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We report on two experiments recently 
performed at Fermilab. The Brookhaven-CAL

TECH-LBL experiment measured high P r  ^  
produced injf'p and pp collisions at incident 

energies of 100 and 200GeV/c. The apparatus 

is shown in Fig.l. Cerenkov counters in the 

incident beam allowed and D data to be
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taken simultaneously. The T  detector 

( Pb scintillator sandwich) covered a range in 

from 50° to 110°. They triggered on high 

p-^Sby forming a weighted sum of signals from 

the scintillators within the detector. The 

position resolution ( ̂  1mm) as well as energy 

resolution ( Л Е / с ^  0.02 ■ j/100 GeV/E') gave 

them a very clean 7T° mass peak ( A M 2/fi«0.12) 

with <  10$ background beneath it. The principal 

objective was to measure "R ( A / B )  the ratio of 
the invariant oross sections for AP * x » X  

and Bp*JT^C. In Fig.2 the results are shown.
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KC^Vjf) 15 consistent with 1 over the entire

kinematic -region covered, while Pi (p/K
drops sharply with p -  from a low p T  value

of •'J 1.5, the value obtained from simple

quark counting. They parameterize the invariant

cross section as(p.^ ('t-X^'and find

W-T--5.4+0.2, F p "  7.1+0.4, M p  r 2.3+0.3 GeV2,

0+0.1, F  = 5.5+0.3, Mil - 1.8+0.2 GeV2. ii — u ** к —

Since /V—  ~  /Vp and И  p ~  N1 д a

function only of 
2.0

• This is shown In Fig.3
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consistent with the prediction of the Constituent 

Interchange Model '2' (CIM) of 2-4.

The Chicago-Princeton experiment 

presented preliminary data on the production 

of high p T  particles from 200,300,400 6 ev 

protons incident of H 2,D2, Be, Ti and W targets. 

The apparatus consisted of a iiiugle arra 

magnetio spectrometer at >\i 90° in the center of 

mass which measured particle production in the 

range 0.8<p ^ . <  7 SeV/c. Two Cerencov counters 

allowed T[ , К  and p  data to be taken 

simultaneously.

Examples of the A dependenoe data are shown 

in Fig.4, which shows that the nuclear target 

data extrapolate well to . The H2 data does

not fit on these curves, there being an excess of 

positive pions and a deficit of negative pions.

The invariant cross section data ( H2 excluded) 

are parametrized as , where П  can be a funct

ion of both p_- and jlT . Results for 7I~ -pro

duction at 400 GeV/c are shown in Fig.5. As 

observed previously, П. increases with p-p 

from the low P-j- value of ~  2/3 to values
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significantly ln excess of 1  at pT ^  4-5 OeV/c. 

There is now an Indication that n. is dropping 

at very large pT  . Typical particle ratio data

are plotted in Fig.6, which shows that with 

exception of К  / K~ , the nuclear data p-.tra 

polate well through H,, . Fig.7 shows the 

ratio for Hg and Dg. V.'hile deuterium shows the 

same slow rise seen with the heavy nuclear 

targets, the hydrogen data shows rapid rise 

with the Л!+/J'" ratio exceeding 2 at high p T . 

If a H 2, Dj subtraction is made, t naive 

result is obtained for pil scattering. TheJTT^- 

ratio for p  h" interactions is seen to be 

flat or perhaps slightly decreasing*

P j. ( G e V / c )

Fig.7.

There are also new results on the 

energy dependence of high p T  inclusive 

production in p p  int exactions. Data have been 

fit to the form

E^S-- A p - O - x ^ .
An example is shown in Fig.S, where D. £ --- ,

Г-i- d p 5
has been plotted V S  ,

Atomic Number



Fig. S

In the scaling region K ^ ’O.'S the data

from the various energies all fall on the 

same curve. The results for the various 

final state particles are tabulated below toget

her with the CIM predictions. The results are 

in general agreement with the CIM model.

Data CIM prediction

Process n -f n f
P P - » ^ * 8.5 8.8 8 9
p p - * j r  X 8.9 9.3 8 9
pp-» K T X 8.4- 8.8 8 9
pp~> K * X 8.9 11.7 8 11,13
РР-» px 11.7 6.8 12 5
p p - » p X 11.9 8.0 12 11

Ftt to Ap.Tn"(V*T)t
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c o r r e la tio n s  i s  c o l l i s io n s  ШТП A m C H -p  . 

PARTICLE PRODUCED

(*)
R. Sosnowski 

CERN, Geneva, S w itzerlan d

In  ord er t o  Study the  mechanism re sp o n s ib le  f o r  th e  produ ction  o f  

secondar ies  w ith  la r g e  tra n sve rse  momenta we have t o  an a lyse  the h igh -p^  

c o l l i s io n  as c om p le te ly  as p o s s ib le .  The S p l i t  F ie ld  Magnet d e te c to r  

(SFM) in s t a l le d  a t  the CERN In te r s e c t in g  S torage  R in g s  o f f e r s  such a 

p o s s ib i l i t y  f o r  h igh -en e rgy  proton -procon  c o l l i s i o n s .  In  th is  re v ie w  

we w i l l  d iscuss the  data ob ta in ed  by th ree  exp e r im en ta l groups which 

analysed  c o l l i s i o n  a t  26 ♦  26 GeV w ith  a h igh  t r a n s v e rs e  momentum s ec -  

ondary using the SFM d e te c to r .

The CERN group was d e a lin g  w ith  the c o l l i s io n s  in  which a h igh -p  

n eu tra l p ion  was em itted  a t  90° c.m . produ ction  a n g le .  The ana lysed  

sample con ta in ed  ~  6000 e ven ts  [ 1 ] .

The B rit ish -F ren ch -S can d in a v ia n  C o lla b o ra t io n  (2  I has s tu d ied  e ven ts  w ith  

a h igh-p^ charged  p a r t i c l e  em itted  a ls o  a t  90° c.m . a n g le .  T h is  p a r t i c l e  

has been i d e n t i f i e d  w ith  a Cerenkov cou n ter as b e in g  К , n o r  a p ro to n .

The data a t e  p re lim in a ry . The sample ana lysed  so f a r  con ta in s  38 000 even ts  

from which 8700 have a charged p a r t ic le  w ith  the  t r a n s v e rs e  momentum above 

2 CeV/c.

The CERN-CollSge de F ra n ce -H eid e lberg -K arls ru h e  C o lla b o ra t io n  П 1  has 

p resented  the da ta  based on about 270 000 even ts  w ith  a charged secondary 

Of tran sve rse  momentum b ig g e r  than 2 GeV/c. The p rodu ction  an g le  o f  

h igh -p^  secondaries  was equal t o  about 45° (80 000 e v e n ts )  and about 20°

(190 000 e v e n t s ) .

Ib iiaa иски twuuu hi all i-iliur скрс! LUHSIILS llldl “ iietleVHr a nigh-p^
p a r t ic le  i s  d e te c te d  the p r o b a b il i t y  Co observe  an o th e r  p a r t i c l e ( s )  

em itted  roughly in  the  same d ir e c t io n  in crea ses . T h is  i s  shown in  f i g .  I 

where a c le a r  peak in  the r a p id i t y  d is t r ib u t io n  i s  observed  a t r a p id i t i e s  

c lo s e  to  th a t o f  the h igh -p^  , t r ig g e r in g  p a r t i c l e .  In  th is  f ig u r e  are  

p lo t te d  on ly  those p a r t ic le s  which are  em itted  a t as im u thal an g les  s im ila r  

to  tha t o f  the h igh -p^  p a r t i c l e .  In  the same f ig u r e  the r a p id ity  d is t r ib u 

tio n  f o r  normal e ven ts  (w ithout a h igh -p^  secondary) is  shown as a dashed 

Curve.

The observed  excess  o f  secondary p a r t ic le s  above the d is t r ib u t io n  fo r  

normal c o l l i s io n s  in crea ses  w ith  the tran sve rse  momentum o f  secondar ies  

which is  shown in  f i g .  2 . I t  in c rea ses  a ls o  w ith  the  tran sverse  momentum 

Of the h igh -p^  p a r t i c l e  what can be seen in  t i g .  3.

Howtver the  c o r r e la t io n  f o r  same charged p a r t i c l e s  is  weaker than f o r  

d i f f e r e n t  cha rges . T h is  can be seen in  f i g .  4 where the average 

« u l t i p L i t i t i e s  o f  p a r t i c l e s  in  the re g io n  around a  h ifth -p^  v a r t i c l e  are  

p lo t te d  tor d i f f e r e n t  charge  com binations o f  the  h ig h »p ^  and low-p^ 

p a r t ic le s .  The average  m u l t ip l i c i t i e s  are  about tw ic e  as b ig  f o r  o p p o s ite  

charges  than f o r  th e  same on es . T h is  e f f e c t  depends w eak ly on th e  nature 

o f  a h igh-p^ p a r t i c l e .  N e ve rth e le ss  th e re  i s  an in d ic a t io n  th a t f o r  the 

eaoe charge Che o u l t i p l i c i e y  a s s oc ia ted  w ith  a h igh -p^  p ion  is  h igh er  chan 

th a t as soc ia ted  w ith  a h igh -p^  kaon o r a p roton  (a n t ip r o t o n ) .  One o f  the 

p o s s ib le  e xp lan a tio n  o f  t h is  fa c t  cou ld  be the Goldhaber e f f e c t .

F in a l ly ,  th e  excess  o f  p a r t ic le s  in  the re g io n  around the h igh -p^  

p a r t ic le  d ecreases  w ith  the in crea se  in  tho r a p id i t y  o f  the h igh -p^  p a r t i c l e .  

Th is  is  i l lu s t r a t e d  in  f i g .  5.

The excess  o f  p a r t i c l e s  arour.d a h igh -p^  p a r t i c l e  i s  o ften  con s idered  

as a m a n ifesta tion  o f  a j e t  o f  hadrons o r ig in a te d ,  f o r  example, in  the Hard 

s c a tte r in g  o f  two p arton s . We can then ask what i s  th e  d is t r ib u t io n  o f  the 

momentum component p erp en d icu la r to  the j e t  a x is .  The correspon d in g data 

are  shown in  f i g .  6 . I t  can be seen tha t the t ra n sv e rs e  momentum d is t r ib u t io n  

in  respect to  the j e t  a x is  is  s m i l a r  to  th a t observed  in  o rd in a ry  s o f t  

hadron-hadron c o l l i s io n s  as exp ected  from the j e t  c on cep t.

( * )  On leave  from the In s t i tu te  f o r  N u clear Besearch , Warsaw.


