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squark/gluino searches
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3rd gen. squarks searches
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electroweakino searches
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Long-lived par ticles
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Exotic models
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Exotic models
20

, (#$1'*<"*$53)$5')/'".*'!(')".*&'".#$'!h!i'.#6*';**$'%*6*+)2*%
, !3=$#"7&*';#5*%'5*#&4.*5U'4)6*&'#5'074.')/'".*'".*)&1'52#4*'#5'>*'4#$'>3".'#'5*"')/'5*#&4.*5';#5*%'
)$'0)&*'=*$*&#+'*<2*&30*$"#+'53=$#"7&*5

, 97&57*'53=$#"7&*';#5*%'5*#&4.*5''

, -.*$'3$"*&2&*"'".*0'3$'52*43/34'0)%*+5'")');"#3$'+303"5'
)$'0#55*5:'54#+*5:'*"48

F<"&#'%30*$53)$5'

-*4.$34)+)&G5H'

I3""+*'D3==5'

I*2")C7#&E5

F<43"*%'6*4")&';)5)$5'#$%'/*&03)$5

J)$"#4"'K$"*&#4"3)$5

J)02)53"*$*55

D*#61'#$%'L*4")&A+3E*'C7#&E5

D*#61'$*7"&3$)

-*L'l&#63"1'

M7#$"70';+#4E'.)+*5

N('OK(9!

D*#61'(#P)&#$#'$*7"&3$)5

(#=$*"34'0)$)2)+*5'

888

D*#61'&*5)$#$4*5U'%3+*2")$5:'%3P*"5:'

")2A#$"3")2:'%3;)5)$5:'%32.)")$5:'

%3"#75:'+*2")$'k'P*"5:'2.)")$'k'P*"5:'m'

k;AP*":'mk+*2")$:'"#7k;AP*":'mk2.)")$:'

Ok2.)")$

()$)AzU'0)$)AP*":'0)$)A2.)")$:'

0)$)AO:'0)$)Am:'888

!#0*'53=$'%3+*2")$5

07+"3+*2")$5

$)$A&*5)$#$"'*<4*55'3$'++'0#55

I)$=A+36*%'2#&"34+*5

5+)>A0)63$='2#&"34+*5

888

, 3$52*4"'0#55'52*4"&705'#$%'+))E'/)&'*<4*55'$)"'*<2+#3$*%';1'>*++'7$%*&5"))%'2.*$)0*$#



Emma Torró                                                               IVICFA’s Fridays                                    Valencia, 25 Oct. 2013

`-I`!AJSBRAXbZYAb^Z

Same sign dileptons
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Vector-like quarks
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Vector-like quarks:
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ttbar resonances
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Magnetic monopoles (DY prod.) : highly ionizing tracks

Multi-charged particles (DY prod.) : highly ionizing tracks
jjmColor octet scalar : dijet resonance, 
ll

m), !!ll)=1) : SS ee (!
L

""
 (DY prod., BR(HL

""
H

Zlm (type III seesaw) : Z-l resonance, 
"

Heavy lepton N

Major. neutr. (LRSM, no mixing) : 2-lep + jets
WZ

mll), "Techni-hadrons (LSTC) : WZ resonance (l
!!ee/mTechni-hadrons (LSTC) : dilepton, 
#l

m resonance, #Excited leptons : l-
Wt

mExcited b quark : W-t resonance, 
jjmExcited quarks : dijet resonance, 

jet#
m-jet resonance, #Excited quarks : 

q"lmVector-like quark : CC, 
 Ht+X!Vector-like quark : TT

,missT
E SS dilepton + jets + !4th generation : b’b’ 

 WbWb! generation : t’t’
th

4

jj"$jj, $$=1) : kin. vars. in %Scalar LQ pair (

jj"!jj, !!=1) : kin. vars. in %Scalar LQ pair (
jj"=1) : kin. vars. in eejj, e%Scalar LQ pair (
tb

m tb, LRSM) : ! (RW’
tq

m=1) : 
R

 tq, g!W’ (
!T,e/mW’ (SSM) : 
tt

m l+jets, ! tZ’ (leptophobic topcolor) : t
$$mZ’ (SSM) : 
!!ee/mZ’ (SSM) : 

,missTEuutt CI : SS dilepton + jets + 
ll

m, !!qqll CI : ee & 

)
jj

m(&qqqq contact interaction : 
)jjm(

&
Quantum black hole : dijet, F

T
p'=3) : leptons + jets, 

D
M /

TH
MADD BH (

ch. part.N=3) : SS dimuon, DM /THMADD BH (
tt

m l+jets, ! t (BR=0.925) : tt t!
KK

RS g
lljjmBulk RS : ZZ resonance, 
"l",lTmRS1 : WW resonance, 
llmRS1 : dilepton, 
llm ED : dilepton, 

2
/Z

1
S

,missTEUED : diphoton + 
 / ll##mLarge ED (ADD) : diphoton & dilepton, 

,missTELarge ED (ADD) : monophoton + 
,missTELarge ED (ADD) : monojet + 

mass862 GeV , 7 TeV [1207.6411]
-1

=2.0 fbL

mass (|q| = 4e)490 GeV , 7 TeV [1301.5272]
-1

=4.4 fbL

Scalar resonance mass1.86 TeV , 7 TeV [1210.1718]
-1

=4.8 fbL

)!! mass (limit at 398 GeV for L
""H409 GeV , 7 TeV [1210.5070]

-1
=4.7 fbL

| = 0)
$

| = 0.063, |V
!

| = 0.055, |V
e

 mass (|V"N245 GeV , 8 TeV [ATLAS-CONF-2013-019]
-1

=5.8 fbL

) = 2 TeV)
R

(WmN mass (1.5 TeV , 7 TeV [1203.5420]
-1

=2.1 fbL

))
T
((m) = 1.1 

T
(am, Wm) + 

T
)(m) = 

T
((m mass (

T
(920 GeV , 8 TeV [ATLAS-CONF-2013-015]

-1
=13.0 fbL

)
W

) = M
T
)(m) - 

T
*/

T
((m mass (

T
*/

T
(850 GeV , 7 TeV [1209.2535]

-1
=5.0 fbL

 = m(l*))+l* mass (2.2 TeV , 8 TeV [ATLAS-CONF-2012-146]
-1

=13.0 fbL

b* mass (left-handed coupling)870 GeV , 7 TeV [1301.1583]
-1

=4.7 fbL

q* mass3.84 TeV , 8 TeV [ATLAS-CONF-2012-148]
-1

=13.0 fbL

q* mass2.46 TeV , 7 TeV [1112.3580]
-1

=2.1 fbL

)
Q

/m" = qQ,VLQ mass (charge -1/3, coupling 1.12 TeV , 7 TeV [ATLAS-CONF-2012-137]
-1

=4.6 fbL

T mass (isospin doublet)790 GeV , 8 TeV [ATLAS-CONF-2013-018]
-1

=14.3 fbL

b’ mass720 GeV , 8 TeV [ATLAS-CONF-2013-051]
-1

=14.3 fbL

t’ mass656 GeV , 7 TeV [1210.5468]
-1

=4.7 fbL

 gen. LQ mass
rd

3534 GeV , 7 TeV [1303.0526]
-1

=4.7 fbL

 gen. LQ mass
nd

2685 GeV , 7 TeV [1203.3172]
-1

=1.0 fbL

 gen. LQ mass
st

1660 GeV , 7 TeV [1112.4828]
-1

=1.0 fbL

W’ mass1.84 TeV , 8 TeV [ATLAS-CONF-2013-050]
-1

=14.3 fbL

W’ mass430 GeV , 7 TeV [1209.6593]
-1

=4.7 fbL

W’ mass2.55 TeV , 7 TeV [1209.4446]
-1

=4.7 fbL

Z’ mass1.8 TeV , 8 TeV [ATLAS-CONF-2013-052]
-1

=14.3 fbL

Z’ mass1.4 TeV , 7 TeV [1210.6604]
-1

=4.7 fbL

Z’ mass2.86 TeV , 8 TeV [ATLAS-CONF-2013-017]
-1

=20 fbL

 (C=1)+3.3 TeV , 8 TeV [ATLAS-CONF-2013-051]
-1

=14.3 fbL

 (constructive int.)+13.9 TeV , 7 TeV [1211.1150]
-1

=5.0 fbL

+7.6 TeV , 7 TeV [1210.1718]
-1

=4.8 fbL

=6)- (DM4.11 TeV , 7 TeV [1210.1718]
-1

=4.7 fbL

=6)- (DM1.5 TeV , 7 TeV [1204.4646]
-1

=1.0 fbL

=6)- (DM1.25 TeV , 7 TeV [1111.0080]
-1

=1.3 fbL

 mass
KK

g2.07 TeV , 7 TeV [1305.2756]
-1

=4.7 fbL

 = 1.0)PlM/kGraviton mass (850 GeV , 8 TeV [ATLAS-CONF-2012-150]
-1

=7.2 fbL

 = 0.1)PlM/kGraviton mass (1.23 TeV , 7 TeV [1208.2880]
-1

=4.7 fbL

 = 0.1)PlM/kGraviton mass (2.47 TeV , 8 TeV [ATLAS-CONF-2013-017]
-1

=20 fbL

-1 ~ RKKM4.71 TeV , 7 TeV [1209.2535]
-1

=5.0 fbL

-1Compact. scale R1.40 TeV , 7 TeV [1209.0753]
-1

=4.8 fbL

=3, NLO)- (HLZ SM4.18 TeV , 7 TeV [1211.1150]
-1

=4.7 fbL

=2)- (DM1.93 TeV , 7 TeV [1209.4625]
-1

=4.6 fbL

=2)- (DM4.37 TeV , 7 TeV [1210.4491]
-1

=4.7 fbL

Only a selection of the available mass limits on new states or phenomena shown*

-1 = ( 1 - 20) fbLdt.
 = 7, 8 TeVs

ATLAS
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ATLAS Exotics Searches* - 95% CL Lower Limits (Status: May 2013)
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MSUGRA/CMSSM 0 2-6 jets Yes 20.3 m(q̃)=m(g̃ ) ATLAS-CONF-2013-0471.7 TeVq̃, g̃

MSUGRA/CMSSM 1 e,µ 3-6 jets Yes 20.3 any m(q̃) ATLAS-CONF-2013-0621.2 TeVg̃

MSUGRA/CMSSM 0 7-10 jets Yes 20.3 any m(q̃) 1308.18411.1 TeVg̃

q̃q̃, q̃→qχ̃
0
1 0 2-6 jets Yes 20.3 m(χ̃

0
1)=0 GeV ATLAS-CONF-2013-047740 GeVq̃

g̃ g̃ , g̃→qq̄χ̃
0
1 0 2-6 jets Yes 20.3 m(χ̃

0
1)=0 GeV ATLAS-CONF-2013-0471.3 TeVg̃

g̃ g̃ , g̃→qqχ̃
±
1→qqW ±χ̃01 1 e,µ 3-6 jets Yes 20.3 m(χ̃

0
1)<200 GeV, m(χ̃

±
)=0.5(m(χ̃

0
1 )+m(g̃ )) ATLAS-CONF-2013-0621.18 TeVg̃

g̃ g̃ , g̃→qq(""/"ν/νν)χ̃
0
1 2 e,µ 0-3 jets - 20.3 m(χ̃

0
1)=0 GeV ATLAS-CONF-2013-0891.12 TeVg̃

GMSB ("̃ NLSP) 2 e,µ 2-4 jets Yes 4.7 tanβ<15 1208.46881.24 TeVg̃

GMSB ("̃ NLSP) 1-2 τ 0-2 jets Yes 20.7 tanβ >18 ATLAS-CONF-2013-0261.4 TeVg̃

GGM (bino NLSP) 2 γ - Yes 4.8 m(χ̃
0
1)>50 GeV 1209.07531.07 TeVg̃

GGM (wino NLSP) 1 e, µ + γ - Yes 4.8 m(χ̃
0
1)>50 GeV ATLAS-CONF-2012-144619 GeVg̃

GGM (higgsino-bino NLSP) γ 1 b Yes 4.8 m(χ̃
0
1)>220 GeV 1211.1167900 GeVg̃

GGM (higgsino NLSP) 2 e, µ (Z ) 0-3 jets Yes 5.8 m(H̃)>200 GeV ATLAS-CONF-2012-152690 GeVg̃

Gravitino LSP 0 mono-jet Yes 10.5 m(g̃ )>10−4 eV ATLAS-CONF-2012-147645 GeVF1/2 scale

g̃→bb̄χ̃
0
1 0 3 b Yes 20.1 m(χ̃

0
1)<600 GeV ATLAS-CONF-2013-0611.2 TeVg̃

g̃→tt̄ χ̃
0
1 0 7-10 jets Yes 20.3 m(χ̃

0
1) <350 GeV 1308.18411.1 TeVg̃

g̃→tt̄ χ̃
0
1 0-1 e,µ 3 b Yes 20.1 m(χ̃

0
1)<400 GeV ATLAS-CONF-2013-0611.34 TeVg̃

g̃→bt̄ χ̃
+
1 0-1 e,µ 3 b Yes 20.1 m(χ̃

0
1)<300 GeV ATLAS-CONF-2013-0611.3 TeVg̃

b̃1b̃1, b̃1→bχ̃
0
1 0 2 b Yes 20.1 m(χ̃

0
1)<90 GeV 1308.2631100-620 GeVb̃1

b̃1b̃1, b̃1→tχ̃
±
1 2 e,µ (SS) 0-3 b Yes 20.7 m(χ̃

±
1 )=2 m(χ̃

0
1) ATLAS-CONF-2013-007275-430 GeVb̃1

t̃1 t̃1(light), t̃1→bχ̃
±
1 1-2 e,µ 1-2 b Yes 4.7 m(χ̃

0
1)=55 GeV 1208.4305, 1209.2102110-167 GeVt̃1

t̃1 t̃1(light), t̃1→Wbχ̃
0
1 2 e,µ 0-2 jets Yes 20.3 m(χ̃

0
1) =m(t̃1)-m(W )-50 GeV, m(t̃1)<<m(χ̃

±
1 ) ATLAS-CONF-2013-048130-220 GeVt̃1

t̃1 t̃1(medium), t̃1→tχ̃
0
1 2 e,µ 2 jets Yes 20.3 m(χ̃

0
1)=0 GeV ATLAS-CONF-2013-065225-525 GeVt̃1

t̃1 t̃1(medium), t̃1→bχ̃
±
1 0 2 b Yes 20.1 m(χ̃

0
1)<200 GeV, m(χ̃

±
1 )-m(χ̃

0
1 )=5 GeV 1308.2631150-580 GeVt̃1

t̃1 t̃1(heavy), t̃1→tχ̃
0
1 1 e,µ 1 b Yes 20.7 m(χ̃

0
1)=0 GeV ATLAS-CONF-2013-037200-610 GeVt̃1

t̃1 t̃1(heavy), t̃1→tχ̃
0
1 0 2 b Yes 20.5 m(χ̃

0
1)=0 GeV ATLAS-CONF-2013-024320-660 GeVt̃1

t̃1 t̃1, t̃1→cχ̃
0
1 0 mono-jet/c-tag Yes 20.3 m(t̃1)-m(χ̃

0
1)<85 GeV ATLAS-CONF-2013-06890-200 GeVt̃1

t̃1 t̃1(natural GMSB) 2 e, µ (Z ) 1 b Yes 20.7 m(χ̃
0
1)>150 GeV ATLAS-CONF-2013-025500 GeVt̃1

t̃2 t̃2, t̃2→t̃1 + Z 3 e, µ (Z ) 1 b Yes 20.7 m(t̃1)=m(χ̃
0
1)+180 GeV ATLAS-CONF-2013-025271-520 GeVt̃2

"̃L,R"̃L,R, "̃→"χ̃01 2 e,µ 0 Yes 20.3 m(χ̃
0
1)=0 GeV ATLAS-CONF-2013-04985-315 GeV#̃

χ̃+1 χ̃
−
1 , χ̃

+
1→"̃ν("ν̃) 2 e,µ 0 Yes 20.3 m(χ̃

0
1)=0 GeV, m("̃, ν̃)=0.5(m(χ̃

±
1 )+m(χ̃

0
1 )) ATLAS-CONF-2013-049125-450 GeVχ̃±

1
χ̃+1 χ̃

−
1 , χ̃

+
1→τ̃ν(τν̃) 2 τ - Yes 20.7 m(χ̃

0
1)=0 GeV, m(τ̃, ν̃)=0.5(m(χ̃

±
1 )+m(χ̃

0
1)) ATLAS-CONF-2013-028180-330 GeVχ̃±

1
χ̃±1 χ̃

0
2→"̃Lν"̃L"(ν̃ν), "ν̃"̃L"(ν̃ν) 3 e,µ 0 Yes 20.7 m(χ̃

±
1 )=m(χ̃

0
2), m(χ̃

0
1)=0, m("̃, ν̃)=0.5(m(χ̃

±
1 )+m(χ̃

0
1 )) ATLAS-CONF-2013-035600 GeVχ̃±

1 , χ̃
0
2

χ̃±1 χ̃
0
2→W χ̃

0
1Z χ̃

0
1 3 e,µ 0 Yes 20.7 m(χ̃

±
1 )=m(χ̃

0
2 ), m(χ̃

0
1)=0, sleptons decoupled ATLAS-CONF-2013-035315 GeVχ̃±

1 , χ̃
0
2

χ̃±1 χ̃
0
2→W χ̃

0
1h χ̃

0
1 1 e,µ 2 b Yes 20.3 m(χ̃

±
1 )=m(χ̃

0
2 ), m(χ̃

0
1)=0, sleptons decoupled ATLAS-CONF-2013-093285 GeVχ̃±

1 , χ̃
0
2

Direct χ̃
+
1 χ̃
−
1 prod., long-lived χ̃

±
1 Disapp. trk 1 jet Yes 20.3 m(χ̃

±
1 )-m(χ̃

0
1 )=160 MeV, τ(χ̃

±
1 )=0.2 ns ATLAS-CONF-2013-069270 GeVχ̃±

1

Stable, stopped g̃ R-hadron 0 1-5 jets Yes 22.9 m(χ̃
0
1)=100 GeV, 10 µs<τ(g̃)<1000 s ATLAS-CONF-2013-057832 GeVg̃

GMSB, stable τ̃, χ̃
0
1→τ̃(ẽ, µ̃)+τ(e, µ) 1-2 µ - - 15.9 10<tanβ<50 ATLAS-CONF-2013-058475 GeVχ̃0

1

GMSB, χ̃
0
1→γG̃ , long-lived χ̃

0
1 2 γ - Yes 4.7 0.4<τ(χ̃

0
1)<2 ns 1304.6310230 GeVχ̃0

1

q̃q̃, χ̃
0
1→qqµ (RPV) 1 µ, displ. vtx - - 20.3 1.5 <cτ<156 mm, BR(µ)=1, m(χ̃

0
1)=108 GeV ATLAS-CONF-2013-0921.0 TeVq̃

LFV pp→ν̃τ + X , ν̃τ→e + µ 2 e,µ - - 4.6 λ′311=0.10, λ132=0.05 1212.12721.61 TeVν̃τ
LFV pp→ν̃τ + X , ν̃τ→e(µ) + τ 1 e,µ + τ - - 4.6 λ′311=0.10, λ1(2)33=0.05 1212.12721.1 TeVν̃τ

Bilinear RPV CMSSM 1 e,µ 7 jets Yes 4.7 m(q̃)=m(g̃ ), cτLSP<1 mm ATLAS-CONF-2012-1401.2 TeVq̃, g̃
χ̃+1 χ̃

−
1 , χ̃

+
1→W χ̃

0
1, χ̃

0
1→eeν̃µ, eµν̃e 4 e,µ - Yes 20.7 m(χ̃

0
1)>300 GeV, λ121>0 ATLAS-CONF-2013-036760 GeVχ̃±

1

χ̃+1 χ̃
−
1 , χ̃

+
1→W χ̃

0
1, χ̃

0
1→ττν̃e , eτν̃τ 3 e,µ + τ - Yes 20.7 m(χ̃

0
1)>80 GeV, λ133>0 ATLAS-CONF-2013-036350 GeVχ̃±

1

g̃→qqq 0 6-7 jets - 20.3 BR(t)=BR(b)=BR(c)=0% ATLAS-CONF-2013-091916 GeVg̃

g̃→t̃1t, t̃1→bs 2 e,µ (SS) 0-3 b Yes 20.7 ATLAS-CONF-2013-007880 GeVg̃

Scalar gluon pair, sgluon→qq̄ 0 4 jets - 4.6 incl. limit from 1110.2693 1210.4826100-287 GeVsgluon

Scalar gluon pair, sgluon→tt̄ 2 e,µ (SS) 1 b Yes 14.3 ATLAS-CONF-2013-051800 GeVsgluon

WIMP interaction (D5, Dirac χ) 0 mono-jet Yes 10.5 m(χ)<80 GeV, limit of<687 GeV for D8 ATLAS-CONF-2012-147704 GeVM* scale

Mass scale [TeV]10−1 1
√
s = 7 TeV
full data

√
s = 8 TeV

partial data

√
s = 8 TeV
full data

ATLAS SUSY Searches* - 95% CL Lower Limits
Status: SUSY 2013

ATLAS Preliminary∫
L dt = (4.6 - 22.9) fb−1

√
s = 7, 8 TeV

*Only a selection of the available mass limits on new states or phenomena is shown. All limits quoted are observed minus 1σ theoretical signal cross section uncertainty.
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`-I`!AJSBRAXbZYAbbXRun 2 SUSY perspectives
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`-I`!AJSBRAXbZYAbbYRun 2 Exotics perspectives
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squark/gluino searches
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