level excitationjnside the crystal. This multiplication has been observed
the yield spectra of halogen emission is almost independer#s an enhancement in the vyield of the intrinsic
of the variation of the absorption coefficient of alkali halides, luminescencé??® and as a reduction of the photoemitted
as is evident by comparing the absorption and yield curves ielectrons in total yield spectf4:2® When increasing the pho-
Figs. 1-3. Let us assume a three-step model for the photaiwn energy, the excited electrons gain enough kinetic energy
stimulated desorption proce¥s. to start a series of scattering processes at valugg 2
(i) An incident photon is absorbed by the crystal. Depend{E¢,+E,) and £, whereEy, is the photon energy of the
ing on the photon energy this process will create either alesorption yield onset and,, the photon energy at which
bound exciton state or a free electron-free hole pair, at difthe exciton absorption peak occurs. These threshold energies
ferent depths from the surface. are summarized in Table 1. In the yield spectra of Kl and Rbl
(i) The excitation is relaxed and transported to the surthe steplike increase of iodine emission takes place for pho-
face. This step could follow different paths. For example, theton energiesE,>10 eV, in agreement with the expected
excitation is transferred to the surface, where it decays intvalue for &, and saturates at photon energy>2E,
the precursor state for desorption, or the excited state firstithout any further increase to ascribe to the presence of
decays into F and H centers, which independently reach thadditional electron-electron scattering thresholds. This is
surface. probably due to the small energy separation of the three
(i) An atom is emitted from the surface. thresholds in comparison with their widths, producing an un-
It is reasonable that stefiii) is not dependent on the resolved growth in the measured spectra. This is not the case
incident photon energy. If we also assume that ¢temloes  for KBr, which shows a double step in the bromine desorp-
not depend on photon energy, the photon-energy dependentien yield between 12 and 20 eV. The expected threshold
of the desorption yield enters through absorption coefficienenergies reported in Table | should be compared with the
involved in step(i). If the mean free path of excited states is positions of the two enhancements in the yield spectra at
smaller than the penetration depth of the absorbed radiatio,1.5 and 14.6 eV. The lack of an increase of the desorption
the photon-stimulated desorption yield spectra should resignal at 13.8 eV could be attributed to spectral overlapping
semble the absorption coefficient spectrum. We do not obbetween the(E.+E,) and & thresholds and/or to a rel-
serve any correspondence between absorption and photogvant difference in the probability of the two scattering
stimulated desorption yield spectra, except for the excitorevents. A further increase in the halogen vyield of KBr is
structure. This lack of resemblance could be accounted foobserved at about 20 eV, as shown in Fig. 4, which could be
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FIG. 5. Comparison between the desorption yield spectrum of

iodine and the reflectivity spectrum measured simultaneously from
, Kl at 460 K in the region of excitonic absorption. The picture

10 15 20 25 reports the yield spectra obtained after normalizing the measured
Photon Energy (eV) spectrum to the incident photon intensifyll dots) and to the es-
timated absorbed photon intensitsrosses The arrows mark the

. . . osition of the first exciton and the band-gap energy.
FIG. 4. Photon-stimulated desorption yield spectra of neutraro " ! xcl gap 9y

bromine emission from the KBr surface measured at different
sample temperatures. The data are plotted on a linear scale in the
energy region of electron-electron scattering processes. The curves Although the general behavior of the halogen desorption
are normalized to each maximum intensity and shifted downward/ield is poorly correlated with the absorption structures,
for clarity. some small features in the desorption yield curves of the
investigated compounds show a correspondence with the op-

tical spectra. This evidence has been found by comparing the

attributed to the contribution of multiple scattering processe ; . . .
leading to the production of three holes in the valence banj;alpgen desorptlon_ yield with the S|mgltaneously measured
ptical reflectivity, in the spectral region below 10 eV, as

These muIt|pI_e _scatte_rlng everii®., EP:3_E9) are expe_cted reported in Fig. 5 for Kl at 460 K. Figure 5 also shows the
to be less efficient yv|th respeqt to.the single scattering Proyield spectrum corrected by the factd—R), whereR is the
cess, because multiple scattering is only one of the possiblefiectivity coefficient, for normalizing the yield to the ab-
scattering events accessible for the excited electron. Thgorhed intensity instead of the incident intensity. This correc-
same high-energy threshold is not observed in both KI angjon does not modify the shape of the spectrum substantially.
Rbl. After the first structure, correlated with the first exciton
(d) In the lowest photon energy regiok,,<E,<2Ey,,  absorption peak, only the yield spectra of KI and Rbl show
no scattering events are expected. This region is charactegome features in the region where interband transitions and
ized by an exponential increase of the desorption yield in alhigher exciton excitations occur. The observed structures are
measured compounds. The absorption process in this phototemperature dependent, and appear as maxima, positioned at
energy range produces holes in the valence bands with dif.2 and 6.15 eV for KI and Rbl, respectively, followed by a
ferent kinetic energies. Holes at the top of the valence banddouble dip positioned in correspondence of the higher exci-
may become self-trapped in subpicosecond ththesthout  ton excitations. The dips become more evident as the tem-
moving. ForE,>E,, holes can be generated deeper in theperature increases. In order to explain the observed behavior,
valence bands, with an extra amount of kinetic energy. Thishe relative intensities of the desorption yield should be ex-
may result in an increasing mean free path for free holes andmined in comparison with the nature of the absorption pro-
a consequent growing probability for bulk excitations tocesses in this spectral region. For Kl the ratio between the
reach the surface, accounting for the measured exponentidesorption yield intensity measured in the band-to-band tran-
increase of the desorption yield. sition region, and that measured at the first excitonic peak, is
(e) The temperature dependence of neutral halogen dewore than doubled in going from 300 to 460 K. The same
sorption from Kl, KBr, and Rbl results in a uniform increase effect is observed in Rbl for the two measured temperatures.
of the number of emitted particles as the temperature inThis growth of the intensity ratio appears while the depth of
creases. This is due to the enhancement of diffusion rates dfie two dips in the higher exciton absorption region becomes
excitations and to thermal activation of desorption at the surmore pronounced. Because of the close quantum-mechanical
face. It has been shown that, at low temperature, the excita&nalogy among the fundamenthl exciton, its spin-orbit
tion of alkali halides produces alkali-metal enrichment of thepartner, and th& excitons, similar desorption rates are ex-
surfac&®~28which results in island formation. The evapora- pected from their creation. In the photon absorption process,
tion of the excess potassium and rubidium, occurring athe higher exciton excitations are degenerate with the band-
about 360 K, may cause an additional increase in halogerte-band transitions, thus reducing the fraction of photons ab-
desorbed intensity due to the increase of the fraction of sursorbed in the latter channel. Since at low temperature the
face free from alkali-metal clusters. All these processeslesorption yields of the two processes are comparable with
should not depend on photon energy, as observed. each other, the total yield spectrum should be almost struc-

B. Fine structure of the yield spectra
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tureless. Instead, as the temperature increases, the desorptgaon, the average value for reflectivity is of the order of a
yield values connected with the two processes become vetfgw percent increasing up to 5—8 % at the core exciton ab-
different, so that the higher exciton absorption features magorption maxima.” Core exciton transitions fall in the region
induce a reduction of the total emitted halogen atoms with avhere E,>2E and the desorption yield is mainly influ-
consequent manifestation of dips in the yield spectrum. Thig€nced by electron-electron scattering processes. At the pho-
process seems to stand for KI and Rbl excitation but not fofon energies suitable for core-level transitions, a competition
KBr, where, instead, a strong excitonic desorption efficiencyP€tween high-energy valence-band excitation and core-
is always present for all the investigated temperatures. ~ ©€xciton absorption takes place. While valence-band excita-
The substantial equivalence of the desorption yield intentions directly produce energetic electrons, core exciton exci-
sities, at 300 K, when exciting the first exciton peak and thd@lions produce energetic electrons through the decay
band-to-band transitions, is unexpected when considering [OCESSES s_uph as direct recombination or Agger decay.
diffusive mechanism for transferring excitations from the e high efficiency of these decay processes is shown by the

bulk to the surface before desorption. The penetration deptHresence of prominent peaks in the total photoelectron yield

of the light increases from 200 A at the exciton energy, toat photon energies where core excitons octdr Attempts

1000 A at a band-to-band transition energy clos&fo The LO de;[]etrml?e thei.t ntc_':lture of the %eca_y Tﬁ?‘ﬁ?'sm hz_afye
large variation of the excitation volume for the two spectral rougnt only quaiitative answers, showing that the speciiic

regions suggests that similar values of the desorption yiel{S¢@Y Process depends on the detail of the electronic struc-

5,33,34 ; _
intensities could be accounted for by either considering dif-ure of the crystaf. If the decay of a core exciton pro

ferent values of the mean free path for excitation transporﬁiuces electrons with not enough kinetic energy for undertak-

or, for both excitations, a mean free path longer than thdng a scattering sequence, a reduction of the desorption yield

longest penetration depth of the radiation. The latter could bg_hould berz]_ort])szrvted. _Furtht?]r |nvest|gat|onsfon the metcha-
excluded by analyzing the spectroscopic behavior of the gglisms which determineé ine presence ol core-exciton-
orrelated dips in the desorption and luminescence yield are

sorption yield, which suggests the existence of two differenf
mean free paths for the excitations originating from the fun_needed.
damental exciton absorption and the band-to-band transi-
tions. In fact, the poor resemblance of the desorption yield V. CONCLUSIONS
with the absorption spectrum for the analyzed compounds
could be a consequence of the excitation mean free path The photon-stimulated desorption study performed on K,
being longer than the penetration of light. Instead, the behayRbl, and KBr in the UV and VUV spectral regions showed
ior of the desorption spectrum at the first excitonic structurethat the onset of the desorption yield spectra of halogen at-
whose shape follows the Shape of the absorption band’ SUQmS can be COI‘I‘.elated with the forma“o.n of the first exciton
gests an exciton mean free path shorter than the penetratidh its lowest excited state. A close relationship between ab-
of the exciting radiation. The formation of excitons implies aSorption spectra and desorption yield spectra has not been
sudden localization of the excitation energy via exciton selffound for exciting photon energies abokig, suggesting that
trapping, which then decays through F-H pair Creation;he tranS.port of excitation tOWard.the Surface, whose decay is
whereas band-to-band transitions produce free holes witfeSponsible for halogen desorption, have a mean free path
enough kinetic energy to travel several hundreds of anglonger than the penetration depth of the light. The overall
stroms before becoming self-trappctapture an electron, behavior of the yield is determined by inelastic electron-
and decay through F-H pair creation. The second mechanis@lectron scattering processes, producing a strong enhance-
Cou|d efficient|y C0||ect se'f-trapped ho'es Very C|ose to thement of the desorption efﬁciency at selected thresholds. Fur-
surface. The H center created by the decay of either thther investigations are needed in order to explain the nature
self-trapped hole or the self-trapped exciton, reaching th@f the fine structures which appear in the desorption yield
crystal surface, should produce the proper conditions for théPectra, and seem to be closely related to the details of the
desorption of a halogen atom. An upper limit of about 100 Aelectronic configuration of each compound.
for the mean free path of the H center effective for desorp-
tion could be estimated for KI and Rbl, considering the pen-
etration depth of the radiation at the exciton absorption peak.
Further fine structures are strongly evident only in the KI We are grateful to the HASYLAB staff for assistance, in
desorption yield. Well-defined dips appear at 20.2 and 21.particular to Dr. P. Grtler for his support during measure-
eV, energies of the absorption maxima related to th@K  ments. Many thanks are due also to Professor G. Zimmerer
core excitons! Also, luminescence excitation spectra mea-for helpful discussions concerning the possibility of perform-
sured on these compounds show similar dipé3In the case  ing desorption experiments using synchrotron radiation exci-
of alkali-atom desorption from alkali halide surfaces mea-tation. N.Z. and M.P. acknowledge the E.C. financial support
sured at energies suitable for core exciton excitations, neutrdhrough Human Capital and Mobility, Contract No. ERBCH-
alkali atoms have been detected both in their ground &tate, GECT930047. The Jagiellonian University group acknowl-
and in the excited staf&:>?In both cases the maxima of the edges the financial support of the Polish Committee for Sci-
alkali-atom desorption spectra are set in positive correlatiomntific Research, Contract No. PB0887/P32/94/07. Financial
with inner-shell absorption structures. support for the exchange visits was obtained through the
This observed behavior for iodine emission cannot be exbirect Research Exchange Program between University of
plained by the reduction of the absorbed intensity due tdRome “La Sapienza” and the Jagiellonian University, Kra-
reflectivity enhancement because, in this photon-energy rekow.
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