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Introduction

The Minimal Supersymmetric Standard Model
Chiral supermultiplets

Name Symbol spin 0 spin 1/2 (SU(3)C ,SU(2)L,U(1)Y )

squarks,quarks Q (ũL, d̃L) (uL,dL)
�

3,2, 1
6

�

(×3 families) ū ũ∗R u†
R

�

3̄,1,− 2
3

�

d̄ d̃∗R d†
R

�

3̄,1, 1
3

�

sleptons,leptons L (ν̃ , ẽL) (ν , eL)
�

1,2,− 1
2

�

(×3 families) ē ẽ∗R e†
R (1,1, 1)

Higgses, Higgsinos Hu (H+u ,H0
u ) (eH+u , eH0

u )
�

1,2, 1
2

�

Hd (H0
d ,H−d ) (eH0

d , eH−d )
�

1,2,− 1
2

�

Gauge supermultiplets

Name spin 1/2 spin 1 (SU(3)C ,SU(2)L,U(1)Y )

gluino,gluon g̃ g (8,1, 0)
winos, W bosons fW±

fW 0 W± W 0 (1,3, 0)
bino, B boson eB0 B0 (1,1, 0)
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Introduction

The MSSM
É Superpotential W = heHdLē+ hdHdQd̄+ huQHuUc −µHuHd
É Soft SUSY-breaking mass and interaction terms for MSSM scalars

Lsoft−breaking =m2
Hu

H†
u Hu+m2

Hd
H†

d Hd +m2
QQ†Q+m2

LL†L

+m2
uũ∗RũR+m2

d d̃∗Rd̃R+m2
e ẽ∗R ẽR

+
�

TeHdLẽ∗R+TdHdQd̃∗R+TuQHuũ∗R+BµHuHd + h.c.
�

É SUSY-soft-breaking gauginos masses

LG =
1
2

�

M1B̃B̃+M2W̃ W̃ +M3g̃g̃
�

+ h.c.

A few phenomenological features
É After EWSB, gauginos and higgsinos mix to form the neutralinos (χ̃ 0

1,2,3,4) and the
charginos (χ̃±1,2).

É Higgs sector is a two Higgs-doublet (2HDM) of type-II. Physical spectrum is
composed of two neutral CP-even Higgs(h and H), one neutral CP-odd Higgs (A) and
two charged Higgses (H±).

É The light Higgs mass is predicted in the MSSM. Tree level upper bound of mZ, however
radiative corrections are very important and allow to reach the observable value.
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Introduction

Patterns of soft SUSY-breaking masses
Unified models

É Assume a specific mechanism of soft
SUSY-breaking.

É Impose universality conditions on the
soft SUSY-breaking terms at some high
scale, e.g. GUT scale.

É Example: CMSSM, NUHM1,
mAMSB, . . ..
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Phenomenological
scenario

É Do not impose a specific structure at
the high scale, very large number of
parameters.

É Consider “reasonable” assumptions
based on current measurements.

É No new sources of CP-violation, no
new sources of FCNC, first and second
generation universality.

É phenomenological MSSMn (pMSSMn)
where n is the number of parameters
[hep-ph/9901246, hep-ph/0211331].
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Where is SUSY now?

LHC constraints
É Intense campaign of searches for SUSY

signatures both from ATLAS and CMS.

É See talks by F. Lacroix (CMS),
T. Yamanaka (ATLAS) and F. Legger
(ATLAS) for more information on the
experimental searches.
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MSUGRA/CMSSM 0-3 e, µ /1-2 τ 2-10 jets/3 b Yes 20.3 m(q̃)=m(g̃) 1507.055251.85 TeVq̃, g̃

q̃q̃, q̃→qχ̃0
1 0 2-6 jets Yes 13.3 m(χ̃0

1)<200 GeV, m(1st gen. q̃)=m(2nd gen. q̃) ATLAS-CONF-2016-0781.35 TeVq̃

q̃q̃, q̃→qχ̃0
1 (compressed) mono-jet 1-3 jets Yes 3.2 m(q̃)-m(χ̃0

1)<5 GeV 1604.07773608 GeVq̃

g̃g̃, g̃→qq̄χ̃0
1 0 2-6 jets Yes 13.3 m(χ̃0

1)=0 GeV ATLAS-CONF-2016-0781.86 TeVg̃

g̃g̃, g̃→qqχ̃±1→qqW±χ̃0
1 0 2-6 jets Yes 13.3 m(χ̃0

1)<400 GeV, m(χ̃±)=0.5(m(χ̃0
1)+m(g̃)) ATLAS-CONF-2016-0781.83 TeVg̃

g̃g̃, g̃→qq(ℓℓ/νν)χ̃0
1 3 e, µ 4 jets - 13.2 m(χ̃0

1)<400 GeV ATLAS-CONF-2016-0371.7 TeVg̃

g̃g̃, g̃→qqWZχ̃0
1 2 e, µ (SS) 0-3 jets Yes 13.2 m(χ̃0

1) <500 GeV ATLAS-CONF-2016-0371.6 TeVg̃
GMSB (ℓ̃ NLSP) 1-2 τ + 0-1 ℓ 0-2 jets Yes 3.2 1607.059792.0 TeVg̃
GGM (bino NLSP) 2 γ - Yes 3.2 cτ(NLSP)<0.1 mm 1606.091501.65 TeVg̃
GGM (higgsino-bino NLSP) γ 1 b Yes 20.3 m(χ̃0

1)<950 GeV, cτ(NLSP)<0.1 mm, µ<0 1507.054931.37 TeVg̃
GGM (higgsino-bino NLSP) γ 2 jets Yes 13.3 m(χ̃0

1)>680 GeV, cτ(NLSP)<0.1 mm, µ>0 ATLAS-CONF-2016-0661.8 TeVg̃
GGM (higgsino NLSP) 2 e, µ (Z) 2 jets Yes 20.3 m(NLSP)>430 GeV 1503.03290900 GeVg̃
Gravitino LSP 0 mono-jet Yes 20.3 m(G̃)>1.8 × 10−4 eV, m(g̃)=m(q̃)=1.5 TeV 1502.01518865 GeVF1/2 scale

g̃g̃, g̃→bb̄χ̃0
1 0 3 b Yes 14.8 m(χ̃0

1)=0 GeV ATLAS-CONF-2016-0521.89 TeVg̃

g̃g̃, g̃→tt̄χ̃0
1 0-1 e, µ 3 b Yes 14.8 m(χ̃0

1)=0 GeV ATLAS-CONF-2016-0521.89 TeVg̃
g̃g̃, g̃→bt̄χ̃+1 0-1 e, µ 3 b Yes 20.1 m(χ̃0

1)<300 GeV 1407.06001.37 TeVg̃

b̃1b̃1, b̃1→bχ̃0
1 0 2 b Yes 3.2 m(χ̃0

1)<100 GeV 1606.08772840 GeVb̃1

b̃1b̃1, b̃1→tχ̃±1 2 e, µ (SS) 1 b Yes 13.2 m(χ̃0
1)<150 GeV, m(χ̃±1 )= m(χ̃0

1)+100 GeV ATLAS-CONF-2016-037325-685 GeVb̃1

t̃1 t̃1, t̃1→bχ̃±1 0-2 e, µ 1-2 b Yes 4.7/13.3 m(χ̃±1 ) = 2m(χ̃0
1), m(χ̃0

1)=55 GeV 1209.2102, ATLAS-CONF-2016-077117-170 GeVt̃1 200-720 GeVt̃1

t̃1 t̃1, t̃1→Wbχ̃0
1 or tχ̃0

1 0-2 e, µ 0-2 jets/1-2 b Yes 4.7/13.3 m(χ̃0
1)=1 GeV 1506.08616, ATLAS-CONF-2016-07790-198 GeVt̃1 205-850 GeVt̃1

t̃1 t̃1, t̃1→cχ̃0
1 0 mono-jet Yes 3.2 m(t̃1)-m(χ̃0

1)=5 GeV 1604.0777390-323 GeVt̃1

t̃1 t̃1(natural GMSB) 2 e, µ (Z) 1 b Yes 20.3 m(χ̃0
1)>150 GeV 1403.5222150-600 GeVt̃1

t̃2 t̃2, t̃2→t̃1 + Z 3 e, µ (Z) 1 b Yes 13.3 m(χ̃0
1)<300 GeV ATLAS-CONF-2016-038290-700 GeVt̃2

t̃2 t̃2, t̃2→t̃1 + h 1 e, µ 6 jets + 2 b Yes 20.3 m(χ̃0
1)=0 GeV 1506.08616320-620 GeVt̃2

ℓ̃L,R ℓ̃L,R, ℓ̃→ℓχ̃0
1 2 e, µ 0 Yes 20.3 m(χ̃0

1)=0 GeV 1403.529490-335 GeVℓ̃
χ̃+1 χ̃

−
1 , χ̃+1→ℓ̃ν(ℓν̃) 2 e, µ 0 Yes 13.3 m(χ̃0

1)=0 GeV, m(ℓ̃, ν̃)=0.5(m(χ̃±1 )+m(χ̃0
1)) ATLAS-CONF-2016-096640 GeVχ̃±

1
χ̃+1 χ̃

−
1 , χ̃+1→τ̃ν(τν̃) 2 τ - Yes 14.8 m(χ̃0

1)=0 GeV, m(τ̃, ν̃)=0.5(m(χ̃±1 )+m(χ̃0
1 )) ATLAS-CONF-2016-093580 GeVχ̃±

1
χ̃±1 χ̃

0
2→ℓ̃Lνℓ̃Lℓ(ν̃ν), ℓν̃ℓ̃Lℓ(ν̃ν) 3 e, µ 0 Yes 13.3 m(χ̃±1 )=m(χ̃0

2), m(χ̃0
1)=0, m(ℓ̃, ν̃)=0.5(m(χ̃±1 )+m(χ̃0

1)) ATLAS-CONF-2016-0961.0 TeVχ̃±
1 , χ̃

0
2

χ̃±1 χ̃
0
2→Wχ̃0

1Zχ̃0
1 2-3 e, µ 0-2 jets Yes 20.3 m(χ̃±1 )=m(χ̃0

2), m(χ̃0
1)=0, ℓ̃ decoupled 1403.5294, 1402.7029425 GeVχ̃±

1 , χ̃
0
2

χ̃±1 χ̃
0
2→Wχ̃0

1h χ̃0
1, h→bb̄/WW/ττ/γγ e, µ, γ 0-2 b Yes 20.3 m(χ̃±1 )=m(χ̃0

2), m(χ̃0
1)=0, ℓ̃ decoupled 1501.07110270 GeVχ̃±

1 , χ̃
0
2

χ̃0
2χ̃

0
3, χ̃0

2,3 →ℓ̃Rℓ 4 e, µ 0 Yes 20.3 m(χ̃0
2)=m(χ̃0

3), m(χ̃0
1)=0, m(ℓ̃, ν̃)=0.5(m(χ̃0

2)+m(χ̃0
1)) 1405.5086635 GeVχ̃0

2,3
GGM (wino NLSP) weak prod. 1 e, µ + γ - Yes 20.3 cτ<1 mm 1507.05493115-370 GeVW̃
GGM (bino NLSP) weak prod. 2 γ - Yes 20.3 cτ<1 mm 1507.05493590 GeVW̃

Direct χ̃+1 χ̃
−
1 prod., long-lived χ̃±1 Disapp. trk 1 jet Yes 20.3 m(χ̃±1 )-m(χ̃0

1)∼160 MeV, τ(χ̃±1 )=0.2 ns 1310.3675270 GeVχ̃±
1

Direct χ̃+1 χ̃
−
1 prod., long-lived χ̃±1 dE/dx trk - Yes 18.4 m(χ̃±1 )-m(χ̃0

1)∼160 MeV, τ(χ̃±1 )<15 ns 1506.05332495 GeVχ̃±
1

Stable, stopped g̃ R-hadron 0 1-5 jets Yes 27.9 m(χ̃0
1)=100 GeV, 10 µs<τ(g̃)<1000 s 1310.6584850 GeVg̃

Stable g̃ R-hadron trk - - 3.2 1606.051291.58 TeVg̃
Metastable g̃ R-hadron dE/dx trk - - 3.2 m(χ̃0

1)=100 GeV, τ>10 ns 1604.045201.57 TeVg̃

GMSB, stable τ̃, χ̃0
1→τ̃(ẽ, µ̃)+τ(e, µ) 1-2 µ - - 19.1 10<tanβ<50 1411.6795537 GeVχ̃0

1

GMSB, χ̃0
1→γG̃, long-lived χ̃0

1 2 γ - Yes 20.3 1<τ(χ̃0
1)<3 ns, SPS8 model 1409.5542440 GeVχ̃0

1

g̃g̃, χ̃0
1→eeν/eµν/µµν displ. ee/eµ/µµ - - 20.3 7 <cτ(χ̃0

1)< 740 mm, m(g̃)=1.3 TeV 1504.051621.0 TeVχ̃0
1

GGM g̃g̃, χ̃0
1→ZG̃ displ. vtx + jets - - 20.3 6 <cτ(χ̃0

1)< 480 mm, m(g̃)=1.1 TeV 1504.051621.0 TeVχ̃0
1

LFV pp→ν̃τ + X, ν̃τ→eµ/eτ/µτ eµ,eτ,µτ - - 3.2 λ′311=0.11, λ132/133/233=0.07 1607.080791.9 TeVν̃τ

Bilinear RPV CMSSM 2 e, µ (SS) 0-3 b Yes 20.3 m(q̃)=m(g̃), cτLS P<1 mm 1404.25001.45 TeVq̃, g̃
χ̃+1 χ̃

−
1 , χ̃+1→Wχ̃0

1, χ̃
0
1→eeν, eµν, µµν 4 e, µ - Yes 13.3 m(χ̃0

1)>400GeV, λ12k,0 (k = 1, 2) ATLAS-CONF-2016-0751.14 TeVχ̃±
1

χ̃+1 χ̃
−
1 , χ̃+1→Wχ̃0

1, χ̃
0
1→ττνe, eτντ 3 e, µ + τ - Yes 20.3 m(χ̃0

1)>0.2×m(χ̃±1 ), λ133,0 1405.5086450 GeVχ̃±
1

g̃g̃, g̃→qqq 0 4-5 large-R jets - 14.8 BR(t)=BR(b)=BR(c)=0% ATLAS-CONF-2016-0571.08 TeVg̃

g̃g̃, g̃→qqχ̃0
1, χ̃0

1 → qqq 0 4-5 large-R jets - 14.8 m(χ̃0
1)=800 GeV ATLAS-CONF-2016-0571.55 TeVg̃

g̃g̃, g̃→tt̄χ̃0
1, χ̃0

1 → qqq 1 e, µ 8-10 jets/0-4 b - 14.8 m(χ̃0
1)=700 GeV ATLAS-CONF-2016-0941.75 TeVg̃

g̃g̃, g̃→t̃1t, t̃1→bs 1 e, µ 8-10 jets/0-4 b - 14.8 625 GeV<m(t̃1)<850 GeV ATLAS-CONF-2016-0941.4 TeVg̃
t̃1 t̃1, t̃1→bs 0 2 jets + 2 b - 15.4 ATLAS-CONF-2016-022, ATLAS-CONF-2016-084410 GeVt̃1 450-510 GeVt̃1

t̃1 t̃1, t̃1→bℓ 2 e, µ 2 b - 20.3 BR(t̃1→be/µ)>20% ATLAS-CONF-2015-0150.4-1.0 TeVt̃1

Scalar charm, c̃→cχ̃0
1 0 2 c Yes 20.3 m(χ̃0

1)<200 GeV 1501.01325510 GeVc̃

Mass scale [TeV]10−1 1

√
s = 7, 8 TeV

√
s = 13 TeV

ATLAS SUSY Searches* - 95% CL Lower Limits
Status: August 2016

ATLAS Preliminary√
s = 7, 8, 13 TeV

*Only a selection of the available mass limits on new
states or phenomena is shown.
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Where is SUSY now?

LHC constraints

É A proper interpretation of current
results in terms of MSSM parameter
space depends strongly on the
hierarchy of masses between the
different SUSY particles.

É Different hierarchies implies different
decay rate. Some configuration results
in difficult experimentally accessible
region (e.g. compressed regions).

É Assumptions that results in the near
degeneracy of some states (e.g. first two
generation squarks), strongly influence
the constraints.

É If using a simplified model, dependence
on its assumptions (BRs, mass of the
other sparticles etc.).
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Where is SUSY now?

LHC constraints ... but not only
Indirect measurements
É (g− 2)µ. 3.4σ discrepancy may be

explained with O (100) GeV smuons.
É MW ,MZ, Mh and EWPO.
É Flavor physics observables (Bs→µµ,

b→ sγ , . . .).

Dark matter
É Relic density constraint especially

important, if assuming that the χ̃ 0
1 is

the only DM component.
É Strong constraint from direct detection

experiment; complementary to the
LHC searches.

É Indirect detection constraints can be
important according to the neutralino
composition, however large
uncertainties in the modeling of the
signal.
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Where is SUSY now?

Where is SUSY now?

Global likelihood studies
É Define a simplified model based on reasonable assumptions and a minor number of

free parameters.
É Use of the available collider data, electro-weak precision observables and DM

constraint to fit the best value and the likelihood profile of the model parameters.
É Effectively implement interplay between different searches (e.g. collider vs direct

detection for DM).

Experimental constraints

SUSY models
Fitting

framework

Best fit point

Allowed parameter range
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Where is SUSY now?

MSSM scenarios

GUT Models
CMSSM

m0,m1/2,A0, tanβ

SU(5)

m1/2,m5̄,m10,mHu
,mHd

,A0, tanβ

mAMSB

m0,m3/2, tanβ

others, e.g NUHM1, NUHM2, ...

É Introduce correlation between the
colored and uncolored sectors.

[1312.5250,1408.4060,1610.10084,1610.10084]

pMSSM10
M1,M2,M3

mq̃1,2
,mq̃3

,ml̃
A

MA, tanβ,µ

pMSSM19
M1,M2,M3

mQ̃1,2
,mQ̃3

,mũR ,̃cR
,md̃R ,̃sR

,mt̃R
,mb̃R

mL̃1,2
,mL̃3

,m ˜e,µ,mτ̃

At,Ab,Aτ
MA, tanβ,µ

[1504.03260],[1508.06608,1605.09502,
1608.05379]
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GUT models

GUT models
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GUT models

CMSSM
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CMSSM: best fit, 1σ , 2σ

stau coann.

A/H-funnel

hybrid

χ̃±1  coann.

stop coann.

focus point

h-funnel Z-funnel

We have several different mechanism
at play.

1. τ̃-coannihilation
χ0

1

τ̃

τ

τ

Z/γ

É Leading mechanism when the
mass difference between the τ̃
and the χ̃ 0

1 is of the order of a
few GeV.

É χ̃ 0
1 is Bino-like.

É Also τ̃− τ̃ annihilation
important in this scenario.
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GUT models

CMSSM
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CMSSM: best fit, 1σ , 2σ

stau coann.

A/H-funnel

hybrid

χ̃±1  coann.

stop coann.

focus point

h-funnel Z-funnel

We have several different mechanism
at play.

2. H/A-funnel.
χ0

1

χ0

1

H/A

τ, b, t, . . .

τ̄ , b̄, t̄, . . .

É χ̃ 0
1 is Bino-like.

É Mass degeneracy condition:
2 · χ̃ 0

1 ≈MA/MH .
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GUT models

CMSSM
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CMSSM: best fit, 1σ , 2σ

stau coann.

A/H-funnel

hybrid

χ̃±1  coann.

stop coann.

focus point

h-funnel Z-funnel

We have several different mechanism
at play.

3. Focus point.

χ0
1

χ0
1

W+

W−

χ±

1

É Region where RGEs have
focussing properties.

É We have that µ≈M1, sizable
Higgsino component of the
χ̃ 0

1 .
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GUT models

SU(5) boundary conditions
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mẽR
mµ̃L

mµ̃R
mτ̃1

mτ̃2
mq̃L

mq̃R
mt̃1

mt̃2
mb̃1

mb̃2
mg̃

0.1

1.0

10.0

Pa
rt

ic
le

 M
as

se
s 

[T
eV

]

Low-energy supersymmetry facing LHC constraints Emanuele A. Bagnaschi (DESY) 13 / 21



Phenomenological models

Phenomenological models
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Phenomenological models

pMSSM10 mass spectrum
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É Poor determination of the mass of colored sparticles (only lower bound from LHC
searches).

É Larger freedom allow to fulfill the (g− 2)µ constraint without being in tension with
the LHC searches.

É Improved fit with respect to the GUT models.
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Phenomenological models

The (g− 2)µ constraint

1 0 1 2 3 4 5
∆
(
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) 1e 9
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CMSSM
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χ
2

Model χ 2/ndof p-value

CMSSM 32.8/24 11 %
NUHM1 31.1/23 12 %
NUHM2 30.3/22 11 %
pMSSM10 20.5/18 31 %

É 3.5σ discrepancy between the SM
(g− 2)µ value and the measured one.

É In CMSSM,NUHM1 and NUHM2
there is a tension between the (g− 2)µ
and LHC constraints from direct
searches, due the universality relations.

É In the pMSSM10 we are able to fit
perfectly the (g− 2)µ.

É Impact of LHC8EWK constraint
limited.
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Phenomenological models

Perspectives for discovery at LHC run 2
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Phenomenological models

Interplay between collider and direct detection
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Phenomenological models

pMSSM19
É ATLAS pMSSM19 scan vs 7/8 TeV

searches.
É Flat-prior random-sampling. Upper

and lower bound chosen to maximize
coverage of the parameter space
accessible to the LHC [1508.06608].
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ATLAS

É SUSY-AI : use results from the ATLAS
scan to implement the constraints from
the available searches using
machine-learning
method [1605.02797].
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Phenomenological models

pMSSM19

É Exclusion power of the 13 TeV data
from Barr et al [1605.09502].

É Use the models previously found to be
allowed by the ATLAS study.

É Exclude a further 15.7% model points
from the set that survived from Run 1
searches.
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É Barr et al [1608.05379],
complementarity with DM.
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Conclusions

Conclusions

É Completely covering Supersymmetry at LHC is difficult,
even for the simplest case of the MSSM.

É Strong dependence of the spectrum (and of the
signatures) on the theoretical assumptions of the scenario.

É GUT models unable to fit (g− 2)µ anymore due to the
LHC constraints on sparticle production.

É Interesting complementarity with DM direct-detection
searches.

É Countless other studies not covered in this talk.
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Higgs mechanism in the MSSM
É Tree level Higgs scalar potential (m2

u =m2
Hu
+ |µ|2 and m2

d =m2
Hd
+ |µ|2)

V0 =m2
u

�
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2
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2
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u +h.c.)+
g2+ g′2
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�H0
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É The two Higgs doublet are supposed to acquire a v.e.v. different from zero
É Decomposition of the fields

H0
u =

1
p

2
(vu+ Su+ iPu) , H0

d =
1
p

2
(vd + Sd + iPd)

É Diagonalization of the pseudoscalar mass matrix (rotation angle β) give a would-be
Goldstone boson eaten by the Z and a pseudoscalar state with a mass

m2
A =

Bµ
cosβ sinβ

É Same diagonalization angle for the charged Higgs matrix
É Pseudoscalar couplings to quarks and leptons are given by

gAuu = cotβ
mu

v
, gAdd,Aee = tanβ

md,e

v
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Higgs mechanism in the MSSM
É Mass matrix for the scalar sector (m2

u and m2
d replaced by a combination of m2

A and
tanβ)

M0 =
�

m2
A sin2β+m2

Z cos2β −(m2
A+m2

Z) sinβcosβ
−(m2

A+m2
Z) sinβcosβ m2

A cos2β+m2
Z sin2β

�

É Diagonalization angle α. m2
h ≤m2

Z cos2(2β) at tree level.

tan2α=
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m2
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tan2β

É
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1
2
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q

(m2
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Z)
2+ 4m2

Zm2
A sin2(2β)

�

É Scalar coupling to the gauge bosons: ghVV =
2m2

V
v sin(β−α), gHVV =

2m2
V

v cos(β−α)
É Scalar couplings to the quarks and leptons are given by

ghuu =
cosα
sinβ

mu

v
, ghdd,hee =−

sinα
cosβ

md,e

v

gHuu =
sinα
sinβ

mu

v
, gHdd,hee =

cosα
cosβ

md,e

v
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The framework
É Frequentist fitting framework written

in Python/Cython and C++.
É We use SLHA standard as an interface

between the external codes that are
used to compute the spectrum and the
observables.

É The Multinest algorithm is used to
sample the parameter space.

Parameter Range Number of
segments

M1 (-1 , 1 ) TeV 2
M2 ( 0 , 4 ) TeV 2
M3 (-4 , 4 ) TeV 4
mq̃ ( 0 , 4 ) TeV 2
mq̃3

( 0 , 4 ) TeV 2
m

l̃
( 0 , 2 ) TeV 1

MA ( 0 , 4 ) TeV 2
A (-5 , 5 ) TeV 1
µ (-5 , 5 ) TeV 1

tanβ ( 1 , 60) 1

Total number of boxes 128

Codes
Spectrum generation

SoftSUSY

Higgs sector and (g− 2)µ
FeynHiggs, Higgssignals, Higgsbounds

B-Physics
SuFla, SuperISO

EW precision observables
FeynWZ

Dark matter
MicrOMEGAs, SSARD
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SU(5) GUT
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É SU(5) boundary conditions for soft
SUSY-breaking terms.

– (qL,uc
L, ec

L)i ∈ 10i

– (`L,dc
L)i ∈ 5̄i

– Hu ∈ 5i, Hu ∈ 5̄i

– Universal trilinear A0.

– tanβ.
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SU(5): best fit, 1σ, 2σ
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SU(5) GUT
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SU(5): best fit, 1σ, 2σ

ũR→ χ̃0
1q ũR→ g̃q

É CMS simplified models, 100%
BR q̃→ qχ̃ 0

1 .

É ũL and d̃L decays on other
hand mainly in χ̃± + q

′
.

É We implemented our own
recasting of the analysis.
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SU(5) GUT
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mAMSB
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É SUSY breaking via loop-induced
super-Weyl anomaly.

É Pure AMSB unrealistic (tachionic
sleptons), add a term m0.

É Three parameters: m0, m3/2 and tanβ.

É Sign of µ is also free.
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mAMSB: W̃ best fit, H̃ best fit, 1σ, 2σ
LSP composition: W̃, Mixed, H̃
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pMSSM10 best fit point
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Parameter Best-fit

M1 170 GeV
M2 170 GeV
M3 2600 GeV
mq̃ 2880 GeV
mq̃3

4360 GeV
ml̃ 440 GeV
MA 2070 GeV
A 790 GeV
µ 550 GeV

tanβ 37.6

É Heavy Higgses, squarks, gluinos are relatively unconstrained.
É Left-handed fermion decay chains evolve via χ̃±1 and χ̃ 0

2 .

É Sleptons are at less than 1 TeV.
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Physical mass planes for the colored sparticles
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pMSSM10 w LHC8: best fit, 1σ, 2σ

pMSSM10 w/o LHC8: best fit, 1σ, 2σ
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pMSSM10 w LHC8: best fit, 1σ, 2σ

pMSSM10 w/o LHC8: best fit, 1σ, 2σ
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Higgs physics
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pMSSM10 w LHC8: best fit, 1σ, 2σ

pMSSM10 w/o LHC8: best fit, 1σ, 2σ
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É pMSSM10 likelihood is very similar to the experimental value smeared by the
theoretical uncertainty as given by FeynHiggs.

É Lower value of tanβ are disfavored at the 68% CL by LHC8EWK , (g− 2)µ and DM
constraints

É The constraints interplay with the choice of a single soft SUSY-breaking
mass-parameter for the sleptons.
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