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I. INTRODUCTION
The controversy over the validity of K*(890) - K**(1420) exchange degen-

eracy  has traditionally relied heavily on the comparison of the line reversed

reaction pairs

KN — Am ‘ (12)

N -~ AK (1b)
and

KN — Z7 (2a)

aN — ZK (2b)

Straightforward compauc'isons2_4 of previous experimental data on the reaction
pairs (1) and (2)“have indicated serious departures from the simple EXD pre-
dictionss—'7 and have stressed the need for degeneracy-breaking models and
Regge cut contributions. 8

We present here a study of the reactions Eop —_ A1r+ and I—{op — Eow+ in
the momentum range from 1 GeV/c to 12 GeV/c. Emphasis is placed on com-
parison of the A and X channels and on momentum dependences in the data. This
analysis of K*-K** exchange degeneracy avoids several of the difficulties intrin-
sic to the comparison of the line reversed reaction pa}irs.,

Details of the experiment are discussed in Section II. In Section III the
cross sections, differential cross sections and polarizations for the A7r+ and
27" final states are given along with fitted momentum dependences of the total
integrated cross sections. In addition the quantity Um/ T is présented and
discussed in terms of final state interaction differences and the presence of
additional exchanges in A and Z channels. The oy, / Tr ratio at t = tMIN is then
used to extract an f/d ratio consistent with helicity non-flip dominance. 9-12

Shrinkage of the forward differential cross section is observed; the slopes
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converging to the slope values of the line reversed reactions at higher momentum.
Effective frajectories for the reactions are found to be consistent with a linear
trajectory passing through K*(890) and K**(1420), while the lack of momentum
dependence in the A polarization is interpreted as evidence for the equality of

the K*-K** trajectory functions. Further discussion of theoretical models is

given in Section IV, with a summary of conclusions contained in Section V.



II. EXPERIMENTAL DETAILS
A. Bubble Chamber Exposure and the K(]);‘ Beam
M Th; data were obtained by exposing the SLAC 40-inch (1 meter) hydrogen

bubble chamber to a neutral beam of K(I), mesons. The analysis of reactions (1a)
and (2a) has been carried out using approximatelj one million photographs rep-
resenting ~40 events/ub. Final samples of 2512 events for the reaction
I_{-Op — A7r+ and 1165 events for Kop — Eovr+ were obtained.

The K; beam was produced by impinging a high~energy electron beam onto
a beryllium target 56 meters upstream of the bubble chamber, and yielded approxi-
mately 25 Kcl" per picture. The K; momentum spectrum, shown in Fig. 1, peaks
near 4 GeV/c and extends to 12 GeV/c. Details on the construction of the beam

line and the determination of the K(I), momentum spectrum are discussed else~

3
where. 1

B. Scanning and Measuring Procedures

The entire film sample was scanned for vee events. Events for the reac-
tions considered here belong to the "1-prong-vee' category, whereas decays of
the Ki beam belong to the "'unassociated vee' category. From a second scan
of 10% of the film, the scanning efficiencies were determined to be 92 + 2% for
both categories. Thus the scanning efficiency corrections cancel when '"'1-
prong-vee' cross sections are computed. Measurements were done both on
film plane digitizers and on the SLAC spiral reader with no apparent differences
in accuracy. Especially difficult events were remeasured on the film plane
machines. The programs TVGP and SQUAW were used for spatial reconstruc-
tion and kinematic fitting.

Care was taken to insure the correct association of vees to interactions.

In cases of doubtful association of a vee, the scanners were instructed to assign
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the vee to "n-prong-vee' categories rather than to the "unassociated vee"

. category. After measurement of all "n-prong-vee'' events, those vees which

were really KCI)J beam decays were identified and reassigned (this amounted to

an 8% increase in the number of K(I)J beam decays). Similarly, a fraction of the

0
S

vees were then reexamined at the scan table to search for an associated inter-

events measured as "unassociated vees" appeared to be K or A decays. These

action. This procedure increased the sample of ""1-prong-vee' events by 5%.

C. Event Selection and Biases
The events in the A1r+ final state have six kinematic constraints (three each
for the interaction vertex and the decay vertex) while events in the =°r" final

state have four constraints. Contamination from kinematically ambiguous hypo-

0
S

hypotheses involving a A, and these will be discussed in section II. 4 after deal-

theses involving a K is less than 2%; however, ambiguities exist with other
ing with biases in A detection.

Asymmetries were observed both in the laboratory azimuthal distribution
of the A decay about its direction of flight, and in the helicity cosine distribu-
tion of the proton in the A decay. Losses in these otherwise flat distributions
are strongly correlated with one another and are understood in terms of low vee
detection/processing efficiencies for short and/or steeply dipping protons. As
shown in Table Ia, these losses are strongly dependent on A momentum, rising
from ~ 7% for P

> 400 MeV/c to ~20% for 195 <P, <400 MeV/c (this corres-

A A
V2 =0 +

ponds to 0.0 < -t < 0.1 GeV for K'p —An ). Below PAN 195 MeV/c these

losses climb sharply and this small t data has consequently been excluded from

the studies of the differential cross sections.

A reduced interaction volume was imposed on the events to assure uniform

detection efficiency of the A decays, to allow a minimum of ~ 15 cm for
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measurement of tracks from the decay vertex, and to guarantee a A decay
region at least ~5 cm in length. The scanning efficiency discussed in the pre-
vioﬁs se(;cion Was determined for events with A flight paths (£ A) between 2 cm
and approximately 20 cm. The efficiency was found to be uniform in this inter-
val; however,for bofh shorter and longer { A2 slowly falling efficiency was
found. The average efficiencies, normalized to the central region of { A aTe
given as a function of ¢ A in Table Ib. In addition to being corrected for these
efficiencies, the events were compensated for the effect of the finite fiducial

volume by weighting with the factor

W= [exp(-L./A) - exp{-D/N] "t

MIN

where D is the distance along the A flight path to the edge of the fiducial volume
and A is the mean decay 1ength14 for the A in question. The minimum £ A accepted,
LMIN’ was taken to be 0.3 cm for events with P, < 2 GeV/c and 0.5 em for
larger p A Events with { A 30 cm were rejected as well, thus the maximum
value of D was 30 cm.

We have also determined the A lifetime using all the measured A decays in
our experiment which have flight paths, £ A in the region of uniform detection
efficiency. The sample used consists of approximately 10,000 decays, and

vields the result T = 2.54 % 0.05 (100 sec). ¥°

D. A and =° Signal Quality

With the impositiqn of a2 1% minimum confidence level cut on accepted events,
contamination from final states containing a Kg was reduced to a negligible level;
however, nearly 80 percent of events with a good 6~C A1r+ fit also had an accom-~
panying 4-C E°w+ fit with comparable confidence level. This results from the

energy of the incident K° being measured. Thus a low momentum gamma ray is
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easily inserted along the beam direction and a legitimate ATr+ event can nearly
always o‘lhotain a fit to the %7 hypothesis.

In order to study this problem, the zero cons’crain’c16 hypothesis Kop —>A')/1T+
was tried for all events. The resulting Ay invariant mass plot (Fig. 2) for A,
z° ambiguities suggests that most oflthe ambiguities indeed belong to the more
highly constrained AT category. Fortunately, the electromagnetic decay of z°
into Ay gives rise to an isotropic gamma ray distribution in the 5° rest frame,
and use of this fact allows an improved separation of the two final states. In
Fig. 3 we have plotted the ambiguous events with respect to (';/ . ﬁo) and (;/ . rA1)
in the Ay rest system, where ;1 is the normal to the overall produdtion plane.
The concentration of events at (';/ . RAO) ~ 1 must be primarily real A7r+ events,
since the number of 21077+ events expected there on the basis of isotropy is much
smaller. However, studies of the kinematic confidence levels for events in the
remainder of the plot indicate that they are predominantly real 2% events.
Therefore the events outside the '"double rectangle' regimﬂl7 shown in Fig. 3
are included in the »0x" sample, while those inside are assumed to be AT
events. The shape of this dividing boundary has been chosen so as to maximize
the number of =° fits, consistent with preservation of an isotropic gamma ray
distribution (Fig. 4) for the entire z° sample.

The events obtained from this separation of ambiguities constitute a ~ 12%
addition to the unambiguous £%7" events. Their Ay mass distribution is shown
by the shaded bins in Fig. 2. They are again seen as the shaded contribution to
Fig. 4, which depicts the (y+ K°) and (y - n) distributions for all =% fits. The
inclusion of these events clearly improves the uniformity of the (';/ o :KO) distri-

. . = +
bution. However, the remaining dip near (y- KO) = 1 represents lost 291" events

which are ambiguous and fall in the "double rectangle" of Fig. 3. They are
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compensated for by an overall correction factor of 1.03. Conversely, these
Eoﬂ+ events contaminate the A?r+ sample at approximately the one percent level.
We estimate that the contamination of real A7T+ events in the EOTT+ sample is
less than a few perqento

Another potential threat to the pﬁrity of the 240 sample comes from the
possible influx of "AT neutrals" events. Allowing the gamma ray to represent
all missing neutrals, one observes in the Ay mass distribution with AT events
removed (Fig. 5) a clean z° peak, well separated from the high mass continuum
background. Although the 2° broadens somewhat at higher beam momenta, the
available phase space for non-z° events conveniently spreads out, leaving the
=° purity rather constant as a function of momentum. The A7r+1r0 channel ap-
pears to be the chief contamination of the high mass side of the ZO, its effects
seemingly more pronounced at large momentum transfers where low statistics
inhibit a more detailed analysis. However, the mass resolution is good enough
to insure against any Y1(1385) — A7° resonance contribution to the =° signal.

A high mass cutoff for the 5° was determined by first assuming the low
mass side of the £° to be uncontaminated by the AT° channel, then computing a
width, AM ~ 32.5 MeV, which included 90% of the events below the central value.

The =° upper mass cutoff was then set at M + AM ~ A1225 MeV. The cross

z
sections have been increased by 5% to compensate for this cut. Then, assum-
ing symmetry of the »° about its central mass value, contamination of the high
mass side was estimated to be less than a few percent; consequently no addi-
tional correction has been made.

The various correction factors are summarized in Table Ic. Exclusive of

the A — pm branching ratio factor, the average event weight was 1.44 for the

A7r+ data and 1.55 for the Zoar+ data.



II. RESULTS

" A. Crogs Sections Versus Beam Momentum

Cross sections as a function of incident K° momentum are given in Table II
for the reactions KQp —~ A7 and Kop ~z°r. The cross sections have been cor-
rected for the neutral decéy mode of the A as well as for scanhing biases and
losses due to decays outside the active scanning volume (see Section II). Errors
on the cross sections include statistical uncertainties, the effects of the disper-
sion in event weights, and uncertainties in the shape of the beam momentum dis-
tribution as indicated by the error bars in Fig. 1. The overall normalization of
the data was determined from a measurement of the Ki flux for ~25% of the film.
Systematic uncerEtainty on the normalization was determined to be < 15%. 13 This
additional uncertainty has not been folded into quoted cross section errors.

The cross sections are displayed in Figs. 6 and 7 along with representative

18-20

data from other experiments. The —Kop — A7r+ data are compared directly

to data on K n — AT ,while cross sections for K p — A7 must be multiplied by
two since the initial state is half isospin one. In Fig. 6 the I—{op — 2%

data are to be compared directly with the data for Kn— Eovro; however, com-
parison to K p — =t data is not straightforward. From isospin considerations

the amplitudes for the three processes may be written as19b

1

J2

If t channel exchanges 'with isospin 3/2 could be neglected then A(K p — Z—’IT+)

AK®p —2%1") = A(Kn —2%) = 2[A® D — =t0) - AKTp — 27T,

would vanish and the natural comparison would be to 1/2 (K p — = r") as
given. However, data on K p induced reac‘cionsz1 indicate that the quantity
IRl = [o(K'p — E_w+) /oK p— E+7r—)]1/2 decreases from ~1/2 at 2 GeV/c

to ~1/4 near 5 GeV/c. Observing in Fig. 6 that 1/2 o(K p — E+1r_) is
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consistently only about two-thirds of cr(_KOp - Eow+), a value of |IR| ~ 0.2 is
suggested in agreement with the range of |R| obtained from K p data.

Th; data for both the A7r+ and ZOTF+ cross sections have been fit to the power
law o = APIIIBE AM and the result given in Table III along with the A and n co-~

21,22 One 4observes the K induced cross

efficients for some related processes.
sections to be considerably larger but falling more rapidly than their companion
line reversed 7 cross sections over the momentum intervals considered.

The low energy data are replotted in Fig. 8, where ¢ /47 *i*f is displayed
as a function of center of mass energy.23 These data as well as the cross sec-
tions, o, are recorded in Table IV. In the case of ﬁop—» Aw+, the interval

1.8< P < 5.0 GeV/c includes the Z(2250) and 2(2455) enhancements as

BEAM
well as possible structure near 3 GeV. It is therefore not surprising to find a
steeper PBE AM dependence (n = - 2,62+ 0.10) in this region than is usually

associated with strange meson exchange. 24 However, in the higher momentum
interval 5 < PBE AM S 12 GeV/c, where meson exchange might be expected to

dominate, we find no significant difference, n =0.47 £ 0.36, in the mo-

» "

+ o _+ .
mentum dependences of the AT and Z 7 cross sections.

B. sz /UA7T Versus Beam Momentum

To directly compare the x° and A cross sections, the ratio o(ﬁop—-zof) /
o(R% — Ar") is tabulated in Table V and plotted in Fig. 9. This cross section
ratio is insensitive to overall normalization uncertainty as well as errors in the
spectral shape ; hence, the quoted errors reflect only statistical uncertainty°25
Above 1 GeV/c we see a steady rise of the ratio from ~0.3 at 1 GeV/c to ~ 0.6
near 6 GeV/c followed by a possible leveling off of the ratio to an asymptotic
value of ~0.8 in the 6-12 GeV/c region. We note that the ratio 0.79 + 0.10 in

the 6-12 GeV/c region compares favorably with the ratios 0.79 £ 0.02,
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0.76 % 0,02 and 0,75 & 0. 11 of Foley et al, 2°° obtained at 8, 10.7, and 15.7 GeV/c
respectively for the line reversed reactions = p — KO(A, 20).

Themrapid rise in 0‘27r /o Ar over the 1-6 GeV/c beam momentum interval is
apparently the result of two effects. First, in the region 1.5 < PBE AM < 3.0
GeV/c the A1r+ channel appears to couple more stfongly to I =1 s-channel
resonances than the =°r" channel. Equivalently we observe that in the backward
scattering region baryon exchange is considerably more important in A’ than
in =°7" for momenta <3 GeV/c (see Section IIIC). Secondly, we note that the
A" differential cross section in the very forward direction(0.0 < -t <0.05 GeVZ)
appears to flatten as the energy increases, whereas the Zon+ data show no signs
of such a trend. Differences in final state interactioﬁs or different helicity flip/
non-flip coupling strengths are possible sources of these small t effects.

Hence, elimination of the very forward region -t < 0.05 GeVz, as well as
the region where non-peripheral contributions begin to enter should yield a more
constant value for T /o Ax® Indeed Table V and Figure 9 (open data points)
show the O’Eﬂ_/O' A ratios for 0.05 < -t < 0.4 GreV2 to be relatively energy
independent above 1.5 GeV/c, as might be expected from a simple picture in-
volving K* and K** Regge exchanges. An average value of O /o AT 0.513 %
0.017 is obtained for these data in the interval 1.5 < Popay S 12 GeV/ec.

We also note that some of the rise in s /o Ap THRY possibly be the result
of phase space and angular momentum barrier differences arising from the in-
equality of the A and ;O masses. Trilli.ng27 has pointed out that a factor <§i>2£+1
must be included before making comparisons between reactions involving uniqual

mass initial and final states. A relative rise of ~ 25% mozw/ko between

1.5 GeV/c and 5 GeV/c is accommodated by this factor.
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C. Differential Cross Sections
T}}s, data for both final states are presented as a function of cos 8 in Table
VI and Figs. 10 and 11. In addition, the forward scattering data are given as a
function of momentum transfer, t, in Table VII and Figs. 12 and 13. All data
are presented in five mofnentum infervals betweén 1.5 and 12 GeV/c. As with
the total cross sections all errors have been folded in, excepting the overall
normalization uncertainty of < 15%.
Both A and Z reactions are characterized by a sharp forward peak, and a
backward peaking for the data with PBE AM > 3.5 GeV/c. The cross section at
90° appears to fall off faster with increasing momenta than in any other region

- 2
of cos @, as has been discussed elsewhere. 8

Fitting the data in the interval -0.7 > cosf > -1 with the power law de-

-3.2+£0.3
BEAM

for Zoﬂ+ for momenta > 1.5 GeV/c. Thus the ratio of A

pendence: CBACK Apn yields (765+ 246 ub) P for AT and (155 £

- 2.1x0.4
BEAM

to Zbackward cross sections decreases rapidly with momentum, with the

70 pb) P

exponent n ATy T T 1.1+ 0.5. Only N exchange contributes to the A back-

ward cross section while both N and A exchange can contribute to the Z)O1r+
channel. Thus the difference in momentum dependences for the A and T data sug-
gests that A exchange dominates the Zow+ channel.zg In fact, we note that the
difference in P

dependence, n, - ns is consistent with the difference in

30

BEAM A

the Regge intercepts 2[a__ (0) - a, (0)] = -1. 1.
Ny Aé

Considering the data as a function of momentum transfer t we see strong
forward peaking in both channels at all momenta. Both reactions also have a
break in slope near ~t ~ 0.3 GeV2 at low momenta, which appears to move out
-t~ 0.4 -0.5 GreV2 at higher momenta. The forward peaking together with the
lack of any significant minimum near -t ~ 0.6 GeV2 can be taken as evidence

for helicity non-flip dominance.
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Data in the forward region have been parameterized with an exponential

, fokrm, %%—T = Aebt, and the results are presented in Table VIII along with the
average ty values for each momentum interval. In the 2%7" channel the data
are consistent With.being exponential all the way tot = 0, while in the AT final
state the data in the first t bin (0.0 5 -t < 0. 054GeV2} suggést a turnover or
flattening out of the cross section in the forward direction. However, we observe
that the parameters obtained when the first bin is excluded or included agree
within errors. We note that the K p — A7° data of the Mason and Wohllgc at
3.13 and 3.30 GeV/c show simple exponential behavior to t = 0 while their data
at 3.59 GeV/c and the data of Moscoso et al 19e at 3.93 GeV/c exhibit a flatten-
ing out in the forward direction; hence, the situation at t =0 remains unclear
for the Aw final state.

The slope parameters from the fits which included the 0.0 < ~t < 0.05 GeV2
data are shown in Fig. 14. Superimposed are lines indicating the average slope
of previous K N — An data as well as the nearly momentum independent slope
obtained from 7 p — AK® data. 26 Exchange degeneracy demands that the slopes
be equal for the 7 and K induced reactions,yet previous data indicate a three
standard deviation separation of the average slope Values.e4 Our data, while
being consistent with previous K N data, suggest shri;)kage of the forward slope
for the K induced reactions implying possible convergence of the 7 and K induced
reaction slopes near 10 GeV/c.

The situation is quite analogous for the reactions involving a 2°, Slopes for
the 7 induced reactions are large (~9 GeV _2) and remain relatively constant with
increasing incident momenta?6 while our data and data on K p — E+1r—, 20 indicate

shrinkage of the forward slope for the K induced reaction, with possible equality

of the m and K induced reaction slopes for PBEAMZ 6 GeV/c.
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do thIN
We turn now to the forward cross sections, {(—== = Ae
dt tthIN

’

7’ obtained~from the parameters of Table VIII. We observe the EO/ A forward

cross section ratio, R, to rise from 0.73 £ 0.11 for 1.5 < P < 3.5 GeV/e

BEAM

31 .
BEAM < 12 GeV/c.” " I one assumes equality of

the vector and tensor amplitudes (octet dominance) and common F/D ratios, it

to 1.31+ 0.19 for 3.5 < P

can be shown9 that
(2F+ - 1)2
R =3 \sgo5—
2F+ + 1
where F + is the helicity non-flip f-type coupling constant. Solving for F + and

choosing the solution corresponding to 0° relative phase between the A, =°

amplitudes we obtain

| (1+‘\/ R/S)
2 - (R/3
This relation gives F, = 1.47 % 0.15 for 1.5 < P < 3.5 GeV/c in good
+ ° 0.14 Y = "BEAM ~ 7
agreement with the canonical value of F L 3/2. 11 At higher momenta, however,
we find a larger value of F = 2.46 % g gg , which reflects the ~80% rise in R.

Only about one-fourth of this increase in R can be accounted for by phase space
and angular momentum barrier correction factors. 32 The remainder of this
rise may be the result of differences in A, Z‘O final state interactions.

Finally, to determine the "effective trajectories', the data has also been
fit to the functional form sza(t)/ PBE AM® The results are given in Table IX
and are shown in Fig. 15. The data in both channels give values of a(t) consis-
tent with the straight line trajectory, Re @ = 0.35 + 0,82t, which passes through
both K*s. However, the Zoar+ data appears to follow a somewhat steeper tra-

jectory.
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D. Polarizations
The polarization of the lamhda, P )\ Was determined from the angular dis-

tribution of the decay proton with respect to the production normal, 33

- qixq,f

n=-=—-=7 . 7Thatis
1q,% q_fl ~
3 N -~ ~
where ¢ = 0.645 and where Eli’ Elf, and (ip are the momentum unit vectors of

the incident meson (_KO), outgoing meson (1T+), and decay proton respectively, as

291/2
seen in the A rest frame. The error on ozPA is given by [3 - (aPA) ] . 34
N

Data on the reaction I_{op — AT were divided into two samples, 2.5 < PBE AM <
3.8 GeV/c and PBE AM > 3-8 GeV/c, with about an equal number of events in
each sample. Polarizations obtained from the two samples (Fig. 16 lower) are in
good agreement and thus served as justification for combining ail data with
PBEAM > 2.5 GeV/c. The data (Table X and Fig. 16 upper) show a large posi-
tive A polarization, rising rapidly from zero in the forward direction, where it
must vanish by angular momentum conservation, peaking near -t ~ 0.9 GeVz,
and falling slowly at larger t. ~

This is in good agreement with the polarization behavior observed in
K N — Aw data. Comparison with the polarization data from aN experimentsz6
show that for -t > 0.3 GreV2 there is agreement with the EXD prediction of the
polarization changing sign under line reversal. However, for -t < 0 3 GreV2 both
7 and K induced reactions show positive polarization, in violation of the simple
EXD hypothesis.,

Further justification for combining the polarization data for all beam

momenta above 2.5 GeV/c is demonstrated in Fig. 17, which shows the quantity
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<aP, > averaged over the momentum transfer interval 0.2 < -t < 1.0 GeVz, 35

as a function of PBE AM The momentum independence of <aP ,> , which is also

A
tabulated in Table XI, is clearly evident above the s-channel resonance region

(Popay 2 2 GeVe).

From a simple Regge picture thé s, t dependence of the pblarization would

be of the form

a,(t) - aq(b)
P(s,t) = G(b)s
where ozl(t) and ozz(t) represent the two highest lying trajectories exchanged. 30
By identifying these two trajectories with the K*-K** pair, one might consider
the momentum iﬁdependenee of <aP )\ > 28 evidence for "weak' EXD of the
K*, K** trajectories in the scattering region, t < 0.

We have also determined the %° polarization using the relation

=9
a Py =-%

—. M7

Ay D, (@, - k),
@y - @, - kyy

where g A is the momentum vector of the A in the »° rest frame and f(p is the
proton unit vector in the A rest frame. 36 The =° polarization for data with
PBE AM 2.5 GeV/c is recorded in Table X. The férge errors are the result

of poor statistics coupled with the very forward peaking of do/dt.

- 16 -



IV, DISCUSSION

Tlf sharp forward peaking and the absence of any significant dip structure
near -t ~ 0.6 GreV2 in the A or =° differential cross sections (see Fig. 12, 13)
indicates that the s-channel helicity nonflip ampl;mde, f ey dominates the
Rop - 1r+(A, ZO) reactioﬁs., A sim.ilar result is found for thé crossed reactions,
Tp— KO(A, Zo), 26 confirming that K*, K** exchanges couple strongly to helicity
nonflip at the baryon vertex.

For small values of momentum transfer the modulus of the helicity nonflip

amplitude can be parameterized by a simple exponential

at
f++(t) ~ e

which then yields an impact parameter representation of the form

2
-b“/4a
£, () ~e .

Alternatively, helicity flip amplitudes, f

s have an additional factor of v/~t

from angular momentum conservation, and yield

2
£, () ~beP /i

Since absorption depletes the low partial waves (i.e., small b) it is apparent
that while helicity nonflip amplitudes may be strongly modified by absorption,
helicity flip amplitudes are relatively unaffected. 37 Hence, it would not be too
surpriging if evidence‘for exchange degeneracy was seriously obscured in hyper-
charge exchange reactions, while being easily visible in charge exchange reac-
tions (involving p, A2 exchanges) which have dominant helicity flip amplitudes.

Thus for hypercharge exchange reactions, the interpretation of line reversed
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reaction pair comparisons may depend heavily on detailed knowledge of the
absorption differences in the particular initial and final states.
* U;fortunately conventional absorption models38 with purely imaginary
absorption have proven incapable of providing a qualitative description of the
data for two basic reasons. First evaluation of ;che absorptidn for real (K)
versus rotating phase (m) channels leads to the erroneous prediction that the «
induced cross section should be larger than the K induced cross sections.
Secondly, through reasonable polarizations can be predicted for the 7 induced
reactions, zero polarization results for the K channels.

Modified absorption models, such as the Dual Absorptive Model (DAM) of
Hararis9 and the Ringland-Roberts-Roy-Tran Thanh Van Reggeized Absorption

Mode1,40 are capable of producing respectable fitslz’ 41

to the data. However,
the former model has little pure predictive power, due to the unknown real part
of the helicity nonflip amplitude, and the latter provides only a prescription for,
not a real understanding of, the absorption procedure. Recently Hartley and
Kane42 who strive to model in detail the "absorption" terms, have achieved at
least qualitative agreement with essentially all two body reactions.

Another model, by Field, 43 suggests that lower lying exchange degenerate
daughter trajectories as well as Pomeron-Regge cuizs may be important in the
intermediate energy region, 3-10 GeV/c. This model has the desirable feature
of explicitly preserving duality and exchange degeneracy for the bare poles, and
isolates the exchange degeneracy and duality breaking to the Pomeron-Regge
cut terms. Higher energy data will provide the true test for this model.

Interestingly, the introduction of phase space and angular momentum barrier

corrections27 may eliminate one of the above mentioned objections to simple ab-

sorption models. 38 One notes that the hyperchange exchange reactions are always
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accompanied by a change in masses from initial to final state (e.g. mp — AK or
Kp — wA). Although such mass shifts appear negligible when compared to inci-
dént en‘e;rgies of several GeV, Trilling27 has suggested that unequal mass effects
can nevertheléss be quite large. To compensate for phase space and angular mo-
mentum barrier differences, Trilling suggests that cross sections should be

20+1

scaled by a factor (pi / pf) before making any SU(3) or exchange degeneracy

comparisons. The momenta p;» Pgare defined in the center of mass and £ = p,a

with a = 0.88 fm.zri’44

With this correction applied the resulting 7 p — KO(A, EO)
and I_{Op — 7r+(A, EO) integrated cross sections are approximately equal, although
the uncorrected data differ by factors of ~ 3.5 at 3 GeV/c and factors of ~1.7 at
10 GeV/ec.

From the analysis of the EO/ A cross section ratio at t = (see Section

byIN
IIIC and Table VIII) it is observed that the helicity nonflip coupling constant, F+ )
varies substantially with energy (that is, the EO/ A ratio is not constant).
Although fhere are some problems of relative normalization between different
experiments, a compilation of hypercharge exchange data by Irvine, Martin

and Barger45 also suggests that F . is energy dependent. However, recent high

statistics counter experiments yield conflicting results. 26¢, 26e

Interestingly,
the energy dependences of the A, »° data are in agree}nent at intermediate values
of momentum transfer,45 -t~0.3 GeVz, as shown in Fig. 15. A similar com-
parison of the energy dependences of Kip — Kosp, Kp charge exchange and

TP —7°n data has algo observed discrepancies near t ~ 0, 46 Absorption or
direct channel effects may provide the simplest explanation of these data.46
Although the forward EO, A cross sections have a substantial energy de-

pendence in the momentum interval 3 to 10 GeV/c, the A polarization data is

observed to be essentially independent of the K° momentum.47 This result, and

-19 -



the fact that the observed polarizations are large (~80% in I—<op — A7 for
0.4 < -t < 1.1 GeVz) provides substantial constraints on t channel exchange

models with low lying daughter trajectories. Unfortunately, the constraint on

the polarization, P, and spin rotation parameters, R and A,

2

p?+ A%+ %=1

. 0
then implies that R and A are necessarily small where P is near 1. 19 Thus the
R and A parameters for Kop — 1r+(A, 20) may provide only a weak discrimination
between various helicity amplitude structures in the momentum transfer interval

0.3 < -t il.OGeVZ.
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V. SUMMARY AND CONCLUSIONS
| Wi have presented experimental results on the reactions I_{op - A1r+ and
Rop ~x% from 1 to 12 GeV/c with emphasis placed on the comparison of the
A and Z channels a.nd on momentum dependences in the data. The principle
features of the data are: 4
(2) The integrated cross sections exhibit power law, o ~ PI]13E AM? be-

havior withn = -2.62+ 0.10 for 1.8 < P < 5.0GeV/candn=-2.21%

BEAM —
0.19 for Py, 0 > 5 GeV/ec in the Ar" channel and with n = -1.78 % 0,09 for
. o+

Pppanm 2 1-8 GeV/c in the Z 7 channel.

(b) The ratio oy, /O'Aﬂ_ in the interval 0.05 < -t < 0.4 GreV2 is nearly
momentum independent.

(c) The differential cross sections in both reactions exhibit shrinkage of
the forward peak,with slope values tending toward the slopes observed in the
line reversed reactions as momentum increases.

(d) The ZO/ A ratioatt=t is found to increase with energy. This

MIN
cannot be explained by simple K*-K** exchange models, but may suggest that
absorption or direct channel effects are important.

(e) Effective trajectories for both reactions were consistent with a straight
line passing through both K*(890) and K**(1420),exce;pt possibly near t = 0 in
Zovr+ channel.

(f) Hyperon polarization in the A7r+ final state is large, positive, and
essentially momentum independent. The polarization averaged over 0.2 < -t <
1.0 GeV* varies as 0r10 #0114 Popam = 22 GeV/c. Z° polarization is

found to be large and negative for 0.2 < -t < 0.4 GeVz.
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FIGURE CAPTIONS
K(I: beam momentum spectrum shape.
Invariant mass of the Ay system for A, =° ambiguities.
Distribution of A, 3° ambiguities with respect to (y+ K°) and (v+ 1) in the
2° rest frame. ‘
(; . I;{O) and (;/ . ;1) distribution for accepted 2° events.
Invariant mass of the Ay system; K% — AT events are excluded. The
shaded events are in the channel R%p —=°7".

= +
Cross sections versus incident momentum for Kop — Am . Other data are

' from Ref, 18 and 19.

Cross sections versus incident momentum for -Kop — EOTT+° Other data ar
from Refs. 18 and 20.

/AT *i}"f versus center of mass energy for K’ — A7r+ (solid points) and
K% — =°r" (open points).

The ratio O /o A VErsus incident momentum for all momentum transfers

(solid points), and for 0.05 < -t < 0.4 GreV2 (open points).

e

R . . . =0 +
Differential cross sections versus cosf in the center of mass for K'p — A7 .

Differential cross sections versus cosé¢ in the center of mass for Kop — X
Differential cross sections versus momentum transfer for Eop -—»Aw+°
Differential cross sections versus momentum transfer for Kop - Eow+°
Forward slopes for R%p — Ar" (upper figure) and K%p — 2°7 (lower
figure) versus beam momentum determined in the momentum transfer
intervals specified in Table VII. Dotted lines represent average slope
values for the indicated reactions.

Real part of the effective Regge trajectory versus momentum transfer

for K% — AT (solid points) and Kop —~ 2% (open points). Dotted curve
represents the conventional K* trajectory, Re a(t) ~ 0.35 + 0.82 t.
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16, Polarization of the A in Kop —~ AT versus momentum transfer.
17. Polarization of the A averaged over the interval 0.2 < -t < 1.0 GeV2

-

o s s T +
versus incident momentum for the reaction Kop - AT .
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Table T

EFFICIENCIES FOR A DETECTION

(a) Azimuthal and Slow Proton Tosses

2 . .
-t (Gev™) ..
_ Efficiency
Pa (Mev/e) for Kop — Ax'
< 195 <0 0.46
195 - L0O 0.0 - 0.1 0.81
> L0oo > 0.1 0.93

(b) Scanning Efficiency Versus A Decay Length

Decay Length Normalized Scanning
%A_(cm) Efficiency
0.3 - 0.5 0.84
0.5 - 1.0 0.91
1.0 - 2.0 0.94
2.0 - 18.7 1.00
18.7 - 30.0 1 - .01870£A - 18.7)

(c) Other Correction Factors

1 prong~V improperly scanned as Ki beam decays 1.05

1 prong—V/Beam Decay relative scanning-processing eff. (No correction)¥
Unobserved A decay modes 1.56

Confidence level cut at 1% 1.01

=° Mass cut 1.05

Loss of =° data from residual A,ZO ambiguities 1.03
Contamination of »° data from A channels (> 0.98)*
Contamination of A data by 5° events (> 0.99)%

*Corrections in parenthesis have been neglected



TOTAL CROSS SECTIONS

Table

iT

I

e R G
(Gev/c) | EVENTS e
0.6 - 0.8 52 4.51 % 0.69
0.8 - 1.0 105 L.68 £ 0.52
1.0 - 1.2 146 3.77 £ 6.3%
1.2 - 1.h| 15k | 2.58 = 0.22
1.h - 1.6 186 2.36 % 0.18
1.6 - 1.8 185 1.85 + 0.1k
1.8 - 2.0} 157 | 1.28 % 0.11
2.0 - 2.2 143 959 * 84 b
2.2 - 2.k 139 776 + 68
2.4 - 2.6 143 72k + 63
2.6 - 2.8 123 570 = 53
2.8 - 3.0 98 440 = 46
3.0 - 3.2 87 338 = 38
3.2 - 3.4 86 292 + 34
3.4 - 3.8 135 236 % 21
3.8 - L.2 125 216 = 21
b2 - 4.6 83 k1 = 16
L.6 - 3.0 63 0L + 14
5.0 - 5.5 83 123 = ik
5.5 -« 6.0 6L 95 + 12
6.0 - 7.0 77 68 = 38
7.0 - 8.0 L1 47 = 5
8.0 - 10.0 35 W0E 5
10.0 - 12.0 i0 26 = 9

Ph Ay Oig?RggD o(% —=°x")
(Gev/e)y | EVENTS mb .
0.6 0.8 26 2.32 % 0.49
0.8 1.0 b1 1.86 + 0.30
1.0 1.2 Lk 1.16 £ 0.18
1.2 1.k 43 777 £ 123 b
1.h 1.8 113 661 = 65
1.8 2.2 102 413 = 43
2.2 2.6 o1 26k = 28
2.6 3.0 98 250 £ 27
3.0 3.5 98 154 = 16
3.5 4.0 8o’ 122 £ 15
bo- bs| 75 106 + 13
4.5 5.0 50 75 ¢ 11
5.0 6.0 8 65 = 7
£.0 7.0 52 50 £ 7
7.0 8.0 3Y4 bi=x 7
8.0 - 10.0 29 36 6
10.0 - 12.0 5 13 7




FITS TO ¢ = A PO

Table IIT

N BEAM
REACTION Ppmay [NTERVAL A(mb) n REFERENCE
pmo] + | 1
Kp— Anx 1.8 - 12.0 5.9 % 0.5 -2.44 £ 0.07 This Exp
1.8 - 5.0 7.0 = 0.8 -2.62 £ 0.10 M "
5.0 - 12.0 4.3 = 0.3 -2.21 = 0.19 ! !
Kp—-Ax 1.5 - 6.0 5.20 £ 0.28 | -3.30 £ 0.1C | Ref. 21
< p— AK° 2.0 - 6.0 0.79 * 0.1% | -1.93 * 0.17 | Ref. 22
©p = 2% 1.8 - 12.0 1.3 % 0.2 21.78 £ 0.09 ' ™is Exp
1.8 - 5.0 1.4 £ 0.2 -1.85 + 0.15 " "
5.0 - 12.0 1.3 "% 0.7 -1.74 % 0.31 "
- R
Kp— T xn 1.0 ~ 5.5 1.86 + 0.04 -2.00 £ 0.07 | Ref. 21
7 p — £%° 2.0 - 6.0 0.46 £ 0.13 -1.82 * 0.28 | Ref. 22




Cross Sections for

K°

Table

Iv

= +
p = Axt and X°p — £

in the Resonance Region

c.m. EPP = Axt Kop — Zon+
(Gev/ec) _ o(ub) O/Mﬂ%&ﬁf a(ub) G/Mﬁfiﬁf
, (x 107%) (x 1077)
1.60 - 1.70 Lo2g  + 647 147+ 22 2131 % L5k 67.2 = 14.2
1.70 - 1.80 L8LL 506 2Lk5 25 1804 £ 287 80.0 % 12.6
1.80 - 1.85 3581 453 201+ 28 1211  * 256 68.2 £ 1L .4
- 1.85 - 1.875 3819 * 567 263 £ 39 1172+ 328 74.0 = 20.7
1.875 - 1.90 2k38 £ 458 179 + 33 680 t 2L2 45.5 £ 16.2
1.90 - 1.925 2974+ 463 231 * 36 1115 + 308 80.2 £ 22.1
1.925 - 1.95 2450  + 388 202 £ 32 6ok £ 192 46.8 + 1L4.9
1.95 - 1.975 2786 £ 389 243 % 34 925 * 226 .8 + 18.3
1.975 - 2.00 2219 % 338 204  + 31 Lh7 162 38.6 £ 14.0
2.00 - 2.025 2290 * 323 221 31 489 + 156 Lh .2 + 1.1
2.025 - 2.05 2507 + 343 255 * 35 715  + 181 67.8 + 17.2
2.05 - 2.075 2289 + 306 2hl £ 35 T7L  + 178 77.2 + 17.8
2.075 - 2.10 1964+ 265 2207 * 30 620 * 156 64.9 = 16.4
2.10 -2.125| 2039 * 265 238 +31 853 £ 183 k.0 t 20.2
2.125 - 2.15 1381  * 237 168 29 652  + 148 75.3 + 17.1
2.15 -2.175| 1340 =+ 205 170 =26 567  + 148 68.4 + 17.9
2.175 - 2.20 1347  + 199 178 26 337 o+ 102 Loy +12.9
2.20 -2.225| 1294 + 191 178 +26 561  + 12k 73.7 + 16.3
2.225 - 2.25 98k + 150 k1 x 22 374+ 104 50.8 + 14.1
2.25 - 2.275 1120 + 171 167 £ 26 hos  + 98 60.2 £ 13.9
S 2.275 - 2.30 868  + 134 13 x21 290 + 81 L2.5 + 11.9
2.30 - 2.325 752+ 122 120 £ 20 302+ 78 46.1 + 12.0
2.325 - 2.35 807 % 123 13+ 20 k1 = 83 53.7 + 13.1
2.35 - 2.h0 T2 £ 83 135 %15 250 + 48 ho,1 + 8.0 °
2.50 - 2.45 799 + 80 149 £ 15 252 % L7 L5.1 + 8.3
2.5 ~2.50 522+ 63 10k +13 247+ 50 7.3+ 9.6
2.50 - 2.60 521 = 43 113 £ 9 250 % 31 524+ 6.4
2.60 - 2.70 33 o+ 32 81.3 + 7.8 171 * 23 Lo.0 £ 5.3
2.70 - 2.80 256 26 69.1 = 7.0 136 * 19 35.6 £ 5.1
2.80 - 2.90 235 + 2k 0.1 £ T.1 -130 = 19 38.1+ 5.6
2.90 - 3.00 221+ 23 2.7+ 7.6 13+ * 18 42.8 + 5.9
3.00 - 3.20 137 £ 13 50.9 £+ 4.8 87.7 £ 10.3 32.1 = 3.8
3.20 - 3.Lko 113+ 11 k9.3 £ 5.0 78.0 £ 9.6 33.5 = k.1
3.40 - 3.60 97.2 + 10.5 Lo.b = 5.4 51.3+ 7.8 25.7% 3.9




Teble V

(8% — 2% )/o(p — £ )

O/ O pg
P (GeV/e) ALY % 0.05 < -t < 0.h Gev”
0.5 1.0 0.59 = 0.10 0.89 £ 0.24
1.0 1.5 0.29 + 0.03 0.32 * 0.06
1.5 2.0 0.36 = 0.0k 0.51 £ 0.10
2.0 - 2.5 0.35 £ 0.04 o.5d + 0.09
2.5 3.0 0.46 = 6.05 0.49 + 0.09
3.0 } 3.5 0.51L * 0.06 o?u5 + 0.08
3.5 L.o 0.55 £ 0.08 o:u5 * 0.10
L.o 5.0 0.6k + 0.07 0.67 = 0.11
5.0 6.0 0.60 * 0.08 0.51 * o.lb
6.0 - 8.0 0.79 + 0.11 0.57 £ 0.11
8.0 12.0 0.77 £ 0.21 0.64 + 0.20




Table VI

Differential Cross Sections
(in Wb/steradian)

) - K% — Agt
Cos® BEAM MOMENTUM INTERVAL (GeV/c)
1.5 -2.5] 2.5 - 3.5 3.5 -5 5 - 8 8 - 12

-1.0  -0.9 52 * 13 1i + 5 0.30
-0.9 -0.751| 56 + 11 8.6 £ 3.1 5.2 + 1.1 0.54 + 0.24 | 0.20 % O.lh
-0.75 -0.5 b+ 81 23 + 4 ’
-0.5 -0.2 101 *10}| 15 £ 3 3
-0.2 0.2 85+ 8113 = 2 1.9 % 0.h 0.23 = 0.12 ——-
0.2 0.5 91+ 9| 24 + 3 s

0.5 0.7 107 £11}| 23 =+ 4 6.2+ 1.h 0.78 £+ 0.39 ————

0.7 0.8 {106 15| 46 =+ 8 12 + 3 3.3 * 1.1 -,

0.8 0.9 175 + 20 {110 * 12 50 + 6 12 + 2 2.7 = 1:8

0.9  0.95|3k1 + &k {157 +20 (105 #£ 12 33 £ 5 7.3 £ 3.5

0.95 1.0 |42 65 {250 = 27 197 £ 18 160 * 13 72 + 14

ipp — Zof+
Cosé BEAM MOMENTUM TINTERVAL (GeV/c)
1.5 -2.5 2.5 - 3.5 3.5 -5 - 5-8 8 - 12

-1.0 -0.751 16+ L {12 =+ 3 0.51
-0.75 -0.5 17+ 5 5.0 1.9 3.6+ 0.9 0.61 *+ 0.30| 0.55 * 0.31
-0.5 -0.2 31+ 6 5.3+ 1.6 l
-0.2 0.2 19 + 9.1+ 1.9 0.95% 0.30 < 0.092% -——

0.2 0.5 oLk £ 5 6.3+ 1.8 ‘

0.5 0.7 29 + 6 8.6+ 2.5 3.7 £ 1.2 1.1 £ 0.5 _——

0.7 0.8 26 £ 81 12 L4 5.8+ 2.1 1.3 = 0.8 -—--

0.8 0.9 {106 £ 17 32 = 6 11+ 2.8 2.8 + 1.1 -

0.9 0.95]212 £ 351114 =+ 18 b7 0+ 8 [~ = 3 1.1 0+ 8

0.95 1.0 | 245 £ L1 164 = 22 173  + 17 132 12 62 + 13

{
* Corresponds to 1.9 events (85% confidence level) when no events are observed




Table VII

Differential Crosg Sections
(in ub/GeVQ)

Eop — Arc+

~£(Gev®) BEAM MOMENTUM INTERVAL (Gev/c)

1.5-2.51 2.5 - 3.5 3.5 -5 5 -8 8 - 12
0.0 - 0.05] 1813 % 3381} 726 + 139 | 439 + 80 229 % 45 gk + 57
0.05- 0.1 1518 + 248 | 735 + 119 | 300 + 56 293 145 123+ 4o
0.1 - 0.2 931 £ 115 500 * 63 | 301 + 35 151 =+ 20 55 % 17
0.2 - 0.3 522 £ 84| 369 £ sh | 17k x 27 81 %15 Lo £ 14
0.3 - 0.4 605 £ 97| 2k1 + L3 | 12k 23 58  + 13 i o 7
0.k - 0.5 pho £ 100 | 211 + Lo | 122 + 22 6 = 6 20 + 13
0.5 - 0.6 L1 +
0.2 i 8.7 27% N 1?? 97+ 19 | 58  + 11 o7 % 6 | oy s 23
0.7 - 1.0 547 + 571 70 £ 14 29 * 6 8L+ 2.6 f 1.4
1.0 - 1.5 479 + L3 77 £ 12 13+ 3 L8+ 1. | 1.7 % 2.5
1.5 - 2.0 307 £+ 34 bg £+ 9 6.4 + 2.4 1.0 % : ( S 1.2
2.0 - 2.5 179 £ 24 46 + 10 6.1 2.5 0.51= Q- 5 i e
2.5 - 3.0 76+ 15| 45+ 9 1.1+ 44 -—-- ——--

K'p — 20yt

-t (GeV?) BEAM MOMENTUM INTERVAL (GeV/c)

1.5 -2.5] 2.5 - 3.5 3.5 - 5 5 -8 8 - 12
0.0 - 0.1 1025 + 154k | 403 * 69 393 * 51 2?3 + 35 101 = 3k
0.1 - 0.2 612 £ 101 | 315 + 52 166  + 27 92 o+ 17 48 - £ 16
0.2 - O.S 266 * 63 132 + 32 71+ 18 he  + 11 b 17 ]
0.3 - 0. 07 = L 2.
0 o8 | Zev: esl D1 | 3 o+ 8 5.7+ 2.5 1.7 % 572
0.5 - 0.7 169 + 38 [ 34+ 12 15 = 6
0.7 - 1.0 Bt 26| 29% 9 9.0 + 3.7 { BlE 15 T
1.0 - 1.5 122 £+ 21| 17 = 6 8.5 2.9 |7 2.1+ 1.1 -—--
1.5 - 2.0 ok £+ 21 33+ 8 Lot 2. 2.2+ 1.1 ----
2.0 - 2.5 57 £ 13 18+ 6 1.8 % %:% _— _—
2.5 - 3.0 12+ 5 16t 6 2.1 % i.g ——— ————




Table VIII

Forward Cross Sections Fit to Aebt
Kp = At
PBEAM Interval -t Intgrval A(gbv ) b(GeV_E) <tM$B>
(gev/e) (Gev™) © (Gev©)
1.5 - 2.5 0.05 - 0.3 2470 £ 5731 6.6 £ 1.4 | 0.0175
2.5 - 3.5 0.05 - 0.4 935 * 161] 3.9 * 0.8 | 0.0127
3.5 -5 0.05 - 0.k bs3 + 791 3.6 + 0.8 | 0.009k
5 -8 0.05 - 0.4 395 + 821 6.2 % 1.1 0.006b
& -12 0.05 - 0.4 48 + 61| 6.7 £ 2.1 0.0043
1.5 ~-2.5 0.0 = 0.3 2235 * 344l 6.0 x 1.0 ] 0.0175
2.5 - 3.5 0.0 - 0.4 868 £ 115! 3.6 =+ 0.7 | 0.0127
3.5 -5 0.0 - 0.4 465 £ 62 3.8 £ 0.7 | 0.0094
5 -8 0.0 - 0.4 303 £ 52 5.0 % 0.9 ] 0.0064
8§ -12 0.0 - 0.4 137 £ 48] 6.3 1.9 | 0.0043
Kop - 2%

P Interval -t Interval b -2
BEAM , A(——gGeV )| blgev 7) T
(Gev/c) (Gev©) (Gev?)
1.5 - 2.5 0.0 - 0.4 1408 £ 228 6.7 = 1.0 | 0.027h4
2.5 - 3.5 0.0 = 0.5 619 * 101} 6.3 + 0.8 | 0.0195
3.5 = 5 0.0 -0.5 527 £ 771 7.7 = 0.9 | 0.0143
5 -8 0.0 - 0.5 423 + 66] 10.7 £ 1.1 | 0.0096
& -12 0.0 0.5 131 = 571 9.2 £ 2.8 | 0.0064

2
When X /NDF > 1 errors on fitted quantities have been scaled up by

'mefmmeX%MF‘



Table IX

-t Intgrva; QCEFF ”PBEAM Interval
(Gev™) | (GeV/c)
K% = A <
0.0 - 0.1 0.24 * 0.19 3-29
0.1 - 0.2 0.13 * 0.22 3-9
0.2 - 0.3 0.19 * 0.29 3-9
0.3 - 0.5 -0.21 + 0.27 3-9
05 -0.8 -0.05 + 0.31 3=9
0.8 -1.2 -0.60 * 0.62 3-7
1.2 - 2.0 -1.31 + 0.83 3-6
Kop - Zoﬂ+
- 0.1 0.64 % 0.18 3 - 10 -
1-0.2 0.35 * 0.27 3 - 10
2 - 0.4 -0.08 + 0.36 3-9
0.4 - 1.0 -0.60 * 0.69 3 -6




Table X

Hypefon Polarization

=) Ant

Kp = Ax .
o, P
" AN
2
(GeY ) Pppay > 25 GeV/e 2.5 < Pypay < 3-8 Gev/e Pomay > 3-8 Gev/e
0.0 - 0.2 0.21 * 0.08 0.30 + 0.13 0.15 * 0.10
0.2 - 0.4 0.36 + 0.11 0.32 = 0.17 0.39 £ 0.15
0.k - 0.7 0.59 % 0.1h4 | 0.66 + 0.15 0.6h + 0.15
0.7 - 1.1 0.77 = 0.18 j
1.1 - 2.0 0.21 * 0.18 0.23 £ 0.1k 0.4h + 0.32
2.0 - 3.4 0.32 + 0.19
-IEO s Zoﬂ+
-tg 0P -
(Gev™) Poray > 23 GeV/e
0.0 - 0.2 -0.18 £ 0.16
0.2 - 0.4 -0.83 % 0.32
ok -1.1 -0.28 £ 0.41
1.1 - 3.4 -0.06 + 0.35




Table XI

Average Hyperon Polarization

0.2 < -t < 1.0 Gev®

EOP - lmi

Py (GeV/c) AN

0.5 - 1.0 0.31 £ 0.17
1.0 - 1.5 0.15 + 0.11
1.5 - 2.0 -0.19 = 0.1k
2.0 - 2.5 0.65 £ 0.13
2.5 - 3.0 0.49 £ 0.18
3.0 - 3.5 0.42 + 0.20
3.5 - k.o 0.5k + 0.21
4,0 - 6.0 0.53 + 0.13
6.0 - 10.0 0.54 £ 0.24




