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Zero electron kinetic energy spectroscopy of the XeCl ~ anion
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Zero electron kinetic energy spectroscopy has been used to study the Aeioh and thex1/2
electronic state of neutral XeCl. The spectrum is vibrationally resolved, yielding anion and neutral
vibrational frequencies. With the aid of earlier scattering measurements for the neutral state we
construct a Morse—Morse-switching—van der Waals model potential function for the anion from our
spectroscopic data, for whidR,,=3.57+0.03 A ande=145.8+0.7 meV. This represents the first
accurate experimental potential for the XeChnion. © 2002 American Institute of Physics.
[DOI: 10.1063/1.1450551

I. INTRODUCTION needed to understand the structure, energetics, and dynamics
of larger halide clusters as well as the importance of nonad-

The characterization of the potential energy funCt'onSdftive effects in species of this typé24 Charged RgX~

between weakly interacting species has been the subject @ usters are convenient model systems to study solvation at a

extensive experimental and theoretical rese&r€he two- cit i lovel d theref hel derstandi £ th
body and nonadditive forces that govern the interactions e Croscopic 1evel, an erelore help understanding ot the

tween these species provide a basis for understanding tﬁ)@OtOphySical properties an_d the reac'_[ivity ofions in t_he con-
long-range attractions between all atoms and molecules, &€nsed phase. RgXinteraction potentials also have impor-
well as a microscopic picture of interatomic and intermo-t@nt practical applications, as they are, e.g., needed to de-
lecular interactions in condensed phases. While much of th&CriP€ processes occurring in discharges and plasmas.
gas phase research has focused on interactions between The only prior experimental information on the XeCl
closed-shell neutral moleculdghere has been considerable @nion comes from two sets of ion mobility measure-
recent interest in the Spectroscopy of Weak|y bound CommentSJ.'G’l?Ab initio calculations have been carried out at the
plexes involving open-shell atoms or moleculess well as  CCSIO(T) level of coupled cluster theory using a relativistic
positively and negatively charged clustérs. effective core potentiaRECP for Xe and an aug-cc-pVTZ
Considerable progress has been achieved in characteri@asis set, including diffuse orbitals, for CI® High level ab
ing the negatively charged clusters in recent years, usingitio calculations have also been carried out for the related
photoelectron spectroscopyinfrared action spectroscofy, ArCl~ and KrCI™ anions!® These data are complemented by
and anion ZEKEzero electron kinetic energyphotodetach- potentials deduced from several theoretical afsgmi-
ment spectroscopyPhotoelectron spectroscopy is the mostempirical models?°~23 Thus, the ability to probe the anion
general of these techniques, but its resolution of 5-10 meVh our ZEKE experiment is particularly valuable due to the
is often insufficient to resolve low-frequency modes in clus-absence of other spectroscopic information.
ters. IR spectroscopy can be applied when there is an appro- The neutral XeCl complexes accessed by photodetach-
priate infrared active chromophore in the complex, whereasnent of the XeCl anion are also of interest because of the
anion ZEKE spectroscopy with its resolution of 1-2¢nis  gpen-shell nature of the chlorine atom. Three molecular elec-
particularly suited to anion complexes composed of weaklyronic states result from the interaction betweer?B)(and
bound atomic moieties, in which case it directly probes thexe 2425 The electrostatic interaction splits the lower
low-frequency vibrations characteristic of ion—neutral blnd-c|(2p3/2) state into two components that arise from two dif-

ing in the anion complexes and the weakly bound neutrajerent projections of the total electronic angular momentum
species formed by photodetachment. Vibrationally resolveg, along the Xe—Cl internuclear axi€=1 (the X1/2 state or

. .12 .
ZEKIE sl.;()jectrla for selecttid (:llatorﬁt;& and poWjé??g'l: fare  x statg andQ=2 (the13/2 orl statd. The upperP,,, spin—
gas halide clusters (RY ) have been reported: €€ orhit state of atomic chlorine correlates with a third state in

we extend our |nvest|gat|ons o t.he XeCe_hmon. the complex|11/2 (the Il state, characterized by)=3.
Such studies of RgX diatomics provide accurate two- T . .

; o L Much of the original interest in neutral RgX species was

body potentials for the anionic and neutral species involved

in the photodetachment process. The anion potentials ardeue to their use in excimer lasers. Here lasing occurs through

transitions between deeply bound charge transfer states

(“Rg™X™") and the weakly bound covalent ground states.

dCurrent address: Institut fPhysikalische Chemie, Universitgattingen, XeCl was one of the first systems where such lasing action at
TammannstraRe 6, D-37077 tngen, Germany. of h h h

PCorresponding author. Fax:+01-510-642-3635; electronic mail: 308 nm was reportet.For that reason there has been a great

dan@radon.cchem.berkeley.edu deal of interest to characterize tie |, andll state potential
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functions of XeCl. For example, emission spectra of ¥he T " T B
—B and XD transitions in***xe*Cl were recorded and
analyzed by Tellinghuisen and co-workers, yielding spectro-.
scopic constants for th¥ state?’ Lee and co-workers per-
formed differential cross sectiofiDCS measurements from
which potential curves for theX, |, and Il states were
obtained®® More detailed information on these potentials
came from absolute elastic total cross secti®@@S mea-
surements with magnetic selection of the Cl atoms carried
out by Aquilanti and co-workers’

In the ZEKE experiments presented here we observe vi-
brationally resolved transitions to tixestate of XeCl, but the . f
| <—anion andll <—anion bands were undetectable, presum- MoV 7 TN Yol T
ably due to extremely love-wave partial detachment cross 29900 0 '
sections for these two neutral states. This was discussed i
more detail in one of our earlier publicatiots.

This paper is organized as follows: in Sec. Il we provideriG. 1. The experimental and simulated XeCZEKE spectrum for the
a short summary of the experimental setup. In Sec. Ill thex1/2 statCI(*P5;) + Xe asymptot Solid line: experimental data; dashed
X< anion spectrum is presented and complete assignmenlig‘?: best fit spectral simulation baseq on the MMSV model potential fqr the

L . . anion and the ESMS\X state potential of Ref. 29. For complete assign-
of the observed trans!tlons are given. In Sec. v we brieflyants of peakd anda,—h, see Table .
discuss the construction of model potentials for fitting the
vibrational and rotational peak contours of the ZEKE spec-
trum. Finally, in Sec. V our XeCl anion potential is con- field enhances the ZEKE electron signal by roughly a factor
fronted with the available literature data. of 3, with no loss of spectral resolutiofl—2 cm%) for
atomic anions® The peaks observed in this study are
broader due to unresolved rotational envelopes and hot band
congestion.

The experiment is performed at a 30 Hz repetition rate.
PTP dye(Exciton) is used with a typical energy of 3—15
mJ/pulse. The XeCl ZEKE spectrum is normalized to the
ion signal and laser power, and averaged over 3800 laser
shots per point. Absolute vacuum wavelengths are obtained
psig. The resulting free jet is crossesl b 1 keV electron by calibration of the dye laser with a Fe/Ne hollow cathode

beam. Dissociative attachment and other secondary pr amp.

cesses produce negative ions, which subsequently undergo

clustering in the continuum flow of the expansion. As the Il. XeCl X1/2 STATE ZEKE SPECTRUM

expansion progresses, the anion clusters formed during the§QND ASSIGNMENTS

processes are further cooled. Figure 1 shows the ZEKE spectrum for the transition
After passing through two skimmers, the anions enter @rom the anion to thex1/2 state(black line together with an

differentially pumped region where they are accelerated to bptimized spectral simulatiofdashed ling obtained using

keV and then separate according to their massail m the anion and neutral potentials described in Sec. IV. A list of

colinear time-of-flight mass spectrometer. Photodetachmergeak positions and spectral assignments is given in Table 1.

of the XeCI" anions in the following detector region is

achieved by an excimer-pumped dye lafemmbda Physik ) - )
TABLE |. Peak assignments for the transitions between the Xeflion

FL3002). . and the corresponding neutbél/2 state(see also Fig. L All energies are in

Approximately 400—509 ns after photodetachmt_ant, th&m 1. The assignment listed first contributes the most to the peak intensity.
electrons are extracted collinearly by a weak pulsed field of 4ssignments in parentheses are additional transitions needed to account for
V/icm and deflected to an off-axis MCP detect@alileo)  at least two-thirds of the total peak intensity.

that is positioned abau m away from the extraction region.

-

igna

' XeCl

X1/2 state

normalized ZEKE electron s

Il. EXPERIMENT

The anion zero electron kinetic energ¥EKE) spec-
trometer has been described in detail previolSiBriefly,
XeCl™ anions are formed by passing a mixture of 15% Xe
and 85% He over Cglat 0 °C, which is then expanded into
a vacuum through a 0.5 mm aperture in a pulsed véBen-
eral Valve Series 9 Typical backing pressures are 30-40

. ! . Relative Assignment:
Gated electron detection assures temporal filtering of the — pgax Posiion  energy  v/(X1/2)—1/ (anion
photoelectrons, and a set of apertures between the photode
tachment point and the detector provides spatial discrimina- 30029.6 0.0 &2 (00
. . . . . . . . a; (shouldey 30007.0 —16.6 4-3 (6—4)
tlon._Th|s _com_bl_natlpn of sp_at|al a_md temporal filtering yields b, 29988.2 414 0-1 (5-4)
efficient discrimination against high-energy electrons. Thus, c, 29970.0 —59.6 6-5
when tuning the laser wavelength, only threshold photoelec- d, 30042.4 +12.8 2-1 (42
trons with nearly zero kinetic energy are detected. As in our €t 300570  +27.4 -0
earlier work, a weak dc field of-15 mV/cm is maintained '+ (Shoulder 30068.0  +38.4 3-1

. . . g; (shouldey 30083.0 +53.4 2-0

across the electron detachment region at all tifiédwhich h 301075 1779 30

slightly decelerates electrons in the laboratory frame. This
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The vibrational frequency of the XeClanion is ex- anion and the neutral, it is necessary to use a flexible model
pected to be larger than that of the neutral X&@/2 state. potential that can be used to simulate the ZEKE spectrum.
Different types ofX«—anion transitions in the spectrum can The potentials, fitting procedure, and results are described
therefore be distinguished. First, there are vibrational probelow.
gression’-0 in which a series of neutral vibrational levels We cannot independently extract information on the
v’ is populated by transitions originating from the anion equilibrium bond length of the anion and state potentials
ground vibrational state/’=0. Transitions of this type to because no rotational structure is resolv@kperimental
neutral levels withv’ >0 occur at higher energies than the resolution=1 cm ). A similar situation occurs for the well
0-0 transition. Second, there awé-v/" transitions originat- depthe, because we are only sensitive to the difference be-
ing from excited anion levels: these can be further dividedween the anion an¥ state. An external reference potential
into sequence bands wittonstantAv from a series of anion is therefore needed to determine thlesoluteposition and
vibrational levels and single hot band transitiodsvg 0). well depth of the XeCl anion potential curve. For this pur-

The three most prominent features in the ZEKE specpose we used the XeCX1/2 state ESMSV exponential-
trum are peaks;, 1, andb,, with e; being the most intense. spline-Morse-spline-van der Waalscattering potential from
In all other RgX ZEKE spectra we have reportéd! the  Aquilanti et al?° For the XeCI' anion potential we adopted
most intense band in th&«—anion band was the 0—0 tran- a flexible piecewise Morse—Morse-switching function—van
sition, suggesting an assignment of peaksl, andb; tothe  der Waals(MMSV) potential [with f(x)=V(R)/e and x
0-0, 1-1, and 2-2 sequence band transitions, respectivelss R/R.,],

Hovyever, the three peaks should be equally spaced if this F(x)= el X_pehi10  gox=1
assignment were correct. Instead, peeksind1 are spaced ' '

by 27 cm %, while peaksl andb; are spaced by 41 cm. It = P21 _2gh1- V=M (x), 1<X=<X,

is therefore more reasonable to assign pegksl, andb; to

the 1-0, 0-0, and 0—1 transitions, yielding preliminary an- =SW(X)M2(X) +[1=SW(X) JW(X), X;<X<Xa,
ion and neutral frequencies of 41 and 27 ¢nrespectively. = By X 4—BgX S=W(X), Xpy=x<o, 1)

This assignment was used as a starting point in the simula-
tions, which yield the more detailed assignments in Table |as used in our earlier wofk:'>3? The switching function
The simulation shows that pedkis due to several tran- SW(X) is calculated via

sitions: The main contributions arise from the 0—0 transition 1 7(X—Xy)
with about 30% and the 3-2 transitigfrom v"=2 in the SW(x)= —(cos—l+1 . (2
anion tov’ =3 in the X1/2 state with roughly 40% of the 2 (X2=X1)

total peak intensity. The latter transition together with theHere, € is the potential well depth, anR,, represents the
peakse; andd;, and the weaker features, by, andc;  equilibrium bond lengttiposition of the potential minimuim
form the Av=1"-v"=1) sequence band-0to 6-5. The 3, and 3, are Morse parameterB,, denotes the coefficient
main contribution to pealo; is, however, due to the 0-1 of the leading term in the long-range XeCpotential (re-
transition. Peale; and the weak shoulderlike featurgsand  flecting the dipole induced on the xenon atom by the Cl
h, belong to the {’'-0) progression in the&X1/2 state with  anion, andBg, consists of quadrupole induction and dipole
v'=1-3. dispersion terms. The latter two quantities can be calculated
We did not observe any features for thandll states of via
XeCl. From our experience with other rare gas halides this is
expected, as it is found that the intensity of these ba&pls- B4r=B—i, 6r=B_66,
nomenologically decrease considerably with increasing size €Rp, €Rp,
(polarizapility) of thg rare gas atom and decreasing diamete{}vherem andB, are given by
of the halide; e.g., in the XelZEKE spectrum thé state is
barely visible!® and for XeBf not observablé This is prob- Bs=30ay(Xe), Bg=30ag(Xe)+Ce. (4)

ably due to pronounced differences in thevave partial de- Here,q is the chloride charge andy(Xe) and aq(Xe) are

te_lchment cross sectlons_ . th_e ditferent neL_JtraI states, gfq dipole and quadrupole polarizabilities of xenon, respec-
d|scus§ed at length previously in ourlgvH)rland in a recent tively [ad(Xe):27.1&3’%()@):202&8]_33 The C; pa-
theoretical study by Buchachenieo al. rameter of the XeCl anion was taken fromab initio calcu-
lations (Cg=299.4%%a3).>* The simulation of the ZEKE
spectrum was not sensitive to the long-range part of the po-
tential, soB, and Bg were not changed during the fitting
From peakl in Fig. 1 we directly obtain an electron procedure.

affinity of 30029.6-6.0 cm' * for XeCl™. This value is As in our earlier studies, we used a discrete variable
larger than the corresponding electron affinity of atomicrepresentatiofDVR) procedurd® based on a basis set of
chlorine (29 138.59 cm?).3! Therefore the dissociation en- Morse potential eigenfunctioffsto determine vibrational ei-
ergy of XeCI is greater than that of XeCl, as expected.genvalues and wave functions for the anion ahstate po-
From the vibrational assignments in Table |, we can alsdential. Once this was done, Franck—Condon factors were
deduce frequencies for the anion and X#?2 state. For a calculated, assuming a Boltzmann distribution for the anion
more detailed description of the binding properties in thevibrational level population. From these a simulated vibra-

3

IV. ANALYSIS: POTENTIAL FUNCTIONS
AND BEST FIT
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N NPT PRI IS Lo osnaais TABLE Il. MMSV potential parameters and deduced spectroscopic con-

CICP +Xe('S) [ stants for the XeCl anion. Term energ¥,=30 029.6 cm* (see Fig. 1 and
Table ) wy=zero-point energyyy;=fundamental vibrational frequency.
Assumed anion temperature in the spectral simulatibp;=190 K and
T,-=30 K. Estimated fit uncertainties for potential parametets are
given in parentheses. The first number represents the uncertainty on the
basis of the ZEKE fit, whereas the second number reflects a possible abso-
lute shift due to uncertainties of th€1/2 reference ESMSV potential from
scattering measuremerits.The latter potential is characterized by
=35.36 meV,R,,=3.23 A, w,=19.05cm’}, andvg;=27.05 cm' L.

3610

3600

3590

wg (cm™b) 23.26

vy (cm™Y) 41.43

€ (meV) 145.82 (0.7,0.9
Ry (A) 3.57 (0.02,0.03
B1 4.90 (0.50

/ crisy+xe('s) T B> 2.30 (0.50

X1 1.05 (0.05

X2 1.80 (0.15

B, (eV A% 28.98 (4.35
Bg (eV A% 239.54 (59.89

V/ meV

tried to fit the weak irregular structure above 30100 ¢m
where transitions to thé state are expected. We carried out
spectral simulations on the basis of the accut8{@ poten-
tials of Aquilanti and co-workefS and our optimized anion
potential. However, the peak at 30160 ¢chrould not be
fitted at all and the structures of even lower intensity only
partly be reproduced. Thus, the features observed in this re-

FIG. 2. The best fit MMSV model potential for the XeChnion and the gion are. pmbably due t.o expenmenta! no_lse.
neutral ESMSVX1/2 state potential of XeCl from Ref. 29. The anion as- In Fig. 2 the best fit anion potential is shown together

ymptote forR—o is set toE=0, so theX state asymptotically converges With the X1/2 state potential from Aquilant? Note that the
toward the chlorine electron affinit{8612.726 meY (Ref. 31. Note also  energy scale in the plot for théstate is magnified compared
the break on the energy axis. Vibrational states involved in transi(itaise to the anion potential The anion potential is about a factor of
I) contributing to observed features in the spectrum of Fig. 1 are marked by : . . . .
short dashes on the inner and outer potential wall of each state. 4 deeper than thﬁ_ S_tate-_The vibrational leVEI_S contributing
to observed transitions in the spectrum of Fig. 1 have been
marked by short dashes on the inner and outer potential wall
. . . . and numberedcompare Table)l The locations of the turn-
tional stick spectrum was produced. Finally, for each vibra-. . . )
ing points corresponding to the highest-energy levels con-

tional band a set of rotational lines was calculated, and these.” . .. ;
. . . . _Tributing to spectral transitions allow us to estimate that the
lines were convoluted with the ZEKE instrumental line

: ) ZEKE XeCI™ anion potential should be well defined over the
shape to fit the observed asymmetric peak shapes. More de- - .

. . . L tervalR=3.3—4.4 A, corresponding to roughly 20% of the
tails can be found in earlier publicatiofts.

The well depthe,,, of the anion can be determined from classical potential well depth.' .

. Table Il shows the best fit parameters of the anion po-

the expression o ) . - _
tential, including estimated uncertainties. The corresponding

€an=Vo_o( X) + w3+ ex— wy — EA(CI). (50  spectral simulation has already been included in Fig. 1 as a
dashed line and discussed in Sec. Ill. Because the parameters
B, andBg for the anion should be accurate to withirl5%
- . to =25%, the long-range behavior of our anion model poten-
electron affinity of the chlorine atom. Once the well depth Oftial should also be realistic. The XeCZEKE spectrum is,

the anion is f|xe'd, the potentlal' paramet®s, b1, B2, X1, however, not sensitive to the higher-energy region of the
andx, of the anion, the ZEKE linewidth, and the vibrational . . . .

) . ) . repulsive wall at short range. The anion potential can shift
and rotational temperature of the anion were iteratively ad-

) : within the uncertainties of the reference values used=igr
justed to reach the best agreement between the simulated an R

experimental ZEKE spectrum. From our spectral fits we de—a de. These are also included in Table Il.
duced vibrational and rotational temperatures of,
=190 K andT,,=30 K, respectively.
An optimized fit—especially with respect to the posi- v piScusSION
tions and intensities of peakls d; and e;—was only pos-
sible for a very restricted set of parameters. The anion po- We first consider the XeCl anion potential obtained

tential we obtain should therefore be quite accurate. We alstsom our ZEKE experimentéFig. 2 and Table ). The anion

vo_o(X) represents the origin of thé state,w3" and wy are
the anion andX state zero-point energies, and @A) is the
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TABLE lll. A comparison of equilibrium bond lengthR,,, and well depths ~ TABLE IV. Characteristic quantities of the ZEKE XeClanion potential
€ for different rare gas halide clusters containing xenon or chlorine atoms.compared to literature potentials.

ArCI)2  KrCIt)b XeCl)® XeBK )9 Xel()e Source e (meV) R (A)

Ry, (A)  anion 3.71 3.83 3.57 381 4.09  Present work 1458 (0.7  3.57 (0.03
X1/2 3.73 3.75 3.23 3.82 405  lon mobilitie® 135 3.81

e(meV) anion  64.9 95.7 145.8 126.9 103.2 lon mobilities 198 (20 3.30 (0.33
X1/2 16.8 22.0 35.4 315 33.1 Universal interaction potentidls 207 341
CCSDOT) (“BSI" basis sey® 121 (43 3.80
aReference 11. Unified perturbative approath 187 3.47
PReference 9. Polarizability correlatiorfs 148 3.97
:I'his work (Table ). Modified polarizability correlatiods 138 3.87
Reference 9. Scaled electron gas approximafion 173 3.49
‘References 10 and 14. Surface potentials 109 3.99

@Uncertainties irR,, and e estimated from th&X1/2 state reference potential
of the scattering measurements from Ref. 29.

well depth is about four times larger than that of tetate iRefefenCG 16.

because of the much stronger attraction due to the Ieadinﬁziiﬂgz ég

charge-induced dipole term and the additional chargesreference 18: relativistic effective core poteniRECP for Xe, aug-cc-

induced quadrupole contribution in the anidags. (1), (3), pVTZ basis set, including diffuse orbitals, for CI

and (4)]. The well depth of XeCl is the deepest of all the ;ﬁeffefence 22(1

rar,e gas C,hlondes’ bromides, and IOdIC{SSG Tabl? ”),’ th?ee;er]r?(j asg'), but using modified constants from Ref. 9.

which confirms the observed trend thaincreases with in-  ireference 22.

creasing polarizability of the rare gas and decreasing(size 'Reference 23.

increasing charge densjtpf the halide aniofi-'! Based on

this trend and previous theoretical and experimental[ tial di bility dat Iso found f I th
work, 82137 we expect XeF to be even more strongly —cuals and ion mobiily data were aiso found for all the

bound, but have not investigated it yet. Table 11l shows that ther systgms stuQied S0 Fgrl'o'l.“m the.rgf_ore.app(_ears as.if

R. for XeCl- is smaller than for XeBf or Xel- as ex- a0 unambiguous inversion of ion mobilities into interaction
m o - . otentials is not easily achievable. On the other hand, a re-

pected, but itis also smaller th&, for ArCl and KrCT, (F:)ent study b Buchac)rl1enle1 al* indicates that the ZEKE

implying that the bonding in XeCl results in a significant wudy by . :

distortion of the electron cloud around the Xe atom. potentials for the related ions ArCland KrCl" do not re-

Photodetachment of XeClto the X state results in a produce the ion mobility results, reflecting the fact that our
decrease iR... of 0.34 A. As shown in Table IlI. this differ- experiments are insensitive to the repulsive, short-range in-
m . - )

ence in bond lengths between the anion afdtate is in tera_(l‘,_tlgrs ItCatlgovehrn thextracr;sportltofflons n gases.
marked contrast to the situation observed in all our earlier abie also shows AeL] resulls rom various semi-

studies of other rare gas chlorides (AFCKrCI~) and xenon empirical models and thab initio calculation by Schrder
halides (XeBF,Xel"), for which theR,, values are, in gen- et al*® All yield values of R, and/or e that are outside the
1 1 m 1

eral, very simila®~114 This result is immediately evident uncertainty of our ZEKE potential. The “unified perturbative

from the appearance of the ZEKE spectra. Whereas in th pprogch‘ao and the “scaled electron gas approxima'gi&ﬁ’_’
earlier studies the 0—0 transition dominates Xh&tate spec- oth yield a too large well depth and a too short equilibrium

“ H HA : 21
trum as the highest peak, in the case of Xe($ intensity is Zﬁgdtrl]eengtg S]c%rr)ng'ﬁlgecaﬁ)gl?;;'zsﬁglIk?(/)t%()::ees!af':qzstoo
much lower the 1-0 transitioftompare, e.g., pealdisande; Nt uiatl it

in Fig. 1). A closer inspection of Table Ill immediately shows large values foRy, . We have used our ZEKE data on several

7) - . ’9 . . -
that the equilibrium distance of the Xe&Il/2 state is by far other RgX " diatomics*® to recalibrate the numerical coef

the shortest of the neutral complexes. Following Aquilantif'c'emS in the polarizability correlation formuldSWhen us-

and co-workers, this can be explained by a strong stabiliza{?g these values the agreement Ry, becomes only slightly
tion of the X state due to configuration interaction with etter.
higher lying ionic (X& CI~) molecular states of the same
symmetry?>-38

Our ZEKE investigation yields the first reliable experi-
mental well depth and geometry for the X&Chnion. A
comparison ofe and R, with those from earlier studies is
shown in Table IV. The only other experimental information
comes from ion mobility measurements of two different
groupst®t’ which deviate considerably from each other and ~ ZEKE spectroscopy of XeClwas used to characterize
from the ZEKE results. Although it was shown by Viehlahd the anion potential of this prototypical diatomic rare gas ha-
that the potential of Thackstoet al!® was obtained on the lide species. A simulation of the spectrum for t&/2 state
basis of an overly simplified data evaluation, the latter resulteccessed by the photodetachment process allowed an assign-
nevertheless are closer to the ZEKE experiments than Vielment of all features. External experimental information on

land’s potential’” Substantial deviations between ZEKE po- the neutralX1/2 state potential curve was necessary to deter-

Further improved models and theoretical calculations for
a reliable representation of RgXanion potentials are clearly
desirable. However, it also appears that some effort needs to
be expended on developing potential energy functions that
reproduce both the ZEKE spectra and ion mobility data.

VI. CONCLUSIONS
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mine the anion well depth and geometry. For this purpose'!T. Lenzer, I. Yourshaw, M. R. Furlanetto, G. Reiser, and D. M. Neumark,
we used theX state ESMSV potential of Aquilanti and co- 123/- ghenrll- Tyﬂj% 9278(}929- day Discusss 161(2000
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