Why it is worthwhile taking time for spherical harmonics?

@ itis a wave function
& rotational energy
angular momentum
symmetry

selection rule

(vanishing integral)
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spherical harmonics
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spherical harmonics
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spherical harmonics
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spherical harmonics
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spherical harmonics
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It is a function on a sphere
this is
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Spherical harmonics
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Let us take a look one by one
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Let us take a look one by one z
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Let us take a look one by one
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Let us take a look one by one

Yum(Z, ¢) - @Jm(Z)CDm(Cl)) Yom(z, ¢)
1 L g | O<OB<m
Oun(@) = (1 -2)F @ -1 1czar
() = em® X
1 1 d° . Y 2
041(2) = —=(1 - 22)7—(22 — 1) ®1(P) = ei® 1 Yum(zZ, D)1
2 72
| O<d <2m
=—(1-29)2-2
2 W 6 o o u X
= (12272 S V4
/
=sin® f
sin® )
o[m]

_10 m



Yum(Z, d)) = G)Jm(z)q)m(d))

Oum(z) = L(1 _22)% gm+ s
Jm o)) e
®(P) = em?
| YJm(Z, (1)) |2

////“ \\\‘\\
I
i

A
A




Z=Cc0s6

let us have a close look
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Z=Cc0s6

let us have a close look
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when we discuss bonding
always come back to



Z=Cc0s6

let us have a close look
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spherical harmonics
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Why it is worthwhile taking time for spherical harmonics?

/ @ itis a wave function
@ rotational energy

@ angular momentum
& symmetry
@ selection rule

(vanishing integral)
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Rotational energy =
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Rotational energy

® Rigid rotor. I is fixed.
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Angular momentum
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Angular momentum
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Angular momentum

P hf o 0 angular momentum
M is defined by Z g Oy Ox in polar coordinate

YJm(Z, ¢) - eJm(Z)q)m(cl)) £l _ 8o 8o sin ¢
1 e X—gr5|n(9cosgb+7c05(9cos¢— P
Oum(2) = 5—(1 - 287 ——][(z2 - 1)’]
2°J dzm+
O(d) = eimd fy = grsintsin ¢ + @cosesingb—k g¢§osegb 6
r rsin

IO _ o x-9 - y-0

A2
) 2 - 2
. 85COS“ ¢  gsSIN” @
= rsinf _ | _ —
- - rsinf  rsinf &
R ) A in whole apgular
along Z axis [ — i_iﬂ Lo = _.ﬁcp wavefupctlon
z — . 1 0 only ¢ is
0
! ¢ dependent on ¢

was derivative h
around ¢ =7

(ime» = mhd



Angular momentum
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Rotational energy
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Why it is worthwhile taking time for spherical harmonics?

J @ itis a wave function
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if you look at rotational levels can see shape of molecule
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' how it rotates when

K=o
K=J




This is wave function but of what?

J=0
no angular momentum

looking at no particular direction

0,0




This is wave function but of what?

J=1 |m|=1

whole angular momentum along z
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This is wave function but of what?

J=1 |m|=1

whole angular momentum along z
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uncertain principle
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0 angular momentum along z
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J=1 Im| =0
0 angular momentum along z

axis in x-y plane
| 1 O probability highest at poles
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J=1 Im| =1

larger angular momentum

becomes flatter

J=2




Why it is worthwhile taking time for spherical harmonics?

J @ itis a wave function

/ & rotational energy
/ @ angular momentum

& symmetry
statistic degeneracy
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) selection rule



Exercise today

‘ how it rotates when

K=o
K=J




ExerCise tOday ‘ how it rotates when
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ExerCise tOday ‘ how it rotates when
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