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Abstract

Ve pfevent here prellmlnary measurements of the invariant cross section

E (d G/d P) for yp —>rn~ X and yp —K* X, for transverse romenta up to 2 GeV
and for velues of x (= 2 Py /Y5 ) between -0.1 and 0.8. A bremsstrehlung
subtraction was used to obtain 18 GeV cross sections. The cross section falls
off exponentially with transverse momenta from approximately 0.5 to 2 GeV/c.
Tne longitudinal dependence is slowly varying, being nearly constant near x = 0

and dropping typically by a factor of 2 at x = 0.8,

In a recent experiment, we measured charged particle yields of pions,
kaons and protons from hydrogen and deuterium for laboratory angles between
1.5 and 21 degrees, and laboratopy romenta greater than 3 GeV for 18 Gev
incident pholons. We present here preliminary results for the pion and kaon

cross sections off hydrogen.

The SLAC 20 GeV Spectrometerx = wvas used with a bremsstceahlung beam incident

2 6 irch lignid hydrogen target. "The delection systen inecluded seintilliation
trigger cousters and hodoscopes, a threshold Cherenkov counter for w identifi-
ceticn, & dilferential Cherenkov counter for K identification, a shower counter

for electron identification and a range telescope for p identification.
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DISCLAIMER

This report was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States
Government nor any agency Thereof, nor any of their employees,
makes any warranty, express or implied, or assumes any legal
liability or responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately
owned rights. Reference herein to any specific commercial product,
process, or service by trade name, trademark, manufacturer, or
otherwise does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States Government or any
agency thereof. The views and opinions of authors expressed herein
do not necessarily state or reflect those of the United States
Government or any agency thereof.
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In order to deteridne the cross section at a definite photon energy of
18 GeV, bremsstrahlung beams of endpoints 17 and 19 GeV were alternately
used, and the yilelds subtracted. Some points, particularly at larger angles,
were done with a larger 16 and 20 CGeV subtraction. To minimize systematic
errors in the subtraction, the endpoint was switched at least once an hour
and runs were repeabted to check the stability of the detection system. The
subtracted yields are due to photons with energies between the two endpoints
with a small correction due to lover energy photons. This correction has
not been made in the data presented here, but is esbimated to amount to
between -15% and +4% and vary sroothly from point to adjacent point. The
secondary emission quantameter which served as our beam ronitor, was also
periodically calibrated against a silver calorimeter at the two beam energies.
The cross sections are presented in Figs. 2-L for the kinematic points
illustrated for the cm system in Fig. 1, In addition to the aforementioned
systematic error, there is an overall normalizalion uncertainity of * 105,
We choose to present out results in a form invariant to Lorentz transformations,
namely d3
E —%2 = r (s, x, P, )

d3P

This 1s related to olher forms of the cross section commonly used by:

E d30 E d30
f = praad
o
P~ dEQ ar P2 defzdP
lab cm
= = B ———> = — [x+} s 4e
% dRIdRLQ £l 8 dxdz, 2

The transverse rowentum dependence falls off repidly with increasing P

but not as fast as for hadron inclusive processes such as n's, XK's or prolons

W

. 2 - + mn s . .
from proton-proton collisions or n from K p coiligions. The Jongitudinal
dependence is neasrly constant for small x and large P, . Dala al sroller P,

- -4 4 b 2 . It 1 2—
are rore peaked at or near x = 0, as also seen in hadron interactions.
Kaons are produced rove coplously (relative to pions) in the photon initisted
resaction; the =x /K ratio is 5~ 10 while jt is typically 40 (at the seme x)

. . 2
in p-p collisions,
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Figure Captions

. . -+

Iocation of measurements in-the cm system for the processes yp —>x=~
. + .

+ anything.and yp - K~ + anything.

Invariant cross section vs transverse romentum at fixed x = 0.2.

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

Invariant cross section vs. X.
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