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ABSTRACT

First results from the MARK I detector at SPEAR are presented based
on 2.7 milnon S/ deeas. The g is observed in three modes, J/y — 7.,
(. — pp, yn* 7, and ¢$). Using the 44 mode, the 5. spin-parity is determined
to be 0=. The known radiative J /¢ decays J /¢ — 4f(f — =*=7), w'(s' —
7 xta), 4f(f = KYK™), 40(6 — KK), and (¢t — nK K arc observed
and their branching ratios fourd to be in agreement with previous measerements.,
In the J/¢ — 4K+ K~ mode a new state is observed at 2,22 GeV and in the
J /9 = 4vp° and mr¥x~ modes evidence for new structures near 1.4 GeV is
prescnted.
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DE 1. Introduction

The SPEAR energy range, explored now [or over a decade, has an enormons
amount of physics remaining to be studied in both strong and weak interactions.
Since the Crystal Ball and MARK T discoveries of new J /3 radiative decays
the area has become very topical in strong interaction physics. QCD supgests
that J/¢'s radiatively decay to two gluons and these gluons may form honnd
states or glueballs. This has generated a large amount of theoretieal interest.
In weak interactions, because the charged and neutral D lifetimes appear to be
diffcrent, there has been constderable interest io understanding why the naive
weak spectator models fail to explain this difference. Since MARK 1M will have 3
[arger data sample than obtained by MARK II, there may be unexpected results,
possibly as exciting as those in kaon physica. It may also prove as interesting to
examine with [arge statistics are decays of 1's, F's, ¢¥''s, and A.’s.

MARK Il is 2 general purpose magnetic solenoidal detector that was installed
in the West pit at SPEAR in July 1681. The initial checkout was completed in
the fall of 1021 and the first data run was done at the J /v in the spring of
1952, This was {ollowed in the {21l of 1982 by running at the ¢". In the spring
of 1983 the first balf of the running was again devoted to running at the J /i,
accumulating a total (18824 1983) of 2.7 X 10° produced J /¢y decays. During the
second half a run at the o allowed the accumulation of a totzi (1982+1983)
integrated luminosity of ~ 5800 nb~! or ~~45,000 produced DD pairs.

This report will describe the detector hardware, the performance of the de-
tector on known Jfy- decays, and will finally discuss new resulis on 5. decays
and radiative J /v decays. The results being presented are preliminary and are
based on znalyss completed in July 1083.

2. Apparatus

The MARK [l detector kas been designed to study ete™ reactions produced
at SPEAR.} The detector is shown in the transverse and axial views in Figs. 1

and z. The maio design goals were to achieve large acceptance for charged and
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DISCLAIMER

This report was prepared as an account of work sponsored by ap agency of the United Staies
Governmient.  Neither the United States Government nor any agency thereof, nor any of their
cmployees, makes any warranty, cxpress or implicd, or sssumes any legal habilty or responsi-
bitity for the accuracy, completencss, or wsefulacss of any information, apparaius, prodnct, or
process disclosed, or represents that its use would aot infringe privately awned rights. Refer-
ence herein to any specific commcrcial product, process, or service by irade pame, trademark,
manulscturer, or otherwise does oot necessarily constitute or imply its endersement, recom-
mendatlon, or favoring by the United States Government or any agency thereof. The vicws
and opinfons of authars eapressed herein do aot necessarily state or scflect those of the
United Siates Government or any agency thereof.
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neutral particles, high dztection efficiency for low energy gammas, good n/K /p
scparation by TOF and fine charged track momentuin resoluti: 2. The typical
events have relatively low multiplicities and charged particle mon.enta of several
hundred MeV.

The description of the deteetor will begin with the central section of the
drift chamber. The b('.'uﬁ pipc and inner detectors were desigued to minimize
multiple scattering. The Deryllium beam pipe is 0.4% r.1. thick, the first inner
drift chamber Is constructed of Aluminum covered foam shells and the inner face
of the main drift chamberi-‘is phenolic clad paper hexeell covered with Al foil.
The main function of the inner drift chamber is to provide a pre-trigger. It has
4 layers with 32 axial scuse wires per layer which are staggered by hall a cell
from layer to layer. The drift times in alternate semse wires in adjacent layers
provide a time sum signal, This is fed into a chronotron circuit which is gated
on SPEAR beam crossings to reduce the cosmic ray background and to provide

a low pre-trigger rate of 3-1 kHz from the raw beam crossing rate of 1.28 mhz.

The second section of the drift chamber bas 12 axial staggered scnse wires in
32 cells which are read out botn in time and charge. The high density of sense
wires 35 useful for dF/dz samphng and Vee reconstruction for Ky and A decays.
The disfdr information was not used for the J/y analysx presented in this talk.

"I'he third section of the drift chamber? has 4 axial and 2 stereo Jayers, Three
of the axial layers include charge division. The basic cell design has 3 sense wires,
two guard wires and five high voltage ficld shaping wires. This ceil structure is
repeated from 48 times in the 3rd layer to 128 times in the 8th layer. The drift
chamber solid angle coverage is 859 of 4x and the overall momentum resolution
as measured on p-pairs in the J /¢ data is 0,/p = 1.5% X \/l_-i-_pj pin GeV.

The TOF system® has 48 scintillators which are strapped on the exterior
of the drift chamber. EncL scintillator is read out by two phototubes through
tucite lightguides. The radial distance is 1.17 m and the solid angle coverage
is B0 of 4x. The thick scintillator {5 em} and the special design of the light
guide enable high TOF resolution. The overall resolution (o,) is 175 ps for
Bhabhay (J /1 — e*e™), 169 ps for u-pairs (J/yr — ™), and 189 ps for 7's




feom J /v — gz decays. The 7/K /p separation is displayed in a # vs momentum
scatter plot in Fig. 3.

The shower counter system .omsists of a barrel! and two endeaps. The
entire system is placed inaide the magnet coil to improve the low erergy gamma
detection efficiency. The total angular coverage is 94% of Ar. The shower counter
is a gas proportional tube Jead sandwich system with a single anode wire in a
grounded cathode cell. Eash anode wire is a high resistance stainless sterl wire
which is read out with an ADC on each end to measure enetgy deposition and
position along the wire. The energy resolution on ciectrons is o/ E = 17%/VE,
i in GeV, the ¢ angular resolution (o) is 6 mr on Bhabhas and the pesitisn
resolution {o) per ceti is 17¢ of the full wire tength (337 em).

Muon tubes mounted parallel to the beam axia (z-axis) on the exterior of the
magnet cover 642 of 4x. They are composed of two double sets of proportional
tuhes separated by 12.5 em of stesd plate. The ¢ position of the track is deter-
mined by hits in two averlapping tubes and the z-position by charge division on
the stainless steel anode wire. The resolution 10 2 is 155 of the fult wire length.
The myen tube position resolution is limited by multiple seattering in the magnet

steel.

The trigger system® utilizes hit patterns in layers 1, 3 and 5 to define drifi
chamber tracks. The number of drift chamber tracks required to trigger is se-
lectable by compnter control. The actual data taking trigger required I drift
chamber track and ¥ TOF hit, or 2 drift chamber tracks. The event rate at the
J /¥ was ~3 Hz and the real hadronic rate was slightly [ess then T Hz,

3. Performance Checks

The detector is studied with a variety of well known J /4 decays. The basic
analysis technigue is to kinematically fit events using the four constesints of
encrgy and momentum copservation (+C fit). Kinematie fitting substantially
improves the energy resolution for the ¥'s, and has been successfully applied to

events with up to five 7's and four charged tracks. If the decay includes a 2% or
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an 1, then an additional mass censtraint can be applied to the 57 system (5-C).
One difficulty is the presence of spurious photons, which are due to hadronie
interactions of charged particles in the shower counter. These can be removed
by ignoring showers near charged tracks. TOF identilication is required when
topotogies include kaons or protons.

The reaction J /¢ — x* 2 is studied with high statistica. The events are
stbjected to a 4-C fit to the hypothesis J/¢ — v+ 7~ resulting in 22k events,
A typical event is shown in Fig. 4. The Dalitz plot in Fig. 5 shows clear %1%,
pt 7™, and p~x% bands. The charged and nentral p mass plots are shown in Figs.
6(a), (b} and {c). The cfficiency detetmined from a Monte Carlo simulation is
487%%. The observed branching ratio, BR(J /¢ — ntx~a") =({1.494 22)x 1072,
is in agreement with Particle Data Table? wvalues. The ratio of the px tates s
BR(J /v — p"20) BR(J /v — p2=¥F) =.4061.04, which is expected if the J/y
has isospin 0.

The reaction J f1r — p%20 is very nseful to study the shower connter ~ detec-
tion efficiency and the 4y mass resolution. The x® from this decay is produced
essentially monochromatically at 1.45 GeV, and the v's from these decays have
an cnergy spectrum in the LAD frame that is flat from nearly 0 to 1.45 GeV. The
energy spectrum {LAB) and cos#y (x% CMS) sre plotted in Fig. 7. The angular
distribution is flat as expected for spin O decays except at cus?y=11. Those two
regions correspond to the 7's moving parallel and antiparallel to the 5% direetion.
In the LAD frame the forward going -y has most of the 7" momentum whereas the
other 7 has very low momentum. The energy distribution is flat to 100 MeV and
falls to 5075 at 50 MeV. This deray also allows a study of the 4 mass resolution.
Figs. &{a) and (b) are the reconstructed masses of the 70 using the 4-C fitted
encrgies and raw shower energies respectively. The mass resolution is a [actor of

three better with the 4-C fitted energics than with the raw shower energies.

The decay J/v — ~n' is studied in two decay modes, yf ~ g% and ¢ —
prta7{np — ~47). In the first mode a 4-C kinematic fit to J/yr — mrtr is
applied. Further cuts of mass(77]>200 MeV, to remove pr background, and
425 < mass{zT 7~ }<.025 MeV, to select events with p%s, are applied. The re
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sulting 9x* 5~ mass distribution is showa in Fig, 9(a). The fitted mean Is 057.+.5
MeV and the mass resolution {7} is 9.4 MeV. In the second decay mode a kine-
matie 4-C Bt to Jf¢ — 797 *x™ and 2 5-C Bt to J /vy = x5~ are applied.
The resulting mass{yya*x™~) distribution from the 5-C fits is shown in Fig. O{b).
The mean mass & 958%.3 MeV and the mass resolution o) la 5.7 MeV. The
branching ratio is BR{ J/¢r ~ /) = {4.6 2 .42{statistical) 3 .05{systematie}) %
10~3, Both branching ratios are in reasonable agreement with the Particle Data
Table® value of BR( J/¥ — 7') ={(3.6 £ 0.5) X 103,

These resalts demonstate that the MARK 1l detector performs very well
detecting and reconstrecting radiative decays. The efficieney for low enorgy 4
detection is very bigh, The masa resolution (a) achieved with econstraint fitting
is 8 MeV for #%s in p7 decays, 9 MeV for the ' in the 4p mode and 6.7 MeV in
the gx*n~ mode. The mass scile agrees to within 1 MoV with nominal values,
The measured branching ratios agree with published values, showlng that the
lurninosity and the Monte Carlo simulation are understood.

4. ne Resulta

Experimental Situation

The Crystal Ball experiment at SPEAR first observed the 1, in the inclusive
v spectrum in J/y and ¢ decays,? and obtained the following results,
m=29844+4 MeV
F=x12.444.1 MeV
BR{J /¢ — qm.)={1.27+.36)% 10~?

The observed hadmnic modes of the 5, have been rather sparse. Ia the
1 /¢ radiative decays, where tbe radiative 4 energy is low (E,=112 MeV), the
Crystal Ball'® observed 1846 events in the mode g, — gx*x~. In the ¢
radiative decays, the MARK U observed 3 events ia the mode 4. — pp, 8 events
in the mode g — 2K ¥ K5 and by combining these modes with ather badroaie
modes a signal of about 25 events was obtsined.!! There has been no spin-parity
determination for the g.

14
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MARK IIT Resolts

Three 5. decay modes from J /3 radiative deeays will be presented, J/p —
app, Jfv — pptaT, and SO — ¥4, Otber modes will appear in Pature

publieations.

In the pj in.de the aualysis requires TOF identification followed by 4-C'
fits to the hypotheses J/y — 4pp aod J /¥ — ypp. 'To remove spurious 4's
caused by hadronic interactions of the charged tracks in the shower counter, 4's
cluse to the p’s and §'s are excluded. Often the p's znpikilnte and produce a
large amount of hackground. Figure 10 is a typical event of J/¢ = 4pd. An
impa *ant background is J/i — a%pp. This is removed by excluding ovents
that fit to J/v — 979pp with myy =5 mye. After these preliminary cuts the g,
signal appears just below a large feed through of J/¢» = pp. This background
is remaved with a collinearity cut between the p and the p. The resulting mass
plot is shown in Fig. 11. The branching ratio obtained is BR(J /¢ —~ 4pe) X
BR(g. — pp) = (2.2 + .6+ .5) X 100, Using the Crystal Ball inclusive rate,
BR(J /Y — ~ne)=(1.27+.36) X 10~5, the n. branching ratio becomes OR(n, —
PP = {18 £ 09) X 10~2. This is very close 1o the rate observed for the direct
decay J/v — pp.12

The mode n. — grtx~ i3 observed with a large signal. The events are {1
to JFjv — vyt s~ and Jf¢ ~ anrta~. The mass(nr*x™) distribution is
shown in Fig. 12. The fitted mass is 2.067+.004{fit)+.01{zystematic) MeV. The
mass resolution (o) is 20 MeV. which is consistent with the detector resolution
as determined by Monte Carlo simulativn, The measured braaching ratio is
BRUJ fv — 2} X BRIn: — p=* 27} = 4.3 £ T(atef) + 1.3(ays)] % 1074,

The mode 5, — 06 is observed via the & decay to K+K ~. Figure 13 shows
a typical ~vent. The initial data scleclion required 4 charged prongs with tolal
charge zere and TOT ideatification for at least one K in cach oppasitely charged
pair. Alter requining that there is one @, it ia seen that the other recailing
K* K —pair also forms a d =5 shown in Fig. 14{a). Requiting that both K*+K~
pairs are ¢5 and then looking at the quaatity Epi.s (missing energy from the
WO &3P ogin, (Poissing morcentum froom the two 3's) as shown in Fig. 14(b), it is

16
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seen that the recoiling mass against the d¢ system could only be a 4. It should be
noted that neither £ /v — 2939 nor J ftér — a¢ is allowed by charge conjugation
invariance. The events are +C fit to J/v = 4K TK~K*K~ aad the resulting
¢ mass is shown in Fig. 15. A clear signal is observed at the 5, mass. The
eificiency of detecting J/# — 2065 as a function of ¢¢ mass is also shown in
Fig. 15. The branching ratio for the 5. is BR{Jfv — 9.} X BR{ne — ¢0) =
{1.244+.32) % 10~ Y. The fitted mass is 2.978 GeV and its widih is consistent with
the detector resolutinn. Due to kaon decays, the efficiency rapidly decreases to a
few percent in the mass region near 2 Gev” Therefare it is difficult to detetinine

if there is any structure in the region near 2 GeV.

The decay angles in the ¢¢ mode allow a definitive n, spin-parity determi-
nation."" =1 This test is analogous to the =° spin-parity analysis!® from the
reaction 7% — e¢*e~ete™. The useful decay angles (actually there are seven)
are ©,. the angle between the radiative v and *he e*e™ beam direction in the
LAB frame, 8,. the angle betweer, h» g, and one ¢ in the g CMS [rame, 6,4,
the angle between the & and the K* in the ¢ CMS frame, and x, the ang'e
hetween the decay planes of the ¢'s in the 5. CMS [rame. These decay angles
are plotted in Figs. 16, 17. 18 and 19. The lines show what is expected for
JP=0". The angles y and O+ are most sensitive for likelihood tests of JP and
are independent of the initial polarizaticn of the .. The event distributions are
proportional to 1+ 8 X cos{2y) and 1+ ¢ X Pa(Og+), where 2 and ¢ depend on
the J¥ and P> is the Legendre polynomial. The likelihood ratios for different L
relative to 07, assunsing lowest ! values, are summarized in Table 1.

JF=0" is prefered sverall as expected This is the first spin-parity determi-
ration of the o A more complete analysis will incluce a simul-aneous fit to all

the deray angles.
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Table 1. LikeEbood Ratios for # and ¢ Tests

JP Likelihood Ratio Likelibood Ratio
of 0~ to J¥ for # of 0~ to I for ¢
oddd nw ar
0¥ >108 1.7
el 3 5.7
o+ 2400 14

5. J/v Radiative Results

Physics Interest

Recently there has been much interest in J/¢ radistive decays. Quantum
Chromodynamies allows the existence of bound states of glzons or glueballs aad
the J/¢ radistive decays appear (o be an ides] place to look for such states.19
QCD predicts a large branching ratio for radistive decays by comparing the
calculated rates between J/y — ngg und J/¥ — ggg.!7~3? The caleulation
predicts,

T(J /¥ — 4+ hadrons)/T(J /4 — hadrons) == 10%

The known messured decays total ~1%. Coasequently, if QCD is correct
there should be a large number of J /¢ radiative decays via 2 gluons which have
ntot yet been seen. If there are bound states of £ giuons they should be isoscalar
SU(3) singlets with even C-parity. There are many models that prediet glueball
masses in the 1-2 GeV region and it is possible that their widths are narrow.
The mass spectrum may be very complicated due to mixing with other g3 states.
There may also be more complex bound states of 99§ 22! ar 930322 The
tbrust of this dizcussion is that any new states found in radiativc J /¢ decays are
ot considerable jcterest,



Experimental Siturtion

Recently observed states in radiative decays are: — KKx®%-H o . K%
and !11),26 and structures near 1700 McV in r)m.’fﬂ and plp? 8

In the K K 7 channel the iota has been observed to have a very large branching
ratio and Crystal Ball determined that the iota decays mainly via ox and jts spin-
parily is 07. Various mixing models have predicted that in analery to y', the
iota should have a large 4p® decay mode.

In the 55 channel Crystal Ball fivst observed the © but did not clearly sep-
arate the state from the I(1515). They did a maximum likelihood test on the
spin-parity of the © and found that JP=2% is favored over 0%, If the © is a
glucball there are predictions that it should be an SU(3) single! and should decay
to mx.

In the gxx channel Crystal Ball found a broad structure around 1.7 GeV but
set 2 limit ofv ¢, — grx. This may be in conflict with the previous observacion
that the iota decaya to or, hecause the § zlao decays to nrx.

MAREK HI Results

MARK I has siidied a large number of radiative decays. The prelimi-
nary results on the following decays will be shown: Jfy — 4xta—, 4KTK—,
0K gKg, wEKFKg, 1K+t K ™, 1160, and mrtz—.

The decay mode te yata~ is studied by spplying a 4-C fits to Jfy —
~x*z~ and removing p-pairs and radiative Bhabha (J /¢y — ~ete™) events. The
resulting mass{x*x~) distribution is shown in Fig. 20. The {(1270) is clearly
seen and feed through of pr decays appears helow 800 MeV, This feed through
occurs when one of the two 4's from the x¥ in the px decays is not detected
and the reaction is incorrectly fitted to Jfy» — 4xt 1™, There are possible hints
of structure above the {1270} but further analysis is required to remove more
background. The Dalitz plot in Fig. 21 shows the {{1270) band and the outline
of the pr feed through. The f{1270) peak is fitted with a nonrelativistic Breit-
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Wigner curve and the measured valuey are,

m = 1278 &+ 5 McV
I' = 155 4 15 MeV

These are ip agreement with Particle Data Table®? valyes.

The decay mode J /¢ — 4K+ K™ is obtained by reguiring 4-C fits and TOF
indentification. The mass{ K+ K ~) distribution is shown in Fig. 22. The & and
f'(1515) are clearly separated and there is evidence for a new state at 2.2 GeV
which hereafter will be named the £. The new state has a 7 standard deviation
signifieance. The Dalitz plot shown in Fig. 23 shows diagonal bands correspond-
ing to the three states. The states ere also vbserved in the mode J /¢ — 4K gK ¢
with lower statistics. Incoherent Breit-Wigner curves are simultanecusly fit to
the F(1515), the O, and the new state, the £. In the it the mnsses and the widths
of the ¢ and the £ are allowed to vary but those of the {f(1515) are held fixed.
The results are.

mB = l.Tlgﬂ: 6 GeV
re = .l]?:!:23 GeV

mg = 2.22 & O15(stat) & .02(eys) GeV
F¢ = .03 + .015(atal) £ .02(ays} GeV

The mass plot with the fitted curves is shown in Fig. 24. The £ width
appears 1o be aarrow in the KYK™ modz. To accurately determine the width,
the detector resolution is being examined in both the KYK ™ and the KgKg decay
modes. The branching ratios are,

BR(J /v — 1f') X BR(f' = KTK~) = (1.6 + .3(stat} + .35{sys)) X 1071
BR(//¢ — 78) X BR(® — K*K ™) = (4.8 £ .T{atat} + 9(ays)) X 10~
BR(J/v — 7€) X BR{(£ — K*K ™) = (8.0 + 2.0{stat) 4 1.68(sya)) X 103

The 1 is observed in three modes, =°K*K =, 2 K¥ K, and for the first
time ¢ :Kg. The mase plots are shown io Figs. 25(a), (b} and (¢). Using
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the 72Kt K~ mode the following valucs ate cbtained from a Rreit-Wigner fit to
the t,

m, = 1.46 £ .01 GeV
T, = .007 + .025 GeV
DBR(J/¢ — 1) X BR(t = s'K+K =)= [5.3 £ .6{stat) £ 1.9(sy9)]x 10~

The fit is shown in Fig. 26. The width is larger than the MARK I and Crystal
Ball values beeanse this analysis has no low mass cut on the K TK ™ mass. The
branching ratios of the other modes are under study. » 1l three branching ratios

together will enable a check of the ¢ isospin.

The decay J /¢ — ~6° is studied in the region above the 7', The events are
4-C fit to J /¢ — yyn*a~. Fig. 27 is a scatter plot of mass{,, 5+ 1) versus
mass(rtz). A large p® signal is observed in » band in the mass(z*x~). For
events with mass, 1.2 <mass{ Y5, 77 #7) < 1.6 GeV, the mass(z* 77) is plotted in
Fiz, 27(b). The p° is clearly seen for events above the ', Requiring the p® and
removing pr background, the resulting mass{4,, ¥~ 7 7) distribution is shown in
Fig. 28. The n' is off seale in the vertical scale of the plot. A wide structure above
1.4 GeV is clearly visible. Fitting two Breit-Wigner curves with one fixed at a
mass of 1.275 GeV, the following values are obtained, mass=1.425 + 014 GeV,
= .112 + .067 GeV, and BR[J /¢ — 71X (1.42)} X BR[X(1.42) — 4p%=— [7.4 ¢
2.2(slal) & l.3(sy3)]x10“‘5. The Breil-Wigner rurve with a fixed meass at 1.275
GeV yields an upper limit for possible decays of [{1270)— 75° or p{1275)— ~o°
of 1.9 1075 at 90%% C.L. Background izvestigations and a spin-parity analysis

of this structure are currently in progress.

J/v — mataT is studied with 4-C and 5-C hts. After fitting to the 4+C
hypothesis Jftp — yyyrtn~, the scatter plot of mass(+y7+7~) versus mass{~7)
is plotted in Fig. 29 with 3 entries per event. #7 and 5 vertical bands are
observed. In Figs. 30{a) and {b) the 4y mass is plotted. The z% and  mass
peaks are elearly observed. Cutting on the 5 peak, .475 <mass(~7}<.625, the
mass{yyx T 77) is plotted in Fig. 31{a). Cutting off the 5 peak, .4 < mass{y7) <
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4TS5 or 625 < wass{7y) < .7. the resulting mass(yyx* 2~} is plotted in Fig.
3t(k). This represents the combinatorial background signal. It is ftted with a
polypomial and most of this background populates the mass region sbove 2 GeV.
T obtain the real nx* %~ signal, a polypomial fitted to Fig. 31(b), is subtracted
from the events in Fig. 31{a). The resulting plot is shown in Fig. 31{¢). The
main structures are the o, a Lroad structure feom 1 (o 2 GeV and the 9., The
ovetall shape appears to be neitber a single Breit-Wigner shaped resonance nor
phase space. The approximate branching ratio of the entire siructure in the 1-2
GeV region s TX 103,

Applying a 5-C fit to the events, the Dalits plot of mass{nr*)2 vs mngs(yxr—)?
is shown in Fig. 32 for those events with 1< mass(ns*r~)<2 GoV. The plot
shows a clear peak in both modes at .08 GeV? which corresponds to decay of
the §. Hence the decay J/¢ — 46%x¥ is being observed, The mass(nr+s=)
is now studied with and without requiring the 4. Figs, 33(a), (b} and (¢) are
mass(gx* r—) distributions from the 5.C fit with no background subtraction.
The first one is with no cuts, the second with a “5 cut”, .93< mass(prt)<1.03,
and the third with an “anti & cut™, .93>mass{nx®) or mass(nx)>1.03. The
nrt ™ mass plot with the “& cut”, Fig. 33(b), shows no evidence for the t at 1,44
GeV. However there appears to be a structure at 1.38 GeV. The background is
not smooth nnd the shoulder around 1.3 GeV may be the D{1285). A conservative
limit that the iota cannot be larger thae the number of events at 1.44 GeV in
Fig, 33(b) yiclds the resuit BR{J /¢ — (] X BR{¢ = 625F)x BR{6% — gnE) ¢
LA 1D «f 9558 eonfidence level. The structure, approximately 50 MeV below
where the irta is expected, has been fitled separately to 1 and 2 reit-Wigner
cutves with the second resonance in the fit being fixed at the D{1285) mass and
width. The Gts ate applied to the events in Fig. 33(b). The fit to a single
Breit-Wigner cusve. shown in Fig. 34(a), yields the values, mass:=1.3404.011
GeV and "= .147£.036 GeV. The bt to two Breit-Wigner curves, shown in
Fig. 34(b). yields the values, mass—1.378+.004 GeV and F= .0274..018 GeV.
Further reductions of backgrounds in this mode are being studied 1o improve the
iotx linut and resolve the emerging strueture at 1.38 GeV.
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8. Future Outlock

The preliminary results presented here are itam only radiative. J /v decays.
Studies on J /¥ hadronic decays are also underway.

MARK I has accumulated ~6 pb"'l on the ¢¥ for producing neutral and
charged ['s. The present plans are to log another 8 pb=! an the ¢ {0 bring
the total integrated luminosity to 15 pb=1. MARK Il has accumulated 2.85
pb~ in total, heace MARK TIT should gain a factor of 5 in statisties over pre-
vious measurements. The D pbysics topies MARK INl expects to explore are 1)
measyrements of the ratio of semileptonic branching ratics D to D, 2) a possi-
ble dirwt measurement of the ratio of the Kobayashi-Maskawa matrix elements
V. 4/V s from the ratio of D— xeir to D— Kev decays and D— pepr to D K*ep
decays, 3] new limits on D®DO mixing using D® and DO tagged decaws, 4) a study
of the mechanism of hadronic weak decays from the relative yields of D— =x,
D— Kr, and D— KK, and 5) measurements of the isospin of ) decays. MARK
11f will later have the opportunity of searching for the F, and studying decays of
's, ¥y, and A5

Ob the horizon, perhaps by the Summer of 1984, there may be an upgrade
of SPEAR with the use of minibeta focusing at tbe interaction region. Little
modification of the MARK HI detector will be necessary. It is hoped that the
luminesity may be increased by a factor of three. This should have a very
importapt impact on the physics program ensbling, for example, the possibility of
producing 20 million J {1 events at SPEAR in 17 weeks of running. Consequently
MARK II} looks forward to pursuing apd producing interesting and important
physies in the next few years at SLAC.
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