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Total 	and K+n cross section measurements have been made 

previously up to 0.8 Bev/c with emulsions, countera, and bubble chambers, 3  

in the region 0.8 to 2.4 Bev/c by the MIT group, 4  and at momenta above 2.7 

Bev/c by the CE1 ,15  and Dubna 6  groups. From the data of the MiT, Dubna, and 

CERN experiments, it Is difficult to arrive at a satisfactory description of the 

cross oection, 	in the region of a few Bev/c. At the highest momentum 

measured by the MIT group (24 Bev/c), & was found to be 12.9±1.0mb, whereas 

at 2.9 Bev/c the CERN group found a. = 24.5±2.5 mb. The present experiment 

was undertaken partly for the purpose of resolving this difficulty. 

The experimental technique was similar to that used by Cook et al. to 

measure K -p total cross sections. 7  The beam is illustrated in Fig. 1. A feature 

of the present beam not encountere4 in the K beam described in Ref. 7 was that 

the high proton counting rate (approx 2X10 6 /sec) could cause accidental background. 

This source of accidentals was eliminated with an anticoincidence circuit designed 

• to reject any K meson that was accompanied by..another beam particle within a 

time of *50 msec. 

The hydrogen-deuterium target was 4 ft long, 6 in. in diameter, made of 

0.007 in. stainless steel, and was vacuum insulated. Two transmission counters, 

and T 2 , were used. The T 1  counter was a 12 in. X 12 In. X 1/4 in. scinttllator, 

and T 2  was a circular sclntillator 9 in. in diameter and 1/4 in. thick. The distance 

of T 1  and T, from the target was varied between 5 ft and 10 ft, depending on the 
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momentum, to minimize the corrections for Coulomb scattering, decay in flight, 

etc. Several alternate Itt arge t fuW' and 'ttarget empty" runs were made at each 

momentum. The results are shown in TabLe 1 and are plotted in Figs. 2( a) and 2(b). 

together with data from other experiments. 

CorrectIons have been included for the folloing: (a) There is a change 

in the decay-in-flight rate due to energy lose in the full target - this is largest at 

low momenta (approx 3 mb) but can be calculated reliably; (b) Forward scattering 

and forward recoil correctionsto the hydrogen data were calculated using values for 

the 0. deg and 180 deg cross sections obtained by interpolation from angular-

thstrbuticn measurements at 1.0, 1.2, and 2.0 ev/c. For the larger counter 

this correction amounted, at most, to 0.4 mb. . The forward scattering corrections 

to the deuterium data were calculated using optical theorem vaitleG for the forward 

scattering cross sections. For the larger counter this correction varied from 0.5 

mb to a maximum of 1.3 mb at the highest momentum. (c) Multiple scattering in 

the target introduced a correction to. the smaller counter results at 770 Mev/c 

(0.7 mb) and 970 Mev/c (0.1 mb). (d) The Clauber screening correction, 9  used to 

derive a n from ad o, amounted to about 5 16 at all energies. in arriving at 

from (c-  o), a further correction should be applied for the effect of the P.auli 

exclusion principle in suppressing forward charge-exchange scattering in deuterium. 

Until relevant data becomes available this correction cannot be estimated accurately, 

and therefore no correction was included. 

There is a small systematic difference between the cross sections measured 

by the countersT 1  and '' 7  the former giving a smaller value at each energy. 

The results given in Table I are averages of the corrected cross Sections obtaIned 

from the two counters, and may therefore contain a systematic error of - at most - 

± 0.3 mb, affecting all the values equally. 
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8oth a and a appear to remain remarkably constant at about 17 to 

18 mb in the momentum range 1 to 3 3ev/c, Implying that the I = 0 and I = 1 

interactions are of approximately equal strength. The present measurements give 

a value of a above that for the highest energy point of the MIT group, below 

that for the lowest energy point of the CERN group and in good agreement with the 

points of the Dubna group. At lower energies the present results are in good agree-

ment with those of the MIT group. The K+ p  cross section at 0.77 Bev/c is 

significantly below the value at higher energies, in agreement with recent bubble 

chamber measuremeflt. 10 

The K-p interaction up to 0.8 3ev/c has been explained almost ex-

clusively in terms of an 5-wave interaction, 1,2,3 but It is clear that the approx-

imately constant value of a persisting to higher energies cannot be due to 1 = 0 

contributions alone, since 4 irk" is 18 mb at 1.0 Bev/c and 10 mb at 1.5 3ev/c. 

The results of Ref. 8 show that there is a rapidly developing anisotrepy in the 

elastic angular distribution at 1 3ev/c and above, indicating that higher aiigular 

momentum states contribute strongly to the elastic scattering at these energies. 

Furthermore, the K+ p  interaction shows an increasing contribution from inelastic 

processes above 1 3ev/c. 
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FIGURE LEGENDS 

Fig. 1. Arrangement of the variable-momentum K beam. M 10  M,, and 

M3  are bending magnets; O.  C2 , and 0 3  are magnetic quadrupole 

lenses; B 1 , B,, B 3 , and B4  are coincIdence counters; A 1  and A 

anticoincidece counters; and C 1  and C2  are gas Cerenlcov counters. 

The transmission of the hydrogen target was measured by the scintillation 

countere T and T 2 . 

Fig. 2. The K total cross sections as a function of momentum: 

(a) 	cross section, a, and (b) K+.n  cross section, 
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