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_ !| Introduction

I've been studying the influence of cone size on sg
cutting variables such as emRadius, Et and centrality
fraction.

Idea -> Determine the optimal value of cone size ->
Where we get the best signal vs. background
performance

Data samples used: > signal: 5188 with cells ( ~ 100 pb?)
» High Pt signal: 29.5k A(800)->tautau /5862/ with cells
» Background: J1-J4 with cells ( ~ 100 pb!)

Analysis running on TTP11a (thanks Pavel & Stefania) -
ATHENA 14.2 XX

Calculating basic variables from cells for 5 different
cone sizes (AR = 0.4,0.35,0.3,0.25, 0.2)
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| Calculating the variables ¥

e Cone:
AR = \/(ncell _ ntau)z + ((:bcell _ (:btau)z

> Event Filter Tau -> matched to MC truth "GoodTau" in
the TrigChain

» Offline Tau -> inside of 0.2 cone with respect to EF Tau
« Transverse energy:

Npr=s

E..;;(AR < 0.4, ...,0.2)
cosh (ecell)

E,(AR < 0.4, ..,0.2) = Z
cells

« EM Radius:

151 E, AR,
ynCells | » Only for layers O-3
i= i

emRad =
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Et distributions: High Pt taus and’Z
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« We can see, while decr‘easingb‘rhe cone size that almost nothing

happens with the signal, the background peak however has
shifted in around 5 GeV towards lower Et values.



EM Radius distributions

| EF: emRadius distribution |
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At the same time, the
signal sample emRadius
distributions are shifting
very little in the case of
5188 sample and almost
negligible in case of 5862.

0.4

* The J background is
shifting fowards the
signal if we decrease
the cone size

| EF: emRadius distribution |

A->T1T (B862)

5862-signal, dR < 0.4
5862-signal, dR < 0.35
5862-signal, dR < 0.3
5862-signal, dR < 0.25
5862-signal, dR < 0.2

- = J’s background, dR < 0.4
= = J’s background, dR < 0.35
= = J's background, dR < 0.3
- = J’s background, dR < 0.25
J’s background, dR < 0.2

0.12

0.1

0.08

0.06

0.04

0.02

=)
CrT T

02 025 03 035 04
emRadius



E

Efficiency plots (5188+J’s) |

| EF: EMrad cut efficiency (upper cut) |

[ EF: Et cut efficiency (lower cut) |
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One can see that while cutting on Et we get less
"background efficiency” if we keep the cone size smaller,
however if we cut on emRadius it is better to keep the 0.4
cone
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Efficiency plots (5862+)’s) .
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« Comparing the efficiency plots of the emRadius cut in case
of 5862 and 5188 sample one can see that they are
behaving slightly different, however due to the fact that
high Pt tau jets are much narrower this is not very
surprising.



Signal Efficiency vs. Background
jection (5188 & J’s)

 Efficiency:

| EF: signal/background rejection |
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e We can see, that the
difference of the rejecting
power of emRadius can
decrease almost by a
factor of 2 (in the range of
50-100% signal efficiency)
if we shrink the cone.
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Signal Efficiency vs. Background
jection (5862 & J’s)

N r=-pe

e The same conclusion goes also for high Pt taus
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Signal Efficiency and Backgroun@:-

:.- A
jection Table (5188 le)e¥ |
able sample)®ygd
e A
S
Cut Cut Cut Rejection |Rejection |Rejection
efficiency |efficiency |efficiency after after after Et>
EF signal: for for for Et> EF bCk . |Et > EMRadius | 20GeV and
Et > EMRadius | 206eV and g " 1206eV cut |cut* EMRad
206GeV cut | cut* EMRad cut.
cut.
dR < 0.4 59.4% 66.7% 39.7% dR < 0.4 2.2 14 5 48 .6
dR < 0.35 58.5% 67.3% 39.4% dR < 0.35 2.5 12.9 47 .6
dR < 0.30 57.3% 67.9% 39% dR < 0.30 3 10.5 45
dR < 0.25 55.8% 70.4% 39.4% dR < 0.25 3.7 6.9 37
dR < 0.20 53.6% 73.3% 39.4% dR < 0.20 5.2 4.2 31.4

* the efficiency is calculated with respect to the number of EF taus which already has passed the Et cut

e emRadius cut (AR < 0.4)=0.074

e emRadius cut (AR < 0.35) = 0.0713
e emRadius cut (AR < 0.3) = 0.0686
« emRadius cut (AR < 0.25) = 0.067
e emRadius cut (AR < 0.2) = 0.064




!| Centrality Fraction

In other cone based variables we can play with thgit}
cone sizes as well.

Centrality Fraction is using 2 different cones - "inner
cone" (AR < 0.1) and the “outer cone" (AR < 0.4).

E,(AR < 0.1)

centr.Fraction = » Both Ef's are in
E.(AR < 0.4) this talk calculated

for EM
calorimeter only!




entrality Fraction for low Et (20
GeV)
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EF: Centrallty fraction for Inner dR=0.14
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EF: Centrality Fraction signal/background rejection

EF: Centrality Fraction signal/background rejection

30

25

s CentFrac signal eff ibackground rej. inner cone < 0.14
s Cent.Frac signal eff ibackground rej. inner cone < 0.12

Cent.Frac signal eff lbackground rej. inner cone < 0.10

. . e Cent.Frac signal eff background rej. inner cone < 0.08
: Cent.Frac signal eff background rej. inner cone < 0.08
s Cent. Frac signal eff ibackground rej. inner cone < 0.04

20

background rejection

15

10

—-J--1--]-J-1-I-l-l-l—-]r-lx J-J-I-1-[-L-l' -I--l--1-I-1-[-_}-l-L-I-J-«I-J-I-1

0.4 0.5 0.6 0.7 0.8 0.9

signal efficiency

background rejection

70

60

50

40

30

20

10

ABCr-p

- :
SR E’r (80 130 G V)
R A e
N i "
: : . — Cenl Fracslﬂnaleﬁ_fbankgmund Tj. |nnelcone<i]1i
: msssssn  Cent.Frac signal eff ibackground rej. inner cone < 0.12
- i kN e e Cent Frac signal eff background rej. inner cone < 0.10
- : : e Cent.Frac signal eff background rej. inner cone < 0.08
— : || : Cent.Frac signal eff.background rej. inner cone < 0.06
B . :8 s Cent.Frac signal ff ibackground rej. inner cone < 0.04
L FIPRORTS ORI, SO S S TSR ST TS S
C a | : a a a
- : L omg : : :
e : : 0 : : :
emmcOLLIETETE e g e e e
l = : . . " L] . . .
- . - : . H : : :
i 5 : : P : :
- £ : : : P " : :
e T EL T TIPS e g e ferean TR CIIT ST
= H H ) H [ H H
. . . ™ . .
[~ . H H H L . H
. . . . L] . .
— LK) . . . L . .
f— a H H H L . H
e R R LSO e
- : " " ."i
LI . : i :
- e : b
I SO A E L T ST S SR L NS
- Tty Vi
I LI -
- : o
- : "y M = Py

\I\Iillllill\Iillllilllli\I\IillIll1“II.\Iluq'P‘llIIJ-"‘--.-..

B

5 0.55

0.6

065 07

0.75 0.8

085 09 095

1

signal efficiency



%i Conclusions

« Cutting variables are sensitive to the used cone sige¥

 We saw that the smaller the cone size was the worse
background rejection we had while cutting on
emRadius. Cone size of 0.4 gave the best bkcg.
rejection however there was not much degradation
while going to 0.35 cone.

e On the other hand, from the tables it is clear that if
we cut on Et it's more convenient for us to use smaller
cone sizes since the background rejection has grown
more than 2x while going from 0.4 to 0.2 cone.

« We could consider different cone sizes for Et and
emRadius.




cone sizes in D188 sample we can still get a better
background rejection if we slightly increase the inner
cone size from 0.1 to 0.12 or 0.14

For high Et taus the signal efficiency vs. signal
rejection behaves almost the same for inner cone
sizes in the range from 0.1-0.14 (for 0.1 cone in many
cases even better) -> High Et tau prefers smaller
Inner cone sizes.
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5188 Offline Et distributiong:
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5862 Offline Et distributio
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Et distributions: Signal/backgro
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entrality Fraction cut efficient

EF: Centrality fraction efficiency
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