
the
****+**** abdus salam

££££ international centre for theoretical physics

m
i™Onau to™ SMR.1508-23

energy agsncy

SUMMER SCHOOL ON PARTICLE PHYSICS

16 June - 4 July 2003

GRAND UNIFICATION AND FERMION MASSES

S. M. BARR
Bartol Research Institute
University of Delaware

Delawarer DE
U.S.A.

strada costiera. I I - 3401 ^Trieste italy - rel.+39 04022401 I I fax +39 040224163 - scijnfo@ictp.trieste.it - www .ictp.irieste.it





G ravid ^w i "f I cal l on

Hm+S in

( 0 RerwkftWt f i t of ^

MSSH),



r * .

H ijiJktr <Lu»ve*<siflv<s

MS ?



("0
Mu

issuei

t<JuAM U



1.

TIT. I V



A, Basic

Lie.

I

ft*

••went
OSSOC.

11

1 =

(jl is A o<J
Tt am te •!

M

> II
-fwwi A "rtprtstwhham

AflOV,".



•
of

r r i c e ^ r c » J r n e ¥ f i c J f

'is

e T"' •
T, r-

I

U.= U«



N "

[I

T

, Tn

j
mi\C9Sl> ofm

p -

- I I *'

U-TU1"



Let a

n

i$ left-

SU.(S)

i A'-c

f X

fm

suft

0

(h:

*

0

O

0

0

\

o

(

m

O

k u

—
V



Now, le f -liere fee I99S

vev

<-&> =

y. of

j«;A

46.

tfl

let i"fr

- 1 /

W -

T

^

tw of-fimtj

•Uc'
d...



TiOo uvv»"fe ^ mc&s ^trm (or

l& Susy!)

= a.



n Masses



* Hj '.»i'm»(

» 20%

IEL "W»«r«

MR 7TP i?Mj



of

ZN « : W



HI CSS /./o



T h e H-t
4

- H" - H*
H

S U S V )

it
t+VPS

Cur



M

hit

n MIDIIKJ SU(f)

x* -a -3

GEM*

** *

In SO (to), 05 wt
H <M So(io)

"B.,

M



10JOJOL5L

» • • *

£ /oL ioL - » K utV" «»A = ê UR. uuJL
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