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Basic Mechanism

Mggrsy ~ Mpw
Mglsy ~ Mpw < Mgsy




E.g., hidden sector is a SM singlet S

MSSM —

LSPyssy——

Y3

S = light fermion, e.g, axino

W

Missing energy
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SM1 SM3
LSP / :
MSSM w Invisible particle
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@ Aside: Stealth SUSY is not compressed SUSY

Heavy invisible particle




@ Aside: Stealth SUSY is not compressed SUSY

Momentum Spectra for Compressed SUSY Momentum Spectra for Stealth SUSY
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An example model
2 PortakY,Y 5 -+ 5 under SM SU(5)
~ Model: )
W =ASYY + mgS? + myYY

M is taken to be 100 GeV

< Soft mass of S is generated at one-loop (in gauge
- medidtony




W =ASYY + mgsS? + myYY

SYY

m =100 GeV mz = 100 GeV




@ Integrating out "messengers” Y’s,
@ Portal in Ao, G g
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Spectrum and decay chain
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Zoo of stealth SUSY models

m K
W= "5 4 55 S L+ pH, o
S Hu Hd: 2 - 3 +Qi—k,u :

Mix singlino and higgsino; singlet and higgs

SYY

m = 100 GeV mz = 100 GeV
A=0.2 Msq = 91 GeV

my = 1000 GeV .. =2x%x10"7 GeV
. T



Zoo of stealth SUSY models

Baryonportal: TV 5 Aijk

M




= R
B ------------
- Ql‘}' u d,
W R
..... —
g < 1.5 TeV Ms S 900GeVsin i (
::::::::::::?" ..... R . i <700 GeV
27, : .
? L m2 < _snf
\/mlli,1 +mZ < 600GeV(1 Y
< 400 GeV
natural SUSY ' decoupled SUSY

Papucci, Ruderman, Weiler
2011

log (A/TeV) _1( mp ) A-1\ ~1/2
3 120GeV/ \ 20% '



Constraints on gluino

Almost any natural SUSY models where gluino decays frequently produce
top quarks, or significantly missing energy, or a high mulitplicity of high-pT
objects is excluded for gluino mass at least up to ~ 1 TeV.

Evans, Kats, Shih and Strassler 2013
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Constraints on stops




Constraints from Higgs couplings:
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Contours of maximal Xt allowed by two physical masses
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Contours of minimal Xt allowed by Higgs couplings (at 95 %)
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X.mx allowed by stop masses <
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Simplified models of stops in Stealth SUSY : Many jets in the final state

Nearly degenerate in masses

gg (or bb) gg (or bb)
(off shell?) ¢

RN IR
Dijet resonances o
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soft and invisible
g g (or bb) g g (or bb)
b W+ q W,Z, ht*)




Simplified models of Stealth SUSY (stops): Many jets in the final state

Nearly degenerate in masses

jets are softer
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Simplified models of Stealth SUSY (stops): Many jets in the final state | jets are softer

Nearly degenerate in masses \L
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CMS Top-12-041: Measurement of jet multiplicity in dileptonic top pair production

CMS Preliminary, 19.6 fo' at Vs = 8 TeV
| | | | | | | |

2]
§ 10’ Dilepton Combined p'> 30 GeV
w 10 e Data
s I it Signal
10 = tt Other
A I Single Top . . o
10 W v Stops in stealth scenario with mass
10° Bz = below 500 GeV could contribute to
10° the final two bins at the order of the
10 observed events

1.5

.
- e
1111

op—




Summary

< Hidden sectors could modify the SUSY decay chains
and topologies of final state dramatically

< Itis important to set limits on simplified models with
hidden sector such as stealth SUSY




Thank you!







Search Data (fb™1) Reference
ATLAS 2-6 jets + large Kt 20.3 [16]
ATLAS 7-10 jets + low Hr 20.3 18]
CMS jets + Hr 19.5 [17]
ATLAS 6-7 high-pr jets 20.3 120]
CMS black holes (BH) 12.1 our re-analysis of [21]

(see section 3.2)




Multi-jet 4+ flavour stream

Multi-jet + M? stream
Identifier 8j50 9j50 > 10§50 780 > 8j80 > 8j50 | >9j50 | > 10j50
Jet |n| < 2.0 < 2.0 < 2.8
Jet pr > 50 GeV > 80 GeV > 50 GeV
Jet count =38 =9 > 10 =7 > 8 >8 >9 > 10
b-jets
11>2(0]1]>2 11>2|0(1|>2
(pr > 40 GeV,|n| < 2.5)
M7 [GeV] = > 340 and > 420 for each case
Exiss [ /Hy > 4 GeV1/2 > 4 GeV!/2 > 4 GeV!/2
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Softened jets help!

Eg: ATLAS 6-7 high pT jet searches
ATLAS-CONF-2013-091

Sample

my = 500 GeV
my = 600 GeV
my = 800 GeV
my = 1000 GeV
my = 1200 GeV

Table 2: Optimization results for the 6-quark model under a variety of gluino mass hypotheses when the
~ RPV vertex has the branching ratio combination (BR(r), BR(b), BR(c))=(0%, 0%, 0%) corresponding

Jet pr cut
[GeV]
120
120
180
180
180

#iets | # b-tags
\

[ e e ]

‘i
|
|
|
|

- S S

Signal

600£230
410100
1324
6.8+2.3
2.7+0.5

Background

370£60
370£60
6.122.2
6.122.2
6.122.2

Data

4

444
4
4
4

| ]

to only RPV terms given by A7), being nonzero. The optimized signal region selection requirements
are shown along with the resulting background and signal expectations and the number of observed data
events. Quoted errors represent both statistical and systematic uncertainty.




2 More possibilities

2’ model: One additional U(1) both our sector and
stealth sector is charged under and the U(1) is
spontaneously broken in the stealth sector;

Vector-like confinement sector: strongly coupled
SQCD sector with SM gauge group as the flavor
symmetry of the matter fields.




Decay to gravitino:

T m% (1 m§(>4 _mg (0m)?
= .
w2

VF = 100 TeV, myg =100 GeV and mx = 90 GeV g .

° 2
Decay to axino: ;. - %fz (A_|_AT) +515+C<A+AT) StS+...




