L atro fo  EHective Fie ld 77,\&01‘/ (f/-‘r) L |

7AST
(/\/@ ole ﬁ\ﬂ/‘/iaf Wl'n ﬂe ‘lﬁi’@Q —/Zq_f /703~03{22
O ne (JOPQ not /)(ZGC/ 7LB 4/Vzow ﬂe 0/874‘«/'/90/
m?cfo§co/0z'c fa\o e,/\ffcf of a S/\/S?‘("m fo
ﬁ\ch“mécQ/ woJ / f7L.

G.j, ]:_WI‘C/?L\'OJ)/ TZ\QJ‘MJ\@C///'AQW,'QS/ o 5
R/ ey Hydrogens frot profen as poiatlife
7

[ 000l cxf/{\eb/ Eince /%’-‘/Oﬁ C M
mri fo oo (071% cm

patio of sealec Tl ~ 0
E/ET e b es ﬂe}e ’717/pcg o—f q//(\x,’w,a%z&uu s;yj%e,,.,q/;

5

(/Je/ will use %0/ Zcalar '72@0,/7 7%/'//437%&}/@
how To jemeroﬁ 5//3 €X/owz§}cm E//,_,

E‘-‘ /Ow euef\j/, cp][ 5)()0%“/\/\«@44][5 v‘ﬂ = Zleat//f mQSJ‘QP—e/c

T—QTMQA&/QL
releyant C’,oulp [/'oj_s 2 foﬁrf((/e Mees Q/,'yt\ KIMZ@Z)

(Mqrj;‘/\q( Ca’?kf/l‘?j . Zeic pMasSSs Q///’l (’/\?th)
rre leven Qe lings /lejqzé'we oass oin //_/fz—z ?é)

-FMMQ!QVMQM%Q{ 77(6‘0(‘// ] MV
E Flective YLL\COJ‘/f Ie



7_um el sealor £ lds Pd\% LA/ NCP <9 l/‘?nz LZ\

Weart o ffective e(escr/‘oOf/M ~r E<<W?
Im()os/e a 22 Q/wmeﬁ/ §D*—)—qp VLf—>7"f
2 2
L=2000)" - 5mp 0>+ (0 ;-

_ /\ 3 > / 3 (\/ > A// f

lof [/“W?V’[Eﬁ 1+ 733—{7 %?—@sztW?
Pqﬂ ;M?lejf\ox/ W[G CO""‘]’U[]ZC’ ¢ CG/‘[C/&A'OVI ]Cb\nclgc’wd.'

257 Cop P esple Slag 7450 ]

A)ote 00{// Suclede  Source for §D/ Srnce
be do ndt  lave Gt/l&/‘j/ fo fh@daaf ‘Z

Fotl, /‘m[cj(m/ for  EFT

Cer[ 7" Yﬁﬁp exp| ¢ ‘Ssz[?7+ff?7

¢ SL
w exf[i 5:;;[@77 = sﬁlz € %Zj
7—&;3 Coc /C/ &ﬁ usee | _/;7[ [S-’C"}B?[’ s ,//C’Q‘\///

o el = Ol ] et

Gl procecbe for cecivisy S "ingufin snt
ﬂe_ [Acqu ICQ/C/ %)' ) ﬁ



s \ /} 3\ /
= C <
/@ m /\\ ‘/“ ( (\0—2,—_/‘\/\ + 'é-/ (N >
4 \ H/ Z 9‘/ P}*’Z 2
] / / .7
- _L/\ Tey 2 +{ m? 4(/\;#'12
5"‘77 7
A Eecm & = =L Py
SSQ me 7 Pe)_— V?,Z?ffé WZZ MTg‘
/
= ‘c)@% = As +Tj;/sféw)+
Mz M
1 L
(1) >
O SACAIY U Tl PRI e
> L, =l : 9" - 57 070p7

w(uﬂ( ale we dd;mj? glr/'vn/(/\w) 4ecu/ //‘ue /g/o;{/‘.‘

\g (/ ‘ / \ - \

\ ‘___? B ' \ e

/ < /o‘ \’ ’_5 r#-/‘ =
¢ ~ \ 4 :
7 N / / —_—— e N

|
= /OC%/ ,/ efe.



Fo wey Coum][f.’l Li

I_m )Lot)/‘q_‘%l./xj co\yz 7 j@ﬂ@(‘a/er an Va8, H 07ﬂ}ér¢13

[c.t/l w e 6P7q..,5e 7(ZC:/‘1 ]
/4550\""'@ L [:L\v\c!ow/laevy)[c./ lfa(‘c“,q}.
95 A AAL A~ OL)

LJ/ cpw/ e ven

- /
S Ly Z g VP T
es Y. ﬁ(//g,? - @5 ) 32Q‘7‘ }’7’?2

Tl/‘tm/'c,o\/'k) 710 @’(/ﬂ> 2 Cbcn,ou/) Czw////[uo/(-’S'
{\Q accu‘a.c/ E//ja

= Pow(tr CO(‘,.«/\7/) c/cl‘&r»’w nes acc“qc), 027/1 CQ/cq/ai‘/M

Iw ILQJr 7(3 O(A/ f&/o/ nsra j CZ quluwu c:u)(1 mo}é)oﬂ

h

/4
gﬁw& qﬁSPGR/ eXfcmj?cm I Cl/q/v\oj@ a chion O &

§o[u\7lz‘ow 710 EOM

tg;#[@3 - 5[@/ %j r ()
W/ M/ =
1



’Z L
= = 'j 2__«—/\ \,\/ 2
e zr "m0l o la? "2 o Hgf\? ?j

o) O) (%) 6(%) (%)
> To oo to O(/m2) 3ub " ik EOp
L(CQFEA) Fet my uP fo ﬁ(//ﬂB)
IR (3>: _2 > > A 2,/ 4 9
= Ye, > +2%;D? # —%ﬁ?ﬁ%}\)@ %@(M;>
Suh iate Duy
2 2 2 / RS
5 Ly 300 57 "W(A’%>@7
( A/ 2 155/ 3 {
’E(‘%’;’L | JQZJ_)@

GO O Vo)

L«)’A"CQ Q9 fees w/ revjous Cl(‘c‘. f\amq/fc = ¢ focel,
Ufeup jfwlLﬁljl‘&][;'GC b;/ fw;l;}of’ k)?’)z {efm,



gﬁer"fy’") Lot /_é\

— ‘ N o £, on o f
w e 57,-‘\6‘(-\1;3‘@5 ; (/)/ f?j(\ b/ ]0 INDAS
(2 ) 1[’/@ Jd rede LiaifionS

Eui Clossity oll pessidle fecus of fie Rom 3"
: ~ . . -
MSWU QA@ 3 F?p a»P Cewts fe Q/onf?
s evclh dreipafwve  acfs oum 5l le Aleld .

) /%os%jmem/ operator s [inesr cewbs of
@"”//Dgp wad PG 0.

fln 9772p 202 0P g

/1 ﬁﬂ“/,jfp p Fota ]

n- der

-~
—~
—_—

:)Owl/ g,‘aj/e ;ch,e,oemolem% o)ocj‘\/(ef for escl n,

E)(: F/‘E/A (‘edepimift‘ouj’ /aﬁq /’ngl‘nj 7'Ze e ;,,,,,/\,‘ou__g
o)c ,W\e:)t:‘r)u ,I)

LQ'I' ?’9 @)" I(@) aad Ex)o‘%ol i fmwg éff/g)_
Z= £0p] ~V > L (W-v-flp)[opr] (59

e
EOM



<
P P g P
2 Loy Zeﬁf +%@3[D?M;¢}£§ng+&@’7

@g, &( / )

C(/C LHV"C, QI;M?W,_ 7Lcc) ﬂe B‘z? fFesm /

= /4// ;‘wc\U*ec‘IL e_/LFCC,.LS pf‘ow\ ? Can L@
Woclc/t’L\/ 10)/ mod) —ACD/ P"’ d ?6 ILC'(‘”"LK'
up o Ol n2)

ﬁ.l% JV\S"“*(\“CS (,.9?4.7 _/Z»e_ O/QS5;C%{ EoMe

+O /\awl\,‘fe ﬂﬁ 1 rals  on Mmusire C_omf/ew('e,./[/ é)rh'



[/{’/“.Ueibo\{#y Lq\

Ditleet UU Tlescies can yreld Same T T,
Call  This ”UVII\/C!‘§0\//>7//,
Fy: Lefs add N oy e lds /;

vl  Seme 2, Sym P and Y; 27,
L= Zow ~V

\ . y
5o 35 gy T ¢ju A 2 \% 4
# s gﬂzc f 3J/ 701« +——£‘LJ Q1 +%1Z42@

-~

Pover conating LAy 5 g2 00p
A AL// i Xzz/‘w — &[/)

et ( -—l _ A‘?Cf,& T Ace,a; <
C/o,( . ZF,L = 2)?)) 5 ?SD g{/izp )
+ OO Via
w/ f\'ﬂﬁf ¢ Aéa/z,c ~ |

o we MS@J /‘ﬂf !9/, ,0&_/*)[5 ¥ EOH 7‘0 @//}W/r”cv_.‘/(Q
a*ﬁ" Feon,
Mé,‘uj EoMs; %cro ? &{/A)

Miste. ""decoyp in
K AV@F:APZ%fﬁL/@Z /w‘@wﬂrwwfj

Z 4



Bs‘/’ILoM M'D E/:// Lq\

lea«é;b 7[0“‘19 I a Zc,ﬁ,& Co"lﬁr\S% C37F 0\//
FQ/Ql/u./\YL QV\C‘ Mer ;M.g/ I‘%?ée)‘e,o_ﬁ‘dmg 72&.740&/@

COM«P\)A‘&/& w/ 6/Umme7£f,‘ef '72\&7[ eNhe /‘MLLQJ‘;ILLC{
From quo/a.ww/*eu/ 77-@/\/

IW\/O\clL c)\C &7/@- Q/}a«a/qsfow opej\afcrs aleé
§u(gm956c7 é/ /ovaFS of E/u

Ex: Sfudacd Model

/ > Y
% _—> M = —
Bl ™ g (LH)" 5522 ™y

r

*:;> Q)(f?/%:‘v\l/ @CM// Ne tt/ne  masces.

E?(l /}wfm v‘//cp/w/v Number are ace/devt/
Symmefries’ > p = fou O/&Q.,(/ Uea
Z\l\PL\l\r C/rod/\n.n,gfcfv\ @M

fm%a,r&w‘/"'b }rre_/el/‘cu.(]L /\(A/LQJ\Q(CA.O‘{J'
{
Zﬁ#:—/(‘c@ o/ D= -2

/{[ssume Mo e 'gmic‘m/q/ 77\C0317 w/ §5q/e_/1_
and GO C’@n)p/,‘”jj

> %

(~ M



From  oar example , Ve ha d Z.i/

Ap= 345 -0 /5592
MLf WZ

L

S rule of Thawb holds £ 3~j'~vﬁsz/9
aud A~A~ |

Bu’f’ zau/cf Ltcwﬂ 7LCIZL0VI Coq}p/ivyj Soma (/

~l/2

= /\g >7 M?

CO% /c( we LL:UC 717‘"-&&4 CODL)O/"“L)J‘ /Q/‘)@?

::> b%ké@wm O,)C IDQ,M[ ﬂco/‘/

(Cle él‘mi//z?é as U[o/q?gb ﬂ)a\r%‘ﬁ/ QL (M,;é.p,'é,
7L° ]C’"tcl \/ﬂ 5 (00 /\5_//&

= TF€ we obserie L”;ACJ' i op
= l/\x)ﬁ@— bmumd o1 Yyew /d/cz“cs Seqle



Eo'f"[ow\ (Af V"\‘“z(\jr\ﬁl'(,/ v f\e,/cdom]l Couf /I'a:r_g‘ L&

? Mer ina | o diunen acoulecs = 4o iu s abound
[/lea'uy Uew /DLL eicd Scqfe
//‘”f)S will aduce /o> apr Thimic $'e44§;72/u/'/f)

® I‘e/e!/wu?t éo‘«W/l‘vng' ,'

ief,c = T AB @3

37

: A
Haiwly i Dy a9 din acyois 57 L2ns]

E £
>>/
:‘3 E FT (}/065‘ /lo?t M&q&t ge"lff

/114/57[ (t‘zv% AS ((_/{1, é‘M ée on Lece d
b/ Cc SZWIM&H/( [6(7 p’? ~§b) Td et re
LOP@&-CVI b/ Souwa// COQ}O/";? (§FU\,‘°‘4').
We will revesit This.

® /’(GSS iy ic#:-‘éw’;@&

Loof) Z»sl// Sﬁu')df 7%/\5 é/ U L t
= /7[“6{\‘\(‘C[\// ymL/P/M’z

CG{V\ use éfmmﬁﬁy 7% §'o/l/t ﬂl\-ﬁ' f}\aé/cu—r;
Shév  er  shift S/MM;OX” ?-—) pre



EXPMCJEA puhrbo«ﬁow fzw/f | 12
/Udu’ we anre doig c{um/ ek/Q\wS;oW

7> [=p (4 e pau Siev

2> E//OJ €'XPQ'49(‘O/}
(/{eor[)/ &/'5 )[/'Vl(]h(‘SA.D&J o IL(‘tQ/ 10%7[
77/1/3 éc Cone s Mucl e SuLf/e Oq‘ /o&/ /@C/r

EF//S owlo/ ﬁe SM;
I EC( Me 3 Eu{er’ /7’93§e«\£cr] 741‘ Flw‘ms

—

- E Ao Chicl 1 foc /jA%Ne;Qng
- Emyl Feen ﬂe~7 far g warks ool (eplons
= £ < A puysies & SMEET (o Ayp>v)
HEFT (v Agp~u)
EFTs v/ lUinemafic [eSticFious

= HOET i me>»>dg,  p<cmg

R P’\/'MU
[ WE&CD a M&>>A@CD P('(Wl@e E"L'i/"“vz
pE

-SCET : p«y(] P
SCET peygs w/ v e

er



ﬁgu\ /€f' = /—)QZSvaber'j_ Li

fr\%e‘?FG'}'e OcﬂL 'fZe e[eail\uv\ '7‘0 7@/\&}‘:;‘;[@

('jl‘}’lai‘llj)'\} §C°\7Z)L€J;yj

"7\/(»: Full ﬁx_w
H—paesr

}{ EFT

L I

I

C b L >
QEFT m: (F;-;\\/r > T l/‘lebr (t"V }:/“V> ?
L= €
/\//\4\/ _ v g l;f_
o 2
MQ{CL\] b Calew [afin = (= 50 + 6/23?60;

Cvm be wLsel -JLD (cmfm}(

723 ¢
= D/H o
A e

(See §c(\\aoi‘7lé 339 2)



rF@(mi ﬂtemt*'y
Mow let's aff’7 flis 4o The SM at

enesoies  Edcmy, (Let us continne

fo ;3»'\0:‘8 The fuct Tlat QCD becowes

tou- pecturbative at  E~ (GeV)
This ©ill alls ws fo decive "Feomi Teor,”
froa. fhe fop S oo,
Start wiflh tie L Focag iay
Loz omZ ) e Z/Z t g
2.

[

= I'};{f—ﬂ)v + JY/(/—XQQ SR N

rr [l
av\c‘ AR untha ( (_Mr“tv\"} 'S

o= 5 %77 (9,(0-5, cov)y

‘Plrthl‘ous



Thic weslocts fle kinetic Ferns, sinee [ 15
we are only Ueepin, fle [eading ferm
‘n Tle derjvative @ pansion (>°).
Neslects LJ/Z selt iufecachous Since Tais wowl/d
lead  fo Mmere powess of //{/\1,,,/?. /Vej lects
H:‘?}s }m4—e4rawv‘,‘om>/ Gt oo /d e fles 7.‘ue
Mo powss of %‘“w/z//f ov pould be
F»PQM,‘OM) fo m/ Fulaws couplins

gl

—

o Tlrs ﬁf,ﬂ(‘ow'wanvb“l/ The EoOwMs é"r*

ﬂﬁ 1’\) °~~Lc7 ? o e
2 e i Fo rL__j .
Mo bk Y e O e = SEw: O
5 = -
my 2. ton g s 2./ 217
Z ” a1 0 ~ wa;;‘ S
Pluggin, These bacl juk £
B S SR S e AP S
‘—’)ZDC;S () 'T"Z ;&T D— +2ng’z‘7: oé‘;;%;;z;;

i? + —— 2 1
= 7 j\'(] /_j/i- JO'J\O [U\SQ«J C@ZV“‘;:WJ)

Ly 21



De Jefine e ” Formi Constant” /_l

)::/ 2x/0”
QF: __‘jj_ _ | ZQFD_‘.—-Z C? /0 /G'(/Q
Tz 8 zZv*© ¢ barse d s
T QED Q 2 ' r;ej i—"eu’-i,.‘ /:Zk Pacteq
= 7> Goppy - 22 37T 7 - The e g
% Z Jz YR
Fetmions
oy g (79 S (Vo (-r9)e + Ey- 7901)
I L'/-
‘Flz';h'e)
U_/u/o__/é §;’Xf/7u _j,db/g‘)%
V
founilies

w/ Ty = 'TL[ZTB/ 9‘536?7 J 4= é[zrgj

We gee Tlat The wexbk interactious provide

A correchon to (DED b/ ratro Jucin,

Tere e vaut operaj@l“s.

We Cen caphure e [o} of The Cou eeghances

@"F B/ELH‘ou}eqL /0'79(‘(:) uSz‘D 7’7«‘5 ‘Vﬁ!\okl‘m\.]{;uﬂ.



/f;pr eyamPfe/ (e caan éwwpw‘f The &i
Cz-ecq/ /\01.7L65' C>'![ ]Z'CA/M:Q"'15, 7_:0.1/" €><°Lle/P/ 7%:&
Muou c]eco./ rs ojef‘chu‘ueg b/

Z> ~Seler(=r)w [0 (-7 |

e
v G2
= :—? /4 >ev.v, )= £ >
2 ya — //‘” /A) 1977 V/",A
)//M

Mote Thet This is wh/ Tle weak futerachon
are "weskh" Tt is pof due to Swall Coup ling
Since jmj/’l/e ‘w Tle SM. T+ is ;uslead
due to S up press jou bf rMmass of hes vy pw}-‘c/ef.)
We could /\aue jueSS’eol 765 ausues

-

sy inen 5ions | 0<M//~ £hL
N~ G 2 /A”é;

E){]: [ = asgumﬁb &) Ve, Ve st fess,
0M{y o fler dimen grou ] Guanth, S v,

- YR
"; [—7/'/ = l/“l/o\



We alSo Unow 2—29@@’/ //l/b# /Li
3- b"‘l/ [t~ ‘/7(1(17) 67‘/7>

:,> //l 571"? 4/: /“ s F\/\(%)[// C/o_oc \_'J‘

77‘“5 EXGD{M‘I/LS U)LLX ﬁe Mu oy /i'l/~€5 4/‘ C /"“j
+time.  We Wave C,/W/A/UB?‘/D—}K

2

///q;\'/Q,I?« ?XPQC,VL F/w\ Nl /Ow / So 77(1‘5 rs

G- bt’> 5\&?{\:/99;0%.

SMEFT
/)‘7‘7(‘0&&(-\ to parawefr} ze indirect BS/M efflchs
Write doon afl SUB)xSGE) xU(S Tuver; «uf

@ECFA)LOU’ ?’ufﬁ@Std 52/ &ean// fff%/e A,
/4 c/ 9 ﬂewe /S Ga [A/I;Zb\f Clorc e !

f—/HL JHL) = 23 U2 Sey

:> Mq‘o/aﬂq /\ZWLF}VLO eSS .

Y,
747L szm { ﬂeN Qe 3017[5(— /\V[J.Qpcl/]cltb(;

(4 PU‘O« ‘LU\/“S'. (/’lus?[ ))e C alc 712( / 6150\7L I‘ec’m\cfwckﬂ)
1€)12.03Y>7



EFT for BSM [ 1T

U)I/\/7 L)cmi' +o 6/\/g+emef22€ EX[)Q{‘;W\ew%C\[

Searclh  for indicecf §Ijme«/s of BSHM,

Tool of chaice /s EFT. (See alse “primary speratis’)
¥ Model depeadent | (Medel agueshic)
Fower COM%VJ s e WU [/\//poﬁe§/\s‘

How slowld we beild Tle EFT?

ok wift, v=0 (SmerT) sc v #0 (HEFT) C

Must étpec}fy

)> Dofg
2> §7W\w\e_7tl‘}e5

3> Fo wer ZOM\_F;:D

U =0 v~ 70
) H ) h, 7
2) 5(2) x A (1) 2) (1)

3) Meass dimension 3) Derivedives



Let s GZMPI{FV cur lives and ceSume in
Custodial > ymmetry

S Sh(2)xUl) = 50(2), xSu(2), = O(y)

( ustodial Sym s ml/ az/;frox;mfe in SM
Expleitly brolea by gauging W0y € SUR),

and  due to ’Fcrrv\)m\ MasS 5[)/}75‘/}\)5

SMEFT
FOCo\g on §C,e1{af Sec for. Lef %g be 'ﬁmdqmen%‘%/ OF O):
0, L
7 - g; o/ @ 9OPF ke O(4)
(PL( (O I's l‘/)((‘/ C)Fnojom«/ I/‘/\Q)LI\;X')
Iclemfhcy :F(@/+C@2)
Pyt < @s

D gueer= Allr) I+ 5 5(2)[ 2)] -V (w?) + (")
w/ /4/3/ ‘/ are reo | anq[/flc at Or’j”‘ /H/:O.

GQOME'{‘C;L%{//’ e (p(* gfe Ccrfr[ejfo\u\ CGDPC{I'V\.QJZCS',



HEET L?L

(soldstones of OU)[/0(3) T & Frans foom
on- [fn_ey/
Singlel sealar Field L ! /

‘ V‘l:ﬂv}/(/‘
Df‘c’“e n = n, = M/,
S RNEY(%

Ny 2 1mnE -y nr 7
Nader O(4) h>h and 7200
ﬁ(ﬁ’) £ S? is Y- compsnent wnit vector w/ A-ns
Tle constcained Veector n fransforms [(nearly
Tle rotations j, tle /2//3/ and 235 plases
act //'me@\f/f oA (”/,‘/‘z/ Ny ) wud feare ny
Invar/ant. Houcvef/ ' sue does ey 4 /Y
Mot o flon (.‘nf,‘n;%es"m/)
gn{: 91/\7 y gf)a: (9/ g/\/éZO/ gmb/=“6m7
Then fhe frans formatton of The tunconShra ned

o

v Lields s 5/7(5@ U‘Z~77‘/7) g'/7.2/320

:> Nlown - //'V\QQ/“,



Lyeer ‘[Z(L] (L) [UF(LJ (33)° LZ\Z
- V(L) + o(Y)

wl W, F, U are real o\m/ﬁ"c abouwt

Tle physical vactnwm L= O.

Geowettically, HEFT is libe polar corduchs
* Ulinately HEFT is descriphion wsed fo

do F&/;;CQ( Caleulafions siuce weed fo

Wor k. in ,DL«/SELQJ Voac lim |



Remen ber  EFT reguires francebion of (23
power Ccowu%j e x prasion.
Cow(?«re Vi) up o dim § and UV(4) wp To € flelds
U (H) = 2 (0> + Al s = i
Vi) = wil™ ch3+ AN
Cfew// HEFT s /cw;ew Prtemel Space
tlea SMEFT

TF e Pamvxefr}ze BSM searcles w/
SHEFT, are we potestisly missing ayfin?
Mofivates um&efsﬁ«\dfj The relofronship
hetween HEFT axd SMEFT

Dote : preference is fo werk w/ SMEFT

47':(/\0/6_ n%l[ S G\{/\quc/ L\?J\J QV\Q“)A‘

A{SPD MMC[/\ noye mc‘ﬂ{“a( from /lwo/e/ bo\;/d/}j
pergfec%[ue.



Afiume ne ohstrmetion To V\oﬁ;;? betueen Z’»/
'SMEFT an d HEF‘T:

1 e - -
H—Iﬁ(‘{”q+é‘?z> o4 4= (i ehdB

How to determine U}? — (e\/iy’f‘

(/Uo{e U~ SEfS (3007@ looScw\ Mmasses e_fc)
Let's write gome O(Y) Symmefric objects
Settina U =U, for simplic/ty -

2 < | 2 P /
775 (U+h)

IBH/Zt—'(}?) :é(bL) +—((HA 2w’

'}fHI> (qp }§0> = (um)l(Bh)

The bﬁwj 771,5/ wWwe dan WI{ife (Exerc'5e>
Duerr = T LEO)TONT + 1 [v F(W)" O#) -V )+

z(:_" | AP a
i ey DV (9/’ )zm/ (g Z/H/)

Z
T ,/(/H/Z> o
[Wovt;'ce nom - cma/,‘%/c,'y‘y,)



¢
7—/4: D."“'\ﬁ“f’.“\/ V(Gju,qr) 2'\74'0‘4 )_2/‘

- ALQ_ZZ '=> ’;‘ */3(%12_) _ (Oﬂ\(r(,OHnoA (oww_v\j‘l'G/\
dt-z '/zr/cj(’“/m) )

Ckcwjuj Space = time dimens on

S S ()9 = S+ [P P)
[5"_]-_@ <]l D E(Bf?)Z]:‘f-Za

[3)=1 2(@)=1-=

= 43S pf 5 Sy HT
Vil ? %1/ Q
I3 ¢ 5 ot ¢
A A A
we l,J/// /l@Qol 7Lo re,\@rh,\/,'ge CO:Z/"ECr n JePst On b

/
dim of opweqlur‘

/;:z-_ /Az{ﬁllfe_n) s e MS scale
[/Jf’— will wnse /145 = C@um[@(\ 7[&/*1/145 SU\W‘MML ‘2,—



- Sc«!elam‘ '[V\'J'QJJ‘A]S l/ﬂ\hffl‘)

A

N 4%
/{/0 f\‘hon.(o,ﬂ)-(z]]—?‘,;

/ I
Z..\v

¢

)
__w—/’ﬁ-/‘w 7"/3/_:\%4/)#-'-

A =z
IIK /(/72(5—.1« + /:j /‘1R +/>7‘ x
M

‘L jtnu‘«// §Cq}c/e$$ )n?tfjA/J'
Critics| for The Sucess o

[ i anslyic contin

Ceon vef;es Le J:=1 1l 5,

”X’

- ):é/l\w"\'\ Fo\ra\nj‘

Ih Jin \‘j

Ml
21w
/
IMV IIK
:9.7__::—2// ’/ -0 whken
| i ] Z;fl Ew=Szn
/"uv:/Iﬂ

vanisl ;n oim r?)\ 77\\'5 w:l he
[ our EFT ﬁr‘Mﬂlifﬂ-

T

Ma'}ﬁo./\ gIZ ‘>“fm Sincp = IR

oo v
AB —EX(XAN/"‘)Bf

- P o o S s (s o

,\l - F/VV\-M)
AB )T

>ﬁ“ (AZHB"““ ’ éz

k\Jr«J/'c

[y )= 6V

JJ\V\QQ(—



TA ; Een conali 20 Fon @roh)o Eguqﬁ'oyzj . ‘)/;j'l [m Y‘m[ /—/f

If Y= const 3 { 10T Qfo” Z?:Z[;,{f
=) C(/“H é (/M)Gk}p()/ 7 ) / )

[/\)LE!/\ Am 70 bO/ ngr = O}p&um’cr W\Xi)
D@wivc 62 hation 7[-;J— V)V\M .
L. (D@ﬁL ﬁ@r/ “/%ﬁ[ér x’)

Bare Lq)mj an Mad? éc/» o[eﬁﬂ@/\nfcmf ([ [an - S/Mq ngil )

O[ ° ~ng

e /Z / SN — s ~ 25 ro2<
Tree leve O / /Z, /,; [L/ ot/u +,b2£ ¢ ) CV

:9;!—,/7—/:2 = -G D W

TF@E /@Ve/ Cacm]@ 92 o/?uvxeypg,'M 0/[‘ @/@{\%r U/Oj?(LZ’

- e
g""'['”/// ARSIy

6



A4 o /oop 2,2 2,07 ¢ ) [ 28
v }P'

-« \\ //\
y 7o\

=) O:ﬁgj— (Zy(cv,éc)df )

LIk pdG 0% g A4, £ dg 2> i %
l CVP'Z%J/ZI’ ggéé—/ G//v‘g Z//“ ¥

7“-’4 7l\*cw1m1[e / and Se /ea'clf‘y %/S=)

clcf ~ Z r rjg
L (5(@) AR Recok )
)/ ¥

(‘ Z
)?/tfzf ( rﬁ*é} aud %c = (Zé %KZ)

'Ff“"“%l'cxjjv/ ane Con Siffecentiate 7[;-)&0! order resdt Fo ch )//amé Tlhe,
F/U ‘)ch /n 7L° reSam.

'So/UiU ﬂ,'s ezu«ﬁ?n I/J‘a.MS' /C))S'//_
’/Vow We L\cvc 7Lwo $)Me/7’omeoa> CXpeu\:i&nS.'

Lownt @los))" diffeceat)y thea o
/}: [Se carefal

™
VL N Lo mbout doutle Coufiny

Sw«mmj /,075 (VLO (qu eV Cocetnl w/ ///‘" a.no?/1’>
1) ’—L;‘/ él.f ?L{ /3 c)/gy[,?meo/ a7é some 47(§¢c«/7{w
Want o f)rcch‘m‘ PW—) QP q%/f ~ mE (ﬁraslo/o/)



5 2: 1+ 2, (-
! /+3Z’/7’Z(7g =) J s -3 “
N . Jop e !
7 /AL>' /“H Lamolcu po/f-'
[+ Culp) 2, by 2 ) A e Gd) 2
N .
f /(7("*))

:—9 ;g.r/ L:Fe ks o A
s f/favlsmg'/‘qf'/on./

CQV\WC\ j"‘“ Ms'ﬂj> '{\O‘.M‘,‘L &c/l_ / @/ o ; O

:«CL,(/MHZ? C/O\)Bgﬁ j/m)
ERICT- IR
=lpd 1= Glp (19 2E 2 ) 3

=) ﬁ?froo}uccs non — |
/MFJ‘DVQCJ /\st/%l




Heavy Pachck Decmply  Focss on prosss P> 8
Feli > — ﬂre}’/@/aj

( 2 [
> -gH @0 -0 pf
l ’ F ?/7 §p /4§jﬂu"«€ m* CC/jz @
F"5+ COMIFU%G /VLO /)r ces¢ %O Uneoves C(P/Qr avl ton - oecou PJ
w4 30 f©<:

g . .
Full s > >
797{/ - t o b 2 1 2/0 Ly
Z 32//? (/7;”%’L§ 32/7270/ ]/,12*

/’V\/ choice O'F /{/\ f@SM/7ZS In o /cr;e /O)
PGEs Oo nof sole fle pmla/em J

d dy
ihél;xz 3272( %{) cl/o)/@ —%>772)o/ 3272 N?

(ﬂo e §9 §ca\/?5)

/%MS% _M:\q/%ﬁ_&\ cats an EFJ] af 56%/€/ﬂ
Need TE of EFT fo be Same s Fudl T
=) Bw'ol EFT MS}D ? Lo/ mass S

,”H
FV\” \l B ZL / P
nh ~pt e " Twderpediake Matehis soule

N
EFTJ
2

mt o~
/'




E e 'f
Lo mgr g il

/(m’rck - Zj[(r’ all ] [/(E Fr E"T] Menbon g~ Shll
/ l/"’npc icf\l“g
4

] 1 4 5 \ b

[AM{-L‘://Q\ :( </ + O(/f-c})r/
il ( e ,\yl/;/‘(/ + é*):FT

247L free level Ly //%) - ?(/%)

Om’_f/ao}o o éy(/ﬂ) - VZK /1/\) —3%]72(50{//‘«/0)2/

Thes is Bl for PGE witw EFT

dly Lot ‘ol counp fed
o//o;/“ 32/72&/7 e / /QJNL de P

4/0 /qrje /055}3
Fxpan&i»b ZQE ;M’DFO\/‘%J ch\f(‘95 {\eproc\lmuf e/\‘;/\ul//é

’{:r;’ueé' ”Z /a *@‘) [/7/” " j

32n

327°

2 X /f’;L
WE



ZZ@ #)erarclf/ PI\OL /0‘7 Ziz;

/Uo ZMJ dV jn din re
-

iyt 08 5191 -
ifFT 9""'z/0 '7:/ Cf’?
/11"'*64'.? : /4h<1'<k = [/Zf’“ll T‘uq] [AE FT EFT]

At l‘jL' Scale /A_H/\',/li
ul ,"' 2¢ L Yy
F/ j(/t\“j{"b@[?m (35;7-'/'4[/7(-/‘)% +/+§éj

EFf_/\Z/ — 1—)67

Use G7=p0 + matel «t tree - lan| -ily=-cy

= -‘M"\‘\‘l'c(\-' - Ep "D—ZZzM[/ 7 [7 2 <y j O

So /"/dof M«J'CLMJ j,veg no 4onf-r,£ f/d/l /y-fe Same fﬂ’Sc(lF*f')M
on bofl sides of Ma?LCAI'lj

//Lm I EFT ar /"L

—

‘s U/ /1” _9/01'. ——_a Pr,f,or']‘/onx/ 7L° M = o ﬁ""’j fr‘ b’@l"l_/

B VI



3
ﬂ/au whet aben? The HQW/ /&df;( [/j—

¢
_ D__ = é?d/ﬁfz/(eu)

I _ 6)\{ -2 —2
B P [y g 41 esto) |
A/O /dof ;b‘ EF//

- _ .2 — . $)
Q‘WMf”ﬁﬁwﬂ} D‘@M

— TS|
7:4( V\a\ﬂ\f\/ /L|H:_m=> M:«:L = 'EFM/".)?

?L sical //Z“ﬂ didic OI(VCJ‘J@ncr//

N /'/Me 7Lt«ni:1j ot M«‘I’C(—) Scale

B s “H -—= o~ Te E
[omfl Y /f(zr)“/ == 1 E——'L_/L

Mot pt/r;a/./ e ﬁj problen in SA Llone

V—Bi }'-F c\uoﬂef /ly,sin/ §c4/z/ L’l'// mele 7“4 div pl\/sic\/
A/ny Lﬁf,ﬂ(ﬂj ) C-\Jc—g/qé/e MoJc/J' 07[ 17"775 mMass. /Ue&J New 5/1&*761[‘/./
ECOLJ TAST | o cfures {m\ COU\(ZQL//A



