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Introduction

Phenomenological Minimal
Supersymmetric Model (pMSSM)
uses assumptions from
experimental constraints or other
features

Reduces MSSM parameters from
105to 19

A specific set of 19 values is one
model point

Sample grid randomly for each
parameter

In Run 1: 22 analyses, 310,327
model points considered

T. Rizzo, SLAC Summer Institute 2012
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Run 1 Stop Results
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https://arxiv.org/abs/1508.06608

Stop Interpretations

m See Sara’s talk for full results of m Final states are consistent with

simplified models simplified models with tt + E’T”"SS
e O-lepton: SUSY-2016-15 (or th+ EMiss)
e 1-lepton: SUSY-2016-16 « For models where the lightest
e 2-lepton: SUSY-2016-17 third generation partners are
m 3 pMSSM scenarios in direct stop mostly partners of left-handed
pair production searches SM particle, production of light b
« Wino next-to-lightest with m; ~ m; also considered
supersymmetric partner (NLSP) .
« Non-asymptotic higgsino, 1 i : by e

higgsino lightest

supersymmetric partner (LSP)
o Well-tempered neutralino,

bino/higgsino mix

M vigosine

X5 %9

sparticle masses

\Admixture

9]

X5, X

>

X5

wino NLSP higgsino LSP bino/higgsino mix

lan Snyder (University of Oregon) December 12, 2017 4/12


https://indico.tifr.res.in/indico/contributionDisplay.py?sessionId=13&contribId=269&confId=5736
https://arxiv.org/abs/1709.04183
https://arxiv.org/abs/1711.11520
https://arxiv.org/abs/1708.03247

Parameter Values

m pMSSM-inspired simplified models: for each model vary 2 parameters
out of 19, hold rest constant

Scenario Wino NLSP Higgsino LSP Bino/higgsino mix
Models pMSSM simplified pMSSM
Mixing parameters X, /Mg ~+/6
tan 3 20 20 or 60 20
Mg [TeV] 0.9-1.2 1.2 0.7-1.3
M; [TeV] 2.2 2.2 18
Scanned mass parameters (M1, mgsr) (p, mgsr/myR) (M1, mgsr/mer)
Electroweakino masses [TeV] u==+3.0 My=DM; =15 My =2.0
My = 2M; < | < My = M, My~ —p, My < M,
Additional requirements - - 0.10 < QA% < 0.12
- - A < 100
Shottom pair production considered - considered
t, decay modes and their BR [%)] t ~ 1 (a) / (b) / (c) (a) / (b)
i, — X3 <5 ~ 25/~ 45/~ 33 <10/< 10
T, bYe ~65 ~ 50/~ 10/~ 33 ~ 50/~ 10
i, — X3 ~ 30 ~ 25/~ 45/~ 33 ~ 20/~ 40
i, — X3 - - ~ 20/~ 40
by decay modes and their BR [%) b, ~ 1, - by ~ by,
b, — bX) <5 <5
by ot ~65 - ~ 85
by — bX9 ~30 - <5
b, — bX3 - - <5
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Wino-NLSP pMSSM Model

m Motivated by models with gauge » z o, w
unification at GUT scale (e.g. >"”§'/"€‘ u >"T/'{‘ v
cMSSM and mSUGRA) S~ T

i X1 i Xi
LSP is bino-like (mass=/;) ’ N Eb”'

NLSP is wino-like (mass=Mx) b

e Set M, =2M;, IT7~t1 > M ’ Pt &w:’_/: qq,
e Scan My and mgg, >x:;_ b
o Allowed decays: R i\ﬁt;”’ .
» i —t73 — h/Z79, maximum o boa
33%, Z/h depends on sign of u o ey e
> t1 — bZ‘]i g ’ : * Il vigosino
> # — 79 also considered E E o E
where m; = my, + My H ! !
1 1
1 1
1 |

S0 ok <0 \Admixture
=

| wino NLSP, higgsino LSP bino/higgsino mix
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Wino-NLSP pMSSM Results

m Recall M, =2M; and m; > M

e When Mo is small, low
1

sensitivity to My

0-lepton
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https://arxiv.org/abs/1709.04183
https://arxiv.org/abs/1708.03247

Non-Asymptotic Higgsino Model

m "Natural” model: low-mass stops = Reconstructing soft lepton is
important for right-handed
scenario

and higgsino-like LSP
m Scan u, (Mgg /Mm;g)
m Assumes 3 sets of branching
ratios
° ;1 — t}?g
° ?1 — tf{?
o ?1 — b}ai
m Branching ratio (33%, 33%, 33%)
 pMSSM model with # mostly
consisting of t, and tanf3 =60
m Branching ratio (45%, 10%, 45%)
e pMSSM model with mg;3 < Mg
m Branching ratio (25%, 50%, 25%)
e pMSSM model with m;5 < mg;3
and tanf =20

lan Snyder (University of Oregon)
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Non-Asymptotic Higgsino Results

0-lepton

- Higgsino LSP Model: Tf, production, m;: = m;+5 GeV, my = my=+10 GeV
1 - e < 800 : T ]
o L. > ATLAS T, B ged, ]
L,bi i1 _f() e O, 700F Vs=13 TeV, 36.1 fb" Lwg penpzr
- mi » ]
8 | 1 Il Hicgsivo g Limits at 95% CL B 7 7 E
2 1 B00F — Observed limit T, small tans: 45, 10, 45)%
g ! Expected limit (+10,,) T, large tang: (33,33, 33)% 1
o =% 1 : 500! | —T=T (large tanp) —T=T,  7,:(5.50,25% E
E — 1 SRA+SRB+SRC+SRD E
H :
@ 1 \Admixture E
% ! E
1 . E
wino NLSP :_higgsino LSP | bino/higgsino mix El

00

)
=

900 1000 1
m; G

1-lepton, Am(%, %) varied up to 30 GeV 1-lepton

Higgsino LSP model: t{; production, my = 150 GeV/

[T

Higgsino LSP model: Tf, production, m = m;++5 GeV, my = m;++10 GeV

H ATLAS ] 3 700F Arias] R SAMSRRRAR
25 : s=13TeV,36.1fb" J o] F Vs=13TeV,36.1fb W Rz

i Limit at 95% CL ] = BOOL Limit at 95% CL o

{ bserved limit | é ) —— Obiserved limit -

1 E

20

xpected limit (+10,,,)
i1,

S
v
9O,
ET%«
e
£
<

151 1, (arge tanp) é é
C ~ bR, ] n
10( g -wil X -ndzi =
r s o, @) = 3 E
£ T, smalltanfi (@45, 10, 45% 1
5 L large tanf: (33,33, 33%
£ . (25,50, 25)% ] % |
O e 3 10054 | | I | L
600 700 800 900 1000 1100 1200 1300 1400 400 500 600 700 800 900 1000

m- i [GeV] My [GeV]

yder versity of Oregol December 12, 2017 9/12



https://arxiv.org/abs/1711.11520
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https://arxiv.org/abs/1711.11520

Well-tempered neutralino pMSSM Model

m Provides a viable dark-matter &, 107
candidate
e Neutralino annihilation rate
consistent with dark-matter relic
density (0.10 < QH? < 0.12)

m LSP is a mix of bino and higgsino 10? W Wike LSP
to address naturalness ATLAS M Biike LSP
. | After ATLAS Run 1 Il RHlike LSP
m Electrowinos are compressed, ot v
20-50 GeV of lightest state m(K)) [GeV]
. |====- B
= SM nggs mass £, A : i, (by) -Em
g 1 M Hogsino
m Scan My, (mgz /myg) : ! :
é X% : :
g ' I
! L BXAG e
X1 |
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Well-tempered neutralino pMSSM Results
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Conclusions

3 interpretations from direct stop pair production with 0, 1, and 2
lepton final states

pMSSM-inspired simplifed models were designed based on the
Run-1 pMSSM and Run-2 simplifed models results
New limits set for each of the models
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