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Introduction

Standard Model 10718 — 10719
MSSM with R-parity violation 3.5 x 107°

Prediction is close to the limit existing in the literature

4.1 x 107% at 90% CL BEATRICE PDG
2.5 x 107% at 90% CL CDF

Further searches for D° — u™u~ decay are desirable
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The HERA-B Detector 4'/—91
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The HERA-B fixed-target spectrometer operates at the 920 GeV proton beam of the

HERA storage ring at DESY and features a vertex detector and extensive tracking and
particle identification systems (RICH, MUON, ECAL)



HERA

Method 4’/_91

Branching ratio computation relies on normalizing the number of events in the D° signal region to

the number of reconstructed J/¢¥ — utu~ events

Br(D® = p*p”) = b o es S Br(Jfd — pwhp”)
D

e N_ - number of observed D? events;
e Nj/y - number of observed J/p — ptu~ events;

® apoy/y) - efficiency for observing DY — putp=(J/¢ — ptp~) after applying all cuts
(including trigger cuts) except for those applied only to extract the D signal;

® ¢po - reduction factor for D® — p+u~ due to cuts applied only to extract the D° signal;

agg (/) " production cross-section per target nucleus for D°(J/4);

o Br(J/v — ptu~) - branching ratio of J/v — pTpu~
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Data Analysis
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Data Analysis
—oll

N N
10 MeV /c2 20 MeV /c2
25000 ; 16000 [ |
14 : 2 B (14 : 2
- D" region : L /1 region
ONg 14000 | :
20000 | T ;
e 12000 |
15000 - e 10000 |
T, 8000 |
10000 - - 6000 |
4000 |
5000 |- ! = .
Numpo ~ 0.93 M 2000 - Num j/, = 68990
oL 1 0\\\\\\\+ﬂ+
1.6 17 18 1.9 2 2.1 27 28 29 3 31 32 33 34 35
m(ptp~) GeV/c? m(ptp~) GeV/c?

one reconstructed primary vertex per active target wire
LErion > 0.01,x7, /d.o.f < 20, Prob(x2,,,) > 0.01, Prob(x2,.) > 0.2, Ntr, < 50

prim prim



HERA

Common cuts 4‘/_91

Common cuts applied both for “DY region” and “.J/1) region”

Xiraer/ dOL to suppress m/K decays in flight

Lprob to reduce fake di-muon events
track-multiplicity cut  to suppress multi-event pile-up
transverse momentum majority of pions and kaons produced

in pA interactions have small pr



HERA

Common cuts _’/_“1
B

10 M]ZV/CZ

blind analysis technique =00
Ny / VP/ V' 5 po 20000 |t . mﬂ"‘nﬂ’
Ny, - number of J/1) candidates T
Bpo - expected background 15000 |1 R

0 . 2 ”'"'..
D region (1.82-1.92 GeV/c?) ool 80 g o
sidebands:

sideband sideband
e 1.595-1.795 GeV/c? 00
o 1.945-2.145 GeV/c? ol - |

m(ptp~) GeV/c?
After all common cuts have been applied

e 238036 events in the “D° region”
e 46050 events in the J/1i peak
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Lifetime cuts 4i B“I

Cuts applied only for the “D region”

e impact parameter of the di-muon to the primary vertex
the distance between the primary vertex and the point of intersection of the di-muon
pseudo-particle flight direction with the xy plane at the z position of the primary vertex

o separation between primary and secondary vertices

(zsee — zpr)/\/agsec + agpr, zpr and zsec are the z-coordinate along beam direction of

primary and secondary vertices and o,,., 0z,, are their errors

o proper decay length
mc - L/p, m is the invariant mass, L is the decay length in the laboratory frame and p is the

reconstructed momentum of di-muon pseudo-particle
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Lifetime cuts

Three-dimensional optimization: NM% /Sensitivity

NMC _ pnumber of reconstructed D° Monte Carlo events
Sensitivity - the average upper limit obtained with the expected

background estimated from the D' sidebands and no true signal

e 110 ym for the impact parameter cut
e 7.0 for the separation between primary and secondary vertices

e (0.25 mm for the minimum proper decay length



Preliminary result

Mass distributions after applying all cuts
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Linear interpolation of the numbers of events in the sidebands

Newpeeted 1846 4 VI8+6 4 () 19 — .00 4 1.23(stat) & 0.12(sys)

background — 4 4

Since the background level is extracted from the data, systematic uncertainty on the background
estimation is related to the background parametrization and the fit technique used

Contribution from D — K*7~ /7t7~ decays in which both decay
products are identified as muons is estimated from Monte Carlo

“DO%egion
DO K+n— DO—spnta— < 1.8

Linear hypothesis for background shape is not significantly compromised
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From values of 2212 + 5 (653 ) and 38 3 4+ 13 (E743 )

0P = 28.1 £8.2 ub/nucleon (for whole zr range, 800 GeV)
0P = 30.2 = 8.8 ub/nucleon (for whole zr range, 920 GeV)

Prompt J/1 production cross section per nucleon

O'J/¢ = 357 + 8 4+ 27 nb/nucleon (920 GeV)
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Ncl aj/w

Br(D° — utp™) <
Tyt

Zi (Ni A?‘DO_aJ/w) apH0€Ro T 0

parameter value %
ag /o (1.23 £+ 0.03 £+ 0.06) - 102 5.5
T g/ 357 £ 8 &£ 27 7.9
Br(J/vy — pTpT) (5.88 £+ 0.10) - 102 1.7
a50€ 50 (2.38 + 0.17 + 0.24) - 104 12.4
7 10 30.2 + 8.8 29.1
carbon
| pmee | n
A '
Ny/tgmum 2430 =+ 60 2.5
Xpo — gy 0.065 = 0.036 12.3
trigger 7.2
MUON PID 3.4
RICH PID 1.7
total systematic error from all contributing terms 36.3
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Prelimenary result i “l
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To incorporate systematic uncertainties and background fluctuation into the upper limit, we adopt

the method of Cousins and Highland as implemented by Hill.

Systematic uncertainty, o psens 36.3 %
Number of signal events, ng 3
Expected background rate, b 6.0 £ 1.24
Upper limit at 90 % C.L., N 2.14

Upper limit for Br(D® — pTp~) at 90 % C.L.
without systematic errors 1.4 x10~6
Upper limit for Br(D° — utp~) at 90 % C.L.

with systematic errors included 2.0 x1076

Using the background estimate, our 90% C.L. sensitivity is 3.5 x10~
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Using the values of DY and J/4 production cross-sections published in

the literature we have set a preliminary upper limit
Br(D° — utp™) < 20x107% (90 % C. L.)

Our limit for D° — p* ™ decay is the best to date

In the case of strong R-parity violation in the MSSM the D° — ptpu~
branching ratio is at the level of 3.5 x 107°

The result constrains the product of R-parity violating couplings



