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Abstract : We 1 l present pre liminary resu lts from Ferrni lab 
Experiment 5 37 ,  which studies high mas s  dimuon production ( resonan­
ce and continuum) from an enriched antiproton beam . Mass spectra 
PT , xF plots are g iven . For compar ison with other experiment s , sister 
plots from a pion sample taken simultaneously with the antiproton 
data are shown . 
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1 . Introduction 

( a )  Beam 

This experiment (E-5 3 7 )  uses a tertiary beam specially con­

structed for high purity2 ) . The protons of the main ring hit the main 

target , a neutral beam is then defined , and sequentially a nega­

tive beamline is established , composed of n- from K0 and A decay 

and p from A decay . The experiment was run at an antiproton momen­

tum of 1 2 5 GeV/c . Typically for 5 x 1 0 1 2  primary protons on target 

we got a tertiary p intensity of 1 ; 5 x 1 0 6 for every p we had 

three negative pions . The beam partic les were tagged by two Cere­

ncov counters .  Typically running conditions gave us about one anti­

proton induced dimuon with M
UU

> 4 GeV every two hours . 

(b)  Apparatus 

We have built a large acceptance forward spectrometer shown 

in Fig . 1 .  We use three sets of Drift chambers (x , u , v ,  each) ups ­

tream of the Magnet and three sets downstream . The absorber used 

immediately downstream of the target is 60 inches of copper . The 

magnetic field integral is  2 7 • 6 6  KG .m .Three sets of trigger coun­

ters behind a total of 3 5 0  tons absorber define triple coinciden­

ces if the counters hit1 point to the general direction of the tar­
get . Two triple coincidencies from different quadrants form the main 

trigger .We also demand at least 2 counters hit at the level of the 

fine resolution hodoscope located immediately downstream of the last 

drift chamber . The momentum of the beam particles is  also measured . 
A "typical "  dimuon event is shown in fig , 2 ,  For 

a large part of the run we used a fast trigger proce.s sor f.5 )  bu make 

a quick invariant mas s  calculation . Thi s way we suppres sed all 

events with a dimuon mas s  less than 2 GeV , wel l  below the mass ra­

nge of interest to us . We gained a factor of 7 this way . Fig . 3 

shows our vertex reconstruction . for the c�iguration with 2 seg-· 

ments of thicknes s  4 .9cm each,of f.J target ,at -1 6 3 ' '  and -1 50 ' ' .  
2 .  Results 

I will report only on preliminary results taken with W tar­

get s .We have only analysed -+ of the data we have ta�en , because 

we just fini shed running the experiment a few weeks ago . Dimuon 

spectra are shown in Fig . 4a for pion induced events and in fig . 4b 

for p induced events . In both figures we can see a c lear � and � ·  
peak as  wel l  as  the high mas s  dimuon continuum . For the antiproton 

induced events we have about 3 0 0 0  events in the � peak and 1 1 0  

events in the continuum above 4 GeV/c2 • 



As suming an An . dependence of a= . 9 3 3 )  we can calculate the cros s 

section per nuc leon for � and � · prod_w:::tion . 

TABLE ( Resdnande production) 

o� (nb) <P�> (GeV/c) 2 
a�

' lg� 

p 5 2±1 . 1 . 2 3± . 0 3  ( 2 . 2± . 6 ) % 

n - 6 1 . 8± . 6  1 . 46± . 0 2  ( 3  . o±1 . ) % 

The ratio of the � production cross section from antiprotons and 

pions i s  0 . 8 4± 0 . 0 2 .  This number is consistent with that of the NA3 
4 )  1 do col laboration . In f ig . 5 we show the P'f CipT vs PT plots for 

antiproton and pion induced events , the solid line is a fit to the 
2 2 + . + form ( 1 +PT/11\jJ ) a with a=-9 . 8 - . 2  for antiprotons and a=-8 . 6 - . 1  for 

pions . F ig .  6 shows the do/dxp distribution , the solid lliine is a fit 

of the form ( 1 - l a-xp l ) B , a=o . ± . 1  and B=3 . 6± . 7  for antiproton induced 

events and a= . l l± . 0 1  and B=2 . 4 7± . 1 2 for pion induced events . Our pion 

datum is superimposed on the M2otot vs ;, world curve 5 > F ig . 7 and 

it is in excellent agreement with the other experiments . 

Next we present results from the sample of events with Mµµ> 

4 GeV/c2 . Fig . 8 shows the PT distribution for antiproton and pion 

induced event s . The l ine is  a QCD calculation of the Altarelli-Parisi 

type 7) using an intrinsic transverse momentum of < K�>= . 8 8 . The 

resulting cross sections are multiplied by an overall factor of 2 . 2  

for p and 2 . 5  for n- events .  Our datum ( 1  . 29 ± . 0 9 )  (GeV/c) 2 for <P1> 

of dimuons of h = . 0 2 8  is shown an the world curve ( fig . 9 ) . I t  is 

in rather good agreement with data from the Q ,CIP and NA3 groups . 

Our corresponding datum for antiprotons is <P�>= ( l . 1 6± . 1 5 )  (GeV/c ) 2
• 

The do/dxF d istributions are shown in f ig . 1 0  the line i s  a 

calculation according to the Dre ll-Yan model , using CDHS s tructure 

functions for the nucleons and NA3 structure functions for the pion� 

the cross sections then are multiplied by an overal l  factor of 2 . 2  

for p and 2 . 5  for n- . F ig . 1 1  shows the M3 do/dM vs IT curves for our 

two data samples . In f ig . 1 2 we have superimposed our pion data on the 

Q and NA3 data 5 > we see a remarkable agreement . We then turn to our 

antiproton data which are presented on f ig . 1 3  superimposed on the 
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NA3 data 5 ) ; it is  easy t o  observe a good agreement with a very simi­

lar K factor . Our very prel iminary mumper for the K factor is  2 . 2± . 4  

for p and 2 . 5� . 4  for n
- .Conc luding we believe that we have a working 

experiment , the data look nice , so far there are no suprises and we 

are looking forward to analyse the rest of the data . 
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Recons tructed vertex d i stribution . ( The oeak around -1 3 0 ' '  
corresponds to the events produced a t  the dump) . 
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For compari son our expe r imenta l  po int i s  shown with a l l  
ava i lable data from oth er exper iments . 
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