
Searches	  for	  direct	  pair	  
produc0on	  of	  third	  genera0on	  
squarks	  with	  the	  ATLAS	  detector	  

	  
	  Paul	  Jackson	  

University	  of	  Adelaide	  

	  presented	  on	  behalf	  of	  the	  ATLAS	  Collabora0on	  at	  
SUSY13,	  ICTP,	  Trieste,	  Italy	  



SUperSYmmetry	  

SUSY	  (more	  than)	  duplicates	  spectrum	  of	  par0cle	  states	  wrt.	  Standard	  Model	  

Spar0cle	  decays	  produce	  SM	  objects:	  
(b/c-‐)jets,	  leptons,	  τ,	  γ,	  invisible	  (MET),	  …	  

This	  presenta0on	  covers	  preliminary	  results	  from	  dedicated	  searches	  
by	  ATLAS,	  all	  using	  the	  full	  2012	  dataset	  

Cancella0on	  of	  the	  top	  loop	  correc0on	  
to	  the	  Higgs	  mass	  requires	  light	  third	  
genera1on	  squarks	  
	  
Direct	  produc1on	  cross	  sec1on	  is	  
rela1vely	  small	  compared	  to	  light	  squark	  
and	  gluino	  
	  
Dedicated	  searches	  required	  
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Understanding	  the	  Standard	  Model	  Backgrounds	  

Precision	  measurements	  of	  boson,	  
Xbar,	  single	  top	  and	  di-‐boson	  cross	  
sec0ons	  

Crucial	  to	  demonstrate	  detector	  
performance	  and	  measure	  Standard	  
Model	  to	  great	  accuracy	  
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HOWTO	  search	  for	  SUSY	  

SUSY	  searches	  rely	  primarily	  on	  the	  
understanding	  of	  the	  SM	  backgrounds	  
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3rd	  genera0on	  topologies	  

scalar	  boXom	  
searches	  

scalar	  top	  
searches	  

5	  Decays	  to	  b	  chargino	  or	  heavy	  neutralinos	  also	  possible	  



Scalar	  boXom	  searches	  

0	  lepton	  +	  2	  b-‐jets	  +	  MET	  
Primary	  signature	  for	  direct	  sboXom	  produc0on	  
Direct	  Stop	  sensi0vity	  for	  small	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
in	   t̃1 ! b�̃±

�m(�̃±, �̃0)
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Analysis	  method:	  
•  Trigger:	  ETmiss	  	  
•  Selec0on:	  ETmiss,	  2-‐b-‐jets,	  lepton	  veto	  	  
•  Large	  Δm(b1,χ01):	  large	  mCT,	  mbb	  >	  200GeV,	  

3rd	  jet	  veto	  	  
•  Small	  Δm(b1,χ01):	  require	  an	  an0-‐	  b-‐tagged	  

ISR	  jet,	  large	  HT,3	  and	  ETmiss	  
•  Main	  backgrounds:	  Z(νν)+bjets,	  W+bjets,	  X	  

m2
CT (v1, v2) = [ET (v1) + ET (v2)]

2�
[pT (v1)� pT (v2)]

2

HT,3 =
nX

i=4

(pjetT )i

from	  Z(ll)+bjets	  
control	  region	  

from	  single	  lep	  or	  
e/μ	  control	  region	  



Scalar	  boXom	  searches:	  t1χ±	  and	  bχ02	  
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Signature:	  	  
ETmiss,	  jets,	  0-‐3	  b-‐jets,	  2	  same-‐sign	  leptons	  

Signature:	  	  
ETmiss,	  4-‐7	  jets,	  ≥3	  b-‐jets,	  
0	  or	  1	  leptons	  

ATLAS-‐CONF-‐2013-‐007	  

ATLAS-‐CONF-‐2013-‐061	  

loss	  of	  sensi0vity	  due	  to	  
somer	  b-‐jets	  	  
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0lepton	  +	  6	  jets	  (2	  b-‐jets)	  +ETmiss	  analyses	  	  	  

Main	  Backgrounds	  
•  Semileptonic	  X	  with	  one	  missing	  

(or	  hadronic	  tau)	  lepton:	  
normalise	  with	  1-‐lepton	  control	  
region	  (CR)	  in	  data	  

•  Z(νν)+jets	  normalise	  with	  Z(ll)	  CR	  
•  X	  +	  W/Z	  taken	  from	  MC	  

Challenging	  fully	  hadronic	  search	  
exploi0ng	  large	  MET	  regime,	  
sensi0ve	  to	  t+LSP	  decays	  
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1lepton	  +	  4	  jets	  (1	  b-‐jet)	  +	  ETmiss	  analyses	  	  	  

•  Trigger:	  single	  lepton	  OR	  ETmiss	  	  based	  
•  Main	  background	  from	  X	  and	  W+jets	  
•  Six	  signal	  regions	  for	  tχ01	  and	  bχ+1	  
•  SRtN1:	  shape	  fit	  of	  mT	  and	  ETmiss,	  yielding	  X,	  W+jets	  

and	  signal	  normalisa0on	  
•  Other	  SR	  are	  cut-‐and-‐count	  with	  background	  

normalized	  to	  data	  at	  low	  mT	  
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2lepton	  (+jets)	  +ETmiss	  analyses	  	  	  
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2lepton	  +	  (b)	  jets	  +	  ETmiss	  analyses	  	  
2	  leptons	  (+jets)	  +	  MET	  
	  
Analysis	  mainly	  targets	  	  
Complements	  bb	  +	  ETmiss	  analysis	  for	  large	  

t̃1 ! b�̃±

�m(�̃±, �̃0)
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Limits	  placed	  in	  various	  kinema1c	  scenarios	  



2lepton	  +	  (b)	  jets	  +	  ETmiss	  analyses	  	  	  

Selec1ons:	  
•  2leptons	  and	  2	  b-‐jets	  
•  Leading	  lepton	  pT	  <	  60	  GeV	  
•  mT2(ll,	  ETmiss	  )	  <	  90	  GeV	  
•  mT2(bb,l`+l2+ETmiss	  )	  >	  160	  GeV	  

•  Main	  backgrounds	  (single	  top	  and	  top	  pairs)	  
normalized	  in	  dedicated	  1b	  control	  region	  

Leptonic	  mT2	  (ATLAS-‐
CONF-‐2013-‐048)	  
analysis	  best	  here	  Hadronic	  mT2	  (ATLAS-‐

CONF-‐2013-‐065)	  best	  here	  

Fixed	  300GeV	  
stop	  mass	  

chargino	  mass	  

ne
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lin
o	  
m
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s	  



2lepton	  +	  (b)	  jets	  +	  ETmiss	  analyses:	  Mul0Variate	  Analysis	  	  	  

•  Preselec0on:	  2jets	  with	  pT	  >	  50GeV,	  
Meff>300GeV,	  ETmiss	  and	  leading	  lepton	  pT	  cuts	  

•  Train	  a	  BDT	  algorithm	  using	  
–  ETmiss	  ,	  m(ll),	  mT2(l1,	  l2,	  ETmiss	  )	  
–  Azimuthal	  and	  polar	  angle	  differences	  between	  the	  

leptons	  
–  Δϕ	  (ETmiss,	  jet1)	  and	  Δϕ	  (lep1,	  jet1)	  	  

•  Separate	  trainings	  for	  different	  signal	  masses	  
and	  for	  same	  flavour	  (SF)	  and	  different	  flavour	  
(DF)	  leptons:	  7	  DF	  and	  4	  SF	  signal	  regions	  
defined	  

•  Limits	  combining	  the	  best	  expected	  DF	  and	  SF	  
SR	  for	  each	  mass	  point	  

Backgrounds:	  
•  Top	  pair	  normalized	  to	  control	  regions	  with	  

low	  BDT	  values	  
•  Fake	  leptons	  evaluated	  directly	  from	  data	  
•  Other	  backgrounds	  from	  MC	  
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t1	  -‐>	  c	  χ01	  

•  Need	  one	  hard	  ISR/FSR	  jet	  to	  boost	  the	  stop	  in	  
order	  to	  trigger	  and	  separate	  signal	  from	  
background.	  

-  If	  Δm(t-‐χ01)	  is	  moderate	  (20-‐80	  GeV)	  the	  charm	  
can	  be	  detected	  and	  tagged.	  

o  Ask	  for	  ≥4	  jets,	  some	  charm	  tagged,	  large	  ETmiss,	  
high	  pT	  untagged	  leading	  jet	  

	  
-  If	  Δm(t-‐χ01)	  is	  very	  low,	  the	  charm	  jets	  are	  too	  

som	  to	  be	  efficiently	  detected	  	  
o  Ask	  for	  1-‐3	  jets,	  high	  pT	  leading	  jet,	  large	  ETmiss	  

	  
•  ETmiss	  trigger	  used	  for	  both	  selec0ons	  

If	  Δm(t-‐χ01)	  <	  mW	  and	  m(t)	  <	  m(χ±1)	  :	  

Target	  of	  this	  analysis	  

14	  

~~



t1	  -‐>	  c	  χ01:	  selec0ons	  

Charm	  Tagging:	  a	  mul0variate	  algorithm	  
provides	  light/gluon,	  charm	  and	  b	  jet	  weights	  
	  -‐	  Form	  an0-‐u	  and	  an0-‐b	  discriminators	  
	  -‐	  Cut	  on	  log(Pc/Pu)	  and	  log	  (Pc/Pb)	  to	  separate	  
charm	  jets	  from	  light	  quark/gluon	  and	  b-‐jets	  
Medium	  cuts:	  20%	  efficiency,	  factor	  140(5)	  
rejec0on	  against	  light(b)-‐jets	  
Loose	  cuts:	  95%	  efficiency,	  factor	  2	  rejec0on	  of	  
b-‐jets	  
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t1	  -‐>	  c	  χ01:	  results	  

mono-‐jet	  

charm-‐tagged	  

Good	  agreement	  in	  the	  signal	  
regions	  for	  the	  two	  types	  of	  
topologies	  
	  
Set	  limits	  
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t1	  -‐>	  c	  χ01:	  exclusions	  

monojet-‐like	  
selec0on	  helps	  
extend	  reach	  
along	  the	  
diagonal	  where	  
the	  charm-‐jets	  in	  
the	  cχ01	  channel	  
are	  too	  som	  

Charm-‐tagged	  
search	  extends	  
reach	  where	  
other	  decay	  
modes	  are	  
excluded	  	  
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Results	  and	  References	  

Most	  recent	  ATLAS	  references	  (using	  complete	  8TeV	  dataset):	  	  
	  
0leptons	  +	  6	  (2	  b-‐)	  jets	  +	  ETmiss

	  	  (ATLAS-‐CONF-‐2013-‐024)	  
	  
1lepton	  +	  4	  (1	  b-‐)	  jets	  +	  ETmiss

	  	  (ATLAS-‐CONF-‐2013-‐037)	  
	  
2leptons	  (+	  jets)	  +	  ETmiss

	  	  (ATLAS-‐CONF-‐2013-‐048)	  
	  
2lepton	  +	  b-‐jets	  +	  ETmiss

	  	  (ATLAS-‐CONF-‐2013-‐065)	  
	  
0leptons	  +	  2b-‐jets	  +	  ETmiss

	  	  (ATLAS-‐CONF-‐2013-‐053)	  
	  
Z	  +	  b-‐jet	  +	  jets	  +	  ETmiss

	  	  (ATLAS-‐CONF-‐2013-‐025)	  	  
	  
2	  charm-‐jets	  +	  ETmiss

	  (ATLAS-‐CONF-‐2013-‐068)	  
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Stop	  searches	  -‐	  summary	  
Most	  recent	  ATLAS	  references	  (using	  full	  8TeV	  dataset):	  	  

ATLAS-‐CONF-‐2013-‐024,	  ATLAS-‐CONF-‐2013-‐037,	  ATLAS-‐CONF-‐2013-‐048,	  ATLAS-‐CONF-‐2013-‐053,	  ATLAS-‐CONF-‐2013-‐065,	  ATLAS-‐CONF-‐2013-‐068	  	  
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Stop	  searches	  -‐	  summary	  
Most	  recent	  ATLAS	  references	  (using	  full	  8TeV	  dataset):	  	  

ATLAS-‐CONF-‐2013-‐024,	  ATLAS-‐CONF-‐2013-‐037,	  ATLAS-‐CONF-‐2013-‐048,	  ATLAS-‐CONF-‐2013-‐053,	  ATLAS-‐CONF-‐2013-‐065,	  ATLAS-‐CONF-‐2013-‐068	  	  
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Stop	  searches	  -‐	  summary	  
Most	  recent	  ATLAS	  references	  (using	  full	  8TeV	  dataset):	  	  

ATLAS-‐CONF-‐2013-‐024,	  ATLAS-‐CONF-‐2013-‐037,	  ATLAS-‐CONF-‐2013-‐048,	  ATLAS-‐CONF-‐2013-‐053,	  ATLAS-‐CONF-‐2013-‐065,	  ATLAS-‐CONF-‐2013-‐068	  	  
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•  No	  stop	  or	  sboXom	  discovered	  as	  yet	  
–  Limits	  on	  their	  masses	  placed	  for	  a	  variety	  of	  decays	  

•  First	  LHC	  search	  for	  stop	  decaying	  to	  charm	  neutralino	  has	  
been	  performed	  
–  stop	  mass	  limit	  of	  230GeV	  for	  m(χ01)=200GeV	  
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Summary	  
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Thank	  you	  for	  your	  aXen0on!	  
	  
p.jackson@adelaide.edu.au	  



ATLAS	  SUSY	  Searches	  
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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→ee ν̃µ, 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.



SUSY	  -‐	  3rd	  Genera0on	  
Most	  recent	  ATLAS	  references	  (using	  full	  8TeV	  dataset):	  	  

ATLAS-‐CONF-‐2013-‐024,	  ATLAS-‐CONF-‐2013-‐037,	  ATLAS-‐CONF-‐2013-‐048,	  ATLAS-‐CONF-‐2013-‐053,	  ATLAS-‐CONF-‐2013-‐065,	  ATLAS-‐CONF-‐2013-‐068	  	  

 [GeV]
1t

~m
200 300 400 500 600 700

 [G
eV

]
10 χ∼

m

0

50

100

150

200

250

300

350

400
1
0
χ∼ t →1t

~0L, 

1
0
χ∼ t →1t

~1L, 

1
0
χ∼ t →1t

~2L, 

1
0
χ∼ W b →1t

~2L, 

1
0
χ∼ c →1t

~0L mono-jet/c-tag, 

1
0

χ∼
+mt

 <
 m

1t~m
1

0
χ∼

 + 
m

W

 + 
m

b

 < 
m

1t~m
1

0
χ∼

 + 
m

c

 < 
m

1t~m

1
0
χ∼ c →1t

~ / 
1
0
χ∼ W b →1t

~ / 
1
0
χ∼ t →1t

~ production, 1t
~
1t

~ Status: SUSY 2013

ATLAS Preliminary

-1 = 4.7 fbintL -1 21 fb≈ intL
1
0
χ∼W b 

-1 = 20 fbintL

1
0
χ∼c 

-1 = 20.3 fbintL

Observed limits Expected limits
All limits at 95% CL

 [1203.4171]-1CDF 2.6 fb

=8 TeVs -1 = 20 - 21 fbintL =7 TeVs -1 = 4.7 fbintL

0L CONF-2013-024

1L CONF-2013-037

2L CONF-2013-065

2L CONF-2013-048

0L mono-jet/c-tag CONF-2013-068

0L [1208.1447]

1L [1208.2590]

2L [1209.4186]

-

-

 [GeV]
1t

~m
200 300 400 500 600

 [G
eV

]
10 χ∼

m

0

100

200

300

400

500

)
1

0
χ∼ m×

 = 2 
1

±
χ∼ ( m

1
±
χ∼+m

b < m
1t~m

 < 106 GeV 
1
±
χ∼

 m

  ( = 150 GeV)
1
0
χ∼

 < m
1
±
χ∼

 m

+5 G
eV

)

1
0
χ∼

 = m
1

±
χ∼

 ( m
1

±
χ∼+m

b
 < m
1t~m

 < 103.5 GeV
1
±
χ∼

m

Observed limits Expected limits
All limits at 95% CL

ATLAS Preliminary

Status: SUSY 2013
1
0
χ∼ (*) W→

1
±χ∼, 

1
±χ∼ b → 1t

~ production, 1t
~
1t

~

=8 TeVs -1 = 20-21 fbintL =7 TeVs -1 = 4.7 fbintL

0L 1308.2631
-
1L CONF-2013-037, 0L 1308.2631
2L ATLAS-CONF-2013-048
1L CONF-2013-037, 2L CONF-2013-048

-

2L [1208.4305], 1-2L [1209.2102]
-
-
1-2L [1209.2102]

0L,
1-2L,
1L,
2L,
1-2L,

 + 5 GeV
1

0
χ∼

 = m±

1
χm

 = 106 GeV±

1
χ   m
 = 150 GeV±

1
χm

 - 10 GeV
1t

~ = m±

1
χm

1

0
χ∼

 m× = 2 ±

1
χ   m



Pile-‐up	  in	  2012	  	  

Mostly	  affects	  analyses	  with	  jets,	  b-‐
jets,	  taus	  and	  missing	  transverse	  
momentum.	  Along	  with	  triggering	  
and	  compu0ng.	  
	  
Tracking,	  electrons,	  muons	  and	  
photons	  less	  sensi0ve	  

Z	  →	  μμ	  event	  in	  ATLAS	  with	  25	  
reconstructed	  ver0ces	  


