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Abstract: The K- p reactions leading to charge exchange 

and hyperon final states have been studied at nine 

momenta between 862 and 1001 MeV Ic using data 

from a 600,000 picture exposure of the Lawrence 

Berkeley Laboratory 25" liquid hydrogen bubble 

chamber. Partial cross sections are determined 

for all final states resolved by kinematic fitting. 

In addition, differential cros s sections are 

presented for the two-body final states ROn, 

AlTo and ~±1T=f along with hyperon polarization 

angular distributions for i\ 1T ° and~+ 1T - • 
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~:< ~::::: 

Now at Lawrence Berkeley Laboratory, Berkeley, California. 

t Research supported by the National Science Foundation. 

tn.esearch supported by the Atomic Energy Commission. 



- 2-

1. INTRODUCTION 

New data on the K- p reactions leading to charge exchange and 

hyperon final states have been obtained at nine m.om.enta between 862 

and 1001 MeV Ie in a collaborative effort between the University of 

Chicago and Lawrence Berkeley Laboratory (Chi- LBL collaboration). 

These data, which cover the c. m.. energy range 1729-1794 MeV, repre-

sent ~ 4 tim.es those obtained by the CERN-Heidelberg-Saclay (CHS) 

group' [1] in this energy range. In the following sections, the new 

data presented include partial cross sections for all final states resolved 

by kinem.atic fitting; differential cross sections for K on, Arr 0, and 

~±rr:t; and hyperon polarization angular distribution for i\'1T0 and L+'1T-. 

In the region chosen for investigation, m.any hyperon form.ation 

phenom.ena do occur for which clarification is needed. In addition to 

the well-established 5/2-~(1765), a 1/2-~(1750) has been reported but 

is still controversial in som.e of its properties [2]. Furtherm.ore the 

reaction K- p ' ... ~ 0T) reaches, from. threshold, its m.axim.um. yield with-

. in the covered range. A detailed study of this effect, based on the 

present data, has already been presented [ 3]. Also reported [4,5] have 

been prelim.inary results of a partial wave analysis of the KN, ~rr and 

Arr channels in the 1700-1900 MeV energy interval, where our new 

m.aterial was incorported with a com.prehensive survey of data from. 

the literature. 

2. EXPOSURE 

An overall exposure of - 600,000 pictures totaling - 6 events /fJ.b, 

was obtained in the LBL 25" Hydrogen Bubble Cham.ber at the Bevatron. 

• 

• 
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The separated K- beam [6] was tuned for nine nominal momentum 

values which covered the range from 870 to 1000 MeY Ic with an esti-

mated momentum bite of ± 1% at each setting. The average number of 

tracks per frame ranged from 5 at the lowest momenta to12 at the highest, 

where the beam intensity was sufficient to expose two frames per 

Bevatron pulse. The track bubble size was chosen to provide adequate 

contrast for measurement in the LBL Spiral Reader and to allow particle 

identification from ionization. 

3. SCANNING AND MEASUREMENTS 

All frames were scanned twice for the topologies O-prong yO, 

2- prong y+ 0-, 4-prong y± and T -decays, yielding approximately 

90,000 events. A conservative fiducial volume was adopted in the scan, 

and a restricted volume chosen after measurement for eros s section 

determinations. The scanning efficiency for the events retained after 

the final fiducial cuts was better than 9Cf'/0 for all topologies. The 

events were measured and remeasured using the LBL Spiral Reader. 

Geometrical reconstruction and kinematic analysis were performed 

using the LBL SIOUX program sequence. The mass and momentum 

resolution obtained by this procedure will be illustrated with the 

presentation of the data in the following sections • 

Kinematic ambiguities were, whenever feasible, resolved by visual 

observation of the track ionization. The numbers of identified events 

within the final fiducial volume and the processing failure rates for 

the various topologies are given in table 1. As usual, the events which 

failed were apportioned, for the purpose of cross section determina-

tions, according to the proportions of the various reactions observed 



-4-

among the successfully fitted events. It is important to note. however. 

that the events which failed were examined by physicists to check for 

biases and to eliminate spurious events. Therefore. we believe that 

any systematic errors due to these events are small and. in particular. 

that the numbers of T -decays. which are used in the cross section 

normalizations. are very well determined. 

4. BEAM MOMENTUM CALIBRATION. K- PATH LENGTHS AND 
DETERMINATIONS OF CROSS SECTIONS. . 

The determination of the central values of the beam momenta for 

each of the nine nominal settings was obtained from the measurement 

and fitting of T -decays. The distributions of the fitted beam momenta. 

extrapolated to the entrance window of the bubble chamber. are plotted 

in fig. 1. The central value and the spread of each momentum di stri-

bution were determined by unfolding the measurement resolution and 

the correlation of the beam momentum with the y- coordinate (perpendi-

cular to the beam direction and the magnetic field) at the entrance 

window. 

A beam averaging procedu;-e was then adopted in all kinematic 

fits. including T -decays. This consists in using. for each fit. the 

weighted average of the measured beam track curvature and the curva-

ture corresponding to the central value of the beam momentum degraded 

to the interaction point. Events for which these values were incon-

sistent were rejected. Table 2 gives the average momentum and 

spread of the distribution (including the spread due to different positions 

in the chamber) obtained from T -decays which satisfied the beam-

averaging and fiducial volume criteria. The energy parameters in 
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this table therefore represent the average c .lTl. energy and energy 

spread at each setting. Also given in table 2 are the K- path 

lengths in events /lTlb within the fiducial volum.e. The latter were 

dete rmined using the following relation 

N C'TP K- n , N'T P K­
Path length (eV /lTlb) = -'TR=-=M:-"::' ,---_- = 2.061 

K 
(4.1 ) 

where P K - is in GeV /c, N'T is the nUlTlber of observed 'T-decays, c is the 

. -8 
speed of hght, 'T = 1.237 X 10 sec., M

K - = 493.84 MeV, R = 0.0558 

(the branching fraction for 'T -decay) [7] and n, the nUlTlber of hy-

drogen atolTls/clTl
3

, is based on a liquid H2 density [8] of 0.0603 glTl/ClTl
3

• 

Use of these values for the cross section norlTlalization, and of 

the corrections to be described in the following, yielded the partial 

cros s sections listed in table 3. 

5. REACTIONS INVOLVING A NEUTRAL DECAY 

Special precau tions have been taken in the analysis of O-prong V 0 

o h 0.. h ··0' + -
and 2-prong V events, were the V 1S e1t er a K -+ 7r 7r or a A-+ p7r . 

S 

These follow closely the approach of previous experilTlents [1,9] . 

a) To correct for the los s of V 0, s decaying outside the fiducial 

volulTle or too close to the interaction vertex to be detected as a neutral 

decay, a weight is as signed to each event 

1.0 1. 
[ ( ) ( ~)] -1 . W = exp - X cos 5 - exp - --x- (5.1 ) 

Here A = /3'{C'T is the lTlean decay-length of the VO, 0 the dip angle, 

1. the potential decay length, and 1. 0 a cut-off projected length below 
p . 

which events have been rejected. The adopted values for 1. 0' beyond 

which there was no evidence of loss, were 2 lTllTl for all 2-prong VO 

events, 3 lTllTlforO-prong A and 4lTllTl for O-prongK O events. 
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b) Some VO decays may escape detection when their decay plane 

is normal to the front window of the chamber. The relevance of this 

bias may be checked by examining the distribution of the azimuthal 

decay angle <In defined by 

cos <PD = (Z X N) 

Izx NI: , 

.. (N X d) 

/&X ci/ 
(5.2) 

which should be isotropic in absence of losses. Here Z is the unit 

vector normal to the front window, N that along the flight path of the 

decay (neutral) particle, and d refers to one of the decay products. 

As shown in fig. 2, a loss of .... 1% of the events near <PD = 0° can be 

detected for the O-prong RO eve'nts and is practically absent in O-prong 

A and 2-prong A events. In view of the small size of the effect, no 

correction was introduced. 

c) Kinematical constraints usually suffice to distinguish A from 

~ production at these energies. Those events which were kinematically 

ambiguous were distinguished by ionization, leaving only 12 out of 

22,000 events as truly ambiguous. 

d) Following ref. [1,9], a further correction has been introduced 

for A-decays, to account for the loss of decays at low momentum, in 

which the decay proton is emitted backwards in the c. m. s. This was 

introduced as a weight for each A event 

w= 2 (5.3) (1:"cos eT 

where e, which depends onA momentum, is the decay angle in the A 

rest frame corresponding to a cut-off in proton lab momentum of 

110 MeV Ic. 

, .. ,\.) 

... .. 

, 
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As a result of the corrections described in a) and d), the average 

event weights were 1.11 for 2-prong A., 1.19 for O-prong A.. and 1.30 for 

O-prong K ° events. Distributions of the KO lifetimes are shown in 
s 

fig. 3a; and of the A.-lifetimes, from O-prong A. and 2-p,rong A. events 

separately, in fig. 3b. For comparison, the decay lines corresponding 

to the accepted KO and A. mean-lives [7] are also indicated. The KO 
s 

and ,A. mas s distributions, determined from 2...; constraint fits to the de-

cays, are shown in fig. 4a and 4b respectively. As indicated, excellent 

agreement is found between the measured masses and the standard 

values of ref. [7]. Figure 4 also indicates the mass resolution attained 

in this experiment. 

5.1 K'0 REACTIONS 

In our momentum region, the following reactions contribute: 

K-p .... ROn 

- K °nTT ~ 

.... K 0p TT-

Only the fraction involving the decay KO - TT+TT- was studied. The 
s 

(5.4) 

(5.5) 

(5.6) 

separation between reactions (5.4) and (5.5) is unambiguous as illustrated 

in the MM2 (missing mass squared) plot of fig. 5. In calculating cross 

sections, the branching ratio for K ° .... TT + TT - was taken as 0.3442. [7] 

The differential cross sections for reaction (5.4) are listed in table 4 

and plotted in fig. 12. The corresponding Legendre polynomial co-

efficients appear in table 6. As usual, the latter refer to the expansion 

da/dn = ~2~, A P (cos 8). 
n n n 

(5.7) 
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These have been determined by a least-squares fit through A6 with the 

chi- squared probability listed in table 6 along with the 0° and 180 0 cros s 

sections obtained from the fit. 

5.2 A REACTIONS 

The following reactions contribute: 

K-p - AtrJ (5.8) 

_ ~ono (5.9) 

_ Anono (5.10) 

_ ~ ° n°'IT ° (5.H) 

_ A'IT 0'11'0'11'0 (5.12) 

__ ~ °'IT°nono (5.13) 

+--Ann (5.14) 

° + --~n'IT (5.15) 

+ - ° -A'lTn 'IT (5.16) 

_ ~ 0'IT + 'IT - 'ITo (5.17) 

-A"f'/ (5.18) 

-~0f'J (5.19) 

Of these, (5.8) through (5.13) appear as O-prong A events, (5.14) 

through (5.17) as 2-prong A events, while (5.18) and (5.19) contribute to 

both topologies. 
. 2 

The MM to the A for all O-prong A events is shown in fig. 6. For 

the purposes of determining the An ° differential cross sections and polariza-

tions, only events which gave an acceptable An 0 fit (X 2 probability >1%) 

were considered. However, the normalization of the An ° cross sections 

was derived from an estimation of the number of true A'IT ° events, as follows: 

.. 
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2 2 2 
NO = number of eve'nts in the range -0.035 :::::MM <0.07(GeV /c ) 

NL = number of events in the range MM2 < 0.035 (GeV /c 2)2 

N V " NL [1 - (:~+~~)J 
= estimated number of true A:rr 0 events for MM2 >0.07 (GeV/c 2 )2 

N~011' 0 = estimated number of ~011'0 events for MM2 < 0.07 (GeV/c 2 )2 

using the ~011'0 cross sections (see table 3) 

determined by partial wave analysis [4] . 

Contaminations to N A 0 from reactions (5.10) to (5.13) were neglected 
.£1.11' , 

because the threshold for multi-11' 0 production iSMM2:::: 0.073 (GeV/c 2)2, and 

separation of the contributions from these reactions was not attempted. 

The A" cross sections in table 3 were determined from the A + neutrals 

topology by counting the events above a consta'nt background in the range 

0.28 < MM2 < 0.32 (GeV /c 2)2. For a discussion of the justification of 

this background, see ref. [3] . 

The differential cross sections and Legendre polynomial coefficients 

for the A 11' 0 final state are given in table 4 (fig. 13) and table 7 respectively. 

The branching ratio for A-p1T- was taken as 0.642. [7] The A-po-

larization was measured through its decay asymmetry from the product 

with standard deviation 

a P(cos B) = 3 
~ w. cos S. 

1 , 1 

~ W. 
1 

A (aP) " [3 - t;p)2 ] 1/2 

(5.20) 

(5.21) 

Here a is the A asymmetry parameter, a = + 0.65, S the angle 
A 
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between the decay proton and the normal to the A production plane, 

w. the weight of the ith event, N the number of unweighted events. The 
1 

A-polarizations are tabulated in table 5 and plotted in fig. 14. The 

as sociated Legendre polynomial coefficients, from the expansion 

P(da /~) = 

are given in table 8. 

~ 2 L B P 1 (cos e) 
n n n 

(5.22) 

. . 1 f h M2 h + -. h 2 A . F1gure 7 1S a p ot 0 t e M to t e TT TT 1n t e - prong reactlOns 

(5.14) and (5.15). Only a small fraction of ambiguous events is present, 

which were apportioned in proportion to the two populations in order to 

compute the cross sections for these channels in table 3. Determination 

+ - 0 of the ATT TT TT cross sections requires a rather c:omplicated separation 

from reactions (5.17) and (5.19). For details of this separation and the 

cross sections for reactions (5.17) and (5.19), see ref. [10]. 

6. CHARGED DECA YS 

We will be concerned her_e mainly with L± decays since the greater 

lifetimes for K- and TT ± make it unlikely that these particles will de<;:ay 

near the production vertex and simulate a L± event. The precautions 

taken in this analysis to avoid biases follow once again the approach 

of ref. [1, 9] . 

a) Weights are given to each event using eq. (5.1) to correct for 

the finite dimensions of the chamber and for decays occurring close to 

the interaction vertex. The cut-off length for the latter was 10 = 3.5 mm. 

+ b) For L ~ pTT 0 decays, a loss occurs when the decay proton is 

emitted in the lab at a small forward angle (e d. ) to the L + direction. . ecay . 

This loss is partially corrected by requiring I e I > 9° for these 
.decay 
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decays and weighting the accepted events •. However, as is evident in 

fig. 8d, there is still a significant loss for <In(eq. (5.2)]near 0·. It is 

also clear from fig'. 8 that this loss comes more from ~+ produced in 

the forward direction (fig. 8c) in the c. m. than from those produced 

in the backward direction (fig. 8a, b). Therefore, the contributions 

to the ~+ 1T - angular distributions from events with ~+ -+ p1T ° decays 

have been weighted differently for forward (1.23) and backward (1.084) 

+ 
~ to correct the dependence of the los s on cos e~+; and the contributions 

to the ~+ 1T - and ~+1T -1T 0 partial cross sections have been weighted by 

1.122 to correct the overall loss. Finally, events with decay proton 

momentum:::; 120 MeV Ic were rejected and the appropriate weight was 

assigned to the remaining events to correct this loss. 

c) Th~ azimuthal decay distributions for ~+ 1T - (~+ -+ n1T +) and ~ - 11' + 

events are shown in fig. 9a and 9b respectively. Even without a cut on 

ed for the charged pions from the ~ decays, the los s near cL = 0° ecay TD 

is small. A correction has been applied to the contributions to the 

partial cross sections by weighting ~+ --+ n11' + contributions by 1.022 and 

the ~- contributions by 1.026. 

The lifetimes for ~ + and ~ - events, after all cuts and corrections 

have been introduced, are shown in fig. 10a and 10b respectively. The 

[ ] X -10 + decay lines for the accepted values 7 0.800 10 sec (~ ) and 

1.484 X 10-
10 (~-) are seen to fit the corrected distributions. The 

+ - + + average weights were 1.45 for ~ 11' (~ ..... n11' ) events, 1.71 for 

~+11'-(~+ -+ P11'°) and 1.23 for ~-11'+ events. (Note that these averages 

reflect only the weights as signed on an event- by- event basis and do 

not include the corrections for the <In los ses. ) 
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The contributing ~± reactions are: 

K - + - (6.1) P -. ~ IT 

~ 
- + (6.2) -... IT 

-... + - 0 
~ IT IT (6.3) 

~ 
- + 

lT o (6.4) ..... IT 

-. + + - -
~lTlTlT (6.5) 

- - + + (6.6) -... ~ IT IT IT 

. ±=F ±=Fo ± Separation of ~ IT and ~ IT IT reactions in 2-prong ~ events 

was done by kinerrlatic fitting and produced a very clean sarrlple of 

~±lT=F events (see fig. 11) for use in the deterrrlination of the differential 

cross sections given in table 4. The ~+ polarizations in table 5 were 

obtained frorrl ~+ -. PlT o decays using eq. (5.20) with a~+ ::: - 1.0. 
o 

Legendre· and as sociated Legendre polynorrlial coefficients for these 

two- body final states are given in tables 9, 10, and 11. Figures 15 

and 16 display the ~-lT+ and ~+lT- angular distributions and fig. 17 

shows the ~+ polarization. Deterrrlination of cross sections for 

~±lT=FlT 0 reactions is subject to systerrlatic problerrlsbecause ther~ is 

only one constraint in the kinerrlatic fits. One prbblerrl is that 

~ ±IT =F IT 0lT 0 events rrlight give acceptable fits as ~ ± IT =F IT 0 and thus in-

crease the eros s sections. However, judging frorrl the nUrrlbers of 

± =F + -observed ~ IT IT IT events (see table 1), this should be a srrlall effect. 

Another problerrl is that there are often two acceptable solutions to the 

kinerrlatic equations for ~ ±IT =F IT ° fits corresponding to different value s 

for the ~ lab rrlOrrlenturn. One solution can sOrrletirnes be rejected by 

checking the ionization of the ~ track, but usually the track is too short 

to give any significant ionization inforrrlation. Since the weight of each 

~ 
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event depends on the ~ momentum, one does not know which of the two 

weights to as sign to a kinematically ambiguous event. Therefore, for 

cross section determinations, we have given these ambiguous events 

the same average weight as the unambiguous ~±rr=frro events. Finally, 

there are often kinematic ambiguities between ~-rr + rr 0 and K- prr 0 or 

K-rr + n reactions, which can simulate a ~- event if the K- decays in 

flight. The K- prr 0 events were easily eliminated by checking the ioni-

zation of the positive track. - + The K rr n events can sometimes be 

eliminated by checking the negative (decaying) track ionization if this 

track is not too short. Because the K lifetime is .... 100 times that of 

the ~-, the remaining ambiguities should contain few K-". +n events 

and therefore this contamination has been ignored in the calculation of 

~-rr+rro cross sections. 
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Table 1. Number of events and failure rates for the various measured topologies.· 

-, . 
-" 

TOPOLOGY NO. OF EVENTS FAILURE RATE 

-r 9939 5% 

O-prong Vo 25538 4% 

2-prong yO 13347 5% 

2-prong v+ 8448 5% 

2-prong V- 8308 5% 

4-prong v+ 79 11% 

4-prong V- 35 23% 

TOTAL 65694 5% 

.. 
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Table 2. K path length. 

. i :0., I 

E (MeV) em No. of "[ EV./rob 

862 8.2 1729 3.9 961 402 

883 8.5 1739 4.0 796 341 

888 8.5 1741 4.0 711 306 

902 8.9 1748 4.2 916 401 

918 8.8 1755 4.1 1385 616 

936 8.7 1764 4.1 1684 764 

960 8.6 1775 4.0 1238 576 

971 9.0 1780 4.2 1358 639 

1001 9.1 1794 4.3 890 432 

'j 

TOTAL 9939 4477 

I 
'" 1 
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Table 3. Part 101 croos sections (lOb) 

---------------PI( - (MeV/c)---------------
Ftnal State 

862 883 888 902 918 936 960 971 1001 

5.34 5.41 5.69 6.03· 5.47 6.16 6.99 7.63 9.10 
O-prong KO _____________________ ~~~ ______ ~1~ ______ ~1~ ______ ~~~ __ ~ ___ ~~~ ______ ~~! ______ ~lQ ______ ~lQ ______ ~!~_ 

4.79 4.75 4.98 5.10 4.56 5.30 5.89 6.57 7.84 
KOn _________ ~ __________ ~~~1 ______ ~~Q ______ ~1~ ______ ~~~ ______ ~~~ ______ ~~~ ______ ~~1 ______ ~~1 ______ ~1!_ 

6.10 5.91 6.41 6.76 6.4j· 6.59 7.10 7.26 7.35 
O-prong h i _____________________ ~~~ ______ ~~!! ______ ~1~ ______ ~~~ ______ ~~;! ______ ~~! ______ ~~~ ______ ~~~ ______ ~1!_ 

l.55 3.41 3.88 3.89 3.6~ 3.60 3.75 3.87 3.40 
h"O _____________________ ~~~ ______ "'n ____ ~.:~U ______ !.~L _____ ~H _____ _:!.U------"'!!!------~U------:.a!L 

tOn"tO 

EDPWA 

.99 .85 .82 .78 .75 .76 .81 .85 .99 

--------------------------------------------------------------------------------------------------

.16 .22 .22 .18 .25 .33 .41 .48 .51 

3.60 3.76 3.75 4.07 3.85 3.63 3.85 4.32 4.66 A,,+,,-_____________ '-_______ .. U ______ ~~Q ______ ~iL _____ ~~Q ______ ~!L _____ ~U ______ ~!! ______ "'H ______ ~n_ 

+ -. 0 A 11 11 .. 

.17 .21 .22 .27 .27 .29 .33 .37 .41 
______________________ !.Ql ______ !.Q! ______ ~Q! ______ !.Q1 ______ .. Q;! ______ !.Ql ______ ~Q! ______ !.Q1 ______ ~Q!_ 

EO,,+,,-
.59 .48 .63 .52 .54 .56· .54 .62 .53 

-_____________________ ~Q§ ______ !.Q§ ______ ~Q! ______ !.Q~ ______ ~2~ ______ !.Q1 ______ ~Q~ ______ ~Q~ ______ ~Q~ __ 

EO"+,,-,,o 
.005 .04 .04 .12 .12 .16 .16 .17 .18 

_____________________ !.QQ~ ______ ~2a ______ !.Q~ ______ !.Q~ ______ !.Q~ ______ !.Q~_~----"'Qa------:.Ql------~21--

E+lI-
1.94 i.86 1.74 1.64 1.70 1.65 1.64 1.75 1.95 

- _____________________ "'!! ______ !.!~ ______ !.!~ ______ !.!Q ______ ~2l!_ _____ ~Q! ______ !.q! ______ ~Q!! ______ :.!!_ 

E-lI+ 
1.56 1.33 1.38 1.46 1.15 1.20 1.20 1.34 1.53 

______________________ :.22 ______ !.Q2 ______ :.Q2 ______ !.22 ______ :.Q§ ______ !.Q! ______ !.Qi ______ !.Qi ______ :.22_ 

E+ .. - .. o .65 .70 .77 .70 .79 .77 .79 .90 1.04 
-_____________________ !.Q! ______ !.Q! _____ ~!.Q~ ______ !.Q§ ______ !.2~ ______ !.Q~ ______ !.2! ______ !.2!-_____ !.Q!_ 

E-lI+"o 
.70 .78 .75 .82 .75 .76 .82 .86 .90 

______________________ ~l ______ !.Q!! ______ !.Q! ______ !.Q! ______ !.Q! ______ !.Q~ ______ !.Q! ______ !.21 ______ !.Q!!_ 



Table 4. Differential cross sections. 

p - 862 !lieV/c 
K 

KOn Ana + - -- + l:n I.. T; 

cos e da/drl ERROR cos e da/dS1 ERROR cos e do/dS1 ERROR cos e do /dll ERROR 
(mb!ster) (mb! ster) (mb!ster) (mb!ster) 

-0.975 10594 0.246 -0.975 0.872 0.113 -0.975 0.211 0.053 -0.975 0.226 0.048 
-0.925 1.381 0.228 -0.925 0.60S 0.095 -0~925 0.151 0.042 -0.925 0.275 0.053 
-0.815 1.01'5 0.1<;<; -0.875 0.534 0.089 -0.875 0.112 0.040 -0.875 0 •. 241 C.050 
-0.825 1.005 0.197 -0.825 0.463 0.083 -0.825 0.117 O.03<:l -0.825 0.225 0.048 
-0.175 0.431 0.130 -0.775 C.665 0.101 -0.175 C.131 0.044 -0.175 0.236 0.049 
-0.725 0.399 0.133 -0.725 0.422 0.077 -0.725 0.121 0.038 -0.725 0.1'56 C.040 
-0.650 0.106 0.044 -0.675 0.575 0.092 -0.675 0.092 0.032 -0.675 0.253 0.052 
-0.550 0.124 0.C47 -0.625 0.278 0.062 -0.625 0.212 0.055 -0.625 0.lS7 0.045 
-0.425 0.100 0.035 -0.575 0.381 0.075 -0.575 0.143 0.043 -0.515 0.112 0.034 
-0.300 0.131 0.046 -0.525 0.318 0.069 -0.525 0.119 0.040 -0.525 0.148 0.040 
-0.225 0.2S2 0.097 -0.475 0.300 0.066 -0.475 0.121 C.04C -0.475 0.101 0.032 
-0.175 0.348 0.105 -0.425 0.167 0.048 -0.425 0.076 0.031 -0.425 0.106 0.034 
-0.125 0.2<;7 0.094 -0.375 0.314 0.C61 -0.350 0.038 0.016 -0.375 0.051 0.023 
-0.050 0.179 0.052 -0.325 0.135 0.045 -0.215 0.126 0.042 -0.300 0.058 0.017 

0.025 0.642 0.140 -0.275 0.111 0.052 -0.225 0.163 0.047 -0.200 0.046 0.016 ..... 
0.075 0.2(:5 0.088 -0.225 0.2CS 0.054 - 0.150 0.060 0.020 - 0.100 0.057 0.017 00 

I 
0.125 0.644 0.141 -0.175 0.152 0.046 -0.075 0.056 0.025 0.0 0.031 0.013 
0.175 0.26e 0.089 -0.125 0.111 0.042 -0.025 0.088 0.033 0.100 0.037 0.014 
0.225 0.28!: O.OSO -0.075 0.109 0.038 0.025 0.065 0.029 0.175 O.OS'5 0.032 
0.275 0.355 0.103 -0 .. 025 0.113 0.040 0.100 0.059 0.020 0.225 0.0<:l6 0.032 
0.325 0.377 0.104 0.025 0.108 0.038 0.175 0.117 0.039 0.215 0.065 0.026 
0.375 0.547 0.126 0.100 0.053 0.020 0.225 0.138 0.042 0.325 0.0<;6 0.032 
0.425 0.343 0.099 0.225 0.028 0.011 0.275 0.153 0.044 0.375 0.089 0.031 
0.475 0.3'52 0.lC2 0.375 0.034 0.013 0.325 0.145 0.044 0.425 0.OS1 0.032 
0.525 0.373 0.103 0.500 0.066 0.022 0.375 0.127 0.040 0.475 0.091 0.032 
0.575 0.3<;3 0.109 0.575 0.132 0.044 0.425 0.234 0.057 0.525 0.122 0.037 
0.(;25 0.21C 0.C7S 0.625 0.150 0.047 0.415 0.26'5 0.05S 0.515 O.OH 0.032 
0.675 0.223 0.079 0.675 0.249 0.060 0.525 0.263 0.060 0.625 0.114 0.036 
0.725 0.37e C.105 0.725 0.2CS 0.C56 0.575 0.275 0.063 0.675 C.018 0.030 
0.775 0.250 0.083 0.175 0.370 0.074 0.625 0.21~ 0.056 0.725 0.13<; 0.04C 
0.825 0.326 0.098 0.825 0.553 c.on 0.675 0.298 0.067 0.775 0.156 0.043 
0.875 C.3S1 0.lC4 0.875 C.681 0.lC4 0.725 0.326 0.071 0.825 0.237 0.054 
0.925 0.318 0.096 0.925 0.634 0.107 0.775 C.280 0.068 0.875 0.195 0.050 
0.975 0.145 0.065 0.975 0.902 0.157 0.825 0.3S!: C.079 0.925 0.248 0.059 

0.875 0.326 0.079 0.975 0.167 0.050 
0.950 0.122 0.037 

464 Events 730 Events 435 Events 452 Events 



Table 4 cont'd. DIFFERENTIAL CROSS SECTIONS 

P - 883 t1eV/c ·K -0 kIT a + - [-71+ K n L 1T 
cos 8 do/dst ERROR cos 8 da/dQ ERROR cos 8 da/drl ERROR cos 8 da/dr.! ERROR (mb/ster) (mb/ster) (mb/ster) (rnb/ster) -0 

-0.975 2.101 0.313 -0.975 0.717 0.112 -0.975 0.133 0.047 -0.915 0.162 0.045 
-0.925 1.160 0.232 -0.925 0.73S 0.112 -0.925 0.1«;«; 0.060 -0.925 0.231 0.053 0 
-0~875 0.912 0.212 -0.875 0.652 0.106 -0.875 0.097 0.040 -0.875 0.182 b.047 
-0.825 0.686 0.183 -0.825 0.621 0.108 -0.825 0.222 0.061 -0.825 O.lH 0.044 C,· 
-0.175 0.H2 0.139 -0.175 0.451 0.087 -0.175 0.092 0.035 -0.775 0.215 0.051 
-0.125 0.319 0.121 -0.725 0.485 0.092 -0.725 0.082 0.037 -0.725 O.lCl 0.036 c· -0.650 0.1«;6 0.091 -0.675 C.292 C.073 -0.675 C.14~ C. C 51 -0.675 C.272 C.058 
-0.550 0.136 0.052 -0.625 0.353 0.077 -0.625 0.111 0.054 -0.625 0.082 0.031 & -0.450 0.120 0.049 -0.575 0.315 0.072 -0.575 0.012 0.032 -0.575 C.188 0.047 
-0.350 O.lSf 0.055 -0.525 0.181 C.055 -0.500 0.084 0.027 -0.525 0.121 0.038 f~ -0.250 0.105 0.047 -0.475 0.304 0.076 -0.400 0.063 0.023 -0.475 0.087 0.033 
-0.115 0.224 o.on -0.425 0.283 0.071 -0 .• 3CO 0.090 0.027 -0.425 0.12~ C.040 # ... ...,. 
-0.125 0.183 0.082 -0.375 0.148 0.049 -0.200 0.063 0.022 -0.325 0.036 0.012 "-' 
-0.075 0.420 0.127 -0.325 0.186 0.059 -0.100 0.062 0.022 .... 0.115 C.032 0.011 --C.025 0.186 0.083 0.0 0.038 O. C 17 ..c> p~ -0.275 O.lH 0.053 -0.050 0.042 0.0ll.: a£f~, 

I 0~025 0.478 0.133 -0.225 0.143 0.051 0.075 0.090 0.037 0.050 0.036 0.015 
0.075 0.435 0.126 -0.175 0.183 0.055 0.125 0.1 C7 0.040 0.150 C.037 0.015 C 
0.125 C.33C O.llC -0.125 0.085 0.038 0.175 O.lle 0.042 0.225 0.111 0.037 
0.115 0.282 0.100 -0.C75 0.277 0.069 0.225 0.144 0.048 0.275 0.089 0.033 ,£ 
0.225 C.218 0.089 -0.025 O.lCO 0.041 0.3CO 0.0«;2 0.026 0.325 C.117 0.C3<; 
0.275 0.433 0.125 0.025 0.135 0.048 0.315 0.241 0.062 0.375 0.115 0.038 A 
0.325 0.283 0.100 0.075 0.136 0.048 0.425 0.114 0.043 0.425 0.102 0.036 
0.315 0.38l: 0.116 0.175 0.03<; C.015 0.475 0.242 O. C63 0.475 C.063 0.028 
0.425 0.498 0.133 0.300 0.060 0.023 0.525 0.182 0.055 0.525 0.141 0.042 
0.475 0.500 0.134 0.4.CO 0.052 0.021 0.0;75 C.283 0.069 0.515 0.117 0.039 
0.525 0.2eC c.o«;c; 0.500 0.04<; C.020 O.l:25 0.246 C.066 0.625 0.078 0.032 0.575 0.436 0.126 0.575 0.131 0.048 /).675 0.242 0.065 0.675 0.144 0.044 
0.625 0.218 0.089 0.625 0.151 0.050 0.725 0.278 0.072 0.750 C.075 O. 023 
0.675 0.341 0.108 0.675 0.225 0.0l:2 0.775 0.372 0.085 0.825 0.16C 0.048 
0.725 0.394 0.119 0.725 0.457 0.090 0.825 0.318 0.089 o. e 15 C.133 0.044 
0.775 0.28~ o. Ie 1 0.175 0.407 C.085 0.875 0.299 0.083 0.925 0.241 0.062 
0.825 0.416 0.120 0.825 0.316 0.082 0.950 0.190 0.051 0.n5 0.119 0.045 
0.815 0.242 0.091 0.875 0.657 0.111 
0.925 0.304 O.lCl 0.925 0.548 C.110 
0.975 0.214 0.087 0.975 0.496 0.124 

378 Events 602 Events 336 Events 332 Events 



Table 4 cont'd. 

-0 
K n 

cos e da/d~ ERROR 
(mb/ster) 

-0.915 
-0.925 
-0.875 
-0.825 
- O. 775 
-0.100 
-0.515 
-0.450 
-0.350 
-0.250 
-0.175 
-0.125 
-0.015 
-0.025 

0.025 
0.075 
0.125 
0.175 
0.225 
0.275 
0.325 
0.315 
0.425 
0.475 
O. ~25 
0.575 
0.625 
O. t75 
0.725 
0.775 
0.825 
0.815 
0.950 

1.841 
2.186 
1.15C 
C.738 
(.491 
0.168 
0.073 
C. 1 C 7 
C.120 
0.118 
0.188 
0.243 
0.357 
0.3C3 
0.317 
0.342 
0.64S 
0.338 
0.3e2 
0.342 
0.492 
C.43€ 
0.26'; 
0.329 
0.4CC 
0.479 
0.ZE2 
0.214 
0.450 
C.411 
0.30C 
0./330 
0.210 

377 Events 

0.299 
0.326 
C.235 
0.190 
0.155 
0.070 
0.033 
C.048 
0.04S 
0.048 
0.084 
O.CSS 
0.119 
0.107 
0.112 
0.114 
0.157 
0.113 
0.107 
0.114 
0.136 
0.126 
0.100 
0.110 
C.120 
0.13 3 
0.106 
C.087 
0.130 
0.124 
0.106 
0.110 
0.063 

fliT a 

DIFFERENTIAL CROSS SECTIONS 

PK- = 888 IvleV/c 

cos e da/dri ERROR 
(mb/ster) 

-0.975 
-0.925 
-0.875 
-0.825 
- O. 775 
-0.725 
-0.675 
-0.625 
-0.575 
-0.525 
-0.475 
-0.425 
-0.375 
-0.325 
-0.275 
-0.225 
-0.175 
-0.125 
-0.075 
-0.025 

0.025 
0.075 
0.150 
0.250 
0.375 
C.5CO 
0.575 
0.625 
0.675 
0.725 
t).775 
0.825 
0.875 
0.925 
0.975 

0.983 0.136 
0.e4C 0.128 
0.754 0.122 
G .476 0.097 
0.53E 0.102 
0.538 0.104 
0.466 0.093 
0.522 C.I0C 
0.191 0.060 
0.217 0.063 
0.2(:4 0.071 
0.255 0.071 
0.2C5 0.062 
0.193 0.061 
0.215 0.065 
0.231 C. CO 
0.154 0.055 
0.147 0.052 
C.112 0.0';6 
0.150 0.053 
0.OS4 0.042 
0.191 0.060 
0.094 0.030 
0.C86 0.C29 
0.032 0.014 
0.046 0.021 
0.OS8 0.C44 
0.231 0.067 
0.2S1 0.075 
0.412 0.090 
0.233 0.067 
0.4';8 C.CSt 
0.849 0.133 
0.773 0.135 
C.728 0.163 

613 Events 

+ -L Ii 

cos S d0/d~ ERROR 

-0.950 
-0.875 
-0.825 
-0.715 
-C. 725 
-0.615 
-0.600 
-0.5eo 
-0.425 
-0.375 
-0.275 
-0.125 

0.0 
0.100 
0.200 
C. 275 
3.325 
0.375 
0.425 
0.415 
0.525 
0.515 
0.625 
O. U5 
0.725 
0.775 
0.825 
0.875 
0.950 

(mb/ster) 

0.075 0.025 
0.155 0.055 
C.255 C. 071 
0.170 0.051 
c.ess 0.040 
C.OH 0.031 
0.069 0.025 
0.le2 0.031 
0.088 0.039 
0.079 0.035 
0.02f 0.C12 
0.046 0.016 
0.048 0.020 
0.017 0.026 
0.114 0.032 
0.185 0.056 
0.103 0.042 
0.141 0.050 
0.2S4 C.011 
0.282 0.071 
0.122 0.04& 
C.277 C.e72 
0.281 0.073 
0.181 0.060 
0.2<12 0.075 
0.241 0.070 
0.37C C.CS2 
0.328 0.091 
0.180 0.054 

289 Events 

- + 2: iT 

cos e da/d[i ERROR 
(mb/ster) 

-0.975 
-0. 'i2S 
-O.1:l7S 
-').825 
-0.775 
-0.725 
-0.675 
-0.625 
-0.575 
-0.525 
-0.475 
-0.400 
-0.300 
-0.200 
-0.075 

0.050 
0.150 
0.225 
0.275 
0.325 
0.375 
0.425 
0.475 
0.525 
J.575 
0.625 
0.675 
0.725 
O. 8('0 
0.875 
0.925 
0.915 

0.225 
0.le8 
('.242 
0.264 
0.262 
0.2C7 
0.187 
C.l11 
0.071 
C.13C 
C.131 
0.052 
0.066 
0.033 
0.027 
C.04C 
0.068 
C.081 
C.068 
0.082 
C.083 
0.070 
0.127 
0.114 
0.085 
0.012 
C.C89 
0.139 
0.056 
0.132 
0.248 
C.228 

312 Events 

0.055 
0.050 
0.C'57 
0.J59 
C.060 
0.053 
0.:)50 
C.C4e 
0.032 
0.041 
0.041 
0.018 
0.021 
0.015 
0.011 
0.017 
0.022 
0.033 
C.C30 
0.033 
0.034 
0.031 
0.042 
C.04C 
0.035 
0.032 
0.036 
0.046 
0.021 
0.047 
0.066 
0.066 

I 

N 
o 
I 



Table 4 cont'd. DIFFERENTIAL CROSS SECTIONS 

P - 902 IvleV/c K -0 
krro + - -- + K n L iT :... 7[ 

cos S dO/dl6 ERROR cos e do/dl6 ERROR cos 6 do/dl6 ERROR cos C dO/d~ ERROR (mb/ster) (mb/ster) (mb/ster) (mb/ster) 0 -C.S15 1. g62 0.212 -0.915 0.8C4 0.111 -0.915 0.112 0.052 - 0.915 0.117 0.043 -0.925 1.000 0.192 -0.925 0.565 0.096 -0.925 0.24C O. C62 -0.925 0.183 0.044 ",.,., 
""'-J -0.815 1.327 0.224 -0.815 0.5S2 0.092 -0.875 0.073 0.030 -0.875 0.246 0.051 -0.825 0.5E1 C. 157 -0.825 0.-677 C.100 -0. 825 0.144 O. C43 .,.0.825 0.212 0.047 c.: -0.775 0.5C2 0.139 -0.775 0.646 0.099 -0.775 0.OS9 0.038 -0.175 0.336 0.05Q -0.125 C. 471 0.136 -0.125 0.363 O.G13 -0.125 0.158 0.048 -·J.125 0.2C6 0.047 -C.650 O.lse O.C(;1 -0.675 0.417 0.083 -0.615 0.068 0.030 -0.615 0.20i 0.04i C -0.550 0.132 0.041 -,).625 0.382 0.016 -0.625 0.136 0.043 -0.625 0.159 0.041 -0.450 O.lCO 0.041 -0.515 0.U5 0.062 -0.575 0.148 0.047 -0.515 0.103 0.033 .:K~ -0. H5 0.200 0.082 -0.525 0.266 0.06; -C.525 O.lCC 0.035 -0.525 0.190 0.045 -0.325 0.164 0.013 -0 • .415 C.235 0.059 -0.450 0.042 0.017 -/).475 0.128 0.037 N -0.215 O. H5 0.C14 -0.425 0.32S C.072 -0.350 0.012 0.023 -0.400 0.052 C.017 -0.225 0.227 0.086 -0.375 0.260 0.063 -0.250 0.C3<; 0.016 -0.300 0.028 0.012 0 -~.175 0.24t 0.C87 -0.325 0.33C 0.072 -0.150 0.042 0.016 -0.200 C.048 0.016 I 

-0.125 G.331 0.lC2 -0.275 0.233 0.058 -0.050 0.036 0.016 -0.100 0.058 0.018 N --0.015 0.334 0.101 -0.225 0.21'1 0.056 0.050 0.036 0.015 -0.025 0.095 0.032 I 11'-
~ ... , 

-0.025 C.414 0.111 -0.175 0.221 C.C5C; 0.125 0.124 0.039 0.025 0.065 0.027 0.025 0.38S 0.108 -0.125 0.154 0.049 0.115 C.OSt 0.036 0.075 0.076 0.029 Or 0.015 0.292 0.092 -0.075 0.186 0.054 0.225 0.152 0.044 0.125 0.086 0.030 0.125 C.52<; o. 125 -0.025 0.2C2 0.054 0.215 C.lSl 0.050 0.200 0.032 0.013 "";; 0.175 0.6<;4 0.145 0.025 0.111 0.041 0.325 o.OSC 0.034 0.275 0.088 0.031 0.225 C.5C2 0.122 0.015 0.158 0.048 0.315 0.11C 0.047 0.325 0.054 0.024 U'I 0.215 C.5<;5 0.133 0.125 0.134 0.045 o. '125 0.01C; 0.032 0.400 /0.071 C.020 0.325 0.323 0.091 0.200 0.072 0.023 0.475 0.164 0.047 0.475 0.124 0.037 0.315 C.462 0.119 0.300 0.C85 0.025 0.525 0.180 0.050 0.525 0.01S 0.030 0.425 0.458 0.115 0.400 0.080 0.024 0.575 C.282 0.06.3 0.515 0.124 0.037 0.475 0.386 0.107 0.475 0.012 0.032 0.625 0.341 C.010 0.650 0.046 0.016 0.525 C.lse; 0.075 0.525 0.115 C.C41 0.615 0.264 0.062 0.725 0.OS5 0.033 i).575 0.356 0.103 0.575 0.206 0.055 0.725 o .US 0.063 0.775 0.085 0.032 0.625 C.253 0.C84 0.625 0.103 0.039 0.775 0.359 0.077 0.825 0.178 0.048 O. (:15 C.338 0.Og7 'J.675 0.284 0.Ot5 0.825 0.258 C.Ob6 0.875 0.184 0.049 0.725 0.345 C.I00 0.725 0.229 0.059 0.875 0.165 0.055 0.925 0.223 0.056 v.115 0.361 0.100 0.715 C.343 0.072 0.950 0.087 0.031 0.975 0.264 0.064 0.825 0.2CC 0.075 0.825 0.503 0.089 
0.875 0.309 0.093 0.815 0.7C2 0.106 
0.925 C.22E: 0.080 0.925 0.748 0.118 
0.915 0.224 0.01'1 0.975 0.792 0.145 

498 Events 791 Events 361 Events 413 Events 



Table 4 cont'd. DIFFERENTIAL CROSS SECTIONS 

p - 918 NeV/c K -0 
AlTo + - ,,- - + K n 1: IT .:.. il 

cos 6 da/drl ERROR cos 6 do/drl ERROR cos 8 do/drl ERROR cos S do /drt ERROR 
(mb/ster) (mb/sterl (mb/ster) (mb/ster) 

-0.975 1.492 0.191 -0.975 0.753 0.085 -0.975 0.086 0.029 -0.975 0.136 0.030 
-0.925 1.531 0.193 -0.925 0.54<; 0.071 ~O. 925 0.14<; 0.036 -0.925 0.20e 0.038 
-0.875 C. 9 7 ~ 0.15(: -0.875 0.571 0.07(: -0.875 0.109 0.033 -0. B 75 0.202 0.037 
-0.825 0.750 0.135 -0. B2 5 0.621 0.080 -0.B25 0.110 0.032 -0.825 0.255 0.041 
-C.715 0.423 0.C<;7 -0.715 0.417 0.064 - 0.775 0.099 0.C33 -0.775 0.183 0.035 
-0.725 0.371 0.101 -0.725 0.333 0.C57 -0.725 0.104 0.033 -0.725 0.184 0.035 
-0.650 0.076 0.031 -0.675 0.361 0.059 -0.675 O~ 112 0.032 -0.(:75 C.223 0.03<; 
- o. ~ 50 C.OU 0.032 -0.t25 0.4C<; 0.064 -0.(:25 O.llC 0.030 -0.625 0.248 0.041 
-0.450 0.054 0.024 -0.575 0.228 0.047 -0.575 0.079 0.025 -0. '375 C.082 0.024 
-').315 C.153 0.058 -0.525 C.255 0.050 -0.500 0.053 0.015 -0.525 0.11<; 0.028 
-0.325 0.24<; 0.072 -0.475 0.239 0.048 -0.425 0.048 0.021 -0.475 0.122 0.029 
-0.275 0.165 0.058 -0.425 0.331 0.060 -0.375 0.043 0.019 -0.425 0.060 0.020 
-0.225 0.127 0.052 -0.375 0.26(: 0.053 -0.325 0.03<; 0.018 -0.375 0.088 0.024 
-0.175 0.154 0.054 -0.325 0.247 0.050 -0.225 0.013 0.006 -0.300 0.034 0.011 I -0.125 0.311 0.080 -0.275 0.212 0.045 -0.125 0.011 0.025 -0.225 0.047 O.OlB N 
-0.075 O. U2 O. C73 -0.225 O. H~ (.040 -0.075 0.049 0.020 -0.175 0.042 0.017 N 

-0.175 0.17e 0.040 -0.025 0.040 O.OlB -0.125 0.063 0.021 I -0.025 0.356 0.084 
0.025 C.3tl 0.085 -0.125 0.213 0.045 0.025 0.04<; 0.020 -0.075 0.054 0.019 
0.075 0.289 0.075 -0.075 0.196 0.044 0.075 0.076 0.025 -0.025 0.047 0.018 
·).125 0.430 0.092 -0.025 0.215 0.045 0.125 0.088 0.027 0.050 0.034 0.011 
0.175 0.5C<; 0.100 0.025 0.165 0.040 0.175 O.lU 0.033 0.125 0.062 0.021 
0.225 0.441 0.092 0.075 0.114 0.033 0.225 0.147 0.035 0.175 0.034 0.015 
0.275 0.416 0.OB9 0.125 0.152 0.038 0.275 C. 175 0.038 0.225 0.048 0.018 
0.32'5 0.5C(: 0.0<;7 0.175 C.1l8 0.034 0.325 O. H8 0.037 0.275 O.Oql 0.025 
0.375 0.299 0.015 0.225 0.132 0.035 0.315 0.118 0.039 0.325 0.051 0.020 
0.425 0.30C 0.075 0.215 0.157 0.03'1 0.425 0.114 0.039 0.400 0.02(: C.OIC 
0.475 C.3ce 0.075 ,0.325 0.08<; C.030 0.415 0.228 0.045 0.500 0.025 0.010 
0.525 0.349 0.080 0.315 0.073 0.026 0.525 0.222 0.044 0.515 0.036 0.016 
0.575 0.365 0.084 0.425 0.103 0.031 0.515 0.336 0.055 0.625 0.036 0.016 
0.625 0.188 0.0(:0 0.475 0.078 0.028 0.625 0.251 0.048 0.675 0.051 0.019 
0.615 0.356 0.082 ().525 0.131 0.031 0.675 0.261 0.050 0.725 0.052 C.020 
0.725 0.224 0.Ot5 0.515 0.131 0.037 0.725 0.382 0.061 0.715 0.054 0.020 
0.175 0.259 0.069 0.625 0.134 0.036 0.775 0.274 0.053 0.825 0.08<; 0.021 
0.825 0.317 0.071 0.615 0.256 C.050 0.825 0.344 0.062 0.815 0.115 0.031 
0.875 C.448 0.093 0.725 0.26<; 0.051 0.875 0.175 0.045 0.925 0.150 0.037 
0.925 0.256 0.068 0.775 0.288 0.054 0.925 0.24C 0.058 0.915 0.185 0.042 
0.q15 0.147 0.052 0.825 0.445 0.067 0.975 0.115 0.043 

0.875 0.583 0.077 
0.925 0.746 0.093 
0.915 C.728 C.110 

687 Events 1142 Events 576 Events 516 Events 

• 



Table 4 cont'd. DIFFERENTIAL CROSS SECTIONS 

P - 936 MeV/c K -0 (,_0 + - - + K n •• ,1 L: 11 ~ 'IT 
cos e do/drl ERROR cos i3 da/drl ERROR cos e do/drl ERROR cos e da/drl ERROR 

(mb/ster) (mb/ster) (mb/ster) (mb/ster) -0.975 1.677 0.182 -0.915 0.624 0.010 -0.915 0.189 0.031 -0.<;75 0.OS3 0.022 -0.925 1.28C 0.159 -0.925 0.606 0.069 -0.925 0.123 0.028 -0.925 0.188 0.033 
0 -0.815 1.201 0.153 -0~815 0.402 0.055 -0.815 0.143 0.034 -0.815 0.185 0.032 -0.825 1.025 0.143 -0.825 C.4<;1 C. Ce2 -v.825 0.012 0.021 -0.825 0.2(:5 0.039 -0.115 0.584 ,0.112 -0.115 0.460 0.060 -0.175 C.128 0.031 -0.115 0.219 0.035 C -0.125 0.300 0.078 -C.725 C.3SC 0.056 -0.725 0.13t: 0.032 -0.125 0.2'81 0.040 -0.675 0.135 0.C55 -0.675 0.471 0.0(:1 -0.615 0.069 0.022 -0.U5 0.203 0.0:33 ,Ci -0.625 0.110 0.060 -0.625 0.38<; 0.056 -0.625 0.014 0.022 -0.625 0.111 0.032 -0.575 C. 168 0.056 -0.!:15 C.351 0.054 -1).515 0.061 0.021 -0. 515 0.224 0.035 

C -0.525 0.0<;8 0.044 -0.525 0.328 0.050 -0,.525 0.014 0.022 -0.525 0.101 C.024 -0.415 0.088 0.039 -0.475 0.292 0.049 -0.415 0.050 C. C 19 -0.415 0.141 0.028 
.E;;. -0.425 0.161 O~054 -0.425 C.17<; C.031 -0.425 0.039 0.011 -0.425 0.105 0.024 -0.315 0.113 0.043 -0.375 0.290 0.048 -0.375 0.039 0.011 -0.375 0.055 0.017 -0.325 0.110 0.054 ':'0.325 0.238 0.043 -0.3CO 0.030 0.011 -0.325 0.082 0.021 "" ., . "'"" -0.275 0.23t 0.0(:3 -0.215 C.138 0.032 -0.200 0.040 0.012 -0.215 0.054 0.011 -0.225 0.276 0.067 -0.225 0.188 0.038 -O.ICO 0.032 0.011 -0.225 0.067 0.019 C' -0.115 C.247 0.064 -0.115 C.283 0.041 -0.025 0.046 0.019 -0.115 0.061 0.019 I 

-0.125 0.40t 0.083 -0.125 0.21C 0.042 0.025 0.065 0.021 -0.125. 0.044 0.015 N 
w ~~~ -0.075 0.512 0.090 -0.075 0.096 0.021 0 .. 075 0.045 0.C17 -0.075 0.051 0.017 -0.025 0.553 0.093 -0.025 C.I1C C.036 0.125 0.095 0.025 -0.025 0.055 0.017 0.025 0.348 0.074 0.025 0.163 0.036 0.115 C.lle 0.02<; 0 .. 025 0.045 0.016 C 0.075 0.494 0.089 0.075 0.149 0.034 0.225 0.131 0.030 0.075 0.034 0.014 0.125 0.437 0.083 0.125 0.228 0.042 0.275 0.1<;8 0.031 0.125 0.061 0.019 '1 0.175 0.557 0.093 0.175 0.141 0.032 0.325 0.122 0.02 <; 0.175 0.045 0.016 0.225 C.48t: 0.081 0.225 0.068 0.023 0 .. 315 0.130 0.031 0.225 0.034 0.014 

C'"'-0.215 0.405 0.019 0.275 0.113 0.029 0.425 0.211 0.039 0.215 0.051 0.011 0.325 0.464 0.085 0.325 0.169 0.036 0.475 0.241 0.042 0.325 0.046 0.016 0.315 C.373 0.016 0.375 0.121 C.030 0.525 0.208 0.039 0.315 0.033 0.014 0.425 0.312 0.010 0.425 0.173 0.036 0.515 0.324 0.049 0.425 0.069 0.020 0.475 0.315 0.077 0.475 0.114 0.030 0.625,0.344 0.051 0.475 0.011 0.020 0.525, o. 34~ o. C12 0.525 C.l3C 0.031 0.675. 0.316 0.049 0.550 0.021 o.occ; 0.575 0.289 0.066 0.5.75 0.146 0.034 0.725 0.27C 0.046 0.625 0.030 0.0.13 0.625 0.318 0.016 O. (:25 0.251 0.045 0.775 0.255 0.046 0.615 0.030 0.014 0.05 0.441 0.082 0.675 0.232 0.042 0.B25 0.226 0.045 0.725 0.037 0.015 0.125 0.345 0.012 0.125 0.313 0.050 0.815 0.211 0.045 0.800 0.044 0.012 C.115 0.337 0.072 0.715 C.31C 0.054 0.925 0.141 0.041 0.875 0.095 0.025 0.825 0.330 0.070 0.825 0.453 0.060 0.975 0.138 0.044 0.925 0.151 0.033 0.815 0.253 0.063 0.815 C.485 0.063 0.975 0.156 0.035 O. C;Z5 0.262 0.063 0.925 0.558 C.072 
0.975 0.239 0.060 0.975 0.480 0.081 

985 Events 1427 Events - 691 Events 662 Events 



Table 4 cant I d. DIFFERENTIAL CROSS SECTIONS 

P - 960 MeV/c 
K 

+ - - + -0 fino K n Z n 
cos e da/dQ ERROR cos e da/dQ ERROR cos 8 da/drl ERROR cos .: d:/dc") ERROR 

(mb/ster) (mb/ster) (mb/ster) (mb/ster) 
-0.975 1.878 0.221 -0.975 0.512 0.072 -0.975 0.110 0.035 -0.975 0.137 0.032 
-0.925 1.731 0.211 -0.925 0.401 0.064 -0.925 O.lCe; 0.034 - 0.92 5 0.183 0.037 
-0.875 1.28'l 0.186 -0.815 0.540 0.078 -0.815 0.194 0.045 -0.875 0.189 0.037 
-0.825 0.147 0.139 -0.825 0.418 0.069 -0.825 o.oe;e 0.032 -0.825 0.239 0.041 
-0.715 0.450 0.103 -0.115 0.5 e9 0.018 -0.115 G.085 0.027 -0.715 C.2H O. C 39 
-0.725 0.329 0.088 -0.725 0.384 0.064 -0.725 0.051 0.019 -0.725 0.267 0.043 
-0.675 0.237 0.075 -0.675 0.259 0.053 -0.675 0.119 0.032 -0.615 0.2le 0.040 
-0.625 0.292 0.084 -0.625 0.4C5 0.064 -0.625 0.078 0.026 -0.625.0.207 0.038 
-0.550 0.077 0.029 -0.575 0.334 0.059 -0.515 0.060 0.025 -0.575 0.175 0.035 
-0.475 0.136 0.056 -0.525 0.284 C.055 -0.500 0.024 0.011 -0.525 0.146 0.032 
-0.425 0.156 G.059 -0.415 0.223 0.049 -0.315 0.023 0.008 -/).475 0.085 0.024 
-0.375 0.165 0.062 -0.425 0.218 0.048 -0.225 0.016 0.007 -0.425 0.099 0.026 
-0.325 0.112 0.050 - O. 3 75 0.236 0.048 -0.100 0.023 0.009 -0 ... 315 C.018 0.023 
-0.275 G.15C C.051 -0.325 0.247 0.050 -0.025 0.061 0.025 -0.325 0.085 0.025 \. 

-0.225 0.244 0.074 -0.275 0.284 0.054 0.025 0.081 0.027 -0. 275 0.06C; 0.022 I 

- 0.115 0.411 0.094 -0.225 C.253 C.052 0.015 0.069 0.024 -0.225 0.104 0.027 N 

*"" -0.125 0.318 0.082 -0.175 0.145 0.039 0.125 0.092 0.02B -0.150 0.032 0.010 I 
-0.075, 0.487 0.102 -0.125 0.163 0.041 0.115 0.0e;4 C.030 -0.015 0.056 0.020 
-0.025 0.483 0.101 -0.075 0.112 0.042 0.225 0.117 0.032 -0.025 0.011 0.023 

0.025 0.533 0.105 -0.025 0.149 0.038 0.275 0.196 0.042 0.050 0.035 0.011 
0.015 0.560 0.108 0.025 0.21(; 0.047 0.325 0.146 O •. C36 0.150 C.04C O. C 12 
0.125 0.562 0.108 0.075 0.264 0.052 0.375 0.226 O'~046 0.225 0.072 0.023 
0.175 0.657 0.118 0.125 0.230 0.049 0.425 0.255 0.048 0.215 0.043 0.018 
0.225 0.438 0.096 0.115 0.1 e 1 0.043 0.475 0.230 0.041 0.350 0.04C 0.C12 
0.275 0.552 0.106 0.225 0.230 0.048 0.525 0.313 0.054 0.450 0.044 0.012 
0.325 0.616 0.113 0.275 C. 1 C; 1 0.044 0.515 0.387 0.061 0.550 0.022 C.OOS 
0.375 0.H2 0.0'>6 0.325 0.151 C.039 0.625 0.257 0.050 0.650 0.026 0.010 
0.425 0.284 0.076 0.375 0.131 0.036 0.675 0.320 0.057 0.750 0.032 0.011 
0.475 0.319 0.080 0.425 0.15<; 0.040 0.725 0.347 C.06C 0.825 0.073 0.C24 
0.~25 0.352 C.085 0.475 0.1 n 0.042 0.715 0.262 0.054 0.875 0.127 O.O:D 
0.575 0.402 0.090 0.525 0.232 0.048 0.825 C.335 0.062 C.925 0.118 0.033 
0.625 C.315 0.079 0.!:75 C.289 0.055 0.875 0.150 0.043 0.975 0.209 0.046 
0.675 0.500 0.100 0.625 0.213 0.046 0.950 0.090 0.026 
1'1.725 0.276 0.074 0.675 0.236 0.049 
0.715 0.484 0.097 0.725 0.238 0.C5C 
0.825 0.394 0.088 0.775 0.476 0.070 
0.875 0.487 0.097 0.825 0.343 0.061 
0.925 0.3U 0.085 0.875 0.503 0.014 
0.975 0.439 0.094 0.925 0.526 0.080 

0.975 0.691 0.112 

845 Events 1118 Events 532 Events 518 Events 



Table 4 cont'd. DIFFERENTIAL CROSS SECTIONS 

P -K 971 l1eV/c 
-0 

I\TT
O + - - + K n L: "IT L 'IT 

cos e do /M2 ERROR cos 6 dcr/d[1 ERROR cos e do/d[1 ERROR cos :3 do/drt ERROR 
(mb/ster) (mb/ster) (mb/ster) (mb/ster) 

-0.915 1.895 0.212 -0.915 C.61C 0.081 -0.975 0.181 0.03'1 -0.915 0.118 0.034 
-0.925 1.683 0.198 -0.925 0.612 0.019 -c.n5 0.126 0.034 -0.925 0.189 0.036 '0 
-0.875 1.349 (.180 -0.875 0.411:1 0.064 -0.875 0.152 0.03t -0.815 0.248 C.040 
-0.825 0.718 0.131 -0.825 0.513 0.015 -0.825 0.124 0.032 -0.825 C.2CC; O.C 31 (.') 
-0.775 G.54l: 0.109 -0.115 0.385 0.062 -0.175 0.011 0.027 -0.775 0.240 0.040 
-0.725 0.534 0.111 -0.125 0.3C1 0.053 -0.125 0.136 0.035 -0.125 0.235 C.039 ,.<"",,~, 

-0.615 0.188 0.011 -0.t15 C.381 0.063 -0.675 0.081 0.027 -0.615 0.272 0.042 "-
-C.6CO 0.076 0.029 -0.625 0.345 0.051 -0.t:25 0.076 0.025 -0.625 0.179 0.034 
-0.525 0.100 0.045 -0.575 C.267 0.051 -0.575 0.097 0.029 '"0.575 0.1<;9 0.036 """" "'-
-0.415 0.097 0.043 -0.525 0.354 0.051 -0.525 0.07<; 0.026 -0.525 0.171 0.034 
-0.425 C.237 o. G7l -0.475 0.217 0.051 -0.475 C.056 0.02l -0.475 C.161 0.033 ~ 
-0.375 0.125 0.051 -0.425 C.34( 0.058 -0.425 0.053 0.022 -0.425 0.11C 0.C33 
-0.!25 0.243 C.010 -0.375 0.253 0.049 -0.375 0.038 0.011 -0.375 0.106 0.021 8\; -0.275 0.414 0.090 -0.325 0.24<; 0.048 -0.275 0.014 0.00l: -0.325 0.124 0.028 
-0.225 0.181 0.060 -0.275 0.3C5 0.C52 -0.150 0.040 0.013 -0.275 0.052 0.019 

C -0.175 0.548 0.104 -0.225 0.2CO 0.044 -0.050 0.038 0.012 -0.225 C.075 0.022 I 
-0.125 0.609 0.109 -0.175 C.213 0.044 0.025 0.055 0.021 -0. 150 0.043 0.C12 N 
-0.075 0.442 0.092 -0.125 0.205 0.045 0.075 0.076 0.024 -0.075 0.035 0.016 \,Jl ~~I~ 
-0.025 0.60l: 0.109 -0.075 0.181 0.042 0.125 0.132 0.032 -0.025 0.083 0.024 

I 

0.025 0.701 0.116 -0.025 0.123 0.C34 0.175 0.160 0.036 0.025 0.034 0.015 0 0.075 0.4<;2 0.097 0.025 0.181 0.041 0.225 0.121 C.030 0.075 0.082 0.024 
0.125 0.654 0.111 0.075 0.141 0.036 0.275 0.179 0.038 0.125 0.088 0.024 'J 0.175 0.460 0.094 0.125 0.27<; 0.051 0.325 0.253 0.045 0.175 0.068 0.021 
0.225 0.42<; 0.C89 0.175 0.245 0.047 0.375 C.1S1 0.040 0.225 0.095 0.026 "'-t. 0.275 0.469 0.094 0.225 G.112 0.032 0.425 0.352 0.054 0.215 0.056 0.020 
0.325 0.596 0.105 0.275 0.228 0.047 0.415 0.142 0.035 0.325 0.081 o.on 
0.315 C.57C 0.104 0.325 0.225 0.046 0.525 0.333 0.053 0.375 C.034 0.015 
0.425 0.375 0.084 0.315 C.12C C.033 0.575 0.310 0.052 0.425 0.055 0.020 
0.475 C.50S 0.096 0.425 0.188 0.042 0.625 0.36<; 0.057 .0.500 0.027 0.010 
0.525 0.54S C.I00 0.415 0.176 C.040 0.675 0.301 0.052 C.6CO 0.021 .C.009 
0.575 0.469 0.092 0.525 0.2S1 0.052 0.725 . 0.249 0.048 0.100 0.043 0.012 
0.625 C.320 0.076 0.575 0.242 0.047 0.715 C.321 0.055 0.800 0.034 0.012 
0.615 0.344 0.079 0.625 0.2C7 0.044 0.825 0.2l0 0.047 0.875 0.122 0.032 
0.725 0.455 0.091 0.615 0.217 0.045 0.815 0.217 0.050 0.925 0.118 0.032 
0.175 0.469 0.C94 0.125 0.390 0.061 0.950 0.065 0.021 0.915 0.179 0.041 
0.825 0.603 0.103 0.775 0.353 C.058 
0.875 0.5SS 0.103 0.825 0.305 0.055 
0.'125 0.559 0.102 0.815 0.469 0.068 
0.975 0.610 0.106 0.925 0.568 0.019 

0.q75 0.726 0.109 

1036 Events 1247 Events 639 Events 623 Events 



Table 4 cont' d. DIFFERENTIAL CROSS SECTIONS 

p - 1001 l1eV/c 
K -0 

!~ TI
o + - - + K n L: 1l L: 1l 

cos e do/dIG ERROR cos e do/drl ERROR cose do/dS"l ERROR cos e da/dS"l ERROR 
(mb/ster) (mb/sterl (mb/ster) (mb/ster) 

-0.975 2.658 0.303 -0.915 0.395 0.013 -0.915 0.21~ 0.051 -0.975 0.048 0.021 
-0.925 2.015 0.262 -0.925 0.418 0.075 -0.925 0.129 0.039 -0.925 0.13~ 0.036 
-0.875 1.18C C .199 -0.875 0.562 0.090 -0.875 0.145 0.046 -0.815 0.309 0.055 
-0.825 1.1<;2 0.202 -0.825 0.312 0.069 -0.825 0.23(; 0.053 -0.825 0.324 0.057 
- O. 175 C.6<;C 0.151 -0.775 0.423 0.016 -0.715 0.172 0.050 -0.175 0.28C 0.052 
-0.725 0.334 0.101 -0.125 0.3(;4 0.013 -0.700 0.063 0.020 -0.125 0.393 0.063 
-0.075 0.364 0.110 -0.615 0.356 0.011 -0.625 0.086 0.032 -C.675 0.266 0.052 
-0.600 C.181 0.061 -0.(:25 C.273 C.061 -0.575 0.095 0.034 -0.625 0.351 0.05'1 
-0.525 0.209 0.079 -0.515 0.348 C.010 -0.~25 0.057 C.025 -0.515 0.164 0.040 
-0.475 0.151 0.061 -0.525 0.233 0.056 -0.475 0.083 0.031 -0.525 0.202 0.045 
-0.425 0.2(:(: 0.C89 -0.415 0.307 0.061 -0.350 0.020 0.008 -0.475 0.217 0.046 
-0.315 0.241 0.085 -0.425 0.269 0.060 -0.150 0.014 0.006 -0.425 0.143 0.037 
-0.325 0.351 0.103 -0.315 0.2(:4 0.061 0.0 0.0(;1 0.C19 -0.375 0.077 0.021 
-0.275 0.411 0.110 -0.325 0.151 0.045 0.015 0.058 0.026 -0.325 0.081 0.029 
-0.225 0.443 0.111 -0.215 0.210 0.053 0.125 0.111 0.031 -0.275 0.068 0.026 
-0.115 0.438 0.113 -0.225 0.23C C.058 0.175 0.10'1 0.036 -0.225 0.078 0.028 I 
-0.125 0.618 0.132 -0.175 0.201 0.053 0.225 0.151 0.044 -0.175 0.067 0.025 N 
-0.075 0.470 0.114 -0.125 0.223 0.054 0.275 0.137 0.040 -0.125 0.068 0.026 0"-

I -0.025 0.41(; 0.101 -0.015 o .H9 0.047 0.325 0.341 0.065 -0.015 0.080 0.028 
0.025 0.422 0.109 -0.025 0.281 0.061 0.315 0.311 0.062 -0.025 0.05C 0.022 
0.075 0.604 0.129 0.025 C.16C 0.046 0.425 C.28C 0.058 0.025 0.080 0.028 
0.125 0.549 0.123 0.075 0.019 0.032 0.475 0.324 0.0(;4 0.075 0.089 0.030 
0.175 0.498 0.117 0.125 0.170 0.047 0.525 0.407 0.012 0.125 0.108 0.033 
0.225 o. 4~5 0.117 0.115 C.13e 0.041 0.575 C.233 0.053 1).175 0.059 0.024 
0.215 0.548 0.123 0.225 0.166 0.048 0.625 0.381 0.011 0.225 0.06S 0.026 
0.325 0.811 0.148 0.275 C.2C7 0.053 0.675 0.315 0.071 0.300 0.050 0.016 
0.375 0.37(: C.IC1 0.325 0.22~ 0.055 0.125 0.301 0.064 0.375 0.061 0.025 
0.425 0.218 0.088 0.315 0.151 0.045 0.775 0.257 0.061 0.425 0.092 0.031 
0.475 C.385 0.103 0.425 C.1se 0.049 0.825 0.2~7 C.062 0.500 0.047 0.016 
0.525 0.523 0.120 0.415 0.235 0.057 0.875 0.127 0.045 0 •. 625 0.018 0.008 
0.575 0.446 0.108 0.525 0.137 0.043 0.925 0.2<;1 0.074 0.750 0.055 C.011 
0.625 0.6ce O.12~ 0.575 0.287 c.ou 0.975 0.141 0.053 0.850 0.076 0.021 
0.675 0.603 0.126 0.625 0.272 0.061 0.925 0.187 0.048 
0.725 0.32C 0.092 0.675 0.11S 0.050 0.9.75 0.204 0.053 
0.175 0.884 0.156 0.725 0.335 0.067 
0.825 0.800 0.146 0.175 0.404 0.014 
0.875 0.922 0.156 0.825 0.335 0.068 
0.925 1.184 0.179 0.875 0.364 0.011 
0.975 0.901 0.152 0.925 0.380 0.076 

0.915 0.357 C.087 

848 Even.ts 782 Events 472 Events 478 Events 

( 
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Table 5. 1\ POLARIZATION IN THE REACTION K-P .... I\rr
o 

cos e P t-P 
P .. - = 862 MeV/c 

n 

-0.'750 -0.112 0.261 
-0.850 0.266 0.326 
-0.150 0.08'7 0.314 
-0.650 0.111 0.34'7' 
-:).550 0.692 0.31t! 
-0.450 -0.436 0.461 
-0.350 -0.031 0.'t82 
-0.250 -0.829 0.501 
-O.lCO - o. 't't 1 C.454 

0.200 0.248 O.54t 
0.550 -0.614 0.371 
0.750 -0.515 (.420 
0.850 -0.372 0.299 
0.950 -0.311 0.322 

P - = 902 MeV/c 
K 

-0.950 0.081 C.288 
-0.850 0.200 0.287 
-0.750 -0.063 0.326 
-0.650 
-0.550 
-0.450 
-0.350 
~O. 250 
-0.150 
-0.050 

0.100 
0.350 
0.600 
0.150 
0.850 
0.950 

P - = 
K 

-0.950 
-0.850 
-0.750 
-0.650 
-0.550 
-0.450 
-0.350 
-0.250 
-0.150 
- 0.050 

0.050 
0.150 
0.250 
0.350 
0.450 
0.550 
0.650 
0.150 
0.850 
0.950 

0.226 0.351 
0.18.9 0.446 
C.824 0.42C 

-0.186 0.435 
0.33'7 0.418 

-C.518 0.524 
0.102 0.508 
0.218 0.480 
0.662 0.440 

-0.891 0.366 
-0.901 C.410 
-1.286 0.210 
-1.111 0.292 

960 MeV/c 

0.123 
0.097 
0.313 
0.235 
0.32~ 

-0.359 
0.535 
0.80 
1.645 
0.508 
0.766 
0.626 
1.5(4 
1.2U 
0.216 

-0.915 
-1.032 
-1.191 
-0.562 
-0.355 

0.284 
0.214 -
0.271 
0.334 
0.341 
0.411 
0.380 
0.353 
0.400 
0.466 
0.315 
0.413 
0.343 
0.452 
0.465 
0.354 
0.374 
0.289 
0.297 
0.296 

cos e P liP cos e P t-p 

P
K

- 883 HeV/c P
K

- 888 HeV/c 

-0.950 -0.039 0.293 -0.'750 -0.017 0.276 
-0.850 0.4C4 0.315 -0.850 -0.693 0.329 
-0.150 -0.420 0.358 -0.150 0.lC8 0.362 
-0.650 0.122 0.441 -0.650 -0.136 0.312 
-0.550 -0.482 0.482 -C.500 0.500 0.377 
-0.450 -0.583 0.463 -0.300 -(.3ce 0.4C2 
-0.300 -0.14C 0.441 -0.100 0.035 0.490 
-0.100 . 0.026 0.436 C.150 C.6('7 0.449 

0.2CO 0.184 0.454 0.500 0.064 0.414 
0.550 -0.148 0.424 0.750 -0.615 0.455 
0.750 -0.661 0.372 0.850 -0.453 0.331 
0.850 -0.306 0.357 0.950 -0.219 0.368 
0.950 -0.416 0.413 

P
x

- = 918 MeV/c P_,-- = 936 r·lev/c 
.~ 

-0.950 -0.268 0.228 -0.950 0.382 0.212 

-0.850 -0.281 0.241 -0.850 -0.058 0.246 

-0.150 -0.217 0.307 -0.750 0.095 0.259 

-0.650 0.561 0.297 -0.650 0.326 0.256 

-0.550 0.439 0.315 -0.'550 C.482 0.285 

-0.450 -0.027 0.359 -0.450 -0.423 0.345 

-0.350 -C.241 0.382 ' -0.350 0.11'7 0.321 

-0.250 -0.404 0.425 -0.2~0 0.028 0.40'7 

-0.150 0.324 0.421 -0.150 0.60e 0.335 

-0.050 0.1'72 0.3'71 -0.050 0.465 0.441 

0.050 0.732 0.480 0.050 1.197 0.380 

0.150 0.618 0.494 0 .• 150 0.759 0.36t1 

0.250 0.562 0.419 0.250 - 0.0<;0 0.'548 

0.4CO 0.OC3 0.448 0.350 0.533 0.427 

0.550 -0.21!: 0.5C5 0.450 C.188 0.435 

0.650 -0.856 0.402 0.550 -0.512 0.431 

0.750 -1.557 0.290 0.650 -0.794 0.323 

0 .. 850 -0.970 0.249 0.150 -1.341 0.249 

0.950 -0.554 0.253 0.850 -0.983 0.233 
0.950 -0.632 0.268 

P - = 971 HeV/c P - = 1001 MeV/c 
K K 

-0.950 0.363 0.234 -0.950 0.021 0.347 
-0.850 -0.211 0.265 -0.850 0.205 0.325 
-0.750 0.520 0.315 -0.150 0.103 0.359 
-0.650 0.261 0.309 -0.~50 -C. 0.'78 0.400 
-0.550 0.448 0.328 -0.550 0.401 0.410 
-0.450 0.040 0.336 -0.450 1.034 0.381 
-0.350 -0.0<;1 0.365 -0.350 0.8C8 0.468 
-0.250 0.419 0.358 -0.250 -0.166 0.474 
-0.150 0.302 0.402 -0.150 0.600 0.463 
-0.050 0.5'73 0.4t3 -0.050 1.151 C.410 

0.050 0.503 0.452 0.100 0.170 0.402 
0.150 0.604 0.347 0.250 C.546 0.506 
0.250 1.04'7 0.412 0.350 0.~1<; 0.489 
0.350 0.482 0.434 0.450 0.222 0.413 
0.450 -0.337 0.421 0.550 -0.242 0.473 
0.550 -'-0.205 0.355 Q.650 -0.522 0.459 
0.650 -0.191 0.383 0.150 -1.602 0.296 
0.150 -0.113 0.293 0.850 -1.1H: 0.341 
0.850 -0.886 0.287 0.950 -0.496 0.401 
0.950 -1.067 0.252 
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Table 5 
cont'd. 

L+ POLARIZATION IN THE REACTION K P 7 L+n-

cos e P liP 
PK- = 862 MeV/c 

-0.850 
-0.600 
-0.350 
0.0 
0.300 
0.450 
0.550 
0.650 
0.150 
0.900 

-0.443 
0.695 
0.529 

-0.18C 
-0.767 
-0.861 
-0.522 
-0.954 
-C.402 
-1.156 

179 Events' 

-0.900 
-0.650 
-0.200 

0.200 
0.400 
0.550 
0.650 
0.150 
0.900 

0.259 
0.214 

-0.041 
- O. 1C2 
-0.615 
-1.110 
-0.664 
-0.769 
-0.337 

0.384 
0.397 
0.378 
0.395 
0.388 
0.388 
0.36" 
0.361 
0.387 
O.:Hl: 

0.3"3 
0.366 
0.433 
0.338 
0.405 
0.354 
0.377 
0.388 
0.411 

158 Events 

-0.900 
-0.600 
-0.200 

0.100 
0.250 
0.350 
0./i50 
0.550 
0.650 
0.150 
0.900 

0.7C8 
1.493 

-0.485 
-1.934 
-0.3<;7 
-C.575 
-1.340 
-C.481 
-0.653 
-0.890 
- 1 .162 

243 Events 

0.330 
0.408 
0.588 
0.333 
0.409 
0.357 
0.272 
0.309 
0.293 
0.263 
0.277 

cos 8 P lip 
P

K
- 883 MeV/c 

-0.900 
-0.650 
-0.350 

0.308 
0.065 
C.74e 

0.0 
0.350 
0.550 
0.100 
0.900 

-0.377 
-C.429 
-0.'586 
-1.029 
-1.084 

153 Events 

-0.900 
-0.700 
-0.300 

0.100 
0.250 
0.350 
0.450 
0.550 
C.650 
0.150 
0.850 
0.950 

0.8«;1 
1.652 
0.211 

-0.50«; 
-1.595 
-1.196 
-0.967 
-0.624 
-1.113 
-0.672 
-1.430 
-1.861 

250 Events 

-0.900 
-0.700 
-0.400 
-0.050 

0.150 
0.250 
0.350 
0.450 
0.550 
0.650 
0.750 
0.900 

1.3'>7 
0.937 
0.772 

- 1 • 130 
-0.901 
-1.145 
-1.2H 
-1.102 
-0.980 
-0.616 
-1.013 
-l.Oll 

0.413 
0.433 
0.434 
0.452 
0.317 
0.436 
0.267 
0.295 

0.332 
0.289 
0.375 
0.370 
0.365 
0.365 
C.300 
0.305 
0.295 
0.313 
0.302 
0.392 

0.316 
0.353 
0.376 
0.426 
0.370 
0.378 
0.272 
0.289 
0.245 
0.274 
0.295 
0.324 

2,56 Events 

cos e P liP 
PK- = 888 HeV/c 

- 0.900 
-0.600 
-0.150 

0.250 
0.500 
0.700 
0.900 

-0.425 
0.489 

-0.173 
-0.356 
-0.901 
-0.995 
-0.661 

129 Events 

-0.900 
-0.100 
-0.400 
-0.050 

0.150 
0.250 
0.350 
0.450 
0.550 
0.650 
0.750 
\0.850 
0.950 

0.331 
1.070 
0.488 

-0.7S7 
- 1 .6 70 
-0.659 
-1.182 
-0.831 
-1.17(; 
-0.772 
-1.357 
-0.182 
-0.177 

303 Events 

0.466 
0.403 
0.651 
0.339 
0.315 
0.302 
0.334 

0.380 
0.309 
0 .. 363 
0.373 
0.408 
0.341 
0.2"5 
0.265 
0.258 
0.248 
0.272 
0.352 
0.460 

P - = 1001 HeV/c 
K 

-0.9CO 
-0.600 
-0.150 

0.200 
0.350 
0.450 
0.550 
0.650 
0.150 
0.900 

0.861 
0.452 
0.013 

-1.340 
-0.988 
-0.817 
-1.182 
-1.317 
-1.3<;7 
-0.958 

207 Events 

0.364 
0.406 
0.577. 
0.324 
0.264 
0.305 
0.289 
0.258 
0.324 
0.340 
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Table 6. Legendre polynomial coefficients and errors for the reaction K-p -0 
-r K n 

P A Al A2 A3 A4 A5 A' ~(/) do/dr.! (mb/sr) 
0 6 

(NeV Ie) 
8=0 8=11 

862 .215 -.114 • 1 <:l4 -.315- .216 -.078 -.032 .119 .154 1.954 
.010 .020 .02B .030 .032 .034 .036 .091 .235 

A8~ .221 - .114 .228 -.331 • .205 -.099 .033 .893 .235 2.123 
.011 .023 .032 .036 .037 .039 .042 .1l0 .266 

888 .234 -.143 .210 -.41B .278 -.150 .033 .646 .177 2.596 
.012 .025 .035 .038 .040 .041 .046 .123 .284 

')02 .245 -.129 .184 -.350 .245 -.044 -.016 .806 .224 1.<)61 
.on .022 .03') .033 .035 .037 .040 .096 .234 

91A .225 - .114 .202 -.345 .253 -.095 -.028 .235 .158 1.94<; 
.009 .017 .024 .':26 .::'27 .,)29 .031 .071 .183 

936 .269 -.136 .201 -.365 .216 -.681 -.063 .790 .159 1.9·Q6 
.009 .017 .024 .OU .027 .029 .031 .069 .174 

960 .311 -.127 .261 -.393 .349 -.070 -.052 .517 .422 2.204 
.011 .021 .030 .032 .035 .037 .040 .106 .207 

971 .352 -.094 .282 -.391 .429 -.120 -.C55 .238 .599 ;::.398 
.011 .022 .031 .033 .036 .• 037 .041 .1l9 .204 

1001 .440 -.096 .506 -.:n3 .521 -.204 -.007 .540 1.126 3.03<; 
• ')l5 .032 .044 .048 .053 .054 .059 .178 .278 

Table 7. Legendre polynomial coefficients and errors for the reaction K-p -> I\lTo. 

'A 2 
P A Al A2 A3 A4 A ~(X ) daLdn(mbLsrl 0 5 6 

(}leV/c) 8=0 8=11 

862 .159 -.047 .275 .OQ4 .010 .004 -.005 .590 .918 .199 
.006 .013 .011 .019 .022 .020 .021 .133 .109 

HB3 .158 -.061 .239 .03J .(;42 -.035 -.C70 .421 .521 .146 
.006 .014 .t:llS .020 .023 .022 .024 .124 .118 

888 .182 -.063 .304 .053 .101 -.013 -.060 .410 .868 .<)46 
.'J01 • C16 .021 .C24 .021 .025 .021 .153 .136 

902 .181 -.048 .260 .089 .089 -.001 -.023 .794 .919 .786 
.001 '. ')14 .018 .021 .024 .023 .026 .136 .1l3 

918 .1BO -.038 .233 .014 .107 .006 -.012 .838 .889 .755 
.005 .011 .015 .017 .019 .019 .021 .105 .086 

936 .183 -.OIt1 .19(1 .045 .024 -.003 -.037 .064 .558 .572 
.005 ,.010 .013 .014 .017 .017 .019 .084 .072 

960 .198 -.01') .171 .054 .040 .045 -.031 .:J24 .7:>4 .457 
.006 .012 .015 .018 .020 .021 .023 .102 .077 

971 .201 .-.029 .195 .038 .077 .009 .046 .165 .807 .753 
.006 .012 .015 .018 .02J .021 .023 .099 .086 

1001 .191 -.034 .130 .016 -.022 -.004 -.036 .776 .341 .403 
.001 .013 .016 .019 .022 .1)24 .026 .091 .084 
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T:lhlC' 8. Associated Legendre polynomial coefficients and errors 

K flrr 
0 

f (lI- the reaction p -+ 

2 
P III 32 33 34 35 36 !:(X ) 

(i'kV/e) 

q62 -.02': -.:)3,) - .ell -.020 -.013 .OOC; .7Si': 
.015 .015 .014 .012 .010 .0011 

883 -.021 -.011 - .024 -.029 .000 -.OOt .776 
.'J17 .017 .016 .013 .011 .009 

R"lfl -.015 -.OD -.042 -.008 -.021 .014 .589 
.019 .019 .C18 .015 .011 .012 

<")2 -.022 -.080 -.060 -.052 -.030 -.013 .660 
.01H .016 .015 .013 .011 .009 

'll H -.n1 -.('48 -.064 -.027 -.022 .007 .332 
.OIL, .l)l? .012 .010 .009 .008 

936 .')C:; -.C65 -.052 - •• 143 -.004 -.001 .420 
.014 .012 .Oll .009 .008 .007 

<;60 .049 -.060 -.063 -.030 .008 .011 .263 
.016 .014 .013 .011 • 010 .009 

C;71 .016 -.062 -.049 -.044 -.012 -.Ool4 .572 
• ()1. 7 .:)14 • (113 .011 .010 .009 

IGOl .'J30 -.017 -.067 -.029 -.011 .007 .455 
• ol2 0 .017 .014 • 012 .011 .01C' 

Tab! e 9. Legendre polynomial coefficients and errors for the reaction K-p-- [-rr+. 

p A A] A2 A3 A4 AS A6 ~(/) da/dlt(mb/sr) 
" 8=0 8=11 -.c~!~_VL~L ____ ._ .. __ .. ____ .. 

Rt:? .070 -.015 .080 -.C04 -.016 .024 -.011 .893 .230 .208 
e t ) ')3 • fJO 7 .008 .01C .011 .011 .013 .059 .053 

883 .062 -.b11 .061 -.008 -.022 .036 .00t .122 .213 .153 
.003 .007 .008 .010 .011 .~12 .013 .055 .051 

88'1 .065 -.022 .075 -. a02 -.004 • 050 .014 .<'15 .300 .210 
• ·')04 .008 .009 .011 .OJ.3 .013 .014 .065 .059 

O()Z • u TO -.019 .078 .015 -.002 .06 r, -.021 .197 .301 .115 
.003 .001 • 009 .010 .011 .012 .013 .062 .047 

'11fj .051 -.037 .063 .e2l -. C:)5 .051 -.023 .445 .206 .C91 
.002 .005 .006 .007 .008 .009 .009 .041 .035 

q36 .06i -.047 .052 .033 -.021 .063 -.010 .656 .205 .049 
.0,)2 .C05 .005 .CC6 • 007 .008 .008 .035 .027 

'160 .063 -.048 .062 .038 -.001 • 060 -.006 .792 .244 .094 
.003 .006 .007 .C08 .OCq .C:)9 .010 .042 .036 

971 .072 -.')59 .058 .034 -.008 .063 -.004 .296 .231 .121 
.ol03 .006 .001 .OOA .009 .010 .010 .040 .037 

l,)~l .C 86 -.067 .062 .0(:1 -.042 .115 -.036 .729 .253 -.055 
.004 .008 .009 .010 .011 .012 .014 .052 .026 
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Table 10. Legendre polynomial coefficients and erroi~ for the reaction K-p ->- + -E TI. 

P A Al A2 A3 A4 AS A6 ~(/) do I dr2(mbl sr) 

(MeV Ic) 
0 8=0 8=TI 

862 .087 .043 .045 -.(A5 -.069 -.048 -.001 .484 .C18 .1'H 
.004 .008 .009 .011 .013 .015 .016 .068 .052 

883 .0:36 .051 .061 -.032 -.058 -.031 ~.021 .658 .099 .138 
.005 .,)09 .lill .013 .~15 .017 .018 .087 .055 

888 .081 .057 .053 -.031 -.072 .003 -.022 .304 .118 .021 
.005 .009 .0'0 .C13 .016 • 017 .C19 .092 .049 

902 .078 .036 .048 -.065 -.073 -.034 -.007 .177 -.026 .182 
.004 .008 .009 .011 .013 .014 .016 .056 .053 

<;1.8 .083 .061 .050 -.059 -.013 -.007 -.013 .819 ~079 .076 
.003 .007 .007 .009 .010 .011 ~012 .051 .034 

936 .083 .058 .052 -.073 -.058 -.011 .009 .799 .088 .187 
.003 .006 .007 .009 .010 .010 .011 .045 .037 

960 .086 .072 .042 -.101 -.092 -.023 -.012 .591 -.041 .114 
.004 .007 .008 .009 .011 .012 .013 .046 .039 

971 .094 .Oel .036 -.115 -.092 -.014 ~Oll .402 -.028 .172 
.004 .007 .007 .OC9 .011 .012 .014 .041 .040 

1001 .110 .019 .,066 -.119 -.077 .015 .035 .151 .155 .225 
.005 .010 .011 .014 .015 .016 .016 .059 .055 

Table 11. Associated Legendre polynomial coefficients 

and errors for the reaction K-p ->-
+ -E 11 • 

P B1 B2 B3 B4 BS B6 ~(i) 
(MeV/c) 

96,2 -.036 -.050 -.027 .001 -.009 .002 .• 626 
.012 • 010 .008 .007 .00b .007 

ti83 -.036 -.055 -.028 -.014 -.007 -.004 .392 
.012 .011 .009 .007 .007 .006 

888 -.042 -.048 -.025 -.001 .001 .010 .994 
.013 .OU .009 .008 .008 .00.7 

902 -.039 -.042 -.010 .002 .011) .005 .179 
.011 .011 .009 .007 .008 .005 

918 -.055 -.091 -.013 -.016 -.008 .002 .083 
.009 .OC8 .001 .005 .1)05 .004 

936 -.056 -.067 -.005 .007 .009 .008 .165 
.006 .008 .006 .C05 .0')4 .004 

960 -.060 -.075 -.003 -.001 -.001 -.003 .059 
.0:'0 .009 .006 .005 .005 .004 

971 -.067 -. J89 .002 -. COl .013 -.004 .896 
.010 .009 .007 .005 .005 .005 

1001 -.096 -.le9 -.017 .001 .020 .001 .697 
.013 .012 .009 .008 .008 .007 
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FIG URE CAPTIONS 

Fig. 1) Distributions of the fitted beam ll10menta from T-decay, 

reduced to the entrance window of the bubble chamber. Indicated 

are the central values in MeV Ic. 

Fig. Za) Distribution of the orientation of the K 0 decay plane with 
s 

respect to the normal to the front window of the bubble chall1ber, 

as expressed by the azimuthal decay angle <PD. 

Fig. 2b, c) Same as 2a for O-prong and 2-prong A events respectively. 

Fig. 3a) Distribution of the K 0 lifetill1es for O-prong 1<:0 events. s . 

t . = 
Hun 

£0 

(lyc 
is the ll1inill1ull1 observable lifetime (which depends 

on the K 0 momentum) corresponding to our cut-off in K 0 path 
s s 

length. The full line corresponds to a mean life of 0.86ZX 10-
8 

sec. 

[ 7] 

Fig. 3b) Sa.me as 3a for A lifetimes from O-prong A and 2-prong A 

events respectively. The full lines correspond to 

. -10 [ ] 
T = 2.52.1 X 10 sec. 7 

Fig. 4a) Distribution of the fitted values for the K 0 ll1ass, from O-prong 

R 0 events. Central value and standard deviation are indicated 

in the figure. 

Fig. 4b) Distribution of the fitted values of the A mass froll1 all A 

events. Central value and standard deviation are indicated in the 

figure. 

Fig. 5) Plot of the ll1issing mass squared to the RO for the reactions 

K- P -+ R 0 + neutrals, indicating the separation between K on and 

ROn 11' ° events. 
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Fig. 6) Missing ITlass squared to the A for the reactions K- p -+ A + neutrals. 

The horizontal bar indicates the overall kineITlatical width of the 

contribution froITl K- p -+ L: 0 1] froITl ref. [3]. 

. + -
Fig. 7) Missing ITlass squared to the TT TT for the reactions 

K- p -+ ATT + 'IT - and L: 0 TT + TT -, indicating the separation between ATT + TT­

and .L: 0 TT + 'IT - events. 

Fig. 8) Distributions of the aziITluthal proton decay angle <PD for 

froITl events exhibitin. g I (J I 2:9°, indifferent decay L 

intervals of L: c. rn. production angle. 

+ + 
Fig. 9) Distribution of the aziITluthal decay angle <PD for L: -+ n TT and 

L: -+ nTT decays. 

Fig. 10a) Distribution of the L:+ lifetiITles, cOITlpared with the decay line 

for T = 0.800X10- 10 sec.[7] t . corresp·onds to the ITliniITluITl 
ITlln 

observable lifetiITle, iITlposed by our cut-off for short L:' s. 

Fig. 10b) saITle as Fig. 10a for L: events. Here the full line is for 

T = 1.484 X 10-
10 

sec. [7]. 

Fig. i1a) Mis sing ITlas s squared to the TT for events of the 2- prong 

+ L: topology. 

+ Fig~ 11b) Missing ITlass squared to the TT for events of the 2-prong 

L: topology. 

Fig. 12) Differential cros s sections for the reaction K- p ..... K on. 

Shown are the data and the least- squares fit. 

Fig. 13) Differential cros s sections for the reaction K- p ..... ATT O. 

Shown are the data and the least- squares fit. 

Fig. 14) Polarization of A in the reaction K- p -+ ATT o. Shown are 

the data and the least- squares fit. 
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Fig. 15) - + Differential cross sections for the rea,ction K p -- ~ 'IT • 

Shown are the data and the least- squares fit. 

+ -
Fig. 16) Differential cross sections for the reaction K p -- ~ 'IT • 

" 

Shown are the data and the least-squares fit. 

Fig. 17) Polarization of ~+ in the reaction K- p--~+ 'IT- • Shown are 

the data and the least- squares fit. 



150 

110 

90 

60 

30 

o u U 042 U ~ 0 8 2 

-35-

FITTED f£AM tv'OMENTA FRCJv1 TAU DECAY 

945 
1 

O~~~~~~~~~~~~-r~~~~~~~~ 

III 120 .... 
c 
~ 90 
~ -~ 60 
~ 
~ 30 
z: 

90 

60 

30 

O'~T-~~~~~~~~~~~~~~~~~~~~ 

840 860 880 900 920 940 960980 1000 1020 1040 
Beam momentum at entrance window (MeV / c) 

XBL7410-4358 

Fig. 1. 



-36-

360 ___ _ 

.200 .240 

160 - -- 1.20 O-PRONG 1\ EVENTS 
15372 UNWEIGHTED EVENTS 

b) 

0 

O-PRONG j(o EVENTS 

7'l59 UNWEIGHTED EVENTS 

2-PRONG 1\ EVENTS 
40 1.20 1~7 UN~TED EVENTS 

a) c) 

30 60 90 00 30 90 

CPo ()egrees) 
cp 

0 
«()@grees) 

X BL 7410 -4356 

Fig. 2. 



-o .... 
~ 
~ 

E 
:::s 

500 

100 

Z 10 

5 

o 

0·· ~.n .. - n 
V lJ u o 8 J 

-37-

( Hmin) FROM 0 - PRONG i<" 
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This report was prepared 'as an accoun t of work sponsored by the 
United States Government. Neither the United States nor the United 
States Atomic Energy Commission, nor any of their employees, nor 
any of their contractors, subcontractors, or 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. 
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