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Abstract

Excitation, ionization, and electron capture cross sections of atomic hydro-
gen in collisions with multiply charged ions are presented for various projectile
charges (Z= 2-8) in the energy range from 0.25 to 800 keV/amu. All the cross
sections are calculated consistently in a unified manner by the atomic-orbital

close-coupling method based on a Gaussian-type orbitals expansion.
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1 Introduction

The close-coupling method has been widely used in various fields of atomic collision
physics with the recognition that it is one of the most reliable and powerful theoretical
approaches. It is mostly applied to scattering processes in the intermediate or low energy
region, where the multiple scattering effect is so significant that perturbative approaches
are not applicable.

The expansion in terms of atomic orbitals centered around the target and projectile
nuclei is a good representation of the scattering wave function in the energy range where
the projectile velocity is comparable to or larger than that of the relevant bound electron.
While the Slater-type orbitals have been mostly used for the construction of basis function
of the expansion, the existence of the electron translation factor (ETF), which accounts for
the different translational motion of the two nuclei, makes difficult the precise evaluation
of the two-center matrix elements when the collision energy is high or when the states have
many nodal structures. The expansion in terms of bound states only is not satisfactory
for the account of transient molecular effects that become more and more important as
the collision energy decreases. The explicit inclusion of abundant continuum states is, of
course, inevitable for the calculation of ionization cross sections.

In this report we present excitation, ionization, and electron capture cross sections for

the collisions of atomic hydrogen with multiply-charged naked ions for the nuclear charges

Z =2-28,
A%+ 4 H(ls) — A%+ Hintm) 0
— AT tpte (2)
— AZ-D+ P (3)




calculated by means of the Gaussian-basis close-coupling method, which was developed
recently for the nonperturbative study of the Thomas mechanism [1] and extended later
to the study of ionization processes [2, 3]. In this approach a large number of bound and
continuum states are constructed by diagonalizing the atomic Hamiltonians of the target

and the projectile in terms of the Gaussian-type basis functions as
Gaim(T) = 3™ €7 1Y (7), (4)
v

where the nonlinear parameters a, are generated as a modified geometrical progression.

The numbers of Gaussian-type orbitals used for the expansion of (3) are 20, 16, 13, 11,
10, 8, 7, and 6 for £ = 0 to 7, respectively. These numbers and the ranges of the nonlinear
parameters ¢, are determined and optimized so as to produce the wave functions of all
the bound states sufficiently accurately; the matrix elements among bound states agree
with those calculated in terms of exact hydrogenic wave functions within an accuracy
of 1 %. The energy levels of the atomic orbitals used for the present calculations are
listed in a previous publication [3]. For increasing the Gaussian orbitals still further,
the eigenvalues of the pseudocontinuum states shift to lower energies as a whole and the
spacings among them become smaller but the calculated jonization cross sections change
little. The convergence of excitation and capture cross sections is achieved for smaller
number of Gaussian orbitals.

The relative motion of the heavy particles is described classically by a rectilinear
trajectory with a constant velocity v in the impact-parameter representation. The time-
dependent two-center electronic wave function is expanded in a standard way as

Np N
Y(r,t) = > a9 (rr, ) + Y0 @)y (Tp, 1), ()
i=1 i=Np+1

where ¥ {(rp,t) and ¥F(rp,t) are the target and the projectile atomic orbital with ap-



propriate electron translation factors attached and rr,rp are the electron coordinates
measured from the target and projectile nucleus, respectively. Further details of the

numerical procedures have already been shown in previous papers [1, 2, 3].
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2 ‘Tables of cross sections

All the cross sections are given in the units of cm?. The numbers in the brackets
denote the powers of ten to be multiplied. The first column labeled by sum in each table
gives the cross sections summed over the degenerate states belonging to the same principal

quantum number n.



He2+ + H({ls) E= 1. 080keV/amu
Excitation cross sections

sum 1=0 1=1 1=2
n=2 2.89[-18] 5.10[-19] 2. 38[-13]
r=3 1.01[-19] 2.19[-20] 6.51[-20] 1.43[-20]
n=d  1.37[-20] 1.87[-21] 3.81[-21] 4.46[-211
Capture cross sections

sum 1=0 I=1 1=2
n=1 1.43[-2381 1.43[-23]
n=2 2.45[-16] 6.26[-17) 1.82[-16]
n=3 1.03[-171 2.00[-19] 1.97[-18] 8.14[-18]
n=4 5.82[-191 2.21[-20] 2.35[-19] 1.06[-19]
n=5  4.05[-20] 2.72(-21] 1.33(-201 1.41[-20]
lonization cross section 2.43[-20]
He2+ + H(1s) E= 2.00keV/amu
Excitation cross sections

Sum 1=0 1=1 1=2
n=2 9.15[-18] 1.86[-18] 7.28[-18]
n=3 8.57[-19] 1.29{-20] 5.42[-19] 3.03[-18]
n=4 1.81[-19] 2.65[-20] 2.33[-20] 6.19[-20]
Capture cross sections

sum =0 1=1 1=2
n=1  3.59[-21] 3.59{-21]
n=2 6.04[-16] 1.32[-16] 4.72[-16]
n=3 3.00[-17] 3.98[-18] 1.47[-17] 1.13[-17]
n= 2.70[-18] 3.09[-19] 2.91(-19] 7.97[-19]
=5 4.24[-19] 1.51[-20] 1.60[-19] 8.95[-20]

Ionization cross section

He2+ + H{1s) E=

3.51[-19]

3. 00keV/amu

Excitation cross sections

n=2
n=3
n=4

sum 1= i=1 1=2
8.01[-18] 3.87[-19] 7.62[-18]
1.22[-18] 1.43[-19] 5.10[-19] 5.63{-19]
4.12[-19] 3.27[-20] 1.38[-18] 1.48[-19]

Capture cross sections

n=1
n=2
n=3
=4
n=5

Ionization cross section

sum 1=0 I=1 1=2
2.90[-201 2.90[-20]

8.21[-16] 1.63[-16] &.58[-16]

4.90[-17] 9.81[-18] 2.70[-17] 1.22[-17]
2.51{-18] 1.34[-19] 4.18[-19] 9.90{-19}
7.91{-197 1.26[-19] 1.35[-19] 1.42[-19]
1.07[-18]

1=3

1

3.53[-21]

1=3 1=

2.19[-19]
5. 17[-211 5. 21{-21]

1=3

6. 93(-20]

1=3 1=4

1. 30[-18]
5.19[-20] 1.08[-19]

1

3

9. 50[-20]

1=3 1=4

9. 64[-19]
1.770-19] 2.12[-19]




Hez+ + H(ls) E= 4. 00keV/anu
Excitation cross sections
sum 1=0 1=1 1=2 1=3

n=2 1.40[-17] 1.40{-18] 1.26[-17]
n=3 1.98[-18]1 1.62[-19] 7.87[-19] 1.03[-18]
n=4 8.18[-19] 6.06[-20] 1.77(-19] 2.158[-19] 3.65{-19]
Capture cross sections
sum 1=0 1=1 1=2 1=3 1=4

9.44[-20] 9. 44[-20]
1.00{-151 1.97[-16] 8.06{-18]
n=3 5.77[-17) 1. 14[-17] 3.10[-17] 1.53[-17]
n=4 4.90[-18] 4.05[-19] 1.16[-18] 2.34[-18] 9.96[-19]
=5 1.26[-18] 8.53[-20] 2.51[-19] 3.85[-19] 3.57[-18] 1.85[-19]

Ionization cross section 2.40{-18]
He2+ + H(ls) E= 5. 00keV/amu
Excitation eross sections
sum 1=0 1=1 1=2 1=3

2 2.45[-17] 3.870-18] 2.07[-17]
3 3.52[-18] 1.55[-19] 1.95[-18] 1.42[-18]
4 1.31[-18] 8.07[-20] 2.32[-19] 4.83[-19] 5.09[-19]
apture cross sections
SUm 1=0 1=1 1=2 |
n=1  2.55[-19] 2.55[-19]
n=2 1.11[-15] 2.13[-16] 9.00[-16]
n=3 6.88[-17] 1.24[-171 3.62[-17] 2.02[-17]
n=4 8.21[-18] 4.76[-19] 2.74[-18] 3.78[-18] 1.21[-18]
n=5  2.10{-18] 1.23[-19] 3.95[-19] 8.82[-19] 5.47[{-19] 1.58[-19]

i n

I
n
n
c

3 1=4

Ionization eross section 3.91[-18]
He2+ + H(ls) BE= 7.00keV/amu
Excitation ecross sections
SIm 1=0 1=1 i=2 1=3

n=2 3.73[-17] 4. 42[-18] 3.29[-1T7]
n=3 5.08[-18] 4.45[-19] 2.92[-18] 1.72[-18]
n=4 2.55[-187 1.79[-19] 1.01[-18] 1.05[-18] 3.03[-19]
Capture cross sections
sum 1=0 1=1 1=2 1=3 1
n=1 5.00{-19] 5.00{-19]
n=2 1.187-15] 2.13[-16] 9.66[-16]
n=3 8.29[-17] 1.21[-17] 3.73[-17] 3.35[-17]
n= 1.32[-17] 1.29[-18] 5.00[-18] 4.50[-18] 2. 41[-18]
=5 4.07[-18] 2.32[-19] 1.03[-18] 1.57[-18] 7.59[-19] 4.83[-19]
lonization cross section 8.02[-18]

4



He2+ + H{1s)
Excitation cross sections

n=2
n=3
n=4

Sum I=0
3.34[-171 7. 78[-18]
5.89[-18] 7.65[(-19]
3.91[-18] 5.80[-19]

Capture cross sections

n=1
n=2
n=3
n:

n=h

sum 1=0
1.46[~18] 1.46[-18]
1.22[-15] 2.27[-16]
§.14[-17] 1.29[-17]
. 63[(-17] 2.56[-18]
6.24[-18] 7.13[-19]

Ionization eross section

Hel+ + H{is)
Excitation cross sections

n=2
n=3
n=4

smm 1=0
3.27[-17] 1. 25[-171
6.52(-18] 1.92[-18]
6.14{-18] 1.68[-18]

Capture cross sections

n=1
n=2
n=3
n=4
n=3

sum 1=0
6.41[-18] 6.41[-18]
1.13[-15] 2.19[-16]
1.15[-16] 2. 25[-1T7]
2.52[-17] 5.01[-18]
1.03[-17] 2.03[-18]

Tonization cross section

He2+ + H{ls)
Excitation cross sections

n=2
n=3
n=4

Sun 1=0
4.69[-171 1.66[-17]
1.15[-17] 3.54{-18]
1.07[~17] 3.22{-18]

Capture cross sections

n=1
n=2
n=3
n=4
n=5

sum 1=0
1.270-17] 1. 27[-17]
9.37[-16] 1.82[-1¢6]
1.51[~-16] 4.11[-171
4.03[-17] 1.18[-17]
1.81[-17] 4.85[-18]

Jorization eross section

E= 10. 00keV/amu

1=1 1=2 1
2.56[-17]
2.24[-18] 2.89[-18]}
1. 43[-18] 1.29[-18]

3

6. 05(-19]
1=1 1=2 1=3 1=4

9.89[-16]

3.49[~17] 4.36{-1T]

6.07[-18] 3.60[-18] 4.08[-18]

1.86[-18] 1.43{-18] 1.27[-181 9.70[-18]
1.30[-17]

E= 15. 00keV/amu

1=1 1=2 1=3
2.03[~117]
3.08[-18] 1.52[-18]
2. 48[-18] 1.57[-18] 4.04[-19]

1=1 1=2 1=3 1=4
8. 15[-16]

5.40[-17] 3.88[-17]

1.10[-17] 5.94{-18] 3.21[-18]

8.86[-18] 2.35[-18] 1.54[-18] 5.66[-19]
2.78[-17]

E= 20. 00keV/amu

i=1 1=2 1=3
3. 03[-17]
5.70[-18] 2.29[-18]
4. 67[-18] 2.37{-18] 4.32[-18]
1=1 1=2 1=3 1=4

7.55[-16]

7. 17017} 3.17[-17]

1.93[-171 7.16[-18] 2.02[-18]

7.84{-18] 3.68[-18] 1. 40[-18] 3.07[-19]
6.06[~17]




He2+ + H{1s) E= 25. 00keV/anu
Excitation eross sections
sum 1=0 i=1 1=2

2 T7.06[-17] 2.29[-17] 4.77[-17]
3 1.63[-17] 4.84[-18] 8.32[~18] 3.14[-18]
4 1.50[-17] 4.48[-18] 6.86[-18] 3.21[-18]
apture cross sections

sum 1=0 1=1 1=2
1.79[-17] 1. 79[-1T7]
7.32[-16] 1.46[-16] 5. 86[-16]
1.68]~-161 5.01{-17] 9.05{-171 2.75[-17]
5.48[-171 1.96[-17] 2.51[-17] 8.52{-18]
2.49[-17] 8.84[-18] 1.08[-17] 4. 14[-18]
onization eross section 1.19[-18]

— 3 s 0382
T
O e O3 D

He2+ + H{1s) E= 30. 00keV/amu
Excitation cross sections
sum i=0 1=1 1=2

n=2 9.65[-17] 3.03[-17] 6.52[-17]
n=8  2.33[-17] 6.28[-18] 1.23[-17] 4.76[-18]
n=4 1.87[-171 5.04[-18] 8. 78{-18] 4.18[-18]
Capture cross sections

sum 1=0 i=1 1=2
J150-17] 2.18[-17]
.59[-16]1 1.18[-161 4. 43[-16]
.65[-16] 5.10[-17] 8.93[-17] 2.46[-17]
.88[-17] 2.23[-171 2.71[-17] 8.38[-18]
3.04[-171 1.16[-171 1.30[-171 4. 44[-18]
oiization cross section 1.981[-16]

— 3 890 =23 d
(T | N T |
R

an = n

He2+ + H{1s) E= 35. 00keV/amu
Excitation cross sections

sum =0 1=1 1=2
n=2 1.19[-16] 3.68[-17] 8. 20[-17]
n=3 8.15[-17] 8.68[-18] 1.63[-17] 6. 47[-18]
a=4  2.21[-17] 5.65[-18] 1.03[-17] 5.15{-18]
Capture cross sections

sum 1=0 1=1 1=2

n=1  2.35[-17] 2.35[-17]

n=2 4.24[-16] 9.25[-17] 3. 32[-16]

n=3 1.47[-16] 4.69[-17] 7.89[-17] 2.08[-17]
n=4  5.88[-17] 2.15{-17] 2.80[-17] 8.21[-18]
n=5 2.96[-17] 1.18[-17] 1.29[-17] 3.98[-18]

Ionization eross section 2. 65{-16]

1

3

. 24[-19]

1=3 1=4

. 60[-18]
. 48[~198] 2.38[-19]

1=3

.38[-19]

1=3 1=4

. 04[-18]
.82[-198] 3.85[-19]

1

3

. §7[-19]

1

3 1=4

. 08[~18]
.53[-18] 2.59[-19]



He2+ + H(1s) E= 40. 00keV/amu
Excitation cross sections
sum i=0

1=1 1=

n=2 1.35[-16] 4.01[-17] $.49[-17]
n=3 3.68[-17] 1.01{-17] 1.88[-17] 7.93[-18]
n=4 2.89(-171 8.01{-18] 1.34[-17] 6.42[-181 1
Capture cross sections
sum 1=0 1=1 I=2

n=1 2.43[-17] 2. 43[-17]
n=2  3.24[-16] 7.44[-17] 2. 49[-16]
n=3 1.22[-16] 3.98[-17] 6.54[-171 1.72[-17]
n=4 5.64[-171 Z.05[-17) 2.69[-17] 7.66[-18] 1

=5 2.93[-17] 1.10[-17] 1.34[-17] 4.04[-18] 6

lonization cross section 3. 27[-16]

Hez+ + H(ls) E= 45. 00keV/amu
Excitation cross sections
sum 1=0

1=1 1=2

n=2 1.47[-161 3.97[-17] 1.07[-16]
n=3 4.04[-17] 1.07[-17] 2.09[-17] 8.83[-18]
n=4 3.17{-17] 9.16(-18] 1.47[-17] 6.77[-18] 1
Capture cross sections

sum 1=0 1=1 1=2
n=1 2.42[-17] 2.42[-17]
n=2 2.49[-16] 6.05[-17] 1.89[-16]
n=3 9.94[-171 3.26[-17] 5.30[-17] 1.38[-17]
n=4 4.83[-17] 1.82[-17] 2.27[-17] 6.30[-18] 1
n=b  3.01[-17} 1. 11[-17] 1.360-17] 4.25[-18] ¢

lonization cross section 3.810-18]

He2+ + H(ls) E= 50. 00keV/amu
Excitation cross sections
sum 1=0

i=1 1=2

n=2 1.58[-16]1 3. 79[-17]1 1. 20[-16]
n=3 A 16[-17] 1.05[-17]1 2.230-17] 8.76[-18]
n=4  3.08[-17] 8.27[-18] 1.44[-17] 6.94[-18] 1
Capture cross sections

sum 1=0 1=1 1=2
n=1 2.34[-17] 2. 34[-17]
n=2 1.93[-16] 4. 97[-17] 1. 44[-16]
n=3 8.03[-17] 2.65[-17] 4.28[-17] 1.11[-17]
n=4  3.88[-171 1. 48[-17] 1.81[-17] 5.04[-18] &
n=5 2.61[-17] 1.01[-177 1.14[-17] 3.65[-18] §

Ionization cross seetion 4, 23[-16]

— 10—

1=3

. 10[-18]

1=3 I=4

-23[-18]
. 68[-19] 1. 40[-18]

1=3

. 06[-18]

|

[t

3 I=4

. 10[~18]
. 68[-197 9. 24[-20]

1=3

.19[-18]

1=3 1=4

. 83[-19]
. 56[-19] 5. 72[-20]




Hei+ + H(1s)
Excitation cross sections

E= 55. 00keV/amu

sum 1=0 =1 1=2 1=3
n=2 1.69{-16] 3.63[-17] 1.33[-16]
n=3 4.16[-17] 9.40[-18] 2.34[-17] 8.76[-18]
n=4 3.11[-17] 7.90[-18] 1.48[-17] 7.10[-18] 1.27(-18]
Capture cross sections
sum 1=0 1=1 1=2 1=3 1=4
n=1 2.22[-17] 2.22[-17]
n=2 1.51[-16] 4.12[-17] 1.10[-186]
n=3 6.50[-171 2.16[-17] 3.46[-17] 8.86[-18]
n=4  $.12[-171 1.17[-17] 1.47[-17] 4.15[-18] 6. 90{-19]
n=5  2.02[-171 8.02[-18] 8.61[-18] 2.84[-18] 7.22[-18] 4.13[-20]

Ionization c¢ross section

4.60[-18]

He2+ + H(1s) E= 63. 00keV/amu
Excitation cross sections

sum 1=0 1=1 1=2 1=3
n=2 1.85[-16] 3.62[-17] 1.49[~16]
n=3 4.39[-17] 8.91[-18] 2.59[-17] 9.17[-18]
n=4  2.82[-17] 6.34[-18] 1. 41[-17] 6.52[-18] 1.18[-18]

Capture cross sections
sSum 1=0 1=1 1=2 1=3 1=4
n=1  2.00{-171 2.00[-17}
n=2 1.04[-16] 3.08[-17] 7.33[-17]
n=3 4.70[-17] 1.59[-17] 2.49{-17] 6.17{-18]
n=4 2.310-17] 8.66[-181 1.10{-17] 3.02[-18] 4.40[-19]
n=5 1.31[-17] 5.03[-18] 5.86{-18] 1.86[-18] 3.30[{-191 6. 34[-201]

Ionization cross section 4.83[-186]

He2+ + H(ls) E= 75.00keV/amu
Exeitation cross sections

sum 1=0 1=1 1=2 i=3
n=2 2.09[-16] 4.07[-17] 1.69{-161
n=3 4.88[-17] 8.47[-18] 2.99[-17] 1.05[-17]
n=4 2.87[-17] 5.83[-18] 1.49{-17] 6.71[-18] 1.19[-18]

Capture cross sections
sum 1=0 1=1 1=2 1=3 1=4
1.65[-17] 1.65[-17]
6.18[-17] 2.07[-17] 4.11[-1T7]
2.98[-17] 1.08[-17] 1.54[-171 3.57[-18]
1.427-17] 5.62{-18] 6.62[-18] 1.69[-18] 2.34[-19]
8.75{-18] 3.36[-18] 4.04[-181 1.06[-18] 1.71[-19] 1.17{-19]
onization cross section 4. 83[-18]

— g g g =2 =
nouoann
7o OO [
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He2+ + H{ls) E= 90. 00keV/amu
Excitation cross sections
sum 1=0 1=1 1=2 1
n=2 2.06[-16] 3.90[-17} 1.67[-16]
n=3 5.48[-17] 9.13[-18] §.39[-17] 1.18[-17]
n=4  3.00[-17] 5.43[-18] 1.64[-17] 7.26[-18] 9.33[-19]
Capture cross sections
sum 1=0 1=1 i=2 1=3 i
n=1 1.26[-17] 1.26[-17]
n=2 3.40[-17] 1.28[-17} 2.12[-17]
n=3 1.71[-17] 6.91[-18] &.38[-18] 1.78[-18]
n=4 8.54[-18] 3.43[-18] 3.92[-181 1.04[-18] 1.52{-19]
n=d 4.87[-18] 1.88[-18] 2. 10f-18]1 5.73[-19] 8.88[-20] 3.24[-20]

3

4

Ionization cross section 4.69[-16]
He2+ + H{1s) E=100. 00keV/amu
Excitation cross sections
sum 1=0 I=1 1=2 1=3

n=2 1.99[-16] 3.18[-17] 1.67[-16]
n=3 5.29[-171 9.81(-18] 8.27[-17] 1.04[-17]
n=4 2.10[-17] 6.03[-18] 1.68[-17] 7.29{-18] 8.87[-19]
Capture cross sections
sum 1=0 1=t 1=2 1=3 1
1.05[-17] 1.05[-17]
2.36[-171 9.50[-18] 1.41{-17]
1.16[-17] 4.95[-18] &5.52[-18] 1.13[-18]
n=4  6.34[-18] 2.67[-18] 2.82[-18] 7.41[-19] 1.04[-18]
n=5 3.84[-18] 1.53[-18] 1.72[-18] 5.02[-19] 8.59[-20] 9.91[-211

4

===
nouon
SO

Ionization cross section 4.54[-16]
He2+ + H{1s) E=110. 00ke¥/amu
Excitation cross sections
Sul 1=0 1=1 1=2 1=3

n=2 2.02[-18] 2.59[-17] 1.760-16]
n=3 4.66[-17) 8.31[-18] 3.02[-17] 8.47[-18]
n=4 2.75[-17] 5.38[-18] 1.51[-17] 6.20[-18] 8.46[-19]
Capture cross sections
sum 1=0 i=1 1=2 1=3 1=4
n=1 8.71[-18] 8. 71[-18]
n=2 1.67[-17] 7.16[-18] 9.57[-18]
n=3 8.01[-18] 3.53[-18] 3.76[-18] 7.18[-19]
n=4 4.46[-18] 1.98[-18] 1.93[-18] 4.83[-19] 6. 60[-20]
n=b  2.88[-18] 1.20{-187 1.23[-18] 3.59[~19] 7.16{-20] §.95[-21]
Ionization cross section 4. 3%[-186]

—12—



Hez+ + H{ls}

E=130. 00keV/amu

Excitation cross sections

n=2
n=3
n=4

sum 1=0 1=1 1=2
2.15[-18) 2.40[-17] 1.91{-16]
4.29[-17] 4. 70[-18] 3.16[(-17] 6.63[-18]

2.10[-17] 8.03[-18] 1.81[-17] 4.37{-18]

Capture cross sections

n=1
n=2
n=3
n=4
n=5

Ionization cross section

He2+ + H{ls)

sum 1=0 1=t 1=2
6.01[-18] 6.01[-18]

8.83[-18] 4.17[-18] 4.66[-181}

4.06[-18] 1.97{-18] 1.81[-18] 2.82[-19]
2.11[-18] 9.81[-19] 8.97[-19] 1.94[-19]
1.377-18] 6.24[-19] 5.59[-19] 1.43{-19]
3.96[-16]

E=150. 00keV/amu

Excitation cross sections

n=2
n=3
n=4

1=1 1=2
1.92[-16]
3.37[-17] 6.73[-18]

1.40[-17] 4.17[-18]

sum 1=0
2.18[-16] 2.387{-17]
4.62[-17] 5.80[-18]
2.16[-17] 3.05[-18]

Capture cross sections

— s s 32
Hon o u n
N i e B

onization cross section

He2+ + H(ls)

Siim 1=0 1=1 1=2
4.17[-18] 4.17[-18]

5.00(-18] 2.51[-18]
2.10[-18] 1.09[-181
1.15[-18]1 5.87[-18]

2.49[-18]
8.82[-193 1.34[-19]
4.63[-19] 8.21[-20}

2.88[-19] 6. 28[-20]
3.57[-18]

7.03[-19] 38.15{-19]

E=170. 00keV/amu

Excitation cross sections

n=2
n=3
n=4

1=1
1.87[-16]
3.22[-171 5.83[-18]
1. 39[-17] 4.18[-18]

sum 1=0 1=2
2.09[-16] 2.27[-17]
4, 28[-177 4. 79[-18]

2.16[-17] 2.87(-18]

Capture cross sections

=

==
I onono
e LD [N

n=5

Ionization cross section

Sum 1=0 1=1 1=2
.93[-181 2.931-18]
.02[-18] 1.59[-18]
.23[-18] 6.38[-19]
.79[-19] 8.10[-18]
3.79[-19] 1.94[-19]

1. 43[-18]

5.05[-19] 8. 41[-20]

2.18[-19] 4.22[-203

1.36[-19] 2.74[-20]
3.34[-16]

o= LD DN

1=3

5. 41[-19]

1=3 1=4

3. 41[-20]
2.87[-20] 1.47[-20]

1

i}

3

4.56[-19]

1=3 1=4

2. 25[-201
2.30[-20] 1.35[-20]

1=3

6. 36{-19]

1=3 1=4

8.62[-21]
1.75[-20] 4.35[-21]
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He2+ + H(is) E=200. 00keV/amu
Excitation cross sections
sum 1=0 1=1 1=2 i=3

n=2 1.94[-161 1.92{-17] 1.75[-16]
n=3 4.13[-17] 4. 77[-18] 3.14[-17] 5.20[-18]
n=4 1.97[-17] 2.36[-18] 1.34[-17] 3.59[-18] 3.57{-19]
Capture cross sections

sum 1=0 1=1 1=2 1=3 1=4
1 1.76[-18] 1.76[-18]
2 1.51{-181 8.45[-19] 6.67[-19]
n=3  6.44[-19] 3.31[-191 2.61[-19] 5.18[-20]
n= 3.04[-197 1.56[-19] 1.17[-19] 2.75[-20] 3.89[-21]
n=5 1.68[-19] 8.21[-20] 6.37{-20] 1.67[-20] 3.64f-21] 1.35([-21]

Ionization cross section 3.04f-16]
He2+ + H{ls) E=300. 00keV/amu
Excitation cross sections
sum 1=0 1=t 1=2 1=3

n=Z 1.66[-16] 1.23[-17] 1.53[-16]

n=3 3.23[-17] 2.92[-18] 2.62[-17] 8.14[-18]

n=4 1.34[-17] 1.38[-18] 9.498{-18] 1.90[-18] 1.16[-19]
Capture cross sections

sum i=0 1=1 1=2 1=3 1=4

n=l 4.44[-19] 4.44[-19]
n=2 2.11f-19] 1.38[-19] 7.35[-20]
n=3 8.87[-20] 5.38[-20] 2.73[-20] 7.65[-21]
n=4 4.96[-201 2.38{-20] 1.36[-20] 4.24[-211 7.94[-21]
n=5  3.47[-20] 1.51[-201 9.38([-21] 4.25[-21] 3.90[-21] 2.07[-21]
Ionization cross section 2.12{-16]
He2+ + H{ls) E=400. 06keV/anu
Excitation cross sections
SUR 1=0 1=1 1=2 1=3

n=2 1.44[-16F 1.04[-17] 1.34[-161
n=8 2.82[-17] 2.12[-18] 2.38[-17] 2.29[-18]
n=4 1.05[-17] 7.62[-19] 8.52[-18] 1.17{-18] 7.18[-20]
Capture cross sections
st 1=0 1=1 I=2 1=3 1=4
n=1 1.56[{-191 1.56{-19]
n=2 5.59[-20] 3.79[-20] 1.80[-20]
n=3 2.32[-201 1.43[-20] 7.27[-21] 1.64[-21]
n=4 1.09[-20] 5.09[-21] 3.13[-21] 8.49[-22] 8.03{-22]
n=5  5.91[-21] 2.80[-21]1 1.50[-21] 6.72[-22] 8.38[-221 9.48[-23]
[onization cross section 1.64[-16]
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Li3+ + E(ls) E=
Excitation c¢cross sections
sum 1=0
n=2 8. 61{-19] 3.28{-19]
n=3  4.13[-20] 1. 20[-20]
n=4 2.15{-20] 3.96{-21]

Capture cross sections
sum 1=0

n=1 5.75[-24] 5.75[-24]
n=2 5.81[-17] 2.73[-17]
n=3  2.04[-16] 1.35[-17]
n=4 4.19[-18] 6.38[-19]
n=5 3.18[-18] &.51[-20]

1. 00keV/amu

1=1
5.33[-19]
1. 68[-20] 1.25[-20]
1.69[-211 1.298[-20]

1=2

I=1 1=2

3.08[-17]

6.47[-17] 1.26[-16]
7.09[-19] 8.57[-19]
3.48{-20] 8.14[-20]

lonization cross section 6. 29[-20]
Li3+ + H(1s) E= 2.00keV/amu
Excitation cross sections

sum 1=0 i=1 1=2
n=2 4.40[-18] 1.87[-18] 2. 73[-18]
n=3 5.62[-18] 1.58[-19] 2.16[-19] 1.88[-18]
n=4 1.73[-19] 2.19[-207 1.62[-20] 6.57[-20]

Capture cross sections
sum 1=0

n=1 4.04[-24] 4.04[-24]
n=2 1.99[-16] 9.63[-17]
n=3 2.91[-16] 6.46[-17]
n=4 2.02[-17] 4.68[-18]
n=5 2.22[-18] 1.66[-19]

i=1 1=2

1.03[-16}

1.35[-16] 9.24[-17]
3.58[-18] 5.67[-18]
4.89[-19] 4.46[-19]

Ionization ecross section 7.18[-19]
Lis+ + H(is) E= 3.00keV/amu
Exeitation cross sections

sum 1=0 1=1 1=2
n=2 5.18[-18] 1.66[-18] 3.52[-18)]
=3  6.18[-19] 7.82{-20] 3.45[-19] 1.95[-19]
n=4  3.94[-181 7.09[-20] 9.68([-20] 9.06[-20]

Capture cross sections
sum 1=0

n=1 6.99[-24] 6. 99[-24]
n=2  3.47(-18] 1.65[-16]
n=3 3.45[-18] 4.89[-17]
n=4 3.76[-17] 5.99[-18]
n=5 2.45[-18] 2.66[-18]

lonization cross section

1=1 1=2

1. 81[-186]

1.53[-18] 1.43[-16]

1.34[-17] 1.18[-17]

4. 43[-19] 5.99[-19]
1.32[-18]

—15~

1=3

1

. 85{-21]

1=3 1=4

. 99[-18]
.72[-20] 6.98[-20]

1

3

. 92[-20]

1=3 1=4

. 22{-18]
.81[-18] 5. 41[-181

1=3

.36[-19]

1=3 1=4

. 281-18]
.52[-19] 4.89{-19]



Lis+ + H(ls) E= 5. 00keV/amu
Excitation cross sections
sum 1=0 I=1 1=2 1=3

n=2 1.12[-17] 3.87[-18] T7.28{-18]
n=3  2.83[-18] 4.58[-19] 8.97[~19] 1.48[-18]
n=4  1.53[-18] 2.99[-19] 3.83[-191 3.10[-19] 5.49{-19]
Capture cross sections

sum 1=0 1=1 1=2 1=3 1=
1 6.17[-24] 6.17[-24]
2 5.38[-16] 2.40[-16] 2.98[-18]
3 5.85[-16] 1.27[-16] 1.95[-16] 2.63[-16]
4

n
n
i

n= 4.650-171 4. 241-181 1.52[-171 1.94[-17) 7.64[-18]
n=5  5.97{-181 1.00{-18] 1.49[-18] 1.65[-18] 1.16[-18] 6.62[-19]
Ionization cross section 6.12{-18]
Li3+ + H(1s) E= 6. 25keV/anu
Excitation cross sections
SUm 1=0 1=1 1=2 1=3

n=2 2.08[-17] 7.43[-18] 1.34[-17]
n=3 5.14[-18] 7. 33[-197 1.49[-181 2.91[-18]
=4 3.11[-18] 2.35[-191 6.94[-19] 9.80[-19] 1.20[-18]
Capture cross sections
sSum 1=0 1=1 1=2 1=3 1=4
8.01[-23] 8.01[-23]
§.13[-16] 2. 49[-161 3. 64[-18]
7.36[-161 1.44[-16] 2. 34[-16] 3.58[-16]
n=4 6.7T0[-17] 4. 95[-18] 1. 73[171 2.97[-17] 1.50[-17]
n=5  9.92[-18] 1.01[-18] 2.36[-18] 3.50[-18] 2.16[-181 8.86[-19]

Honon
(-2 S

n
n
n

Tonization cross section 9.59[-18]
Li3+ + H(is) E= 10. 00ke¥/anu
Excitation cross sections
sum 1=0 =1 i=2 I=3

n=2 2.91[-171 6.31[-18] 2. 28[-17]
n=3 6.38[-18] 7. 44[-19] 3.53[-18] 2.11[-18]
n=4 5.15[-18} 7.770-191 1.79[-181 1.54(-18] 1.05{-18]
Capture cross sections
sum 1=0 1=1 1=2 1=3 1=4
n=1 9.25[-22] 9.25[-221
n=2  6.85[-16] 1. 98[-16] 4.86[-16]
n=3  1.03[-15] §.16[-17] 3.02[-15] 6.35[-16]
n=4d 7.79[-17] 6.15[-18] 1.46[-17] 2.31[-17] 3. 41[-17]
n=5 1.66[-171 1 12[-18] 3.45[-18] 6.13[-18] 2.70{-18] 3. 24[-18]
Ionization cross section 1.69[-17]
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Li%+ + H(1s) E= 15. 00keV/amu
Excitation cross sections
sum 1=0 1=1 1=2 1

n=2  2.78{-171 1.06[-17] 1.71[-17]
n=3  5.30[-18] 1.93[-18] 1.82[-18] 1.55[-18]
n=4 8.32[-183 2.23[-18] 3.50[-18] 1.92[-18] 6.59[-19]
Capture cross sections

sum 1=0 1=1 1=2 i=3 1=4
8.15[~21] 8.15[-21]

3

=

[ LI

1
n=2 6.99[-16] 1.53[-16] 5.45[-16]
n=3  1.10[-15] 5.54[-17] 2.99[-18] 7.47[-16]
n=4 1.07[~16] 1.27[-17] 3.18[-17] 3.70[-17] 2.56[-17]
n=5 2.63[-17] 2.65[-18] 6.40[-18] 7.78{-18] 5.50[-18] 3.81[-18]
[onization cross section 2.63[-17]
Li3+ + H(ls) F= 25. 00keV/amu
Excitation cross sections

sum i=0 1=1 i=2 1=3

n=2 5.89[-17] 2.27[-171 3.62[-17]
n=3 1.38[-17] 3.94[-18] 6.31[-18] 3.58[-18]
n=4 2.54[-171 7.47[-18] 1.08[-17] 5.83[-18] 1.29[-181
Capture eross sections
sum 1=0 1=1 1=2 1=3 1

4

n=1  1.18[-18] 1.19[-19]

n=2 5.83[-16] 9.17[-17] 4.92[-186]

=3 7.98[-16] 3.75[-17] 2.23[-16] 5. 38{-16]
n=4 2.21[-16] 1.80[~17] 7.37[-17] 9.89[-17] 3.03[-17]
n=5 T.64[-17] 9.42[-18] 2.68[-17] 2.86[-17] 9.76[-18] 1. 83{-18]
Icnization cross section 1.12[-16]

Lis+ + H{ls) E= 35. 00keV/amu

Excitation cross sections

sum 1=0 i=1 i=2 1=3

=2 1.06[-161 3.60[-17] 7.04[-17]
=3 3.19[-17] 1. 05[-17] 1.56[-17] 5.84[-18]
=4 5.11[-17] 1.49[-17] 2.30[-17} 1.17[-17] 1.43[-18]
apture cross sections
sum 1=0 1=1 1=2 1=3 1

1
I
n
C

4

H

n=1 3.78[-19] 3.78[-19]

n=2  4.270-18] 5.37[-17] 8. 78[-16]

n=3 5. 18[~16] 2.94[-17] 1.73[-18] 3.15[-16]
4

2.237-16] 1.86[-171 7.910-17]1 9.61[-17] 3.12[-17]
n=5 1.08[-16] 1.10[-17] 4.27[-17] 3.83[-17] 1.35[-1T7] 2.18[-18]
lonization cross section 3.10[-16]
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Lis+ + H(ls) E= 50. 00keV/anu
Excitation cross sections
sum 1=0 i=1 1=2 1=3
p=2 1.94[-16] 6.29[-17] 1.31[-16]
n=3 5.25[-17] 1.32[-17] 2.69[-17] 1.24[-17]
n=4 6.30[-17] 1.76[-17] 2.84[-171 1.47[-17] 2. 30[-18]
Capture cross sections
sum 1=0 1=1 1=2 1=3 1

4

n=1 8.60[-19] 8.60{-19]
n=¢ 2.53[-16] 2.69{-17] 2.26[-16]
n=3 2.73[-18] 1.94[-17] 1.11[-16] 1i.43[-16]
n=4 1.56{-163 1.35[-17] 5.92[-17] 5.91[-17] 1.85[-17]
n=5 8.99[-17] 9.90[-187 3.47[-17] 8.17[-17}1 1.18{-17] i.T70[-18]
Tonization cross section 5. 95[-16]
Lig+ + H{is) E= 75.00keV/amu
Excitation cross sections
sum 1=0 1=1 1=2 1=3

n=2 2.46[-161 5.15[-171 1. 94[-16]
n=3 §.43[~17]1 1.62[-17] 3.48[-17] 1.34[-17]
n=4 7.91[-17] 2.38[-17] 3.64[-17] 1.62[-17] 2. 75[-18]
Capture cross sections
sum 1=0 1=1 1=2 i=3 1
n=1 1.44[-18] 1.44[-18]
n=2 1.08[-16] t.21[-17] 9.62[-171
n=3 1.04[-16] 1.02[-17] 4.86[-17] 4.38[-17]
n=4  6.00[-17] 6.68[-18] 2.52[-17] 2.21[-17] 6.05[-18]
n=5 $.95[-171 5.20[-18] 1.63[-17] 1.28[-17] 4. 46[-18] T.32-19]

4

{onization cross section 8.13[-16]
Lis+ + H(ls) E=100. 00ke¥/anu
Excitation cross sections
stm i=0 I=1 1=2 1=3

n=2 3.03[-16] 5.46[-17] 2. 48[-16]
n=3 T.T3[-171 1.30[-177 4.75[-17] 1.67{-17]
n=4  6.24[-17] 1.31[17] 3.07[-17] 1.56[-17] 2.91[-18]
Capture cross sections
sum I=0 I=1 1=2 1=3 I=4

n=1 1.58[-18] 1.58[-18]
n=2 5.04[-17] 6. 76f-181 4.37[-1T]

=3  A.31[-17] 5.75[-18] 2.26{-17] 1.48[-17]
n=4 2.76[-17] 3.83[-18] 1.32[-171 8.61[-18] 1.97[-18]
n=5 1.76[-17] 2.24[-18] 8.02[-18} 5.55[-18] 1.57[-18] 2.08[-19]
Ionization cross section 8.11[-16]
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Li3+ + H(is) E=150. 00keV/anu
Excitation cross sections

sun 1=0 1=1 1=2 1=3

n=2 3.16[-18] 4.91[-173 2.67{-16]
n=3 7.93[-17] 1.31[-17] 4.941-17] 1.68[-17]
n=4  5.29[-17] 1.00{-173 2.791-17] 1.381[-17] 1.93[-18]
Capture cross sections
sum 1=0 1=1 1=2 1=3 1=4
n=1 1.29{-18] 1.29[-18]
n=2 1.39[-17] 2.78[-18] 1.11[-17]
n=3 9.52[-18] 1.89[-18] 5.26[-18] 2.37[-18]
n=4 5.85[-18] 1.27[-18] 2.92[-18] 1.420-18] 2. 36[-19]
n=5 4.08[-18] 8.35[-19] 1.97[-18] 1.00{-18] 2.33[-19] 4.36[-20]
Ionization eross section 7.17[-16]
Li3+ + H{ls) E=200. 00keV/amu
BExcitation cross sections
sum 1=0 1=1 1=2 1=3
n=2 8.41[-16] 3.08[-17] 3.10[~16]
n=3 T7.00[-17] 6.73[-18] 5.18[-17] 1.15[-17]
n=4 3.81[-17] 4.88[-18] 2.341-17] 8.61[-18] 1.20[-18]
Capture cross sections
sum 1=0 1=1 1=2 1=3 1=4
n=1 9.07[-19] 9.07[-19]
n=2 4.81[-18] 1.33[-18] 3.48[-18]
n=3 38.01[-181 7.80[-19] 1.64[-18] 5.91[-18]
n=4 1.64[-18] 4.38[-19] 8.29[-19] 3.22[-19] 5.18[-20]
n=5  9.50[-19] 2.53[-19] 4.86[-19] 1.91[-19] 4. 4p[-20] 5.58[-21]
fonization cross section 5.82[-16]
Li3+ + H{is) E=400. 00keV/anu
Excitation cross sections
sum i=0 1=1 1=2 1=3
n=2 2.73[-16] 2.04[-17] 2.53[-18]
n=3 5.31[-17] 4.647-18] 4.27[-17] 5.68[-18]
n=4 2.370-17] 2.22[-18] 1.70{-17] 3.82[-18] 6. 70[-19]
Capture cross sections
sim i=0 1=1 1=2 1=3 1=4
n=1 1.63[-19] 1.63[-19]
n=2 2.28[-18] 9.79[-20] 1.30[-19]
n=3 1.08[-19] 4. 26{-20] 5.22{-20] 1.32[-20]
n=4 5.20[-20] 1.93[-20] 2.04[-20] 9.06{-21] 3.23[-21]
n=5 3.06[-20] 9.71[-21] 1.04[-20] 6.93[-21] 2. 44[-21] 1.04[-21]
lonization cross section 3.581-16]
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Bed+ + H(ls) E=

0. 25keV/amu

Excitation cross secticns

sum 1=0 I=1 1=2 1=3
n=2 1.16{-191 6.89[-20] 4.70{-20]
n=3 9.02[-21] 2.33[-21] 4.17{-21] 2.52[-21]
n=4 3.08[-211 2.16[-22] 4.02{-22] 1.87[-21] 5.90[-22]
Capture cross sections
Sum I=0 I=1 1=2 =3 1=4
n=1 4.47[-25] 4 47[-25]
n=2 3.42[-22] 1. 31[-22] 2.11[-22]
n=3 2.73[-15] 3.09[-16] 7.26[-16] 1.69[-15]
n=4 3.160-16] 4.27[-17] 6.85[-171 8.61[-17] 1.18{-16]
=5 1.13{-18] 1.54[-193 1.51[-19] 8.16[-20] 3.17[-18] 4.22[-19]
Ionization eross section 4.15[-21)]
Bed+ + H(ls) E= 0. 50keV/anu
Excitation cross sections
sum =0 i=1 1=2 1=3
n=2  6.67[-19] 2.10[-19] 4.56[-19]
n=3  3.31[-20] 3.71[-211 &5.66[-211 2.28[-20]
n=4 2.10[-20] 1. 070-211 5.41[-211 T7.59[-21] 6.89{-21]

Capture cross sections
sum =0

1=1

I=2

i=3

I

4

n=1 1.29[-24]1 1.29[-24]
n=2 4.42[-22] 1.07{-22] 3.35(-22]
n=3 2.84[-15] 3.03{-16] 6.41[-16] 1.90[-15]
n=4  3.18[-167 1.27{-17] 4.48[-17] 1.13[-16] 1.47[-16]
n=5 2.46[-181 3. 670-193 4.39[-191 4.32[-19] 4 7T1{-19] 7.48{-19]
lonization eross section 4.85[-20]
Bed+ + H(is) B= 1. 00keV/anu
Excitation cross sections
sum 1=0 1=1 i=2 1=3
n=2 1.58[-18] 6.77[-19] 9.02[-19]

2.02{-19] 7.60[-20] 7.35[-201 5.26[-20]
2.90{-191 1.98[-20] 1.13[-19] 5.28[-20] i.0&8[-19]

1=1 1=2 1=3 1=4

3.12[-16] 4. 44[-17] 7.83(-17] 1.17[-16] 7. 25[-17]

n=3
n=4
Capture cross sections
sum 1=0
n=1 5.83[-24] 5.83[-24]
n=2 2.10[-20] 8.7i[-217 1.23[-201
n=3 3.42[-15] 3.00[-161 1.07[-15] 2.05[-15]
n=4
n=5

Ionization eross section

§.42[-18] 8.05[-19] 4.76[-19] 1.82[-18] 1.75[-18] 1.57[-18]
3.96[-19]




Bed+ + H{is) E= 2. 00keV/amu
Excitation cross sections

sum 1=0 1=1 1=2
n=2 b5.58{-181 2.35[-18] 4.23[-18]
n=3  9.17[-197 1.79[-19] 3.08[-19] 4.29[-19]
n=4 4.51{-19] 5.15[-20] 1.26{-19] 1.76{-19]
Capture cross sections

sum 1=0 1=1 1=2

n=1 1.91{-24] 1.91[-24]
n=2 4.84[-19] 2.05[-19] 2.79[-19]
n=3  3.42{-15] 2.87[-16] 1.22[-15] 1.82[-15]
n=4  3.13[-18] 5.91[-173 1.06[-16] 1.04[-16]
n=5  2.14[-17] 2.77{-18] 3.87[-18] 4.77[-18]
Ionization cross section 2.45[-18]
Bed+ + H{ls) E= 3. 00keV/amu
Excitation cross sections

sum 1=0 1=1 1=2

n=2 6.77[-18] 2.70[-18] 4.07[~18]
n=3 1.05[-18] 2.01[-19] 4.72[-19] 3.77{-19]
n=4 1.24[-18] 4.35[-20] 3.79[-19] 4. 46{-19]
Capture cross sections

sum 1=0 1=1 1=2

n=1  8.98[-23] 8.98[-23]
n=2 2.32[-18] 6.99[-19] 1.62[-18]
n=3 3.21[-15] 2.63[-16] 1.15[-15]1 1.80(-15]
n=4  3.41[-16] 4. 30[-17] 9.93[-171 1.28[-16]
n=5 3.03[-17] 2.95[-18] 6.48[-18] 9.281-18]
Jonization cross section 3. 48 [-18]
Bed+ + H(ls) E= 4. 00keV/anu
Excitation cross sections

sum 1=0 =1 1=2

n=2 5.08[-18) 2.46[-18] 2.61[-18]
n=3 1.25[-18] 3.71[-18] 4.37[-18] 4.38[-19]
n=4 1.82[-18] 8.32[~18] 4.85[-19] 6.84[-19]
Capture cross sections

sum 1=0 1=1 1=2

n=1 1.17{-23] 1.17[-23]

n=2  6.29[-18] 1.82[-18] 4.47[-18]

n=3  3.01[-15] 2.58[-16] 1.08[-15] 1.72[-15]
n=4  3.54[-18] 2.95[-171 9.36[-17] 1.41{-16]

n=5  2.08[-177 1.50{-18] 3.24[-18] 7.84[-18]
lonization cross section §.27[-18]

9.67[-201

1=3 1=4

4. 441-17]
6.29[-18] 8.71[-18]

3.70[-19]

1=3 1=4

6. 88[-17]
8.22[-18] 3.40[-18]

1=§

3.21[-19}

1=3 1=4

9.05[-17)
6.02[-18] 2.30[-18]
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Bed+ + H(is) BE= 6. 25keV/amu
Excitation ecross sections

sum 1=0 i=1 1=2
r=2 1.27[-17] 5.18[-18] 7.56{-18]
n=3 4.54(-18] 6.09[-19] 1.33{-18] 2.60[-18]
n=4 3.82[-18] 5.11[-19] 8.85[-191 1.31[-18]
Capture cross sections

Sum 1=0 1=1 1=2
n=1 1.32[-241 1.32[-24]
n=2 1.84{-17] 9.17[-18] 9. 25[-18]
n=3 2.78[-15] 2.68[~16] 9.21[-16] 1.59{-15]
n=4 4.360-16] 2.68[-171 9.26[-17] 1.55{-16]
n=5 3.78[-17} 3.57[-18] 4.12[-18] 7.31[-18]
lonization cross section 1.76[-173
Bed+ + H(1s) E=  9.00keV/amu
Excitation cross sections

sum I=0 1=1 1=2
n=2 2.02[-17] 5. 47[-18] 1.48{-17]
n=3 6.42[-1871 4.94[-191 2. 18[-18] 3.74[-18]
n=4 6.92[-18] 6. 49f-19] 1.95[-18] 2.58[-18]
Capture cross sections

sHm 1=0 1=1 1=2
n=1 5. 51[-25] 5.51[-25]
n=2 38.67[-17] 1.85[-17] 1.81[-17]
n=3 2.47[-15] 1.68[-16] 7.36[-16] 1.57[-15]
n=4 5.55[-16] 2.11[-17] 6.99[-17] 1.81[-16]
n=b 4.55[-17] 3.32[-18] 6.13[-18] 6.96[-18]

fonization cross section

Bed+ + H(ls)
Excitation cross sections

n=2
n=3
n=4

sum 1=0
1.87[-171 5.89[-18]
5.06[-18] 7.83(-19]
8.96[-18] 1.65[-18]

Capture eross sections

= 33
I n
LI 0D b

n=4
n=5

sum 1=0
3.09[-24] 3.09{-24]
5.82[-171 2.49(-17]
2.22{-15] 1.04[-16]
6.38[-16] 1. 74[-17]

2.28[-17]

E= 12. 50keV/amu

1=1 1=2
1.28[-17]
2.05[-18] 2.22[-18]

3.57[-18] 2.39[-18]
i=1 1=2
3.32[17]

5.66[-16] 1.55[-15]
5.59{-17] 1.99[-16]

1=3

1.11{-18]

1=3 I=4

1.62[-16]
1.38[-171 9.00[-18]

1=3

1. T4[-18]

1=3

2.82[-16]
1.06[-177 1.85[-17]

3

1

1. 35[~18]

1=3 1=4

3.65[-16]

5.96[-17] 3.23[-18] 1.10[-17] 1.55[-17] 1.06[-17] 1.53[-17]

lonization cross section

2.47[-17]



Bed+ + H{ls)

E= 25.00keV/amu

Excitation cross sections

n=2
n=3
n=4

SUm 1=0 1=1 i=2
5.37(-171 2.23[-17] 3. 15]-17]
1.29[-17]1 3.28[-18] 4.42[-18] 5.21[-18]
3.81[-17]1 1.02[-17] 1.72[-17] 8.78[-18] 1.

Capture cross sections

—
1w n
L

Bed+ + H{ls)

cnization cross section

sSum 1=0 1=1 1=2
5.93[-22] 5.93[-22]
1.13[-161 3.41[-17] 7.86[-17]
1.39[~-15] 4.83[-17] 2.57[-16] 1.09[-15]
6.620-16] 1.82[-17] 8.59[-17) 2.25[-16] 3.
2.05[~16] 7.52[-18] 3.17[-17] 6.12[-17] .
1.37[-16]

E= 50. 00keV/amu

Excitation cross sections

n=2
n=3
n=4

4.761-171 1.65[-17] 2.

1=1 1=2
20[-16]

170-171 8. 41[-18]
041-17] 3.26[~17] 4.

sum 1=0
1.73{-18] 5. 36[-17] 1.

1.60[-16] 5.21[-17] 7.

Capture cross sections

— g g 2
Houomonon
L

onization cross section

Bed+ + H{ls)

sum 1=0 1=1 1=2
1.907-20] 1.%0[-20]
1.05[-16] 2.09[-17] 8. 45[-17]

4.83[-16] 1. 75[-17]
3.52[-161 1.08{-17]
2.13[-16] 7.81[-18]

-43[-17] 3.61[-16]

.53[-17] 1.55[-16] 1.

.53[-17] 7.82[-17] &.
1.79[-16]

o ot o O

E= 75. 00keV/amu

Excitation cross sections

n=2
n=3
n=4

sum 1=0 i=1 1=2
3.13[-18]1 9.65[-17] 2. 16[-16]
8.11[-17] 2.12[-171 4.13[-17] 1.87[-17}
1.61[-16]1 4.56{-17] 7.08[-17] 3.76[-17] .

Capture cross sections

n=1
n=2
n=3
n=4
n=h

Ionization cross section

SUm 1=0 1=1 1=2
6.57[-20] 6.57[-20]

6.74[-17] 9.19{-18] 5.82[-17]

1.81[-16] 7.22[-18] 4.44[17] 1.30[-16]
1.43[-16] 4.82[-18] 2.92[-17] 6.49[-17] 4.
1.02[-16) 38.98[-18] 2.29[-17] 3.95[-17] 2.
1.12[-15]

—23—

1=3

85[-18]

1=3 1

4

32[-16]
23[-171 3.21[-17]

1=3

60[-18]

1=3 i=4

30[-16]
79[-17] 2. 38[~17]

1

3

38[-18]

1=3 1=4

41[-17]
80[-17] 7.45[-18]



Bed+ + H{ls)

E=100. 00keV/amu

Excitation cross sections

=2
=3

n
n
n=4
C

= B
ol
G DO

=4
n=5

=

Ionization cross section

Bed+ + H(1s)

sum 1=0 1=1 1=2
3.370-16] 7. 441-17] 2.63[-16]
9.47[-17] 2.410-17]1 4.99[-17) 2.07[-17]
1.42[-16) 4.33[-17] 6.28[-17] 3.00[-17]

apture cross sections

sun 1=0 1=1 1=2
1.22[-19] 1. 22[-19]
4.08[-17] 4.46[-18] 3.63[-17]
8.04[-17] 3.82{-18] 2.52[-17] 5.15[-17]
6.55[-17] 2.61[-18] 1.73[-17] 3.04{-17]
4.61[-171 1.88[-187 1.05[-17] 1.941-17]
1.22[-15]

E=150. 00keV/amu

Excitation cross sections

n=2
n=3
n=4

sum 1=0 1=1 1=2
4.14[-16] 5. 16{-171 3.62{-16]
9.84[-17] 1.43[-17] 6.22[-17] 2.20{-1T]

1.02[-16] 2.18[-17] 4.97(-17] 2.58[-17]

Capture cross sections

H =2 a8
W H
L X

n=5

Ionization cross section

Bed+ + H{1s)

stm 1=0 1=1 1=2
1.84[-19] 1.84[-19]

1.59[-17] 1.58[-18] 1.43[-17]

2.07[(-17] 1.30[-18] 8.85[-18] 1.06[-17]
1.54[-171 1.12[-18] 5.80[-18] 6.41[-18]
1.20[-17] 9.72[-19] 4.27[-18] 4.47[-18]
1.08{-15]

E=200. 00keV/amu

Excitation cross sections

n=2
n=3
n=4

sum 1=0 1=1 1=2
4.60[-16] 6.03{-17] 3.99[-16]
1.14[-16] 1.58[-17] 7.46[-17] 2.33[-17]
8.53{-17] 1. 49[-17] 4.49[-17] 2.15[-17]

Capture cross sections

n=1
n=2
n=3
n=4
n=h

lonization cross section

sum 1=0 1=1 1=2
1.947-197 1.94[-19]
6.75[-181 7.98[-193 5.95[-18]
7.09[-181 6.92[-19] 3.56[-18] 2.83[-18]
4.581-187 4. 40[-197 1.98[-18] 1.71[-18]
3.04[-18] 3.00[-197 1.28[-18] 1.04[-18]
9.33[-16]

1

I

3

5. 44[-18]

1=3 1=4

1.53[-117]
1.19[-17] 2.45[-18]

1=3

5. 04[-18]

1=3 1=4

2.09[-18]
1.98[-18] 3.49[-19]

1

3

3.92[-18]

i=3 1=4

4. 49[-19]
3. 60{-191 6. 84{-20]

— 24—



Bed+ + H(ls)
Excitation cross sections
Sum 1=0

n=2 4.11[-16] 3.00[-17]
n=3 8.69[-17] 7.85[-18]
n=4 4 49[-17] 5.47[-18]

Capture cross sections
sum 1=0

n=1 7.96[-20] 7.96[-20]
n=2 4.92{-19] 1.20[-19]
n=8  3.16[-19] 6.95[-20]
n=4 1.72[-19] 3.76[-20]
n=5 1.14[-197 2. 51[-20]
lonization cross section

Bed+ + H(ls)
Excitation cross sections

E=400. 00keV/amu

1=1
3. 81[-16]
§.56[-17] 1.34[-17]
2.87[-17] 9.56[-18]

1=2

1=1 1=2

3. 72[-19]

1. 68[-19] 7. 74[-20]

7. 46[-20] 4.88[-20]

4.28[-20] 2.92[-20]
5.98[-16]

E=600. 00keV/amu

sum 1=0 1=1 1=2

n=2 3.80[-16] 2.31[-17] 3.57[-18]
n=3 7.39[-17] 4.94[-18] 6. 14[-17] 7.51{-18]
n=4 3.15[-17] 2.59[-187 2.35[-17] 5.03[-18]
Capture cross sections

sum 1=0 i=1 1=2
n=1 4.44[-201 4. 44[-20]
n=2 8.71[-20] 2.61[-20] 6. 09{-20]
n=3  4.70[-20] 1.35[-20] 2.57[-201 7.79[-21]
n=4 2.62[-20] 6.97{-21] 1.21{-20] 4.27[-21]
n=5 1.55[-20] 3.95[-21] 5.82{-21] 2.01[-21]

lonization cross section

4.16[-16]

Bei+ + H{ls) E=800_ 00keV/amu
Excitation cross sections

smm 1=0 1=1 1=2
n=2 3.03[-16] 1.82[-17] 2. 85{-16]
n=3 5.98{-171 3.92[-18] 5.06[-17] 5.27[-18]
n=4 2.42[-17] 1.88[-18] 1.88[-17] 3.30[-18]
Capture cross sections

sum 1=0 1=1 1=2
n=1 1.99[-20] 1.98[-20]
n=2 2.32[-20] 9.05[-21] 1.42(-20]
n=3 9. 59[-211 3.61[-21] 4.83[-21] 1.16[-21]
n=4 4.66[-21] 1.88[-211 2.18[-21] 5.31[-22]
n=5 2.78[-211 1.11[-21] 1.26[-21] 2.88[-22]

Ionization cross section

3.47[-16]

1. 14[-18]

1=3 1=4

1. 05[-20]
1. 24[~20] 4.18[-21]

4.11[-19]

1=3 I

H

4

2.91[-21]
1.13[-211 2.60[-21]

1=3

2.08[-19]

1

3 1=4

8. 01[-23]
9.53[-23] 2.68[-23]

25 —



B5+ + H(1s) E= 0. 25keV/amu
Excitation cross sections
sSum i=6 1=1 1=2 1
n=2 4.35[-19] 2. 85[-19] 1.50[-19]
n=§ 4.66[-20] 1.65[-201 1.33[-203 1.68[-201
n=4 2.19[-20] 1.83[-21] 4. 53[-21]1 7.97[-21] 7.53[-21]
Capture cross sections
sum =0 1=1 i=2 i=3 1
n=1 8.66{-27] 8.66[-27]
n=2 4.03[-22] 2.01{-23] 3.83[-22]
n=% 4. 41[-187 1.02f-18] 1.82[-18] 1.56[-18]
=4 1.60{-15] 1. 42[-16] 4.34[-16] 5.67[-16] 4.53[-16]
n=5  3.56[-177 4. 12[-18] T7.52[-18] 8.66[-18] 5.64[-18] 9.68{-13]

1

3

4

LI L ]

Ionization cross section 3.43[-20]
B5+ + E{ls) E= 0. 50keV/amu
Excitation cross sections
Sum i=0 1=1 1=2 1=3

n=2 7.98[-19] 4.03[-19] 3.95[-19]
n=3 2.64[-19] 9.12[-201 7.84[-20] 9.47[-20]
n=4 1.51[-191 3. 29[-20] 2.34{-20] 4.37[-20] 5.06[-20]
Capture cross sections
sum 1=0 1=1 1=2 1=3 I=4

n=1 6.31[-26] 6. 31{-26]
n=2  2.12[-22] 4.59{-23] 1.66[-22]
n=3 3.02[-17] 8. 45[-18] 1.31[-17] 8.73[-18]
n=4d 1.81[-15] 9. 18[-17] 2.88[-16] 5.76[-16] 6. 54[-16]
A=y  5.14[-17] 2.91[-18] 7.00[-18] 1.08[-17] 1.61[-17] 1. 46[-17]
Ionization cross section 2.35[-19]
B5+ + H{ls) E= 1. 00keV/anmu
Excitation cross sections
sum 1=0 1=1 1=2 1=3

n=2 1.57[-18] 6.51[-191 9. 18[-19]
n=3 5.83[-19] 7.62[-20] 2.92[-19] 2.15[-19]
n=4 5.41[-19] 5. 48[-20] 1.88[-18] 1.76[-19] 1.23[-19]
Capture cross sections

sum i=0 I=1 1=2 1=3 1=4
2.20[-25] 2.20[-25]
2.70[~22] 7.00[-23] 2.00[-22]
1.56[-18] 4.18[-17] 7.820-17] 3.61[-1T]
1.82[-15] 1.21[-16] 3.72{-16] 5.80[-16] 7.52[-16]
7.86[-171 1. 49[-171 1. 71[-17] 2.08{-17] 1. 75[-17] 8.17[-18]
onization cross section 1.01[-18]

Lo B = T = B — B
T L
4N e OO By

—26—



B5+ + H(ls)
Excitation cross sections

E:

2. 00keV/amu

sum 1=0 1=1 1=2
n=2 4.641-18] 8.76[-19] 3.76[-18]
n=3 2.19[-18] 2.68[-19] 5.48[-19] 1.37[~18]
n=4 1.34[-18] 1.77[-19] 4.37[-19] 5.16[-19]
Capture cross sections

sum 1=0 1=1 1=2
n=1 4.24[-26] 4.24[-26]
n=2 9.31[-22]1 2.40[-22] 6.91[-22]
n=3 4.16[~16] 1.100-18] 1.89[-16] 1.17[-16]
n=4 2.11[-15] 1.33[-16] 3.97[-16] 6.57[-16]
n=5 1.10[-16] 1.26[-17] 1.90[-17] 2.79[-17]

Ionization eross section

6.60[-18]

BS+ + H{ls) E= 3.00keV/amu
Excitation cross sections

SUm 1=6 1=1 1=2
n=2  7.90{-18] 2.08{-18] 5.81[-18]
n=3 2.26[-181 3.37[-19] 1.27[-18] 6.58[-19]
n=4 3.02(-18] 2.03[-19] 7.49[-19] 1.18[-18]
Capture cross sections

sum 1=0 i=1 1=2
n=1 2.71{-25] 2. 71[-25]
n=2 1.04[-20] 5.75[-21] 4.70[-21]
n=3 6.28[-16] 1.59[-16] 2.89{-16] 1.80[-16]
n=4 2.07[-15] 1.09[-16] 2.97{-18] 6.49[-186]
n=5 1.93[-16] 1.19[-17] 3.25{-17] 5.04[-17]

Ionization cross section

8.591-18]1

B5+ + H{ls) E= A. 00keV/amu
Excitation cross sections

Sum 1=D i=1 1=2
n=2 4.07[-18] 6.82[-19] 3.41[-18]
n=3  2.44[-18] 2.80[-18] 9.27[-19] 1.24[-18]
n=4 4.18[-18] 3.23[-19] 1.22[-18] 1.53[-18]
Capture cross sections

SHR 1=0 1=1 1=2
n=1  1.59[-24] 1.58[-24]
n=2 5.81{-20] 1.68[-20] 4.13[-20]
n=3 7.89{-16] 1.86[-16] 3.84[-16] 2.39[-156]
n=4 2.13[-15] 1.02[-16] 3.01[-16] 6.53[-16]
n=5 1.80[-16] 5.08[-18] 1.50[-17] 4.71[-17]
lenization cross section 9.56[-18]

i=3

2.07[-191

1=3 1=4

9. 21[-16]
3.67[-17] 1.43[-17]

9. 04[-18]

1=3 1=4

1.01[-15]
6.81[-17] 3.00[-17]

1

3

1.11[-181

1=38 1=4

1. 08[-15]
7.57[-17] 3.73[-17]
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B5+ + H(1s) E= 6. 25keV/amu
Excitation cross sections

sum 1=0 1=1 1=2
n=2 1.05[-171 3.00{-18] 7.52[-18]
n=3 5.98[-18] 8.51{-19] 3.47[-18] 1.66[-18]
n=4 8.43[-18] 9.21[-19] 1.95[-18] 3.74[-18]
Capture cross sections

Stm 1=0 i1 1=2

n=1 1.81[-27] 1.81[-27]
n=2  2.91[-19] 1.18{-19] 1.73[-19]
n=3 9.51[-16] 1.5%{-16] 4.43[-16] 3. 48[-16]
n=4 2.39[-15] 1.03[-16] 3.38[-16] 7.35[-16]
n=5 2. 11[-18] 6.15[-187 1.40{-17] 3.28[-17]
Ionization cross section 2. 45[-17]
B5+ + H{is) E= 9. 00keV/amu
Excitation cross sections

SIm 1=0 1=1 1=2

n=2 1.76[-171 5.30[-181 1.23[-17]
n=3 7.99{-181 9.54[-19] 2.20[-18] 4.83[-18]
n=4 1.04[-171 9.77{-191 3.06[-18] 3.72[-18]
Capture cross sections

sum 1=0 1=1 1=2
5.06[-26] 5.06[~26]
1.23[-18] 4.70[-19] 7.56(-19]
1.02[-15] 1.22[-16] 4.34[{-16] 4.64[-16]

= R
/| T T |
N W LD DD

2.41[-15] 6.65[-17] 2.31[-161 6.90[-16]
2.47(-161 7.50[-181 1.838[-17] 2.50[-1T)
Tonization cross section 3.83[-17]
B5+ + E(1s) E= 12. 50keV/anu
Bxcitation cross sections
sum 1=0 1=1 1=2

n=2 1.69[-17] 6. 14[-181 1.08[-1T7]
n=3 T7.96[-181 1.17[-18] 3.38[-18] 3.41[-18]
n=4 1.52{-171 2.25[-18] 5.21{-18] 5.51[-18]
Capture cross sections

SUE 1=0 i=1 1=2

n=1 8.07[-25] 8.07[-25]

n=2 2.88[-18] 1.40[-18] 1.48[-18]

n=3 1.05[-15] 9.87[-17] 3.88[-16] 5.65[-16]
n=4  2.29[-15] 4.48[-17] 1.67[-161 5.76[-16]

n=5 2.75[-16] 6.37[-18] 2.21[-17] 3.62[-17]
Ionization eross section 4.18[-17]

1=3

1l

1.82{-18]

1=3 1=4

1. 21[-15]
8. 27(-171 7.50[-17]

1

3

2.64(-18]

1=3 I=4

1. 42[-15]
8.11[-17] 1.15[-186]

1=3

2.22(-18]

I=3 1=4

1. 51[-15]
8.12[-17] 1. 29[-16]




B5+ + H{ls)

E= 25. 00keV/amu

Excitation cross sections

n=2
n=3
n=4

sum 1=t 1=1 1=2
6.45[-17] 2.82[-171 3.62[-17]
1.80[-171 8.12[-18] 6.32[-18] 8.58[-18]

7.06{-17) 1.770-17] 3.00{-17] 1.78[-17] &.

Capture cross sections

Ionization cross section

sum i=0 i=1 1=2
8.26[-25] 8.26(-25]

1.23[-17] 4.69[-18] 7.60[-18]

9.23[-16] 5.35[-17] 2.55[-16] 6.14[-16]
1.46[-15] 2.530-17] 1.08{-16] 3.27[-18] 1.
5.197-16] 1.14[-17] 3.55[-17] 1.07[-16] 1.
1.73[-1¢1

B5+ + H(1s) E= 35. 60keV/amu
Excitation cross sections

sum 1=0 1=1 1=2
n=2 1.33[-161 5.86[-17] 7.44[-17]
n=3 3.44[-171 5.93[-18] 1.17[-17] 1.88[-17]
n=4 1.33[-18] 3.471-17] 6.16[-17] 2.89[-17] 7.
Capture cross sections

sum 1=0 1=1 1=2
n=1  3.95[-23] 3.95[-231]
n=2 1.96[-17] &.95[-18] 1.27[~17]
n=3 6.95[-16] 3.23[-17] 1.64[-16] 4.99[-16]
n=4 9.80[-16] 1.86[-17] 8.49[-17] 2.26[-16] 6.
n=5  5.41[-167 9.91[-18] 4.42[-17] 9.62[-17] L.

Ionization cross section

4.97[-16]

B3+ + H(1s) E= 56. 00keV/amu
Excitation cross sections

sum 1=0 1=1 1=2
n=2  2.05[-16] 9.13[-17] 1.14[-1¢]
n=3 4.94[-17] 1.91[-17] 1.78[-17] 1.25[-17]
n=4 2.85[-16] 8.086[-17] 1.32[-16] 6.17[-17] 1.
Capture cross sections

sum 1=0 1=1 1=2
n=1 3.23{-22] 3.23[-22]
n=2 2.50[-17] T7.62[-18] 1.73[-17]
n=3  4.27[-16] 1.68[-17] 8.16[-17) 3.29[-16]
n=4 5 69[-16] 1.22[-17} 4.98[-17] 1.58[-16] 3.
n=5  4.06[-18] 9.09[-183 3.17[-17] 8.67[-17] 1.

Ionization cross section

9.901-18]

—29_

1=3

14[-18]

1=3 1=4

00[-15]
69[-161 1.96[-16]

1=3

55[-18]

1=3 1=4

{]

61[-16]
987-16] 1.93[-16]

08[-17]

i=3 1=4

49[-16]
580-16] 1.20[-161



B5+ + H(1s) E= 75. 00keV/amu
Excitation cross sections
sum i=0 1=1 1=2 1
n=2 2.72[-16] 6.63[-17] 2.06[-16]
n=3 6.65[-17] 1.87[-17] 3.35[-17] 1.43{-17]
n=4 2.72{-16} 9.18[-17] 1.18[-16] 5.29[-17] 8. 34[-18]
Capture cross sections
sum 1=0 i=1 1=2 1=3 1=4
n=t 2.31[-21] z.31[-21]
n=2 2.44[-17] 6.06[-18] 1.84[-17]
n=3 1.96[-16] 7.77[-18] 3.20{-17] 1.56[-16]
n=4 2.39[-16] 5. 66[-18] 2.31[-17] 8.06[-171 1.291-16]
n=5 1.92[-16] 4.40[-18] 1.86[-17] 5.38[-17] 7.14[-17] 4. 40[-17]

3

Ionization cross section 1. 52f-15]
B+ + H{ls) E=100. 00keV/anu
Excitation cross sections
sum 1=0 I=1 1=2 1=3

n=2 4.070-16] 1.15[-16] 2.92[-16]
n=3 1.03[-15] 2.43[-17] 5. 46[-17] 2. 44[-17]
n=4  2.44[-16] T7.15[-171 1.09{-16] 5.51[-17] 9.22{-18]
Capture cross sections
sum 1=0 1=1 1=2 1=3 1=4

n=1 6.27[-213 6. 27[~21}
=2  1.95[-17] 3.59{-187 1.59[-17]
n=3  9.T1[-17] 3.50[-181 1.74[-17] 7.62[-1T]
n=4 1.12[-16] 2.59[-18] 1.40[-17] 4.53[-17] 4. 96[-17]
n=5 9.14[-17] 1.96f-18] 8.83[-18] 2.92[-17] 3.64[-17] 1.50[-17]
lonization cross section 1.61[-15]
B3+ + H{ls) E=150. 60keV/amu
Excitation cross sections
sum 1= 1=1 1=2 1=3

n=2 4. T0[-16] 7.13[-17] 3.99[-16]
n=3 1.12[-16] 1.82[-171 6.45(-171 2.91[-17]
n=4 1.57[-16] 4. 27[-17] 6.98[-17] 3.64[-17] 8.15[-18]
Capture cross sections
sum 1=0 1=1 1=2 1=3 1=4

n=1 1.90[-20] 1.90[-20]

n=2 1.06[-17] 1.31[-18] 9.24[-18]

n=3  2.92[-171 1.10[-18] 7.04[-18] 2.11[-17]

n=4 2.77[-17] 8.68[-19] 5.38[-187 1.29[-17] 8. 54[-18]

n=5 2.42[-177 8. 42[-19] 4.63[-18] 9.49[-18] 7.36[-18] 1.88[-18]
Ionization cross section 1.55[-15]
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B5+ + H(ls)
Excitation cross sections
sum 1=0

n=2  5.31[-16] 7.15[-17]
n=3 1.36[-16] 1.87[-17]
n=4 1.36[-16] 2.67[-17]

Capture cross sections
sum 1=0

n=1  2.67[-20] 2.67[-20]
n=2 5.71[-18] 6.02[-19]
n=3  1.11[-17} 5. 32[-19]
n=4 9.21[-18] 2.82[-193
n=5  6.72[-18] 2.58[-19]

Ionization cross section

B5+ + H(ls)

Excitation cross sections
sum 1=0

n=2  5.51[-18] 5.17[-17]

n=3 1.21[-16] 1.04[-17]

n=4 6.96[-17] 8.65[-18]

Capture cross sections
sum 1=0

n=1 2.77[-20] 2.77[-20]
n=2  6.84[-19] 7. 48[-20]
n=3  6.48[-191 5. 82[-20]
n=4 4.16[-19] 4.13[-20]
n=5  3.02[-191 3.85f-20]

lonization cross section

B5+ + H(ls)

sum 1=0

46[-16] 2.66[-17]
¢3[-17] 5.76[-18]
90[-17] 3.20({-18]
eross sections

sum 1=0

CT1[-21] 1.71[-21]
.66[-20] 1.84[-21]
.72[-20] 1.31[-21]
L19[0-217 8. 47[-22]
6.47[-21] 6. 74[-22]
onization cross section

n=2 4.
n=3 8.
n=4 3.
Capture

— 0 =22 s
L I L ||
R R

e bk NG b

E=200. 00keV/amu

1=1
4. 60[-16]
8.48[-17] 3.24[-17]
6.358[-17] 3.65{-17]

1=2

1=1 1=2

5.11[-18]

3.57(-18] 6.99[-18]

2. 39[-18] 4.34[-18]

1.53[~18] 2.70[-18]
1.30[-15]

E=400. 00keV/anu

1=1

4.99[-16]
8.81{-17]1 2.22[-17]
4. 147-171 1.65[-17]

1=2

1=1 1=2

. 09[-19]

.31[-19] 2.58[-19]

.88[-19] 1.500-19]

.24[-19]1 9.29[-20]
8.88[-16]

ped b= G O

E=800. 00ke¥/amu
Excitation cross sections

1=1 1=2
4.20[-186]
7.40[-17] 9. 54[-18]

2.87[-17] 6.50{-18]
1=1 1=2

2. 48{-20]

1. 170-20] 4.17[-21]

6.07[-21] 2.47[-21]

3.93{-217 1.54[-21]
5.26[-16]

.39{-18]

1=3 1=4

. 20[-18]
.78[-18] 4.51[-19]

1

3

.06[-18]

1=8 i=4

. 85[-20]
.93[-20] 7.20[-21]

. 93[-19]

1=3 1=4

. 04[-22]
.76[-221 5. 48-28]
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C6+ + H(ls) E= 0. 25ke¥/amu
Excitation cross sections
sum 1=0 1=1 1=2 1
n=2 2.20[-207 1.43[-20] 7.65[-21]
n=3 1.55[-2071 2.28[-21] 7.27[-21] 5.90[-21]
n=4 1.42[-20] 1.36[-21] 5.40[-21] 3.30[-213 3.94[-21]
Capture cross sections
sum 1=0 1=1 1=2 1=3 I
n=1 3.73[-27] 3.73[-27]
n=2 2.09[-21] 1.11[-23] 2.08{-21]
n=3 8.31[-20] 3.93[-21) 2.31[-20] 5.81[-20]
n=4 1.71[-153 7.25{-17] 8.09[-16] 3.98[-16] 9. 28[-16]
n=8  6.731-16] 6. T4[-18] 1. 44[-16] 1.49[-16] 1.36[-16] 2. 38[-16]
n=6 1.38[-181 2.20{-21] 1.56[-19] 6.68[-20] 4.30[-18] 4. 23[-19] 3.06[-19]

3

4 1=5

Ionization cross section 3.95[-20]
C6+ + H(1s) E= 8. 50keV/anu
Excitation cross sections
Sum 1=0 =1 1=2 =3

n=2 3.08{-19] 1.05[-19] 2.03{-19]
n=3 5.53[-20] 1.42[-20] 2.52{-20] 1.59[-20]
n=4 4.22[-201 4.43[-21] 1.32{-20] 1.30[-20] 1.15[-20]
Capture cross sections
sum 1=0 1=1 1=2 1=3 1
=1 7.41[-273 7. 41[-27]
=7 1.12[-21] 6.08[-22] 5.16[-22]
=3 4.56[-20] 8. T0[-21] 2.16[-20] 1.53[-20]
=4 2.72[-15) 1.33[-161 5.56[-16] &.25{-16] 1.20f-15]
n=5 6.80[-161 4.17[-17] 8. 44[-17] 1.55[-16] 2.45[-16] 1.55[-16]
n=6 4.21[-18] 2.89[-19] 5.85[-19] 5.48[-19] 9.40{-19] 7.80[-19] 1.07[-18]

4 1=5

Tonization eross section 1.32[-19]
C6+ + H{ls) E= 1.00keV/amu
Excitation cross sections
sum 1=0 i=1 1=2 1=3

n=2 6.53(-19] 3.10[-19] 3.43[-19]
n=3 2.37[-19} 5.93[-20] 6.28[-20] 1.15[-19]
n=4 2.52[-197 1.63[-20] 3.78[-20] 9.72[-20] 1.00[-19]
Capture cross sections
sum 1=0 I=1 1=2 1=3 1=4 1=H
=1 1.68[-26] 1.68[-26]
n=2 T.64[-22] 3.92[-22] 3.72[-22]
=3  8.55[-197 1.100-19] 4. 55[-19] 2.39[-19]
n=4 3.47[-15] 2.18[-16) T7.36[-16] 1.19[-15] i.32[-15]
n=5 6.50[-16] 9.30[-171 1.78[-16] 1.74[-16] 1. 41[-18] 6.38({-17]
n=6 1.08[-17] 8.09{-197 1.69[-18] 2.17[{-187 2.84[-18] 1.99[-18] 1.30[-18]
Ionization cross section 5.98[-18]



Cé+ + H(ls) E= 2. 00keV/amu
Excitation cross sections

sum 1=0 1=1 1=2
n=2 2.07[-18] 7.52[-19] 1. 32[-18]
n=3 1.31[-18] 2.231-19] 3.66{-19] 7.24[-19]
n=4 9.01[-19] 3.78[-20] 2.52[-19] 2.26[-19]
Capture cross sections

sum i=0 1=1 1=2

n=1  5.08{-25] 5.08[-25]
n=2 4.53[-23] 5.81[-24] 3.95[-23]
n=3  1.20[-17] 2.04[-183 6.34[-18] 8.62[-18]
n=4  3.84[-15] 1.93[-16] 8.03[-18] 1.42[-15]
n=5 T7.16[-16] 4.45[-17] 1.19[-16] 1.79[-186]
n=6  3.93[-171 1.72[-18] 5.69[-18] 6.98[-18]
lonization cross section 3.14[-18]
Cé+ + H(ls) E= 3. 00keV/amu
Excitation cross sections

sum 1=0 1=1 i=2

n=2 4.97[-18] 1.29[-18] 3.68[-18]
n=8 1.31[-18] 2.82[-19] 4.57[-19] 5.73[-19]
n=4 1.35[-18] 6.10[-20] 3.05[-19] 4.35[-19]
Capture eross sections

SUm 1=0 1=1 1=2

n=1 2.04[-251 2.04{-25]
n=2 1.40[-22] 1.097-22] 3.12[-23]
n=3  3.79[-171 9.27[-18] 1.74[-17] 1.13[-17]
n=4 3.75[-15] 2.14[-18] 7. 48[-16] 1.41[-15]
n=5  7.67[-16] 3.14[-17] 8.65[-17] 1.44[-16]
n=6  8.96[-171 4.28[-18] 9.41[-18] 1.61[-17]
Ionization cross section 4.387-18]
Co+ + H{ls) E= 4.00keV/amu
Excitation eross sections

SUm 1=0 1=1 i=2

2 2.94[-18] 5.15[-19] 2.43[-18]
3 2.28[-18] 2.35[-19] 6.87[-19] 1.36[-18]
4 2.24[-18] 1.83[-19] 5.15[-19] 7.23[-19]
apture cross sections

SUm i=0 1=1 1=2
n=1  4.21[-24] 4.21[-24]
n=2 1.11[-217 6.59[-22] 4.51[-22]
n=3  6.88[-17] 2.13[-17] 2.98[-17] 1.76[-17]
n=4  3.69[-15] 2.09[-16] 7. 49[-16] 1.36(~15]
n=5  8.747-18] 1.65[-17] 6.03[-17] 1.56[-16]
n=6  6.997-17] 2.03[-18] 5.35[-18] 7.49{-18]
Ionization eross section 6.86[-18]

I n i

n
n
n
¢

1=3

3.85(-19]

1=3 I=4 1=5

1. 42[-15]
2.25[-16] 1.48[-16]
7.81f-18] 1.12[-171 5. 93[-18]

1

;]

3

5.45[-19]

1=3 1=4 1=5

1.38[-15]
2. 64[-161 2. 41[-16]
2.51[-17] 2.53[-17] 9.50[-18]

i=3

]

8.15[-191

It

1=3 1=4 1=5

1.37[-15]
3.05[-18] 3.37[~16]
1.71{-17] 2.58[-17] 1.20[-17]
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c6+ + H{ls)
Excitation cross sections

E= 6. 25keV/anu

1=0 1=t i=2
1.95[-18] 5.89[-18]
8.56(-19] 1.46[-18] 1.76[-18]
9.27[~197 9.48[-19] 1.96[-18]

1=0 1=1 1=2
1. 32[-24]1
5.01[-211 ¢.15[-21]
3.28[-17] 6.08[-17] 3.49[-17]
1.44[-16] 5.85[-16] 1.31[-15]
1.90[-17] 6.80[-171 1.34[-186]

sum
n=2 1.84[-18]
n=3 4.07[-18]
n=4 5.02[-18]
Capture cross sections
sum
n=1 1.32[-24]
=7  1.42[-20]
n=3 1.29[-15]
n=4 3.47[-15]
n=3 1.12[-15]
n=6 9.06[-17]

Ionization cross section

2.86(-18] 6.63[-18] 6.72(-18]
2.05[-17]

E= 9.00keV/amu

Excitation cross sections

1=0 1=1 1=2
3.30(-18] 7.45[-18]
5.93[-19] 2.41[-18] 2.47[-18]
1.13[-18] 2.23[-18] 3.08[-18]

1=0 1=1 1=2
8. 38[-25]
1. 75{-201 2.16[-20]
3.67[-171 8.45[-17] 6.02[-17]
1.02[-16] 4.07[-16] 1.10[-15]
1.74[-171 6.64[-17] 1. 26[-16]

Co+ + H(1s)
sSum
n=2 1.08[-17]
n=3 5.47[-18]
n=4 7.99[-18]
Capture cross sections
sum
n=1  8.38[-25]
n=2 3.91[-20]
n=3 1.82[-16]
n=d 3.15[-15]
n=5 1.32[-15]
n=6 1.05[-16]

lonization cross section

2.88[-18] 6.72[-18] 9.13[-18]
3.38[-171

BE= 12. 50keV/anu

Excitation cross sections

1=0 =1 1=2

1.04[-17] 4.32[-18] 6.12[-18]

1.01[-18] 2.74[-18) 4.06[-18]
1.57[-18] 3.71[-18] 3.22[-18]

1=0 1=1 1=2
3.32[-25]
5.42[-20] 6. 71[-20]
3.82[-17] 1.03[-16] 8.57[-17]
7.03[-17] 3.06[-16] 8.99[-16]
1. 41{-17] 5.94(-171 1.38[-16]

C6+ + H(ls)

sum
n=2
r=3 7.80[-18]
n=4 1.05[-17]
Capture cross sections

Sum
n=1 3.32[-25]
n=2 1.21[-19]
n=3  2.37[-16]
n=4 2.85[-15]
n=5 1.37[-15]
n=6 1.25[-16]

lonization cross section

2. 75[-18] 17.92[-18] 1.52[-17]
3.10[-17]

1

1
3
1

1

P

(2 ]

A

1=3

.19[-18]

1=3 1=4 1=5

. 43[-15]
.62[-16] 5. 39[-16]
.04[-17] 3.060{-17] 3.406[-17]

1=3

.55[-18]

1=3 I=4 I=h

- §3[-15]
. T8(-16] 7. 27[-16]
15[-17] 2.76[-17] 4.67[-17]

1

3

.03[-181

=3 I= 1=5

. 58[-15]
.61[-16] 7.97[-16]
CT9[0-171 3.01[-17] 4.14[-17]
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Ce+ + H(ls) E= 25.00keV/amu
Excitation cross sections
sum i=0 1=1 1=2
n=¢ 5.300-17] 2.32[-17] 2.98[-17]
n=3  2.39[-17] 6.35[-18] 9.64[-18] 7.93[-18]
n=4  T7.12[-17] 1.76[-17] 2.89{-171 2.00[-17]
Capture cross sections
Sum 1=0 1=1 1=2
8. 441-25] 8. 44[-25]
1.15[-18] 4.86[-19] 6.80[-19]

3. 34[-16] 3.75[-17]
1.83[-15] 3.18[-17]
1.18[-15] 1.34[-17]
n=6 4.02[-16] 5.17{-18]
Ionization cross section

.21[-16] 1.75[-18]

.531-16] 4.63[-18]

.81[-17] 1.47[-16]

.23[-17] 4.61[-17]
1. 24{-16]

oS8 8 o

IHonon o

e e G [N
B Ch = e R

C8+ + H{ls) E= 50. 00keV/amu
Excitation cross sections

sum 1=0 1=1 1=2
n=2 1.93[-16] 7.93[-17] 1.13[-16]
n=3  T.18[-171 1. 71{-17] 3.34[17] 2.11[-17]
n=4 2.94[-16] 8.047-17] 1.32[-161 6.29[-17]
Capture cross sections

sum 1=0 1=1 1=2
n=1  8.40[-24] 8. 40[-24]
n=2 4.46[-18] 1.85[-18] 2.82{-18]
n=3  2.517-16] 1.54[-17) 7. 14[-17] 1. 64[-16]
n=4  6.73[-16] 1.27[-17] 5.19[-17] 1.43[-16]
n=5 6.24[-161 9.17[-18] 3.28[-17] 8.45[-1T7]
n=6 4.35[-16] 6.58[-18] 2.37[-17] 5.04[-17]

lonization cross section 1.03[-15]

C6+ + H(1s) E= 75. 00keV/amu
Excitation cross sections

sum 1=0 1=1 1=2
n=2  3.08[-16] 1.06[-16] 2.03[-16]

n=3 T7.87[-17] 2.20[-171 3.49[-17] 2.19[-17]
n=4 §.41[-16] 1.11[-16] 1.52[-16] 6.58[-17]
Capture cross sections
SUm 1=0 1=1 1=2
4.62[-23] 4.82[-23]
6.497-18] 2.16[-18] 4.32[-18]

1.45[-16] 6.56[-18]
2.93[-16] 5.90[-18]
2.82[-16] 4.71{-18]
2.34[-16] 4.10[-18]
onization cross section

J13[-17] 1.07f-16]
.29[-17] 6.58[-17]
.58[-17] 4.38[-17]
. 320171 8.04[-17]
1.76[-15]

—a o s 2 33
W v
[=rJ-1 L B L
b NS GO e
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Janm

.30{-18]

!

3 1=4 1=5

4]

. 18[-15]
.15[-16] 6. 46[-16]
.85[-17] 1.9061-16] 1.34[-16]

1=3

.82[-17]

1

3 1=4 1=5

. 66[-16]
.85[-16] 3.12[-16]
17{-171 1.55[-161 1.02[-16]

1=3

. 28[-17]

i=3 1=4 1

5

. 98[~16]
.02[-16] 1.16[-16]
.28[-17] 7.63[-17] 3.73[-17]



Cé+ + H(ls) E=100. 00keV/amu
Excitation cross sections

sum 1=0 1=1 1=2
n=2 4.16[-16] 1.12[-16] 3.05[-16]
n=3 1.05[-16] 2. 34[-171 5.36[-17] 2. 77{-117]
n=4 3.17[-16] 1.05[-16] 1.38[-18] 6.41[-17]
Capture cross sections

sum 1=0 1=1 1=2
n=i  2.95[-22] 2.¢5[-22]
n=2 6.85[-18] 2.03[-18] 4.83[-18]
n=3 8.32[-17] %.58[-18] 1.43[-171 6.53[-17]
n=4 1.42[-16] 3.36[-18] 1.06[-171 4. 03[-17]
n=5 1.36[-16] 2. 41[-18] 7.55[-181 2.72[-1T7)
n=6 1.13(-16] 2.23(-18] 5.73[-18] 2.13[-17]

Ionization cross section 1.96[-15]

Cs+ + H(ls) E=150. 00keV/amu
Excitation cross sections

sum =0 1=1 i=2
n=2 5.13[-161 1.10[-16] 4.03[-16]
n=3 1.33[-16] 2. 42[-171 7.52[-171 3.35[-17]
n=4 2.37[-16] 7.11[-17] 1.05[-16] 5.09[-1T7]
Capture cross sections

sum 1=0 i=1 1=2

n=t 1.28[-211 1.28[-21]

n=2 5.30{-18] 1.06[-18] 4.25[-18]

n=3 3.09{-17] 1.13[-18] 5.18[-18] 2.46[-1T]
n=4 3.93[-17] 8.50[-19] 4.11[-18] 1.44[-17]
n=5  3.68[-17] 7.70{-19] 8.62[-18] 1.09¢[-17]
n=6 38.32[~171 7.37[-19] 3.23[-18] 8.60[-18]

Ionization eross section 1. 98[-15]

C6+ + H{is) E=200. 00keV/amu
Excitation cross sections

sum 1=0 1=1 1=2
n=2 5.89[-16] 9.39[-17] 4. 95[-16]
n=3 1.39[-16] 2.29[-17] 8.30[-17] 3.33[-17]
n=4 1.78[-161 4. 47(-17] 7.92{-17] 4. 44117}
Capture cross sections

sum 1=0 1=1 1=2
n=1 3.08[-21] 3.08[-21]
n=2 3.53[-18] 4.89[-19] 3.04[-18]
n=3 1.80[-17] 4.67[-19] 2. 73[-18] 9.85[-18]
n=4d 1.41(-17] 3 13[-18] 1.99[-18] 6.156[~18]
r=5 1.11[-17] 2.05[-19] 1.40[-18] 3.82[-18]
n=6 9.51[-18] 2.49{-18] 1.38[-18] 2.98[-18]

lonization cross section 1. T7[-15]

9.

on

(-

1=3

82[-18]

1=3 1=4 1=

.19[-17]
. 34[-177 4.53[(-171
431177 3.57[-17] 1.37[-17]

1=3

.02[-17]

1=3 I=4 1=5

-99[-17]
.46[-17] 6. 94[-18]
-15[-171 7.28[-18] 1.84[-18]

i=3

It

. 81[-18]

[

{]

3 i=4 1=5

. 67[-18]
. 21[-187 1.49[-18]
.06[-187 1.51[-18] 3.38[-19]
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cs+ + H{ls)
Excitation cross sections
sum =0

n=2 6.76{-161 6.29[-17] 6.
n=3 1.51[-16] 1.48[-17] 1.
n=4 1.06[(-16] 1.58[-17] 5.
Capture cross sections
sSum 1=0
n=1  6.32[-21] 6.32[-21]
n=2 6.69[-191 5. 32[-20] 6.
n=3  9.96[-19] 4.73[-20] 3.
n=4 T.64[-19] 3. 65[-20] 2.
=5  5.66(-19] 3.10[-20] 1.
n=6 4.76[-193 2.80{-20] 1.

lonization cross section

E=400. 00keV/amu

1=1
13[-16]
07[-16] 2.96[-17]

1=2

81[-17] 2.67[-17]
1=1 1=2
15[-19]

98[-19] 5.52[-19]

64[-19] 3.30[-19]

88[-19] 2.10[-19]

570-19] 1.63[-19]
1. 21{-15]

C6+ + H(ls) E=800. 00keV/amu
Excitation cross sections

sum 1=0 1=1 1=2
n=2  6.03[-16] 3.70[-17] 5.66{-15]
n=3 1.22[-16] 8.07[-18] 9.84[-17] 1.52[-17]
n=4 5. 77[-17] 5.31[~18] 8.99[-17] 1.11[-17]
Capture cross sections

sum 1=0 1=1 1=2
n=1  5.81[-21] 5.91[-21]
n=2  6.59{-20] 4.96[-21] 6. 09[-20]
n=3 4.64[-20] 3.84[-211 3.00[-20] 1.26[-20]
n= 2.71[-20] 2.29[-21] 1.51[-201 8.30[-21]
n=5 1.64[-20] 1.59[-21] 8.41[-21] 4.98[-21]
n=6  1.11{-20] 1.22[-21] 5.32[-21] 3.23[-21]

fonization cross section

7.36[-16]

5.70[-18]

It

1=3 1=4 1=5

1.33[-19]
1.11[-19] 2. 67[-20]
8.53[-20] 3.43[-20] 8.47[-21]

1=3

1. 37[~18]

1=3 1=4 1=5

1.40f-21]
1.20[-21] 2.88[-22]
1.01[-21] 8.19[-22] 4.82{-23]
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N7+ + H(1s) E= 0. 50keV/amu
Excitation cross sections

Stm I=0 I=1 1=2
n=2 5.78[-19] 1.83[-181 3.84[-19]
n=3 §.28(-20] 1.34[-20] 2 82{-20] 2.12[-20]
=4 5. 48[-20] 1.15[-20] 1.32[-201 2.03[-20]
Capture cross sections

sum i=0 1=1 1=2
n=1 4.68{-271 4. 63[-2T]
n=2  6.49{-238] 1.05[-231 5.43[-23]
n=3 5.88[-22] 1.08[-22] 3.24[-22] 1.56[-22]
n=4 1.24[-16] 1.55{-17] 4.58[-17] 4 68[-1T7]
n=5 5.91[-15] 2.63[-16] 8.52[-161 1.38[-15}
n=6 3.24[-161 2.68[-17] 4.05[-17] 5.75[-1T]
n=7 4.33{-18] 3.06[-19] 5.03[-19] 4.51[-19]
Ionization cross section 1.46[-19]

N7+ + H(1s) E= 1. 00keV/amu
Excitation cross sections

sim 1=9 1=1 1=2
n=2 5.60[-19] 2.57[-19] 3.03{-19]
n=3  2.24[-19] 5.22[-20] 7.59[-201 8.55[-20]
n=4 1.07[-19] 1.51{-20] 2. 71[-20] 4.10[-20]
Capture cross sections

SUB 1=0 I=1 1=2
n=1 6.94[-27] 6. 94[-27]
n=2 1.97[-23] 1.56[-23] 4. 05[-24]
n=3 8.99[-21] 2.97[-211 3.8z[-211 2.20([-21]
n=4 4.46[-16] 7.68[-17] 1.59[-18] 1.47[-16]
n=5 4.86[-15] 2.31[-16] 6.07{-16] 8.87[-16]
n=6  3.07[-16] 2.55[-17] 5.98[-17] 7.35[-17]
n=T 4.86[-18] 3.54[-19] 4.55[-19] 5.35[-19]

Ionization cross section 3.%0[-19]

N7+ + E(ls) E= 2. 00keV/amu
Excitation cross sections

sum 1=0 1=1 1=2
n=2 1.85[-18] 5.84[-19] 1.07[-18}
n=3 9.48[-19] 8.22[-20] 3§.44[-194] 5.22[-19]
n=4 7.7T[-19] 1.28{-19] 9.99[-20] 2.03[-19]
Capture cross sections

sum 1=0 1=1 1=2
n=1 1.22[-27] 1.22[-27}
n=2 1.00[-23] 3.35[-24] 6.65[-24]
n=3 1.95(-191 4 72[-20] 8.19[-20] 6.59[~20]
n=4 9.25[-16] 1.19{-16] 3.20[-16] 3.07[-16]
n=5  4.34[-15] 1.25[-161 4.13[-16] 7.82[-16]
n=6 3.02{-16] 9.07[-18] 2.85{-17] 4.49[-17]
n=7 1.99[-17] 1.46[-18] 2.36[-18] 3.28[-18]

Ionization cross section 2.58[-18]

T3 = b

A w] e T

ICRP> W

1=3

LT17{-21]

1=3 1=4 1= 1=6

.63[-17]

. 46[-15] 1.95[-15]

L 35[-17] 8.43{-17] L. 11[-17]

.96[-19] 1.00{-18] 8.22[-19] 5.48{-19]

1

3

- 40[-20]

1=3 1=4 1=5 1=5§

- 40[-17]

. 27[~15] 1.87[-15]

.60[-17] 5.14{~17] 2.12[-17]

.42[-19] 1.19{-181 9.19(-19] 4.70{-19]

I

3

. 45[-14]

4 1=5 1=6

1=3 1

. T9[-16]

. 38[-15] 1.64[-15]

.95[-17} 1.00[-16] 4.96[-17]

.56(-18] 3.37(-18] 3.86[-18] 2.06{-18]1



N1+ + H{ls) E= 3.00keV/amu
Excitation cross sections

sum 1=0 1=1 1=2 1
n=2 2.66[-18] 7.66[-19] 1.90[-18]
n=3 9.48[-19] 2.11{-19] 3.30{-191 4.07[-19]
n=4 1.12[-18] 6.72[-20] 3.20[-19] 3.62[-19] 3.73[-18]
Capture cross sections

3

sum I=0 1=1 1=2 1=3 1=4 1=5 1=6
n=1 3.33[-261 3.33{-26]
n=2 9.09[-24] 3.24[-24] 5.85[-24]
=8 1.37[-18] 1.77[-19] 6.83[-19] 5.11[-19]
n=4 1.24[{-15) 1.58[-16] 4.19[-16] 3.99{-16] 2.65[-16]
n=5 3.80[-15] 1.03[-16] 3.33[-16] 6.53[-16] 1.27[-15] 1. 44[-15]
n=6  4.09[-16] 1.20[-17] 3.06[-17] 5.25[-17] 9.36[-17] 1.33[-16] 8.73[-17]
n=7 3.56[-171 1.25[-18] 3.45[-18] 4.42{-18] 5.73[-18] 9.80[-18] 8.39[-18] 2. 55[-18]
Ionization cross section 2.93[-18]
N7+ + E(is) E= 4. 00keV/zmu
Excitation cross sections
sum 1=0 1=1 i=2 1=3

n=2 1.85[-18] 3.56[-19] 1.49[-18]
n=3 1.25[-18] 9.51[-207 4.60[-191 6.93[-19]
n=4  9.81[-197 1.10[-19] 2.82[-19] 3.49[-19] 2. 40{-19}
Capture cross sections
sum 1=0 1=1 1=2 1=3 I=4 1

5 1=6

n=1 9.19[-261 9.19[-26]

n=2 7.38[-24] 2.55[-24] 4.83[-24]

n=3  3.90[-18] 8.53{-19] 1.71[-18] 1.33[-18]

n=4 1.42[-15] 1.54]-16] 4.66[-16] 4.90[-16] 3. 14[-16]

n=5 3.70[-151 9.08{-17] 2.86[-16] 6.36[-16] 1.25[-15] 1. 44[-15]

n=6 3.94[-18] 4.93[-18] 1.42[-17] 2.74[-171 7.55[-17] 1.47[-16] 1.25[-16]

n=7 2.89[-171 7.43[-19] 2.26[-18] 3.40[-18] 5.61[-18] 6.31[-18] 6.31[-18] 4. 30{-18]
Ionization cross section 4.64[-18]

N7+ + H{ls) E= 6. 25keV/anu

Excitation cross sections

sum 1=0 1=1 1=2 1=3
n=2  5.65[-18] 1.96[-18] 3.69[-18]
n=3  2.89[-187 7.21[-19] 8.47[-19] 1.33[-18]
n=4  3.43[-187 4.47[-19] 8.04[-19] 9.94[-19] 1.18[-18]
Capture cross sections

sum 1=0 1=1 1=2 1
n=1 7.89[-25] 7.89[-25]
n=2 4.97[-22] 1.25[-22] 3.72[-22]
n=3 1.26[-17] 2.80[-18] 6.29[-18] 3.67[-18]
n=4 1.58[-15] 1.02[-16] 3.88[-18] 6.21[-16] 4.68[-16]
n=5 3.62[-151 6.33[-17] 2.28[-16] 5.29[-161 1.21[-151 1.59[-15]
n=6 4.64[-16] 4.90[-18] 1.71[-17] 8.42[-171 4.91[-17] 1. 44[-16] 2. 15[-186]
n=T  4.81[-17] 1.49[-18] 3.64[-18] 4.82[-18] 5.89[-18] 5.30[-18] 8.92[-18] 1.31[-17]
lonization cross section 1.59[-17]

3 I=4 1=5 1=5
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NT+ + H{ls) E=
Excitation cross sections
sum i=0
n=2 7.49[-18] 2.00[-18] 5.
n=3 4.28[-18] 7.08[-19] 1.
n=4 6.22[-18] 1.07[-18] 1.
Capture cross sections
Sum =0
n=1 1.07[-25] 1.07[-25]
n=2 2.18[-21] 1.07[-21] 1.
n=3 2.28[-17] 5.54[-18] 1.
n=4 1.62[-15] 8. 43{-17] 3.
n= 3.39[-15] 4.34[-17] 1.
n=6 5.66[-16] 6.35[-18] 1.
n=7 5.02[-17] 1.13[-18] 3.

Ionization cross section

9, 00keV/amu

1=1 1
49[-18]
74[-18] 1.83[-18]
47[-18] 2.38[-18]

=2

1=1 1=2

11{-21]

08{-171 7.00[-18]

19(-161 6.14[-16]

68[-16] 4.15[-16]

91[-17] 4.05[-17]

18[-18] 4.91[-18]
2.82[-171

1=1 1=2
49[-18]
34[-18] 3.07[-18]

N7+ + H(ls) E= 12. 50keV/amu
Excitation cross sections
sum 1=0
n=2 7.67{-18] 3.18[-18] 4.
n=3 6.51[-18] 1.10[-18] 2.
n=4 7.26{-183 1.11[-18] 2.

Capture cross sections
sum I=0

n=1 4.94[-26] 4. 94[-26]

n=2 5.34[-21] 2.17[-21]1 3.
n=3 3.80[-17] 8.03[-18] 1.
n=d 1.63[-15] 7.01[-17] 2.
n=5  3.08[-15] 3.13[-17] 1.
n=6 6.26[-161 5.71[-18] 1.
n=T 6.68[-17] 1.40[-18] 3.

Ionization cross section

597-18] 2. 40[-18]

1=1 1=2
18[-21]

74[-17] 1.25[-171
78[-16] 5. 78[-16]
28[-161 3.56[-15]
85 [-17] 4.78[-17]
82[-18] 7.14[-18]

2.52[-17]

1=1 1
40[-17]
33[-171 9.50[-18]

=2

00[-17] 1.51[~17]
1=1 i=2
40{-20]

62(-17]1 3.81{-17]
68[-16] 4.35[-16]
51[-171 2.25[-161
08[-171 7.58[-17]

N7+ + H(ls) E= 25. 00keV/anu
Excitation cross sections
SUm 1=0
n=2 4 39[-17] 1.93[-17] 2
n=3 3.06[-17]1 7.82{-18] 1.
m=4d  5.23[-171 1.24[-17] 2.
Capture cross sections
sum i=)
n=t 1.87{-26] 1.87[-26]
n=2 9.51[-20] 4.11[-20] 5.
n=3 8.82[-17] 1.38[-17] 3.
n=4 1.34[-15] 3.68[-17] 1.
n=b 1.93[-15] 1.88[-171 .
n=6  9.00[-16] 6.98[-18] 3.
n=7 3.02[-16] 2.87[-18] 1.

Ionization cross section

N oy =

[ = T~ B |

7
5.

1

1=3

. 30[-18]

4 1=h 1=6

1=3 1

.01[-16]

.06[-151 1. 70{-15]

.T3[-17] 1.56[-16] 2.77[-16]

.81[-18] 7.09[-181 9.61[-18] 1.85[-17]

1=3

.15[-18]

1

3 1

4 1

.08[-16]

.00[-163 1.67[-15]

.67[-17) 1.69[-16] 2.88{-16]

.06[-17) 1.58[-17] 1.22[-171 1.57[-171

1=3

. 78[-18]

5 1

6

1=3 1=4 1

- 03[-16]
01[-16] 1.11[-15]
-49[-16] 2. 28[-16] 4.08[-16]

25[-171 2.56[-17] 4.85[-17] 5.93[-17] 7.02[-17] & 31[-17]

1.061-18]




I=1

61[-17]
32[-17] 2.538[-17]
36[-17] 4.01[-17]

i=2

1=1 1=2

73{-19]

16[-17] 5.08[-17]
01[-161 2.97[-16]
74[-17] 1.50[-16]
040171 7.18[-17]

N7+ + H(1s) E= 35. 00keV/amu
Excitation cross sections
sum 1=0
n=2 1.051-16] 3.9%4[-17] 6.
n=3 T7.67(-17] 1.81[-17] 3.
n=4 1.49[-18] 3. 48[-17] 6.
Capture cross sections
sum 1=0
n=1 1.15[-28] 1.15[-23]
n=2 2.90{-19] 1. 17[-19] 1.
n=3  1.07[-16] 1.44[-17] 4.
n=4 9.94[-16] 2.26[-171 1.
=5  1.34[-15] 1.35[-17] 5.
=6 8.68[-161 7.17[-18] 3.
n=7 4.45[-16] 4.03{-18] 1.

Ionization cross section

N7+ + H(1s)
Excitation cross sections

=0 08
moonoa
[ T TG

==
1}
2]

n=7

Sum

65[-171 3.54[-17]
3. 34[-16]

E= 50. 00keV/amu

1=0

2.08{-16] 8.70[-17] 1.
1.04[-161 2.80[-17] 4.
2.56[-16] 6.36[-171 1.

sum

apture cross sections

i=0

1.43[-26] 1. 43[-26]

7.25[-19] 2.85[-19] 4.
1.07{-16] 1.106[-17] 3.
g.09{-161 1. 14[-171 5.
8.05[-16] 8.31[-18] 3.
6.42[-16] 5.53{-18] 2.
4.447-16] 4.53[-18] 1.
Jonization cross section

1=1
21[-18]
471-17] 3.35[-17]

1=2

167-16] 6.241-17]
1=1 1=2
41[-19]

92[-171 5.71[-17]
30[-17] 1.56[-16]
72[-17] 9.03[-17]
30[-171 5.52[-17]
57[-171 3.80[-17]
1.04[-15]

1=1 1=2
32{-16]
851-17] 8.36[-17]

32[-1¢] 6.81[-171
1=1 1=2
64[-19]

62f-17]1 5.70[-17]
17[-11] 1.22[-16]
95[-17] 7.68[-17]
87[-17] 5.010-17]
32[-17] 3.85[-17]

N7+ + H(ls) E= 56. 00keV/amy
Excitation cross sections
sum 1=0
n=2  2.37[(-16] 1.04[-16] 1.
n=3 1.13[-16] 3.07[-17] 4.
n=4 2.93[-16] 7.69{-17] 1.
Capture cross sections
sum 1=0
n=1 1.72[-231 1.72[-23]
n=2 9.13[-19] 3.49[-18] 5.
n=3 1.02[-16] 9.24[-18] 3.
n=4 5.04[-16] 9.56[-18] 4.
n=5 6.60[-16] 7.56[-18] 2.
n=6  5.51[-16] 5. 44[-18] 1.
n=T 4.05[-16] 4.70[-18] 1.
lonization eross section

1.33[-15]

— 41 —

& = LD N

orl W > LD

e OO =t LD

. 04[-17]

1=3 1=4 1=5 1=6

.73[-16]

.30[-163 7. 94[-16]

.42[-16] 2.13[~16] 4.03[-16]

C47[-17) 8.13[-17] 1.33[-16] 1.10[-16]

1=3

.460-17)

]
11

1=3 1=4 1=5 1=6

. 89[-16]

. 83[-16] 4. 86[-16]

.93[-17] 1. 94[-16] 2.65[{-16]

.82[-171 1.00[-18] 1.45[-16] 8.28[-17]

1

i}

3

. 591-17]

. 31[-156]

.51[-16] 3.96[-16]

.53[-17] 1.80[-16] 2.11[-1¢]

_19[-171 1.01[-16] 1.30{-16] 6. 78[-17]



NT+ + H(1s)

Excitation cross sections
sun 1=0

n=2  2.91{-16] 1.18[~18] 1.

n=3 1.45[-18} 4. 51[-171 6.

n=¢ 3.99[-161 1.138[-16] 1.

Capture cross sections
sum i=0
.38[-241 1. 38[-24]
.51[-18] 5.77[-19]
.15{-17] 5. 67[-18]
.87[-16] 5.63[-18]
.61[-161 4. 25[-18]
.21[-18] 3.03[-18]
2.67[-161 2.41[~-18]
onization cross section

= =

L | I | | O 1 ||

=] Oy AN P LD B b
OO0 B O b e

el ol o B U N - T~ ]

n
n
n
n
n
I

E= 75. 00keV/amu

1=1 i=2
73[-16]
11[-17} 3.89[-17]
80[-16] 8.24[-17]

1=1 1=2

. 36[-19]

. 490171 5.10[-17]
.29[-17] 5.95[-17]
C18[-1717 3.93[-17]
.40[-173 2.712[-171
.13(-171 2.08(-17]

1.94{-15]

N7+ + H(1s) E=100. 00keV/2nu
Excitation cross sections

sum 1=0 1=1 1=2
n=2 4.05[-16] 1.11{-16] 2. 94{-16]
n=3 1.48{-18] 3.63{-17]1 7.01[-17] 3.81[-17]
n=4 3.7i1[-16] 1.29[-161 1.59[-16] 7.12[-171
Capture cross sections

sum =0 i=1 I=2
n=1 5.15[-24] 5.15[-24]
n=2 1.99[-18] 6.94[-18] 1.29[-18]
n=3  5.53[-17] 2.80[-18]1 1.33[-17] 3.86[-17]
n=4 1.48[-16] 2.88[-18] 1.19[-17] 3.03[-17]
r=5  1.76[-16] 2.43[-187 8.72[-18] 2.20[-17]

=6 1.58[-16] 2.19[-18] 5.83[-181 1.66[-17]

n=T 1.35[-16] 1.94[-18] §5.10[-18] 1.25[-17]

fonization cross section

N7+ + H(1s)

Excitation cross sectiors
sum 1=0

n=2 5.57[-161 1.31[-16] 4.

n=3 1.78[-16] 4.18f-17] 9.

n=4 3.06[-16] 9.88[-17] 1.

Capture cross sections
sum 1=0

n=1  6.79[-23] 6.79[-23]

n=2 2.19[-18] 6.18[-19] 1.
n=3 2.58[-17] 1.12[-18] 4.
n=4 4.67[-171 9.80[~19] 3.
n=5 4.94[-17] 8.23[-19] 2.
n=6 4.53[-17] 6.85[-19] 2.
n=7 4.09[-17] 6. 25[-19] 1.

Ionization cross section

2.31{-15]

E=150. 00keV/amu

1=1 1=2
26{-16]
84[-17] 4.12(-171

33[-16] 6.29[-17]
1=1 1=2
57[-18]

58{-18]1 2.01[-171
66[-18] 1.20[-171
95{-18] 9.27[-18]
40[-181 1.21[-18]

Hn Oy &0 =

Ty 2 4N

3.
1.
i

1=3

. 83[-1T]

3 1=4 1

5 1=6

1

. 89[~16]

.T1[-17] 2.03[-161

.33[-17] 1.15[-16] 9. 94[-17]

.27[-17] 8.281-171 7.49[-17] 3.21[-17}

1

3

.31[-17]

1=3 1=4 1=5 1=

1l
H

- 03[-16]

.61[-17] 8.73[-17]

.72[-17] 5.68[-17] 3.93[-17]

.02[-171 3.90[-17] 8.42[-17] 1.20[-17]

I

3

.12[-17]

1=3 1=4 1=5 1=6

01[-17]
99[-17] 1.85[-17]
50[-17] 1.45[-17] 5.48[-18]

90[-18] 5.68[-18] 1.22{-17] 1.28{-171 6.43[-18] 1.47[-18]

2.37[-15]
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K7+ + H(1s) E=2060. 00keV/amu
Excitation cross sections

sum 1=0 1=1 1=2
n=2 6.76[-16] 1.13[-18] 5.83[-16]
n=3  1.69[-16] 2.58[-171 9.92[-17] 4.40[-17]
n=4 2.34[-16] 6.44[-17] 1.02[-16] 5. 47[~17]
Capture cross sectioms

sum 1=0 1=1 1=2
n=l  2.42[-22} 2.42[-22]
n=2 1.80[-18] 3.92[-19] 1.41[-18]
n=3 1.25[-17] 5.23[-19] 2.13[-181 9.89[-18]
n=4 1.82[-17] 4.21[-19] 1.64[-18] 5.96{-18]
n=5  1.66[-17] 2. 73[-19] 1.16[-18] 3.95[-18]
n=6 1.38[-17] 2.42[-19] 9.76[-18] 3.08[-18]
n=7 1.23[-171 2.93[-19] 9.94[-19] 2.69[-18]
lonization cross section 2.15[-15]
NT+ + H(1s) E=400. 00keV/amu
Excitation cross sections

sum 1=0 1=1 1=2
n=2 7.80[-16] 9.15[-17] 6.88[~16]
n=3 1.80f-16] 2.00[-173 1.22[-16] 3.78[-17]
n=4 1.44[-16] 2.487-17] 7.34[-17] 3.64[-17]
Capture cross sections

sum 1=0 1=1 1=2
=1 1.19[-21] 1.18[-21]
n=2 5.66[-19] 5. 21[-20] 5.14[-19]
n=3 1.27[-18] 4. 10[-20] $.76[-19] 8.58[-19]
n=4 1.17[-18] 2.61[-20] 2.68[-19] 5.47[-19]
n=5 8.97[-19] 2.37[-20] 1.71[-18] 3.61[-19]
n=b 7.44[-19] 2.62[-20] 1.58[-19] 2.68{-19]
n=T T.14[-19] 3.09[-20] 1.65[-19] 2.41{-19]
lonization cross section 1.59[-15]
N7+ + H{is) E=600. 00keV/amu
Excitation cross sections

st 1=0 1=1 1=2
n=2 7.86[-16] 5.79[-17] 7.28[-16]
n=3 1.61(-16] 1.21{-17] 1.22{-16] 2.62[-17]
n=4 9.42{-17] 1.16[-17] 5.64[-17]1 2.19[-17]
Capture cross sections

SUum 1=0 1=1 1=2
n=1 3.65[-21] 3.65[-21]
n=2 1.79[-19] 2.17[-20] 1.57[-19]}
n=3 2.48[-19] 1.77{-20] 1.02[-19] 1.27[-19]
n=4 2.01f-19] 1.17[-20] 6.41[-20] 9.18{-20]
n=5 1.37[-19] 7.44[-21] 3.86[-20] 5.22[-20]
n=6  9.31[-20] 4. 71[-21] 2. 44[-20] 3.38{-20]
n=7 7.13[-20] 4.83[-21] 1.868[-20] 2.35[-20]

lonization cross section 1.16[-15]

A0 e = e

R ]

| e - I 2]

.28[-17]

.021-17]

. 08[-18] 4.08[-18]

.95[-18] 3.59[-18] 1.00([-18]

.97{-181 3.00[-18] 1.11[-18] 2. 40{-19]

1=3

. 20{-18]

il
1
[[]

1=3 1=4 1=5 1=6

. 29[-19]

. 68[-19] 7. 38[-20]

.85[-19] 8.48{-20] 2.10[-20]

.82[-191 8.04[-20] 2.52[-20] 1.02[-20]

1=3

. 28[-18]

1=3 1=4 1=5 1=6

. 37[~20]

.97[-20] 9.05[-21]

.97[-20]1 6.68[-21] 3.76[-21]

.B1[-20] 4.43[-21] 2.73[-21] 2.88[-21]
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N7+ + §(1s) E=800. 00keV/amu

Excitation cross sectioms
sum 1=0
=2 T1.56[-16] 4.54[-17] 7.
=3  1.54[-16] 9.55[-18] L.
=4 7.97[-17] 7.76[-18] 5.
apture cross sections
sum 1=0

n
R
R
¢

n=1 2.59{-21] 2.59{-21]

n=2 6.65[-20] 9.69{-21] 5.
n=3 6.79[-20] 6.91[-21] 3.
n=4 4 780-20] 4.96(-21] 1.
n=5 3.30[-20] 8.55[-211 1.
n=6 2.45[-20] 2.49{-21] 8.
n=7 1.97[-20] 1.74[-21] 5.

fonization eross section

1=1 I=2 1=3
10[-16]
23[-161 2.11[-17]

25[-17] 1.67[-17] 2.64[-18]

6

1]

1=1 1=2 1=3 1=4 1=5 1

68[-20]

06[-207 3.03[-20]

78{-20] 1.97[-20] 5. 72[-21]

13[-20] 1.21[-207 4. 82[-211 1.22f-21}

00[-211 8.54[-21] 3.94[-21] 1.33[-21] 2.29{-22]

g2[-21] 6.79[-21] 3.49[-21] 1.29[-217 4.35[-22] 6.66[-23]
8.14[-16]



08+ + H(ls) E= 0. 50keV/amu
Excitation cross sections

sum 1=0 1=1 1=2
n=2 1.64[-19] 4.45[-20] 1.19[-19]
n=3 2.26[-20] 8.93[-211 6.50{-21] 7.20[-21]
n=4 2.46[-20] 7.33[-21] 6.77{-21] 5.16[-211 5.
Capture cross sections

sum 1=0 i=1 1=2
n=1  8.37[-27] 8.37[-27]
n=2 1.78{-21] 1.40{-21] 3.86[-22]
n=3 7.33[-193 2.36[-19] 2.50[-191 2.48[-19]
n=4 2.03[-18] 3.84[-19] 4. 71{-19] 7.46[-19] 4
n=5  3.62[-15] 3.70[-17] 2.49[-16] 7.24[-16] 1
n=6 1.29{-151 5.16[-17] 2.01{-16] 2.20[-16] 3
n=7 2.79[-17] 1.06[-18] 5.55{-18] 4.19[-18] &
n=8  8.30[-19] 1.34[-20] 8.27[-20] 9.87[-20] 1
Ionization cross section 7.021-20]
08+ + H(ls) E= 1. 00keV/amnu
Excitation cross sections

sum i=0 1=1 1=2
n=2 2.36[-19] 7.56{-201 1.60[-19]
n=3 1.19[-19] 2.57[-20] 6. 45{-20] 2.90[-20]
n=4 9.20[-201 1.48[-20] 1.96[-20] 2.71[-20] 3.
Capture cross sections

sSum 1=0 1=1 1=2
n=1 9.76[-27] 8. 76[-27]
n=2 2.317-22] 3.51(-231 1.96[-22]
n=3 5.980-22] 1.72[-22] 1.96[-22] 2.31[-22]
n=4 1.63[-17] 2.20{-18] 4.87[-18] 6.38[-18] 2
n=5 4.63[-15] 9.94[-17] 6.32[-16] 1.16[-15] 1
n=6 1.36[-151 3.52[-17] 2.34[~-16] 2.98[-16] 3

=7 4.93[-17] 5.94[-19] 4.85[-18] 8.47[-18] 1

n=8 1.57[-187 7.69{-203 1.81[-19] 2.31[-19] 2
lonization eross section 3.33[-19]
08+ + H{ls) E= 2. 00keV/amu
Excitation cross sections

sum 1=0 1=1 1=2
n=2 9.197-19] 3.24[-19] 5.95[~19]
n=3 5.05{-19] 5.36[-20] 1.92[-19] 2.59{~19]
n=4 3.39[-19] 2. 72[-20] 8.00[-20] 7.45[-20] 1.
Capture cross sections

sum 1=0 i=1 1=2
n=1 2.78{-271 2. 78[-27]
n=2 1.93[-23] 3.49[-24] 1.59[-23]
n=3 3.99[-21] 6.96[-22] 1.88[-21] 1.42[-21]
n=4 9.44[-17] 1.06[-17] 3.62[-17] 3.18[-17] 1
n=b 4. 73[-15] 9.14[-17] 5.45[-18] 1.22{-15] 1
n=6 1.48[-15] 1.84[-171 8.92[-17] 1.881-16] 3.
n=7 8.89[-17] 1.67[-18] 5.69[-18] 9.68[-18] 1
n=8 8.17[-18] 3.47{-18] 9.34[-197 8.73[-19] 1
Tonization cross section 1.55[-18]
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.29{-17] 1.
.47[-18] 1.

It
1]

1=4 1=3 1=6 i=7

30[-15]

12[-187 2.30[-18]

04[-18] 5.11[-18] 2.22[-18]
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32[-15]
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20[-17] 8.20[-18] 4.12[-18]
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1=4 1=5 1
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36[-15]
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557-187 1.34[~18] 9.90[-18] 6. 71[-19]



08+ + H(ls) E= 3.00keV/anu
Excitation cross sections

stm 1=0 1=1 1=2
n=2 1.51[-18] 5.497-191 1.06{-18]
n=3 5.98[-19] 1.08[-19] 1.63[-19] 3.27[-19]
R=4  6.31[-19] 3.15[-20] 8.92[-20]1 2.54[-19]
Capture cross sections

sum 1=0 i=1 i=2
n=1  5.93[-26] 5.93[-26]
n=2 2.09[-21] 1.30{-21} 7.95[-22]
n=3 4.55[-20] 1.13[-20] 1.34[-20] 2.08[-20]
n=4 2.02[-16] 3.04[-1T] 8.34[-17] 5.45[-17]
n=5 4.59{-151 1.05[-16] 5.58[-161 1.16{-15]
n=6 1.54[-151 1.54[-17] 7.61[-17] 1.57[-16]
n=7 1.80[-16] 2.73[-18] 1.08[-17] 1. 50[~17]
n=8  1.24[-171 2.99[-19] 9.58[-19] 1.20[-18]

Ionization cross section

2.25[-18]

I=1 1=2
69[-19]
13[-19] 2.84[-19]

33[-19] 3.29[-19]
1=1 1=2
24[-231

93[-201 9. 34[-20]
23[-16] 8.38[-17]
99[-16] 1.16[-15]
81[-17] 1.20[-16]
247-18] 7. 48[-18]

08+ + H{ls) E= 4.00keV/amu
Excitation cross sections
sum 1=0
n=2 1.22[-18] 2.52[-19] 9.
n=3 6.16[-197 1.19[-19] 2.
n=4 7.41[-19] 9.78{-201 1.
Capture cross sections
sum 1=0
n=1  6.24[-26] 6. 24[-26]
n=2 5.68[-23] 2.44[-23] 3.
n=3 2.12[-19] 3.97[-20] 7.
n=4 2.95[-16] 4.16[-17] 1.
n=% 4.47[-15] 1.07[-16] 4.
n=6 1.71[-15] 1.22[-17] 5.
r=7 1.41[-16] 1.08[-18] 4.
n=8 1.32[-17] 1.84[-197 6.

21[-193 1.09[~18]

Ionization cross section

08+ + H(ls) E=
Excitation cross sections
sum 1=0
n=2 8.27{-18] 1.18[-18]
n=3 1.83[-18] 3.73[-18]
n=4 2.02[-18] 2.42[-19]
Capture cross sections
sum 1=0
n=1 1.89[-25] 1.89[-25]
n=2 6.66[-23] 6.64[-24]
n=3 1.23[-18] 2.70[-19]
n=4  4.33[-18] 4. 18{-17]
n=5 4.21[-15] 7.66{-17]
n=6 1.92[-15] 1.25[-171
n=7 1.78[-16] 1.35[-18]
n=8 2.32[-171 5. 40[-19]

lonization cross section

3.06[-18]

6. 25keV/amu

1=1 1=2
2.09[-18]
5.98[-19] 8.56[-19]
5.03[-19] 5.63[-19]

I=1 I=2

6.00[-23]

4.95[-19] 4.61[-18]
1.32[-16] 1.60[-161
3.49{-161 8.47[-16]
5. 51[-17] 1.27[-161
5.21[-18] 1.00[-17]
1. 40[-18] 2.05[-18]
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1
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1]

25[-15]

34[-16] 6.50[~16]

68[-17] 4.59[-171 4. 30[-17]

56[-18] 2.83[-18] 1.87[-18] 1.45[-18]

I=4 I=% 1=6 1=7

470-151

83{-16] 8.88[-186]

02[-17] 4.53[-17] 7. 92[-17]

70[-18] 4.07[-18] 2.75[-18] 4.57[-18]



08+ + H{ls) BE= 9. 00keV/amu
Excitation ecross sections

sum 1=0 1=1 1=2
n=2  4.94[-18] 1.59[-18] 3.35[-18]
n=3  3.13[-18] 7.35{-19] 1.19[-18] 1.21[-18]
n=t 4.55[-18] 8.16[-19] &.90[-19] 1.74[-18]
Capiure cross sections

sum 1=0 1=1 1=2
n=1 6.13[-25] 6.13[-25]
n=2 2.35[-213 3.40[-22] 2.01{-21]
n=3 2.55[-18] 5. 55[-19] 1.18[-18] 8.11[-19]
n=4 5.26(-161 4.31[-17] 1.38[-16] 1.92[-16]
n=5 3.81[-15] 6.49[-17] 2.61{-16] 5.64{-16]
n=6  2.03[-151 1.34[-17] 5.39[-17] 1.26[-16]
n=7 2.15[-16] 1.61[-18] 6.30[-18] 1.20[-1T7]
n=8  2.77[-17] 5.26[-19) 1.57{-18] 2.52[-18]
lonization cross section 2.18[-17]
08+ + H{ls) E= 12. 50keV/anu
Excitation cross sections

sum 1=0 1=t }=2
n=2 5.58[-18]1 2.41[-18] 3.17[-18]
n=3 4.81[-181 9.06[-19] 2.08[-18] 1.82[-18]
n=4 5.23[-18] 7.48[-19] 2.02[-18] 1.50[-18]
Capture cross sections

sim 1=0 1=1 1=2
n=1 3.46[-26] 3.46[-26]
n=2  3.09[-22] 1.63[~-22] 1.46[-22]
n=3  5.34[-18] 1.40(-18] 2.37[-18] 1.58{-18]
n=4 6.18[-16] 4.56[-17] 1.42[-16] 2.21[-16]
n=5 3.45[-15] 5.200-17] 2.04[-16] 5.58[-18]
n=6 1.98[-15] 1.19[-173 4.75[-17] 1. 20[-16]
n=7 2.64[-16] 2.15[-18] 7.57[-18] 1.74[-17]
n=8  3.75[-17] 5.42[-19] 1.94[~18] 3.43[-18]
lonization cross section 2.03[-17]
08+ + H{(1s) E= 25.00keV/amu
Excitation cross sections

sum 1=0 1=1 1=2
n=2  3.50[-17] 1.60[-17] 1.90[-17]
n=3  $.36[-17] 7.79[-18] 1.54{-17] 1.05[-17]
n=4 3.79[-17] 8.770-18] 1.411-17] 1.10{-17]
Capture cross sections

sum 1=0 1=1 1=2
n=1 9.12[-26] 9.12[~26]
n=2 7.70[-21] 3.80[-21] 3.90[-21]
n=3 2.05[-17] 4.32[-18] 8.89[-18] 7.31[-18]
n=4  6.97[-16] 3.60[-17] 1.26[-16] 2.45[-16]
n=5 2.18[-151 2.63[-17] 1.00[-16] 2.94[-16]
n=6 1.61[-15] 1.13[-17] 4.29[-17] 1.10[-16]
n=T 6.60[-16] 4.32[-181 1.60[-17] 4. 11[-17]
n=8  2.26[-16] 1.87[-18] 6.42[-18] 1.65{-17]
Ionization eross section 9.43[-17]
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08+ + H(ls)

Excitation cross
sum
n=2 1.79[(-15] 7
n=3 1.34[-16] 3
n=4 2.42[-16] 5
Capture cross sec
sum
n=1 2.80[-26] 2
n=2 1.20[-191 5
n=3 3.90{-171 &
n=4 4.31[-18]1 1
n=5 §.72[-16] 9
n=6  8.55[-18] &
n=7 6.37[-18] 4
n=8 4.39[-16] 3
Ionization cross

E= 50. 00keV/amu

sections

1=0
L93[-171 1.
L91[-17] 5.
L38[0-17] 1.
tions

I=0
.80[-26]
. 27[-20] s.
.22[-187 1.
L2T[-171 5.
.95[-187 3.
.83[-18] 2.
.12[-18] 1.
.00[~18] 1.
section

I=1 1=2 1=3

00[-186]

83[-17] 3.69[-17]
06[-16] 6.31[-17] 1.93[-17]

1=t 1=2 1=3 1=4
89[-20]

58[-171 1.70[-17]
0T[-17] 1.38[-16] 2.30[-161
81[-171 9.46{-17]
52[-17] 6.01[-17]

2.08[-18] 5. 21[-16]
1. 14[-16] 1.97[-16] 4.52[-16]

§ 1=7

1=5 1

70[-171 3.54[-17] 6.84[~17] 1.04[-16] 1.93[-16] 2.16[-18]
23[-17] 2.33[-17] 4.41(-17] 6.10[-17] 9.96[-17] 1.30[-16] 6.58{-171

1.06[-15]

i=1 1=2 1
70[-16]

3

29[-17] 5.28[-17]
§7[-16] 8.32[-17] 2.62[-17]

1=1 1=2 1=3 I=4
85[-19]

44[-171 1.98[-17]
16[-17] 6.06[-17] 1.47[-16]

80[-17] 4.20[-17] 8.60[-17] 2. 48[-16]

I=H 1=5 1=T

30[-17] 3.08[-17] 5.54[-17] 1.23[-16] 1.85[-16]

85[-181 2.28[-17]

3.78[-17] 7.93[-17] 1.19[-16] 8.30[-17]

TT(-18]1 2.04[-17] 2. 72[-171 5.40[-171 8.44[-17] 7.11[-17] 2. T0[-17]

08+ + H(1s) E= 75. 00keV/amu
Excitation cross sections
sum 1=0
n=2 3.02[-16] 1.32[-16] 1.
n=3 1.97[-18] 6.12[-17] 8.
n=4 3.82[-16] 1.05[-16] 1.
Capture cross sections
sum I=0
n=1 1.89[-26] 1.89{-26]
n=2 3.19{-19] 1.34[-19] 1.
n=3 3.86[-17] 4.29[-18] 1.
n=4 2. 34[-16] 5. 42[-18]1 2.
n=5 3.99[-16] 4.66{-18] 1.
n=6 4.12[-16] 3.58[-18] 1.
n=T 3.54[-18] 2.76{-18] 8.
n=8 2.94[-16] 2. 94[-18] 6.
Ionization cross section

08+ + H{1s)
Excitation cross
sum
n=2 4.19[-18] 1
n=3 2.34[-181 T
n=4 4.01[-16] 1
Capture cross sec
sum
n=1 2.09[-25] 2
n=2 5.48[-19] 7
n=3 3.14[-17] 2
n=4 1.32[-18] 2
n=5 2.01[-18] 2
n=6 2.05[-18] 1
n=7 1.80[-18] 1
=3 1.60[-16]1 1

Ionization cross

2.07[~15]

E=100. 00keV/amu

sections
1=0
. 45[-167 2.
.39[-17] 1.
.25[-16] 1.
tions
1=0
. 09f-251]
. 23[-1971 3.
.49[-18] 1.
.76[-18]1 1.
.47(-187 9.
.95[-18] 7.
. 37[-187 s.
.10[-181 5.
section

i=1 1=2 1=3

74{-16]

02[-161 5.78[-17]
70[-16] 8.56[-17] 2.09[-17]

1=1 1=2 1=3 1=4
25[-19]

05{-171 1.84[-171
160-171 2.80[-17]
51[-18] 2.07[-171
24[-18] 1.49[-171]
02[-181 1.08[-17]
59[-181 9. 33[-18]
2.57(-=15]

8.99[-17]
4. 830171 1. 20[-16]

1=h 1=6 1=1

3.35[-17] 6.98[-171 7.72[-17]
2.49[-177 4.88[-17] 5.75[-17] 3.11[-171
1.98{-17] 3.95[-17] 4.52[-17] 3.05[-17] 9. 24[-18]



1=1
72{-16]
12[-16]
38[-186]
1=1
01[-19]
20[-18]
50[-18]
79[-18]
24[-18]

1=2
5.36[-17]
6.59[-17]

1=2

1.27[-17]
9.71{-18]
7. 74{-18]
6.02[-18]

08+ + H{ls) E=150. 00keV/anu
Excitation cross sections
sum 1=0
n=2 6.19[-16] 1.47[-16] 4.
n=3 2.14[-16] 4.389[-17] 1.
n=4 3.27[-16] 1.11[-16] 1.
Capture cross sections
Sum 1=0
n=1 2.93[-247 2. 93[-24]
n=2 8.28[-19] 3.27[-19] 5.
n=3  1.81[-171 1.12[-18] 4.
n=4 4.82[-171 1.21[-18] 3.
n=5 6.13[-17] 1.08[-18] 2.
n=b  6.04[-17] 8. 74[-18] 2.
n=7 5.42[-17] 7. 48[-19] 1.
n=8  4.87[-17] 6.34[-19] 1.

lonization cross section

87[-18] 4.77[-18]
T1[-18] 38.62[-18]
2. 74[-151

[T=2 e ]

08+ + H(1s) E=200. 00keV/amu
Excitation cross sections

sum 1=0 1=1 1=2
n=2 7.44[-18] 1.34[-16] 5.10[-16]
n=3  2.17[-16] 3.18[-17] 1.29[-16] 5.56[-17]
n=4 2.95[-16] &.51[-17) 1.30[-163 6.58[-17] 1
Capture cross sections

sum i=0 1=1 1=2
n=1 1.73[-23] 1.73{-23]
n=2 8.41[-19] 2. 58[-19] 5. 85[-19]
n=3 1.04f-17] 5.05[-19] 1.99[-18] 7.92[-18]
n=4 2.05[-17] 4.40[-18] 1.56[-18] 4. 75[-18] 1
n=5 2.22[-17] 3.51[-197 1.16{-18] 3.62[-18] 8
n=6 2.00[-17] 2.90{-19] 1.01[-18] 2.79[-18] &
n=7 1.78[-17] 3.07[-191 8.18[-19] 2.51[-18] &
n=8 1.67[-17] 3. 46[-19] 8.92[-19] 2.33[-18] 4
lonization ecross section 2.56[-15]
08+ + H(1s) E=400. 00keV/anu
Excitation cross sections

sim 1=0 1=1 i=2
n=2 8.78{-16] 9.67[-17] 7.82[-161]
n=3 1.99[-16] 1.94[-17] 1.34[-16] 4.60[-1T]
n=4 1.68[-16] 3.18[-17] 8.13[-17] 4.28{-17] 1
Capture cross sections

sum 1=0 1=1 1=2
n=1 1.70[-22] 1. 70[-22]
n=2  4.00[-19] 6. 12{-20] 3.39[-19]
n=3 1.38[-18] 5.16[-20] 2.89[-18] 1.04[-18]
n=4 1.54[-18] 3.36[-20] 2.27[-19] 6.48[-19] 6
n=5  1.31[-18] 2.50[-20] 1.72[-19] 4.447-19] 4
n=b 1.09[-18] 2.21[-20] 1.48[-19] 3.38[-19] 3
n=7 9.25[-19] 2.16[-20] 1.28[-19] 2.71[-19] 2
n=8 8.06[-19] 1.88[-20] 1.09[-19] 2.26[-19] 2
lonization cross section 1.96[-15]
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08+ + H{1s) E=600. 00keV/anu
Excitation cross sections

SUm 1=0 1=1 1=2
n=2 8.47[-16] 7.58[-17] 7.72[-18]

n=3 1.82[-16] 1.45[-17] 1.33{-16]1 3.41[-17]
n=4 1.18[-16] 1. T4[-17] 6.47[-17] 2.83[-17]
Capture cross sections

sum 1=0 i=1 1=2
n=1 4.86[-22] 4.86[-22]1
n=2 1.53{-19] 8.88[-21] 1.44[-19]
n=3 3.03[-191 9.67{~21] 1.03[-19] 1.91[-19]
n=4 2.82[-191 7.16{-217 1.04[-193 9.89{-20]
n=h  2.11[-19] 4 43[-21] 4.14[-20% 5.08[-20]
n=6 1.51[-19] 2.41[-21] 6.83[-23] 1.90(-20]
n=7 1.09[-19] 1.61[-25] 4.25[-24] 1.01[-20]
n=§ 8.79[-20] 1.64[-26] 2.24[-23] 2.35[-20]
Icnization cross section 1.52[-15]

08+ + H(1s) E=800. 00keV/amu
Excitation cross sections

sum 1=0 1=1 1=2
n=2 8.77{-161 6.08[-17] 8.16[-16]

n=3 1.80[-16] 1.38[-17] 1.39[-163 2.70{-17]
n=4 1.01{-16] 1.267-17] 6.25[-171 2.21[-17]
Capture cross sections

sum 1=0 I=1 1=2
n=l 1.48[-21] 1.48[-21]
n=2  6.200-20] 1.04{-20] 5.16[-20]
n=3 8.50[-20] 7.74[-21] 3.13[-20] 4.60([-201
n=4 6.71[-20] 5.25[-21] 2. 34[-20] 2.89[-20]
n=b  4.99[-20] 3.68[-21] 1.28[-20] 7.35[-21]
n=6  3.79[-20] 2. 56[-21] 1.12[-23] 2.12[-21]
n=T 2.98[-20] 1.85[-261 1.27[-241 2.45[-21]
n=§ 2.46[-201 9.97{-28] §

Ionization cross section 1.18[-15]

7

7
2
6
4
1

9
3
2

1

1=3

. 50{-18]

1=3

. 25[-20]

.25[-20] 9.
.95[-20] 3.
.56[-20] 2.
.23[-20] 2.

[=3

. 15[-18]

1

3

. 88[-21]

.26[-21] 2.
.00[-20] 3.
. 85[-201 1.

.52(-25] 5.74[-21] 2.86[-21] 4.

— 50—

1=4 1=5 1=6 1

13{-201

39[-2131 5.65[-20]

49[-217 4.36[-20] 7.39[-21]

40[-211 3.14[-21] 3.43[-21] 4. 31[-20]

1

4 1

27[-201]

33[-221 1.29[-20]

98[-22] 9.20[-21] 2.56[-21]

597-23] 3.64[-22] 9.05{-227 1.52[~20]
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