Saclay, June 26, 1969

Proposal for a test at the P.S.; submitted to the EAC

STUDY OF a"p —» n°n CHARGE EXCHANGE POLARIZATION WITH
4 BUTANOL POLARIZED TARGET

- P.Bonanmy, C.Bruneton, 0.CGuisan, G.Ledu,
DPhPE, Saclay.

IRTRODUCTION

The use of a Butanol polariied target offers the possibility
of measuring the polarization in charge exchange reactions
vithout using neutron detectors. Thus much higher statistics
can be achieved, resulting in improved accuracy. The method
is discuvsed in some detail in the Letter of Intention of the
- CERN - ETH - I.C.LONDON - SACLAY. Collaooratlon of June 1969.

We intend to test this technique by measuring the relative
-background coming from the bound protons of the target 1n the
reaction e p-+ n°n with a simple setup , and by measuring the
polarization parameter in this reéctioa at 6 GeV/c and at

large ¢ .

The possibility_has‘appearsd to-locgte.the rathér coﬁpact
sefup close to the PISA - KARLSRUHE experiment S84 and to
operate it during the testing period of 384 ';-right after the
1969 shutdown.



EXPERIMENTAL SETUP

The setup, shown in Fig. 1, is essentially the same as the one
used at the P.S. in 1964 for n p — 7°n differential cross section _
measurements. A © beam is electronically defined by counters and
hits a Butanol polarized target, which is surrounded by Pb—scintil»
lator sandwich counters as thick as allowed by the geometry of the
target. An optical spark chamber consisting of Pb plates with holes
along the beam axis, detects the showers of the decay photons of
forward emitted n®'s. This chamber is preceded by a large anticoin-
cidence_codnter covered by a frame of lead which defines the forward
so0lid angle alloved for the two v's; an additional lead disk on
the beanm axis allows us to exclude events with very small momentun

transfer.

<

The trigger is then given by a beam counter coincidence, and an
anticoincidence of all other'dounters, which prevent the chamber
from firing when charged particles or U'S are emitted outside the
forward solid angle and the selected t-range. The resolution will
be roughly A!tl = 0.1 fT?T for a beam momentum of 6 GeV/ce

The sources of background are :

-vthe background coming from the bound protons of the polarized.
target has the'same»magnitude as the signal produced on the
‘polarized protons.. Separate,measurements of this background

'will be achieved with a "dry" target (essentially carbon)

-~ the background due to the target walls amounts to 25% of the
signal. By adapting mylar windows to the target, it can be

reduced to less than 5%.

- the background coming from inelastic reactions (1ike n°p —» n°n®n,
“where a n°¢scapes the detection) is known, from previous
‘experinents, to be small. '

Assnming a 5 cm Butonal target, a 300 msec flat top with a P.S,.

cycle time of 3 secohdes,vand'a security factor of 2, the follovwing

‘-Table'gives typical event. rates expected with the described nethod..
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REQUEST OF BEAM AND MACHINE TIME

We are discussing with the PISA-KARLSRUHE Group the possibility
of performing our test in the d beam in the South Hall righ% in
front or behind their equipment, and during the setting-up and -~
tining period of their experimént, If no technical incompatibility

appears, we ask ¢
- to set up our egquipment durlng the October 1969 shut-down

"ﬁ_to use the d beam focuszd on the Butanol target right after the

“shut down, during 4 wveeks,

- for most of the time the bean momentum should be 6 GeV/c, and

its 1nten81ty 200.000 7~/ burst.

.

In this 4 weeks, we intend to tune beam and equipment, to measure
the ratio s1gnal/background for various lead thicknesses in the

anticoincidence counters,'and to chemk the feasibility of proposed

ization parameter at large

iV/c )at 6 GeV/c.

method by measuring the T p-—wv °n”
momentum transfer (O 3 ¢ (6l < 1.5

We are studying the possibility of addlng a small magnet to
'compensate the bending angle of the bean in the ‘target magnet.
The sps che is ready with its optics. The sandwich counters have

to be built. | : SR

SUPPORT FRCH CER2

Ve would like to use a CERN Butanol polarized target, with‘cryostét and magnet.
A1) analysis will be done at.Saclay, therefcre we do not need any computer

time at CERY.

Figure Coaption : EBxperimental layout.
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