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THE LHC AT 13 TEV

Results of 2 years of consolidation works
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DETECTOR

Spectrométre a muons: (|n| < 2.7)
Toroide a air avec chambres a dérive,
fournit déclenchement p et mesure de l'impulsion
résolution < 10% jusqu'a p ~ 1 TeV

Toroid magnets

Auon chambers

Détecteur interne: (|n| < 2.5, B=2T)
Pixels Si, Pistes Si, TRT
Trajectographie de précision,
reconstruction des vertex,

séparation e/

o/pp ~ 3.810"“pp @ 0.015

ATLAS

EXPERIMENT

Systéme de déclenchement:
3 niveaux

L1: calo et muons, 100 kHz
électronics dédiée

EF: tous détecteurs, 1000 Hz

Solenoid magng
Semicgnductor fracker

Pixel defector

Transifion radiation tracker

reconstriction compléte

. BAr hadronic end-cap and
rard calorimeters

LAr electromagnetic cylorimeters

Calorimétre EM: (|n| < 3.2)
Pb-LAr, structure en accordéon
fournit déclenchement sur e/-y,
identification et mesure

o /E ~ 10%/VE® 0.7%

Calorimétre hadronique:

Tuiles Scint/Fe dans le tonneau (|n| < 1.7)

W/Cu-LAr vers lavant (|n| < 4.9)

fournit déclenchement et mesure des jets,

o /E ~ 50%/VE @ 3%
énergie transverse manquante
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The Insertable B-Layer
e New pixel layer inserted in the existing tracker

e 3cm from the beam axis WA,

. / |
e Improve track IP resolutions at lower pr 7778\ 4\

e Greatly help b-tagging in high pileup
environments
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DATA TAKING IN 2015 OATLAS

EXPERIMENT

T T T T T
ATLAS Preliminary  {s=13TeV
[ LHC Delivered

4F [ ATLAS Recorded

[ All Good for Physics

A good start
e Very good data-taking efficiency and high
data quality

e 32fb~" of data used by most analyses out of
3.9fb~" recorded

e 100pb~" at 50ns bunch spacing,

Total Delivered: 4.2 fb"
Total Recorded: 39 fb"
All Good for Physics: 3.2 fb!

Total Integrated Luminosity [fb]
w

e Lower pile-up than 2012 for similar
instantaneous lumi w17 8 1 M0 11
Day in 2015
B e A A
701 ATLAS Online Luminosity 2015, {s=13 TeV

= 25ns:<u>=13.5
3 50ns: <p>=19.6

Inner T

Pixel SCT TRT  LAr Tile MDT RPC CSC TGC Solenoid Toroid

935 994 983 994 100 100 100 100 100 100 97.8

All Good for physics: 87.1% (3.2 fb)

Luminosity weighted relative detector uptime and good data quality (DQ) efficiencies (in %) during stable
beam in pp collisions with 25ns bunch spacing at Vs=13 TeV between August-November 2015,
corresponding to an integrated luminosity of 3.7 fbr. The lower DQ efficiency in the Pixel detector is due to
the IBL being turned off for two runs, corresponding to 0.2 fy™. Analyses that don't rely on the IBL can use
those runs and thus use 3.4 fb with a corresponding DQ efficiency of 93.1%.

Delivered Luminosity [pb™/0.1]

5 10 15 20 25 30 35 40 45 50
Mean Number of Interactions per Crossing
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THE MONEY PLOTS YATLAS

EXPERIMENT

e Huge boost in cross-sections for high mass states
=

Ifo! @ 13TeV ~ 10-20fb"' @ 8TeV for a 2-3 TeV object
Wis2013 13 TeV / 8 TeV inclusive pp cross-section ratio

100

T T
ratios of LHC parton luminosities: 13 TeV /8 TeV Minimum bias
W(in)

(W)

h24

t (s-channel)
t (t-channel)

luminosity ratio

A(0.5 TeV, ggF+bbA)
oLy

gluino pair (1.5 TeV)
TSV

- e}
WJ.Stirling, private communication MSTW2008NLO Q4 Tey) —— 5 5
" ¢ QBH (5 TeV) 370
e M. (G 1\?00 . QBH (6 TeV)
 (GeV) 1 10 100 1000
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STANDARD MODEL




8 TEV LEGACY: Bs(pup) IN A

EXPERIMENT

A recent 8 TeV result

e Detection of Bs(u ) at rate compatible with SM one of
the Run1achievements

AS ) 2 2012 Background-subtracted data ]
Very sensitive probe for new states in loops 2 —— reweighted B, Jyo MC 3
o ATLAS less optimized than LHCb or CMS E
e BDT to separate signal from main background E
combinatorics of B and C hadron decays + partially ATLAS E
reconstructed B decays \s=8TeV, 2.7 fb" E
e Then fit invariant mass in BDT bins /
% ; +++W++H+w# %
e Results: 8 05 o5 0% 04 045 05 055 06 085 07
_ q BDT output
e BR(By — pp) < 4.2 x 107" (stat dominated)
o BR(BY — pp) = 0.97'; x 1077 (stat dominated)
e Compatibility with SM: 2.0
> FT T T T T T s— 0.8 T
N —+ 2011-2012 data 3 ATLAS b
g 1 —Jomlit T o6 \s=7TeV, 491"
> \s=7TeV, 4.9fb" ------ Combinatorial bkg } g \s=8TeV, 201"
£ 148| \s=8Tev,20fb" SS-5V bkg N ]
e ., B T o4 1
w °QJ 4
10 0.446 <BDT < 1 @ [ ]
o 0.2f .
6 ’ ]
E 0
4 ]
F ATLAS Contours for -2aIn(L) =23, ]
2 N 0.2 62,118 from maximumof L~ |
STETITTIC IR s LW h L | N\ E
%800 5000 5200 5400 5600 5800 [ 1 2 3 4 5 6
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WARMING UP: W AND Z

=+MC (uncor.)
Syst. uncent

I

Entries / 0.60 GeV

Starting with the basics
e Standard candles

e Allow to check performances of electrons,
muons, MET

12|

e High cross-sections — little data needed for

Q 11|
s
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W AND Z PHYSICS

ATLAS

Cross-section ratios

13 TeV, 81 pb"!
Ry = 6{,,,"7‘ / G'V’Vd' A
N data * total uncertainty
| datat stat. uncertainty
A ABM12
v CTi4nnlo
m  NNPDF3.0
@ MMHT14nnlo68CL —
A ATLAS-epWZ12nnlo
[ HERAPDF2.0nnlo —{
1 1 1 1 1 1
12 122 124 126 128 13 132 1.34
fid fid
oll. / ol

e Even with inclusive measurements, x-sec

ratios powerful tools

e Partial cancellation of systematics
e Stil systs dominated: JES in MET, multijet bkg

in W channels

e PDF discrimination with W/Z or W /W~
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WARMING UP: tt

SATLAS

EXPERIMENT

Next step after W and Z

e Add jets and b-tagging to the game

e Measurements use single or dileptonic decays

e Very pure eu channel leading the
cross-section measurements

e Also perform unfolded measurements of
tt+jets
= Valuable input on MC generators

modelling for searches

T T T T T
Tovatonconbinad 196 ToY (- 8815)  ATLAS+CMS Preliminary Mar2016 -
m . LHClopWG

108

OB 8 Tev (L= 197 )
LHC combined o 8 ToV e saz0am)
ATUAS ey 13 TeV (L= 3.2 10)
CUSaw 13TV (L~ 43 )
ATLAS oo 13 Tov
ATLAS lijets.

e et 12 o L= 32

vq‘l

coremesmenma

Inclusive tt cross section [pb]

800F q

600 9

== NNLOANNLL (pp)

== NNLOSNNLL (o) T3 Ts(fev]
Gzakn, Fiedler, Mitov, PRL 110 (2013) 252004

| M- 1725 Gell PDF g, inceranie accoding o PDFALHO

2 4 8 8 10 12 14

Vs [TeV]
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s ATLAS Preliminary ® Data 2015 E
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COMPLEX PROCESSES: ttW, ttZ TLAS

2 . T T T T T T T T T

§ 10 ATLAS Preliminary 40ata W2

@ 1s=13TeV, 321" [ [ mwz
Post-Fit 2z mz

T T

Why early tt + V measurements ? Mo oo e
.77 7/, Uncertainty

e Relatively rare processes: o ~ 0.6 pb

e Important backgrounds to ttH, especially in
multilepton channels

'il:

e Also backgrounds in SUSY multilepton -
searches 10 - —
e Probe neutral current coupling of t quark LS & py /1/ '
PO i
a 0 "’“‘Q ‘Lzzcifz?b«zlz’b«zlz?ba”"z SFIOLSF?bLDF’bLDF?b
% [~ ATLAS Pvehrr‘nnary ! 4-Data ! | >3
Il F 1s=13Tev,3210" e Wz
0st-Fit 2z 4 .
el T v Analysis
E W Other Fake leptons: R
E G 77 Uncertainty e Select events with 2 SS, 3, or 4 leptons
e Rely on control regions to normalize main
° backgrounds
c e Results:
‘__ e Stat-dominated by factor 2-3
P LE ; ; e o = 0.9+ 0.3pb (NLO: 0.76 £ 0.08)
R ¢ ////%////é e oGy = 1.4+ 0.8 pb (NLO: 0.57 % 0.06)
g
JL.WZCH ‘L'Qc;; 3(.,,02?0 U-Sg.
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EARLY HIGGS RESULTS: 7y

Only v~ and 4¢ channels ?

e Higgs does not benefit that much from
increased /s

o Except ttH

e Results from high resolution channels very
stat dominated

e Other channels (WW, =7, VHbb) are
complicated and delicate analyses, and
cannot be competive with 3.2fb~" of data

> 1 T T T T T
g E ATLAS Simulation Preliminary E
£ oes iﬁ:‘t' E
S T es TSt et eeen,.. ]
8 r ey N“"'H o]
8 oo - ]
8 -9 gy -+
= r e
£ r -
5 085 * +
§ 0% +
a [ H-7r(ggF), m, =125GeV +

08 us=8TeV

[ e1s=13TeV
=L I L | I L |
078 5 10 15 20 25 30

Number of primary vertices

N. Morange (LAL Orsay)

Analysis
e Selection of a pair of tight photons with
Er/m~~ > 0.35(0.25) for leading
(subleading) ~

e wrt Run1: isolation cuts made more robust at

high pile-up

e Data-driven study of background composition

e Background fit using functional form

Events / GeV

110

120

130

ATLAS Preliminary:
Vs=13TeV,3.21b" |

vy
D v-jet
I jet-jet

¢ stat. Etotal

140 150 1

my, [GeV]

0
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EARLY HIGGS RESULTS: ZZ — 4/ OATLAS

EXPERIMENT

< 100F T N I
% + ATLAS Preliminary 4 —0.07
S Hoszzro4  eom 1
E?vS [ 13Tev, 321" [Higgs (m, = 125 GeV) | —0.06
Analysis 80? 110<m, <140GeV  [Jzz", Z+jets, tt, WV
e Selection of leptons with wide acceptance F 4 7005
e Pair of leptons compatible with Z ; second - .04
pair lower inv mass 1
e Main background ZZ from MC, checked in high {008
masses 1 do.o2
e Reducible backgrounds from fakes and havy 1
flavours estimated with control regions ] o0t
& = -
C 1 LI ] )
60 100
m,, [GeV]
> LSAALARAL LABARRARAAR > 40 T T T T T ) T T T
& 102 L ATLAS Preliminary o, J5e. o 125 6ev) & ATLAS Preliminary ¢ 2;':' $ 10*F ATLAS Preliminary - e e
2 Ho2zz' >4l - = 35 jnverted d, CR h E o eelup + ee —n
@ 13Tev, 321" fcixe 2 300 13TeV.3210" o Zeheay ] 10°F 13Tev, 32107 1 ightets)
£ i ey 5 1 6hotons)
S0 + d @l —'—I — atreavy o)
; 20 10E E

1072

T Leved
200 300 400 500 600 700 800 9001000 5 90 100 050 05 1 15 2 25 3 35
N. Morange (LAL Orsay) m, [GeV] m,, [GeV] Ne17/54



EARLY HIGGS RESULTS

e > 16p T
& ATLAS Preliminary pp—sH-yy 8 [ ATLAS Pre"mlnar)’g nggs m, ~125Gev)
0 14- H—27Z" >4l
\s=13TeV, 321" S FisTevaen -Z”elwv 1
% 12 W Uncentainty 3
m,, = 125.09 GeV 5 E ]
@ 10 E
e data 8:_ i
— s+ bfit 60 B
- background, b C ]
4 L .|
2
0 u
110 115 120 125 130 135 140 145 150 155 160 80 90 100 110120 130 140 150 160 170
m”f‘l[ e ] my [GeV]
5  90p—r v : .
= ok ATLAS Preliminary - m,,—tzsuQGev 3
3 AHoyy & HsZZ 4l QCD scale uncertainty
Results & 7O 4 comb. data  syst.unc. '8 Tot uncert. fcae @ ) E

e Individual results obtained assuming
my = 125.09 GeV

e Expressed in ficudial x-sec then total x-sec
e Total x-secs vs v/s: the most funny plot of the

year 10 Vs=7TeV, 451" T3
L oF Vs=8TeV, 203" 3
e very large stat uncertainties ) ) ) V5= 13Tev, 320" )
S0y 8 9 10 11 12 13
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SUSY IS STILL NOT DEAD




0 LEPTON: A CLEAN EXAMPLE OF SUSY SEARCHES

A classic SUSY testbench
e Strong squark and gluino production
o Simple decay chains to neutralino (LSP) - Sl Region
= final states: jets + large MET ; large effective e 3 [am [ [ [ 5 Tom [ot

>
mass p1(1) [GeV] > 200 [ 300 | 200
Pr(ia) [GeV] > 200 | 50 | 200 100

e Interpretation: simplified models with other SUSY ) [GeV e
particles at very high masses 2Gi) [GV - o0

pr(is) [GeV]

- | 100
- [ 100
o8 | 04 | o8 04

Pr(js) [GeV,
Ad(iety 2. 0). B
Ad(jel,g B 02
E Ay (GeV/2) > 15 [ 20 _
Aplanarity > - 0.04
LR e (Ny) > - 02 | 02 [ o2
e (inel) [GeV] > 1200 [ 1600 | 2000 | 2200 | 1600 [ 1600 | 2000

) 3 f ;Tms;’vellm-n;w é:w‘;j;;}s
Analysis strategy 8 gl wwTsze’ g
e Simple and robust analysis: cut-and-count in signal (SR) and % Ei(!?_;,.m‘..w
control regions (CR) 1}”
e SR are designed to maximize sensitivity for some benchmark
signal samples
e CRused to do data estimates of all backgrounds, in regions close g L 7 %/
to SR g a;ﬁ i i %A / //%
00800200~ 003800

my(incl) (GeV]
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GENERAL ANALYSIS STRATEGY OATLAS

EXPERIMENT

Initial predicted Normalized Background extra-
background background polated to SR

Transfer
factor

lon using

000 *

Normalization via
likelihood fit

log-likelihood ratio

Interpretati

Valioation of extrapola
background fit rsqu;Eq coo

[Eur.Phys.J. C75 (2015) 153]
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£
O LEPTON: RESULTS YATLAS

EXPERIMENT

G 9L,

= C T T T T T ]
8 [ ATLAS Preliminary = Observed limit (+16325)
£1000[ - O-lepton +2-6 jets + e - Expected limit (t10,;)  —|
Results [ s=13Tev,321f0" — ATLAS8Tev,2030"
N E ’ o
e Background uncertainties in range 10-30% oL Aimemeset 3
e When interpreting limits in SUSY plane, chose soof~ 9
for each point the SR with best sensitivity [ ]
400— —
e Limits already exceed significantly the Run1 . ]
results 200p° 3
C i\ + |
200 400 600 800 1000 1200 14
m, [GeV]

2 ! ! ! : : o

2 ATLAS Preliminary ~__® Data 2015 66— 99eqi%
2 . NS SMTotal 3 n T T T T T T T ]
3 15=13TeV, 3216 § | ATLAS Preliminary = Observed mit (41625
E Ew\zuojﬂ-leplon +26jets + ET - Expected imit (10, ]
[ s=13Tev,32f" —— ATLAS8Tev,203"
moo: Al limits at 95% CL ]
E o E
g4 . / 1
} s N\ A ]
%8 i 1
g g 4&0 ECLMJ thm 10:)0 12'00 1400 165)0 18‘00 200
2l 2jm 2t 4t 5 &im it m; [GeV]

%
Signal Region
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MULTILEPTON: Z+JETS+MET

>@

EXPERIMENT

Z+jets+MET search

2 14 T T
G | ATLAS S )
. . . 4 Standard Model
o Targets a different gluino decay chain & 12 5.0 8 Tev. 208 b o P Symme.
. o o 5 [ Other Backgrounds I
e Sparked some interest after ATLAS reported a iETy il m(@u=(700,200Gev ] i
5 [ s M(G) 1=(900,600)GeV o
30 excess in Run1 i N
8 7
~
s 10
=
4 o il
ey
o
2 T =
>
=

i ]
82 84 86 88 90 92 94 96 98 100
m, [GeV]

310 ATLAS protminiry o owees |
g V5= 13TeV, 32" 22 siandard Model (SM)
T 2L+MET+Jots eo+it [ 211+ (from yjets)
g % Flavour symmetric
X et
Analysis strategy g2 Bz
e 1signal region: leptonic Z + > 2 jets +
MET> 225GeV + HT> 600 GeV 10 E
e Otherwise same strategy as for 0 lepton:
backgrounds estimated through CR, validated 1 3
in other regions Q 2
3 1.5
g 9
L i A |
50 100 150 200

T [GeV]

N. Morange (LAL Orsay)

23/54



MULTILEPTON: RESULTS OATLAS

EXPERIMENT

—o— Dataz01s
Y445 Standard Mogel (sM)
mzr

[ Favour symmetric

Results

e 21 0bserved versus 10.3 & 2.3 expected (2.20)
symmetric in ee and pp channels.

T T

ATLAS PreliminarY
\s=13TeV, 3.2 fb"

e not conclusive to confirm or disprove Run1 —+—
result 5
& -
o (but on the other side of the LHC, CMS sees ;g ok i
nothin 3
othing) 2
s AWz 3 VAaL sz
> FrT T T T T T T T T K . 0 o
8 [ ATLAS Preliminary—e— pata 2015 . 5 T 1o 71,
P = [ T T T T T ]
o 25f 1s=1eTev 32 fo! % ;ls:\u,am Mnf!:i (sm) E‘ 400 FATLAS pretminary Expected it (+16,,) =
Ny SRZ ee+uyt " (from ysiets) 3 [1s-13Tev, 321" SRZ Observed fimit (+1025") 9
) [ Fiavour symmetric: E1200 - ey =
]
I E s ]
Q@ 1000 [ / ]
i} F / 1
800 |- .
[ / 1
600 [ / -
/ 1
400 / -
J ]
200 L I A A = 1 .
o 600 700 800 900 1000 1100 1200 1300 1400
82 84 86 88 90 92 94 96 98 100 m(@ (GeV]

m, [GeV]
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TOP SEARCHES ATLAS

e Naturalness in SUSY: stop is relatively light

g T T T T T T T E|
Stop searches E) ATLAS Preliminary - Data ot E

& _ \ [ISingle Top []W-ets ]

H \s=13TeV, 321 =i oW ]

¢

&

7 Total SM

e Several searches in different final states
depending on assumed SUSY spectrum
Here, final state with tt pair + MET, in
semileptonic decays

13
UE
P [Py - I L 1 L 1
e’ TVR1 WVR1 TVR2 WVR2 TVR3 WVR3 SR1 SR2 SR3
1200  production, §otel, 157 +soft, Am(f, 1) = 5 GeV.
3 FATLAS Préiimina Observed imit (+16,) 3 .
3 1100Fs = 13 TeV, 3.2 fb’ Expected limit (+10,.,) E Analy5|s
= E Limit at 95% CL [ ATLAS incl. 1L 8 TeV, 20.3 ™ g : ;
&~ 10005 - E e Basic selection: 1 good lepton, > 4 jets, >1
3 b-jet
3 e Then define regions based on MET and other
E kinematics
4 e SR2 and SR3 quite boosted: use large-R jet
y : 3 kinematics for additional discrimination
L ... N N I R

Limits exceeding Run1 results

1 i
00 900 1000 1100 1200 1300 1400 1500 1600
mg [GeV]
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METASTABLE PARTICLES ATLAS

Unconventional signatures
e Long-lived high mass particles

ATLAS

Data 2015, \s = 13 TeV

o e.g split SUSY: R-hadron containing a gluino,
with ~ 1ns lifetime
e (3 < 1, high dE/dx in pixel detector
= Look for isolated and high-pT track with
high dE/dx
e IBL helps to reduce tails: -50% above
1.8MeVcm? g™ —

e Trigger on MET -2500 -2000 1500 -1000 -500 O 500 1000 1500 2000 2500
ap[MeV]

dE/dx [MeV g'cm?]

L e e

i Stable
& 07 IATI‘.AS‘ T T - L e B AR R
S E ol
"o 0.6/~ E— k=4 \s=13 TeV, 3.2 fb
S E *data SR = > GEJ —e— Observed 95% CL LL
2 0.5 'da‘f’ CR2 . = | Observed 16, LL
S F +m(g)=1600 GeV, 1(g)=10 ns 1 = 10}~ Expected 95% CLLL (¢ 104) B
P 0.4 = —e— Observed 95% CL LL (8 TeV)
g E ; ----- Observed 10, LL (8 TeV)
& 03F - ~ =0 0
b= E 9 g—qq ¥, mx )=100 Ge
< 0.2f E
o E |
5 F E i3 E
w01 E ATLAS
Ea aaha s ]
obeL N e T T " L d
2 3 4 5 6 8 9 10 P RN AR AU SO PPN BRI R I
dE/dx [MeV g" cm?] 200 400 600 800 1000 1200 1400 1600

Mass [GeV]
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FOR REFERENCE

ATLAS SUSY Searches* - 95% CL Lower Limits

Status: March 2016

SATLAS

EXPERIMENT

ATLAS Preliminary
Vs5=7,8,13TeV

Model emTy Jets EP™ [raqn) Mass limit Vi=7,8Tev [WF=iaTeV Reference
MSUGRAICMSSM 03epNi2r 21003b Yos 203 |k BTV mii-n(s) 1507.08525
gl 26jels  Yes 32 mE2)-0GeV, m(1* gen. o2 gen.q) | ATLAS.CONF-2015.062
i (compressed) monodet  13jels  Yes 32 (et <5GoV Touppear
% ,‘[V,W)x“; 2ep(ollz) 2jels  Yes 203 |4 820 GeV. mIE})-0GeV 1502.03290
3 o jets  Yes 32 m(E1)=0GeV ATLAS-CONF-2015-062
3 feu  26js Yes a3 m(i]’ydﬁnﬁev )0 S(miEm(s) | ATLASCONF 2015076
K“W(““\’/\V!«Y\ 2ep 0-3 jets - 20 |& 1.38 TeV. i) 1501.03655
o -10jets  Yes 32 m(i’?v:vm(}n\/ 160206194
5 L& veriorc bzks v 25 [§ R orons
(GGM (bino NLSP) 2y - Yes 203 |& 134 Tev. r(NLSP)<0.1 mm 1507.05493
E (GGM (higgsino-bino NLSP) Y 1b Yes 203 & 1.37 Tev. m(i?)<950 GeV, cr(NLSP)<0.1 mm, <0 1507.05493
(higgsino-bino NLSP) Y 2jets. Yes 203 |& 13Tev m(i?)<850 GeV, cr(NLSP)<0.1 mm. >0 1507.05483
GGM (higgsino NLSP) 2ep(2) 2jets. Yes 203 |& 900 GeV m(NLSP)>430 GeV' 1503.03290
Gravitino LSP 0 monojet  Yes 203 | FV% scale 865 GeV. m(G)>1.8x 10~ eV, m(g)=r 5TeV 150201518
§ ] 0 36 Yes 33 mn’ )«mnsa\l ATLAS CONF-2015.067
I ot 30 e s
L Odeu  3b  Yes 201 |& 1.37 TeV ,..",,dmmev 1407.0600
o 2b  Yes 32 [EEE——s eV m(E})<100GeV ATLAS-CONF-2015.066.
2 2eu(s8) 035  Yes 32  325540GeV -socet g ooy 16020005
§ 12en Yes 4.7/20.3 200-500 GeV ema?; s 12092102, 1407.0583
02e 02jots/2b Yos 203 205-715GeV! 185785 GeV. 150608616, ATLAS-CONF-2016-007
i 0 mono-ectag Yes 203 m(n) mli‘.’)d&ﬁe.v 1407.060
g 2eu(2) b 203 150-600 GV m(E})>150 GV 14035222
T 3eu@ b Yes 203 290610 Gev nihzmoer 1035222
Tepu 6Gjets+2b Yes 203 |@ 320-620 GeV' m{E})=0 1506.08616
2en 0 ws 3 90.335 GeV. 1o soet
2en 0 s 03 140475 Gev prrepesss
= Hify 2r S ves 203 355 Gev. 14070350
28 Uh-lhm. 6l den 0 Yes 203 715GeV. 1402.7029
g i“waxA ! 23eu  O02jols  Yes 203 425 Ge 14035294, 14027029
BRI, bbb WW/er/yy €Y 02b  Yes 203 210Gev 150107110
il ep 0 Yes 203 GeV 14055086
0 NLSP) weak prod. 1 e.u+y - Yes 203 115370 GeV. 1507.05433
prod., long-| vedX, Disapp. trk 1 jet Yes 203 270 GeV' m(F})-m(})~160 MoV, r(F})=02 ns. 1310.3675.
¥i  dE/dxtrk Yes 184 495 GeV' (] -m(E])~160 MoV, rF)<15 ns. 1506.05332
B g stabe ston TSjels Yes 279 850 Gev 1at0sses
S5 Vesiatio Rnagon P i . Touppear
§ GMSB, siable 7, V7@, isrien) 124 - Y] 537 GeV 14116795
S & QS 11 g a1 2 © o ws 2o |i Gev 14095542
B Veeren fupr displ. ec/eufpu - - 203 10Tev. 150405162
GGM g3, ¥, 26 displ. vix + jets - - 203 i 1.0Tev. 1504.05162
V pp—7r + X, Ve—eplet/ur et - - 203 |% 1.7 TeV. 1503.04430
E\Imeav APV CMSSM H(SS)  03b Yes 203 4% 1.45Tev. 1404.2500
+ e, Aen s 2 | 760 Gev 14055085
> T WRL K er,  Seprr - Yes 203 [ 450 GeV. 14055085
= 449, ) 67jets - 203 |& 917 GeV. 1502,05686
gl ¥ 00 o e7es - 203 & 960 Gev miEy-600 GaV 150200888
At b3 2e0(59 035  Yes 203 [& 860 Gev. 14042500
fy—bs o 2jets+2b - 203 & 320 GeV' 1601.07453
i, bt 2en 26 - 23 |a 0410Tev BRG bl 2% ATLAS-CONF-2015.015
Other Scalar charm, et} o 20 s 3 |& 510Gev. miE<2000ev 150101325
L
'Only a selection of the available mass limits on new 10! 1 Mass scale l.rev]

states or phenomena is shown.
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ANNOUNCED EVEN EARLIER THAN HIGGS-H

o G.l.l.RNTUM MECHANICS AND QFT STILL HOLD

4 1 E ORBITAL COLLIDER STILL SEES NOT . s

_THRE&URIES OF TRIUMPH FOR SUSY AI&AN@_—
.‘nc- P =

The seasonal trends ‘ = :

Extremely-weeny constrained SUSY How to ensure your model remains

NSFWMSSM predictability-free
e eiia Forum
i Is choice moral?

_N\ﬂlmﬂc landscaping and ulrnmlnenduwn

“Every time you choose a path of action,

N. Morange ( LAL Orsay ) 28/54



RESONANCES EVERYWHERE




DIJETS OATLAS

EXPERIMENT

ATLAS
\S=|D3 TeV,3.6fb"

Dijet search
e Most basic search at a hadron collider

= Background fit

— BumpHunter m«erval
o ¢'\m. = 4.0

) - QBH(BM), m _ssrev

e Strong production and large BR .

T EERETTTY RERTTTT R M

e Can probe very high mass resonances v ons
o Simple analysis: dijet events ! peaioos b7
Fit Range: 1.1- 7.1 TeV.
Iy'l<0.6

Il |

e Can also use angular variables

e Can also use b-jets 254
S8.E
e Dijet resolution ~ 1% at high mass. Jet UF B 0ES Uncortainty M‘
energy scale known to 1-3% L ) ) "’W E
2 3
m“ rl'e\/]
ATLAS 1s=13TeV, 3.2 0" § £ \s=13 TeV, 3.2 fb" 3
e Data w r e Data b
—— Background fit 10° = —— Background fit
E ——— BumpHunter interval
L 0 SSMZ,1.25TeV
- o b,25TeV 102 o Leptophobic Z', 1.5 Te!

21 b-tag 2b-tag

oy

SSM Z', 6 x 50

|- Leptophobic Z', 6 x 50

1L pvalue = 0.71 *

p-value = 0.87

o

Significance
|

Significance
Lo_n
-
M

&

I
o

| R I P
1 2 3 4 5 1 2 3 4
m; [TeV] m; [TeV]
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DIJETS: RESULTS ?AT

= e e T,
= 1s=13TeV, 321"
o L . -
5 15 > 1 b-jet E
X F ——0y/my =015
< [ 3 Gy =010 ]
X oA o,/my =007
© 0k ——oy/my =Res. |
107 E
mj; = 6.9TeV, pr(j) = 3.2TeV F 1
_ ‘ ‘ ‘ - ATLAS 1
S [ ATLAS. --QBH (BM ...2'(0.30) W ] I R R S B
¢ [is=13Tev ggg)h'f\ ] 10 1 3 5
36"
grieee i ] my [TeV]
ol [ . ] Model-independent limit, > 1 b-tag
—— Observed 95% CL upper limit
Expected 95% CL upper limit
10k S — e 68% and 95% bands 4
7 o i i .
Th L W Results
k3 2 e Fit background with simple functional form
e Extract limit on various scenarios (QBH,
excited quarks, contact interactions)
) . e Also model-independent limits
075 0 3 ¥ £ T 3
Mass [TeV] Mass [TeV]
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HIGH PT LEPTONS

OATLAS

EXPERIMENT

Analysis

o Similar simple searches with leptons (e and )
e 7' and W’ signatures: dilepton or lepton+MET

e Specific difficulty: control of very high pr leptons

Contrary to J/W or Z resonances, better sensitivity
achieved in the electron channel

ATLAS Proiminary 4 Dan £ ATLAS Praiminary 4 Dua 3
5=13TeV, 321" =2z ¢ =13 ToV, 326" =2z 3
Diepton Search Selocton [ Top Quarks 3 | Diepton Search Selecion [l Top Quarks 3
[ Diboson | 3 Divosen 3
) Multidet & Wadets § o |
—z,6T - —zemn
—— A-20TeV [ |

Data/Bkg

Dsa/ Bl

N. Morange (LAL Orsay)

0030
Dimuon Invarian Mass [GaV])

o B [pb]

T T T T T
E ATLAS Preliminary
E --- Expected limit
F 1s=13TeV,3.3 1"
L Wl W Expected £ 16 ]
Expected £ 26 3
— Observed limit |
—Waeu El
| |
4 5
m,, [TeV]
Ty
ATLAS Preliminary .. gyoected imit |
1 1s=13TeV, 321" g epecteds 1o 3
Z-0 Expected 2 3
o — Observed limit |
1 3
10? |
10°E |
10 L ]
05 15 2 25 3 35 4 45
M [TeV]
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BOOSTED MASSIVE PARTICLES OATLAS

EXPERIMENT

Large-R jets

e Decay products of massive particle are within AR = 2M/p~r
e At high boost, hadronic decays of W, Z or top not resolved using Anti-kt R = 0.4 jets
e Reconstruct decays in 1 large jet (Anti-kt R = 1.0)

= "boson-tagging” or "top-tagging” crucial in many searches

Low top pr High top py

N. Morange (LAL Orsay)
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KEY INGREDIENTS

Aim: get rid of pile-up and soft QCD components
How: find subjets with kt algorithm (R=0.2) ; remove if they carry <5% of jet p
Achieve: much improved mass resolution

v
”
ta P I B UL R B B
i [ : 5 0.14- ATLAS Simulation
vﬁﬁ_.__, ' U_ = E anti-k, LCW jets, 600 < p < 800 GeV

—= . # C R
~ e (¥ 4 g 0.12 ... Ungroomed Z'— f
1 9. o [ Ungroomed Dijets

\ < 01 — Timmed z—

—— Trimmed Dijets

= ¢
o
=

I e et

ol b b b b b e s

o
v 0.02
e L
a— s .
| W S— PP E O S R e i oy
4 U G0 50 100 150 200 250 300
.

\ Jet mass [GeV]
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KEY INGREDIENTS OATLAS

EXPERIMENT

Aim: discrimination between QCD, V-boson (2-prong) or tt (3-prong) jets
How: many discriminant variables, typically using declustering techniques or energy
correlations

Achieve: additional discrimination on top of mass window

73 AR RS T =8 T Ts S, T e ooTev
-2 0.22} ATLAS Simulation E| @8 :.‘m.‘ ;",::s:‘:i’r\nmed 4 .5»2,5; .uaz):
E oo teeTev 7 Wejs (n W W2) 2 w hl<12,200GeV<p <250G0V |
- E m"“‘"|<|y 2 s Multijets (leading jet) -~ petormance comparson i Morse Carlo ptimsation
= um 3 - i  massrsat 1
3 0181 s50<p ™ <500GeV -~ 02T - 50% e o
= 0.16 MCut E [l R |
£ .14/ 2k R=10jets 3 Moy
5 U144 _5%R = [orogsts R
S 0.12F Trimmed ":(5 %R, ,=0-2) E 102 oA — E
0.1F : E ]
0.08)~ E 1
0.061 E 1
0.041 E 1
> 0.02- | : e 3
Eeelorili 1 d i Toteali bl 10 ) | AN E
005 1152 253 35 4 4.5B 5 0 0.2 0.4 0.6 0.8 1
(B=1)
D; e g8
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tt RESONANCES OATLAS

EXPERIMENT

Analysis E EATLAS Preliminary 'Egﬂ'ﬂ '
o Semileptonic decays: BR~ 35%, low o '5_::3“"'3’2"" =
g e+jets o
background 2 P
. . N dibosor
e Leptonic side: easy trigger (lepton 2 S ety

pr > 25GeV), close-by jet

e Hadronic side: large jet compatible with top
(subjettiness + mass)

T1| Y FYYY PYTRY PN FRTN RORY PYTL PP o)

= i =]
e b-tagging AT -1-+' L.
. . . o P S
e Main backgrounds estimated using S 05 0 160 800 +2Ts-tT++’00
. H © 9
data-driven techniques a Large-R jet mass [GeV]
> a8 Bramn T T Zio°karLas prelminary o
E S 3 — Es reliminary
38 F ?;'f?a Tev‘?'g‘,‘g‘?"’ et 3 = | Obsenvea 95% CLimit
o 10°E etets =N - Tk Vs=13TeV, 321" Expected 95% CL limit
3 E PostFit Zjets El iy 10° B 5. 16 uncertainty
~ L iboson ] T F Exp. 2 6 uncertainty E
‘g 10 % Bkg. uncertainty El o 10 Z'1¢,(T/M=1.2%) (LO x 1.3)
g E ] % Z10a(Tm=3%) (LO x 1.3)
w 10°E = ot
! 10
5 15' - - 3 F
X E| 1072 1 L 1 Il 1
@ e 0"4_a_+ E 0 05 1 15 2 25
o E 3
8 ost '
0 500 1000 1500 2000 2500 3000 3500 4000 4500

mieee [GeV] Benchmark model:
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DIBOSON RESONANCES

T T T T
——e—— RS G'->VVsignal, lgq + Ivq + JJ
— — — RS G'-> VWV signal, lgq + Ivaq

RS G*2Z signal, llgq

RS G*—WW signal, Ivaq

RS G*—WW signal, JJ

RS G*-2Z signal, JJ

WW/WZz/ZZ searches

e Some interest due to excess in all-hadronic
channel in Run1

Local p-value
5
RTTTT M|

T

(not seen in semi-leptonic channels)

e Models: generic Heavy Vector Triplets, or RS
graviton 102

e ZZ and WW can also be results of heavy scalar
decay

\s=8TeV
[Lat=203m"

. . 1 1
e High mass resonances: 2 boosted hadronic 500 7000 7500 2000 2500
decays, or semileptonic mg. [GeV]

Ll

T
w
Q

ATLAS Preliminary —o- pata
_ 1
\s=13TeV,32fb B Vot
HVT W WZ

M= 1800 GeY All hadronic analysis

e Overwhelming background: multijet

e 2 large-R jets

e boson tagging: mass + energy correlation +
track multiplicity (50% efficiency)

[N EEEEE FRRRE FRRT SRR R

e Kinematics: good pr balance, small rapidity
difference

o 14 . . . . .

2F =
g 2 R T Ty e Fit of invariant mass using analytical form
8 08p -ty

0.6 =

05 1 1.5 2 25
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ALL HADRONIC RESULTS OATLAS

EXPERIMENT

> 10°E T T T T T r T
& | ATLAS Preliminary —*— Data 2015 3 j T I j e
S ol 's=13Tev,32f" —— Fit bkg estimation 0] ATLAS Preliminary Data 2015 3
2 L Fit exp. stats error 38 \s=13TeV, 320" — Fitbig estimation ]
E £ WZ selection @ Fit ex;f. stats error 3
Z 1 E § WW selection N
E i E
i3 m E ]
107 _— L L L L L L 1H
5 E 107 .
5 o L N s _ 2
K L ] 3 o R
1000 1200 1400 1600 1800 2000 2200 2400 2
my, [GeV] 1000 1200 1400 1600 1800 2000 2200 2400
my, [GeV]
Not much to be seen...
ol L M s e e e o u (O M S e e B
= £ ATLAS Preliminary 3 = F ATLAS Preliminary B
N [ Vs=13Tev,321f" 1 = [ s=13Tev,321" ]
= ® Observed 95% CL | s 7 @ Observed 95% CL |
T 103 - Expected 95% CL T 10% - Expected 95% CL
S E -t E| N E -t E
x r : 1 P E 1
& r +20 ) ] & r +20 ) ]
X — HVT WWZ X — HVT ZWwW
< 102 = <102 =
+ 10 E 3 + 10 E 3
e r N ]
T _ 10 ,
g o
T 10 : v 10 T
1 P B B b M A
1500 2000 1500 2000
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DIBOSON RESONANCES

Semileptonic analyses
e UseZ — €4, W — fv,Z — vv with high-pt
leptons and large MET requirements

e Boson-tagged high-pt fat jet
e Main backgrounds: W+jets, Z+jets, tt

e Control regions defined by inverting jet mass

cuts, or playing with b-tagging
e Results from shape fits

T - : :
ATLAS  Preliminary gum ",)f";\ .
\s=13TeV,32 10" Top quark
Top Control Region I Dibosons

Zsjets
==== HVTm=1.6TeV
24 Fittot. unc.

Events / GeV

Data/MC

0
my, [GeV]

N. Morange (LAL Orsay)

Events/GeV

2

>

ATLAS Preliminary
E Vs=13TeV [Lat=321b" [ g
X5 225 W

data/MC

100

0 1500 2000 2500 3000
m; [GeV]

o(pp—W')xBR(W'—-W2Z) [pb]

T

ATLAS Preliminary 95% C.L. exclusion limits
\s=13TeV, 3.2fb" --~Expected — Observed

HVT W'—WZ

T T T

~llag —Maq
—vvaq —qqqq
-- HVT Model A, g =1

L
1000

I s I I
1500 2000 2500 3000
m,, [GeV]
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Vh RESONANCES

One step further

Replace W or Z with H — bb
Models: HVT or simple 2HDM A — Zh

Forget about substructure: b-tagging of small

R track jets matched to large-R jet

e Search Ain 200 GeV - 2TeV range: handle
both resolved and merged h — bb decays

[ m,=300Gev
[ 2lep, 2jets, 2 b-tags
0GeV <p] <500GeV

Events/10 GeV

°
®

LX

o

A SIC + pinot Correction

°
S

°
Y

) Standard Jet Calbraion (SIC)

[ ATLAS S\mu\n\mn Prehmm.my
[ Madgraph A~ Zh  I'bb MC.

T T
c

157 Gov.

O SUC -+ windot + Resolution Comrection 1/

e 142GeV

- 135Gev

o

T

O
ss%
B7%

oo,

suc
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il |
80 100

| L
120 140 160 180
my, [GeV]

0

OATLAS

EXPERIMENT

5 Ode T T 3
s ATLAS Simulation Preliminar ]
80350 o7 s,ww"n,‘“n' e e
£ ank kil —e— Tackjes R=03) ]
W 3F kcabsubjis Calo sutjets (R=03)
—— Track jets (R=0.4) ]

0.25F E!
02F E
0.15F - E
o I
0.05F E!
0 L L -
1000 1500 2000 2500

Graviton Mass [GeV]

Track jet tagging performance

Analysis

Select Z with pair of e, u, or MET

Add pair of b-tagged jets (low pr(Z2)), or
large-R jet with matched b-tagged track jets
(high pr(2))

Specific corrections to improve b-jet energy
resolution

Then cut on mpp

Backgrounds: tt, Z+hf, W+hf
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ParLas

Analysis cont’d
e Control of backgrounds normalizations and
shapes:
e Make use of 1-tag vs 2-tag regions to
control flavour composition
e Higgs mass sidebands
e 0and 2 lepton fitted together

e Then fit my,

2 T LAAAALR AL AR 2 A AR AR AAARR RSN = SR AL AR RS
1o} ATLAS Preliminary = A Zh (0=113 1b) ¢ 1000~ ATLAS Preliminary = Ao Zh (0=1131b) —]
3 \s=13TeV [Ldt=321" s BE00 GV 3 [ 1s=13TeV [Ldt=32f0" o Dlboson " ]
~ 0lep., > 2 jets, 1 tag 's‘ =~ L 0lep., = 2jets, 2 tags ingle t i
‘E 150 GeV < p" < 500 GeV = V\m:;f:gccvbl) % 800 150 GeV < p¥ <500 GeV ":?b;;zccvbl) —
& T o Wacl o L i (bl cl) ]
u>J Wal ﬁ L +(bb,be,cc) ]
o Z+(blcl) incertainty
= Z4{bb,be,cc) r $ + Pre-fit background |
S tneartang 600~ ]
S breti packground C ]
400 —
200 -
Bl T T T T T T g -
& 12 B RS & 18
< 1 SN S L T '
5 08% I 8 055, L | L I [
o 50 100 150 200 250 300 350 400 450 500 o 50 100 150 200 250 300 350 400 450 500
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AZh RESULTS OATLAS

EXPERIMENT

T T T T T T T T T

[ imi Observed (CLs) _

Results 10 E |ATLAS Prellmlnary‘ - Expected (CLo) 3

FG)sFE13TeV, | Ldt=32 fb- -t;cr 3

i i ¥ +20 ]

e High resolution [lbb leads at low masses | Aoz Stz expected (CLe)]
e High BR vvbb leads at high masses N -.--Z- ll expected (CLs)

e Resolved / merged signal regions turnover
point ~ 1TeV

T
|

T

e Interpretation in 2HDM plane
(tan B, cos(8 — a))

e Better than Run1 results for masses

107

95% C.L. limit on &(A—Zh) BR(h—>bb) [pb]

-2 1 1 1 1 1 1 Il
> 700 GeV 10200 400 600 800 1000 1200 1400 1600 1800 2000
m, [GeV]
g [T
PP Zhm,=
5 e T s eETT s § | amas PO
3 ATLAS Preliminary =R (=113 8 ATLAS Preliminary =R omrrem) Preliminary oo so% ottt [l < ana
@ \s=13TeV [Ldt=3210" eV S 15 13TeV [Lot=321b" 00V 3 10 (52 13TeV  —ExpasectLimi <20 band ]
g 2lep., > 2jets, 2 tags - w 0lep., > 1large-R jets, 1 tag e top 9 ILdt: 32 1" Desciuses oo
o PY <500 GeV — 2 500GeV <pY vebbbeceb) 3
110GeV <m,, <140 GeV — g 75GeV <m,, <145 GeV. (bl cl) 3
H e
Y ]
E 0p i
'uc; -g 15T T T T T T T '
< a1 LUIH P I I I RIS I
8 200 300 400 500 600 700 800 900 8 600 800 1000 1200 1400 1600 1800 2000 1 ‘ L . . L
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£

FOR REFERENCE... ATLAS

EXPERIMENT

ATLAS ics S hes* - 95% CL i ATLAS Preliminary

Status: March 2016 (32-20.3)fo" V5=8,13TeV
Model 6y Jetst ET fraqn Limit Reference
T
ADD G + /9 Yes 32 Probminery
'ADD nonesonant (¢ = w3 frsond
ADD GBH - (g S oms itz
20D Gt a5 aoisso
ABD B igh .1 ooz AU CONF 201508
'ADD B4 muti S s Toatesss
ASY G 10 29 onerzs
AS1 G 7y - s 504055
Bk RS G v 2 ATLAS CONF 2015075
BUKRS Gox —+ HH— bbb = LA CONF 2018017
Bk RS ek 1t v @3 Tsosora
2UED PP Ve o2 AU CoNF 201813
SMZ 0t BT LA ConF 2015070
Sz o s - D s 020777
Leptophobic Z* — bb. - 2b - 32 Preiiminz
SM W iy tew - v a3z ATLAS CONF 2015083
BTW Wz qamodel A Oeu 10 ves 32 LIS SO 2015008
T W wa o S S 1 LS SO 21573
HVT W WH - (rghmodel 8 Teu 120101 Yes 32 LS GoNF 2015074
VT 7/ ZH s wbsmote® Oeis 12610) ves o2 LS Con o150
kv w7 2 Teuw 26010 vs 23 Taoates
LRSM W — b Oew  21b1J - 203 14000008
Glaaag - 2 - s sizois0
Giaait 2ey - - 32 AUAS SO 1510
Ot 20,69 210,141 ves 208 sou04c0s
aveciormedator O OM)  Oes  31) Yeo | 82 0025110, m() < 10GeV | prteinary
avactormedator O OM) Ocn1y 1 Yoo 82 Sz 10, ) <10Gay | ey
223 €7 (Dras W) Gew 1us1 s 33 g RS Con 2015080
Scaar L0 1% gon 2. 22 - a2 Py
Scalar LQ 2" gen 2u 22j - 32 Presming
Scalar LQ 3" gen leu 21623 Yes 203 150804735
WQTT e X Teu 22523 Yo 23 T 78) dor Ts0s0s00
VLG VY s Wo X 1ol 21623 Yo w9 Vin @) dovat jresroren
VLG BB Hot X Tew 2823 s 23 s sirgot jreorored
ViGas . 261 x 25eu szaib - w3 Bin (o) dowat frory
wa e Tes 24 v w3 1509081
[ Teu 216250 Yo 03 freerond]
Ected k" a7 v - se [T — Tsizos0
Exctod uark " — ot N 35 o and A= mia) istzoe
Exctod auark * - bg - a2 Fekniaey
Exctedquak b We v 2 Tstousses
Exctodiopion = s privee
Exciodiopion v~ 203 ity
LSTCa, Wy 23 o
LRSW Vajorana » = w3 150806020
g il H-+ - t¢ 203 proseensy
Higgs i H4 — e ook pritpeed
Wonotap (1o es proc) v 203 Miosios
Mt chargod pateios B v 0408160
Magnoti manopols N .
V=13 Tev

!
101 1 10
*Only a selection of the available mass limits on new states or phenomena s shown. Lower bounds are specified only when explictly not excluded.
+Small-radius (large-radius) jets are denoted by the letter j (J).

Mass scale [TeV]

N. Morange ( LAL Orsay ) 43/54



THE DIPHOTON THING



WE HIT THE NEWS ! bERTMENT

Can | hit the journalist as well ?

U%E MYSTERIEUSE

Tout est aujourd’hui possible ! Car en
novembre, alors qu'il était lancé a pleine
puissance, le LHC a détecté un signal
anormal... dont tout indique qu’il s’agit
d’une nouvelle particule. Sauf que cette
"particule X" ne cadre en rien avec tout ce
qu’on sait de la matiére ! Avant d'étre
détectée, nul ne soupgonnait son
existence.

nal va tout changer !

<2
o _.
|—
=
L2
io
=
LS
>
=
S L
=10
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THE ANALYSIS

Starting point

o Itall started like any other resonance searches

o Well, 2 actually: optimal selections depend on what you look for

Spin-0 search
e Targets extended scalar sector, like 2HDM

e Pair of tight, well isolated photons

o Er(y) > 0.4(0.3)m~ for leading
(subleading) ~

e Background fit with functional form

N. Morange (

Events / 20 GeV

Pata - fitted background

-5
-10
L Or

ATLAS Preliminary

* Data

—— Background-only fit
Spin-0 Selection
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Spin-2 search
e Targets Randall-Sundrum graviton

OATLAS

EXPERIMENT

e Pair of tight, well isolated photons
o Er(y) > 55GeV
e Use NLO diphoton MC for background

e Do not use functional form at very high masses
e Sensitive to broad non-resonant signals
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ATLAS Prefiminary
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RESULTS: SPIN-0

po
e Perform 2D p0 scan "
L . Limits
e Largest deviation from bkg-only hypothesis:
e Near 750 GeV Functi ¢
o Width = 45GeV (6%) e runctionofmass
e for different widths

e Limits on fiducial cross-section

e Local significance: 3.90
e Global significance:

T T T T T T T T
—— Observed CL, limit ~ ATLAS Preliminary
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RESULTS: SPIN-2

po

e Perform 2D p0 scan "
L t deviation fi bk ly hypothesi Limits
argest deviation from -on othesis:

¢ . Vit g-onty hyp ! e Limits on fiducial cross-section

e Near 750 GeV

e x/Mp = 0.2 (6% width)

e Local significance: 3.60

e Function of mass
e for different widths

e Global significance:
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CHECKS

Compatibility with 8 TeV results

e 190 deviation from B-only hypothesis in
spin-0 search at 750 GeV ; nothing in spin-2

search

e Under gg production hypo: 1.20 compatibility
for spin-0, 2.7 compatibility for spin-2

s T
®
< E
= \s=13TeV, 3.2fb" 3
g Spin-2 Selection -
z 3
s —— Data yield q
el e —= Estimated yy yield 2
E —_ - Estimated oy yield
E —— Estimated jj yield E
10 —ﬁ~» E
107 ’ E
§ 1E | " E
g o9 el i = 1 E
bl 0.8F
= 07F —— Matrix method 3
0.6E —&— 2x2D sidebands =
0'200 400 600 800 1000 1200 1400 1600 1800 2000
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Other checks

e Data-driven estimation of background

composition

e Object and event properties around 750 GeV

vs sidebands
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ALEX POMAROL'S SUMMARY TALK AT MORIOND

MOMALIES

ATLAS yy

8 th talks out of 28!

ATLAS W

)= 77.9 H(0.104/day T)

=

Cumul. num. of papers

(T) = 316.7 H(0.00131/day T)
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Understandable: Little BSM experimental data, for too many theorists
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CONCLUSIONS

Productive data-taking at 13 TeV

e Many results, covering wide physics reach

e Measurements of basic SM processes

e Re-start of Higgs measurements at 13 TeV

But of course this year was devoted mostly
to searches

e Important SUSY channels

e The big resonances hunt

And then there is this excess...

e Whether we believe in it or not, it will attract
lots of attention until the summer

Links

All the results shown today and many more can be found under

e https://twiki.cern.ch/twiki/bin/view/AtlasPublic/December2015-13TeV
e https://twiki.cern.ch/twiki/bin/view/AtlasPublic/Winter2016-13TeV
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77y SYSTEMATICS

SATLAS

EXPERIMENT

Uncertainty spin-2 search spin-0 search

Background + 7% t0 = 35% Spurious signal “Po and Timit

(mass dependent) 20 - 0.04 events for I/ M=6%

Signal mass resolution 55 1o “Po and Timit

(mass dependent) )% - Cig )%

Signal photon identification +(3-2)% Timit

(mass dependent)

Signal photon isolation +(3-1)% +(@-1)% limit

(mass dependent)

Signal production process NA £(3-6)% Timit
depending on I

Trigger efficiency £0.6% Timit

Luminosity £5.0% limit

N. Morange (LAL Orsay)
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DIPHOTON KINEMATICS
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