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Safie Variables

G W

Why distribution without cuts?

* Why are cuts set as they are set?

e How does a distribution looks like if you cut on all
variables except the one you are ploting?

 Better understanding of cuts, helps us to detect
variables which are probably useless

* Will help us to find new/better variables
(HadRadius, dRTrkAvg ...

http://indico.cern.ch/getFile.py/access?contribld=3&sessionld=0&resld=0&materialld=slides&confld=43436 )
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Safie Variables
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Safe Variables
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Safe Variables
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Safie Variables

No cuts vs. tight cuts (>100 GeV, 1-prong)
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Safie Variables

Distributions no cuts applied (45-70 GeV, 1-prong)
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Safie Variables

Distributions loose cuts applied (45-70 GeV, 1-prong)
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Safie Variables

Distributions medium cuts applied (45-70 GeV, 1-prong)
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Distributions tight cuts applied (45-70 GeV, 1-prong)
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Safe Variables
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Safie Variables

No cuts vs. tight cuts (70-100 GeV, 3-prong)
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Uoclaite on Safe Varizoles

Stucy on cell systernzaiics

Safie Variables

Summary/Plans
e Summer student project:

— New optimization with new rel./samples
— New variables (HadRadius, dRTrkAvg,...)

e Z->tautau->lhad analysis with Safe Variables
(Gordon Fischer, see talk tomorrow)

* Exciting what we can see with Safe Variables in
first data ;) )
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Uoclaite on Safe Varizoles
Stucy on cell systernzaiics Studyon celllsystematics

Motivation for cell systematics

* Study uncertainties on cell energy:

— Smearing of EM scale - had scale
- Smearing of individual cells
— Add noise

 Understanding of calorimetric uncertainties

 Understanding of discriminating variables

Bjorn Gosdzik « DESY HH ¢ bjoern.gosdzik@desy.de




Uoclaite on Safe Variaoles
Stucly on cell systernzaiic Study on celllsystematics

Motivation

* Topological cell cluster are associated to Taulets

e Uncalibrated cells are used to calculated
discriminant variables

* Uses all cells of the associated TopoCluster
within a certain dR (e.g. dr<0.4 for EMRadius)

* How safe are the Safe Variables relating to
uncertainties of cell measurements (cell Et)

Bjorn Gosdzik * DESY HH * bjoern.gosdzik@desy.de _



Study on celllsystematics

Calo-based variables
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Update on Safe Var

Study on cell systematics

Recalculate discriminants: EMRadius

Comparison TaudJet_EMRadius/TauCell_EMRadius TauRec EMRadius
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Study on cell systematics

Recalculate discriminants: stripWidth2
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_| TT T [T T T T 1T 1T T ot rrr 1t rr 1ttt 1171 | Entries 32098
2500— ? Comparison stripWidth2 TauRec_stripWidth2
: TUOO%III|IIII|IIII|IIII|IIIIIIIIIIIIIIII|IIEntrles 32098
= [
- 6000 = RMS  0.009049
~ -
- : 1
15001 2 5000
B ; TauJet stripWidth2
L]
B 40007
1000 — 2 TauCell stripWidth2
B 3000 ; ]
500 | E
N % 2000 ,é -
% o.0: 1000 B
/ / ' [ F | - NI |_|:

%  0.005 0.01 0.015 0.02 0.025 0.03 0.035 0.04 0.045 0.05

Bjorn Gosdzik « DESY HH ¢ bjoern.gosdzik@desy.de




Study on cell systematics

Recalculate discriminants: IsoFrac

Comparison TaudJet_EMRadius/TauCell_EMRadius TauRec EMRadius
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Study on cell systematics

Recalculate discriminants: EtEMEt

Comparison TaudJet_EMRadius/TauCell_EMRadius TauRec EMRadius
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Update on Safe Var
Study on cell sysie

Study on cell systematics

nergy smearing gaussian

‘ Comparison TaudJet_ EMRadius/TauCell_EMRadius |

TauRec_EMRadius

2500

2000

1500

1000

500

%

0.05 0.1 0.15 0.2 0.25

Entries 32098
Mean 0.107
RMS 0.06356

=

Taulet EMRadius

TauCell EMRadius

0.35 0.4

\ Comparison TauJet_IsoFrac/TauCell_IlsoFrac

TauRec_lsoFrac

1000 [ T [ T T T [ T T T T T T T T

Entries 32098

| Comparison stripWidth2 |

TauRec_stripWidth2

Entries 32098
Mean 0.007605
RMS 0.009049

]

TauJet stripWidth2

TauCell stripWidth2

0.005 0.01 0.015 0.02 0.025 0.03 0.035 0.04 0.045 0.05

800—

600—

400

200

Mean 0.2224

RMS  0.1682

i

TaudJet IsoFrac

TauCell IsoFrac

| Gaus 1s(:r;hs\aring | RndmNum
X\ TTT ‘ TTTT | LI LI T TT T T 1T TTTT TTTT T T Entries 1.928093e+07
1000/ —
~ Mean 1
: RMS 0.05048
800— =]
600— ]
400— ]
200— ]
_\ L1 ‘ | | | I ‘ 1 \JL | L1l | L] | 1 ﬂ] L0 ‘ | ] | | I | L1 \_
8 06 07 08 09 1 11 12 13 14 15




Study on cell systematics

EnergyEtaPhi smearing gaussian
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Update on Safe Var
StUdy on cell syste Study on cell systematics

nergy smearing uniform
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Study on cell systematics

Energy smearing gaus vs. uniform
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/.’¢‘ Summary.

Summary
 Update on Safe Variables:

— Distribution with reduced cuts give us a better
understanding of the Safe Variables

- Summer student project on new optimization and new
variables

— First studies started or will start soon with Safe

Variables (Gordon, Carl Gwilliam:
http://indico.cern.ch/getFile.py/access?contribld=3&resld=0&materialld=slides&confld=49847
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Summary
e Study on cell systematics:

— We can now dump all uncalibrated cells associated to a
Taulet -> re-calculate discriminants

— Have the options now to apply noise or energy smearing
on individual cells and on EM or/and Had

— Smearing on Et has no big effect on EMRadius,
stripWidth2 and IsoFrac -> Safe Variables are safe!?

— Smearing on Eta and Phi not reasonable, we should
know the exact cell position; better: smearing of cluster
position
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