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ABSTRACT

Answers are given to some recent criticism of the T parity determina-

‘tionimade in:this Jlaboratory.
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In a recent unpublished note, R. K. Adaii'l has purported t'o show that
our conclusion of odd KPX parityz, obt.ained from a study of the 1520-Mev
resona.nce3 is quite weak. He accepts the identification of the incoming
state as predominantly S {avave plus a D3/2 resonan;é, but proposes that the
final Zw states, instead of being S and D3/2 are Pl/Z and P3/Z’ ‘thereby
altering the parity conclusipn;

- Recall that in our analysis the magnitudes of the nonresonant S wave

in Zn_;yvere determined from the behavior of various total cross sections for

Zioﬁ+0

production. The resonant-state amplitude and phase were fixed by
the Breit-Wigner formula and from a study of the Kon and . A2w total cross
sections. With no free parameters, we could then predict quite well the
angular distributions for K p and KO n. Now for the Zw angular distributions
and polarization (sinfcos 6 term) we had _o_ng_.freé paré.meter at our disposal,

the relative phase angle between S and D.., We adjusted,this phase angle to

+, and. Zo'rro'and

give the best fit to the three angular distributions Z+-rr=,’ b2
corresponding polarizations. The predictions for these terms were in ex- -
cellent agreement with experiment for KPZ parity odd and in groés dis-
agreement for KPX parity even, which would change the sign of the; polar-
ization. | A '

Adair has, however, readjusted the magnitﬁde of the resonant term
{(now relabeled P3/2) rétaining the ﬁonresonar;t Pl/Z {our Sl/AZ) amplitudes
but altering their phase with respect to the resonant P3/Z in order: to get’
what he considers to be a reasonable fit to the data. To accomplish this,
he has also introduced four new parameters: nonrvesonant P3/2 amplitudes
and phases in both I = 0 and I = 1 states. He has thus increased the number

of free parameters to five, i. e. the four new ones plus the relative Pl/Z

r.esonant P3/Z phageq
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. We have rlecélculated_his fits and find some 'si.gnificaht discrepancies

~ with his curves. Figures l and 2 show the data. The solid 11nes are our

curves as they appear in reference 3 for odd KPZ parity.  The dashed lines o
are our calculations for Adair's choice of amphtudes Figure 3 is a re-

print of his Fig. 1 showing }_ns a.mphtudesa Although he has five free pa- .
ramefers to our one, there is no doubt as fo Wh.icfh curves reproduce the

dai;a bette'r, For those who are amused by x ‘tests, the following.table

gives the X ; the expected value of x s and standard deviations for the

various proposed po ssibilities;

Qur amplitudes - Adair's amplitudes
KP2Z odd KP2Z even KPZ even
x° 55, 95 166
expected value of X 2 36 v 36 . 32
standard deviations. 2. 7 ‘ 17

Given the liberty of introducing a small and reasonable amount of non-
resonant P3/2 amphtude into the Zw system, one could reduce our szof ‘
55 to a more acceptable value. However, in reference 3 we felt the ad-
mission of this additional freedom 1nappropr1ate

- Finally, Adair seems to have disregarded the v1ta1 poxnt that to alter
the Zrw resonant amplitude from our 0.36 to his value of 0.20 does drastxc
things to the K Pand KO n r.esonant am.phtudeso These ampht,udes are '
closely related through the Breit-Wigner form‘ulao» Figure 4 shows the K'P
and KO n aﬁgular-distribution coefficients. The solid cur{fes_a,re our pre-
dictions; the dashed.curv_es are predictions from his parameters.

As Adair, we have attempted to find other solutions cornpati.ble'w_i.th'

the data but, like he, have failed. Perhaps en even- KPZ-parity solutioﬁ
can be found, but by a process of frustration we have convin.ce§ ourselves .

that this is extremely unlikely. A S
Although not in the spirit of our previous pe.per's,' ’ 3 we further
present .a semi=quantitatiVe argument to display the ove._r-all consistency 'of_' P
our parity assignment, - Consider the two reactions: |
| K™P - A2w
- 2w

-They are in the following ratios to each other at the indicated K~ momenta:
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Pe- L
(Mev/c) . (xi103)
0 | 21
300 . T4
- 3952 . .200

. a,. Resonant state only

We w1sh to explain the r rapid change in thls branchmg ratlo between ‘

300 and 395 Mev/c.. Below resonance, both reactions are domlnated by the

nonresonant incident Sl/Z amplitudes. Taktng the KPA pa.r1ty as odd and

. putting the d1p10n in.an S state, one- has for the nonresonant and resonant

states: v
. \ (K—P) - (A{27).). {nonresonant)
| S/, sy,

(K'P)D3/Z - ({\(ZW)S)P?:/Z g (neaonant) |

For even KPZX parity the states are

| (K;P)S B (Zﬁ)P | _ (nonresonant)
- P1/2 1/2 : -

and

(KQP)D - (Zn)P . {resonant)
U3/ - T3/2

The centrifugal barriers are comparable for the nonresonant and resonant

states, and there is no simple mechanism te-vaccoun‘t-for' this change in

branching ratio.. However, for odd . KPZ parity, the I states are S.l/Z

- . and D3/2, respeetiyelyo Here, there is a difference of 2 between the

orbi'talr-wangular-=momenturn of the nonresonant .and the resonant states, the
D-wave barrier permlttlng the A2w in P3/2vt0 cornpete effectively against
Zm in the resonant state.

In conclusiony may_; we remind Professor Adair that '"While a beast
which looks like a cow might be a malformed horse,-fthere is much to be said
for assuming that it is a cow"?s | ,

This work was done under the auspices of the U.S. Atomic Energy

. Commission.
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At low energy this is the only likely situation, since the Q value .is only
37 Mev. At resonance the enhancement is in I = 0; hence the dipion
must be in S or D, and D presents a centrifugal barrier too high for

~ pions at this energy |
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B. Assumes-any liabilities with respect to the use of,
or for damages resulting from the use of any infor-
mation, apparatus, method, or process disclosed in
this report.

» . . N
As used in the above, "person acting on behalf of the

.Commission" includes any employee or contractor of the Com-

mission, or employee of such centractor, to the extent that
such employee or contractor of the Commission, or employee
of such contractor prepares, disseminates, or provides access

to, any information pursuant to his employment or contract

with the Commission, . or his employment with such contractor.



