INTRODUCTION TO QUANTUM CHEMISTRY

DEGENERACY AND NONDEGENERACY:

(i) Degeneracy: It is seen from equation (3) and e
combination of quantum numbers we have sam
eigen functions. Such states and energy 1
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“ The three combination of quantum numbers
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Gi) Non-Degeneracy: For various combinations of quantum number if we
have same energy eigen value and same (one) eigen function then such states and
energy levels are called Non-Degenerate State.
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"€ Schrodinger Equation and the wave Functions
3 gpuucle. ofmass ™™ rotating in a circle of radius 7 in the Xy plane. If the potential energy (V) of the
:’m © (i-e., it is unacted upon by any external force), the Hamiltonian in the simplest form can be
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g‘nﬁfﬁﬁ‘m is circular, it will be more convenient to express Hin polar coordinates (r, ¢). The

ordinates x and y are related to polar coordinates » and ¢ as,
]  X=rcos@, y=rsin @ (6.2)

ar variable which varies from0 to 27 and the radius, 7, is constant, Hence, Equation (6.1)
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‘moment of inertia. The eigenfunction F (@), or simply F, will be a function of ¢ only; so
tionis givenby,
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(63) s quite tamilia (cf. particle in a one-dimensional box). X

F = N sin Mo
P’ =N cos Mg

ﬂ“uuu F” = A exp (£ iMo)
# the itnaginary set. The trigonomentic forms (6.7) are also called cucdarhamom"
Edguations (6.7) and (6.3) are equivalent in view of the theorem,
exp (£ iMy) = cos My £ i sin Mo
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Using the real set Equation (6.7), we get
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6.1.1.1 Quantisation of Energy
mw(ao)mummmmmwonh

M

E="1-

8’ 1

P = R )
Thus, the energy is quantised in units of h*/8 , the pe-ameter M being
ForM = 0, E = 0, i.e., the rotating particle does not have zero point er

6.2 PARTICLE ON A SPHERE

The Spherical Angular Coordinates \ DM
The position of a particle on the surface of a sphere of radius - calone 4‘"‘ g
ris more conveniently determined in terms of two angular \"’ﬂ* |
variables (coordinates)—¢, called the azimuthal angle, and pr:

8, called the zenith angle. The angle s the angle measured A
in the xy plane between the x axis and the projection of the ~ /
joining the particle (P) with the centre of the sphere i
thmouummekmm
, mn—:uhmhmmong, xS
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the Lh.s. will also remain equal to the same constant even though 6 varies. The same 7 Imer
situation when 6 is kept constant and ¢ varies. Both sides of Equation (6. 22) are, ‘

..l.ﬂ:Mz
F dcp2
and, after multiplying Equation (6.22) by P/sin’ 6,
&P L0880 dP +B- p_._MzP -
) dez sinh d sin 0 ' ) T
where B=sn2h;m2 E )y
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