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where do+/dg& is the cross section for the re-actionn

~op(SHe p )"C+ and dI /dE~dQ~ is the
proba, bility for the decay ~ C*-3o..' It is nec-
essary only to consider this probability since
it determines the energy spectrum of the out-
going e particle up to a constant factor. In
the "C rest system, it is

where E is the total kinetic energy of the three
o. particles, 8'=k'P2/2m is the kinetic energy
of the observed n of momentum h- in solid
angle dQ, and d~ is the solid angle associat-
ed with the relative momentum Sk of the unob-
served o. 's. g; is the 1+, 12.71-MeV excited
state of ~2+ and

g = sym ($ ' '(123)},
123

(a particles numbered 1, 2, 3) is the eigenstate
of the three n-particle system corresponding
to the free motion of all particles. It belongs
to the double continuum of the energy-eigen-
value spectrum characterized by the two vec-
tors k, p.

For the calculation of the matrix element
in Eq. (3) it must be noticed that angular mo-
mentum and parity conservation select the 1
component of gf. This component contains,
in a first approximation, those terms that de-
scribe the motion of two e particles with rel-
ative 3=2 coupled to a third n particle with
l'=2 relative to the center of mass of the pair.

'(123) =
V (12,3) + y (12,3) + X(23, 1) + )I (31,2), (g)kp

where

(12 3)
2(k'1 +p'p)

X(12, 3) -=f (k, &)(e /~)
'

(6)

In the definitions (5) and (6) hk is the relative
momentum of the pair 12, Sp is the momentum
of particle 3, r=r, -r, is the relative position
of the pair 12, and p=rs ,'(r, -+-r, ) the position
of particle 3 relative to the center of mass
of the pair 12. )((23, 1) and y(31, 2) are given
by the corresponding expressions with

3~
~k ~p, p, k-, p

k3&
- -~k+.p, p, —-k-zp, (7)

substituted for k a,nd p.
The amplitude f' '(k, r) of the incoming spher-

ical waves is obtained from the e-e phase shifts
by a well-known expression.

Application of Eq. (4) with the definitions
(5), (6) after expansion in angular momentum
eigenstates and use of conservation of angular
momentum and of the symmetry of the initial
and final states and of the interaction yields

Since relative l = 2 implies little interpenetra-
tion of the two e particles, we can use the asymp-
totic form for the wave function of their rela-
tive motion.

Then, for the calculation of the matrix ele-
ment in Eq. (3) we shall use

q )=(3!)'I'Q C (1M;mm')lb(k, p)Y (k)Y,(j)+a(k,p)T (k)r (k)1', (p)

+a(k, P )T (k )F (k )F,(P )+a(k, P )T (k )Y (k )F,(P )) (6)

with

T, (k) = e 2 sin62/k
i 52

(5, = n -n 2+ phase shift).
The quantities b(k, p) and a(k, p) represent the spatial overlap of the plane-wave and scattered-wave

parts, respectively, of the final state with Bint(;. An estimate of the relative magnitude of Ib( kp) I

and la(k, p) I, utilizing a harmonic-oscillator wave function for the initial state and a phenomenolog-
ical Gaussian potential for Hint, shows that lbl/lal &10%. This is in agreement with the experimen-
tally observed near absence of simultaneous break up of "C*. Accordingly we neglect the term b(k, P).The a(k, p)'s will be slowly varying functions of k and p. On the other hand, T, (k) has a pole cor-
responding to the first 2+ excited state of 'Be. Ne therefore make the further approximation of tak-
ing each a(k, P) to be a constant corresponding to its value at the point (kz, pz) for which T2(k) has
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the pole. The three a's in Eq. (8) become then the same constant and the matrix element is

(g,H g.)=(3')"'a Q C (1M;mw')(T (k)Y (k)Y,(P)

+r (k )Y (k )Y,(P )+7' (k )Y (k )Y,(P )). (10)

Substitution of (10) into Eq. (3), integration
over d~, use of experimentally determined
phase shifts 6„and corrections for Coulomb
effects (and after transformation to the labo-
ratory system) gives the result shown in Fig.
1 by the solid line for the 'He energy and pro-
ton and Q. -particle angles of Fig. 29 of Ref. 1.
The height of the central peak of the theoreti-
cal curve has been normalized to the experi-
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mental value at the central peak. Other than
this, there are no free parameters involved.

The theoretical curve is seen to give a good
over-all fit to the experimental e-particle en-
ergy distribution. (It should be noted that be-
cause of other processes occurring in the same
kinematical region, the low-energy peak is
particularly sensitive to the way in which the
background is subtracted. )
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gren of the University of Maryland for supply-
ing us with the data and for useful discussions.
We are especially grateful to J. S. O' Connell,
National Bureau of Standards, for the numeri-
cal integration over dw, and many interesting
comments.
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FIG. 1. The solid line is the calculated n-particle en-

ergy distribution. The circles are the experimental
results of Fig. 29 of Ref. l.
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