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[Cannot avoid naturalness/ﬁne-tuning]
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Problems for Weak Scale SUSY

® Baryon and Lepton Conservation not automatic

& Suppression of FCNC not automatic

s Vector-Like Higgs Supermultiplet 1 H,, H,
{1 problem

no matter-Higgs unification

3= Higgs not discovered at LEP2 s

Give up on susy! The other contenders also problematic!!
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(No decays within detector to gravitinos)



Jets + missing B
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ey ‘Missing Eneray Search

Jets + missing B

Squark-gluino-neutralino model (mLSP =0 GeV)
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Cﬁe;genofence on LSP mass
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"Min SUGRA: F ine-tuning
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SUGRA: non-universal scalar masses

High-scale boundary condition: Mo, A, B,
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So long as we are careful to break Softly Broken Supersymmetry and SU(5).
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So long as we are careful to break Softly Broken Supersymmetry and SU(5).
the supersymmetry by adding a common mass to all the matter bosons with the Dimopoulos, Georgi
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X X Weak Scale Effective Supersymmetry.
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The top squarks may be heavier or lighter than the up and charm squarks.

Naturalness Constraints in Supersymmetric
On the other hand, bounds on the masses of the first two persy

theories with Nonuniversal Soft Term:s.
generations of sleptons and squarks range between 2 and 5 TeV. Dimopoulos, Giudice

Phys.Lett. B357 (1995) 573




A Common Scalar Mass mo ?

So long as we are careful to break Softly Broken Supersymmetry and SU(5).
the supersymmetry by adding a common mass to all the matter bosons with the Dimopoulos, Georgi
same quantum numbers, this diagram is suppressed by a super-GIM mechanism. Nucl.Phys. B193 (1981) 150
Of efr ’ ' * a(3) * £(2) I
Ver= 2, oge | T2Relmg f7)+4Re(mg f7) Supergravity as the Messenger
: of Supersymmetry Breaking.
+ |mg' |23, |z%|*+ Vo + gauge terms . Hall, Lykken, Veinberg
< Phys.Rev. D27 (1983) 2359
mo

Simplest assumption to avoid FCNC

X X Weak Scale Effective Supersymmetry.
mig HI Hi+mjp HY Hy+mgQ* I +cadd Av+eriip+ - )0+ Hall, Randall

Phys.Rev.Lett. 65 (1990) 2939

The top squarks may be heavier or lighter than the up and charm squarks.

Naturalness Constraints in Supersymmetric
On the other hand, bounds on the masses of the first two persy

theories with Nonuniversal Soft Term:s.
generations of sleptons and squarks range between 2 and 5 TeV. Dimopoulos, Giudice

Phys.Lett. B357 (1995) 573
“Natural Spectrum™ is 15-20 years old




N
o
o
o

Squark-gluino-neutralino model (m

ets + MET

Jets 4+ missing B
g — qqx
q — qX

=0 GeV)

—
~
01
S

1500

squark mass [GeV]

—h
N
o)
o

1000

750

" LSP_
oy T ATLAS Preliminary

2 0 lepton 2011 combined
: | meemm CL_ Observed 95% C.L. limit

i

i
no
t i, ===« CL, median expected limit
'| H .

|

i

i

i
|
|
i
|
i
|
i
i
|
i
|
|
a
|
\

/
[
L

a
w
C
[72]
<
I
o
o
- |
©
19}

.
......
o
e,
.
‘e
e
......
"
taa,
.

i
i
i
i
i
i
i
i
i
i
i
|
i
i
i
i
i
[
i
i

“
"""""""""
.....

llil

i
i

1

DO, Run Il

—
,

&

500

250

0 250

iil-g'i | ifl

500 750 1000 1250 1500 1750 2000

gluino mass [GeV]

my < 200 GeV

Probes

not



earch in b Jets
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g — bbx 1is sub-dominant
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Further searches are underway & eagerly awaited.
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What if (Light Stop + MET) Absent?

Reduced Missing Energy Stops are Naturally Heavy
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What if (Light Stop + MET) Absent?
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What if (Light Stop + MET) Absent?
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“Naturalness

Generically a factor 10 more natural
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%ey Cl\/lissing Energy Searches
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Higgs [GeV]

SUSY ﬂ-ﬂggs
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The Excitement of the LHC

Contenders:
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New strong dynamics
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Large Extra Dimensions

Origin and scale of
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EW Symmetry Breaking We really don’t know!

'Supersymmetry will be probed deeply
in the coming months and years.
It may take a while.
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