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Particle Identification

You will use the HYPATIA event display to

study events and identify particle tracks and

clusters

You will look for
* Electrons

* Muons

* Photons

* Converted Photons



Particle Identification
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+ Electron + Phaton + Conv. Phaton

Particle PTIGeV] @ [rad] 6 [rad] Particle

track_1 5.64 -1.33 0.57 cluster_1

track 2 6.49 1.01 293 cluster 2

cluster_1 61.41

-2.49 0.19

cluster 2 39.76 1.36 0.9




Particle Identification

Cluster




Particle Identification

the detector, interact
with the muon
chambers and exit.
They are the only
long tracks.

To select a muon
click on its track.




Particle Identification

Electrons leave
tracks in the inner
detector and energy
(cluster) in the
electromagnetic
calorimeter.

In order to select an
electron click on a
cluster which has
ONE and only one
track in front of it in

m both views of the

detector.




Particle Identification

Photons DO NOT
leave tracks in the
Inner detector but
only energy in the
electromagnetic
calorimeter.

To select a photon,
click on a cluster that
has NO TRACK
leading from it back
to the centre of the
detector.

“hoton Cluster




Particle Identification
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A converted photon
signature is two
opposite sign tracks
very close to each
other originating from
a displaced vertex.
and leaving one
cluster of energy in
the electromagnetic
calorimeter.

In order to select the
converted photon you
click on its cluster.




Study of Higgs bosons

You will use HYPATIA to search for Higgs

bosons decaying to two photons.

You will need to look for pairs of
* Two photons

* Two converted photons

* One photon and one converted photon




Study of Higgs bosons




Study of Higgs bosons

* You will need to select two photons/converted photons from
each event
* HYPATIA will calculate their "invariant mass" (mass of the

parent particle)

* |Invariant mass must be in the Higgs boson mass range

* Rate the events (1-5 stars) according to how interesting you

find them to be (extra activity).

* Reserve the five star rating for events with additional leptons.




Discovery of long lived particles

Look for a Displaced Vertex that seems to be
the origin of at least one muon and a ‘jet’ of

other particles.

* Some very rare events might contain two DV
muons

* Look at the additional even information

* Decide if the event is an LLP decay

* Rate the event



Discovery of long lived particles

= Next

Particle & PTGeV] @ [rad] 0 [rad] Particle : prGev] dg fmm] My {GeV]  My,[GeV] @ Help

track 1 : M52 233 29
e Event 1/20 (254656508/300571) 2016-05-31
track_2 = 5897 -2.34 2.89 ETMiss: 93.32 GeV ¢: 1.35rad

track_3 4 1623 5.3 2.89 Mpy: 1.31 GeV  Rpy: 85.70 mm

track 4 15.04

track & 17 8R




Discovery of long lived particles




Discovery of long lived particles

* Study the data and decide how well the event meets the long-

lived particle criteria.

* Rate the events (1-5 stars) according to how likely it is that

they contain LLP decays

* The highest rating (five stars), should be reserved for events

with: pT[GeV] > 45 GeV,
RDV > 140 mm and < 180 mm:;
MDV > 10 GeV




	Slide 1
	Slide 2
	Particle Identification
	Particle Identification (2)
	Particle Identification (3)
	Particle Identification (4)
	Particle Identification (5)
	Particle Identification (6)
	Slide 9
	Study of Higgs bosons
	Slide 11
	Slide 12
	Discovery of long lived particles
	Discovery of long lived particles (2)
	Slide 15

