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1. INTRODUCTION

The bb cross section at the SSC is predicled to be [-3 mb, and 1-3% of the p-p
interactions will produce a bb pair.! Based on the experience of the CDF collaboration il
has been established that the B — Jf4X modes can be found with acceptable background
levels in a hadron collider.

This paper reports studies of the efficiency for reconstructing Lthe decay BY — x¥n~
and of rejection of background due to bbh Identification of this decay mode is expected
to be more difficult than the B — J/¥X modes due to severe combinatoric backgrounds.
Nonetheless, Lwo aspects of B decays will make it possible to extract the B} — r*x~ signal
at a hadron collider. The relatively long lifetime of the B meson allows the vertex for the
decay By — mtr= to be easily isolated from the primary vertex. In addition, the pions [rom
this decay have the maxiinum momentum of daughters from any B decay and so are more
readily separated from low- Pr hadron hackgrounds,

The results reported here are hased on detailed simulation of pattern recognition in
vertex fitting using inforination from a silicon vertex detector. However, the separate issue
of track pattern recognition is not addressed, and it is assumed that detector hits are all
properly associated with tracks, A study that combines the issues of track and vertex paltern
recognition has heen reported in Ref. 2,

2. DETECTOR PARAMETERS

We simulated a vertex detector that consisted of 3 coaxial silicon barrels and 33 silicon
disks normal to the heam, 21 of which were interleaved with the barrels, The vertex detector
surrounded a beryllium beam pipe. The detector is symimelrical about z==0 with the central
21 discs spaced uniformly in length and the rest uniformly in pseudorapidity with | y |<5 .
The simulated detector has been described in more detail in Ref. 1.

3. EVENT GENERATION

Based on previous experience we have concluded that the main source of background
for this decay mode comes from other B decays, and not from winimum-bias evenls or



chasm decays. [SAJET was used to generate 1,040,000 bb events al 40 TeV center of ass
energy.* The detector simulation-package GEANT was used to track and decay the particles
Laking into account multiple scattering, nuclear interactions, and electromagnetic cascares,
Roughly 2% of the ¥ events contained BY mesous: these were {orced Lo decay to ntr~,
The detector simulation contained a heam pipe, a silicon vertex detector and no magnetic
fiele. The simulation was run on Intel I"8C:/8G0 processors at 1. Pennsylvania and Lhe 55
Laboratory.® U to 16 independent processors (nodes) were used sitmultaneously.

4, VERTEX RECONSTRUCTION

Only charged tracks with ail least three hits in either the barrels or the disk detec
tors were used lor vertex recoustruction. A hit was defined as a track intercepling a silicon
deteclor at an angle of incidence < 55° Tle hits were smeared with Gaussian errors hased
on angle dependent resolution.® A straight line was then fit Lo the hits lor each track return-
ing a slope, intercepl. and ervor matrix based on an estimate of multiple scaltering. The
momentwn of the particle was assumed known due to an outer detector (nol simalated},
Fitted tracks with a Pr > 0.6 GeV/c and | y | < 4 were passed on lo the C'ILRN program
libravy routine VERTEX. All selecled tracks were initially fit to (he livpothesis of a single
vertex and those conlributing a \? > 3 were excluded from Lhis vertex, In the next iteralion
this set. of previously excluded Lracks were considered Lo come [rom a single vertex and the
whole procedure repeated until no nore vertices were found. All secondary vertices with two
appositely charged tracks were cousidered as BY — n*r~ candidates.

5. ANALYSIS

Only 11% of the true BY —» mtr~ evenls passed the inital set of cuts and Lhe vertesing
algorithm described above, after which three additional cuts were used:

1. The closest-distance-of-approach (DA} cut, where CDA is the dislance helween he-
Lween the reconslructed primary vertex and the three-momentuwm of the BY . Where
(DA is required to be < 0.01 cm.

2. The vertex-separation cut [ S/A5), where S is the two dimensional displaceinent of the
fitted vertex from the beam and AS is the error on this quantity. S/AS is requried to
he >15.

3. The track-Pr cut. This cut was on the Py of both the charged tracks from the secondary
vertex, % is required to he >1.75 GeV/e.

The efliciencies and the background rejection of each cut is shown in the table given helow:

Table 1. Efficiency and Background Rejection of the C'uts.

CUT EFFICIENCY | BACKGROUND REJECTION
Pr =175 GeV/c 6T% 93%
C'DA<0.0lcm 95% H0%
S/AS > 15 48% 9%

No background remains in & £0.25 GeV/c? window about the B mass, alter all cuts
are applied. Assuming a branching ratio of 107* for the decay B} — x¥r~, we calculate a
signal-to-noise ratio of greater than 1, at a confidence level of 40%.
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8. CONCLUSIONS

We have studied the feasibility of observing the decay mode BY — 7+x~ in a hadron
collider such as Lhe SSC, using the ISAJET Monte Carlo and GEANT detector-simulalion
package. The large combinatoric background lrom other B decays was the main concern.
After cnts, principally on secondary-vertex quality, we achieved an efficiency for finding

7 — m¥r” decays of 4% and a signal-to-uoise ratio of > 1.0, 90% CL. This sinwlation
indicates that the S5C collider envivonment provides an opportunily to delect a large sample
of B — rtr.
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