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KY and its uses
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We point out that Primakoff conversion of K ?’s produces K J'’s. This makes possible a practical tagged
K $ beam. In addition one can test the recent suggestion that I =1 exchange effects necessitate large
corrections to Primakoff measurements of vector-meson electromagnetic widths. It will also be possible to
measure I'(K  —K %) in a manner independent of the alleged corrections.

In this note we point out certain interesting con-
sequences of the fact that Primakoff excitation of
a K9 beam yields pure K%*. The process envi-
sioned is shown in Fig. 1. That one-photon ex-
change from K9 gives rise to K}* is shown as fol-
lows.

Take

K} =a|K% -8 |K"),

Ky =a|K"y+B8|K°).
By strangeness conservation

(K| T | K% y=(K"*|T |K%)=0.
By C conservation

(K" |T |K%y=—(K"™|T |[K%)=A.

Then we have

e

FIG. 1. Primakoff excitation of K*,
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=A K%,
The cross section for Primakoff production of
K* is given by

do 2
T =2417Z°%q

[ F ()1 2T (K* ~ K% )M % s
(Mg** =M I

where F(¢) is the nuclear form factor [F(0) =1],
and ¢’ =tmin—t. The maximum of the expression
occurs at ¢’~ {tm,nl Since

MK*Z —M2 Y
tmin™~ = %, )

this process is already extremely forward peaked
by px~a few GeV/c. It is basically by this prop-
erty that coherent y exchange is distinguished
from other production mechanisms. The leading
“packground” process at small ¢ is coherent w ex-
change. In fact from the point of view of this paper
it is not really a background at all since being a
C = -1 exchange it also produces K}*. The w ex-
change cross section peaks at somewhat higher ¢’,
with do/dtet’ |F(t)|*.

According to the results of Carithers ef al.,’
wherein K'*s were excited off nuclear targets by
a.K‘I’, beam, these two processes account for vir-
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FIG. 2. Small-¢’ portion of the differential cross sec-
tion for Pb. The dashed lines show the Coulomb, strong,
and interference-term contributions, respectively. The
solid line is the sum of these.

tually all of the K%* production in the small ¢’

[ < .01 (GeV/c?)? region. This can be seen in Fig.
2 (reproduced from Ref. 2) which shows the fit of
the lead data to a coherent sum of y and w ex-
change.

The yield is considerable: The cross section of
Fig. 2 integrated from ¢’ =0 to 0.01 is ~1 mb.
Since beams of ~5x10°%KY /burst in the few GeV/c
energy range are attainable,® a 0.1 r.l. Pb target
would provide ~10K%*/burst, or 107 in a reason-
able experiment. The effective yield is about a
factor of 3 less than this because the K%* will de- -
cay into 7°KY about 33% of the time.

Now in the approximation that C = -1 exchanges
totally dominate forward K°* production, one can
produce a pure K% beam. Having detected both the
7° and the K° decay and verifying that the resultant
four-momentum was that of a forward K*, one can
be certain that the K° was indeed a K. Under the
above assumptions a 10% detection efficiency would
enable one to collect 3X10°Xp(K% ~7) of K5 decays
to a particular final state f.
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Improvements in K beams would increase this
proportionately. An example of the utility of this
technique is the decay K% - 771" where the above
sensitivity would allow one to probe (K% —7'n7r?)
to the 107 level, which corresponds to ]A(KS
~n'nm%) |/ |AK , ~7"1"7%)| of 0.22. This would
represent a considerable improvement upon the
best previous limit? on this quantity (~0.6).

In a recent paper Kamal and Kane® have proposed
an additional background process to the K Ox pro-
duction mechanisms discussed above. In an at-
tempt to explain the unexpectedly small experimen-
tal values® for T(K**~K%) and T'(p - 7y),’ they
have proposed that the contribution of A, (I=1) ex-
change to the strong K * production is about equal
to that of the w (I=0) exchange in the case of heavy
nuclei. This is asserted to confound the analysis
of Refs. 2 and 7 in such a way as to reduce the ap-
parent Primakoff contribution.

However, since J ¢ =2* for the A,, this mech-
anism can be expected to produce K%* instead of -
K%*. Therefore this phenomenon could readily be
measured with the present technique. One would
need to determine the ratio (K ~m77%)/(K°~ m7°)
from K%s emanating from forward K™ ~7%? pro-
duced off a heavy nucleus by K%’s.} Correcting for
the K and K lifetimes and for relative detection
efficiency, this gives the K)*/K%* ratio, which is
in turn proportional to the relative strength of
C =+1 exchange contribution. It should be rela-
tively simple to verify whether this ratio is indeed
~1 as implied by the arguments of Ref. 5.

If a significant effect is in fact observed, one
could use the measurement as input to an improved
reanalysis of Refs. 2 and 7. One could also repeat
the measurement of T(K"* -~ K% ) detecting the
K"* -7 ¢ decay mode instead of K*r* and thereby
completely eliminate the C =+ 1 exchange contri-
bution.
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