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Dissociation Energy of the Ground Electronic State of
MgO

M. M. Chaudhari
Dept. of Physics,
Maharashtra Maha vidyalaya,
Nilanga, Dist. Latur

| 5 ResearchPaper - Physics

ABSTRACT
Dissociation Energy (D)

of the ground electronic state of MgO is
estimated from  H-H Materra and Extended Rydberg function. D values
obtained from H-H and Materra functions are 3.76 eV and 3.48 eV
respectively. They are in best agreement with experimental D, value of 3.76

eV. Curve obtained from Extended Rydberg function fits best to RKRY curve
as compared to other functions.

Introduction:

The potential energy measured from the minimum of th
to the asymptotic part running parallel to the inter-
energy De of the diatomic molecule.

€ potential energy curve
nuclear distance is the dissociation

D = D, + Go) ——)

Where D, = Zero point energy of the electronic state.
G(o) = (we/2) - (wex./4) + (WeYe/8) - v meeeeeea(2)

Dissociation energy of the diatomic molecule can be estimated b
Mass spectrometric studies, pre-dissociation methods, flame photom
some of the laboratory methods to determine D.. The most commonly
determine D, is the method of curve fitting, In this method RK Ry curve
state of a diatomic molecule is determined, Potentia] energy curve dete

¥ various ways,
etric studies are
used method to
ofan electropjc
tmined from an

R
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empirical function is allowed to fit to RKRV curve for a particular value of D . The
potential function which matches the best to RKRV curve gives the estimate of D_ofa

diatomic molecule under study.
D, of MgO molecule s still uncertain. Experimental value of D, reported [1-2] is
3.71 eV. Various workers [3-9] reported D, values ranging from 2.80 eV to 4.34 eV.
Looking at the variation in the value of D_ reported by different workers, it was thought
to apply new potential function to the ground electronic state of MgO such as H-H [10-
11], Materra [12] and Extended Rydberg [13] to estimate D_ of MgO.
Theory:
RKRY Method
This method is developed by Rydberg [14-15] and Klein [16]. It is further
modified by Rees [17] and Vanderslice [ 18]. This method is based upon phase integrals
and WKB [19-21] approximations, where the use of molecular constants determined
from experimental data are made to construct potential energy curve. This is an estab-
lished method of representing true potential energy curve of an electronic state of a di-
atomic molecule. According to this method the turning points are given by

re=(f/g)+ 214221 3)
where r* = and 1. = Iy

G(V) = We (V1) - WeXe (VH14)? (4)

B(v) = B — a (v+14) | (5)

Hulbert Hirschfelder (H-H) function
This function is the modification of Morse function and is of the form [10-11]

Upn (£} = D [ (2-e7)2 + C3 @™ (L+bx} ] -----mmmomes (6)
Materr ct '
This method is based on series expansion and is given by [22)

VI(x) = dp F3{x) [1 + dy F(x) +da FA{x) + e ] =—=—=——=={7)

I\
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The coefficients di are determined in terms of Dunham coefficients ai by equating
the derivatives at x = 0 for V(x).
Extended Rydberg function
Huxley and Murrel [13] suggested a 3 parameter function based on the use of
Where a,  a,, a; are the constants obtained from harmonic ,cubic and quartic force
constants. B = r-r. and D, = dissociation energy.]
Estimation of D, of MgO
D, of MgO is estimated using H-H, Materra and Extended Rydberg function.
Details of the equations used in this paper can be obtained from the respective reference.
Molecular constants are taken from Huber [23]. Constants derived to solve the above
functions are presented in table 1. Corrected value of 7¢ [24) of MgO =785.1 is used.
RKRV turning points are determined using equation 3. A computer program is
developed to plot the RKRV curve. 15 vibrational levels are used. The turning points and
G(v) values are shown in table 2. RKRV curve is plotted in figure 1. Substituting these
G(v) values and the corresponding r values in equation 6 of H-H function, D  of H-H is
determined. Similar method is used to compute D_of Mattera function from equation 7.
RKRV turning points are used to calculate the G(v) values from extended Rydberg
function. Experimental De=3.76 eV is used. G(v) determined from H-H, Materra and
Extended Rydberg function are presented in table 2. D, values obtained from H-H and
Materra functions are 3.76 eV and 3.48 eV respectively. They are in best agreement
with experimental D, value of 3.76 V. RKRV curve along with H-H, Materra and
Extended Rydberg are shown in figure 1. All these curves fit to RKRYV curve to a good
extent. Curve obtained from Extended Rydberg function fits best to RKRV curve as

compared to other functions.

Acknowledgements:
Author thanks Dr. S H Behere, Depto

Jlege authorities for the encouragement.

f Physics, Dr. B.A.M.U. Aurangabad and

the co




RNI. MAHMUL02805/2010/33461  |LARLRAUGIIN X &S {411 ISSN 0976-0377

"
; 9 |
w Interfink Research Analysis 0.20 lssue : XIX, Vol. IV, Jan. 2019 To Juna 2018 | 30

Table 1 : Constants of H-H, Materra and Extended Rydberg function

Table 2 : RKR turning points and G(v) values determined using H-H, Materra
andExtended Rydberg function for ground state of MgO.
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Figure 1 : Potential energy curves of ground state of MgO.
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