A. SUPPLEMENTARY MATERIAL — PART A

FIGURES, TABLES and COMMENTS on:

e the model exploited in the calculations on the dissociation dynamics of
the ion, properties of the potentials involved.

e the algorithms used in the Siegert-quantization calculations of the ro-
vibronic resonance energies, total and partial widths

e all rotation-vibration levels supported by the included volcano-like poten-
tials whose dissociation widths are smaller than 10.6 cm™! (lifetimes larger
than 0.5 ps).

e variation of the widths with the rotational quantum number in every of
93 different vibronic states the levels belong to.

e densities of rovibronic levels (DOL) and states (DOS); resolutions into
contributions of different vibronic levels/states.

e kinetic energy release (KER) spectra from breakup of the ion in the ide-
alized samples with equal population of all levels/states characterized by
lifetimes in the range from 1 ps to 5 ns and in the range [0.5 ps, 00); de-
tails on importance of particular vibronic states, on the role of decay into
excited fragmentation channels for explaining the experimental spectral-2.



DESCRIBING DISSOCIATION OF THE ION
from its sqvJMp states /sqvJp levels/
for s=X73II, a'ST, b1, A3ET, cIA, d'T*

SQ,§Q/

Fig. A1. Hamiltonian matrices H’? = {HJP }
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In these schemes,

e the dark gray, violet and green squares represent all the diagonal terms of the matrices except for
the SO terms (+A3II) which are shown explicitly by the small gray circles,

e the large circles — the SO couplings,

e the light gray squares — the S uncoupling terms, the factor N?(sq) N?(sq+1)=1 in the 3II blocks
and v2 — in the 3 blocks.

The different colors serve to notify about the fact that the states were not treated on equal
footing. Levels in the states X, a, b, and A were generated using the blocks HZS ¢ and Hi£7 with
the gray terms. Since the potential V.(r) is the least complete of the potentials available from
Ref. 3, the matrices with the violet terms were used only in the part of calculation aimed at
an estimation of the c-state contribution to the simulated KER spectra. Calculations on levels
in the state d had a similar subsidiary purpose. Since none of the SO couplings available from
Ref. 4 involves this state, the single Hamiltonian term represented by the green square could
only be formed. In other words, only tunneling could be reliably accounted for in the description
of dissociation of the ion from its d state levels. A crude estimation of predissociation from
these levels was the goal of calculations with the matrix H’¢. In this matrix, the SO couplings
of the state a are used in the role of the couplings d'X* —2¥~ and d 'S+ —31I.



* The potentials of states ¢ !A and d !XT are presented in Fig. A4.

i ' ials Vi (r) /:=Vl, (1)) *
Fig. Alb. Effective potentials V' (r) /:=V P (7
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SOLVING EQUATION
[E1—H?(r)|OP(r; £) =0 EeC (A1)

for RESONANCE ENERGIES, TOTAL AND PARTIAL WIDTHS
with
THE GENERALIZED LOG-DERIVATIVE METHOD

The basic quantity is the log-derivative matrix ]%J]’; (r; €) of solutions of Eq. (A1),
X
L@P(r; £) = L/P(r; £) ®7P(r; €), which satisfies the Riccati equation

diLJP + (L) + W7 =0  with WP(r;&) = 2u[ETI-V7P(r)]. (A2)
,

The resonance eigenvalue £/P=FE/P—LT"/? is obtained as root of the equation
det [L7P(ry; €) — Léﬁ (rm;€)] =0, (A3)

where L7P(r; £) denotes solution of Eq. (A2) satisfying the initial condition [L'?(0;& )]71201,
and L(J)ﬂ (r;€) is a solution started at the point r=r., from the matrix Lé’i (roo; €) listed in
Eq. (5) of the paper. The matching point r,, of the two solutions is chosen near the minimum
of the well in the effective potential V.’ (r) which supports a vibrational state (v) of energy
close to E’P /hence, n := (sq,v)/.

Evaluation of the partial widths requires the resonance function W™/?(r):=®’?(r; £/P) at
the point ro. At the point r=r,, the function is obtained as vector in the kernel of the
matrix [L77(r; EP) — L (rm; £77)]. The value at 7o is determined with the help of the L
propagator® of solutions of Eq. (A1) over the interval [ry,, 7]

291, W () L oy |
<%\IIJ”(7’OO)) — ﬁJp(Tm,'r’oo) <\Iljp<roo)) . Ll = ﬁi{l’ Eijp ,  (dependence on & omitted).

Namely,
UP(ry) = [L (ro0) = L3P (Fans 7o) L3P (rmy 7o) €2 (1) . (Ad)

The block E;{p (rm, 7) of the L propagator, considered as function of the upper boundary 7 of the
propagation interval, satisfies Riccati equation identical to Eq. (A2) and the initial condition,
for zero-length interval, is®: lim,_,o+ L7? (7, rm+€)=1/€l. So, the log-derivative matrix L’?(r,)
used in Eq. (A3) is practically the same as £37(0, 7y, ). The respective differential equations for
the other blocks of the propagator are linear; details can be found in Ref. 5.

Knowing the vector ™/?(r_.) is sufficient for the evaluation of the probabilities p,{{’c of decay
of nJp resonance into open channels ¢, with e,<E’?, according to formula (7) of the paper.
Obtaining the partial widths is only a matter of multiplication by the total width T'/P which is
already available as —2Im &£7P.

However, in order to check numerical accuracy of the determined Siegert-eigenvalues, the total
widths of a number of resonances were also evaluated according to the following ‘flux formula’®

(©nP|C(r) wn/P)
(\I;an |I[Oﬂ \I]an) ’

Jp _
P =

(A5)

where Ijp7(r) denotes the projector on the [0, 7] interval of r coordinate, valid for any 7>0.



The formula was evaluated for ¥=r,, and r=r,,. So, the values of the matrix element in the

nominator could be obtained using the quantities already evaluated: ¥™/P(r,), Lé’i(rm; &P,

and Lép+ (Too; £P) — in the eigenvalue search, and ¥"/?(r,) — in the decay probability cal-
culations. Extra calculations were needed to evaluate the matrix element in the denominator.
These calculations were done with the help of the generalized log-derivative algorithms for
free-free transition amplitudes”™®. Directly evaluated by the algorithms are the integrals

7,,//

a, B _ af B
J = lIl[r’,r”} (T) ‘I’[r/ﬂn//}
NxN r

(r)dr

!

between (N x N matrices of) functions ¥y, ., (r) and w’ ,(r), with a, 8=+, —, which are so-

lutions of the following boundary-value problems for Eq. (A1) with £=£’P / for clarity, the
resonance labels are omitted here/

d2
15+ W €)W (r) =0, (A6)

I 0
W () = {0 W () = {1 . (A7)

The probabilities (\II"J” 110,71 \Il"Jp) for 7 = ry, 7o can be expressed in terms of the J integrals
as follows

("7 Tjo, ) ®™F) = P () T P (1) (A8)

(\I’an |I[0,Too} \I,an) — (\I,an |I[O,rm} \I,an)

+ \IanpT<Tm> J[;o;;»m} \Ianp<Tm>
+ WP NI T WP ()
+

[T'mﬂ’oo]

(&P (r) J[;n;jw} TP (ry,) + hl. (A9)

In the expression for (¥"/?|[;, ,. ;®¥"?) /the three latter lines/, the integral Iy I8

inserted in place of the equivalent J[j’t ] since it is more convenient to compute.

Below collected are the formulas of the original® and the generalized log-derivative
algorithms®™® which were used to evaluate the matrices L4(r',7"), L3(r', "), 3y and J[;’TJ;].

r!,

The formulas concerning the latter integral have not been explicitly listed before.

25" =01, uy=%I, p =-1I, t =0I,

P = Zlifll Pi-1,
t, = Zf_llT (ti-1 — w1 pr),

1t . Belg, forlodd,

u =2z u,_ 12

l e %I for [ even,
1 —6I+g  for !l odd,

zp=—2,_ |+

l - 21— %wl for [ even,

1=1,2,...,2M,



J[:/’,;q = (uanr — %QI)/ha

J [;/’,:q = ton

Ly(r',r") = panr

La(r',r") = (zaas — T+ Eworr) /1,

where g = [%I—i—%wl]_l, w,;=W(r),

ri=ro+lh, ro=1", ropr=r".

An illustration of performance of the algorithms is provided in Table Al on a selection of

levels whose widths I' vary in a wide range, from 6x107'7 to 10 cm™!.

1 Relative deviations

between the values ['(F=ry,), ['(ro) (resulting from Eq. (A5)) and I" (from Siegert eigenvalue)
are shown in the columns marked with ee. The deviations are generally of the size of 1078—107Y.

Two other practical aspects are illustrated in Table Al:

(i)

adequacy of the asymptotic boundary condition in the WKB form, Eq. (3) of the paper.
It can be assessed by looking at stability of results against shifts of the position 7., of
the boundary. Standard deviations o(X) relative to mean values X in the sets of results
calculated with 5 positions 7., between 13.5 and 18.5 ag, for each of the three charac-
teristics X of the levels, E, I', and p;, are shown in the three columns marked with e.
The values of o(I')/T are substantially larger than the deviations in the ee columns. In
worst cases, only five significant digits of I appear stable. The values of o(p;)/p1 indi-
cate that the probabilities pq, if much smaller than 0.001% may be uncertain even on
second significant figure. Obviously, these tiny probabilities are totally unimportant for
the main purpose of the present calculations — the determination of the global charac-
teristics KERS, KERL. The accuracy of the widths is sufficient and the accuracy of the
energies, as indicated by o(E)/E, is by far better than sufficient for this purpose.

possibility of determining the partial widths, especially the most important ones that
concern the A3YT-state levels, in a way not requiring evaluation of the resonance func-
tions. The way is suggested by the observation made in the previous study!® that the
total widths of the vibronic A v levels may reasonably be approximated by sums of widths
due to the three individual curve-crossings involved, each evaluated separately from the
others. The entries in the last column illustrate how accurate probabilities p; can be ob-
tained from such an approach. Relative deviations from the ‘exact’ values do not exceed
a few per cent provided these values (in column 6) are not too small, i.e. not smaller
than ~1%.



TABLE AI: A demonstration of numerical accuracy of characteristics of ro- Vibronic levels of the CO*
ion determined in calculations using the Hamiltonian matrices H8X g and H7X7

e Stability of energies (F), total widths (I"), and probabilities of decay into first excited fragmentation
channel (p;) with respect to the position 7 of the asymptotic boundary condition /Eq. (3) of the
paper/. ee Consistency of I' values obtained from the Siegert-eigenvalues and from the ‘flux formula’,
Eq. (A5).

Behind the vertical line — an illustration of accuracy achievable in determining the probabilities p;
from truncated Hamiltonian matrices not allowing for transitions to the ground dissociation channel.

Level X . o(X)/X P oo rmsd(X,Y)/Y ¢ | (X/7-1
25+ v JP X=F X=r X=p1 X=FE X=I X=p1 X=T(rm) X=D(rm)? X=p; ©
cm™ 1 cm™1 % Y=I" Y=I(reo) Y =p1
311, 0o 2° 655.49 5.85(—17) 2.2(=11)  1(=11) 3(=7) 2(-1) 3(—09) 2(—08)
0 143¢  28712.18 7.51(+01) 1.4(=06)  9(—09) 4(=5) 2(=3) 2 (—09) 5(—09)
3114 0 1° 718.95 4.95(—14) 2.9(—12)  9(—12) 3(=7) 7(-H) 3(—09) 3(—09)
0 140°  28081.49 1.63(—00) 1.4(—06) 2(—10) 7(—6) 8(—5) 6(—09) 1(—08)
311 0 o0° 780.77 1.46(—13) 2.1(=22) 9(—12) 8(-8) 1(-4) 7(—10) 7(—10)
11 23°  13566.58 1.00(4+01) 3.1(—=06)  3(—09) 1(=5) 5(—3) 5(—09) 6 (—09)
Iyt 1 70° 12864.55 7.37(—03) 1.3(—06)  8(—12) 2(—5) 3(—4) 7(—09) 6 (—09)
1 71°  13115.03 6.50(—05) 1.5(—06)  6(—12) 3(=5) 2(—4) 2 (—09) 6 (—09)
2 15¢ 6374.64 2.41(—01) 2.3(=09) 1(=10) 8(—6) 3(-2) 1(—08) 7 (—09)
2 165¢  49141.74 1.77(-01) 16.7 3(=11) 1(=5) 2(-5) 1(—09) 1(—08) 1(—3)
7 130°  40353.32 7.23(—01) 78.9 2(—11) 4(—6) 1(-5) 3(—09) 2 (—09) 4(-3)
10 110¢  36795.95 2.98(—02) 32.4 7(=12) 3(=5) 3(=5) 1(—08) 1(—08) 7(=3)
21 5 29893.02 4.37(—02) 2.3 5(=13) 1(=7) 6(—6) 2 (—08) 2(—08) 1(=3)
e 0 180°  47439.04 2.50(—02) 73.1 3(-12) 8(—6) 8(—6) 2 (—08) 1(—08) 6(—3)
6 154°  42085.45 1.35(—00) 96.3 2(—11) 1(-6) 5(—6) 2 (—08) 2 (—08) 4(-3)
8 139°  38954.37 5.58(—02) 5.0 3(—11) 3(=5) 3(-5) 7(—09) 6 (—09) 4(-3)
20 40°  29051.40 6.54(—03) 5.5(—01)  4(=12) 5(—6) 4(—6) 2 (—08) 9(—07) 4(-3)
22 25°  29356.56 6.06(—01) 96.5 1(=12) 5(—8) 4(—6) 9(—09) 9 (—09) 4(-3)
3nd 0 0f  21324.28 2.02(-04) 2.2(=06) 5(=13) 1(=7) 3(=7) 2(—07) 1(—07)
0 95/  38405.24 1.19(—03) 11.6 5(—13) 2(=7) 2(—6) 2(—08) 2(—08) 1(=2)
5 5/ 30831.30 7.01(—02) 74.4 2(—12) 4(=7) 3(-6) 4(—09) 3(—09) —2)
3nt 0 60f  28402.01 3.95(—04) 5.8(—07) 4(=13) 2(=6) 7(=7) 4(—08) 5(—08)
0 78  32475.72 6.18(—04) 6.7 3(=13) 1(—6) 2(—6) 2 (—08) 1(—08) 1(=2)
0 797 32758.93 2.75(—03) 78.8 5(=13) 2(=7) 3(=7) 3(—07) 1(—07) 2(-2)
0 807 33045.42 9.84(—04) 388 1(=12) 6(=7) 1(—6) 4 (—09) 8 (—09) 2(-2)
0 150°  60668.16 2.06(—03) 1.9(—=01) 7(=13) 1(=5) 1(=5) 5 (—08) 6 (—08) 2(-1)
2 110°  46705.10 3.88(—03) 56.3 5(—13) 2(=5) 2(-5) 2 (—08) 9 (—09) 4(-2)
4 120°  52989.81 3.45(—03) 89.9 3(—13) 1(—6) 1(—6) 4(—08) 6 (—08) 3(—2)

oX = % > X, where X; denotes the value obtained from calculations with the asymptotic boundary condition
i=0
placed at roo = 14.5 + ix1.0 ag.
4
bo(X) = [1 z(x -X)22, ¢ rmsd(X,Y) = [L 32 (Xi—¥;)2]H2.

= i=0

AP (7) for 7 = rm, oo Obtained from the ‘flux formula’.

eﬁlzfl /T where I'; denotes approximate partial width for decay into the first excited channel obtained as
total width in calculations with appropriately reduced number of coupled spin-orbit states 29+!Aq(:=sq) in
the Hamiltonian matrix. Single state sq was retained to obtain fl of rovibrational levels in the singlet states
s=a 'Lt and s=b'Il. Two spin-orbit states, b1l and A3X], were retained in calculations on e parity levels in

the state s=A and three states, b'II, A3%], and A3X] — in calculations on f parity levels in s=A.
fNumbers in parentheses are powers of 10.
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generate in the model. See
Tables AIIT and BIV.



TABLE AII: Rotational energies of CO?* (3IIqv). Dependence on the number J represented by the
polynomial: ~ E(*Ilg; J) = E° + B[J(J+1) + 1 —2Q(Q—1)] + C[J(J+1) + 1 — 2Q(Q—1)]%.

Parameters E°(Q,v), B(Q,v), and C(Q,v) of fitting to the calculated values E(*Ilqv Jp=f) ¢ in the

range J=0—10. Vibrational energies Ex, from the JP04 model of Ref. 10 are enclosed for comparison

with the parameters E°(Q=1,v) ®. All entries are in cm™!.

Ex, E° B C x 108
v Q=0 ¢ Q=1 Q=2°¢ Q=0 Q=1 Q=2 Q=0 Q=1 Q=2
0 714.19 65.12 714.27 —63.27 1.640 1.560 1.495 —46 0 23
1 2101.04% 65.13 2102.94° —63.30 1.607 1.531 1.468 —44 -1 21
2 3437.62 65.13 3437.45 —63.29 1.575 1.501 1.440 —42 -2 19
3 4721.41 65.14 4721.16 —63.21 1.540 1.470 1.411 —40 -3 17
4 5953.86° 65.02 5951.41° —63.15 1.505 1.437 1.381 —38 —4 15
5 7128.46 64.57 7128.34 —63.30 1.468 1.403 1.350 —37 —4 12
6 8248.75 64.46 8248.65 —62.93 1.429 1.368 1.316 —35 —6 10
7 9310.92 64.06 9310.88 —62.61 1.388 1.330 1.281 —34 -7 8
8 10312.60 63.43 10312.52 —62.20 1.345 1.290 1.243 -34 -8 5
9 11247.84b 62.58 11248.50° —61.43 1.297 1.245 1.202 —34 —11 2
10 12110.80 61.20 12110.73 —60.08 1.242 1.193 1.153 —36 —14 -2
11 12879.01 58.43 12879.17 —57.43 1.163 1.120 1.084 —48 —27 —15

@ f-parity levels are better suited for the fitting because they are free of perturbations by ro-vibrational levels
of the state a !X*. Root-mean-square deviations between the values calculated and the values resulting from
the fits: rmsdev < 1x1073 em™1.

The value of Ey , deviating more than +0.5 cm~! from the value of E°(Q=1) testifies on perturbation by a
close vibrational level of the state a 'Xt. ¢ Given relative to the value for the Q=1 component.

TABLE AIII: Rotational energies of CO?* (3% v). Dependence on the number N represented by the
polynomial: ~ E(Y*t v EF; N) = E° + B[N(N + 1)] + C[N(N + 1)]2.

Parameters E%(v, F}), B(v, F;), and C(v, F}) of fitting to calculated energies in the range N=0—10 .

E° B C x 106 EY B C x 106
v Ft e F3b Fyd R B By v it e Fsb e R B R
0 —0.03 21320.56 —0.05 1.898 1 -7 =2 8 —0.02 35538.41 —0.03 1.629 1 —-12 -1
1 —0.04 23324.53 —0.06 1.873 2 -7 =2 9 —0.02 36941.33 —0.03 1.579 1 —-13 -1
2 —0.04 25275.56 —0.06 1.848 2 -7 =2 10 —0.01 38245.78 —0.02 1.528 1 —-13 -1
3 —0.03 27169.47 —0.04 1.820 2 -8 -1 11 —0.01 39455.68 —0.01 1.475 0 —-14 0
4 —0.04 28999.49 —0.07 1.789 2 -8 -2 12 0.00 40574.45 —0.01 1.421 1 —-16 0
5 —0.03 30757.66 —0.05 1.755 2 -9 -2 13 0.00 41604.00  0.00 1.365 0 —-17 0
6 —0.03 32438.58 —0.05 1.717 1 -9 -2 14 0.00 42541.99  0.00 1.302 0 —-22 0
7 —0.02 34035.51 —0.04 1.676 1 —-10 -1 15 0.00 43368.77  0.00 1.213 0 —-37 0

2The energy of F3 N=1 level was excluded from the set for each v. rms dev<3x10~3, usually <1073 cm~!.

bRelative to the value for the F, component.

¢E%(v, F») agrees with the respective vibrational energy E 4, from the JPO4A model of Ref. 10 with deviation
smaller than 0.005 cm~! for v=0—14 and smaller than 0.05 cm ™' for v=15.

9The values of B for the F, and F3 components are identical to the value for F, in all digits shown.



Fig. A3a. CO2+<X 31_[9)
Widths (') and lifetimes (7) of vJp levels

as functions of the number J and level’s position (£)
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The dotted lines in the upper panel of each X v state here, and of other sv states in Figs. A3b-A3d and A4a-b,
show the lifetime interval of 100/J ps — 5 ns; levels from this interval are included into the distributions
DOS(E), DOL(E), and the related KER spectra presented in Figs. 5-8 of the paper and in Figs. A5-A8 of this

material. In the lower panels, the widths as functions of E; are shown only in the range of interest.
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The peaks in the functions I'(J) or I'(E;) of the states a 1XT v=0—3 are due to accidental near-degeneracies

with some Ej levels of the states X 3Ilg—g_»v=2—8. Since only e-parity states are involved in the X —a

interaction, see Fig. A1, the responsible cases of the accidental degeneracy/perturbation can be found easily by

inspecting the f—e splitting of the X-state energy levels listed in Table BI. An example is shown here in the

inset of the left second-row panel. The three peak in the function I'(av=1; E;), at J=38, 43, and 48, occur at

the “jumps” /poles in the functions E;(X Qu=3; f—e) for Q=2, 1, and 0, respectively.
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In the insets of the two lowest panels, here and in Fig. A3b, shown are exemplarily the probabilities of populating

the first excited CT+O% channel. The rapid increase with the rotational energy of these probabilities from 0

to nearly 1 accompanies the rapid growth of the width functions I'(E;) in their large J parts. Both effects

are manifestations of tunneling taking over the leading role in the dissociation the ion. Tunneling is the only

mechanism by which the first excited fragmentation channel can be reached in the dissociation from the states

avJp, bvJp and cvJp (the latter are demonstrated in Fig. Ada).
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¥ The contribution of a given crossing s—3 is evaluated in calculations using only sub-matrices of the Hamiltonian

matrices H'P for p=e, f which include the blocks of the states s and 3, the rotational couplings within the two

blocks, and the SO couplings between them. The partial widths, due to the individual crossings, which result

from these calculations, sum up to the total ‘exact’ predissocition widths with deviations usually smaller than

5%, similar to the deviations shown here for levels in the state X v=3.

% Obtained by using one diagonal element of H'P from the block s.
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Energies and widths of vJe/f levels*

Selected effective potentials V. (r):=V.JP  (r)
used in the calculations on the levels, see
Fig. Al. The outer parts of the barriers in the
potentials V.7 (r), at r>4.6ag, are only a crude
extrapolation of the data available on the elec-
tronic potential V,(r) from Ref. 3. Details are
given in Table BV.

* Levels of both parities have in the model prac-

tically the same energies and the same widths.
See Table BV.
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Levels lying on the horizontal dotted lines
are shown within the potentials V./(r) in the

upper panel.

About 1100 levels of both parities were found
whose widths are below the assumed upper
limit of 10.6 cm™! (Not all of them are rep-
resented by a circle in the left upper and
middle panels.) About 1/4 of these levels
have widths in the range between the dot-
ted lines and can therefore contribute to the
KER spectra determined in this work.

As shown in the inset, nearly all of the con-
tributing levels decay almost entirely to the
first excited fragmentation channel, i.e. by
tunneling.
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vJ levels

of widths in the range ~5x107° — ~25 cm ™!

due to tunneling only ....

Effective potentials V;/(r), for several values of
J, used in the calculations on the levels. The
potential Vd'] =0 comes from interpolation be-
tween the points generated ab initio in Ref. 3
and, for r>4.4ap, from an extrapolation of
these data. Accuracy of the extrapolation is
rather uncertain. [Two ab initio values, at
r=2.4 and 2.45 A, were severely altered in or-
der to produce the reasonably smooth curve].
The asymptote of the potential lies® 1.866 eV
above the common asymptote of the states a,
b, c and A.
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The arrows indicate the levels whose loca-
tion within the respective potential V7 is
shown in the upper panel. Even the low-
est of these levels (v=8 J=0) should not be
affected by the extrapolated part of the po-
tential V0. The number v is assigned here ac-
cording to ordering of J=0 levels, E,<E, ;1
for v=0,...,11. Levels supported by the in-
ner wells of the potentials V7 are shown by

the orange triangles.

As obvious, energies and widths of the inner-
well levels behave differently upon the in-
crease of the number J than the characteris-
tics of the levels supported by the outer well.
The energies grow faster because of approxi-
mately two times larger rotational constant?.
The widths grow with different rates depend-
ing on whether both barriers or only the in-
ner one is penetrated. The spikes in the or-
ange I'(J) and T'(Ey) curves are due to ac-
cidental near-degeneracy with an outer-well
level, see Table BVI.

Altogether, 1002 levels exist in the used
potentials VdJ whose widths are below
10.6 cm™!. Only 243 of them are relevant to
the calculated KER spectra (lie in the width

range between the dotted lines).
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Fig. A5. Densities of rovibronic energy levels 2°*!AqvJp

in the range up to ~13.5 eV above the lowest atomic limit
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