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wi th  t h o s e  produced i n  o t h e r  r e a c t i o n s  as f u n c t i o n s  of t h e  energy. The 
0 
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1. IKTRODUCTION 

0 Pre l iminary  r e s u l t s  a r e  presented  f o r  i n c l u s i v e  y, Ks and A produc- 

t i o n  i n  TI-p i n t e r a c t i o n s  a t  100 GeY/c. The d a t a  come from a  50 000 p i c t u r e  

exposure o f  t h e  30" hydrogen bubble chamber a t  t h e  Fermi National  Accelera- 

t o r  Laboratory. About 10 400 events  were found a f t e r  scanning t h e  f i l m  

twice. All events  were pre-measured and then  measured automat ica l ly  on 

t h e  CERN HPD. Some 37% of t h e  events  were remeasured. 

The measurement r e s u l t s  were processed through t h e  s t andard  CERN geo- 

metry and k inemat ics  r econs t ruc t ion  programs. 

This paper i s  based o n  633 v O ' s ,  re2resenr ing  abo.dt 4 C %  of the  f i n a l  

s~.2ple of vo's. 

About 20: of L'ise VO's f a i l s 5  51.2 k l r .emszi~~a1 recc;r;str.dctian. 17c;r t h e  

o t h e r s ,  c u t s  wcre made i n  the  r econs t ruc ted  e f f e c t i v e  mass squarfd  of the  
0 

V ' s ,  t h e  d i s t a n c e  from t h e  primary ve r t ex  and t h e  average t r a n s v e r s e  ~omentum 
0 0 

o f  the  V -decay products  with r e spec t  t o  t h e  l i n e  of f l i g h t  o f  the  V . 

The f i n a l  sample a f t e r  c u t s  c o n s i s t s  of 223 y ' s ,  102 K:, 60 I? and 4 n. 
A d d ~ t i o n a l  26 ambiguous v O ' s  were c l a s s l f i c d  w ~ t h  equal  welijht a:nong 

t i c  non-ambiguous hypotheses. 

Correc t ions  were made f o r  n e u t r a l  decay nodes, f o r  conversion and de- 

cay o u t s i d e  t h e  chamber [ I ] ,  f o r  t h e  f a i l e d  events  and f o r  t h e  c u t s  appl ied .  

The r e s u l t ~ n g  average weights f o r  t h e  Y ,  KO and A ' s  a r e  67.4 ,  2.79, 

and 2 . 8 6 ,  r e s p e c t i v e l y .  

2. CXOSS SECTIONS - 

l l ~ c  t o t a l  c ross  seckion a t  100 GcV/c found  i n  tllis cxpcri.menh i s  

24.1 t 0.5 mb, obta ined  from scanning s t a t i s t i c s  f o r  events  and f o r  bcsln 

t r a c k s  i n  t h e  bubble chamber. This  is c o n s i s t e n t  w i t h  t h e  va lue  of 23.96 + 
0.14 r e c e n t l y  given by Carro l  e t  a l .  [2 ] .  

- 
The c r o s s  s e c t i o n s  f o r  inc lus ive  y, K:, A and A production a r e  118.2 i 

7 . Q ,  2.43 + 0.23, 1.6 2 0.20 and 0.22 + 0.05 rr,b, r e spec t ive ly .  Assuming 



t h a t  a l l  Y ' s  observed come from n o ' s ,  t h e  inc lus ive  no production cross  

s e c t i o n  is 59.1 +- 3.9 mb. These c r o s s  sec t ions  a r e  compared i n  f i g s .  1-4 

with va lues  repor ted  a t  o the r  energies  f o r  d i f f e r e n t  inc iden t  p a r t i c l e s  [3-51. 

In  f i g .  1 it may be seen t h a t  t h e  no production c ross  s e c t i o n ,  o(no) , 
i n  n-p r e a c t i o n s  is always below t h a t  f o r  pp reactions and t h e  r a t i o  of  

these  o(nO) is approximately equal t o  t h e  r a t i o  of n-p t o  pp t o t a l  i n e l a s t i c  

cross s e c t i o n s .  

0 The Ks productions c r o s s  section,U(Kg), shown i n  f i g .  2 is higher f o r  
- 
ii p than f o r  pp c o l l i s i o n s  a t  low energies  ( a 3 0  GeV/c), because of  thres:i- 

. - 1  .,"r.C.. - . .. .. & . .~ . . . . .  ,,>:~. 139 ~ ; ~ . x / / , - ;  ~~L,.j,.;:21Jcr, .:(i,.':: :,>?- .. ,., c , ~ , ] ~ ~ ~ . ~ ; ~ . ~ , ~ . ~  2 : ;  !:.~.L<,.; 8-!.~::. 

="- - -- pp, e:e r s t j o  again bei.ng zppro:iinlately the r a t i o  of t h e i r  respect ive  

~ ~ : .~ . > . . \  ... ;tic , C < ~ C  ;-: 

I n  f i g .  3,  O ( A )  f o r  n-p i s  con1parab1.e w i t h  t h a t  f o r  pp at-. ivri encr- 

g i e s ,  where threshold  e f f e c t s  a r e  important ,  b u t  f a l l s  below t h e  pp va lues  

a t  100 GeV/c, being approximately h a l f .  This  r a t i o  could be considered t o  

be t h e  r a t i o  of t h e i r  r e spec t ive  t o t a l  i n e l a s t i c  cross  s e c t i o n s  b u t  it may 

be more c o r r e c t  t o  consider  it a s  belng a r e f l e c t i o n  of t h e  f a c t  t h a t  t h e r e  

is  only one i n i t i a l  baryon i n  n-p c o l l i s i o n s  and two i n  pp c o l l i s i o n s  (it 

nay be noted t h a t  anti-lambda production i s  very smal l ,  and hence t h e  lambdas 

produced a r e  almost e n t i r e l y  from t h e  f r a p e n t a t i o n  of t h e  i n i t i a l  baryons 

and n o t  from baryon-antibaryon product ion) .  

I n  f i g .  4 i s  shown the  c ross  s e c t i o n s  f o r  t h e  production of an t i -  
+ + 

lambdas in ,n -p ,  K p ,  and pp reac t ions .  There is  an o v e r a l l  t r end  f o r  t h e  

cross  s e c t i o n s  t o  r i s e  sharply  with inc reas ing  energy. For comparison t h e  

curve f o r  t h e  production of an t ip ro tons  i n  pp c o l l i s i o n s  [61 is  given and 

it may be seen t o  e x h i b i t  a s i m i l a r  behaviour. 

The average numbers of i i o ,  K; and A ' s  pe r  i n e l a s t i c  i n t e r a c t i o n  a r e  

given i n  t a b l e  1 and a r e  compared i n  f i g s .  5 and 6 with values  a t  o the r  

energies  and f o r  var ious  inc iden t  p a r t i c l e s .  The average number of n o ' s  

i s  the  same i n  pp and n-p c o l l i s i o n s  i n  our energy range, whereas t h e  aver- 
0 a.;e nunber of Ks and A ' s  is s l i g h t l y  lower than i n  pp c o l l i s i o n s .  I n  t ab l e  1 

and i n  f i g .  7 we p resen t  a l s o  t h e  average number of no ,  K: and A ' s  pe r  



i n e l a s t i c  c o l l i s i o n  of a  given charged m u l t i p l i c i t y ;  ( the  charged mul t i -  

p l i c i t y  .cross s e c t i o n s  a r e  from r e f .  7 ) .  The s t r a i g h t  l i n e  i n  f i g .  7a i s  

obtained using t h e  formula of r e f .  8,  and it i s  seen t o  approximate t h e  

experimental p o i n t s  s a t i s f a c t o r i l y  ( t h e  decrease  a t  t h e  h i g h e s t  mul t lp l l -  

c i t i e s  i s  caused by phase space e f f e c t s ) .  The average numbers of K: and 

A ' s  a r e  e s s e n t i a l l y  independent of t h e  charged multiplicity. 

3.  IPICLUSIVE DISTRIBUTIONS 

2 Fig. 8 shows t h e  i n t e g r a l  over pt of t h e  i n v a r i a n t  c ross  s c c t l o n  

2 
2 2 E  - d o 

(x' ? t )  = ~ 4 s  d x  d  pf f o r  Y , K: and 11. 

Resu l t s  a r e  glven only  i n  t h e  backward hemisphere i n  t h e  c e n t r e  of mass, 

s i n c e  experimental  losses  f o r  K: and A a r e  l e s s  seve re -he re  than  i n  t h e  f o r -  

ward hemisphere. 

The r e s u l t s  f o r  y and K: i n d i c a t e  an exponential decrease a s  1x1 in-  

c reases ;  t h e  shape of  t h e  A d i s t r i b u t i o n  suggests  t h a t  the  A 's  come pre- 

2 dominantly from proton fragmentat ion.  The i n t e g r a l  of f ( x ,  pt)  over x  i s  

shown i n  f i g .  9. 

Fig.  1 0  g i v e s  t h e  r a p i d i t y  d i s t r i b u t i o n s .  The d i s t r i b u t i o n  f o r  g m a s  

i s  p resen ted  here  a l s o  i n  t h e  forward hexisphere,  and it can be seen t h a t  

over two u n i t s  of r a p i d i t y  around y  % 0 t h e  d i s t r i b u t i o n  is i n  f i r s t  approxi- 

mation f l a t .  No such p l a t e a u  i s  seen i n  t h e  K: d i s t r ibu t ions . .  

I.!e a r e  deeply indebted t o  the  opera t ing  crews of the  Fermi NAL 

a c c e l e r a t o r  and of t h e  30-inch bubble chamber. We would l i k e  t o  thank 

our scanning,  measnring and computing s t a f f s .  
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FIGURE: CAPTIONS 

1. Cross s e c t i o n s  f o r  no production a s  funct ions  of  inc iden t  momentum 

f o r  va r ious  types  of i n c i d e n t  p a r t i c l e s  [ 3  - 51. 

2 .  A s  f i g .  1 f o r  K: production. 

- 

3 .  A s  f i g .  1 f o r  A production.  

4. A s  f i g .  1 f o r  1 production.  

+ 
3 .  Average n:zrbc:r of ; -O's  ~roducc? per ine lz - , t i . c  co:. i ision fc>x T - ~ ,  

- 
pp, 7: n and K-p i n t e r a c t i o n s  [5]. 

, . . . . of ..(' . ,.,.LL "s ail& ' ;rj.5.jcc.& pcr inc.1 <:;tic cilll.i::iu;i i n  

n p  a n d p p  r e a c t i o n s  [ 3 - 51. 

7. Average number of a) no, b) K:, and c )  A ' s  per  i n e l a s t i c  c o l l i s i o n  

a s  a  func t ion  of  t h e  negative p a r t i c l e  m u l i t i p l i c i t y .  The s t r a i g h t  l i n e  

i n  f i g .  7a i s  obta ined using a  formula from r e f .  [81. 

2 8 .  Invar i an t  c ross  s e c t i o n  i n t e g r a t e d  over pt  , a s  a  funct ion  of x f o r  

i n c l u s i v e  production of a )  y,  b )  K: and c )  A i n  T-p c o l l i s i o n s  a t  

100 GeV/c. 

9. I n v a r i a n t  c r o s s  s e c t i o n  in teg ra ted  over x ,  a s  a  func t ion  of pt2, f o r  

i n c l u s i v e  production of a )  y, b) and c)  A i n  n-p c o l l i s i o n s  a t  

100 GeV/c. 

2 10. Invar i an t  c ross  s e c t i o n  in teg ra ted  over pt  , a s  a  funct ion  of center  

of mass r a p i d i t y  y, f o r  i n c l u s i v e  production of a )  y ,  b) K: and 

C) A i n  v-p c o l l i s i o n s  a t  100 G ~ V / C .  
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