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Abstract

The reaction p + Fe>muons+ anything will be measured
to search for new states in the 3.0 to 25.0 GeV mass region
which decay into two or more muons. A beam dﬁmp me thod
will be used with a beam of 400 GeV protons at an intensity
of ~ 109 protons per pulse., In 300 hours of data
‘taking, new states with GRB~ 10'38 em? per nucleon
will appear as a 5 standard deviation effect (~ 25 events,

assuming ~ zero background).
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Introduction

The recent indication of the existence of a heavy
lepton(i) has led theorists(z) to "predict” new narrow
resonances which decay into';d)c'. We propose here(B)

& conceptually simple but extremely sensitive experiment
to see whether or not such states exist.

In addition, we will collect three and four muon
events, For example, such events could be caused by
particles, X , whose dominant decay is X>¥'Y¢/ .
Such states will also have decays of the type X AL o
Another example is a possible excited state of the A

*
whose dominant decay is JU 2 ['ALwhich will also have
3
decays of the type/b*%%ib .

he Technique
At 400 Gev,‘Y'C_;1u.6. Thus, any apparatus which is to

detect muon states produced at rest in the c. m. system
.must subtend lab angles of at least ¥ 68 m rad, The
proposed detector, Fig. 1, subtends?® 100 m rad, As an
example of the detection efficiency, particles produced

at rest in the c. m. system which decay into}CPThave a
detection efficiency of ~36%.

As indicated in Fig. 1, the detector is divided into

two halves. Each half consists of 10 scintillation counters
for triggering and 4 banks of drift chambers(h) for
measuring the muon trajectories(5). The detector has been

divided into halves in a way which allows a center vertical




b,

strip of the detector to be deactivated(é). This allows

‘for the suppression of backgrounds from unwanted low mass

pairs produce@ along the beam direction(L3X103 per pulse at

169 p/ pulse ) and from beam muons. For purposes of calibrations,
the center strip will be made active., During data runs,

events in which two or more (L 's are detected will be recorded

( ~ 300 per pulse at ~r107 p/ pulse).

Our past experience(5) indicates that the proposed apparatus
will probably be background limited(7) at fluxes of -109t1
protons/ pulse, We will run at as high a beam flux as possible
and plan to spend the first 200 hours of beam time optimizing
and calibrating the apparatus.

For an incident flux of 10° p/ pulse we estimate that a
new state withch-10'38 cm2 per nucleon will appear as a
5 standard deviation'effect. .

The mass resolution(3’5) of the apparatus is gM/M*-ﬁiO%.

&

"Reguirements

"We hope FNAL will supply: 1) the magnets;(s) 2) drift
chamber electronics for~ 600 sense wires; 3) fast electronics
for triggering and monitoring purposes; 4) a beam of variable
intensity between 107 and»ioio protons per pulse; 5) approximately
100 hours of FNAL-CDC-6600 time for checking the performance
of the apparatus; 6) Beam time: 200 hours tests and calibrations

and 300 hours of data,
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We will supply: 1) the drift chambers; 2) trigger counters;
3) data logging computer.

Scheduling

The experiment could begin as early as June, 1976. The
actual starting date will depend on the schedule for approved
experiments #411 and #413. ( Note: The detector proposed here
could also serve as an excellent /%,detector for experiments
#411 and #413, Thus, a meshing of this experiment with the

other experiments appears quite feasible,)




Footnotes

(1) M, Perl, et al., Lepton/ Photon Conf., Aug.,1975.

" (2) H. Harari, Lepton/ Photon Conf,, Aug.,1975

(3) This proposal is an update of a proposal called *"365F"
which was presented to the PAC by the Northeastern High
Energy Group, Mar.20, 1975. (see, Request for Additional
Accelerator Time, Fermilab Experiment #365, Northeastern
High Energy Experimental Group, Mar.18, 1975).

(k) Proportional chambers are also being considered.

(5) For a description of the beam dump technique, see:

G, J;.Blanar, et al., Phys. Rev., Lett. 35, 346(1975) and
G, J. Blanar, et al,, SLAC Topical Conference, July, 1975
(to be published). These references are attached to this
proposal,

(6) The actual width of this strip will be determined by the
backgrounds encountered, .

(7) We have taken good data at 10’ protons/ pulse with a
simular apparatus (EXperiment #365) which used spark
chambers as the detectors,

(8) The 2’x 2'x 10’ and the 3'x 3’x h’magnets are of the
"Genesis” type built for Experiment #3635,
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Measurement of /(3.1) Meson Production by Pions and Protons*t

G. J. Blanar, C. F, Boyer, W. L, Faissler, D, A, Garelick, { M, W, Gettner, M. J, Glaubman,
" J. R, Johnson, H. Johnstad, M. L. Mallary, E. L. Pothier, D. M. Potter, M. T. Ronan,
M. F. Tautz, E. von Goeler, and Roy Weinstein
Northeastern Universily at Boston, Boston, Massachusetts 02115
(Received 14 July 1975)

The production of $(3.1) mesons is reported for the reactions 7~ + Fe—~u* +p~ + any~
thing, at 200 GeV, and p + Fe—p* +1” +anything, at 240 GeV. For ¢ production, distribu~
tions in x =P, /Py, and P, are given. For x = 0.5, the ratio of the ¢ production cross sec-
tions in iron for pions to that for protons is found to be 7.4%2,0,

We report here results of an experiment car-
ried out at the Fermi National Accelerator Lab-
oratory (FNAL) in which enhancements are ob-
served in the dimuon invariant-mass spectra at
about 3.1 GeV, The reactions studied were

7~ +Fe-u*+u” +anything, Py=200 GeV, (1)
and

pt+Fe-yp’ +u  anything, P,=240 GeV, (2)
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where Py is the monocenergetic beam momentum.
We interpret the enhancements, whose widths are
consistent with the resolution of our apparatus,
as the (3.1) meson.’

The u-pair detector is shown in Fig. 1(a). The
i pairs were created at the front end of the first
iron (Fe) absorber. Muons were identified by
their traversal of 5.6 m of Fe, Muon momenta
and angles were measured using & 56-kG-m gap-
less magnet and associated wire-chamber system,
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ber; SC2 limits the vertical aperture to = 24 em. (b),(c) Dimuon invariant-mass spectra for Reactions (1) (pion

beam) and (2) (proton beam), respectively.

Events were recorded whenever there was a six-
fold counter coincidence, M0-M1-(M2-M3)- (M4
*M5), in time with a beam particle defined by
scintillation counters and hodoscopes (not shown).
The split-counter coincidence, (M2-M3)-(M4- M5),
required that there be at least two particles at
the rear of the magnet. For each event, coordi-
nates from the chambers, counter tags, and

pulse heights from counters MP1, MP2, M0, M1, .

two beam Cherenkov counters, and the final '
beam-defining counter were recorded.

The dimuon invariant mass was calculated from
the tracks measured by the spark chambers, un-
der the assumption that the dimuon was created
inside the first Fe absorber 12.7 cm from its

“front edge along the beam line. The muon mo-

menta and angles were reconstructed by taking”
into account the bending and energy loss of the
muons in the magnetized Fe spectrometer. The
proportional chamber was used only in checking
the reconstruction technique and the spark-cham-

 ber efficiencies for a subsample of the data,

The reconstruction process selected p pairs for
which the total charge was zero. This eliminated
= 2% of the 2 events. Also, in the horizontal -
plane projection, where there is no bending, each
muon track was extrapolated back to the region

of the production point. In this region, the tracks
were required to deviate horizontally from the
production point by less than 2.2 times the ex-
pected standard deviation. The standard devia-
tion, A, was calculated from the bending of the
muon in the vertical plane (muon momentum) and -
the expected multiple scattering of the muon in

the spectrometer.

(At 100 GeV, A=1cm.) This

requirement removed = 10% of the events. For

the accepted events, the distribution of the track
positions at the production point agreed well with

the distribution cal
the spectrometer,

culated from the properties of
Monoenergetic muon beams

with energies of approximately 100 and 200 GeV

were used to calibrate and check the spectrome-

ter and measure its resolution. Also, counters
" MP1 and MP2 were used to show that the con-

tamination of the y
upstream of the Fe

data from u pairs produced
is small and does not affect

the results significantly, (A 60-cm hydrogen tar-

get was centered 60 cm upstream of the iron.)
The dimuon effective-mass (MW) spectra ob-

served in 45 h of beam time are shown in Figs.

1(b) and 1{c). Only

reconstruction criteria discussed above and
which had a total laboratory dimuon momentum,
P,, above 90 GeV are plotted. These data are

events which satisfied the

TR
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FIG, 2. (a) x distributions for pion (4) and proton (J) beams., For additional details, see text., (b) P, distribu~
tions for pion [(4), times 10] and proton (0) beams, For additional details see text,

not corrected for variation of spectrometer ac-
ceptance with mass. In the interval 2 <M, <4
GeV, the mass acceptance is a smooth structure-
less functict of mass and varies by about +35%.
The low-mass regions of these spectra are pre-
sented as an indication of the overall u-pair spec-
trum and will be discussed elsewhere, The
dashed curves drawn in the region M, =3 GeV
represent the spectra calculated by a Monte
Carlo method which takes into account the resolu~
tion and detection efficiency of the apparatus and
assumes that all of the events in the interval 2.5
<M, <3.7 GeV, the y region, result from the
decay ¢—~u*+u". Inthe § regions, we observe
104 and 45 events in the pion and proton data,
respectively. An extrapolation of the data with
M, <2.5 GeV into the ¢ regions indicates that the
non-y contributions to the 3 regions are less than
20%. Since the agreement between the dashed
lines and the data is good, * we interpret the ob-
served enhancements as PE)— pr+ut,

The acceptance-corrected distributions in x
=P, /P, and dimuon transverse momentum, P,
are shown in Figs. 2(a) and 2(b) for the y region.
{In calculating the geometric acceptance, iso-
tropy for the decay ¢—~* + .~ was assumed.) The
golid lines are fits to the measured cross sec-
tions of the form

dPo/dxdP? « exp(=—ax - bP).

The results of the fits® are a_,=6.210.8 and b,
=1.6+0.2 GeV™' for incident pions, and a, =9.7

348

+1.6 and b, =2.2+0.5 GeV™ for incident protons.
We calculate that for both 7’s and p’s, the effect
of § production from secondaries produced in the
Fe is negligible.

We have compared the yields of y mesons per
incident 77, ¥,, to the yield per incident p, ¥,.
The ratio of the yields, R=Y,/Y,, is x dependent.
For x 20,5, R=7.4+2.0, where the quoted error
in R is dominated by the statistical uncertainty in
Y,. Systematic uncertainties in R are estimated
to be significantly less than the statistical uncer-
tainties and have been neglected. The fact that
R is significantly greater than unity suggests that
the mechanisms for y production at large x are
basically different for »’s and p/s. This differ-
ence may indicate that the antiquark in the #»”~
plays a critical role in § production,

For a total Fe inelastic cross section of ~0,7 b,
our data give, for x =0.5, a total inclusive cross
section for 7"+ Fe—yg~pu+ 1 of =85 nb, +50%,
where the error is dominated by systematic er-
rors. Previous results for y production by neu-
trons* of average energy 250 GeV from beryllium
gave the probability per interacting neutron for
n+Be—=y-u+pu Ix>0.32, as P(n)=0.43x 1077
{quoted error of a factor of 2). Our result for
protons from Fe for x =20.38 is P(p)=(0.59
#0.30) X 1077 in reasonable agreement with the
neutron result. The distributions in x and P,
for the neutron data also appear consistent with
our proton results, ‘

We thank the Northeastern University Computa-
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If all ¥ production were via ¢’ (3,7) production only
(7+ 4% of the yield in the ¢ region of our data would
be from ' (3.7)—p* +1”, This is based on the branch-
ing ratios from A, M, Boyarski et al,, Phys. Rev, Lett,
34, 1357 (1975), and J. A. Kadyk et al., Lawrence
Berkeley Laboratory Report No. 3687 {(unpublished),

Ipits to d’g/dxdp,’ xexp(~ b’ P.%) give b,’ =0.81£0,14
GeV?and ' =1,1£0.3 GeV"2

‘B. Knapp et al., Phys. Rev. Lett. 34, 1044 (1975).
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G. L, Blanar, C. ¥, Boyer, W. L. Paissler, D, A. Garelick*,
M. W. Gettner, M. J. Glaubman, J. R. Johnson, H. Johnstad,
M. L. Mallary, E. L. Pothier, D. M. Potter, M, T, Ronan,
M. F. Tautz, E. von Goeler and Roy Weinstein

Present:edt by M. T. Ronan

Northeastern University at Boston
Boston, Massachusetts 02115

I will describe measurements of ¢(3.1)(1) meson production by
pions and protons made by the Northeastern High Energy group at Fermi
National Accelerator Lab, FNAL, I will give ¥ production probabili-

ties per inelastic collision, distributions in XL = PLab/P and PL,

beam
and the ratio of ¢ yield per incident pion to that for protons as
measured in the reactions

T+ Fe = u+ +u + X at Pbeam = 200 GeV

p+Fe~u +u +XatP . =240 GeV
I will mention some features of the low mass region of our data. The
di-muon data were taken during an experiment by our group which

searched for charmed meson production in ﬁ‘p and pp interactions., I

will not describe thg charm search experiment at this time.

The experimenﬁ ias performed in the M2 beam line in the Meson
Lab at FNAL. The M2 beam is nominally a diffractive proton beanm sinﬁe
it views the meson area target at a production angle of 1.0 m rad;
however, by reversing the polarity of the bending magﬁets, an intense
T beam can be obtained at slightly lower energies. Beam hodoscopes
were used to measure the incident beam particle's momentum to
SpB/pB~ 0.2%, and its incident vertical and horizontal angles to
88 ~ 0.2 m rad. The beam spot at the target was 1/4" x 1/4" and the

*
Research supported in part by the National Science Foundation
under grant MPS570-02059A5.

' Sloan Foundation Fellow. ) -

$ 1Invited paper at the 1975 SLAC Summer Institute on Particle Physics.
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coordinates of the beam partiéle were measured to an accuracy of 1/16"
horizontally an@ 1/8" vértically. Beam parﬁicle identification was
accomplished using two threshold Cerenkov counters set on pions. The
beam part of the trigger included signals from beam trigger counters
;nd the absence of signals from halo veto counters. One of the beam
counters was pulse height analyzed,

The data I will present was taken in a total of 45 hours of beam
time. A 200 GeV negative pion {less than 1% kaon) beam was used for
25 hours at an intensity of ~ 6.0 x 105 per ~ .8 sec pulse. For the
remaining time we used a 240 GeV protpn (less than .5% pion). beam at
~ 7.5 x 105/pulse.

Tﬁe apparatus used for the di-muon experiment was a solid iron
i spectrometer shown in Fig. 1. The j-pairs were created at the front
end of the first iron (Fe) absorber. Muons were identified by their
trafersal of 5,6 m of iron, A 60 cm hydrogen target, not shown, used
for the charm search experiment was centered ~ 60 cm upstream of the
iron. The MP counters were used to determine the effect of upstream
interactions. Counters M0 thru M5 were the di-muon trigger céunters.
The first ~ 2,5 m of iron served as both target and hadron absorber,

A 3 m long gapless iron magnet, assembled and wound by us, was used in
conjunction with 3 magnetostrictivé spark chambers to measure muon
production angles and momenta, The proportional chamber was used

only in checking the reconstruction technique and the spark chamber
efficiencies for a subsample of the data.

The di-muon trigger required a six fold counter concidence,
MO.M1.(M2-M3) - (M4+M5) in time with a beam particle trigger. The fol-
lowing steps were taken to insure that at least two muons passed
through the apparatus: pulse heights 1 1/2 times minimum iomizing

were required for MO and Ml and a split counter coincidence,
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(M2-M3) " (M4.-M3), was required at the rear of the magnet. Furthermore,
iron was placed betweeﬁ the back trigger counters and between the
spark chambers to eliminate backgréunds due to single muons which
caused knock-on electrons. ﬁuring the actual running we checked that
Ehere was no observable accidental component in the ttigger. Also,
we checked that the biases on the M0 and M1 counters were set well
below the double minimum ionizing peak.

Alignments and magnet calibration were done using a W beam.

The M2 line is a two stage magnet system. In order to produce a i
beam, two collimators after the first stage were closed and the
gsecond stage was used to center the 4 beam on a hodoscope just in
front of the target, Thé momentum spectrumrused to calibrate the
iron magnet with 200 GeV muons is shown in Fig. 2. Superimposed are
points obtained with a Monte Carlo program which simulates events in
a méde] of our apparatus. The agreem2nt is quite good. The calibra-
tion was checked at other values of the muon momentum. The magnetic
field of the iron magnet was found in this way to be 18.5 Kilogauss.
We have also found from an analysis of our wide openiﬁg angle events
that the variation in average fiéld over the active region of the
magnet is less than 5%.

A study of the number of di-mﬁon events, corrected for detec-
tion efficiency, per incident flux for a sample of the data runs
checked the stability of the detector for the duration of the experi-
ment.

The dimuon invariant mass, M, was calculated from the tracks

b
measured by the spark chambers, assuming the dimuon was produced in-
side the first iron absorber one absorption length from its edge

along the beam line, at the point z = 76 cm in our coordinate system,

see Fig. 1. The muon momenta and angles were reconstructed taking

into account the bending and energy loss of the muons in the
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magnetized iron spectrometer.

Only u+u- events‘were selected, elimiﬁating:w 2% of the 2u
events. In the horizontal plane, where there is no bending, each
muon track was extrapolated back to the assumed production point. The
Aistribution of measured deviation at the production point divided by
the expected standard deviation, calculated using the measured momen-
tum of the track, was compared to a gaussian distribution, see Figs. 3
and 4, The discrepancy between the slope of .42 in Fig. 3 and the .5
one would expect for a gaussian distribution indicates an 8% error in
our calculation of the expected standard deviation which is probably
due to the fact that we neglected large angle Coulomb scattering. In
the analysis, the tracks were required to deviate by less than 2.2
standard deviations removing a~ 10% of the events. Note that we have
placed the cut at a pqint near where the distribution for the pion
beaﬁ data, Fig, 3, begins to deviate from the gaussian distribution;
this Aeviation is peculiar to the pion beam data and we believe that
it is due to a beam muon background.

For all of the data I will present we have required that the lab
momentum of the di-muon be greater than 90 GeV; this insures that our
acceptance for the events in the 3 GeV mass region is greater than
~ 15%. For a fixed mass the accepﬁance of the apparatus is a smooth
function of lab momentum, PL’ and transverse momentum, PL. In the
interval 2 < Mpp < 4 GeV, the mass acceptance is a smooth structure-
less function of mass and varies by about + 35%,

The dimuon effective mass spectra for the high mass region as
observed are shown in Figs. 5 and 6. The dashed curves drawn in the
region MDH ~ 3 GeV represent the spectra calculated by a Monte Carlo
method which takes into account the resolution and detection effi-

ciency of the apparatus and assumes all of the events in the interval
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2.5 < Mh“ < 3.7 GeV, the ¥ region, result from the decay § = u+b-.
In the ¥ region, we observe 104 and 45 eventsuin the pion and proton
data, respectively. Since the agreement between the dashed lines and
the data is good, we interpret the observed enhancements as
4.1 = '

We have used the proportional chamber to check thé source posi-

tion for the events in the ¢ region, 2.5 SMu < 3.7 GeV. We consider

]
only events which had a proportional chamber hit within 2 standard
deviations of the calculated trajectory for each track. The propor-
tional chamber hit and the position at the spark chambers were used

to obtain a better measurement of the trajectory. The distribution
of the z coordinate of the intercept in the horizontal plane of the
two tracks is shown in Fig. 7. The resolution is poor but the mean is
in good agreement with our assumed production point at z = 76 cm and
the r.m.=. spread is in good agreement with Monte Carlo predictions.

“We have chosen to present XL = /P and I:’_L distributions

PLab beam

corrected for the acceptance of the apparatus. To do this we wrote an
event by event acceptance routine which assumes isotropic decay of the
dimuon parent, neglects multiple scattering and uses a bend plane
approximation to track through the magnet. To check this routine as
well as to check all of our analysis routines we have generated Monte
Carlo ¥ events, let the muons multiple scatter and be accepted by a
model of the apparatus, then corrected the events for acceptance.

The resulting spectrum for a simulation of the XL distribution for

, proton initiated { events, the distribution with the steepest slope,
is shown in Fig. 8. There 1s reasonable good consistency; one can
see the effect of the momentum resolution. We have checked that in
all cases the disagreement between the best fit slope parameter and
the generating parameter is less than the statistical errors for our

measured slope parameters. Also, for the data, we have checked our
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wlbe .

fitted slope parameters against parameters obtained by fitting the
uncorrected data directly using the Monte Carlo program.

The acceptance corrected distributions in XL and P_L for events
in the { region are shown in Figs. 9 and 10. The solid lines are
fits to the measured cross section of the form:

dZO/dXLdPL%w exp(-aXL) x exp(-bPl)

The results of the fits are for incidents pions a_ = 6.2 + 0.8 and
bﬂ = 1.6 + 0,2 (GeV)wl, and for incident protons ap = 9,7 + 1.6 and
b, =2.2%0.5 (Gen) "L, | |

We have calculated using measured branching ratios of the
¢'(3.7)(3)that less than 7. + 4.% of the yield in the { region,
2.5 < MFH < 3.7 GeV, is from ¥'(3.7) = u+u-. From an extrapolation of
a power law fit to the low mass data we find ~ 5% of the pion data and
~ 3% of the proton data in the ¥ region is associated with the low
- mass region of our data, see Figs. 11 and 12. We are still analyzing
the high mass data, M@u > 3.7 GeV, and will try to understand the
mass spectrum of events associated with these events and possible
extrapolations into the ¢ region. We calculate using 7 and ¥ inclu-
sive spectra from Tp and pp interactions, fhe measured ¥ photoproduc-

(4)

tion cross section” ‘and our own measured pion ¥ production cross
section and XL distributions thatrthe background in our pion and
proton beam data due to secondaries is less than 6%. Using doubly
charged data (p+b+ ana p-u-), we find the background due to T and K
decay is less than 2%. We are presently analyzing muon beam particle
backgrounds but we believe this background to be negligible for the
proton beam data and less than 10% for the pion beam data.

Using the MP counters, see Fig, 1, we have determined that our

results are independent of whether or not we require a single =inimum

ionizing particle in the first counter. We chose not to cut on the
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MP counters to avoid possible biases. We calculate that ~ 5% of our
pion beam data and ~ 8% of our proton beam data may be associated

with ¥ production in the H_ target.

2
We use the observed number of produced {'s, corrections for
detection efficiency, acceptance and target-X cut losses to calculate
V production probabilities. At the present stage of anaiysis the
backgrounds appear small. We have not done any backgrbund subtrac-

tions. We calculate the probability of producing a ¥ per inelastic

. . . . . + =
interaction in iron times the branching ratio into ¥ W to be:
7

]

(1.58 + .79) x 10~

(.59 + .30) x 1077

B (V)
RO

, X' > 45

, X' > .375
where the errors are an estimated + 50% systematic error, and where

X =P _/ . We compare to the results of V¥

L Lab

il

we have used X' P
beam
production by neutrons on a Beryllium target(S)by calculating the
implied production probabilities and comparing at the same X‘min’ Foe
Fig. 13. We find good agreement in slope but a factor of 4 discrep~-

ancy in normalization.

We have compared the yield of ¥ mesons per incident ﬂ—, Y , to

"
the yield per incident p, Yp. The ratio of the yields, R = Yn{Yp, is
X'min dependent. For X' > .5, R = 7.4 + 2,0, where the quoted error
in R is dominated by thg statistical uncertainty in Yp. The fact
that R is significantly?greater than unity suggests that the mecha-
nisms for ¢ production at large X' are different for pions and
protons, This difference may indicate that the antiquark ih the T
plays a critical role in ¢ production,

For a total Fe inelastic c¢ross section of ~ .7 barns our data

gives for

i

TFe = § = M OB 109 + 55 nanobarms for X' > .45

it

pFe = § = ud OB = 41 T 21 nanobarms for X' > .375
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Using inelastic cross sections of 32 mb for pp and 21 mb .for Tp,
neglecting absorption of the § in the Fe nucleus (= 5% effect) and

(3)

using the branching ratio of ¥ into WM ~’‘we find

R -

cﬂN(W) ~ 48 + 24 nanobarns/nucleon, X' > .45

GpN(w)': 27 + 14 " " X' > .375
Extrapolating to X' = .14, assuming no break in slope, multiplying by
2 for production in the forward and backward hemisphere, we estimate
that the total ¢ production cross section in proton nucleon colli~
sions is =~ .54 + .36 microbarns.

In Figs. 14 and 15 I show the dimuon effective mass spectra for
all events, which satisfy the criteria discussed earlier, for the
pion and proton beam runs. These data are not corrected for varia-
tion of spectrometer acceptance with mass. 1 would like to point out

only a few features of the low mass, M < 2.5 GeV, region of our

b
data since we are still analyzing them. TFirst, there is a general
similarity in shape of the two mass spectra and an overall factor of
~ 2.5 higher yield by pions compared to the yield by protons even
though the data is cut at a higher X' for the pion beam data than for
the proton beam data (X'min is .45 for the pion beam data and .375 for
the proton). Secondly, there is a peak in the mass spectrum at

s 700 MeV which may or may not be entirely inclusive p® production,

We have corrected the data for acceptance in the region

1.2 < Muu < 2.5 GeV, see Figs. 11 and 12 and have found a M depen-
dence with n ~ 6 for both the pion and proton beam data. We have

also compared the yield per incident pion to that per incident proton

above the same Xv’m We find for X' > .5, R("/p) ~ 4.7 compared to

in’
R("/p) = 7.4 + 2.0 for the § region, These facts may suggest that di-
muons in the 1.2 < Mﬁu < 2.5 GeV mass region are produced by the same

process by which §'s are produced and that the basic interactions by
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"which pions and protons produce dimuons are similar but differ in
strength. VPinally, I would like to remind you that we are still
analyzing the low mass region and have not completely understood

apparatus effects in the measurement of these data in that region.
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