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The Standard Vods

e |Ne\Wand / bosons are
some of the most massive

particles we Know of

® OMm

——mc?, we know that

the energy stored Ina W is

eNOUQ
ignter

N 1o create pairs of

Darticles
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Why do we care’

e Ve have studied the VW and Z in much depthn
at previous expernments

o [hey are still very iImportant In understanding
new physics, nowever

® Or example, the Higgs Boson may be
Massive enougn to create a pair of £ bosons
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AIMS_Of the =xergise
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e |dentify the particles detected by AILAS with the
Atlantis event Display

e |ctermine the types of events you are looking at:

o \\/ = clectron + neutnno

e \\/ = muon + Nneutnno

o / — clectron + positron
® / — muon + anti-muon

® ackground from jet production
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Atlantis GUI

eeeeeeeeeeeeeeeeeeeeee

Ihe Graphical User Interface ((GUl)

e —rom the GUI you can: / ,

e | 0ad and navigate through

a collection of events 71 B
e |Nfcract with the event -

DIcture

o \ew output data from the | e
avent T
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1he Canvas

L S

Atlantis

The Canvas shows.

1he end-on view of the
detector

—Nergy shown in rolled
out’ calorimeters

e |[Ne side view of the
detector
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cent

e The Inner Detector measures
the charge and momentum
of charged particles, neutral
particles don’t leave tracks

VNG ~ard

e T[he Electromagnetic
Calorimeter measures the
energy of electrons,
positrons and photons

e The Hadronic Calorimeter
measures the energy of
particles containing quarks,
such as protons, pions and
neutrons

e The Muon Spectrometer
measures the charge and
momentum of muons
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—xplanation: Missing =neray

e Bciore coliding, the protons
N ATLAS move only In the z-
direction

e [hersfore, we know that In x
and vy, the momentum I1s zero
and this must be conserved
after the collsion

e [[ 3 Nneutrino Is created, the
detector doesnt see it, so
when we add up the
momenta of all the particles
we see, there 1s a gelicit - this
s Missing =nergy
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—xample:

e [rstlook at end-on
VIEW.

-\ calorimeter

e Energy depositin.

o Jrackin INNEr et 1

etector

o Missing Energy ———\

represented by
dashed line

Univers
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e |N1he side view!

® |racK In INner Detector

n@rgy deposit In EM calornmeter

) |

l__l—l
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—Xample. -INdiNd =ectrons

® [Nis plot s known as the

(

Missing ET= 11 GeV

_@go P‘OJ[J O R EED ECAL/HCAL (1-2)

Height of tallest tower:
Cells: 18 GeV

o [Nink Of It as showing
the calormeters rolled
out Tlat

e |nthe Lego Flot

o Energy deposted in the 7~
-\ calonmeter (green)
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—xample. Classiiving an Fvent

e [Nis event actually
contains 2 electrons

e Withverylitle
mMissing energy ~ |

| \
|
" O
| ,I—
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e |Ncrafore this event
must be a /—ee




—Xample_ANQ

e [Sthis another
clectron’

ctector

e Sut Nnot much
calonmeter activity

Universi

—o0
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Check the Outout

lantis GUI
File Preferences Lists Reset Demo Previous Next Help

=4 ATLAS/MINERVA/Lab Stwff/events/group_02/Event_021.xml| @ & ©= Ot} 053'3

- = O Event Data | v

e Use the Pick toal to T

measure the mom@nt Lo [ e [ owes [omen ]
of the particle T
o (lick Pick
e (lick on the track
* [he track wil tum grey
and data will appsar In W
the output DoX \'&@z;’.:';:‘g:y*’
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Check the Output

A & - N\

® [Nis track has too low
momentum () to be of

Nterest

e [Nc
actv

ack of calonmeter

ty also suggests

that

NS IS an

Uninteresting track

® (NS

means NotniNg

InDetTrack index: 7
PT=2.031 GeV
n=-0.268

nappened N the barrel  e-zes
region, ..

Px=-1.749 GeV
Py=-1.033 GeV
Pz=-0.550 GeV
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Checkng the =ngcaps

[his could stil be an Interesting event, however
Check In the other views
Here I1s a track with an energy deposit in the EN calor cter endcap

AlSO a large amount of Missing =nergy

! This event is 2 W—rev

Missing ET= 24 CeV
ECALJHCAL (1-2)
Height of 1allest tower

cells: 11 GeVY

Trigger Decision NfA
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/Ng clectrons

cent

o Now we know now to classity events
containing electrons

e \ake sure you make note of wnich events you
nave seen as you Qo along

e \\le are not only lookiNg at electrons,
however. .
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—Xample._ —INndind VIUoNs

Track In INnner
Detector and Muon
Spectrometer

activity

Not much calornmeter

eNO Atlantis Canvas

lotsofmissng | ==

cnergy

Thiseventi1s a
VW=

Thomas Mclaughlan 20

University of Birmingham

Wednesday, 21 April 2010



—~xample._ Viore Muons

eNO Atlantis Canvas

e [WO INnner detector
tfracks extending Into
the Muon
Spectrometer

e NOt much calormeter
activity

® |Nisaventisa
A duiv
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cent

VNG VIUONS

e Now we kKnow how to identity muons

® YOU NOW have everything you need to identity
the Interesting events, but e caretul..
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SaCKgrQU

e S0ome events may ook interesting, but are just
Dackground events

e [Nis may be due to the production of streams
Of hadrons (known as jets), for example

® S0, We also need to know how to identity the
Dackground events. ..
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VINg Backaroung

eNoO Atlantis Canvas

cent

e (Could this event
contain an
Nteresting electron
Or Mmuon’?
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centiiying_ sackarounag

eNoO Atlantis Canvas

calorimeter activity
and some Mu

alils A

e BSutalso alot of
Hadronic
calorimeter activity

e [Niseventisa
packground event
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e | OOK througn your group of events and classity
each event INto one of the five categories:

* /e
o \/\/2ev
o \\/l= v
/1

e BSackground
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oummary

e Once you have identfied all of your events and
wiritten down your results, open up the HIggs
DOSON event group

e (Une of the events In this group 1s a Higgs noson,
WhNICh can decay In one of these ways:

* H—//=upyy, H—=LL=eeee, o H—=/L—eou
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e /e wil now move over to the computer rooms

e You Wil get a set of Instructions whnich tell you
nhow 1o get started with MINERVA

o Have un
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Credis

o NINERVA Is developed by stall and students
at RAL and the University of Birmingham

o Atlantis Is developed by staff and students at
Sirmingham, UCL and Nijmegen
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