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OUTLINE

Low scale SUSY: Hierarchy problem T

breaking
Little hierarchy problem: Definite SUSY structure

Context: SUSY GUTS

T LHC 13Tev estimates:
+ Florian Staub, Kai Schmidt-Hoberg
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Fine tuning from a likelihood fit:

If vincluded as a “Nuisance” variable
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Probabilistic interpretation:
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Soft parameters?

Fine tuning sensitive to correlations between them

eg. Y. =u,m,m, ,A,B, CMSSM
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e The CMSSM - after Higgs discovery
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Soft parameters?

Fine tuning sensitive to correlations between them

Y. =u,m,m ., A, B CMSSM
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Fine tuning in the (CQMSSM

Non-universal gaugino masses

LHC 8TeV
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LHC 13 TeV

0 G production, 3 - QI ML) = (Mgt + mEIH2, m0F} = (ME]) + )2

;‘ L T 7T I L I T 717 rrv LA B B B S S L ]
B 1600 —ATLAS Preliminary = Obsarved lmi -
e Fs=13TeV,132f" == Expocted bmit (+10,)
& 1400 SS/AL chserved mit 2015 —
f = [arXiv:1507.05525) .

' All fimits at 95% CL -

1200 - . .

| < i

L ]

1000 - R

F ]

[ ]

- -

800 ‘L .

F ]

600 ]
400 — .
200 ]

800 800 1000 1200 1400 1600 1800 2000
pp = 309 0 —=bbX% icHEP 2016

S‘ :l l L I LI I LI l LI I LI ' LB ':
8 ,ew:_CMSPrwm:rl_y 13TeV 3
= I —SUS-168-014(H™), 1291 --~Expected ]
é*&eoo_— SUS-16-015 (My;), 12.9 1o —Observed -
F _SUS-16-016 (ay), 129 " i

1400f~ - SUS-15-0083 (My;), 2.3 ft* N
12C0:— j— ‘..”-'.'., - _:
1@:_ .................... ‘\' _:
00~ |
200k 1 EREE

B : | 4

ok : :

800 1000 1200 1400 1600 1800 2000

my [GeV]

2000

1500

mysp [GeV]

500

=N
o
o
o

1000

2000 3000

mgluino [GeV]



(COMSSM

2000 : T T T T T 2000
C o
] o ®
1500 : . : 1500} .
[ ] [ J
‘:t ..3. . r— P ®
: :3° > . g
o0 O oo ° l>2oo
1000} ®el !;i:iz § ;! t| = 1000 ! !8533": 'SJ
EXR °g° x. 2
L ]
. . .' . (]| E
.
500 : :. ::i g 500+ i
o
:g_ 8 1
.Q... i §. 0
0 " " " " " "
gOO 1000 1500 2000 .2500 3000 3500 400 500 1000 1500 2000 2500 3000 3500 4000
Mguino [GEV] Mguino [GeV]

(th )SUSY < (Qh ) )Observed (Qh 5 )SUSY _ (th )Obsmed

o =40, m, =125.6+3GeV




Soft parameters?

Fine tuning sensitive to correlations between them

Y. =u,m,m. ,A,B CMSSM
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Reduced fine tuning : New heavy states - higher dimension operators
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SUSY extensions of the Standard Model
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Fine tuning in the CGNMSSM  (2<0.7)

LHC8 SUSY bounds
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Fine tuning in the (C)GNMSSM  (2<0.7)
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Soft parameters?

Fine tuning sensitive to correlations between them

Y. = Hy,my, m, ., AO, Bo Soft Higgsino mass
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Higgsino mass origin

® (augino mediation
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* New SUSY breaking soft terms
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SUMMARY

O GUTs —> SUSY-GUTS (hierarchy problem)

O Fine tuning sensitive to SUSY spectrum

..scalar and gaugino focus points, Higgsino mass

P ACMSSM > 350 X A(C)MSSM > 40 (ZOO)SUSYDM

X v8TEV 13TEV?
ACGMSSM > 60 A(C YGNMMS > 20

A(C)MSSM+M' > 20 (40)SUSYDM



low energy

Is . SUSY alive ?

(hierarchy problem)

..scalar and gaugino focus points, Higgsino mass

X

X v8TEV

O Yes (just) - Well motivated SUSY models remain to be tested






