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To determine the relative I-A parity, we have measured the invariant
mass spectrum of Dalitz pairs from the decay of unpolarized Zo hyperons,
2°= A"+ e+ +e . This method has been suggested by Feinbergl), Feldman and
Fultonz). We have already published the results of the analysis of 353 event53>.
This report gives the results for a btal of 597 events. Again, the mass spectrum

strongly favours even L-A parity.

Under the assumptions:

- : ‘ (1)
£,(x) = f2(0> and |f1gé !fZ t
(Where fl(x), fZ(X> arc respectively the electric and magnetic form factors of the

Z-A electromagnetic transition) the differential invariant mass distribution of the

Dalitz pairs has the approximate form

= 0(x)(1 - x) for even parity (2)
o(x)(1 + 1/2%) for odd parity (3)

w(x

)
w(x)
where X = [(E++E_)2‘ - (Z{ +7 ]/

is the square of the invaerient mass in units of A , and

i

A = (MZ-MA) = 76.1 MeV.

The quantities E+ and. P+ are the electron energy and momentum, and

-

/2 4 1/2 x,
e(x) = %-(1~X> (1—5?) (1 t o (4)
with 4m§ i
X =73 = 1,80 x 10
0 A

Fig. 1 showsthe measured distribution of the insriant mass divided by
C(x). It also shows the mass distributions calculated using equations (2) and
(3), normalized to the number of measured events, The measurements agree very

well with the even parity spectrum.

A single parameter test of the parity can be made by comparing the average

value of the invariant mass with that predicted by the theoretical function., We find

cxperimentally
<xl/ 2}: 0.1625 = 0,0068
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For (fl/fZ) = 0, the predicted values of the invariant mass are

for even <xl/2> = 0,162

for odd < xl/2>= 0,215
Our experimental value is in excellent agreement with the predicted one for even
parity.
The full expression 3> for the invariant mass spectrum has a dependence

1
of < X / 2) on the electric and magnetic form factors f, and f..

FPig. 2 shows the values predicted for even and odd parity as a function

\ of (f /f )e (f /f ) is taken to be a real number, independent of x, It can
12 12 + 1.5

be seen that this test eliminates odd parity unless (fl/f2) =410 . 2 .

A perturbation theory estimate(z) of (fl/f 2) gives 1/4.
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Figure Captions

Pige 1 The ratio of the number of events to the function C (x) plotted
v against x, the square of the invariant mass. The theoretical
predictions for odd and even parity are shown, assuming ‘fli £ fz}
§ N

and fz(x) =1 (O). Spectra are normalized to the same number of

events.

Fig, 2 The theoretical average invariant mass of ZO Dalitz pairs as a
fuention of the ratio of factors fl/fz. The shaded area is the

experimental value,
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