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I t is of interest to detect two types of 
di leptons (JUJU, and CJU) in the same experiment 
in order to compare rates, strange-particle con
tent , and other features predicted by Q C D . 
It is impor tan t to have positive m u o n and 
electron detection, as well as the ability to see 
strange particles and to measure the hadron ic 
final state in detail . These requirements have 
been satisfied by the "E-546 exper iment" a t 
Fermi lab which used the 15-foot bubble cham
ber, newly equipped with a two-plane E M I and 
filled with neon-hydrogen liquid for electron 
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detection (see Fig. 1). We chose 47 % (atomic) 
neon concentrat ion in order to resolve clearly 
Dal i tz and g a m m a pairs, p r imary Vees, and 
interactions close to the vertex. 

The exposure of the 15-foot chamber to the 
quadrupole- tr iplet beam ( 3 . 4 x l O 1 8 p ro tons) 
provided a high-energy (mean energy 90 GeV) 
neut r ino /an t ineut r ino beam with a charged-
current event rat io CC/CC^6/l. A t present 
we have analyzed 2/3 of our d imuon sample, 
in a to ta l of 326,000 pictures. We have 
restricted our events to those in which the 
two m u o n s pass t h rough b o t h planes of the 
E M I in time-coincidence (400 nsec). The 
requirement reduces our d imuon sample by 
abou t a factor of two , due to the limited geo
metrical acceptance of the two-plane E M I . 
The final sample will yield about 11,000 neu
t r ino and 2,000 ant ineut r ino charged-current 
events with two-plane E M I m u o n identifica
t ion. 

Applying cuts to the measured events, we 
find t ha t 40 opposite-sign d imuon candicates, 
9 fi~pC candidates , and n o candidates 
survive in 2/3 of the to ta l sample. These 
events were then measured completely in order 
to determine the m o m e n t a of all t racks. The 
" leading m u o n " was determined as tha t m u o n 
having the largest transverse m o m e n t u m with 
respect to the to ta l vector m o m e n t u m of the 
remaining tracks. We then designate 33 "neu
t r ino d i m u o n s " p+) as those with a lead
ing /u~ ; 7 "an t ineu t r ino d i m u o n s " (JU+JU~) are 
those with a leading / / + . F i g . 1. 
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§1. Backgrounds 

Previous backgrounds which limited the 
effectiveness of the one-plane E M I with the 
short-spill ho rn beams are now m u c h reduced. 
The two-millisecond spill of the quadtriplet 
beam has m a d e the d imuon r a n d o m back
ground negligible. The addi t ional absorber 
of the two-plane E M I provides a total of 8 
to 10 pion absorption lengths, so tha t the 
punch- th rough background of in-time back
ground meeting the C L 1 2 = . 0 1 cut is very 
small. The mos t impor t an t background for 
d imuons continues to be meson decay (TT->/J 
and K-^ju) within the bubble-chamber liquid 
and vacuum tank . For tunate ly , this back
ground can be est imated accurately from the 
measured leaving t racks (which include meson 
decays) and the k n o w n lifetimes. W e find tha t 
(due to the lower m o m e n t u m of the decay 
muon) 40 % of the n-p decays and 65 % of the 
K-ju decays are eliminated by E M I acceptance 
criteria. 

§2. Net Yield of Dimuons 

The net yield of d imuons , after subtract ion 
of backgrounds , is given in Table I for two 
different cuts on the m u o n momen tum. The 
net signal is not strongly dependent upon the 
m u o n m o m e n t u m cut. The signal is evident 
only for opposite-sign d imuons ; like-sign di
muons are accounted for entirely by back
ground. 

T a b l e I. D i m u o n c a n d i d a t e s a n d b a c k g r o u n d s . 
( M u o n m o m e n t u m > 4 G e V / c ) 

Even t s 0 4 0 9 
7z a n d K D e c a y s 1 . 2 ± 0 . 2 1 1 . 2 ± 2 . 2 5 . 0 ± 1 . 0 
P u n c h t h r o u g h 0 . 4 ± 0 . 4 2 . 4 ± 2 . 4 2 . 9 ± 2 . 9 

N e t s ignal - 1 . 6 ± 1 . 2 2 6 . 4 ± 7 . 1 1 . 1 ± 4 . 3 

The rate for opposite-sign d imuons has been 
calculated using efficiencies (acceptances x 
instrumental) determined for b o t h d imuon 
events and single-muon events. We use 
experimental da ta to compute these efficiencies : 
CC= 7 0 + 4 % , CC=76±4°/09 a n d / * " > + = 
5 2 ± 6 % . 

The rate of opposite-sign d imuons , relative 
to single muons , is t hen : 

R= 

R a t e ^ + N - ^ ^ - ^ ^ + R a t e ^ + N - ^ ^ ^ - X ) 
R a t e ( ^ 

= ( 0 . 4 3 ± 0 . 1 4 ) x l 0 ~ 2 . 

§3. Strange Particles Associated with Dimuons 

All of the V°s from the d imuon candidates 
and V°s in a subsample of 960 charged-current 
events have been measured a n d fitted. The 
pr imary vertex origin of the V° is unambiguous 
in every case; this is one advantage of the 
medium density neon. The result for the CC 
and CC events is as follows : 

V = 9 % ± 1 % ; V = 1 1 . 5 % ± 3 % 
Lt p 

bo th results being uncorrected for branching 
rat ios. 

The comparable result for the 40 d imuon 
candidates (4 GeV/c cut) is 5 V°s (3 K° and 2 
ambiguous K%/A°). Thus we calculate an 
uncorrected rate : 

5 ^ - > + V ° 
= 1 . 3 % ± 5 % 

40/^ ju+ 

which is only slightly larger t han the rate ob
served for CC (CC) events. 

If and ju/u events are assumed equivalent 
in strange-particle content , we are statistically 
compatible with C o l u m b i a - B N L E - 5 3 1 ex
perimental result (15/81), and 2.0 a lower than 
W i s c o n s i n - H a w a i i - F e r m i l a b - C E R N - B e r k e l e y 
cju E-28 2 result (11/17). 
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§1. Introduction 

The 3.7 m BEBC bubble chamber filled with 
hydrogen was exposed at the end of 1977 to 
the C E R N wideband neut r ino beam and 
285 000 pho tographs were taken corresponding 
to 1.1 X 10 1 8 p ro tons of 350 GeV on the target. 
A tota l of some 7000 charged current events 
are expected with visible energy _ E v i s > 5 GeV 
a n d m u o n m o m e n t u m Pf*>3 GeV/c. Results 
are presented here on a first sample of 4500 
charge current (CC) events. A major feature 
of the analysis is t ha t — 730 events which h a d 
a three-constraint fit to the reactions 

v p - » / / - p 7 r + + m ( 7 r + ^ ~ ) (1) 

with m=0, 1, 2 , . . . , were obtained. The 
External M u o n Identifier, E M I , consisted of 
two planes of multiwire p ropor t iona l chambers . 
A n outer one of 50 M W P C each of 3 x 1 m 2 , 
and an inner one of 6 chambers . The inef
ficiency was very small < 1 1/2%, ( 1 / 2 % from 
dead wires, < 1 % for accidental coincidences, 
negligible punch through) . The fiducial 
volume used in BEBC and its weight were 
19 m 3 and L i t , respectively. G o o d flux mea
surements were made which will al low us to 
give absolute cross sections. Some prelimi
nary results have been given in more detai l . 1 

§2. Cross Sections and Types of Reactions 

The variat ion of cross section with energy 
for mos t neut r ino channels is no t well known. 
F o r example in h a d r o n - h a d r o n reactions, the 
diffraction dissociation cross section is a con

stant fraction —1/5 of the inelastic cross 
section and rises monotonous ly with energy as 
in Fig. 1(a), bu t in neutr ino interactions it is 
no t known whether the diffractive cross section 
is again a constant fraction of the inelastic or 
if it is constant with energy as sketched in 
Fig. 1(b). Theoretical a rguments have been 
m a d e support ing bo th hypotheses. 

a) H A D R O N - H A D R O N k b ) N E U T R I N O - H A D R O N 

Fig . 1. See text . 

If the t rue multiplicity, i.e., the actual number 
of particles in the final stage, charged plus 
neutral , is known then one can study how the 
to ta l cross section ato% is built up . F o r 
had rons this is as in Fig. 2(a), bu t for 
neutr inos it is no t known—it could, for 
example be as in Fig. 2(b). This quest ion 
may be part ly answered by considering the 
variat ion of the cross sections of reactions (1) 
with m = 0 , 1, 2, . . . with energy. This is 

a ) H A D R O N - H A D R O N b ) N E U T R I N O - H A D R O N 

F i g . 2 . See text . 


