
Coordinate representation of eisenfunctions

of
2
and L2 :

<8411m> 2 Yem10 ,4) wherem

Your are spherical harmonics
-

General structure of Yem1004) :

10 , 41 (21 jm3= m <0 , 91] ,my

> = m < 0 , 415 ,my=) - : 10 , 911 13m
84

I <0 , 91j ,m>= e
im4

< 0 , 4201j ,my

This also implies that Yem(0 , 9)

makes sense only for mod integers .



Explicit form of You ?

Use [ + 10 > = 0

=> 10,41 [+ 101) = 8

N

LI as a differential operator is given

by 11 = Letig Ii notcOlaE 04I
Write 10 , 4100) = fca) eine

I [↳ - Pat(0)8] =
=> FC0) = [sinco)]&

=> Y (0
, 4) < (sind)" fire

upto normalization .



Since 10 - 1) < 1- 1147
.

One may now find YM 10
, 4) # m .

for example , (0 ,91[1(1 ,m)=L1 Yeme ,a)

= 10 ,415- Id , mI1L①(H) -m<m11)
--

=INCH -MSMI1) <0 ,4 10 , M117
.

=I-MSMI1) Ye ,ME1 .

Let's consider an example with &= 1.

Y11 < eie sinco) =ce
i4
sincol

where c is a constant that we
will

deftrnine using normalization later .

To obtain Y10 ,
we apply the

differential operator - as discussed above

Y11↳- Y11 = - i9(- : cotiol]84



= - (CSO) + coscOS] =-2 wo
=> Y10 15 = 410=- 5 c ww

To determine 'c"
,

we us

<0m10'm/= 800 Smm'

= Kem1094091d'm's di
where dr= de duso is an infinitesimal

solid angle.

=> I Yemcoal Yem10ps dusol de

for example , when d= 1 M = 0 ·

I 1510 ,4) accosol d4= 1

1

=> 2 c2 COSO &(WSO) x 25 = 1

=Y
2 + 25 + zc = 1 =x =IJ

=

41 = cos)
,Y11 etsin



Using the same technique ,
one finds ,

for m>0 ,

Yam 10 , 4) ~eme [sin]Made not
Capto normalization)

.

While Y -m = (- (m (yMe)*.
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