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Abstract

Fermilab experiment 789 studies low-multiplicity decays of neutral DD and
I mesons in a high-rate fixed-target environment, Preliminary results from

the 1991 run are presented.

INTRODUCTION

Experiment 789 at Fermilab was desipned
to measure Jow maltiplicity  decays of
mesons produced ana hipgh rate fixed tarpeet
envitonment, The exinting FGOL /15772 e
tomerer, which was used i previows expori
tent tedetect hadron and lepton pairs with
pood masa resolution and high rate capability,
wan stendicanthy aperaded Tor B89 (Fypare
1) o partienlar, o cadicon micraontrip vertes
apectiomeler amd g vertes tnpgper proce:

were mstalled. The o poals of the 17789

experiment are 1) to measure the B produc-
tion cross section at 800 GeV via the detee-
tion of inclusive 13 » J/ 4+ X decays, 2) to
search for charmless dihadron decay modes
suchas B vatn Ko, K'K [pp. The sen
sibivity Tor Lhese measurements clearly de
pends on the tate capability of the spectrome
Let and on the performanee of the gsilicon mi
crostop detectorn in this high rate environ
ment (which s similar to thase anticipated in
futnre SSC experiments). Preliminay peanlts
from analvais ol o fraction of the data taken
- the 1991 Tined tareet tan are presented in

thy papet.



Silicon
Vartex SM3 Analyzing
Spectrometer Station 1, lagnet

)

e |

i

L lectiomagnetic
Calorimeter

Ring-leaging
Cherenhov Counter

.- |.|
L r

Hadronic Calorimater

{
WAL

SM12 Analyzing Magnet z;tation 2 Station 3 Muon Detectors
Ir---1-- 1---%¢Y---J1-=--1-=--1=-=--1--=-1-=-~1---1
0 10 20 30 40 50 moter s

Figure 1

Ly il
i il
AR
i
£ R
Mll Buputil .ll |

E TS0 apparatus (plan view).

Figure 2. E78Y silicon spectronweter,

SUMMARY OF 15789 1991 RUN

During the 1991 run, an 800 GeV proton
beam was incident on one of several thin wire
targets, ranging from 0.1 mm to 0.2 mum high
and 0.8 mm to 3 mm thick. Sixteen silicon
microstrip detectors (SMD's) were positioned
downstream of the target Lo cover the angu-
Lar range from 20 mr to 6O inr above and be
low the heam axiz (Figpure 2). ‘'he silicon
deteetors, type I3 from Micron Semicondue
tor, have b« ham™ area, 300 gm thichneas,
The SMD s were oriented

tameasure either the ¥ (vertical) or the UV

and D0 g patch
coctdinaten (3 stereo angle). Signaly from
Nk silicon stogp: were individnally read oot
via Fermilah 128 channelbamplifier candstand
LB dva nmimator svnchromzed ta the a

celerator RE The dvaonneiated apnals wege

then transunted throngh A00 ol mal

ticonductor cable to coincidence registers. A
vertex processor?, which finds tracks in the
silicon detectors and selects events with de-
cay vertices downstream of the target, was
also implemented and functional. The use of
a thin target localizes the primary interac-
tion vertex and greatly simplifies the design
of the vertex processor, which only needs to
determine the decay vertex.

Two different settings of the spectrome
ter, which separately optimize the acceptance
tor charm or beauty decays, were nued in the
1991 vun. “Che chanm panning, served to chedk
the performance of the SMD'S and the ver
tex Lripgper processor, Inaddition, the ninec e
dependence of 1) mesan production wae meas
suted on bervllmm and pold tarpets, windh
Shonld provide infoomation velated to the ari
pin ob the /i

76 at the aame beam enerpy
!

Adependence abervedt an

The voptes
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Figure 3 Mass spectra for dihadron events reconstructed with varions assnmptions

for the hadron species. The arrows indicate the /) decay peaks.

trigger processor and the upgraded data ac-
quisition system enabled us to take up to 10"
protons per beam spill on a 1.5 mm-thick gold
target (4 MHz interaction rate).

For the beauty runaing, the spectrome-
ter was set at a configuration to accept both
By J/PN and B We
took data at 5 x 10" protons per pulse on

v h*h~ decays.

a 3-mm-thick gold target, corresponding to
a H0-MIz interaction rate, without using the

vertex LR er processor,
PRELINMINARY RESULTS FROM K789

Fipure 3 shows the diliadron mass spoectra
ohtamed from an analvsis of 22 10 % of our
charm data ample To ellectively reject the
diltvdron backproand, we require that both
trache o nat pomt back to the target, and
that the proper Iitetime i preater than 0.6
e

tound ta he hette:

The elliveney ol each alicon plane i
than 90 % and the i
pact parameter rewolution of = 30 g paves a
Jovertes teolution o I o typical D

cientn. More detals on the |N'||n||||a|ll(l‘ ol

the SMD’s in this hich rate experiment have

5, Information from

been reported elsewhere
the ring-imacing Cherenkov detector has not
yet been used for w1/ K identification, and the
plots in Fig. 3 are obtained by assigning ci-
ther pion or kaon mass to the hadrons. 1'he
DY »a'K DY v K'n, and DY, D°
n'n ,K'K decays are clearly visible in Fig.
3. Although the 12 mass resolution shown in
Fig. 3is 2z 10 MeV, more recent studies show
that a5 MeV mass resolution is obtained with
an improved ficld map of the analyzing may-
net.
Fipure 4 shows the dimuon mass spec

trum from
{

A preliminary amalysis ol o0 15
ool onr heauty data sample. Good sili
con trachs are requined for events shown in
Fie. A4, but no vertex euts are applied. Ap
proximately 10000 J/0 and 300 ¢ events
(FRTRN £ BN WY IR

event, the impact parameter ol both muon

ate abrerved, To eardh

track e requoed o he preater than 1H0

poand the decay vertes vorequited to he

Al Jeast S downetrearm of the tapet (4

men - e, oo ) Py afa) shewe that



a total of cizhteen events, six of them in the

J /¢ mass region, survive these cuts. These

4
3

[ I ST six events are considered candidate events
r_é'ooo E | for B -+ J/$X decays. lo estimate the
: r background which might be caused by silicon
e : [ tracking errors, we also select events with de-
. | cay vertices upstream of the target, namely -
5cm < Zyeper < - 7T mm. Fig. 5(b) shows
oo ; that this background is unimportant. More
, data need to be analysed before a more defini-
\W ' | tive b signal and b-production cross section
\ can be obtained.
' ! In summary, the K789 experiment ex-
o i | plores the feasibility to study b-physics in a
_. T TN e bt I high-rate fixed-target environment. Prelimi-
' A ’ ” o ‘(m) ” o nary results show that the silicon vertex spec-
trometer works well. Six B — J/YX candi-
Franre 4 Mass spectonm for dimuon events. date events were observed from an analysis of
7= 15 % of the dimuon data sample.
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