C- The Abdus Salam e
N ¥ International Centre for Theoretical Physics (AN
ANS
- IAEA
SMR. 1832-2

SPRING SCHOOL ON SUPERSTRING THEORY
AND RELATED TOPICS

22 - 30 March 2007

Physics beyond the Standard Model and the LHC
PART 2

M. SCHMALTZ
Department of Physics
Boston University
509 Commonwealth Ave.
Boston, MA 02215
U.S.A.

Strada Costiera | |, 34014 Trieste, Italy - Tel. +39 040 2240 |1 1; Fax +39 040 224 163 - sci_info@ictp.it, www.ictp.it









(M K l‘“’ Wl yi

o.smtiu 'm;klaﬁvc-lo M,

“ension : mnlnmphums coupling fo He
@ 1%V bt it should hot 9:23:&




e T » G
j PLLE e b

+y v
H—-——lw' ,H B~ _av ¥ 2o Y™

N N
kwnehc 'mixing of Zond Y

S cannot be. forbicdion by @ Syamehry !
S ondeined tin D'HID'H which has Hhe
same Symmelry Shuchite a5 DH DK

= hes physics at | TV will have 4o
“miden{tll_n,” net geneiade & lmso S param,



oo L e .




1Sion
Dot

Standord
Medel



) the unnafuralnessof the
Higgs bi-linear moh vates
new physics at £ 17V

® the precision. EW data
severely wnsvain new physics
uplo 5TV, oven f we impose
ymmehies Like B)L vor .

), 1ot Lhéin oy };m: g
¢




- ” el . 4 i A A : SEA
\ 7 il ona JFIERTIN A g Lo 37
o o ! SR L IR | I i
SRS IR BTN § N WIENe AW B
: L EE . R T T T NGEh I e K L
e \ | i ol T,

sh Effechive field fheory wlid up 4o
A~5-10Tev (LHCeneryy)

K Noturgl (except cc.)

d Sakisfy experimental conshuinks
- Recision EW
~ Haver
- B%L vivlehon (profon decay)



we sosyeY "o chiral supecfields

QUD"LE" x3
o vedor suporfields
SUE)x SU@)x W)
® Higys chiral suparfeelds

and anomales



z‘v‘dzl(i-“d"o\\l '

Kahlerterns - K= Q':GVQ-; t .-
S\ppckldiol‘
W= s Hollp + o LHe
X QUL UE + X @He D + X LH,E®
+ L@D° +LLE® +LDD"

+LUY )" + @Ol o ..
A A




#LH, , LQDS, LLES D DS
violak L & B badly

=5 proton decayy , NN oscillations
Naudrino less clouble B decay ...




y Hallp & sl not naluml !

& 44 kdwiclly natwal :

selting =0 gives a new ymmetry
€9. R-ymmchy : QUDLE < 1

# quantum Correckions Cannot
3¢n¢rd~¢ the p~krm g

(-lu)s.hu.. touplings (n +he SM
ore also dechnically natural ,4he

syminelvy : Havor )






“Soft™ cou.plmgs which do not
w-utvoduce Qquadrahic divergences

dougino wasies M, A\, + M, NaA2 + My AaAs
Scalar magses - ‘m" §+§J+.-.
'-l

G, Ol o+, Hol,
A"‘hl"ls . Au_-.&'-”ha'-c + ... / ,
| vt ey
B-fom : B u..u., . R-postty

the sa# frms @rry Pos.hw. mass dimension



+he Soft krms can wolade Hovor anol CP
and esily wolate bowuncls |
¥ d







1. valid up o Auv > S0TeV “Y!

Z. nafual (except C.c.)
107 +uning (best case)
@
3. experimental constroints
- B L wviolehon R-pority ()
- flavor Hidden Seclor SUSY breaking (©)
= Precision EW ‘



Z (onsequen ces
- we need My ~ My {omd hening

- the higgs Mass s foo Small ’”
| LEP X : My >y 6d/



(9r+95 ) at e level

=7 My S Mz abreclevel , tnp>>t

0.08

=> want M >> M, lo werease he (og
but that Ceads fo fine kuning from
the Soft mass F



N HuHy
W=

M

‘ MSS

N

Qj:












