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1 INTRODUCTION

The Oxygen, from the reason of its uniqueness and
irreplaceability in the meaning for the whole life and
now in climate-change, is under intensive scientific re-
search, mainly for its absorption properties. The pre-
sent work deals with the calculation of absorption
properties of oxygen molecule with the help of a pro-
gram using of modern density theory, the basis of whi-
ch was laid by Enrico Fermi.

2 BASIC RELATIONS

For the purpose of calculating theH-function of the ab-
sorption coefficient for oxygen it is necessary to know
the force of the oscillator f . Program Orca allows this
important physical quantity to be calculated accord-
ing to the following relation:

f = fD + fM , (1)

where fD represents the power of the oscillator given
by the dipole moment and oscillator force given by
the magnetic dipole moment fM . The absorption co-
efficient is given by:

κ (ν) = NLBLUhνLUF (ν) , (2)

where NL is the occupancy of the lower level, BLU

is the Einstein absorption coefficient, νLU it the fre-
quency of the line, F (ν) is the line profile.

The H-fuction itself is given by the relation:
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where ωI is the nuclear spin of atoms, ωΛ statisti-
cal weight of the orbital angular moment Λ with re-
spect to the internuclear axis, S is the total electron
spin, Qnucl is the kernel part of the partition func-

tion,
∣∣∣Rv′′v′

e

∣∣∣ is vibronic transition moment, SJ ′′ are

Hoehnl-London factors and ωLU is the wavenumber
of the transition.

Program Orca has a wide range of computational
functions related to the closed and unclosed shells
which are represented by unpaired electrons. An ex-
ample of calculating the frequency of individual states
is shown in fig. 1.

The actual calculation of the H-fuction is per-
formed by the program NKrov2 which I developed,
its output shows the H-function, see fig. 2.

Figure 1: An example of frequency calculation for in-
dividual states.

Figure 2: Concentration independent part of (H-
function) of the absorption coefficient.

3 CONCLUSION

The use of these programs allows you to tabulate H-
fuction which greatly simplifies calculation of the ab-
sorption coefficient for subsequent physical research.
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