Reveew - spec;al wc,lo}'uct\ns

eMinkowd space : x* m=0,423
- X# = (%,XAJXz/)(3> e (L'I"’-E>

= B = (Eipupapa) = (6,7

. SiQWa“'urC . ‘
- J
Nav =" = olcag(m,«/f,-/f,-/f)

Eivxs\'ec'w SQmm&{’Cow oohv-cv‘l{"iow:

Phe Bt = X, PP S E*—|p

IZ

/RC\/'CELJ - "mo\‘\’\ﬂemq-l'{aﬂl w\e{'l»oa(s
. Heavis:de step fumckion & (x)

| X<O

Bba= [ XS0
. Divac delta fuackion S(x)
| S(K\: f[\; G &)
v v dimen sions

[d% §%6) = 4

; -l.:owv‘:c/ ‘l"r%&ﬁw:"‘l'( . ~
ro- [ Lk & Fw

4?(\‘3 _ [dnx e(k-x ﬁ[x)

C&uchs H«eOrCm Q.\na( COV\‘("OL&W Cn‘l'ej rDzlS




.T:"o"" Quontum Mechanics 1o Classieal Feeld “rheoﬂ‘

" -Sclwb'olcmje« e?who”. Cs not relobivestie:
| - & :;% (a0)> = H >
Time and space Hreated diffecently
. Now - velotiveshic Homiltonian for a free povticle

> 2
.
fli= 2

cawn be emlqa-mc_eal 4—0 4'(46 v-c,(o«{-iv[;l-;c cesSE"
= —~fl 4
H:'"Czj’l*w%fz = mcl % +9(2L>
T N kz‘?l\er—owde/

T
| res]3 novi— re Lot vistie Yevms
ehergj ewve fj:j

ﬂg Swsgcx'l's %C P relﬂf"t’vi‘flﬂ,’c §CL\;I'°.0[\'"38“ e‘?uﬂ}\'ovu !
\ - Lt ’ag/f l’\l/(é)> = Hl‘/V[.{')>="M‘?‘C44—CL : l/\"({')>
.—90[;(“(;&“’ . mo.Le_ sénse ‘91— Ha; e\?u&kau becase ajf Hé {
| — moL Lofc’.vn‘l_'-z_ {mva.w.‘\nm'l' (-l-imc I’N,a\'ed Otcpferfv\"L(‘Il}VO‘M $P°-Ce> |
. I,Ja,\s éu.l' : Su’{u-o.wc ';H'C rcla}x'w'd‘fc S:ng.:(injew eT‘ (.‘n ‘)os(l'iow 5pa.ce)

2 D 3 92 :
'k 5-'6}’ /\P(?l e) = (MZC 4—- ‘hZCZ .Z é’x_.z G o ;?/ é>
= J)

J

2.2
T (9/"9”4'% > ’W(’?/t) - K(&‘q— G’Wdoim '93—‘

- M @e;\'(j wela_{-:vis'l'cc

= S-@(,OV\A 0{0{6\/ Vi ‘l’c.'mt O(Cnva-"’iveg

« From now ow we wsé ¢

E: £ /LY




Q_Q/Ccu : havamone osc.:l/d::«

ClQ $SC C&“é‘f .
rd
H = i‘(%‘ +szxl>
Usc«g ‘Ho.w\.“'o»\ ‘S C?uﬂ—{‘C’JV\S:

. oH _ 7P Y G
x=9? T )?- 22X &

Eﬁ‘ﬁkﬁ‘w o,L woton :

X+ wix =0
R wave e?u&-‘('io\,

Quontn m mechous L&%\:

__»'\ A
X X I?—-v;?
/\ A2
& & 22
’Q(L-l-mw&

|v\s¥ee.d &,f 502'\&-—3 oL,ﬁ(evgn*~g@ e?uﬂ‘}\ows [ 3 USE Qm
Oﬁj&@mc aPerOe.c(q :

= throdce vew opevaers
a =é——( ('_";1’7 R+i(E3) spniilabion gperstes
& (FRi(EF) b genie
Use cOmmutakion relobions for X 5 —
[8.8*1=4 , CA,&T- -4t |, CHAT= 08"
i - k»("“ 2%) = #ho (&avi)

@,




Srpec{'ru,m o,( lﬂa\/wmeC 'os’c,.;“O—\»v
' 'Vl‘l'rool.«.ce» & 3V‘Ouv;ol 5%,\-‘2 wheckh  vs amn;lu'lo—l’ee( 63 ;\

alod =0
" Evevgy of the prownd chake
| Hio>= Lkolo>
- Excted shokes:
> = (&) 10> o dy 2, ...

wc."l“a e M¢f3 CB.S-

A n> = o lart) D

Ca.vmm‘ca-( ﬁu&w"{i&kow ‘4 fiee-SCale-« ,@‘eu ¢(?'£)
HQ'M[*OVMLQ.W-.“ |

e L2+ et e 24

Befor quankiziag His Hamilbonian leb ws Lorst obsevve
"\'L»cv\- é%: =17 ‘oe, \re.lﬂ}ec{ to {’&6 Ltar\moM'c @S‘c,«:l(o-Jw.?/. '

\"‘" MOMew\‘um space ;
_ - dSaa ':—a')-? o
é/x,'ﬂ :'/Z:Z_T::)E’ e P ?g( (k)
'ﬂ\ew, 'L("e Mldn' G’O/dow Q?MJ‘COM e-CCOw-e
_,?2 |
Lép + (l;’l’mz)]qﬁ(;,{\ s 3
'-TLDZS' S the eowm 1&/ a ffmjle L)QVW\O"V-‘C OS\Q.:“Q/{'D\/

uJ—?b = l?‘z‘f ”‘2_(




Quantization Pro ceAQH—:
@ ‘V\"VOJAACC C&V\J'Mﬁ-\'e mOMCW"um;

TR = %qb(z{)

@ -T;CQ} 'é O—V'd T(_ Qs \‘ndfpeualevr" \/O-ﬂ‘QLlff ch{ PfOMOl-.c
‘(’L\CM ‘l’O Oe'ePQ—"‘O-’S . ﬂe H‘Q:VW‘:/;"OWCO-\A:

2
H= Lt ded) + $uig®
@ lv»‘)o.se CQ.nom'.an wmm{'&lio\«. v{l@(‘COms (:‘n Sclwé'dcnje/ Pt‘c"mf)

[ é6), (I I= ¢ = —"7)

@ scmlo.v “I'O 'H"e dA-S'CLu.SSLOV\ —Kw LI&»’M.D\M-C 0.9(‘4“9-"’0/9
Wwe ccawn ,wwde -"e\ese ,‘ﬁglds L A {‘e/MS O,( Cf‘fﬂ-{'\.m«.
anwd anL[/uC‘O,\"CM 0?60—\'0/5

49(?) fa.)s ('T.: (Q?GL?'K-I-Q:; e—é?'?>

wil'L wmwu'l'a-'l'ofs
Pj C—Z ) g(?)(.-,_—at)

@ Ha-ww',l‘{'owCQ,w
3
jg'f w,-;(a-{'ai,» * 2 LQ a?:D
U?roeor*«oncv{ to 5(9)
(Sum o‘l zevo- pom-" enecy..ex)

Cﬁ-hno“’ 66 de{—e&ed Scenc €
W€ méelurl Wli e”‘“j‘;j’

d #erences
(4




Co mmudstion uiH« H&V’»«:“’OMM
LH, Q“’]—- g 0F ) [Hyes] B A 4
@ %CC‘V\AW\ 04 HQMZ‘(‘OVUM

—» vacluuwm (3v~0uw;al state)
ar 0> =0 \/5»
it energy E=0 (offer e dvop He .:.«._@m‘te +em>
-~ excited states
(> = (2op 5102, HIF>=0vplp>

P2
Exatabions ave coalled pgz"\‘clweg

WNe choose ‘H«t normohxel' on O,( He one - P‘W{"tde— S’l"@'l'e
Su.(‘,\a H\OA’

P l?> .,ZE-v (-'2“) g

BN = Na af (00, HIF#E> =Eaon)lz 7

N,/

?> .Ef’) LOr&n z

L nwlansw\‘l'

'ml-e_\/?fd's.{n‘m of He stoke w«/csdpomo(.;,‘j lo He Adc{ ¢(,?)‘: ~

¢[)?) l‘O> fCZT[):; —_(2_':_? e_ ".!;)')E)[ F>>

S‘A-Pelpas ‘(’\o\/\. o/( s._,,\jc q?Q.fL e S‘\"Q)\'CS ut'{‘L we/ O(Gfuaeof _

momentum —» The opecetos $(2) sather & particle

_¢>

Q‘L 3C\ICV1 ?Olt‘t’tob\. X .

ln Pa,/{"icho.\/
lold(z) 79 = ¢ '~

>




H&‘Senbe/j ?cc'\um: loe:H‘e.« -fw bS*'uoL:‘s‘nJ 'l'l‘mt-o(qoenole,,\\

q\kO.Vl'l‘{‘I'[ts O-MJ (,Q,LLSQ/L{»{]
o= ey = e dge) e
. Hﬂgsenlgerg e?uoiga,t o,][ V"‘O“Cow
. b & _
‘5[ = LQ,H]

.ollous -l-O Comfu.e 4»(«, -‘-t‘me —de(enole,«.cc Q)[ ¢ ud 1 -

: 5% Py = ¢ Tlx) %“T\'&)—‘—i (-7%4m?) OK)

COMéivﬁv\j f/\' '(*056%6»/ e je{‘ "H«e K(&‘v\—@'ora(on ef.‘

92
Sz Plx) = (F?-m?) Pl)

. ’DCC.OWWOS:'L:W of ,ﬁ'elO(S.Cw Lee(semloer(j pochere .

¢(x) Ji‘j?._’ . - (O“'P’ éip.erQ;—, et‘P.x>lP°=E?.

@) (25

W) = % b(x)




Couselity
I the Hccreq\'zevj Pitture we can sjmJé smpltudle ¢
«fw & ?ar{‘Cc\c b Pw(agq,\‘e ,frOM U to x

Col $i) lg) 10> = Dlx-y)

B d3> /1 a2 *_a
Do | = QWP 15 ©
c Fov tome -Lilke se(czvajcm v x%-y ® -k (;5’——?3’_-0
-L("z‘i;_?"{-
D(X’a) - @-)3 /d') 2(/5:;‘—\' 4
-cEt

17 2
= 4“,2 v{dE E*wm c

" -[m.%'

B (PP
:D(K 3) fc:z__)g = c
P CP( ":?(
2 _?f. -
Ca\t)a j d A= CP"




