Study of the relative scale invariance in the
reaction 7=~ +p —A+x (A forward)

B. M. Abramov, |. A. Dukhovskoi, V. V. Kishkurno,
A. P. Krutenkova, V. V. Kulikov, M. A. Matsyuk, |. A. Radkevich,
E. N. Turdakina, and V. S. Fedorets

Institute of Theoretical and Experimental Physics
(Submitted July 30, 1977)
Pis’ma Zh. Eksp. Teor. Fiz. 26, No. 5, 403—408 (5 September 1977)

We measured the cross section of the reaction 7-p—AK° and the ratio of the
cross sections y =do/dul, , (mp—AK®/ d*c/dudM}._.,, (T p—AX )
(M2 =0.45-0.70 GeV?) at momenta p, = 2.13, 2.69, and 3.25 GeV/c. This
ratio depends little on p, in the interval from 2.13 to 8 GeV/c (calculated from
the data of Foley et al., Phys. Rev. 10D, 2763, 1974). This points to the
existence of a relative scale invariance in the reaction 7 p —AX.

PACS numbers: 13.75.Gx

An analysis of the dependence of the cross section of the process
n~+p-p+ X(p - forward) (1)

on the primary energy has revealed a phenomenon called relative scale in-
variance (RSI).!3! The invariant cross section of the inclusive reaction (1)
decreases randomly (by approximately two orders of magnitude) in the pri-
mary-momentum interval p,=1.68—16 GeV/c, so that ordinary scaling is
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FIG. 2. Distributions with respect to the square of the A-~hyperon missing
mass M~ in the reaction r"p— AX (A forward).

not observed in this case. This cross section, however, divided by the cross
section of the elastic reaction [M2=M? in reaction (1), is approximately con-
stant in the indicated range of p,.

To verify the validity of the RSI for other processes, we have undertaken
a study of the reaction

7~ +p-+ A+ X(A — forward). 2)

Among the photographs obtained with the three-meter spectrometer of our
institute, 13! we selected events in which a proton and a 7~ meson were emitted
forward in an angle, momentum, and coordinate interval bounded by the values
corresponding to A-hyperon production. The distribution with respect to the
square MZ, of the effective mass of the secondary proton and 7~ meson are
shown in Fig. 1. The width of the signal from the A hyperon is determined by
the apparatus resolution for the secondary =~ meson.

For events that fall in the interval MZ,=1.24 + 0.04 GeV?, we constructed
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Dwith the signal subtracted from the resonance.

the histograms of the A-hyperon missing masses M,zc. These histograms in-
clude the events of reaction (2) with a certain admixture of a background from
the reaction

pT+porp+r+ Xe

(3)

In the calculation of the background we used data from intervals neighboring

to the indicated Mﬁ,, intervals. Figure 2 shows the histograms obtained after
subtracting the background.

On the basis of the results we calculated the cross section do/du of the
reaction (2) for Mi=M%, at w’ =u —u,, ~0,03+ 0.03 (GeV/c)? (see Table I),
where u is the square of the four-momentum transferred from the =~ meson
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to the A hyperon. We introduced here a correction coefficient (an average of
~ 5 for each of the momenta, with an accuracy ~ 20%), to allow for the ad-
mixture of the ¢ mesons and electrons in the beam, for the background due to
the empty chamber, for the nuclear absorption of the secondary 7~ meson,
for the decay mode of the A hyperon, and for the loss of tracks in the course
of scanning. The cross sections measured by us do not contradict the results

off4l,

The data oft1»5=71 jointly with ours were approximated by the relation do/
Au | upgy ~ py* (Fig. 3). This yielded a value n=3.75+ 0. 16. In the Regge-pole
model n=2a(0)—2, The deduced value @ (0)=-0, 875+ 0,043 corresponds to
exchang?SJOf degenerate (2, Z,) trajectories in the » channel (a ypg,.(0)
=~0,86%).

To check on the RSI hypothesis!?! we calculated the ratio of the cross

section
d2
. @mpsnke) [ 77
max dud?

at M2=0.45—0.70 GeV?, for our data at «’ =0, 03 0,03 (GeV/c)?, and for the
data of!!! at 8 GeV/c (’=0—0.05 (GeV/c)?). The obtained values of v are shown
in Fig. 3 and in Table I, and for 8 GeV/c the ratio was obtained in two ways,
with and without allowance for the signal from the K*! meson. Allowance for
the possible signal from the K*® meson at our energies hardly alters the value
of v. We have estimated the possible imitation of the A hyperon by a forward-
moving K% meson whose decay n* mesons are not suppressed by the Cerenkov
counter: it amounts to < 8% and makes a contribution to the part of the spec-
trum with M2>0.4 GeV2, In addition, a contribution to the inclusive part of

the spectrum is made by the contribution of the reaction with forward emission
of a =% hyperon, but if it is assumed that the ratio y for this reaction is the
same as for the reaction (2), then the contribution should be negligibly small
at our energies.

do
Y= —

- u (="p » AX) 4)
du

max

It is seen from the presented data that ¥ depends little on the energy in the
interval 2.13—8 GeV/c, whereas the cross section of the reaction (2) de-
creases in this interval by more than two orders of magnitude if M= M2,

It is interesting that the value of y itself for the reaction (2) turned out to be
approximately four times larger than for the reaction (1) (see Table I).
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