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Abstract 

V?e present here preliminary m.easurements of the invar iant cross sect ion 

E (d a/d P) for 7p->3t- X and 7p->K- X, for t ransverse mom.enta up to 2 GeV 

and for values of x (= 2 P„ / / s ~ ) between -0 ,1 and 0 .8 . A bremsstrahlung 

subtract ion was used to obtain l8 GeV cross sec t ions . The cross section f a l l s 

off exponential ly with t ransverse momenta from approximately 0.5 to 2 GeV/c, 

The longi tudina l dependence i s slowly varying, being nearly constant near x = 0 

and dropping t yp i ca l l y by a factor of 2 at x = 0 .8 . 

In a recent experim.ent, vre m^easured charged p a r t i c l e y ie lds of p ions , 

kaons and protons from hydTogen and deuterium for laboratory angles between 

1.5 9-nd 21 degrees, and laboratory mom.enta greater than 3 GeV for l8 GeV 

incident photons. We present here preliminary r e s u l t s for the pion and kaon 

ci-oss sect ions off hydrogen. 

The SiiAC 20 GeV Spectrometer \ras used with a bremsstrahlung beoia incident 

on a 6 incri l iqu id hydrogen t a r g e t . "The detect ion systera included s c i n t i l l a t i o n 

t r i gge r counters and hodoscopes, a threshold Cherenkov counter for it i d e n t i f i 

cat ion, a d i f f e r e n t i a l Cherenkov counter for K iden t i f i c a t i on , a shower counter 

for e lect ron iden t i f i ca t ion and a range telescope for [i i d e n t i f i c a t i o n . 
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agency thereof.  The views and opinions of authors expressed herein 
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In order to douerrane the cross section at a def in i te pnoton energy oi 

18 GeV, brem.sstrahlung beam ŝ of endpoints I7 and I9 GeV vrere a l t e rna t e ly 

used, and the yie lds subtracted. Some po in t s , p a r t i c u l a r l y at larger angles, 

were done with a l a rger 16 and 20 GeV subt rac t ion . To minimize systematic 

e r ro rs in the subtrac t ion, the endpoint was svritched at l e a s t once an hour 

and runs were repeated to check the s t a b i l i t y of the detect ion system. The 

subtracted y ie lds are due to photons with energies between the two endpoints 

with a sm^all correct ion due to loi/er energy photons. This correct ion has 

not been m.ade in the data presented here , but i s estimated to amount to 

betvreen -15^ and +hio and vary smoothly from point to adjacent po in t . The 

secondary emission quantameter which served as our beam monitor, was also 

pe r iod ica l ly ca l ib ra ted against a s i l ve r calorimeter at the tvro beam energies. 

The cross sect ions are presented in Figs . 2-h for the kinematic points 

i l l u s t r a t e d for the cm system in Fig. 1 . In addit ion to the aforem.entioned 

systematic e r ro r , there i s an ove ra l l normalization uncer ta in! ty of + IC -̂̂ . 

We choose to present out r e s u l t s in a form invar iant to Lorentz transformations. 

namely A. 
d3p 

f ( s , X, p . ) . 

This i s r e l a t e d t o o t h e r forriS of t h e c ro s s s e c t i o n commDnly used by: 

f = 
E d-'o 

d^fi dP 
l a b 

P 

[3a 

d^fi d? 

cm 

1 
E 

d^a 

di;^dP,2 

2 , m2+p2 
X + 4 _L_ 

d^a 

±cdP^ 

The t r a n s v e r s e momentum dependence f a l l s o f f r a p i d l y wi th i n c r e a s i n g P̂  

b a t no t as f a s t as for hadron i n c l u s i v e p r o c e s s e s such as i r ' s , K's o r p ro tons 
2 - + 3 

from p r o t o n - p r o t o n c o l l i s i o n s o r ir from K p c o l l i s i o n s . Tlie l o n g i t u d i n a l 
dependence i s n e a r l y cons t an t for sm.all x and l a r g e P_̂  . Lata a t s ! ' ? l l e r Pj. 

2 -3 
a re r o r e peaked a t o r near x = 0, as a l so seen in ha.dron i n t e r a c t i o n s . 

Kaons a re produced more copious ly ( r e l a t i v e t o p i o n s ) in t h e photon i n i t i a t e d 

r e a c t i o n j the TC~/K" r a t i o i s 5 - 10 while i t i s t y p i c a l l y kO ( a t t he same x) 

i n p-Q c o l l i s i o n s . 
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Figure Captions 

1. Location of measurements in-the cm system for the processes 7p -> jr-

+ anything.and 7p ->K- + anything. 

2. Invariant cross section vs transverse momentum at fixed x = 0.2. 

3. Invariant cross section vs transverse momentum squared at fixed x = 0.2. 

h. Invariant cross section vs. x. 
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