%ARYOQ€N€SIS
P

o We will isoaw W fase  suguuslioads | for morn il
r\mou«% ket x Bode by, Kol £ Turwc: TlMEaA% Unimes,
x TA lechures {"d Ji Clowe
= HITP (ks (r‘} suar,ogwkw. Horh'vag

‘) ’baS((/) mw{ SOL‘Q(A:-\MH COuL(,{‘lﬁow) .

) QuT - Nunio
L ; N«L Wia v\,o" +a(k a,emu,\a EW baraoaeumﬁ
L ) br+o— Z)WM) : ( ov P%F—?()!@C\L—-Diw_ ) many o‘HWﬂ)

(%EM,CHB) Am.wf' %W‘Ltouo> S/(wu: 'HAJ('

o Ex ‘Ouxuwxl'r

Hipe As a et 2xcew 01( /(;-MZ]M Svec M—h—;_,ﬂ-waw.

€
i
LR S (.
Y iy
g WMo . 0223 £ 0.0002

cHb LSS, BON Qa2 fcv

L
TY - Y') /= N _ (1 .‘AD—‘(O.

o TWs ilMFLf(’/) thiw e mow D thau b
“Hwn would  howe  avunlylated awwa, CJMAd\a

— EUADY —

Ny + Ng O+L£VM/\.S{_

1




o How do me b o -4 62 Ae idlabon , ol
'H‘-L CLAAX}/} oLe W‘{'e& Q/UA' Q“A =0 ("HM, uniroine
An (/L;wao, necholl ) aud 'b+’+=0 | S0t Mg = s

o Sudk o %" $3w\wue,'\'vfo Uk Se M“e"L at'U{ M A

W'J suea L Ny ,@_-Ps sSee \u%:
’*\IU%L T » GV :ca/l'eyv;ﬂlw'%’(l"

* X)Jpw /\O.CDI mMesow; owd IL’M-JOM _‘qu« ; we ko

‘NM)‘L F‘V\I ﬂ_il T[Dl K|.S e 'I'L“— r(/‘VJUM-

??o'rop - ¥recre -ouT

qed XPT .
——~1 P "
€ P N=n2a
¢ — b ’ F“L ..... Tt
oLl -4 V~z_
{Gv)y ~— ~40 GV ; <ﬁr> /10 qoz.
¥ V“r

)u EQUILIBRIVHA ,“lt(u SAHA ealw;kow ?fcm us

LO)L 4_X 0.
¢ Botl  iuteachons (Qf:_]) 2 XPT) mll :frw&—ooqL.

- F() 455 —



pF Arese—t

" - Vl::) STyl

\

_ H - A3 ry» Tz,
° We WSe ‘Hlu. SauL ]/003(0 an 4ov ‘HJU— 'DH_ —ftr‘(,c‘{—e-od*;

. . m
wteoduoivg X 7 T aduck g -

® L m’/E “32. -X . 40 < -t

—V;;lf- @W)’IL X C - Hn%r X

Wy =X 5wy (ZIT)% _
)( {/ - ____T_T_——/_ = /(O 43
m.

f Pe

Tlas 8\'!»4/; Xy = €C | wduele As ﬂa,zaa( Hon DM,
becomme me onx ﬂtv’ecﬁaa sk afNew SﬂL‘fow{;u idecadious.

. 3
* Frow DM e % &H%r_)z >, = vyt
)T Aoy

Y = ?i&: = ('fL * /{b M’;r - _,{8
v ’KT Mp ch /(O )



o

* Howr down qeb Fo 9 =402 Stad wille a
/(m:]ou MUMM{,“‘VCC— umivtese  ma e > N5 (or

Ny > 1), Awililibion Fhne proceeds ar fofor
ke g oeh dooheted. We we fua Lefb wite

g Ow&g| ur‘tuch. '(',Lw«. Séweu) %) ovoLiu.DAza, IM,O;F 4;;‘

"T\u, wan e s So 8@% 4o nz-(O ,s“‘m‘h'ua
—K—vpcu ’})‘H—-‘—O mMa  Sowe  (uteachows, Tl J:jwtumwo«
wmecloioue. s callsl  BARYoGEMESSIS.
) Ta ge,-F Yo 'H\.w. WU«U' ,'(’("‘4& ane ) S.u‘zu&/ Coed how,
.ZXFL:u'ue& jra Sa.la.tuu.mr'-
'1) 'Y) VI'OLJ\.'HOLL.)
02 CP aolatiow
b) Out cﬂF Qﬂwu"e\'-!on'm .
Le:'r\s So +Lllb\7u.6/eu +(MM a,wo(, (x‘o(cw'w 'Hu. (D(c}(c.

—EUAYTF -



1) B-vioaTion :  Inteachows ned Ao molote avbe

e 5‘(’&4‘(‘ Afrouw (BM'-"O O‘I’LLuN'\-/.)e, 'B"l-ohou'\n'ué
ituaction, CHle SH Jor Ho wort pact) il eace

BNy, e, TMOL% redistrihte  iwdo g = ng

TWO 'EKAH'FLE.S 2F B-ViotAaAT(od

® EXN-(PLG #'{: QM'UD UHI'{-‘—(ED 'rHeOm'es (Q‘r‘:‘)

Exanple #2: SPracerens (8 THe SH (Aduauced )

E; (sn = SUBk x SUQ). x V)
w v Me. x h,=3.
QL = (d)(_ ) LL’ (Z)L ) AP— ; € e ’5 J

Th 'HAA« SH‘ {l&b W .{'VQAAS—FONM:;' a ,&;‘o‘\‘ok w6~
hadvie ad  Me-vuse - i*ﬁi.

Gar = UG Lo SOUNEL) touduiy,s

C\s“ A a S“"afwup st amp = aaw @ qu‘u'

L 3 owul |
SUEY 54’(:5‘ | 40F =
)

d,



0 ‘us"'ea.i o{ 5 A.LY’LMW""&"\'OM | we ou@a lare 2. 'Hmqu
u'{/bam{?‘»w.“ a /ee,r"‘ou, "fo o ({(4.34_‘4

> NIV
W & XY

/ A « Yoo .
- Wikle fotle couplings o Mc[ , Daud L s
bk . Siwibae A, Pprilicoy | ave get p- ey

m e'l' B=4 = B=o0
Y ﬁ-—a@.'”’ro)
s 1 d |
© T LAY

¢ Tl deomy ke 0 piundhan Ao pe deany Dressne
W have @ M wedcadn My

y m AS-6
r‘o—-ﬂl’v- = 3‘101' Hrq \ Hx z /0 4(‘4
ot / Veva zuzq
E xp. (SU?E&-Q : (C'e,,mf ? Aonav “4031/&.

— EQ) 133 —



b - f {'LLJ\.
A‘% I ] (x HJMC AM& LC l.'u QT &nw«,{ o)
| W “Vie ='|é 0 . ( "z ~ (O
AQC(, [0 V'D
d,&wy AN

. the SM
F2L[ D violation A 4

B : 7&@55’( w @
. a '\’MM%
ow Mu | |
%(«naa wou-taanal "”“9 Mo Wou pe Oﬁ(z‘”{”
W K HMa w XKCa.uml |
Bk * + 'Mm,‘ abelias arige M% /[“’“" i
douce?%. - | 3 '
Va Wove Malkas
a) M——“’MJ\'OQ lu&ud\a g + ‘[
cﬁ(vcm 8!' Hu. (s '[ %v X-I
SOU.&L S(jw\m | ) |
( Ma awo . )
M S MAW\”('VCM /
(W&— MVMQJ&NA/) 3
o u,%a Couwpe vt

- JJ“’J‘X |
(“Lm-t&b" & - N
vyt J T

) peo zi'izd =0
%y =0

—
g 15,

Cms-z,vua,jﬁ' oW -,

—EUVUA4OD —



o We cam Com+w0(' g(w.,{,[o«_ Mo <Fw B &L

> The Q€D honge mtwainn comstivel e,
Quo(:o,ﬂmuww b sk L @J’ Jrolee ALoop

© Jy oyl amouolion ZX terwsiou Loops

r“‘“"\'g n ‘Hﬁ. (.oor

OCI.CV'UJX* SU(,?.),_ G-u.r,w;F,)

A oo o~

® (b)'é" gr()": ;‘3 T WW"\
by g Tl
! ’# e Cpufl':)um:l'\bw

7 v “a b
WW = %2777 WY W,
WS DLW - AW 4 i fae Wal)
o The RHS is in gmwx/ Ao - HUD gawuu(/u'&; i,u./
Jraken QM& lee 3“““}" {‘Ue& Co"\{ Kows w WW.

— EVAY A —



o Inccdadolly | BL 15 ot auomalos  lfa7jl)<0
and is cwecd aboo ak foop ford (Like Q ecapt
ol o s lew. , wot focdd UUY).

Bl ou e olloe hand apto Sookese

N R Naol, ~
Df ( a& % A[ ) = -‘T'?\i— WWw
f \
'B'('L m’o(;\;‘iow, tou=Frimal  Amcawa
tonfguasbion

E [ w‘l SY‘M.(.QVOV*
2"

Cou-(t'ymi\bbn
Vacua Cau be
d‘mc"(’M'beJ. fa{,, - Y.

coens @i \O / ih‘l’e‘a"" ch?
=L A \ Ncs
Vacium

» , " st k"Lm
Cou—( ( Oavq‘lsow, COW?{su rohown

; WWV‘ w damctvird by N ( siwlo o FF
ac - AR QEDB
¢ Boside A wmsin i e Codigurnion 4 W
— EOAY L~



a ‘M & Wavsrk tlat m(eclga@a.(t— ﬁ‘{‘“‘“‘ d»#""'\'
Mcs awol  dppenlbe ﬁ«uvv&u—a Jedweew, e

NsTAOTORS  WE T [ ) @ T-O.

ANee = Ne (£20) = Neo (£5-0)
® [ WR™
Tl 9ot dinectly o HMu ka} ﬁ B
Ab - Hk % {id Aﬁ 5 "dbee) - Kd'“' [o-)

X

iy
=AY)=V\8'KFJW\/U 5AMCS,

Uho[:)SCYUajy% m.u..;,a(,
SHHALERORNS W [ Hacku, Klinkhawa) @ T>0

—EUAY -



> Srbm,ebww ~/ Cau{{ :)u.«.a/‘(\o% 0&0(/!4'('*— '{:va&&'ﬁgy

L owee T Y (,[T) (&) Q-E:,«/r c &

! IP‘\ 31

Hﬁlk AN s\.k A 42 ol:--r'-( N fl—‘\ﬂ_

SL’ C'P VIOLATION This Samw.exl'va Cou»u}o /ﬁc"'w’

parkicler ouel  awdi-parhichs. f e ucfounchows of
Qaﬁh&—F cud aud  auhpanhichs f woald  Ae

W sawe | faw  sladivg fnowm B0, e
ol D weuld equilidake o 0 sue BPH=-DG

LC{‘S See 'rWW' C? wov'LS (w o SP&C»-F{C u-wo(t,e

€ERHioW )
FeRMwons (-‘F IS ax [urtanlow “'j/

>

- () ip((f:xg P

7 2 Y ' >
Y ; )\'(’ = &v,\{/ (‘L\"K3 N’..“l': Xé‘) X/‘= (et x>
R

x

C: W"’i&."(}. = o * A V_F (f,-?&)

— EUAYY -



aye Ve qLo vs

ScALATS c{wa: Grvae Bosonc A)ﬁ

TP RR) DGk P A AGR), Aol
C : ¢ (-(Tlx) - ¢*('|")<) C: P&.“) o /)\/n—

e Wille e &M_go\ww‘\'ow, it in W Ho A
wloatho. C¥ s coustrued . QM’J’ whoactou, kaoe

¢ Nﬂl Oow?&%a/s axd .b(huﬂ&a Cown Gt CT’Gu Jlo
"w‘lrac"\'oc« l:m’h'O) Howaru : Yuluw-—t —{twaw ar C

i\( * ‘g:j qu’ ‘}S:gpd + 3; ,{{;;,"Fq{/'-f
Sw&%@
“}"i %\ P *3:; (\hlqs“f’gd-
¢

gy A ik L 4o el
offe \993516&, {io@i nonbFiu;Hom.

...... " Wanr LM(}

$ LW

Bxarrcg, SH : Mo — Udm,
d(-j-) _—)b :daﬂ):

lAdoy/z (.M+e|’&¢"“0'0h) i * Cohv'l'a.iuw Du&a'
as(s = + e, CP ‘
VCKK - UL DL M ‘+l~.u§l‘\. ;{'\sl
3)‘3 Jj £ .

- EYA4S-



) Our oF Eauilisrivn

T out of ﬂm&\ovw owdihow 4s needed o
Buosuns Haad  Aotiac proemes de et wonli ouk

Yoo created ey £ e otad il B0
wd o whetn  iddwachin  awt, Beo, tla

o e L wane .
€

O()'\iow, -{—av ou.'L-a’.? eﬁ(u&&fl‘m
— ExPApsion OF THE UM VERSE -H (T‘) ({VCCR-M‘Z)

~ Puase Tz;wos('riops (/f“ ovAA, I'YVwOLS‘('b‘e.L)

o%c.(o", e WMo o iéo COM(A,U(?, MD&CJ/J, [l)‘ A
€
discwn e wole 4 the  clewnicol Fo‘('w'("l'w’h aud

\ww +\~% Mkn.b(/

— EUAGC —



CHEHICAL ?OTEMTEALS

o Lz;l".s ‘lwwg a ﬁ)alf_ a," '{’V.Vwa\fou_:c/ (BArCons)

distaibbhows,  awol  veunen bec =" /’"{—
| !
N,-Ng = -
T 0E p : C(E /~7r+4 (€f/~)[f+4
° L 3 ( /8&(%) u=0 0
I T .
¢ 6&(%)1\“:(%10””

* We cam e panate et adakvistic E~\a amd NB&

McX.'ww- Tl L’UHO. v vulid a.'[’ Tew , ‘Hu. ~F—wu4u THuw,
i i

Feenoms + NE- ReL.
f

NET R T
Yl% Y\-{: 3 { w T\ —=/T

v 2?&<>(w\6 A IR

° T\u, dumcoL fo'{'ucjhaﬂ/ /’*' wmlan wwan "'l"’* A»{{&w,u.
K’A‘WQM— V\{, MA V\i. l“ 2‘100(&[7“.% ,2’3-' C+L-"XY

Ny =Wy SAuk N Ng ,,1 =0

' ~
(o) L
V\C

- =0y Ar.T



QUT - cz\)ewis

o Let wo Couniclen ol Donow X,-.(S,Z.-S'/C)

wedie  Gsx = SLB) =SV ~ VU

l'&&w—u a(fcwa o LM ov to ﬂ A,(..g_.

X2 i ov Xopd (Qx)=- 4@)

&t XLy e TXo )t TR 22

o Let w defiue a dimensioules oustaut o , wlicde

Wlastusen 'H"-b W’O‘”"V"‘ff""o u(; IOM:JDW V\umL-u-h
-45 (rx-’gu- r";'i—){;;) = 2-;' ( rx—n'i’o'l' - r’)'(—-—)‘,,()

ZB =/ r-b{' . Y .
p ; 7 becane e gt 2 acckicgual

4

3 Jecaune  we gp‘l‘ oue W« TW(L aund B(0)=0

o T\A.(, %OL’Q%WW €»1u,a:Hou. -(DV {Cu. Vw‘(- (Ba‘k.\(bu ]

..‘5 J ( V\sa) = (hx"’mf) r’x 25 B Z;V]‘-V\j<6—lf>{)-_,x}rx—)q.

~— L_/'v ——
S ‘h/_—_—: { INveRse  Decats | wluele
Pro cNow 4 . ‘C;M ”\&: ? wwoh ot -H)u aao muzﬂ-vg

i XX dicayp W<o'._ B DU S




= Whuu T 0(/\40‘95 MM’ My | wax),&;u:!- i Qxf'-’%‘(\aﬂ?f
Mr\o'\meti,. We ‘DVDCMOL oN Mu&/Z . Yb= -VLSE'-

- AY‘B ° - [t ) ...T;‘t
> e 2L e, dvhce
oo .

(0) < .
KOIYT’ i LY" -/VX/C Lik - ZYXHEB
o | \
4vaw. xe0  Heve we Cveo."é— b . IAR0- Cpr‘Esis

I R T
S %,,(T);PX

Yboo = Q‘Y:ﬂib ) ng‘-' Y%-S

. LA@L n (5)
W : —S—B—“'"z:—‘}\(m-“'/ﬂth Zb

; Soy walle lwown g (1) aud €y #0 v Doy
AAHWW ff; X an 7—2 d&ca,r?(s‘ we »&a‘l' QL#OI
sirm% wille 0 bmym it diee

4149

IrrnNit0 —



o e ful dhevacl anlou'.&(an'wu,\, i /4;:0
Wit splaburw ackive L (pcep) =
= 7 (Spqevpa) = O
o A e wedouedd | Hao splolecm wake is

L ops I 2 N T,
© V-c—\—s
TL\,;; WA t,oua()a,u_, -Lo 'l'(AL Mu.«D/Q/ {"l (7 A—Qoua,‘\‘;-'?bs
M T

s R O A+ m)

S ' T/ ; .
DLJ-Z/:: Mo, =)‘T-sr:"ol,,ﬂ

rlq.

- [o7H,

e ~ {o" (. EmNLY.
v S‘Jlmxb\,ow; 044& “u :Z«\u.iu‘avi,w»\, WJ .294.65 Aed_

\u.cr & UM—'{\L T;: ':/{3‘3C(¢\/ LAW(‘; ¥y S(u«lo 2/—”’/1')

Pe

bohan T 4T+ Tphai #pec) = 0,

@ Mow’ we ounde Stﬂadag(c. SConD qUT—?&mh.

150 —
— EBU4AEB -



L e

° Wc 'gou.u,(i, ow{‘ 'H,u/{" nL Cown '{"e'c"‘*‘-ru‘fz'i -fvowt
o woled whwe [ # [ Bud how oo Huis

\"’(’Y““ Y““”/(*a i o uiaiu wodl?

Comvectivg Tp To HodeL PAAHETERS

o Leds cteat wiile ‘I'V!L-'(,QUC/L

A)L“<C 0‘("‘9 A ‘3\1

Z{M(& Vd‘ak%*: r;"‘l?;l1=[8\t
eoted oAt Lwel. Tle

o No  AsquneTEY rya‘o
Canar 43 fuw '%v r){-ﬂﬁ'a— = r'i._,qo[_

° \NL need . M o-oeri,d“"l'ob@,o/ 6!4-0“6\/9:/&- M'k:.,
00“‘\9&’4 Cou'FLWK TB,leMa +Holr LJT\D&M
oA o .@ou( ,QQ,J Tl | e ?JZ WEAL P.CP
francr Hoak climge ot frmn XK axd

—EVASq —
—FUAGR —



StRovg CP F\A‘J/x/) +lA-=/*’ ol e Saue

@ OVE [(ooP :

Fe(ﬁlc"""ﬁ“‘d’:
é "tewa : 'ijx—mu. = } + 3,3%(:‘(“'55
Azagw = 4 ¢ 4G (A4ib)

Cc—~—r—
weak (P S-"roua cP
?L‘m r{*-anq ) A' ,'E €R

o Jlhe -&lU.QQ/ M/)u_e)@' -{w ‘H.A-L \0‘*"‘30&./ owvmuu_;ha,
@ [rraschen @ o« Z’v\o will Lo

B *OFlk
Ty = Loy o] 7 Tn Ly )

(O-l huwmber
. T\Ab 3; M‘io(.au‘{’c B, ‘H&J. ae—@ 'U‘l(tZa:!'c, CP aude

= our of EQ,

A‘(owm.& nvtie Teawm iu Doltruana

AL Mo coudition, aw Saisfied..
Ast

b g )



