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SUMMARY

We propose to use a 300 GeV/c T beam incident on an
upgraded Fermilab MPS to éearch for new massive states decaying
into the virtually unexplored ¢Oﬂi and ¢0¢0 final states. The
¢°wi system is a baryonium and weak decay filter, while the
¢o¢o system selects (5§)c=+1 states which are inaccessible to

+ - .
e e experiments.

+

The ¢°w' system could reveal:
a. Charm,‘fﬁcg),Ato a level oB~40 nb
b. I = 1 vector mesons with 0%ZI violating decays to a

level 0oB~3 nb for 4 GeV/c2 mass
c. Exotic mesons consisting of four quarks. S
The ¢?¢° system could reveal:

C o, 0 : - ,
a. mn, > ¢ ¢ to a level 0B”8 nb °

b. wWe intend to explore the high-mass region for

Ny, ¢°¢o. The production cross section can be

estimated to be ~ 10 nb.

The MPS aperture is large enough to provide good geometric

2

efficiency for masses up to 10 GeV/c”™ in the restrictecd region y* |

= 0 where production is expected to be concentrated. A-, /

We request 1000 hours total testing and data-taking time.

The data triggers will be ¢O, ¢Oﬁi, and ¢o¢o.



A. Introduction

We propose to use a trigger scheme which utilizes the
unusual topological features of high mass ¢Oﬂi and ¢O¢o states.
The ¢Oﬂi system serves to filter out the great majority of
inclusive hadronic interactions at high energy. Requiring a ¢O
reduces the hadronic background by a factor of roughly 75. In
addition, high mass states decaying via the two-body ¢Oﬂi mode
impart substantial transverse momentum to the pion. The additional
requirement of pion transverse momentum > 900 MeV/c results in an
overall reduction factor of about 400 with respect to the
peripheral inclusive hadronic background. This filtér allows
for a sensitive search for new high mass states at the cross
section times branching ratio level oB of roughly 40 nb for
M >2 GeV/cz.

The ¢°n" system is an 0zI forbidden final state for the
strong decay of any quark-antiguark (ga) meson.1 Thus, the
existence of an ¢Oﬂi decay mode indicates either an OZI vio-
lating strong decav, a weak decay (e.g., Fi - ¢Oﬂi), or an
allowed decay of a multiquark state (e.g., azqz I = 1 baryonium
states). Hence, the large hadronic filter factor passes very
interesting types of decays with greatly improved signal-to-
noise ratio.

The decay mode ¢°¢° is a filter for (qa)

. . + - .
q = s,c,b ...l. Such states are inaccessible to e e experi-

C=t1 states w1th



ments. The sensitivity which can be achieved is comparable to
that from the only previously published measurementz. Given
that the measurement was at low energy in an exclusive channel
while this experiment is inclusive at Fermilab, one can improve
on the existing data set by two orders of magnitude.

One expects that high massvstates which are produced in pairs,
such as FF, are produced centrallyS, that is nearly at rest in the
CM system (y*'= 0) with a width in rapidity which is rather small.
Thus, it is crucial to have good geometrical'aCCeptance for the
kinematic region,y*éo. In addition, heavier states are produced
with larger transverse momentum (pt) than pions, . and their
two-body decays contribﬁte'additional pt.w The 1erge production
and decay angles necessitate a 1arge aperture system such as
the MPS (see‘Figure 3). | |

Previous studies of ¢° production at Fermilab energies
have been made with relatively small aperture systems or via
the u+u” mode. By using a large aperture system one ean study
the dynamics of ¢O production. For example, is the hidden
strangeness of the ¢o compensated for, and if so, is it locally
or globally compensated4?

One can estimate3 that > 50% of all F come from F*, and that
the only allowed decay is F¥*¥ - Fy. Utilizing the large calor-

imeter available at the MPS, one can improve on the sensitivity



to the F by roughly a factor of two. This improvement is due

to three factors: two narrow state mass plot cuts, good geometric
efficiency to detect the y, and good efficiency to detect the
other y from 0 - YY decay leaving only single photons. Hence,

neutral particle detection will be very useful.

Most of the apparatus for this experiment already exists
at the Fermilab MPS in the M6W beam. The addition of a few
rather coarse grained drift chamber planes would finish the con-
version of the MPS into a 10,000 PWC wire plus drift chamber
system with high rate capability. Two finely segmented Cerenkov

counters allow for unambiguous identification of kaon pairs.

1 =20 mb,

<n_ %> 8. The existence of a charged kaon pair in itself does

The scale of unwanted background is set by o

not provide a very substantial reduction factor, 0(K+K') =5 mb.
However, ¢O production is a small fraction of 0(K+K—)5'6,

a(6° » xTk7) /o (xTKT) ~1/20.

A crude pretrigger (o ~600 ib) will select a ¢O on the basis
of low Q value~(p; = CM momentum = 128 MeV/c) which implies a
small space angle. The MPS would be converted into a spectrometer
that would indeed deal with multiparticle systems by utilizing
sophisticated trigger electronics developed at Fermilab7. A

tight selection using five MPS PWC planes as a stand-alone

smart trigger system would constitute a final trigger (o ~15 ub).



Requiring a pion with Py >900 MeV/c causes only a minor.

loss of events for high mass, M >2.25 GeV/cz, states decaying

into ¢°ﬂi. Given that the background is peripheral, <pg> ~330 MeV/c,

this requirement provides an additional reduction factor of

roughly 5 in trigger rate. The resulting trigger cross section

implies that in a 500 hour run a sensitivity at least an order

of magnitude better than that from existing data would be achieved.

B.

Experimental Layout

1. Beamn

The beam will be'the M6W beah set for negatives at
300 Gév/c using the existing beam line counters. Beam
requirements are modest; using a 5 cm thick Be target, a
5 mm spot size anda few lﬂﬁﬁwfspill are sufficient,
2. Upstream Arm and MPS Magnet

The MPS has been described elsewheres. Basically, it
is a 10,000 wire PWC system giving charged particle track-
ing for Gx <160 mrad and ey <110 mrad, with a transverse

momentum kick of 600 MeV/c provided by a superconducting

48D48 magnet.

A schematic plan view of the apparatus is shown in
Figure 1. The incident beam is tracked in two PWC modules
which are not shown. Wide angle charged recoils are

detected via current division readout of a cylindrical PWC



with axial wires. Wide angle neutral tracks are tagged

in a series of lead-scintillator sandwich counters.

Small angle, charged éarticles are detected first in
the upstream arm of the MPS, consisting of ~5,000 wires.
The planes are X, X, u, V, Y, ¥ (A); u, v, (B"); x (B7);
x, y (B); and x, y, (C). Production angles are measured

to an accuracy of &Gx = *,25 mrad and dey = *.34 mrad.

The MPS magnet aperture is lined with cathode strip
chambers to determine the momentum of slow secondaries

which are swept away (YA, ?B).
3. Downstream Arm

The downstream arm consists of another roughly 5,000
PWC wires x, u, y, v, x (D, D7). At present these chambers
are followed by 8 spark chamber modules and small PWC planes
X, u, v, X (F). A reasonable upgrade to higher beam rates
would entail the construction of four planes of drift chanber,
X, u, v, x (DR). Outgoing angles are then measured rather
well, de;‘= 0.1 mrad, in the bend (x, z) plane. Hence,

momenta are measured to dp = % p2(4.? bl4 10"4 GeV/c“l).
+ o

. . . - + +,,-
Typical trajectories for w p = M+X, M ¢0ﬂ r ¢ * KK,

M= 4 Gev/c2 are also shown in Figure 1.
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which
<pt>

tral

where

and

4. Cerenkov Counters

Mass identification of forward tracks is provided by
N
two segmented Cerenkov counters, one with 24 cells (CA) and

~

one with 32 cells (Cg). U, will be filled with air and Cy
with helium. 'The pion thresholds are 5.75 GeV/c and

15.0 GeV/c, respectively, while the kaon thresholds are
20.5 GeV/c an& 53.6 GeV/c. These thresholds are well

matched to the kinematics of central production as will be

discussed later.
5. Calorimeter

Neutral particle position is determined by cathode strip
PWC. Particle energy is measured by a fine grained lead-
steel calorimeter which subtends the magnet aperture solid

angle.

Geometric Acceptance

Inclusive background was generated using the model of ref. 3
incorporates the general features of inclusive production;
increases with secondary mass, and production is more cen-
as the secondary mass increases.
: * *E_p
do _ A o D/(ymax Y Je t

C
dp (Mt + B)

2 2
+ pt + M

=
I

I

* . . o . .
Ymax maximum rapidity for a given M in the CM frame.



Background was assumed to be uncorrelated and all particles
decayed isotropically. The geometric efficiencies for back-
round were found to : = . = = g2 =

g nd to be EK 78, €. .62, E:KK,;r €xEo
and €¢ = ,72, €¢w = €¢€ﬂ = .45. The calorimeter aperture provides

.38

a good match to the magnet aperture.

The ¢°ﬂi signal was generated using the same form for the
cross section and assuming local compensation of guantum number,
i.e., M = 2 M¢ﬁ. The resulting geometric éfficiency to detect
all decay products (K'K n%) is shown in Figure 2. 1In Figure 2a
one sees that the acceptance is a weak function of mass, typically
€y = 0.6. In Figures 2c and 2d are shown the acceptances as a
function of laboratory rapidity for 2.0 and 5.0 GeV‘/c2 masses,
respectively. Clearly the large aperture of the MPS yields good
acceptance, typically €M~0.5, for y* = §. Note that if the pro-
duction distribution is not as central as was assumed, the quoted

acceptance will be a lower limit since €y ~ 1 rapidly as Yy

increases.

+
In Figure 2b is shown the probability that the 7 from the
¢0Wt decay will have Pigs >900 MeV/c. Since the background is
peripheral, do/dp 2ae—bpt, <p,> = 2/b ~330 MeV/c, e(p, > p -
(1 + bpt )e—bptmin =,03, while the two-body decay results
min
in large Py s this cut provides a useful background discrimination.

The probability rises rapidly with M and is >0.8 for M>3 GeV/cz.



Triggering

1. Pretrigger

Previously the MPS has been triggered either externally
using a calorimeter or internally using hit multiplicity
in the PWC planes. It is proposed to expand the trigger
capability of the MPS to encompass modern complex fast

logic decisions7.

The trigger scheme will utilize the unusual topological
features of high mass ¢Oﬂi states. Typical (ex, Gy) plots
for M =2, § GeV/c2 are shown in Figure 3. The parent par-
ticle is shown with Py = <p> = .9, 1.3 GeV/c and Yy = <Yy
for M = 2,5 GeV/cz, respectively. Subsequent seqﬁential
decays with 8* = 900 at all ¢* are also shown. Note that
the KK~ pair has a small opening angle in all cases. Note
also that the @Qﬂi coplanarity is not totally washed out by
the large production Py of the parent particle. These two
general features are confirmed by detailed Monte Carlo
calculations. For example, Monte Carlo distributions, for

- are shown in Figures 4a and

- 2 '
M = 4 GeV/c™, of GK and 8K+K

4b, respectively.

A pretrigger utilizing standard fast logic will be used
to reduce the number of events to be processed. The |
ingredients are an x plane of PWC (C) whose wires are "ORED"
into a variable width 32 element fast stand-along hodoscope
and the 5A Cerenkov, 12 cells across horizontally. These

cells are also of varying size in order to match the
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inclusive particle angular distribution. The pretrigger
would require two tracks within a hodoscope element which
matchs one of the Cerenkov cells. The associated Cerenkov

cell will be required in veto.

The pretrigger corresponds to an inelastic event with

two tracks of small opening angle, |6_. - 8x2|<40 mrad.

x1
These tracks are pions with momenta <5.75 GeV/c or kaons
<20.5 GeV/c or protons (negligible) <38.7 GeV/c. As given
in Table I an estimate of the pretrigger cross section gives

600 ub.

Inelastic reactions will be selected by requiring an
outscatter from a beam veto counter located downstream of
the MPS magnet. For 5 x 105 7 /spill incident on a 5 cm Be
target, the inelastic rate is 65,000 interactions/sec. The
pretrigger cross section of 600 pb corresponds to a rate of
~1700 pretriggers/sec. Hence, a 50 usec high level trigger
decision time will only result in a 10% deadtime loss.
Clearly, an error of a factor of two in the pretrigger rate

will not change the ultimate sensitivity appreciably.

2. High Level Trigger
The high level trigger has 50 microseconds to decide if
the pretrigger event was acceptable. First, the hits in

five planes will be encoded and stacked into a memory Bx,
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Bu, Bv, Dx, Dx'. The B planes will be rotated at +120°
angles yielding the simple algorithm for a track, Bxi +
Buj + Bv, = 0. Each i and j pair will be checked for a
valid k using the FNAL track finder subsystem7. valid

_ triples will be stored in a stack.

Simultaneous with the (exi, eyi) determination of a
track, momentum will be calculated. Since the 5 cm Be
target is an’effective fourth point on the track, the
track finder subsystem can again be used. Related track
segments upstream and downstream of the magnet should inter-
sect at the magnet centerline. This requirement leads to a
linear algorithm, aBx; = bej + D'xk. For valid matched
track segments the charge (gq) and momentum (p) of the track
will be computed and stored in a stack, (l/pqi) = c(Dxi -

Dxi) + d Bxi.

The logic modules to do threefold coincidence track
finding have already been developed and tested at Fermilab.
The MPS PWC data which is latched into shift registers by
the pretrigger will be immediately extracted and encoded
for the five planes. This encoding is experiment depen-
dent. However, beyond that level the logic is essentially
experiment independent and can be thought of as an extension

of standard NIM logic.
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The two track finding loops will yield (p, q, 8, ¢) for

each track. The two pretrigger tracks will have their mass
czlculated as MKK2 = 4 MKZ + p,P, [(xl - x2)2 + (yl - yz)%]/
L~ after first checking that'qlq2<0. A cut on MKK = M¢
will be applied. All other tracks will be searched through
for ptz = pi2 [}xiz + yiz)/LZ:incking the maximum. The
maximum track must have pt2 >0.8 (GeV/c)z. The efficiency
of this cut for desired events is shown in Figure 2b; it
ranges from ~25% at M = 2 GeV/c2 to ~100% at M = 5 GeV/cz.
Finally, noting from Figure 3 that ¢9wi coplanarity is not
completely washed out by the parent P, it will be required
that [(¢Kl + ¢K2)/2 - ¢W{>ﬂ/2. Taken together we calculate
a factor of 8 reduction in trigger cross section,

Tighter cuts will be delayed until offline analysis. The

efficiency of these cuts for desired events varies with M

from 0.2 to 0.9 for M= 2 to 5 GeV/cz, respectively.

The probability per pion to have Pig >0.9 GeV/c was
determined by Monte Cario methods to be .05. Since <nwi>~8
and €, = .63 the probability per inelastic event to have a
high P pion is 0.25. Since the ¢0 and ¥ are assumed to
be uncorrelated, the coplanarity cut removes % of all com~
binations. Thus, the high level trigger reduces the pre-

trigger events by a factor of ~40 down to 15 ub. This

trigger rate is sufficiently low, /OI =1/1300, as to

Gtrig

provide for a sensitive search for rarely produced states.
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E. Data Rates, Sensitivity

The pretrigger rate of 1700 pretriggers/sec is reduced by
fast decision logic to a final trigger rate of 40 events/spill.
In a 500 hour run a total of 7.2 million triggers will be taken,

with 480 events corresponding to 1 nb of trigger rate.

Monte Carlo results for the uncorrelated ¢v mass distribu-
tion are given in Figure 4. 1In Figure 4c is shown the ¢w inclusive
mass distribution for events passing thé geometric apertures and
the pretrigger cuts. The ¢7 mass distribution is shown in
Figure 44 for events which pass the final trigger cuts. Clearly,
the main effect of the final trigger is to put a low mass cut on
the ¢m mass by requiring M z 2.0 GeV/cz. The fraction of in-
clusive background within a 100 Mev/c2 mass slice is ~9%/100

Mev/c2 for M = 2 GeV'/c2 and <.3%/100 Mev/ci2 for M > 4 GeV/cz.

Clearly, mass resolution is crucial. Assuming decays in

the (x%,z) plane (worst case), M>>M¢, M and symmetric decays

'ﬂ"
one has:
2 _ 2 ' 2 _ 2
M® = M¢ (1 + pﬂ/p(b) + M'rr (1 + pq)/pw) + p“rrpc,b(exd) ex*n')
— 2f2— 2 2 2 2 — — = e —
amM = =5= /(p8*dp)* + (p*6d6)?, p_ = Py =Pr B,y =- 8., =29

Since the downstream angles are well measured, de ~(Apt)dp/p2

where Apt is the MPS magnet Py kick. Since Py = pé ~M/2
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ay~ X [/(Z}“)E + (--]1—-)2]d6
/3 Py M/2 X
‘Evalﬁating“this exéression using as_ as given previouslyvand”p =
the average value of the pion momentum £hrough the apparatus as
given by Monte Carlo results, one obtains dM = %15 Mev/cz, +45
Mev/c2 for M = 2, 4 GeV/cz. Note that this result is a lower
limit since the tracks will be 1-C fits to momenta, the K+ - K
trajectories can be forced to have the ¢O mass, and all trajec-

tories can be constrained to have a ¢ommon vertex. All of these

constraints will reduce the errors on the trajectories.

We assume also the uncorrelated mass plots given in Figure
4. Note that this is a lower limit since dynamical correlations
are known to be short range, i.e., low mass. Note also that
since dp o p2 one obtains a better result for the momentum by
measuring the two kaons, de ~ dp¢/4, rather than assuming that
the ¢O is measured as a single particle as was done above in
estimating dAM. Within *dM of M = 2, 4 GeV/c2 there is a cross
section of 400 nb, 40 nb. In 500 hours, this corresponds to
192 K, 12.2 K events. A 40 bump corresponds to ¢B = 40, 3.2 nb.
suppose B(M® » ¢°r¥  ~.04) then 0>1.0, .08 ub for M = 2,

+ -

>4 GeV/02 would o - be detected as a 40 bump. These are the
limits for a single mass plot resonance search over the entire
range of parent mass M. We will search for narrow enhancements,

2

. +
with good acceptance from 2 GeV/c” to 10 Gev/cz, in the ¢Oﬂ“
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mass plot with a cross section sensitivity of 1 ub for M = 2.0

2 .
GeV/c? to better than 100 nb for M>4.0 GeV/c” assuming B = .04.

F.

Search for Massive States

1. Single ¢°wi Mass Plot

For the single ¢oﬂi mass plot one obtains é 40 sensi-
tivity of 0B = 40 nb at the Fi mass. A reasonable branch-
ing ratio estimate for B(Fi > K+K‘wi) is "4%9 using a
constant matrix element model. In this case the limit for

a four standard deviation enhancement would be oy >1 ub.

It is difficult to evaluate precisely how stringent a
limit this might be. Previous searches using hadronic mass

. t + s .
plots in K7 were limited by uncorrelated hadronic overlap

to o, >40 ublo. By utilizing the small ¢° production cross

section that limit would be improved upon by an order of

magnitude.
Some beam dump results observing single m.uonslla and
prompt neutrinosllb’ ¢ give estimates of o ~10, 100 ub.

charm
Other experiments indicate that the central region is the

source of anomalous events, e.g., the p/m ratio rises

-

. * r + ., .
rapidly as y -+ 0. Data on MU~ e indicates that % harm

S *
~20 pb. Finally, data on the production of p, £, g, and X

(1420) using the model of Ref. 3 extrapolated to the D mass

. . 12 X
implies O charm A~ 10 pb™ 7. These data lead one to believe



~16~

that charm is centrally produced with a cross section of

at least 10 ub.

*E
* -
In the model of Ref. 3, caymaxz e P/ Yoy (___E_é),

where M is the minimum composite mass needed téMigéally con-
serve quantum numbers. In Figure 5 is plotted o vs M for
some measured particle yvields and a conservativé extrapo-
lation to the charm systems. This extrapolation yields

o5~7 ub and GF~2 b assuming all D* yield a D and all F*
yield an F. Note that this extrapolation is conservative

in that the yields of K, p, ¢, and ¥ are about an order of
magnitude above the prediction. Note that without local
compensation 0RO Thus, the single ¢0Wi mass search has
by itself a reasonable probability of finding the F meson

in hadronic interactions.
*
2. F - Py Search, Double Mass Plot

A comfortable increase in sensitivity can be obtained by

detecting photons associated with the F itself. The SU(4)
. 2 _ 2 _ 2 .2 2, 2 _ o2 2
mass relations MD M1T = MF MK and MD Mb = MF M g

imply M, = 1926 MeV/c?, M * = 2056 MeV/c’. Since both F

* * *
and F are isoscalar, F # Fnv. Decays like F - Fn, DK are
*
impossible by > 300 Mev/cz. Hence, one expects a narrow F

. . +
with roughly 100 % branching ratio to F7y.

Since MF* - MF = 130 MeV, one expect53 that a substantial
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fraction of the F arise as decay products of the F . Using

the graph in Figure 5 one would estimate roughly 75%. Thus,

50% is a reasonably conservative estimate. In Figure 6 is

shown GY Vs pY for yF* = 3.0 and 4.0. The phqton angles

are substantial indicating that a large apertu;e calorimeter

is needed for efficient detection. The indicated efficiency

is >0.5 for detecting the photon accompanying the F.

Also indicated in Figure 6 is the expected mass resolu-
tion of the Fy system due to momentum and angle errors.
Clearly, a 15 MeV/c2 bin would contain all the F* signal.

A single photon, unaccompanied by any other photon with
MYY o Mﬁo, with a mass MFY within %7 MeV/c2 of the F* mass
will be required. The large calorimeter aperture is also

. . . Q .
an aid in removing photons from 7~ decays, thus reducing

combinatorial backgrounds.

The requirement of MFY = MF* + 7 MeV/c2 leads to a
roughly 50 fold reduction in background. AssumingAhalf of
all ¥ come from F* and EY = 0.5 leads to a 4c0 senSitivity
of oB >23 nb or ¢ >0.57 ub. This result is a factor of
two improvement in sensitivity over the single mass plot

o+
¢ 7" search.

3. ¢O¢O Mass Search

As seen in Figure 5, a conservative estimate of Un is
c
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~7 yb. At lower energies in an exclusive reaction o
c

~60 nb has been reportedl3. Given that there is a large

increase of o with /s and that there is a large increase
expected in going to an inclusive search, the ahove esti-
mate seems plausible.

The pretrigger essentially requires a lo& mass KK pair.
Using encoded Cerenkov information one can require two
¢O's in the final state with the high level trigger. The
expected trigger rate of 2.5 ub is small with respect to
the main ¢Owi trigger.

The inclusive $o¢o mass distribution looks rather like
the ¢Owt mass distribution in Figure 4c with a suitable
shift in mass origin. The sensitivity is indicated in Table
I. Of the 2500 nb trigger, 28 nb is within * dM of the N

0,0, _
mass. Thus, a 40 bump corresponds to o B(n_>» ¢7¢7) =
c

8 nb. Assuming Gnc is ~7 ub then the n, will be observed in
this experiment if B(nc - ¢O¢O)Z 10"3.

Clearly, the sensitivity improves dramatically with mass
just as in the case of the ¢Oﬂi single mass plot resonance
search. Also, the apparatus has a large geometric acceptance

out to 10 GeV/,c2 mass. We will try to partition the data

into low mass {(flux "5 x 105/spill) and high mass (flux "5 x 106/
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spill). High mass data will have a raw sensitivity of ~5000
events/nb. Since the background level is unclear, no esti-

mate of the Ny, sensitivity is made.

4. Future Applications

We believe strongly that the technique of.ﬁsing sophisti-
cated high level trigger logic has many applications in
searches for rare high mass states. When the Tevatron becomes
a reality, for example, experiments to search for hadronic
production of beauty will become rather more feasible.l4
At 800 GeV/c using a T beam would take advantage of the
presumed rise in BB cross section with Vs and the fact that

pions are much more efficient at producing BB than protons.

A crude estimate of the cross section is o(v p - BBX) ~0.7 ub.

The basic decay is expected to be b - ¢ + s, so that
for example the decay sequence B° -+ D+W- followed by D+ >
K (nﬂf“%hould exist. In this case, with MB ~5 Gev/cz, the
topology of large Py ~M/2 ~ 2.5 GeV/c with an additional
kaon will provide very good discrimination against general
hadronic backgréund. Clearly, this example indicates that
the proposed’éxperimental technique will apply to several

interesting experiments.



-20-

TABLE I

Requirement Background Effect

‘None Gi = 20 mb ; OB

Pretrigger: 600 ub | .40B

2 tracks Cp with : g
opening angle ; ;
<40 mrad j i

™

High Level Trigger: i g M= 2 Gev/c2 M>4 GeV/c%

H
i

> | ?
My s cut poo .9 GeV/c | 15 ub | .090B .360B

!¢¢ - ¢W' > W/2

i
i
!

i $T mass plot ;M 2 Gev/c2 M>4 GeV/02 ; f !
within #dM of M : ; P

! ‘ 400 nb 40 nb :

| 40 effect : i OB>40 nb © 0B>3.2 nb

i

¢my mass plot 4 i
within +dM of F : 8 nb . .0220B |
40 effect i i OB>23 nb i

High Level Trigger: § 2.5 ub § M>2.8 Ge\?/c2

MKK cut, MKK cut | i .130B

$¢mass plot | 28 nb g 0B>8 nb
within fdM of M : {
40 effect
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FIGURE CAPTIONS

Schematic plan view of the MPS. Typical particle trajectories

— *
for m p > MX, M = 4 Gev/cz, P = 0. GeV/c, Yy = 0. Decays

tM

— *
° 5 K+K are in the (x,z) plane with 6 = 90" .

M+ ¢%nF, ¢

a. Geometric efficiency to detect K'K n° as a function of
¢owi mass.

b. Efficiency for having ptﬂi >900 MeV/c as a function of
¢oni mass.

c. Geometric efficiency as a function of ¢Oni lab rapidity
for M = 2.0 GeV/c2

d. Geometric efficiency as a function of ¢oﬁi lab rapidity

for M = 5.0 GeV/cz.

(0. Gy) plots for 7™ p + MX with Piy = <Pyy” - Decays M >

O

I

+ - *
¢°w" and ¢0 -+ K+K are shown for 90

a. M= 2.0 Gev/c2 b. M =5.0 GeV/c2

Kinematic distributions for 7 p » MX, M = 4 GeV/cz,

a. Ki lab polar angle

b. K K™ opening angle

¢c. Uncorrelated ¢Owi inclusive mass distribmtionsz all

particles passing system apertures,

d. ’¢0ﬂi mass with . >900 Mev/C
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Inclusive cross sections at 300 GeV/c¢ vs composite mass
assuming local guantum number compensation.

* .
a. (py, By) plot for F - Fy decay with ptF* = 0, —yF* = 3.0,

*
4.0. Also indicated are the 6 = 90° points, e,

_._yF*

and the MPS calorimeter apertures.

b. Py mass resolution vs yF*. --— resolution due to de

alone. -~ total resolution.
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