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APPENDIX

A

Atomic units and conversion factors

The system of atomic units is based on typical quantities of the hydrogen atom. The
length is the classical Bohr radius of the ground state electron, the velocity is the
classical velocity of the electron in the ground state. The time unit is the ratio of that
of length and velocity. The charge in atomic units is the charge of the electron, and
the mass is the mass of the electron (Table A.1).

Table A.1: Atomic units

Quantity definition SI value

length Bohr radius a0 5.29177249× 10−11 m

time a0(αc)−1 2.41888433× 10−17 s

velocity αc 2.18769142× 106 m/s

mass me 9.1093897× 10−31 kg

energy me(αc)2 4.3593× 10−18 J

charge e 1.6021773× 10−19 C

momentum meαc 1.99285337× 10−24 kgm/s

angular momentum h̄ = meαca0 1.0545887× 10−34 Js
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92 Atomic units and conversion factors

Throughout this thesis both the projectile velocity and kinetic energy are used.
For non-relativistic collision energies the relation between them is given by:

vp(a.u.) = 0.20
√

E(keV/amu), (A.1)

where the projectile energy E is in keV/amu and the projectile velocity vp in atomic
units.

Some conversion factors are given in table A.2.

Table A.2: Conversion factors

1 amu 1.66× 10−27 kg

1836 me

1 a.u. energy 27.2116 eV

The obtained quantities related to the recoil experiments in this thesis are fre-
quently given in units of momentum. The longitudinal momenta plong in atomic
units are transformed into Q-values, given in eV, via:

Q(eV) = 27.2vp(a.u.)
[

plong(a.u.) + 0.5rvp(a.u.)
]

, (A.2)

where vp(a.u.) is the projectile velocity in atomic units and r is the number of trans-
ferred electrons. The relation between the scattering angle and the transverse mo-
mentum ptrans in atomic units is:

θ(rad) =
ptrans(a.u.)

1836M(amu)vp(a.u.)
. (A.3)
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