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Abstract: The K p reactions leading tp charge exchange
anci hypei’on final states have B’een s_tudied at nine
momenta between 862 and 1001 MeV /c using data
from a 600,000 ;;icture éxposﬁre of the Lawrence
Berkeley Laboratory 25" liquid hydrogen bubble
chamber. Partial cross sections are defern’iined
for all final states resolved by kinemaﬁc fitting.
In addition, differential cross sections are
presented for the two-body final stat.e‘s KOn,

Awf’ and Z‘,iw:F along with hyperon polarization

angular distributions for An® and sta".
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1. INATRODiUCTION

New data on the K p reactions leading to charge exchange and
hyperon finai states have .been obtained at nine momenta between 862
and 1001 MeV/:c in a collaborative effort between the University of
Chicago and Lvawrence Berkeley Laboratory (Chi-LBL collabor'ati.o:n).
These data, which cover the c.m. energy range‘172'9-1794 MeV, repre-
sent ~ 4 times those obtained by the. CERN- Hei’delberg-Saclay'(CHS)
group [1] in this energy range. In the following s_e.ctions, the new
data presented include partial cross sections fo;' all final states vr.esolved
by kinematic fitting; differential cross sections for K%, An°, and
Eiwx; and hypé ron polariz#tion angular distribution for A and 2+’7T-.

In the rég,ion chosen for investigation, many hyperon formation
phenomena do occur for which clarification is néeded. In addition to
| the well-established 5/2"=(1765), a 1/2"£(1750) has been reported but
is still cdntrove‘rsial in some of its properties [2]. Furthermore the‘
r'eaction'K_'p“é > % reaches, from threshold, its maximum yield with-
in the covered range. A detailled study of this effect, based on the.
present data, has already Been presented [ 3]. Aiso reported [4, 5] have.
been preliminary results of a partial wave a'nalysis of the KN, = and
A7 channels in the 1700-1900 AMeV e'nergy_interval;' where our new.
material was incorported with a comprehensi\}e survey of data from
the literature.
3. EXPOSURE

An overall exposure of ~ 600,000 pictufes totaiihg ~ 6 events/gb,

was obtained in the LBL 25" Hydrogen Bubble Chamber 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 MeV /c with an esti- |
mated momentum bite of + 1% at each setting.' The average number of
tracks per frame r;anged from 5 at the lowest momenta to 12 at the highest,
where the beam intensity was suffiéie’nt to expose two frames per

Bevatron pulse. The track bubble size was chosen to provide adéquate '
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 0-prong V9,
Z-prong vt ®", 4_prong v* and T-decays, yielding approximately
90,000 events. A conservativ‘e fi‘ducial volume was adopted in the scan,
and a restrictea volume chosen after measurement fér cross section
determinations. The scanning efficiency for the events retained after
the final fiducial cuté was better than 99% for all topologies. The
events were measﬁred and remeasured using the LBL Spiral Reader.
Geometrical reconstruction and» kinematic analysis were performed
using the LBL SIOUX program sequence. The mass and fnomentum
resolution obtained by this procedure will be illustfated with the
presentation of the data in the following sections,

Kinematic ambiguities were,whénever Iféasible, 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 whici’l
failed were apporfi_oned, for the purpose of cross section determina-

tions, according to the proportions of the various reactions observed
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among the Sucéessfully fitted events. It 1s imp_or’tant to note, h‘owever,b
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 sﬁlall and, in particular,
that the numbers Qf 7-decays, which are used in th¢ cross section

nor_rnaliza'tions, 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 morﬁenta for
each of the nine nominal settings was obtained from _thé measurement
“and fitting of f—decays. The distributions of the fitted beam momenta,
extrapolated to the entrance window of the bubble chamber, are plotted
in fig. 1. The central valué and the spread of 'e_ach momentum distri-

bution were determined by unfolding the measuremeﬁt resolution and
the correlation of the beam momentum with the Y-coordinate (perpendi-
cular to the beam direction and the magnetic field) at the 'entl.'a‘ncev
window, |

A beam averaging procedure 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 degrad_ed_

to the interaction pbint. Events for which these values were i'ncon-‘
sistent were rejectea. Table 2 gives the average rnorhentﬁm and
spread of the distribution (including the spread due to different positi.(‘)ns
in the chamber) obtained from 7-decays which satisfied the beam-

averaging and fiducial volume criteria. The energy parameters in

o %
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this table therefore relprese'nt the average c.m. energy and energy
spread at each setting.  Also given in table 2 are the ‘K— path
lengths in events /mb within the fiducial volume. The latter were

determined using the following relation

, N_eTPp-n N_ PK'- ._
Path length (eV/mb) = R - 3061 ‘ (4.1)
i« .

where PK—' is in GeV/c, NT is the number of observed T-decays, c is the

8

speed of light, T = 1.237 X 10™° sec., M, - = 493.84 MeV, R = 0.0558

K
(the bra‘ncvhing fraction for T-deC?«Y)[ﬂ " and n, thé number of h;r-
| drogen atoms/cm3, is based bn a liquid H, density [8] of 0.0603 gm/.cm?’.
| Use of th_esé values for the cross section normalization, and of
thé corrections to be described in the following, yielded the 'partial
cross sections listed in table 3.
5. REACTIONS INVOLVING A NEUTRAL DECAY .

Speciai precautions have been taken in the anaiysis of 0-prong V°
and 2-prong V° events, where the vO is eitherl a K: -~ :Tf+7;l'- ora A~ prT .
These follow closely the approach of previoﬁs experiméntsv[i, 9].

a) To correct for the loss of V%s deéaying outside the fi._ducial

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

decay, a weight is as signed to each event
. ‘ . , , g _
W = [exp( - X oss 5 ) - exp (- —y\P—)] . . (5.1)

Here N = BycT is the meah decay-length of the V%, & the dip.a'.ngle,
£p the potential decay length, a‘_pd J4 02 cut-off pr-ojeéted' length below
which events have been rejected. The adopted values for 10, beyond
which there was no evidence (I)f‘ loss, wefe Z‘Irnm for all 2-prong V°

events, 3 mm for O-prong A and 4 mm for O-pfohgv Ko events.
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b) Somé Vo devcays may escape detection wiﬁeh 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 ¢D defined by

(ZXN) | (NXd)
|Zx Nl [N x|

cos ¢y = , 0° = ¢, =907, (5.2)

AN

which sho'ﬁld be isotropic in absence of losses. Here 2 is the unit
vector normal to the front window, I:T that along the flight path of the
decay (neutral) particle, and (; refers to one of the decay products. -
As shown in fig. 2, a loss of ~ 1% of the events'n‘ea_tr ¢D = Of ca‘p be
detected for the 0-prong K® events and is practically absent invO—pro'ng‘
A and 2-prong A events. In view of the small size of the effect, no -
correction was introduced. |
c) Kine:hatical constraints usually suffice to distinguish A from
K production at these energies. Those events which were kinematicallly
ambiguous were distinguished by ionization, leavi‘ng only 12 out of
22,000 events as truly émbiguous.
d) Following ref. [1,9], a further correction has been introduced
for A—devcaysv, to account for the loss of decays at low rnornent;um, in

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

introduced as a weight for each A event
) , ; .
W= Tces 0T o (3.3)
where 6, which depends on A momentum, is the decay angle in the A

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

110 MeV /c.
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As a resuit of the corrections described in a) énd d), the average
event weights were 1.11 for 2-prong A, 1.19 for O-prong A, and 1.30 for
0-prong K° 'eve'nts.. Distributions of the K: lifetimes are shown in
fig. 3a; and of the A-lifetimes, from O-prong A and 2-prong A events
separately, in fig.  3b. For comparison, the decay lines corresponding
to the accepted K‘; and A mean-lives [7] are also indicated. The K°
and .\A mass distributions, determined from ZACO'nsfraint 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, .

54 R° REACTIONS

In our momentum region, the following reactions contribute:

Kp - K% : : (5.4)
- I-(o‘n'rr? (5.5)
- de T (5.6)

Only the fractiqn involving the decay K‘; - n'n” was studied. The
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° —» nin” was ta‘ken as _0.34_42. [7]

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

and plotted in fig. 12.‘ The corfespondilng L.egendre polynomial co-
efficients appear in table 6. As usual, the latter refer to the expansion

2

do /dQ = Tz A P (CQS 8). - (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° cross
sections obtained from the fit, |

5;2 A REACTIONS

The following reactions contribute:

Kp - A ‘ | (5.8)
- 3040 : : (5.9) _
| - ATTOTTO ‘ - (5.10)
- 5 0q0p0 ‘ ' ' ~(5.11)
— A OqOn0 B ' " (5..12_)
- 3 Oq0p0y0 A. . ‘ (5.13)
- An'twT | I | (5.14)
- =% n" | (5.15)
> Antrw® v ‘ (5.16)
'»Z°ﬁ+n—ﬂ° _ | (5.17)
- Am _ (5.v18)
-3 | (5.19)

Of these, (5.8) through (5.13) appear as O-prong A e.ve'nts, (5.14)
through (5.17) as 2-prong A events, while (5.18) and (5.19) contribute to
both topologies. |

The MMZ to the A for all O-prong A eve'nvts_vis éhown in fig. 6. For
the purposes of determining the Aw° differential cross sections and polariza-
tions, only events which gave an acceptab‘le . 'An' 0 fit (XZ 'probability =1%)
were considered. However, the normalization of the Aw® cross sections

was derived from an estimation of the number of true Aw°? events, as follows:

N



Npmo = No # Np # Ny - Ngogo |
. where NO = number of events in the‘rahge -0.035 SMM2<0.O7(GeV/cz_)2
N = number of events in the range MM_2 < 0.035 (GeV/cZ)2
. . I\I2 o‘l"_ro
Ny =Np | 1- (N0+NL)

estimated:numbe'r of true A7 ? events for MM2 =0.,07 (G'eV/cz)2 '

NE°1f°= estimated :numbef qf =00 'eﬁrén_ts for MM2 <0.07 (GeV/cZ)2
using the T%°% cross seéﬁoné (see table 3) |
determined By i)artial .waver analysis [4] .

Contami'nati.on's to NA‘ITO from regctions (5.10) to (5.13) were neglected

becaus'e the threshold for multi-n® production is .MMZ = 0.073 (GeV/cZ)Z, and

separation of the contributions. from these reactions was not attemptéd.

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

topology by counting the events above a constant b?,ckgr_ound in the rang.e

0.28 = MM?

= 0.32 (GeV/cZ)Z., For a discussion of the j‘ustiﬁcation of
this background, see ref, [3]. N

The differe_a'_ntial cross sections and Legendre polynomial coefficients
for the Aw\‘\’ final state are given in table 4 (fig. 13) énd table 7 resi:ectively.
The branching\ ratio for A-pr  was taken as 0.642. [7] The A-po-
larization was measured 'through its dec_:ay asyrn_metrir from thg product

' > w, cos &,
a P(cos 0) = 3 S S—

SRR (5.20)
_ » i
with standard ‘dgviation - ' 1/2 :
\ 3 - (aP)? o
A(aP) = N . (5.21)
Here a is the A asymmetry parameter, o, = + .0.65,',7 € 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 uhweighted eyents. The
A -polarizations are tabulated in table 5 and plotted in fig. 14. The "
associated Legendre pblynomial coefficients, from the expansion

) :

P(do /&) = X°z_B_ Pl (cos6) (5.22)

are given in table 8.

Figure 7 is a plot of.the MM2 to. the TI’+TI'— in fhe 2-_pfong A reactions
(5.14) and (5.1.5).' Only a small fraction of ambigudus events is present,
which were apportioned in proportion to the two. p_opﬁlations in order to |
compute the cross sections for these channels in.table 3. Determination
of the A1T+TT—1T° cross sections requirés.a rathe1:' complicated separation
from reactions (547) and (5.19). For détails of this separation and the
cross sections for reactions (5.17) and (5.19), se'e ref. [10].

6. CHARGED DECAYS

We will be concerned here mainly with =* decays since the greater
lifetimes for K~ and n¥ make it unlikely that these particles will decay
" near the production vertex and si_mulate a Zt event. .. The precautions
taken in this analysis to avoid biases follow once again the approach
of ref. [1,9]. |

a) W‘eights are given to each event using eq.. (5.1) to correct for
the finite dimensions éf the cha}nbér and for decays occurring élose to
the ivntera'cti'on vertex. The cut-off length for thé’ latter was 10 : 3.5 mm.,

b) For 2.+—> pm? decays, a.loss occurs when the decay proton is

emitted in the lab at a small forward angle (edecay) to the Z‘,+ direction,

This loss is partially corrected by requiring - |6

4 | >9° for these
ecay _
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decays and weighting the accepfed events. - However, as is evident in
fig. 8d, there is still a significant loss for ¢D.[eg. (5.2)]near 0°. Itis .
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 dirbection (fig; 8a,b). ‘ Thereforé, the contributions
to the E+TT_ angular distributions from events with Z+ -»pr 0 decays
‘have been Weighted differently for forward (1.23) :and backward (1.084)
=% to correct the dependence of the loss on cos éi+; and the contributions
to the Tt~ and ztrwo partial cross sections have been weighted by
1.122 to correéf the overall loss. Finally, events with decay proton
momentum < 120 MeV /c were rejected and the appropriate weight was
assigned to the remaining events to correct this loss.

c)ﬁ The azimuthal decay distributions for Z+1r - (Z+ - n1r+) and = nt
events are shown in fig. 92 and 9b respectively. Even without a cut on

6 for the charged pions from the Z decays, the loss near ¢D= 0°

decay
is small. A correction has been applied to the contributions to the
partial cross sections by weighting E+ - n1r+ contributions by 1.022 and
the =~ contributions by 1.026.

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

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

decay lines for the accepted values [7] 0.800X10 sec (E+) and

©1.484 X 10'10

(Z7) are seen to fit the corrected distributions., The
average weights were 1.45 for Z)+1r_(2+~>'n'rr+) events, 1.71 for
Z+TT—(E+-» pm %) and 1.23 for Z_1r+_eve'nts. (Note that these averages

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

not include the corrections for the ¢D losses.)
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v . . + . ~
The contributing £~ reactions are: _ -

Kp - zte” (6.1)
-zt (6.2) |
> stewe | ‘ (6.3)
- 5 ntypo (6.4) .
- state e (6.5)
~ = ntwt ', | (6.6)

Separation of X 7 and Ziw;'n'o

reactions in 2-prong Z}i events -
.Was done by kinematic fitting and produced a very clean sample of
%1t events (see fig. 11) for use in the determination of the differential
cross sections given in table 4. The E+ polarizations in table '5v were

obtained from £ — pr® decays using eq. (5.20) ‘with ast = - 1.0.
Legendre and associated Legendre polynomial coefficientg for these
two-body final states are given in tables 9, 10, and 11. Figures 15
and 16 display the E_TT+ and 7" angular distributions and fig. 17
shows the Z+ polérization. Determination of cross sections for
ZiTT:F‘IT ° reactions is subject to systematic problems because there is
only one constraint in the kinematic fits. One problem is that

. ‘o

. . . + .
1T nom0 events might give acceptable fits as =~ and thus in-

crease the cross sections. However, judging from the numbers of.
observed Z%v¥n+n_ events (see table 1), this should be a small effect.v‘
Another problem is that there are often two acceptable solutions to the
kinematic equations for‘ =*rT 0 fits corresponding to different values
fbr the = lab momentum. One solution can sometimes be rejected by

- checking the ionization of the = track, but usually't.he track is too short

to give any significant ionization information. Since the weight of each
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event depends on the ¥ momentum, one does not know which of the two
weights to assign to a kinematically ambiguous event. Therefore, for
cross section determinations, we have given these ambiguous events
the same averbage_ weight as the unambiguous Eiﬂq:no events. Finally,
there are often kinematic ambiguitiés between = w im0 and K pw? or
Kntn reactions, which can simulate a £~ event if the K~ decays in
flight. The K;pTr0 events were easily eliminated by checking the ioni-
zation of the positive track. The K—Tr+n events can sqmetimesbe
eliminated by checking the negative (decaying) track ionization if fhis
track is not too short. Because the K lifetime is ~ 100 times that of
the =7, the remaining ambiguities should contain few K'w+-ﬁ_ events
and therefore this contamination has been ignored in the calculation of

0 cross sections.

Z_Tr+11'
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Table 1. Number of events and failure rates for the various measured topologies. -

-TOPOLOGY ‘ | : ‘NO. OF EVENTS FAILURE RATE

T | 9939 o ' 54
0-prong V° 25538 o 4
2-prong V¢ 13347 o 53
2-prong vt ~ gasg o , 5%
2-prong V™ 8308 o 53
4-prong Vvt 79 ' C11%
4—pron§ \'a 35 o 23%

TOTAL ‘ 65694 o 5%



PK~(MeV/c)

862
883
888
902
918
936
960
"971

1001

TOTAL

~16-

Table 2. K path length.

Ecm(MeV)

1729
1739
1741
1748
1755
1764
1775
1780

1794

c (E

No. of 1

961

796

EV./mb

402
341
306
401
616
764
576
639

- 432

4477
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Table 3. Partial cross sections (mb)

. PK.- (MeV/c)
Filnal State

862 883 . 888 902 9ig 936 - 960 971 1001
5.34 5.41 5.69 6.03°  5.47 6.16 6.99 7.63 9.10
Oprong K . .29 .32 .35 .22 .24 .24 .30 .30 .42
4.79 .75 4.98 5.10 4.56 5.30 5.89 6.57 7.84
o . v
a2 20 .32 .29 .22 .22 .27 221 .38
6.10 5.91 6.41 6.76 6.43  6.59 7.10 7.26 7.38
o 2628329 223 .21 .26 -2 231
3.55 a 3.88 - .3.89 3.66 . 3.60 3.75 3.87 .40
A o
b .22 21 .23 .21 .11 .16 .18 .18 220
£00 .99 .85 .82 .18 .75 .76 .81 .85 .99
u
.. EDPWA
An .19 a3 . Lot .10 .18 .1 .14 a2 .22
.07 07 .07 .07 .05 .05 .06 .0 .07
.16 .22 .22 .18 .25 331 0 .a .48 .51
co - -
Kpn. .04 .05 .05 .04 .04 L04_ ____.05 .05 .07
3.60 . 3.76 3.75 4.07 3.85 .63 3.85 4.32 - 4.66
. : .
Aw'n .18 .20 .21 .20 1S .13 .16 .17 .22
‘o .17 .21 .22 .27 .27 290 .33 .37 .4
Asnx : .
.03 .04 .04 .04 .03 .03 .04 .04 .04
o4 - .59 .40 .63 .s2 .54 .56 . .54 .62 .53
I'n'w ) .
06 ____ .06 .07 .05 .04 .04 .05 .05 .05
.- .005 .04 .04 a2 .12 .16 .16 .17 .18
%
- .008 .02 .02 .02 .02 02 .02 203 :03
.- 1.94 i.86  1.74  1.64 1.70 1.65 1.64 1.75 1.95
' . R .
.11 .12 .12 .10 .08 .08 .08 .08 .11
. 1.56 1.33 1.38 1.45 1.1 1.20  1.20 1.34 1.53
I'n ) :
.09 .09 209 .09 -06 206 .06 206 202
.- .65 .70 .17 .70 .79 I 2 B T .90 1.04
e : . .
.06 .07 ~.08 .06 .05 .05 .06 .06 .08
. .70 .78 .75 .82 .78 .76 - .82 .86 .90
bt A . . :
.07 .08 .08 .07 .08 .05 .02 .07 .08
ot .007 .013 .003 .015 .026 017 .034 .026  .0S1
TTw CE :
.005 -009 .003 .009 -008__ __.006.__. .010 .008 .014
e - e. 0. .004 .003  .005  .007  .010 022 .013
Twnn

=004 =003 +004 2004 =008 --20027 2008



Table 4., Differential cross sections.

P~ = 862 MeV/c -
Kon Ano E+ﬂ— : Z—ﬁ+
cos 8§ do/dQ ERROR cos 6 do/dQ  ERROR cos & do/dQ2 ERROR cos § do/df ERROR
(mb/ster) (mb/ster) (mb/ster) (mb/ster)

~0.975 1.594 0.246 -0.975 0.872 0.113 -0.975 0.211 0.053 - =0.975 0.22¢ 0.048
-0.925 1.387 0.228 -0.925 0.6CS 0.095 -0.925 0,157 0.042 -0.925 0,275 0.053
~0.875 1.01% 0.156 - -0.875 0.524 0.089 ' -0.875 (C.112 0.040 -0.875 0.241 €.C50
-0.825 1.005 0.197 ~0.825 0.463 0.083 - =0.825 0.117 0.039 -0.825 0.225 0.048
-0.275  0.431 0.130 -0.775 C.665 0.101 ~0.775 C.131 0.044 ' -0.775 0.236 0.049
-0.725 .0.399 . 0,133 =-0.725 0.422 0.017 -0.725 0.121 0.038 ~0.725 0.1%¢ (€.040
-0.650 0.106 0.044 -0.615 (.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 0.157 0.045
-0.425 0.100 0.035 ~0.575 0.381 0.075 -0.575 0.143 0.042 -0.575 0.112 0.024
-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 0.2$2 0.097 -0.475 0.300 0.0¢¢ -0.475 0.121 C.040 -0.475 0.101 0Q.C322°
-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 0.2S7 0.094 ~0.375 0.214 0.CE7 ~-0.350 (€.038 0.016 -0.375 0.051 G.023
-0.050 0.179 0.052 -0.325 0.135 0.045 -0.275 0.126 0.042 -0.300 (0.058 (.017
0.025 0.642 0,140 -0.275 C.171 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 -C.150 0.060 0.020 -0.100 0.057 0.017
0.125 0.644 0.141 -0.175 0.152 0.046 -0.075 ©€.056 0.025 0.0 0.031 0.013
0.175 C.268 0.089 -0.125 0.111 0.042 -0.025 0.088 0,033 0.100 0.037 0.014
0.225 0.28%5 0.0%0 -0.075 0.109 0.028 0.025 (0.Cé5 0.029 0.175 0.065 0.032
0.275 0.355 0.103. -0.025 0.113 0.040 0.100 0.059 0.020 0.225 0.096 0.032
0.325 0.377 0.104 0.025 (.108 C.038 0.175 0.117 0.039 0.275 (G.065 0.026
0.375 0.547 0.126 '0.100 0.053 0.020 0.225 0.138 0.042 - 0.325 (€.0S¢ 0.032
0.425 0.343 0,099 C.225 0.028 0.011 0.275 0.153 0.044 0.375 0.089 0.031
0.475 C.352 C€.1C€2 0.375 0.034 0.013 0.325 0.145 0.044 0.425 0.0S7 0.032
0.525 0.373 0.103 0.5C0 0.066 0,022 - 0.375 0.127 0.040 0.475 0.097 0.032
0.575 0.3$3 0.1C9 0.5715 0,132 0.044 0.425 0.234 0,057  0.525 0.122 0.037
0.€25 (.21C 0.C75 - 0.625 0.150 0.047 0.475 Q.2€¢%5  0.056 0.575 C€.061 0.032

0N.675 0.223. 0.079 0.675 0.249 0.060 . 0.525 0.263 0.060 0.625 0.114 0.036
0.1725 0.378 €.105 0.725 0.2CS 0.CS5¢ 0575 €.275 0.063 0.€75 C€.078 (0.030
0.775 0.250 0.083 0.775 0.37C 0.074 0.625 0.21¢ 0.056 0.725 0.13S ©.04C
0.825 0.326 0.098 0.825 (€.553 (€.0%2 0.675 0.298 0.067 0.775 0.156 0.043
0.875 C.351 0.1C4 0.875 (C.681 0.l1C4% 0.725 0.326 0.071 0,825 0.237 0.054
0.925 0.318 0.096 0.925 0.634 0.107 0.7715 C€.280 0.068 0.875 0.195 0.050
0.975 0.145 0.065 0.975 0.902 0.157 0.825 0,355 C.079 0.925 0.248 0.059

' 0.875 0.326 0.079 0.975 0.1¢7 0.05¢0

0.950 0.122 0.037

464 Events . 730 Events " 435 Events T 452 Events
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. Table 4 cont'd. ) DIFFERENTIAL CROSS SECTIONS

PK- = 883 MeV/c ‘ . .
&°n ' An® ot ) Tt
cos 8 do/df2 ERROR cos & do/d2 ERROR . cos 8 do/dQ "ERROR cos 6 do/dY ERROR
(mb/ster) R (mb/ster) ‘ : (mb/ster) » (mb/ster)
~0.975  2.101 0.313 . =-0.975 G.717 0.112 -0.975 0.133 0.047" -0.975 0.162  0.045
-0.925 1.160 0.232 -0.925. 0.735 0.112 ~~ =0.925 0.1SS 0.060 ~  -0.925 0.231 0.053
~0.875 0.972 0.212 -0.875 - 0.652 (0.l106 © =0.875 0.097 0.040 . -0.875 . 0.182 0.047
-0.825 0.686 0.183 -0.825 0.621 0.108 —-0.825 0.222 C.061 -0.825 0.1€¢¢ 0.C44
-0.775 0.4€2 0.135 -0.775 0.451 (.087 =0.775 0.092 0.035 - ° ~p,775 0.215 0.051
-0.725 0.319 0.121 -0.725 0.485 0.092 . -0.725 0.082. 0.037 -0.,725 0.1Cl 0.036
~0.650 0.1656 0.091  -0.675 C€.292 C.C73 -0.€675 C.14% C.C51 -0.€75 (C.272 C.058
~-0.550 0.13& 0.052 -0.625 0.352 (C.077 =0.625 0.171 0.054 -0.625 0.082 0.031
-0.450 0.120 0.049 -0.575 0.315 0.072 -0.575 €.072 '0.032 -0.575 C.188 0.047
-0.350 (0.15¢ 0.055 - -0.525 0.181 C.055 -0.500 C.084 0.027 ~0.525% 0.121 0.028
-0.250 0.105 0.047 = -0.475 0.304 0.076 =0.400 0.063 0.023 -0.475 0.087 0.033
-0.175 0.224 0.092 -0.425 0.283 (0.071 -0.3C0 0.090 0.027 -0.425 C.12% C.04C
-0.125 0.183 0.082 -0.375 0.148 0.049 -0.200 0.0¢3 0,022 -0.325 0.036 0.012
-0.075 0.42C 0.127 ~0.325  0.186 0.059 -0.100 0.062  0.022 -0.175 C€.032 . 0.011
-C.025 .0.186 0.083 -0.275 Q.l€¢ 0.053 0.0 ¢.038 0.C17 -0.050 0.042 0.01¢&
0.025 0.478 - 0.133 -0.225 0.142 0.051 0.075 0.090 0.027 0.050 0.036 0.015
0.075 0.435 0.126 . -0.175 €.183 (.055 0.125 0.1C7 0.040° 0.150 C€.037 0.015
0.125 C€.33C 0.11€ " ~0.125 0.085. 0.038 0.175 (C.11C 0.042 0.225 0.111 0,037
0.175 0.282 0.100 -0.C75 0.277 0.269 0.225 0.144 0.048 0.275 0.089 0.033
0.225 C.218  0.089 -0.025 C.1CC 0.041 0.3C0 0.052 0.026 0.325 C.117 G0.C3$
0.275 0.433 0.125 0.025 0.135 0.048 04375 0.241  0.062 0.375 0,115 0.038
0.325 0.283 0.100 0.075 0.136 0.048 0.425 0.114 0.043 0.425 0.102 ©.036
0.375 0.38¢ 0.116 0.175 (.03 C.015 0.475 0.242 0.C63 0.475 C.062 0.028
0.425 0.498 0.133 0.300 0.060 0.023 ~ 0.525 C.182 0.055 0525 0.141 0.042
0.475. 0.500 0.134 . 0.4C0 0Q.052. 0.021 . N0.£75 C€.283 0.069 0,575 (0.117  0.036
0.525 0.28C C.CSS 0.500 0.04S5 C€.020 0,625 (0.246 C.066 04625 0.078 (0.032
0.575 0.436  0.126 . 0.575 0.137 0.048 0.675 0.242 0.0065 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.07% 0.023
0.675 0.341 0,108 0.675 0.225 0.0€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 0.378 . 0.089 0.875 C.133 0.044%
0.775 0.28%5 0.101 | 0.775 0.407 C.085 0.8715 €.259 0.083 0.925 0.241 0.062
0.825 0.416 0.120 0.825 0.376 0.082. 0.950 0.190 0.051 0.975 0.119 0.045
0.8?5 0.242 0.091 . 0.875- 0.657 0.111 '
0.925 0.304 0.1C1 0.925 0.548 C.1l10
0.975 0.214 0.087 0.975 0.496 0.124

378 Events ' 602 Events : 336 Events 332 Events

oo
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K%n
cos 8 do/dq
(mb/ster)
-0.975 1,841
-0.925  2.186
-0.875 1,15¢C
~0.825 (C.738
~0.775 (.4S1
-0.700 0.168
-0.575 0.073
-0.450 C.1C7
-0.350 C.12¢C
-0.250 0.118
-0.175 0.188
-0.125 (0.242
-0.075 0.357
-C.025 0.3C3
0.025 0.317
0.075 0.342
0.125 0.645%
0.175 0.328
0.225 0.3C2
0.275 (0.342
0.325 0.492
0.375 (.438
0.425 (.2¢6°¢
80.475 0.329
0.525 0.4CC
0.575 (0.479
0.625 0.2€2
0.€675 C.214
0.725 0.45¢C
0.775 C.41l
0.825 (0.30C
0.87% 0.330
0.950 (C.210
377 Events

Table 4 cont'd.

ERROR

0.299
0.326
€.235
0.190
0.155
0.070
0.033
C.C48
0.04S
0.048
0.084
0.Css
0.119
0.107

c.112 -

0.114
0.157
0.112
0.107
0.114
0.136
0.126
6.10G
0.110
(.12C

0.133

C.106
c.087
0.130
0.124
0.1C¢
0.110
0.0¢3

DIFFERENTIAL CROSS SECTIONS

1a°
cos & do/df
(mb/ster)
-0.975 0.983
~0.925 0.84C
=0.87% 0.754
-0.825 G.476
-0.775 C.53¢8
~0.725 0.538
~N0.675 0Q.466
~0.625 (Q.522
-0.575 0.191
-0.525 0.217
-0.475 0.2¢€4
-0.425 0.255
~-0.375 0.2C5
-0.325 0.193
-0.275 0.215
-0.225 (0.231
-0.175 0.154
-0.125 0.147
~0.075 C.1l12
-0.025" 0.150
0.025 (C.0654
0.075 0.191
0.150 0.094
0.250 (C.C8¢
0.375 0.032
C.5CC (.04¢
0.575 0.058
0.625  0.231
0.675 (C.2S1
0.725 0.412
N.775 0.233
0.825 (0.4°%8
0.875 0.849
0.925 0.713
0.975 C.728
613 Events

P,

K

ERROR

0.136

C.128
0.122

0.097 -

0.102
0.104
0.093
C.10C
0.060
0.063
0.071
0.071
C.062
0.0¢61
0.065
C.C€7
0.055
0.052
0.046
0.053
0.042
C.060
0.030
0.C29
0.014
G.C21
C.C44
0.067
C.075
0.090
0.067

6. CS¢

0.133
0.135
0.163

- = 888 MeV/c

-

Eow

cos £ do/4d%

(mb/ster)
-0.950 0.075
-0.875 0.155
-0.825 C(C.2%5¢
-0.775 0.17¢C
-C. 725 C.C8S
-0.6715 C.C07(
-0.600 0.069
-0.5C0 O0.1C2
-0.425 0.088
-0.375 0.079
-04275 (0.02¢
-0.125 0.046
0.0 0. 048
0.100 0.077
0.200 0.114
C.275 0.185
02325 0.1C3
0.375 0.141
04425 0.284
0.475 0.282
De525 (0.122
0.575 C.2717
3.625 0.281
0.£€75 (Q0.181
0.725 0,292
0.775 0.241
0.825 - 0.37C
0.875 0.328
0.950 C.180
289 Events

ERROR

0.025
0.055
c.071
0.057
0. 040
0.031
0.025
0.031
0.029
04035
C.C12
0.016
0.020
0.C2¢

0.032.

0.056
0.042
0.050
C.071
0.071
0.045
c.C72
0.073
0. 060
0.075
0.070
C.Cs2
0.091
0.054

cos &

-0,975
-0.625
-0.87%
-D.825
-0, 1175
0,725
~0.675
~0.625
-0.575
~0.525
-0.415
-0.400
-0.3C0

- -0.200

-0.075
0.050
0.150
0.225
0.275
0.325
0.375
0.425
0.475
0.525
0.575
Ce 625
0.675
0.725
0. 800
0.875
0.925
0.975

312 Events

Z_7+
do/dS: ERROR
(mb/ster)
0.22% . 0.055
0.188 0.050
C,242 C.CS7
0.264 0.059
C.262 C.0C60
0.2C7 0.0852
0.187 .0.050
C.171 <C.Cse
0.071 G0.022
C.13C 0.041
C.131 0.041
0.052 0.018
C.066 0.021
0.033 0.015
0.027 0.011
C.04C 0.017
0.068 0.022
€C.081 0.033
C.0€8 (€.C30
0.082 0.033
C.C83 0.034
0.07C ©€.021
0.127 0.042
Oell4 (C.04C
0.085 0.035
C.072 G.032
€.C89 (.03¢
0.139 0.046
0.056 0.021
0.132 0.047
0.248 0.066
C.228 0.0¢¢

..Oz.-



COs

~C.5175
~0.925

" =0.875

-6.825
-0.775
-0.725
-C.€50
-0.550
-0.450
-0.375
-0.325
-0.215
-0.225
-2.175
-0.125
-0.075
-0.025
0.025
5.075
0.125
0.175
0.225
0.275
0.325

«3175

Qs.425
0.475
0.525
D.575
C. €25
0.€175
D726
0.17175
0.825
0.875
0.925
0.975

Table 4 cont'd.

K°n
& do/df2 ERROR

(mb/ster)
l.9€2 00272
1.0CC 0.192
1.327 0.224 .
‘Ce5€7 Col57
0.5C2 0.129
C.471 O0.136
C.168 (Q.Cet7
0.132 0.047
C.1C0 0.041
0.200 0.082
0.164 0,073
C.1¢2 (0.C74
0.227 0.086
0.24€¢ 0.C87
CGe337  0.1C2
0.334 0.101
C.4l4 0,111
0.386 (0.108
0.292 0.092
Ca52¢ (C.125
Ce654 0.145
C.5C2 0.122
€C.565 (Q.133
04323 0.097
Ce.4€2 04119
0.458 0.11%
0.386 0.107
€.155 €.075
0.356 G.103
C.253 (.C84
C.3328 0.097
0.345 (C.100
0.361 0,100
0.2CC 0.075
0.309 0.093
C.22¢ 0.080
‘0.224 0,075

498 Events

DIFFERENTIAL CROSS SECTIONS

P -
K
f‘\'ﬂ'o i
cos 6 do/dS§i ERROR
(mb/ster)
-0.975 0.8C4 GC.l11
-=0.925 0.565 0.096
-0.875 (€.5%2 0.092
—0.825 0.677 (€.100
-0.775 C.646 0.099
-0.725 0.3€3 0.073
-0.675 0.477 0.083
-0.625 0.382 0.07¢6
-0.5715 (0.2€5% 0.0¢2
“0.525 0.26& 0.0¢2
-0.475 C.23%5 0.059
-0.425 0.326 (C.C72
=0.375 0.260 0.063
~0.325 0.33C 0.072
~-0.275 0.232 0,058
-0.225 0.216 0.056
-0.175 (0.227 C.CS¢S
-0.125 0.154 0.049
-0.075 0.18¢ 0.054
~0.025 0.2C2 0.054
0.025 0.117 0.041
C.075 0.158 C(C.048
0.125 0.134 0.045
0.200 0.072 0.023
0.300 0.085 0.025
0.400 0.080 0.024
0.475 €.072 '0.032
0.525 (C.11% C.041
0.575 0.206 0.055
0.625 0.1C03 0.0C39
DebT5 0.284 0.0¢5
0.725 0.225 0.059
0.775 C.343 0.C72
0.825 0.5G2 0.089
0.875 0.7C2 0.106
0.925 (0.748 0.l18
0.975 0.792 0.145
791 Events

902 MeV/c

+ -
Lo .
cos 6 do/dY ERROR
{mb/ster)

-0.975 0.172  0.052
-0.925 0.24C 0.C62
-0.875 0.073 0.030
-0.825 0.144. 0.043
-0.775 G.059 (0.038
-0.725 0.158 0.048
-0.675 0,068 0.030
—0.625 0.136 0.042
-0.575 0.148 0.047
-0.525 0.1CC C.035
~0.450 0.042 0.017
-0.3%0 0.072 0.023
-0.250 0.C25 0.016
-0.150 0.042 0.016
-0.050 0.036 0,016
0.050 0.036 0.015
0.125 0.124 (.039
0.175 0.08¢ (€.03¢
0.225 0.152 0.044

0.2715 ¢C.l181 0.050

0.325 0.06C (0.034
0.375 0.17C 0.047
0. 425 0.076 0,032
0.475 Q.l164 0,047

0.525 0.180 0.050

0.€75 (.282 0.063

0.625 0.341 €.070
0.675 (0.264 0.062
0.725 0.2€S (0,063
0.775 0.359 0.077
0.825 (.258 C.0066

0.875 0.165 0.055
0.950- 0.087 0.031
361 Events

-+
o
cos ¢ do/d% ERROR
(mb/ster
-0.975 0.177  0.043
-0+925 0.183 0.044
-0.875 0.246 0,051
-0.825 0.212 0.047
=0.775 0.336 0.059
-)e 125 . C.2C6 0.047
-0.675 0.20€ 0.046¢
-0.625 0.159 0.041
-0.575 . 0.1C3 0.033
-0.525 0.190 0.045
-0.475 0.128 0.037
-0.400 0.052 GC.017
=-0.300 0.028 0.012
- -0.2C0 (€.048 0.0l16
-0.160 0.058 0.018
-0.025 0.095 0.032
0.025 0.065 0.027
0.075 0.076 0.029
0.125 0.086 0,030
0.200 0.032 0.013
0.275 0.088 0.031
0.325 0.054 0.024
0.400 ,0.07) C.020
U.475 0.124 0.037
0.%25 0.075 0.030
0.575 0.124 0.027
U.650 0.046 0.016
~0.725 0,065 0.033
0.775 0.085 0.032
0.825 C.178 0.048
0.875 C.184 0.049
0.925 0.223 0.056
0.975 Q0.264 0.064
413 Events

_‘[Z—

i
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Table 4 cont'd. DIFFERENTIAL CROSS SECTIONS

Pp= = 918 MeV/c
Kon Ar® ’ Z+ﬂ- E-ﬂ+
cos &€ do/dQ ERROR cos 6§ do/d2 ERROR cos 8 do/dQ ERROR cos & do/d% ERROR
(mb/ster) (mb/ster) _ (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 =0.925 0.14S 0.036 ~0.925 0.2C8 0.038
-0.875 C(€.97% O0.15¢ -0.875 0.571 0.07¢ -0.875 0.109 0.022 -0.875 0.202 0.037
-0.825 C.750 0.135 -0.825 0.621 0.080 -0.825 0.110 0.032 -0.825 0.255 0.041
-0.775 C.423 0.067 -0.775 0.417 0.064 -0.775 0.€S9 0.033 -0.775 0.183 0.035
-0.725 0.377 0.101 ~0.725 0.333 0.057 -0.725 0.104 0.033 -0.725 0.184 0.035
-0.650 0.076 0,031 -0.675 0.361 0.059 ~C.675 0.112 0.032 -0.675 €.223 0.03%
-0.550 (C.07& ©.032 -0.€25 C.4CS 0.064 -0.€25 0.11C (€.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 -0.575 C.082 0.024
-2.375 (.153 0.058 -0.525 C€.25%5 C.05C -0.500 0.053 0.015 -0.525 0.115 0.628
-0.325 C(C.24% 0,072 —0.475 G.235 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 0.06C 0.020
~0.225 0,127 0.052 ~0.375 (C.266 0.053 -0.325 (0.C3S 0.018 -0.375 0.088 0.024
-0.175 0.154 0.054 -0.325 0.247 0.050 -0.225 0.012 0.006 -0.300 0.034 0.01l1
-0.125 0.311 0.080 -0.275 0.212 0,045 -0.125 0.071 0.025 -0.225 0.047 C.Cl8
-0.075 0.2€62 0.073 -0.225 0.16% (€.040 -0.075 0.049 0.020 -0.175 0.042 0.017
-0.025 0.356 0.084 =0.175 0.17C 0.040 -0.025 0.040 0.018 -D.125 0.063 0.021
0.025 0.3¢1 0,085 =0.125 0.213 0.045 0.025 0.04S ©.020 -0.075 0.054 C.019
0.075 C€.289 0.075 -0.075 C.196 0.044 0.075 0.076 0,025 -0.025 0.047 0.018
2.125 (0.43C 0.092 =0.025 0.215 0.045 0.125 0.088 0,027 0.050 0.034 0.01l1
0.175 0.5€$ 0.100 0.025 0.165 ©£.040 0.175 0.12¢ 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 0.089 0.125 0.152 0,038 0.215 €.115 0.038 0.225 0.048 0.018
0.32% (€.5C6 C.CS7 0.175 C.118 0.034 0.325 0.1¢8 0,037 0.275 0.091 0.025
0.375 0.299 0.075 0.225 0.132 0.025 0.375 0.178 0.039 0.325 0.057 0.020
0.425 0.3CC 0,075 0.275 0.157 0.039 0.425 0.174 0.039 0.400 0.02¢ GC.01C
0.475 C€.3CC 0.C75 © .0.325 0.085 C.03¢C 0.475 0.228 0.045 0.500 0.025 0.010
0.525 0.349 0.080 0.375 0.073 0.026 0.525 0.222 0.044 0.575 0.03¢ 0.016
0.575 0.365 0.084 0.425 0.103 0.031 0.575 0.336 0.055 0.625 0.036 0.0l6
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
0.675 0.356 0,082 0.525 0.137 0.037 0.675 0.2¢1 0.050 0.725 0.0S2 C€.020
0.725 0.224 0.065 0.575 0.137 C.037 0.725 0.382 0.061 0.775 0.054¢ 0.020
0.775 0.2%9 0.069 0.625 0.134 0.026 0,775 0.274 0.053 0.825 0.08¢ 0.027
0.825 0.317 0.0717 0.675 0.25€¢ C€.050 0.825 04344 0.062 0.875 ¢€.11% 0.031
0.875 C.448 0,093 0.725 (€.265 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 0.975 0.185 0.042
0.975 €.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
0.975 C.728 C.110

687 Events 1142 Events ‘ 576 Events i 516 Events
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985 Events

Table 4 cont'd.

K°n
cos § do/dN ERROR
(mb/ster):
-0.975 1.6717 0.182
-0.925 1286 0.159
-0.875 1.201 0.153.
-0.825 1.025 0.143
-0.775 0.584 . 0.112
-0.725 0.300 0.078
-0.675 0.13%5 0.C55
-0.625 0.176 0.0¢0
~0.515 C.168 0.056
~-0.525 0,058 (0.044
-~0.475 0.088 0.039
-0.425 (0,161  0.054
-0.375 0.113 0.043
-0.325 0.170 0.054
-N0.215 0.23¢ 0.0¢3
=0.225 0.276 0.067
-0.175 C.247 0.064
-0.125 0.40€¢ 0,083
-0.075 0.512 0.090
-0.025 0.553 0.0963
0.025 0.348 0.074
0.075  0.494 0.089
. 0.125 0,437 (0.083
0.175 0.557 0.092
0.225 C.48¢ 0.087
0.275 0.405 0.07S
0.325 0.464. 0.085
" 0e375 C€.373 0.076
0.425 0.312 0.070
‘0.475 0.375 0.077
0.525. 0.34%  0.C72
0.575 0.289 0.066
0.625 C.378 0.076
0.€75 C(C.441 0.082
0.725 0.345 0.072
Co715 €.337 0.072
0.825 0.330 0.070
0.875 0.253 0.063
0.525 0.262 0.063
0.975 0.239 0.060

cos §

.-0.9175

-0.925
-0.875
-0.82%
=-0.775
~-C. 725
-0.¢15
-0.625
-0.515
-0.525
-0.475
-0. 425
-0.375
-0.325
-0.215
-0.225
-0.1175
-0.12%
-0.075
-0.025
0.025
0.075
0.125
0.175
0.225
0.275
0.325
0.375
0.425
0.4175
0.525
0.575
0. €25
0.675
0.725
0.775
0.825
0.8175
0.925
0.975

DIFFERENTIAL CROSS SECTIONS

A

do /4§

(mb/ster)

0.624
0.606
0.402

C.4S7.

0.460
0.36¢
0.471
0.385
C.351
0.328
0.292
C.175
0.290
0.238
C.138
0.188
€.283
0.21C
0.096
C.17¢C
0.163
0.149
0.228
0.141
0.068
0.113
0.169
0.121
0.173
0.114
c.13¢C
0.146
0.257
0.232
0.313
€.37¢
0.453
C.485
0.55¢8

0.480

P..-

K

ERROR

0.069
0.055
C.C¢&2
0.0¢0
0.056
0.0¢61
0.056
0.054
0.050
0.049
C.037
0.048
0.043
0.032
0.038
0.047
0.042
0.027
C.036
0.026
0.034
0.042
0.032
0.023
0.028
0.036
€. 030

0.036.
0.030

0.021
0.034
0.045
0.042
0.050
0.CS4
0.060
0.063
€.072
0.081

1427 Events -

= 936 MeV/c
Z+ﬂ_
cos 6§ do/dQ
(mb/ster)
-0.975 ' 0.189
~-0.925 0.123
-0.875 0.143
-0.825 0.072
-0.775 C.128
-0.,725 0.13¢"
-0.675 0.069
-0.625 0.074
-0.,575 0.061
-0.525 - 0.074
-0.4715 C€.050
=0,425 0.039
-0.37%5 (0.039 .
-0.,3C0 0.02¢C
" =0.200 0.040
-0.100 0.032
-0.025 0.046
" 0.025 0.065
0.075 0.045
0.125 0.085
0.175 C.ll8
0.225 0.131
0.275 0.168
0.325 0.122
0.375 0.1230
- 0.425 0.211
0.475 0.241
0.525 0.208
0.575 - 0.324
0.€25 . 0.344
0.675 0.316
0.725 0.27¢C
0.775 0.255
0.825 0.226
0.875 0.211
0.925 0.147
0.975 (0.138
691 Events

ERROR

-0.0137

0.028
0.C34
0.021
0.031

0.032

0.022
0.022
0.021

0,022 .

C.Cl9
0.017
0.017
C.Cl1
0.012

0.011 -

0.019
0.021
c.C17
0.025
0.025
0.03¢C

0.037
-0s026

0.031
0.039
C.042

0.039
0.049

0.051
0.049
0.046
0.046
0.045
0.C45
0.041
0.044

cos 6§

-0.615
~0.925
-0.875
-0.825

,~0.775
- =0.725

-0.€15
~0.625
~0.575
-0.525

=0+4475

-0.425
-0.375
-0.325
-0.275
-0.225
=0.175

-0.125.

-0.075
-0.025
0.025
0.075
0.125
0.175

0.225

0.275
0.325
0.375
0.425

T 0.475
- 0.550

0.625
0.6175
0.725
0.800
0.875
0.925
0.975

o
do /40
{mb/ster)
6. 053
C.188
0.185
0.2¢5
0.219
0,287
C.2C3
0.177
C.224
C.107
0.147
0.10¢
0.055
0.082
C.0%4
0.067
- 0.067
0.044
0.051
0.055
0.045
0.034
0.067
0.045
0.034
0.051
0.046
0.033
0.069
0.071"
C.027
0.030
C.030
0.037
0.044
0.095
0.151
0.156

662 Events

ERROR

0.022
C.033
0.032
0.039
0.035

0.040

C.033
0.032
0.035
C.C24
0.028

0.024

0.017
0.021
0.C1l7
0.019
0.019
0.015
0.017
0.017
0.016
0.014
0.019
0.016
C.0l4
0.017
0.016
0.014
0.020
0.020
C.0CS
0.013
0.014
0.015
0.012
0.025
0.033
0.035

_Ez_

Crazronoaon
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Table 4 cont'd. DIFFERENTIAL CROSS SECTIONS

PK- = 960 MeV/c
%°n : AnC stn” SR
cos 8 do/d¢ ERROR cos € do/d? ERROR cos 6 do/d? ERROR cos * d-/d22 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 0.1CS 0.034 -0.925 0.183 0.037
-0.875 1.289 0.186 -0.875 0.54C 0.078 -0.875 0.194 0.045 -0.875 0.189 0.037
-0.825 0.747 0.139 -0.825 0.478 0.069 -0.825 0.0SC 0.032 -0.825 0.239 0.041
-0.7715 €.450 0.103 -0.7715 C.585 0.078 -0.775 G.085 0.027 ~-C.715 C.21¢ 0.C29
-0.725 0.32% 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 C.115 0.032° -0.675 C.21€8 0.C40
-0.625 0.292 0.084 -0.625 C£.4C5 0.Cé4 -0.625 0.078 0.026 -0.625 . 0.207 0.038
-0.550 0.077 0.029 =0.575 0.334 0.059 ~0.575 0.060 0.025 -0.575 0.175 0.035
-0.475 0.136 0.056 -0.525 (0.284 (.C55 -0.500 C€.024 0.C11 -0.525 0.146 0.032
-0.425 0.15¢ C.C59 =0.475 0.223 0.04S -0.375 ©€.023 0.008 -0.475 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 C.l12 0.050 -0.375 0.236 (0.048 -0.100 0.023 0.00$ -0.315 C.078 (.C23
-0.275 €.15C C.057 -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 €.025 ©€.081 0.027 -0.275 C.C6S 0.022
-0.175 0.411 0.094 ~0.225 €.253 (.052 0.075 0.069 0.024 -0.225 0.1C4 0.027
-0.,125 0.318 0.082 -0.175 0.145 0.039 0.125 0.092 0.028 -0.150 0.032 0.010
~0.075 0.487 0.102 -0.125 0.163 0.041 0.175 0.054 C.030 -0.C75 0.05¢ 0.020
-0.025 0.483 0.101 =0.075 0.172 (.042 0.225 0.117 0.032 -0.025 0.071 0.023
0.025 0.531 0.105 -0.025 0.149 0.038 0.275 0.156 0.042 0.050 0.035 0.011
0.075 0.56C 0.108 0.025 0.21€¢ 0.047 0.325 0.14€¢ 0.036 0.150 C€.04C 0.C12
0.125 0.5€62 0.108 0.075 0.264 0.052 0.375 0.226 (.046 0.225 0.072 0.023
0.175 0.657 0.118 0.125 0.236 0.049 0.425 C.255 0.048 0.275 $.043 0,018
0.225 0.438 0.096 0.175 0.181 C.043 0.475 0.23C 0.047 0.350 0.04C 0.C12
0.275 0.552 0.10¢ 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.1S1 0.044 0.575 0.387 0.061 0.550 0.022 C.00S
0,375 0.4¢2 0.06¢ 0.325 0.151 C.039 D.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 0.759 0.032 0,011
0.475 0.319 0.080 0.425 0.15S 0.040 0.725 0.3417 C.0¢C 0.825 GC.0713 0.024
0.€25 0.352 (€.085 0.475 0.173 0.042 0.775 0.262 0.054 0.875 0.127 0.023
0.575 0.402 0.090 0.525 0.232 0.048 0.825 C.335 0.062 €.925 0.118 0.033
0.625 C.315 0.079 0.575 (.289 0.055 0.875 0.150 C.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
N.725 0.276 0.074 0.675 0.236 C.049
0,715 0.484 0.C97 0.725 0.238 0.CSC
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 0.3€¢1 0.085 0.875. 0.503 0,074
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

_?2 -



Table 4 conﬁ‘d,, . DIFFERENTIAL CROSS SECTIONS

P~ = 971 MeV/c
K . an© DR S Tat
cos 8 do/df? ERROR cos 6 do/df2 ERROR cos 9 do/d? ERROR cos $ do/dt ERROR
(mb/ster) (mb/ster) ) (mb/ster) (mb/ster)

-0.975  1.895 0.212 -0.9715 C.67C 0.081 -0.975 0.181 0.039 -0.975 0.178 0.034
-0.925 1.683 0.198 -0.925 0.612 0.079 - —CeS25 C.126 0.034 -0.925 0.189 0.036 ) f o
-0.875 .1.349 (.180 ~0.875 0.418 0.0064 -0.875 0.152 C.03¢  =0.875 0.248 C€.040 B .
~0.825 0.718 0.131 " -0.825 0.573 0.075 -0.825 0.124 0.032 ~-0.825 (C.2CS 0.037 - B o
-0.775 GC.54€¢ 0.106 -0.775 0.385 0.062 -0.775 0.077 0.027 =0s775 0.240 - 0.040
-0.725 0.534 OC.l1l11 © =0.1725 "0.3C1 - 0.053 -0.725 0.136 0.025 -0.725 0.235 C.039 . e,
-0.675 0.188 0.071 ~0.€75 (C.387 (.063 - =0.675 0.081 0.027 -0.675 0.272 0.042 ) e
-C.6C0 0.,076 0.029 =0.625% 0.345 0.057 ~0.€25 0.076 0.025 . =0.625 0.179 0.034 o
~0.525 0.100 0.045 ~0e575 Co26T 0.051 -0.575 0.097 0.029 ~0.575 0.159 0.03¢ S
~0.475 . 0.097 0.043 -0.525 0.354 0.057 ~0.525 Q.07 0.026 -0.525 0.171 0.034
-0.425 C.237 (C.C71 -0.475 0.2717 0.051 -0.,475 C.05¢ (0.021 -0.475 (C.161 0,033 iy
-0.375 0.125 0.051 -04425 C.34C 0.058 -0.425 0.053 0.022 -04425 0.,17C 0.C33
-0.3225 0.243 C.070 -0.375 0.253 0.049 -0.379 0.038 0,017 -0.375 0.106 0.027 1N
-0.275 0.41l4 0.090 ~ =0.325 0.24S 0.048 -0.275 0.014 0.00¢ -0.325 0.124 0,028
-0.225  0.181 0.060 -0.275 0.3C€ 0.(52 -0.150 0.040 0,013 -0:275 0.052 0.019
~0.175 0.548 0.104 -0.225 0.2C0 0.044 ~0.050 . C.038 0.012 -0.225 0.075 ' 0.022 j =
-0e125 0Q.609 0.109 “01795 Ca.213 0.044 - 04025 0.055 0.021 -0.150 0.043 0.C12 N I
—0.075 0.442 .0.092 . =0e125 04205 0.045 0.075 C€.07¢6 0.024 -0.075 0.035 0.016 f‘ )
-0.025 0.6C¢ 0©.109 -0.075 0.181 0.042 0.125 0.122 0.032 -0,025 0.083 (0.024

0.025 0.707 0.116 -0.025 (0.123 0.034 0.175 0Q0.160 (0.036 0.025 0,034 0.015 ) o

0.075 C.492 0.097 0.025 0.181 0.041 - 0.225 0.121 (0.030 0.075 0.082 0.024

0.125 C.654 C.lll 0.075 ¢€.141 0.036 0.275 0.179 0.038 0.125 0€.088 0.024 g

0.175 C.460 0.094 0.125 (€.275 . 0.051 0.325 0.253 0.045 0.175 0.068 0.021 .

0.225 (.429 0.0C89 0.175 0.245 0.047 0.375 C.151 0.040 0.225 0.085 0,026 r

0.275 0.469 0,094 0.225 G.112 0.032 0425 0.352 0.054 0.275 0.056 0.020 ™~

0.325 0,596 0.105 0.275 0.228 . .0.047 Ce4?5 0.142 0.035 0.325 0.081 0.022

0375 (C.57C 0.104 0.325 0.225 0.046 .25 (0.333 0,053 _ 0.375 C.034 0.015

0.425 -0.375 0.084 0.315 (C.12C C.023 ~0.575 0.310 0.052 0.425 0.055 0.020 e

0.475 C€.5CS 0.096 © 0.425 0.188 0.042 0.625 0.3€S 0.057 - - .0.500 0.027 0.010 o A

0.525 0.545 C.100 0.415 0.176 C.040 - 0.675 0.301 0,052 C.600 0.021 C.0C9 '

0.575 0.469 0.092 ‘0.525 0.261 0.052 Ve725 - 0.249 0.048 : 0.700 0.043 (0.012

0.625 C.32C C.076 0.575 0.242 0.047 0.775 Cu.321 0.055 0.800 0.034 0.012

0.675 0.344 0.07S 0.625 0.2C7 0.044 0.825 0.210 0.047 0.875 0,122 0.032

0.725 0.455 0.091 0.675 0.217 0.045 ‘ 0.875 0.217 0.050 0.925 0.118 0.032

0.775 0.4€9 0.C94 0.725 0.390. 0.061 0.950 0.065  0.021 0.975 0.179 0.041

0.825 0.603 0.103 0.775 0.3%53 (.058 :

0.875 0.5S6 0.103 0.825 0.305 0.055

0.925 0.559 (€.102 0.875 (C.469 0.068

0.975 GC.610 0.106 0.925 (0.568 0.079

0.975 0.726 0.109

1036 Events : 1247 Events - 639 Events v 623 Events



rable 4 cont'd. _ DIFFERENTIAL CROSS SECTIONS

P~ = 1001 MeV/c
®°n A sta” 7ot
cos 6§ do/dfi ERROR cos ¢ dog/d2?? ERROR cos 8 do/dQi ERROR cos 8 do/dfi ERROR
(mb/ster) . : (mb/ster) (mb/ster) (mb/ster)
-0.975 2.658 (0.303 =0.975 0.395 0.073 -0.975 0.21% 0.057 -0.975 0.048 0.021
-0.925 2.015 0.262 -0.925 0.418 0.075 -0.925 0.125 0.039 ~0.925 0.13%5 0,036
-0.875 1.18C 0.199% -0.875 (€.562 0.09¢C -0.875 0.145 0.046 . -0.875 0.309 0.055
-9.825 1.162 0.202 -0.825 0.372 0.069 -0.825 0.23¢ 0.053 -0.825 0.324 0.057
-0.175 (.69C 0.151 -0.715 Q.423 -0.076 -0.775 0.172 0.050 -0.775 (0.28C- 0.052
-0.725 0.324  0.1C1 -0.7T25 0.364 0.073 -C.7C0 0.063 0.020 ~0.725 0.393 0.063
-0.675 0.364 0.110 . =0.675 0.356 0,071 -0.625 0.086 0.022 ~-C.675 0.266  0.052
-0.600 C.181 0,061 -0.€25 C€.273 C.Qel -0.575 0.095 0.034 -0.625 0,357 0.059
-0.525 0.20S 0.079 ~0.575 0.348 (.070 -0.525 0.057 C€.02% ~0.575 0.164 0.040
-0.475 0.151 0.067 -0.525 G.232 (0.056 -0.475 0.083 0.031 ~0.525 0.202 0.045
-0.425 0.2€€ 0.08S -0.475 0.307 O0.067 -0.350 0.020  0.008 -0.475 0.217 0.046
-0.375 0.241 0,085 -0.425 0.269 0.060 ~0.150 0.014 0.006 © =0.425 0.143 0,037
~-0.325 0.357 0.103 -0.375 0.2¢4 0.061 0.0 0.061 0.C19 ~0.375 0.077 0.027
-0.275 0.411 0.110 -0.325 0.151 0.045 0.075 0.058 0.026 -0.325 0.081 0.029
-0.225 0.443 0.111 =-0.275 0.21C 0.053 0.125 0.117 0.037 -0.275 . 0.068 0.026
~0.175 (Q.428 0.113 -0.225 0.23C CGC.Cs58 0.175 0.109 0.036 -0.225 0.078 0.028
-0.125 0.618 0.132 =0.175 0.207 0.053 0.225 0.157 0.044 -0.175 0.067 0,025
-0.075 C.470 C.ll4 -0.125 0.223 0.054 0.275 0.137 0.040 -0.125 0.068 0.026
-0.025 0.41¢ 0.107 -0.075 C.1€9 0.047 0.325 0.341 0.065 -0.075 0.080 0.028
0.025 0.422 0.109 -0.025 0.287 0.061 0.375 0.311 0.062 -0.025 0.05C €.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 0.545 0.123 0.075 0.079 0.022 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 0.4071 0.072 0.125 0.108 0,033
0.225 C.4%5 0.117 0.175 C€.13C 0.041 0.575 C.233 0.053 0.175 0.059 0.024
0.275 0.548 0.123 : 04225 0.166 0.048 0.625 0.381 0.071 0.225 0.06% 0.026
0.325 0.811 O0.148 0.275 C.2C7 0.053 0.675 0.375 0.071 ° 0.300 0.050 0.016
0.375 0.37¢ C.1C1 0.325 0.22¢ (€,055 0.725 0.301 0.064 0.375 0.061 0.025
0.425 0.278 0.088 . 0.375 0.157 0.045 0.775 0.257 0.061 "~ 04425 0.062 .0,031
0.475 €.385 0.103 0.425 C.15C 0.049 " 04825 0.257 C.062 0.500 0.047 0.016
0.525 0.523 0.120 - 0.475 0.23% 0.057 0.875 0.127 0.045 0.625 0.018 0,008
0.575 0Q.446 0.108 0.525 0.137 0,043 0.925 C.2$7 0.074 ) 0.750 0.055 C.017
0.625 C.6CC GC.128 0.575 C.287 C.061 . 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 C.32C 0.092 ) 0.675 0.175 0.050 0.975 0.204 0.053
0.775  Ci884 Q0.156 . 0.725 0.33% 0.Ce&7 ‘ ‘
0.825 0.800 0.146 " 0.775 0.404 0.074
De875 (€.922 0.156 0.825 0.335 0.068
0.925 1.184 0.179 : 0.875 0.364 0.071
0.975 0.901 0.152 0.925 0.380 0.076

0.975 (C.357 cC.087

848 Events‘ ' 782 Events 472 Events i 478 Events
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Table 5.

oty

o
T

A POLARIZATION IN THE REACTION K-p -

cos 6 P AP

PK— = 862 MeV/cC
-0.650 -0.172 0.267
-0.850 0.266 .0,326
-0.750 0.085 0.314
-0.650 0.111 0.345
-3.550 0.692 0.3738
—0.450 -0.436 0.461
-0.350 -0.031 0.482
~0.250 -0.829. 0,501
~0.1C0 -0.447 C.454
0.200 0.248 0.54¢
0.550 ~0.674 0.371
0.750 -0.575 (C€.420
0.850 -0.372 0.299
0.950 -0.3717 0,322

P - = 902 MeV/c
-0.950 0.087 C.288
-0.850 0.200 0.287
-0.150 -0.063 0.326
-0.650 0.226 0.351
_0.550 0.189 0.446
-0.450 C.824 OC.42C
-0.350 ~0.186 0.435
0,250 0.336 0.478
~0.150 -C.578 0.524
-3.050 0.702 0.508
c.100 0.278 0.480
0.350 0.662 0.440
0.600 -0.891 0.366
0.750 -0.901 C.410
0.850 -1.28¢6 0.270
0.950 -1.117 0.292

P - = 960 MevV/c

-0.950 0.123 0.284
20.850 0.097 0.274
-0.750 0.313 0.277
~0.650- 0.235 0.334
-0.550 0.32% 0.347
~0.450 ~0.359 Q.4l11
-0.350 @.535 0.380
-0.,250 0.863 0.353
~0.150 1.645 0.400
-0.050 0.508 0.466
0.050 0.766 .0.375
0.150 0.626° 0.413
0.250 1.5C4 -0.343
0.350 1.226 0.452
0.450 0.276 0.465
0.550 -0.915 0.354
0.650 -1.032 0.374
0.750 -1.197 0.289
0.850 -0.562 0.297
0.950 0.296

-0‘355 .

By
-
o

e
i
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cos B P AP
PK— = 883 MeV/c

-0.950 -0.039 0.293
-0.850 0.4C4 0.315
~0.750 -0.420° 0.358
-0.650 0.122 0.4%1
~0.550 -0.482 0,482
-0,450 -0.583 0.463
-0.3C0 -0.14C 0.441
-0.100 - 0.026 0.436
0.2C0 0.784 0,454
0.550 -0.148 Q.424
0.750 -0.661 0.372
0.850 -0.306 0.357
0.950 -0.476 0.413

P‘- =918 MeV/c
-0.950 -0.268 < 0.228
-0.850 -0.287 0.247
-0.750 -0.217" 0.307
-0.650 0.567 0.297
-0.550 0.439 0.375
-0.450 -0.027 0.359
-0.350 -C.241 (C.382
-0.250 -0.4C4 0.425
-0.150 0.324 0.421
-0.050 0.752 0.351
0.050 0.732 0.480
0.150 0.618 0.494
0.250 0.562 0.479
C.4C0 0.0C3 0.448
0.550 -0.275 (0.5C5
0.650 -0.856 0.402
0.750 -1.557 C.290
0,850 -0.970 0.249
0.950 -0.554 0.253

PK— = 971 MeV/c
-0.950 0.363 0.234
-0.850 ~-0.211 0.265
-0.750 0.520 0.315
-0.650 0.261 0.309
-0.550 -0.448 0.328
-0.450 0.040 0.336
-0.350 -0.0S1 0.365
-0.250 0.419 0.358
-0.150 0.302 0,402
-0.050 0.563 0,463
0.050 0.503 0.452
0.150 0.604 0.347
0.250 1.04S 0.412
0.350 0.482° 0.434
0.450 -0.337 0.427
0.550 -0.205 0.355
0.650 -0.791 0.383
0.750 -0.713 0.293
0.850 -0.886 0.287
0.950 -1.067 0.252

/8

0.950 -0.496

An®
cos 6 P Ap
PK— = 888 MeV/c
-0.550 -0.017 0Q.27¢
-0.850 -0.693 0.329
~-0.750 O0.1C8 0.362
-0.650 -0.136 0.272
-0.%00 0.500 0.377
-0.300 -€.3CC 0.4C2
-0.100 0.035 0.490
C.150 C.6CS 0.449
.0.500 0.064 0.414
0.750 -0.615 0.455
0.850 -0.453 0.331
- 0.950 ~-0.219 0.368
PK" = 936 MeV/cC
-0.950 0.382 0.212
-0.850 -0.058 0.246
-0.750 0.095 0.259
-0.650 0.326 0.256
-0.550 C.482 0.28¢
-0.450 -0.423 0,345
- =0e350 C.176 0.327
-0.2%0 C.028 0.408
-0.150 0.60C 0.335
=0a050 0.465 O0.447
0.050 1.197 0.280
. 0.150 0.759 0.363
0.250 -0.0SC Q.548
0.350 0.533 0.427
0.450 C.188 0.435
0.550 -0.572 0.437
0.650 =-0.794 0.323
0.750 -1.341 0.245
0.850 -0.983 0.233
0.950 -0.632 0.268
PK_ = 1001 MeV/c
-0.950 0.027 0.347
~0.850 0.2C5 (0.325
-0.750 0.103 0.359
-0.650 -C.058 0.400
-0.550 0.407 0Q.410
-0.450 1.034 0.387
-0.350 (0.8C8 0.468
~0.250 -0.166 O0.474
-0.150 0.600 0.463
-0.050 1.151 C.41C
0.100 0.77C 0.402
0.250  C.546 0,506
0.350 .516 0.489%
0.450 0.222 0.473
C.550 -C.242 - 0.473
0.650 -0.522 0.459
0.750 -1.602 0.296
0.850 -1.17¢ 0.341
0.407



-28~

+ - -
Y2 POLARIZATION IN THE REACTION K p - Z+ﬂ

Table 5
cont'd.
cos 9§ P AP
PK— = 862 MeV/c
-0.850 -0.44Y 0.384
-0.600 0.695 0.397
-0.350  0.52$ 0.378
0.0 ~-0.18C 0.1355
0.300 -0.767 0.388
N.450 -0.861 (0.388
0.550 -0.522 Q.36S
0.650 -0.954 0.361
- 0.150 -C.4C2 0.387
0.900 -1.15¢ .21¢&
179 Events
PK— = 902 MeV/c
-0.900 0.259 (0.3S3
—0-650 00211' 0.366
-0.200 -0.041 0.433
0.200 —00702 00338
0.400 -0.615 0.405
0.650 -C. 664 04377
0.150 -0.769 0.388
0.900 -0.337 0.471
158 Events
Pp- = 960 MeV/c
-0.900 0.7C8 0.330
-0.600 1.493 0.408
~-0,200 -0.485 0.588
0.100 -1.934 0.333
0.250 -0.3S7 0.409
0.350 -0.575 0.357
0.450 -1.340 0.272
0.550 -C.481 0.309
0.650 -0.653 0.293
0.750 -0.890 0.263
0.900 -1.1€¢2 0.277

243 Events

cos 6 P Ap cos 8 P AP

P .- = 883 MeV/c P - = 888 MeV/c
-0.900 0.308 0.413 ~0.900 ~0.425 0.466
-0.650 0.065 0.433 -0.600 0.489 0.403
-0.350 C.74C 0.434 -0.150 -0.173 0.651
0.0 . =0.377 0.452 0,250 -0.35€6 0.339
0.350 -C.429 0.317 0.500 -0.901 0.315
'0.550 -0.586 0.436 " 0.700 -0.995 0.302
0.700 -1.029 0.267 . 0.900 -0.6&61 0.334

0.900 -1.084 0.295

153 Events 129 Events
PK— = 918 MeV/c _ PK— = 936 MeV/c
-0.900 0.8S1 0.332 ~0.%00 0.331 0.380
-0.700 1.652 C.289 -0.700 1.07C 0.309
-0.300 0.211 0.375 . =0.400 0.488 0.363
0.100 -0.50S 0.370 -0.050 -0.757 0.373
0.250 ~-1.595 0,265 0.150 -1.670 0.408
0.350 -1.19¢ 0.365" 0.250 -0.659 0.341
0.450 -0.967 C.300 0.350 -1.182 0.2SS
0.550 =-0.624 0.3205 04450 =0.831 0.265
Co 650 -1.113 0,265 . 0.550 -1.17¢ (€.258
0.750 -0.672 0.313 ‘0.650 -Q0.772 0Q.248
0.850 ~-1.430 0.302 0.750 -1.357 0.272
0.950 -1.861 0.392 - 10.850 -0.182 0.352
0.950 -0.177 0.460
250 Events 303 Events
PK— = 971 MeV/c PK— = 1001 MeV/c
-0.900 1.367 0.316 : -0.9C00- 0.861 0.364
-0.700 0.937 0.353 -0.600 0.452  0.406
-0.400 0.772 0.376 -0.150 0.013 0.577
-0.,050 -1.130 0,426 0200 -1.340 0.324
0.150 -0.901 0.270 0.350 -0.988 0.2¢4
0.250 -1.145 0.378 0.450 -0.817 0.305
04350 -1.27€¢ 0.272 0.550 -1.182 0.289
0.450 -1.102 0.289 0.650 -1.317 0.258
0. 550 -C.98C 0.245 0. 750 -1.367 0.324
0.650 -0.6716 0.274 0.900 -0.958 0.340
0.750 =-1.013 0.295
0.900 -1.011 0.324
256 Events 207 Events
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: - =0
Legendre polynomial coefficients and errors for the reaction K p > K'n

Table 6.
: 2
P AO A1 A2 A3 AA A5 A6 ‘ P(x™) .dgfgﬁ (mgfsrz
Y (MeV/e) ' - ="
862 215 ~.1l4 194 -,315- «216 =-.078 -.032 <119 «154 1.954
.010 «020 «028 « 0320 «022 « 034 «036 .091 .235
g82 «221 -.ll4 «2¢2¢8 -~.337 «255 -.099 «033 «8G3 «235 2.123
.011 «023 .032 « 0326 <037 .029 042 .110 .266
888 «234 -e143 .270 ‘-418 0278 ‘0150 t033 o646 .1’7 24596
«012 «025 «035 ° L.038 «040 «041 «046 .123 .284
202 245 ~e129 «184% ~-+350 «245 -.044% -.016 « 806 022" 1.961
.01 «022 «029 «033 «035 «037 «040 .096 .234
918 225 =.114 «202 -—4345 «253 =-.095 -.028 «235 «158 1.94¢
<009 « 017 «024 « 26 «327 129 «C31 .071 .183
936 «269 ~.136 «2Cl ~4365 «276 -.081 -.063 ~ .790 «159 1.986
.009 .017 024 «02¢ «027 «029 «031 .069 174
960 «311 =-.127 «261 =-.363 «349 -,070 -.052 «5T7 «422 2.204
011 «021 0320 .032 «035 « 037 <040 . . 106 .207
971 0352 -.094 «282 "-391 «429 -0120 ~eC55 «238 « 569 ce398
<011 «022 «031 «033 «036 - .037 .041 .119 .204
1001} «440° ~.096 «506 =-.373 e527 =-.204 -.007 . .540 1l.126 3.03%
«0J15 2032 «C44 «048 = .0S3 «054 +059 .178 .278
Table 7. Legendre polynomial coefficients and errors for the reaction K—p > Am°.
. v . 2
P A A ) Ay A, As Ag P(X) do/da(mb/sr)
(MeV/c) " 5=0 f=T
862 159 ~-.047 «275 « 094 «070 «004 -.005 «590 ,G78 799
006 .013 017 .019 «022 .020  .021 .133 .109
883 «158 =-,061 «239 «032 «C42 =-,035 =,.CTO0 «427 «521 «T46
006  .0l4 o018  .020 .023  .022 .024 - L1245 .118
888 0182 -.063 . .304 «053 .107 ‘-013 -.060 0470 .868 « 946
207 .Cl6 021 24 <027 «025 027 .153 .136
902 «187 ~.048 +260 . 089 «086 -,001 -.023 « 794 «919 «786€
«007 «0l4 «018 «021 «024 «023 «026 .136 .113
918 «180 -.038 «233 « 074 «107 «006 ~.012 .838 «889 «755
.005 .011 «015 <017 .019 «019 .021 . . 105 .086
936 +183 "-0-’07 .190 «045 .32‘0 -.003 -.037 0064 0558 0572
. 005 2010 013 «014 .017 017 . 019 .084 .072
960 +198 -.013 0177 « 054 « 040 .045 -0031 ) «324 .704 + 457
. «006 «012 «015 018 «020 «021 «023 .102 .077
971 «207 ~.029 «195 .038 <077 « 009 «046 - .165 «807 «753
1001 .191 -.034 «130 .016 -.022 ".004 _.036 -716 0341 «403
«007

<013 «016 «019 « 022 «N24 «026 . .091 .084



Table 8. Associated l.egendre polynomial coefficients and errors
for the reaction Kfp > Ano.

p B, B, B, B, B B (%)
(Mev/e) -
362 -—.020 ~.230 =-.Cl1 ~-.020 -.013 «00¢% « 780

<015 . 015 .01l4 «012 .010 .008
883 -.0¢!1 -.011 -.024 -.029 000 -,00¢ 178
« 017 «017 «0le «013 .011 « G609
R838 ~-+015 -.013 -.042 -,008 -.021 014 «58%
.Cl9 «Cl9 .Ci8 «C15 <011 oN12
G2 -—.022 -,080 -,060 -.052 -.030 -.013 « 660
.018 . 016 .015 .013 «0l11 «009 _
918 -—eD21 =-.C48 -,064 -,027 -.022 . 007 «332
<0l4 2012 «012 .010 . 009 .008 o
G36 «N05 -.C65 =-.052 =-.043 -,004 -.001 420
«0l4 .012 .011 «009 .008 . 007
S€0 «049 -,060 -,063 -,030 . 008 011 262
<016 «01l4 «013 .011 .010 .009 )
s71 0l -.062 -.049 -,044 -,012 -.0034 «572
MR 4 e 214 «('13 .011 «010 . 009 »
1601 «230 -.077 -.067 =-.029 =-.011 . 007 455
«029 .017 « 014 «012 2011 .01C ’
Table 9. Legendre polynomial coefficients and errors for the reaction K-p* £t
2 .

PoA ‘ do/dmb/sr)
(MeV/c¢) © Al A2 A3 A4 A5 A6, B ) 6=0 B=mn
Re?2 « 070 -.015 +080 -~-.C04 -,016 .024 -.011 «863 «230 «208

2123 «007 .008 «01C" «011 «011 .013 .059 .053
683 .062 -.011 .061 -.008 =-.022 «036 .00¢& <122 «213 .153
.003 . 007 .008 <010 «J11 .12 <013 .055 .051
883 <0865 =-.022 «075 -.002 -.004 .050 .0l4 .G1l% <300 «210
« D04 .008 . 009 .01l «013 <013 «014 : .065 .059
a0 sul0 -,0C16 « 378 «015 <-.062 <2606 -.021 «197 «3201 «115
.003 .007 -« 009 .010 .01l «012 .013 .062 .047
218 « 087 -.037 « 063 (22 ~-«C25 0051 -0023 « 445 0206 .C‘?l
«002 + 005 +« 006 « 007 .008 « 009 . +009 .041 .035
936 « 001 -.047 «052 «033 -,021 «063 -~,010 «656 «205 « 049
«032 «095 «2C5 « 006 « 007 .008 +008 .035 .027
Ge0 063 -.0438 « 062 «038 =-.007 «060 -,006 « 792 o244 « 0G4 -
«003  .0%6 .007 = .C08 .0C9 G029 .010 - .042 .036
971 072 -.959 -« 058 «034 -,008 .063 -.004 296 «231 «121
«003 « 006 « 007 + 008 <009 .010 .010 .040 .037
1391 o286 -.067 « 062 «061 -.,042 «115 ~-.036 « 729 «253 -.055
. 004 .008 .010 «011 012 .052
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Table 10. Legendre polynomial coefficients and errors for the reaction K p ~ E+n7

2 do/dQ(mb/sr)
P A A A A A A A P(X) Foo  aor
MV /o) 1 2 3 4 5 6 - ~8=0 o=m
862 087 + 043 aO"S -e (45 '0069 "0048 -.001 « 484 .018 .197
+ 004 »008 » 009 <011 2013 «015 . «0Y6 .068 . 052
883 + 036 .051 « 061 "0032 ‘-058 "1031 -.021 «658 «099 1138
«005 +09 ) +ull «013 «215 «017 .018 » .087 .055
#88 .081 - .087 «053 -,031 -.072 «003 -,022 « 304 .118 - ,021
902 -078 .036 0048 ‘0065 ".073 --034 -0007 0177 "0026 0182
0004 .008 0009 .Oll 0013 0014 0016 ’ ‘056 .053
c‘.s . .083 .067 0050 -o059 -"0073 "0007 -0013 .819 0079 0076
003 007 007 «009 .010 «011 «012 .051 .034
936 .083 . 058 +052 ‘0073 -0058 ‘.011 0009 0799 .088 .187
.003 «006 « 007 . 009 .010 «010 - .011 : - .045 .037
960 .086 «072 «0642 -,101 -.092 -,023 -.,012 «591 <-.041 «114
«004  .007 « 008 « 009 «011 «012 <013 . .046 .039 .
671 094 ,0¢1 <036 -.115 -.092 -.0l14 011 «402 -.028 «172
<304 «007 . 007 «0C3 011 «012 014 ©.041 .040
1001 0110 0079 0066 “0119 "‘.077 .015 0035 0151 0155 .225
<005 .010 .011 <014 <015 « 016 «016 .059 .055
Table 11. Associated Legendre polynomial ¢oefficients
and errors for the reaction K—p > Z+ﬂ_.
2
P B B B B B B P(x")
(MeV/c) 1 2 3 4 5 § :
962 -.036 =~-.050 -.027 .001 -,009 «002 . .626
.012 .010 .008 .007 .006 .CC7 .
883 -.036 -,055 ~-.028 -.0l4 ~-.007 -~.004 .392
«012 .011 « 009 «007 « 007 +006 »
888 -.042 -.,048 -,025 =-,001 «001 .010 «994
.013 - .011 « 009 .008 « 008 + 007
902 --039 -.042 -.010 0002 0010 .005 0779
«011 «011 +009 «007 «008  .005
918 ‘-055 -0091 "0013 "0016 *-.008 0002 «083
«009 .0C8 «007 005 .N05 «0C4 _
936 -.056 =-.067 ~-.005 .007 . 0009 . 008 165
008 «008 +006 «C05 « 0% «CC4
960 -.060 -.,075 =-,003 -,001 =-.,00l -.003 «059
«010 « 009 006 «005 005 004
971 "0067 "-389 .OC‘? —.CO! 0013 -.004 .896
.010  ,009 .007 .005 .005 .005
1001 ~.0G66 -.,1C9 ~,017 = 001 «020 .001 « 697
«N13 «012 .009 .008 008 .007
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FIGURE CAPTIONS

Fig.

Fig.

Fig.

Fig.

1) Distributions of the fitted beam momenta from 'r-decay,
reduced to the entrance window of the bubblé chamber. Indicated
are the central values in MeV /c.

2a) Distribution of the orientation of the KZ decay plane with
respect to the normal to "che front' window of the bubble chamber, -
as expressea by the azimuthal decay angle ¢

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

. 3a) Distribution of the K_°S lifetimes for O-prong K° events.

£
t . o= 0 is the minimum observable lifetime (which depends
min Byc
on the Kg momentum) corresponding to our cut-off in Kg path

length. The full line corresponds to a mean life of 0.862X 10-8 sec.

(7]
-3b) Same as 3a for A lifetimes from O-prong A and 2-prong A
events respectively, The full lines correspond to

7 =2.521 X 10" 10 sec. [7]

. 4a) Distribution of the fitted values for the K°® mass, from 0-prong

K events. Central value and standard deviation are indicated

in the figure.

ig. 4b) Distribution of the fitted values of the A mass from all A

events. Central v'alﬁe and standard deviation are indicated in the
figure.

5) Plot of the missing mass squared to the K? for the reactions
K p - K%+ heutrals, indicating the,.separation between K%n and

K% w0 events.
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. 6) Missing mass squared to the A for the reactions K p - A + neutrals.

The horizontal bar indicates the overall kinematical width of the
contribution from K p - =% froim ref. [3]

7) Missing mass sqﬁared to the nte” for the reactions

K_p» An'n and E°n+n_', i’r.ldicating the separation between AntaT

and ¥ 0ntn” events.

. 8) Distributions of the azimuthal proton decéy angle ¢D for

1.+ 0 . TR : ° s s )
¥ - prn’ from events exhibiting edecay |L =9°, in different

intervals of £ c.m. production angle.
+

. 9) Distribution of the azimuthal decay angle ¢D for Z+ - nm and

=7 - nm de.cays.

. 10a) Distribution of the Z+ lifetimes, compared with the decay line

10

for 7 = 0.800X10" sec.[7] t_. corresponds to the minimum

min

observable lifetime, imposed by our cut-off for short ='s.

. 10b) same as Fig. 10a for = events. Here the full line is for

-10

7= 1.484%X 107" sec. [7].

. 11a) Missing mass squared to the v~ for events of the 2-prong

Z‘+ topolbgy,

. 11b) Missing mass squared to the nt for events of the 2-prong

>~ topology.

. 12) Differential cross sections for the reaction Kp-— KOn.

Shown are the data and the least-squares fit.

13) Differential cross sections for the reaction K-Fp -~ A0,

Shown are the data and the least-squares fit.

. 14) Polarization of A in the reaction K'p - Am%. Shown are

the data and the least-squares fit.
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Fig. 15) Differential cross sections for the reaction K_p -~ Z_TT+
Shown are the data and the ieast-squares fit.

Fig. 16) Differential cross sections fox; the reaction K p —¥Z+Tr—.
Shown are the data and the least-squares fit.

Fig. 17) Polarization of »* in the reaction Kp Sster, Shown are

the data and the least-squares fit.
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FITTED BEAM MOMENTA FROM TAU DECAY
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LEGAL NOTICE

This report was prepared as an account 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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