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Progress in installation

The inner detector will trace the individual tracks, count and measure
them, cooperate with outer shells to measure flow, quarkonia,
particle content of jets and much more.

Pixel detector —3 layers
with less than 2% occupancy and SCT with 4 double S|ded strlp layers
(and 9 wheels on each side) with less than 20% occupancy

(@ dN/dn = 3000) are well capable of tracking.
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Progress in installation

Electromagnetic and hadronic calorimeters
will catch the intensive flow of particles/energy from PbPb collisions
and can record high E; jets. (estimated “background" is 3—4 GeV for

high multiplicities per calorimeter tower AnXA¢ = 0.1x0.1, cells have

finer granularity)
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Progress in installation

The muon system (in cooperation with inner detector)
can identify muons from onia decays, detect muons from b-jets etc.

= Most of the
space between
barrel toroids
/L (left) is

&\\\\ equipped

A\ with muon

\ chambers, here
W “Big Wheels”
with muon

| detectors

i are assembled.
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Common objections

The ATLAS detector will burn when irradiated by heavy ions and
by products of their collision.

NO! Although PbPb collisions will produce significantly more particles

than pp (maybe about 3000 charged particles per unit rapidity at central
region and very central events compared to about 200 in pp with the
pileup), lead ions will be collided with much lower luminosity (1027 or
about 4x 1026 with all three experiments instead of 1034 for pp).

The PbPb event rate will be about 8 kHz instead of 40 MHz with pileup of
more than 20 pp events, which makes life easier.

There is ALICE - dedicated heavy ion experiment, why CMS and
ATLAS? They will only eat the luminosity!

NO! ai experiments are different, with their strong and weak points.
The field of heavy ions is crucially dependent on rich and reliable
experimental data. What could be better than the fair scientific
competition? The gain is worth the luminosity loss for ALICE alone.
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Muon Spectrometer

Forward LAr Hadronic Tile Forward
Calorimeter | Hadronic 0.2x0.1 Hadrlbr‘liC Calorimeter

|
1% —0:2%0.2
0.1x0.1 ,

- +
0.1x0.1 I

0.025x0.025

Inner Detector







[The whole calorimeter
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Population of different
calorimeter layers from
first ATLSIM studies.

Jets from Pythia
simulated data from
DC1 sample

qq — WH(120) — pv, uu
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Resolution of the

~ estimated

iImpact
parameter ~1fm
for all three
considered
systems -
pixels and SCT,
EM calorimeter
and hadronic
calorimeter.
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Jets

Pythia jets superimposed onto True Pythia jets
a Hijing PbPb event, full reconstruction after reconstruction

What to do with the “background" ... interesting by itself,
but quite difficult underlying PbPb event.
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Jet reconstruction

Original cells

Clone cells

Working with
cells is
substantial, jet
energy scale
OKto 5%

——

Calibrate cells

Find seed:

'
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Fixed Threshold

Sliding window

Position and Perform
granularity not ero
Y background
critical for av. .
subtraction:
background I
¥ ]
Cell based Tower based
background background
subtractions subtractions

v

Build protojets

l

Run jet finder:

v

v

Cone algorithm

ky algorithm

Jet reconstruction algorithms are
implemented as an independent
reconstruction package within the
official ATLAS software environment
(ATHENA), generated events are a
mixture of Pythia jets with Hijing
events.

Candidate jets positions (“seeds”)
will be used just for background
subtraction: Area (over ¢) outside of
these regions determins the back-
ground (either using cells or 0.1x0.1
towers). This background energy is
then subtracted from all cells (or
towers).

Protojets are simple four-momenta
that enter any standard jet finding
algorithm with iteration.
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Threshold = 10 GeV

30 - tail
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Njer 7 djr
RMS(truth) = 0.398 + 0.003
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APt/Pt=(Pt(track)-Pt(particle))/Pt(particle) AR = distance between track and particle
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Pythia+HIJING, K_Finder R=0.4, EMB/EC
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Older excercise - jet fitting
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