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/3rd generation searches and their motivations

SUSY - is one of the most theoretically promising candidates to solve some of the open questions of the SM

One of the assets of SUSY is its ability to solve the hierarchy problem of the SM.

The Higgs boson mass is regularized
by the scalar top mass and it is still
possible to have a natural SUSY with
a sufficiently light stop and sbottom .

A Natural Specrruﬂ@

General “bottom-up” viewpoint

I TeV |
In the context of natural SUSY

not much constrains are on the
first two generations squarks.

o (——)u The gluino should not be
pt ji— ' too heavy.

(=) 7
Dedicated search program for:
“3rd generation SUSY”: direct

The “Muclear Family”
of the Higgs

+<—— Closeness to Higgs

production (see D.Guest talk) or

L. Hall (LBL Workshop, 21-Oct11) gluino-mediated production of
sbottom/stop pairs.
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quarks (stop, shottom).

Multiple jets / b-jets

covering the same topic

a Production and decay modes

The focus of this talk is the ATLAS searches for gluino-mediated production of SUSY partners of top and bottom

—> Simplified models based on MSSM extension of SM are exploited
- If R-parity is conserved - SUSY particles are produced in pairs and LSP is stable

If not > LSP is not stable (e.g : ¥1->qqq) OR is missing [see J. Benitez talk ]

—> For all models g g production is assumed

—>Decays of gluinos via on-shell or off-shell stops and sbottoms
g -t bbwitht >t 73, T > c ¥, t> b¥:,b—> by

- Each scenario a 100% BR is assumed

—> Final state: Large missing transverse momentum due to LSP

Multiple leptons, possible same-sign pairs

—> Wide range of signatures allows for several analyses

@ Gluino-mediated 3rd gen. squark production at ATLAS
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a Production and decay modes

RPV RPV

a Gluino-mediated 3rd gen. squark production at ATLAS
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3rd generation gluino-mediates squark searches

——— 1 0lepton +[7-10] jets @8TeV, L = 20.3fb~! arXiv:1308.1841[hep-ex]

\
\ N \ﬂ

\\_,,:"3" 0/1lepton + 3 b-jets + ETmiss @8TeV, L =20.1fb~*  ATLAS-CONFE-2013-061
=0 7 14_r TN

\)* 2 same-charge leptons + [0-3] b-jets  @8TeV, £ = 20.7fp~t AILAS-CONE-2013-007
X\ I/

~

fA : .
g 2 ZIO ---i,v‘:,‘--\r\‘* 0 lepton + [2-6] jets + ETmiss @8TeV, £ = 20.3fb™?

i1

ATLAS-CONF-2013-047

" b s (Rev) ,3 lepton+jets+ETmiss @8TeV, £ = 13fb™"
» s ATLAS-CONF-2012-151
g-bb,
Ni )
f e, / | | |
/o» 0llepton +3b-jets + ETmiss ~ @8TeV, £ = 20.1fb
0 i ATLAS-CONF-2013-061
~Y ‘/’
b,
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2 same-sign leptons+][0-3] b-jets
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same-sign leptons + [0-3] b-jets ATLAS-CONF-2013-007

Target:

- 2 SS lepton pairs (ee, eu, uu), jets, b-jets and MET

—> Same-sign lepton pairs: gluino mediated top squarks production leads to 4 top quarks in the final state
—> Searches in events with two same-sign leptons are characterized by very low background

Strategy:

Preselection:
Baseline: Select at least 2 same-sign isolated leptons (e,u) with pr > 20 GeV

Triggers: combination of EX¥SS or 1 lepton or 2 leptons
( b-jet with p; >20 GeV, jets with p; > 40 GeV and n < [2.8])

Signal Region-3 signal regions built to provide sensitivity to various scenarios.

Kinematical variables:

Mepr SETV+%,_1 5 lepipr+Y ) jet; pr; mp= | 2p7 EF¥*° (1 — cos|AG(LEF™® )]) ;  EF¥
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Signal regions

Baseline kinematic selection: at least 3jets, EF¥SS >150GeV, m>100GeV

Signal region  Np_jes  Signal cuts (discovery case) Signal cuts (exclusion case)

SROb 0 Nieis = 3, E%”‘ss:} 150 GeV Niets = 3, EP‘SE} 150 GeV, my> 100 GeV,
my > 100 GeV, m.4>400 GeV  binned shape fit in m.¢ for me =300 GeV

SR1b =1 Niets =3, ET">> 150 GeV Niess = 3, ET"5>> 150 GeV, my>100 GeV,
mr>100 GeV, m.s>700 GeV  binned shape fit in mag for meg =300 GeV

SR3b >3 New > 4 | Nes > 5,
- Ef™s < 150 GeV or my< 100 GeV

SR1b -b-jet in the final state

SR3b -built to increase the sensitivity to scenarios characterized
by the presence of 4 b-jets

@ Gluino-mediated 3rd gen. squark production at ATLAS

SROb -sensitive to gluino / squark pair production and no b-jets in the final state
(gluino decays via 15t and 2" generation involving W / Z in the decay chain)

_

Important for
— gluino-mediated stop
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Backgrounds

Due to rareness of same-sign events in SM processes low background expectation:

Irreducible >ZZ+jets, WZ+jets, WW -> contributes mainly in SROb estimated with MC
—>tt+Z/W production - dominates in SR1b and SR3b

data-driven: measure

Charge mis-measurement 9events of OS -1 lepton charge is mis-identified ratio of SS/OS pairs

+ ,+ ,F . : :
etsetyoetete with Z invariant mass

—>mainly from tt, in dileptonic decays involving electrons

data-driven:estimated

Fakes - at least one of the selected leptons is misidentified !
by a matrix method

—> mainly from semi/dileptonic with fake from b decay (r— Wb)

Backgrounds checked in validation regions for all same-sign channels (ee , ep , up) separately

L B e e T B e e e e S Y HE S LA B m s s
Same Signpu

ATLAS Preliminary +;2|:1el

N =5 SM Total
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[ Diboson
|
[ Charge flip

L e e e LA e e e e LI B e e e L

Same Signe e

ATLAS Preliminary -#-Data
5] SM Total

JLdI 20.7 ", /5=8 TeVv [ Charge flip
[ Fake leptons
[ Diboson
Ei+v

T
Same Sign ep

ATLAS Preliminary ___ E‘;’;je‘s
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Good agreement within uncertainties between data and background estimation
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Entries / 400 GeV

Data / Exp.
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77—
ATLAS Preliminary SR1b Signal Region
® Data
= [Z51 SM Total
Ldt=207f {5=8TeV E1T+v

I:ICh arge flip
g—:llx (mr =200GeV, m(g)=1100GeV) _|
- b, — 17} (m(%}}=150GeV, m(b,F450GeV)—

ﬁk\\s\s\s\\\s\\\s\s\&\\s\\\s\\\

L L 1 L L ! 1 L L L | ! ]
400 600 BOO 1000 1200 1400
m; [GeV]

—> perform simultaneous fit across SR using
binned Mefy
— fakes contribute at low m,zf

—> no significant excess observed
—> SR1b: the largest background contribution and
uncertainty is expected from tt+V events.

B) Exclusion case

SROb SR1b  SR3b

IObserved events

5 11 I

Expected background events

75+£32 10.1+£3918+13

Expected 1 + V events
Expected diboson events

Expected fake lepton events

05+04 34+£15 0604
34+£1.1 14207 <0.1
3429 4431 10+1.1

Expected charge mis-measurement events 0.2+0.1 0.8+0.3 0.1 £0.1

Background errors include statistical and systematic uncertainties
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nterpretation

g-g production, g— t?it:, m(t) < m(@), m(if) =60 GeV
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Excluding m; < ~1 TeV, largely independently of the stop mass

@ Gluino-mediated 3rd gen. squark production at ATLAS

November,

2013

/

Numbers give 95% CL excluded model cross sections [fb]

1000




0/1 lepton + 3 b-jets + EMSS
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0/1 lepton+3 b-jets+EMIsS ATLAS-CONF-2013-061

Strategy

Preselection:

Triggers: fully efficient EF¥ss

Leading jet with pr > 90 GeV

EMiss > 150 GeV

At least 4 jets with pr > 30 GeV ; At least 3 b-tagged jets with p; > 30 GeV

Split sample in two:
At least 1 tight isolated lepton (e,u) with p; > 20 GeV
Lepton veto

Subdivide the two samples in optimized signal regions, using these variables:

mé’}ﬁ! — the scalar sum of EX*S and the p of all selected jets and leptons (if any)

mﬁ}f — the scalar sum of ET¥SS and the py of the four leading jets

Acpf,‘{in — the minimum azimuthal angle between EX*S and any of the four leading jets

Transverse mass — mT:\] Zpg~ E;piss (1-— COS[A('b(l,E;,niSS )])

@ Gluino-mediated 3rd gen. squark production at ATLAS November, 2013
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/Signal regions

To enhance the sensitivity to the various models

0 lepton channel:
baseline selection: baseline lepton veto, pi.’f > 90 GeV, E%ﬁss> 150 GeV, > 4 jets with pr > 30 GeV,
AQY > 0.5, B imll > 0.2, > 3 bejets with pr > 30 GeV

min

0-f region | Niets | priets[GeV] | EMS[GeV] megs [GeV] Ems/\/HY [GeVi]
SR-01-4-A | >4 > 30 > 200 m_j; > 1000 > 16
- 014 4 _

G - bb SR-01-4j-B | >4 > 50 > 350 i > 1100
SR-01-4-C | >4 > 50 > 250 megp > 1300 -
SR-01-7j-A | >7 > 30 > 200 mi > 1000 -

G- £t SR-0L7}-B | >7 > 30 > 350 meff‘ > 1000 -
SR-01-7-C | >7 > 30 > 250 mi! > 1500 -

1 lepton channel:

baseline selection: > 1 signal lepton (e,ut), p‘}‘ > 90 GeV, E%”iss> 150 GeV,
> 4jets with pr > 30 GeV, > 3 bjets with pr > 30 GeV

1-( region | Nijets | EM [GeV] mr [GeV] m%! [GeV] | Eiss/ \/ Hipe! [GeV1]
SR-11-6j-A | >6 > 175 > 140 > 700 >bh

g tt SR-11-6B | >6 > 225 > 140 > 800 >5
SR-11-6j-C | >6 > 275 > 160 > 900 >5

@ Gluino-mediated 3rd gen. squark production at ATLAS November, 2013
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Backgrounds

Reducible> production of tt events in association with non b- jets > data-driven: estimated by a matrix method
which represents the dominant background based on number of b-jets in the event
—>single t, W+jets, Z+jets, dibosons —> generalization of lepton MM[2™ x 2]
—> 2™-combinations of real and fake b-jets

Irreducticible> tf + b/bb, tt + V/h with V/n— bb estimated with MC

Main uncertainty from fake b-jets estimate

%)

o I e B e o o B B B L B e o e o e = 10° o —

5 . EATLAS Simulation Preliminary ~ ® Total ff mc) j L = ATLAS Preliminary ® Dam2012 E

= - — - —

m 10°E _ o 2 Total ff (pred) E w - Ldt=201f",ys=8TeV Z2% sMotal ]
E Ldt=20.1fb , {s =8 TeV 3 3

r o _ ) [ Reducible @My | 10" E=  1-lepton baseline selection [ Reducible bkg (MM) =

10° e -lepton baseline selection |:| Irreducible  (MC) =4 E m, > 100 GeV l:l Irreducible bkg (MC) E

- - jo2l Schamnels Gtt(@x"} (1300, 100) GeV x 10 —=

102 — = —— ! E

10 4 10 =

- matrix method ] . 5 b

1 1= e LS 0 T =

E closure test = ; =

nnnnnnnn Lo v by v v b v v P b v By as [l i it BT | | | | Lol

% oof N D

_ > e T |

o @ E N =

o oot Z: :

= 2 F gz -

7 S 05EF ! =

3 4 5 6 7 8 9 10 11 12 E . . R

g 10 11 12
Number of jets with pT>30 GeV

w
'S
(5,18
[+]
~
w

Number of jets with [ 30 GeV

Good agreement between data and background estimation
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Background estimates in the signal regions
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Events / 100 GeV

data/ exp
o
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L I B I
ATLAS Preliminary
J Ldt=20.1 1", Vs =8 TeV

0-lepton baseline selection

7jets > 30 GeV,= 3 b-jets > 30 GeV

Git (§,) (1300, 100) GaV/ x 10

|
@® Data 2012

422 s total
- Reducible bkg (MM)
|:| Imeducible bkg (MG)

region | reducible bkg irreducible bkg | total bkg (MC) || data
SR-01-4j-A |  22+11 08+07 3.0+13(5.1) 2
SR-01-4j-B | 08+09 05405 13+1.0(3.9) 3
SR-01-4}-C | 12+0.8 0.6+ 0.6 18+1.0(25) 2
SR-01-7j-A | 155434 70460 225469 (288) || 22
SR-01-7}-B | 23+23 13+1.1 3.6 +25(62) 3
SR-01-7-C | 040507 08=07 08+ 0031 || 1
SR-1I-6j-A | 107 773 48+37 155+84(138) | 7
SR-11-6j-B | 57+55 17+ 1.4 74+57(63) 0
SR-11-6j-C 2437 0.6 0% 3.0 £2.8(2.6) 0
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ATLAS Preliminary
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—> good agreement between background
estimation and observed data.
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- simultaneous fit to OL and 1L channels for
model-dependent exclusion tests.
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Interpretation

Gluino-stop |

g9 production, t, — b+i?, if - Wtﬁ? L™= 20.1 b, {s=8 TeV

- ATLAS Preliminary === Expectedlimit =10,
 0and 1lepton + 3 b-jets channels === Observed limit £ 1 G?::;y
m( 7, ) = 60 GeV —— 01+ 3bjets, 471", 7 Te
m(%,)=2m(%,) All limits at 95% CL

m(d,,)>>m(g)

[ ATLAS ] 207 0

III|III|III|III|III|I'<[I|III

|
(=]
o
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=
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Gluino-stop 11

g9 production, t— t+i:J

L™= 20.1 b, /5=8 TeV
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ATLAS Preliminary

1400 — 0and 1 lepton + 3 b-jets channels =2 Observed limit + 1 652" —

m(7; ) = 60 GeV

m(q,,)>>m(g)

[ ATLAS T, 20.5 b

W

e~

800 900 1000

“ ,"/"" i
(0\666’ i

--—-- Expected limit £1 6, .

Theory _|
All limits at 95% CL

1100 \ 1200 1300 1400 1500
m; [GeV]

direct stop searches
See Daniel Guest

Excluding up to mgz < ~ 1.4 TeV, largely independently of the stop mass.
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Interpretation

_ g —>bb
Gluino-Sbottom l—-g,;gl Gbb

§_§ production, 51_> b+zu Linl —=20.1 fb-1’ s=8 TeV ﬁ pdeUCtiOn, a — bE+Z?, m{ﬁ} >> m@} I-irIt =20.1 fb_i, EZB TeV

1 | T T T T T T T T T T T T T T T T
;' B T 1 ] r 1t Tt [ r T T [ T T T [ T T T [ T ] > L I o [ I I L [ _
& 1600 — ATLAS Preliminary ===- Expected limit t105, &, 1400 — ATLAS Preliminary === Expected limit £10., —
= — . . = - - [— . susy —
€ [ 0lepton +3biets channel === Observed limit + 167,00 € ppo [ 0lepton + 3 brjets channel === Observed fimit = 1 e
1400 - o —— 01+ 3 b-jets, 4.7 fb", 7 Te\ - — 01+ 3Dbjets, 128"
[ m(%,)=60Gev ] - - . .
B N y All limits at 95% CL 7 1000 - All limits at 95% CL ]
- m(q,)>>m(g) - - .- 7
1200 |- : — B ]
I ~ L 7 | A _
- [ ATLas b 20.1 ' , : 800 - 0¥ ]
1000 - __ B pX . 7
- . 600 [— —
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mp~ 1TeV
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direct sbottom searches
See Daniel Guest

Excluding mgz < 1.2 TeV

for m.o <~ 600 GeV.
X1
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O lepton + [7-10] jets

@ Gluino-mediated 3rd gen. squark production at ATLAS
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0 lepton + [7-10] jets arXiv:1308.1841 [hep-ex

See Ljiljana Morvaj talk
Strategy

The usage multi-jet triggers without EF*S requirements allows to have low cuts on EF*sS

Preselection

Veto events with high p; electrons or muons in order to suppress W +jets or tt background
Large jet multiplicity: from >=7 to >= 10

Three sets of signal regions:

—> 8, 9 or at least 10 jets with pr > 50 GeV and zero, one or at least two b-tagged jets
—> 7 or at least 8 jets with p > 80 GeV and zero, one or at least two b-tagged jets

Signal regions with “fat-jets™:
—> At least 8, 9 or 10 jets with p > 50 GeV and M]z > 340 or 420 GeV
All signal regions also impose EF¥sS/,\/H; >4\/GeV (Hy=% pi°" using py > 40 GeV and ) < |2.8])

Backgrounds

- multijets: fully hadronic decays of tt and hadronic decay of W and Z bosons + jets
- semi and fully leptonic decays of tt
—> leptonically decaying W or Z + jets

Signal regions with 50 GeV jets are the most sensitive to gluino-mediated stop from flavor stream.

e Gluino-mediated 3rd gen. squark production at ATLAS November, 2013



http://arxiv.org/abs/1308.1841
http://arxiv.org/abs/1308.1841
http://arxiv.org/abs/1308.1841
http://arxiv.org/abs/1308.1841
http://arxiv.org/abs/1308.1841
https://cds.cern.ch/record/1522430

Interpretation

Gluino-stop (off-shell) g — f}:

m(g) [GeV]

g — tt¥) with unit probability via an off-shell £

> m(§) < 1.1 TeV excluded for m (¥9) < 350 GeV

@ Gluino-mediated 3rd gen. squark production at ATLAS
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0 lepton + [2-6] jets +ENYSS

@ Gluino-mediated 3rd gen. squark production at ATLAS November, 2013
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/O

lepton + [2-6] jets + Emiss

-> Five types of signal regions
- SRE(6jets) best for gluino-mediated stop—>charm

ATLAS-CONF-2013-047

[ See Ljiljana Morvaj talk ]

Channel
Requirement A (2-jets) B (3-jets) C (4-jets) D (5-jets) E (6-jets)
L M M T M T — M
EMS[GeV] > 160
pr(j1) [GeV] > 130
pr(j2) [GeV] > 60
pr(jz) [GeV] > — 60 60 60
pr(js) [GeV] > — — 60 60
pr(js) [GeV] > — — — 60
pr(je) [GeV] > - - — _
Ad(et;, ETS) i > 04 (=1{1,2,3ifpr(j3) > 40 GeV)}) 0.4 (i =1{1,2,3},0.2 (pr > 40 GeV jets)
ETS [meg(N j) > 0.2 & 0.3 0.4 0.25 | 0.25 0.2
meg(incl.) [GeV] > 1000 | 1600 || 1800 2200 1200 | 2200 1600

@ Gluino-mediated 3rd gen. squark production at ATLAS

(a) For SR A-medium the cut on EF™ /meg(Nj) is replaced by a requirement EF™/ \/Ht > 15 GeV'/2,

November, 2013
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Interpretation ATLAS-CONF-2013-047
> 102:"""""'A%L'Asl#réiln},{;,;‘ﬁ"_'";..‘""' S
N _ N~ 0 0] . SRE - 6 ot dt=2031 ]
g-g production, g— tt — I::tx1 3 - ;zf;ijz:zus:ﬂew ]
%- 1000 [ L R I N B B B 1;; - - - - G5 m(@)=1065,m(x)=785,m(’)=505
- All limits at 95% CL ] 2 - 1= 53 m(§)=1265,m(1)-865,m((")=464
o) - ATLAS Prehmmary AR EEE R 5 it oo
- 900 [— — 3 10 B Ziets _
E - J. Ldt=203f" , Vs=8 TeV . - E B Wiets ]
: T - tt & single top ]
800 — 0-lepton combined — i I Diboson i
700 — - L _
- . F ]
600 [— ] I ' ]
- ] . \ o, | [ Liiss]
- ] g 25 E
500 [~ 3 S 2 2
: R
400 | ] 05 ——"560 7000 7500 2000 2500 3000 3500 4000 45
u ] mq(incl.) [GeV]
300 —
200 ., - Exclusion limits for pair produced gluinos
: # ) : e “"0 = “"0 —
A R N BRI RN S 0 & SR t —cyy and AM (¢, ¥1) = 20 GeV
400 600 800 1000 120?“ [G;\‘d'f]’o ExlIclude m(g) up to 1 TeV for m(%) up to 420 GeV
g
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Results of various SUSY searches for gluino-mediated stop = top y? model

dd production, §— tﬁ? m(@) >>m(3), Vs =8 TeV Lepton & Photon 2013

;‘ ||||||||\|||II|IIII|\\||||||||||I\‘IIII|IIII|\\II
o 1200 — 95% CL limits. oﬁgg‘; not included. —
g = ATL_A$ == Expected 0-lepton, 7 - = 10 jets L =203
I | Preliminary s Observed  ATLAS-CONF-2013-054 " i
= L == Expected (-1 lepton, = 3 b-jets L =201fY _|
== Observed ATLAS-CONF-2013-061 int
1000 |~ == Expected 5 jonions, > 4 jets L =128f7
- e Observed ATLAS-CONF-2012-151 —
B -= Bwected , oq 1ontons. 0-=3bjets [L =207
L === Observed ATLAS-CONF-2013-007 int |
800 (— =
600 i —
400 y Sensitivity dominated by
: . 0/1 lepton + 3 b-jets + EF*SS
!l —
l\ —
200 i - Excluding mz<~ 1.4 TeV
. _
| . for m_o < ~350 GeV.
\ ! ' X1
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Conclusions

Naturalness.
Stringent limits from several analyses :

2 same-sign leptons, jets, MET

0/1lepton, 3bjets, MET

0 lepton, [7-10] jets

0 lepton, [2-6] jets, MET
Limits set are largely independent from stop and sbottom masses
No significant excess above SM expectations has been seen.
Looking forward to ~14 TeV data!

@ Gluino-mediated 3rd gen. squark production at ATLAS

Gluino-mediated production of 3rd generation squarks strongly motivated by SUSY

All results can be found on this webpaoge, summarising all public ATLAS SUSY results.
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https://twiki.cern.ch/twiki/bin/view/AtlasPublic/SupersymmetryPublicResults
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Limits on all gluino-mediated stop decays

gg production, § — b+, m(@) >> m@@ L™= 20.1fb", {5=8 TeV

sHOr———T 7 1 T T T — — a0 production, § — ﬂ'+f{?, m(@) >> m(@ L™ =201 b7, 5=8 TeV
[} E P [ EJ(pected limit +1 o E ?L ; i T ] T T 'I ‘| T T ] T T T ] |_ | T T
S 1000 F- ATLAS Preliminary S PO g —> ] [ & [ ATLAS Preliminary L~ Expacted limit +10,,
2 E j — tlay = =000 — o SUSY —]
£ 900 F- Oand 1 Iem0: + 3 b-jets channels oAbt 4781 r;ur_:_ev__ | 2 T 0 and 1 lepion 3 b jis channels ; Observed limit + 1 035
300E Mz ) mi) -2 6V All limit tQS‘?FJCL, o E L —— 01+3bjets, 128107
- R imits at 95% - F -
b, 1+, = 800 — All limits at 95% CL —
700 - = C 7 i
600 — £00 TR N ]
500 - _— C ]
400 - = 400 - -
300 F i i
200 200 N -
100 . L -
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5
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;1000_|||\\||||‘lll L S B R R S‘ L I L I 1 I L LA B 5 B
@ o PR i 6 Clg E s o 1=
S oo b ATLAS Preliminary Flimisarse©s O g0oE. ATLAS Preliminary ‘; E
= E J Ldt=203fb", 1s=8 TeV ] £ EJLdt=207 ", (5=8 Tev ] é
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Mapping SUSY

ATLAS SUSY Searches* - 95% CL Lower Limits ATLAS Preliminary

Status: EPS 2013 f_;_‘ dt = (4.4 - 22.9) fb~! Vs =7,8TeV
Model e u, 7.y Jets ET™ [raqm] Mass limit Reference
— T T T T — T T T T ——
MSUGRA/CMSSM 0 2-6 jets Yes 20.3 a.2 1.7 TeV  mi(@=m(z) ATLAS-CONF-2013-047
MSUGRA/CMSSM 1enu 3-6 jets Yes 20.3 £ any m(&) ATLAS-CONF-2013-062
o MSUGRA/CMSSM o 7-10jets  Yes 20.3 & any m(4) ATLAS-CONF-2013-064
G— gt 0 2-6jets  Yes 20.3 4 ¥ ATLAS-CONF-2013-047
gﬂqai, o 2-6 jets Yes 20.3 & .3 Tev ATLAS-CONF-2013-047
BE, E—qq¥i —qg Wr,k] 1e.u 3-6 jets Yes 20.3 £ m(¥]) <200 GeV, m(¥*)=0.5(m(¥] )+m(&)) ATLAS-CONF-2013-062
gg%qngf!‘((’[)kl)fl 2e, pu(58) 3 jets Yes 20.7 & miF]) <650 GeV ATLAS-CONF-2013-007
3 GMSB ({ NLSP) 2e.pu 2-4 jets Yes 4.7 tang<15 1208.4688
R GMSB ({ NLSP) 127 0-2 jets Yes 20.7 £ .4 TeV tang =18 ATLAS-CONF-2013-026
% GGM (bino NLSP) 2y 0 Yes 4.8 m(i{)=50 GeV 1209.0753
= GGM (wino NLSP) Tep+y o Yes 4.8 m¥])=50 GeV ATLAS-CONF-2012-144
GGM (higgsino-bino NLSP) k4 16 Yes 4.8 m(E])=220 GeV 1211.1167
GGM (higgsino NLSP) 2e,p(Z) O0-3jets  Yes 5.8 m(H)>200 GeV ATLAS-CONF-2012-152
Gravitino LSP o mono-jet Yes 10.5 m(g)=10""1 eV ATLAS-CONF-2012-147
q::; -8 0 3 b Yes 20.1 & 1.2 Tev m(¥]) <600 GeV ATLAS-CONF-2013-061
=g o 7-10 jets Yes 20.3 & 1.14 TeV mi¥]) <200 GeV ATLAS-CONF-2013-054
= i 0-1e,u 3b Yes 20.1 g 1.34 TeV mi¥]) =400 GeV ATLAS-CONF-2013-061
G2 0-1epu 3b Yes 20.1 & 1.3 TeV m(E]) <300 GeV ATLAS-CONF-2013-061
2 b Yes 20.1 by 100-630 GeV m(¥7)=100 GeV ATLAS-CONF-2013-053
= e, p (SS) 03 b Yes 20.7 By 430 GeV mi¥;)=2 m(E) ATLAS-CONF-2013-007
-2 S i (light), F —bFT 1 2epu 1-2 b Yes 47 |& 167 GeV m(F])=55 GeV 1208.4305, 1209.2102
88 T rl(llght), 1 th 2e.p 0-2 jets Yes 20.3 1 220 GeV m(}?) =m(#)-m(W)-50 GeV, m(E,)<<m(k]) ATLAS-CONF-2013-048
# F1 (medium), t]ﬂﬂ’l 2e.u 2 jets Yes 20.3 i 225-525 GeV m(x, )=0 GeV ATLAS-CONF-2013-065
= 1T (medium), f —hF7 o 2b Yes 20.1 1 150-580 GeV m(Xﬂ:ZDOGEV mE])-m(F])=5 Gev ATLAS-CONF-2013-053
T rl(heavy) tJH-“JYD Tepu 16 Yes 20.7 (3 200-610 GeV ATLAS-CONF-2013-037
s E Fi(heavy), i—tF] o 26 Yes 20.5 o 320-660 GeV ATLAS-CONF-2013-024
o8 § T, Lot oty o mono-jet/c-tag Yes 20.3 (31 200 GeV m(E )-m(E))<85 GeV ATLAS-CONF-2013-068
T T (natural GMSE) 2e,u(2) 1b Yes 20.7 3 500 GeV miFY)=150 GeV ATLAS-CONF-2013-025
Tt amh + 2 Se,pu(2) 1b Yes 20.7 t2 520 GeV m(E )=m(F])+180 GeV ATLAS-CONF-2013-025
?,;_ 7, i r_.(X. 2epn o Yes 20.3 Z 85-315 GeV mw]) 0 GeV ATLAS-CONF-2013-049
= E ,\(L)(,,xlﬂfy((v) 2e.pu ] Yes 20.3 By 125-450 GeV (¥7)=0 GeV, m(7, #)=0.5(m(¥; }+m(¥1)) ATLAS-CONF-2013-049
= )(, Fy Y (7)) 2 o Yes 20.7 ¥y 180-330 GeV ()v GeV m(F, #)=0.5(m(¥7)+m(¥1)) ATLAS-CONF-2013-028
= J(.XS—-t’Lur’LEf(w) vl E(PY) 3epn ) Yes 20.7 LR €600 GeV mET)=m(E2), m(¥%)=0, m(F, 7)=0.5(m (¥} )+m(¥T)) ATLAS-CONF-2013-035
KA — Wil Z 3epn ] Yes 20.7 I'fii 315 GeV m(¥])=m(¥2), m(¥])=0, sleptons decoupled | ATLAS-CONF-2013-035
§ Direct ¥3 ¥1 prod., long-lived ¥ Disanp- trk 1 jet Yes 20.3 e 270 GeV m()h) m(FT)=160 MeV, T(¥i)=0.2 ns ATLAS-CONF-2013-069
= Stable, stopped g FI hadron 1-5 jets Yes 229 E3 857 GeV mi¥])=100 GeV, 10 us<r(g)=1000 s ATLAS-CONF-2013-057
> GMSB, stable 7, {1 —#(&, A)rle.s) 1 2 s o - 15.9 10<tang=<50 ATLAS-CONF-2013-058
S GMSE {—y&, long-lived ,y, 2y o Yes 4.7 0.4=r(¥l)<2 ns 1304.6310
= ¥ —aqqu (RPV) 1u o Yes a4 1 mm=cr<1m, g decoupled 1210.7451
LFV pp—s¥r + X, ¥r—e +u 2e.pu 0 - 486 A5,,=0.10, .t13:=0.05 1212.1272
LFV pp—ir + X, r—e(u) + v 1epu+1 0 - 46 A5,,=0.10, 21(2)33=0.05 i212.1272
> Bilinear RPV CMSSM 1e.p 7 jets Yes 4.7 mig)=m(&), cTise<1 mm ATLAS-CONF-2012-140
& Xl)(’ ,)(1—» W)(1 Xl—»eev,,, euve 4ep 0 Yes 20.7 m(¥3)>300 GeV, A121>0 ATLAS-CONF-2013-036
X1 Ky, by — Wiy ¥ —rrv,, erv, Beu+T ) Yes 20.7 350 GeV m(ET)=80 GeV. 21230 ATLAS-CONF-2013-036
E—qqq o 6 jets - 4.6 1210.4813
g—Hit, hi—bs 2 e p (SS) 0-3 b Yes 207 880 GeV ATLAS-CONF-2013-007
E Scalar gluon 0 4 jets - 4.6 sgluon incl. limit from 1110.2693 1210.4826
5 WIMP interaction (D5, Dirac x) o mono-jet  Yes 10.5 — miy)<80 GeV, limit of <687 GeV for D8 ATLAS-CONF-2012-147
1

= -1 1
A A ° Mass scale [TeV]

*Only a selection of the available mass limits on new states or phenomena is shown. All limits quoted are observed minus 1o theoretical signal cross section uncertainty.
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3 lepton + jets + EJUSS

o0 39 production, > 15, L™ =13.0 fo" \'s=8 TeV
; I I”"I""l-"'l' LI I lll .l I ISIIJSIY ! I L I LI L | | L l:
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Matrix Method

Matrix method of estimation of multijet backgrounds faking leptons:

Construct four high-statistics control regions with respectively tight (T)
and loose (L) lepton definitions: TT,TL,LT,LL

The event yields in these regions is correlated to the number of events
from real and fake leptons through this matrix:

— £g - NRF

(1 =1¢1)E2 (1 =10C1)Ca Nen
(1 —e1)(1 —eq) (1 — el — £a) (1 —¢1){1 —eq) (1 — <131 —&ad Npp
- misidenfication rate, £ real lepton efficiency

Nepep £1€2 “1c2 C1e2 €162 NrR
'\r-T-L _ '1I1 'z:l -J_|1 l..g:l |'-:1|I £q) ':1[1 ':E]

:"'._LI— (1 =£q)eq [1 =g1)C

NLL

By inverting the matrix, one obtains the fake rate estimate from the
yields in the control regions

This method can be generalized to estimate light multijet backgrounds faking
b-flavoured jets

Gluino-mediated 3rd gen. squark production at ATLAS November, 2013
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MSUGRA/CMSSM model

MSUGRA/CMSSM: tan(B) = 30, A_ = -2m;, u > 0

Lepton & Photon 2013

@ Gluino-mediated 3rd gen. squark production at ATLAS
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Gluino-mediated stop dominates at large m,, showing sensitivity of 1 lepton + jets + EJ¥sS
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