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LHC & ATLAS &%

Large Hadron Collider, Run-2
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LHC schedule
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LHC 2017 operation
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Phase-1 upgrade: #i% Hi 25
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Phase-1 upgrade: NSW
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Phase-1 upgrade: BIS 7/ 8
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Evidence for the H—bb decay

Largest source of Higgs boson: gg — H — bb
overwhelmed by the bb events (107 %))
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Searches for diboson resonances
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https://arxiv.org/abs/1710.07235

Calibrations of large—R jets
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https://cds.cern.ch/record/2275655/files/ATLAS-CONF-2017-063.pdf
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Searches for Vector Like Quarks
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Unused hits analysis
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201 7 ATLAS operation
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SHUTDOWN: Backup slides

We would be able to present some results
with full Run-2 luminosity in the next year.
We hope you’ll be looking forward to those!!
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Luminosity Levelling (separation)
&
Anti-Levelling (crossing angle)

LHC Beam Intensity
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== ATLAS == (CMS == ALICE == LHCb

- Initially ATLAS & CMS luminosity levelled at 1.5x1034 cms-1, using
beam separation

- Later anti-levelling by reducing the crossing angle and increase the
instantaneous luminosity

LHC Performance Workshop
Cw Introduction 10
\ Frédérick Bordry

29t January 2018



BIS 7/8 D&

22

10 mm Al
honeycomb

Total space:

¢ 2.5 mm Phi

48 mm

i 4 mm Gas

05 mm Al

¢ 2.5 mm Eta

I 4 mm Gas

¢ 2.5 mm Eta

I 4 mm Gas

¢ 2.5 mm Eta

10 mm Al

<



Introduction

23

. Calorimeter signals are collected
into 3D topological clusters

. Anti-kT, C/A algorithms to
create jets from calorimeter

3D topological clusters in several
sizes using two energy scales

EM: ElectroMagnetic detector scale

LCW: Local Cluster Weighting scale

» Deposits classified as being either
electromagnetic or hadronic
using shower shape variables

Cluster
Classification

Topo-cluster
Formation

Topo-cluster formation

3D topological cluster

. El| >4 Onoise

E|l > 2 Onoise

/r-<

E| >0 O noise

( neighboring cell on [])

- Calorimeter cell

: Hadronic
gy HAD-like c->A<Calibration
- EM-like &

arXiv:1603.02934

Out-of-cluster Dead Material
Corrections Corrections

6ut-of—cluster

Dead Material
Corrections

kCorrections

. Raw calorimeter signal need to be calibrated to the jet
calibration reference scale: truth jet



http://arxiv.org/abs/1603.02934

Jet calibration chain

MC EtaJES
Calibration

Origin
Correction

Jets at EM or LCW
constituent scale

Pile-up
Correction

e Start from input EM or LCW jets
- Origin correction: to account for

the hard scattering primary vertex,
changes the jet direction, and

improves n resolution

Jets for physics
Global . In-situ ( EM or LCW +
Sequential Calibrations JES + GSC
Calibrations § *
In-situ )

Length of the beamspot
along the beam line : ~50 mm

true

¢.0.08
59 0.07
0.06

co

0.05
0.04
0.03
0.02
0.01

- ATLAS Simulation
= Preliminary

= Anti-k, R=0.4

- LCW+JES ml < 1.0

e  With Origin Correction

A Without Origin Correction -

|
d

a ATLAS-CONF-2015-

~l

¢

- A,

-o-_.. i EA-*“M**"“MeA-AM
-~ Improvement:

R 4
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20 30 40 102 2x10? 10°


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2015-037/
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STV BMDIN—=Z0Y

GIV—=ZVFFo=wy

ISR, multiple partion interaction (M), pileup D%l 1iE R [ K=<

LTz UDU. ERRICIEZEFNSHFET B/2HIC R DKREW jet (&
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“JIV—=Z29” %175, Trimming [FZFD55D 1 D,
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~

ssss
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@ P/P; < fu

Initial jet Trimmed jet

1. R=Ro T jet =#L.( using any algorithm )
L %Z seed jet &SN

2. TNEFND seed jet T R=Rsup (<Ro) T
sub jetx T, (algorithm (& kt Z{E> )

3.sub jeti BT Z\mLITHSIETS,

i feut: fixed dimensionless parameter
| .
pT < feut Ahard Nnard : hard scale ( e.g. pret, H=2pr)

4. 3. D cut T jet Z trimmed jet £ 9%

_|(L)O.18_llll|llll T
'c - ATLAS Simulation
> - anti-k, LCW jets, 600 < p' <800 GeV
T 0.14F
o -
< 0.12F
0.1F
0.08[-
0.06
0.041

0.02¢

(e
5 0.16
>
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Limits in various channels (ATLAS)

26

10 I|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|I

ATLAS Preliminary1 95% C.L. exclusion limits
\s=13Tev,36.1 %7 HVT model B g =3

5 ) Observed !
....... Expected

qqqq
lvaq
llgg
vvqqg

L LI

107"

(pp— HVT W’ — WZ) [pDb]

O 1072

—h
<
w
.
.
.
||||

FTTTI
B

| &

| 4

0.5 1 1.5 2 2.5 3 3.5 4 4.5 )
my, [TeV]



27

Limits in various channels (CMS)
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¢ Setup

» Input information
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