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Belle-1I-Experiment o
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- e-et-Accelerator at Y
(4S)-resonance (10,6 GeV)

. Pair-Production of
B-Mesons

. Also ideal environment for
t-Pair-Production

— low background, distinct
signal from B-events
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New single-track trigger at Belle2 o
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Petar Rados, Ami Rostomyan (DESY): Analysis of tau events in the runs 1973-1987
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90% C.L. upper limits for LFV 1 decays
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Current state of LFV tau-decays
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Table 14. Expected limits on several selected ¢ LFV searches.
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Due to Single-Track-Trigger 1-Prong
only % of the luminosity needed

Observables Belle Belle IT
(2014) 5ab™! 50 ab™!
Br(t — uy) [1077] < 45 < 15 <5
Br(t — ey) [107°] <120 <39 <12
Br(t — ppp) [107°] <21 <3 <03
Br(t — eee) [107°] <27 <4 <04
Br(z — eKK) [10~°] <33 <6 < 0.6
K gLEO LBr(z > ux® [107°] < 120 <34 <11
Y Babar X 0
¥ Bolle [S(ms)|(x — Kgmv) 0.026 0.010 0.003
LHCb
« Belle Il

Integrated Luminosity
Belle Belle2 (8.3.2021)

710 fb™" 94.48 fb™"

Belle2 Physics Book
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LFV-Decay 1— un’ o

Belle I

2-Body decays e LFV-decay with no loops at tree-level

e All final state particles are measurable
e 2-body decay
— 1n tau rest system Pion and Muon
have same total momentum

e tau rest system can be estimated
directly from decay products (no
neutrino)

Lepto-quarks
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Expected challenges <o

Belle I

Analysis of 1-1 and 1-3 topologies:

possible approaches

* First n° has to be — Cut on invariant w’-mass
reconstructed via ©° — yy

* BB-background — Cut with event shape variables
e.g. thrust
e generic tau and qq — explicit reconstruction

background
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10000 simulated MC-events T~ -~ n® (noCuts)

First look, m’-reconstruction o

Belle I

zz: = gll rec signal-taus| N = 67341
8 1m0 T e e generated 10 000 MC-sample with decay:
o
'-g 1500 . . O .
g s ete” — [T = un’|[rT — generic]
‘G 1000
E 750
g 500
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250

%o oi o2 03 o 08 Used recommended eff60 n’-cuts:
Invariant Mass of (% = yy) [GeV]
2000 10000 simulated MC-events T~ 4~ n° (eff60 Pi0Cuts) Fill gammas:
sl sttt Nkl [[clusterNHits>1.5] and [0.2967< clusterTheta<2.6180]]
(0]
g 1500 |- and
© L
g - [[clusterReg==1 and E>0.0225] or [clusterReg==2 and
w 000 E>0.020] or [clusterReg==3 and E>0.020]]
g 750
g 500 |
< 0} then 7n° — yy with 0.03<InvM
00.0 0.1 0.2 0.3 04 05

Marton Nemeth-Csoka DPG Spring Meeting 2021

Invariant Mass of (1% - yy) [GeV]
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Number of candidates

Number of candidates

10000 simulated MC-events T~ = u ~ n® (noCuts)

B all rec signal-taus| N = 67341
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First look, tau-reconstruction o

Belle I

— Sharp signal peak visible

— ~60% of signal can be
reconstructed

new single-track trigger

on tag-side: 1-prongs and 3-prongs
— high statistics

Marton Nemeth-Csoka DPG Spring Meeting 2021
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Cut on [n°— yy]-invariant mass (MC) QB%
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36-Cut: 0.1137 GeV < invM(x°) < 0.1503 GeV

2000 10000 simulated MC-events T~ - ~ n® (Std-n®-cuts) 1 9(%%0 simulated MC-events T~ - u ~ n® (Std-n®-cuts , n°-masscut)
\ SaussiansPolynomial it BN all rec signal-taus| N = 13489
A= 170407 .

o 1750 F = 0.13201 » 1750F B isSignal from MC-rec | N = 5580
9 ‘ - 0= 0.00623 Q
@ 1500 X0 = 358375 @ 1500
o | x1= -1369.3 e
© L X2 = 2.56955 o 2
c 1250 I B all rec signal-taus| N = 42135 c 1250
8 BN isSignal from MC-rec | N = 6146 8
O 1000 © 1000 F
(o] (o]
5 750 5 750 F
e} e}
€ 500 E s00f
3 3
pzd Z

250 250

0 0 1 1 1 1
0.0 0.1 0.2 0.3 04 0.5 0.0 0.1 0.2 0.3 04 0.5
Invariant Mass of (1% - yy) [GeV] Invariant Mass of (1% - yy) [GeV]
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Cut on [n°— yy]-invariant mass (MC) e
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. : 0
30-Cut: 0.1137 GeV < invM(n") < 0.1503 GeV
1500 10000 simulated MC-events T~ — u ~ 1 (Std-n®-cuts) 10000 simulated MC-events T~ -1 - n° (Std-n%-cuts, m°-masscut)
Gaussian+Polynomial fit: ‘ : Gaussian+Polynomial fit:
& 1600 [ A= 151146 i " 1400 - A= 1465.17
o) g U= 178534 o i p= 178582
w1400 . 0= 0.02040 W 1200 O e
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Cut on [T — un]-1nvariant mass (MC) %ﬁ

36-Cut: 1.7268 GeV <invM(t — un’) < 1.8448 GeV

: ) — -0 (0_ . .
116%(300 simulated MC-events T~ - u ™" (rm°-cuts, T-masscut30) — 50% of Slgnal can be

I all rec signal-tausfN = 5190
1400 - mmm isSignal MC-rec JN = 5028 reconstructed

1200 |

— almost all data is from

1000 - -
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400 |
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30-Cut: 1.7268 GeV < invM(t1 — un’) < 1.8448 GeV

a h

o Background is cut by *%

\ /

*MC-Data with background , before and after invM-Cuts*
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Cut on Event-Shape: Thrust o

Belle IT

o %x10" thrust
1 e zostiz + Taus have high momentum
12 e =o0giz87
N =43697
1.0 |
j - Thrust # 1 because of
08¢ neutrinos
0.6}
04t — Low-momentum B-Mesons
02} can be eliminated by Thrust-Cut

0.0 = .
0.65 0.70 0.75 0.80 0.85 0.90 0.95 1.00
thrust
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: 0 o
Summary: LFV decay T— UT o
Increased data due to single-track-trigger with 1-1-topology
2-body-decay with fully reconstructed final state
BB-, qgq-background

Cuts on invariant Mass, Thrust



