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Lecture 13: Hydrogen Atom Qnt — Fall
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$oc\1ﬂ\f\ ROVQ.A’;I‘
e o L DOE

N NS N 7
PL}‘("P‘(&)IH:%{ ‘\‘h——

e
P e\

——W\b _:e'\fs\' \\(\\\ra we, J,. s {2 TQ_N";k'L “ n lerms

£ e mlep. variolles.
@ S\’\ow \'\1\0\\_
=1 A e N
PC + _EL = \ Pc'“ £ —\—- P/aL
Me " M, v
Wlk\f\ /J = _—P_/m
Mg AWp
T .
ACRLINE S TR S S S AL YRt
et
Ho- B 2 oy e
}U -L}J lY\ F

N oo = () 1\

= FER)- ST

~

-I’\"S Qo..?a h C.\nec.\& 'Hn-')( Hc»- s =« grcc_
?ar\ic\c L'\]’:O) owd CISQ{) Gre ?\a‘& weres

Foc T’-}?, we yead ® sdee Be (a&«k—Q SC-L.-Q_Ol-

QM Page 1



Redill <ol
- L eq B
He Ha L(O e~ a'Zi

B R [Q(Q*\) k!
— ]Yuﬂ_ FR k(‘

S‘kﬁ?’\f . 1/-\$am\>\\‘o\\‘c \Oe,\r\a\/ior

—so E> L)
' T
S °
B LU= B 2 Ul -
PE
Kz
r— oo L
2 ! =

g‘(e : .
<p 2 G‘M_ss\v\A Yo Seluken

W, () = £ o

Next we razd :
[N \'E.wr\,lw_ Yo Sc_\\-e‘\ o Q(r)

-

drez

T? { J A €—kr

-\_‘E(‘” Qe
[Q( Y 2 ol Hy} 2 e
e

Y

J u ‘ 2 Y e —_ A
r 2. 20
V¢ - O" ‘)r € —lky \ e l

QM Page 2



L 32 =3 A- - '
w ) fGyafyia i akea L wet o

1 't
(22ma) ac (7 G%’f — 2 V‘*"“D o v
-— )

1—p 9t

@) (244 72) Qo 7

—%%; —\—Q_L-(,QHT\)

O\l = a '\
A [fx) 20+ v 2)
/Q\IW\ 2:im = QK ~> 'Em’?ahen‘\"\fa.o- Sex ey .
QG 141

N 21-.(
= 2 G ¥ ~ e
X

VMU) I O el N

JEs c\&\r“acs "[-ocf \pjae Y.

TX\RS w-\J ov‘\a (UA(L '.? He Sere ‘\t:(‘f"‘-w\n\rg
o Some "TP'-M{'C 9.

—_— Qum\"ﬁ%u\:m ,;e enesdy .

QM Page 3

)

Q



Q. %
S
0“"“\-‘:0 =%

e C
7:%‘? = 2L (0414
o ke FC ke 2E
JV\—L(,Q—V\»«Q W2

heq
== _“/U

N N= }l.\.'ﬁ\:D Eh= _E__bl
E = eq N
- Lﬂ_—h"—
* h=ﬂ+';+l ' ".':°a‘/
N=1,2 -
gh: n: =0 V- -l
X

%n: vi (21-*\) = Y\'Z’
=0

%

QM Page 4



~

. \T(l’): __eF
X — 5 Bohe radins o = JF‘_Z
- L /UE_Z
= E,=- _e_l A
9o, M
¥z E._o PZe
) PR

\/\Jaw_ :EJLV\C ‘\‘;0 “w

T} (neg)= R, (4 1,09

r N .
Rm(r)z A A o= E a.r’
h= N+fl+ : Anf_ . Nor malization
FocYor

kow =

na,

Qi = 5,0, A.=N 5 a
Jod°

—7:%; *'Q‘L'n(‘h.‘)
§=——
1 |('2Q""'Tl)

For Rne(r)’ '»}Zg,: “Lkn | n=0+

(-naQ +)

= S;‘: 3-“ - -
A (2054 0)

Use with

C,O\,u{\bv\ ,mdices
W\AJ be °€Q

n-£-\ £\ n-4-
T A R N SOkl

e k
: e ()l

QM Page 5



__‘f/a. > Y\s* the

RlD(‘(?: A‘O £ @ Rohr ‘(Oxéius.
3y
®  she hE A -0 a)
® Fid Rlo ) 4 Rl\ (v .
“The radial 1FuhC'l';ow$ RM_ Car Ve e*?mxg‘l
n Yerme _,f \\AgS ocated La‘g”erre u 'fU“c-\.;MS:
R, =~

LML

Normalization facter

(2} =1 (%)

no- nag

/\/\Ozjhﬂ_)ﬁc Ee\j
/\}ou we ms;iu aw\;c‘a\'\o« ;E
UWWE"*V"‘ wnaw.\ﬂc ﬁeu@ :

-3 (@)

H: @— ﬂjl/ + \T(_\\') ____DHg.yv\'\\‘\oh'\w\ i
< 'Lr) Yre vecks '\>o'\'cy\'\';n\.

Too small
A >

QM Page 6



zequm EQ?(’&

Toke ®-Bo
W e
= H.+ —B}i L% —VBMI(S H\L
’L/)C' Samm*‘rg
Indmy o Epy = -E- . BRw
m n
ek
b
n wm=T
=Y T ™l Vo
h éﬁ‘
b- —E o
\ —_ O O
+ ' | S
l=0o 2= 0-2
N P d

We skl hawe cchChe-fa\ca 0

QM Page 7



