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Introduction

I As a result of most
proton-proton collisions at
LHC we only see their
remnants - colliding protons
are destroyed.

I But it is possible for protons
to stay intact and instead
get scattered.
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ATLAS Forward Proton Detectors

I Protons are usually scattered at very small angles ( rad) = to

measure them detectors must be located far from the collision point.

A-side ATLAS C-side
sector 8-1 Interaction Point 1 sector 1-2
Q6 AFP Q5 Q4 TCL4 Q3 Q1 Q1 Q3 TCL4 Q4 QS AFP Q6
o I T W i
= s L
U ot
ALFATCL6| TCLS D2 D1 Q Q D2 TCL5S TCLEALFA
Y
FAR station NEAR station NEAR station FAR station
-217.909 m -205.824 m 205.217.m 217.302 m
Time-of-Flight Silicon Tracker SiT 5‘-r S|I|con Tlacken Time-ol-Fiight
bas plane plane
3 2 1 0 P3P2P1P0 |lPaPzPipo poBT82 pall polips pa .”...
Y

— T
3 150 distance

! 1_>ci distance ,

< 1.3
beam 2 diffractive protons beam 1

I AFP consists of 4 stations - two for each side of ATLAS.

I Each detector is equipped with four pixel detectors, which are a
matrix of 336x80 pixels.

I Pixel size: 50x250 m?2

I AFP allows us to reconstruct trajectories of passing charged
particles.
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How does the detector look like?
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Therefore one passing particle may
fire more than one pixel per layer.
To account for that neighbouring lit
pixels are grouped into clusters.
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Hadronic showers andrays

I Passing particles can
interact with nuclei of the
detector material.

I Such interactions may lead
to hadronic showers - we
see a lot of new particles
appearing.

I Most of them can be
detected by further
detectors.

I Another kind of event we can observe:

I Passing patricle manages to free a, so calleglectron( ray) which has
enough energy to produce further ionization.
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Simple passage
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Simple passage
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Simple passage
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Simple passage

Particle passes through detector without ionizing pixels other than those
on its initial track.
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Showers
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Showers

Simple passage but then...
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Showers

Simple passage but then...
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Showers
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Showers
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Showers
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Showers
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What is it?

Is it shower? Di cult to say.
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