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Milestone Week 3:
cosmics in ATLAS!




Recent Physics Highlights
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Papers since last LHCC meetings
» Finalizing Run 1 data analysis (7 and 8 TeV)

Measurement of the underlying event in jet events from 7 TeV proton-proton collisions with the ATLAS detector

Jet energy measurement and its systematic uncertainty in proton-proton collisions at /s = 7 TeV with the ATLAS detector

Search for squarks and gluinos with the ATLAS detector in final states with jets and missing transverse momentum using 20.3 fb-1 of /s=8 TeV
proton-proton collision data

Light-quark and gluon jet discrimination in pp collisions at /s =7 TeV with the ATLAS detector
* Evidence of electroweak production of WWjj in pp collisions at sqrs{s}=8 TeV with the ATLAS detector

* Search for supersymmetry in events with four or more leptons in /s = 8 TeV pp collisions with the ATLAS detector
Search for microscopic black holes and string balls in final states with leptons and jets with the ATLAS detector at /s = 8 TeV

Search for High-Mass Dilepton Resonances in pp Collisions at /s = 8 TeV with the ATLAS Detector

Measurement of the centrality and pseudorapidity dependence of the integrated elliptic flow in lead-lead collisions at /sy, = 2.76 TeV with the

. ATLAS detector
S] n Ce the laSt LH CC The monitoring and data quality assessment of the ATLAS liquid argon calorimeter

t : o Operation and Performance of the ATLAS Semiconductor Tracker

m ee ] n g . Measurement of chi_c1 and chi_c2 production with /s = 7 TeV pp collisions at ATLAS

° 2 5 new pape rS Observation of Boosted Z-—bb Production in Proton-Proton Collisions at /s = 8 TeV and Measurement of the Production Cross-Section
Muon Reconstruction Efficiency and Momentum Resolution of the ATLAS Experiment in Proton-Proton Collisions at /s = 7 TeV in 2010

» 27 CONF notes

* Search for supersymmetry at /s = 8 TeV in final states with jets and two same-sign leptons or three leptons with the ATLAS detector
Electron reconstruction and identification efficiency measurements with the ATLAS detector using the 2011 LHC proton-proton collision data
Measurement of the low mass Drell-Yan differential cross section at /s = 7 TeV using the ATLAS detector
Measurement of the parity violating asymmetry parameter a, and the helicity amplitudes for the decay AB — J/y AQ with the ATLAS detector
Search for dark Matter in events with single Z and missing transverse Energy using pp collisions at /s = 8 TeV with the ATLAS detector

Search for top quark decays t— gH with H—yy using the ATLAS detector

Searches for direct production of charginos, neutralinos and sleptons in final states with two leptons and missing transverse momentum in pp
* collisions at /s = 8TeV with the ATLAS detector

Measurement of the 4l Cross Section at the Z Resonance and Determination of the Branching Fraction of Z—4l in pp Collisions at /s = 7 and 8 TeV
with ATLAS

Search for direct stop pair production in events with a Z boson, b-jets and missing transverse energy with the ATLAS detector using 21 fb-! from

* Paper shown in this talk proton-proton collision at /s =8 TeV
Paper n baCk'UP * Search for direct top squark pair production in final states with two leptons in /s = 8 TeV pp collisions with the ATLAS detector

Measurement of event-plane correlations in /sy = 2.76 TeV lead-lead collisions with the ATLAS detector
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Heavy lons

» 10 new results released since last LHCC s O AHIAN
meeting! | 2L EXPERIMENT
Cover a variety of topics aiming to study St i

quark gluon plasma using soft and hard
probes (in p-Pb and Pb-Pb)

A Presented at QuarkMatter 2014 Conference LB o
> May e
2014 , l;gg,

Heavy lon Collision Event with 2 Jets

Charged hadron production in p+Pb collisions at /sy=~5.02~TeV measured at high transverse momentum
Measurement of the production of neighbouring jets in lead-lead collisions at /syy= 2.76 TeV

Collective flow with higher-order cumulants in lead-lead collisions at /s=2.76 TeV

Centrality, rapidity and pT dependence of isolated prompt photon production in Pb-Pb collisions at

Measurements of the nuclear modification factor for jets in Pb+Pb collisions at sqrt{NN}=2.76 TeV

Centrality and rapidity dependence of inclusive jet production in /sy=~5.02~TeV proton—lead collisions

Measurement of W boson production and lepton charge asymmetry in Pb+Pb collisions at /sy =
2.76 TeV

Elucidating the event-shape fluctuations via flow correlations and jet tomography studies in 2.76 TeV
Pb+Pb collisions

Measurement of the long-range pseudorapidity correlations and associated Fourier harmonics in
Isyv=5.02 TeV proton-lead collisions

Measurement of the Z-boson production in pPb collisions at /s,=5.02TeV

4 Monica D'Onofrio, 118th Open LHCC Session 4/06/2014


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-029/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-029/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-029/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-029/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-029/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-029/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-029/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-028
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-028
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-028
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-028
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-028
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-028
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-028
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-027
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-027
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-027
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-027
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-027
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-027
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-027
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-026
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-026
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-026
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-026
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-026
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-026
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-026
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-025
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-025
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-025
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-025
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-025
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-025
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-025
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-024
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-024
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-024
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-024
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-024
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-024
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-024
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-023
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-023
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-023
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-023
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-023
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-023
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-023
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-022
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-022
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-022
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-022
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-022
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-022
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-022
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-021/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-021/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-021/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-021/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-021/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-021/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-021/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-020
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-020
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-020
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-020
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-020
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-020
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-020

HI hlghllghts Hard Probes and jets

EWK Boson measurements - additional
way to study partonic energy loss in HI
collisions (standard candles).

E.g.: W (2e,u)

ATLAS Preliminary
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Evidence for Electroweak Production of WtWtjj

» Key process to probe the nature of
EWK symmetry breaking
» Use 8 TeV full dataset in ete+, e+,

and p+u+ final state (+2jets)

‘Inclusive’ and ‘VBS’ fiducial regions

> L L I B IR I BRI BN BN BUNLNRES
§ L AILAS * Data 2012 .
o 10 20.3fb",1s =8 TeV Syst. Uncertainty =
2 : W*Wj Electroweak
€ 5’ > W*Wj Strong
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onversions .
_ﬁ;j;x " B Other non-prompt
1 T E
m
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<] C : [ Bkg Uncertainty
2 sL.......17% (Sig+Bkg)/Bkg
5] N : 3 PR B
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Set also limits on anomalous
6 Monica D'Onofrio,
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Ayl

Combined significance:
4.5 (3.6) o in the inclusive (VBS) region

Fiducial cross section in VBS region:
ofid = 1.3 + 0.4(stat) £ 0.2(syst) fb
SM:  0.95+0.06 tb

quartic gauge boson couplings (a4, a5)
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http://arxiv.org/abs/1405.6241

Top production

» Single top t-channel inclusive and fiducial cross section

u(d)

3
x1
d (H) LO 400 T O' T I T T L l L T L] I T L T T T L}
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ATLAS Preliminary

ATLAS result
[lstat. @ sys. [ |stat

Predicted fiducial cross-section:
aMC@NLO(2—3)+Herwig
Powheg(2—3)+Pythiaé
Powheg(2—3)+Pythia8
Powheg(2—2)+Pythiaé
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e et
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Summary of single top production

102

10

T IIIH{

t T I T ‘ T I T
rATLAS Preliminary
| single top-quark production
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t-channel

L1l

NLO+NNLL at m = 172.5 GeV

MSTW2008 NNLO PDF
T stat. uncertainty

Lol

s-channel

$t-channel 1.04 fb™ pLB 717 (2012) 330
2t-channel 20.3 fb™' ATLAS-CONF-2014-007

Wit 2.05 fb™' pLB 716 (2012) 142

Also:

Wt 20.3 fb™ ATLAS-CONF-2013-100 é

- v sl—chann‘el 95°/T C.L. Iilmit 0.7‘1‘b'1 ATLAS-CONF 2011-118. =
5 6 7 8 9 10 11 12 13 14

\s [TeV]

Search for FCNC top - Hq, H> yy
BR < 0.79% and limits on tgH (g=u,c)

coupling
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Higgs highlights

» Shortly after last LHCC meeting: update on higgs couplings
Inclusion of fermion results (H to tt and VH, H - bb)

< . bb,tT +0.27
, Fermionic: 0= 1.09 £ 0.24 (stat) “y57 (sys)
ATLAS Prelim. —G‘(ityz‘;z,c_ Total uncertainty H -0.21 {5
_ — Oltheory . ] +0.14 /...
my=1255Gev | o0,  tloonu Total: po= 130 £ 0.12 (stat) 7,7 (Sys).
H- vy : 1 ) . .
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HoZZ* > 4l oz —T
_ 1.447040| 338 : == Ky = Kw =Kz ky = L.15+0.08
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HoWW Sy [0 ] —— KPS K=K = K= K kr = 0997011
+0.32 |- 0.19 Ly e
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0.7 +0.4 I——| C : .
n= 0'2-0.5 f; i ‘ d, 2:_ | E
H— 1t (8 TeV data only) | o2 — S I ]
+0.5|-03 L r = -
R H 1= .
Com%ined oz i C 0 SHoMy e — = = = = =
H-b » TT 10.36 ‘3‘53 I 4 O__ ]
u = 1.0970.32 73‘83 . i ‘ E o E
7 = — T T -~ -;. - E
Combined o T 12 N
n=1.307""100 | ‘ A1 of ’ 1
. 0.08 L L L . N | L - _— - / i
- = _ *1'0_5 0 0_5 1 1_5 2 :IIIIIIIII|IIIIIIII-I.I|IIIIIIIEI|IIIIIIIIIIIII!II\II:
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ttbar+Higgs

. . . ATLAS Prelimi Simulati Single lept
» Direct access to top-Higgs Yukawa coupling s rev [Late 103t oy
» Consider H->bb: single and dilepton channels, 0105130 | o osizab
. . . . = SIB=04% = S/IB=23%
categorized in N jets, N b-jets. " >
0.5¢ 0.5
» Use Neural Network based on several /N
discriminating variables
w10} 26130 | 26]24b
. = TlsB=09%| = | SB=3.8%
= 180 ATLAS Preliminary . n o5l %] 05l
% 1603_J;Ldl=20.31b'1 E Dataig:i =‘m:;+255} Eg S].ngle lepton ' - '
i 140:_|S=BT9V L] nont L] ti+ct 6]’ 4b 0.0 0.0
- Single lepton 7. Totalunc. [ | fi+light . .
120 z6pz4p 4 (125) rorm Signal strength assuming
1005 ] ke my=125 GeV
80 ATLAS Preliminary @:sTev,detzzo.sfb'*
s0f- _'|"m't-\"'|‘"|"'\"'|'_
40?— ——————— stat. (tot) (stat)
202_ Dilepton |- ————— ey 2.9 £2.3 (1.4) _]
B 25_ 3 i Lepton+}
& - 1 1 4 % sz Il,} (/7 plon+jets — [t 1.3+16 (08) —
2 0.75F |~ ! Z
-] = , . . . , , , ination —
°82 03 04 05 06 07 08 08 1 Gombinaton 7 e 17514 (07)
Centrality i e S )
Centrality=Sum pT / Sum E (all jets and lepton) best fit u=c/c_ for m =125 GeV
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Improved measurement of Higgs boson mass

Channel Mass value
Last Mass measurement (July 2013) =y [ 1968 £ 03 (stan) £ 0.7 (ay5) Gav
Measurement limited by systematic uncertainties on H — 4l 124.3 107 (stat) 102 (sys) GeV
ely energy scale | Combined | 1255 £0.2 (stat) 1o¢ (sys) GeV

» Since then: improvements in energy-scale calibrations for e , y and u

Q002J‘I'“‘\"“\""\""\ rrrrrTrTTTTy 211005: T T T T =
aQ - 3 = E ATLAS Preli E
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“ oot calibration uncertainty ] ©0-OM Z t0 ee used to derive in- £z 10035 v Jy 5 pu g
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0005E. ' A Lly for cross checks 0909 —+— E
0.01F E o 002 T :)-998? é
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018E ATLAS Preliminary {s=8 TeV, der=2o_3 '] < = —4Data = 1.9967 J-L:20.4 " 3
0_02? ‘1|0. L ‘2‘0' L go. L 4\0 L 5\0 L |6|d L ‘7|0. I Sb L go. . 13( 001? Calibration uncertainty 4 ).995E | ‘ s s PR -
E ] 2
£ [Gev 005 — 10 <p_> [EBOeV]
T E J . T
0 e . | "" _+_— Muon in 2012 data:
Comparison of measured 0005 = 9MZ to pp, 6M J/y used to set
and nominal scale 001 - the muon p scale and resolution.
00155 ATLAS Preliminary ~ f5=8 TeV. .[Ldt =203’ OMY to pp used to verify results
0026304 0.6 08 1 1214 18 18 2 2‘2 = and systematics

ml

Total uncertainty on e energy scale: 0.03%-0.3% for E¢; ~ 40 GeV
Total uncertainty on y energy scale: 0.2%-0.6% for E*.~ 60 GeV
Total uncertainty on u: from 0.04% for n ~ 0 to 0.2% for |n| > 2.0
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Improved measurement of Higgs boson mass

Last Mass measurement (July 2013)

Measurement limited by systematic uncertainlies on
efy energy scale

Mass measurement in H-> yy

11

Unbinned likelihood fit with mH as
parameter of interest

10 mutually orthogonal categories
(converted/ unconverted y, n of y) with
different S/B, optimized to minimize the
expected uncertainty on the mass
measurement

Reduction by 10% of expected signal
resolution

Reduce systematics on m, from 0.7 GeV
(Summer 2013) to 0.24 GeV (now!)

Y weights / GeV

z weights - fitted bkg

Chanmnel

MMass value

H — ~y | 126.8 £ 0.2 (stat) =+ 0.7 (sys) GeV
H 4l 124.3 128 (stat) 125 (sys) QeV

| Combined

125.5 £0.2 (stat) Tog (sys) GeV

200 T I T T T

180

160

140

120

100

80

G0

40

20

fLdt=45 ol ys=7 Tev
[Ldt=203fb" y3=8TeV
s/b weighted sum

Mass measurement categories

| T T T T | T T T T
ATLAS Preliminary

—4- Data

Combined fit:

= Signal+background
=s=1 Background

— Signal

oo
[==20= " S L R - T SN = ]
T T[TTITTTTYT
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Improved measurement of Higgs boson mass

Chanmnel MMass value

Last Mass measurement (July 2013) H = 7y | 1265 £ 0.2 (stat) £ 0.7 (ays) Gav

Measurement limited by systematic uncertainties on H — 4l 124.3 10F (stat) 102 (sys) GeV
ely energy scale | Combined | 1255 £0.2 (stat) 1o¢ (sys) GeV

Mass measurement in H>4l
Improvements in analysis techniques

 Use new multivariate discriminant
« 2D fit (m4l,BDT) with 4 categories

Factor of 2 to 10 reduction of
uncertainties related to energy

calibration
(4u,4e,2u2e,2e2y)
> rooT | TTTT ‘ TTTT | TTTT ‘ TTTT | TTTT TTTT TTTT TTTT] = [T TT T T TTT T T T T[T TTT | IIIIIIII ]
& 35 ATLAS Preliminary 13 [ Amas Pre"m'“aﬂgt 1
L B >3 — V.
g C H—oZZ* > 4] ¢ o C? 7H%ZZ — 4l -Sgal(m:2SGeV ~1.68)
30 Crtev |idte a5t [ signat(m_ =1245Gev = 1.66) | N [ =7 Tev: |Lat-ast’ i
— C E—?TeV.det-mrb ignal (m, L ) |_N = |:|E, ackground 72 + Zjets -
“g 25i E:aTev.JLdlzzo.srb" B oo 2z E ()] EE 203_&: _____ 7 40.08 Increase S/B
g C - Background Z+jets, T b oM B te ::. ::: oI - 7
L C Y2 systematic Uncentainty ] B rg=nm g ]
200 7 osf ¢ itk " e jo0s :
: . S e~ Reduction of the
18- of e et ' 1 loos statistical
108 § e ] uncertainties
50 0.5;— R T S — ~0.02
= n: .‘. ..o . E
I I Y S S N S .. o | ‘ 1111
%0 90 100 110120 130 140 150 160 170 110 115 120 125 130 135 140O
my, [GeV] m,, [GeV]
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125.36 GeV)

H_

O/ Tgpy(m
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Improved measurement of Higgs boson mass

Last Mass measurement (July 2013)

Measurement limited by systematic uncertainlies on
efy energy scale

Combination

L(img , ff),),{mﬁ}. Iffz}f{”?H] . EJ[HJHJ)

Chanmnel

hMass yalme—

H — ~y | 126.8 £ 0.2 (stat)|£ 0.7 (sfs) GeV
H 4l 124.3 128 (stat) 125 (syd) QeV

| Combined | 125.5 £0.2 (stat) T4 ) GeV

Use profile likelihood ratio defined in

Almp) = — terms of m, and treating p, and p as
Ly, flyy. flae. 6) independent nuisance parameters
4514;.;,.}_'14'3"5'@"'%"”%& """"" :‘ ‘I,jé”l‘"%‘;“;‘; iz | Channel | Mass measurement ( |
350 EZQZW?I i —Hozea | H—oyy 125.98 + 0.42 (stat) 4 0.28 (sys) |= 125.98 + 0.50
3 X Bestt 3 | H=ZZ*— 4¢ | 124.51 = 0.52(stat) 4 0.04 (sys) [= 124.51 = 0.52
250 T T e - [ Combined 125.36 + 0.37 (stal) £ O.T8T5YS) = 125.36 = 0.41
2= E
1.5 = Considerable reduction of systematic
E_ _; uncertainties on individual measurements
05E 1 Amy =147 = 0.67 (stat) + 0.28 (sys) GeV = 1.47 + 0.72 GeV
O_ uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu I

125153 124 1945 125 1955 126 1965 127 157 5 Compatibility: 2.0c (was 2.56)

m,, [GeV] corresponding to a probability of 4.8%

Shown at LHCP this week for first time; paper to be submitted shortly
Monica D'Onofrio, 118th Open LHCC Session
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Shown at LHCP this week for first
time; paper to be submitted shortly

Beyond SM Higgs searches

» Search for resonant (X->hh) and non-resonant Higgs pair production in yybb
X could be heavy Higgs in 2HD Models

Non resonant: SM hh production NLO xsect =9.22 fb (includes interference between trilinear
Higgs couplings and box diagrams)

s
o

> 1 — T T T T LN T i > LA L L L L B BB L B L . .
é [ ATLAS Preliminary Signal Region 7 § mEATLAS Preliminary Signal Region j 95% CL UPper l]m]t on
3 [ asomEsety TV RL s ] B hazow Goorer oo w1 oxBR of non-resonant
e | e Single Higgs Boson + Bkd _| i S I I e Single Higgs Boson E 1 .
1w 6: Continuum Background F —— =300 GV, 6,4BR,=1 pb prOd UCt'IOn.
. B 10k <4 Obs: 2.2pb
C ] c ] . +0.6
oF - 1022—/ - (EXp 1.0 -O.3pb)
0t P P e 3 f 2 Tag Control Region Limit for narrow
(?3 123: + <2 Tag Control Region s 0F — Dndaur E resonance:
S e0c 3 2 f ] . .
3 +F . 2 T 4 0.8 - 3.5 pb as function
Y 0t p 120 130 140 750 T80 200 300 400 500 oo 70 soo soc Of itS mass
m,, [GeV] Constrained M [GeV]
o 103 E T T T T T T T T T T T T T T T T =
. . = = | ATLAS Preliminary - | E
» Search in low/high yy mass s £ —Obseved  '0F | 17
& 107k : --- Expected g i 13
Explore region between 65 and 600 GeV 5 = 5°?k EE
E — - L I iy
SM Higgs production treated as background 5 g ' REEEY ; 0 3
Model-independent limit at the 95% CL on G ! ]
. . . 1= i
t‘he p‘roductlon cross-section x BR(= yy) in a =  5_8Tev [Ldte203 "
fiducial volume = i .
10" ——55' 500 300" T TR [IGﬁ\é]]O
ITI): e
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SUSY searches: strong production

Several new results on searches for SUSY strong

production: gluinos, squarks including top squarks

2 same sign leptons (e/mu) +

jets (/ 3-leptons + (b-)jets).

Background estimate
mostly data-driven

Several interpretations
-> gluino pair production

(b-)

0 leptons, 2-6 jets +Missing E; = several SR

targeting

5
% 10 T T T T T T T T T T T T
> —
g ATLAS j\. dt=20.31b", ys=8TeV o g?ﬁrggﬁ
5 10* Il Diboson
=1 ] Multijets
£ = WH+ets
4

I Top
Il Z+jets

Data/Bkg

8

6

4

2

—— g

08
06E —+—
04E
02

[y

SSRNCE

21 2m 2t 2W 3] 4jl- 4l 4m 4t 4W g 6jl  6jm 6t Bjt+

Signal Region

many strong production scenarios.

Example: squark pair
production

Background estimate
from control regions.
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gg production, g— tt,, m(g) >> m(g), Vs = 8 TeV LHCP 2014
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% - 95% CL limits. 55257 not included.
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o Pre\lm\nary — Ohsaryed 37 13081341
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Sr\\l\'\
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F o leptons, 2-6 jets
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http://arxiv.org/abs/1405.7875
http://arxiv.org/abs/1404.2500

SUSY searches: top squarks

2-lepton (e/pn) + b-jet: targets different mass hierarchies.
Uses My, variable to suppress the background

i, production, BR({, — Z'b) =1

: Jracme” T e Y T e T
b E,‘ 10° same flavour %s"" =§e§:m':|: - e - Ldt=2031b", 15=8Tev .
m e, 2jets p_> 100,50 GeV COww @ 3 gF __ e e, =
) w v, o I B e :
~ 10° --- mil, 7 #)=(400260,1) GeV  —=f 200 [ it Eopocted fml (¢10,.) A
t _ o )E(l] leptonic m__ analysis (b+if) E I Al Nimits gt 95% CL ]
-~ X1 ATLAS C .
‘ 10 — 150 — —
~ o oF 3 o ]
~ S Quad 0 ] " .
t X1 : o 100 =
v W 1 n— :
0 15 50 B
’ '% ! | ! | ! 1 ' ]
[v]
A 0 | | [ P - L1 | TR e
. B T T VB T R R R TSR 150 200 250 300 350 400 430 m?lg?[GeV]
OR decay via stau e [G6V]
. . . . tf 1, production, t~ — t;{n or f — b;( (m =2x m_n)
O leptons + 4/5/6 Jets + M]SS]ng E o — S00—T—T—T T T 7T T LI — [ — LI
T > = ATLAS' | | B-100% (b ) 3
oy . . o c — B=100% (obs.)
sensitive to various scenarios O asof- L o) 3
g*’ - Ldt=20.1 b, ys=8 TeV B=75% (Obs} 3
> T T SN 400 (exp)
& ATLAS o gg‘ﬁrﬁgz i = All-hadronic — B-50% (obs } 3
3 = JL dt=20.11b", {5 =8 TeV o 1 J 350 — o -—-- (exp.) 3
5 10~ SRA1,SRA2 . g b = Excluded Limit at 95% CL . ——B=25%(obs) 3
@ , — & = PRAL & 3
S L = i 300 2T (exp) 3
s | K E 7 __B-0% (obs) 3
Lﬁ : Dibgson t - A e T .
R (600.1) Gev | N q 250 W - (exp) 3
fr === w : ' =
7 =/ 200 —
_ q = =
] o : E
1 1 100 ! 3
i = \ -
0 — i 50 e e —:
200 400 600 , 800 = m<103.5 GeV 3
Eq—ms [GBV] T I [ T T T [ T T T T T [N T
N N . 300 300 400 500 600 700 800
Shown TODAY for first time; paper to be submitted shortly m; [GeV]
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https://cds.cern.ch/record/1690283
https://cds.cern.ch/record/1690283
https://cds.cern.ch/record/1690283
https://cds.cern.ch/record/1690283
https://cds.cern.ch/record/1690283
https://cds.cern.ch/record/1690283
https://cds.cern.ch/record/1690283
http://arxiv.org/abs/1403.4853

SUSY Searches: Electroweak production

4-lepton (e,u,t) - many interpretations
(R-parity violating and EWK scenarios).

> T L B L L B
8 10° E ATLAS SAtnoza *Dama20i2 4 Total SM F
=4 E Reducible mzz 3
1 mz:_.s=srev JLdr=20.3rb" Wiz Wz ]
e E Higgs v E
g F =+l Ry 20, il ,)=(225,100) GeV
Example of SR & wF
with 11 1
107 =
1o* ///7/ )
s
50 100 150 200 250 300
ETSS [GSV]
; 700 [ T T T ‘ T T | T T T T ‘ T T T
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~-600 |- } T "
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200 |-
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95% CL Limit on 6/6q,

2-lepton (e,u) - many interpretations.
(a) Exclusion of chargino pair production
decaying via W’s (b)combined chargino-
neutralino exclusion in WZ final states

10

ey e .
ATLAS = Observed limit (£105%5Y)-

F | Ldt=203m" \s=8TeV

Sy oy ilas. = -.-.- Expected limit (+10,,) -
i -»wW i w'y .

with m_, = 0 GeV All kmits at 95% CL
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250 - mg: = m,, Al limits at 95% CL —
B i
[ 3L+2L combined &V
F ’ L%
200 QA 5 =]
&
= N

AN T . TN
200 250 300 350 400 450 500
m .. [GeV]

4/06/2014

L
OP"'I‘
100 150



http://arxiv.org/abs/1405.5086
http://arxiv.org/abs/1403.4853

Searches in dilepton final states

» Resonant dilepton production

ee,un g7
w

Data/Expected
00 ==

» Non resonant dilepton

.
* Data 2012
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@ 7op quark
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0JZ SSM (2.5 TeV)
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L [CIMulti-Jet & W+Jets

Use also the - Sowoson
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http://arxiv.org/abs/1405.4123
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-030/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-030/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-030/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-030/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-030/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-030/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-030/
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IBL insertion and Pixel status
» IBL (new inner pixel layer being added during LS1)
completely inserted on Wednesday May 7!

Smooth operations, followed by installation of N, lines and flushing in
IBL sealed volume

In addition:

» Pixel detector
reconnected and
cooling restarted

All 82 Pixel loops
operated successfully

On-going:
» |IBL service connections

» Further extensive cooling trials in July for IBL, Pixel
and SCT systems
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M-weeks

Milestone weeks:

» get all sub detectors up and
running for Run-2

» 6 milestone weeks foreseen
until October 2014

» Since last LHCC meeting: two Jii
more M-weeks completed

4

Mar 31- Mayl19- | Jul 7- Sep 8-
Apr 4 May 23 | Jul 11 Sep 12 Oct 17

M3 (just two weeks ago):
» Huge progress on all systems!

» Could run with combined system [=E
at 100+ kHz level-1 rate using
random triggers

» Overnight Cosmic Trigger Run ]
TRT Fast OR + RPC + MDT (HV x
nominal) and CSC (~-side AHV  [EEE x o
nominal) sumi R

Cosmic run Nov 24-Dec 5
Monica D'Onofrio, 118th Open LHCC Session 4/06/2014

| MBTS |
csc |
RPC__|
T6C
BCM |
ALFA_|
Lucip_|
Lumi




A busy ATLAS Control Room

2 5’\( ’ogn T \\‘ - ,."“'

ﬁ\a \T IO 3

‘4‘
o 3
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M3 Participating Components and Runs

4 HV

» Include BCM, TRT, CSC, MDT , TGC AtlasSector 4N el 6
and RPC (new in M3!): A T LR s e s
Tested with 100+ kHz level-1 rate
Sector 5 A RPC providing trigger . |

» Also include HLT (New in M3!):
For the first time in ATLAS partition since Run 1! 1

R -co. p-w
4 o 12

M3 Menu: . _ .
LVL1: latest Run 1 Physics menu Basic algorithms expected in M4

HLT: basic L1 streamers (e.g. L1_TRT)

) ) » Event Display and Monitoring working
Cosmic Run with all the above at Point1.

systems participating - Tier0 processing of the data streamlined
« Data Quality Web-displays produced
automatically for incoming data
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Cosmics through ATLAS again!

€ TRT Fast-OR

ATLAS 2014-05-23 07:48:31 CEST source:JiveXML_230511_1601922117 run:230511

RPC Trigger Event =

20
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Further preparation for Run 2

Detector consolidation and repair work ongoing, e.g.

LAr low voltage power supplies being re-installed on the detector after capacitor
replacements done at the company (Wiener)

Tile: replacement of LVPS and check of HV boards (235/256 drawers done)
RPC leak chasing: more than half done
MDT/RPC: new BME chambers installed

New functionalities in run-2:
1 crate of new L1Calo input processor MCMs installed & under test
L1Topo trigger on schedule through production readiness review
new CSC ROD commissioning to start in June, to go to 100 kHz L1 rate

Software and Analysis preparation:
new Geant version (4.9.6) for simulation fully validated

new reconstruction software based on "xAOD" in final validation stage (format readable
by both ROOT and Athena)

tuning of clustering for IBL layer ongoing
major improvements to grid-related software on track (ProdSys2, Rucio)
tutorials on new analysis model have started (and are fully booked!)
Major testing of new SW components and analysis model during the summer ("DC14")

See more detail in March LHCC talk (A. Salzburger)
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Conclusions

» Many new results released in the last few months based on heavy
ions and proton-proton collisions!

Emphasis on finalising Run-1 papers.
» Re-analysis of 2011 and 2012 data using improved energy scale

calibration for e , y and u led to a new precision measurement of
the Higgs mass

Improves systematic uncertainties on individual channel measurements:
H->vyy: from 700 MeV to 280 MeV; H >4l: from +500/-300 MeV to 40 MeV

Detailed groundwork opens door to further precision measurements
» Preparations for Run-2 continue to progress well
IBL successfully inserted into ATLAS

Pixel reconnected and testing in progress, much other work across many
detectors well advanced

Cosmic rays recorded again during the last M-week (M3), with high-level
trigger and several detectors included

» Upgrade work on Phase-1 and Phase-2 ongoing, as reported
yesterday by P. Allport in the upgrade session
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B-Physics highlights: charmonium

Measurement of x., and x., production (/s = 7TeV)

Measurement of the parity violating asymmetry parameter a, and the helicity

amplitudes for the decay A, > J/y A% (/s = 7TeV)

» Study of heavy quarkonium

production - unique insight into

dynamics of strong interaction.

prompt and non-prompt production cross-
sections for the ., and y., charmonium
states where yare reconstructed through

the radiative decay y. =2 J/y(2up)+y
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http://arxiv.org/abs/1404.7035
http://arxiv.org/abs/1404.1071

Standard Model Total Production Cross Section Measurements Status: March 2014

° ° o
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ttbar+Higgs (Il)

» Fitted values of most relevant

nuicance parameters
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Details on Higgs boson mass measurement

Systematic Uncertainty on my (MeV)
LAr syst on material before presampler (barrel) 70
LAr syst on material after presampler (barrel) 20
LAr electronics non-linearity (layer 2) 60
LAr electronics non-linearity (layer 1) 30
LAr layer calibration (barrel) 50
Lateral shower shape (conv) 0
Lateral shower shape (unconv) 40
Presampler energy scale (barrel) 20
[D material model (| < 1.1) 50
H — yy background model (unconv rest low pry) 40
Z — ee calibration 50
Primary vertex effect on mass scale 20
Muon momentum scale 10
Remaining systematic uncertainties 70
Total 180
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Details on Higgs mass measurement
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Details on Higgs boson mass measurement

» Difference, Ai, between the mass measured in a given yy sub-sample and the combined yy
mass, using three different alternative categorizations to define the sub-samples. The top
three points show a categorization based on the photon conversion status: UU is the sub-
sample with both photons unconverted, UC the sub-sample with one converted and one
unconverted photon, CC the sub-sample with two converted photons. The middle three
points show a categorization based on the number of reconstructed primary vertices (NP V)
in the event. The bottom three points show a categorization based on the photon impact
points on the calorimeter: BB is the sub-sample with both photons detected in the barrel
calorimeter, BE the sub-sample with one photon in the barrel calorimeter and one photon in
the end-cap calorimeter and EE the sub-sample with both photons in the end-cap
calorimeter.
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Details on Higgs boson mass measurement

» Pulls and impact on mH(hat) for the principal constrained nuisance parameters in the
H — yy and H->4l channels. The fitted value and +10 uncertainties are shown for each
parameter by the points and error bars (lower scale). The relative change in mH(hat)
as a result of varying each parameter by its fitted uncertainty (upper scale) is shown
in yellow. Parameters are selected and ordered according to their impact on mH(hat).
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W’ searches

, ATLAS-CONF-2014-017 = ATLAS-CONF-2014-015
" ’
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@ '“]B'I . . S— v . . — E % 10‘5"]"']"']"'l"'l"'l"'l"'l"‘g
§ 107 ATLAS Preliminary W' — pv IEI Ev?:lgﬂfl?z . 0] - ATLAS Preliminary 4 pata — W'(600 GeV) 3
w 10° \s=8TeV W (1000) - = 10°F |s=BTeV,ILdt=20.3 i’ Bwz —W(1000Gev) 3
. [Lat=203f"  CIW(3000) " B 3 E
10 gw . = . [T other bkg — w'(1400 Gev) ]
10 -%)p quark . L% 10? E_ Ostatasyst ?
3 [ Dibason - - ]
1 uz CMultjet . All channels combined
10 . E
10 . ]
1 . 3
g 10: E 10-1 E
g 1.5 - =
" 05 [ L i,
S o - 200 400 600 800 1000 1200 1400 1600 1800
. G
E . myz [GeV]
3103 e -+ NNLO theory E . T L LA BN LN UL B NLL LN NLELELE B LA
- ‘ Preliminary —e— observed limit - 2 10 ) — — Expected 95% CLLimit 3
, N, Expected limit . E ATLAS Preliminary B 55% CL+ o 3
10°E [0 Expected= 1o T 15=8 Tev,_[m.zu.u i’ 95% CL+ 20 il
i Expected + 26 = =z 10 —— Observed Limit E |
10F = g B eouw .
E E . === HVT Afgv=1) -
- ] "B 1 e HVT Afgv=3) =
e = . =i=m: HVT Bigv=3) E
- m,>0.4m, : : |
- n 1G-1 -
107 W —1v “55!!g : -
- \s=8TeV, [Ldt=203fb" . -
11 I | | I | | I I | I | I | | 111 | ‘ | | | = '2 i il I |- I -1 I - llrll - I - I -
500 1000 1500 2000 2500 3000 3500 4000 E 0200 400 600 800 1000 1200 1400 1600 1800 2000
. my, [GeV]

m,, [GeV]
Monica D'Onofrio, 118th Open LHCC Session 4/06/2014



https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-017/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-017/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-017/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-017/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-017/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-017/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-017/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-015/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-015/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-015/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-015/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-015/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-015/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2014-015/

Other exotic searches highlights

» Mono-Z production: window to Dark Matter

Z
q

—+ Data E

WiZ+jets 3

- WWiTop quark -~ =

— D1, 3

..... ZZ X Max. ¥, M 0 TeV ™

...... _é

P _[L=2ozn:" \s=8TeV o
E

-3

z/y ety
X L
T

. »

"0 50 100 150 200 250 300 350 40{] 450

» Microscopic Black-holes: gravity
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For 6 extra dimensions, mass thresholds of 4.8-6.2 TeV excluded at 95%CL,
depending on the fundamental gravity scale and model assumptions.
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SUSY searches: top squarks

I atus: Marion
tt, production Status: Moriond 2014
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SUSY searches: top squarks

. o . arXiv:1403.5222
Z(I*l') + b-jets + Missing E; : targets heavier stop (stop2), as
window for difficult regions (stop mass close to top mass).
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http://arxiv.org/abs/1403.5222

SUSY Searches: Weak production summary

ATLAS Preliminary 20.3-20.7 fb”, {s=8 TeV  Status: Moriond 2014
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M-weeks
| M1 (M2 M3 (M M5 Ms |
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Towards Run 2: DC14

Technical and Physics improvements in offline areas being tested
during a data-challenge in 2014 (DC14).

The goal is to get ready for Run-2 analyses and engage a large
fraction of the collaboration in the preparation:

500 M of MC events with the run-1 conditions have been simulated.

Software has been migrated to the new ROOT-readable Event Data
Model (xAOD) and the reconstruction is now about two times faster
than run-1 release, thanks to the migration from CLHEP to Eigen
libraries, (auto-)vectorization and careful rewriting and optionization
of the code.

Next steps are:

Reconstruction of the MC with new software and run-1 conditions and
reprocessing of 25% of the 2012 data.

Test of the new analysis model by the Combined Performance groups and
selected physics analyses.

Production of MC at 13 TeV and run-2 conditions
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