22,091.(7

§2,  Elecovm 9as

*) LW“U electron w ( Telim modle] )

Twn on Cou\,lnmb Cforactions  between v/lcvtm\s:
H=H,+ Hy —
H, = gdﬂ q/(v)(-;;\v_s)(/r(r) < -

| 2»

HI— ng‘"d"/‘r (\r)‘{',(r) Zul? =

(

‘h‘./(’r ) Q’ (Y)

(swmdﬂn over v, c’ assumed F]f het otherwce .Tadfeateol )

Get -f—am‘.((w with  Sewnd 7“»:['.3.«3('?0%:

4
I
Qo

il

i

—
o
<t

| + KIET keg). v
v %&” Co cCrse zm  © R
\Y
_ kRS ot op 2/
- %. sm Ge G v ~k



z;,ollr.l?

Grround  state 0{' H, : Fevim SFLwe

|Fs> = T N
F i<y l\:-,o C;)l.,-l0> R,

H,|Fs> = E,|Fs>

E.=22 &
\El<h,«, ky
V2e0 if

l

Exerted ~ states a]L H, .

“I’”ﬁuf— ”-‘tﬂgre excititions e (Ee)
..'.
Cer [Fs> | Ri>ke
KIEf
m

Exctation sv\wv E-E, = S

o menskim he

elecoon  # N + |
(‘f"‘"’?‘“@" T‘f th‘ole # w\swved)



zg,o(f.l?

(XY 7] \
hole ~‘Vgre excrtutions

Cee [FO | (RI< ke @

1

Exeltation ehwv E-E,= — tf’,
momutum  — HER
deﬁ?ron # Ne_ - I

(f«Lralelen i porticle # tonserved )

chrotc-twle excrtations

N (ko)
CeeCrier T8> RISk, ;
\E/l <k]:
<, s 'kl X /7.1
Excrtation eremyy  E-E,= - (IRI-IE)) >0

\M’V\/—V

( com b2 wmade MLT’GraH‘b: Small
when ere?de L lole are close o
the  Fermi wfw ‘/)
m orertumn F( E-—El)

\’/(ecmn # Ne =  onfered |

(wcb(-o(e.-f,‘y\ul excitations -fw #——bonswm‘? Q]stems)



23,0‘[1_!7
@

Tusf:—(?w\tTon D]L the Se&or\d-?qukeo{ -fqvm ..f.r/ e

O’W(ﬂlﬂ\b (wheractions :

+ + Y
s (0 &, (1) [0 (ﬁ,«-”' 7,60
two elecrons ot T ard v, .
t 0+ .
HI q’r, () q'o.l("z) l°>
b

+ + -/ e -, by
- > 9/ -
=3 de R b O e8P
N ™™

X 4@ ¢ ) 10>

two CasQs wieth honvam ?cln\»\\7 r‘erJ.'BS:
DF ) =R,e) ad (Fleh= (R, 6)
2) (V ) = (v ,92) Mwl (,\r' ') = (\r‘ cr)

v e”

z q’r.cv') q"" (%) :Wtol-;-';, ‘OD/- ¢ % Lﬁqjlo)

+~q/(z‘)q/ cr) e?. ( -*({', yq”zéf")

" 4Tt [R-T D103 ==]o>
>
e TN Al
— (¥ (.1
4__“&\\‘-._:“?2' q/d" l)(l/¢)_ r) |°>

’(' - 'I’ - N \
= ({ro_'Cr,)QL%(r,_)lo) IS an e/tjms-taie_ Of H:L w vk

PR

- e
foMa{ energy 4rs |- - \/




z;,o(f'l?

—  Jelliwm model

+
Ho = % g Cbi,rcn?,o'

2

\ + + (
Hy = 5| dfd?’ o, (Y ——— @ (P (3
= 3| drdv” Fod ¢ ( )4'"&|F-f'"l q},c )¢ (¥

Ho ol?ojovwl k- Srnce S H, o(?ajmq,( M ?_srq;e
Comrc(rrtt\vn 0{— h;\a‘:x\c Md Fa(ra{ﬁ},( Terins /

(He)smbw] ’s wwwtq;m'ty Fr(‘nd‘r(e)
\/07 ol:q-wa{t to o(TAJOW&e, H. + H, / (wmy-‘w‘l/ Prouem)

We Wt\“ L\Me ‘o We Fyrwbdh"'\ '“‘MV?’ WMC
Ho e domivat aver My (conditim o Lt deried )

So s (tonvemad to bvrmj He oo E_’f“‘-‘

/ ' 2
sz'%géol?-”l Z— °

VL EEE HTRlR-R)
(B-R) Frith -k) T

4
X C;;’a- Cﬁ‘;'o.f Ctzld" CQ'O. e

+ +
,E; VE,EL,E‘; ' El)f Cr;,"' Cﬁ;p" Cﬁ,’d"ciz,a-

]
Sl
F
&




=L g 37 des — UaRrRy k) R

v* 4Tz, IV
¢ J
C (k. RitR, , B +Fk.
= ( F 2) Lo 3T Re
X ez k#- E +E
l . e c(ﬁ.}-—]z}).ﬁ‘
= S . T e
Rk Bty VT g
F“'M'\W exrams’?M Il _ Z/:FIT NS (5'86 page
of Goulomb petoiti] 171 Vg © o pret )

€ a2 | (R+Re~R) -F
= OB 4R, B4k, - i—o\rjo\r. % ke ¢
)
3 SF.' B -




23,09«.17

@
G'”I’““'{ er'esevb*t‘on of Hy .
(E‘,Jo') (Rx, ™) & crecdion 0:f o(eomns
(E:,O‘) and CE\HO‘I)
_.-—e.__
(a’o’) E E" (E;’d'j & MM:L\)\(,d'c\ov\ o]C @QCC‘%O'\S
Mompuilium
amsfw (R ,0) and (R, <)
We caldd we the momewtim  comservation SI|+E;,,£;+K;.
-0 &L,. nate one Momwi'm.
(p+R, &) (5—
p, o) (g,¢ e

I e’ + + C
Z Cd Y C-A :\ ¢/ Ci,g—/ ""6—
F‘ .J/ l

I‘t ’S how ObVTOWS W‘V 'T"S.) rS 'l-vt 3”‘4‘0‘ /e)jg" State
stte of  H,t H, :
P+R

Hx IFS> = - + otfer FWAC“WLQ xetodions

-k



23,04 1 7
—_ Fe,rw'oatiou 'M\.eo\y

&. uM'{W \AJ,M\OJ'\ GOV\AHTIﬂV\ I\Q Ho dam?navk over HI 7

0n¥7 parameter i the Fro\olem_. alensfuj a]L edectron

Ne

n=—*<
v

Nouve exru'toah‘on :

Ih ‘tLe lPIAJ-D‘&’\SFbj [(‘m‘,t’ ele.cflrons afe fow fmm
eath othey | So that (edemictions are “ym?m‘mtaed "_

However  hinetic enery Y

also  decreases  whm deorease s

We need o cmfd Lom,:ah‘ron _/

In foet, He s  domimat at -the Af\jb\ 0(%94“? [im}-f,_

e T Y, U
We UI“ J‘MS‘t;fy ‘%(‘g Gﬂ’jMM@wf b u,;?p,\j lFS) as

a 'V?ke wone. -fmat?on )



zg,o(f_l?

Introduce o  dimemsionless |>umme'l':ur :
€ ontvof the porturbative expamsion
( X P peasion )

1
n

{
2(<

4—u-£°'hz

me*

ijﬂ‘ wnrt Bohr vadius Qg =

( \lMOS’e rv-olpau—e J:J‘('mce_ 0:(' dcmn g nudeus
Mmoo a Ly"”oj% akowm )

( high de«sf‘?, . Y, 20)

e =2 2R B T e
k,,/vcs v~ 7 \ | 32qg2 g
13.4 eV (Ian:iq;hou erergy

Of I\7WJM atom )



23,0 .1

An?'%dl\)(. : Fowrier WS-fwwvtfow b—g- the  Cowlomb FMM

(Z.T\'); \-k\r. v
| 2T . o
o S ol? j\ do sthJ dk ebh\f(ﬂso
0 o 0
\/\/\‘.r\o
2T

_ 2 - 2 g‘v\(’ky) 20 waChY)
n ) k*
defne x=kr 5 reo i
il = ;;‘,;K dx v
°
e W e e d
\ AN

Y
= [HS R.E.D.



