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Light-induced multiple electronic-state coupling of O T in intense
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The dissociation processes, ©0*+0, in intense laser field§100 fs, ~3x 10%*W/cn?) are
studied at the laser wavelength of 795 and 398 nm on the basis of the momentum imaging maps of
the O" fragment ions. The covariance map measurements are performed with high momentum
resolution to assign securely the dissociation pathways. From the anisotropic momentum
distribution of O" with respect to the laser polarization direction, the electronic states, ohr@®

found to be coupled exclusively through parallel transitions in the course of the dissociation process.
The released kinetic energy of "Ofor both 795 and 398 nm are interpreted consistently by a
sequential coupling model of light-dressed potential curves ofirOthe quarte] state manifold.

© 2001 American Institute of Physic§DOI: 10.1063/1.1368383

I. INTRODUCTION H, , because a multiple coupling would be induced among a
_ ) ) ) number of electronic states with high density.
When the magnitude of a light—molecule interaction ex- |y the present study, we report definitive evidence of

ceeds a perturbative regime, interatomic potentials of a mokych a multiple coupling among more than two electronic
ecule are substantially deformed by the light fields. The rexgiates of @ in intense laser fieldé~0.3 PW/cnd), through
sultant light-deformed potentials lead to a new class ofhe measurements of the momentum vector distribution of

molecular phenomena such as bond-softening, bondhe O" fragment ions produced from the bond-breaking pro-
hardening, and above-threshold dissociaiéTD)." For a  cess of g—0"+0.

one-electron system, H these phenomena have been inter-
preted well in terms of the light-dressed picture consisting of; ExpERIMENT
the two lowest electronic statessdy and 2o, both of N
which are well separated energetically from higher lying  The amplified ultrashort laser puls€g95 nm, 100 fs,
electronic states? It has been revealed through theoretical ~1 MJ generated by a regenerative amplifier sys(@tlI
calculationd* that the strong coupling between these elec-2lpha 10 were focused by a quartz len$<150 mm) to
tronic states is crucial for ionization of jHin intense laser ~Produce intense laser fields 0.3 PW/cnd). The second har-
fields, which occurs most efficiently at a critical internuclear MONics(398 nm was generated by a BBO crystal plate of 1
distanceR.~ 10 a.u® mm thickness. The mass-resolved momentum imaging
As for multielectronmolecules, the main concern in pre- (MRMI) maps of O produced from @ were constructed
vious literature has been the multiple-ionization process folffom the time-of-flight(TOF) mass spectra recorded by an
lowed by a bond fission process called the Coulomb explo9ScilloscopgLeCroy 9370 at 18 different angles of the laser
sion occurring at higher field intensitied—10 PW/crf; polarization vector with respect to the TOF detection axis in
1 PW=10"W).%% The observed enhancement of the ioniza-€ range between 0° and 180°. The momenpynof the
tion rates at a critical distance has been successfully exgiected fragments along the TOF axis is derived by using a
plained by a classical field ionization model, where the rolormula, p;=qFAT, whereAT is half of the difference in
of electronic states is not taken into account explicitly. Onthe flight time between the fragments ejected in forward and
the other hand, recent studies on triatomic moledafds backward directionsy is the charge of the fragment ion, and
have revealed that they undergo ultrafast structural deformd: IS the static electric field applied for the ion extraction.
tion in such a high laser-field intensity and that this could be A Small aperturg10 mmé¢) was placed in front of the

interpreted by the formation of the light-deformed potentialsMicrochannel plat¢éMCP) ion detector to achieve high mo-
prior to the Coulomb eprsiosh—_lz However, such light- mentum resolution. The pressure in the vacuum chamber was

; ; > : i -8 -7
induced potential deformation in a multielectron moleculeSet in the range between@l 0™ and 2<10" " Torr depend-
could not be explained by a simple picture in which only two "9 0N the laser-field intensity to avoid a space charge effect.

electronic states are coupled with each other as in the case '€ €nergies of the respective laser pulses were monitored
by a single channel analyzer, which supplies trigger signals
to the oscilloscope. The laser spot size at the focal spot was

dpermanent address: Department of Chemical Physics, University of Sci: At e
ence and Technology of China, Hefei, Anhui 230026, China. measured by projecting Its image onto a Charge coupled de

bAuthor to whom correspondence should be addressed; electronic mai¥iC€ camera through an objective let0x) to be _6-4
kaoru@chem.s.u-tokyo.ac.jp X 107 and 1.3 10° um? for 795 and 398 nm, respectively.
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FIG. 1. The TOF mass spectrum and the covariance map ‘of(@e
channek1 n9 at (a) A~795 nm, 0.4 PW/chand (b) A~398 nm 0.7

PW/cn?, obtained for 3<10* laser shots. The raw signal intensity corre- signals between these forward and backward peaks in the
sp_onc_!ing to (§+ is muI_tipIiec_! by a fa_ctor of 0.2 in or_der to reduce false covariance maFEF|g 1(a)] indicate that these components
coincidence S|gnals 0r|g|nat|ng from its strong |nten5|ty. are produced in a Correlated manner through(ﬂ‘]é) COU-
lomb explosion proces$,05"—0"+0".

Another pair of peaks labeled with b with a small
shoulderlike structure on the higher momentum side is seen
in the TOF spectrum in Fig. (&), exhibiting a marked con-
trast with N, (Ref. 15 and NO! whose TOF spectra
showed no clear feature in the smaller momentum region
inside the(1,1) pathway. The covariance map ofGhow-
ing no distinct correlation in the small momentum region

shots of laser pulses. The pressure in the chamber was rf?‘hplies that these slow Oions are produced with a neutral

_8 .
duced as low as 810 “Torr to keep .the 'on count- r.ate less O atom as a counterpart fragment through (th€) dissocia-
than 50 ions/shot. The other experimental conditions were pathway, G—O*+0. Existence of such low kinetic

the same as .those n the.l\_/IRMI measu.rement_s. Under thgnergy components of Ofrom O, in intense laser fields was
present experimental condltloriajsecovarlance signals ap- observed previously by Normared al 1 with lower momen-
peared b_etween Oions and § _lons whos_e magnitude is o resolution ah~610 and 305 nm, and were also assigned
substantially larger than the Osignal (see Fig. L In order to the (1,0) pathway

to reduce such an artifact, the raw signal intensities $f O The ’(1’0) component is clearly identified at low laser-

were _multiplied by a factor of 0.2 in the construction of thefield intensities(~0.1 PW/cn?) as shown in Fig. @), while
covariance map. the (1,1) component becomes prominent at a higher field
intensity (~0.17 PW/cm). The field-intensity dependence
11l. RESULTS AND DISCUSSION shows that thg1,1) Coulomb explosion pathway is com-
posed of two distinct features at 9a0° and 105
X 10 amum/s. By increasing the field intensity further, an-
The observed TOF mass spectra and the covariance mapher pair of peaks appears at the momentum of 140
of O" recorded at\~795 nm with the laser polarization x10°amum/s, originating from thé1,2) Coulomb explo-
vector parallel to the TOF axis are shown in Figa)l The  sion process, gpowo?*. The lower appearance inten-
sharp peak observed at the center of the TOF mass spectrasisy of the (1,0 component rather than that of tkie 1) com-
attributed to @ having the same mass-to-charge ratio asponent confirms these assignments of the dissociation
O*. A pair of peaks labeled with a corresponds to the O pathways because a lower charge state of parent molecular
ions ejected in the forward and backward directions withions should be produced with a lower appearance intensity.
respect to the MCP ion detector. The positive covariancdhe present assignment of tkle0) component is also sup-

In order to discriminate thé1,0) dissociation process
0O, -0"+0 from the (1,1) Coulomb explosion process
05" —0"+0", both of which could appear in the MRMI
map of O°, the correlation between the'Cfragments was
measured by the covariance map technitjiighe covariance
map was measured after accumulation of more thari@

A. Assignment of the dissociation pathways
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TABLE I. The total kinetic energies of O released through £—0*+0 in intense laser field§~0.1
PW/cn?). The calculated values are derived from the interaction sequence within the qliariznifold.

795 nn? 398 nnf 610 nn? 305 nnf
Obs. Calc. Obs. Calc. Obs. Calc. Obs. Calc.
1.1(1) 0.82) 0.51) 0.6(2) 0.7210)¢ 0.7(2) 0.526) —
2.002) — 1.82) 1.7(2) 1.3620)¢ 2.12) 1.0410) —
. 3.72) 3.62) 2.60(30) — 1.9420) 1.502)

#Present work. The laser pulse durationris100 fs.
PReference 147~2 ps.

‘Reference 147~1.4 ps.

dDominant at a weak field intensit{.05 PW/crd).

ported by the measurement of the saturation intensity. Fromection of the laser polarization. As shown in Fighg an
the O" yield plotted as a function of the laser field intensity anisotropic ejection of the ©fragment along the laser po-
in the 0.1-0.7 PW/cfirange, the saturation intensity of the larization direction is also identified for the thrég,0) fea-
O™ component is estimated to be (52PW/cnf. The agree- tures in the MRMI map observed at 398 nm. In this MRMI
ment of the saturation intensity with that of ;O 0.2  map, an isotropic component with broad momentum distri-
PW/cnt, which we estimated from the ion yield curve ob- bution with a width of 1% 10* amums ! can be seen along
tained by Guecet al’ at 800 nm, indicates that the slow' O the circle with a momentum radius of 28.0° amums .
ions are produced almost simultaneously with the formation In the ultrafast photodissociation of a diatomic molecule,
of O, ion. the fragment anisotropy is determined by the direction of the
The shard1,0) peak suggests that only a limited number transition moment(x) with respect to the molecular axis
of the electronic states are involved in the fragmentation pro(z).19 When uliz (parallel transitiop, the angular distribution
cess at this field intensity. Since the paregt @ns are ex- of the fragment in the space-fixed frarfé6) is expressed
pected to be prepared in i®undlow-lying electronic states asP(#)x=cog 6, while in the perpendicular transitidp.L z),
such asX 2l'[ or a*Il, by a removal of one electron from P(#)=sir? 6, where ¢ is defined as an angle between the
the triplet ground state)(?’E ) of O,, the dissociation laser polarization direction and the direction of the molecular
should proceed through a couplmg with higher-lyirgpul-  axis.
sive electronic states. If nonresonant multiphoton ionization  In the case of a multiphoton transition, the fragment an-
is assumed, th& 2H state of @ would be prepared in its isotropy can be expressed by a product of these distribution
low vibrational Ievels v<5, determined by the Franck— functionsP(#)cosg™¢sir?" 4, wherem andn represent, re-
Condon overlap with respect to th932 state of Q. On

the other hand, when Dis produced in the 11, state, G _ 1907(a) 795 nm
can be prepared in the vibrational levels oc£0<18, be- 2 100 -
cause of the wide Franck—Condon region attained by the 5 =) «— (1)
large displacement of the equilibrium internuclear distance § 50+ & — (10
(Re=1.3813 A)*® of the a I, state fromR,=1.207 52 A8 T o Yo «— 0,
of O, in the X % state. T @s
The TOF spectrum of ® at \~398 nm[Figs. 1b) and 2 50+ oy,

2(b)] exhibits a marked difference from that observed at £ 100 &
A~795 nm. In addition to the features for ttie 1) Coulomb 2 te
explosion pathway labeled with a, three pairs of pefd#s 80 =TT 1
beled with § are observed in the momentum region below 150 —
70x 10°amum/s. Based on the covariance map shown in "o
Fig. 1(b), which exhibits no clear correlation signal for the g 100
three features, three peaks are all assigned t¢1i}@e disso- é 50 |
ciation pathway. The kinetic energies released through the o
(1,0 pathway at two different wavelengths;-795 and 398 T 04
nm, are determined from the peaks observed in the momen- S -50
tum distributions in Fig. 2 and are summarized in Table I. g

£ -100 -

=

50 11

I I
-100 -50 0 50 100

The observed MRMI map for Orecorded ah~795 nm Momentum /10° amu m s™
is shown in Fig. &), together with the assignments of the FIG. 3. The MRMI maps of O produced from @in intense laser fieldga)

_diSSOCiation pathways_e_s'[ab“Shed abpve. ™ pathway ~ \~795 nm, 0.2 PW/cr (b) \~398 nm, 0.6 PW/cth The laser polarization
in the MRMI map exhibits a large anisotropy along the di- vector(e) is indicated with an arrow.

B. Anisotropic fragment distribution
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FIG. 4. The simulated MRMI maps for a fragment ion with a peak momen- * e
tum of ~50x 10° amu m/s produced through a two-photon absorption: In fP +8°,-3)
(@), an isotropic distribution of the molecular axis is assumed for parent -5 T T T 1
molecules. In(b), a prealigned distribution of parent molecules wif6) 1 2 3 4
=co¢ g with respect to the laser polarization direction is assumed. The laser .
polarization vectore) is indicated with an arrow. R/A

FIG. 5. The dressed-state potential curves éffﬁr 795 nm(1.56 e\) for
) N the electronic states of Ocorrelating with the’P+4s°, 1D +43°, and®P
spectively, the number of parallel transitions and that of per--2D° asymptotes. For simplicity, the light-dressed state is represented by

pendicular transitions involved in the multiphoton process.se‘tlting N=0, ie., for ex&lf‘ﬂple,4 the dr88594d statps ‘I, ,N) and
Therefore, a nodal line should appear in the MRMI maplf “lg.N—1) are represented aa I1,,0) and|f “Il;, — 1), respectively.

| h larizati di . h il di The dressed states involved in the coupling scheme are shown with solid
along the polarization direction w er=1, as illustrated in lines. The other dressed states are represented with brokeit-finder “I1,

Fig. 4(a), where the simulated MRMI ma&lefor the three  and dotted lineg- - -- ) for *I1, . The potential crossing point between the
kinds of two-photon dissociation processes, ileh ||(m charge resonant states?I1, andf 4Hg, is indicated by an open circle. The
=2,n=0), ||+J_(m=n=1), and | +L(m=0,n=2) are expected released kinetic energy is represented by the length of a solid
. . arrow. The shoulder-like feature observed at the energy of 2.0 eV is tenta-
shown. Thef nc_)dal pattern ShO_UId _remaln even Whéﬂl@ tively assigned to the dissociation through the three photon crossing be-
prepared with its molecular axis aligned along the laser potween the|a 11, ,N) and |f “Il;,N—3) states, indicated with an open
larization direction as shown in Fig(#), in which the align-  square, into th¢*P+S°,N—3) asymptote.
ment distribution is assumed to be expressedPag.( )

=cos'# with respect to the laser polarization vector. sugaests that the counling amona the electronic states
The resultant angular distribution is then expressed as 99 pling g

P(6)-Paigs(#). The indexk is chosen to be&=6 in the plays a dominant role in the dissociation dynamics ¢f.O

figure in order to approximately describe the fragment an_'I'h|s symmetry consideration is important because it reduces

isotropy observed in the MRMI map at~795 nm [Fig. §|gn|f|caqtly the number (_)f eIgctromc states that could be
3a)]. involved in the possible dissociation pathways.

The absence of a nodal line in Fig. 3 means that the . . .
. . .C. Sequential coupling of the light-dressed states
electronic states coupled exclusively through parallel transi-
tions dominate the dissociation process. The simulation of The nuclear dynamics of molecules in intense laser fields
the MRMI map, in which an effect of the finite detector has often been discussed in terms of light-dressed states
size™18is taken into account, shows that the observed anguf|i,N)} that are formed through the coupling between mo-
lar distribution of the(1,0) pathway is well reproduced by lecular stateg|i)} and photon-field state§N)}. The inter-
the distribution function ofP(#6)=cos 6 with k=10(4) and  action between molecules and the light fields is expressed as
4(2) for A~795 nm and\~398 nm, respectively, which are that between the dressed states, leading to potential deforma-
slightly smaller than thd values for the(1,1) Coulomb ex-  tion through avoided crossings. Although this dressed-state
plosion pathway obtained from Fig. 3, i.&k=12(2) for  picture holds rigorously only when the light field is station-
A~795 nm andk=6(2) for A~398 nm. This exclusive ary, it can provide a clear insight into nuclear motions of
choice of parallel transitions may be attributed to the spatiaimolecules in the nonstationary strong laser fields.
alignment of the molecular axis for the parent ions at the ~ When G is prepared in the *Il,, state,“l'[g and“Il,,
ionization step followed by the strong coupling among theelectronic states are relevant to the dissociation process,
electronic states through charge-resonance type transitionssince a transition moment for the transitions among the states
The parallel transitions occur among the states with avith the same spin multiplicity is substantially larger than
common electronic symmetry in the limit of the Hund’s cou- that for intercombinations. The interatomic potentials of the
pling case(a). Because @ is expected to be prepared first in low-lying 41'[g and*Il,, electronic states of Din the dressed
either X 2l'Ig or a“ll,, the observed angular distribution picture are shown in Fig. 5 for the photon energy of 1.56 eV
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(A=795 nm. The potential curves of the electronic states 2 _
correlating to thé P+ 4S° and!D +*S° asymptotes are taken
from a multireference double configuration interacti@l) ao
calculation by Marianet al,?® where the reliability of the 0 - — F?}g; 5;>
electronic energy was estimated to be better than 0.3 eV. The '
deviation of the calculated dissociation energy of &fdl,
state from the corresponding experimental value is only 0.03 -2
eV2° The potential curves of the higher-lying excited states @ PP 28° -2)
correlating to the’P+2D° asymptote are taken from a full 3 PP 8% -1)
valence CI calculation with a minimum-basis set by Beebe D -4 D +s° —2)
etal? o
c

A large transition moment between a pair of the charge W |3P 20°,3)
resonance stat&scould cause a large avoided crossing be- % PP +'s°, -2)
tween the|a“Il,,N) and |f *II;,N—1) potential curves. e
The dissociation through th@,0) pathway at\~795 nm is 8 ) 045" )
thus expected to proceed dominantly from the 6 vibra-
tional levels of thea *I1, state near the one-photon potential | [Ty, —— PP s°, )
crossing. Since this one-photon crossing is located in energy  _qq _|

below the asymptotic level of thi “IT, ,N—1) state, i.e., . '2 :'; l';
|°P+4S°,N—1), as seen in Fig. 5, th|s coupling does not .
lead directly to the dissociation. The dressed picture in Fig. 5 R/A

suggests that additional two dressed stah’é§l'[u N=2) FIG. 6. The dressed-state potential curves gffer 398 nm(3.12 eV The

4
and|2 I14,N—3), located close to the crossing region, can expected released kinetic energies for the three fragmentation pathways are
make an interaction sequende “IT,,N)—|f 4H ,N—1) indicated by the length of the respective arrows.

— 2411, ,N— 2>—>|24H ,N—3), which is expected to oc-
cur with a sufficiently Iarge efficiency since it proceeds
through a one-photon coupling at each step.

Since the energy of the crossing betw¢efll,,N) and  dressed states represented in Fig. 6M\A398 nm, the po-
|f “II;,N—1) is located above the dissociation limit of the tential crossing betwedia *I1,,,N) and|f 41-[ ,N—1) is lo-
|2%I14,N—3) state, this sequential coupling of the four cated above all the dressed asymptotes %or the interaction
electronic states leads to the dissociation, which may be r%equence_ Therefore,+0prepared in thda“]_[u 1N> state
ferred to as +1+1 ATD. The released kinetic energy for undergoes dissociation into th&P+4S°,N—1) asymptote
this dissociation pathway, represented by the length of thehrough the coupling with thef 41‘[ ,N—1) state at low
solid arrow in Fig. 5, is calculated to be (28 eV from the  field intensity. As the field intensity mcreases, it is expected
theoretical energy difference between tHa*Il,,N)  that the|2 *II,,N—2) and |{4Hg},N—3> states begin to
—|f“I14,N—1) crossing and th¢'D+*S°,N—3) asymp- participate in the dissociation process, and lead to the frag-
tote, which is consistent with the observed value of(I).1 mentation into the|'D+S°,N—2) and |*P+2D° N—3)
eV, determined from the momentum distribution of G asymptotes, respectively. The released kinetic energies for
Fig. 2a). these dissociation pathways represented by the length of the

At \~398 nm, the dressed-state potentiéfy. 6) are  solid arrows in Fig. 6 are calculated to be @6 1.7(2), and
substantially different from those in Fig. 3 due to the doubled3.6(2) eV, which are in good agreement with the correspond-
photon energy3.12 eV\j. As shown in the figure, the cou- ing observed energigsee Table)l Therefore, it is reason-
pling among thea *I1,, f *I1, and 2*I1, states is expected able to regard that the thré#,0) peaks\~398 nm represent
to contribute to the fragmentation as in the case\of795 the dissociation into the three difference asymptotes.
nm. However, the threél‘[92 states (3‘1’[ 41'[ and As seen in Fig. &), the fragments with a larger momen-
54Hg) correlated to théP +2D° asymptote denoted here- tum appear at larger field intensities. This dependence of the
after as{“Hg} may participate in place of the“ﬂ state  peak intensities on the laser-field intensity is consistent with
which is shifted far below in energy from the mteractlon the above interpretation using the coupling sequence of the
region. Therefore, the interaction sequence Xer398 nm  dressed states at-398 nm. From the intensity variation of
can be expressed as|a*ll,,N)—|f“ll;,N-1) these three components in the 0.03-0.7 P\f/cange, the
— 2%, ,N— 2)H|{4Hg} N—3). saturation intensities were estimated to be (51,00.135),

As mentioned in Sec. IlIB, the MRMI map of Oat  and 0.185) PW/cnt for the peaks observed at 0.5, 1.8, and
A~398 nm[Fig. 3b)] shows a marked difference from that 3.7 eV, respectively.
observed ah~795 nm. Apart from the features for tlig,1) The transition momenj of the f 411 —a4H charge
Coulomb explosion pathway, three pairs of crescent-like fearesonance transition was calculdem be ,u 0.5 a.u. at the
tures are observed in the momentum region below 7Onternuclear distanc®R=1.6A, where thela*Il,,N) and
x10*amum/s, with the total release energies of (0.5 |f 4Hg ,N—1) states cross with each othenat398 nm(see
1.8(2), and 3.72) eV. The appearance of these peaks can béig. 5). A slightly larger transition momeng=0.8 a.u. was
explained by referring to the interaction sequence of theobtained aR=1.9 A for the crossing at~795 nm(Fig. 4).

Downloaded 17 Oct 2001 to 140.109.113.156. Redistribution subject to AIP license or copyright, see http://ojps.aip.org/jcpo/jcpcr.jsp



J. Chem. Phys., Vol. 114, No. 22, 8 June 2001 Electronic-state coupling of O5 9861

These values are smaller by a factor of 2—3 than those exgies could be assigned to the dissociation starting from the
pected from the formulag=R/2),%?i.e.,u=1.5and 1.8 a.u. X2Hg state. When the coupling among the doulllestates
for R=1.6 and 1.9 A, respectively, because of the configuat A\~305 nm is treated in the same manner as described
ration mixing of thef 4Hg state with other electronic statés. above, the released energy corresponding to the dissociation
Then, the magnitude of the energy gap at the avoided cros@to the |2P+2P°N—3) from the crossing between
ing between the charge resonance pair is estimated to be ¢X 2Hg ,N) and |A2I1,,N—1) states is calculated to be
the order of ulY>~1eV at the saturation intensityl ( 1.3(3) eV, which is in good agreement with 1.04 eV, one of
~0.2PWi/cnf). Accordingly, an energy gap at a three- the remaining two observed values. In order to explain the
photon crossing is expected to be much smaller in thdowest energy component at 0.52 eV, it may be necessary to
present case. Indeed, the energy gap betweefathd, ,N) take into account additional interactions between the doublet
and|f “Il;,N—3) states is calculated to be only 0.03 eV atand quartet statésand/or the resonance effetté* in the
0.2 PW/cn3 for A~795 nm. As shown in Fig. 5, the disso- ionization step that could modulate the initially prepared vi-
ciation through this three-photon gap marked by a squarbrational distribution in the bound states.
proceeds by passing thé¢a“Il,,N—2)—|f “II;,N—3)
crossing point diabatically, resulting in the formation of the [IV. SUMMARY

i . o .
O ions with the kinetic energy of 28) eV, W.h'Ch IS rep- Based on the MRMI measurements of the fragmeht O
resented by a broken arrow. The shoulder-like structure at

: . o . ion, the photodissociation process, ©0*+0, in intense
ié% eeV [see Fig. 2] may be ascribed o this diabatic pas- |- o o146~ 1 pwicn?, A~795 and 398 nmwas investi-

More detailed discussion of the dissociation pathwaygated' The covariance map measurements were performed

. . _ , ith high momentum resolution to assign securely the disso-
through an interaction sequence in intense laser fields would. .. : S
L . S Clation pathways. It was found from the anisotropic distribu-
become possible if more precise large-saabeinitio calcu-

: . o
lations are performed to derive the fransition moments be’gon of O™ along the laser polarization vector that the parallel

: . transitions dominate the fragmentation processes, which
tween the quartet states of, Gas well as their potential en- ! . : .
ergy curves could be attributed to an anisotropic preparation of the parent

ions at the ionization step followed by the strong coupling
among the electronic states through charge-resonance type
transitions. The total kinetic energy release of @r both
795 and 398 nm was interpreted consistently by a sequential
Normandet al** observed a diffuse peak in the TOF coupling model of light-dressed potential curves ¢f @ the
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