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Abstract

Single-differential, partial and total ionization cross sections for the proton-hydrogen collision system at low energy
range (0.1-10 keV/amu} are determined by using the electron translation factor corrected molecular-orbital close-
coupling method. Full convergence of ionization cross sections as a function of HY molecular basis size is achieved
by including up to 10 bound states, and 11 continuum partial waves. The present cross sections are in an excellent
agreement with the recent experiments of Shah et al.[J. Phys. B. 31, L757(1998), but decrease more rapidly than the
cross sections measured by Pieksma et al. [Phys. Rev. Lett. 73, 46(1994)] with decreasing energy. The calculated

cross section data are included in this report.



I. INTRODUCTION

Ion impact ionization has been an interesting problem for many years, with its important application in fusion
reactors (plasma edge processes, cooling rate estimates), radiation damage in biological matters {including cancer
treatment), energy loss of heavy ions in solid targets, etc. There is a vast amount of efforts to fully understand
the electron emissions during ion-atom collisions from both the experimental and theoretical perspectives. A partial
overview of these studies is given in Refs. [1-4] (and references therein). Yet, our understanding of even the basic
prototype ion-atomn collision system, proton on hydrogen, is not completely satisfactory, especially at low energies.
At keV energies, the total ionization cross sections measured in the experiment of Pieksma et al. [5] were found
substantially larger than the recent measurements of Shah et al. [6] below 10 keV/amu, and decreasing much slowly
with the decreasing energy. At 1 keV/amu, the cross sections of Pieksmaet al [5] exceed the values by Shah [6] by ~ 4
times. Numbers from the highly accurate experiments [7, 8] and elaborate calculations {9-11] disagree by 20% at the
peak of ionization cross section. The above experimental and theoretical results are summarized in Fig. 1 together
with other main contributions over years, and detailed statements on these works are given in below.

Describing the ionization process, we can not neglect probabilities of other concurrent processes, in particular
elastic scattering, target excitation, and electron capture to the projectile. In the range of low to intermediate
energies, where the ionization is intertwined with other inelastic and elastic processes, it is not possible to describe
one process accurately without treating all. To compute high accuracy cross sections for proton-impact ionization has
remained a difficult problem.

There is a series of theoretical and experimental works to obtain accurate ionization cross sections, based on a
variety of approaches. In theory, the methods commonly used include the close coupling method {molecular, or
atomic orbital expansion), the perturbative method, and the classical trajectory Monte Carlo method, and some of

the most recent ones are cited below SethuRaman et al. [12], Thorson and his coworkers {13, 14], Winter and Lin
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theoretical investigations, discrepancies of ambiguous origin arise in the energy-dependence and magnitude. A study
based on the two-center atomic orbital expansion approach was done by Toshima [9], who calculated ionization cross
sections for collision energy 1-800 keV/amu, obtaining results 20% higher than the experiments of Shah et al. [7, 8] at
the ionization cross section peak. Two recent calculations by Kolakowska and Sidky [10, 11] agree well with Toshima
[9], and Shah’s experiment [6] at energies 4-10 keV/amu, but decrease more rapidly than those of Ref. [6] below 4

keV/amu. Hidden crossing calculations were performed with different results due to the inclusion or neglect of radial
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decoupling mechanism [5, 19] proposed by Ovchinnikov and Macek {18]. The neglect of the decoupling mechanism
provides results in good agreement with Shah [6].

in the experiment, the p-H system is difficult to be studied for a number of reasons. A few experimental references
are: Shah et al [6], Fite et al. [25], Pieksma et al.[5]. but as described above, a serious discrepancy exists between
the most recent measurements.

Because of the uncertainty on the ionization cross section values below a few keV/amu, both in theory and experi-
ments, we have calculated the differential cross sections (DICS’s) and the total cross sections {TICS’s) for ionization
of atomic hydrogen by proton impact at low collision energy range 0.1-10 keV/amu. In addition, charge-transfer and

excitation channels were also considered.

II. THEORETICAL METHOD

A. molecular orbital coupled equations

Let us assume the relative motion of the muclei to be described classically by a vector R(t), and solve the resulting
time-dependent Schorddinger equation for the electron system with Hamiltonian He
¥(7,1) = Ha(7, B$)¥(7,2).
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We expand the state vector ¥ in an ETF-modified molecular basis set, and integrate over electron coordinates 7.

Then for the expansion coefficients a,(£} in the molecular orbita} close coupling (MOCC) method one obtains the

coupled equations (up to the first order in velocity &)

m@;t(—i) = ; [R(PR + AR) + RO(P? + A")] . an(t)exp [—% /t (Gn(t') - q(t,)) dt'] ; (2)

with €@ = /(d, fé), where the usual coupling terms P,

P, = —itlen — o) 0nl | 22| it ®)




P? = —R Y| Lylbn), (4)

are corrected by the radial and angular ETF terms,

AR = im/h(ex — &) (¢rlzfalT: BYon), (5)

Ain = im/ﬁ(fk _fn)(‘f’klen(ﬁ ﬁ)[¢n) (6)

Here, m is the reduced electron mass, L is the electronic orbital angular momentum, and = {(z,vy, z), with z being
parallel to R. The switching functions f, (7} ﬁ) which describe the correlation of electron motion on nuclei, in general,
depend on the molecular-state wave function ¢, (7, ﬁ). ‘We have employed the switching function derived by Thorson
et al. [21] for the H system, based on the analytical two-center decomposition of exact wave functions. All these
coupling matrix elements are evaluated using Gauss-Legendre and Gauss-Laguerre quadratures with relative errors
<1x107%.

Before we move on to solve the close-coupled equations (2), a few important comrments associated with the ETF’s
madified motecular orbital expansion approach needs to be discussed. This is the noq—Hermitian Hamiltonian matrix
(ﬁ + A') in Eq. (2). In any calculation, we need to replace the full Hilbert space spanned by the true discrete and
continuum states with a truncated subspace. As a result, certain operators in the equations of motion cannot be
fully represented, and unless great care is taken they may not even be accurately represented within the truncated
subspace. This is true in particular for the propagator itself. Thus, a theory should consider the flux loss from the
truncated subspace, and then, in contrast with the exact close-coupled equations, the close-coupled equations for the
wave function in the truncated subspace are necessarily non-unitary, i.e. they should not conserve probabilities. Our
locally non-Hermitian Hamiltonian matrix (P + A) allows us to consider the escape of slectron from the suhansce
spanned by the truncated basis. Importantly, the flux loss effects decrease with the basis size increase, and the
probability conservation is satisfied approximately on a sufficiently large basis set. By implementing the ETF’s, the
basis sets of relatively sinall size can be considered as complete with sufficient accuracy. In the present study, we find

the probability conservation is better than 1 x 1072 with a basis set including 10 bound states and 11 continuum

partial waves.




Next, we briefly summarize the computation of matrix elements in Egs. (3-6). H, is a prototype one-electron
two-nuclei system, which is separable in the conventional prolate spheroidal coordinates, = (£, 7, ¢), and the corre-
sponding eigenvalues ¢, and wave functions ¢x{7; R) can be calculated with great numerical accuracy i27-33].

The wave function is factored out
dr(€,mp; R) = Cr(R)AR(€, RYMy(n, R)e'*?, (7)

where Ci(R) is 2 normalization constant, and functions Az(§, R) and Mi(n, R) describe the quasi-radial and quasi-
angular motions of electron, respectively. The index p labels the component of electronic angular momentum on
the R axis. The letter k stands for the three quantum numbers E, u and A {4 is equivalent to the orbital angular
momentum for R=0). The one dimensional wave functions in Eq. (7) are found in semi-analytical forms, and the
coupling terms in Egs. (3-6) are then readily computed. Details of the method can be found in the references [27-33].

The state vector ¥ in Eq. (1) is composed of noninteracting g (gerade} and v (ungerade) components, and thus
there are corresponding sets of g and u close-coupled equations 2. If index “1” designates the initial states in each set

(1s04 or 2po,, respectively), then the initial conditions for Egs. (2) (corresponding to “proton A plus atom B} is
ak(t = —DC) = 1/\/5611:, (8)

and (for given energy E and each impact parameters b) the final-state amplitudes ax(E,b) is computed.

Once the final-state amplitude ax(f = +00) is obtained, we can define the probability of excitation/or icnization to

the molecular state k as
Pi(E,b) = lax(t = +oo)f?, (9)
and the corresponding individual cross section reads

Ox(E) = 2m / Pi(E, b)bdb. (10)



TABLE I: Molecular basis sets for systematic close-coupling calculations

Gerade Ungerade Number of
Sets basis states basis states all states
continuum: Jesag) lepoy), lepm,)
|edog), |edmy) lefou), |efmu)
legog), legmg) [ehay), lehmy)
5 partial waves, 6 partial waves, 11x32
for 32 energies for 32 energies =352
and bound: all above, plus alt above, plus
A: {1sc,) 12pay) 354
B: all above, plus all above, plus
[adry) [2pr.
[3darp) [3po)
[2804) |3pmrs) 360
C: all above, plus all above, plus
[4d,} [4foy) 362
D: - all above, minus
i2pm,) ® 196

“Set I} contains 4 discrete states (2poy, 3poy, 3pFy, 4foy) and 192 continuum states (32 energies for the 6 u-partial waves above)

In ionization problems, Qx(F) is the partial ionization cross section, labelled by ¢, A, and p. Hence the differential

ionization cross section is determined by summing Q{e, A, p; F) over quantum numbers X, p,

da

dE:

and the total ionization cross section,

o= / %dﬁ,

3 Qe A 1 B).
Ao

is obtained by integrating the energy distribution of ejected electrons.

IiI. RESULTS AND DISCUSSIONS

(11)

To compute the ionization cross sections, we have done systematic calculations with basis sets A, B, and C, as listed

in Table [. Comparing the numerical resulis with different basis sets allows us to study the convergence of ionization




cross sections with the basis size. In addition, some selected calculation have been done on the ungerade component
of basis set C without 2pm, (set D) to understand the role of upper levels in the ionization dynamics. The continuum
component is common in the basis sets A (direct ionization), B, C (indirect ionization), and D, which contains 32
energies below 1.0 Ry for each partial wave; then the total continuum states are accounted for up to 352. Within the
straight line approximation, we have solved the coupled differential equations, Eq. (2), for 100 impact parameters
arranged in 0.0 — 6.0 a.u. at 32 collision energies from 0.1-10 keV /amu.

The energy of ejected electrons is explicitly included in the equations of motion via the coupling terms in Eq. (2),
whilst the total ionization cross section requires a formal integration over the whole continuum. Therefore, we need to
revert to a discrete sampling scheme as described further. Our study and also previous works in literature {14, 33] find
couplings with continuum states to be generally weak, and the full close-coupled equations 2 can be partitioned into
separate groups. Bach group contains the strongly coupled symmetry allowed discrete states (cf. Table 1) and several
partial waves for continuum electron with the same energy; these are coupled by weak radial or angular interactions.
Truncation in the partial wave expansion of the continuum electron is based on a rapid decrease of the couplings with
the increasing angular momentum number (~ 3 orders of magnitude for ejected electron with 1=5}. Next, we calculate
the differential ionization cross sections at a certain set of separate energy points, interpolate these with B-splines,
and finally integrate the spline function over the whole continuum analytically. Thus the convergence in the number
of continuum states can be controlled through the convergence of B-spline interpolation. ITonization cross sections
decrease rapidly with the ejected electron energy increase, and the necessary number of interpolation points derives
from the number of B-spline terms which can accurately represent this function shape. Logarithm-equally spaced
mesh points of ejected electron energy were conveniently used in our calculation. The differential cross sections (see

Fig. 3) already vary smoothly with free electron energies on the 32 point grid (checked also with 64, and 128 points).

A. Total ionization cross sections

Figure 1 shows the present total ionization cross sections along with some earlier theoretical and experimental
results. The present results are found to agree well with Shah et al.[6] below 10 keV/amu. The numerical results of

the total ionization cross section is given in Table IL



TABLE IE: Total ionization cross sections (units 1071% cm?)

Eem® o Eem. o Eem. a Eeom. 24

0.10 6.16x 1075 2.65 1.49x1072 521 5.19x102 7.76 1.07x10~1
0.42 6.92x 102 2.97 1.85x1072 553 5.78x1072 8.08 1.15x10°1
0.74 1.78x 1073 3.29 2.24x102 5.85 6.38x1072 8.40 1.24x 101
1.08 3.11x1073 361 2.66x102 6.17 7.01x1072 8.72 1.33x 101
1.38 483103 393 3.11x10~? 6.49 7.68x1072 9.04 1.43x 101
1.70 6.83x 1073 425 3.59x1072 6.81 837x1072 9.36 1.53x10-1
2.02 9.03x10~3 4.57 4.00x102 7.13 9.09x10~2 9.68 1.63x10~!
2.34 1.17x 1072 4.89 4.63x1072 745 9.86x10~2 10.0 1.74%x 101

2Collision energy E..m. is measured in keV/amu
B. Partial cross sections

Figure 2 illustrates the partial cross sections for different partial waves of ejected electron, and the related numerical

data are summarized in Table III.

C. Differentizal cross sections

The single differential cross sections are shown in Figure 3 as a function of ejected electron velocity and incident
proton energy. Tables IV-XXXVT show the differential cross section data as a function of partial wave numbers and

32 ejected electron energies (0.01 to 1 Rydberg), one table per each of the 32 projectile energies in the range ('0.1—10)

keV/amu.

D. Charge transfer and target excitation

Figure 4 shows the cross sections of charge transfer and target excitation along with some earlier theoretical and
experimental results. Qur results are in good agreement with the experimental data below 6 keV/amu. The agreement

became less satisfactory above 8 keV/amu, where the discrepancy may be due to the absence of the second order

ETF's effects.
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FIQ. 1: Total iomnization cross sections of proton-hydrogen systemn: panels (a) and (b} are for low and high energy regions
respectively. Circles with error bars, measured cross sections of Shah et al. i6-8]; Squares with error bars, measured cross
sections of Pieksma et al. [5]; HC2, hidden crossing theory with S and T and radial decoupling promotion mechanisms [19]; HCI,
hidden crossing theory with only 8 and T prometion mechanisms i5]; TC2, close-coupling triple-center caleulations of Shah et
al. [6]; TC1, closecoupling triple-center calculations of McLaughlin ef ol [16]; DC2, two-center close-coupling calculations of
Toshima [9]; DC1, two-center close-coupling caleulations of Fritsch and Lin [17]; CDW-EIS, continuum distorted wave eikonal
initial state approximation of Crothers and McCann [34]; Solid lines, present results
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TABLE III: Partial ionization cross sections (units 107 % cm?)

E{keV/amu) 0.10 0.42 0.74 1.06 1.38 1.70 2.02 2.34
80 4.48%10~8% 343x10~7 1.62x10°% 447x107% 1.12x107% 214x10™° 3.55x107° 5.1Ix10°>
dor 498%1078 221x1077 4.92x1077 340x107% 935x107% 1.77x107° 2.84x10°° 4.12x10°°
go 3.82x10~%  1.60x10~7 2.91x1077 564x1077 T.14x1077 6.77x1077 9.72x1077 2.94x10°°
dr 2.80x10710  6.18x%10~°% 2.36x107% 1.31x10~7 5.83x1077 1.38x107°% 2.70x10~% 4.95x10"°
gn 141x10°11 820x10~1° 206x10°8 6.77x10~7 287x10°% 6.75x107% 1.30x107° 2.28x1073
po 5.10%10°% 1.76x1075 1.68x10™% 5.85x107* 1.30x107% 234x107% 3.75x10°2 5.54x10°3
fo 484x1076 203x10°% 5.64x10~5 1.40x10~* 1.91x10~* 3.78x10™% 4.56x10°* 4.97x107*
ha 4.49%10~% 3.11x107% 4.02x10~% 5.06x10~° 6.08x10°5 862x1075 1.12x10"% 1.47x10™*
pr 462x107°  6.15%10°% 1.47x1072 2.26x107% 3.16x107% 3.75x10~2 4.19x1073% 4.67x103
fr 783%10~7  7.07x10°% 1.66x1075 2.85x10°% 6.96x107° 167x10~* 2.96x10°% 4.45x10*
hr 1.43%10=7  9.09x10°7 220x10~5 3.45x10°% 3.12x10~5 6.01x10~°> 1.41x10 % 2.82x10*
Frotal 6.16x10~5  6.02x104 1.78x1073 3.11x10~3 4.83x107% 6.83x10~% 9.03x10"* 1.17x10°2

E(keV/amu) 2.65 2.97 3.29 3.61 3.93 4.25 4.57 4.89
sa 726%10~5 1.07x107% 1.60x10~% 240x107* 355x107% 5.11x107% 7.00x107*% 9.48x10° %
do 562x1075  7.77x107% 1.15x107% 1.77x10°% 2.68x107¢ 3.84x107% 5.21x107% 6.73x10°*
go 606x10~% 1.00x10~5 1.53x1075 223x10~% 3.13x10°% 4.20%x10°% 5.37x107° 6.57x1073
dn 853x10~%  1.38x10-° 2.07x1075 293x10~% 3.93x10°5 5.02x107° 6.15x107° 7.30x107°
g7 3.70%1075  5.65x10~° 8.12x10°5 1.11x107% 1.45x107% 1.82x107% 2.22x107% 2.64x10~*
pa 7641072 096x10~% 1.24x10°% 1.51x1072 1.78x1072? 207x1077 2.36x1072 2.66x10~2
fo 586x107% 652x10~% 6.59x107% 6.46x10~7 6.54x10°* 6.91x107* 7.50x10~*1 8.20x10~*
ha 1.80%x10~%  1.99%x10~% 2.33x10°% 3.07x107% 4.32x10°* 581x107* 7.19x107* 8.25x10~*
pr 524x10~% 589x10~% 6.57x10°% 7.26x1073 7.94x1073 862x107% 9.20x107% 9.98x 1073
fr 6.12x10~% 8.08x10~% 1.04x1073 1.33x1073 1.68x1073 209x10°3% 2.57x1073 3.13x1073
hr 500x10°%  777x10~% 1.08x10°3 1.38x1073 1.69x10~3 204x10°% 243x1073 2.90x1073
Ttotal 1.49%x10~2  1.85x10~2 2.24x10~2 2.66x10~2 3.11x10°? 3.59x1072 4.09x1072 4.63x1072

E(keV/amu) 5.21 5.53 5.85 6.17 6.49 6.81 7.13 7.45
so 1.23x1073 1.54x1073% 1.90x10™% 220x10~3 272x103 3.20x10™° 3.74x107% 4.32x1073
do 838%10~% 1.01x10~3 1.20x1072 1.39x107% 159x10~% 1.79x107% 201x10~% 2.22x10°°
go 7711073 8.74x107° 966x107° 1.05x107% 1.13x10% 1.20x10~* 1.28x10~% 1.36x10*
dr 8.41x10°5 945x10~° 1.04x10~% 1.13x10~% 121x107% 1.28x10~* 1.35x10"* 1.41x10°*
gr 3.07x10™%  350x107% 3.93x10~% 4.35x107% 4.78x107¢ 5.19x107* 561x10°* 6.04x10°*
po 207x10~2  327x10~? 3.58x107% 3.89x1072 4.19x107? 450x107? 4.80x1072 5.10x1072
fo 200x10~4 9.87x10% 1.09x1073 1.20x1073 133x107% 1.47x1073 1.62x10°3 1.77x1073
ho R03x10~% 924x10~% 90.33x107% 9.40x10~% 9.73x10°* 1.06x1073 1.22x107% 1.48x1073
o 1.07x10~2  1.15x1072 1.23x1072 1.33x1072 1.43x10~? 1.55x1072 1.68x1072 1.83x1072
fr 3.76x10-3  4.48x10°3 527x1073 6.15x1073 7.11x10°% 8.15x1073% 9.27x107% 1.05x1072
har 3.43%1073  4.03x1073% 4.67x1073 535x1073 6.05x1073 6.76x107% T7.45x107% 8.14x1073
Tiotal 519x10~2 5.78x10~2 6.38x1072 7.01x10~2 7.68x10~? 837x1072 9.09x1072 9.86x10~?

E(keV /amu) 7.76 8.08 8.40 8.72 9.04 9.36 9.68 10.00
sa 498%10~3 569x10°3 6.48x1073 7.34x107% 828x1073 9.30x107% 1.04x107? 1.16x107?
do 244%10~% 266x10~% 2.88x1073 3.10x107% 331x1073 3.53x107% 3.73x107* 3.93x1073
go 145%x10~% 1.54x10~% 1.65x10~% 1.76x107% 1.89x107* 2.02x10~* 216x10~* 2.3ix10~*
dr 147%x10~%  153x107% 1.59x107% 1.66x10~* 1.73x107% 1.80x10~* 1.89x10~* 1.98x10~¢
gm 648x10~% 6.93x10~% 7.41x107% 7.91x107% 843x107* 8.99x10* 9.58x107% 1.02x1073
Do 540x1072  569x1072 598x1072 627x107? 6.55x10°? 6.83x107? 7.11x107% 7.38x1072
fo 1.93x10~3  2.10x1073 2.28x1073 247x1073 268x107° 2.92x10 3.20x103 3.52x1073
ho 1.86x10°3 236x10~2 3.00x103 3.78x1073 469x10~% 5.74x107° 691x103 821x1073
pm 1.99%10~2  2.16x10~2 2.35x1072 256x10°2 2.79x107% 3.03x1072 3.20x1072 3.56x1072
fr 1.18x107?  1.32x1072 1.46x10~2 1.62x10°? 1.78x1072 1.95x10~% 2.13x107% 2.32x1072
hr 8.80x1073  943x1073 1.00x1072 1.06x10~? 1.11x107% 1.16x1072 121x1072 1.26x1072
Ttotal 107Tx1071  1.15xi071 1.24x107! 1.33x30°! 1.43x10~" 1.53x107! 163x107! 1.74x107!




TABLE IV: Single differential ionization cross sections (units 1071 em?) at collision energy F = 0.10 keV/amu

e(Ry) 0.010 0.012 0.013 0.016 0.018 0.021 0.024 0.028
so T.80%x10~7T  T.65%10°7 T7.49x10~7T 7.30%x10~7 7.11x1077 6.90x10~7 6.70x1077 6.50x10°7
po 3.32x1075  331x107°  3.20x10"° 327x10~° 3.25x10° 3.22x107°  3.20x107° 3.17x107°
do  231x10°7  231x10~7 2.32x10~7 2.33x10~7 235x1077 238x10°7 243x1077 249x107°
fo  573x1075 5.80x1075 587x107° 504x107° 598x107° 597x10° 5.85x107° 5.57x107°
go  T738x1077 7.24x1077 7.08x1077 6.91x10°7 6.73x1077 654x1077  6.36x1077  6.18x1077
ho  3.29%x10~% 3.31x10~% 3.63x107% 435x10% 554x107% T7.16x10°% 894x10~% 1.03x10°°
pr 351x107%  347x10~%  343x107% 341x107¢ 340x10~% 342x10% 348x10~* 357x107*
dr  1.65x10~% 1.65%10~% 1.65x10~° 1.65x10~% 1.64x10°° 1.67x10~° 1.59x10~% 1.54x10~°
fr 9.95x107% 101x107% 1.02x1075 103x10~° 1.02x10° 1.00x10~° 9.58x10~¢ 8.87x10~°
gr  1.09x1071% 1.10x1071° 1.10x107° 1.11x107'% 1.12x107%° 1.12x1071% 1.10x10"'? 1.04x10-1°
ha  3.86x1077  4.04x10°7  4.25x1077 448x10~7 4.75x10°7 5.03x1077  5.29x1077 5.51x1077

e(Ry) 0.033 0.038 0.044 0.051 0.059 0.069 0.080 0.093
so 6.30x10~7  6.05x1077 572x10°7 527x1077 475x1077  431x10”7  4.04x10°7  3.69x1077
po 3.14x1075  3.11x1075 3.08x10°° 3.03x1075 2.98x1075 290x10° 281x1075 2.71x107°
do  257x1077  264x10~7 2.67x1077 265x10~7 262x10~7 264x1077 274x1077 2.77x10°7
fo  5.14x107% 467x107°  4.38x107° 450x107° 4.84x107° 4.62x107° 3.60x107° 3.27x107°
go  6.01x1077 582x10~7 555x1077 5.17x1077  4.67x1077 4.21x1077 3.89x1077  3.54x10~"
ho  1.03x10-5 8.08x10~% 4.19x107% 1.34x10~% 299x10~% 7.33x10~% 576x10°% 694x10°7
pr 3.69x107%  382x107%  3.91x107* 3.90x10™% 3.72x107* 3.35x107% 2.86x107* 2.48x107*
dr 1.48x10~9 1.41x107° 1.35x10°% 1.33x10~9 1.34x10°° 1.31x107° 1.20x10°% 1.10x10°°
fr T.85x10~%  654x10~f 511x107% 388x107°% 3.35x107% 3.91x107% 543x10°°% 6.80x10 °
gr  9.33x1071 776x107 599x10711 4.63x107M 4.32x107Y 4.96x107 5.37x10711 461x1071!
ht  5.62x1077 555x10~7  5.26x10-7 481x10~7 4.39x10-7 4.23x1077 4.44x1077 4.84x1077

e(Ry) 0.108 0.125 0.145 0.168 0.195 0.226 0.263 0.305
s 308%10~T  2.62x10-7  2.19%10~7 1.79x10~7 1.43x10~7 109x10-7 8.33x10~% 5.70x10°®
po 259x10°5  2.44x1075  228x10°5 2.14x10°5 1.97x1075 1.72x107° 158x107° 1.30x107°
do  262x10°7 26Ix10~7 253x10°7 237x10°7 221x1077 205x1077 L77x1077 1.48x1077
fo  3.62x1075 258x10~% 29ix10~5 1.95x10~5 216x10~5 161x107° 1.09x10~° 8.82x10~°
go  295x1077 2531077  2.12x10°7  1.63x10°7 1.26x1077 0.33x10~% 6.08x10~° 3.69x10°®
ho  653x10~° 5.14x10°% 547x10~% 6.89x10~% 1.14x10°% 968x10~% 1.11x10 % 1.33x10°°
pr 240x107%  250x107% 2.34x10™% 185x107% 1.67x107* 1.58x107* 122x10°* 1.12x107*
dr  1.10x10~° 10ix107° 923x10°1° 879x10-1° 791x10~1¢ 7.10x1071% 6.61x107° 6.06x1071°
fr 628x10~% 3.70x107% 2.35x10~5 4.07x10°® 370x10~% 160x10% 295x107% 1.15x10°°
grn 3.83x10711 337x10°11 215x10°1! 2.82x107! 198x1071! 1.66x107'! 1.88x107!! 1.62x107H
hx  526x107 545x10~7 4.92x10-7 4.82x10°7 510x1077 4.80x1077 4.59x10”7 4.29%10°7

=(Ry) 0.353 0.410 0.476 0.552 0.640 0.743 0.862 1.000
s 433x10~%  3.02x10°® 2.02x10~% 147x10~% 108x10°% 84IxI107° 660x1077 526x107°
po 1.16x1075  9.14x107® 7.15x10~® 554x167% 4.13x107% 3.06x10—°% 2.22x10°° 1.50x107°
do 1.29x10°7 0.84x10~% 7.12x107% 512x10~% 327x10~% 202x107% 1.09x10~% 543x107°
fo  T.10x107% 539x10~6 355x107° 205x1076 1.32x10~% 852x1077 4.10x1077 157x1077
go  203x107% 9.22x107° 2.97x1079 4.25x107!% 8.25x10~! 6.50x107° 1.15x107% 1.29x107°
ho  1.59x10~% 1.60x10~5 1.43x10°5 104x10~5 835x10~% 7.37x10~® 522x107% 3.48x10°°
pr 8.52x10°%  7.00x1075  557x107°  4.19x1075 3.06x107% 215x107° 1.48x10"° 9.83x10°°
dr  5.44x10710 486x10°10 448%x10~10 407x10~10 375x107!1% 3.45x10710 3.19x10710 2.92x10-10
fr 186x10°% 1.09x106 5.94x1077 4.60x1077 340x1077 3.09x1077 2.25x10~7 1.51x10°7
gr  1.63x10~! 161x10-11 181x107H 208x107! 240x10-1! 2.77x107M 3.33x107Y 394xi0~ !
hr  3.96x1077  340x10~7 2.04x10~7 24I1x1077 1.89x10~7 1.44x10°7 1.03x1077 6.89x10°%




TABLE V: Single differential ionization cross sections (units 1071® cm?) at collision energy E = 0.42 keV /amu

e(Ry) 0.010 0.012 0.013 0.016 0.018 0.021 0.024 0.028
o 4.16x10-5  4.11x10°¢ 4.05x10~5 3.99x107% 39Ix10~% 3.83x10°® 3.75x107% 3.65x107°
po 37IxI07%  3.64x107%  3.57x107¢  348x107% 3.38x107% 326x107% 3.13x107*  2.98x107*
do 100x3i0-6 1.02x10~% 1.05x10~% 1.08x10~% 1.11x107% 1.156x10~% 1.20x107°% 1.26x107°
fo  441x107%  4.33x107%  4.23x10°%  4.11x107%  3.96x107*  3.77x107*  3.54x107*  3.26x 10~
go  297x10~% 201x107% 2.86x10~% 279x107% 273x10°° 266x107° 258x107° 2.51x10~
ho  4.69x105  4.61x10°5  4.55x1075 452x10°5  457x107°  4.70x107%  4.97x107°  5.42x107°
pr 3.93x1073  396x1073  3.98x1073  4.02x10°% 406x107% 410x107% 4.16x107%  4.22x 102
dr  2.16x10~%  2.15x10~% 2.14x10~% 212x107% 2.11x107% 207x10°% 205x107% 2.02x10~%
fr 5TBx107°  579x1075 5.80x107° 581x107° 579x107° 5.75x10°°  5.66x 107%  5.51x10~°
gr  1.31x10~% 1.34x1078 1.37x1078 141x10°® 145x107% 1.49x10°® 153x10~® 1.56x107%
A 241x10-5  2.16x10~% 1.89x10~% 161x107% 1.33x107® 106x107% 8.12x1077 6.23x1077

e( Ry) 0.033 0.038 0.044 0.051 0.059 0.069 0.080 0.093
so  354x10°5 34ix107% 3.26x10° % 3.08x10~% 285x10°% 257x1075 224x10% 1.91x107%
po 28Ix10~¢  261x107% 240x107%  2.16x107% 190x107% 163x107* 1.36x107* 1.11x10°*
do  1.32x10~% 1.30x10°% 1.46x10~% 151x1075 153x107% 1.51x107™% 142x107% 1.20x107°
fo  294x10~%  258x107%  2.19x10~*  1.82x107* 152x107% 1.32x107* 1.24x107% 1.20x10°*
go  243x10~% 2.35x10~¢ 227x107% 2.18x107° 206x107% 190x107% 169x107% 1.44x107°
ho  6.08x10~°  6.07x107° 805x10~° 9.17x10~% 1.00x107% 103x107* 957x107° B.16x10°°
pr 428%1073 4341073 4.38x1073  4.40x1073  437x107%  426x107% 4.06x107% 3.74x1077
dr  1.0Tx10~% 1.91x10~% 1.85x10-5 1.78x107% 1.71x10°%® 166x10~% 1.63x107® 162x107®
Fr 520x1075  4.97x107%  455%x10°°  4.04x107°  347x107°  293x107° 2.55x107°  2.49x107°
gr  1.58x107%  157x107% 154x107% 147x107% 1.36x107% 121x107% 1.05x10°° B8.70x107°
hr  5.28x10-7  572x10~7  8.06x10-7 128x1078 201x107% 296x107% 4.01x107% 4.93x10°°

e(Ry) 0.108 0.125 0.145 0.168 0.195 0.226 0.263 0.305
so  1.65x10-6  151x10™°% 1.47x10~% 1.38x10% 1.17x107% 0.38x1077 7.20x1077 5.95x10~7
po 882x10°5  6.97x1075  551x1075  4.32x107°  327x107° 242x10°%  2.02x107° 1.91x107°
do  1.14x10~%  1.05x10°® 1.02x10~% 0.66x10° 7 884x1077 881x10°7 8.06x1077 5.98x1077
fo 1.10x107% 0.10x10° B8.04x1075 875x107° 7.92x1075  565x107°  6.10x107°  3.41x107°
g 110x1076 1.02x10~% 8.98x10°7 7.36x1077 5.1I1x1077 3.72x1077 2.72x1077  1.49x107"
ho  794x10°F  8.48x10°  1.15x107% 1.22x10~% 850x107% 8.32x10~° 1.29x107* 8.03x107°
P 334x1073  2.00x1073  253x107%  232x107%  225x107%  215x107%  187x107%  1.48x107°
dr 1.61x10-8 158x10~% 1.52x107% 149x10~% 148x107% 143x10™% 1.37x107® 1.35x107®
fr 2.88x10°5  3.66x107° 4.43x107°  449x1075  3.33x1075  158x107° 106x107° 2.16x107°
gr  6.82x10~°  4.66x107° 2.30x107¢ 7.10x107° 1.85x1071° 405x10710 8.12x107'% 7.95x107*°
hr  545x10%  5.39x107% 4.78x10~% 3.72x10-% 252x107% 2.03x10~% 2.48x107% 2.74x107®

£( Ry) 0.353 0.410 0.476 (.552 0.640 0.743 0.862 1.000
so 5T4x10~7  4.30xI0°7 348x10~7 3.10x10°7 238x1077T 1.98x1077 1.6Ix1077T 1.23x1077
po 186x1075  1.77x1075 1.54x107°  131x107° 1.03x107° &13x107% 6.84x107° 6.07x10°°
do 53ix10-7 3.97x10~7 2.05x10~7 2.17x1077 1.45x1077 856x107% 4.43x107% 2.34x10°%
fo  205x10°°  2.18x107° 1.37x1075 1.03x10°° 580x1075 356x10°% 1.59x107° 6.47x1077
go  916x10® 3.77x1078 128x107% 2.36x107° 7.95x107'° 292x107° 4.87x107° 5.76x10~°
he  1.00x10-%  7.49x1075 6.61x10°% 6.23x1075  4.73x107% 3.30x107% 246x107° 1.42x107°
pr 124x107%  1.07x107%  801x10°* 6.27x107% 458x107% 3.33x10™*' 2.26x10¢ 1.51x107%
dr  1.29x10-% 1.26x10~® 122x10"% 116x10~% 1.11x107% 1.05x107% 9.92x10° 9.23x10~°
fro 215x1075  T.11x10°®  1.09x10® 7.37x107% 557x107% 3.19x107%  3.37x107° 2.15%10"8
gr  3.03x10710 1.16x10710 224x1071° 137x107'¢ 185x107'% 1.83x107% 2.38x10~10 297x10°10
hr  251x10-6  200x10-% 1.83x10~% 155x10°¢ 125x107% 9.44x10~7 6.86x1077 4.62x1077




TABLE VI: Single differential ionization cross sections (units 107 % cm?) at collision energy E = 0.74 keV/amu

£(Ry) 0.010 0.012 0.013 0.016 0.018 0.021 0.024 0.028
so L15x10~5 1.14x10~5 1.12x10° 1.11x1075 1.09x10°% 1.07x107% 1.05x10~° 1.02x1075
po 293x107%  280x10~% 2.84x107% 2.79x107% 273x107%  2.66x107%  258x1073  2.48x1073
do  3.76x10°% 367x10~5 358x10~% 347x10°% 334x107% 3.2ix107% 3.06x10°% 290x10°°
fo  106x107% 1.04x1073 1.02x107% 9.94x10~* 966x107* 933x107* 8.95x10™* 850%x10~*
go  593x107% 587x107® 574x107% 559x107¢ 542x107% 522x107° 4.99x10° ¢ 4.72x10°°
ho  1.08x10~% 1.07x107% 106x10~% 1.05x10~* 1.03x10°¢ 101x107* 984x107° 9.52x10°°
pr TT6x107% T7.80x10~3 7.84x103 7.89x10~% 7T95x10~% R02x10~3 8.10x107*  8.18x1073
dr L15x10~7 1.13x10~7 1.10x1077 1.08x10~7 1.05x10~7 1.02x10°7 9.92x107% 9.59x1073
fr 2.36x107% 2.38x10™% 239x107* 241x10~* 241x107%  242x107*  24Ix3107*  239x107*
gr  6.13x1077 599x1077 584x1077 566x1077 546x1077  523x10°7  497x1077  4.68x1077
hr 3.49x107% 34Tx107% 345x10~* 3.42x10°* 338x10™* 3.34x107* 3.29x10°% 3.23xi0°*

£{Ry) 0.033 0.038 0.044 0.051 0.059 0.069 0.080 0.093
so 998x10°% 073x10~® 049x10 6 9.28x10~° 9.09x10°% 893x107% 8.77Tx107® 854x107°
pr  238x107%  227x10~3 214x1073 201x10~% 186x107% 1.71x107* 1.56x107%  1.40x1073
do 273x%10°% 257x1076 242x10~% 231x107°% 226x107% 230x107°% 244x10°% 2.68x10°°
fo  8.00x107% 7.43x10~% 6.82x10°? 6.18x107% 555x107%  497x107*  4.48x]07*  4.10x107*
go  443x107% 4.12x107% 380x107% 3.48x10°% 320x107% 296x107° 2.79x10°% 2.65x10°°
ho  0.15x10°5 874x1075 833x10~5 7.98x107° 7.76x1075 7.75x107%  7.91x10°° 8.02x10°°
pr 8.28x107% 837x107% 845x1073 8.51x1077  852x1073  846x107%  8.20x107%  7.97x1073
dr 925x%10°% 8.90x10~% 855x10°% 8.20x107% 7.85x107% 7.50x107%  7.15x10°®  6.81x10°?
fx 2.35x107%  228x10~% 2.18x10~% 2.03x10%  1.83x107% 157x107%  1.27x107%  9.52x107°
gr  435x1077  3.99x1077  3.60x1077 3.18x1077 2.74x1077  230x10°7  1.88x10°7  1.50x10°7
b 3.15%x10°%  3.05x10~% 293x10~* 278x107* 259x10~* 236x10~* 2.09x10~*  1.79x10~*

e(Ry) 0.108 0.125 0.145 0.168 0.195 0.226 0.263 0.305
so 8.14x107% TATx10~% 657x107°% 5.62x107% 486x107° 4.37x107% 4.03x107% 3.75x107°
pr 1.24x1073  1.08x10™3 924x10°* 7.63x10~* 596x10~* 4.32x107* 2.87x1i0~* 1.83x10°*
do  2.97x1076 322x10-% 3.30x107% 3.15x10°% 281x10~% 225x10~% 1.45x107% 9.31x1077
fo  3.80x107% 3.49x10~% 3.12x10°% 269x107* 220x107% 1.60x10°* 9.33x107°  5.80x107°
go  246x107% 214x10% 167x107% 1.19x10°% 9.03x10~7 7.67x1077 5.26x1077  2.69x1077
ho  T.75x10°% 7051075 7.03x10°° 9.57x107° 1.38x10~% 1.34x10™% 854x10°% 1.03x10°*
pr T49x107% 6.87x1073 617x107% 551x1073 500x107%  470x1073 4.45%x1073  4.03x1073
dr  64Tx107% 6.16x107% 588x10~% 563x10°% 536x107% 51ix107% 502x107® 503xi0®
fr 6.48x1075 4.16x105 3.03x10°° 3.16x1075 380x1075 407x107° 3.01x10™° 177107
gr  L1Tx1077 9.23x107% 744x10~% 6.21x10~% 522x107% 4.13x107® 2.77x107® 1.36x107°
hr  1.46x10~% 1.13x10°% 822x1075 5.78x10~° 423x10°° 368x107° 3.82x107°  3.83x107°

£(Ry) 0.353 0.410 0.476 0.552 0.640 0.743 0.862 1.000
s 338x107% 2.75x107% 236x10°% 21Ix107°% 170x10~% 142x10~° 1.13x10°% 8.96x10°7
pe 121x107% 7.93x1075 484x10°° 3.42x107° 289x107° 236x10° 1.63x107°  1.02x10°°
de  1.01x107% 865x10~7 6.16x1077 3.26x10°7 264x1077 1.55x1077 855x107%  4.24x107®
fo  538x107% 411x107° 284x107° 197x10~° 1.04x107° 901x107% 2.00x107°  1.88x10°°
go  L77x1077 747x10°% 309x10~% 6.95x10~° 3.31x107% 651x107° 1.00x10~* 1.07x107®
ho  1.14x10~% 1.09x10°% 958x10™5 953x10~5 7.89x10°% 622x10°° 447x1075  3.53xi0"®
pr 3.36x107%  273x10°%  220x10° 1.83x107% 1.36x10~% 1.02x10~% 7.06x10™* 4.81x10~*
dnr  A8Tx103 464x107% 444x10°% 4.33x10°% 4.09x10~% 3.8Ix107% 365x107% 3.40x10°%
Ffr 210x107°  3.0T%107% 208x10~° 1.03x107° 158x107° T757x107% 7.83x107° 3.92x10~°
gt 424x107% 1.14x107% 171x107% 1.66x107° 3.97x1071% 442x1071% 358x1071% 4.80x101°
R 321x107° 221x1075 141x1075 1.10x107% 829x10~% 522x10~% 3.45x10~% 2.09x10-°




TABLE VII: Single differential fonization cross sections (units 107'® em?®) at collision energy F = 1.06 keV/amu

e(Ry) 0.010 0.012 0.013 0016 0.018 0.021 0.024 0.028
so 270x10-%  2.68x10-5  2.65x1075 2.62x10~° 259x10°5  255x107°  250x107°  245x107°
po  R844x1073  8.36x10% 826x1073 8.16x107% 804x107* 7.90x107%  7.73x 1073 7.34x1073
do 3.00x10~5 3.09x10~5 3.08x10°5 3.08x10"% 307x10~° 3.07x10°% 3.07x107° 3.07x107°
fo 181x10-3  1.80%x10~3 1.79x10°3 1.77x10~% 176x10~% 1.75x10°% 1.73x107% 1.7i1x10°°
go 1.18%10-5  1.17x10~5 1.16x107°5 1.14x10~5 1.13x10~% 1.11x107° 1.08x107® 1.06x10°°
ho 119x10~% 123x10°% 127x10~% 1.32x10°% 1.38x10°% 1.45x10~* 153x107% 1.62x10™*
pr 1.46x10~2  1.44x10°2 1.42x10~2 1.30x10°2 1.36x10~%2 1.33x1072 120x107? 1.24x1072
dr 2.75x10~8  2.68x107° 261x10~° 252xi0° 6 243x107% 2.33x107% 222x10°% 210x10°°
f= 314x10-%  202x10~% 2.68x10~% 243x10~4 216x10~! 1.89x107% 1.62x107¢ 1.36x10*
gr 1.15x10-5  1.15x10°% 1.14x10~5 1.14x1075 1.13x107% 1.12x107° 1.11x107% 1.09x107°
hr 393x10-% 3.922x10-4 3.20x10~¢ 3.19x10~% 3.18x10-*% 3.18x107* 3.18x107* 3.19x107*

e(Ry) 0.033 0.038 0.044 0.051 0.059 0.069 0.080 0.093
50 240x10~5  2.34x10-5 227x10°° 220x10~% 212x107% 205x10°° 1.97x107° 1.90x10°°
po  733x1073  7.08x1073 6.80x107% 6.48x107% 6.11x107° 571x107%  526x 1073 477x1073
do 3.08x10~° 3.09x10~5 310x10~% 3.12x107% 3.13x10~° 3.14x10~° 3.12x107° 3.05x10~°
fo 1.60%10-2 1.67x10~3 1.64x10~3 1.60x10~3 156x10~% 1.49x107% 1.40x107% 1.28x10°3
go 102x10~°  0.75x10~5 9211076 854x10~% 7.73x107% 677x10°% 570x107°% 461x10°°
% 179%10~%  182x10~% 1.00x10% 1.97x10~% 1.99x10~% 1.94x10~* 1.81x10~% 158x10*
pr 120x10~2  1.15x10~2  1.00x10°2 1.04x10-2 9.83x10~% 9.33x10°% 89I1x10~% 861x103
dr 1.96x10-%  1.82x10~5 1.67x10°® 151x10-% 1.34x10~% 1.17x10°% 101x107% 841x10°7
fro 112x10°% 9.39x1075  824x107° 801x10°° 889x107° 1.10x107* 1.42x107* 1.82x104
g 107x10-%  1.05x10~5 1.02x10™° 9.80x10~° 0.31x10~% 870x107% 7.95x107°% 7.06x107°
hr o 3.21x10~%  3.24x107% 3928x10°% 3.33x107% 337x10™* 3.40x107* 3.39x107! 3.33x10°*¢

e( Ry) 0.108 0.125 0.145 0.168 0.195 0.296 0.263 0.305
50 183x10°5  1.76x10-5 168x10° 1.50x10°5 147x1075 131x107% 1.14x107° 1.01x107°
po 426x107%  374x10°%  3.22x107%  271x107%  223x107% 1.78x107%  1.34x 103 9.42x107¢
do 591x10-5 2.68x10°5 233x10~5 1.89x10~° 141x107° 959x10~% 637x107% 519x107°
fo 112x10-3  0928x10~* 752x10~% 6.32x10~% 5.70x107% 4.90x10°* 320x107% 1.52x10°*¢
g0 359x107%  279x1076  227x107% 1.95x10°° 164x107° 1.26x107%  908x1077 627x1077
ho 1.99%10-4  1.00x10-% 8.16x10~3 823x10°5 105x10~% 1.35x10~! 141x10~* 1.20x107*
pr 847x10-3 BATx10-3 858x10~% 8.66x10~% 852x10™% 802x10°2 7.13x107° 6.09x103
dr 6.8Tx10-7 5ATx10-7T  4.26x10~7 3.20x10°7 257x1077  207x10°7  1.73x1077  1.46x1077
fr D91x10-% 249x10-% 252x10~%  2.23x10°% 1.65x10~% 951x107° 450x107° 3.29x107°
gt 6.03x10°° 491x107% 375x107% 2.67x10°% 1.76x107% 1.10x107° 7.06x1077  4.86x 107
hr  3.10x10~%  205x10~%  259x10~¢  211x107% 157x107% 1.02x107* 560x107°% 275x10°°

e( Ry) 0.353 0.410 0.476 0.552 0 640 0.743 0.862 1.000
so 042%10-8 877Tx10-% 7.62x10°% 6.35x10~% 550x107% 461x10°% 3.66x107¢ 2.93x10°°
po 628x10~%  4.10x107%  252x107% 1.28x107*  6.69%107°  463x107°  3.38x 1075 2.53x10°°
do 530x10~6 430x10~6 206x10~¢ 7.67x10~7 6.0Ix10°7 338x1077 1.17x1077 7.73x1078
fo 1.02x10-% 843x10~° 691x10~° 3.07x1075 153x10™® 909x10°° 7.62x107% 2.73x107°
go  343x10~7  17ix10°7 7.65x107°% 225x107®  9.16x107° 7.98x10° 1.13x1 0%  1.30x10"%
ho 133x10~% 144x10% 1.22x10~% 1.01x10~% 8.68x1075 6.89x10°5 583x1075 4.05x10°°
pr 524x1073  465x107%  4.04x107%  3.23x107%  250x107%  1.03x10°% 1.38x 107%  9.65x10°*
dm 122%10-7  1.04x10-7 9.50xi0"® 9.06x10~8 8.49x107% 7.88x107% 747x10~® 6.83x1073
Fr 427x1075  378x1075  1.85x107°  2.06x107°  273x107°  1.16x107°  1.30x 107%  7.48x1078
gr  320x10°7  183x1077  6.92x107% 150x107% 8.80x10°° 1.03x107% 1.76x1079  1.56x107°
B 183x10°5  1.95x10~° 1.97x1075 1.38x10~5 7.25x1075 491x107% 3.62x107% 2.03x10°°©




TABLE VII Single differential fonization cross sections {umits 1071% cm?) at collision energy F = 1.38 keV/amu

&(Ry) 0.010 0.012 0.013 0.016 0.018 0.021 0.024 0.028
s¢ 541x1075 540x10°  5.38x107° 5.37x10~° 536x10~° 5.35x107° 5.34x10~° 5.33x10°°5
pe 166x1072  1.65x1072 1.63x1072 16Ix10~2 158x10~2 155x10~2 152x10~2 1.49x10~?
do 955x1075  050x105 045x10™5 9.38x10~5% 030x10™° 920x10~5 907x10~° 8.93x10~°
fo  277x107%  270x107%  2.63x107%  2.55x107%  246x107%  235x107%  2.23x107% 2.11x10°3
go  1.24x107%  1.22x1075 1.19x107°% 1.16x10"% 1.13x10°° 1.10x10°® 1.06x10°° 1.01x10~%
he  1.33x107%  1.33x107%  1.34x10™% 1.34x10™* 1.34x10™% 1.34x310~* 1.34x10~* 1.34x10~4
pr 1.85%10~2 1.85x1072 1.85x10~2 1.84x1072 1.84x102 1.83x1072 1.82x1072 1.81x10~2
dr 1.28x1075%  1.25x10% 1.22x10~% 1.18x10~° 1.14x10~% 1.10x10~°% 1.05x10~% 993x10~¢
fr 220x107%  2.23x1073  2.15x1073  2.07x1073 1.97x1073 186x10~3 1.74x107% 1.60x103
gt 341x107° 339x107° 3.36x107° 3.33x107° 3.30x107° 327x107° 3.23x10~° 3.19x10°°
hr 4.82%x107%  4.69x107%  4.53x107%  4.37x107%  4.19x107%  4.00x107%  3.79%107¢  3.58x 104

&( Ry) 0.033 0.038 0.044 0.051 0.059 0.069 0.080 0.093
so 533x107%  5.33x107° 5.34x10~5 5.35x10~5 537x107% 537x10°% 535x10~5% 5.20x10°5
po 145%1072  140x1072 1.35x1072 1.30x1072 1.24x107? 1.17x10~2 1.10x1072 1.02x10 2
do 8.75%1075  853x107°  8.27x107° 7.05x107%  7.58x107%  7.15%x107% 666x1075° 6.13x10°°
fo 1.97x107%  183x107%  1.68x1073 1.654x107% 140x107% 1.28x10~% 1.18x10~% 1.11xi03
go 9.66x107% 9.18%x107% 8.71x107% 828x107% 7.93x107% 7.66x10~% 748x10~% 7.31x10°°
ho  1.33x107%  1.32x107%  1.29x10™% 1.25xI0~* 1.21x10~* 1.16x10"* 1.14x10~* 117x10~4
pr 1.80%x1072  1.77x1072 1.74x1072 1.70x1072 1.64x1072 157x1072 1.49x10~2 1.39x10°2
dr 9.34x107% 871x10-% 8.05x107% 7.35x107% 6.62x10~°% 588x10~% 5.14x10°% 441x10°®
fr 145x1072  1.28x10~% 1.11x107% 9.19x10~% 7.27x10~* 541x10~% 3.70x10~% 227x10~%
gr  315x107%  3.10x107°  3.05x107°  3.00x107° 294x107° 287x107° 2.78x1075 267x107°
kar 3.37x107%  215x107%  2.95x10~*  2.76x107¢  260x107¢  246x107¢ 2.36x107¢%  2.28x10~4

£{ Ry) 0.108 0.125 0.145 0.168 0.195 0.226 0.263 0.305
so BIGXIOTS  4.91x107°  458x1075%  4.12x1075  3.84x1075  321x107%  2.86xI05  2.60x10°°
poe  926x107% 829x107% 7.25x10°% 6.17x10~% 510x1073 408x10~% 3.19x107% 245x10°3
doe  559x107° 5.08x10™° 4.66x107° 4.37x107° 4.18x10~° 398x107° 354x10~° 272x10-5
fo 1.08%x1073  106x10~% 1.05x1073% 1.03x1073 9.73x10~% 866x10™* 686x10™* 453x10*
Prrea 7.02x10°%  6.39x107%  525x10°% 3.65x10°6 206x1076 1.05x10°% 745x10°7 596x10°7
ho  126x107%  141x107% 1.51x10™% 147x10~% 137x10™* 154x107* 203x107% 2.00x10™¢
p 1.28x1072  1.17x107%  1.06x107? 9.78x10~2 023x10% 897x10~% 881x10~% 845x10™3
dr  369x107% 301x10~% 237xJ0% 181x10% 1.34x10~% 970x10~7 7.16x10~7 551x10-7
fr 1.25x107%  748x107° 7.77x1075 1.22x10~* 1.82x10~% 2.18xI10~* 202x10~% 1.36x10~?
gr  252x107°  233x107%  207x1075  1.74x107° 1.36x107° 960x10~% 598x10~% 3.30x10°°
R 222x107%  215x107%  205xi0~?  1.8Ux10~%  1.65x10~% 1.32x10~* 943%xi0~% 565x10-5

£{Ry) 0.353 0.410 0.476 0.552 0.640 0.743 0.862 1.000
5o 241x107%  222x107°  1.92x107%  1.59x10~% 1.35x10°% 1.14x107% 9.05x10~% 7.19x10°6
po 181x107%  1.24x107% 750x10™* 4.11x107* 228x10% 1.16x10°* 565x10°% 3.86x10~5
do L70x1075  9.19x10~¢ 571x107% 4.62x10~% 256x10~% 6.82x1077 3.59x1077 1.45x10~7
fo  266x10™%  1.92x10~*% 1.33x10~*% 6.01x10~° 3.46x10~5 1.87xI0~5 5.73x10~% 3.00x10°C
gr  3.26x1077  240x10~7  L70x10~7 528x10~% 275x10~% 227x10~% 219x10~% 220x10-8
ho 1.43%10™%  204x10~* 1.75x10~% 921x10~° 1.13x10~% 103x10~* 6.10x10~° 457x10°%
pr T.65x107%  6.51x107% 543x107% 4.61x107% 380x1073 200x107% 217x1077 1.55x1073
dr  434x1077  340x1077  2.73x1077  242xI1077 2201077 191x1077 1.70x1077 1.53x10°7
fr 632x107°%  324x10~5 3.80x10~° 3.19%x10~° 153x10~°% 230x10~° 1.84x16~% 9.80x10~°
gr  175x107%  1.04x107% 6.39x1077 2.99x1077 8.34x10~% 1.75x10~® 2.18x10~% 884x10~°
hw  262x107°% 820x10~% 255x107% 445x10~% 601x10~¢ 395x10~% 178x10~% 1.50x10~%




TABLE IX: Single differential ionization cross sections (units 107'® cm?) at collision energy E = 1.70 keV/amu

£{Ry) 0.010 0.012 0.013 0.016 0.018 0.021 0.024 0.028
5o 1.17x107%  1.16x10~*  1.15x10~% 1.14x107% 1.12x10™* 1.11x107% 1.09xi0~* 1.07x10~*
po 286x1072 283x10°2 280x1072 2.76x1072 2.71x10-% 266x107% 2.60x107? 2.54x107?
do 137x107%  1.37x107%  1.38x107% 1.38x107% 1.38x10~% 1.39x107% 1.39x10~? 1.40x10~¢
fo  491x10™3  4.90x1073  4.88x107% 4.86x1073 4.84x107% 481x107% 4.77x10°3 4.72x10°3
go 759x10°%  7.68x107¢ 7.79%x10~% 7.93x107% 8.10x10-% 830x10"° 853x10°% 8.79%x10~C
ho  1.60x107% 159x10™% 1.59x10~% 1.60x10~% 1.62x107% 164x107*% 1.69x10~¢ 1.75x1074
pr 145%x107?  146x107%2  147x107%2 1.49x10~2 150x10°2 1.52x107? 1.53x1072 1.55x107?
dm 3.05x107%  299x107° 292x10~5 2.83x107° 274x107° 2.64x10™° 2.53x107° 2.40x1075
fr 426x107%  421x107% 4.14x107%  4.07x10~* 3.98x10°? 3.88x107% 3.76x1073 3.62x1073
gr  8.12x107%  B80Ix107% 7.88x107% 7.74x10°° 7.58x10°° 741x1075 72ix107° 7.00x107°
hm 1.46x107%  1.43x1073 1.39x107% 1.34x10°3% 1.20x307% 1.24x107% 1.18x1073 1.12x1073

e{Ry) 0.033 0.038 0.044 0.051 0.059 0.069 0.080 0.093
so 1.04x107%  1.01x10°% 0.83x10~5 9.50x1075 9.13x1075 875x107° 8.36x107° 7.98x10°°
po 247x1072  238x1072  220x10~? 220x1072 2.09x107? 1.97x1072 1.85x10°%? 1.71x10°2
do 1.40x10~%  1.40x107% 140x10% 1.39x10~% 1.38x107% 1.36x10~*% 1.33x107* 1.28x10™*
fo  4.65x1073  457x107%  4.47x107% 4.34x107%  4.17x107% 3.96x107° 369x10° 3.35x1073
ge  9.06x107% 031x10°% 950x107% 957x107% 0.43x107% 897x1075 8.12x107¢ 6.84x10°°
ho 1.84x107%  1.98x10~% 215x10~% 2.38x10~% 2.66x107% 298x10~* 3.30x107% 3.56x10~*
P 1.58x107?%  1.60x10°2 1.62x1072 1.64x1072 1.66x1072 1.67x1072 1.67x107? 1.65x1072
dn 226x1075  2.12x107%  1.96x107% 1.79x10-% 162x10°° 145x107% 1.27x107°> 1.09x10°°
fr 346x107%  326x1073  3.04x1073 2.78x107% 249x107% 216x107% 1.80x1073 143x107%
gr  6.78x107°  654x107°  6.20x1075  6.03x107° 5.77x107° 552x107°  5.28x107°  5.05x107°
ha 1.05x107% 980x10% 9.04x10~% 8.26x10™*% 7.46x10~? 6.65x10™* 585x107% 5.06x107*

e(Ry) 0.108 0.125 0.145 0.168 0.195 0.226 0.263 0.305
30 TE6xI0™3  T7.38x10°° T7.21x107% T.iix10"% 7.0Ix107% 6.81x307° 6.40x1075 577x10°
po 157x1072  142x10~? 1.27x10°? 1.11x1072 9.50x1073 7.88x10~2 620x10°2 4.80x10°3
do 121x107%  1.11x10™% 9.94x1075 856x1075 7.13x1075 585x107° 489x107°5 4.28x107°
fo  204x107%  247x107%  1.96x1073 1.46x1073 1.05x107% 7.98x107% 6.96x107* 6.42x10¢
g 526x107% 368x107% 252x107% 2.13x107% 2.39x107% 255x107° 1.88x107% 7.06x1077
ho 3.66x10~% 350x10~% 3.05x107% 244x10°% 1.95x107¢% 1.78x10~% 1.70x10~% 1.47x10~*
pr 1.61x1072  154x1072 145x1072 1.33x10~2 1.20x107% 1.07x107? 9.80x107% 8.20x1073
dr 9241078 7.61x10~% 6.08x10°° 4.68x10~% 346x10~% 245x167% 169x107% 1.19%x10°C
fr 1.06x107%  706x10~1  4.12x107¢ 2.03x107* 9.75x107° 894x107° 1.38x10~? 1.80x10~*
gr  4.82x1075  459x1075  4.32x1075 3.97x10°° 351x1075 291x10°  2.19x107°  1.44x107°
ha 430%x107% 356x10~% 285x107% 2.18x10°% 157x107% 1.06x10~% 6.81x107° 4.42x10°5

e(Ry) 0.353 0.410 0.476 0.552 0.640 0.743 0.862 1.000
80 503x10°5  430x10~° 3.70x10~° 3.25x107° 2.77x10°5 223x10~° 1.78x107° 1.41x10~3
por 349x1077  244x107%  164x10~% 1.04x1073 579x107% 2.77x107* 132x107%  6.45x107°
do 381x10-° 3.08x10% 1.95%x107° 041x10~% 495x107% 324x107% 12ix10% 2.97x10~7
fo  B3Ix107%  379x107%  220x107%  1.26x10~* 0.74x107% 3.31x107% 1.3Ix107® 7.17x107°
g 151x1077 220x1077 1.69x1077 1.23x1077 1.08x1077 490x107® 4.06x107%® 4.07x107®
ho 1.86x107% 203x107% 228x107% 1.72x10~* 1.68x10~% 840x10~° 7.98x10~5 6.66x1073
pr 875x1073  811x1073  7.07x107% 585x107% 4.81x107% 3.91x107% 296x10° 215x1073
dm 801xI10~7 6.84x1077 5.14x1077 4.03x1077 362x1077 3.25x1077 2.73x1077 248x10°7
fr 163x107% 040x10~° 3.64x10°° 2.92x10~" 3.15x10~° 1.65x10~° 1.91x107° 1.78x107°
gn  T95x107% 381x107% 1.90x10~° 1.11x107% 543x1077 155x1077 3.01x10"® 3.08x10~°
At 3.20x107%  255x1075  1.79x1075  8.13x107% 2.37x10°% 3.13x10~% 391x10-% 1.89xi0~°




TABLE X: Single differential jonization cross sections (units 107 em?) at collision energy £ = 2.02 keV /amu

e{ Ry) 0.010 0.012 0.013 0.016 0.018 0.021 0.024 0.028
sa 189x10~%  1.88x107% 1.86x10~% 1.84x10~% 182x10~% 1.80x10~* 1.77x10"* 1.74x10*
po 443x10727  439x10°2  4.33x107%2  4.27x1072 4.20x107%  4.13x1072 4.04x107?  3.94x10?
do 1.77x107%  1.76x10~%  1.76x10~* 1.75x10~% 1.75x10~* 1.75x107% 1.74x10~*% 1.74x10~*
fo  322x107%  320x1073 3.19x10°% 3.18x10~% 3.16x10~° 3.14x107* 312x107% 3.11x107°
go  29Tx107° 285x1075  272x107° 2.58x107°  242x107°  2.24x10°° 204x107° 1.84x107°
ho  371x107% 357Tx107% 341x107% 3.25%x10~% 308x10~* 291x10~¢ 273x10~* 257x10~*
pr 141x10~2  1.41x107? 141x1072 141x10~2 140x107? 140x1072 141x1072 1.41x1072
dr  576x10~° 565x107° 552x107% 5.38x107° 522x10°% 504x1075 483x107° 4.61x107°
fr  544x1073%  542x107% 538x107% 5.34x107% 5.20x10~% 523x107% 515x107 5.06x1073
gr  1.69x10~%  1.66x10°% 1.63x107* 1.60x107* 156x107% 152x107% 147x107* 1.42x107¢
hw 285x10~3%  280x10-3 2.75x103 2.68x10~3 261x10~3 253x10°% 245x1073 2.35x1073

e(Ry) 0.033 0.038 0.044 0.051 0.059 0.069 0.080 0.093
so 171x10~%  1.67x107% 1.63x107% 1.59x10~% 154x10~* 149x10™* 1.44x107* 1.38x10°¢
po 383x1072  370x1072  356x10°? 341x1072 324x107% 306x107? 286x107% 265x107?
do 1.74x30~%  1.73x10~¢  1.73x10~%  1.74x10~% 174x10* 1.75x10™* 1.75x107* 1.75%x10~*
fo  309x102  3.07x1073  3.05x107%  3.04x107% 3.03x10~% 302x107® 3.02x107% 3.01x107?
go 1.62x10~%  1.39x10°5 1.18x10~° 9.73x10~% 799x10°% 671x107% 596x107% 575x10°°
ho 249%10~%  2.30x107% 2.22x107¢  2.19x10~% 223x10°%  237x107* 263x107%  3.04x10™*
pr 141x1072  142x10°2  1.43x10~2 1.45x10™2 147x107% 1.50x107? 153x107? 1.55x1072
dm 437Tx10~°  4.10x10°° 3.82x10°5 352x10°° 3.20x10~° 287Tx107% 254x107° 221x1073
fr o 495x1073%  481x107% 4.64x10™% 4.43x107% 417x107% 3.86x107® 3.49x1073 3.07x1073
gr  1.36x107% 130x107% 1.24x107% 1.17x107*% 1L09x107% 1.02x107% 043x107° 873x10°°
hr  2.25x10°%  2.13x1073  202x10~3 1.89x10™3 1.75x10°3 1.61x1073 1.47x107% 1.31x1073

e(Ry) 0.108 0.125 0.145 0.168 0.195 0.296 0.263 0.305
3G 1.32x10~%  1.2Tx10~% 1.2ix107% 1L.15x107% 1.06x10~% 1.04xi0* 6.84xi6~° 0.17x107°
po 243x10~2  220x10~2 1.96x10°? 1.72x10~2 148x10~2 1.24x10? 1.02x107% 8.09x107°
do 175%107%  1.73x10~% 1.68x10™% 1.58x10™% 1.43x107% 1.22x107*% 974x107° 7.32x107°
fo 3.01x107%  209x1073  2.04x10™% 2.83x1072 260x10~% 220x107% 1.64x1073 1.05x1073
go 594x10~% 6.15x10°°% 59Ix10~% 4.89x10~° 3.23x107% 1.71x107% 1.10x10~¢ 1.22x107°
ho 3.62x10% 4.36x10~% 5.18x10~% 584x10% 598x107¢ 526x10~% 3.80x10°* 237x10°*
pr 158x107%  159x10~2  1.57x1072 1.52x1072 144x107? 1.32x107% 1.19x107% 1.06x1072
dr  1.89%107% 158x10°5 1.29x10°% 1.02x10~5 7.68x10°% 552x107% 3.74x107% 243x10°6
fr 259x10°3  206x1073 152x107% 1.01x1073 582x107% 280x107% 1.29x107% 1.09%10°*
gr  BO08x107% 749x10~% 6.97x10°° 6.49x107° 597xI107° 534x107° 450x107° 345x107°
hw 1.15%10~3  0.85x10~% 8.10x10~% 6.30x10~% 451x10"% 285x10~*% 148x10™% 570x107°

£( Ry) 0.353 0.410 0.476 0.552 0.640 0.743 0.862 1.000
so 834x1077  T37xI0-%  6.39x10°5 547x1075 462x10~5 3.83x10°5 3.08x107° 240x107°
po 6.18x1073  447x107% 3.01x107% 1.89x107% L1.13x107% 6.35x107*  2.94x107*  1.24x107¢
do 544x1075  4.25x10°° 3.43x10~5 2.45x10"® 1.20x10°® B557x107% 299x10~% 121x107°
fo  643x107%  4.63x107%  355x107%  259x107*  1.58x107* 8.33x107°  3.80x10™° 9.35x107°
go 103x10~%  435x10-7  2.38%1077  2.73x1077  1.96x1077  134x1077 T7.02x107%  4.73x107®
ho 1.74x10~%  1.77x10~% 207x10~*% 236x10~* 1.66x10~% 1.38x107* 8.39x107° 6.79x1073
pr 964x107%  892x1073  8.19x1073  7.15x1073  5.89x107%  475x107%  3.76x1077  279x 1073
dm 160x10~5  1.13x10~% 8.39x10~7 6.10x1077 4.72x1077 421x1077 3.66x1077 3.19x1077
fr 145x107%  153x107%  9.99x10~° 3.82x10°° 236x107° 266x107° 1.55x10°°  1.79x10°°
gt 229x1075  1.26x10°% 577x107% 2.65x107° 146x107% 667Tx1077 1.67x1077 3.63x10°°
b 1.88x10~%  2.04x10~° 342x10~° 354x10°° 1.96x10~° 551x107¢ 411x107% 511x10°°




TABLE X[ Single differential icnization cross sections (units 107 em?) at collision energy E = 2.34 keV /amu

£(Ry) 0.010 0.012 0.013 0.016 0.018 0.021 0.024 0.028
so 281x107% 279x107% 277x107%  2.74x1074  2.72x107*% 2868x107% 264x107* 2.60x107¢
po 6.28x107?  6.22x107% 6.15x107% 6.07x1072 598x107? 587x107%? 576x107% 5.62x107?
do  2.92x107%  2.89x107% 286x107* 282x10~% 2.78x107% 2.73x107% 268x107* 262x10°4
fo 3.95x1073  3.90x1073 385xi07%  3.79x1073  3.72x107° 3.64x107° 356x10*  345x10°°
go  T.99x1075  7.88x1075 7.75x10°° 7.59x107% 7.40x107° 7.18x107° 6.92x107°  6.62x107°
ho  136x107%  1.32x1073  127x1073 1.22x10°3 1.16x107% 1.10x107% 1.04x107% 9.65x10~*
pr 1.90x1072  1.88x1072 1.86x107? 1.84x107? 181x10°2 1.78x107%2 1.75x1072 1.72x10?
dm 0.80x10°° 971x107% 0951x107% 928x10~5 0.02x107° 873x107° 841x10~° B8.05x10°°
fr 629x1073  627x1073  624x1073 621x107% 6.17x107% 6.13x10°3  6.08x10~% 6.01x1073
gr  3.03x107%  299x107%  294x107% 288x107% 2.82x107% 275x107* 267x107* 2.58x10°*
hr  A464x10-%  458x10°3  450x1073  4.41x1073  431x1073 421x1073 409x107% 3.96x10™3

e(Ry) 0.033 0.038 0.044 0.051 0.059 0.069 0.080 0.093
3o 9254x10-4  248x10°% 241x107% 2.33x10~% 225x107% 215x107% 205x107% 1.94x1074
po 547x1072  530x107%7 511x107? 4.89x107? 4.66x107? 4.41x107% 4.13x107% 3.84x1072
do 256x10™%  250x107%  243x107%  2.36x107* 2.28x10~* 221x107*  214x107% 2.08x10°*
fo  334x1073  32Ix1073  307x107% 292x107% 2.76x10°% 260x10° 244x1073% 220x107°
go  626x107° 585x107° 537x107° 4.82x107° 42Ix107° 356x10>  289x107° 2.23x10°°
ho  892x107% R.16x107% T40x107% 6.66x107¢% 595%10~1 530x107%  471x107%  4.22x10™?
pr 1.69x10~2  1.66x10°2 1.62x1072 159x1072 1.56x1072 154x1072 1.53x10°? 1.52x10°2
dr 765x1075  7.22x107°  6.75x107%  6.25x107° 572x107° 517x107% 4.61x107° 4.05x107%
fr 504x1073 584x1073 573x1072 558x107% 540x107% 5.17x10? 4.88x107* 451x1073
gm  24Tx107%  236x107%  224x107*  210x107*  1.96x107* 1.81x107* 1.66x10°* 1.50x107*
hr  3.82x1073  3.67x107% 351x10°2 3.34x1073 3.17x107% 298x1073% 2.78x10~% 256x1073

e(Ry) 0.108 0.125 0.145 0.168 0.195 0.226 0.263 0.305
sG 1.84x107%  1.74x10™%  165x107¢% 1.57x107% 150x107% 145x107*% 1.39x10~* 1.32x10~*
po 353x1072  320x1072 287x107? 252x1072 2.18x1072 1.83x107%2 150x107? 1.19x1072
do 2.02x10~%  198x107% 1.94x10~*% 1.91x10™* 1.87x10°*% 1.78x10~* 1.62x10~% 137x10~*
fo  217x1073 208x107%  204x1073  2.05x10°% 210x107%  216x107°  2.18x107% 200x1073
go 1.64x1075  1.17x10°® 8353x10°% 6.86x107% 598x10-% 495x10~% 335x10°% 1.77x10"°
ho  3.83x107% 360x10°% 3.62x10™% 4.03x107* 487x10™%* 590x107% 6.44x107% 5.74x10~%
pr 1.53x1072  1.54x1072  1.55x1072  1.56x107? 1.53x1072 147x107% 1.37x107% 124x1072
dr 350x1075  296x1075 246x10~5 200x10°% 1.56x10°% 1.17x107° 831x107°% 5471078
fr 407Tx1073  353x1073  292x1073  2.26x107%  159x107% 984x10™* 515x107% 2.32x107%
gn 1.35x107%  1.22x107% 1.600x10~% 9.00x10™% 9.00x10~> 817x107% 7.24x10~° 6.06x10°5
hr  2.33x107%  208x107% 1.79x1073 148x10% 1.15x107% 817x10™% 502x107* 243x10~%

e(Ry) 0.353 0.410 0.476 0 552 0.640 0.743 0.862 1.000
sa 1.2I1x107%  1.07x107% 921x107% 7.88x10~5 6.78x107° 571x107% 4.60x10~> 3.65x10°°
pe 9.23x10°%  691x107% 495%10~% 3.28x10"% 1.96x10°* 1.09x107* 582x10°* 257x10°4
do 1.05x10~%  7.20%x10°% 4.08x10°° 3.60x10~° 253x10~° 138x10™° 552x107% 246x10~8
fo  1.55x1073  940x10°¢ 4.97x107* 3.19x107% 241x107* 166x107% 7.18x107° 2.72x10°°
go 1.03x10~% 846x10°7 547x1077 3.67x10~7 3.69x1077 285x1077 1.46x1077 6.42x10~%
ho  390x107% 220x10°4  1.73x107% 1.93x107% 1.80x10~*% 155x10~% 9.65x10~° 7.81x10~%
pr 1.11x1072  9.88x103 8.95x1073 807xI103 6.94x1073 564x1073 447x107% 343x10-3
dr 3.39x107%  208x107% 1.37x10°¢ 9.66x1077 6.78x1077 517x1077 4.44x1077  3.86x1077
Fro 131x107%  134x107*  1.37x107¢ 886x107° 3.32x107° 207x107° 213x107° 1.41x10~°
gr  459x107%  297x107%  1.57x1075  6.77xI07% 3.04x107% 160x107% 6.23x1077 1.26x1077
hr  T50x107°  1.14x10°% 250x10~% 551x1075 548x10~° 267x107% 678x107% 6.19x10°°




TABLE X1I: Single differential ionization cross sections (units 107° cm?) at collision energy E = 2.65 keV /amu

e( Ry) 0.010 0.012 0.013 0.016 0.018 0.021 0.024 0.028
so 400x10°% 4.08x10~% 4.06x10% 4.04x107% 4.01x10~* 3.98xi0* 3.94x10~% 3.89x10°
pr 825x10~2 8.18x10~7 809x10~2 7.99x10727 7.88x1072 775x1072 7.60x107? 7.44x1072
do  AT6x10~%  470x10°% 4.64x10~% 457x107% 449x107* 4.40x10~% 4.30x10~* 4.18x107*
fo  592x107%  586x10~3 578x1073 570x107% 561x107% 550x107% 5.37x107%  523x10°%
gr  114x107% 1.13x10~% 1.12x107* 1.11x10~* 1.30x107% 1.09x107* 1.07x107* 1.05x107¢
ho  160x10~3 157x10~3% 153x10~% 1.49x103 1.44x10% 1.39x10~? 1.33x10-% 1.27x1073
pr 261x10~? 258x1072  255x10~2 252x1072 248x10~2 243x1072 2.38x10°2 233x1072
dn 158%10~%  156x10~% 1.53x10~% 1.49x10~* 146x10™* 14Ix10~% 1.36x10~* 1.31x10~*
Fr 749x1073  7A45x107%  7.39%1073  7.33x107%  7.27x107%  7.19x107% 7.11x107*  7.02x1073
gm 490x10™1 4.84x107%  4.76x107% 4.68x107* 459x107% 448x107% 4.36x10°% 4.22x107*
b 7.19x10~2 7.08x10°3 6.97x10~% 6.84x10°2 669x1073 654x1072 6.36x107%  6.18x107%

e( Ry} 0.033 0.038 0.044 0.051 0.059 0.069 0.080 0.093
5o 384x10-% 3.77x10~% 3.69x10~% 3.60x107% 3.49x107% 3.36x107* 3.21x107* 3.04x107*
po T.25x10°2  7.03x10°7 6.79x10~2 6.53x10°? 6.23x107? 5.90x107% 555x107%  5.17x107?
do 405%10~% 301x10°* 3.76x10~% 3.58x10"% 3.40x10~% 321x10-* 3.00x10~* 2.80x10~*
fo  B06x10~3 487x10% 4.65x1073 4.40x107% 4.12x107% 3.81x107° 347x107%  3.10x1073
go 1.02x10~%  9.93x10°5  955x10~5 9.09x10° 853x10°5 7.85x10°% 7.03x107° 6.09x1075
ho  1.20x10~3 1.14x10-3 1.07x10~3 1.00x1073 036x10~* 8.76x10™* 8.20x10~* 7.66x10~*
pr 22Tx1072 220x1072  212x107%  2.04x10°2  1.96x1072  188x1072 1.80x107% 1.72x1077
dr 1925%x10~¢ 1.18x10°4 1.11x10™% 1.03x10% 952x10™5 866x10°% 7.77x107% 6.87x1073
Fro 6.92x107%  681x107%  6.69x10~3% 6.55x107%  6.38x107%  6.19x1073  594x1073  5.65x1073
gr  406x10~% 3.80x10™* 3.70x10"% 3.49x10™* 3.26x107* 301x107% 2.76x107* 2.49x10~*
hr  588x10-3 577Tx1073 554x10~3 5.31x1073 507x1073  4.82x107% 456x107% 4.28x1072

£( Ry} 0.108 0.125 0.145 0.168 0.195 0.226 0.263 0.305
so 285x10-%  2.65x10~%  245x10~% 295x10~% 208x10™% 1.93x107* 1.82x107* 1.73x107*
po  ATTx10"?  435x1072 39ix107% 3.47x10% 3.02x1072 2571072 2.13x107? 1.70x107?
do  250x10~% 240x10~% 223x10~* 209x107% 1.99x10™% 1.91x107* 1.84x107™* 1.74x1074
fo  273x10%  237x1072  2.04x107% 1.78x10~3 161x107% 185x107% 157x107%  1.66x1073
9o 5.04x10-5 304x10~5 2.88x10~° 1.97x10~5 1.32x10~% 920xi0~% 6.86x107° 4.82x107°
ho  T09x107% 640x10~* 555x10°% 4.59x107%  3.83x107*  3.74x107* 4.55x10°%  5.66x107*
p 1.66x10~2 1.61x10~2 158%10~2 1.56x1072 155x10~2 153x1072 147x1072 1.38x1072
dr  508x10~% 512x10~5 4.31x10~5 355x10~% 286x10~° 223x107° 1.66x10~° 1.16x107°
fr 52Tx107%  480x10~%  4.23x10~%  355x1073  2.80x107% 201x107% 128x10° 6.92x107*
g 292x107% 1.96x107% 1.72x10~% 1.51x10~% 1.33x10™% 1.18x10~* 1.05x10~* 9.15x10°
R 308x10~3 364xi0~2 325xi0~3 2.80x107% 230x107% 1.75x107% 1.20x1073 6.98x107*

«(Ry) 0.353 0.410 0.476 0.552 0.640 0.743 0.862 1.000
so 1.63x10°% 150x10~% 1.31x10~% 1.10x10~% 9.20x10~° 7.83x10°® 650x107° 5.13x107°
po 131x10°2  9.76x10~3  7.06x10°3 4.92x10~3 317x10°% 181x10~% 941x10~* 4.68x10~*
do 154x107% 1.23x10~% 860x10~5 549x10~5 361x1075 240x10°5 1.28x107° 4.77x107°
fo 171x1073  152x16~%  1.03x10~% 5.19x3i0~% 285x10™* 213x10°% 145x107* 5.27x107°
go  270x107%  126x107% 7.21x1077 5.24x1077 4.63x1077 4.27x1077 298x10°7 1.26x1077
ho  578x10% 4.53x107% 3.04x10~% 2.06x107* 1.84x10™* 1.59x107* 1.25x107* 7.35x107°
o 125x10~2  1.1ix10-2 9.83x10~3 8.78x10~3 7.74x10~% 650x10~° 5.18x107% 4.02x1073
dr TA2x10~% 4.42x10~% 259x10—% 1.65x10~% 1.12x10~% 761x1077 5.66x1077 4.79x1077
fx 321x107%  1.64x10~% 1.36x167* 1.20x10~% 6.83x107° 249x107° 190x10™> 1.67x107°
gr  T48x10~% 545x10~% 3.33x107° 1.62x10~° 6.63x10°% 3.04x107% 147x107° 4.35x1077
hur 310x10°% 800x10~5 1.156x10°%F 452x1075 819x10~5 6£58x107% 241x10™° 6.50x107°




TABLE XIII Single differential ionization cross sections (units 107*® cm?) at collision energy E = 2.97 keV/arm

e(Ry) 0.010 0.012 0.013 0.016 0.018 0.021 0.024 0.028
3o 572x107%  571x107% 5.70x107* 5.68x107% 566x10~% 563x107* 560x107* 557x10°4
po 1.02x10-1  1.01x10!  1.00x107! 9.94x102 98Ix10~2 966x1072 9.49x10~2 9.20x1072
do 753x10~%  745x10~% 7.36x107% 7.25x10°% 7.13%x107% 699x107¢ 684x10~¢ 6.66x107¢
fo  6.92x1073  6.85x1073 6.77x103 6.67x10% 6.56x107% 644x107* 6.30x107% 6.14x107%
go 1.52x107%  1.50x107%  1.49x10~% 1.48x10~% 146x107% 144x107* 142x10°* 1.40x104
ho 1.19%x107%  1.17x10°3  L1L14x107%  1.12x10~% 1.09x10~% 1.06x10~2 102x10~% 9.87x10~¢
pm 3.28x1072  3.26x107? 3.23x1072 32.19x107? 3.15x1072 311x1072 3.05x10°2 2.99x10~?
dr 237x107%  2.33x10~%  2.20x10~% 2.25x10°% 2.19x107% 213x107* 207x107% 1.99x10°*¢
fr 959x107%  949x1073  0.37x10~% 9.25x107% 9.11x1073 896x107% 879x1073 8.61x10°
gr 725%1074  7.16x107%  7.06x10~* 6.95x107% 6.83x107* 6.68x107* 652x107* 6.33x10°*
hw 998x1073 9.83x1073 967x1073 049x10"% 920x103 9007xI073 883x10~% 858x1073

£{Ry) 0.033 0.038 0.044 0.051 0.059 0.069 0.080 0.093
sa 553x107%  547x107% 541x107* 5.33x107% 5.23x107* 511x107% 4.96x107% 4.77x107*
po 9.07x1072 882x10°? 854x107? 822x1072 7.87x1072 748x107? 7.05x107% 6.58x107?
do 647x107%  6.25x107%  6.00x107% 572x107?% 542x107% 5.09x107? 4.73x107* 4.35x10°*
fo  597x10°% B77Tx107% 554x107%  520x10~2  501x107% 4.69x107% 4.33x10™% 3.93x10°3
go 1.37x10~%  1.34x107*  1.30x1074  1.26x10™% 12ix10~* 1.16x10~% 1.09x10~* 1.00x10~*
ho 949x10~% 9.11x107% 8.75x10°* 844x10~* 820x10~¢ 8.08x10~*% R.I10x10~* 8.26x10~*
pr 2.02x1072  283x10°2  274x10~? 2.63x1072 252x1072 239x107? 226x1072 212x107°
dm 1.90x107%  18Ix10°% 1.71x107*% 1.60x10~* 148x10~* 1.35x10~% 1.22x10~% 1.09x10~*
fr 842x1072  821x1073 800x1073 7.76x1073 752x107% 7.26x107% 6.98x10~% 6.66x10°°
gt 612x107% 588x107% 561x107* 5.32x107*% 4.99x107? 4.64x107* 427x107* 3.87x107*
hw 831x10~% 803x10~3 7.73x107% 744x1073 713x10~% 6.83x10~% 6.52x107% 6.20x10°%

£(Ry) 0.108 0.125 0.145 0.168 0.195 0.226 0.263 0.305
so 455%x107%  430x107%  401x107¢ 3.69x10~% 3.35x107% 3.02x107% 272x107%  246x107¢
po 6.09x107? 557x107? 503x1072 447x1072  3.92x107% 3.37x107? 283x107? 2.30x10°2
do 3.94x107%  3.53x107¢  3.13x10™% 2.75x107* 242x10~% 216x107* 198x10~* 1.85x107*
fo 349x1073  303x1073 256x10~3 211x1073 1.73x102 145x10~% 1.28x10~% 1.22x1073
go 899%10~5 7.75%x107° 6.33x10°° 4.82x107% 337x10~° 218x107% 137x10~° 8.97x10°°
ho 854x10~% B77Tx107% 873x107* B8.12x10™* 677x107% 4.96x10~% 358x10~* 3.57x107*
pr 1.99x1072  187x107% 1.76x1072 1.67x1077 1.61x1072 157x1072 153x1072 1.46x1072
dr 953x107% 822x107° 6.97x107° 5.81x107° 4.74x1075 3.78x107° 291x10~° 2.14x10°®
fr 6.30x107%  587x107%  5.34x107%  4.71x107%  396x107% 312x107% 224x107% 1.42x107°
gr  346x10~%  305x107% 265x107*  2.28x107*  1.96x107% 1.69x10~* 147x107% 1.28x107*
har 5.86x107% 548x10°3  503x1073 4.48x1073 383x107% 308x107* 227x107% 1.46x1073

e(Ry) 0.353 0.410 0.476 0.552 0.640 0.743 0.862 1.000
50 224x107% 205x10~4  1.84x107% 158x10~* 131x10™% 1.07x10™* 888x107° 7.16x1073
po 1.80x10~2  134x1072 9.65x10™3 6.71x107% 450x107% 277x107% 148x1073 7.27x107¢
dor 1.74x107%  157x107% 1.27x107% 8.88x10~° 545x107° 3.38x107° 2.12x107° 1.05x10°°
fo 1.26x1073  1.33x10~% 1.25x10~3 8.86x107% 450x10™% 245x10~* 1.86x10~* 1.09x10~*
go 586x1076  321x10°¢ 1.34x107% 571x1077 5.12x1077 542x1077  4.38x1077  2.22x10°7
ho 463x10~% 503x107%  4.29x107% 3.60x107% 238x10~?% 1.76x107¢ 1.34x107* 9.96x10°°
pr 1.37x1072  1.23x10~2 109x107? 953x107% 839%10-% 7.21x107% 588x107% 4.58x10"%
dx 146x10~5 9.06x10~% 523x10°% 3.05x10°% 1.96x10~° 1.31x10~% 868x10~7 6.55x10°7
fr T66x107% 358x107%  1.81x107% 1.33x107% 9.74x107% 459x107°  1.86x107°  1.72x1075
gm 1.00x10°% 851x107% B58Ix10~° 3.24x1075 1.42x10°5 572x107% 270x107% 1.06x10~°
R TO6x107%  294x10™%  552x107% 2.25x1075  8.03x10°° 1.02x10~% 590x1075 147x107°




TABLE XIV: Single differential ionization cross sections (units 107 cm?) at collision energy £ = 3.29 keV /amu

£{ Ry} 0.010 0.012 0.013 0.016 0.018 0.021 0.024 0.028
so  84Ix10~% 838x10°% 8.35x10~* 831x10~% 827x10~* 822x107% 8.16x10~* 8.10x107*
po 122x1071  121x10-!  120x107!  LI9x107'  L.I7x107!  L16x107! 1.14x107'  1.12x10°!
do 121x10~3  1.20x10~3  1.18x10~% 1.17x107% L.15x107% 1.13x107% 1.11x1073 1.08x1073
fo  T0Tx107% 6.99x1073 6.89x1073 6.79x10°3 6.67x107% 6.53x107%  6.38x1070  6.22x107°
go  219x107%  216x10%  213x107*  210x107* 207x107*  2.03x107% 1.98x107* 1.94x107*
ho  144x10~% 141x1073 1.38x10-3 1.35x10~3% 1.3I1x10°3 126x10~% 121x107°® = 1.16x1073
pr 380x10~2  3.78x10~2 3.76x10~2 3.73x107%7 3701072 3.66x1072 3.62x1072 3.56x1072
dr  3.33x10~% 3.98x10~* 323x10~% 3.16x107* 3.10x10~*% 3.02x107% 2.03x107* 2.83x10™*
Fr 120x10-2  1.27x10"2 1.925x10~2 1.23x10~2 1.20x10°2 1.17x107%2 1.14x1072 1.11x10"2
gr  9.96x107% 9.86x10~* 9.74x10°* 9.60x107% 9.44x107*% 9.26x107* 9.05x107%  8.82x 104
b 123x10-2  1.21x10~2 1.19x10~% 1.17x10~2 1.14x10"% 1.12x1072 1.09x107% 1.06x1072

£( Ry) 0.033 0.038 0.044 0.051 0.059 0.069 0.080 0.093
sa 803x10—% 7.95%x10~% 7.85x10~* T7.75x10% 7.63x107% 7.49x10°* 7.32x107% 7.13x10°*
po 109x10~1  1.06x107' 1.03x107! 9.95x10~%2 9.55x10°% 9.10x1072 8.60x102  B.06x 1072
do 105%1072  1.02x10~3  979x10~¢ 937x107% 891x10~* 841x10~* 7.86x10™* 7.26x107*
fo  603x1073 582x1073  560x1073  535x1073 5.08x10°% 478x107%  445x10°?  4.09x1073
go 188x10~% 1.82x10~% 1.76x10~* 1.70x10~% 1.62x10~* 1.55x10™* 1.47x10~* 1.37x10~*
ho  110%107%  L04x1073  0.76x10~% 9.17x107% 8.64x107* 824x107* 8.04x10* 8.12x107*
pr 350x102  3.42x1072  3.33x107%  3.22x107%  3.09x107% 2.95x107 2.79%x1072  2.62x1072
dr  272x10°%  2.59x10~%  246x10~% 23Ix107% 2.15x107* 1.97x10~* 1.79x107* 1.61x107*
fr 108x102  1.04x1072  FFHEx1073 0.59x107%  0.16x107%  B8.73x1073  8.29%107% 7.84x167°
gr  855x107* 825x10~% 7.91x107% 7.53x10°% 7.1ix107* 6.65x10°* 6.15x107! 5.61x107*
R 1.02x10-?  0.90x1073 056x10°% 921x10~3 888x10~* 856x107% 825x107% 7.94x107?

e{ Ry) 0.108 0.125 0.145 0.168 0.195 0.226 0.263 0.305
so 60010~ 6.62x10~% 6.28x10™% 589x10% 544x107¢  404x107*  442x10*  3.90x107¢
po 7471072 6.85x10~2 6.20x107% 553x1072 4.86x1072 4.20x1072 3.55x107% 293x107>
doe 661x10~% 592x10~% 52Ix10~% 4.48x10™% 3.78x10~% 3.15x107* 262x107* 223x10~*
fo  3.68x10~% 324x107%  278x107%  2.30x107% 185x107% 148x107® 1.21x107% 1.05x 103
g 127x107%  L15x107%  1.01x10°% 8.42x10™° 654x1075  464x107° 2.97x107° 1.75x107°
hoe  852x10~% 9.23x10~% 101x10~% 1.08x107% 1.06x1073 9.28x107* 6.75x107¢ 4.21x10~*
pr 243x1072 2.24x1072  206x107%  1.90x107%  1.77x107%  1.66x1072 1.59x107%2  1.52x1072
dw 142x10~4  1.23x10~%  1.05x10~% 881x10 5 7.26x10~° 587x107° 462x107° 3.50x107°
Fr 738x10°%  6.88x10~3  634x1072  571x1073  499x107%  415x107%  322%107%  2.27%1073
gt 505x107%  447x107%  3.89x107% 334x107* 283x107% 239x107* 203x107* 1.73x10*
hr  7.62x1073  7.27xi03  6.83x10~% 6.28x107% 557x107% 468x10~% 3.85x107% 255x1073

£( Ry) 0.353 0.410 0.476 0.552 0.640 0.743 0.862 1.000
5@ 341%10%  2.99%x10~% 262x10~% 227x107% 1.90x107% 1.54x10"* 1.23x10™* 9.89x107°
po 234x1072  1.78x1072  1.29x1072 8.93x10"% 596x107% 3.81x107* 2.19x107° 1.10x107°
do 1.06x10~4 1.77x10~% 1.56x107% 1.24x107% 838x10°% 4.94x107° 2.95x10™° 1.73x10°°
fo  981x107% 9.83x107% 1.03x10°? 9.68x10~% 6.73x107* 3.46x107* 207x107% 152x 104
go  103x10~5 6.00x107¢ 3.00x107° 111x107° 460x1077 6.20x1077 5.80x1077  3.80x10°°
ha  325x10~% 384x10°*  406x10~% 3.82x107% 3.83x107% 2.15x107% 1.69x10~* 8.90x10°°
pr 144x10%  1.33x10~2  118x1072 1.03x10% 9.01x107% 7.79x107% 6.50x107% 5.13x1073
dr  250x10-5 1.65x107° 990x10¢ 5.66x107% 343x107% 227x1076 149x10~° 1.01x107°
o 140x10°3  740x107%  343x107*  1.75x107%  1.18x107% 7.00x107° 278x107°  1.60x107°
g 147x10~*  1.20x10~% 887x107° 552x107° 272x107°  1.09x107° 457x107°  2.03x107°
R 15ix10°2 691x10~% 1.98x10~% 254x10-5 563x10~° 1.18x10~* 9.98x10~° 3.67x107°




TABLE XV: Single differential ionization cross sections (units 107'¢ cm?) at collision energy £ = 3.61 keV/amu

£(Ry) 0.010 0.012 0.013 0.016 0.018 0.021 0.024 0.028
s0 1.34x10-%  1.34x10~3  1.33x10-3  1.32x10~% 1.30x10~3 1.20x10™3 1.28x107% 1.26x1073
pa 149x10-1  141x10~!  1.30x10-! 1.38x10~% 1.36x10"! 1.35x10~! 1.33x107! 1.30x107!
do 1.91x1073  1.89x10~2 1.87x10~2 1.85x1073 1.82x10~% 1.79x107% 1.75x107* 1.71x10*
o 699x1073 691x107% 68Ix1073 6.70x10°% 658x107° 6.44x10°® 6.28x1073 6.11x1073
go 3.19x10~%  3.15x10°% 3.10x10~% 3.05x10°% 3.00x10~* 2903x10°% 286x107¢ 2.78x10~*
o 2.02x1073  287x10~3  2.81x10~% 2.74x107% 2.66x107% 257x107%  247x107%  236x1073
o 414x1072  4.13x1072  4.12x10°2  4.10x1072  4.08x107? 4.06x107% 4.03x107% 3.99x107?
dr  4.41x107%  435x10~%  4.20x107%  4.21x107% 4.13x10™% 4.03x107* 3.92x10°* 3.79x107*
fr o 1.74x10-2  172x107%  1.68x1072 1.65%1072 1.61x107%2 157x107% 152x10°2 1.47x107?
gr  120x1073  1.28x107% 1.27x10°% 1.25x10~% 1.23x107% 121x107® 119%x107% 1.16x1073
ha 1.40x10~2  1.38x10-2 135x1072 1.32x10-2 1.30x107? 1.26x1072 123x10°% 1.20x1072

&(Ry) 0.033 0.038 0.044 0.051 0.059 0.069 0.080 0.093
50 1.24x10~3  1.92x10°% 1.20x10~% 1.17x10°3 1.15x1073 1.12x107% 1.09x107% 1.06x1073
po 128x10°1  124x107!  121x10°! 117x107! 1.13x107! 1.08x107! 1.02x10°!  9.58x107
do 1.66x10-% 161x10~3 156x1073 1.49x10~3 142x10~* 135x10~% 1.27x10~% 1.18x1073
fo 593x107%  572x1073  550x10%  5.26x107% 5.00x107%  473x107% 443x107%  4.10x 10—3
go  269x10~%  259x107%  248x107%  2.36x107¢  224x107%  211x107* 1.97x107% 1.83x10"*
ho  2924x10-3  2.10x1073  1.95x10°% L79x107% 1.62x107% 1.46x10~% 131x107% 1.19x1073
pr 3.95x1072  3.89x1072  3.8Ix10°2  3.72x1072 361x107° 347x1072 331x107? 3.13x107?
dr 3.65x10°% 350x10~%  3.33x10°% 3.14x10~* 293x10°? 2.7Ix107% 247x107* 2.23x107*
fr 141x10-2  135x10-2 1.29x10~2 1.22x10-2 1.15x10-2 1.08x1072 1.01x1072 9.43x1073
gr  113x10~%  1.09x107®  1.05x10°%  1.00x107% 9.52x107* 895x107! 8.33x107%  7.66x 10~*
har 1.16x10~2  1.12x10°? 1.09%10~2 1.05x10~? 1.02x10~2 987x10°% 9.59x1072 9.34x107*

e(Ry) 0.108 0.125 0.145 0.168 0.195 0.226 0.263 0.305
so 1.02x103  9.80x10~?% ©.36x10~* 8.86x107¢ 820x10°* 765x107* 693x10°% 615x107°
po 801x10~? 820x10~2 7.44x10~2 6.65x10~2 586x10°? 507x1072 4.30x10"? 3.58x1072
do 1.08x10°3  981x10~% 873x10°% 7.60x10~% 6.45x10™% 531x10~* 426x107% 3.37x107*
fo 8.75x10°%  3.35x107%  290x10°3  242x107%  1.93x107% 1.48x107%  1.14x107% 9.37x 10~
go 1.69%10~%  154x10™% 1.38x10~¢ 1.21x107¢ 1.01x10~* 7.82x107° 550x107° 3.43x107°
ho  1.10x107%  107x1073 1.11x10°3 1.19x107% 128x10* 1.29x107% 1.14x107% 8.34x107¢
pr 2.02x1072  269x1072  245x1072  2.22x107? 201x1072 1.83x107? 170x1072  1.59x10°?
dr 1.08x10~%  1.73x10~% 148x10~% 1.25x107% 1.04x10~% 847x10°% 6.76x107° 523x107°
o 874x10°%  806x1073  7.38x107%  6.67x10°% 592x107° 507x107%  414x1073  313x1073
gr 694x107%  6.19x107%  542x107%  4.66x107% 3.04x107¢ 329x107% 2.74x107¢  2.29x107°
e 9.10x10"3  8.83x1073 849x10~% 80I1x10°3 7.33x1073 641x1077 524x107% 3.89x1073

£{Ry) 0.353 0.410 0.476 0.552 0.640 0.743 0.862 1.000
50 535x10~%  457x10™% 3.87x107% 3.27x107% 273x167% 223x107%  1.76x107%  1.37x107*
pr 289x1072  225x1072  L67Tx10°2  1.17x1072  7.74x107%  495x107% 298x107°  1.50x107*
do  2.68x10~% 220x10~% 1.86x10~% 155x107% 1.17x107% 7.38x107° 4.16x107> 240x10~°
fo  843x107%  B00x107% 7.90x107% 8.06x107% 7.26x107%  477x107%  258x107*  1.73x107*
go  192x10~%  102x1075 525x107%  2.34x107%  823x1077 5.64x1077  7.92x1077  517x1077
ho  5.04x10~%  3.39x1074  332x10~% 3.16x107* 3.63x107! 3.54x10°* 1.63x107* 1.38x107*
pr 150x1072  140x1072  1.27x10°? 1.12x1072  9.66x107% 8.32x107% 7.02x107% 5.65x107°
dr  3.87Tx10~® 267x10~° 160x10-% 9.86x1076 58ix107% 3.75x107°% 251x107% 1.65x107°
fr 214x107%  1.27x107%  6.38x10°*%  2.91x107%  151x107% 9.15x107°  4.34x107° 1.79% 1075
a7 1.093%10~%  159x10™% 1.23x10~% 836x1075 4.60x10° 1.98x1075 7.65x107% 3.35x10°°
hr 251x10~3  1.31x1073  475x10~% 8.31x1075 3.07x107° 1.09%107* 1.33x107% 6.99x107°




TABLE XVI: Single differential fonization cross sections (units 1071% ¢cm®) at collision energy E = 3.93 keV/amu

e(Ry) 0.019 0.012 0.013 0.016 0.018 0.021 0.024 0.028
so 92.16x1073  2.15x1073  2.13x103  2.11x1073 209x103 206x10~3 2.03x10~% 2.00%x10~3
po 161x1071 160x10~! 1.59%x10~' 1.57x107!  1.55x107'  154x107!  151x107!  1.49x10-!
do 285x10™3  283x10~3 279x10~3 2.76x10~3 272x10°3 267x107% 261x10~% 2.55x1073
fo  689x10°3  681x1073% 6£72x107% 6.61x1073 650x1073 6.37x107%  6.23x10°°  6.06x10°3
go 4.38x107%  4.33x107%  4.28x10™% 4.2ix107% 4.14x10~% 4.06x10~* 3.97x10~% 3.86x10~*
ho 524%10~3  5.17x10~3 5.09x1073  4.99x107% 48Tx1073 4.74x1072  459x107% 442x1073
pr 4.33%x107?  4.33x1072  4.33x1072  433x1072  4.33x107? 432x107% 431x107? 4.29x1072
dw 558%107%  551x107% 543x107? 5.3x107* 524x10™% 512x107% 4.99x10~* 4.84x10¢
fr 233%x1072  220%1072 2925%x107? 2920x10~% 2.14x10~% 208x1072 2.02x1072% 19431072
g 1.60x1073  1.59x103  1.57x107% 1.55%x1073 153x1073 151x10~% 1.48x10~% 1.45x1073
kot 152x10°2  150x1072  147x1072 1.44%x1072 141x1072 1.38x107% 134x107%2 1.30x1072

e(Ry) 0.033 0.038 0.044 0.051 0.059 0.069 0.080 0.093
3o 1.96x1073  1.92x10~3 1.87x10~3 1.82x10~3 1.77x10~% 1.7ix10~3% 165x10~% 1.58x10°3
po 146x10~Y  1.43x107%  1.39x10~! 1.35x10~! 1.30x10~! 1.24x10-! 1.18x10°! 1.11x10°!
do 240%10~3 241x10~2 233x1073 224x1073 214x107% 203x10~3% 1.91x1i0~3% 1.78x10°3
fo 588x10-3  5.70x107? 549x103 597Tx1073 504x1073 479x107% 454x107% 4.26x1073
go  3.74x107%  360x10™% 345x10°% 3.28x107*% 3.10x107* 290x107* 2.69x10~* 2.47x10~*
ho 429%10~3%  3.909x107% 3.73x10°3 3.45x1073 3.14x1073 280x10~% 246x107% 212x1073
pr 427x10~2  4.23x1072  4.18x1072  4.12x1072  4.03x107% 392x107% 3.77x107? 3.60x10?
dr 4.67x10™%  448x107* 428x107% 4.05x10™¢ 3.79x107%  352x10~%  3.23x107%  2.93x107*
fr 1.86x1072  1.77x1072 1.68x10°% 1.58x1072 1.48x1072 137x10~2 1.26xi0~? 1.16x1072
gr  141x1073  1.37x107%  1.32x107%  1.27x107% 1.21x107% 1.15x107% 1.07x107% 9.93x10~*
hr 126%10~2  1.22x1072 1.10x107? 1.15x1072 1.12x10~2 1.09x10~2 107x10~% 1.05x10°2

e( Ry) 0.108 0.125 0.145 0.163 0.195 0.226 0.263 0.305
so 151x10%  1.44xI1073  137x307% 1.20x103 121x103 112x10-% 1.02x10~2 9.13xi0~?
po 104x1071  0.60x1072 874x107% 7.84x1072 6.92x10~2 600x1072 5.10x1072 4.25x107?
do 1.65x1073  151x103 1.36x10~% 1.20x10~% 103x1073 867x10~% 7.03x10~* 550x10~¢
fo 3.96x1072  3.63x1073 3.23x1073 2.77Tx107% 225x10~% 1.70x10~% 1.21x10~° 875x10~*
go 225%107%  203x107% 18Ix107% 1.60x107* 1.37x107% 1.12x107% 851xI1075 580x10°°
ho 1.81%10~3  1.56x1073  1.39x10°3 1.33x10~% 1.36x10~% 143x10~3 143x10~3% 125x1073
pr 3.39x107?  3.15x107%  2.88x10~2 260x10°2 232x10°%? 207x107? 1.86x107? 1.69x107?
dn 261x107%  230x107% 1.98x10~% 1.68x10~% 141x10~% 1.15x10°% 9.27x10~% 7.28x10°°
fr 105x10°2  956x1073  8.62x1073 7.73x1073  6.84x103 593x1073  497x10°3 3.94x10°3
gr  9.07x107% 815x107% 7.20x10% 6.23x107% 528x10°* 440x107% 3.62x107*% 2.97x107*
hw 104%1072  1.02x1072 1.00xi07%2 G6.67x10~2® 907x107% 818x10°2 6.84x10 3 541xio—3

¢(Ry) 0.253 0.410 0.476 0.552 0.640 0.743 0.862 1.000
so 8.01x10™% 6.85x107% 5.73x10~% 473x10~* 383x10% 315x10°% 249x10* 1.91x10*
po 345%1072  272x107?  206x1072 147Tx1072 989x103 6.30x107% 3.84x10™% 215x10°3
de 4.19x10~%  3.17Tx107% 245x10~% 1.94%x10~% 150x10~% 1.04x10~%* 6.04x10~5 327x10°5
fo 7.10x10°%  681x107% 6.62x10~% 6.44x10~% 632x10™* 527x107%* 3.30x107% 1.97xi0~¢
go 2345x10°5  1.80x10°5 868x10% 401x107f 1.70x10°% 7.82x10°7 895x10°7 T7.89x10~7
ko 0.05x10~% 546x10% 351x10~% 280x10~% 267x10~% 372x10~1 257x10-% 1.38xi0~*
pr 157x1072  1.46x1072 134x1072 1.19x1072 103x10~%2 883x10~% 7.48x10~% 6.11x10°3
dm 551x10~% 394x105 260x10~5 158x10~5 920x10~% 587x10~% 398x10~% 264x10~ 8
fr 288x107%  1.87xI107% 1.04x10™% 4.97x107% 225x107* 1.17x107* 6.09x107° 247x107°
gr  245x10™%  2.02x10°* 1.61x107* 1.16x107* 6.99x107° 3.30x10~° 1.27x10~° 5.16x107°
hr 373x10°3  2.15x1073  9.22x107% 227%10% 231x10~° 836x1075 1.50%x10™% 1.07x10™*




TABLE XVIIL Single differential ionization cross sections (units 107*% cm®) at collision energy E = 4.25 keV/amu

£(Ry) 0.010 0.012 0.013 0.018 0.018 0.021 0.024 0.028
se 331x10~3  328x10~% 3.25x10-3 3.22x1073 3.19x10% 314x10~% 3.10x10~3* 3.04x107°
po 1.80x10~!  1.79x10~! 1.78x10°! 1.76x10~! 1.74x10~1 1.72x10°! 1.70x10"! 1.67x107!
de 3.08x10~% 395x1073 3.00x10~3 3.85x1073 3.79x1073 373x107° 3.66x1073 357x107°
fo  6.70x1073  664x1073 6.56x1072 6.48x1073 6.38x107% 6.27x1073 6.15x10° 6.02x10>
g 553x107%* 548x107% 5.43x10~% 537x107* 529x107% 521x107? 511x107* 500x1074
ho 760x10°3  T53x107% 7.44x1073  7.33x107% 721x107% 7.07x10™% 6.89x10~% 6.69x107°
pr 446x1072  447x10°2  448x1072  4.48x107% 449x107% 450x107%2 450x107? 4.50x10%
dar 6.78%x10~% B.70x10"% 6.61x10™% 6.50x10~% 6.38x10°* 625x10~¢ 6.09x10~* 5.92x107%
fr 3.04x1072  299x1072 203x1072 287x1072 279x10°% 271x1072 262x107% 2.52x1072
g 101103 1.90x10~% 1.88x10~2 1.86x10° 3 183x10~% 181x10~% 1.78x10~% 1.74x107%
hw 1.65%10~2  163x10°2 1.60x10~2 156x10~2? 153x1072 149x1072 145x107? 1.41x1072

e(Ry) 0.033 0.038 0.044 0.051 0.059 0.069 0.080 0.093
g0 298%10~2  202x10~2 2.84x1073 2.76x10"% 267x10"3 257x107% 246x1073 2.35x107°
poe 164x1071  161x10~1  1.57x107! 1.52x107! 147x107! 141x107! 1.34x107! 1.27x107!
do 348x10~3  3.38%10~% 3.26x1073 3.14x10~3 300x103 285x10~% 268x10™% 251x1073
fo  587x1073 571x107% 5353x1073 5.34x1073 514x107% 4.94x107% 472x107%  4.50x1073
go 487x10~%  4.71x10~% 4.54x10~% 4.34x10~% 412x107* 387x10°% 359x10™* 3.30x10~*
ho 6.46x10~3  6.18x107% 586x10~3 548x10~2 5.06x1073 458x107% 4.05x107% 3.50x1073
pr A50x1072  449x1072  4.46x10°?  4.42%107% 4.36x107? 4.28x1077 4.16x1072  4.01x107?
dn 572x107% 551x107% 526x10~% 4.99x10~% 4.70x10°* 4.38x107¢ 4.03x107% 3.67x107*
fr 242x1072  230x10~2  2.17x10°2 203x107% 1.89x1072 1.74x107% 1.59x107% 1.44x1072
gr  170x1073  1.66x1073  1.60x1077 1.55x107% 1.48x1073 141x107° 132x107° 1.23x1073
h 1371072 1.33x10-2  120x10~2 1.26x1072 1.23xi0~2 1.20x1072 1.19x10~% 1.18x1072

e{ Ry) 0.108 0.125 0.145 0.168 0.195 0.226 0.263 0.305
s 2935103 210%1073  1.97x10-%  184x103 171x1073 157x107%  143x10% 120x103
po L19x1071  110x1071 1.01x10°! 0.08x1072 B8.04x1072 6.99x1072 5.95x107% 4.96x1077
do 233%10™3  2.14x10~3  1.94x1073 1.73x10~3 151x10~3 1.20x10°3 107x10~% 854x10~4
fo  A426x1073 400x10~% 3.69x1073 3.31x107% 2.82x10~° 224x107% 161x107* 1.06xi0~?
go 200%x10%  268x10~¢ 2.37x10~% 206x10~% 1.77x107% 147x107% 1.17x107% 854x10°°5
ha 203%10° 3 241x10~%  1.96x10~3 1.64x10°3 147x10™2 145x10~3 1.48x10°3 1.45x10°3
pr 389%10~2 358x1072 3.30x1072 300x10~2 267x10°2 236x107? 208x107? 1.84x1072
dr 320x10~4 291x10~% 253x10~* 2.15x10~4 181x10~% 149x10°% 121x107* 9.57x107°
fr 120x1072  1.15x1072  1.02x1072 9.00x10°3 7.88x107% 6.81x1073 576x10°> 4.69x107?
gt 1.14x10°% 1.03x1073 0.16x10~* 7.99x107¢ 6.82x107% 569x107* 4.66x10 * 3.78x10°*
har 1.17x1072  1.17x10~2  1.16x10~2 1.14x10°2 1.09x1072 1.00x10~2? 874x10™% 7.07x1073

e{ Ry) 0.353 0.410 0.476 0.552 0.640 0.743 0.862 1.000
so 1.13%x103  9.78x10™% 82ix10~% 6.73x10~% 543x10°% 435x10™* 342x107% 262x10~*
po 4.04x1072  320x107%  245x31072  1.79x107% 123x1072 7.92x107% 4.82x1073  2.77x1073
do 654x10~% 483x10~% 2.51x10~% 258x10~% 192x10~* 137x10~% 855x10°5 4.60x10~5
fo  T12x107% 586x107% 576x107% 556x107* 524x107* 4.87x10°* 372x107* 2.32x107*
go 55ix10°%  305x10~° 146x10~5 6.44x10°% 291x10~% 145x10-% 1.08x10°® 1.10x10°®
ho 1.23x10~3  864x10™% 5923x10-% 3.22x10~% 224x10~% 280x10°¢% 3.37x107* 1.53x10~*
pw 1.66x1072  1.52x10~2 1.40x10~2 1.25x10°% 1.09x1072 935x1072 7.91x10° 6.53x1073
dr 737Tx10™° 541x10~% 3.7I1x10~5 2.34x10~° 140x10~3% 870x10°% 590x10~% 4.00x10~¢
fr o 358x107%  249x10™®  152x107%  7.87x107* 3.53x107*  159x107*'  7.97x107°  3.51x1075
gn  307x10~%  250x10~% 201x10% 1.51x107* 9.78x107° 507x107° 205x107° 7.78x107°
b 514x1073  3.19x1073 1.55x10~% 4.87x10~% 563x10°° 509x107° 149x10~% 1.42x10~*




TABLE XVIIL Single differential jonization cross sections (units 107 '® cm?) at collision energy E = 4.57 keV famu

e(Ry) 0.010 0.012 0.013 0.016 0.018 0.021 0.024 0.028
so AT2x1073  469x10-3  4.65x10~3  4.61x107% 456x1073  450x107%  4.43x107%  4.36x1073
po 1.99x10~1  1.98x10~1 1.97x10~1 1.95x10-! 1.93x10~! 1.91x107! 1.88x107! 1.86x107!
de  524x1073  519x10~% 513x107% 507x1073 500x107%  4.92x1073 4.82x1072 4.72x10°3
fo  642x1073%  6.38x107%  6.32x10%  6.26x107%  6.19x107% 6.11x107% 6.02x107% 592x10?
go  642x107%  638x10~% 6.34x10°¢ 6.29x107% 6.23x107* 616x107* 6.07x107* 597x107*
ho  9928x1073  9.22x10~%  9.15x1073 9.07x10~3 897x10~3 885x10~3 8.70x1073 8.52x1073
pr 460x1072  461x1077  4.62x107%  4.64x1072  465x1072  466x107% 4.68x1072  4.69x10?
dr  7TO95x10~% T.86x10~% 7.76x10~% 7.64x107* 75Ix107% T736x107% 7.18x107% 6.99x107*
fr 385x1072  378x10°? 3.71x107% 3.64x107% 3.55x107%  345x1072  3.33x107% 3.21x10?
gr  221x107%  220x1073  218x107%  2.15x10°%  2.13x107%  210x107*  2.07x10°%  2.03x107°
hr  182x1072  179%x10~2 1.76x10~2 1.72x10°2 1.68x107%2 164x10-? 1.60x10°% 155x1072

e(Ry) 0.033 0.038 1.044 0.051 0.059 0.069 0.080 0.003
so 428%107%  4.18x10~% 408x1073 3.96x10~3 3.83x1073 368x10°% 3.52x107% 3.35x1073
po 182x107!  179x107!  1.74x107!  1.69x10~' 1.64x107! 158x107* 1.51x107' 1.43x10°!
do  4.60x10~3  447x10~3 4.32x1073 4.15x1073 3.97x103 3.78x107% 356x1073 3.34x107°
fa  581x1073 569x107? 555x107®  541x107% 525x107%  5.09x107%  4.92x107%  4.74x10°?
gr  B86x107%  572x107% 555x10°% 5.36x107* 513x107% 487x107*  457x107*  4.23x1071
ho  830x1073  804x10~? 7.72x10°3  7.34x1073  6.88x10°% 6.34x107% 572x107% 5.03x1073
pr 460x107%  470x1072  469x1072  4.67x107%  4.64x1072 458x10°%  449x107%  437x1072
dr 677x10~%  652x10~% 6.24x10~% 593x10~% 5.60x107* 5.23x107% 484107  4.42x107¢
fr 307Tx1072  292x1072  275x1072 2.58x1072  2.39x107% 219x1072  1.99x107%  1.79x102
gt 1.99x107%  194x10™% 1.88x1073 1.82x1073 1.75x107° 167x107° 1.58x10°3 1.48x107°
B 151x1072  147x1072 143%x1072 1.39x1072 1.36x10~? 134x1072 1.32x1072 1.32x10?

£(Ry) 0.108 0.125 0.145 0.168 0.195 0.226 0.263 0.305
so 317TxI1073 298xi6~% 278x107% 257x1073  237x107%  216x107® 1.95x107% 1.75x10°°
po 134x107!  125x107!  1.14x1071  1.04x107' 921x107% 803x107% 6.86x10 % 5.72x10"?
do 309%1073  284x10~3 258x1072 2.32x10~3 205x10~® 1.77x107% 149x10~% 1.22x10°
fo  455%107%  4.35x107%  412x107%  3.82x10°3  343x1073  290x107% 2.25x107% 154x1073
go 3.86%x10~%  3.46x10~* 3.06x10°% 2.65x107% 2.25x10™% 1.88x107* 1.5i1x107% 1.15x107?
ho  428x107%  351x1073 278x1073  2.16x107%  1.72x107% 149x107% 143x107% 1.43x103
pr 4201072 398x1072  3.71x1072 3.39x107% 3.04x107% 268x10°% 233x107% 2.03x1072
dr  398x10~% 353x10°% 3.08x10~% 2.64x107% 223x107* 1.84x10™* 1.50x10 ¢ 1.20x10~*
fr 1.59x1072  140x107%  1.22x1072 1.06x10°2 9.12x107% 7.80x10=* 6.58x10°* 541x107°
gT 1.37x1073  1.25%10°3  1.12x1073 9.89x10~% 852x107* 7.15x10~% 5.87x10"* 4.73x10°*
R 1.33x1072  1.33x10°%  1.33x1072  1.32x10~2 128x107% 1.20xi0~%? 1.07xi0"2 8.88xi0*

£(Ry) 0.353 0.410 0.476 0.552 0.640 0.743 0.862 1.000
sa 1.54x10°3  1.33x10~3  1.12x107% 9.24x10% 742x10~% 586x107* 4.58x10°* 3.50x107¢
ps 466x1072  370x1072  286x1072 212x107%  1.49x1072 974x107% 596x10°* 3.45x1073
do 053x10~%  7.12x10* 5.10x107% 3.58x10°% 252x107%  1.76x107*  1.15x107%  6.44x107°
fo  950x107%  606x107* 5.11x107¢ 5.02x10°%  4.61x107% 420x107* 3.65x107% 2.59x10*
g T88x1075  469x107° 235xi075  1.03x10°° 449x107% 240%x107® 1.57x10°¢ 1.40x107°
hoe  1.35x10%  1.09x10~3 7.36x10~% 440x107% 252x107% 206x107* 3.11x107% 2.23x1074
pr 179x1072  160x1072 145x1072 1.31x1072 LIi5x107% 9.87x1073 832x107% 6.90x10°*
dr  9.36x10~° T7.0Ix10~5 4.95x10~% 3.23x10™° 1.98x10~% 1.23x107° 8.28x10°% 5.73x107°
Fr 4925x107%  3.10x10°% 203x107% 1.14x107% 541x107% 230x10~*  1.04x10°*  4.76x10°°
gr 379x10~%  304x107%  243x10~*  1.87x107*  1.28x107¢ 722x107° 3.15x107°  1.17x107°
Bt 6.71x1073  4.49%10~3  2.36x107% 8.86x107% 156x107* 250x1075  1.30x107* 1.68x10°4




TABLE XIX: Single differential ionization cross sections (units 107¢ cm?) at collision energy E = 4.89 keV /amu

e(Ry) 0.010 0.012 0.013 0.016 0.018 0.021 0.024 0.028
o 635x10~%  6.31x10~3  626x107% 6.21x10~% 614x1073 607x107% 5.99x10° 589x1073
po  218x1071  217x107!1  2.15x107Y  2.13%107! 211x1071  209x10~" 207x107!  2.04x107°
do 656x1073  650x10~%  6.44x10~3 6.36x1073  628x10°7 6.18x107°  607x1073  5.94x1073
fo  617x107%  6.14x1073  6.10x107%  6.05%x1073  6.00x 10-% 595x107% 589x107% 582x1073
go  692x10"% 690x10~* 6.87x107* 6.84x107* 6.80x107* 6.76x107%  6.70x10™* 6.63x10°*
ho  905%i0~3  002x10-3  0.80x10°? 9.84x10~3 979x107% 9.71x107% 9.62x107%  9.350x1073
pr A83x1072  484x1072  485x107? 486x10°% 4.87x107?  4.88x 1072 4.89x10°%  4.91x1072
dr 006x10~% 897x10~* 885x10°% 8.72x10~% 858x10~* 8.41x107% B822x10°* 8.00x107*
Fr ATAx1072  4.67x107%  450x1072  4.49x1072  439x1072  4.27x 1072 4.13x1072  3.98x1072
gr  250x107%  248x107%  246x107%  244x107°  241x107%  2.38x 1073 235x107% 2.31x1073
e 204x10-2  200x10-2  1.97x1072 1.93x1072 188x1072 1.84x107%2 1.79x107% 1.74x107?

e( Ry) 0.033 0.038 0.044 0.051 (.059 0.069 0.080 0.093
o 579x10~% 5.66x10-3 553x10°? 537x1073 520x107% 501x107% 4.80x10°® 4.57x107°
po 200x10°1  196x107! 1.92x107! 1.86x107! 1.81x1i07! 1.74x10~"  1.67x10~! 1.58x107!
do  580x1073 564x103 545x107% 5.25x1073 503x10? 4.79%107% 452x107%  4.23x107°
fo  574x1073 566x107% 556x107%  546x107°  5.35x 102 5.23x10°?% 511x107%  4.97x1073
g0 655x107%  645x107%  6.32x107* 6.16x107* 5.97x 1074 574x107% 546x107* 5.13x1074
ho  935x10-%  0.15x10-° 8.00x10~2 8.58x10~% 818x107% 7.68x10~% 7.08x107% 6.37x107°
pr 4.92x1077  492x1072  4.92x1072  4.92x107%  4.80x 102 4.85x10°% 4.79x1072  4.68x107*
dm 7TTEx10-4  TA8%10~% T.17Tx10~% 6.84x107% 646x107% 6.05x107* 5.6Ix107* 5.15x107*
Fr 381x1072  3.63x10°%  343x1072 321x1072 298x107% 2.73x 1072 248x10°2  222x1072
gr 226x1073  221x107%  2.15x10°%  2.08x107® 2,01 x1073  1.92x107% 1.83x107% 1.72x107°
hr 169%10-2 164x10~2 1.60x10~2 1.56x10~2 1.53x102 151x1072 150x107% 1.50x10 2

£(Ry) 0.108 0.125 0.145 0.168 0.195 0.226 0.263 0.305
so 439%10~-3  406x10~3 378x10°3 3.40x10°3 3.20x107% 290x10% 260x107% 2.31x1073
po 149%x1071  1.38x10~!  1.28x107! 1.16x107! 1.04x107} 9.10x10"2  78Ix10"2 6.54x107?
do 303%10-3 3261x10-3 3.20x1073 2.95x10~% 2.62x10°3 228x10"% 1.95x107* 1.62x10°?
fo 483x107%  4.66x107%  4.48x10°% 4.24x107%  393x107%  3.49x 1073 289x10°3 2.16x1073
g0 4T4x10~%  43ix1077  3.83x107¢  3.34x107% 2.84x107¢ 235x107%  1.90x 1074 1.47x107¢
ho  555x10-3  465x10°% 3.73x107% 2.86x10~% 213x107® 1.64x10~3 140x107* 1.34x10?
pr 454x107%  434x1072  400x10°? 377x1072  34Ix1072  3.02x 1072 262x10°2  2.25x1072
dr 465%10-% 4.15x10~* 363x10% 3.13x10~* 265x10~% 220x107* 1.80x107* 1.45x107*
fro 196x1077  171x107%  1.48x1072  1.26x1072 1.07x 10-2  897x10°3% 748x10~% 6.15x10°°
gr 161x107%  148x10%  1.34x107%  1.19x107% 1.03x107° 8.73x107% 720x10~* 5.80x10*
h 151x10-2 152x10-2 1.53x10~2 153x10~2 149x102 141x107? 128x107% 1.08x10°?

e(Ry) 0.353 0.410 0.476 0.552 0.640 0.743 0.862 1.000
so 203x10~3  1.75x10~3  148x10~% 1.22x10~% 9.82x107% 7.73x107* 5.98x107* 456x10°*
po 534%10-2 4924x10-2 3.28x10~2 245x107% 175x107% 1.17x10°% 727x1073* 4.22x10°°
do 190%10~2 O86x10~4 7.15x10~% 4.95xi0~% 3.35x107% 226x107% 148x107* 8.73x107°
fo 141x107%  815x10°% 5.23x107% 4.59x107*  430x107%  3.71x 107*  328x10~*%  2.65x10°*
go 105%104 663x10-5 354x10~5 1.50x1075 6.69x107% 349x10°% 234x107° 1.81x10 °
he  1.30x10~%  1.15x107% 872x107% 5.65x107%  321x107% 1.92x107% 239x107* 2.66x10 4
pr 194%10-2  170x10~2 1.52x1072 1.36x10~2 1.21x1072 1.04x10°? 8.74x107% 7.25x10 3
dr 114x10%4 868x10-5 6.28x10~° 4.23x10~5 266x10~° 1.65x10™° 111x107% 7.81x10°°
Fr 490x107%  3.70x10°3  2.55x107%  154x107%  7.83x107* 337x107% 1.39x107% 6.18x107°
gn A461x10~% 365x10—% 2.89x10~% 2.24x107% 160x10% 9.65x107° 456x107° 1.72x107°
e 844%10~3  581x10-3  3.34x1073  1.43x10°3  343x10™% 223x107° 1.01x10* 1.81x107*




TABLE XX: Single differential ionization cross sections (units 107 cm?) at collision energy £ = 5.21 keV/amu

e( Ry) 0.010 0.012 0.013 0.016 0.018 0.021 0.024 0.028
sG 8.19x107% 8.14x10~3 808x10~3 8.01x10~3 793x10°% 7.84x10~3® 7.73x10~3 T.61x1073
po 236x1071  2.35x107%  233x107t  2.32x10~!  230x1071  227x107%  2.24x1071  2.21x1071
doe T91x10°3 784x1073 777x1073 7T68x10™3 759x1073 747x107% T7.35x10°% 7.20x10°3
fo  614x10%  6.11x107% 607x107% 6.03x107% 599x10~2 584x10~° 589x10~% 5.83x1072
go  T04x107% 7.03x107% 7.03x107% 7.01x107* T7.00x107% 698x10~! 6.96x10~* 6.92x107*
he  9.73x107% 9.73x107% 973x1073 9.73x1073 9.72x1073 969x1072 066x1073 961x1073
pr 521x107% 521x1072? 521x1072 52Ix107? 5.21x107? 522x107? 522x1072 522x1072
dr 1.01x1073  998x10~% 086x10~% 9.71x10~% 955x10~% 037x10~% 917x10~% 893x10~*
fr 571x10°2  5863x107% 553x1072 543x107? 530x1072 516x1072 5.01x1072 4.83x1072
gn 27Tx107%  275x107%  273x1073  2.71x1072%  268x107%  265x107% 261x1073 257x1073
har 231x10°%  227x107%2  223x1072  218x1072  214x10~2 208x107% 203x107% 1.97x10~2

£{ Ry) 0.033 0.038 0.044 0.051 0.059 0.069 0.080 0.093
s 748x10°3  7.33x1073 T.15x1073 6.96x10~3 6.75x1073 65Ix107° 625x107% 596x10°3
po 218x1071  2.13x107!  209x10~! 2.03x107! 1.97x107! 1.90x107! 1.82x107! 1.73x1071!
do TO04x10~3  6.85x1073 6.64x1073 641x1073 6.15x107% 586x10~3 554x10~% 520x10-3
fo  57Tx1073  570x1073  5.64x10™% 556x107° 549x107% 541x107% 5.32x107* 5.23x1073
go 6.88x107%  6.82x10™% 6.75x107* 6.65x107% 6.52x107% 6.35x107*  6.13x107% 5.85x10~*
ho 053x10°3  942x10~% 026x10~3 9.05x10~% 875x10°% 837x1073 78TxI0? 7.24x10°3
e 529x10°2  522x107% 521x1072 52x10~2 518x1072 514x1072 508x1072 4.99x102
dr  867Tx107% 837x107% 804x10~% 767x107% T726x107* 6.82x10~% 6.34x10~* 5.83x10*
fr 4B4x107%  442x1072  4.18x1072 3.92x1072? 364x10? 335x107% 304x107% 2.72x10°2
gr  252x107%  246x107% 240x10~3 233x107% 225x107% 216x107% 206x107% 1.95x1073
har 1.92x102  1.86x1072 1.81x107% 177x1072 1.73x1072 171x107%2 1.70x1072 1.70x10~2

£( Ry) 0.108 0.125 0.145 0.168 0.195 0.226 0.263 0.305
s 565x103 531x1073 496x1073 4.58x107% 4.19x1073 3.79x107% 3.39x10~3 2.99%x10-3
po 1.64%10~%  1.53x10°'  1.41x10~1 120x10~1 1.16x1071 102x10~! 877x1072 7.38x10~2
do 483x10~% 444x10°3 404x1073  3.63x1073 3.22x107% 281x107% 24I1x10™3 2.03x10~3
fo 511x1073  4.98x10™2 481x107° 4.60x1073 4.32x1073 3.94x107% 341x1073 2.73x10°3
ge  551x10~% 509x107* 4.61x107% 4.07x107* 349x10~* 291x10°% 235x10°* 1.82x10*
ho 647x10~3  557x1073  4.59x103 359x1073 267x1073 194x1073 1.47x1073 1.27x1073
p 4.86x1072 468x1072 444x1072 4.14x1072 3.77x10°2? 336x10~%2 2.92x107? 250%x10?
dr  520x107%  4.73x107%  416x10~% 3.60x10~% 306x10* 255x107% 2.10x10~* 1.69x10™*
fr 240x107%  208x1072 1.78x107? 151x1072 1.26x1072 1.04x1072 855x107> 6.96x 1072
gr  183x107%  1.69x1072 1.55x10°3 1.38x107% 121x107% 104x107% 8.63x10~* 6.98x10~*
hx 1L79%1072  1.74x1072  1.76x107%  178x1072% 1.73x1072 185x107% 151x1072 1.30x1072

e(Ry) 0.353 0.410 0.476 0.552 0.640 0.743 0.862 1.000
so 261x1073 224x1073 1.80x1073 156x1073F 1.26x1073 992x10~% 7.B4x10~? 5.79x10~%
po 6.04x1072  481x1072 3.72x1072  2.79%xi02 201x107? 1.37x107? 870xI10~% 5.11x10°3
do 1.65x10~% 120x10~3 052x10~? 666x10~% 4.45x10~% 290x10~% 1.87x10—% 1.13x10~¢
fo 1.94%x1073  1.18x107% 659x107% 452x107% 4.06x107% 348x107* 2.89x10~% 249x10~*
g0 1.33x107¢  8.80x1075 4.99x10~° 236x10~% 9.80x10~% 473x107% 3.23x10-% 239x10-®
ho 1201073 1.10x1073 9.01x10~% 6.38x10~% 3.80x10~% 216x10~% 1.91x10~* 249x10~¢
pr 213x1072  1.82x1072 160x1072 142x10~% 195x1072 1.08x1072 9l4xI10—3 759x10~3
dr 1.34x107%  1.04x107% T.64x10~5 528x10~% 34Ix10~5 215x10~5 143x10~5 1.02x10~5
fr 556x1073  427x1073 3.06x1073 1.96x10~% 1.07x107% 483x107% 1.92x10™% 7.92x10~°
gr  552x107%  4.33x10% 3.39x107% 263x107* 1.92x107* 123x107* 6.25x107° 247x10°°
s 1.03x1072 7.36x107% 447x1073 2.1Ix1073 $29x10~% 599x107° 6.72x107° 1.81x10~*




TABLE XXI: Single differential ionization cross sections (units 107% cm?) at collision energy E = 5.53 keV /amu

e(Ry) 0.010 0.012 0.013 0.016 0.018 0.021 0.024 0.028
5o 1.03x1072  1.02x1072 1.01x10"% 1.00x1072 093x10~% 982x1073 —3 -3
po 2.55x107Y  253x107'  25Ix107!  2.50x1071  2.47x1071 2.45§ }8—1 g:gg:;g—l ggg: ig—l
do  9.24x 10:2 9.17% 10—2 9.09x10%  9.00x10 % R890x10~3 878x10~3 8.64x10-3 8.48x103
fo  649x 10_4 6.45x 10—4 6.40x10%  £.35x107® 620x10° 6.22x103 6.16x10°3 6.09x1073
go  B691x 1()&3 6.91x 10—3 6.91x10~%  6.92x10~% 6.92x10~% 6.92x10~%* 6.92x10~* 6.92x10~¢
ph;: g_%i 184 g_ggi }gd g.ggx ig:z 9.10% 10:2 9.12x 10:2 9.13%10~2  0.14x1073 9.14x1073
P 1:10x10‘3 BT 1.ngm_3 ?.;zxm_s 5.73% 10_3 5.71x10_§ 569x10™2 5.67x107?
o 109x o 6.54x o 06x 14:1_2 1.04x 10_2 1.02x10~ 1.00x1073  9.77x10~%

; R 2 654x10” 6.42x 10 6.28% 10 6.13%x1072 5095%x10~2 5.75x102
gm  3.03x10 3.01x10 209x107%  2.96x107° 293x107% 290x107% 286x10~° 281x10~3
ha 263x1072  258x1072 253x1072 248x107% 243%107? 237x1072? 230x1072 2.24x10-2

&{ Ry) 0.033 0.038 0.044 0.051 0.059 0.069 0.080 0.093
3o 9.37x107%  0.17x10°% 896x10°% 8.72x1073 846x10~3 8.17x1073 -3 —3
po 235x1071  230x107!  225x107!  2.20x10°!1  213x10°!  2.06x 10*1 I:ggi }8*1 Iggi ig—i
do 8.30% 10:2 8.09x% 10—2 786x107%  7.60x1073 730x107% 897x107% 6.61x103 6.21x 10-8
fo  6.02x 10_4 5.9.5><10—‘1 588x10~3  581x10~% 574x10~% 567x10~% 5.61x10~% 5.53x10°3
gcr g,?é X 10_3 6.90><10_3 6.87x 10:: 6.83x107%  6.76x107% 6.67x107* 6.53x107%  6.33x10°4

o 5.65x18“2 9.08x% 1072 9.01x 1072 8.89x10°3  871x107% 844x1073 BO6x10°% 756x10°3
er g.48>< o g.tlagx 1074 5.60x 10_4 5.57x 10-2 552x1072 547x1072 540x1072 531x102
o 5.53210_2 5.28§ %8-2 g.gi X 10_2 8.42x 10_2 7.99x 10—3 751x107%  7.00x10~% 6.45x104

) - . ~ 01x 10_ 4.71x10 4381072 4.04x1072 3.67x1072 329x10"2
gt 2.76x10 2.70x10 264x107%  2.56x107°  248x107% 2.39x107%  2.29x1073  217Tx1073
hr 217x107?  2.31x1072  2.05x10°2  200x1072 196x1072 193x%10~? 1.92x10~2 1.93x102

e(Ry) 0.108 0.125 0.145 0.168 0.195 0.226 0.263 0.305
e 7.12x107%  6.71x107%F 627x107% 5.81x10~% 5.32x107% 482x10°? -3 —3
po 1.78x1071  167x1071 154x10~% 1.41x10! 127x1071 1.12x 18*1 3232§ igﬁz g"éii 18—2
do  5.78x 10:2 5.33x% 10—2 485%10-3  4.36x10~3 386x10~3 337x10~3 2.90x10~3 2.44x10-3
fo  545x 104 5.33x 10:4 518x107% 4.97x107% 4.690x10™% 4.31x10~% 381x10~% 3.18x1073
gg g.g’rx 10_3 5.72x 10_3 528 10™% 4.76x107% 4.15x107* 351x10~* 285x107% 2.93x10~¢

) 1x10_2 6.11x10 ; 519x1073  4.18x1073 3.18x107% 2.31x10~% 1.67x10~% 1.30x10°3

zw 5.18x 10_4 5.01><10_4 4T8x 1072  4.48x1072 4.12x1072 3.70x1072  324x1072 277x102
T 5.86 10_2 5.26x10 ; 464x107%  4.03x107% 344x107* 288x10¢ 238x10~¢ 1.93x10—*
fr 290x 1073 252x107%2  215%x1072  1.80x1072 1.49x107? 121x1072 981x10~% 7.89x10~3
gr  2.04x10 1.90x103  1.75%x107%  1.58x107% 140x107% 120x107% 1.01x10~* 8.23xi0~*
hrt 1.95x1072  1.97x1072 200xi0~2 2.01x1072 199x1072 191x1072 1.76%x1072 1.53x10?

e( Ry) 0.353 0.410 0.476 0.552 0.640 0.743 0.862 1.000
so 3.20x10™3  280x1073 235x1073 1.94x1073 157x107% 124x107° —4 —4
po 6.78%1072 542x1072 420x107? 3.15x107? 228x10~? 1.58x 10—2 ?:ggﬁgﬂ E'ggi 18*3
do 201x 10:: 1.60% 10-2 121x10-3  861x10-% 577x10~% 371x10~* 2.33x10~% 1.42x10~*
fo  241x 10_4 1.59><10-4 9.04x107%  5.12x10~%  3.90x10~% 3.37x10~* 265x107* 224x10*
9o 1.65x10_3 1.12x 10—3 6.68x10~°  3.32x107° 141x10°° 627x10°°% 4.11x10°° 3.08x10-°
ho 1.14x 10_ 1.02x1073%  862x10~*% 6.46%10~% 4.24x107% 245x107* 1.79x10 % 206x10~*
o 2.33x1072  197x1072 1.69x1072 1.48x1072 130x1072 1.13x1072 954x107% 7.91x1073
dn 1.54x 10:: 1.20x107%  8.99x10~% 6.37x107° 4.22x107° 2.69x1075 1.79x10°5 1.28x10-5
fr 627x10 486x107% 356x10°3 238x107% 138x107* 6.65x107* 267x107¢ 1.03x10~*
gr  652x107% 508x10™* 3.93x107* 3.03x107% 225x107* 1.50x107% 8.16x107° 3.43x1075
har 1.24x1072  908x1073 575x1073 292x1073 1.02x1073 151x107% 398x10~° 1.68x10*




TABLE XXII Single differential ionization cross sections (units 107*¢ ¢cm®) at collision energy £ = 5.85 keV/amu

£(Ry) 0.010 0.012 0.013 0.016 0.018 0.021 0.024 0.028
so 197x10-2  1926x10-2 125x10~2 1.24x10~2 1.22x107%2 1.21x1072 1.19x10°2 1.17x1072
pe  272x1071  27ix1071  269x107!  2.67x107'  2.65x 10~ 262x10~!  259x107!  256xi07!
do  105x10-2  1.05%10-2 1.04x10~% 1.03x10~2 102x10? 101x1072 9.91x107% 9.74x1073
fo  725x107%  7.19x1073  7.12x107%  7.04x107®  6.96x107% 6.87x 1073 677x107%  6.67x103
go  6.69x10~% 6.60x10~% 670x10°* 6.71x107% 672x107%  6.73x 1074 6.74x107%  6.75x1074
ho  838x10-3 841x10~2 843x1073 846x10~% 849x1073 852x10~® 855x107% 857x 1073
pr 660x1072  6.57x1072  6.54x1072  6.50x107>  6.46x 102 641x1072 6.36x1072 6.31x1072
e 1.48x10-3  1.17x10~3 1.15x1073 1.14x10°% 1.12x1073 1.10x10~% 1.08x107® 1.05x1073
fr T83x107%  TM2x107%  761x1072  7.47x107%  732x107%  7.15x 1072  6.95x1072 6.73x10°2
g 328x1073  3.26x107% 324x107%  32ix107%  3.17x107%  3.14x 1073 3.10x1073  3.05x1i03
b 2.07x10~2  2.02x10~2  2.87x107? 281x107% 274x10°? 267x107% 2.60x107%  252x10°?

£(Ry) 0.033 0.038 0.044 0.051 0.059 0.069 0.080 0.093
<o L15x10~? 1.13x10~2 1.10x10-2 1.07x10~2 1.04x10~2 9.99x10~% 90.60x10™% 9.17x1073
po 252x1071  247x107!  242x107!  2.36x107! 229x10~1  221x107!  212x1071  203x107!
Js  055x10-3  0.33x10~2 008x10-3 8.79x10~3 847x107% 8.11x107% 7.71x107% 7.27x1073
fo  657x10~3 646x1073 6.36x107% 6.26x107% 6.17x107° 6.08x 1073 6.00x10™% 593x107%
g B76x107%  6.77x107%  6.78x107*  6.78x107%  6.77x107!  6.74x 10°%  667x107%  6.57x1074
b 853%10°3  857x10°3 854x10~3 847x10~% 835x1073 8.16x107% 7.88x10°® 7.49x1073
pr 625x1072  6.19x107%  612x107%  6.05x1077 597%1072  5.89x10~? 5.79x1072 5.67x107*
I 102x10-3 087x10~* 950x10-% 9.08x10~% 863x107¢ 812x107* 7.58x107* 7.00x107*
fr 648x107%7 620x10"2 590x1072 556x1072  5.19x 1072 479x1072  4.37x1072 3.92x1072
gr  299x107%  293x107%  286x10% 2.79x107°  270x 1073 2.60x1072  249x1073  2.38x107°
e 245%10°2  2.37Tx10-%  230x10~2 2.24x10~2 220x10% 2.16x107? 215x1072 2.16x107°

£(Ry) 0.108 0.125 0.145 0.168 0.195 0.226 0.263 0.305
s 872x1073  823%10~% 770x1073 7.15x1073 657x107® 596x1073 533x1073  470x107?
po 1.92x10°!  1.80x107!  167x107! 1.53x107! 1.38x 10-1  1.23x107!  1.07x107! 9.10x107?
doe  679x10-%  6.26x10-3 571x107% 5.14x107%  455x107% 3.97x107% 3.41x107%  2.88x107°
fo  585x10~ 575x10% 560x107% 5.39x107°  5.08x107°  4.68x 1073 4.15x10~%  3.52x107%
go 640x10-% 6.15x10-% 579x104 5.33x10~* 476x10~* 410x107* 3.39x10°* 268x107*
ho  605x10-%  B27x1072 544x10~3  4.51x107% 355x107% 265x107%  1.93x107%  1.45x107%
pr 553x1072  5.34x10°2  511x107% 4.82x1072  446x1077  4.03x 1072 355x10°2 3.04x1072
Ir  638x10—% 5.74x10~% 508x10~* 4.43x107% 379x10°% 3.18x10* 2.63x107* 214x107*
fro 347x10~7  3.01x1072  257x107%  215x1072  176x107%  1.42x 1072 1.13x10°%2 8.98x1073
gr  224x107%  210x107%  1.94x107%  1.76x107% 1.57Tx 10-%  1.37x1073  1.16x107% 9.52x10~*
hr 248x10-2  2.99x10-2  225x107% 2.27x107? 226x1072 218x107? 202x107% 1.78x107?

e(Ry) 0.353 0.410 0.476 0.552 0.640 0.743 0.862 1.000
so A07x10-3  346x10~3  289x10~3  2.37x1073  1.92x107%  1.52x107%  L1I7xI0°  8.80x1677
po T53x1072  6.04x1072  470x1072  353x107%  257x107 1.79%1072  1.18x1072 T.15x1073®
o 238%x10°3  1.01x10-3 148x10~3 1.07x10~% 7.31x10™* 467x10* 288x107* 1.75x10 *
fo  278x107%  1.97x107%  1.20x1073  6.44x10™%  4.00x107* 3.27x 10%  255%x10%  2.00x10*
go  201x107% 139x107% 8.60x10~° 4.49x107°  1.96x 1075  833x10~% 4.99x10~% 3.81x10°°
ho  1i8x10~3 9.96x10~% 813x10~% 6.15x107* 424x10°* 259x107%  184x107% 1.79x107*
pr 256x1072  213x1072  1.80x1072 1.55x107% 1.35x107%  1.17x 1072 9.93x10~% 8.23x1073
e 1.72x10~%  1.35x10~%  1.03x107* 743x10° 504x1075 3.27x107° 218x107° 156x107°
Fr 7T06x107%  547x1073  407x107%  2.81x1673  1.72x1073 8.80x10~* 3.66x10~* 1.35x10~*
gt 7.58x107*  5.89x107*  452x107%  3.46x107*  2.58x 1074 1.77x10~%  1.02x10°%  4.59x107°
b 146x10~2  1.00x10-2 T17x10°% 3.87x10~3 15Ix10~® 306x107* 2.86x10°% 146x]0~*




TABLE XXIII: Single differential ionization cross sections (units 107 ¢m?®} at collision energy E = 6.17 keV /famu

£{Ry) 0.010 0.012 0.013 0.016 0018 0.021 0.024 0.028
so 155%10-2  154x10~2 152x10~2 151x10°2 149x10°? 147x107% 145x107%2 1.42x10~2
po 200%10-1 2.89x10-! 287x10°! 2.85x107! 2.82x10°! 279x107' 2.76x107! 2.72x107!
do 1.18x10~2  1.17x10~2  1.16x10~2 1.15x10~2 1.14x10"2 1.13x107% 1.11x10°? 1.10x1072
fo  834x107% 826x1073 817x107% 8.06x10 % 7.95x107° 783%1073  769x1073 7.55x1073
g0 653x10™% 653x10~% 6.53x10 % 6.53x10~% 654x107% 6.54x10% 655x107*  6.56x10¢
ho  8.23x10-3  825x10°3 827x10~3 8.20x10~% 831x10°? 832x10% 834x107® 8.35x1073
pr 768x10-2 T.63x10°2 T7.57x102 7.50x1072 7.42x10°? 7.34x107% 7.24x107% 7.15x1072
dr 125%10-3  124x10~3  1.22x10~3 121x107% 1.19x10°3 1.17x10~% 1.14x10~% 1.11x1073
fr 8.06x10-2 8.85x10~2 872x10"2 858x10°2 841x10-2 822x107? 8.01x107? 7.76x107*
g 364x10~% 351x10-3 3.49x10~3 3.45x1073 342x10-% 3.38x107% 3.33x1073 3.28x1073
har 333x10-2 328x10-2 321x10~2 3.14x10°2 307x10~2 299x10~? 290x107? 2.82x1072

£(Ry) 0.033 0.038 0.044 0.051 0.059 0.069 0.080 0.093
so 139%10-2  1.36x10~2 1.33x10~2 1.20x10°2 125x10~2 1.20x107% 1.15x107? 1.10x1072
po 5 68x10-1  283x10-! 258x10°1 25Ix107! 244x107! 2.36x10°! 227x107!  2.17x10"!
do 108%10~2  105x10~2  1.03x10°? 90.98x10~% 964x1073 90.26x10°3 883x10~% 8.35x1073
fo 740x10-2  T25x10~3  7.00x10°2 6.94x10°% 6.80x10~% 6.67x107% 655x107% 6.44x1073
go  658x107%  659%x107% 6.61x10"* 6.63x10°¢ 6.64x107* 6.65x107%  6.64x10* 6.61x107*
ho R.35%10-3 8.34x10~% 831x102 824x10-3 8.12x1073 7.95x10°% 7.69x10~% 7.33x1073
pr 7 04x10-2  6.92x10~2 6.80x102 6.68x10°2 6.55x1072  6.41x107% 626x107% 6.10x1072
dm 108x10~3  1.05x10~3 1.01x10™3 9.67x10~* 9.19x10~% 866x10™% 809x10~* 7.48x107*
fr 749%10-2  T7.18x10~2 684x10°2 647x1072 6.05x10~2 561x107? 513x107% 4.62x1072
gr 399%10-%  3.15x10-% 3.08x10~% 3.00x10°3 29I1x1073 280x107% 269x10% 2.57x1073
har 273x10-2  264x10-2 256x1072 249x10-2 243x1072  239x10°2 2.38x107% 2.38x10°?

e(Ry) 0.108 0.125 0.145 0.168 0.195 0.226 0.263 0.305
sor 105x10~2  987x10-? 025%x103  8.60x107% 7.92x10°% 7.20x107% 646x107% 570xi0~3
po 206x107!  1.93x10°7  1.80x107! 1.65x107' 149x107!  1.33x 1071 1.16x107Y  9.95x10°7?
do 7 8% 103  T24x10-3 6.62x10-3 5097x10~% 520x1073  4.62x107% 3.96x107%  3.34x10°3
fo 6.234x10-3 6.23x10~% 6.08x103 58x1073 554x1072 510x107% 452x107% 3.83x1073
go 652%10-%  6.37x10~% 6.12x10~% 5.76x107% 526x10¢ 4.63x107% 391x107*  3.14x107*
ho  684x10-2 621x10-3 545x10™% 4.59x1073  369x107% 2.84xi07% 214x107®  1.65x1073
pw 509x10-2 571x10-2 546x10°2 5.16x1072 4.79x1072 436x10°2 386x1072 3.33x 1072
dm 684x10~% 6.16x10~1 547x10~% 4.78x107% 4.10x10°% 346x107! 287x107¢ 2.34x107*
Fro 410x107% 3571072 3.05x107?  254x107%  2.08x107? 1.67x1072  1.31x107%2 1.03x1072
g 243%10°%  298x10~2  21ix10~% 1.93x1073 1.74x10~3 153x107% 131x107% 1.08x1073
ha 5 A1x10°? 246x10-2 251x10~2 2.54x10°2 253x1072 246x1072 2.30x1072 2.05x1072

£(Ry) 0.353 0.410 0.476 0.552 0.640 0.743 0.862 1.000
30 404%10~2  419x10~3  340x10°3 286x107% 230x1073 1.82x107% 141x10% 1.06x1073
po RO8x10-2? 6.68x10-2 522x10~2 3.93x1072 286x10°2 201x1072 1.34x1072 8.28x1073
do  2.77x10-3  224x1073 1.75x10~3 1.30x1073 900x10~* 5.80x107% 354x107*% 211ix107*
fo 307x107%  226x1073  147x107% 82I1x107* 447x107% 3.20x 107%  250x10% 1.83x10~*
go  2.39x107%  169x107% 1.08x10% 588x107° 267x107° 1.1lx 1075 595x10°%  4.51x10°°
ho 132x10-3  107x10~3 8.15x10~% 5.83x10~% 4.03x107* 254x10* 185x10~% 1.76x10*
pr 2.80x1077  232x10°7  192x1072  1.63x107? 140x107% 121x1072 1.03x 1072 8.55%10°2
dm 189%10~% 1.49x10~% 1.15x107% 846x10~5 587x10~° 388x10°° 259x1075 1.85x10°°
fro 796x10°%  6.12x10°%  459x1073  3.25x107%  207x107°  1.12x1073 4.90x10™* 1.79x1074
gr  B68x10%  676x107*  5.16x107¢ 391x107¢ 292x107¢ 2.05x107* 1.24x107%  591x107°
hr L70x10-?  1.20x1072  872x1073  4.93x107%  211x10°3 527x107% 4.25x107%  1.20x107*




TABLE XXIV: Single differential ionization cross sections (units 107*® cm?) at collision energy F = 6.49 keV/amu

s(Ry) 0.010 0.012 0.013 0.016 0.018 0.021 0.024 0.028
so 188x10~2  186x10~2 1.85x10~2 1.83x10-2 180x10~2% 1.78x1072 1.75x10°2% 1.72x10°2
po 307x107Y  306x10”' 3.04x107! 3.02x107!  299x10~! 296x10~! 2.93x10~! 289x10~?
do 1.29x10°2  120x1072 128x1072 1.27x107? 1.26x10~%2 124x10~2 1.23x10~2 1.21x1072
fo 981x107% 951x10°% 940x103 9.27x10°% 9.13xI07% 8.98xI107 881x107% 8.63x10°3
go  654x107%  653x107%  652x107%  6.50x107% 649x107¢ 6.48x107% 648x10°* 647Tx10°¢
ho 890xi0~% 88Ix10~3 8901x10~% 892x10~3 892x10% 89YI1x103 BY0xI0 3 888xID3
o 9.04x10°2  8.96x1072 886x1072 8.76x102 8.64x1072 851x107? 8.36x1072 8.21x10 2
dir 131x1073  1.30x1073 128x1073 1.27x10™3 1.25x10~3 123x1073 120%x1073 1.17x10~3
fr 1.01x10~'  1.00x10~1 9.89x1072 9.73x1072 955x107% 0935%1072 9.12x10~% 885x10~?
gr  381x107%  378x107% 3.75x107% 3.7Ix107% 367x107° 3.63x107% 358x10~% 3.52x1073
ha 369x1072 363x1072 356x1072 3.48x1072% 3.39xI0% 3.30x1072 3.20x10~%2 3.10x10°2

e(Ry) 0.033 0.038 0.044 0.051 0.059 0.069 ©.080 0.093
so 1.68%x10~2  1.64x10~2 1.60x10°2 1.55x10°2% 149x1072 144x10™2 137x10~% 1.31x10~?
po 284x1071  279x1071  274x1071  2.67x107t 259x107t 251x1071  241x107!  231x10-%
do 1.19x1072  1.17x1072  1.14x1072  1.11x1072 1.08x1072 1.04x1072 90.04x10~% 044x10~3
fo  844x107%  824x107% 803x107% 7.82x107% 7.62x107% 743x10°3 7.25x10° 7.08x10°°
go  647x107%  6.47x107% 647x1071  6.49x10~%  6.50x107%  652x10*  6.54x107*  6.54x10~*
ho 885x10™3  R.79x1073 8&71x107? 860x10°3 843x10°3 820x10°2 7.88x10"% 746x103
pr 8.04x107%  T.86x1072  7.67x1072 7.47x1072 7.27x107? 7.06x1072 684x10°? 6.62x1072
dn 1.14x1073%  1.10x107%  1.06x107% 1.02x10°3 9.68x10~* 9.14x10% 854x10% 7.91x10*
fr 855x10™2 8.22x1072 7.85x10~2 743x10~2 6.98x10~2 648x1072 5O95%x1072 5.38x10~2
gr  345x1073  3.38x10°% 330x10%  3.21x107% 311x107°% 3.00x107% 2.88x107% 2.75x10®
Er  300x107%7 200x1072 28ix1072 2.72x1072 265x107% 26Ix1072 259x10~? 2.59x10~2

£{Ry) 0.108 0.125 0.145 0.168 0.195 0.226 0.263 0.305
sa 1.24x1072  1.17x1077  1.09%107?  1.02x1072 936x10~2 853x10~3 7.683x10~% 6.80x10™3
pr 219x107Y  206x107'  1.92x107'  1.76x107'  1.60x1071 143x107! 1.26x10~! 1.08x10~%
do 887x10™3 825x103 757Tx1073 6.85%1073 6.09x1073 532x10°% 456%10°% 3.84x1072
fo  694x1073  679x107% 6.62x107% 6.40x107% B806x107% B5B8xI07F  4.95x1073  418x103
go 652x107%  6.44x107%  6.29x107% 6.03x10™% 563x107% 507x107% 438x10~% 3.60x10~%
ho 6.91x107%  624x1073 544x103 457x1072% 367x1073 286x10~2 2.22x1073 1.79x1073
pr 6.38x1072 6.13x1072 584x1072 551x107? 513x1072 468x107? 4.17x107% 3.61x102
de  T.24x107%  6.53x107%  581x10%  500x107%  4.38x10~* 370x10~* 3.08x10™* 252x10¢
fr 479x1072  4.18x1072 358x10~2 299x10~2 244x10~2 195x10~2 153x10~2 1.18x10~2
g 261x1073 245%x1073 228x107% 200x1073 189x107% 168x107% 145x10°% 1.21x10~2
hr  263x107?7  2.60x1072 2.75%x1072 2.80%1072 280x10~? 274xi0? 258x10? 2.32x10°2

£(Ry) 0.353 0.410 0.476 0.552 0.640 0.743 0.862 1.000
sG 500x1073  501x107% 4.17x10™3 3.39x102 272x1073 2.15%107% 1.66x103 1.25x10°%
pe 9.02x1072  7.32x1072  575x107?  4.35x107% 3.18x1077 223x107% 1.50x107? 945x1073
do 3.18x103  258x10™3  2.03x1073  1.53x10™% 1.08x10~3 7.09x10% 43ix10~% 253x10~*
fo  334x107%  250x107% 1.70x107® 1.00xi0~° 530x107% 3.24x10~* 247x107* 1.75x107*
gr  279x10™%  202x107%  1.32x107%  751x107° 355x107°  147x107° 7.14x107% 5.15%10°8
ha 1.51x1073  1.24x103 9.09x10°% 5.80x107% 380x10™% 241x10~* 1.74x10~% 1.86x10*
pr 304x10~2  251x1072 206x1072 1.72x10°2 146x1072 125x10°2 107102 8&85x10~3
dr  204x10™%  1.62x10~% 1.26x10~% 943x10~5 6.68x1075 449x10% 302x107% 2.16x10~F
fr 9.01x107%  686x107%  514x102  3.60x10% 243x107% 1.38x107% 6.38x107% 237x10~*
gr  979x107%  T66x107% 584x107%  4.40x10™% 327x107% 232x107*  146x10~* 7.37Tx107°
har 1.05%1072  151x107?% 1.04x10~2 §.10x10~% 279x10~3 819x10~?* 886x1075 0.28x10~5




TABLE XXV-: Single differential ionization cross sections (units 107!% cmn?) at collision eneigy E = 6.81 keV /amu

e{Ry) 0.010 0.012 0.013 0.016 0.018 0.021 0.024 0.028
5o 298x10~2  226x1072 223x10°? 221x107? 218x1072? 2.14x107? 2.11x107? 2.06x10?
po 324x107'  3.23x10! 321x10°! 3.18x107! 3.16x107! 3.13x10°! 3.09x10°!  3.05x107!
do 140x10~2  1.39x1072 1.39x10~2 1.38x10°2? 1.37xi07? 135x1072 1.34x107? 1.32x10?
fo 1.09x1072  1.08x1072 106x1072 1.05x10°2 1.04x1072 1.02x1072 **&*¥x10-3% 0.79x1073
go 6.75x10%  6.73x107%  6.70x107% 667x107% 6.64x107% 6.61x107% 6.57Tx107*%  6.54x107*
ho 1.06x1072 1.06x102 1.06x102 105x1072 1.05x1072 105x10°% 1.04x107? 1.04x}10?
pr 1.07x10"1  1.06x10°! 1.04x10-! 103x10~! 1.01x10~! 9.94xi02 9.73x107? 951x10°?
dmr 1.37x1072  1.35x1072 1.34x10°3  1.32x107% 1.30x107% 1.28x107° 1.25x107% 1.22x10°3
fr 1.14x107!  1.13x107!  1.1ix10°'  1.09x10~! 1.07x10~! 1.05x107!  1.03x107! 9.99x10?
g 410x107%  4.07x1073 4.03x1073 3.99x1073 3.95x107% 3.90x102 3.84x1073 3.77x10°2
hw  403x1072  3.96x10°2 388x107? 3.79x107? 3.70x107? 3.60x10°? 3.49x107? 3.37x10?

£( Ry} 0.033 0.038 0.044 0.051 0.059 0.069 0.080 0.093
so 202x10~2  1.96x107? 191x10~2 1.84x10°2 1.78x10°2 1.70x10~? 1.62x107% 1.54x10~?
po 301x107!  295x10~! 289x10°! 282x107! 2.74x107! 2.66x107! 256x10°! 244x10°!
do 1.30x10~2  1.28x10~2 125x10°2 1.22x1072 1.19x1072 1.15x1072 1.10x10°? 1.05x10 ?
fo  957x1073  0.33x10~3 9.08x10° 883x107% 857x1073 831x107% 807103 7.84x10°3
gr  651x107% 6.48x10™% 645xi0* 644x107? 6.43x107% 643x107? 6.44x107* 6.45x10*
ho 1.03x10~2  1.02x10°%2 1.00x10"2 985x1073 959x10°3 9.25x10°3 8.80x107% 824x10°3
pr 927x10~2 901x10~? 874x10°2? 845x107? 8.16x1072 7.86x10°2 T7.55x1072 7.24x 1072
dr 1.19x107%  1.15x10~2 1.11x1073 1.06x10~% 1.01x10~% 98.56x10"% 8.95x10°* 8.20x10 4
fr 967x1072  9.31x1072 890x10°7 845x107? 7.96x1072 741x1072 6.82x1072 6.19x1072
g 370x10~2  3.62x10°% 3.53x107% 343x107% 3.32x10~% 320x10°% 3.07x107* 293x10°°
hr  3.26x1072 3.14x10~2 303x1072 293x107? 285x107? 2.80x10~2 2.77x10"2 2.78x10~2

e{Ry) 0.108 0.125 0.145 0.168 0.195 0.226 0.263 0.305
so 1.46x107?  1.37x1072 128x1072 1.19x1072 1.09x10°? 9.96x10~% 8.97x107% 7.96x107°
po 232x107'  218x10~! 204x10~! 1.88x10! 1.71x107! 1.53x107! 1.35x107! 1.16x107?
do 0.92x10°% 927x10~3 854x10~2 7.76x10% 6.93x107% 607x10~% 521x107% 4.38x1073
fo  T63x107%  7.43x1073 723x107% 6.98x1073 6.63x107% 6.13x107* 544x107> 459x103
go  6.46x107% 6.43x10°*% 635x107% 6.18x10~* 5.88x107% 541x107% 4.79x107* 4.02x1074
ho  T53x107%  6.69x10°2 5.72x10™% 4.68x1073 3.65x10°3 2.77x107%  2.15x1073  1.81x107®
pr 693x1072 6.60x1072 627x107? 590x107? 548x1072 501x107% 4.48x107% 3.90x1072
d 750x10~% B.86x10~% 6.12x10~% 536x107* 4.62x10~* 391x107¢ 3.26x107* 2.68x107%
fr 553x1072  4.85x1072  4.16x107% 3.49x10°2 285x107? 227x1072 1.77x107? 1.35x1072
gn 278%107%  261x1072 244x10~2 225x10°% 204x107% 1.82x10~% 1.58x10~% 1.33x107%
hm  282x1072 289x10~2 297x1072 3.04x1072 307x1072 3.02x10~2 287x10? 2.60x1072

£( Ry} 0.353 0.410 0.476 0.552 0.640 0.743 0.862 1.000
so 6.93x10~3  500x107% 491x10~3 3.99x10~% 3.18x107% 250x10~% 1.94x107% 1.46x1073
poe 975x1072  7.96x1072 6.20x107% 479x107? 3.51x1072 247x107% 1.67x1072 1.06x107?
do 3.62x10™%  293x10~3 2.32x10~* 1.78x107% 1.28x10~% 852x10~* 5.21x10% 3.02x10 ¢
fo  3.64x1073  271x10™3 1.88x10°3 1.17x107% 6.33x107* 347x107* 2.44x107* 1.72x107*
go 3.19x10°%  2.36x10~% 1.59x10~% 937x10°% 4.62x107° 1.94x10~% 870x10°% 576x10°C
ho  1.66x1073  147x1072 1.11x10°% 670x10~* 3.76x10~% 220x107% 1.56x10°% 1.92x10°*
pr 330x1072  272x107?  221x1072  1.82x10°? 1.52x1072 130x107% 1.10x10"2 9.16x1073
dm 217x107%  1.73x107%  1.36x10~% 1.03x107* 745x1075 511x107° 347x107® 248x10~°
fr 1.02x1072  768x10°3 B5.72x107% 4.14x107% 2.79x1073 1.66x107% 8.08x10~* 3.11x10~*
gr  1.09x10°3 858x107% 6.55x107% 4.91x107% 3.63x107% 260x107% 1.68x10~* 893x10~°
hr  221x10~2  1.73x1072 1.22x10™% 7.37x1073 3.57x10°% 1.18x107% 1.72x107* 7.15x107°




TABLE XXVI: Single differential ionization cross sections {units 107'% cm?) at collision energy £ = 7.13 keV/amu

e( Ry) 0.010 0.012 0.013 0.016 0.018 0.021 0.024 0.028
30 274x10~2  2.72x1072  2.69x10~2 265x10°2%  2.62x107? 257x107%2 253x107? 247x1072
po 341x10~1  339x10°1  3.37x107!  3.35x107!  3.32x107!  3.20x107' 325x107! 321x107!
do 1.50x1072  1.49x10~2 1.48x10~2 1.47x10~2 1.46x10~2 145x10°? 144x10"? 1.42x1072
fo 120x1072  1.19x107%  1.18x1072 1.16x107? 1.15x107? 1.13x107? 1.11x107* 1.09x10~?
g  T.I8x107% 7.14x107% 7.09x107% 7.04x107* 6.99x107* 6.93x107* 6.86x10°* 6.79x10°?
ho 1.33%10°2  1.33x1072 1.33x10~% 1.32x10~2 1.32x107? 1.31x10~2 13I1x10~2 1.30x1072
js 1.26x10~1  1.25%x10~Y 1.23x10~! 1.21x10~1 1.19x10°' 1.16x10~! 1.14x1071 1.11x107!
dm 142%10™3  1.41x107% 1.39x1073 1.37x10~3 1.35x10~3 1.33x10~3 1.30x10~3 1.27x10°3
fr 1271071 125x1071  1.24x10~! 1.22x10~' 120x10~! 1.18x10~! 1.15x1071 1.12x107!
gr  4.43x1073  439x1073  4.35x10°%  4.30x1073%  425x107% 4.20x107% 4.13x107° 4.06x10*
hr 435x1072  4.27x1072  4.18x1072 4.09x10~2 398x107% 3.87x107? 3.74x107% 3.62%1072

&{ Ry) 0.033 0.038 0.044 0.051 0.059 0.069 0.080 0.093
sar 241x10°2  2.34%x10—2 2.27x10~2 2.19x10 2 210x10~2 201x10~% 191x10-% 181x10"2
po 3.16x1071  311x10°1  3.04x10t  297x107! 289x107' 280x107! 269x107' 258x107!
do 1.40x10~2  1.38x10°? 1.36x1072 1.33x10~2 1.29x10~% 1.25x10°2 121x10"? 1.15x10?
fo 1.07x10~2  1.04x10°? 1.0ix1072 9.86x10~3 956x10 3 926x10~% 896x10~2 867x1073
ge  6.72x107*  666x107*  659x107* 6.53x107% 648x107% 6.44x107* 642x107* 641x107*
ho 1.28%x10°2  1.27x1072 1.25x10~2 1.22x10-2 1.18xI10°%2 1.13x107? 1.07x107%2 994x1073
o 107Tx107'  1.04x1071  1.00x107!  9.63x1072 9.23x10°2 8.81x1072 840x1072 7.98x1072
dir 1.24%107%  1.20x10~2 1.15x10~% 1.11x10°3 105x10™° 994xi0~* 931x10~* 8.64x10~*
fr 1.08%x10~  105x10~%  1.00x10~! 8.53x1072 899x10~? 839x10~? 7.75x107%  7.06x10?
g 3.97x107% 388x10°% 3.78x107% 3.67x107° 354x107% 341x107® 3.27x1073 3.i1x1073
bt 348x1072  335%102 323x10~2 3.12x1072 3.03x10°2% 296x10~2 293x1072 2.93x1072

e(Ry) 0.108 0.125 0.145 0.168 0.195 0.226 0.263 0.305
so 170102 159x10~2  1.48%10~2 137x1072 126x10~% 1.i5%i072% 1.04xi0~? 9.21xig3
po  245x10~1  2.31x1071  2.15x1071  1.99x107!  18Ix107! 1.62x107! 143x107!  1.24x10°!
do 1.09x10~2  103x10°2 9.52x10~3 869x1073 7.80x10~3 6.86x107% 591x107% 497x107®
fo 8.40x1073 814x10~% 7.89x1073 7.60x10~3 724x107% 672x107% 6.00x1073 5.07x107%
go 6.41x10~* 6.40x10~% 6.36x10~% 6.25x10~% 6.03x10~? 566x10% 5.12x107* 4.40x10°4
ho 900103 787x103 6£59x10~3 522x10~2 388x10~3 275x10°% 200x10~% 1.69x1073
o 757x10~2  7.16x1072  674x10°2 6.32x1072 586x10~2 5.35x1072 4.80x107% 4.19x10?
dr T02%x10~%  T16xI10~* 6.39%10~% 561x10°% 4.84x107% 4.10x10~* 342x10~* 281x107*
fr 632x1072 557x1072 480x1072 4.04x10=2 3.31x107% 264x1072 205x107% 1.55x1072
g 205%10~3%  277x1073  259x10~3 2.39x10~3 2.18x103 1.95x10~3 1.71x107% 1.45x1072
har 208x10~2 3.06x10~2 3.16x1072 395%x10~2 331x10~2 328x10°2 3.15x107% 288x1077

e(Ry) 0.353 0.410 0.476 0.552 0.640 0.743 0.862 1.000
so R04x10-% 6.86x10~% 571x103 464x1073 369x10~3% 289x10~% 223x107%  169x1073
po 1.05x10~Y  859x1072 6.83x10~2 5.23x107? 385x1072 272x1072 1.84x107% 1.19x1072
do 410x10°3%  3.32x107%  264x10~3 203x10°3 149x10~3% 101x10~% 625x10~* 3.60x10~*
fo  401x1073 295x1073  204x1073 1.30x10~3 7.37x10* 3.87x107% 245x10~* L72x107¢
go  357x107% 270x107* 1.87x10™* 1.15x107% 59Ix107° 255x107° 1.08x10™° 6.41x107°
ho 1.69x10~3  1.69x1073 1.39x1073 848x10~% 4.15x107% 226x10* 14Ix107*% 1.86xi0~¢
pr 355x1072  293x1072  2.38x10°? 1.93x107% 159x1072 1.34x107? 1.14x1077 9.45x103
dr  2.20x10~%  184x10~4 1.45x10% 1.11x10~* 8.17x10~5 5.71x107% 391x10~° 280x10°°
fr 116x107? 862x1073  6.36x10~3 4.61x10~% 3.17x10™% 1.94x107% 9.96x107* 4.01x107
gr  120x10™% 950x107* 7.28x10°? 5.45x107% 4.01x107* 2.88x107* 1.90x10°* 1.06x10°*
hw 247x1072  1.96x10~2 1.40x10~2 874x107% 444x1073 161x1073 296x107% 6.04x1075




TABLE XXVII: Single differential ionization cross sections (units 1071° cm?) at collision energy I = 7.45 keV /amu

z{ Ry) 0.010 0.012 0.013 0.016 0.018 0.021 0.024 0.028
sa 399%x10-2 326x10°2 322x10~2 3.18x1i0~2 3.13x10°? 3.08x1072 3.02x10~? 2.95x1072
po 358x1071  356x10°!  3.54x107'  3.51x107!  3.48x107!  3.45x107! 3.41x1071  3.37x107?
do 158x10~2 158x107? 1.57x10~2 1.56x10~2 1.55x1072 1.54xi072 153x1072 151x107%
Ffo 120x1072  128%1072 1.27x107? 1.26x1077 125x107? 1.23x107? 12ix1072  1.19x10°2
go  T78x107%  7.73x107%  7.66x107% 7.59x107* 7.51x107%  7.42x107*  7.33x107'  7.22x 104
ho 170%10~2  1.70x10~2 1.60x10~2 1.69x10~2 1.68x10~2 1.68x10~2 167x1072 1.66x1072
g 149x10~%  147x107!  1.44x1071  142x1071  1.39x107! 136x1071  1.32x107% 1.29x107!
d 1A7Tx10-3  1.46x10~2 144x10~3 1.42x107% 140x10~2 137x1073 1.35x107° 1.32x1073
fr 140x10-1  1.39x10-% 1.37x10°! 1.35x107! 1.33x10°! 131x10~! 1.28x107! 1.24x107}
gr  ATIXI073  475x107%  471x107%  4.66x107°  4.60x1073  4.53x107% 4.46x103 4371073
B 463x10-2  455x10°2  445x10°2 4.35x10°% 423x1072 4.10x107? 3.97x107? 3.83x10°?

£( Ry) 0.033 0.038 0.044 0.051 0.059 0.069 0.080 0.093
so 287%10-2  270x10-2  2.70x10"2 2.59x1072 249x1072 2.37x1072 224x107% 211x1072
po 339%10~!  326x10-! 3.20x10-! 3.12x107% 304x10°% 294x107!  2.83x107! 2.71x107!
do 149%10-2  147x10-? 1.45x10~2 1.42x10~2 139%1072 1.35x10~2 1.30x1072 1.25x1072
fo 117x107?  1.14x1072  1.11x1072 108x1072 105x10°2 1.02x1072 9.87x10°% 0.54x 10—3
go  TAlx107% 7.00x10°* 6.89x107* 6.78x107* 667x10°* 6.58x107* 651x10% 6.45x107*
ho 1.64x10~2  1.62x10-2 1.60x1072 1.56x10~2 151x10°2 145x1072 137x107% 1.27x1072
pr 1241071 120x10°1  115x107! 1.J0x107! 1.05x107! 0.94x107% 9.39x10°? 8.85x 102
dxe 198x10~3  1.24x10~3 1.20x10~3 1.15x10~3 109x10°3 1.03x107% 9.67x107% 897x10~*
fr 12110~ 1.17x10~1  1.12x10~1 1.07x10~! 1.01x10~" 943x10~2 8.73x1072 7.97x1072
gr  428x107%  417x107%  406x10°% 3.93x107° 3.79x1073  3.64x107° 348x107% 3.31x1073
hw 368x10-2 354x10~? 340x10~2 3.27x10"2 3.17x10"2 3.09x10~% 3.05x107% 3.06x10°2

e{Ry) 0.108 0.125 0.145 0.168 0.195 0.226 0.263 0.305
se 108%10~2 1.85x10~2 1.71x10~2 1.58x10~? 144x10™2 131x10°2 1.18x1072 1.05x1072
po 258x107!  243x107' 2.27x107'  2.10x10°1  1.91x107!  1.72x107F  1.52x 10-Y  1.32x10°!
do 119%10~2 1.13x10~2 1.05x1072 9.62x10~3 8.68x1073 7.68x1073 6.64x10™% 5.61x1073
fo  022x10~3  890x10°3 859x107% 8.27x10°% 787x107% 7.35x107% 6.61 x10™%  5.62x1073
go 6.42%10-% 6£.39x10~% 6.36x10°% 6.20x107% 6.13x107% 584x107? 538x107*% 4.72x107*
ho 115x10-2  1.00x10-2 8.32x10~3 647x10~% 4.63x107% 303x1073% 1.93x1073 1.48x1073
7z 839x10-2 780x10~2 7.20x10°2 6.78x10"2 6.26x10°? 571x1072 5.12x107% 448x1072
dm 8.99x10~% TA44x10~¢ 6.64x10~*% 5.83x10°% 5.04x10~% 428x107% 357x107% 2.94x10~*
= 717x10~2  6.33x10~2 548x1072 4.63x102 381x1072 3.04x10°%? 236x1072 1.78x10 2
gr  3.13x1073  294x10°3  274x1073  2.53x107%  231x107%  207x107%  1.82x 1073 1.57x1072
hr 311x10°2  320x10-2 3.32x10~2 3.44x10°2 353x1072 3.53x10°? 342x107? 3.15x1072

£( Ry) 0.353 0.410 0.476 0.552 0.640 0.743 0.862 1.000
sg 9921x10~2 7.88x10~3  657x1073  534x10~3 424x10°3 3.30x1073 254x10°%  1.92x1073
po 1.12x10-Y  921x1072 7.36x10°2 567x10~2 420x10°2 298x1072 2.02x10°? 1.31x107*
do 463x10-%  3.74x10°3  2.07x10°3  2.30x10°3 1.71x107% 1.18x107% 7.43x10™* 4.28x10*
fo  A45x107%  325x10°3  2.20x107% 1.41x107%  829x107* 4.38x107* 2.52x107* 1.73x 104
go 3.09%10~4  3.04x10% 216x10~* 1.37x10°% 741x107% 3.32x107% 1.37x10° 7.20x10°°
ho 157%10-3  181x10~3 1.70x10~3 1.13x10~3 521x10~%* 2.38x10~% 1.36x10~* 1.70x10*
pr 381x10-2 315x10°2  255x10~2 2.05x10°2 167x1072 1.39xi0~? 1.17x107? 9.74x1073
dnr 930%10-4  1.92x107% 153x10~% 1.19x10~% 884x10~° 6.28x107° 436x107° 3.13x1073
fro 1.32x1072  968x1073  7.07x107%  5.11x107% 355x107%  2.24x107%  1.20x 1073 5.07x107*
g7 1.30x10~3  1.04x10~3 802x10~% 6.00x107% 441xi0? 3.16x10~* 2.12x107% 1.22x107*
h7 9 74%10~2  220x10~2 1.60x10~2 1.02x10~2 538x10°3 210x107% 4.62x10°* 6.38x107°




TABLE XXVIII: Sipgle differential ionization cross sections (units 1071° cm?) at collision energy E = 7.76 keV /amn

e( Ry) 0.010 0.012 0.013 0.016 0.018 0.021 0.024 0.028
s 392x10~2  3.88x10°2 383x1072 3.78x1072 3.72x102 3.66x1072 3.58x10°? 3.50x10°2
po  3.74x1071  372x1071  3.70x107!  3.67x107' 3.64x107' 3.61x107! 357x107! 3.52x107!
do  1.66x10~2 1.65x1072? 1.65x1072 1.64x1072 1.63x1072 1.62x1072 161x1072 1.59x1072
fo  1.37x1072  1.36x1072 1.35x1072 1.34x10°? 1.33x107? 1.31x107%2 120x107% 127x1072
gr  852x107% 8.44x10™* 8.36x107%* 827x10* 8.17x107* 806x107* 7.93x107* 7.80x107*
he  2.15x10"2  215x107? 214x1072 2.14x107%2 214x1072 213x1072 2.12x107%2 2.11x1072
p 1741071 1.72x107Y  1.69x10-1 1.66x10~! 1.62x10~! 1.58x1071 1.54x107! 1.49x10°!
dr 1.52x107%  1.51x1073 1.49x1073 1.47x1073 1.45x1073 1.42x10~3 1.40x10~2 1.36x1073
fr 155x10~1  153x10°!  15Ix107t  1.49x107! 147x107! 1.44x107! 1.41x10~!  1.38x10°!
gr  521x1073  517x107% 5.12x107°  5.06x1073  499x107% 4.91x107% 4.82x107° 4.73x1073
hr  4.88x1072  4.79x10°2 4.68x1072 457x1072 444x107? 431x1072 416x1072 4.01x10"2

£(Ry) 0.033 0.038 0.044 0.051 0.059 0.063 0.080 0.093
so 3.40x1072  3.30x1072 3.19x1072 3.06x1072 292x1072 278x107? 263x1072 247x1072
po 347x1071  341x1071  334x1071  3.27x10°!  3.18x107t  308x107! 297x107!  284x107!
do 1.58x10~2  156x1072 1.53x10°2 1.51x1072 147x1072 144x1072 1.39x1072 1.34x107?
fo  125x1072  123x1072 1.20x10°? 1.18x107? 1.15x1072 L.11x1072 1.08x10~% 1.04x1072
go  T65x10™%  T7H0x107%  T.34x107* T.17x107% 701x107% 6.86x107* 6.73x10~! 6.61x107*
hoe  210x1072  208x1072 205x1072 2.01x102 195x10~? 188x1072 1.79x107? 1.67x1072
pr 144x1071  138x107!  1.32x1071  1.26x107'  1.19x107!  1.12x10°!  1.05x107! 9.86x107?
dr 1.33%1073  1.20xi0™3  1.24x10°%  1.19x1073 1.13x1073 1.07x107% 1.00x107% 9.30x10~*
fro 1.34x3071 1.26x10~!  1.24x107%  1.18%107'  1I2x107! 1.05x107!  9.75x1072  8.93x107?
gr  462x1073  450x107%  437x107% 4.22x1073 406x107% 3.89xi07® 3.71x107° 352x10°°
R 385x10~2 3.69x1072 354x1072 3.39x1072 327x1072 3.19x107? 3.14x1072 3.14x10°?

e(Ry) 0.108 0.125 0.145 0.168 0.195 0.226 0.263 0.205
50 230x10~2 213x1072 1.97x10°2 1.80x10"2 164x10~2 149x1072 1.34x107% 1.19x107?
po  270x1071  255x107!  2.38x10°1 2.20x107! 201x107! 1.81x107! 1.60x107! 1.39x10°1
do  1.29x1072 122x10°? 1.14x1072 1.05%10~2 957x10~2% 851x10~% 740x103 6.28x1073
fo 101x1072 970x10™2 0.34x107% 8.97x10~3 854x10™% 799x107% T7.24x1073 622x107°
gr  653x10™1 646x107% 641x107% 6.34x107* 6.21x107* 598x10™* 559x107% 500x107*
ho 1.52%10~2  133x10~2 1.11x107%? 8.66x10~° 6.15x107% 386x10~% 2.15x10~% 1.31x10"2
pr 9.19x107? 854x1072  7.91x1072 7.30x10°2 6.70x107? 6.09x1072 545x1072 4.78x107?2
dr  853x107%  772x107%  6.80x10™% 6.05x107% 523x107% 4.44x107*  3.70x107* 3.05x107%
fr 8.06x1072 T.I15x1072 6.21x1072 526x107% 4.34x107? 348x1072 2.70x1072 2.04x1072
gr  332x1073  3.11x107% 289x1073 266x107% 243x107% 219x10~2 1.94x10* 167x1073
R 320x1072  3.30x1072 345x1072 3.60x107%7 3.72x10°2 3.76x107? 3.67x1072 3.42x1072

£(Ry) 0.353 0.410 0.476 0.552 0.640 0.743 0.862 1.000
so 1.04x1072  8.96x10°%  749x107% 6.09%x1073 4.83x107% 375x107% 288x1073 2.17x1073
po 1.18x10°1  9.81x10~2 7.89x1072 6.12x1072 455x10~2 324x10~2 221x1072 1.44x1072
do  520x1073 4.20x107% 333x10°3 2.59x10%  1.94%10~% 1.36x107% 876x107* 508x10™*
fo  496x1073 361x10°% 241x107%  1.52x107% 906x10™% 493x10~* 268x10~* 1.75x10~*
gr  423x107%  3.35x10°%  245x107* 1.61x107* 9.12x107° 4.27Tx107° 1.75x107° 8.26x107°
ho 1.33%x107%  1.78x10~3 1.96x10°3 147x1073 7.11x10"* 2.78x10™* 1.44x10~* 1.52x10~*
pr 408x1072  338x1072 273x107% 2.18x107% 1.75x1072 1.44x1072 121x107? 1.00x107?
dr  248x107%  200x107* 1.60x10°% 1.25x107% 946x10~° 6.83x10~° 4.80x10~5 346x10°°
fr 150x1072  1.09x1072 7.86x1073 565x10°3 3.94x10°3 254x1073 1.42x107% 6.28x10°*
gr  140x107% 1.13x107% B876x10 % 6.5Tx107% 48Ix107* 345x107*  234x107*  1.39x10°*
hr  3.00x1072 244x10~2 1.80x10~? 1.17x10? 640x10°% 265x107% 6.71x10* 850x10°°




TABLE XXI i
X: Single diff
erential ionizati
zation cross sections (units 1072 cm?®)
cm®} at collision
energy = 8.08 k
. eV /amu

¢(Ry) 0.010
0.012 0.013
- 0.016
FYed 4.63% 102 0.018
4 58%x10~2 0.021
po 3. - 4, -2 0.0
do 1 ?gzig_; 3.87%10"1 32223“1 3.47x]_0—2 AAOx10-2 43 24 0.028
' - ' — ) . -2
fo 1.44%1072 1.72x1072  1.71x1072 83x10~!  3.79x107! 3 2x10 493%1072 4
9o 9.33x10°4 91)-43x10—2 1 495 10-2 }-71x10—2 L 0% 10-2 1.’g6x10—1 2794101 3-é2x10—2
ho  2.66x107 24x107% 9 - A1x10~2  1.40%102 1. 9x102  1.68x10-2 1. 7x10~1
) 0-2  266x1072 15x107%  9.04x1074 40x10 1.38%102 68x10 1.66x 102
p 202x%10~1 6610 2.66x102 04x10~4  892x10~* 8. 0 1.37x102 ) 0
de 158x10~ 1.99%101 1 ~ 2.66x10-2 2 _ 70104 86 2 135x 10-2
; 103 - O6x10"! 1 66x10~2 96 64x10~* 84
fr 1.69x10” 1.56x107% 1 “lLe2x107! 1.88x10” 266%10~2  265x10-2 2. 8x1074
] 0-' 188 . B55%10~2 153 _a 88x10-1  1.83x10-! 6510 2 64 o
gm 5.60x10—8 .68x10 1.66%101 -33x10 1.50x10—3 -83x10 1.78 %101 64x10
5 - 1. — 1. - 1. -
har 5.09x 1072 64x107%  5.58x1073 64x1071  1.61x107! 148x10_3 1.45%103 72x10"
499x10~2 4.88x%10~2 551%10-2 543x]10-3 58%10-1  155%x10~" 1.41x10—2
«(Ry) 476x10-2 4 B 5.34x10~% 5 ~. Lblx 101
¥ 0.033 62x1072 4 24x1073
0.038 0.044 48%10-? 4.39%10-2 i.l3x 103
: 0.051 ’ 15%10°2
s¢ 401x1072 0.059
3.88)(]_0“*2 0.069
po 36 —1 3.75%x 1072 0.
do lﬁgiig_z :13-56><1{)—1 3 49218_1 g.zgxm»ﬂ 243102 3.2 080 0.093
) — ’ . — . —2
fo 1.33x10~2 63%x1072  1.61x1072 1x10~% 3.32x10°1 3 5x10 306x10~2 2
go  830x107* é'glxm_z 1.29% 102 1'58”072 1.55%10~2 1'22"10"1 3.10x10~1 2'37“0_2
ho 9 63% 10~ 11x1074 7 _ 26%x10~2 12 B 52x107?% 14 B oTx10™!
63x1072  2.61x1072 90x10~*  7.69x10~% 7. 3x10°2  120x10°2 1. 8x107?  1.43x1072
pr 166x10~1 1. x10 958%10-2 9. x10 v A8x10-% 7. 10 116x10-2 1. x10
dr 1 38% 10— 1.50x10~! 1 B 255%1072 2 N 79Tx107% T - 1.13%10-2
. 10-3 a0l 1 4091077 2 07x107% 8
fr  1A4Tx10- 1.33x10°3 1.2 B 44x10-! 1.3 ~ 41x10~2 23 ~ RO% 104
ATx10-!  149xi0-! 1 0x10-3 1.23x10-3 L. 6x10-1  1.27x10-1 1. 1x1072  217x1072
gr  5.01x1073 42x10 13710~ 1. x10 117%10-3 1 x 10 119x10-' 1 x10
hr _ 487%103 7 1.31x10-1 1 _ 1.11x10~% 1.0 _ 1.10x 101
398x1072 381x10°2 g‘gixlo_z 4,55%1073 42?)(10_; 1.16x10~1 1-0‘8}:18—? 09.65x% 104
¢(Ry) 64x10 2 48%10-2 3. x10 4.18%102 3 B 9.05% 1072
Y 0.108 3.35x1072 B 97x1073 -
0.125 0.145 3925%10-2  3.19% 102 3.75x% 103
; 0.168 ) 3.19%x 102
g 266x102 0.165
2.46%x10~2 0.226
po 2. - 2.2 - 0.
do 1 ggﬁg; 267107 2.433&? 2.06x102 1.87x10~2 263 0.305
fo ’ 1.31x10°2 231xi0-1 2 B 1.68% 102 5
1.00x10~2 1.23%x 102 11x10-t 1 151xi0~2
go  674x107% (15'05"10_2 1.01%10-2 é'%,4><10“2 1.04%10-2 g.gﬂxmﬂ 1.68x107! 124 %102
ho  200x10- 62x10~*  652x10~% 6. 0x10-2 993x10-2 8. 510~ B1RxI0-F 6 7% 10~1
‘ 0-2  1.77x102 59x10~%  6.43x10°% 6. 3x10%  8.66x10~° 7. 8x10™2*  6.98x1073
pw 1.02%10~1 JTx10 L50x 102 43x10 6.31x10~4 6' x10 7.90%x1073 6' x10
dm 8855 10~ 037x1072 86 B 1.19%10~2  8.63x10~3 11x10~% 5.76x10~ 8Ex 1073
B 0 4 61x10 2 7 - x 10 5.46 _3 - x10 4 5.924 "
fr 0.00x10- 801x10°4 7.1 _ RO%10-2  T7.19%x10 46x10 080%10-3 1. x 104
: 0=  800x1072 6. Bx10~%  6.28x10~4 5. x102  650x10~2 5. x10 1.36x1073
gr 3521073 3, %102 6.98x10-? 5. X107 5.42x10~* x102  580x10~2 5,
b B 329x1073 _ S04x10—2 4 _ 4.60x10~% 38 B 5.00x1072
3o 10-2 337102 g-gzﬁﬂj 9.81x10-3 z'ggﬁg—i 3.96%10~2 S‘Ogﬁg_: 3.15% 10~
e(R ) 0 3.72x 102 i B 230x1073 2' N 23925102
y) 0.353 388%x10~2 3 0dxi0—3 1
0.410 0.476 06x10~2  3.91x10-2 3-77x10—3
) 0.552 ) 68x1072
o 1.17x10~2 0.640
1.01x10~2 0.743
po 1. — 8.4 - 0
do 5 ggxio_; 1.04%1071 8.4(1)‘§ig—2 6.90x10-3 5.46x10 3 .862 1.000
fo 8010 4. 70%x1073 6.56%10~2 4 B 423%10°3 3 _
553x10~3  405%10-2 372%10~3  2.89x10-3 2.91><1() 2 359w 10-2 2.i4x10 3 9 44x10-3
g0 459%10~% ’ 2.68x 103 ’ 18%1073 1' Al1x102 1'
ho  1.06x10~ 3.65x107%  2.74x10~ 1.64x107%  9.71x10~* 56x107%  1.02x10~2 58x102
. 10 3 1.60 _3 74dx10 4 1.86 _4 71x10 544)(10_4 02x10 6.02x1 —4
pr 4135%10~2 3. x10 211x10-% 1. 10 110x10~¢ 5. 591x10~% 1. 0
dn 2 56 10 361x10~2 2.9 ~ 1 84x10-3  9.88x%10~* 541x10-5 2.95x10-5 79% 10—4
' 10 4 2 . B 1X10 2 23 _ : XIO 359 —4 - X}.O 974 -8
Fr o 170%10” 07x10~%  1.66x10~ 21x10-2  184x10-? 1. x10 Leaxio~t 1 x10
: 02 192x1072 H6x10~1  1.31x10* B84x10 1.50%10-2 x10 1.41%10~%
g 1.49x10~3 22x10 874% 1073 31x10 1.00x104 ' 1.24x102 ’
— 6. - 7.3 - 1.0 -
hm 327T% 10—2 ;géxlo_z 9.49x ]_0-—4 7 %g:io_z 4.36x 10-'3 9 82§}87: 5-23)(10—5 3 73?( 18*2
69x10 201x102 | 0 5.23x10™4 ' 1.64x103 7’
133x10-2  7.48x10-3 375%10~%  92.56x10-2 64x10~4
A8x10 327%1073 9‘22)(10_4 156x10~%
_ 1.27x10°4

- 4] —



TABLE XXX: Single differential jonization cross sections (units 107!% ¢m?) at collision energy F = 840 keV/amu

&{ Ry} 0.010 0.012 0.013 0.016 0.018 0.021 0.024 0.028
sa 543x10~2  5.38%10~2 531x10~2 524x10-2 5.15x1072 506x1072 495x1072 4.83x 1072
po 405x1071  403x107Y 4.00x10°!  3.98x107! 3.95x107' 3.91x107F 3.87x107! 3.82x107!
do 1.78%10-2  1.78x10~2  1.77x10~2 1.76x10~2 176x10°2 1.75x1072 1.74x1072 1.72x102
fo 151x1072  150x1072 1.49x107% 1.48x1072 147x1072 145x1072 144x107% 142x10°2
go  102x10~%  101x10~3 9.97x10~% 9.86x107* 9.72x107* 957x107* 94ix107* 9.22x10~*
ho  3.922%10~%  3922x10~2 323x10° 2% 323%10-2? 323x107? 3.24x107%? 3.24x10°? 3.23x107?
o 233x10°1 230x107!  226x10-1  221x107! 216x107' 211x107!  204x107!  1.98x107!
dr 1.64x10-2  162x10~3 1.61x10~3 159x10~3 156x103 1.53x10~% 1.50x103 1.47x10°?
fr 185%10-!  1.83x10~% 1.81x10°! 1.79%x10~! 1.76x10°! 1.73x10~! 1.70x10"! 1.66x10!
g7 6.22x10-2  6.16x10~% 6.09x10~2 6.0ix10~% 593xi073 583x10~% 571x1073 5.59x1073
ha  595x10-2  5.15%x10~2 5.03x10°% 4.90x10~2 476x107? 461x107% 4.44x10°? 4.26x107?

e{ Ry) 0.033 0.033 0.044 0.051 0.059 0.069 0.080 0.093
so 469%x10~2  454x10~2 4.38%10~2 4.19x10-2 399x10"2 3.78x1072 3.55x1072 3.32x1072
po 376x107!  370x107' 3.63x10°1 3.55x107! 345x107! 335x107'  3.23x107! 3.10x10°!
do 171x10-2  1.69x10-2 1.67x10~2 1.65x10~2 162x10~2 1.59xI072 155x1072 1.50x107?
fo 141x107%  1.39x102 1.36x10°? 1.34x107? 131x1072 1.28x1072 125x10°2 1.21x107?
go 0.02x10~% R8.80x10~% 856x10~%* 831x10~¢ 804x10~% 778x107* 752x107*  7.28x10"¢
ho 323%10-2  3921x10~2 3.19x10°? 3.16x10~2 3.11x1i0% 3.03x1072 292x10°% 2.78x10*?
pr 100%x10-1  1.82x10-1 1.73x10°1 1.64xi0~! 1.54x10~! 144x10~! 1.33x10~!  1.23x107!
dr 143x1073  1.39x10°3  1.34x10™% 1.928x10°3 122xi073 1.15x1073 1.08x1073 1.00x1073
fr 161x107!  156x107%  1.50x107!  1.44x107} 1.36x107! 1.28x10°! 120x10°! 1.10x107!
gr  544x107%  520x103  5.11x1073  4.92x107%  472x107°  4.49x10°%  4.26x107%  4.01x107°
hr 408x10~2 3.80x10~2 3.71x10~2 3.54x10~2 3.39x1072 3.28x10"% 3.22x1072 3.22x107?

£{ Ry) 0.108 0.125 0.145 0.168 0.195 0.226 0.263 0.305
s0 307x10-2  2.83x1072  258x10-? 2.34x10~2 211x10"2 1.90x10~2 1.69x10°% 1.50x10°2
po 205x1071  278x1071  26Ix1071 24ix107! 220x107!  1.99x107!  1.76x107! 1.54x107!
do 145%10~2  1.39%10~2 13Ix10~2 1.23x10~2 1.13x10~2 102x10~2 896x10™3 7.69x1073
fo 1.18x1072  1.14x102 1.09x1072 1.05x10~2 9.96x10~% 9.36x10° 858x10~% 7.53x107°
ga TO06x10~% 6.88x10°% 6.72x10~% 6.59x10~% 645x10~% 625x10°* 5.94x107* 545x107*
ha 258%10~2 2.33x1072  2.0ix10~2 1.64x10~2 1.22x1072 801x103 435xi0~% 185x107%
pr 1131071 1.03x107'  9.40x10°% 8.54x1072 7.72x107% 6.94x1072 6.18x107% 541x1072
d= 019%x10~% 8.32x10~% T.42x10~% 65Ix10~% 562x10™* 476x10~% 3.97x10°* 3.26x10°4
fr o 998x10~2  8.91x1072 T7.79x107% 6.65x107% 554x1072  447x107%  3.49x107%  2.63x1072
gr  375x107%  3.49x107%  3.22x1073  2.96x1073  269x107%  242x10°°  214x107°  1.86x1073
hr 398%10~2 341x10°2 3.60x10~2 3.81x1072 40I1x1072 414x10°2 413xi072 3.93x107?

e( Ry) 0.353 0.410 0.476 0.552 0.640 0.743 0.862 1.000
sa 131x10°2  1.13x1072 9.48x10~3 7.74x107% 6.14x10° 4.75x107° 3.62x107° 2.72x107°
po 139%10-1  1.10x10"! 802xI10—2? 7.00x1072 527xi072 380x10~% 261x1072 1.72x10°?
do 6.43x1073  522x10°3 4.156x107% 3.22x1073 245x10°3 1.77x107% 1.18x107% 7.09x10™*
fo  6.16x1073  456x1073  3.01x1077 1.80x107% 104x107% 589x10~* 3.18x107* 1.87x10°*
go A7Tx10-%  3.93x10~% 3.02x10~% 2.1I1x10~% 1.30x10~* 6.73x10°% 289x107° 1.18x10°5
ho  90Tx10~% 1.31x1073 210x1073 2.17x103  134x10™% 498%107% 1.94x10°*% 1.42x10°%
pr 462x1072  384x1072  3.10x10°% 246x107%  1.94x1072  156x1072 1.28x1072 1.06x1072
dmw 964%10~%  2.13x10~% 1.71x10~% 1.36x10~% 105x10™% 783x10~% 565x107° 4.12x10°°
fr 1.03%x10~2  1.38x10~2 9.73x10~2% 6.86x10~3 479x103 3.18x107% 1.88x107% 9.11x10~*
gr  158x1073  1.29x10~% 1.02x10~3 7.73x10™* 5.66x107% 405x107* 278x107* 1.73x107*
Bt 353x10~2  204x10°?  2923x10~2 1.50x10"? 864x10™% 3.94x10°% 1.22x107% 1.91x107*




TABLE XXXI: Single differential ionization cross sections (units 107'° em?®) at collision energy E = 8.72 keV/amu

e(Ry) 0.010 0.012 0.013 0.016 0.018 0.021 0.024 0.028
so 6.32x10-2 626x10°2 6.18x10~2 6.09x10"2 6.00x1072 588x1072 5.76x107? 5.61x1072
po 420x10°1  418x107%  415x1071  412x1071  4.00x107!  4.05x107! 4.01x1071  3.96x107!
do 183x10~2  1.83x10-2 1.82x10°2 1.82x10-2 1.81x1072 1.80x107% 1.79x1072 1.78x10°°
fo 159x10~7  159x1072 1.58x10°% 157x1072  1.55x107% 1.54x1077 1.53x1072  1.51x1072
go  110x107%  1.09x10 3 108x10~% 1.07x107% 1.05x107% 1.04x107% 1.02x 10-3  *wkky0—4
ho  381x10-2 3.82x10~2 3.82x10~% 383x10"2 3.84x107% 385x107% 3.86x107% 3.86x10 *
pr 26Tx1071  263x107!  258x10°1  253x107  247x107!  241x107! 2.33x10~! 22510 !
dn 171x10-%  1.60%10-3 1.67x10°3 165x10~% 1.63x1073 160x10°% 1.57x107% 1.53x1073
f= 201x10-! 1.99x10~-! 1.07x10° 1 195x10~! 1.92x10"! 1.89x10~' 1.85x107! 1.81x107!
g 682x10-3  6.75x10~3 6.67x10"3 658x10°% 6.48x10~2 6.37x107% 6.24x107%  6.09x1073
B 538x10~2 527x10~2 515x10~2 501x10~2 4.86x1072 470x107? 4.53x1072  4.34x1077

e{ Ry) 0.033 0.038 0.044 0.051 0.059 0.069 0.080 0.003
sc 546x10~2 5.28x10°2 508x10~2 4.86x10-%7 4.63x107? 4.37x107? 4.11x107? 3.82x1072
po 391x10-t  384x1071  3.77x1071  368x107!  3.50x107!  3.48x107!  3.36x 101 322x107!
do 177x10-2  1.75x10~2  173x1072 1.7ix1072 1.68x10~% 1.65x1072 161x107%? 1.57x107?
fo 1.49x1077  147x1072  145x1072 143x107%  1.40x107% 1.37x 1072 1.34x10°?  1.30%x107?
go  977Tx107*  953x10™% 926x107% 898x107* 8.68x107* 8.37x 1074 806x10°* 7.76x107¢
ho  387x10-?  3.86x10-2 385x1072 383x10~? 3.78x107% 371x107% 3.61x1077 3.46x107°
pr 217x10~1  2.07x10-1  197x10~! 1.86x10°1 1.74x107! 162x107' 1L.50x10°! 1.37x107!
dsr 149%10°3  145x10-2  1.39x10~% 1.34x10~3% 127x10°3 120x107% 1.13x107% 1.04x1073
fr 176x10°!1  1.70x10-! 1.64x10~! 157x10~! 1.49x10-! 141x107! 1.31x107% 1.21x107}
gr  593x107%  5.75x10°%  556x1073  534x107%  5.10x107°  4.85x1070  4.58x 103 4.30x1073
b 414x10-2  3.95x10~2 3.75x10°2 357x10~? 3.41x107? 3.29x10°% 3.21x107% 321x107?

e{ Ry} 0.108 0.125 0.145 0.168 0.195 0.226 0.263 0.305
s 353%10°2 3.24x10-? 295x10~2 266xi0-2 2.39x10°? 2.13x1072 1.89x107? 1.67x107?
po 307x10-+  2.80x10-! 271x10-% 251x10"! 2.30x10°' 208x10~! 1.85x107! 1.61Ix107*
do 152%x10-2  146x10-2 1.39x10°2 1.30x10~2 1.21x1072 1.090x10°? 9.72x107% 84Ix107°
fo 196x10~2 1.22x10~2 1.18x10°2 1.13x10"% 1.07x10~2 101x10°% 9.30x107% 823x1073
go  748x107%  723x10°%  701x107% 682x107* 6.64x107%  6.43x 1074 6.12x107*%  5.67x107¢
ho  396x10~2  298x10-2 263x10°2 2.19x1072  1.69x107? 1.16x1072 6.70x1072  2.95x1073
P 195%10-Y  L14x10-! 1.03x10~! 926x10~2 8.31x10~? 742x107% 6.57x1072 5.74x1072
dr 958%10-%  8.66x10-% 7.72x107% 677x107% 5.83x107% 4.94x107% 4.10x10°* 3.36x107¢
7 L10x10-1  9.85x1072 8.64x107% 741x1072  6.19x1077 501x1072  3.93x10°2 297x107?
gr  401x107%  3.71x1073  341x107% 3.12x107% 282x107° 2.53x 1072 224x1073%  1.95x1073
h 397%10-2  3.42x10-2 362x10°2 387x1072 4.11x1072 4.28x107% 4.32x1072 4.16x1072

e(Ry) 0.353 0.410 0.476 0.552 0.640 0.743 0.862 1.000
sa 146%10-2  1.95x10-2 1.06x102 8.64x10~% 6.86x10~% 530x107% 4.02x107° 3.01x107®
po 1.38x107!  1I5x107! 941x1072 743x107% 5.63x1072 A08x1072  2.82x107%  1.86x1072
der T07x10-2  5.78x10~% 460x10°2 358x1073 2.72x1073  1.99x107% 1.36x10~% 8.20x107*
fo 682x107%  513x107®  341x107  200x107% 1.11x107* 6.26x107* 3.46x107%  1.98x107*
go 502x10-%  4.20x10~% 328x10°% 236x10~* 151x10~% 8.23x107° 3.68x10°° 1.47x107°
ha 104x10-3  1.00x10-%  1.93x10°% 239x1073 1.72x107% 7.02x10™* 242x10"% 155x107*
pr 491x1072  4.08x1072  3.30x10°2 261x1072  2.05x1077 1.63x10°%  1.32x10°2  1.09x10°?
dr 2.79x10~%  2.19%10-% 1.76x107* 141x107% 1.10x107% 8.28x107° 6.05x107°  444x1073
fr 217x1072  155x107%  1.08x107% 7.55x107%  525x107° 351x107%  212x107%  1.07x103
gr  166x107%  1.37x107%  1.09x107% 8.30x107* 6.10x107*  4.36x 074 3.00x10~* 1.90x10~*
hr 3.78x10~7  3.18x10 2 245x1072  1.68x10°2  9.86x107% 4.66x107% 155x107%  2.79x107*




TABLE XXXII: Single differential ionization cross sections (units 107! cm?) at collision energy £ = 9.04 keV famu

&(Ry) 0.010 0.012 0.013 0.016 0.018 0.021 0.024 0.028
5T 7.30x10~2  7.22x1072  T7.13x1072 7.03x1072 6.92x10"% 6.79x107* 6.64x1072 6.48x 1072
po 4.34x1071  432x107!  4.30x1071  4.27x107!  423x1070 4.20x107!  4.15x107'  4.10x107}
do 1.88x1072 1.87x10~2 1.87x10~2 1.86x10°? 1.86x1072 185x1072 1.84x10"2? 1.83x107?
fo 1.72x10°2  1.71x1072  1.70x10~2 1.68x10°2 167x1072 1.66x10~2 164x10~? 1.62x1072
go  1.18x1073 117x107% 1.16x1073 1.156x10~% 1.13x10° 1.12x107® 1.10x1073 1.08x1073
ho  441x1072  442x1072  4.44x1072 445x107% 447x107? 448x10~2 4.50x10°2 4.52x107?
pr 303x10-1  298x10~!  2.93x10-! 287x10°1 280x107! 273x107! 265x107! 255x107!
dr 1.79x107%  177x1073  1.75x10°% 1.73x107% 1.70x10~% 1.67x10~% 1.64x10% 1.60x103
fr 2.18x10-1  2.16x10~! 2.14x10~!  211x10~Y 208x10~!1 205x10~1 201x10~! 1.96x10-!
gr  TATx10"3  7.39x1073  7.31x1073 721x10°3 7.09x107% 6.96x107% 6.82x107% 6.66x1073
hr  54Tx1072 536x10~2 523x10°2 5.00x10"2 493x10~2 4.76x10~2 458x1072 4.38x10°?

e(Ry) 0.033 0.038 0.044 0.051 0.059 0.069 0.080 0.093
so 620x10~2  609x10~2 586x10~2 560x1072 533x10~2 503x10°2 472x10°% 4.39x10°?
poe 405x10°1  398x107! 3.90x10~! 3.82x10°! 3.72x107!  361x107% 348x107!1  3.34x10°!
do 1.81x10°2 180x10~2 1.78x10~2 1.76x10° 2 1.74xi0"% 171x107%2 1.67x10~2 1.63x107?2
fo  1.60x10°2 158x1072 1.55x10~2 1.53x1072 1.50x1072 147x1072 144x10=2 1.40x1072
go 1.05x10~%  1.03x10°3  9.99x107% 9.69x10~% 9.36x10* 902x10~* 867x107* 8.32x107*
ho  453x1072  454x1072  454x1072 453x10°?  450x1072 445x107? 4.36x1072 4.21x1072
pr 245%x10°1  2.34%10~!  222x10~! 2.00x10°! 1.96x107' 1.82x10°! 1.68x10~! 1.53x10°!
dr 1.56x10-3  151x10~3 1.46x1073 1.40x10°% 1.33x107% 1.26x10~® 1.18x10°% 1.09x10°%
fr 1.91x1071  1.85x107!  1.79x1071  1.71x107%  163x107!  154x107! 1.44x1071  1.33x10°!
gt 647x1073 627x10°% 6.05x107% 5.80x10~% 553x107% 525x107%  4.94x107%  4.62x1073
hr  4.18x10~2 397x107? 376x1072 357x10°2 340x1072 327x10~2 3.19x1072 3.17x1072

e( Ry) 0.108 0.125 0.145 0.168 0.195 0.226 0.263 0.305
s 404x10~2 370xi02 3.35x1072 30ix167% 289x107? 238x1072 21ix107? 1.85x1072
po  3.19x107!  301x107%  2.82x107!  262x10~!  240x107' 2.16x1071 192x107! 1.68x107!
do 1.58x1072  152x10~2  1.46x10~2 1.37Tx1072 128x10~% 1.17x10~? 1.05x1072? 9.12x1073
fo  1.36x10°7 132x1072  1.27x10~2 1.21x1072 1.16x1072 1.09x10~2 1.00x10~? 8.95x1073
go 798x10~% 767Tx10~% 7.39x10°% 7.14x10™% 691x107*% 666x107* 634x107* 589x107¢
ke  401x10~2  372x107? 3.34x10~2 285x1072  227x107% 1.63x1072 100x107? 483xi073
pr 1.39x1071  1.25x107!  1.12x10°1 1.01x107! 8.95xI0"?  7.94x10°? 6.99x107? 6.09x107?
drm 100103 906x10~% B807Tx107% 7.07x10™% 6.08x10™% 5.13x107*% 426x10~* 348x10~*
fr 1.21x10~1  108x10~1 9.53x1072 8.20x1072 687x10°2 559x1072 440x1072 3.34x10°?
g 420%1073  396x1073  3.62x103 3.20x1073  297x10°%  265x107%  234x107%  2.04x1073
b 3.24x1072  339x1072  3.62x1072 3.90x1072 418x10° 2 4.40xi072 449xi07? 4.38x107?

e(Ry) 0.353 0.410 0.476 0.552 0.640 0.743 0.862 1.000
sa 1.61x10~2  1.39x1072 1.17Tx10~2 957x1073 761x1073 588x1073 445x1072 3.32x10°3
po 1.44x10~1  1.21x101 9.90x10~% 7.85x107? 5.99x107? 437x107% 3.03x1072 2.01x107?
do 772x1073  6.34x1072  507x107%  3.95x1073  302x107%  223x10~%  1.54x1073  0.63x10™*
fo  7T51x107% 575x1073  3.88x107°  227x107% 121x107% 661x107% 3.72x107* 2.12x107*
go  526x107%  446x107% 3.54x107% 260x10°% 1.73x107% 9.88x107° 4.63x107° 1.84x107°
ho  1.63x10°3 8.13x107% 1.65x10™3 248x103 209x10~3 9.72x107* 3.16x107% 1.78x10~*
pr 520x107% 4.33x1072  350x1072 2.76x107% 216x107%7 1.70x107% 1.37x107? 1.12x107?
dr  281x107% 2.26x10~* 1.81x10~* 145%x10~% 1.14x10°% 870xI0~% 6.43x107° 4.75x107°
fr 244x31072  1.73x1072  1.20x10°% 831x10~3 574x10~% 385x107° 238x1073 1.24x107®
gr  174x107% 145x10°% 1.16x10~% 8.86x10~! 6.54x10% 4.67x107* 3.23x107%  2.07x1074
hr  4.02x10~2  343x10~2 267x10~2 1.86x1072 1.1Ix1072 544x10~2 1.93x103 39ix10~*




TABLE XXXIIL: Single differential ionization cross sections (units 107'% cm?) at collision energy E = 9.36 keV /amu

e(Ry) 0.010 0.012 0.013 0.016 0.018 0.021 0.024 0.028
so 835x1072 827x1072 817x1072? 805x107% 7.92x1072 7.77x1072 7.61x107? 7.42x1072
po 448x1071  446x107'  4.44x1071  441x107' 437x107F  4.33x107!  4.29x107!  4.24x107!
do 1.92x1072  1.91x107? 1.9Ix1072% 1.90x1072 1.90x1072 1.89x1072 1.88x1072 1.87x10?
fo 1.89%10~2  1.88x10~2 1.87x10°? 1.85x10~% 1.83x10~% 181x10~2 1.79x10°? 1.77x10?
g0 126x10~%  1.25%1072%  1.24x1073 1.22x10™* 121x107% 1.19x10~3 1.17x10~% 1.15x1073
ho 502x10~? 503x10~2 505x1072 5.08x1072 35.10x1072 5.12x107%2 515x107? 5.18x1072
T 3.41x1071  3.36x10~! 3.30x1071 3.23x10~! 3.16x10°! 3.07x107! 298x107! 2.88x10~!
dm 1.88x1073  1.86x10~% 1.84x10~3 1.82x103 1.79x10~3 1.76x107% 1.72x107% 1.68x1073
fr 236x1071  234x10-! 231x107! 228x10~! 225x1071  222x10-!  217x107!  2.12x107!
g R.18x1073  R.10x107% 800x10™3 7.89x10°3 7.76x10~3 7.62x107° 746x107° 7.27x1073
h 552x1072  541x1072  528x10°2 5.13x1072 497x1072 4.80x107% 461x107% 4.40x107?

e(Ry) 0.033 0.038 0.044 0.051 0.059 0.069 0.080 0.093
3G 720%x10-2  6.087x1072  6.70x1072 6£41x1072 6.10x107? 575x1072 5.39x107? 5.00x107?
po A418x107%  411x1071  4.03x1071 3.95x10°! 3.85x107! 3.73x107! 3.60x10~! 3.46x10~!
do 1.86x1072  1.84x1072 1.83x1072 1.81x107? 1.78x10~2% 1.76x107? 1.72x1072 1.68x1077
fo  174x107%  1.72x1072  1.69x107% 1.66x1072 1.62x10~? 1.59x1072 155x107%2 1.51x1072
go 1.13x107%  1.10x103 1.07x1073 1.04x10~% 1.01x107% 9.70x10°* 9.32x107* 8.93x10™4
ho 520x1072 523x10°2 5.25x1072 5.25x1072 524x10°% 521x1072 514x1072 5.01x1072
pr 276x107!  263x1071  250x1071  2.35x107!  220x107!  2.03x107!  1.87x107 1.70x107!
dr 1.64x107%  159x107%  153x1073 147x1073 1.40x103 1.32x10~% 124x10~% 1.15x10°3
fr 207x1071  201x10~!  1.94x10~1 1.86x10~! 177x10~! 167x10"! 156x107' 1.45x107!
gr  7.07x1073  6.84x10°%  659x107% 6.31x107° 6.0Ix10® 5.69x107° 5.34x107°  4.98x107°
Rt 4.19x1072  397x1072 3.75x10°? 355x107? 3.37x1072? 322x1072? 3.14x107% 3.12x107°?

£(Ry) 0.108 0.125 0.145 0.168 0.195 0.226 0.263 0.305
s 460x1072 420%x1i072 3.79x1072? 340x10°? 3.02x1072 267x1072 2.35x10? 2.05x107?
po 330x10™!  3.12x1071  2.93x1071  272x107!  2.49x107!  225x1071  200x107!  1.75x107!
do 1.64x10~2 158x10~2 1352x1072 1.44x10~2 1.35x1072 1.24x1072 1.12x107? 9.80x103
fo 147x1072 142x1072 1.37x1072 1.31x1072 1.24x1072 117x107? 1.08x1072 9.71x1073
go  855x107% 818x10™* 7.84x107! 7.53x107* 7.24x107% 6.95x107% 6.60x107* 6.14x107*
ho 481x10°2 453%x10~2 4.13x1072 360x10°2 295x1072 22ix107% 144x1072 7.61x103
I 1.54x10-1  1.38x107! 1.23x10-1 1.09x16~! 9.66x10°? 85Ix10"2 745x1072 6.45x1072
dr 1.05%x1073  950x10~% R46x107% 7.40x107% 6.35x107% 5.35x107* 443x10°* 3.60x10°*
fr 1.32x1071  1.19x10~! 1.05x10-! 9.03x107? 759x1072 6.20x107%2 4.90x10°2 3.73x10?
gr  4.61x107% 4.23x1073  3.85x10~3 3.48x10™% 3.12x107% 2.78x107° 245x107* 2.13x10°°
hr 319x1072  335x1072 359x10°? 3.90x107% 4.22x1072 450x1072 4.64x107% 4.57x1072

£(Ry) 0.353 0.410 0.476 0.552 0.640 0.743 0.862 1.000
ST 1.78x1072  153x102 1.28%x1072% 1.05x10~2 840x1073 649x107% 4.90x10~2 3.65x10~3
por 151x10~1  1.27x107!  1.04x1071 827x10~2? 6.35x10°? 4.66x107%2 3.25x107% 2.16x1072
do 837x107%  6.92x107% 556x10°3 4.35x107%  3.33x107% 248x107°  1.74x107%  1.11x1073
fo  825x107%  642x1073  441x1073% 2.59x107% 1.35x107% 7.00x107* 3.94x107% 227x10*
go  551x107% ATix107% 379x107% 2.84x107* 1.95x107%  1.16x107* 575x107° 2.33x107°
ho  2.84x107%  884x10°%  1.32x10~% 242x10°% 241x107% 129x107% 425x10~% 2.09x10 ¢
pr 550x1072  458x10°2 371x107%  292x107%  227x10°? 1.77x107% 141x1072 1.15x107?
dw 200x10~%  2.32x107% 1.86x10~% 1.49x10~% 1.18x10% 9.08x10°° 6.80x10~% 5.06x1073
fr 2.73x1072  1.93x107?  1.34x1072 9.14x10™% 6.26x10°% 4.21x107% 264x107% 1.42x1073
gr  1.82x1073  152x1073  1.22x107% 9.41x10~! 6.97x107% 4.99x107* 345x107¢ 2.24x107*
hr 4.25%1072  867x10~? 2.89x10°2 2.04x1072 125x1072 627x10°% 2.34x107% 529x10~*




TABLE XXXIV: Single differentjal ionization cross sections (units 107! ¢m?) at collision energy &£ = 9.68 keV/amu

£(Ry) 0.010 0.012 0.013 0.016 0.018 0.021 0.024 0.028
so 049x10~2 939x10~2 0.28x10~2 9.15x10°2 9.00x10-2 883x1072 8.64x10°? 843x107?
po 462x1071  4.60x107!  457x1071  4.54x107!  451x107F  447x1071 4.42x1077  4.37x 101
do 1.96x10~2 1.95x1072 1.95x10~2 1.94x1072 194x107% 193x107% 1.92x107% 191x1072
fo  213x1072  212x107?  210x1072 2.08x107% 205x10°2 203x107%  200x10?  1.97x 1072
g 1.33%10-%  1.32x10°3 1.3Ix10~3 1.20x1073 1.28xi0-% 126x10~% 1.24x10~> 1.22x1073
ho  5.61x10~? 5.64x10~2 5.66x10~2 569x1072 572x1072 576x107? 580x107% 5.84x102
pr 3.82x1071  376x107!  3.69x1071  3.62x1071 354x1071  3.44x107!  3.34x107'  3.22x107!
dm 1.08x10~3%  1.96x10~3  1.94x10~3 1.91x10°3 189xi0~3 1.85x107% 1.82x107% 1.78x10°3
Fro 254x107% 252x1071 249x10° 1 246x1071  243x107!  239x107! 2.34x1071  229x10-1
gr  8.95x1073  886x107% 875x107% 8.63x107° 849x107° 8.33x1077  8.14x 1073 7.94x1073
h 555x10~2 543x10-2  5.30x10°2 5.15x107% 4.98x107? 4.80x10°? 461x10727 4.40x1072

e(Ry) 0.033 0.038 0.044 0.051 0.059 0.069 0.080 0.093
so 819%10-2 T.92x10~% T7.62x10°2 7.29x10~2 6.93x10"? 654x107? 6.12x1072  5.68x1072
po 431x1071  424x10°'  4.16x1071  4.07x107! 397x10°! 385x107' 3.72x10° 3.58x 10~1
do 1.90%x10~2 1.88x10-2 1.87x10~2 1.85x1072 1.83x1072 1.80x10~2 1.77x107? 1.73x1072
fo 1.93x1072  1.90x10°? 1.86x1072 1.82x1072 178x107% 1.74x1072  1.69x 107%  1.64x1072
g 1.20x10~3  1.17x10°?  1.14x10~% 1.11x1073% 1.08x1073 1.04x10~% 9.99x10~* 9.58x10~*
ho 588%10~2 5.02x10-2 5.95x10~2 5098x10~2 5.99x10°2 598x107%2 594x107% 5.83%x1072
o 309x10-¢  2.95x10"!1  2.79x10-!1 2.63x107! 245x10°1  227x107!  2.08x107! 1.89x107!
dw 173x10-3  1.68x1073  1.62x103 1.55x1073 148x10™% 140xI107% 131x107% 1.21x1073
Fro 224x1070 217x1071  209x1071  2.01x1071  1.92x107! 18Ix107' 1.70x107'  1.57x107!
gr  TTIx1073  T46x107%  7.18x107% 6.87x10°% 653x107> 617x10°°  5.78x107%  5.38x 103
hr 4.17x10~2  3.95x10~2  3.72x10°2 351x1072 331x1072 3.16x107? 3.07x107% 3.05x10~2

£( Ry) 0.108 0.125 0.145 0.168 0.195 0.226 0.263 0.305
sa 522%10-2 475x10~? 4.28x10~2 3.82xi0-? 3.39x10°2 298xi07% 2.60x10°2 2.26x1072
po 341x1071  323x10°1  3.03x10~! 2.81x107! 258x1071  234x1071  208x107! 1.82x 101
do 160x10-2 1.63x10-% 1.57x10~2 1.50x10~2 141x10~2 130x10~2 1.18x1072 1.05x10~2
fo  159x1072  154x102 1.48x10°% 1.41x1072 134x107% 126x107% 117x 1072 1.056x1072
go 016x10~% B75x10°* 8.36x10~4 8.00x10~% 765x10~% 7.30x107% 6.92x10°* 6.43x107
ho  5B6x10-2 538x10-2 4908x10~2 4.43x10~2 3.72x10"2 2.89x1072 1.99x107? 1.14x1072
pr 170x10~t  1.52x10-1  1.35x10~!  1.10x10-! 1.04x10~! 9.12x107% 7.93x10~%2 6.84x1072
dr L1lx10~% 1.00x10~3 8.90x10~% 7.78x10~%* 6.67x10™* 561x107% 4.62x107* 374x107*
fr 1 44%10-)  1.29%10-1 1.14x10~! 9.89x10~2 8.35x10~2 684x1072 542x107% 4.14x107?2
g 4.96%10~2 453x10°% 4.11x10~3 3.69x10~3 3.20x10°3 291x10~% 256x107° 2.22x1073
b 312%x10-2  328x10~2 355x10~2 3.83x10~2 424x10? 457x107% 4.76x1072  4.75x107?

e{ Ry) 0.353 0.410 0.476 0.552 0.640 0.743 0.862 1.000
so 106%10~2 1.67x10°?% 1.4ix10~2 1.16x10~2 923x1073 7.14x107% 5.38x10° 4.00x1073
pa 157x10-1  1.32x10°! 1.00x10~! 8.68x10-2 6.60x10~% 495x1072 347x1072 2.32x107?
do 900x10-3 750x10~3 6.06x10° 2 476x10~% 3.66x1073 273x10°3 1.95x107% 1.27x1073
fo o 9.02x107%  TI3x107®  4.99x1073  2.98x107%  152x107%  7.50x107*  4.14x 107% 24310~
g 570%10~% 498x10~% 4.05x10% 3.08x10~% 2.17x10~% 1.35x10°* 701x107° 2.93x10°°
he  480x10-3  1.36x10~% 1.05x10°% 2.22x107% 263x107%  164x10°% 575x1071  2.47x107*
pr 581x1072  484x107%  3.92x107?  3.09x1072 239x1072 1.85x10°% 146 x1072  1.18x1072
dr 300x10~¢  239x10~% 1.91x10~% 1.53x10~% 121x107% 9.44x105 7.14x107° 5.36x10 °
fr 304x1072  215x10°?  1.48x1072 1.01x1072 6.83x10°  4.50x 1073 290x10~%  1.60x10~2
gr  1.90x1073  158x107% 1.28x107% 9.94x107% 7.40x107% 5.31x 107%  3.68x107% 240x10~*
hr  446%10-7  3.90x10°2 3.12x1072 2.23x1072 1.39x10°% 7.16x107% 280x107% 6.91x1074




TABLE XXXV: Single differential ionization cross sections {units 107% cm?) at collision energy E —=10.00 keV /amu

£{Ry) 0.010 0.012 0.013 0.016 0.018 0.021 0.024 0.028
so 107x10°1  106x10~% 1.05x107! 1.03x10°! 1.02x10~! 9.96x10°2 9.75x107% 9.51x1072
po AT5x1071  473x1071  470x1071  4.67x107!  4.63x107!  459x1071  455x10°1  4.50x 107!
do 200x10~2  1.99x10°% 1.99x1072 198x10-2 197x10°% 1.97x107% 1.96x107% 1.95x10°?
fo 245x1072  243x1072  240x107%  237x107%  2.34x107% 231x107% 227x107% 2.23x1072
go  1.39x107%  138x107%  1.37x10°% 1.36x107? 1.34x107% 1.33x107% 1.31x107% 1.29%x1073
ho  6.20x10°7  6.23x1072 626x10°2 6.30x1072  6.34x107? 6.38x1072 6.43x107? 6.48x107*
pr 425x1071  418x107!  411x107!  4.03x107! 3.93x107! 3.83x1071 371x10°! 3.58x107!
dr  2.09x10°3  207x107% 205x10~2 2.02x10°% 1.99x10% 1.96x10~% 1.92x10° 7 1.88x107*
i 273x10°1  271x1071  268x10~!1 265x10°1  261x107'  257x107!  252x10°!  2.47x]0°!
gr  978x107%  9.67x107%  955x107%  042x10°% 9.26x107° 9.08x107® B888x10° 7 8.66x107°
hx  555x10"2  542x10°2 520x1072 5.14x1072 497x1072 4.78x10°2 458x1072 4.37x107?

(Ry) 0033 0.038 0.044 0.051 0.059 0.069 0.080 0.093
¢ 924x1072  894xI072  860x1072 823x107% 7.82x10°% 7.38x107? 6.90x1072 6.40x10°?
po 443x1071  436x1071  428x1071  4.19x1071  4.09x107!  3.97x107! 3.84x107! 3.69x107?
do 1.94%10°%  1.92x1072  191x10°2 1.89x10”2 186x1072 184x107? 1.81x1072 1.77x1072
fo 218x107%  214x1072  209x107% 203x107% 1.98x1072 192x10°2 186x107? 1.80x1072
go 127x107%  1.24x10°3  1.21x1073  1.18x10°2 1.15xi073 1.11x107% 1.07x107% 1.02x1073
ho 654x1072  6.60x10°2 6.65x1072 6.70x10°2 6.74x1072 6.76x1072 6.74x1072 6.67x1072
pr 343x1071  328x1071  3.10x107!  2.92x107!  2.72x107!  252x1071 230x107'  2.09x107!
dr 1.83x10°%  1.77x10°3%  1.71x10~3 1.64x102 1.56x107% 148x10~% 1.38x10°3 1.28x1073
fr 241x1071 234x1071  226x1071  217x107!  207x107'  1.96x1071  1.83x107'  1.70x107!
gr  841x107%  8.12x1073 7.81x10°% 7.47x107% 7.10x107% 6.69x10°%® 6.26x107° 5.81x107°
har 414x107?  390%x10-2 367x10"2 345x10°2 325x107? 3.09x10~2 298x10°? 296x10?

=( Ry) 0.108 0.125 0.145 0.168 0.195 0.226 0.263 0.305
s 588%10~2 5.35x10°% 481x1072 420x1072 378x102 3.31x107? 288x1072 249x10?
po 352x10°1 334x1071  3.13x1071  201x107!  267x107!  242x1071  2.16x10°1 1.89x107!
do 173x10°2  168x10~2  162x10°2 1.55x10°2 146x1072 1.36x10°2 124x1072 1.11x107?
fo 174x10°2  167x1072  1.61x10°2 1.53x10"2 145x1072 1.36x10°2 126x1072 1.14x1072
go 981x10~% 937x10°%4 894x10~% 852x107% 8.12x107% 7.72x107% 7.29x10°%* 6.76x10*
ho  652x1072 6.26x10°2 587x1072 531x107% 457x107? 3.66x1072 263x1072 1.61x10°?
P 1.88x10~1  167x1071  1.47x1071 1.29%x10~! 1.13x10°' 9.77x107? 845x1072 7.25x1072
dm 1.17x10°2  1.06x10~% 9.42x10°4 8.22x107% 703x10~% 590x107* 4.85x107% 3.91x10~¢
fr 156x10°1  140%x10~1 1.24x10~! 1.08x10-1 9.13x1072 751x1072 597x10"2 4.58x1072
gn 534x10~%  486x1073  4.39x107%  3.92x103 348x107% 3.06x107% 267x107% 2.31x1073
hrw  3.03x10~% 320x1072 3.48x1072 3.84x1072 424x1072 461x10°2 487Tx1072 4.91x1072

e(Ry) 0.353 0.410 0.476 0.552 0.640 0.743 0.862 1.000
so 214%x1072  1.83x1072 154x1072 126x10~2 1.01x1072 78I1x1073 589x10~% 4.36x107>
po 163x10-1  1.37x10~!  1.13x107! 9.08x1072 704x10°% 523x107% 3.70x107? 2.48x1072
do 961x1073  807Tx10~% 657x10°% 518x1073 3.99x1073 300x10°3 216xi0~* 1.43x1073
fo  9.83x1073  7.88x107% 5.63x1073 343x107% 1.75x107° 820x107* 4.32x107% 257x107*
go  6.00x107% 526x107% 431x107* 3.32x107%  238x107*  154xi0°*  840x10°%  3.66x107°
ho 7501072 239x1073  939x107% 193x103  273x1073 1.99x10~% 7.70x107% 2.96x10*
pr 6.14x1072  5.10x1072  4.13x10°% 3.25x107% 251x107? 1.93x107% 151x107% 1.21x107?
dm 311x10~% 246x10~* 1.96x107% 1.56x107% 1.25x107% 9.78x10°% 747x107% 5.65x1073
fr o 337TxJ107%  239x1072  1.64x10°? 1.10x107? 743x107% 4.98x10~% 3.18x107% 1.79x1073
g7 1.97x1073  1.65x10~3 1.34x10~2 1.05x1073 7.83x10~% 35.63x10~* 391x107* 257x107¢
ha 467%1072  4.13x107%  3.34x1072  2.42x10°? 1.53x107? 8.09x10~% 3.29x10°% 8.79x1i0*
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