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The doubly degenerate core-excitddstate of NO splits into two due to the static Renner—Teller
effect. The lower statéd;, has a bent stable geometry and the molecule excited to this state starts
to deform itself toward this bent geometry. To probe the effect of the potential energy surfaces of the
core-excitedA; states on the nuclear motion, we measure the momenta of the three atomic ions in
coincidence by means of the ion momentum imaging technique. We find that the potential energy
surface affects the molecular deformation significantlyONn the terminal N 3~ 137A; excited

state is observed to be bent more than that in the central X3krA; excited state. This means that
N,O in the terminal N 3~ 137A, excited state bends faster than that in the centrasN-37A;

excited state. When the excitation energy is decreased withingh&% resonances, the nuclear
motion in theA; states becomes faster. This is interpreted by the notion that the excitation occurs
onto the steeper slope part of the potential energy surface of the excited state for the lower excitation
energy. The branching ratio of tihg excitation increases with the decrease in the excitation energy.
© 2004 American Institute of Physic§DOI: 10.1063/1.1641783

I. INTRODUCTION equivalent-core model, to the bent ground state of the mol-
ecule NQ.1°"**In our previous reports‘®we have demon-
Nuclear motion plays an important role in the decay pro-strated that the structural change from linear to bent geom-
cess of core excited states: although the core-hole lifetime istry indeed occurs as a result of the €12, excitation,
in the order of femtoseconds this motion can take place beust as predicted by theZ(+1) equivalent-core model, by
fore the molecule deexcites through Auger transitions angrobing the molecular geometry by means of the triple-ion-
dissociates into fragments, changing the expected kinetic eroincidence momentum imaging technique.

ergy distributions between these fragméntsand even The 1s~1#* core-excited states of linear triatomic mol-
opening sometimes new decay channels unreachable in thgules such as GO N,O, OCS, and C§g are doubly
initial geometry of the neutral molecufe. degeneraté®!’ These doubly degenerate core-excited states

This motion occurs when the stable geometry of thesplit into two states along the nontotally symmetric bending
core-excited molecule is different from that of the groundcoordinateQ, due to vibronic coupling via th&€, mode,
state, which is often the case. For example, when & C lreferred to as static Renner—Tell&T) effect1-6:18-20The
electron in a linear molecule GQs promoted to the lowest lower branch of the RT pair states has a stable bent geometry.
unoccupied molecular orbital72,, the stable geometry of This bent state has an electron in th@rbital that lies in the
the core-excited C4 '27, state is expected to be bent be- plane defined by the bending motion of the molec(ite
cause the excited Gnolecule can be approximated, in the plane, A; in C,,). The upper branch, on the other hand,

remains linear. This linear state has an electron in the

dAuthor to whom correspondence should be addressed. Electronic maiF?rbi_tal that lies perpendicularly to Tat plaeut-of-plane,
norio.saito@aist.go.jp B, in Cy,). In our previous report$® we proved that the
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core-excited C@ molecules in the in-pland, state and the approximatiof*® is valid. These assumptions are reason-
out-of-planeB; state are bent and linear, respectively. Weable for the dominant symmetric three-body break-up chan-
also found that C& excited CQ is more bent than O4  nels of the triple-ionized triatomic molecular iohs®

exited CQ. This is mainly due to longer lifetime of the G1

hole than that of the Od hole. II. EXPERIMENT

The N;O molecule has two nitrogen atoms in different  the main experiments reported here are carried out on

sites, i.e., centefNc) and terminal(Nt). The lifetime of ni-  pasmiine SA22 at Super-ACO, some preliminary experi-
trogen core holes is not expected to depend on the sitgnanis being performed on the branch of the soft x-ray
Therefore we can derive the effect of the core-excited potenyhoto-chemistry beamline 27SU at SPring28Che photon
tial energy surfaces on the nuclear motion. Also we can cOMgnergy band passes employed a80 meV for N 1s exci-
pare the nuclear motions between the Ntand O I core-  ation and~100 meV for O & excitation. The experimental
excited states. There are limited works that predict thesetups and procedures are given in the previous pap&té
nuclear motion in the core-excited states of,ON Briefly, three fragment ions N N*, and O produced from
molecules™* LeBrun etal® measured photoelectron- g triply charged parent molecular ion,&** are detected in
photoion-photoion coincidence spectra and the maximum Kiggincidence by use of a time-of-fligitOF) mass spectrom-
netic energies of fragment ions from the NfE3w state  eter equipped with a multihit position-sensitive detector
and from the Nc$™ 37 state. The kinetic energies of the \hich consists of microchannel plates and a position-
Nc" fragment ions produced by the Nt excitation are highersensitive anode. The position-sensitive anode is homemade
than those produced by the Nc excitation, which suggestguitianodes for the experiments at Super-#€@nd a
that the Nt 5 excited NO molecules are more bent than the gelay-line anode(Roentdek HEX8®) for the preliminary

Nc 1s excited molecules. Adachét al?* measured angle- experiments at SPring-8. The TOF axis is fixed in the direc-
resolved photoion-photoion coincidence spectra in the Ngion perpendicular to both the photon beam direction Bnd
and Nt core-excited states, with the result that the molecul@ heam of the sample gas,® is introduced into the ioniza-

in the Nc 1s™ '3 excited state is more bent than that in the tion point and crossed with the photon beam. The sample gas
Nt1s™ 37 excited state. The stable bond angles for the Nigf N14NO is used for the preliminary experiments at

and Nc s~ '3 states were calculated to be 136° and 114°Spring-8. In this case, when,® molecules are bent to less
by the ab initio self-consistent field calculatiori, respec-  than 120°, we find that it is impossible to distinguish the
tively. From this fact, the molecule in the Ns1'37 state  terminal Nt ion from the central N& ion. Therefore we use
seems to be more bent. On the other hand, we calculate usingbtopomer**N'°>NO for the experiments at LURE to distin-
the Hartree—Fock approximation that the potential depths ofuish Nt~ and Nc". The electric fields are applied so as to
the Nt and Nc '37 excited states at their equilibrium collect all energetic ions and separate three iofisl”,
bond length are 1.63 and 0.46 eV, respectively, which sug!>N*, and O', in the time-of-flight spectra. The errors in the
gests that the molecule in the N&1'37 excited state measured TOF data originating from the deviation from the
should have faster bending motion than that in theMcLaren condition are corrected by a simulation. The reso-
Nc 1s™ 3w excited state, resulting that the molecule in thelution of angle is estimated to be 5°—10° for the ions with the
Nt 1s~'37 excited state is more bent in the short lifetime of kinetic energy of 10 eV.
a core hole.

In the present paper we probe the bent and linear geomi, RESULTS AND DISCUSSION
etries of the core-excited RT pair statAg and B, of the A Nuclear motion at the 1 s—13 s resonances
N,O core-excited states and show the potential energy sur-’
face dependence of the nuclear motion in festates. We The total ion yield spectra of JO around the N &
employ the triple-ion-coincidence momentum imaging tech-—— 37 and O ls— 3 excitations are shown in Figs(a and
nique as in the preceding wotk1823This technique is based 1(b), respectively. In Fig. 8), there are two resonance peaks
on the measurements of time-of-flight for all fragment ionsat 401.0 and 404.6 eV, which are attributed to the &lt1
using a position-sensitive detector and allows one to extract>37 and Nc ls— 37 excitations, respectivef?8 In Fig.
the complete information about the linear momentuml(b), there is a strong peak at 534.61 eV and a smaller peak
(Px,Py,p,) for each fragment ion. We probe the molecularat 536.64 eV, which are attributed to the 2137 and
geometry through the momenta of the three ions dissociate@ 1s— 3so transitions, respectively. The vertical lines in
from the triply charged triatomic molecular ions. This is aFig. 1 show the photon energies at which we probed the
weak channel, resulting in small branching ratio for the cre-molecular geometry change following excitation.
ation of the triply charged parent ion. These multiply charged ~ The 1s™ 137 core-excited states of JD are split intoA
parent ions have high internal energy and break up very ramndB; substates. In order to probe these substates separately,
idly due to Coulomb explosion. The vector correlation we select coincidence events corresponding to each substate
among the linear momenta of the fragment ions reflects thas follows®>*®To probe theA; state, we selected the events
conformation of the core-excited molecule at the time wherin which the vector product of the two linear momenta of the
the Auger decay takes place because the properties of tiét™ and O ions,p(Nt™) X p(O™), is perpendicular to thE
excited state are independent of the decay channels. We agector (those having the angles between the vector product
sume that the bond breaking of the triple-ionized triatomicand theE vector larger than 7Q°andp(Nc™) is at a certain
molecular ion is simultaneous and the axial-recoilangle with respect t&, depending on the Nt—O angle. In this
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FIG. 1. lon yield spectra of M0 around(a) N 1s and(b) O 1s— 37 exci-
tations. Vertical lines show the photon energies where we probe the molecu- 4 - S g
lar geometry at the excited states. 60 120 180

By state
401.0eV ' '

way we selected the state in which the direction of the bend- L (d)
ing motion is parallel t&e. To probe the excitation to thg, o o
state, on the other hand, we selected the events in which - ok
p(Nt") X p(O*) is parallel to theE vector(those having the m@’ﬁ R
angle between the vector product and Ehgector less than }m@““ﬂl..“
20°). In this way we selected the state in which the direction bt
of the bending motion is perpendicular Eo The purities of 404.6 eV
the A; andB; states thus selected are estimated to be better r(©)
than 96%. _ 2| e

We plot in Figs. 2a)—2(f) the Nt—O(closed triangles 3 @“DDD‘ -
Nc—Nt (open squargsand Nc—O(closed circlescorrelation © 3 ﬁm“,."'
angle distributions of MO molecules in thé\; [(a)—(c)] and ﬁﬁ”ﬁ.‘iﬂr
B, [(d)—(f)] states measured at 401.0 ¢Mt1s 37, (a) " 51 oV
and (d)], at 404.6 eV[Nc1s 3, (b) and (e)], and at "
534.61 eV[O 1s 13, (c) and (f)]. The Nt—O correlation
angle means the angle between the linear momenta of the o mﬂq@{.“,‘ ““ Af
Nt* and O ions detected in coincidence with the Nan. E%mju'}' Mo o :

)

First we compare the Nt—O correlation angle distribu- ™ qﬁa < N

tions because it is easy, with those distributions, to see how ) ROy il
the core-excited molecules are bent, the smaller angles 60 120 180
meaning more bent geometry. The Nt—O correlation angle Angle (degree)
dlsmbuuons. Of.thegl states fgr t.he Nt4 (d), NC 1s ((.3), an.d FIG. 2. Nt—O(closed triangles Nc—Nt (open squargsand Nc—O(closed
O1ls (f) excitations have a similar symmetric prOf'Ie with a circles correlation angle distributions of J molecules in thé\; [(8)—(c)]
peak at about 165°. These distributions are also similar t@nd B, [(d)—(f)] states. Paneléa) and (d) were measured at 401.0 eV
those obtained at wavelengths below the core-excitations an@it 1s™'3x), (b) and (e) at 404.6 eV (Nc 3 '3w), and (c) and (f) at
above the ionization thresholds. Although the dibnized  534.61 eV (O 5 *3m). The solid curves show the calculated Nt-O angle
. ] . . distributions using the Coulomb explosion model.
molecule is expected to be linear, the angular distribution
results show that it is slightly bent. This is because the zero
point bending vibration gives some initial momenta to the
fragment ions in the linear geomety/Since the Nt—O cor- tions of theA, states for the Nt4 (a), Nc1s (b), and O s
relation angle distributions of the core-excitB¢ states have (c) excitations extend down to about 90°. This difference in
the same distribution as those for the core-ionized moleculehe Nt—O correlation angle distributions between Ayeand
the molecule in théB; states may be concluded also to be B; states suggests that the core-excite@®@Mholecules in the
linear. This result is consistent with the geometry of Q@ A, states are bent whereas those in Bhestates are linear.
the B, states:>6 The Nt-O correlation angle distribution for the
On the other hand, the Nt—O correlation angle distribu-Nt 1s~137A; state shows the intensity around 100° higher
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4 T T T takes place. The long tail which extends+80° on the other
- \ (a) Nt1s™'x* hand reflects geometry of the dissociation that occurs on the
oL\ '\ | way to the outer turning point in th&,; state after the Auger
'\\ /y/’ decay. Two questions arise from these Nt—O correlation
I \ 7 1 angle distributions. Although the outer turning points of the
0 [t Nt, Nc, and O 5 137A, states are expected to be about
3 5 _// (b) Nets™'x | 100°, 90°, and 80°, respectively, from the Hartree—Fock cal-
= culation (see Fig. 3, the minima of these Nt—O correlation
g R e angle distributions are the same, about 90°. The Nt—O cor-
TR , o relation angle could not be smaller than 117.2° due to the
() S S s : o ;
7 T T cutoff effect, which originates from the concept of simple
4 D () O1s™r* ] repulsion force between the Niand O" fragment ions. The
L A obtained angle distribution, however, does extend past 117.2°
2 \\ /"— down to nearly 90°. The apparent discrepancy can be dis-
[ o® o 1 solved by considering the initial inhomogeneous charge dis-
0 |\f\!>.&./-“§f L

tribution in the produced M0** ion and the momenta of the
atoms originating from the bending motion of the molecular
ion in the excited stat®>® The calculated initial charges on
FIG. 3. Potential energy curves for the Nt, Nc, and 9 137A, states as a the atoms of the triply chargedZED?’* ion are+1.26,+1.06,

function of the bond angle calculated using a Hartree—Fock approximation, .
Closed squares and open circles indicate the potential energy curves for tﬁﬁpd +0.67 for the Nt, Nc, and O atoms, reSpeCt'Vely' at the

bond lengths, the same as the initial ground state and the equilibrium bonteVvel of Hartree—Fock approximation. As the atoms depart,
lengths for the excited states, respectively. the charge on each atom approaches unity. These effects

make the Nt—O correlation angle smaller. From the above

discussion, one can find that the measured angle correlations
than those for the Ncs '37A; or O1s 137A, states, do not coincide with the ejection angles when the dissocia-
yielding that the molecule in the NI 137A, state is more tion takes place. They are affected by the Coulomb repulsion
bent than that in the Nc and G1'37A, states, a fact which force after the dissociation. However, when the effect of
is consistent with the result by LeBrwet al?! but inconsis-  Coulomb repulsion force after the dissociation is considered,
tent with the result by Adachst al?? one can still probe the molecular deformation.

The Nc—Nt and Nc—O correlation angle distributions Next we consider the different Nt—O correlation angle
have peaks at about 105° and 115°, respectively. This differistributions among the Nt, Nc, and @1'37A, states. The
ence in the peak positions comes from asymmetric geometmyuclear motion in the core-excited molecules proceeds along
of N,O, i.e., when the molecule dissociates simultaneouslya path on the potential energy surface within core-hole life-
into three fragments, the Ncion flies slightly towards the time. Therefore the final molecular geometry of the core-
Nt™ ion. The Nc—Nt and Nc—O correlation angle distribu- excited states depends not only on the equilibrium bond
tions have intensity at higher angles when the Nt—O correlaangle but also on the potential energy surface and core-hole
tion angle distributions have the intensity at smaller angleslifetime. Figure 3 shows the potential energy curves for the
as expected. Nt, Nc, and O 5 137A, states as a function of the bond

Now we discuss the Nt—O correlation angle distributionsangle calculated using a Hartree—Fock approximation. In the
in detail. All the Nt—O correlation angle distributions for the case of the Nt& and O Is excited states, the potential en-
A; state have a broad peak-ail67° and a long tail towards ergy curves for the initial bond lengths are very similar to
~90°, as can be seen in Fig. 2. According to the Franck-those for the equilibrium bond lengths. However, the curve
Condon principle, the molecule is still linear immediately for the initial bond lengths is quite different from that for the
after excitation. Then the molecule starts to bend towards thequilibrium bond lengths in the case of Ng &xcited state.
turning point of the bending motion. The major peak atThis is because the bond lengths for the Naskcited state
~167° reflects the dissociation geometry after the Auger deehange more extensively than those for the dlehd O Is
cay near the Franck—Condon point, where the excitatioxcited states as shown in Table I, which lists the equilibrium

90 120 150 180
Bond Angle (degrees)

TABLE I. Calculated optical parameters for the core-excited states and ground st4ns’eilcO.

Bond Bond Equilibrium
Excited length length bond v,y
states Nc—Nt (A) Nc—O (A) angle(®) (cm™h
Nt*NcO 1.162 1.162 136.5 841.2
NtNc* O 1.125 1.784 116.1 348.9
NtNcO* 1.160 1.379 111.7 625.2
NtNcO 1.092 1.178 180.0 673.2
113 1.18 180.G¢' 585

aExperimental valuéRef. 32.
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bond lengths as well as bond angles for the Nt, Nc, ande mostly attributed to the difference in the core-hole life-
O1s '37A, states calculated using a Hartree—Fock aptime, i.e., ~6 fs for N1s and ~4 for O1ls. The
proximation. The values are similar to those by AdachiNt1s '37A, state can survive longer in the core-excited
et al?? state because the lifetime of the N1 hole is longer than

In order to investigate the effect of the potential energythat of the O 5~* hole.
surface and a core-hole lifetime, simulations for the Nt—O  The kinetic energy distributions of fragment ions are ex-
correlation angle distributions are performed based on @ected to be affected by the molecular deformation. Figure 4
simple classical modéP. In the simulation, the bending mo- shows the kinetic energy distributions of NtNc*, and O
tion in the core-excited states is described classically. Firsin the A; [(a)—(c)] andB; [(d)—(f)] states measured at 401.0
the molecule in the ground state with zero-point bendinggV [Nt1s '3, (a) and(d)], at 404.6 eMNc 1s~ '3, (b)
energy of 36.3 meV is excited to the core excited state. Thand(e)], and at 534.61 eYO 1s™ '3, (c) and(f)], together
bond angle of the molecule after the excitation is assumed twith the calculated kinetic energy distributions by the Cou-
be the same as that before the excitation. If the excitatiofomb explosion modelsolid curve$. For the B; excited
occurs at the bond angle of 180°, the molecule has the bengtates, the kinetic energy distributions of NtNc*, and O
ing motion with the energy of 36.3 meV. On the other hand,do not change with the photon energies and are identical to
if the excitation occurs at the minimum bond angle of zero-those for the core-ionized statésot shown here This is
point bending motion, 176°, the excited molecule has ndecause the core-excited molecules do not change their ge-
bending motion. The molecule is assumed to decay via Auometries by the bending motion. The Ndons for theA,
ger emission during the bending motion and then the triplyeXcited states have kinetic energies larger than those for the
charged parent ion JO°" states to dissociate by Coulomb B; excited states because the molecule is bent. The intensity
explosion producing fragment ions with the initial momentaof the Nc" kinetic energy distribution curve around 10 eV
gained from both the bending motion in the core-excitedincreases when the intensity of the Nt—O correlation angle
state and the zero-point bending motion in the ground statélistribution curve around 100° increases. The kinetic energy
The potential energy curves of the core-excited states for th@istributions of Nt and O" ions have similar profiles. How-
initial bond lengths(solid squaresin Fig. 3 are used. We €ver, when the molecule is bent, the kinetic energy of Nt
also take into account the stretching motion in the simulatiorgnd O ions decrease because the 'Nions have a large
because the kinematics of dissociation is strongly affected blfinetic energy. The kinetic energy distributions of fragment
the stretching mode. After dissociation, we calculate the clasions directly depend on the geometry of the core-excited
sical trajectory of the fragment ions. In this calculation of themolecule just before dissociation. On the average, the Nc
ion trajectory, charge clouds in a molecule are represented Hpns at the Nt 5 excitation have larger kinetic energies than
single points at the atoms. The effect of the nonequivalent0Se at the Ncd excitation, which is consistent with the
charge distribution on the three ions'ONc*, and Nt in  result by LeBruret al®* - o
the early stage of the dissociation is of crucial importance in ~ The calculated kinetic energy distributions by the Cou-
this model. Hsieh and Elaflintroduced delocalization of 10mb explosion model agree with the experimental distribu-
charges as a charge exchange model. Here we treat deloc§fns: If we neglect the stretching mode, the kinetic energy

ization of charges as a charge distribution. The initial chargélistributions of Nt and O do not agree between the calcu-
distribution on the atoms of the triply charged®?* ion are lation and the experiment. The kinetic energy distributions of

+1.26 +1.06. and+0.67 for the Nt. Nc. and O atoms. re- NC' strongly depend on the bending motion. The kinetic
spectively, by the Hartree—Fock approximation. The non&nergy distributions depend on both the bending and the

equivalent charge distribution is caused by the different elecStrétching motion.

tron affinity in the atoms in principle. The electron affinity of

oxygen is larger than that of the nitrogen atom. When the , 1

bond length becomes larger than about 3 A, the charge did3- Detuning effect at the 1 s™“3a resonances

tributes equally. The repulsion force between the Nt and O  When the excitation energy is detuned from the top of

atoms becomes smaller by this nonequivalent charge distrthe resonance peak, how will the nuclear motion in the core-

bution, resulting that the Nt—O correlation angles are dowrexcited states be affected by it? Considering the Franck—

to around 90°. The core-hole lifetime is assumed to be 5.5 f€ondon principle, the bond angle of the molecule excited to

for N1s and 3.0 fs for O %, which is close to the core hole the A, state will become smaller with the decrease in the

natural lifetime. excitation energy. This difference in the initial geometry
The results of the simulation, given in Fig. 2 by the solid should affect the nuclear motion in the core-excited states.

curves, show reasonable agreements with the experimentgigure 5 shows the Nt—O correlation angle distributions in

results. The difference in the Nt—O correlation distributionthe Nt1s~137A; states measured at the photon energies of

between the Nt4 and Nc Is states can be mostly attributed 400.5(a), 401.0(b, top of the resonangeand 401.4 e\c).

to the difference in the depth of the potential energy surfaceAt the photon energy of 401.4 eV, the intensity at lower

When the potential energy surface is steep, the molecule it—O correlation angles is seen to be decreased. On the other

forced to bend and then the probability for the molecule withhand, the angle distributions at the photon energies of 400.5

a low Nt—O correlation angle becomes high in the shortand 401.0 eV are similar to each other. This fact suggests that

core-hole lifetime. The difference in the Nt—O correlation the molecules excited with the photon energy higher than the

angle distribution between the Nt and @3 states can peak of the resonance are less bent than that excited by the
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FIG. 4. Kinetic energy distributions of Nt(open squargs Nc™ (closed
triangles, and O (closed circlesions from the triply charged )0 mol-
ecules in thed; [(@)—(c)] andB; [(d)—(f)] core-excited states. Pané# and
(d) were obtained at 401.0 eV (NsI'37), (b) and (e) at 404.6 eV
(Nc 1s7137), and(c) and(f) at 534.61 eV (O $ *3). The dotted curves,
thick curves, and thin curves in thg [(@)—(c)] state are the kinetic energy
distributions of Nt, Nc*, and O ions calculated from the Coulomb ex-
plosion model, respectively.
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FIG. 5. Comparison among Nt—O correlation angle distributions g® N
molecules in the Nt§137A, states measured at 4004, 401.0(b), and
401.4 eV(c). The dots are the experimental data and the curves are obtained
by the calculation.

the bent geometry of the outer turning point. This maximum
becomes very small when the excitation energy is larger than
the peak of the resonance.

The slope of the potential energy surface determines the
force for the nuclear motion in the core-excited states. The
excitation at higher energies occurs in the larger bond angles,
where the slope of the potential energy surface along the
bendingQ, coordinate is almost flat. In the case in which the
molecule is excited with lower photon energies, the bond
angle is smaller than that for higher photon energies and the
slope of the potential energy surface is relatively steep. This
difference in the slope changes the Nt—O correlation angle
distributions. The similarity between the correlation angle
distributions at the top and lower energies of the resonance
suggests that the slopes of the core-excited potential surface
are close to each other.

The Coulomb explosion model also reproduces this
change in the Nt—O correlation angle distributions. We select
the bond angle in the Franck—Condon region at the excita-
tion near 180° for higher photon energy and 176° for lower
photon energies. The solid curves in Fig. 5 show the calcu-
lated Nt—O correlation angle distributions for the three dif-
ferent excitation energies. Reasonably good agreement is
seen between the calculated and experimental distributions.
This good reproduction suggests that the nuclear motion in
the core-excited states depends on the potential energy sur-
face. A similar detuning effect is also seen in the O-0O cor-
relation angles for CQat the C 5 12p excitation®®

Finally, we discuss the branching ratios of theandB,
excitations. In our previous work on GG the branching
ratio of C/O 1s—2m, A; relative to the sum of C/O 4

lower photon energy. This feature is consistent with the reso=, 2 A, and 1s— 2, B; was obtained as a function of

nant Auger spectra from JO Ntls 37 to the XZ2II

detuning energy. The ratio of th&; excitation decreases

ground state of BO™.3! The resonant Auger spectra have with the increase in the excitation photon energy. This
maximum around the binding energy of 15.7 eV, which arechange of the branching ratio is explained by the fact that the
explained as the Auger electron ejected from the molecule dower branch of the RT splitting is th&; state with a bent
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