€9

£ fup!r/ymm‘/7 L susy- Breo[u’u? Mectiation

91 S'M,pl/ﬁ'm:n‘/j [0{4:7 éw'{/)

o We il fake Hu Iu/a&rf/acc a//r‘DaoL . /ﬁ/r:'bj

M _
¢ i (KW/ ﬁﬂl 69/"')
fo be coordinetes on a (euvoed ) Ih/uh/—bma(m'/;(ﬂ(.
[ 0m3  poae , jiede (ud pooyat)]

o Recattt ol 1 CR (3¢ Cau de/;’uc /i.c O&WM.AJ o A Gosy o’(
a pelbein e, /L:@?ﬂk/w( as a ref 0/ ¢ /@ Aefpn'hou,
ot’/lw(mtrwd/ Ucchovs Cabellex éﬁ a”

m € g
¢ wmoC o,: / eqk-.e n,Zaé - jmk

—
¢ \
lhvtrae ma/ny

. 3(7 m/w&:ﬁ | e o(eﬁag a wuelbe. /_—;

M - M —
(z) = é:/,t (%8, 5) /
A = (4, o, o) — loredr lLdbices

M = (pv., Fo e - Susteds wmdices |

e Ju CR , ke mtwduce a  Conrtraint (WM,'YA:LJ /mm'oh)
omd  declore Cocal (orentr votabtons A mf/(oéb-or/)ﬁ&ud fo
Be gaue Iym/hghq'g_ Thy <lbsws Ls fo Cophess e cuvyahare
Iy v of a (Jmll nanlbe of) Iplfan Ao fr conlamed i g

¢ Au a//b/,h-a/c WVQAHA‘M ,v/ s /)madhﬂ (mmf /'m/or/ah@/
/Aﬁ Constrainds &C&Wnc mud rmore Cvkn/pé'ca/cd) ellows one
fo bephese e Suptrspace Covuature in krms of @ (Smell
numbe- of ) /9/7;/‘0@2 a’_oﬂ: GotalOrined 1 é;rM_

° /eo(,tf&,((y J‘pec/g:;,j é;’_ ’L(['Zj Cean ({C '6)70/‘{5'1'!0( /Arabz.fl- /A{ 74\’0



swper fletols JC° (2) (ket] & wlz) (cbimt), o

Com d
1% /wneh/ /v’l iy e h"(k/ /(/;E(Ka',,./

‘?PWO( o, (j#ﬂm%;w/

AM‘I (k/ j é’rak'@'ar 'e[D{J'/
B (v ( / % ,

. 716 f:‘w,y(e.r/ dc/)'am )5

2

_ . &
S- fan e (3R - foury Fre

ﬂﬂ’k 720 4’2{9— K(ru—.r mvv/w'r:\/

L/—\/\_) grmﬂ%& o & Guiiliaver

kﬂ/ Ume 01/ ..f'hlalr.fa ace "

° E’V/é‘ll/;’lhﬂ'cl a cﬂfﬂ”ﬂ(ﬂf/.c&( C\Ql/l,r-,éal,,/ -,Z(rm Con ﬁ( ada/(d'
I(-c. i} /d?? E,é{ tbe = fﬁ/‘i‘ c;ﬂ?(x,ﬁfw‘é.c =//4'x)’(7 .

A
ﬂf/waf)ac& @z‘ccf S’caév ]\ M%a,hd /y
A% 426 g”—e )(“‘I

/e 7&‘“4[(1"4/ %"““

fo/'(‘ﬁf{ fu,o/r/oo/&w/v'“@
(715 Cosmol, Conrtaud 1Y 4/4/‘?: M(Opo/n'ﬂ)

+ Incluobive 0. plysict chiel S (not b be confucedt
LA ?ﬂl LJZH'A s IDCV/ 6/ ,Dhrz Jmp!gr'ﬂm'pﬁv/ , le. wup&éf
4 sz—mw((c o Su/(:r(;’m:,,’»‘;, Lre Qe :
S [dt ER(HF) + [/o/"z o b/ (f) A.CJ
f

rupegn%‘/y -

1 %4 /C/- "f 75 &SZ, Somebimes c<lleo Juﬂ,,loa,[wm(
Hu lzﬂf/ggrjﬁau letne /Mﬂcffop, "



_'{74

- -3 (- JZ/BM;Z} s Hee .J‘h/ﬂgmm¥7 - U by
20w b= €

. — K
(C/Z = =34, < /3)
Guig o el (eame £ s iy 4

o. . A"=0

/

AY: jé/
S= [d o5 R(4§)+ [//@y%m the |
A = 41+ p°F
fh/c‘rm# sut ” 70 7\? '
Fo & F4 Teloted fo BGJ) aboie
fa/ﬂéyjmm\é‘, Scales /?Ojﬂ4/7¢l %D [’b' Jj /l—JA(rc é gg—nkc
/[‘4 A’/ﬁm-f az Ha vl SF ¢/
/Iﬂ: _Z'/ tre tad éz/o# hwot— il éq”'/ Lt Loulol trave
7/90m0£ Qi ﬁ'mf/&'a-—ﬂu'%fw/ trn

JiT 1R Cachal)s) | e
/@e,ra%y W

=
EJ Lt me i g Ilz}mur—ﬁl‘oéc /mn«g ,
S ﬂu}w{, %0 cbrovéd %4 /Ac_/p,, _JZ_/Z ) L %Ld /4'{
¥ " ' r I
tg \J .ﬂf/y{lfc)”rﬁh‘vlj J'CQ(GV /ao/a,‘#cl I /A,_ “Zu.r‘/bu. /mm: ’

V= /gi e (hey; " Wy + byt * ~ 311* )
= Yyl
o Move pomsrally | foo e seb of duimC P o b
VR Y et W R L
(( = will Db/ = G+ Ky [/
v The //‘Vs! fern s He SUCRA - Omobpuc of He F-toom po bt



— . , 72
Mole : T Vl‘sz‘af (av 'ﬂa/-rfaa ) SUSY one Mﬂ/{‘!!€7 sfafes

Shey &> pac outipy > 0,
based on Wis posibi defiuibe F-tom polahad (8 L

pos. defl D-ten polantise). Moe Lt s bou e i
Uiolakd 1w SUGRA fecause L/ #0 & possifle i due
vhcuun | whih  Coupbubes m(faé},{g to he Lac nt r gy
(<l our pruous SUGRA Cosmol. ctilond Foem ).

o Tlo fol W alse matliplies a ravibios - 6. Cinca

Z > ~ —077/464{7/’4 + be (G’(,ér LJ(J( refc«&»{j/
S‘uyL #mf /ﬂ,( fmm'/)(w vmesr 1y JJ,M 6/:4

m,, - ek'/z&/a//il
7

3/2
yacuavia (/‘a(M(

v Ohe a‘/[m. Sels /Z =1 L /gu/m/m(a: o{ 'y /%/ae, LJ‘h/ILf J‘;;M/ﬂ{j

k/z
M".Z /2 = e

{/‘M el Mo Corm. come] 15 //V&Cﬂ‘c«{(]} 2tvo in o recana

we e N=0 = [F[| ~ [W] = m,~IF

/ﬁv Wi dowinald -l o Mt Mdt(/'

s An fm/w#mq.l speci'sl case are Mo— Scale models
7he 51244/&# Version (11— [etd case ) )y

= =36 (g1 g )+ coml | W b= cousd

ﬂhd (ﬂ.ﬁ‘({y 6%(0/!.5‘.' V Z 0 . Le. %( (/ﬂ{u_c 0/ %Mﬂ{ Mce
He site ’%{ W3, oouof ﬁ'xn{ ["no sC2t0 ‘).
(/{_/_Dﬂ.’ Lﬂup @VVCCA%MJ jmel/z‘cae% ﬂéJ’/mj /&4'{ J/Y"A-CA»WL)



g2 .ﬁzptr,fmw/y medie b

o A ﬁ/r/ﬁk apoy el peo'al case flr proaed %/ﬁc
Aﬂb(%uyi—hwalzl.'

K-47 ; Weedia
G

Sudh a K ik /‘-{;MA’; ured nince WA leeds fp a
Canounicsl Wnehy 1[(4/414

L > - /(ag‘ 9m¢4 9“147?.

[@mmea/r L/e trre mable bo obiscusr Winebe dme i oun
ﬂbﬁ/&ﬁco{ WM@%J'IU' Sihee we sel AT =0 /{ouew.//
G +0 hduces AM=0 omd we shodd have usel Hs
i Ge vy LAl fo  also donipe Faiel véﬂw.]

e /L W PB(OM%,' model , Susy iy (. 1. He vacuua /610/
on Hu  Conglomfs ceu b« 4{/‘»1,1'/(0( fo  elrure A= 0.

° 7ZL K‘M/&Jvz V/r.rlloL, ﬂe{of?mmﬁ Mol/'aArw. NS %ﬂ- 14: %44(

S - &(‘0(6(% ,S'-CCAV
R - St SK& /"J- ?mwér}

K = SS_-r QRa ; L= ¢, S+ ¢,

—

= F 4o (s governed by <, <, )

_ 1e/2 —(Ss+q&)/3 =
JL = —-3e K3 - 3e (s€+q&) = —3(41‘--+556?5§%o°
+/
(/70{?.2 (F[(;(fz ) "'\YS_QC?/
65"

Fo 20 = m; ~ /fz (/; Plavcle s )



7
Fon, 6 W,‘-{Mbu.r aﬁ‘fru!n'olq/ M'/z ~ F fe.

J s
%,( Opmm‘Hm Pesr .r c\whpara&Q bo o Scale ﬂ/.r%{ Lonr.
(ffl'u/booéucz'nJ qu =M Fs = Mg /M ~ Msfp -

~— — — 2
_4;. S§&a = M"DL ~ ——/—‘f —~ ——M'rz z'v /'143/2
“ /ut “

@(! 7Z~4 J‘/cm‘d J/rhcﬂwc k= SS_* Qa /M: ho U‘MJ‘A'{(C‘ALM
S» ,,[au. Ho Lot , (){Vy S, lov Shruchares ppecr
oawur/'('eé/; /o s/nlj models ﬂqﬁyﬁmeéﬁl ﬂawr
%Ick/mﬂ “ Ul kol }M«uw’c peclited 1n sudl Cates :

K+ Ss + £ 6@’
ﬂﬁ(/lb_r
1Ly Wwv/ﬁc&ﬂ used oy el ffalﬂ& call

[(/(’IIUG/?/W‘ " “Minimel JSUGRA "// Aefyueo gi
M{w (q,@( SCQ(CVI'/
Wy (L OEM'Z\”"“”/

A (c‘.ﬂ /h\&‘h,eak /h’%f , ap to Vielearra- Caopﬂfzf —/N—-
7&10(#’/

Ws/z / /("/ 7‘?/‘ :

/WIFM:'VPLG( fe\/ a-‘[ /Qtl/ahe-{(r.f/_

8.3 Aﬂﬂma/j meotiabsn

o m convemh'oual (non- Susy) GR, ®ue Com cous'ol local
Scele Mr. (L/lg( fcfcab'mj:) !

O?/” («)] — LJZ(’(/J/W e).

. /] /ﬁ(ory a/ LR /'MWW'WH[ At S /f;fr. Loould e calleol



h P 75
@hﬂrwm ( fmmly !

° —Zt( Cy/oeh'mel—./aa? ()6.!'(»’:«0( LR s not /thVnr/le/ L olev

o L
Su /"}/I‘ _}/_;/? s el 7r_;/g+___
'h—v_/‘

o /'uw(m'uj
MIM'V‘aAIWI a% w

Z—TQ,} olro cla~ ﬂomﬂ VA 7Zaxc/ Hiat W ;ac/ﬂa'(m‘ o{ 77/9)
I ber mass din 2 ool Hs Grales 1escaling

ML n omce Lrp &‘cfﬁ(y . ]

o Hom(m/, convenh'onel GR can ¢ Litwed as J"/ouﬁmou.cj
§eolen Co n for el /mu"»(] (ot r&c/ah‘cc &/ tin o oln e.'hda 3
leltra masslesr _rca(a.,).'

L =iTjeR 10 <pr o 0
/ 4 comptmsaks for Scale hfr {7 9= Lo mebip L

jngnont . Homce onc ey colt ¢ @ "Gufpemal Con«r/m/'a#w"’]

o The comechon o usuel jmd/y . & medle puan, forl 67
Mfwd‘rhf W @t Cocffionandt b He mehic: |
1,

y —> P
J" alrT
= Z = %‘/:z_r /(;,:Z/Q + oo fled e loon

fr- ¢

EQLVIWL o SUSY

v A s e o(c(rpa..i Ry o{ a&m'w'»:f W JURA aclow sferls
ﬂem Col /. JQP(VXMM‘O? | )“/oz,./muowg buobun 1{7 <p>.
{?’ /Y how aa?a:'u a ciral SF | as &/owg),



— /4
¢ Ln ouv /Of(fun»‘aé'w//ﬁu} role of p ar a “cbiiat [@Aﬁr,ne(/

wW/erkv " ue suvws Sl we haw chosen a

jm({e, LJAIV-C </ = [+ F?’ (97‘. (9ue mcy’ %amw’ m,é,,;/%o,f

(at ast AZ{AW\SL‘Caﬂyj W iray i ol v aopears o M

&Lcl‘aa\_ Gas MDWJ‘!

—l;fhokc 70 44/ /ﬂc moment ﬂhﬂ( ton'le /4{ ac/bL_ :L érM »Z
M= /‘7,, aud . lesr Ceq/adlyJ’ re

S = fa(’t /—zwe“(“é/”' ‘M“)/+ //’e M3 W () + Lc

/\ / din. (Z.\rJ v iion »/ &/

dam. busr 7/c7l.r. af e din. s

Suably b/
- 7” ’rfﬂ% ala/(am because Ns nou-ewo LEV Gpeales amﬂ L/ Rriomce
ad lmce Ldbcer M M — ?ﬂ !

— I 5 awwind b recle g1 ¢ — My e
§= [are (- 3mtpp &< I, [t 163 i )
o ol b > B h
§= [dte o7 S + //”%?ﬂbf/ e ar befre

= The impovtond poinf b temenber s Mot | oben He achon i

L Her, m{y i frms n% M & A lss Cba,a@'udﬂf{ 7 ﬂ'n./f?
ﬂ/l;faj_; fo(arf /D/&/Aw et M( /'». /44_ am.g.'om#m ﬂﬁ

—



/‘/ﬁogfca#ok 77
. @rm'ﬂfﬂ/ a Mmool K. 7[4\10 Seclo

R = R(5T) + RQ,&E) - L= (s)+ & (a)

f A
hidole, st

[/érc JVM"/V wedha b s ~ fj‘_&é?/ﬁ?él ave uof
,fofw/— K% a.ﬂrum//,‘om [(’flfmf/cm'h(f "/.]
Z:—éhc;t/véj; SA- models o SY2,

0 — — R j

4 A
J24l‘4/1 JZZ,"‘/L

. Zd! uSs AV%//IMW'C 48 me Zar/-

/Q/(’& c/ft/%, -+ /ﬂ/zﬂ 73&4 <b.c

/MJ' a W VaCuun wiH /'"} $0 /‘—‘;, t 0 (whid s
}WM'CWJ ﬂu{ CG'J?) oA We f M/'J s wod ol huv be :57
add&f He  Msei- cechor

« Mow does y lor By ) offet He Mol sech.
[#t6 pg N (8,a) + fropseje)+ e 7

o Ldis acrame W ”/Wﬂ'/‘ﬂ rekor " bar wo dr'ﬂaehn(pn/uz
piramebes (a5 ey fr Ko WMSSM)

j/?& 47 &R + (/o/zﬂfg&g + h.c
‘ Z?g i HALuhon R = &‘/fﬂl v ca. be wm/&éfy



’ “
remooed , Qr (rpeclfa( Ar a " C’Ju%yVthf Com/gpmcbw ’/

Q/{:‘yf Jﬁau(ﬂ( lrh Ao ol Jéfcfwﬁﬂﬂw r“/ /4( /4207 e aDh,éV/hQ/.
. Z{Z/AWJCWVI /3 marf-loc:rdﬂ—\tﬁvz(r /QK/&L/,
L) > /btdZL i\M_f/ s 6706!”4
/A( MU(}L Ma&%‘m%‘oh &C{d(f A‘) L./ > f?@z/ /fé,
b appevs as a cocfprciend of any Mesy - paramek-.
A lyiy Wais o P MITA | e ped
PPt |y P e
o
é”/?/ﬂ
Le. W Aown"ne ko {7 He W/a—v[f/ml whd s rot

(7Ts i Ay vy not a froX

d(’cz/m[a(f& p/xﬂwmcm /(gffce,@{]. lxﬂm/,(( fihce << (M Flond

/

’}(JM'L ﬂou—. .{”OMAL o(gua“m,'e; //
. //UWIM/, </ alro c//wwf ZVM(/{ e Ao Live Cowccl’&u,
bhid breele counf fymr. (&oz«/aa»ma(//( bawce

/'@/}\oma// wedi e bou. '/

— CMH(([
Qa| ., —  Qad [+ 3 4 22T
/(9" /1 7\ /DN / /5?‘/
Some J’(neh'c renormalya hion fre(e/
&04/(1'0\! by e /40«4/ J/ G.S'I (-J’./

/Ae €M7] rcele a[ Q
colth' ol {kplan/—

. /4‘//{/ A N2 5 cheorbed i e venormalitebhn o‘[ & ,
oue [y Q,{/ wiHl (7{2)‘” Q(cmqﬁahy/lj I;oz,'
’ (_:xpam d’:«f ’lrﬂ /:?;&Z/ Ouce %'ua(j G éra_



Lz -y 2 —_1 75
~ 2 RAIR|T 68 / N
g%6"

Le. W Scelor tnarrer!

!
(Wnﬁ/d(’/ﬂuf( { 5411/7,‘”0 Merrs Come %\m Kt rewor malivethbn
d{&(&ﬁ&p&flf ‘4 _/_/WZ-/
727 o)

/-far( mm/m!; mweds'e by Ceaolr fo /Q 117/4@(.;”,2 J‘{Wlm,
/mo&{w."( w&fyf com (e ovtvCome al /ﬁc/oh'ce o/
Cetirs %"elo{r.]

g4 /[’aw(fe_ medi'edion

o Longidte an "0 %m'/{w#m{rl-#y/e " reche Wil some chirat
SF 5 ond Fe # 0 /a A vacumm.

. 5‘ caun haﬁ 6( O&ﬁrfw( Wq/((/ ﬁf/'l I/ruc< /lu'J tro ol
ficole Hu Joupe Symmchy.

¢ ”ON(M/ S o Coa/(e h preseompes %’e(dr ¢‘ g [u{c/\pw—
&Lc/ Via y
séd /.,
&4‘0&1%{ -/o Qa W‘”"ff&'/'é"‘f &A\)(,eg 60./'0;11' K %l//h/‘auf /L

¢

lef ¢, (Z de c&m’opco( ol &ﬂq_ 7Zwa (00/4 vy echinr
thduce oeam(/,'a,a mesrer e

L A‘/ Tle (usy o e lopuc o{
W-*—’, [N
7| u N\ NA-
9\ N N’A ,4., ///L

“s Ty



&

+ Lobrerhip fack
flchce. M ~ g & L\/ ~ E/qf

/
P
/Wh,}L,,Lf CSmol C‘.su.r/./ )
bLe hLndl —
Qﬂ %f ~ IL'S
3/ 74— as uruel.
P {

”0”"(”"‘// /Z{ con hact 7L0 J’Vﬁh?ly Wl(df'a/,'gk E 7_4 va/f

t, f
— ﬂj’/z/ WDI e
.th/(‘?ﬂ(,’ FS . W"/?—' M¢
Cj’l//ézr"
M
My, ~ o, ¢
/(4,0 . ((7&/1./”1/
L—/\/\)

f;hcc /Mf Can (¢ as J’nw& ar ,J’cy’ /UEV/
W g/’ﬂm‘/?‘ko can th phinciple | de



