PHYS 4410
Quantum Mechanics 2
Spring 2023

Lecture 14

Rotational symmetry

February 22



[
FIREN eg. hydrogen ofom  Hamd|fonian

% He 222 vl

1 —
, —F r= eyt
= 7 Lot Fora)

Rotahmal  Synmetrys  provlem () poks  same
) o° (%’/v//%/> <oords .

R N R

High \oue ( goo\\f g :
/W\/\O\'\’ ' He wo’\'ﬂ'ﬁw‘ S\{h\w,e'\’l"k/ grodp .

Lcjwevm* oA Liy mmju(or oz T )
—  hon~ (,DN\NU;\’U‘HVQ (hon- ALQ\{AV»} (ywvxlp



oY
L*
@ / = 2 (89 4ein(50) Y . x + Se~y

~
Y y'z cps(io)y - cin(¥) x = Y= £b-x
4 - ™ 222
1t It ol
\I‘A"”\/& ovqw\"\f Mkej -’l)pbg/y/—;;) _/) IV/K%//Y(/%()Z
Uyl 7 ylxx 80y, Y7 o, %)
g@' SW\a“- =
~ ’\Y\?‘i‘//?) 50 - [\’J%/'P - ')c%'/] “f(w ysx) €
%’k »Hﬁéf" e
¢ ?X/ Y)’)4 ‘I/P Cy :
A T %P
[ 9\{ - px/ - _‘( &rﬁ _
- % Py \{PA;&)

: - ,(/ - “\AY‘
¥ L% (71," y\:j\owév‘ )



T‘f\efe ave 3 ;"Aeﬂl“tkl)ﬂ* rja V\Qf'o\d‘OY'S DX’ ro {‘b\}\ Dh -

[ ka’%()y M all V‘o\‘l/\h{m \L‘nH’tLr\/ fransforn,. ..
Ly= 2pe o Mg Forn
Ly = xpy My C Wk (plyle Lk (0L )k

¢ 1 '3 e

ofdey of muH-[pK‘bQA'bln fmFoannfl
(non - ot stive) U, Uy £ UV,

E)(cw\np\e'. U = e/i"‘\ﬂ?‘/ﬁ , \)-L:e:(“"//}f\ / B & \
U['?'V 1+ %\ﬂ,c LTA‘{\W ZX/’)W‘A ex Vomevxk‘-“\) .

7‘ i Y i) -
ViVe =, VY, @‘JF?Z’L«)‘ - 8 flﬂ‘) 7
U'\)rLV(":'\) :l"ﬁgL«Lx/*t@:L\/L#*'“':i
. - “‘5/ 55,/——/

IR
ViU ua - u Ly =byle = Lo by = 61y



ibﬂ L)ci('« -\Wr'x Lo mytandi VE

E Siv\(n.'- (—\f‘X/LY]T—;k‘L% /% vofatlon  groMp 15 et
ELZ,Lx'l:iJWLy Linon —Abeliay Jv"odlf),

(LM, EH/ U(_r‘ohﬁ%)’l =0 ] H! Lx @:O
disegomalin Sinmglf: . Lt Ly1=0

0 (-//—\/[H/ L%]: ‘

L. = (;‘%/_/5 L = DcL, )Z\ %’g

* 5 N %H(IS Lec 19
E€|’-GL Gete o © 19 h[Y yucks o
Ce | J wlled inredmcivle repraent.

W= 0




@ Emw\e: '\}/(%,y,q;):' 2-£0r) S e Fuckon of H
)ZO{_O"'GA\ Y Must oS be o —tundion

x Ar) 07 rof.
W %) = (cof® 2+ Sintx) £Ur) O rof.

t&r wy 6, fis must he &iﬂzmMﬁOﬁ.

. o

r ‘f%‘/\//ﬂ: (oS 2 4 Gin k- Y) G - L

<41 e s TR
wm> = t ok 2 i )
“(ww 00 EJ| 2k

- Ha M Inray = P orkival e ”‘/’Q .



@ .
Lee (50 \ovgps  (lass Ged by
Priptetbeltz BUO0Y

Y -dim trrep” (:(1;5 1S =
P be s L=
Hey L, = F 1z
C b :)00,0 (afer bases 1o Hon ) .

[LX: (S °7 - '
= ve (1 0 G5
Ujmﬁm&a»»«s/ trrepr of et
ﬁL\QLN , Hxed K,/ M-,—!L,—JUI/_,, /Kk ifTQ,y#S of
rotation sty - H\(RM’: ELYLM_ ro'tadon.



