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Outline

A tremendous amount of physics produced from 2011 data
» 59 papers submitted for publication in 2012 alone

LHC Higgs results covered earlier today by Jake Anderson
Overview of SUSY and Exotics results
Focus:

» Di-bosons

- fiducial and inclusive cross sections, triple gauge couplings

» top-quark related measurements and searches
* resonances, same-sign tops,

» Jet mass and substructure, new tools for the LHC
» long-lived heavy particles

- slow, disappearing, and stopped
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Overview of the ATLAS Detector 2. @

Tile calorimeters

LAr hadronic end-cap and
\ forward calorimeters

Toroid magnets LAr electromagnetic calorimeters

E miss pe rfo rm a N Ce e b Solenoid magnet | Transition radiation tracker
Semiconductor fracker

Pixels 95.9%
SCT Silicon Strips 6.3M 99.3%
TRT Transition Radiation Tracker 350 k 97.5%
LAr EM Calorimeter 170k 99.9%
Tile calorimeter 9800 99.5%
Hadronic endcap LAr calorimeter 5600 99.6%
Forward LAr calorimeter 3500 99.8%
LVL1 Calo trigger 100%
LVL1 Muon RPC trigger
LVL1 Muon TGC trigger 100%
MDT Muon Drift Tubes 99.7%
CSC Cathode Strip Chambers
RPC Barrel Muon Chambers
TGC Endcap Muon Chambers

Ldt_42fb1 ATLAS Prellmlnary

Ns=7TeV e Data 2011
CIMCZ—uu
@ MC ttbar
B MC Wz
R MC WwW
No pile-up suppression
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LHC i @
The LHC has been performing very well

» >5 fb-1 delivered in 2011 at 7 TeV (2 B* running conditions)

» already >5 fb-'! delivered in 2012, running at 8 TeV

» peak luminosity 6.7-1033 cm=s-! (high pile-up environment)

ATLAS data taking efficiency >93%

— ATLAS Online Luminosity \s=7TeV

- [ LHC Delivered
[ ] ATLAS Recorded

ATLAS Online Luminosity \s=8TeV
- - LHC Delivered
[ ] ATLAS Recorded

Total Delivered: 5.04 &'
Total Recorded: 4.78 f5"

Total Delivered: 5.61 &'
Total Recorded: 5.25 fi5'

Total Integrated Luminosity [fb ]
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Overview of the SUSY Searches ‘%’

ATLAS SUSY Searches* - 95% CL Lower Limits (Status: March 2012)
I Frrrri I
MSUGRA/CMSSM : 0-lep +j's + E 1 s § =g mass
MSUGRA/CMSSM : 1-lep +j's + E 6 § =g mass
MSUGRA/CMSSM : multijets + E s gmass (large my)
Pheno model : 0-lep +j's + E1 s gmass (m(g) <2 TeV, light %?) ATLAS
Pheno model : O-lep +j's + E7 e gmass (m(g) <2 TeV, light )’Z?) Preliminary

f Ldt = (0.03-4.7) fb
Is=7TeV

Gluino med. %* (G~ aG%") : 1-1ep + ' + E7 s g mass (m(¥;) <200 GeV, m(¥") =%(m()~(0)+m('§))
GMSB : 2-lep OS_ + E7 g g mass (tang < 35)

GMSB:1-t+js+E

GMSB:2-t+js+E

Inclusive searches

g mass (tanp > 20)

T,miss
T miss g mass (tans > 20)
g mass (m(i?) > 50 GeV)
Gluino med. b (§—bby.) : O-lep + b's + E e g mass (m(¥;) <300 GeV)
Gluino med. T (§—t%.) : 1-lep + b-j's + Er s g mass (m(¥;) < 150 GeV)

Gluino med.t (§—>tf)"(?) 1 2-1ep (SS) +'s + E ies g mass (m(¥;) <210 GeV)

Gluino med. T G—tT°) : multi-j's + E; g mass (m(¥;) <200 GeV)

Direct bb (51—> by,) - 2 b-jets + E7 g b mass (m(i?) <60 GeV)

... DirectT(GMSB): Z(~Il +bjet+ £, Tmass (115 <m(7,) <230 GeV)

Direct gaugino (¥%, — 31%,) : 2-lep SS + Er e, %; mass ((M(%,) < 40 GeV,%;, m(z;) =m(x;), m{i¥) =2m(z) +m(,)
____________ Direct gaugino (iif(ﬁ — 3l i?) :3-lep+ E if mass (m(i?) < 170 GeV, and as above)

AMSB : long-lived XT %, mass (1 <t(x;) <2ns, 90 GeV limit in [0.2,90] ns)
Stable massive particles (SMP) : R-hadrons g mass
SMP : R-hadrons b mass
SMP : R-hadrons tmass
SMP : R-hadrons (Pixel det. only) g mass
GMSB : stable T
RPV : high-mass eu v, mass (43,,=0.10, ,,,=0.05)
Bilinear RPV : 1-lep +j's + E1 6 G =g mass (ct gp < 15 mm)

MSUGRA/CMSSM - BC1 RPV : 4-lepton + E s g mass

sgluon mass (excl: mgg < 100 GeV, mgy~ 140+ 3 GeV)
L1 1 1111 1 IIIIIIII
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Long-lived particles

*Only a selection of the available mass limits on new states or phenomena shown
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Overview of exotic searches
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Large ED (ADD) : monojet

Large ED (ADD) : diphoton
UED :yy + E_

T,miss

RS with k/M,, = 0.1 : diphoton, m,,

RS with k/Mp, = 0.1 : dilepton, m,

RS with k/M,, = 0.1 : ZZ resonance, m,, i

RSwithg _ /g=-0.20 1T — I4jets, m,

ADD BH (M TM,=3) : multijet, =p , N,

ADD BH (M, /Mp=3) : SS dimuon, Ny, ;an
ADD BH (M, /My=3) : leptons + jets, Zp
Quantum black hole : dijet, Fx(mii

gqgqq contact'interaction >y(m )"

qqll Cl : ee, uu combined, r#;"

uutt Cl : SS dilepton + jets + E; s

. SSMZ:m_

Extra dimensions

ee/uu

,— WaqWq
4" generation : ¢ T, — WbWb
4™ generation : d %4—> WitWt
New quark b’ : b5 Zb+X, m
’.ﬁniss.
Excited quarks : dijet resonance, ;ﬁ
Excited electron : e-y resonance, m

Excited muon : u-y resonance, m

Techni-hadrons : dilepton, m

Techni-hadrons : WZ resonance (vlll), m._.-
Major. neutr. (LRSM, no mixing) : 2-lep + j’ets
Wg (LRSM, no mixing) : 2-lep + jets

H* (DY prod., BR(H*—uu)=1) : SS dimuon, m
Color octelt scalar : dijet resonance, nl%:j
Vector-like quark : CC, m

ATLAS Exotics Searches* - 95% CL Lower Limits (Status: March 2012)

L=4.9-5.0 fb™' (2011) [ATLAS-CONF-2012-007]
L=1.0 fb™" (2011) [1108.1316]
L=1.0 tb™" (2011) [1112.4828]

L=1.0fb™ (2011) [Preliminary]

L=1.0 fb" (2011) [1202.3389]
L=1.0 fb" (2011) [1202.3076]
L=1.0 fb" (2011) [Preliminary]
L=2.0 fb” (2011) [Preliminary]
L=1.0fb" (2011) [1109.4725]

I rmrrrri I I I
Mp, (8=2)
Mg (GRW cut-off)
Compact. scale 1/R (SPS8)
Graviton mass
Graviton mass
Graviton mass
KK gluon mass
Mp (6=6)
M, (5=6)
Mp, (5=6)
Mp, (6=6)
A
A (constructive int.)
A
221Tev. Z'mass
215Tev. W'mass
es0Gev 1" gen. LQ mass
essGev 2" gen. LQ mass

350Gev. Q, mass
404GeV U, Mass
480Gev. d, mass
400Gev b' mass
420Gev. T mass (m(A) <140 GeV)

g* mass
q* mass
e* mass (A = m(e*))
u* mass (A = m(u”))
pT/(uT mass (m(pT/ooT) - m(m;) = 100 GeV)
p, mass (m(p,) = mimy) +my, m(a;) =1.1m(p,))
N mass (m(WR) =2TeV)
W 5 mass (m(N) < 1.4 GeV)
H* mass
Scalar resonance mass
Q mass (couplingkq =v/mg)

Q mass (coupling kg =v/mg)
11 1 111 1 IIIIIIII | |

ATLAS

Preliminary

f Lt = (0.04 - 5.0) fb"
i

7 TeV

10

*Only a selection of the available mass limits on new states or phenomena shown
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Physics with dibosons v, @

PARTICLE PHYSICS

Dibosons are relatively rare processes that provide powerful
probes of the standard model in the electroweak sector

109 LR | T T LB LN |

C T T 1
— ATLAS Online Luminosity \s=7TeV

- [ LHC Delivered
- [__] ATLAS Recorded

Oiot

107

Tevatron
WW-=>1vlv :

772111, llvv
T Total Delivered: 5.61 fb”' 10°
Total Recorded: 5.25 fb™'
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30/06 30/08 31/10 Oy E¢* > 100 GeV)WY 3
Day in 2011 :

Wy—lvy arXiv :1205.2531 .
Zy—lly arXiv :1205.2531 2k o,
WW-=|viv ATLAS-CONF-2012-025 , 0 of(E™ > Vs/4)
WZ—I|vll PLB 709 (2012) 341-357 5 [ Opygqs(My = 150 GeV)
ZZ— Il ATLAS-CONF-2012-026
ZZ—llvv ATLAS-CONF-2012-027 o f TP =200, B0V)

1 | 1 1 Lo aasl

0.1 I

events/sec for LL=10 <¢m s

vs (TeV)
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W}/ & ZV arXiv :1205.2531 ParricLe rvaics |

Selection:
- W or Z candidate, m,, or mt > 40 GeV

- Isolated photon with pr>15 GeV
- AR(.£,y)>0.7

—— Data
Ldt=1.02f" L W)+
N W(lv)+jets
B y+jets
[ ()
it
B W(tv)+WW-single top

o
w

T IIIIIII

Events/GeV

Main Backgrounds
- W/Z+jets, where jet fakes a 2 or Y,

T IIIHII

T lllllll

Measure exclusive (0-jet) and
inclusive (no cut on number of
jets) cross section

15 20 25 0

Photon isolation [GeV]

—@— Elettron channel (Inclusive)
—H— Muon channel (Inclusive)
—A— Combined (Inclusive)
/3 MCFM (Inclusive)

—@— Electron channel (Exclusive)
—— Muon channel (Exclusive)
—— Combined (Exclusive)
[ MCFM (Exclusive)

[ TS - O W——
ATLAS

— T T —T—— T —@— Electron channeI (Inclusive)
P —+H— Muon channel (Inclusive)
ATLAS ‘?vafa —A— Combined (Inclusive)
— (V)"'}’ [/ MCFM (Inclusive)
Ldt=1.02f" o W(lv)+jets —@— Electron channel (Exclusive)
+jets e M y.... —— Muon channel (Exclusive)
- v —&— Combined (Exclusive)
[ MCFM (Exclusive)

T THHW
11 HHM

T -

—

(@]

)
T T 7T

Nig =0 15=7 TeV o Z()

o(pp— I'Ty) [pb]
>
TT HHTW

11 muﬂ

THHW T

tt
B W(tv)+WW+single top

1 XHHM 1 XHHM

TTTTT]
1 HHMH

L [Ldt=1.02"
[ {s=7Tev det=1.02fb"

Md

Events / 20 GeV

T THHW

TTTT

TTTT

———

300 350

El [GeV]

150

Data
Expectation

0
E; [GeV
E' [GeV] r[GeV]
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Anomalous TGCs arXiv 11205.2531 52?;?&‘1?&“5215?
Effective Lagrangian to model generic new contributions to TGCs

» In SM, all new couplings are zero, except g1V=k"=1

- For WWy vertex analysis, fix g1¥=1 to ensure EM gauge invariance

- Form factor, with scale A\, can be used to suppress divergent cross section at large s
and preserve unitarity

q

1V
= i[glV(W;VW”VV = W WHV) + " WIW, VY + — W) Wy VP

My

e . i .
Lyzz =‘w[f4v(auvﬂﬁ)za(a Zﬁ)+fsv(3 VUM)Z“ﬁZﬁ]

Vl Z

T T | T T T T | T T T T I T T T T T T T T LI T T 1T ‘ T T 1T T T T T | T T TT | T T 1T | TTTT | T T 1T T 1T T T I T T T | T T T I T T T I T T T
ATLAS - ATLAS ATLAS
95% CL intervals B 95% CL intervals from Zy 95% CL intervals from Zy

Ve —  ATLAS(1.02 fb™, A=1.5 TeV)
i h3 ATLAS(1.02 fo!, A=o)
DO(7.2 fo!, A=1.5 TeV)
CDF(5.1 fo™, A=1.5 TeV)
CMS(36 pb™', A=c)

ATLAS(1.02 o', A=1.5 TeV) |
ATLAS(1.02 fb™", A=co)
DO(7.2 fo'!, A=1.5 TeV)
CDF(5.1 fb', A=1.5 TeV)
CMS(36 pb™, A=)

p— ATLAS(1.02 fo!, A=2 TeV)
— ATLAS (1.02 fb™, A=co)
e DO (4.2 fo'!, A=2 TeV)
e CMS (36 pb!, A=c0)

B LEP

vl b b Py
0.2 0.4 0.6 0.8

T
P Y
-y
SN
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S
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T T I T
1 | | | | | | 1
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E A 7y

>
g

IS8
| |.

T T T I T T T | T T T I T T T | T T T I

| | | | | | | | | | | | | | | |

v by b by l ‘ W | l

-1 0 4 -03 -02 -01 O 0.1 oO. 0.3 04 05

0.6 -0.002 0.002 0.004 0.006

’\)IIIIIIII

Kyle Cranmer (NYU) 45th Annual Fermilab Users' Meeting, June 2012



WZ—Ivil, ZZ— 41 & WW-—lviv coeren, @Y

PARTICLE PHYSICS

Fiducial and inclusive cross sections measured for all diboson processes

ZZ— 4l Selection: WZ—lvll Selection: WW- IvlvSelection:
« Four isolated leptons with pr>7 GeV * At least 3 isolated leptons, pr>15 GeV » Exactly 2 opposite-charge, isolated
o Leading lepton pT>20, 25 GeV (p,e) * ET™>25 GeV leptons with pr>20 GeV
e Two Z candidates with A Z candidate with |m-MzP°'e|<10 GeV e Z \eto
|[mi-MzPole|<25 GeV * AW candidate with mt > 20 GeV * No jet/b-jet with pr>25, 20 GeV
e mi>15,15,10 GeV (uu,ee,ep)
* EteMss>5550,25 GeV (pp ee ep)

350

T T T T T
ATLAS Prellmlnary —+— Data
_ 1 [ Diboson
J o= a 70 B \W-jet/dijet
\s =7TeV E top
] Drell-Yan
CJwwsiviv
: Gstat+syst

L L B I B
- Expecled Background in signal region: 0.7 " (s!al) 4(syst)

— Total Expected Background: 12.3 + 3.8 (stal) + 3.9 (syst) —

- ATLAS Preliminary e Data

[ Lot = 1.02f6" \s=7TeV 5 Top 300

[ Z+jets
Z+y

| [0 Ostat+syst

Z/y* Z/y* Simulation

250

_[ Ldt=4.7fb"

Events / 3 GeV

200

1 Ns=7TeV

150

i

AN
.
L]

100

o
Lo b b b b b b a 1y
IllllI|ll||l|||||ll|ll||||—

lllllllllllllllllll

4\|\\\‘II\\
1 oo |

20 40 60 80 00 120 140 160 180 200 100 105 120 140
Subleading lepton pair mass [GeV] NGeV
M, [GeV] p,(I[GeV]

Total Cross Section Total Cross Section
Measured:  7.2%y, (stat) %3 (sys) 0.3 (lumi) pb Measured: ~ 20.57 4 (stat)=1.4(sys) *0s (lumi) pb
SM NLO prediction: ~ 6.5%03 pb SM NLO prediction: 17.3737 pb

Channels expected 6/ (fb) measured o/* (fb)
evey 44 9437 41.4 £8.8
uvuyv 38.0+3.1 482 +6.3
evuyv 237.4+194 284.9 £22

Fiducial Cross Section Fiducial Cross Section
Measured: 21 2+2 > (stat) t(l)g (sys)=0.8(lumi) fb Measured: 10215‘ (stat)=T(sys) =4 (lumi) fb
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Summary of Diboson measurements g;m«;;;;g““{

All diboson cross sections measured Limits on anomalous TGC derived
» agree with SM within uncertainty » Competitive with LEP and Tevatron

ATLAS Prellmlnary 95% CL limits from WW production

: ATLAS (1.02 b, A=3TeV)
f Ldt 0035 471" ] ATLAS (1.02fb'1,A=oo)
, 1 CMS (36 pb™, A=co)
\E 7TeV ' LEP
: ' 1 CDF (3.6 b, A=2TeV)
-1 —
Theo_ry 1 DO (1.1 " A=2TeV)
m Datai2010

o Datai2011

|- I 1 1 | | 11 1 | 1 1 1 I 1 1 1 I 1 1 | I 1 1 | I 11

06 04 -0.2 0 0.2 0.4 0.6

Outlook
» Update cross section and anomalous TGC analyses to 5 fb-'
» WZ and ZZ will move to differential distributions for anomalous TGC analysis
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Top Physics

Run Number: 160958, Event Number: 9038972
Date: 2010-08-08 12:01:12 CEST

7 EXPERIMENT
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Top physics
The large mass of the top quark hints that it may play a special role in
electroweak symmetry breaking and BSM physics
» Arstt anomaly at the Tevatron -- many models predict same-sign top pairs
» tt resonances common in non-SUSY solutions to hierarchy problem

» tt production is a background to almost all searches

15 May 2012
Theory (approx. NNLO)
form,=172.5 GeV

ATLAS Preliminary

Data 2011

- stat. uncertainty
—— total uncertainty

ATLAS (Date: February 23, 2012)

Channel & Lumi.

Single lepton  0.70 b
Dilepton 0.70 fb™

All hadronic

o, =(stat) =(syst) =(lumi)
179+ 4+ 9+ 7pb
173+ 6 *11 " Spb
167 +18+78 + 6 pb

1.02 fb™

Combination

177+ 3 "5+ 7pb

New measurements
1.67 o

200+19x42+ 7 pb

Tpag + 1S

T, + lepton  2.05fb™

All hadronic
47 ib’1 |

186+13+20+ 7 pb
168+ 12 *2+ 6 pb
| |

|
150 200
o, [Pb]

50 100

250 300 350

etjets (1d)

u+jets (1d)

e+jets (2d)

u+jets (2d)

[+jets

Most precise (CDF I+jets)

Tevatron September 2011

i1

_ —

H-e—

H--H

1729+ 15+ 25

1755+ 1.1+ 2.6

1743+ 0.8+ 2.3

175.0+ 0.7+ 2.6

1745+ 0.6+ 2.3

173.0+ 0.7+ 11

173.2+ 0.6+ 0.8

(stat) (syst)

160 165 170

arXiv:1203.5755

175

m,,, [GeV]

180 185

Kyle Cranmer (NYU)
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Same-sign top & 4th gen down-type|q|L'lvalll’lll(sm S |

30

| | r[rrrrJrrrrrrrrrrrort

TTT T3

Experimental signature:
v' Same sign lepton pair (ee, ey, Y)
v’ Large missing transverse energy

JLdt=1.o4fb"\s=7Tev —e— data
real

[ charge flip

20 __€+€+3H']'>ISOGeV,mU>IOOGeV- fakes '
2/ uncertainty

tt, Z' 100GeV(x 10)

25

lll

Events / 200 GeV

15 ATLAS
Background:

v' Fake lep (hadron, photon conversion)
v Charge mid identification > 7

v Di-boson (using MC) 0

10

\‘\\‘lllllllll

JHEP04(2012)069

T
IIIIlIIIIIIIIIIIIIIIIIllIlII‘

200 300 400 500 600 700 800 900
H; [GeV]

—_
(=]

| rrrr] rrrrJrrr.~|1Trr |1 111

-—f L dt — 1 04 fb'1 \S = 7 TeV Expected limit at 95% CL

ATLAS — Observed limit at 95% CL
- Expected limit+ 1o

Expected limit+ 2 ¢

] Theory NNLO
m,, = 100 GeV ] eory

—
n
TTTTT T T 17717

| llllllll

CMS 95% CL

ATLAS inclusive 95% CLE

ATLAS 95% CL

—
TTT

o(pp —» tt) @ 7 TeV [pb]

= CDF t1c

. a2 y T T T 1 ] VI R T l 11 11
/l :I l— Predllctlon fr<I>mZ 450 500 550 600
0 01 02 03 04 05 m,, [GeV]

AFB

(%2}

—
lo'
,C>_‘ T T T 7171
ok
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tt resonance (dilepton channel) . 0551 o @

PARTICLE PHYSICS

Benchmark models:
Narrow Z’ (topcolor model)
Kaluza-Klein gluon (RS model)

I T T T I T T T I T T T I T T T T
f Ldt=2.05 fb'\Ns=7Tev _° data 3

tt

A TLAS Z+jets

Single top __|

10 = Wi+ets and Multijet 3
Diboson
Uncertainties

g, (1100 GeV)

102

Events / GeV

| IIIII|_|_|

= F B ‘

Y b NN
Q000 ]

proton S

1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 —1
400 600 800 1000 1200
H +ET™° [GeV]

Hr and Jr where Hr :Zp§+zp%et

/ jets Dilepton

L1 17l

Obs. 95% CL upper limit

Exp. 95% CL upper limit
[ Exp. 1o uncertainty
Event selection: No B tagging o, X020 uncertainty
#=2 Kaluza-Klein gluon

> 2 jets and = 2 OS leptons
|mz — my¢| > 10 GeV

Vs =7 TeV
ET > 40 GeV [ Ldi=2.05b"

. - ATLAS
Ht > 130 GeV in ey channel 2| | . | .

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 -l-
600 800 1000 1200 1400 1600 1800
g, Mass [GeV]
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http://arxiv.org/abs/1205.5371
http://arxiv.org/abs/1205.5371
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tt resonance (lepton+jets channel) ... .o (‘T’

PARTICLE PHYSICS

Benchmark models: |
Narrow Z’ (topcolor model) . : ATLAS -

. Simulation \'s=7 TeV
Kaluza-Klein gluon (RS model) 00 Gov
=

m,=700 GeV
— m,=1000 GeV
m,=1300 GeV

Jet selection:

>=1 b tagged jet

>=4 jets or >=3 jets if one m;>60 GeV
(Boosted W reconstructed by single jet, <1% data)

R e e

. . ] I 5(I)O 1000 15-00--_ | 2000
Not yet using jet substructure techniques Reconstructed ft mass [GeV]

102

T I T T T I T T T I T T T I T T T I T T T I T T T I T 1 T
Vs =7 TeV Lepton + jets

Obs. 95% CL upper limit |

Exp. 95% CL upper limit

[ Exp. 10 uncertainty

Exp. 2 o uncertainty
Piboson™S s Leptophobic Z'
Uncertainties
Z' (800 GeV) _|
9k (1300 GeV)

data

tt

Wijets_| [ Ldr=2.05 fb™
Single top 3 3

Multijet ] ATLAS

10

>
(O]
)
~
2
C
()
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JHEP 1205 (2012) 128

Jet mass & substructure

Boosted topologies & jet substructure offer promising tool for new physics searches at LHC
Study based on large anti-kT (R=1) and Cambridge-Aachen (R=1.2) jets in 4 pT bins

Butterworth, Davison, Rubin, Salam

mass drop

—i
filter

PRL 100, 242001 (2008)

lterative Dynamically Stabilized Unfolding technique (matrices published to HEPData)

Jet mass shows largest disagreement with LO MC, improved after splitting & filtering
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Jet mass & substructure :g:,:;f:;;;;ecf‘f
Jet mass, kT splitting scales, and N-subjettiness measured before and after unfolding
» Described reasonably well, large systematic uncertainties
- sub-jet properties generally agree better
- jet-mass after splitting and filtering shows less dependence on pile-up
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Outlook: A powerful new tool is being commissioned in the search for new physics at LHC
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Char g ed | Ong'li ved h eavy par ticles ATLAS-CONF-2012-022  panmicie prver [

PARTICLE PHYSICS

E.g., long lived q or g forms an R-hadron
Average dE/dX in pixel detector clusters

» mass determined from inverting Most Prob. Value

oF ATLASPreliminarf;
Good Clusters =3'= %
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Using pixel only less sensitive to modeling of
R-hadron in calorimeter

» several hadronization & material interaction models

Data-driven background estimates
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Disappearing-track search arXiv:1202.4847 (‘T’
Long lived charged particle might decay in %+ decaying into T

the tracking volume, giving rise to a

"disappearing’ track high-p; charged particle

interacting with TRT material

» for example, Anomaly mediated SUSY ,
breaking with small mass splitting R
b etwe en Xli an d X]_ ) measured track py

reconstructed track

Disappearing track has <5 hits in TRT e tre particle rack

Backgrounds from material interaction and

‘bad tracks’ estimated from data
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Stopped, Long-Lived Particles

arXiv:1201.5595 CosmoLoay AND ((-//

PARTICLE PHYSICS

Even longer lived particles can stop in calorimeter, decay later

ATLAS Simulation
Displaced R-hadron decay
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Summary

2011 was a fantastic year for the LHC and for ATLAS
» accelerator and detector both performing beyond expectations
» hundreds of papers submitted for publication
» high-precision measurements for electroweak and top physics
» stringent constraints for supersymmetry and exotica
» an intriguing excess in the search for the Higgs

2012 promises to be a year to remember

» already >5 fb-! of pp collisions at 8 TeV

» the Higgs story will unfold
» will deploy several new tools commissioned in 2011

More results from ATLAS can be found here:
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/
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