&
cse’cﬂ%«?j F @i 7 Sadioun

|
Hd/’(‘v\,uou.t'e OEc{I(a;fm,» E(eCJT\DmagM(' flé(c/
Clesgical  Cone :
CKE) = Aeaswt + Ay Hnwt L’(ﬁ) E eoswt + E_ngcuff (Apa)
PEE) = mik) z mB- %f => ké':@-g, 85 |
{ a Xt -2, ;8 2
Erargy = Sl £4 . =5" €% Ju,
Sintile r SHO
Qu\awkuw\ QDIA{'_ s _
H +4 \M )< H = Ze E'Z-f— = gl
o B 0509 P S
- E = ; aviel B — P
H‘*’V\’ Ew ¥ A 9.2 ,\ 5 i
' , . 1?4@ a2 1 fduw
| Ev2 ’hw(\nti) E= . Ve X B 'CriAl/ﬂrgo P
. Ladder  operators H :2—' (p>+ wr
—_ ¥ e A ~ ~
| A “,qm(;\s*“"w*) Qa+ :U?%‘t (wx + (p)
X /
= e aia*Z) ) H hw (272 +2‘J
a*a WY = gD = ata — nwwber of phofous
CLWQ-'J‘W\%_D Iy — a gdade of e-u  dleld
Gﬁ\‘hﬁ AW \\\(m+l> w/ b h Pkoxfmc.:s tn [T
A
ﬁw A —jwt A eI} i .
E = v (ae T rare™™) e [x Spatial part ]
tnd A —=% '\_6‘ { u'é'
| - Al/g)\F (a e ??—"Pef ) ) [?‘ ff’(z%’a-/ Pfl»rbfj

So  now we i (uferprete e Fua Wti2ec/
e-m  felof s a collecfion of  excidadior
of He S ?uﬂusﬁxcw SHO ; where  dlee
jﬁ Weveber Srrcs  Jor e ekridadion

/ We//
i 2lso  meaws Hlat éven ‘h e Growu of
State (n=o0) T e feld  will Jace
Souce  euergy (j fir) o~ ?a[(”gll( “ vaceutm

A

Vaccemn — Stade jo> Hios = Feof a*a j0> t_z/C’))’ Lhwi0>




lopéf‘cesfﬂ’“f % aucl 2t will  aperade e Caie
Wy gy bedore ou (e  jcnber Stadey
2 in> -~ T In-1>  one phetou /% Absdroyec/
| S annihiladion  Operador
at/n>= nel [ntr> one phodow 8 addeo/
Ctead?ou operados

Nodice Yot in dluis 04?47%@[{4’:,44 wee
Ao hof AdiSceess e nwate lvchon  oF
(ucllvicdbua l )Déwd{ﬂ&g e bet radber  degerihe
owr  gystews  only by nawcher  of

| phetews of a  ghew  {reguency.

7 The process odﬁi . 7@4@ ) d‘?«; m _r"eg,;a_far Warve —
Hnctions for  indivicluad gawm‘u w  Sfadeg |
ludv @ peecpadion  haviher  represeatidion |

t}cmuLﬁMﬁov\ S’e(-jouch . (i.unvd-'l’bq_d-‘m»g_
2 OcmpcuHm Wauher
I e
\42,0.>

tn_ geweral

| o v Medas. . B
PlHisko, %) = KD (8 ,00) + Nuwber operators _ |
+all perecitadions  (beww) A Ve W >=h;\m,hz.«-“:..>!

Main Operadory | anvuililetion  auwed  ereadion Cpecedors
(Bttckraa

f o |
ailngpghy i = AW ngn, . K-

% P N "
G vy nel > = A lagng g >




F@“M}OM ave dyicleier

i Lng> = A -1 A 10> =0 (ot phygical)
a; 4> = \o>»

- ?

ai lwy - atles =.4,14>

a’ iy = o (ot physical )

; A
We howe 4o e ol ‘(—\\/ 4l achon ot Clj\L aunel at ‘
for fernaiows
Ay :,42-. “% . 4
ai ‘ IfLi’hl. i V[L‘> = (-‘.) (l"'l/ll_)\h.\) hl-—' k‘t’x._ >
W, =0 — a Pcbr&“lc\e 18 CV*:acd'tfcﬂ’ W =4 :
M=o — <k vesu Wug  erpremion  ie 2evo  (net possiple) |
A L
a—c lﬂ-\,h-z,-‘ VIL.,.>1L'\) 4% \n\) n, .. 0;.. 7

‘E w, — dotel  nuwber ot 0 ceut piec ghetes  widly
&t Wawber | <k We wed dhat o tcao_p
dhack  of # of pervic dadi 0ved for e
mau Y~ /_')axr‘dv' cle waie c&m cdfo e anel  lSure
¢ YLS S/ ({j e .8 Clia u g¢ 4 Wi u é’t.--w,y (ﬁ(/ 0

Pa;/rtfv' cles Qe ae ppect

S | - = T
For exa uuple : \\’(\"“’rz) = z (“\J,‘C\’&) k\J&(T‘g) - Q\)‘(q)q;ﬁ(\ﬂq ))
VA,4> 0 er  —1A AD

P (@) $q(Fe) Gy (Cg) Y5060 )

NO— oo — @ @ Elgif—-—’\:l——’@@
t 2 AL L 2 244+ A4 i Ax | ar v 2
G;T 2 Az |

N VO 1>
100> (1,07 T -1 o> Y @@ LA
LA g .,

AN ;
Ly, > = (@) @) (an)™ lo o>



B(’:C&u&e of e dilfevences L A Tbﬂ-ﬁ{'{‘ ele

;&l{:ﬁ,&ﬁg d; % 5 “H/U?, Checidl Ov Qied L Vg \mi 1-:?&1‘“1\'0 e

Opa,rcui—owg me, i{'}’o/r . Szﬁv‘ VAL LAy &\Loxv
chi Lo etk rcley  — %ﬁzy Aty - Comninte
" /\ , ~LA N~
{ [ = ?, CL a C?;...:” = 4
How-en e, we s Can wae  dle Rauwe
cilﬁ.@’} i Ou egw cﬁu; et be e O @;.e,rcza&c/sﬂ
~ ALA
. = A a,
i
N g & :
‘f‘ T i<y
wll = alah o s @l [eoR o]

4 . )
= ((~:‘)aﬁ'3) n; (4-0) & (... n..D= Wil . #e.

>

o



‘
{

GO W viuOw am—ah‘ ('cv‘goug s L bO’xO ey gecowvel i

i VL&W:{;(LH L Operadors !

Cruat oW pec !

||

Photon absorphion  awd enagsion |

T — R N P 6>
ety g i vt %
P A~ ;

Iy S PETE —t—
| 1
| Ab%or\zi‘iou: ado e  Wade c‘aaucaea. Lrom  1a> — 16> }
' P r\o‘&ec&{ovx operator |6 ><al

photoute  Slade chauges  foows > = -1
Opf?){‘cvdﬂv“ Clw

| Ewigsion atowic State Opem&w la><8 \ -
AL H

(g \ated) ‘?\wﬁe wle  gdate D@exn&i‘m QL_
\\‘\*chi*;()m HC{H/L( Woutan L‘R"-u‘( C‘{—LLQPLH’%E‘C\J\ I

A = tga 16><al + Lg @t layea)
q- wtphu&& condent , desceiber  dle  lwteractiou lemud t,

Juch notadion alxo tte\pg o uneleredomd Wk
Procestes wre  deacrilbed
—a> TWO ~‘)L\.c&1)v\ Pp{;c%e_ Ol
& Ph_c&ou ot W, 8 ewidhed,
: oML d\)lw%m« ol wy © abgerbesl
| _TZ; atoin S drans ereed Fooun
| A e e.\woA \%\‘>
! A=y ag, A, V6><cy
i Fr‘ec‘a,uemay Counr &gt Oy
| Parawednle  down Second ha rwonic
| Cowverslow . M'I__‘wi gﬂu'mﬁﬂm
S (a? H -dalat
0e \ W2 i 2




