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Angular distributions of C +O* from CO were measured, following vibrationally resolved € eixcita-
tions into the D, 3so, and P orbitals as well as into higher unresolved orbitals. A time-of-flight mass
spectrometer, with a multihit-type position-sensitive anode, was used for the measurements. The anisotropy
parameters @) of C*+O" approach their theoretically expected values as the released kinetic energy in the
fragmentation increases. The value of hg@arameters remains constant for all vibrational states within each
orbital. [S1050-294{6)06409-9

PACS numbgs): 33.80.Gj, 33.80.Eh, 33.80.Rv

[. INTRODUCTION Two different techniques were used to obtain previous
angular distribution measurementgl) lon time-of-flight
(TOF) spectra were measured with the axis of the flight tube
Inner-shell photoabsorption spectra of unsaturated dieriented at 0°, 90°, and 54.7° with respect to the polarization
atomic molecules are characterized by two kinds of resovector of the incident soft x rays and tjfevalues determined
nances ¢* ando*) and by transitions to Rydberg orbitals by deconvolution of the shapes of the ion signal peaks
[1]. To investigate these excited electronic states, angulg,3,9,10,12 (2) The total ion current was measured at sev-
distributions of fragment ions were recently measured folgrg| angles, either simultaneously or sequentially, to deter-
N, [2-6], CO[7-9], O, [6,10,11, and NO[12,13 using  mine the angular dependence of the flux of the fragmenta-
linear polarized monochromatic soft x rays. When the bond;yg [4-8,11,13 Method (1) can resolve the mass-to-
rupture of the core excited or ionized molecules occurs ir}:harge ratios of ions and their kinetic energies but the

time scales shorter than that of the molecular rotation, a”isoﬁncertainty inB is greater than that of methd@). Method
tropic distributions of fragment ions reflect the orientations(z) can resolve neither the mass-to-charge ratibs nor the ki-
of the molecular bond axis, at the moment of the initial elec-

tronic excitation. The angular distribution of fragment ions isnetIC energies of the fragment ions. lons with low kinetic

therefore expressed by the following equation in the dipolefefnergles were, however, discriminated by "?‘pp"ed reverse
approximation: ields. To our knowledge, mass-to-charge ratio-resolved and

kinetic-energy-resolved angular distribution measurements
have not been previously reported.
i ﬂ[1+,3p2(c039)], (1) Theoretically in a $ to =* (2 —1I) excitation, the an-
dQ  4x gular distribution of fragment ions should havgBavalue of
—1. However, all previously reporte@ values at ther*
where P,(cosf)=(3 cog6—1)/2 is the second-order Leg- excitation, with the exception of Leet al. [6], are in the
endre polynomial g is the angle between the electric field range of—0.7 to —0.95[2-13|. It is not clear if these dif-
vector and the velocity vector of the fragment ien,is the  ferences were caused by the long lifetime of core hole states,
total cross section, ang@ is the angular distribution param- the long lifetime of intermediate states after core hole decay,
eter[14]. When a molecule is excited from 3 state to a  or other experimental uncertainties.
3, state by linear polarized light, the molecule is oriented Vibrational structures of core excited molecular valence
preferentially parallel to the electric field vector of the light, and Rydberg states became a subject of interest after a high-
yielding a 8 parameter of 2. For &-to-II transition, the resolution soft-x-ray monochromator became available, al-
molecule is oriented preferentially perpendicular to the eleclowing for the study of absorption spectra of CO in the C
tric field vector, approaching & of —1 for the pure transi- 1s excitation region[15-17. The results validated the
tion. The case of isotropic fragmentation is characterized byquivalent core model, which considers the electronic struc-
a B value of 0. One can therefore conclude that angulature of a core excited molecul€O, N,) as being equivalent
distribution measurements are a direct method for determirto that of the corresponding valence excited molecule with a
ing the symmetry of inner-shell excited states of diatomicnuclear charge oZ+1 (NO) [16,18. A discrepancy exists
molecules. between the absorption spectra of CO and Ror CO, none
of thenso states with>3 of CO are visible, whereas these
states are clearly exhibited in the,Nexcitation spectrum.
*Present address: Department of Chemistry, University of NeThe assignments made by Chetnal.[18] in the absorption
vada, Las Vegas, NV 89154-4003. spectrum of the N & excitations give rise to an anomaly in
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the oscillator strengths across theo Rydberg series where
the 4so transition (peak 6[18]) is stronger than the s¥r
transition. The symmetry-resolved ion yield spectrum of
N, in the N 1s Rydberg region indicates that there are in-
tensities for bothor-type andwr-type transitions at peak 6 in
Ref.[18]. This peak is comprised of transitions from N tb
4so and 3, two nearly degenerate Rydberg stdteg]. In
Ref.[19], it is also implied thahso states exist in the CO C
1s excitation spectrum. This suggests that the equivalen
core model is not complete. lon yield spectra in the € 1  ——
excitation region have been measured with vibrational reso %_ou%,
lution, showing that the vibrational levels of final Rydberg {Tact |
states become selectively depopulated. This is due to th cal |
interaction with dissociative decay channels, leading to ionic £ TACS
fragmentation and the missingéd series becoming apparent
[20]. To determine the symmetry of the Rydberg excitation
states for further consideration of the assignments, it is im:
portant to measure the angular distribution of ions in the
vibrational-resolved C 4 excitation region. Jevere
This paper reports o8 values and their kinetic-energy .
dependence for C+0O* fragmentation from CO following | Vaxstation 4000 Model 90 |
C 1s excitation. These results were obtained on a modified
SX700 Soft_x_ray monochromator, WhICh resolved core V|_ FIG. 1. Angle-l’esolved t|me‘0f'ﬂ|ght ion Spectrometer with a
bration levels, and a newly developed angle-resolved timepositi_on-sensitive anode including the electronic setup for data reg-
of-flight mass spectrometer with a position-sensitive detec!stration.
tor.
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determine the ion TOF and timing signals for the position
Il EXPERIMENT Qecoder. Since the puls.es from Fhe second MCP were posi-
tive, these pulses were inverted in order to fit the NIM stan-
dard. Following this inversion, ion signals were selected by a
The experiments were performed at beamline BW3 of thdast timing signal sortefmultiplexen placing them into first,
Hamburger SynchrotronstrahlungslabdHASYLAB) of  second, third, and fourth positions. Each selected signal was
DESY[21]. This beamline is a tripl&l-pole undulator beam- channeled into the start connector of a time-to-amplitude
line (N=21,33,44) equipped with a high-resolution SX700 converter(TAC). The stop pulse for all TAC’s was provided
plane grating monochromator modified for high photonfrom the bunch marker of the ring. The TAC signals were
throughput. This instrument has a routinely achievable resoput into analog-to-digital converte(4DC’s) and from there
lution of 3000 with a photon flux of T8 photons/sec. The transferred into a 486 personal computer. When two ions
degree of linear polarization of the light was determined towere detected at the anode in a given time window, the TOF
be 98% at 300 eV by measuring the angular distributions ofind the position signal on the anode for each pair of ions
the Ne 2 and 2 photoelectrons. Angular distributions of were recorded in the personal computer.
fragment ion pairs were measured with a newly developed The upper part of Fig. 2 shows the time information of
TOF mass spectrometer, comprised of a McLaren-typdwo coincident ion events at a photon energy of 287.4 eV,
space-charge-focusing instrument of 42 mm length and wvhich corresponds to the Cs%:2p 7 excitation in CO. The
multihit anode as shown in Fig.[22]. The spectrometer was X axis is the TOF of the first detected ion and thaxis the
positioned at an angle of 55° with respect to the electric fieldTOF of the second detected ion. The coincidence signal of
vector of the photon beam. The partial CO pressure wa€ "+ O™ is the most intense, but we can also see the weak
lower than 3x 10”6 mbar. The ions were detected by micro- coincidence maps of €+0%", C2"+0", and
channel plate$MCP's) with a position-sensitive anode, con- C2*+02*. These coincidences point downwards on the
sisting of 30<30 wires with 0.5 mm spacing. The voltages right-hand side. The maps pointing upwards on the right-
on the pusher, the extractor, the drift tube, the surface of thband side are generated from false coincidences. The lower
MCP, and the anode were 800800, — 1605,— 3752, and 0 left-hand side of Fig. 2 shows positions of the first arrival
V, respectively, to satisfy the required space-focusing condiand second arrival ions, which correspond t6 @nd O
tion. The TOF of the ions was measured with respect to théons, respectively. The unit of theandy axes is the channel
bunch marker of the storage ring, which was operated in theumber, and one channel corresponds to 0.5 mm. The ions
single-bunch or double-bunch modes with time windows ofwere spread out over 5 mm because of their kinetic-energy
964 or 482 nsec, respectively. The electronic setup used tdistribution. With this data we can determine the original
detect TOF and ion positions is illustrated in Fig. 1. Theorientation and kinetic-energy release of the dissociating
pulses from the end of the second MCP were utilized tamolecule using the following equation:
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d 2 E 2 TABLE I. The B parameters of diatomic molecules at the
pP=| =——| +|—— {(T1=T2)—(To1—Tpr}, 1s—* excitations measured previously.
T, T, 1 N 1
m; mp ar Q2 Molecules(inner shell B parameter Reference
@) N, (N 1s) —0.71+0.15 2
pmcost| 9 ~0.88+0.05 3
T, T\ [ -0.9 5
mtm, ~1.0 6
my m; :
CO(C 1s) —0.95£0.05 8
wherep and 6 denote the momentum and the angle between -0.79+0.2 9
the molecular axis and the electric field vector of the photon 0, (O 1s) —0.89+0.15 10
beam, respectivelyl; 5, To1 02, 012, @andmg , represent the -1.0 6
flight time, the flight time for zero kinetic energy, the electric NO (N 1s) —0.75+0.2 12

charge, and mass of the first detected ions and the second

detected ions, respectively. Hei,is the distance between

the first detected ion and the second detected ion on thigroadness of the present KERD is caused by the energy reso-
anode and is the electric field in the collision region. In Eq. lution of our experimen{1.5 eV), which is limited by the

(2), the momentum conservation law is adopted and it givegosition resolution and the fields applied in the TOF mass
the momentum vector for each event. The summation of thgpectrometer.

momentum vectors of all events in steps of 10° for the an- All the KERD’s at other photon energies were similar to
gular distribution and in steps of 0.1 eV for the total kinetic the KERD in Fig. 3, which shows that the intermediate states
energy creates a three-dimensional image of the process. Thghich produce C +O " do not change substantially with the
lower right-hand side of Fig. 2 shows the three-dimensionalnitial core excited states. The initial state of
representation of the angular distribution for €O* ion  CO*(1s '2pw) usually deexcites into CO through
pairs with total kinetic energies between 12 and 18 eV. Theparticipator- or spectator-type Auger transitions. The 'CO
electric field vector of the incident light is the horizontal mainly remains as a singly charged molecular ion or disso-
direction as shown in the figure. This three-dimensional figciates into C"+O. The fragmentation of €+O* occurs

ure suggests that the fragmentation of €0 occurs pref-  from CO?*, created from deexcitation processes such as
erentially perpendicular to the electric field vector at the Cdouble Auger transitions or spectator-type Auger transitions
1s—2p excitation. In order to derive th@ parameter, the involving inner valence electrons followed by second-step
three-dimensional image is fitted to the following three-autoionization. The initial state of CQ1s™!) mainly de-
dimensional cross-section distribution using a least-squareays through Auger transitions, producing €Q which pri-

method: marily dissociates into C+O%. The decay of double
g 5 38 charged cation C&" fragments into C+O™ occurs re-
o Oy dless of the initial state.
—=—|1-=+—{(1+P)cofa+(1- P)cogb}|. gar e .
dQ 4nx 2 4 { ) ( ) ' The dissociation processes of €Dinto C*+ 0™ have

(3)  been discussed in detail by Hitchcoekal. [24]. Wetmore

. o _ . etal.[25] calculated the dissociative GO curves leading
P denotes the degree of linear polarization of the incidenty ~+_q+ Findings from these studies along with dissocia-

light, a indicates the angle between the direction of fragmeny;q, pathway show that kinetic energies around 7.5 eV are
tation and the direction of polarization of the light, ainds mainly produced from the following pathway:

the angle between the direction of fragmentation and the di-

rection perpendicular to the direction of polarizatif8]. /33— L CH(2P) 4 Ot (%) 4

The fitting procedure applied for the three-dimensional rep- CO"(°57,434 eY—C (*P)+0"(*5)+74 eV. @)
resentation in Fig. 2 results in thg value of —0.86.

IV. KINETIC-ENERGY DEPENDENCE
Il. KINETIC-ENERGY RELEASE DISTRIBUTIONS OF THE B8 PARAMETER OBSERVED

INC*+0O* FRAGMENTATION IN THE C *+ 0" FRAGMENTATIONS

Figure 3 shows the kinetic-energy release distributions In many previous studies, the value of {Agparameter of
(KERD’s) of C*-O™" fragmentation at a photon energy of the #* excitations in diatomic molecules did not reach the
287.4 eV, which corresponds to the transition of COstd  theoretically expected value; 1. Table | lists thg3 param-
the 2par(v=0) unoccupied orbitalsolid curve. The dotted eters of N, [2,3,5,4, CO [8,9], O, [6,10], and NO[12]
curve is obtained from analysis of photoion-photoion coinci-measured at their corresponding-%7* excitation. Since
dence spectra of €C+O*, yielding peak energies of 8.5, some studies on angular distributions of fragment ions did
12.5, and 16.0 eV full width at half maximugFWHM) of not evaluate concretg values,[7,11,13 the list in Table |
4.0, 3.0, and 10.0 eV, and weight of 1.0, 0.2, and 0.5, respesioes not cover all the references. TBevalues are in the
tively, measured at 287 ej24]. The present KERD has its range of—0.7 to—0.95, except the values forf\and O, by
maximum at about 7.5 eV and a broad shape. However, theee et al. [6]. Theoretically, when exciting aslelectron to
KERD by Hitchcocket al. shows the maximum at 8.5 eV the =* orbital by linear polarized photons, the molecular
and a narrower shape than that of the present curve. Thaxis is preferentially oriented perpendicular to the electric
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FIG. 2. Top: coincidence map of the flight time of the first and second detected ions. Lower left: position of the first and the second
detected ions on the MCP, which correspond to &hd O" ions, respectively. Lower right: three-dimensional representation of the angular
distribution for C"+0O™ ion pairs with total kinetic energies between 13 and 18 eV.

field vector of the photons. Since the rotational motion of theexperimental problems. Since the lifetime of the €ahd O
molecules is much slower than their fragmentation, the di-s core holes in CO are on the order of 20 s[26,27, and
rection of fragmentation is in the same direction as the initialthe period of the molecular rotation for CO is on the order of
molecular bond axis, which would result ingaparameter of 1012 s [28], the long lifetime of the core hole should not
—1. Some proposed reasons for the deviations indhal-  affect theB parameter. Hemmeret al. [8] have obtained a
ues are the long lifetime of core hole states, the long lifetime3 value of—0.95 for CO detecting only fast ionic fragments,
of the intermediate states after core hole decay, or specifiwhich is close to—1. The 8 values obtained by other au-
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thors, with the exception of Leet al, are all higher than Total Kinetic Energy of ct+O* (eV)
—0.90. These authors detected fragment ions with both low o
. o . L . S FIG. 4. Kinetic-energy dependence of th@ parameter of

and high kinetic energies. Considering this fact, the kinetic-., | ~", . N o

. C"+0" atthe C 5—7*, 3so, ando™ excitations of CO.
energy dependence of tifeparameters would provide more
information about these deviations. If the difference, how-provide information on the molecular orientation at the in-
ever, is caused by the long lifetime of the core hole statessiant of the initial electronic excitation.

the 8 parameters may not depend on the kinetic energy of previous measured values by Hemmeret al.[8] at the
the fragment ions. If the difference originates from the long* and thes* excitations are—0.95 and 0.7, respectively,
lifetime of the intermediate states before fragmentation, th§ynich is very close to the present asymptotic values of
B parameter may depend on the kinetic energy of the frag-_ .95 and 0.75, respectively. The reason for this agreement
ment ion_s becau§e different intermediate states yield differys that the previous study only detected fast ionic fragments
ent kinetic energies. to determine the anisotropy parameters. On the contrary, a
~ Figure 4 shows thg parameters for the ionic fragmenta- re|atively smallerg value, —0.79, was obtained by Bozek
tion of C"+O™ ion pairs for the excitations of Cslto gt g, [9]. This is because they detected fragment ions with
2pm(v=0), 3so(r=0), and theo* shape resonanc@ho- || kinetic energies to determine the anisotropy parameter,
ton energy of 305 eYas a function of the total kinetic en- resulting in lower effectived values.
ergy of C"+O". The values of the3 parameter for the If the potential curve is repulsive and proportional to
shown kinetic energies correspond to mean values of differ{; wherer is the internuclear distance between C and O
ent kinetic energy ranges: 2 eV for 0—-4 eV; 6 eV for 4-83toms, the time scale of the fragmentation is much faster
eV; 10 eV for 8-12 eV; 14 eV for 12—16 eV; 18 eV for than the rotational motion at room temperature even though
16-20 eV; 25 eV for 20-30 eV. The contributions from the kinetic-energy release is only 1 eV. A 10-A separation
valence ionization to thgd parameter are subtracted using petween the C and O atoms then takes aboTt46€ and the
the following equatior{9]: B parameter is not affected by the different kinetic energies
of the fragmentations. The intermediate states ofC®@ave
(5) a long lifetime and the potential curves for the fragmentation
exhibit some stable features. However, for the fragmentation
with high kinetic-energy release, the potential curve is simi-
where B, is the experimentally determined angular distri- lar to a simple repulsive curve and tjfeparameter reflects
bution parameter¢ ;5 is the anisotropy parameter for elec- the molecular orientation at the initial photoabsorption. This
tronic excitation involving only the C 4 electrons,3,, is  is supported by the study of the potential curves for’CO
the angular distribution parameter for valence ionizationcalculated by Wetmoret al.[25]. The lower three potential
oc 15 is the C Is ion yield, ando, is the valence ion yield. curves of CG™*, 3I1, I, and '3 * —1, with the binding
The angular distribution parametgy,, was measured to be energiegBE) of 41.0, 41.6, and 41.9 eV, respectively, at the
—0.04 at 285 eV below the@r excitation. equilibrium geometry of ground-state CO, have a minimum
The B parameter for the 27 excitation approaches 1 in the Franck-Condon regiofi.e., at 1.08<R<1.18 A), in-
for increasing kinetic energies, which is the theoretically ex-dicating that CG* is stable until it dissociates through a
pected value. Likewise th@ parameters for the sr and  tunnel effect or predissociation. The dissociation energies of
o* excitations increase to 2 and 0.75, respectively, with in-C*+ O™ from CO?" in the °II, II, and '3 *—1 are 5.0,
creasing ion kinetic energies, as theoretically expected. Th2.3, and 2.7 eV, respective[24]. The next potential curve
B parameter for the”* excitation is very close to the calcu- 33~ (BE of 43.4 eV} has no minimum in the Franck-
lated maximum value of about 0.78 at 306.5 eV by SchirmeiCondon region, but there is a minimum at a larger internu-
et al.[29] and about 0.75 by Lyncf80] based on the relaxed clear distance. This potential curve yields a kinetic energy of
core Hartree-Fock methd®CHP) in contrast to the value of 7.4 eV for C"' +O ™. The potential curves ofs * —2 (BE of
about 1.5 by Dehmer and DiftL4] based on the continuum 48.4 eV} and A (BE of 47.0 eV}, which produce kinetic
multiple scattering methodCMSM). The experimental re- energies of 7.4 and 7.7 eV, respectively, have a smaller mini-
sults suggest that only ion pairs with high kinetic energymum but are relatively constant at internuclear distances
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TABLE Il. The B parameter of CO in C 4 excitation region

ra10 r ; - with assignments by Domket al. [16].
2
g Label Energy(eV) Assignmentg 16] B value
¥el 1 287.40 5 12pm(v=0) -0.95
S 5t 2 287.65 5 2p7(v=1) —0.95
n 2 3 287.91 5 2p7(v=2) -1.0
€ 4 292.37 £ 13s0(r=0) 1.75
3 3 5 292.67 5 13s0(v=1) 1.65
@) = — , 6 292.97 5 13s0(v=2) 1.8
L - ' ‘ 7 293.33 5 13pm(v=0) -0.73
i 293.50 5 13po(v=0)
1L ] 8 293.63 5 3pm(v=1) —0.84
% [ 293.80 5 13po(v=1)
© 9 293.92 5 Bpm(v=2) -0.84
Z_ 0 10 294.61 5713d7w(v=0) -0.25
11 294.80 5 Y4pm(v=0) —0.50
[ 294.92 B 13dnw(v=1)
A CTE . T 12 295.09 5 pm(v=1) ~0.64
287 288292 294 296 295.23 5 13dn(v=2)
Photon Energy (eV) 295.27 5 4dm(v=0)
FIG. 5. B parameters of the C+ O™ fragmentations from C 13 22322;3 i’ligzg;g; 0.69
1s—nlN excited CO derived from the high kinetic-energy data ' 1 _
(more than 12 eV, the open bars with error hansd from the low 295.56 5 4dm(v=1)
kinetic-energy dat#4—8 eV, solid bars 14 295.56 5 '6pm(v=0) —0.57
295.65 5 5pm(v=1)
295.74 5 7pm(v=0)
larger than 15 A . The potential curves ofS* (BE of 48.7 1° 295.87 5 l6pm(v=1) —0.49

eV) and 3A (BE of 49.9 eV}, which release kinetic energies

of 9.4 and 10.6 eV, have a small minimum in the Fraan',B values with the higher kinetic energies reflect the intrinsic

Condon region but outside a repulsive-type potential CurVesymmetry of the excited states as described in the previous

) " i 4
The molecular ion, C&", would dissociate faster along section. The contribution from valence ionization to tBe

these potential curves than in the former potential Curvesparameter values is subtracted using &. Table Il shows

; + 1y +
th %Op Zte;\galrggaﬁrs] OE a(EiE hOfk?r?égce-gnaerr]d Erele(aBsI(Ea of the B8 parameter, together with the assignments of the excited
C++b+ 1'7 6 and 199 1 eV 9 tivelv. b Ey like & 1/ stateg16]. We show in addition the8 values derived from

, 2/.0an -+ €V, Tespectively, behave like & 1 y,q 14y kinetic-energy daté4—8 eV, solid bars in Fig. )5
. R S Which are significantly lower but mimic the high-energy be-
very fast. Fragmentation of C+O. with low Kinetic- .havior for most of the vibrational progressions. Possible
energy release cannot take place directly along the potentigh iations etween the behavior of the two sets of data may

cur\é_es. T.h'?. meanst that IFhe Ik())nt pairs ?r:e protduE[:_etld throu e seen for lines above 294 eV. These lines, however, are not
predissociation or tunneling between the potential CUNVeSy o g for an examination of the angular behavior with re-

These Processes Ias.t so long that the molecular axis starts Bect to vibrational effects because they belong to different
rotate in the mean time. Therefore, tevalues measured vibrational series

are lower than those expected from the symmetry transitions. Three vibrational levels =0,1,2) are seen for o,

The ion pairs with high kinetic energies are generated di-350' and 7. At the 207 excitation, all theg values are
rectly along the repulsive potential curves. In iis case th%Ios’e to—1 W.hiCh is the expected va{lue for the transition of
process does not last long enough to make it possible for thg to 1T Thé vibrational levels do not affect the anisotropy
molecular axis to rotate, yielding values which reflect the araméter At the 8 excitation, thes values are around
orientation of the molecular bond axis at the instant of theg 7 which is close to the expec’ted value of 2 for the transi-
initial electronic excitation. tion of 3 to I1. The B8 values for 3¢ do not depend on the
vibrational levels. At the B excitation, all thes values are
V. ANGULAR DISTRIBUTIONS OF C *+0* around —0.85, which is higher than the expected value of
INTHE C 15 EXCITATION REGION —1 for the excitation off to II. It is reported that Bo
Figure 5 shows the anisotropy parametgdsof the  states exist betweenp3dr states[16]. If the contribution of
C*+0™" fragmentation in the C 4 excitation region with 3po is 5% of the total intensity, the8 value becomes
vibrationally resolved core levels, and the ion yield spectrum—0.85. The 8 values of the excitations 27, 3so, and
of C"+0O™. In order to determine the symmetry of the C 3p« show also that the vibrational levels do not affect the
1s excited states, the data with a kinetic energy of more thamnisotropy parameter.
12 eV was usedopen bars with error barsThe measured For the excitations to Rydberg orbitals, all tigevalues
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are negative. Thes value is —0.25 for peak 10 and de- transitions to 87 and 4p«. Therefore, the contribution of
creases to-0.69 at peak 13 and increases-t®.49 for the the 4so excitations lower the3 values for peaks 10—12.
peak 15. Since the assignments in this region arerdilpe

excitations, thes values in this region should bel. There VI. SUMMARY

is also a contribution of the continuum ionization in this
Rydberg region. The transitions of the continuum ionization
have botho and = symmetries. The increase of tifevalue,
—0.69, for peak 13 te-0.49 for peak 15 may come from the

contribution of the C & continuum ionization. This cross ; s g
section of the C & continuum ionization increases when the proaches theoretically expected intrinsic value with increas-
ing kinetic energy of the fragmentation pair. This suggests

photon energy apprqac_hes_ th? G Dnization threshold. that the corresponding potential curves of the Auger final
However, continuum ionization is not the cause for the lower

. states have stable features at lower fragmentation energies.
B values of peaks 10-12. A transition af symmetry must h . in th o )
exist in order to explain the present result. TBevalues of The anisotropy parameter in the ¢ EXC|_tat|on region was
o . ' determined with core vibrational resolution. The core vibra-
the excitations to Bz and 37 obtained by Bozelet al.

[19] are —0.46 and—0.27, respectively. Since the photon- tion does not affect thgg parameter. The excitation of C

energy resolution was not high enough in this experiment,15 10 4so lies near the 8 and 4 excitations.

the B values are lower than the intrinsic values. However,
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The angular distributions for the fragmentation of
C*+0O" were measured with core vibrational resolution us-
ing an angle-resolved TOF mass spectrometer, which has a
multihit position-sensitive anode. Th@ parameter ap-
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