Fitting Potential Energy Curves for Diatomic Molecules.
Extrapolation properties of Morse/Long-Range potential
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Born—-Oppenheimer approximation Inverse Problem in spectroscopy
Adiabatic approximation
24000 ] \ AS $4D
22000
P 200001 /—'
25000 A~ 7 f LE‘ }2888: Y Vi -
v 5 LIF Experiment
Na(3p)+Cs(6s) /’ / S Toooo]
/ / 000
20000 Na(3s)+Cs(5d) / / _ gggg:ﬁ Xz o
! " Fit T
Na(3s)+Cs(6p) \ I R [A]
\ \
\
] 15000 \\ \
5 \ AN
> N\ N 1.6
=3 \
Radial Schrodinger equation 5 10000- N
Check: * |
22 gz e Schrodinger equation
— — 5000 -
{ om Rz " 2mRz +1)+U(R)}P” Soho ol ity ol M M | 7
wavenumber (cm ) 104{ moic
No general model available! .
Korek et al. Can. J. Phys. 78, 977 (2000) Example: Ca,. Allard et al. Eur. Phys. J. D 26, 155-164 (2003) |
About 3600 transition frequencies. o

Morse/Long-Range (MLR) potential
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Simulations Results
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* MLR potentials fitted with various

combination of R, p and q. e ....... L O
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e A total of 123 PEC fitted.
Dimensionless standard deviation Distribution of Cand D, V=35 Distribution of Cs and D , Vrw=38
0.62-0.67 °
* Present results show very good .
extrapolation properties of the MLR )
form.
e Original study (Allard. et al.) S p— s

C6=(1.034+0.033)x 107 cm1AS,
D0=(1069.868+0.010) cm?
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