(. \
L
AR AN

L

15.2.1964,

PROPOSAL 10 MEASURE POSSIBLE SPIN DEFPENDENT EFFRCT IN
(vf - p) SCATTERING AT HIGH BNERGIES USING A POLARIZED
TARGET
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to interpret the high energy (Z 7 GeV/c) ﬁi p scatltering at small momentum
transfers (0.054[t] 0.5 (GeV/c)Q)without the presence of a real part

Recent experimental results have shown that it is diffdicuit

in the scattering amplitude.

In order to have a more complete degeription of the scattering
amplitude, it is essential to know the behaviour of the spin dependent

term as a function of both the energy and the momentum transfer.

ITf the incowming particles have spin G, and the target has

spin %, the scattering matrix has the form
- ’
M o= als,t) + bls,t) g - A (1}

where a and b are complex functions of the total energy s and the nomentum

transfer 3 n is a unit vecelor perpendicular 1o the scattering planc.

In the case of (m~ p) secattering from an unpolarized target,
the presence of the spin dependent term b gives rise to a non vanishing

: > . .
polarization of the recoil proton, Po,through the relation

- G *
Po- 2 R; (& b)2 (2)
[a]™ + }p}
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If the target-protons are polarized, the right-left ..
agymnetry in the-elastic scatﬁering~i$~re&a¢ed'to lﬁawbywﬁhefu

relation

where ?T is the terget polarization.

We propode to measure ?o for bhoth ﬂ+ and nm, from 5 to ~15
Gev/c, in the momentum transfer interval from -0.090 to ~0.500 (GBV/C)Q?
uging a polarized target. The spparatus will be substantially the same
as recently proposed for & p-p scattering experimentQ). The only modificati 1
will be an increase ol the azimuthal acceptance by a factor of 10, using
10 horizontal scintillation counters, cach subtending an azimuthal angle
43#v209 to detect the reeoil protons. Another similar set of counters
will be also used in the scattered n detector, to define the scattering
plane. The relevant experimental quantities which characiterize thig

experiment are shown in Table T.

The apparatus will measure ?o gimultaneousliy at 8 values
of the momentun transfer 4, for a given value of the incoming beam
momentum. The absolute error obtained on will dncrease with increasing

{tl, and will be in any case <3%.

The most ioportant scurce of background is quasi-elastic
scattering ¢f the pions on the complex nuclel of the target crystal, Such
background will be recorded and subtracted in the way des;ribed in

2) 3) 4)5)

ref, ‘. According to the resulis of other me-p and p-p scattering
experiments, performed at values of + sinilar to the ones we propose,
a factor ~ 4 should be expectad for the ratic of hydrogen to non-

hydrogen events.



MACHINE TIME REQUEST

Two weeks of parasitic time will be needed to set up the
bean and test the detectors. T the beam intensity is E;IOBn/P.S. burst,
two weeks will be necessary to perform the measurement of Po at 4
different energies for a given sign of the plon charge. This includes

running with a dummy target.
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