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Problem 1.
Solu“m’,ﬁ
fi) 2
a. %:) Id,:,:/ﬁ)[
ma-j
.
= 3'_'3] o{”,) ) al:‘:, (p)- m
.
) .
2 A dg - m
= % iw'| YT my m (m] e I I me>
- <mal 8119,“,’3 e-1')_yﬁlml)
= Am' | Tgesp + T sinpl m'>  (since {Tu Ty, Ta§ constituse of a set of ramk-|
iveducible tensor operatws )
= mowsp+ 'l T | m'y sinp
But im'I Tyl wy = {m'| H(T2+T) [m') =0,
Aenc(’ .
e [d9 5% m = micosp

b. Simlrly , = mldO (p] P2 (| B8 T2 e B s
Now

m:

(mll e1']:-,ﬁ Tzz e-{ Typ Im'>

= (m| eHP T, iRt o RET, 1T )

= '] (g osp+ Tasiop ) (Tz wips Tesmp) 1m>

in which

(Tacosp + Tesimp) jw'> = (m ‘wsp + 3sing (Tot T- ))l~>

= mlosplm>t 3 sin flG-m ) Jem4i] I+ >
+ T sinp Jlj4mil j-m'4) Im' =1

Heme

[ (Tecosp 1T sip) U Ty bt Ty sinpl m'>

= Mesis + % s [lj~'n') [3+m'+1) +IJ‘-"’“J"""+')]

-

-
-

= miasip 3 Snpalirm) + 25]

T30 J4) sinp + w23 (Basp 1)



LOIPJ 1S

Prouem d O‘f‘ Homewsrk # 1. (Sakuui 3-32)

(&) This is just a basis +ans formation.

Ore way 4 sdve i+
dm:k the spherical harmonics  +able
§ ,
e Ya,er = 5o (AE9)°
P Ya,y= 7 [I5 2(%£1Y)
rPYa, = xzzz- r) =,|/—5— (22%-%*-¥)
LR T 187

YW= s 1 < J& (v )
T}h‘s s just a +ramns formation Trom +he bas.'s fx’,y‘,z‘, XY, xz,y'd

o fYoo; Yr,z, Yz,l,Yz,ol Yz,-l/ Yz,-z %
Now Ay . 32, x*-y* s expressel  n +erms of the It se+ of basis |

imert +he +traws formakon mawix one can get the expressim for -+hem

i +he Tmsis new basis,
M. e,

More Sfel.if.'ca”j ., Suppose +he trans formation  Matr'x s

(Yao Yo,2 Yau Yo Yo, Yi,-2 = (%t yoz Ay ¥ ¥z ) M )

Then 4
[
Y= (X oy Xy x7 Y7) o
!
0
?

LY (T =z 0

- 0 0

= (Yo, Yin Y!.l Yz,o Yz,-] Y;,-z) ’\A" 0

!

[

0

TLIC Yesuh's are
Xy: 'l 'z,%-'r yl( Yz,-z - Y’/Z)

YZ < 'f'gl' r“(Y:,ﬂ ’Yz,-n)
Cal
Xy 75 VZ(YM + Y,2)
+hese +hree ll"" order /toMogenou /Jo,ynoml'als Aaue ho

The poiwt 15 thot all of
wmponert  on Y, , although an arbitraw expresson  might  have.

[2



(h) me we imtrodue e 'hﬂouh'ng notation +or (( oefpaents
{a.m)]| tium) Gy, m))
Ti'@"
Q= e e, 450] 3z-r v dp)
e @, 0] BT p (X, 14, 6.9)5)

eN. 130 KT y: Z [tva). (3 Y14 ] Qo (3.0
<3S fir)

= eJEL (wtim) ) (v, (359 <BSD] @ iy

in Which
{4 ] rt] (va)s (7‘/))7{: (1m0 ] vt ] fral), (y‘,m»)

= F{« 4)
(-r{.,’s is identical Wih the conddusion n lectures lvy dej-.hwj

riesigg)y =14, .42 )

=
A= e 2T w3 {(G.3] @0 115>

e (L fim) (x93, 1))
e &, | B (Y, 4Y,0) [« 1490>

€,ﬁ_{ . (4.m0] r? 2 /‘Y"‘)'(j" )< G jray] @, (5.4)

13-4¢5'¢ 1§+ |

+ /(\(4 LAY, 3203 13 3] 13, -2): G, 7')>)

]

"

(o 13, -2)) r2 ] (Yd), (4, i) > i3] 6~ (3.4)> (fh.
¢ jﬁ F05) dmiga < (139)] [5,-202 (3.9

Thus
el i5m) | -y | o, (1,95
{ (Grg2y] (3,-2);11.9)> Q

{1351 @@,0)5 (3.4))

v

n

{
= J_'Z (gm’,j-z



AVITV [T ©

Proflem 3. (Sakurai 3.33)
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