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Synopsis In this work, the electronic transition A2Σ+-X2Π of N2O+ radical 000-000 band molecular constants
are calculated by using the simulated annealing method.

One of the hardest problems found in high
resolution molecular spectroscopy is the fitting
of spectral lines to theoretical models through
non-linear fitting methods. The non-linear rou-
tines are iteratives and thus often very sensitive
to the starting conditions, i. e., the guess initial
values of the constants.

In this work the simulated annealing proce-
dure is used in order to reduce the wavenumbers
from the lowest vibrational band of the electronic
transition A2Σ+-X2Π of the N2O

+ radical, 000-
000, into molecular constants. The N2O

+ radi-
cal was produced by Penning ionization of N2O
by colliding with metastable atoms of He(23S) in
a vacuum chamber and recorded by high resolu-
tion Fourier transform spectroscopy. The spectra
were recorded in a spectral range of 24500-30000
cm−1 and obtained from 200 coadded interfero-
grams recorded at an unapodized resolution of
0.08 cm−1. Few words about the proposal of
Vanderbilt and Louie for performing a simulated
annealing minimization of a objective function
where the parameters are continuous variables
whose values vary in a specific range.

Simulated Annealing (SA) is a general desig-
nation for a class of methods for non-linear opt-
mization which employ an stochastic approach
to find the global minimum of a given function
in a large search space. The method was inde-
pendently described by Kirkpatrick, Gelatt and
Vecchi in 1983 [1] and by Cerný in 1985 [2], being
an adaptation of the Monte Carlo (MC) method.

The ion N2O
+, like all of the 15 valence elec-

trons linear triatomic molecules, is characterized
by a strong 2Σ+-2Π electronic transition situated
in the near U.V.. The first extensive analysis of
the electronic emission spectrum of the A2Σ+-
X2Π electronic transition of N2O

+ has been per-
formed by Callomon and Creutzberg [3], followed

by many others experimental studies, using dif-
ferent techniques [4], [5], [6], [7], [8].

More recently, an analysis of 000-000 band
of the A2Σ+-X2Π electronic transition has been
presented by Fellows [9]. In this study the
ions were produced in the excited state by
Penning ionization and the emission was an-
alyzed by Fourier transform spectroscopy and
the wavenumbers fitted to molecular constants
trough a deterministic non-linear model.

The simulated annealing method proved to
be an extremely powerful technique to fit spec-
troscopic data to hamiltonian models, and the
molecular constants values found using this tech-
nique are completely satisfactory. The molecular
constants obtained by this method will be pre-
sented, as well as the steps used to implement
it.
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