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Events visualization in parallel To detector geometry :

DRUID, RunNum = 0, EventNum = 2001




[ The config file for the semi leptonic channel :

e et mm tT,(t>wb, wh >V, (f>w™ b, w > 2 quark jets)

[0 The Data (Signal samples) :

DETECTOR: CEPC_w«
E0LLEC NS: (se

Anc1entPFOs
ArborcCharged
ArborNeutral
ArborPFOs

CluAB 1st
ClupatraTrackSegments

ClupatraTracks
ClusterChargedCore
EHBushes
ForwardTracks
LSEranches
MCParticle
MCParticlessk immed
MarlinTrkTracks
RecoMCTruthL ink
§1iTracks
SubsetTracks

ReconstructedParticle
Cluster

Cluster
ReconstructedParticle
Cluster

Track

Track

Cluster

Cluster

Track

Cluster

MCParticle

MCParticle

Track

LCRelation

Track

Track

NUMBER OF ELEMENTS

lepton ID
tracking

=ik Tidgey X t — cloctron

flavor tagging

[
. 4 jets, isolated IEptun|




In order to use the data being generated/reconstructed To produce the root file, we need to :

Isolate leptons which we want using
Cluster all the remain PFOs into 4 jets and tag their flavors using

Classify final state particles using , i.e the final state particles typically
include a combination of charged and neutral hadrons, photons, and leptons.

For this we need to use [NIGHINISOWaALE whcih is a simple C ++ application framework for the analysis
of LCIO data that provides a platform for the distributed development of new reconstruction

algorithms.

Marlin applications are entirely configured through xml steering files.



The names of the processors which are to be executed are listed using the keyword processor :

eparameter nam ] (1 il SArborPFOs </ parameters
| |

<parameter na P! LC100utTypi :-Isuleps ¢/ parameter>

<parameter | | >RemainPF0s </ parameter>




For the Vertex Finder and its parameters

<processor nam

<parameter nam
<parameter name
<parameter n:
<parameter |
<parameter I

= PrimaryVertexFinder BuildUpVertex </parameter=
- value= o . ; : y
alue= >

<parameter name
<parameter nam
<parameter name
<parameter nam:

<parameter name typ > JetClustering JetVertexRefiner FlavorTag ReadMvA</parameter=

<parameter i
<parameter
<parameter name
<parameter nz
<parameter n:
<parameter |
<parameter

g




v For the tag flavour we specifie the Collections :

The name of the book containing the BDT training information ("FlavorTag.BookName").
The "FlavorTag.PIDAIgo" parameter specifies the type of flavor tagging algorithm to be used ( LCFIPIlus).

<parameter nan
<parameter nai
<paramete|

<paramefer nam
<parameter nan

.8

<parameter n

Specifies the name of the file containing the PDFs for impact parameters (d0)/z0), which are used to calculate
the likelihood ratio for each flavor.




» Specify the input Collections :

MCParticle ¢/parameter>
RecoMCTruthLink </parameter=

> RemanPF0s </ parameters

>Isolep </parameter=
RefinedJets

bcdefg
mumbe

mumi»e

codel =

fil
O

& ¥

FSClasser.FS5(N) = "(EXC/INC)(tag) (code2)_(codel)"™

numbe
numbe
numbe
mnumle

CHKODANDTH

mumbe

ocodeZ =

g

= TyumbeT

oFf

¢/parameter>

O Sanamn =
T ama—+
T ana—
INLE+
mia—

=1

= —

Jjet=

» Specify the possible final states : «Exclusive» : we’re not considering any undetected particles such

as neutrinos that may be produced in the final state.

EXC4 0001000

EXC4 - 0O00010<,




Specify the Parameters

<parameter name type > 1 </parameter=

<parameter name type= = @ </ parameter>

<parameter name= type= | </parameter>
<parameter | ' : </ parameters:
<parameter </ parameter:
<parameter </ parameter:
<parameter </ parameter:
<parameter </ parameter:
<parameter </ parameter:
<parameter </ parameter:
<parameter </ parameter:
<parameter </ parameter:

S processor=

1
5]
1
i
&
5]
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« MC Events Comparaison to Reconstruted ones ! ("matchMc")

recon object 1is 11, mctruth 1is 22
recon object is 2112 . mctrath 1is 22
recon object is 2112, mctruth 1is 22
recon object is 2112, mctruth is 22
recon object 1is -2112, mctruth 1is 22
recon object 1is 130, mctruth is 22
recon object is 130, mctruth 1is 22
recon object 1is 2112, mctruth 1is 22
recon object is 12@, mctruth 1is 22
[ VERBOSE "MyISOlatedLeptonFinderProcessor"] Lepton not from W+ boson decay.
neutral pandora=501

recon object is 120, mctruth is 22
recon object 1is 211, mctruth 1is 22
recon object is 1308, mctruth is 22
recon object is =211, mctruth is 22
[§econ object is 2112, mctruth 1is 22




U Running the steering file with Marlin command Yields : Marlin ttbar_semileptonic.xml

[ VERBOSE "FSClasserProcessor"] Total events = 14080

EXC4 00010008
Input Number of Evts 14000
nChrg protection Cut : 14000
nCombo uplimit protect : 14000
nCombo greater than 0 : 5865
Before E and P Lok ; 6126
Miss1ng Energy B T s 6126
Missing Momentum Cut 6126
M1iss1ng Mass Cat 5468
Raw 4 -Momentum Cut : 2463
Mo of Filling Entries : 5468

EXC4 0ppoolo
Input Number of Evts : 14000
nChrg protection Cut : 14000
nCombo uplimit protect : 14000
nCombo greater than © : 4862
Before E and P Cut 5273
Miss1ing Energy Cut 5273
Missing Momentum cut 5273
Miss1ing Mass cut 4814
Raw 4 -Momentum Carko 4814
No of Filling Entries : 4814

ExC4 ooeileee fill number : 5468
EXC4 eeeeele fill number : 4814




O The lepton selected was assumed to be decaying from the W boson
O Since neutrinos are not directly reconstructed as separate particles !
0 The tree associated to one muon and 4 jets being produced is «ntEXC4 _0001000» :
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L The Total momentum distribution,

0 The rapidity of a reconstructed particle : describes how far the particle is from the beam axis in the direction

of its motion.
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JetBtagP1
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JetBtagP2
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Top quark Mass

The Reconstructed Top Quark Mass : check the Lepton isolation efficiency !

Reconstructed Top Quark Mass

h1 Quark mass
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The larger the sample size, the smaller the statistical uncertainty on the measurement !
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Alternative Way

The alternative way is to remove all leptons in order for the jet clustering algorithms to work

properly.

First, isolate all leptons and put them in one collection, and put all the remaining particles in

another collection.

Then, produce two additional collections: one will contain the Ilepton with the highest

momentum, and the other will contain all the remaining PFOs without the isolated lepton.
Reconstructed Top Quark Mass
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