T

ggwal d*\&{wl\-{%ﬁ
Now - gl moniat | piociay
8"%“( 0‘/:\}- adib ¢
A
%w’«oﬂ'\'\b V\rf\lwvﬂfk‘. %(q( af,xl\fb\ |\w\ (’“k
TSRS ELIED
THOO Hm) = B(S) +Q(>

$= (RN - nO ) E%*EM

3
[HE {M) i(”ﬂ - H¢(§)

Com opf el ool aea opadkso tuat eit
aMbWMbJ\—\\’K " a MS'(WU\ s 1
%}A% wown — It Nod .

_.rlultmmu") auantidolR o ('U‘(““ LT \me Qo‘wu‘./ ,

K.Giesel, H.Sahlmann Strona 1



Toismons quakiteh o (e it fowe Lo,
ﬁMBUM, iﬁwwﬁ. >

(Emf tdn © Penmou wloliows -

U= § Ty /E;ga@xu,;zﬁ

L
[
EY g% ik .
T e
Ak |
Kit & %E)A‘«g
(om sk
e [ e k{0

K.Giesel, H.Sahlmann Strona 2



bl doa't woklt dowicly fs ©—> 2
Chuauralion -
Yo e Ve lanily of aplaien.
Fa | omudabs e bt o>

Phous

)

Lok, o oy oot [0 e st
no Ot U b e G

‘l> Nl doy wot toncv ("0‘“‘”’“’0 ,
oy Lhe Y

3) mh\'oﬂv\;kfo;
-\:FO.S 23 | %) . an & wmelnx dunets 0.

K.Giesel, H.Sahlmann Strona 3



ow“w un dot (ant 0\7&14) otukl it
gl op 24700
(am oudhae LT

fn (TITHP @10 wh agua.
p—Z

o Leck ) Gtcomsy G nifout ok ik
gdatys !
W D opeetd

HJT vy Gy
Qﬂ/wic (’zo-ﬂld") :

, adh roa-% “OMMECM
by [ ol lob o [ oo

oYy

Qo Lo (Wt WY V
M ks Yux &‘“\k ot
(Y1 hM 2> =0 Vi
Debarly woolhy

Melotion b SF wattds ( Qoo Brimuos )

K.Giesel, H.Sahlmann Strona 4



Tasuot xpruvon of - projet By on sk
o
P 8w - fawne™

A+ yw fuores ax

2 o o e MM 0 0

v
(T, [*T,) o
0o v
. % ZZ/% (T [y MO T,
<o \/N
¢V
H_ > Qs
PR
Aoty - fwr s Do s

[he, He)
Potm = H_ %ou]x — "

{dube. 4> Thinwow : £ ok [,7 o

%‘v;“ ‘{)d\el -2

K.Giesel, H.Sahlmann Strona 5



(#6040 = ki 0
(V] oy =0
80 o Mot ks omo b
(f] € G whs ok
(] Vg )
it oy o 000
(Vm“lH{w) o 1 wolh | Gdiad,

J-v M{su 'wwoo*b\

(Y [ Cu i) <o
Luk fuads oo of BHS doo wids,
o NS obdy. " ondiae

¢ @ua,f\h%&}i@ﬂ OQ Fhe QU - HOM

Classicod (@%

Hon s = jovs /- Qbedct
A

v Quantitze: Ashetos voriabley

- Observable N
(A e2) NG (ALLEY
=L 1,3 Lie Oﬂ(&elam/
' Gaup eonstrownt- 3= poukial indicey

K.Giesel, H.Sahlmann Strona 6



Gawp conotroint is solved at fhe
QT
o Hoehys (E,A)
o ) Discusy the Qﬁ%@%r& of Obm%&g
} 65, 0p] = Odnpyr
3
1103 = Aoy - DL ARe I RIS - Loy
g=0
e (e, , S-(T®)
. In owsr cose for weﬁa %mm{ahmw@
dof 4P, pq* = %FF
J Al Eb Y2953
o Hena Cu? con use The fePffW\"a/L“o'f\ Oﬁ
Hae for Hegs in Tha mooleR
o Chocce !
w lemorle: A a first Sep

~
l—\amqg = JOPS W&Cblz

3

» Regulagization: | |
Gorks smilos ke Por bhe Honilfona G

Gha'ce!

congtrocnt
th%s =\ [(c%(m)% 0™ 0 C(D) \
\Y3ER
ohere C(D) = fd"s cto  Cr(D) fd% Gl

D E\CT, =~ Gr

\ L |
¢ BLoAgNT, 3= et

K.Giesel, H.Sahlmann Strona 7



(Te (D= " [re(3t d'Cic
. O(JUOM[OI‘ RS H’L@f\ efq/‘or — —
pr- fou )V L) - 0 G Loy

S fey
, Dematle Ce cannot QuMLILQ C. but
QuQ; Cd
’ C\)wte , QV=EE_

() M‘HE)

» Uiemann’y trick: @rw (1, T) peonad

jdss Tr (3tp) = fd’svrr (Frelu)
WS‘W (FA {1V, Al uj)

+ (Lassico eal Sqmmeinrs
”‘C\) Homp = O , )\H(S)‘Hls'\j:p
QT [cJ ‘ H““aﬂ so Ul(s) \ ﬂ(&'i] =0
&Hgﬁtiﬁﬁm&d&%m\) 'é /@w

e would Lile Yo worle in Hoein.

o dLife-in0 . opesators that ae
%?a f~c\r\ W cmn'ze,{bc i mpLemented
in the ffp%m»‘o»ﬁeﬂ of Yoein

’ COHSQG((MACQ Quonhize :P%r@ph pre WCT
§ @
- 00y S mda

. M\M;IQLO,/Q QGOP : \e’t n /\

K.Giesel, H.Sahlmann Strona 8




v Define the operator for ecch ﬁra(oh :

A
A ik A
C“’) U= g2 Z € — ZI
“ Ori€aC LT e M
(oops atv

Tr (% hy heo)_hteo V4] )

’ lo avoed. fhet no edgey oue
Méﬁ e need to ool o

progéClr ‘b .
th(dgl‘t = Z I(P'U l:a?m\v Cjé;‘ol\l’ CI(‘(T(\)CJ‘!U\\@PWl

Vev(y)

« D AlL-Heded
%mvﬂra + A G Peld

—
Jomon he RO RIER PR

Co =0
G’\fd

. Constranty 0+¢ not reducecl 050881'0011&
but in the GT:

o ‘HO/V\fQ{O'f\/{;Q/ﬂ:ﬁ X
F+h)Y (94 =0 Tr:i-f;o\: @ﬁ‘“‘
brmold solubion U(Ga)=e* T4

K.Giesel, H.Sahlmann Strona 9



LW T g vTey ~ ) id3k$ﬁv’
lormal soluticn Qf(‘hA)—'@\r}( L (4)

o Quantum Dirac obxrvo bl §:

/‘Deé A erucm wm Oirac ohbgervg by (8 lf”l(, 1
reyriction 10 the Space ol Soam‘f
Yhe constronis oramd Qe for
Ihat sadishies .
@ O Qonge - and dil-invarionl

G1) [6 @] =0

P[e 88\04'\

O (0) = Lnn'['— j’d‘c&ﬂ]m

<0

[t Xo\xfbh]@“ (L, [C, f&&R o]
fo\*xcph MEIIN
6 (1) = Ce

, O s spa}; d»PF ond §
iny artant IQ the Opefo}or L iS OM%Q

din= o =consp  kime -paramele
. Dy namicg: Obsesvehls
24

‘d" 6470 C\ = - ’:meds ) Odgd(t,\:(

. \r\ order pormda’ﬁe QT eus&a &,e,neg(k
\mP,Qmef\‘r hmqu

o M Hmpp AT and a m vacionl

aiy (e need operators on A e that have

0 qeometric infecpredation Prom whech
(e can Cangt Dir@Ge observa

A
N [ e_ . ‘-nn _ NN UQ_N)

K.Giesel, H.Sahlmann Strona 10



iy Defone "r\wmas on %5&*&0
o (i) Q\'%%{fﬂ% mep for Diff(M)
o = (o -(C¥ +  Teom- 9o’

. b,y showld annihilate ouf-ino.
States

. ChoiCe - hP'“aS — &(d}x —Z(Br o8
() (g C¥ <O Qr
(v) )\ h (x) h(‘«)‘azo (N Cﬁ()‘\( h(;p:]:o

' )'Ld*’ﬁ]( X (\Di p‘P( 3

‘ %AW"CS

lfational Yormelism

) Phusics oud o +he mooldls
v Semi ssical fmpm\;m«an‘r
r MaMs

Uos fuste

K.Giesel, H.Sahlmann Strona 11



