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Outline

* LHC and ATLAS

 Spanish Contributions
(thanks to everyone for the input)

e ATLAS Selected Results
e Conclusion

Fortunately, dedicated talks
were given on some topics,
Including the experiment
upgrade effort.

A comprehensive overview
but somehow centered on the
Spanish contributions in the
last years.

Many results exist that will not
be shown, apologies for that,
~100 paper, >100 conf. notes



Spectacular LHC performance in 2012

ATLAS integrated luminosity in 2012
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| = 2010 pp \'s = 7 TeV = PbPb \[S,, = 2.76 TeV
* Max L/fill: 237 pb~! (June) o° — 2011 pp Vs = 7 TeV PbPb \(S5,,, = 2.76 TeV

— 2012 pp /s = 8 TeV
» Weekly record: 1350 pb~' (June)
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Luminosity comes with large pile-up.
This is (and will remain) main challenge.
While ATLAS handles it well.
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Z candidate, with 25 vertexes

Recorded Luminosity [pb ~/0.1]

maintenance mode until the end of

Spanish groups strongly commit to
Wos  omos o207 2zmos 2210 1812 the detector operations_
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Number of vertexes

measured with

dedicated systems (one of the system
is managed by Spanish group),
calibrated with beam separation scans.

21.7 /fb @8TeV on tape in 2012,
venninvear 9.2 [fDiN 2011
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m; = 4.7 TeV, p;(j,, j,)= 2.3-2.2 TeV

¥ Di-jet event with 4.7TeV inv. mass

Very well measured: E;mss = 47 GeV °

25m

Tile calorimeters

LAr hadronic end-cap and
forward calorimeters

Pixel detector

Teroid magnets LAr electromagnetic calorimeters

Solenoid magnet | Transition radiation fracker

Semiconductor fracker

Muon chambers

Inner tracker |n|<2,5
oP1) . 0.05% pr ®1%
pT
Calorimetry <3.2
. o(BE)  10% In|<s.
EM : 5 ~ @ 0.7%
= 5‘65 In|<4.9
Had: ZWB)  30% o oy
E vVE
Muon spectrometer In|<2.7
o(Pr) 9% @50 Gev:
pr
m ~ 13% @ 1TeV
pr
Magnets

v solenoid : 2T
v toroid : 0.5 T (barrel), 1T
(endcap)
Trigger
v" 3 Levels, 20 MHz-> 200 Hz




Spain @ ATLAS
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Strong contributions to

the experiment
well-being:

Pixel IBL,

SCT End Cap,

LAR End Cap,

TileCal,

Trigger,

Luminosity,
Computing,

Detector Operations,
Data Processing,
Detector Performance,
Combined Performance.

Huge amount of work

EH-:T]TI[T DE FISICh

About 70 physicists

Presence in the ATLAS top management
Chair Collab. Board (M. Bosman)
Speakers Committee Advisory Board Chair (I. Riu)
Speakers Committee (C.Padilla)

Recent Phys coord positions
TopPhysics (M. Bosman, M.J.Costa)
ExoticPhysics (E.Ro0S)

Data Preparation Coordinator (L.Fiorini)

Many positions in operations
Editors of many papers and members of many EdBs
Well represented in the conferences



The Announcement
(4th july 2012)

' ATLAS 2011 2012

—— Obs.

\s=7TeV: [Ldt = 4.6-4.8 fb" -~ Exp.
{s=8TeV: [Ldt=58-59fb"
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Physics ... Where do we stand?
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my = 125.5 £ 0.2 (stat) 703 (sys) GeV. (ATLAS)

Last year’s Higgs discovery is probably the most
important event in HEP in the last 30 years.

And so these years will be remembered.

While the SM measurements are necessary.

And while there was no lack in effort looking for BSM.

llya Korolkov



ATLAS has recently published the inclusive jet
cross section at vs=2.76 TeV

EPJC (2013) 73 2509, EPJC (2011) 71 1512,
PRD 86 (2012) 014022
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!!anaard Model EW

Everything as expected, no 3sigma deviations

ATLAS Preliminary
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Ints of the Spanish

research in ATLAS



Top physics: production cross section g;

ATLAS Preliminary

Data 2012Ns=8TeV & ..

Channel & Lumi.

Single lepton 5.8 o™

Dilepton (ep) 20.3 fb™

o, H(stat) x(syst) £(lumi) i(Ebcam)

2412+ 31+ 9 pb

238+2+7+7+4pb

12 Sep 2013

NNLO+NNLL (top++ 2.0)
PDF4LHGC Mo = 172.5 GeV
scale uncertainty
scale+PDF uncertainty

stat. uncertainty
total uncertainty

| |
200 300

|
400

o, [pb]

H H 20 Dec 2012

ATLAS Preliminary B Theory (apmar. NNLO)
form, = 172.5 GeV
Data 2011, Vs = 7 TeV —— stat. uncertainty
—— total uncertainty
Channel & Lumi. o, H(stat) (syst) H{lumi)
Single lepton 0.70 fb™" — o — 179+ 4+ 9+ 7 pb
Dilepton 070" — 173+ 6 *14 *2pb
All hadronic 167 + 18 + 78 + 6 pb
1.02f"
Combination ot 177+ 3 "2+ 7pb
Single lepton, b — Xpuv —_—— 165+ 2+ 17 + 3 pb
4.66 fb™
Thag + jets 1.67 fb 194 + 18 + 46 pb
Thaa + lEepton 2.05fb™" — 186 + 13 £ 20+ 7 pb
All hadronic 168 +12 82+ 6 pb
47’ | | | |
50 100 150 200 250 300 35

o, [Pb]

ATLAS-CONF-2012-024
ATLAS-CONF-2012-031
ATLAS-CONF-2012-032
ATLAS-CONF-2012-131
ATLAS-CONF-2012-149

[FIC

ERAT] '["I'T DE FISICA
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combination

all hadronic

T +jets

single lepton b tag.
8 TeV, single lepton

j

Phys. Lett. B 717, (2012) 89-108 1 + lepton
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™ ---NLO QCD (pp) % Single Lepton (8 TeV) 241+ 32 pb 8 Te
B ¥ Single Lepton (7 TeV) 179+ 12 pb
| BApprox. NNLO (pp) A Dilepton 173 "/ pb
“NLOQCD(PP) (5 All-hadronic 167 £ 81 pb
102 | _—Approx. NNLO (pF) # Combined 177 Il pb |
- W CDF 3
r 4 D0 ]
o [pb] 250 |
1'0 = 200_ 7 -
L 150 4 4
ATLAS Preliminary . . |
7 8
1 | L L L L I L L L L I L L L L | L L L L | L L L L | L L L L | L L
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Vs [TeV]

0,(8 TeV) = 241 £ 2 (stat) £ 31 (syst) £ 9 (lumi) pb

llya Korolkov
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Single top cross sectlon

q q
*Sensitive W
to V,,
gr‘g‘g‘ t
b
IV, |=1. 03" 0.19 (assumlng V. [>> V.| IVl -

from Wt channel

First evidence of
W+top channel 66 )
gl

=
-ATLAS Prellmlnary 12 Sep 2013 7

_single top-quark production t-channel _

107

. NLO+NNLL at m, = 172.5 GeV

MSTW2008 NNLO PDF
T stat. uncertainty

single top-quark cross-section ¢ [pb]

10 s—channel_§
/ gt-channel 1.04 fb™ pLe 717 2012) 330 ]
- Zt-channel 5.8 fb' ATLAS-CONF-2012-132 -
1B FWit 2.05 fb'1 PLB 716 (2012) 142 |
= TWt 20.3 fb ! atLas- CONF-2013-100 =
-V sl—chanr}el 95% C. L Ilmlt 0 7 fb ATLlAS CONF|2011 118 7

5 6 7 8 9 1 0 11 12 1 3 14

Vs [TeV]
Comparison of different
measurements in single top
production with the theoretical
NNLO prediction

llya Korolkov



Op Mass
[FIC

Huge effort to reduce errors.. i BeEiT o et

 Mainly reduce the major systematic, i.e. The jet energy scale. Eur.
Phys. ). C, 73 3 (2013) 2304

 measured the jet shape and compared to different MC generators to
evaluate parton modeling shower, fragmentation and event shape:
HEP 1205 (2012) 128

e contributed to the measurement of the top mass: Eur. Phys. ]J. C72
(2012) 2046 (*)

ATLAS Preliminary  m,,, summary - Oct. 2013, L, =205 fo'- 4.7 b
ATLAS CON F 2013- 077 ——
e = 1749 + 2.1 38
> T Trorl T ] 2011, lepton+jets™™”
8 [ * \s= 7TeV data ATLAS Prehmlnary CONF-2013-046. L, =47 0 172.3120.2320.27£ 0.67+1.35
0 400 ----= 3% background — S0 dilspton®
B [ = best fit: m, =173.09 + 0.64 GeV ] e 173.09% 0.64 +1.50
2 L B i (stat) (JSF) (bJSF) (syst)
S 300[- 1 J14 ‘ 20T o L .
L J-Ldt=4.7 fo ] e - o @JSF@bJSF ertainty
L ] Tevatron Comb. May 2013 —— totalu inty
200, Jdo4 1 _3207 0.5 g & 0. 71 goresiin *Pri Imln y “Input comb.
C 7E | 1 1 1 1 1 1 |
Mg (GeV] | 155 160 165 170 175 180 185 190 195
r Mgy [GeV]
100 ]
B2 ittt ] Mtop = 173.09 £ 0.64(stat) £ 1.50(syst) GeV
40 60 80 100 120 140 160

m, [GeV]

llya Korolkov 13



harge asymmetry

. N(Alyl > 0) — N(AJy| < 0)
C =

N(Alyl >0) + N(Aly| < 0)

Charge asymmetry: there is a small asymmetry under C
conjugation, predicted by the SM DM = |ye| — nyl

Tevatron
— ' ATLAS-CONF-2012-057 -

4 _N(Ay>0)—N(Ay<0) S 20008 A7 S Pronminary | oS s g

BT N(Ay>0)+N(Ay<0) £1800F oy [Lat-4a7 1m0 =R

T 1600}~ 5 =

1400/ e vy ]

: 1200 =

New Physics may enhance this effect o3 E

« Tensions between SM predictions and 800} :
600 —

Tevatron value for forward/backward asymmetry ook E

£ E

at 20 level / 200

LHC: charge asymmetry measured in dilepton
and lepton+jet channels

« Combination of single and dilepton _

| Q

3
IARNA

channels consistent with SM predictions T
0-2_—;;’:’!”'“" érl;:esv Prellmlnaryi

A. = 0.006 * 0.010 (stat+sys) e L

o e :

Theory (MC@NLO): A = 0.006 + 0.002 : g

llya Korolkov O e B o

m, [GeV]



pair production
of a heavy quark decaying : =
toa W poson and a b quark -

dN/dm, .., [1/GeV]
~
o

o(pp - t'T) [pb]
>

J Ldt=1.04 fo"

CDF excluded \s=7TeV
L

-50F 10350 300 350 700 750 500
100 150 200 250 300 350 400 450 500 550 t mass [GeV]
Meeco [GeV]

Analysis based on 1 fb-1 of data resulting in an observed lower
limit of mt’> 404 GeV at 95% C.L.

Data-Bkg
Evts/bin

o

L

it ]

> ‘ ———— . Z | ATLAS \s=7TeV, J.Ldt=4.7 fo" 7

&L ATLAS 1= 1
8 tight . 17
£ 20 - (00) J &

L st 1 6 1 -

wor B E E

15 — 1

F BR(t—Wb)=1

O I T D N N B T S N
400 600 800 "11000[(;61/2]00 10350 400 450 500 550 600 650 700 750 800
rece t' mass [GeV]

t’ masses above 656 GeV excluded at 95% CL.

y Analysis optimized for m (t’) > 400 GeV. Reconstruction of highly boosted
W (hadronic decay). For vector-like quarks limits as a function of the mass
b and the BR (t'->Wb) and (t’->Ht)

"Search for vector-like quarks
ATLAS-CONF-2013-018

100~ ATLAS Preliminary e+u =6 jets, > 4 b-tags
[ Jrat=1a3m™ —e— Data (\s = 8 TeV)
B T (600)

Events /100 GeV

10? E Vs=8TeV

Data/MC

i_[Ldt =143%"  SUE@) doublet
N I I AN |

Explores the decay t’->Ht (H -> bb?
llya Korolkov
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_ Phys. Lett. B 716 (2012) 1-29
Higgs boson discovered in 2012
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The 2013 Nobel prize for physics was awarded to
Francois Englert and Peter Higgs: Congratulations!
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_ i arXiv:1307.1427
Higgs boson: a reminder

LHC Higgs Xsec WG: https://twiki.cern.ch/twiki/bin/view/LHCPhysics/CrossSections
Br(H2WW) : 22% Br(H2>bb) : 57%
For mH=125GeV Br(H>ZZ): 2.8% Br(H2>t1) : 6.2%
’ Br(H=2>vyy) : 0.23%

> e
- - > 10000 — . ! ' L —] — PG
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L T ) . ™) *
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2000{— e C
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-— o o 500 = + + ] 10—
o] 400 E- - N
£ = J/\ - _
o 2005 . r
. - 4] -100 . L
VBF:o = 1.6 pb 2wl } .
o 100 110 720 130 740 50 60 80 100 120 140 ,%f?@ev]
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% 790 \s—sTev [Lat=207 " Bl SM Higgs boson  —]
= sooi " i my =125GeV 3
[ E H—-WW*—viv ’+ 0/1 jets ] ww =
q H ' 500 - D« =
E [0 other vv =
400 —
. — E [] single Top 3
WH: o = 0.7 pb F I ot
ZH: o=04 pb 200E- m zr E
o ¥ 100 —
%" 138%: I +I Bkg. slubtracted data :%
- H ' E SM Higgs boson m = 125 GeV3
60E (I . E
£  40F E
8 20 4 3
(O e e S =
g ] -20F <+ = 17
60 80 100 120 140 160 180 200 220 240 260

r
ttH: o = 0.13 pb m, [GeV]


https://twiki.cern.ch/twiki/bin/view/LHCPhysics/CrossSections

H= WW*- Ivlv analysis with
ATLAS detector at LHC

WERIVERMTRT I WL ErCiA

Situation @ Moriond 3.70 expected sensitivity Main improvement developed using new MET cuts
ey TEFE] O e and MT (discrimant variable used in the fit)
= F E=7Tev [Lat=a6m" T 1Pk . 5=7TeV [Ldt=461b" -
3 TO%F FoeTev [Lar-207r § E H=WW'—hlv 5=8TeV [ldt=2070" 3 . . -
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optimise to get 50!! Wi s
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= Introduced a new variable
jet corrected Track based MET

Evanta | 40 Gat

14 0.5 T
B ) . ] g _.-_‘__‘_-o- i :
2 125_ BaF:Signal 0 :r" Track MET _ I 04E uww oj +++"' i 3
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s £ { fopr :
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MET (True-Met)/True
B | t. + More robust against .
est resolution pileup events +9% from MT switch

+11% from MET switch




pp - Z/W + H - bb

Categories in Nleptons, jets, jets tagged as b, pw

O-lepton+2 b-tag jets+ETmiss>120GeV
1-lepton+2 b-tag jets+ETmiss>25GeV+mTW<120 GeV
2-leptons+2b-tag jets+ETmiss<60GeV+83<mll<99 GeV

UHbb=0.2+0.5(stat)+0.4(syst)

IEAT
ITAS

400 ATLAS Preliminary
E JLdt:13.afb", \s=8TeV

300F .
C | Ldt=A7 6, (s=7TeV

Events/10 GeV

" 0,1,2lepton
200[—

100}

1

-100F
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Bwz.zz
B WH 125Gev
I ZH 125GeV
-o- Data - Bkgd
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N P I
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L
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L.
150

q ATLAS-CONF-2012-161

Diboson

measurements in

parallel

as check of the
analysis sensitivity,

for control

llya Korolkov

ATLAS-CONF-2013-079

ATLAS Prelim. -'-gg:{a;)) Total uncertainty
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Boosted Decision Trees in 4l channels

| Background rejeclion versus Signal efficiency |
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Figure 4: Background rejection versus signal efficiency for H(130)— 4 signal events MV A response of BDT classifier for F(130)— 4 signal events and Zbb, 17,
and Zbb, 11, ZZ =41 background events ckground events
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ATLAS (and CMS) discovered neutral boson with mass =125 GeV with production cross
section compatible with SM Higgs boson. Fermion decay modes not yet discovered.

Measurements of the new boson couplings are performed and they are all in agreement
with SM predictions. Both boson and fermion couplings measured

Different spin/parity hypotheses were tested and the SM-predicted hypothesis, 0*, has
strong preference.
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community research



ATLAS SUSY Searches* - 95% CL Lower Limits

Status: SUSY 2013

ATLAS Preliminary
Jrdt=(46-229)fb 5=7,8TeV

Model e T,y Jots ET [rarjn) Mass limit Reference
T ——r —— T — i i B et A T T T T TTTT
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gh- Eihi(heavy), sl lep 1h Yes 207 | 200-610 GeV miflje0GeV ATLAS-CONF-2013-037 W (=1q,9 =1):m [L=d7fo".7Tevit2006508)  430GeV W'mass
T8 e S o 2 | — e e e AR AT RN e e —
B 2en(d b Yes 207 E: 500 GeV ﬁ&ﬁﬂm ATLAS CONF-2013-025 o Scalar LQ pai_r (6= Iu_n. vars. in eejj, evu L=1.015", 7 TaV [1112.4626] 660 GeV T ngen, LQ mass
Jepld b Yes 207 [B 271-520 GeV. i omii) 180GeY ATLAS CONF-2013-025 ] Scalar LQ pair (§=1) : kin. vars. in ufj, (vjj | =101, 7 7ev [1203:3172) sascev 2" gen. LQ mass
i\ Dep 0 ves 203 i 85-315 GeV miij0GeV ATLAS-CONF-2013-049 Scalar LQ pair(ﬂ 1) s kin. vars. in 7zjj, Tvjj |L=4715" 7 Tev [1303.0526) 534Gy 3% gen. LQ mass
< 5 }{\ 2!u 0 Yes 203 ﬁ! 125-450 GeV' mv«")-aﬁev if, 71-0.5imiE S emiE ) ATLAS GONF-2013-049 ” g neration - s WhWh | L4717 T {240 5468] @a6av| I mass
ST . Yes 207 180-330 GeV DGeV, m(#, 5} Sim(i; e i) ATLAS-CONF-2013-028 kg ! + + =) )
Qg X,ng,ty[b’{(% ) a” 0 Yo 7[R _— w.wlﬁw.; i) | Moscaw o g% dhgeneralion b SSdilepton +jels +E, i s iriascowanios)_ mmcev bmass
AW 24 Ten 0 Yes i i mp«.)-mm) mw.).a sheptons decoupied | ATLAS-CONF-2013.085 23 Vector-like quark : TT= Ht+X [L=1431b"8 ToV [ATLAS.CONF23.018) 790 Gev T mass (isospin doublet)
FiFa- Wikt lep 2b s ﬁ.é i {Jem), m 10, iegtons decoupied | ATLAS-CONF-2013-408 Vector-like quark : CC,m . |L=4610" 7 Te¥ [ATLAS.CONF-2012:437] 1427e¥| VLQ mass (charge -1/3, coupling o = v/m,)
Eu D‘,EM,X,,,,MJMQ.W;; Dmpp ik Lm Yos IF mwl.x)}_mmmmm,m]m.u HTLAS CONF2013.089 A Excited quarks y-jet resonance, mrﬁ ¥
E le, stopped & 158 Yas g mi§11=100 GeY, 10 ja<e{£)<1000 5. ATLAS-CONF-2013-057 “—:E Excited quarks : dijet resonance,
g 3]
GMSB, stable 7, A’"«r 2 fiJsale.) 1- 2u . 10<targ<50 ATLAS-CONF-2013-058 % . ) m y
Eg GMEE, Ty, long hwa);:( ) Yos ol zns 13046310 Ge Excited b quark : Wt resonance, my, b* mass (efihanded coupling)
= g f«nau (RPV) 590‘ w . 15 <eretS6mm, BRju)=1, miF})«108GeV | ATLAS-CONF-2013-082 Excited leptons : -y resonance, m I* mass (A = m(*))
LFV pp—sive + X, fr—se 4+ 2ep Ly .10, 112005 12121272 Techni-hadrons (LSTC) : d\\eplcn.mww pfeay mass (m(p feo) - miaz) = M, )
LFV ppsie + X, iy e(p) 41 fepsr . Ay 010, 413,005 12121272 Techni-hadrons {(LSTC) : WZ resonance (vIl), m p. mass (mp (p.)=m(x,) +mw,m(aT) = “"‘m(pT”
> anwRP\/CMss.M Tep  Tiots  Yes Mgl crysp<t mm ATLAS CONF-2012:140
% ‘x Wi f«m# . den Yos -30006Y, g >0 ATLAS CONF-20130% W Major. neutr. (LRSM, no mixing) : 2-lep + jets - N mass (m(W_) 2Tev)
FH W i, e, eper Yes mifty-80GeY, Iy; 50 ATLAS CONF-2013035 g Heavy Izla_%on N* (type Il seesaw) : Z- resonance, mz‘ N* mass (V| = 0.055, \V | =0.063, V| =
E-qaq 0 BT B84SR 0 ATLAS-CONF-2013.081 5 Y prod., BR(H™—I)=1) : S5 ee (uy), m H;* mass (limit at 398 GeV for pp)
bt fobs 2ep(89 03k Yes ATLAS GONF 2015007 Color octet scalar : resenance, m; Scalar resonance mass
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- full data Mass scale [TeV] 10 10 10

Mass reach of ATLAS searches for
Supersymmetry. Only a representative
selection of the available results is shown.

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

Mass scale [TeV]

Mass reach of ATLAS searches for new
phenomena other than Supersymmetry. Dark
blue lines indicate 8 TeV data results.

It looks like the BSM physics
lives beyond the 1TeV



qmr'ect Stop

Two selections:

Monojet for compressed scenario
Large ETmiss and c-jets
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Summary Searches for Stop

(different mass hierarchies, simplified models)

T;t: production
_I L | L | L | L | L | I fll: I | [ | T T | L | L | T T | i
600 — ATLAS Preliminary L.=20-21f"fe=8TeV L, =47 %" =7 eV
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i Observed limits 2Lt | L ATLAS-CONF-2013-D55 2L [1209.4185] i
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for massless LSP, exclusion up to m(LSP) ~250 GeV



"SUSY searches at IFIC IFIC

IMSTITUT DE FISICA
TT. & L I

V. Mitsou coordinate “prompt R-parity violating

searches” I_.ightest peutralino may be long §
. Bilinear R-parity violating (bRPV) terms || lived = displaced vertexes ﬁ
introduce neutrino masses and mixings in a Bl g amas =
natural way ) E_.ML ety o
e Large MET due to copious neutrino " _ Jun-man =
production : O
— MET-based searches applicable to bRPV I 8
 SUSY1 lepton + 3-4 jets + MET <
[PRD 85 (2012) 012006] " e |<—E
— First exclusion limits ever sOet on bRPV 1044 — “"‘(f“:'””)'_“';g; T
| Xo ~ H]T
* 1llepton + 7 jets + MET Long-lived sparticles
[ATLAS'CONF'ZO].Z'].OQ ] - trigger for Secondary
bRPV exclusion, multijets channels Ve rt i C e S
%ZE‘T‘L‘S‘PPéIir‘n*nér‘v:;b::;::.:fz;‘:z:;if?’g Ongoing studies: - displaced b-jet pairs
E; . [T e Z(~£L)+MET+jets search (More information E. Romero talk

Al limits at 95% CL

in the parallel sesion)

550 [

-  bRPV and Gauge Mediation models

500 [~

450 [

Other contributions:

* Leptones+jets+ MET: . Phys. Lett. B710 (2012) 67-85, Phys. Rev. Lett., 106 (2011)
b 131802, Phys. Rev. D86 (2012) 092002
g/‘w: ST i 1;0?T:00 * Leptones+ 7 jets +MTE: ATLAS-CONF-2012-140
* RPV: Phys. Lett. B719 (2013) 280-298, Tambien se ha participado en la bisqueda de:

ATI—AS'CONF'ZOnize']-AI'O * Desplay vertices: Phys. Lett. B707 (2012) 478-496 .

* Stable particles: Phys. Lett. B719 (2013) 280-298 .

400 |

350




_Mono-jet Searches

Motivated by a distinctive signature with

rich phenomenology

Large Extra Spatial Dimensions (LED)

Dark Mattter

SUSY searches
Invisible Higgs

(WIMPs)
JHEP04(2013)075
PRL 110, 011802 (2013)

Spanish community leads
the mono-jet searches in ATLAS

S\ ATLAS

EXPERIMENT

Run Number: 180309, Event Number: 36060682

Date: 2011-04-27 02:33:15 CEST

Phys.Lett. B705 (2011) 294-312

IFAT
ITAS

One energetic jet and large MET

Veto on a second jet
Veto on leptons

Two (lowPt and HighPt analyses)

- |Improved limits on ADD LED
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Mono-jet Searches
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Good agreement with the SM
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Data driven estimation of the dominant
Z+jets and W+jets background using

control regions

SR1 SR2 SR3 SR4
7 — vi+jets 63000 4+ 2100 5300 £ 280 500 £40 H8+9
W — tv4jets 31400 + 1000 1853 +81 133 +£13 13 +3
W — ev+ijets 14600 £ 500 679 4+ 43 40 £ 8 5+ 2
W — pv+jets 11100 £ 600 704 £+ 60 55 + 6 6+1
tt + single ¢ 1240 + 250 57 + 12 441 -
Multijets 1100 + 900 64 + 64 89 -
Non-coll. Background 575 + 83 25 + 13 - -
Z/7* — TT+Hets 421 + 25 15 + 2 2+1 ;
Di-bosons 302 £+ 61 29+ 5 5+1 1+1
Z[v* — pp+ijets 204 £ 19 8+4 - -
Total Background 124000 + 4000 8800 £+ 400 750 +£60 83 4+ 14
Events in Data (4.7 fb~1) 124703 8631 785 77




Mono- photon Searches IFAS

> ARERRERRRRN -7 3 Phys. Rev. Lett 110, 011802, 2013
—— Data 20 1&3 7TeV) i
O 12 ATLAS %ﬁfz’l’;)” = Background dominated by Z/W+y followed
2 det=46fb'1 W Wzt i by contributions with jets faking photons plus
2 40 ' ;‘T"oﬁa{gggkg}g'ﬂnlgt diboson + other small contributions
i _ —__ ADDNLO,M =1.0TeV, n=2 =
B Ifffm—_'l_';ﬂMEDs’"fszev’ =400 et 1 * Z/W+y contributions from MC
 ___________.||________g normalizeql in control regions . o pomrreytE
: - + 1 + O [ATLAS |Ldt=46t" g wziy 1
- A ] (y+ p + Etmiss control sample) L.
g Jet and electron fakes
10% = fully data driven
10° I R
150 200 250 300 350 400 450 50
E7"[GeV] Background source Prediction + (stat.) £ (syst.)
Z(—=vo)+ 7 93 + 16 + 8
Pty >150 GeV, |ny| < 2.37, isolated ZIy (= 707 ) + o 0.4 +02 £01
Etmiss > 150 GeV W(—=tv) +7 24 +£5 +2
Njet <2 (pT > 30 GeV) W/Z + jets 18 = + 6
A@(y, ETmiss) >0.4, A (jet, ETmiss) >0 Top 0.07 +0.07 £0.01
Veto on leptons WWWZ, ZZ,~vy 0.3 + 0.1 + 0.1
~v+jets and multi-jet 1.0 - + 0.5
Total background 137 + 18 + 9

Good agreement with the SM Fvents in data (4.6 T-1) 116




U :
Conclusions

Superb performance of LHC accelerator, of the ATLAS detector and very fruitful
times for the ATLAS collaboration

Spanish groups are in front, in both, the operation and in physics

New measurements are probing observables at unprecedented level of accuracy
and in never before exploited phase space regions

In many cases, the systematics are becoming limiting: we are enterlng the era of
precision measurements at the LHC

More Energy and
Searches for New Physics in a vast number More Data!
of topologies and theoretical scenarios e

Up to now, all the data are consistent with SM @ u

LHC and ATLAS are taking a short break
until 2015 to come back at 14TeV at the
new energy frontier giving new results \

and hopefully surprises llya Korolkov 20
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I
ATLAS detector Status and trigger

Subdetector Number of Channels | Approximate Operational Fraction

Pixels 80 M 95.0%
SCT Silicon Strips 6.3 M 99.3%
TRT Transition Radiation Tracker 350 k 97.5% ATLaS HE S sty 0
600 | Jets/missing E_ (delayed)
LAr EM Calorimeter 170 k 99.9% -4 y !
500 - _B-physics (delayed)

Tile calorimeter 9800 98.3% K Minimum Bias

T 400
Hadronic endcap LAr calorimeter 5600 99.6% = Electrons/photons

= 300
Forward LAr calorimeter 3500 99.8% o) Jetsiaus/missing E

@© 200 ¥
LVL1 Calo trigger 7160 100% (n

i 100 ~Muons/B-physics
LVL1 Muon RPC trigger 370k 100%
0 " : . : i
LVL1 Muon TGC trigger 320k 100% April June August October December
MDT Muon Drift Tubes 350 k 99.7%
CSC Cathode Strip Chambers 31k 96.0%
RPC Barrel Muon Chambers 370k 97.1%
TGC Endcap Muon Chambers 320k 98.2% Total EffICIenCy (dellvered 9
I I ~ 0
physics analysis) = 90 %
ATLAS p-p run: April-December 2012 Luminosity
weighted relative
Inner Tracker Calorimeters Muon Spectrometer Magnets g

fraction of good
quality data
999 994 998 99.1 9396 99.6 99.8 100. 99.6 99.8 995 | All good for

llya Korolkov thSiCSZ 9583(%

Pixel SCT TRT LAr Tile MDT RPC CSC TGC Solenoid Toroid




PhYSiCS = tiles and lia‘::g;)“ﬁ(;f
WLS fibers
standard
/" / /‘ readout
B7Cs Laser Charge
source light injection
The long term discrepancy between various

ATLAS luminosity monitors is on order of 2%
This is taken as the systematic error on the

Tile as a luminosity monitor of ATLAS o
ITR

Since Tile Calorimeter proved to be able

Detector:

integrator
readout

ATLAS luminosity measurement.

3 7 .I_ T T 1 I T 1 l 1 T 1 l T T T ‘ T T T I _l
o C ATLAS Internal =
- 6 Data 2012 -\s =8 TeV N
! ” - Reference LHC Fill 2649 - May 21, 2012 .
% 5F ——FCal A ——FCal C —

¢ - ——FCal Avg -+~ MPX03 =

il 4 - == Tile E

3 3E =
AE S T
vV o 2F o hanglEinsd L
H""E E v ...J.* ;
i uwhi o W
o) C e ' ) ¢ 3
A-n'j E r.'_'{'*g\ ..J [ ] o 0 .
e- 0 : L] ‘- . -
AE =

o 1_— 1 1 1 | 1 1 1 I 1 1 1 | 1 1 1 J 1 1 1 I :I

1%/07 18/08 17/09 1710 16/11 16/12

Tile Luminosity [10*%cms

N W R O N

J_II\I|\II\|\III|\II\|HI\|I!II\|I\I\‘I\

to detect the currents from the LHC
VdM scans, it is directly calibrated during
scans and serves as one of the

VAN

ATLAS luminosity monitors

The scan region

May vdM: Run 182013

C o T o b T Ty
200 250 300

|
350

pseudo Ib

TileCal MB system recognized as part
of the ATLAS Luminosity monitors

ATLAS-CONF-2011-116

A. Succurro, The ATLAS Tile Hadronic Calorimeter performance
in the LHC collision era, TIPP, Chicago, June 2011

G. Gonzalez, Integrator based readout in Tile Calorimeter of
the ATLAS experiment, TIPP, Chicago, June 2011

V. Giangiobbe, The TileCal Laser calibration system, TIPP, Chicago,

June 2011

P. Francavilla, The Tile hadronic calorimeter performance at the

LHC,

CALOR, Santa Fe, June 2012



SROD demonstrator ﬁi.g TFIC
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ﬁ‘@ L= ITNSTITUT DE FiEIC.
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e CORPUSCH

WRIVERMTRT I WL ErCiA

* Design an sROD prototype to process the data from one TileCal front-end module

— State-of-the-art FPGAs, ~500 Gbps I/0, AMC format for ATCA carrier

— Design in the later stage. First board early 2014

—
Mother Board 4 UART
pLose

Virtex 7

Mother Board 4
12 PMTs'
=
12 PMTs,
Mother Board 4 O
12 PMTs
L0 al
GbE
7

GbE / PCle / SerD:
ROD / TTC Q JECS/SSiDe

Kintex 7 2

J0303uu0)

sROD demonstrafor layout view (Cadence Allegro)



Vertex and tack reconstruction [FIC

ERSTITUT DE FISECA

: convenor of “Inner Tracking Combined Performance

Group” (2008-2010)

Activities

Development of software for vertex an track reconstruction.

Studies for data analysis ( characterization on primary an secundary vertices,

photon convertion, stable particle, tracks in jests, etc). Nuclear Science, IEEE

Transactions, vol.57, pp.760-767 , 2010.

Performance of vertex detector: EPJC 70,2010, 787

We have been main author of the first ATLAS physics papers, ei:
“Charged-particle multiplicities in pp interactions at sqrt(s) = 900 GeV

measured with the ATLAS detector at the LHC”, Phys. Lett. B 688, 21-41
(2010), New J Phys 13 (2011) 053033., Phys. Rev. D83 (2011) 112001,

— Also to several articles on tracking, short live particles (KS, A, ...), estimation
of detector material , vertices, and also providing input for the simulation.

T T
[ ATLAS Preliminary
| Data 2011

p; [GeVic]
o
B

0.2

b RMS = 200
F x=15.7pum
077708 06 04 02 0 02 04 06 08 1 ° A»v=13;5%tm

(py - P Wlp] + 1)

0.9 5
-0.2 -0.1 0 0.1
Primary Vertex x [mm]




Alignment of the Inner Detector [FIC

[ :T'IT1 T DE Fl&l!‘k

Objective: to know the | | The IFIC has been heavily involved on track base
position of the | | alignment since 2004, at all stages of ATLAS

components  of  the | -,mmissioning and since 2009 with the collision data.
detector as cIose as

Position of mq()))dules (km S. Marti: convener of “Inner Detector Alignment
inr =

PIXEL: 7 SCT:12 TRT:3

Two method are used: Global || Achievements:

x2 (developed by IFIC) and||* We are able to align structures to the level of
Local X2, depending on the TRT wires. .
structure level to be considered. || Weak mode correction usir~ rocenancac: 7

J/V_ud and KS . o' D’Zéﬁi?”li”é
Sensitive tQ movements of fi:jii N A
Between interventions R S | E
(temperature changes, turn ool ¢ E
on of magnets ...) changes so0f- o N E
up to 10 pm were detected. et
Durin th runnin th Mus 1541
Level Structures #DoF  Method d:tecgor |§ Vléry gstab|ee’ ATLAS-CONF-
PIX: whole . ! N « ‘ 2012'14
Level 1  SCT: barrel + 2 endcaps 41 Global y2 2 ez i . Study of the alignment

" 3 7 Release 16 (Original Alignment)
TRT: barrel + 2 endcaps '

uncertainties relevant
to the determination of
. i : the mas of the Higgs-
Level3 SCT: modules 722104 Local y? R B B, like particle through its
TRT: wires ATLAS-CONF-" decays to four charged

PIX: half shells + disks
Level2  SCT: layers + disks 852 Global y*
TRT: modules + wheels

2012-141 leptons




Operacion del Calorimetro Electromagnético LAr de ATLAS

ADC counts

S2 LAYER EMEC-C, HV = 1.8 kV

y T T L TT I TYr[FFTTI]TTY
800 A - Prediction (g) 2
EDD:— . « Dala (S) _:
a0 : i .
200 -

of _,—-""—

:lllI.I.J.I.JILIlll ;;;;T-.-.l.;.;];.;;l.;;

0 100 200 300 400 500 600 700

Time (ns)

A
ALl

UNIVERSIDAD AUTONOMA

e Calibracion del calorimetro LAr

e Reconstruccion de la energia
de electrones y fotones

e Coordinacion de la toma de datos
del calorimetro LAr

e Experto online de software

e Medida del tiempo de deriva a partir de la
respuesta de la senal — deteccion de

no uniformidades en el calorimetro

(e.g. ““sagging’’) — correcciones



Operacion del Calorimetro Electromagnético LAr de ATLAS |

Energy reconstruction

Al
UNIVERSIDAD AUTONOMA

b In front "“ Calorimeter —— — Behind —/

105 e e e
1.04
1.03
1.02
1.01F

e Reconstruccion de la energia de electrones

y fotones basada en simulaciones Monte Carlo

detalladas y usando las diversas capas del

EfﬂfE‘l’lJG

calorimetro electromagnético

'lii'l'iii}lil'!: *Dﬁiﬁi.]:

Oal.

0.99
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e Linealidad de la respuesta del calorimetro
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- 25 v n
i 50 v
00
1 0

electromagnético a electrones
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Jet shapes in ¢t events with ATLAS

(u,d,c,s)-quarks in terms *F

M - m

Em:_ ATLAS_ E:?Ta‘u" ILdt:‘l.Bib" _:

e Comparison of the v [ A Prelminay ]
. 8 x> Data (stat © sys) o
fragmentation of % . - MC@NLO/Herwig ]
6_— m - PowHeg+Pythia ]

- K , light jets ]
b quarks and N S 24454 Data (stal ® sys) ]

of jet internal structure 2|

—&— MC@NLO+Herwig

%ﬁ‘i‘\k —&— PowHeg+Pythia

e o
el

gt . &
30 GeV < p, < 40 GeV m

] e A T S DU P B

e Semileptonic ¢t eventss 12
1
are a clean source of

=
oo

both types of quarks
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DRID
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ATLAS [s=7TeV
Preliminary

o
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A

30 GeV < P, <40 GeV
b-jets

Data (slat © sys)

----- MC@ NLO+Herwig

PowHeg+Pythia

light jets

Data (slat @ sys)

,  — MC@NLO+Herwig
J Ldt=1.8fb ——— PowHeg+Pythia

=
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iiii- ----- e
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0.8F
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0
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— Light jets are found to have a narrower enery distribution than b jets

025 0.3 035 04

— Data well described by NLO + parton shower (Herwig/Pythia) expectations



Inclusive photons
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o » —— Data 2011 {s=7 TeV =
g - J. Ldt= 471" —— PYTHIA (MRST 2007 LO*)
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m = =
ge) - NLO (CT10) -
B 10 —— Total uncertainty .
o = e —— Scale uncertainty 3
A i T NLO (MSTW2008nio) -
0% b =
107 = e =
= ATLAS Preliminary -
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llya Korolkov

1 TeV region reached
for int < 1.37

 Pythia in good
agreement, Herwig is
lower, but within error
bars

* Highest disagreement
at low E;

ATLAS-CONF2013-022
40



T .
Photon Jets dynamics study

Y
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= — : , = e : ‘ ————g = T
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* Photon Jet dynamics study: y . jet | jet Yi Vi vj
differential cross sections as a function ofI_ET ’ p1J [y, A®T, M7 and cos 6%
NLO QCD calculations provide a good description of the

data, except in the case of the azimuthal angle. ATLAS CONE-2013.023

41
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e
Forward/backward asymmetry of Z/y*

ATLAS-CONF-2013-043

ATLAS, e CC —o—— |
o ATLAS,eCF|  =oi  ATLASPreliminary
g 1o .~ r T T e T ATLAS, %C;iJ.Ldt=4-8fb"1@\'S=7TeV
> - ILdt=4.7fb'1@ \s=7Tev ATLAS |  ATLAS combined ——
c | —e— Data 2011 Preliminary | —
® CMS o——
Lﬁ 80— :lZ/y*ﬁee | _; ......................................................................
" 77 Other backgrounds . S T et S
i Multijets i CDF : o —0—
60— — LEP, A . io
— —| SLD, AI _‘ """ O':’ """""""""""""""""""""""""""""""""""
Epasig [
PDGFit | e
0.22 0.225 0.23 0.235 0.24 0.245
_ _ sin®6%)
7 TeV data in lepton pairs from Z/y*
_ decays A OF — OB
g FB =
1.1¢
OF + 0B
© n
@] C .
0.9f sin?08T = 0.2297 4 0.0004(stat) 2= 0.0009(sys)

llya Korolkov 42




*unning of a, from multi jet cross-
section ratios

—

hel

Theory/Data

lead
ead.  ATN>3/dDT ATLAS-CONF-2013-041
R?)/'z(,p )_ 1 d _— |||| |\‘ T 1 1
doy,sa/dpisd G o24f
Jf:t ;&) - e ATLAS 2010N,,
0.22 —— - ive i
The ratio is sensitive to a,and mostly 8 Bg 'FTCIUS'VG Jet
insensitive experimental systematic uncertainties 0.2 H1 inélﬁsivejet
- avoids direct dependence on PDFs : S
. . . - \ —»— ZEUS inclusive jet

- eliminates dependence from lumi normalization  0.18 + ________ PDG 2012 world average
- Scale uncertainty dominates 016 s “ ()= 01184+ 0.0007

- ATLAS Prellmlnary | - B ++**

- Is=7TeV B \

i 2\3.n’[l k, jets, R=0.6 TT:TLT 0.14 - ***fﬁ%

- 0.12[ P
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B 1 2
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W= production in ass. with charm q

The production of pp—WcX is directly sensitive to the s-quark
distribution in the proton for Q2 ~ my?

Select events
with a W* decaying to leptons (e,l)

Reconstruct charm hadrons D** - D'r

Correlation btw W & c-meson charge (OS)

-ATLAS F‘reliminary
Ldt=4.6fb"
“as =7 TeV I-"'ﬂ11l

Background

=
=
o
@
=
o
-
L
99}
@
90}
O

1.7518 18519 2052121522

m(D) [GeV]

- ATLAS Preliminar,
Ldt=461"
- s =7 TeV (201

ATLA

uar

Phys.Rev.Lett. 109 (2012) 012001

-CONF-2013-045

—B43zx24+72pb

4 MSTW2008
¥ NNPDF2.3
2 HERAPDF15

A NNPDF2.3coll
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Inclusive di-photon cross-section at Vs=7 TeV

JHEPO01(2013)086
Isolated photon pair candidate Et'>25 GeV & Et2>22 GeV

Owt=44+324, pb at Vs=7 TeV
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g . . = f .?‘1.-. 2yMNNLD (MSTW2008) -1
Exploiting isolation one can separate 102 Se, =
E i 3
the three components: vy, y-jet and jet-jet ook L.
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. . 104 | g
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leoson

oroduction at\ Vs=7 TeV: ZZO) i ZZ I+ vy

JHEP03(2013)128

Fundamental test of SM: gauge boson couplings

Select ts with
Anomalous Triple Gauge Coupling ? ef; f:e;ezrl
Search for resonances De or 2u + Eymiss

Background to Higgs boson

gl ATLAS + Data

|Lr;11 4.64 b ZE = '
(5= 7 Ta) L_|E und [dd.]

— IS E : L8 Tvy @ o —
© ] Tolal Uncerlainly agk L 5o =] Total Uncertainty
. =3 E
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op quark physics at the LHC

One of the focal points of the Spanish groups research

Heaviest particle in the SM: special role in EW symmetry
breaking? Large coupling to Higgs boson

LHC gives an unprecedented sample of top quarks:
5 fb! (@7 TeV) and 20 fb! (@8 TeV) correspond to
5 600 000 top pairs and 2 700 000 single top events

“alljets™ 46%

tHjets 15%

T+t A /o

20
93 :t 9 mwooo ¢ >QQQQQ< "’;‘ie °§0
- 010
g t g “BU000 t

l+jets 15%

e+jets 15% )
dlleptons "lepton+jets”

T duction (dominated by gl fusi t LHC) hasto b final states,
op production (dominated by gluon fusion a as to be >
well understood as it the most important background to many Top decays through t->Wb

New Physics signatures and Higgs.
Sensitive to new physics ?

It cross section is measured in all final states

* Top studies are a testing ground for NLO and NNLO calculations for QCD
* Large top samples: Differential cross sections measured as a function of

observables sensitive to QCD predictions: m 5 P y(tt)

47
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—) quark studies at

LHC

> prc;be of éleciroweaikisymmetry breaking
» short lifetime allows to study properties

» sensitive to new physics }
anomalous couplings

" Vv rare decays
branching ratios
CKM matrix element |Vi|
new particles

w*

19
&
L
L
L

spin correlation

larization

chatrngi: Poasymmetry As
color flow

— '—

mass, mass difference, charge,
width, lifetime

production cross section W helicity
production kinematics
resonant production
production mechanism
new particles

) 1 K Ik 48
Slide from B. Kersevan ya Rorofkov



Differential tf X-section; jet multiplicity

EPJC (2013) 73: 2261

1t

T T T T | T T T T
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Lepton (e,mu) + jet channel:
differential cross section
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llya Korolkov

Events

MC/Data

10°

0.5}

ATLAS-CONF-2012-155
C T T T T T 7]
o ATLAS Preliminary .
B —®— Data
[ssS S— ALPGEN+HERWIG
— — MC@NLO+HERWIG
= T ALPGEN+PYTHIA (o, Down) ]
- - POWHEG+PYTHIA 1
i ILdt _a7tol
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" anti k, R=0.4 T ]
| <2.5 — ]
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Jet multiplicity for single Mets

lepton top anti-top events 49



Fisica del quark top

 The IFIC has contributed significantly to the study of physics of the
top quark within groups: "Top Quark Physics" and "Physics exotic"..
* With important responsibilities in the coordination of these groups:
* “Top quark physics” convenor (M.J.Costa, 2011- 2013)

- “Exotic Physics” convenor (E.R0s,2007-2009)

e Also in analysis sub-grpoups:

* Coordination of the sub-groups "Exotics/Jet+X” (M.Vos, 2009-2010 ) y

"boosted objects” (M.Vos,2010-2011)
 Top-Tau Liaison Contact (S.Cabrera, 2009 - 2011)
 Top-Jet Liaison Contact (M.J.Costa, 2011)

Cross section of ttbar pair
production with leptons taus in
the final state:
this measure in the different channels,
opens the door to new physics beyond the
standard model. The final states with tau
leptons can be increased if there are H £
Phys. Lett. B 717 (2012) 89-108
On going efforts to reduce statistical and

systematic uncertainty with a new
technique based on fits of tau
identification BDT  distributions  with

improved background modeling

ATLAS Preliminary

Data 2011
Channel & Lumi.

Single lepton  0.70 fb™'
Dilepton 0.70 fb™'

15 May 2012

weemsTheory (approx. NNLO)
form, = 172.5 GeV

stat. uncertainty
total uncertainty
oz =(stat) =(syst) =(lumi)

179+ 4+ 9+ 7pb
173 6 *1* " 5pb

All hadronic
1.021b"

Combination

1671878+ 6pb

1773 5= 7pb

New measurements
Thag + JEIS
Tpaa +lepton 205107

All hadronic
47 ﬁb" |

167" —

B

. 200-19:42: 7pb

186=13-20+ 7pb
168=12 3= 6pb

So far no
deviations
found from
the Standard
Model

50 100

o, [pb]
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[FIC
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Quark top mass

ATLAS m . summary - July 2012, L . 35 pb'1 -47f" (*Preliminary)

ATLAS 2010, I+jets” —————— 169.3 +4.0 £4.9

CONF-2071-033, L, =35 00"

Top quark mass

ATLAS 2011, I+jets (*) 5+06+2
« Fundamental parameter of the SM | | = e e TeT Imes0ee2s
Model. sz e ——@——  174.9+21+38
* Important for precision test of the | e s e 1752416430
SM . o e + (stat.) + (syst.)
¢ TeSt Of NeW PhySiCS' N ;f ? : - r; - * ATLAS Preliminary
e LHC measurement still very far - - L — —

Mg [GeV]

from Tevatdn measurement.

Huge effort to reduce errors..

* Mainly reduce the major systematic, i.e. The jet energy scale. Eur.
Phys. ). C, 73 3 (2013) 2304

* We have measured the jet shape and compared to different MC
generators to evaluate parton modeling shower, fragmentation and
event shape: HEP 1205 (2012) 128

* We have contributed to the measurement of the top mass: Eur. Phys.
J. C72 (2012) 2046 (*)




We have proposed an alternative methode for the top mass
determination base on the normalized cross section in ttbat+jet
topologies. The theoretical uncertainties (scale and PDF) are small.

Eur. Phys. ] C73 (2013) 2438 (theoretical-experimental studv)
Mass renormalisation scheme of the top- 1 doiii1u
quark mass is uniquely defined through NLO K(mPolea Ps) — ] (mPole)
calculation Oiit1set  APs

27’1’1()

A/ Sti+1Jet

with Ps = , mo= 0(m)

Differential distribution to enhance the mass
dependence, reaching sensitivities five larger times
than in the inclusive case

AO ¢ 15 Am, 3sp R e
—(max)~—25 : 170 GeV, MSTW
O, 3 @M 170 GeV, CTEQ6.6 — - 180 GeV, CTEQ6.6

tt+1Jet m, E : l . :

i,e. mp= 170 GeV

Normalized distribution: many theoretical and g
experimental uncertainties cancel in the ratio i

Rt p,)

Theoretical uncertainties (scale, PDF)
estimated to be below ~500 MeV

2 a N WS
TTTTTTIT[ITTT TTTT[roY

B
All major experimental uncertainties have '
been evaluated to be below 1 GeV, using : el I il Vs o
general detector characteristics. oG

Not ATLAS public results... yet, so stay
tuned!



[FIC

INSTITUT DE FISICA
g L

Boosted top quarks: a new handle on
BSM physics
First observation in 2011
* The most powerful technique for tt
resonance searches in 2012/2013.
* Full 7 TeV data set: Phys. Rev. D88 (2013)
* 3 of 8 TeV data: ATLAS-CONF-2013-052.

2.5
— L _
% - preliminary 8 TeV analysis: m(Z') > 1.8/2.1 TeV ——>—
= - ATLAS-CONF-2013-052, CMS-PAS-B2G-12-006 -
| —
$ 2 ATLAS PRD88 o
© r ) 2 T Obs. 95% CL upper limit
E = 4.7/fb combined = Exp. 95% CL upper limit
L W Exp. 16 uncertainty
X CMS JHEP 1212 | g Shoninind
- 4.4-5.0/fb combined m@ ----- Kaluza-Klein gluon (LO)
g 1.5 a ATLAS Preliminary
= = ATLAS JHEP 1209 s
= L 2.4/fb boosted
- 1
[&) i &h [] coFPRL110
L 1.96 TeV pp 9.45/fb X :
=2 50 PRD 85 ATLAS EPJ C72 eV pp : .
ey - ¥ 2.4/fb resolved G mass [TeV]
o | 1.96 TeV pp 5.3/fb
- 05 :
D | = m(Z)> 700 GeV (2007-8) _
E CDF [PRD77], DO [PLBG68] LHC: 7 TeV pp collisions _
g I unless indicated otherwise 7
o]
o

Jan "12 Jul 12 Jan '13 Jul 13

Review of tt resonance searches in the lepton + jets
final state, BOOSTZ2012 report, arXiv:1311.2708

Boosted top quarks
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=
E ®
2 15/ o/
13
¥ ;
=
o [ ]
2 1.0/~ /
g /.'.—0/._-.
=
o — .
=
& 0.5 Tevatron Experiments
CDF (PRL 110)
DO (PRD 85)
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) 2008 2009 2010 2011 2012 2013
submission date
"Sensitivity for massive new states decaying to top quark pairs"

Other recent contributions:

* Boosted objects: A Probe of beyond the
Standard Model physics, Eur.Phys.]). C71
(2011) 1661.

* Jet Substructure at the Tevatron and LHC:
New results, new tools, new benchmarks.
J.Phys.G G39 (2012) 063001.

* Jet mass and substructure of inclusive jets in

sqrt(s)= 7 TeV pp collisions with the ATLAS
experiment. JHEP 1205 (2012) 128

* A search for ttbar resonances in lepton+jets

events with highly boosted top quarks
collected in pp collisions at Vs = 7 TeV with
the ATLAS detector. Submited to JHEP.
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Single top

 Top almost decay exclusively to W, therefor
exceled to study Wtb vertex.

* Probe of anomalous coupling.

* In colaboration with J. Bernabeu (IFIC) and J.A.
Aguilar-Saavedra (U. Granada)

 We are studding AFBN (sensitive to Im(gR) and
AFBT.

 For AFN at 7TeV we get the first experimental
limit of Im(gR): ATLAS-CONF-2013-032

 For AFBT work in progress (V. Lacusta talk in
the parallel session)

a 1r T T T
[~ ATLAS Preliminary
I 2jets 1b-jet combined
0.95(— —
L dt = 4.66 fb”
F Vs=7Tev
osf =7 |
[« SMprediction (LO)
[ — Observed 7
0851 +1a (68% CL)
B =20 (95% CL)
5l Ay = 0.03 = 0,07 (stat. @ syst.)
0751 —=
0.7 L 1 1 1 1 1 1 L L 1 u
05 04 03 -02 01 0 01 02 03 04 05

im(g,)

First Im(gR)
limit

AFBN AFBT

4
F_ ATLAS Work in Progress A
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[=} = i = E
= E ATLAS internal E =
T 09 Ldt=466"f0" = E
& 0% 2joto 1 biot combinod I 1§ S 2pis bt combines
= 08K Is= 7TeV = = 0.8 4
 F E £ UL | Let=4661b |
2 o7p 2% 075 e-7Tev I =
0.6E = 065 +
058 : ]. 0.5 E
0.4E 3 0.4F =
0 35_ Al =0.031= 0.065(stat.) 3 0.3 : Alg=0.513 £0.071(stat) 3
F ] E I
02F b 02F ' Bl
E . - J E ——— Dambkg furdolded) =
01 g 3 o — -
b b b e L1 ) ok 1 1 1 1 1 1 1 | =
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Recent Higgs boson measurements in ATLAS

H— vy differential cross sections fully corrected to fiducial acceptance

ATLAS-CONF-2013-072
35;

F ATLAS Preliminary -+ data

'_' 18[} T TTr 1 =
: 16".:]" ATLHS Preliminary -+~ data Syst. Unc

H—yy. \s=8TeV -_:-:_;;l +H NLO+PS (Pows
J"I'd 20.3 b 1 gg—+H+1j NLO+PS (M

-- XH = VBF + VH + fTH

Ratio to POWHE

g -,',-,-;-{,-,1. T

. {}2 03 04 05 06 07 08 09 1
Particle level N,

Particle level |cos(8")
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Motivations for SUSY?

SUSY is attractive for several reasons:
— Stabilizes the Higgs boson mass and as bonus
— Provides a dark matter candidate m~0O(100) GeV
— Allows unification of gauge couplings at high E
Difficult to keep MSSM “natural” with a m, = 125 GeV, as this m, would
require very heavy stops. Large parts of MSSM parameter space are
excluded.
MSSM: explore a space with ~ 100 free parameters.
But EW scale SUSY is still possible with

ool — 1@rge mixing in the stop sector (1 light stop and 1 heavy or both below
GeMl ~1 TeV)
— =BéFe-ngatter gauge fields : extra gauge Boson, more complicated Higgs
R - p | Natural SUSY scenario:
sook b W lightest chargino, neutralino and stop
[] e— ~500GeV
_ esquark and gluino above 1 TeV.

jff — stop as to be light (<1TeV) to cancel large
ol X1 ||\ntg{@ﬁg{g\()tributions to Higgs mass -




roduction of SUSY particles

llllli_.lllllFlllllllll]lllllll

3 generation scalar
quarks (direct or gluino
mediated)

VS =8 TeV *Significant o for direct
production

* key ingredients for
natural SUSY

*Large top background

With 20/fb of LHC lumi,
would have produced
~100 events for

o [pb]: pp — SUSY

L1 11111l

11 Illllll

Strong
roduction

1 IIlIII]l

1.2 TeV gluinos

11 lIIlllI

800 1000 1200 1400 1600
SUSY particle mass  Mvewee [GeV]
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SUSY search strategy in ATLAS

Prompt
R-parity conserving R-parity violation
Strong -
15t ond 3" gen. Electro- RPC RPV
’ Stop weak prod. prod.
gen. ;
and Gauginos RPV RPV
SEELLS sbottom sleptons decays d
gluinos ey
Hard jets b-jets Jet veto Resonances
ETMiss ETMiss ETl"“'”SS Multijet

2-4 leptons Multileptons

Try to maximize the discovery potential for a

variety of possible signals. Model independent
searches also.

Benefit from efficient lepton ID, E; miss with no tails, excellent JES
I control and effective b taaaina

Long
lived

Various
ranges
of
lifetime

Displaced
vertices,
“stable” heavy
particles



""General feature of RPC SUSY

production

Many sparticles, no
resonances

2 stable Lightest SUSY
Particles (LSP) escape
detection: Large missing
ET

*Typical signatures:
Final states with Missing E;

and variable number of jets
and 0 or multi leptons.

* Kinematic variables aiming at distinguishing between the tails of SM
distributions and SUSY candidates events

* Necessity of excellent background control, typically measured in Control Regions
and propagated to Signal Regions with MC simulations

*SUSY has many free parameters: conversion of results into exclusion limits
requires assumptions on decay chains, masses and Br’s,

 No signal: limits at 95% CL shown.'va Korolkov 59



(a) f (b)

- ==

105+ —e— daa 2012
—~ E ATLAS preliminary ——— total BG
> 3 - . == Z(—>w) +jets
D 104 o 008 T W (—oly) + et
o 5 Vs=8TeV. — multijet
o E non-collsi
§2) 103_. = Z(~ll) +jets
= E [ dibosons
2 = 3., [t + single top
@ 102 22 e ADD =2 MD=3TeV (x5)
- o S -+ D5 M=80GeV, M.=670GeV (x5)
9 = wet G+ T/, My,=1TeV, M =10 eV (<5)
i 10
g =5
= 1=
o =
1074
S 15 = :
o L
= —-— i !
1000

200 400 600 800
ET (GeV)

Happening now ....
New collaboration with ATLAS Higgs group

re-interpretation of 7 + 8 TeV mono-jet results
in terms of limits on SM Higgs —, inv BR

Plan to have results in time for Lepton-Photon

1-CL

10"

— Observed

- Expected -

[ ATLAS Preliminary i

i ZH-lI(inv) ]
\'s=7TeV, [ Ldt=4.7fb"

- \'s=8TeV, | Ldt=13.0fb™ E
N I T TN S AT ST SN SN NN SN SRR SN N SO TR S NN SN SO S
0 0.2 0.4 0.6 0.8 1

BR(H—inv)

BR(H = inv) > 65% excluded at 65% CL
(only ZH (H - inv) final state)



Search for generic RPC Susy

*Search for final states with 0 lepton, 2-6 jets, missing p;

Meff — HT+ETmJ'ss:Z ; 'ET-+ET j
: objects i i miss = =
«Large effective mass J ATLAS-CONF
Squark-gluino-neutralino model 2 0 1 3 _04 7
[T T T I T T I T T T T I T T \. T .I T T T I L I T 1 T 7T T I ] p— 2800 T T - I T \I ‘ T T | I T T I
= ATLAS Preliminary IL 4t — 203 " . > = ATLAS A : susY3]
| . = 20. ] - r |II'TT ar ___ — m(x )=0 Ge\l Observed Ilmll (1o, -)-
1 04 E SRA - 2 jets ® Data 2012 ({s=8TeV) E S 2600 — e m T e m(;{:)) 0 GeV Expected limit (+1c, ]_
= —— SMTotal ) 3 % = e m(7) = 395 GeV Observed limit ]
sl o :Egtizg!:%;jgg 7 g 2400 ERPRED TR, S VU N e m(%) = 395 GeV Expected limit =
10 3 ?Aqumj;_ St E '55“ 5000 - | == m(7,) =695 GeV Observed limt -
- Bl Z+jets 7 8— E =~ _____ m(i:’) = 695 GeV Expected limit .
5| Wejets 7 ? 2000 = ’ 7TeV (4.7fb™) m(%") = O GeV Observed—|
109 tf & single top = C : ! .
= Il Diboson = 1800 - =
10 — 1600 — —
- § 1400 e
1200 — Previous ATLAS =
T 1000 - 7 TeV result =
e . T T
"""""" 800 1000 1200 1400 1600 1800 2000 2200 2400

1000 1500 2000 2500 3000 3500 2000

mgx(incl.) [GeV]

m . (inclusive)

Results also interpreted in a variety of SUSY
models, non-universal Higgs mass model with
gaugino mediation, (NUHMG), minimal

extra dim model (mUED).

sLimits for MSSM model, m(x°)=0m(q)

gluino mass [GeV]

=m(g) <1.7TeV

* If MSSM and strong production of quarks of the 1st
2 generations, with decays to m=0 lightest
neutralino,

m(q) < 780GeV -



SUSY searches

Searches with tau leptons+ jets+ missing E; mSUGRA/CMSSM: tan(B)=30, A =-2my, 1>0
*In minimal gauge-mediated SUSY (GMSB) > P T T T R
breaking models, breaking scale A limit at 54 TeV, & soo[-ATL AS ILdt=203fb" ! ‘r |
independently of tang. w [ Preliminary Mulfjet Compined |

. . = - ---- Expected limit (+104)- | Lol \
* m(gluino) < 1.14 TeV excluded in a framework of S

Tl

s SusY. ; N

natural gauge mediation (g only colored,sparticle) 700 5 Observed fimit (£1.6y,gq,) ; ‘ B
o 7

ATLAS CONF-2013-054

GMSB: Miess=250 TeV, Ns=3, u>0, Cyray=1 600 F=r,
60 T LT L — SN

o g 8 . T
g 2 & 500 | | 4

50

'/IIIIIII‘;I

1

- \ 1 \ I R S RS

400 0

—— Observed limit (£1 cﬁ‘if:,)

40

_____ Expected limit (+10,,)

- —— g 300 g g L
30__ OPAL 95% CL (%) i I |\'\| | |‘\| 11 |I\| L1 L | 4 |E| o
- | ‘ 1000 2000 43000 4000 5000 6000
B | 3 ] Scalar  m, [GeV
20 ATL ASe: iminary - Final states: 7-10 jets, Mo%=vlated
- det;: 20.7fb1; s=8 TeV ! 7 € or |, missing py o
- | | | ] ; MSUGRA/CMSSM model limits:
10— f ? ? — for large universal scalar mass m,
- ATLAS-CONF-2013-026 | m(gluino) < 1.1 TeV excluded
40 70 80 90 FO0™  ya Korolkov 62
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Gluino mediated stop production

600

400

200

§-g production, g— tfi?, \s=8TeV

Status: LHCP 2013

-

————— -

——

~ ATLAS Preliminary s

IlIIIIIIIIlIIIIl

03
.
.
.
.
-
.
.
.
.
.
-
»
.
»
‘e
.

——

p— [ [
%1 000 | 95% CL limits. o3 J5" not included.  Exoscted l_
O, 0-lepton, 7 - = 10 jets [L_=203fb7 P i
S ATLAS-CONF-2013-054 — (E)bserlle: ]
.+ ----Expecte
S < O-lepton, = 3 b-jets [L =128fb7] P |
TLAS-CONF-2012-145 . p— gbser\t/e:

800 |3 cptons, = ajets - IL_=128fp7 -7 Expecte n
ATLAS-CONF-2012-151 == QObserved .
. : Expected i

2-SS-leptons, 0 - = 3 b-jets[L  =2Q.7 fb’]
ATLAS-CONF-2013-007 "o Observed i

500 600 700 800 900

1000 1100 1200 1300

m,, [GeV]

Gluino mediated 3
generation production

e Limitsupto 1.2 TeVonm
for m=0 neutralino

gluino

Sensitivity plateau around 500
GeV for m,

* Exclusion limits for 8 TeV
analyses in the (m(gluino),
m(neutralino)) plane for the gtt
simplified model where a pair of
gluinos decays via off-shell stop to
4 top quarks and two neutraé'gnos
(LSP)



EW production: X°, x*

Signature 3 leptons + missing E; ATLAS-CONF-2013-035

Exclude chargino and heavy neutralino masses up to: >600 GeV if they decay
< 600 T T e T

- ATLAS Preliminary === Observed limit (+155.5") via sleptons

[GeV

e (v) (v)

wn

8 szv 500 N j L dt = 20.7 f51, \s=8 TeV ----- Expected limit (+10,,,)

= T = L VIIEY), 191 @) ATLAS 13.0fb™, {s =8 TeV

o SIVE vV, All limits at 95% CL _ A ~{)

1 400 [ M =g )2 : e (v X1
Eo P S

300

;‘ 300 B T T T T I T T T T | T T T T I T T T T I T T T T | T T T T i

ﬁ - ATLAS Preliminary === Observed limit (+10;"%) ]

200 E?X— 050 |— J. Ldt=20.76", {s=8 TeV --=-- Expected limit (+10,,)) ]

[ Ln-ow'r 2"y ATLAS 13.0 b Vs = 8 TV _

100 0 200 :_ My = Myo _. 7 Allimits at 95/o cL _;

© - v . ]

C A N\ A

o d [4 E B 6\%“\ b//é\,-- Mz ]

g Lo vy v b by Yy LERE [al 150 QL ‘&4\4\ e ]

100 200 . 300 400 . 500 600 700 N L Q4 b - _

Chargino/neutralino  my .. [GeV] A .

Mass -0 100 :— o _:

»315 GeV if decay Xi e - §

via W*/Z* to a ‘soy ]

massless 3 FAC £F - ]

Iightest r]eutrlalir]"é2 S O—I | 1 | | 1 1 1 | 11 1 1 I 1 1 1 1 | I'EI lI | | 1 L1 I_
llya Korolktrv 100 150 200 250 300 3601 400

Chargino/neutralino mass Mz (GeV]




Should we give up on natural SUSY and
directly search for WIMP (dark matter)
production in proton-proton collisions ?

Exploit “ISR technique” (huge potentiall)

Energetic gluon/photon
— radiation in the initial sate

q

Search for
Monojet

xevents

X

.., ATLAS {s=7TeV, 4.7 Ib™, 90%CL
107 xENON100 2012  —e— D1: @ 600, ' 3
O 1031} ---- CDMSlllow-energy  ___ D5: gg— J(Xi) . '.
c i CoGeNT 2010 D11: > ()O_()
I E— DS5: CDF qt—= jof0) ... — 99> 1000, ]
‘86g 4 F —— D5 OMS a1~ |
% 10 i
-37 |
51071 e
[ 39 [=i e —
E 10-41 L
5 i
s10%
S0 Seminependent -

1210 4491

- T

10

10° 10°
WIMP mass m, [ GeV ]

[ 1 |
-y
>
FArY

«E1

nojets

T T T T
—&— daia 2012
ATLAS Preliminary

fl_dt—wsm" L] 2(=yv)vies
s=8TeV

B W(—lv)+jets

C— Z(—=l)+jets

I Dibosons

_ if + single top

. ADD n=2. M_ =3 TeV
wenames D5 M=B0GeY, M=670GeV
me = GG G, M,,=1TeV, M= 10”%eV

400 500 600 700 800 900 1000 1100 1200
ET™ [GeV]
Interpretation in variety of models:
extra dimensions, WIMP, gravitinos
llya Korolkov 65



I
Exotics: summary of searches

Resonnances predicted in Kaluza Klein graviton; GUT
inspired theories; Little Higgs; heavy gauge bosons
Z' \W’; technicolour: narrow technihadrons ...

Heavy Resonances:

— Dilepton (see next slide)
— Dibosons WZ and ZZ ATLAS-CONF-2013-015, ATLAS-CONF-2012-150

— Dijet: excludes excited quarks m(qg*)< 3.84 TeV, ATLAS-CONF-2012-148
— Top anti-top: Limits on leptophobic topcolor Z': 1.8 TeV, KK excitation

of the gluon in Randall-Sundrum model: 2 TeV ATLAS-CONF-2013-052
— W' > tb, excludes W' (W’,) below 1.74 TeV (1.84 TeV) ATLAS-CONF-2013-050
Monojets ATLAS-CONF-2012-147

Heavy top like quarks: T "> 790(640) GeV for weak isospin doublet (singlet) scenarios
ATLAS-CONF-2013-018

Same sign dileptons and b jets: vector like B(T) quarks excluded for masses
B(T) > 0.59 (0.54) TeV if B(T) are singlets; chiral b’ quarks excluded below 0.72
TeV;
inverse size of extra dimensions > 0.90 TeV ATLAS-CONF-2013-051
Excited leptons / Type Ill Seesaw Model heavy fermions

ATLAS-CONF-2012-146 / ATLAS-CONF-2013-019

llya Korolkov 66




Events

Heavy Dilepton Resonances

Experimental challenge: understand detector performance for a signal with
(almost) no control sample at very high momentum: confidence in alignment,

simulations... 1
’ i i T E U L B B LR
Z' > eteorpuu 3 ATLAS Preliminary .. Expected limit 7
Dielectron: excellent resolution :<2% at high momentum. o \s=8TeV Expectedt 16
Poor charge measurement: no charge requirement 107 3 G|l Expectedt 20 3
Dimuon: Alignment is critical. Resolution 13% at Pt = 1 TeV :ko/tger—v?)d1"mn :
No dlscrepancy with the Standard Model 102 KL -005 3
107 g . . — kM, =003 7
ATLAS Prehmmary e Data 2012 — kM, =001 -
10° Z' — ee Search Bzn- 10° —
Wl & 3
10° Ldt =20 fb" [ Dijet & WJets c ]
. Vs =8 TeV [ Diboson B i
10 Z(1500 GeV) ne o —_
10° (Jz@s00 Gev) 0 ouLdt 201’ E
102 B ]
NI R SR BT S L PRI ST T
10 L — 15 2 25 3 35
1 ) - M. [TeV]
& ATLAS-CONF- Several 0B are shown for couplings (k/M,,) in the
w0 2013-017 range of 0.01-0.1.
i | wautl * Randall Sundrum Graviton G*: M< 2.47TeV
ER T3 (for k/M, = 0.1, k: space-time curvature in the
¥ oo 200 300 400 7000 2000 3000 xdim)

m(ee) (Gev) M, [GeV]

* E6 gauge group Z',: M< 2.38 TeV

Z' with SM couplings to fermions excluded M< 2.86 TeV for ée and Up channels

combined



. .
S EtCut> 1.0 GeV.
_PtCut > 0.4 GeV

SUFH ETmiss: black
S50 Cells: Tiles, EMC

i \
Run Number: 209353 8 , Y/ O
Event Number: 46681378 we = - /. P = A V7
Date: 2012-08-27, 22:08:31 CET =1 ' g . ¢ -~ w, 7K
EtCut > 0.5 GeV === A - —. Jﬁj

©PtCut>0.4 GeV , = Y i =
Muon: blue = f

1| Cells: Tiles, EMC -
Track muon in MS

M ) = 1.84 Te\gm and ID 3
Require muon ‘
isolation
Use muon op. sign
with highest

__sum(pr)
5 Dominant BG: DY.
.- T signal and BG
. | evaluated with MC
‘and rescaled using
known Xsect.

NNLO K-factors
correct the LO MC.
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Ibosons; Same sign leptons

ATLAS CONF-2013-015 . dlposon WZ-> Iv Il resonances
> 102 I T \ T pred|CtEd:
o - \s = mvjun 130fb_z ; : »Technirho meson (p;) in
10 " — .
5 ATLASProliminary Rz Techincolor models excluded
§ 15_ =;%€2Data 3 m(pT) < 920 GeV
L = /11/) Total Error = .
ol i > heavy gauge bosons in
h composite Higgs models:
102 ‘I Extended Gauge Model
- . )< 1.
10°F Wﬂ/ m(W’') < 1.18 TeV
_4: : — fc]=mx ATLAS_CONF_2013_051 T
1075200 400 600 800 1000 1200 1400 1600 1800 2000 & EA.‘“"“’r’e"f"”‘a’Y Jrar=ase "*“:;_"\;V‘tz?;\:’;
GeV S 250 -
Search in a 3 lepton final state"™'“* s e WL 650GV
S oF ]
Same sign leptons predicted in g F - Data ]
many New Physics scenarios: ‘ 150 | | D
>b’, T, tt, 4-tops, gluino mediated N [ rzwew
Stop, H++/-- - Wz
»Heavy neutrino (seesaw) 0.5 o -
»TeV-scale gravity (mini-black holes) oC BB e , ]
llyajorolkov. 0~ 100 200 300 400 500 600 700 800




Highest mass WZ candidate

Run Number = 207664 : |
Event Number = 49434369 -
8 TeV collision ) 1

WZ invariant mass = 1180 GeV

GAILAS &

EXPERIMENT



m parity violation

Dedicated research programme designed to assess extremely broad RPV phenomenology

Search for strong and EW SUSY-RPY Search for RPY sneutrino production

production in events with >=4-L and decay through LFV into LL’

Ve(Vy) et d

] —_ -

UF) H (E ) >m 1<
A121 3

T -
% 800] ATLAS Proliminary spueedise mussrorge: - 3
gﬂm JLaersomiviaarey 1SV M e 0Ge e Eth-d ILﬂt-xu'lh
g ‘simpified model, 177, geid, g, > 0 | | g V=T ToV
” 2
~ i

| — Expocied it (+10,.)
— mmm.:‘:, L{‘?‘ Ve
I proc ATLAS sccluglon 0] 7
| Tewlron schusion /
I LEP sxchusion P i

g | * RN N A i \\\\ S

of O R
[glé]w 107 10°

Mg m,_[GeV]

llya Korolkov

Search pairs of gluino decays to 3 g

— Powerful limit from jet multiplicity
and p; (no mass reconstruction)

— Boosted and resolved jets analysis

L] |||||||||||||IIIIIIIIIIIIIIIIIIIII
gmﬁ ------- Exp Limit {Resohwed) .:InEapLiri{Fhthd]
— —_ DOba Limit (Recalved .
gH}E ——mum:cmmu’.ﬂ [=2 = Exp Limit (Resolved)
N - -—- Dba Limit (GM5 2011) [J]55 Groee-Section (NLO+NLL)
4
EH}“ All limits at 95% CL
L.ma det=4_am",E=?Tev
=
o 10°
10
1
107 | | | | | |
100 200 300 400 500 600 700 B80C
m; [GeV]
71



I .
Inclusive photons

ATLAS-CONF2013-022
§ o= . I+1TeV region reached for ini < 1.37
a | ILdt: 471"  —— PYTHIA (MRST 2007 LO%) * Pythia in good agreement, Herwig is
T HERWIG (MRST 2007 LO") lower, but within error bars
o NLO (CT10) » Highest disagreement at low E;
o 107 —— Total uncertainty
T E @ e —— Scale uncertainty
B s NI NLO (MSTW2008nlo) * Photon Jet dynamics study:
10 """ differential cross sections as a function of
107 R = _ _ _ _ _
45 ATLAS Preliminary 3 ET’Y' pTJEt! |y]t3t|I &(D’}’]l M'Yj and |cos Bﬂl
10° —=
E <137 s NLO QCD calculati id d
o5l ™ Q calculations provide a goo

| | | | | | ! | description of the data, except in the case
of the azimuthal angle.

Theory/Data

100 200 300 400 500 600 700 800 900 1000 ATLAS-CONF-2013-023

E! [GeV] 72
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Single top cross section

’

*Sensitive q q
toV,,
W
b
Vip| = 1.0410-10 assuming |Vip| > |Vigl. |Vid]

|Vin| > 0.80 at 95% C.L. assuming |V < 1

G [pb]

10?

T T T T T T ]
- ATLAS Preliminary .

t-channel

/] TeV 8

top+antitop

single top

=Theory (approx. NNLO) |
11.04 fo' arXiv:1205.3130
$ 4.7 fb' ATLAS-CONF-2012-056

¥5.8 fo' ATLAS-CONF-2012-132 |

I|III|I|I|I
9 10 11 12 13 14/a Ko

CM energy [TeV]

|||||||||||||||||||||||||||||||||||||||||||||
ATLAS Preliminary {s=7 TeV

+20

t-channel 1.04 b’ —e——383 7, pb

arXiv:1205.3130

t-channel top 4.7 fb’! —e— 53" pb
ATLAS-CONF-2012-056

t-channel antitop 4.7 fb™' —&— 30°] pb
ATLAS- -2012-056

Wi-channel 2.05 fb™ )7®- 17"3 pb
arXiv:1205.5764

s-channel 0.70 fo! ——4 <26 pb

ATLAS-CONF-2011-118

Theory (approx. NNLO)
|III|III|III|III|III|III|III|III|III|III|III|

0 20 40 60 80 100120

b L single top cross section [pb]
- b
il First evidence of
e - S W+top channel
i 3(6 Lw

Comparison of different

measurements in single top
production with the theoretical
NNLO prediction
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Events / 0.04 GeV

T
Heavy Flavour: |/ +W associate production

50

40

3

30}
20f

10f

* Probes of charmonium production mechanisms
e Sensitive to multiple parton interactions
* Look at final states W-> pv and J/y-> ppu

ATLAS-CONF-2013-042

« Unbinned maximum likelihood fit gives 29.2 *75 .. events: background only

hypothesis rejected at 5 o

e Estimate Double Parton Scattering (DPS) contribution from ansatz
« Compare DPS-subtracted value to theoretical predictions

e Data suggests a value close to an order of
magnitude larger than what is predicted

_lIII[ITTIIIIII'TI\I|IIIT|ITII|IIIINIIWI|IIII|TIII_
-ATLASPrellmlnal‘y,\S:7TeV,ILdt:46fb'1 7)) 1O2Jr||x||{||\||r||x||x|x{ |\|[r||x|||v_
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Very heavy quarks: B

: A m, = 350 GeV : & mg = 400 GeV : m, = 450 GeV
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Search for VLQ decays to Zb/Zt at 8 TeV
Search for VLQ decays to Wb at 8 TeV
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Centrality measured. Large dijet imbalance measured. =z
— Clear boson-jet energy violation
— Jet fragmentation, azimuthal dependence
— charged hadron suppression

Centrality measurement in ATLAS using FCal

et
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Heavy ions in Atlas

Two Pb-Pb collision data taking
periods in 2010 and 2011, 160ub!
2 76 TeV/nu.
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— A clear scaling of Z with collision centrality (number of

binary collisions) measured, in 3 Pt ranges (<10, 10-30,
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>30 GeV). Important result to be able to use Z bosons as
probes.
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qeavy lons: particle

correlations

e proton-Pb pilot run in Sept 2012, 5.02TeV/nu, 1ub! (4 TeV p + 1.57 TeV/nu Pb)
2 particle correlations called “the ridge”. Long range (2<An<5) correlations at

small Ag, seen also in p-p and Pb-Pb collisions.
*New: discovery of correlated away side ridge, at Ag=1t (also seen in Alice).

Still debates as to what is the source of this signal. Predicted in color glass

condensate model. _
ATLAS  p+Pb \s,,=5.02 TeV

N | L=1ub" 05<p*’<4 Gev
N\ ZE;" >80 GeV

Two charged-particle
correlation function C

vs An and Ag.
S: same event, B: mixed

= 1,04 = 1.04

10 A 21020 - |levent -

3 i {2 | s, S(Ag¢, An)
e =] b s A = - -

© .08 | © o098 s e Clagan) B(A¢, An)

: <% Phys. Rev. Lett. 110, 182302 (2013)

Plots before and after the subtraction of recoil dijets contribution. Away side correlation matches
the near side one in magnitude, shape and ZEP®; dependence.
* Jan-Feb 2013, p+Pb @ 5.02TeV/nu., 30 nb! o
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