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Abstract

A search for the production of tau leptons in ep collisions with the H1 detector at HERA
is presented. A total integrated luminosity of 287 pb~! taken in the years 1994-2005 is
analysed, which includes recent data collected in the period 2003-2005 (HERA-II), where
51 pb~! of e*p data and 111 e~ p data were taken. Tau leptons are identified by using an
identification algorithm based on the search for isolated charged tracks associated to narrow
hadronic jets detected in the calorimeters, a typical signature of the one-prong hadronic tau
decay. In the region where the hadronic system (X) has a transverse momentum P >
25 GeV 3 events are observed in the data where the Standard Model (SM) expectation is
0.74+0.13 events.



1 Introduction

The preliminary results presented here are an update of the recently published search for events
with tau leptons and missing transverse momentum (P3) in HERA-I data included in the
paper on tau lepton production in ep collisions [1]. The selection is shown in table 1. This
search complements the observation of isolated electrons and muons in events with missing
transverse momentum [2], [3].
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Selection of = + Pss Events
Pglo > 12 GeV
Pp™ + PS> 12 GeV
|solated Jet
Preselection| £ — P. < 50 GeV
Vap/Ve < 0.5 (<0.15 for P&l° < 25 GeV)
Njets > 1
Pt > 7GeV
20° < O < 120°
Dtrack: > 1.0
Djet > 1.0
th;“ejcks =1
track
Final Py > 5 GeV
T+ Ppis Rjee < 0.12
Selection
Ap < 170°

Table 1. Selection criteriafor events containing an isolated 7 lepton and large P3ss,



H1 Preliminary Other
T + Ppiss H1 Data | SM Expectation || SM Signal | SM Processes
1994-2004 ¢t p Total 8 10.6 22 1.1+0:19 9.5 132
153 pb~* PX > 25 GeV 0 0.40 +010 0.24 1304 | 0.15 009
1998-2005 ¢~ p Total 17 135 24 0.9 F9-15 12.6 24
125 pb~* PX > 25 GeV 3 0.35 *0-19 0.19 7% | 0.16 010
1994-2005 e*p Total 25 24.2 +12 2.071033 222 +42
278 pb! PX > 25 GeV 3 0.74 1019 0.44 007 | 0.31 7018

Table 2. Summary of the H1 search for events with tau leptons and missing transverse mo-
mentum for the e™p data (£=153 pb™!), e~ p data (£=125 pb~!) and the full HERA data set
(£=278 pb~1). Theresults are shown for the full selected sample and for the subsample at large
P > 25 GeV. The number of observed events is compared to the SM prediction. The signal
(W decay into 7) and the background contributions are also shown. The quoted errors contain
statistical and systematic uncertainties added in quadrature.




t + PT"° events at HERA 1994-2004 (e'p, 153 pb'1)
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Figure 1. The hadronic transverse momentum distribution of 7+ Pss eventsin HERA e™p data
(£ = 153 pb~!) iscompared to the SM expectation (open histogram). The signal component of
the SM expectation, dominated by real W production, is given by the hatched histogram. Np.,.
isthe total number of data events observed, Ngy; isthe total SM expectation. The total error on
the SM expectation is given by the shaded band.



T+ PMss events at HERA 1998-2005 (e'p, 125 pb)
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Figure 2: The hadronic transverse momentum distribution of 7+ Pss eventsin HERA e~ p data
(£ = 125 pb~!) iscompared to the SM expectation (open histogram). The signal component of
the SM expectation, dominated by real W production, is given by the hatched histogram. Np.,.
isthe total number of data events observed, Ngy; isthe total SM expectation. The total error on
the SM expectation is given by the shaded band.



T+ P™ss events at HERA 1994-2005 (e"p, 278 pb™)

® H1 Data (prelim.) Npa:
=== Al SM N, 24.3 + 4.6

[ 1 Signal

Events
2,

-t
o

—|_|__7ﬁ_LIT

1 | I|
10 20 30 40 50 60 70 80 90 100
PX/ GeV

-t
Q

—h
QS
N

ofl | IIIIIII| | IIIII:‘IL | IIIIIII| ’Illlllll I TTTI
¢_ .
¢_

Figure 3: The hadronic transverse momentum distribution of 7+ Pss eventsin HERA e*p data
(£ = 278 pb~!) iscompared to the SM expectation (open histogram). The signal component of
the SM expectation, dominated by real W production, is given by the hatched histogram. Np.,.
isthe total number of data events observed, Ngy; isthe total SM expectation. The total error on
the SM expectation is given by the shaded band.



H1l -+ P25 candidate with large PX

Prss = 59 GeV  PL =14 GeV Py =51 GeV

Figure 4: Candidate event with an isolated tau and P*** containing a prominent
hadronic system X .
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H1l -+ P25 candidate with large PX
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Figure 5: Candidate event with isolated tau and P! containing a prominent
hadronic system X .



H1l -+ P25 candidate with large PX
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Figure 6: Candidate event with isolated tau and P! containing a prominent
hadronic system X .



