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Missing Transverse Energy (MET) performance
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Pile-up conditions drastically changed during 2012!

MET performance is the key for many analyses
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(The fraction of tracks from the primary vertex pointing to soft terms of
the MET is used to reweight the terms and recalculate the overall MET)
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Muon performance in pp—Z—up collision data

Muon reconstruction efficiency Muon momentum scale
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* Muon reconstruction efficiency ~ 1 apart from  Muon momentum scale close to 1

regions with limited muon spectrometer coverage
» Agreement with the Monte-Carlo prediction at <<1%  « Deviations modelled by the Monte-Carlo simulation

Many more performance studies ongoing:

* T identification and reconstruction

* b-jet reconstruction optimization with track jets

* local hadron calibration method for jet energies (standard for 2012 analyses)
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Standard Model at ATLAS
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ATLAS is sensitive to a large number of SM processes, with cross sections spanning multiple
orders of magnitude... MPP presence all over this plot!

MPP Project Review 2012 - ATLAS



Measurement of the pp—Z— 11 production

» Test of 1 lepton identification

* Irreducible background to pp—H—T1T1

« Complemented with extensive 1 reconstruction
and identification performance studies
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1.1 1.2
o(Z — 17, 66<m_ <116 [GeV]) [nb]

Excellent agreement of
pp—Z—TT Cross sections
with pp—Z—ee/uu cross

sections!

ATLAS-CONF-2012-006, Phys.Rev. D84 (2011) 112006




Measurement of the pp—ZZ—4/ production

 Search for anomalous triple gauge couplings which are forbidden in the
Standard Model at leading order:
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Other Standard Model measurements at MPP

Measurement of the pp—W+b jets production:

« Test of higher order

« pp—W+bb important reducible background to

pp—H—-WW

ATLAS-CONF-2012-156,
Phys.Lett. B707 (2012) 418-437

Ongoing Activities:
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» Very challenging

Measurement of the pp—W+c jet production
* pp—W+c jet is sensitive to the s quark and gluon density inside the proton

Measurement of the pp—WW-— jets production

* Important test of the Standard Model
e dominant background to H - WW
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Top quark overview

The top quark plays a central role in LHC physics:
* its mass is a fundamental parameter of the Standard Model
* the top quark is ~40x heavier than the bottom quark:

the only SM fermion with mass at the Electroweak scale
— Large contribution in virtual fermionic loops

* top quark decays before hadronization, provides a unique opportunity to study a "bare" quark

« Important background to direct searches, large tt pair production cross section at the LHC:
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Top quark pair decay signatures

Top quark decays almost exclusively to Wb, tt pair decay signatures categorized from W decay

Dilepton (e or p) 5%

Lepton (e or p) +jets 30%

All hadronic 44%

low rate, low background
(mainly Drell-Yan)

High purity

2 high-p, leptons + MET

higher rate, manageable
background (mainly W+jets)
Golden Channel

1 high-p_ lepton + MET + jets

large rate, large background
(mainly QCD)

Lowest purity

6 Jets + b-tagging

(other signatures involve at least one 1)

Our institute has ongoing analyses in each of the 3 channels!
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ATLAS 2012 top quark mass paper

Template method in the lepton+jets channel, 1.04 fb-! of 2011
LHC Data:

» Perform jet-parton assignment using a kinematic likelihood fitter
 Use R, as estimator for top quark mass

- Derive signal and background templates of R,, from simulation
 Fit templates to data to extract the top quark mass

:
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— use jets to determine the top quark mass,
minimizing uncertainties from Jet Energy Scale (JES)
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ATLAS 2012 top quark mass paper

Results published in
———— Eur.Phys.J. C (2012) 72:2046

‘ Major MPP contribution,
made the cover of EPJ!

@ Recognized by European Physical Society

: : Results from different channels (e/mu) and
Particles and Fields methods (1D/2D template)
Getting closer to Tevatron precision, but still
limited by large systematic uncertanties

(Date: February 23, 2012)

Major sources of uncertainties for this
measurement (~80%): JES, bJES, modelling of
Initial and Final state radiation (ISR/FSR)

In 2012 MPP contributed to the efforts in

AR i (LRL W) 2.0k 0.7 1.1 reducing these uncertainties:
Towekon Betiber 2011 17824 &j}* (021 bJES: study the calorimeter/tracker jet o ratio
T B r..in the lepton +jets sample
Bt ISR/FSR: tune simulations to data using jet

track shapes

A 3D template analysis fitting simultaneously
m/'*, m,"®° and anr_-like variable is in the final

&) Springer stages of development: it will measure the top
quark mass, fixing JES and bJES to datal
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First LHC top quark mass combination

Many measurements of the top quark mass already available at the LHC:
« different top decay channels and techniques
« different assumptions and sensitivity to various systematic effects

Combination is not easy!

* Needs deep understanding of
systematic uncertainties and their
correlations between ATLAS and CMS

« Work is ongoing towards
harmonization of the treatment of the
different uncertainties

« Experience gained was successfully

ported to the first LHC top quark pair
production cross section combination

MPP Project Review 2012 - ATLAS

LHC Miop combination - June 2012, L _ =35 pb'-4.91b"
_ ATLAS + CMS Preliminary\s = 7 TeV
ATLAS 2010, lJets ————— 169.3£4.0£4.9
Ly =35ph ", (8 CR, l_J.E syst.)
ATLAS 20T e — 1745+ 0.6+ 2.3
e 92130
oS 20Tl driepen ——+— 1755+ 4.6+ 46
o 20T e - 17312 2.1+ 2.7
GMS 2011, cilepion — — 1733112427
CMS 2011, u+jets
Ly, = 4.8 10", (& CR, UE syst.) o 1726£0.4£1.5
LHC June 2012 = 173.3£0.5+1.3
Tevatron July 2011 HOH 173.2+0.6+0.8
| | | | * (sia|1.) * (syst.)
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Mip [GeV]

ATLAS-CONF-2012-095 (mass combination)

ATLAS-CONF-2012-134 (cross section combination)




Other top physics measurements at MPP

Ongoing Activities:

Measurement of the top quark mass in the dilepton channel MPP-2012-160
« Underconstrained kinematics due to the presence of 2 undetected neutrinos
- Studied performance of 3 different m_estimators with a template method

 Public result coming soon

Measurement of the top quark mass in the all-hadronic channel
* Very challenging to reconstruct: 6 jets, no leptons, no MET!
« Studied different algorithms for jet-parton assignment

Search for New Physics in single top quark decays
* Probe anomalous couplings in the Wtb vertex
* Public result almost ready

MPP Project Review 2012 - ATLAS



http://publications.mppmu.mpg.de/?action=search&language=en&mpi=MPP-2012-160

Supersymmetry (SUSY)

« SUSY postulates a boson field for every fermion field, and vice versa
» Exact SUSY stabilizes the Higgs mass canceling loop corrections from fermions

o If SUSY exists, it must be a broken symmetry — sparticles gain mass ~TeV

=
@33 Y @ Pt y@@@
dy sy b S

J 70 @ o ”i‘@J@
9 y
cw e @ @ D
et DODID

 To prevent rapid proton decay, many SUSY models assume R-Parity is conserved:

Ao = (_{)25HB+HL _ +1(particles) Lightest SUSY particle (LSP) stable,
P={=1) | —1(sparticles) Experimental signature: large MET

MPP Project Review 2012 - ATLAS




SUSY searches at ATLAS

ATLAS SUSY Searches” - 95% CL Lower Limits (Status: Dec 2012)
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SUSY searches at ATLAS

ATLAS SUSY Searches” - 95% CL Lower Limits (Status: Dec 2012)
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1. x — | vI I{\,rv] h,l I(vvj 3lep +E. e L=13.0 ru-:ln'rev [ATLAS-CONF-2012-154] SBUGEVT 7 TTIESS I:'rn',r T=miz_J, mb, ] = U.mil] a5 above]
;:' )C - W & L'y 3lep+ E, e L=13.01b", 8 TeV [ATLAS-CONF-2012-154]  140-285 GT'—’ A, MaAss  {mig )=mix ). mix )= 0, skplan bd&.z.‘lL[.ll‘-"Ll
Direct ¥ pair prod. (AMSBJ long-lived y |ESamiETa s ZIEW 7 Mass  (1<1jy Je 10 ns)
Stable QR hadrons : low B, By (full detector) |ESRTETTeV1211:557) 285 §a‘-' g mass
Stable t R-hadrons : low [, By (full detector) | ESEEHES T TEl 351567 G83GeV] tmass
GMSE : stable T [Lsaib T eV [1291.1557) 00V T Mass (5 < tanfi < 20) ) )
¥ — qqu (RPV) :u + heavy displaced vertex  |ESfafb T Tev [1210.7451) TOOGEV O mMass (03107 <k, < 15410, 1 mm < e1 < 1 m,§ decoupled)
LFV : pp—v_+X, v —e+u resonance  |L=48ib T eV [Preliminary] 1817V V_mass (i, 70.10,4,,=0.05)
LFY : pp—v +}( vV _}e[u)w resonance  |L=defb’ 7 TeV [Preliminary] 1.10 Tev \I" mass (i, =0 1n.z ] :u:-]
ilinear RFV CMSSM 1lep+7js+E, . |FOfiE ey ArCASCoNFa1254a] 1.2 Te¥ q= gmass (6T gp < e m)
i ;'g"qg'—mg‘; ;C:—naev euv_:dlep+ E e |L=130107, 8 TeV ATLAS-CONF-2012-153] T00GeV T mass (M) > 300 Ge, A, O k. > 0)
I | —>Ix x —eev, ELW 14 lep + E e [EE130 fb”, 8 TeV [ATLAS-CONF-2012-153] 430 GeV | mass 'rnu > 100 Gav, rrl'L;-rn' JEmil) ko ark > 0)
d— qqq.:3- Jel resonance pair L=4.61b", 7 TeV [1210.4843] 686 GeV | O mass
Scalar B'LICII’] 2- Jet resonance pair |t=4s b, 7 TeV [1210.4626] 100287 6aV] sgluon Mass (incl. limit from 1110.2653)
WIMP interaction (D5, Dirac ) :'monojet’ + mae  |L=10.5 167, 8 Tell [ATLAS-CONF-2012-f47] 704 Gey  M* fcale {m, < B0 GeV. |m||ul-kﬁ-:3? GeV for Era-
’ | | I I R B | | I I R B | | | i | | [
10 1 10
*Only a selection of the available mass limits on new states or phenomena shown. Mass scale [TEV]

All limits guoted are observed minus 1 theoretical signal cross section uncertainty.
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ATLAS SUSY Searches” - 95% CL Lower Limits (Status: Dec 2012)

MSUGRA/CMSSM :
MSUGRAI/CMSSM :

Olep + s +E;

1lep + ]s +E,

Pheno model : 0 lep +|'s + EI

Pheno model: O lep +j's + E,

Gluino med. ¥ (G—qdx ) : 1 lep +JS + E
GMSB (I NLSP) : 2 lep SOS}

GMSB (T NLSP) : 1-2 7+ O- o

GGM (bino NLSP) :yy + E "™

GGM (wino MLSP) :y + lep +E

GGM (higgsino-bino NLSP) :y + b + E

GGM (higgsino MLSP) : £ + jets + E

_Gravitino LSP : 'monojet’ +E, ke

JTeSE

JTHSE

JTHSE

TS5

TS5

JTHSE

JTESE
JTESE

] [T 1T L
L=5.8fb", & TeV [ATLAS-COMF-2012-108]
L=58fb '-. 8 TeV [ATLAS-CONF-2012-104]
L=5481h 8 TeV [ATLAS-CONF-2012-108]
L=581Th '-. & TeV [ATLAS-CONF-Z012-1089]
1=47 fb", 7 TeV [1208.4688]

L=47 16", T TeV [1208.4688]

1=47 16", T TeV [1210.1314]

L=4.81b", 7 TeV [1209.0753]

L=481b", T TeV [ATLAS-CONF-2012-144]
L=4.81b", 7 TeV [1211.1167)

L=581Th '-. 8 TeV [ATLAS-CONF-Z012-152)
L=10.5fb 8 TeV [ATLAS-CONF-2012-147]

Vi T Luep-f-.sB-Js-v-i:,m5
g—)tlx (wr_lbjalt) 21ep (SS) +'s +Ey .,
—:otlx (virtualt) - 3lep+js+E

1 T s
\rlrluall) D lep + multi- JS +E

EH“X

bb, b—)b 0|Ep+2b—JEtS+Erm5
_ bbb—)tx 3lep+js+Ey ..
1t (light), 1—m3 1/2' |ep (+bjet) +E, .

it (medlum} t—)bx 1lep + b-jet + E
(medlumjjt—)bx 2lep +E.
t—)tx Iep +b-jet+ E
it oty 0;1;..3 lep (+ b-lels] +E

if (natyral G +

T s

3rd gen. sq|
gluing med)

T miss

T .miss

3rd gen. squarks
direct production

i

T ims

Il 1=l c2lep+ E;

JI V), 2lep + E, -
1. x = | vl I(#v), W] I(Wj 3lep *E. e
,{‘g S W™ Z*7. :3lep +E, .

Direct ¥ pair prod. (AMSBJ long-lived 3
Stable QR hadrons : low B, By (full detector)
Stable t R-hadrons : low B, By (full detector)

GMSB : stable ©

¥ — qqu (RPV) : 1 + heavy displaced vertex
LFY : pp—v_+X, v —e+yu resonance

LFV : pp—v +X,¥ —}e[u)+* resonance
ilinear RFV CMSSM 1lep+T7js+E; ..
i ;'g"qg'—mg‘; ;C:—naev euv_:dlep+ E
11—l X —eevy euv 4|ep+E ks
d—q9q.:3- JEl resonance pair

Scalar Blucun 2-jet resonance pair
WIMP interaction (D5, Dirac ) :'monojet’ +E

() 1

JTESE

L=4.7 b, 7 TeV [1208.2684]

L |1.Lu Tev ﬁ_:l g mass
1287V q =g mass
1.18 Tev @mass {mi{@) = 2 TaV, light 7 i
1. Z]B =V Q I'I"I-EISS {mi{g) = 2 TaV/ light fcj
sooGav] J mass (mi ) % 200 GeV, m( ,-Zl-mnt, JmE)
124Tev Mass' (tang < 15)
0T g mass {tanj > 20)
fiiTewl § mass (mii ') > 50 Gev)
glaeew] g mass

ATLAS

Preliminary

ﬁdf =(2.1-13.0) b

=1z, 3 ]
L=5381b", 8 TeV [ATLAS-COMF-2012-105)
L=13.01b"", 8 TeV [ATLAS-CONF-2012-151)
L=581b", 8 TeV [ATLAS-COMF-2012-103)

L=12.81b™, 8 TeV [ATLAS-CONF-2012-145)

L=12.81b7", 8 TeV [ATLAS-CONF-2012-165]
L=13.01b™, 8 TeV [ATLAS-CONF-2012-151)]

L=4.7 b7, 7 TeV [1208.2864)
L=13.0 ru", 8 TeV [ATLAS-CONF-2012-154]
L=13.0 ru". 8 TeV [ATLAS-CONF-2012-154]
L=4.7 b, 7 TeV [1210.2652]

L=4.7 1b, 7 TeV [1211.1597]

L=4.7 b7, 7 TeV [1211.1597]

L=4.7 b7, 7 TaW [1211.1597]

L=4.4 10", 7 TeV [1210.7451]

t=4.6 1", 7 TeV [Preliminary]

L=461b", 7 TeV [Preliminary]

L=4.7 b, 7 TeV [ATLAS-CONF-2012-140]
1=13.0 ru". 8 TeV [ATLAS-CONF-2012-153]
L=13.0 ru". 8 TeV [ATLAS-CONF-2012-153]
1=4.6 10", 7 TeV [1210.4613]

L=4.61b7, 7 TeV [1210.4826]

L=10.51b™, 8 TeV [ATLAS-CONF-2012-147]
| I Yy

. |[t=47 7.7 Tev [1208.4305, 1208.2102]167 GeV | {mass {m{;_ | = 55 GeV)
L=13.0 fb, § TeV [ATLAS-CONF-2012-166]
L=13.010", 8 TeV [ATLAS-CONF-2012-167]
L=13.0 1", § TeV [ATLAS-CONF-2012-166]
L=47 b, 7 TeV [1208.1447,1208.2590,1209.4186]

160-350 GaV tmass {m{;(j DGG'I."m{;{ )= 150 GaV)

85485 GeV
110-340GeV.| ;7 mass

EE0NaVl 7 mass

100-28T GeV

00 GaN. g Mmass 'rr-',r ) = 220 Gav) E: 7, 8TeV
690 GeV @I_WESS "'fl'|"j > 2l3'ZI L::ﬂ.u
gasGav| F ' scale (m(G)=10few)
m] oI Gav]
850 GaV g MAass {miz') < 300 Gav
B TeV results

BB0GeV g mass (mi, 3< 300 Gav)
1.00TeV §mass {m{;{ 3« 300 Gav)
1.15 TeV d mass {m{x ) < 200 GaV)
620 GeV b mass {m{;( J< 120 Ga"."]
4056e b mass {mig;) = Qm{;( i)

160-440 GeV tmass {m{le DGan{i]m{Ij-IDGE\J‘j
230-560 GeV_ tmass {m{;(:l o)
230-465 GaV | {mass {m{xj o)

| mass l-'{'ixll =0}
""'f ,lf 0 Gev, m| \J=2l'frl'f ,I"'"'f ﬂ:-
mass
imir J-rrl'f J rr|',-' J 0, s
{1 ==y ,lf 10 ns)
gESGEW G mass
GEIGEV] t mass
TMass (5 =tanf = 20)

Third generation searches:
Gluino mediated or direct stop production,
sensitive to light stops

EQ|LIOI'I MAass {incl. imit frem 1110.2693)

704 Gev  M” fcale {m, < BO Ga, |m||ul-=~ﬁ-:3? GeV far Era-
| | I I | | | L1 11

580 GaV |
285GV ¥ Mass

Irn".r J'""f l| rn".f l| 0, rnl \J_]w, above)
Eplf_rr & decouplad)

43

=

10

*Only a selection of the available mass limits on new states or phenomena shown.
All limits guoted are observed minus 1 theoretical signal cross section uncertainty.

1 10
Mass scale [TeV]
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ATLAS SUSY Searches” - 95% CL Lower Limits (Status: Dec 2012)

MSUGRA/CMSSM &
MSUGRAI/CMSSM :

Olep + s +E;

1lep + ]s +E,

Pheno model : 0 lep +|'s + EI

Pheno model: O lep +j's + E,

Gluino med. ¥ (G—qdx ) : 1 lep +JS + E

GMSB (I NLSP) : 2 lep SOS}

GMSB (T NLSP) : 1-2 7+ O-

GGM (bino NLSP) : 1

GGM (wino MLSP) :y + lep +E

GGM (higgsino-bino NLSP) :y + b + E

GGM (higgsino MLSP) : £ + jets + E

Gravitino LSP : ‘'monojet’ + E

@jbp,; (wrtualb] Olep+3bs+E,

gty (virtualt) : 2 lep (SS) +j's + E

@—:LE,'{" (virtualt) : 3 lep + 's + E,

g—;tt,,{ {virtualt) : O lep + multi-'s + E

gty {virtualt) : 0 lep + 3 bj's + E

bb,b,—b¥ : 0lep + 2-b-jets +E

_bb, b—>L,¢ 3Iep+]S+E

tt (light), t—>|g_,¢ 142 Iep (+ b-jet) + E

it {medium), t=bj : 1 lep + b-jet + E,

tt (medium), t—>b,¢ c2lep + E

—. [Itoty 1lep+ b-jet + E

tt, st omz lep (+ b-jets) + E,

=

i | N

JTeSE
JTHSE
JTWSE
JTH3E

TS5

JTWSE
JTESE
JTESE
JTNSE
JTHSE
JTWSE
TS5
JTHSE
4TS5
JTHSE
JTHEE
T .mess
TS5
JTHSE
JTeSE

JTRSE

|L|L", |;$'|"x"_i""é"ié}:i"¥'€; mz

, W)zivy, 1 2lep+ Ey
fff‘z"x—‘njl L"’"E"ﬂ 3lep+E,

'+
.,

P
e

Direct ¥ pair prod. (AMSBJ Iong-lived j{,
Stable QR hadrons : low B, By (full detector)
Stable t R-hadrons : low B, By (full detector)

] L

GMSB : stable ©

¥ — qqu (RPV) : 1 + heavy displaced vertex
LFY : pp—v_+X, v —e+yu resonance

LFV : pp—v +X,¥ —}e[u)+* resonance
ilinear RFV CMSSM 1lep+T7js+E; ..
;'('j;'{"_.g SWE T —eev, euv_:dlep+ E
Il |—>Ix X —>eev euv 4|ep+E ks
d—q9q.:3- JEl resonance pair

Scalar Blucun 2-jet resonance pair
WIMP interaction (D5, Dirac ) :'monojet’ +E

() 1

JTESE

_ I I
L=5.8fb", 8 TeV [ATLAS-CON F—2E|12—1LE|]

L=58fb '-. 8 TeV [ATLAS-CONF-2012-104]
L=5481h 8 TeV [ATLAS-CONF-2012-108]
L=581Th '-. & TeV [ATLAS-CONF-Z012-1089]
1=47 fb", 7 TeV [1208.4688]

L=47 16", T TeV [1208.4688]

1=47 16", T TeV [1210.1314]

L=4.81b", 7 TeV [1209.0753]

L=481b", T TeV [ATLAS-CONF-2012-144]
L=4.81b", 7 TeV [1211.1167)

L=581Th '-. 8 TeV [ATLAS-CONF-Z012-152)

L |1.Lu Tev ﬁ_:l g mass
1287V q =g mass
1.18 Tev @mass {mi{@) = 2 TaV, light 7 i
1. Z]B =V Q I'I"I-EISS {mi{g) = 2 TaV/ light fcj
sooGav] J mass (mi ) % 200 GeV, m( ,-Zl-mnt, JmE)
124Tev Mass' (tang < 15)
0T g mass {tanj > 20)
fiiTewl § mass (mii ') > 50 Gev)
glaeew] g mass

900 GaV QITIEISS "I'l'r’ ,I‘=22'J GaV)
r\'.r s

ATLAS

Preliminary

ﬁdf =(2.1-13.0) b
fs=78TeV

EON Salf N MASE (enfidh

L=10.51h", 8 TeV [ATLAS-CONF-2012-147]
L=128 ”.'l.., 8 TeV [ATLAS-CONF-2012-145]
L=581b", 8 TeV |ATLAS-CONF-2012-1035]

L=13.01b", 8 TeV |ATLAS-CONF-2012-151]
L=581b", 8 Tev |ATLAS-CONF-2012-103]

L=1281h", 8 TeV [ATLAS-CONF-2012-143]
L=128 ”.'l.., 8 TeV [ATLAS-CONF-2012-165]

Direct Electroweak
production of gauginos, sleptons,
small cross sections, various signatures,

. . - .
1=13.0 b”, 8 TeV [ATLAS-CONF-2012-151] 405 ma I n |y Wlth m u Itl Ie pton fl nal States
L=47 17, 7 Tev [1208.4305, 1200, 2102] 67 GaV mass
L=13.01b", 8 TeV [ATLAS-COMF-2012-168) 160-350 GaV L I'I"I-EISS {’ll'f J E' GeV, miy J = 150 GaV)
1=13.01b”, 8 TeV [ATLAS-CONF-2012-167] 160-440 GeY LmEISS "'“Lf )=0Gev, rn'u miz ) = 10 Gev)
1=13.01b”, 8 TaV [ATLAS-CONF-2012-15 230-560 GeV_ t mass 'rnuc; )

Rics) 230965 GaV T mass 'rrlh’ )= o)

L=4.7 16", 7 TeV [1208.1447,1208.2500,1

L=4.7 16", 7 TeV [1208.2684]

1=4.7 10", 7 TeV [1208.2664)

1=13.01b", 8 TeV [ATLAS-CONF-2012-154]
g

L=4.7 b, 7 TeV [1210.2652)

L=4.7 1b, 7 TeV [1211.1597]

L=4.7 b7, 7 TeV [1211.1597] G683 GaV t mass

L=4.7 b7, 7 TaW [1211.1597] A0 GEY. T MAass (5 <tanp < 20)

L=4.4 107, 7 TeV [1210.7451] TODGEV| qQ MASS {0310 e Ay s 184107, 1 mm = o1 = 1 m, 3 dacoupled)
t=d6fb”, 7 Ta¥ [Praliminary] 1817V V_mass (i, 70.10,4,,=0.05)

L=461b", 7 TeV [Preliminary] 1.10 Tev \I" mass (i, 0. 10,4 s :IE-]

L=4.7 fb”, 7 TeV [ATLAS-CONF-2012-140] 1.2 TeV q g mass et gp < 1 mim}

1=13.01b", 8 TeV [ATLAS-CONF-2012-153] TO0GeV %, mass miE =300 GeV, &\ orik,, > 0)

L=13.0 b, 8 TeV [ATLAS-CONF-2012-153] 430 GeV | mEISS "'rl'lf J“ 100 GaV, 'I'I'L,I—"“' JEm{l) Ay erd, o 2 0)
t=46b", 7 TaV [1210.4613] GBE GaV g mass

L=4.61b", 7 TeV [1210.4826] 100287 6aV] sgluon Mass (incl. limit from 1110.2653)

L=10.51b™, 8 TeV [ATLAS-CONF-2012-147]
| I Yy | |

[NESSEEGEE | mass {m{_‘{j 0]
© 110-340 GeV | x mass {m{x )< 10 Gev, m{l\-'j —[m{;( 3+m{1 i

gE0eaV] 7 mass

L3 7

.-.m:;w x mass

{m[‘,{ j m[‘,( j m[x j 0, m{lvjas above)

{1 -k':{;gl:l = 10 ns)
SESGeV. J mass

704 Gev  M”
I I |

{m, < B0 GeV, |m||ul-=~ﬁa? Gel for
| | L1l

fcale

Eral | [

10

*Only a selection of the available mass limits on new states or phenomena shown.
All limits guoted are observed minus 1 theoretical signal cross section uncertainty.

1 10
Mass scale [TeV]
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ATLAS SUSY Searches” - 95% CL Lower Limits (Status: Dec 2012)

MSUGRAICMSSM S Olep +js+E; .. r_=5.a| i, 8 Tlev |A'|I'L.A5|-ED|NF!2EI|12|—1L9] l - L L'DTeV q_— q mals'.s Pt | ! o
MSUGRAICMSSM : 1 lep + ]S +E, nese |L=S8 107, 8 TeV [ATLAS-CONF-2012-104] 124aTev| §=gmass
Pheno model : 0 lep +|'s + E. e |LES81H7, 8 TeV [ATLAS-CONF-2012-108] 118TeV g Mass (mig) < 2 Tev, light P J ATLAS
Pheno model: Olep +j's + E; .. |£=5816" 8 TeV [ATLAS-CONF-2012-108] 1.38 TeV/ g mEISS {mi{g) = 2 TaV, light fcj Preliminary
Gluino med_,_;'c" (Goqir ) 1lep+js+ E pae [LRAT 077 Tel [1208.4688] so0Gav J mass (mi |} = 200 GV, m( "21"""’ J+mig))
GM_SB “ NLSP} -2 |Ep SOS} JS + E ks L=4.7 107, 7 Tev [1208.4686] 1.24 TeV g ITI-EISS {tanfi = 15)
GMSB (TNLSP): 1-27+0-1lep +|'s + E, L |LeaT T TeV [1210.1314) 1207eW g mass -ur., > 20)
GGM (bino NLSF) iy + E_ ':T :s L=4.8 10", 7 TeV [1209.0753] T g mass (mit,)>50 Gev) Itdf =(2.1-13.0) b
GGM (wino NLSP) :y + lep +E ™ ’S L=4.8 16", 7 TeV [ATLAS-CONF-2012-144] glaeew] g mass
GGM (higgsino-bino NLSP) :y + b + E’ :T =s L=481b", 7 TeV [1211.1167] 300 GaV Qmass mi ) > 220 GaV) fs=7 8TeV
GGM (higgsino MLSP) : £ + jets + E neas |L=S8 107, 8 TeV [ATLAS-CONF-2012-152] 690 GaV @I_FIESS (miH) > 200 Gev)
Gravitino LSP : ‘'monojet’ + E s |LE10.5167,8 TeV [ATLAS-CONF-2012-147] Ba5GaV F scale {mi{G) = 107 et‘;
@jbp,; (Vlrtualb] Olep+3bs+E, ,, [|t=128107"8TeV [ATLAS-CONF-2012-145] 1.24 Tev g mass (mi ) = 200 GaV)
g—>LLx‘_’ (vlr_tllyal L] 2lep (38) + 15 + E s |L=B8 107 j.xa TeV [ATLAS-CONF-2012-105) B50 GeV g mass 'fll"ftJ < JB':l GaV) B TeV results
g—ztt,{ (virtualt) : 3 lep +j's + E e |FE130107.8 TeV [ATLAS-CONF-2012-151] EB0GaV gMass (m(y ;e 300 Gav)
g—;[[}: |Lv|rtua|t] 0 lep + multi-]'s + E mos |L=58 fb", & TeV [ATLAS-CONF-2012-103] 1.00TeV g Mass 'rrl'; ;un-:u Gav) _
g—;ttd jwrtualt] 0 Iep + 3 b- JS + E P fh”, 8 TV [ATLAS-CONF-2012-145] . .
bbb, —>b£ 0 |Ep + 2-b-jets +E e |L=128 fh", 8 TeV [ATLAS-CONF-2012-165] Long Ilved partlcles searches
_bb, b _’L.( lep +js + E se =130 fb”, 8 TeV [ATLAS-CONF-2012-151] _ 405

tt (light), t—>|g_,¢ 112 Iep {+ b-jet) + E, ae |L=ATIBT.TTeV [1208.4305 1200.2102] 67 GeV [ M3 H 1 1 1
LL(ITIE!dIUITI] t—sbi o1 lep + b-jet + E, L=13.01b7, 8 TeV [ATLAS-COMF-2012-166] 16029 G MIX Of dlﬁerent Slgnatu reS Wlth Ionger

TS5

tt (rrledlurrl] t—>b,¢ c2lep + E e |L=130 ru':.n'rev [ATLAS-CONF-2012-167] S articles Iifetime
_ tt t—=ty - 1lep + b-jet + E niss |L=13.0107,8 TeV [ATLAS-CONF-2012-166] 2 p
. Lt t-»t'{ 10142 lep (+ b-jets) + E e |L=47 fb, 7 TeV [1208.1447,1208.2500,1209.41 66 oz T TTTESS I =0T
tt (natural GMSB} Z{—»IIJ + b—|et+E e |2 b, 7 TaW [1204.6736] 310 GaV tmass (115 = mj chezaa Gav)
I| I—>I,¢ :2lep + E |T=s L=4.7fb", 7 TeV [1208.2664] eV | mass "n',r =0}
x L I,"{_v—>|w.,r( )_>|\,r'¢ 12 lep + E P fb”, 7 TeV [1208.2884] 110-340 GeV = i mass 'rr|',-' )< 10 Gev.m| \,:21-".'1: l|-l'rl'_|-’ Rl
1. x — [ vl I(vv), W] I(v\'j 3lep +E s |L=120 ™, 8 TeV [ATLAS-CONF-2012-1 580 GaV T mass {mi, JI:- fll'lf ), miE J—C' mi \JJ‘: above)

;f'—pw*f?' 7% 31an 4 £ 1=13.0 k"

Direct ¥ pair prod. (AMSB) : long-lived
Stable § R-hadrons : low B, By (full detector]
Stable t R-hadrons : low B, By (full detector)

GMSB : stable T

140-288 GeV ¥ MASS_ [m{F J=mif Lm{y 1=0.5 Eulf.rr bd&.z.‘lLI’.""-"Ll
¥ Mass (1=t )< 10ns)

g mass

t mass

TMAass (5 <tanf < 20)

Long-fived
particles

0 K - 5 5 -
L—gqu ERPV’} -1+ heavy displaced vertex qmass {D.Sxm“:]. L, < 154107, 1 mm < &1 < 1 m,g decoupled)
LFY : pp—v_+X v_—e+pl resonance |[LS&SfhT T Tew [Fraliminary] LENNeMY v mass (i, =010 i, =005
LFY : pp—v +}( vV _}e[u)w resonance  |L=defb’ 7 TeV [Preliminary] 1.10 Tev \I" mass (i, =0 1n.z ] :u:-]
ilinear RFV CMSSM 1lep+7js+E, . |FOfiE ey ArCASCoNFa1254a] 12TeV q=3 mass (6T gp < e m)
T W "'—}EE\: LV, cdlep + E L=13.01b"", 8 TeV [ATLAS-CONF-2012-153)] TOD GeV mass (mip =300 GeV, ko ork, = 0)
AX _,& XX P e ‘iz 122
1 { 3
| | —3[¥ —}ee\,r em,r -4 lep + E L=13.01b", 8 TeV [ATLAS-CONF-2012-153] 430 GeV | I'I"IEISS 'rrI{f ,|=- 100 Gal, rrl'Lj—rrl' JEmil) ko ark =00
& i p JTHEE 1z 122
g —3 qqq 3 Jel resonance pa”— L=461b", 7 TaW [1210.4813) G666 GeV g ITIEISE‘.
Scalar gluon ; 2 Jet resonance pair |t=4s b, 7 TeV [1210.4626] 100287 GV sqluon Mass {incl. imit from 1110.2693)
B P
WIMP interaction (D5, Dirac ) :'monojet’ + mae  |L=10.5 167, 8 Tell [ATLAS-CONF-2012-f47] 704 Gev  M” fcale {m, < 80 GeV, limit ul-a Ga? GeV for I:rE-
' | | [ I | | [ I | | | I 11 | | [
10 1 10
*Only a selection of the available mass limits on new states or phenomena shown. Mass scale [TeV]

All limits guoted are observed minus 1 theoretical signal cross section uncertainty.




SUSY

searches at ATLAS

hes* - 95% CL Lower Limits (Status: Dec 2012)

"""""""""""""" MSUGRAICMSSM: Ulep + s+ E, L-s.al1b*.a1‘|e\f[A1I'LA3|4:O|NF120|12|-1LEI] | . LﬂTn\l' q_— g ma!s.s R ! o
MSUGRA/CMSSM : 1 lep + ]s +Ep o |L=581b",8 TeV [ATLAS-CONF-2012-104] 124Tev. §=gmass
Pheno model : 0 lep +|'s + EI se | L=58107. 8 TeW [ATLAS-CONF-2012-108] 1.18 TeV @mass {m{E) < 2 TeV, light J ATLAS
Pheno model : Olep +'s + E, .. |L<8810" 8TV [ATLAS-CONF-2012-108] fagtev| §mass (mi{g) = 2 TaV, light ;C; Preliminary
Gluino med. ¥ (Goqir ) 1lep+js+ E pae [LRAT 077 Tel [1208.4688] so0Gav J mass (mi |} = 200 GV, m( "21"""’ J+mig))
GMSB (I MLSP) : 2 lep SOS) is+ E . L=4.7 fb", 7 TeV [1208.4686] 124Tev g mass' {tanfs = 15)
GMSB (TNLSP): 1-27+0-1lep +|'s + E, T |L=a7 b7, 7 Tev [1210.1344) 1207eW g mass -ur., > 20)
GGM (bino NLSP) :yy + E_ | pmag 7 TeV [1200.0753) WiiTewl g mass (mi, ) > 50 Gev) ILdf =(2.1-13.0) b
GGM (wino NLSP) : 7 + lep +E. ': i L=481b", T TeV [ATLAS-CONF-2012-144] §igeaw g mass ' ‘
GGM (higgsino-bino NLSP) 7 + b + E/ :T =s L=4.815", 7 TeV [1211.1167] 900 GaV Qmass (mi ') > 220 GeV) fs=7 8TeV
GGM (higgsino MLSP) : £ + jets + E neas |L=S8 107, 8 TeV [ATLAS-CONF-2012-152] 690 GaV @I_FIESS (miH) > 200 Gev)
Gravitino LSP : ‘'monojet’ + E s |LE10.5167,8 TeV [ATLAS-CONF-2012-147] Ba5GaV F scale {mi{G) = 107 ew
@jbp,; (Vlrtualb] Olep+3bjs+E, . |t=128 th”, 8 TeV [ATLAS-CONF-2012-145] 1.24 Tev g mass (mi ) = 200 GaV)
Q—ﬂli‘; (‘-"_IFT.HE| t): 2 lep (88) + 15 + E nae |L=58 rn",.a TeV [ATLAS-CONF-2012-105) 850 GeV g mass {miz') < 300 GaV) BTV resiiis
g—:tt,’(" (virtualt) : 3 lep +j's + E e |FE130107.8 TeV [ATLAS-CONF-2012-151] EB0GaV gMass (m(y ;e 300 Gav)
g—;[[ﬁ{ |Lv|r1ua|t] 0 |E!p + multi JS + E P fb”, & TeV [ATLAS-CONF-2012-103] 1.00Tev g TESS 'rrl'; ;un-:u Gav) _
Q"tt{ jwrtualt] Olep +3b-j's + E P fh”, 8 TV [ATLAS-CONF-2012-145] 115TeV g mass 'rn-,r Je 200 GaV)
bb, b, —>b£ 0 Iep + 2-b-jets + E e |L=128 th”, 8 TeV [ATLAS-CONF-2012-165] 620 GaV b mass (mfz Je 120 L:—_a'lu
_bb, b _’L.( lep +j's + E se =130 fb”, 8 TeV [ATLAS-CONF-2012-151] 4056e¥. b mass (mix I|—2fr|'_|r R
tt (light), t—>|g_,¢ 112 Iep {+ b-jet) + E, s |L=4T167.7TeV [1208.4305, 1200.2102]167 GeV f mass -rnu =55 Gev)
it {medium), t=bj : 1 |Ep +bjet+ £, |L=13016", 8 TeV [ATLAS-CONF-2012-166] 160-350 GVt mEISS (mi )= En GeV, mif,) = 150 GeV)
tt (rrledlurrl] t—>b,¢ c2lep + E ee |L=130 1678 TeV [ATLAS-CONF-2012-167] 160-440 GeY trnEISS "'“J J=0GaY, rn'u miz ) = 10 Gev)
_ tt t—=ty - 1lep + b-jet + E niss =130 fb”, 8 TeV [ATLAS-CONF-2012-166] 230-560 GeV_ LmEISS 'rnuc; )
- Lt t-»t,{ 02 Iep {+ b_Jetsj + E e | L= fb”, 7 TeV [1208.1447,1208.2500,1209.4186] 230485 - - -
tt (natural GMSB} Z{—»IIJ + b-jet + E e |2 fb‘f,ﬂemmsrss] 30 GaV R-Parlty Vlolatlng SUSY
| | I—;Ifc :2lep + E g |L=47107.7 TeV [1208.2684] 85195 GeV | ma _
x L .-(.,_”V( )—}I\,r{ 12 lep + E e LT fb”, 7 TeV [1208.2664] 110-340 7, mass 'rr|',-' )< 10 GeV.m \,:21-".'1: l|-l'rl'_|-’ R
x x — | \.’l ||{\."\.’:| hl |I';\.'\.’j 3 |Ep +E| e f."n.nfh-l,ﬂTeVllTLA.S*CUHF-En“ZﬂSI] 55” GeV '{ I'I"IEISS. {mix I|- rn'l_,r I| mix J—C' mi \J_]w, abovea)
Y )C — W & ik '{ -3 Iep + E . L=13.01b7, 8 TeV [ATLAS-COMF-2012-154]  140-29 1.r ,;_{, mass {mix ;- i, ), rr-',r ; 0, sleptan bd&.z.‘lL[.ll‘-"Ll
Dlrectx pair prod. (AMSBJ long-lived y |ESamiETa s 220 7. mass 1<y Je 10 ns)
Stable g R-hadrons : low B, By (full detector) |[ESSiES T eV (12515557 985 Eﬁ‘-' g mass
Stable%R-hadrons s low B, By (full detector) | ESEEHES T TEVAST1556T] BB3GEV t mass
) GMSB : stable 7 [L=4 167 TeV [1211.1557) JI0GEV T Mass |5 < tanf < 20)
¥ = gqu (RPV) -1 + heavy displaced vertex L=44 107, 7 TeV [1210.7451) Fo0GEw G Mass (03107 <k < 15107, 1 mm < o1 <1 m, 4 dacoupled)
LFV . pp—v_+X, v_—e+) resonance Vv, Mmass (i =010, 4 =005
LFV . pp—v +X v —)E{].L]I"'t resonance vy mgss {7010, 4, . =0.05)
:I:t Blllnesjr RPV CMSSM Tlep+T7js+E; . 1. g9=g mass {67 20 < 1 mm)
o i fzj Wx )_;‘—)eev LI 4 lep + EIME L=13.01b", 8 TeV [ATLAS-CONF-2012-153] 700 GeV 11 mass {m{;( )> 300 Ga\." by Bz » 0)
|L|L,| _;|x Z, —eev, e _: dlep+E, .. £=13.01b”, 8 TeV [ATLAS-CONF-2012-153] 4306V | mass_ {m[;( ) > 100 GaV, m{lcll—m{u—m{l[) FRTS W
Scalar gluon ; 2 Jet resonance pair |L=4.61b", 7 Tev [1210.4526] 100287 6aV] sgluon Mass (incl. limit from 1110.2653)
WIMP interaction (D5, B”ac %) {'monojet’ + E e |L=10.5 107, B TeV [ATLAS-CONF-2012-447] 704 Gev  M” fcale {m, < BO Ga, |m||ul-kﬁ-:3? GeV for Era-
| | I I I | | | I I | | | L 11 | | L1
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*Only a selection of the available mass limits on new states or phenomena shown.
All limits guoted are observed minus 1 theoretical signal cross section uncertainty.

1 10
Mass scale [TeV]




R-Parity violation

* What if we relax R-Parity and protect the proton with other simmetries?
 LSP now can decay violating lepton/baryon number conservation:

Whrey = *}"ij‘r-r'"—ft;k + A;;rk-"-iaj-’jk + )'-E;k DrDjl'jk + kiLiH:

Assuming a simplified R-Parity Violating (RPV) model with
neutralino-like LSP and A, >0:

Multilepton
experimental signature

MPP Project Review 2012 - ATLAS




Analysis of =2 4] events at MPP

) ) > [ T RN R I I RN R
Search for events with = 4 isolated e/u & 103% ATLAS Preliminary 2 deta ;
C z lola T
* Veto Z— Il candidates 8 j02L JLdt=13-0fb \s=8TeV  [JRed.Bkg. .
. . . @ 2 . Ozz 3
* Reducible background from simulation 2 F  [SR1(E™ >50GeV) D zww -
. . : e 10 —— Wz 5
* Irreducible background from data-driven studies, o Oiww 3
validated in non-isolated control regions 1€{ B RS pem
* Null result interpreted as 95% CL mass limit in 10E } e =
simplified RPV model .
1072 =
107 .
- Rl . Z
> :"".’J""Fg""""l""l""l""l""l'._o 50 100 150 200 250 300 350 400 450 500
o 800 ATLA reliminary explored LSP mass range: Y=
- - ET™ [GeV]
%F?OD:_ J‘Ldt 13.0 fo \!_—BTe'v' 10Ge\-"-:mx.?-:mi‘ 10 GeV / _: T
EEH —  simplified model, % x x = grid, A5, > 0 Va ‘ : -
6005_ .............. Expected limit (+10,,,) o _E
500 = Observed limit (+mﬁ,§§;) . “1 — Exclude Wino masses
— prev. ATLAS exclusion A i\ —
- . : i\ = up to 700 GeV
400— Tevatron exclusion / : /f
— - LEP exclusion A 7
300 not explored : —]
— Al limits at 95% CL _ —
200[=— - - ATLAS-CONF-2012-153
- Yy = ...and:
1001~ 4 = ATLAS-CONF-2012-001
D_ [ | | - IW'-.T ....... ]lll [ —| | 1| I'“I-l [ — | [ I | | | I: ATLAS-CONF-2O12-035
0 100 200 300 400 500 600 700 800 arXiv:1210.4457 [hep-ex]
m.: [GeV]
1



Conclusions

| gave a (somehow personal) overview of the analysis activities at MPP
within the ATLAS collaboration

A lot of work is ongoing, both measurements and performance studies to
improve our understanding of the detector
...couldn't show all of them in detail!

For more informations on ATLAS results: https://twiki.cern.ch/twiki/bin/view/AtlasPublic

« 2012 hasn't been only about Higgs!

« Standard Model analyses are the base for searches of new phenomena

« Encouraging prospects for:
e precision measurements in top quark physics
* Beyond the Standard Model searches

MPP has a strong presence in all these activities and continues to play a
central role in the ATLAS collaboration!

MPP Project Review 2012 - ATLAS
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- Additional Material -



T identification performance in pp—W/Z collision data

Jets with 1 prong

9 _"'\"“I""\""I""I""I'
“w 1.6/~ ATLAS Preliminary $— Datazoti
1.4/ 1-Prong, BDT Medium e Zocr
- | dtiL=36M" 1s=7 TeV
1.2—
1=
0.8—
0.6= $
D GNNE bt T >

MC Stat. + Measur. Syst. Uncert.

+

0.4—

¢
!

MC
/sID

Data
€p

50 55 60
pT(Thad-vis) [GGV]

Jets with 3 prongs

% 16— ATLAS Preliminary
14 3-Prong, BDT Medium
j dtL=361" \s=7 TeV

1.2

MC Stat. + Measur. Syst. Uncert.

MC
/elD

Data
ID

50 55

Excellent agreement of 1 lepton reconstruction and identification efficiency
In experimental and simulated data!
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b jet reconstruction optimization with track jets

Modified Rejection

Rejection versus efficiency

500F
450
400
350
300
250
200
150
100

(9]
o

O IIIIIIIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|III

o

¢ Significantly better rejection for track jets than for standard calorimeter

ATLAS WORK IN PF{OGF{ESS—:

— Trackjets: IP3D+SV1

— Trackjets: JetFitterGombNN
— Calojets: IP3D+SV1

— Calojets: JetFitterCombNN

15 02 025 03 035 04 0.45 0.5 0.55 0.6
Efficiency respect total number of b

jets at a given efficiency

¢ High rejection of b-quark track jets event at low transverse momenta
as required for the low p_ b quarks in pp — bbA/H.

MPP Project Review 2012 - ATLAS

Rejection 50% efficiency

Rejection at 50% efficiency

500'""""'IIIIIII---||||||..
ATLAS WORK IN PROGRESS

450
400
350
300
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200
150
100

50

TRACKJETS

—IP3D + SV1
— IP3D + JetFitter NN

J

_|L_'| _

Trackjet PT [GeV]




Measurement of the pp— W+b jets production

Motivation:
» Test of higher order QCD predictions
* pp—W+bb important reducible background to pp—H—-WW

2010 Data 2011 Data

o) 20 T \ a 20 [ |
2 [ A EfectronChan ATLAS & [ ATLAS Preliminary Data 2011,V =7 TeV |
— ~ B Electron and Muon Chan.  Data 2010,\s=7 TeV - = B ]
_"q'_)' " ¥ Muon Chan. ] S - —— Electron Channel JLdt _46f5" ]
_c')_' " —— NLO 5FNS Ldt = 35 pb' 7 S — —#— Combined Electron and Muon - N
— 190 ... ALPGEN + JIMMY T - © 15[~ —*— Muon Channel B
Al (b-jet from ME and PS) i i “PAS\E\Q ;ENPE;’H;;FNS ]
. L ALPGEN + JIMY ] M | -
2 (b-jet only from ME) i ] [ ALPGEN + Herwig i
T 10} - PYTHIA By 10— —
E - _ - - -
5 [ ] i % * ]

?TT?T.f'f'f'f'f'%'f'i'f'f"_iff'f'f'i'ﬂ_::::::::::::::::::::::::: i [r— ‘- iii ]

: | | 0 | . |

1 jet 2 jet 142 jet 1 jet 2 jet 1+2 jet

Initial indication for a discrepancy between NLO predictions and experimental
measurement have disappeared with the full 2011 data set

ATLAS-CONF-2012-156, Phys.Lett. B707 (2012) 418-437
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Measurement of the pp— W+c jet production

Motivation:

« Significant differences in s quark densities in different PDF sets

 pp—W+c jet is sensitive to the s quark and gluon density inside the proton for approx.

0.002<x<0.2
S w =
=
9 © 10
X F
e) c |
S——nN NV 1
[ C
10"
gfm——c

Analysis Strategy:

» Use anticorrelation of lepton charges to indentify the final state:

- HERAPDF s quark PDF

= - JR09 s quark PDF
\I\H‘

T T T T
- HERAPDF gluol

n PDF

107

W-—I|"v,coW's'—> X
« Strategy applicable because

 pp—W+b jetis Cabibbo suppressed

107

10"

do/dx (arbitrary units)

- - - -
o (@) o o
N w Y [)]

=Y
=]
TTTTT T TTTTT TT

—h
TTITIT T

x(s)

» Production of leptons in light jets of pp— WH+light jets rare and has same and opposite

signs of lepton charges with equal probability

« Publication planned for upcoming winter conferences
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Reducing systematics on the top quark mass measurement

- —
ISR/FSR: I~ E
« find observables sensitive to the effect and tune g | Let [Laizoon.
simulations using data, current investigations cover: 3 e vetorogion <21
» jet shapes o ]
« jet track shapes (MPP contribution) osft] T icesssaisn

. . —-+ Syst. + stat. —— Decreased ISR
e jet veto analysis :> of °

Eur.Phys.J. C72 (2012) 2043

Theory / Data

0.8——

L L LR (R &

Q, [GeV]
bJES: 1.4r - y ——
« MPP contribution to validate the bJES using tracks - ATLAS o Jettiggerdata

iated to jets in 2011 data: 13 e i<t 2 O Minimum bias data
associa J ' 2 ~ Anti-k, R=0.4 EM+JES BB Syst. unceriainty -
| Z - tmck:| § 121 \s=7TeV, [Ldt=34 pb’ -
Pirk = pq;a,lo R — R’-"trk; b—jet . o Data 2010 x2.0% .
— — o A0 .
[P :> Ry, light I S AU
(< Terk >|data relative additional JES T I
Rrwk — uncertainty of b-jets with o - -F
[< Ttrk >]MC respect to the light JES 09t E
08" e ot S

20 30 40 10 2x10°
Py [GeV]
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Top quark mass analyses in other channels

dilepton channel, underconstrained kinematics due to the presence of 2 undetected neutrinos

» determined the performance of 3
different mtop estimators using the
template method

« analysis on 4.7 fb"! data being
finalized, public result coming soon!

Master Thesis in MPP-2012-160

all-hadronic channel,

m, Method: invariant mass of the lepton-b-jet system

m., Method: transverse mass of the t-quark using MET

information to scan transverse neutrino momenta.

Neutrino Weighting Method (VWT):

Scan over trial My, and neutrino pseudo-rapidities n,, n,

Use the level of agreement of reconstructed neutrino
momenta with MET for weighting the trial Mo

Reconstruction

very challenging to reconstruct: 6 jets, no leptons or MET! Algorithm

 evaluated the performance of many different
> 2. Pt Pair Max

algorithms for jet-parton assignment

e plan to use the known W mass to constrain the
light jets energy scale with an iterative method

MPP Project Review 2012 - ATLAS

Efficiency  Purity
1. Pt Max 1.655% 43%
1.655% 39%
3. Random 1.655% 12%
4. Random Pair 1.655% 5.4%
5. AmTopPlus 0.023% 89%
6. Jet AR Pair 0.105% 77%



http://publications.mppmu.mpg.de/?action=search&language=en&mpi=MPP-2012-160

Search for New Physics in single top decays

The effects of New Physics on the
Wib vertex can be parameterized
using effective operators: @

Bigs, = —%by‘”’ (ViPr + VePr)t W,

g ;10"q, _
——b Pr +grPr)t W~ + h.c.
50 I, Pt gePe)t W,

...in the Standard Model V, =V, =1 and the anomalous couplings V, g,, g, are zero

In single top quark t-channel production, top quark A ¥
polarized in the direction of the spectator quark

Can define two directions N, T:

S (/' — W momentum in ¢ rest frame
3 y

0 St — top quark spin
S

S

D

Q

G

= >
O >

> — - —

X T'=qgx N

®

u (d) o ()

-

¢

s e+, “+
=" we : '
A v
-'I'f Hkk‘m
[ b

t-channel
o~ 66 pb

b

The forward-backward asymmetry with
respect to N (A_.") is very sensitive to Im g,

and A__" # 0 would imply CP violation

ATLAS measurement of A_N in 4.7 fb of lepton+2 jets data in final stages of approval,
public result expected soon!
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oty Strategy 1: Strong production

.8 A suite of inclusive searches, based on jet+E™ss
Jet Example: 1 e/, > 4 jets, high E;™s and effective mass
== Jets [ . :
e i miss
Intermediate Mey = Pr + 2 pr+Ep
sparticles jets
‘< e T, b, Y, Z, ... MSUGRA/CMSSM: tang = 10, A = 0, u>0 ATLAS-CONF-2012-104
= 700 T Tl T T [ T T5T T [ T T T [ T T T [ T T 1
? :A*'LlAS P o l_1 BN e Observed limit (+16525") .
Stable ¥’ $ S " Preliminary _['-3-5‘8 it ol P —-3
8 F— % ldeptoh+djets+ MET T ]
'. B E o0 '1'533, o + ]es+ e Observed limit (2011) ]
»Missing” R 7] Lere =
transverse e _ ; =
momentum o Mo\ goen o [JlNoewss —
(Ermiss’ MET) i - Nor+corvergent RGE N N
400 — %é; = Nl | §(1000) | R .
my,(Mgyr) - . AT e
300 — 0\ U T e
E"pr-- e e —. Q800
200 — % \
— i 1 I 1 1 1 1 I 1 1 1 1 l 1 1 1 1
500 1000 1500 2000 2500 3000 3500

m, [GeV]
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Direct stop search results

[GeV]
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Status: December 2012

ATLAS Preliminary

—— Observed limits
........ Observed limits (-10,,,,)

— — - Expected limits
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L, =130 1s=8 TeV

1L ATLAS-CONF-2012-166

~ X
t1 — b+i, mx1 =150 GeV 1L ATLAS-CONF-2012-166
t,— b+2<’1, Xi =m; - 10 GeV 2L ATLAS-CONF-2012-167
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