First looks at Tau events
for reduced ILD radius

Trong Hieu TRAN
Laboratoire Leprince-Ringuet, Ecole polytechnique, CNRS/IN2P3

@ Tau jet is a key to control ECAL performance

@ With reduced ECAL radius, confusion may increase
(smaller jet opening angle)

® First look at tau decay using Garlic, ILCsoft vO1-16



Tau decay modes

Topologically: 3 decay modes
(1,3,5-prong)

1-prong: single charged pion and
any number of 7’
3-prong: ' T

Final state Branching fraction
e Uel/y 17.85 £ 0.05%
77 17.36 + 0.05%
T, 10.91 +=0.07%

p v (p~ — 1 70) 25.52 £ 0.10%
ayv, (af — 7 7'xw0) 0.27 = 0.12%
aj v, (af — 7 mtm) 8.99 + 0.06%
24 other modes 10.10%

7 tracks: very
infrequent

" 1-prong

" 3-prong
B 5-prong

Branching fraction of main decays



Sample(s)

DBD generators

ee -Z—o1 1

at 250 GeV C.M. energy
(mixed up with

e'e > Zop 7
— preselection of T events using generator
informations) et (4) (1)

Two tau decays are separated by a plane defined by tau directions.
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unNum = 0, EventNum = 13

Example (2)

RUID, RunNum = 0, EventNum = 13




Example (3)

DRUID, RunNum = 0, EventNum = 34

unNum = 0, EventNum = 34




"Counting” procedure

s Since each process 1s decay of two 1's
— need to separate the two “sets” of final states (7" & 1)

1 track+0y 1tr+1y 2y 3y 4y
TtV M, < 0.25: rho-nu: mainly a1 M, < 0.25:
Tty 1.45 <Mj<M, 1.45 <Mj<M,  pj-nu
otherwise:
al

Mj <1.45 cut based on
rho |\/Ijet

Cut values taken from Marcel R.'s thesis.
— to be reoptimised.

oy

0.6 GeV< Mj
<m.: al



Nb of recontructed tracks

i h_nbRecTracks140 h_nbRecTracks1843
3000 B Entries 5994 Entries 6266 |
_ Mean 3.414 Mean 3.277
- RMS 2.223 RMS 2.057 4
2000 —
1000 —
I ] _
U ;I 1 1 I 1 |M '] ] 'l 1 1 1
0 3 10 15 20

@ Slight difference observed in number of reconstructed tracks
between R_., =1843 and R__.,, =1400mm

ECAL ECAL



Nb of recontructed photons

B | I | | | I | | | I | ] | I | | | -
h_nbRecPhoton 1400 h_nbRecPhoton1843
B Entries 11988 Entries 12532 -
~000 - Mean  1.632 Mean  1.747 1
N RMS 2.06 RMS 2.138 7
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Garlic cluster:
distant to closest track

—

B h_garDistToTrk 1400 h_garDistToTrk1843 7]
1200 |- Entries 36903 Entries 39406
- Mean  47.56 Mean  50.54 -
1000 |~ RMS  44.01 RMS  47.73 —
- ]
800 —
600 ¢ -
400 |~ —
200 |- —
0 &, .

0

50 100 150 200
@ For all reconstructed clusters
@ — very similar between two ILD setups



Reconstructed event selection

s Use only 1-prong event for the moment
s MC process known — used to diffentiate invariant mass, photon distance to

track, ...
a

6000

4000

2000

h_nbSimChgPar1400

I | T T | T | |
h_nbSimChgPar1843

B Entries 5994 Entries 6266 |
Mean 1 Mean 1
| RMS 0 RMS 0 ]
I Control: |
B Nb of charged particle a
| | ] L |
2 4 6 8

—
o
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Photon

distant to closest track

20 '_ RecPh?DisthamuMOD ‘J 'L Rc—-:f'"cDst'l-c.'ﬂa1nl..15¢3 7]
= Entries 3278 3935
i Mean 54.43 57.83 T
B RMS 24.22 3
o L” T Ll“ I
10 | m,l k 7]
5 alnu -
D i 1 | 1 1 1 | 1 1 | 1 1 | 1 1 1 ]
0 20 40 60 80 100 MM
5 :_ FilecF’hoDistrkMplirlmu:DD ! Re-:Ph-:uIZ:istrl-:l‘dpirll..15-:I3 _:
B Entries 352 Entries 410 -
- Mean  50.87 Mean 57.25 -
4 RMS  24.56 N |RMs  24j94 T
3 ol
2 :_ 1 J-|'\ II‘H r“ITI 1 1T 1 T I ""E
1 __ “ H|_“ LUL‘Lm “‘ H I |-H-u |l “ “:
D : 1 1 N 1 |‘{ | [ 1 1
0 20 40 60 80 100

@ Reconstructed invariant mass
distribution for known MC process

@ Cluster is photon if largest
contribution comes from photon

"

@ —cutat15 mm

I I I T | T T 1 I T T T T
B RecPhoDistrkMrhonu1400 th_lhcnl:istrk‘.-'l‘hcu 1843
30 B Entries 6099 | | tries 7048
R Mean 54.68 a | an [ 58.71
= .| RMS 24.89_ 8] 7 11 24129
r [ gk I
10 | -
- rho nu .
D [ TR N N TR NN TR N SRS SN N S SR SN S NN SR SR ]
0 20 40 60 80 100

Distance track-cluster (mm)
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Difference Rec-Sim energy

a Difference EreC — ESim IS

similar for Reca
and 1400 mm.

=1843 0.05

0.04

0.03

0.02

0.01

|
h_dif E_SimRec1400

Entries 204625
Mean 0.3145
RMS 3.37

I I I I I —
h_dif E_SimRec1843 -

Entries 37577 —
Mean 0.5472 -
RMS 3.702

GeV

(Histograms are normalised to 1.)
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1° identification

T T T T T T
hRecPhoDIsRNGR|

Photon distance to closest track (mm)
To look at photon energy vs distance to closest track (for better ° identification)

B Entries 214 Entries 196
C Mean 51.74 Mean 59.49 7
B RMS 24.15 1 RMS 25.82 1
- - —alnu i
C 1 1 1 | 1 1 L1 Ll L1 1 1 ]
20 40 60 80 100
T | T T T | T T T I T T T | T T T
r Entries 396 Entries 438
B Mean 56.19 Mean 61.57 7
B RMS 2526 —|_L RMS 2387 7
I alnu
i L r 1 1 1 1 | 1 1 1 I 1 1 1 I 1 1 1
20 40 60 80 100
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Entries 1222
Mean 56.94
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J Enines 1296
Mean 61.62
RMS 23.94
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I 1 1 I 1 1
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Cut verification

hknownRecinibPhoSMa1nul 200

Entries 132
Mean 2.032
RMS 0.665

hKnownRecinyMoPho3kainuid43

Entries 146 ]
Mean 1.957
— NS 0.64(%

Al
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s Distribution of reconstructed
Invariant mass for
for known MC process
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Cut verification
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Summary

@ First look at tau decay using Garlic for ILD with reduced radius
@ Difference between reconstructed & simulated energy of tau final

states are similar for R_., = 1.8 and 1.4m
@ To look at tau decay branching fraction in reconstructed events.

s On going work: jet energy resolution for R_., = 1450 mm with

reduced ECAL number of layers.
Being performed by Dan YU (internship student at LLR).
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Backup



ECAL

1843

1400

Fraction to total
1843

Fraction
1400

alnu

1027

955

0.32

0.31

Process counting

pi-nu

224

209

0.069

0.068

rho-nu

1988

1903

0.61

0.62
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