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Although no experimental conflict with Regge behavior has been
observed for reaction amplitudes at lab energies above U4 GeV, in most
cases the theoretical predictions at currently available energies
(below 30 GeV) are ambiguous because several trajectoriés simultaneously
make significant contributions. Recently there have been studied two
reactions, = +p->x_+n and n +p-17 +n , vhere only a single
trajectory is :meor’t‘,an‘c.l-LL The results provide strong support for the
Regge pole hypothesis. We hope that this letter may encourage further
measurements in the same class. Experimenters measuring reaction cross
sections in the range above U4 GeV 1lab energy should be constantly
aware that any reaction in whichva single trajectory stands above its
competitors by a full unit of J (or more), if measured accurately with
beams currently available at Brookhaven and CERN, is an especially
significant test for Regge behavior.

We discuss here one new candidate for this category, backward
ﬂ-p scattering, for which preliminary measurements already suggest an

. 6
energy dependence of the Regge form.5’ To our knowledge, however, the



necessary experimental precision for establishing Regge shrinkage

. ‘1-/'
here has not yet been achieved. It 1s possible to estimate what
this rate of shrinkage will be. The predicted rate is substantial .

and should be accessible to current techniques.

Our argument has three elements: (a) Detailed study of the
relevant crossed reaction, elastic n+p scattering, has shown only
one high-level communicating trajectory--that associated with the A
(33 resonance). (b) The rough energy dependence already observed for
backward ﬂ-p scattering is adequate to establish the A +trajectory

7

intercept at zero crossed energy. That is, we have

T 0 (d"fif) = ) o) -2,

where s 1is the energy squared in the direct reaction ﬁ-p - ﬁ-p 3
u 1is the energy squared in the crossed reaction ﬂ+p - n+p , and

OszG—) is the A trajectory. Reéent experiments near u = 0, at
P, = 4 and 8 GeV/c,6 show a décrease by a factor = 6 between

these two energies. Thus

: in 6
E[QA(O) -1l ~ - oD
or
.
a,(0) = - 0.3 . (2)
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(c) We may then use this value together with the masses of the J = 3/2
(1236 MeV) and J = 7/2 (1924 MeV) particles on the trajectory to
estimate at u = 0 the second derivative of Q with respect to Vq; s
which determines the rate of peak shrinkage. Meking a simple cubic

fit to these three points in GeV units, we find

o ) m-03+055 Vu +omu (34)
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while the Pignotti form” gives

o, W) e - b0+ : (38)

2.1
1 -Vu /3.8
These two fits are shown in Fig. 7 . In the first case QA"(O) is
1.5 GeV'> and in the second 0.5 Gev™? Values in this range have
been observed for several different meson trajectories,h and have beép
- obtained by Garcia from N/b calcuiations of the A trajectory.lor They
therefore seém entirely reasgnable. |

-The width of the backward peak, I\ , may be defined through

b
T a LC’%E] : (1)
u=0
so from Eq. (1) end Eq. (3),
a Eh s (Pb-l) = gﬁ [aAQ/; ) + QA('JE-)] = qA"(O) . (5)

u=0
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The width (4), as measured roughly at L4 GeV 1ab momentum,s’6

is fairly broad:

Pb(plab = 4 GeV) = 0.3 GeV" . (6) ‘
If O‘A"(O) = 1 Gev'e, formula (5) shows that such Ia width would be
reduced by 50% in raising the lab energy by a factor 45 , that is,
by going to 20-GeV/b incident pions.
Because a single (real) residue function is involved here, the
shape of the backward peak is expected to be.simple--not exhibiting
the étructure possible when spin-flip and non-spin-flip components are
independent. Shrinkage of the peak thus should be on even more
persuasive phenomenon than in the reaction =n + p - no + n , where a
strdng spin-flip component leads to a complicated shape for the peak
and confuses the definition of "widt_h.”l’2
We do not want to.convey the impression that the only significant
test for Regge behavior lies in peak shrinkage. On the contrary, our
opinion is that other aspects, such as energy behavior according to a
power that is noninteger and the relation between this power and the
phase, are equally important.b"ll We also do not wish to suggest that
in any absolute sense backward = p scattering is more crucial than
charge-exchange pion-nucleon scattering or other reactions dominated by

a single trajectory. It is a fact of life, howevér, that most high-~energy {

physicists think of peak shrinkasge as the decisive criterion for Regge ‘



iy
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behavior, and it is also a fact that the psychological impact of any
particular experiment depends on whether its theoretical significance
is spelled out in advance. Furthermore, the dedicated experimenters who
measure precision reactlon cross sections deserve a clean swipe now and

then at an outstretched theoretical neck.
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CAPTION FOR FIGURE

The A trajectory as a function of W = vﬂI

(A) and (B)
at J = 3/2

The 2360-MeV

for reference.

are both constrained to pass through the

and J

I

= 7/2, aswellas J = =0.3

3/? particle of conjectured spin

. The two forms

particle masses

at W = 0,

11/2 1is shown
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