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KAON-NUCLEAR SCATTERING AT MEDIUM ENERGIES*

R. A. Eisenstein
Carnegie-Mellon University, Pittsburgh, PA, 15213

ABSTRACT

A brief review of kaon-nucleus scattering is given. The discussion
includes an account of recent theoretical interpretations of existing
elastic and inelastic data, as well as possible directions for future
study. The current experimental facility at Brookhaven is described,
and an outline of future progress in this area is presented.

INTRODUCTION

The use of kaons as a nuclear probe has been widely discussed in
recent years.1"7 Emphasis has been placed both on the nuclear structure
aspects and on possible tests of nuclear reaction dynamics. In the latter
case, questions involving the way in which mesons propagate in the nuclear
medium, as well as the role of mesonic degrees of freedom in nuclear
matter, are of fundamental interest. The use of mesons as nuclear probes
will hopefully make clearer certain aspects of these interactions. It is
hoped that mesonic interactions with nuclei in some cases will provide
new means of probing the nucleus, exploiting such properties as isospin
selectivity, meson absorption or "strangeness". The latter possibility
is of special interest to us at this conference.

At present, there are only three facilities in the world producing
kaon beams of interest to the medium energy physics community. These are
at Brookhaven, CERN, and KEK. At all of these facilities there is
ample room for improvement; for the purposes of discussion I will outline
the current status and some possible future plans for the Brookhaven
facility. Along the way, some indications of the use of such facilities
for related kinds of physics will be presented.

BASIC CONSIDERATIONS

Much qualitative understanding can be achieved by examining the
basic properties of the two-body interactions of kaons with nucleons.
Figure 1 shows the principal quantum numbers of these mesons in the
pseudoscalar meson octet. The pions form an isospin triplet with
strangeness zero; the .isospin invariance properties of the pion play
a very important role in its use as a probe of nuclear structure. The
ir+ and ir" are antiparticles, as are the K+ and K"; in the latter case,
however, the K*N amplitudes are not related by isospin invaTiance. The
presence of non-zero strangeness in the kaon-nucleon system has impor-
tant consequences for the formation and decay of resonances in that
system.

The situation as seen in the quark model is shown in fig. 2. The
pions and the K" may interact with nucleons to form other baryon states
or resonances (3-quark objects) via u- or d-quark annihilation; the K+N
interaction, however has no such channels available to it and requires
the formation of a 5-quark object to obtain a resonant structure. Such



"exotic" 5-quark objects are not known in nature. The elementary total
cross sections for K % interactions (figs. 3-4) reflect these ideas.
The K"N cross sections8'9 show a rich spectrum of fairly narrow
resonances (compared to the irN (3,3) resonance), while the K*p cross
section shows only monotonic increases over the momentum range of
interest. The 1=1 values of the cross section for K~ are roughly three
'times larger than those of K+ and both are much smaller than the value
for irN scattering at the peak of the (3,3) resonance. Fig. 4
also shows the positions of several of the prominent resonances in the
K"N systems.

A good qualitative idea2 of what to expect when these particles
interact with nuclei is given by fig. 5, which shows the mean free
path A (l/atotp) for several particles interacting with nuclear matter
at average nuclear densities ('v 0.17 nucleons/F3). Of special interest
are the manifestations of resonances in the irN and K"N systems, the
dramatic effect of annihilation in the pN system, and the resulting very
long mean free path for K* (̂  6 fm) due to the weakness of the K+N inter-
action. Such a long mean free path can be found also in ir scattering at
energies below 50 MeV, but there one has the additional complication of
true ir absorption to contend with. The simple, weak nature of the K+

nucleus interaction has led to hopes that for this probe the multiple
scattering series will converge rapidly. One would then have a good
understanding of a strong interaction probe that is sensitive to the
entire nuclear volume and matter distribution. Use of the K+ as a
neutron distribution probe would still be difficult, however, because
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Fig. 1
The pseudoscalar meson octet.

Fig. 2
Diagrams showing A and A formation in
ir+p and K"p interactions. A resonance
in K*p scattering requires formation
of a S quark object.
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The K -p total cross section data com-
pared to a calculation by B. R.
Martin.10 Taken from ref. [3].
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Fig. 4
The K -N total cross sections.

over a significant energy range the 1=1 amplitude is significantly
larger than the 1=0, and very precise experiments would be necessary.

THEORETICAL APPROACHES

We would like to construct a meson-nucleus field theory which
builds the meson-nucleus interaction in a dynamically consistent way
from the two-body problem. This very ambitious project has been
attacked by many authors11"16*23 but because of its extremely compli-
cated nature has not been solved.

A considerably more tractable approach, which lends itself to
simple calculations in first order, has been to presume that potential
scattering generated by a multiple scattering theory is an adequate
description of these processes. The resulting optical potential is
exact if carried to all orders, but this can be done only in restricted
circumstances.17'18 The pion calculations17"25 extend to at most
second order, including various kinematic and nuclear medium effects.
In first order, such potentials all have the form

d3p <tp|t|tc'p-q> CD
where <t> is the fully off-shell t-matrix for scattering frw a bound
nucleon, and F is a nuclear structure function. The above form has been
used extensively by Liu and Shakin23 and by Landau and Thomas,2!- wherein
the effects due to nucleon binding, Fermi motion and off-shell behavior
have been estimated using various models.
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Fig. 5
The mean free path in nuclear matter
as a function of lab momentum for
various projectiles. Taken from
ref. [2].

By approximating the above
expression with a factorized form
one obtains the simple "tp"
optical potential, the most com-
mon variation of which is the
Kisslinger form:

(2)

HeTe p(q) is the Fourier transform
of the ground state nuclear density
and tvii is the on-shell two-body
t-matrix. This potential suffers
from several difficulties which
arose originally because of the
desire to use these potentials in
coordinate space. The principal
problems are the zero range of the
interaction, its off-shell

ioo behavior, and the omission of
d-wave and higher i-value ampli-

tudes in the two-body t-matrix.
Nonetheless, coordinate space
codes using the Kisslinger
potential for analysis of elastic
ti and K data26*27 are in wide-
spread use.

Many of the shortcomings mentioned above for the "tp" potential can be
cured by working in momentum space. This was first elucidated by Landau,
Phatak and Tabakin,21 who wrote a more general form for the two-body
t-matrix:

C3)

In this form t^ represents the on-shell two-body information and g£ the
off-shell form factors. The resulting optical potential can then be
inserted into a relativistic Lippmann-Schwinger momentum space calcu-
lation (PIPIT, ref. 28) to generate elastic cross sections. Some results
will be shown below.

As an indication of the influence of nuclear effects on the basic
two body physics, Rosenthal and Tabakin5 examined the role of Fermi
motion in determining the propagation of K"N resonances in nuclei. To
do this they averaged the two-body t-matrix over the nucleon momentum
distribution in the nucleus, which was constructed from momentum space
harmonic oscillator wavefunctions. The results are shown in fig. 6,
where Kisslinger parameters b 0 and bj with and without Fermi averaging
are plotted. It is disappointing that the presence of the two body
resonances is so greatly muted by the averaging procedure. It appears
that it will be difficult to learn about some aspects of resonance
propagation due to momentum smearing.
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Fig. 6
The effect of Fermi averaging (dashed
curves) on the Kisslinger parameters
bo and bj. The solid curves are the
unaveraged values. See ref. [ 5 ] .

Fig. 7
Clipper) Pie diagram showing the divi-
sion of n-nucleus Hilbert space into
entrance states (P), doorway states (D)
and reaction states (0) • (Lower) Dia-
gram showing formation of tne A-hole
state and its dependence on g^^, the
& propagator and the nuclear medium
(hole state).

Let us now turn our attention to another way of describing meson-
nuclear interactions, one which focusses directly on the formation of
resonant structures as the principal feature of the interaction.29"35

This model stipulates that the incoming meson interacts with a single
nucleon, forming a baryon-hole state which acts as the "doorway" to all
other states. The baryon thus formed, and which propagates through
the nuclear medium, may have properties which are quite different from
those in free space because of its interaction with the medium.

These ideas find an extremely natural expression in the projection
operator formalism of Feshbach.29 "Doorway" ideas were first applied
to pion scattering by Kisslinger and Wang30 and extensively studied by
groups at MIT and SIN,31'32 Erlangen,33 and Regensburg.3** They have
also recently been applied to kaon scattering by Kisslinger.6 In all
models of this type, the meson-nuclear Hilbert space is broken up into
three segments (see fig. 7). These correspond to (1) the entrance
channel and any other states which are to be treated explicitly,
labelled P; (2) the possible doorway states, labelled D; and (3) the
remaining states, labelled Q, which account for reaction processes. In
the usual formulation all states Q must be reached by passing through
D; D may also decay back to P thus allowing for elastic scattering.
However, in cases where true absorption may take place, some direct
coupling between P and Q should be allowed.30 Fig. 7 also shows
schematically the formation of the A-h state in pion scattering and
indicates the dependence of the process on the irNA coupling constant



and the A propagator G^. Thus, the theory allows very naturally for
the formation, propagation and decay of the resonance and the influence
of the nuclear medium. It also allows one to include nucleon recoil and
non-localities in the interaction, which are known to be present.

As one might expect, such a theory works best in the cases when
strong resonances are present. If the absorption takes place in the
surface region of the nucleus rather than the entire nucleaT volume,
rather few baryon-hole states will be available. The resulting matrix
can be diagonalized to provide wavefunctions for the system, as is the
case for nuclear shell model calculations. Even so, such calculations
can be very cumbersome and have been limited to light nuclei.31"34

However, the Green function techniques now in use by the Seattle group35

promise to make possible calculations in much heavier systems.

SOME KT SCATTERING DATA

Analysis of BNL experiment 692 has recently been completed.36 The
experiment involved elastic and inelastic scattering from 12C and **°Ca
at 800 MeV/c. It is of interest to compare these data with some of the
theoretical calculations outlined above. An interesting side aspect of
the experiment was the simultaneous accumulation of rather high quality
v~ elastic data in an energy region where no previous data exist. Some
of these latter data will be discussed below.

All data were accumulated at the Moby Dick spectrometer installation
at BNL. A schematic diagram of the apparatus is shown in fig. 8. The
device is in reality two spectrometers symmetrically placed about the
target location. Each arm is about 8 m long, and together with the
LESB I channel (see figure 16), maxe up a flight path of
roughly 24 m. At the momentum of our experiment only 10% of the kaons
survive to form good event triggers. The ir/K ratio at the entrance to
the spectrometer was about 12/1, so that pion counting statistics were
quite high. The kaon rates at the target for 4 x 1012 protons on the
production target were 20,000 and 60,000 for K" and K+ respectively.
The larger elementary cross sections for K'"N over K+N nearly equalized
the number of scattered particles for each sign of kaon. Kaons
were well identified using a combination of time-of-flight measurement
and Fitch Cerenkov counter techniques. Pions were not so well identified
and that part of the experiment suffers uncertainties due to muon con-
tamination. A typical spectrum for kaons is shown in fig. 9; the
resolution is about 2 MeV.

All of the data were normalized by measuring the scattering from
hydrogen in a CH2 target. This was done at several angles for all pro-
jectiles; the results are shown in figure 10 for kaons. Running on the
CH7 target allowed a direct normalization of carbon scattering to
hydrogen scattering. For the kaons, an additional check was possible
by observing "straight-through" decays K-niv. Results of this check com-
pared well to our Monte Carlo simulation of the spectrometer acceptance.

Let us now turn to an examination of the data. Figure 11 shows all
of the elastic K* data on 12C and 40Ca. The data extend roughly over
the angular range from 3 to 38 degrees. (We were limited at the upper
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Fig. 11.Comparison of measured 36 differential cross sections for IT elastic
scattering on 1ZC and '•"Ca to coordinate space optical potential calculations.
The upper curves use electron scattering nuclear" densities corrected for the
finite nucleon size; the lower curves are uncorrected.

end of the range by physical constraints of the spectrometer and also by
counting rate.) The data for both nuclei fal l rather sharply with angle
and display minima which are characteristic of the nuclear sizes in-
volved. However, they are not sharply diffractive because the basic KN
amplitudes are not resonance-dominated or particularly absorptive. If
one i s so inclined, one might conclude that the K" minima are sharper
than those for K+. For both nuclei, the K+ minima are further out in
angle (typically <\. 3°) than for K" indicating, i f the language of dif-
fraction theory i s correct, that K sees a smaller nucleus than K".

Shown also in f ig . 11 are calculations using the coordinate space
optical potential program NPIRK.26 The predictions shown were generated5

using the Kisslinger form of the optical potential, eq. 2. The complex
parameters bo and bj were generated using the best available phase shift
information, and correspond in the theory to KN s- and p-waves
respectively. For K+, our data show a clear preference for the results
obtained by B. R. Martin10 over the earlier work of the BGRT collabor-
ation. 3 7 The parameters5 used for the K+ calculations are given in



Table I. In calculating the coefficients bo and bj, K+ partial waves
s through f were used. Since there are ambiguities associated with the
generation of optical potential terms in coordinate space corresponding
to KN partial waves higher than the p-wave, all such higher waves were
lumped together with the s-wave to yield an effective b0. In fact the
bj term includes only the contribution from PQI, since it is the largest
contributing amplitude.

For the K" calculations the amplitudes of Alston-Garnjost et al.8

and also of Gopal et al.9 were used, but there was no discernible dif-
ference between them in predicting K"-nucleus scattering. In these
calculations, all elementary partial waves were lumped together to give
only an effective b0 (see table 1}. No separate term in bj was included
since the p-waves were all of equal size, or smaller, than the higher
partial waves.

Several effects (described above) which could conceivably be impor-
tant have been left out of these coordinate space calculations. The
Kisslinger potential has several known deficiencies, including a zero-
range fundamental KN amplitude with unphysical off-shell behavior. In
addition, the nucleon finite size, which must be removed because it is
already included in the elementary t-matrix, must be extracted simply
by alteration of the parameters in the ground state nuclear density.
For all of these effects, there are considerably more precise models
available in momentum space; these are described below. The so-called
"angle transformation" was omitted from consideration in the coordinate
space calculations because there exists no accurate way to admix properly
the d, f, g waves with the s and p waves. Therefore, this effect was
also left to the momentum space treatment.

The curves shown for each case in fig. 11 correspond to different
choices of the ground state density. The lower curves are obtained using
unmodified electron scattering densities, while the upper ones are den-
sities modified for finite size. For reasons not well understood, the
K data prefer the modified densities while the K" prefer unmodified

Table 1: Table of the optical model parameters calculated by
Rosenthal and Tabakin.5 The elementary kaon nucleon
amplitudes have been taken from the analyses of Gopal
et al.,9 Martin,10 and the BGRT gToup.37 Note that
for the YT, all of the kaon nucleon partial waves have
been combined into a single complex parameter, bQ.

K"
Gopal
12C Best Fit
K+

Martin
BGRT D(i)
12C Best Fit
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0.61
0.32

-0.335
-0.142
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Fig. 12. Momentum space calcul-
ations using PIPIT28.

densities. However, the modified densities correspond to a smaller
geometrical size and thus may correspond to deeper penetration by the
K+. The proper way of calculation using this particular coordinate
space formulation is unclear, because while it is certainly true that
the finite nucleon size is already included in the t-matrix and there-
fore should not be "double-counted" in the nuclear density, using an
uncorrected density is a conceivable way of mocking up range effects
not otherwise included in the model. In any case the calculations,
which are unadjusted, reproduce the essential features of the data. If
the parameters bo and bi aTe allowed to vary, excellent agreement can
be achieved (see Table I). This was done to describe the entrance
channel as accurately as possible for the inelastic measurements des-
cribed below. The phenomenological result is less absorptive than in
the free K+N case.

More accurate momentum space calculations also were done for these
nuclei. The results for K* scattering from 12C are shown in fig. 12.
In these calculations, the questions raised above regarding KN range,
nucleon size, and inclusion of higher partial waves in the elementary
t-matrix are correctly resolved in the context of a first-order optical
potential. Good agreement is obtained for K" scattering when the
nuclear finite size correction is included; hoover, the difficulty in
describing the K -12C data still persists. The calculation is not very
sensitive to changes in the off-shell form factor, and, as one would
expect, the full distorted K+ result is hardly different from the Born
approximation.

Calculations of K" scattering from l2C and **0Ca using a coordinate
space rendition of "doorway" theory have been made. This theory, which
has been formulated for kaons by Kisslinger,6 seeks to describe the
K~-nuclear interaction via the formation and decay of A and I resonances
as the K" propagates through the nucleus. Kisslinger's paper provides
a scheme for expressing these ideas in coordinate space using an optical
potential of the form

2EV(r) + b1V-p7 + b 2Vp C4)
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where the coefficients bg through bj are
generated from the elementary phase shift
information.8 The mediocre agreement of the
theory with the data probably points more
to the deficiencies of the coordinate space
optical potential form given above than to
problems with the basic doorway model. It
is clear, however, that more work in this
area remains to be done.

The last results to be discussed are
the inelastic scattering data obtained for
the 2* and 3" states in 12C at 4.4 MeV and
9.6 MeV, respectively. The 2* results are
shown in figure 13 compared to calculations
using the coordinate space distorted wave
program NDWPI.38 As mentioned above, the
elastic channel is described using a best-
fit optical potential to the elastic data
from NPIRK. The inelastic transitions are
described using transition densities which

_are taken from electron scattering, as pre-
sented by Gustaffson and Lambert.39 These are of the form

Fig. 15. Schematic diagram
of possible kaon beam line

PtrCD = rL(a + b r2 • c r4)e~dr
(5)

with the parameters a, b, c, d depending on the nuclear transition
involved. Other values of these parameters can be found from a standard
rotational model or from the particle-hole calculations of Gillet and
Vinh Mau.1*0 The three densities so obtained are very different from
each other, as shown in figure 14 and yield different predictions for
the angular distributions. Comparing the electron form factor to the
collective model shows that the former is much larger in the nuclear
interior. For the K~, this does not matter so much. On the other
hand, the K+ data obviously prefer the electron form factor. Since
the transition density for a given state is the same for K" or K+, the

30 GeV proton
beam

separator Q3 Q4

L E S B - I

Fig. 16. Present kaon beam line at BNL.



observed differences must be due to the distortions in the elastic
channel. These clearly have a large effect on the inelastic scattering.
This lends qualitative support to the statement that the K+ meson is a
strongly interacting but highly penetrating "electron-like" nuclear
probe. It is both interesting and satisfying that each of these tran-
sitions can be so well described for different projectiles by a common
transition density.

A POSSIBLE NEW FACILITY AT BNL

During 1979 the Kaon Beam Line Working Group was formed. It con-
sists of representatives from Carnegie-Mellon University, University of
Houston, Massachusetts Institute of Technology, Brookhaven National
Laboratory, Los Alamos Scientific Laboratory and Argonne National Labor-
atory. The purpose of this group was to evaluate the possibility of
building a new kaon beam line in the United States and to recommend a
course of action.

With guidance from the Kaon Beam Line Working Group, H. Enge
developed a beam line, some of whose properties are listed below:

momentum-

&n
Ap/p
ir/K ratio
K~/1012 protons
energy resolution

750 MeV/c
6 nsr
±5%
1
3 x 10s

500 KeV

A schematic drawing of the beam line is shown in figure 15. The proposed
design will allow for the possibility of extending the channel momentum
to above 1.2 GeV/c by decreasing the bend angles of the dipoles. The
decrease in bend angles is accomplished by physically moving Dl and D4
with respect to the rest of the channel. Dl through D4 are supercon-
ducting 5 tesla dipoles. The new beam line will provide about 100
times more kaons per second than are now available at the present target
location and a reduction of about a factor of 10 in the number of un-
wanted particles in the kaon bean. The reduction in the number of
unwanted particles will be achieved by a reimaging of the production
target at the velocity slit before Ql in figure 15.

However, in view of the fact that a new kaon beam line say not be
a reality until several years into the future, modifications to the
present LESB-I beam line are anticipated to take place during the
current year. The present LESB-I beam line and hypernuclear spectrometer
are shown in figures 8 and 16. The kaon flux at the target location
between wire chambers P4 and P5 is about 5 x 103 K~/1012 protons and
the flux between Q6 of LESB-I and Ql of the kaon spectrometer is about
4 x 101* K"/1012 protons. The proposed design change will consist of
moving the experimenter's target location to about the P2 location and
either move the rotatable pion spectrometer forward to replace the kaon
spectrometer or fix the kaon spectrometer at a small angle and eliminate
the pion spectrometer. The kaon momentum will be measured by tracing
the kaons thrcugh the Q5, D3 and Q6 elements of LESB-I. The principal
difficulty with such a move involves making a scintillation counter,



Cerenkov counter, and a wire chamber work efficiently in the high back-
ground environment encountered between the mass slit and Q5 in LESB-I.

We at Carnegie-Mellon have studied the properties of the kaon beam
at the proposed new target location. The study has been carried out
using the program TRANSPORT1*1 and TURTLE.1*2 TRANSPORT was used to
determine the field strengths of the beam line elements after the
LESB-I mass slit and TURTLE was used to simulate a beam of kaons origi-
nating from the production target. The following constraints were
placed on the study:

1) The beam line elements and tune upstream of the mass slit remain
unchanged;

2) The distance from the last element in the beam line to the target
shall be no less than is now available at our present target location
(0.88 meters);

3) The kaon flux shall not be reduced by any changes made to the beam
line.

The TURTLE simulator assumes a kaon production target that is
6.4 cm x sin 10.5 deg wide and a proton beam 1.2 mm high. The transport
coordinates theta (6), phi ($) and momentum range (6) were chosen large
enough to cover completely the entrance phase space of the LESB-I beam
line. TURTLE then transports these particles through the beam line,
taking into account the aperature constraints presented by the various
elements. Figure 17 shows a comparison of the turtle simulator output
with actual data at approximately the new target location. The TURTLE
results shown in the figure are gated by those events that make it
through the kaon spectrometer Cas are the real beam events). The dif-
ference between the <j> measured and predicted distributions is principally
due to the 5 mr angular resolution in the actual measurement.

Figure 18 shows a schematic of a configuration that meets the
criteria specified previously and allows one to adjust the x and y widths
on the target to suit the experiment. The only change incorporated in
figure 18 is the insertion of Q7 between Q6 and the target. The dis-
tance between Q6 and the entrance quadrupole 01 (see figure 16) has
remained unchanged. Without Q7 a small y dimension is not possible at
the new target location. In fact, the phase space shown in figure 17
is a result of a Q5 D3 Q6 tune which minimizes the y dimension at the
target consistent with an x waist at the target. The target can be
moved closer to Q6 with a reduction in the y dimension, however the x
magnification becomes so large (3 to S from the target area to PI) that
the momentum resolution is seriously degraded. Even with a target
closer to Q6 the y dimension is still over 3 cm. The phase space for a
tune of the QDQQ configuration which minimizes the y extent of the beam
while maintaining a 6 cm wide waist in the x coordinate is shown in
figure 19.

All other combinations of three quadrupoles and one dipole were
tried (i.e. QQDQ, DQQQ, etc.) and were found unacceptable because of low
dispersion (about O.S cm/% from P3 to PI). The QQD and DQQ combinations
proved undesirable because of grossly unequal x and y magnifications.
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The momentum resolution obtainable with the QDQ or QDQQ combinations
should be comparable. The tune giving the phase space shown in figure
17 gives a first order transport between P3 and PI of

X = -2.26 XQ + 1.74 5P

while the QDQQ tune giving the phase space shown in figure 19 gives
(this time between P2 and PI).

X = -1.91 XQ - .007 6Q + 1.63 6P

where X, 9, and 6? have respective units cm, mr and %. With 1 mm chamber
resolution and 8 mr (0.5 deg) 8g resolution the first order momentum
resolution will be about 1.5 x 10"3 in either case (1.1 MeV/c at
800 MeV/c). Equations (1) and (2) should be compared with similar
transport equations for the present kaon spectrometer, for example,
between P3 and PI in figure 16 we have

X = -1.82 XQ + .024 9Q + 3.51 6P

which gives a momentum resolution of about 8 x 10"1* (or 640 KeV at
800 MeV/c). The intrinsic resolution of the QDQQ spectrometer is there-
fore about a factor of two worse than the kaon spectrometer resolution.

The design presented in this section is one solution which looks
attractive since it will give the experimenter flexibility in choosing
the beam size at the target and does not require major modifications
to be made to the beam line. However, the design study is not complete
and more work remains to be done.

CONCLUSIONS

Kaon scattering calculations at 800 MeV/c, using first order optical
potentials in co-ordinate and momentum space, are in qualitative agree-
ment with data obtained by the CMU-Houston-BNL collaboration. These
data include elastic K* angular distributions from 12C and lf0Ca, and
inelastic scattering angular distributions for the 2+ (4.44 MeV) and
3" (9.6 MeV) states in *2C. All the data are consistent with the idea
that the K+ projectile penetrates more deeply into the nucleus than
does the K". Partial indication is that the elastic calculations are
not able to predict simultaneously the K+ and K~ results with a common
nuclear geometry. To obtain good agreement with all data the K+ cal-
culations must incorporate smaller nuclear sizes.

The inelastic data afford similar conclusions. The 2+ and 3" dis-
tributions have been calculated in DWBA using distortions generated by
best fit optical potentials that describe the elastic channel data.
When this is done, it is found that a standard rotational model form
factor will describe the K" data fairly well while failing for the K+.
In fact, only the phenomenological electron scattering form factor can
describe simultaneously the K and K" data. This distribution is peaked
at a smaller radius than is the rotational model. In the surface region,
where the K" interacts, the two models are not very different. Further
inside, where the K+ interacts, the differences are larger.



From the above, we conclude that the claim for the K+, that it is
the "electron of strong interaction physics" has some validity. It
would be quite interesting to explore systematically other nuclei to
see if this claim is borne out, and perhaps to learn more about nuclear
matter distributions away from the nuclear surface. For a program such
as this, we need a more robust kaon facility.

A partial step in this direction has been outlined in the latter
part of the talk. There a new design for an interim improvement of
the BNL kaon channel and spectrometer has been outlined. Such a facility
would do much to help improve the quality and quantity of kaon data,
and thus help make the case for a true kaon factory.
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