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+ ) _( n- - p SCA'r'mRING AT HIGH ENEHG IES USING A POLAIUZED 

~'AHGET 
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Hocont experimental re.sul to
1

) havCJ shown that it is di.fficul t 

to interpret the high enBrgy (~ 7 GeV/c) "" p scattering at small momentum 

transfers (0.05-{ftl (0.5 (GoV/c)
2

)without the presence of a real part 

in the scattering amplitude, 

In order to have a more complete description of ·the scattering 

ampli.tude, it is essential to know the behaviour of the spin d<opendent 

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

If tho incoming par-t:LcJ.o;::; have spin 0 9 and th<.'i target has 

spin ·k 9 the scattering matrix has the form 

M - a(s,t) + b(s,t) ,;2 • rl (l) 

where a and b are complex :functions o:f the tot:1l 8nergy s and the momentum _, 
transfer t; n is a unit vec·tor perpclndiculGr to tho scat·toring plnne. 

In tho case of ( ,.2·- p) scatteri-ng :froro an unpolarized target 9 

the presence of the spin depundent 

polarization of tho recoil proton, 

-) 

r 
0 

2 ll.to (a* b) 
2 Ia I + 

terra b gives :r:Lsu to a non vanishing _, 
P throu•~ the relation o• t.:.o 

(2) 

·») ( on leave from lnstitut du Hadium, Orsay S. et 0.) Ji'rance. 
n) 
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asymmetry 

relation 

-2-

If tho targe·t ·protons are polarized, the 

in the· ela·stic scn:t-te·:ring ·-:i:-s· re .. lat·ed to 

right-l<"ft 

P l3y the 
0 

( 3) 

where 'P~~ is the target polarization. 

_, + 
We propose to measure P for both n and n , from N5 to -15 

0 

Gev/c, in the monentum transfer :Lnterval fr01:1 -0.090 to -0.500 (GeV/c) 2 , 

using a polarized target. 'rho apparatus will be substantially th<l same 

as recently propos<Jd for a p-p scattering experiment
2
). The only modificat! 

will be an increase of' th0 azimuthal acceptance by a factor of 10, using 

10 horizontal scintillation counters, each sub tending an aziL1uthal angle 

6~v2°, to detect the recoil protons. Another similar set of counters 

will be also used in the scattered n detector, to define tho scattering 

plane. Tho relevant e:x:poriaental quantities which characterize this 

expariment are shown in Table I~ 

The apparatus will measure jl sir.lUltaneously at 8 values 
0 

of' the moi~fmtun transfer t, for a given value of thd incoming beam 

momentum. The absoluta orror obtained on 

It\, and will be in any case <'3%. 
will increase with increasing 

The most important sour-ce of background is quas:i.-elastic 

scattering of the pions on the complex nuclei of the target cryBtal. Such 

background will be recorded and subtracted i.n the way described in 
2) 3) 4)5) ' ref, • According to tho results of other n-p and p-p scatter:cng 

experiments, perforL"Jed at values of t sim:Llo.r to the onus wu propose, 

a factor ~ 4 should be expected for thG :ratio of hydrogen to non

hydrogen events. 

1 



·~ 3·-

MACHINE TIME HEQUBS'f 

Two weeks of parnsj.tic time will b8 n0eded to set up the 
h 

beam rJ.Yld test the detuctorr:;;. If th'.'; bear:! intensity is ~lOJn/P.S. burst, 

two weeks will be necessary to perform tho measurement of P
0 

at 4 

different energies for a given sign of the pion charge. This includes 

runnh1g with a dunmy target. 
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Beai!l. no:me:r:.tun 
(GeV/c) 

5.0 

8.0 

10.0 

12.0 

15 .. 0 

/• .~.lab 
/ \ i~i 
- \....." T[ 

(mrad) 

61 - 146 

39 - 89 

31 - 71 

2" ? - 60 

19 47 

//\ ec.m. 
- TI 

(degrees) 

12 - 28 

9. 5-21.5 

8.5-19 .. 0 

7~5-17.5 

5.3-15.5 

* I'he folloi"iing valuc::s are assv.Led 

Targ~.;t length : 4. 5 cc:. 
~ 

Bean intensity : 10 _.. n/~achine burst 

Aziill1)_th.al 

l day = 3 
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acceptance : 20v 
4 

x 10· machine bursts 

TABLE T 

/\t 
( '/ \ 2 Ge\ c; 

65 - 79 50-265 Q.Q9-0o5 

66-79.5 50-265 0.,09-0.5 

67-79.5 50-265 0.09-0~5 

67o5-8Q 50-265 0.09-0.5 

68 - 80 50-265 0.09-0-5 

Nu:cr;.ber of eveJ.ts elastically scattered 
+'ro...,.. H /<1-ay .:; ~ _,_,...,"" l·nte"'-~ ...... l· A .... -K -'-- 1'-'- ;._2" ..L • ..i. V.c.l.v _ · ;_ \lc;;. .:::..._;, V 

67 500 

58 500 

"' ")0 000 

54 000 

52 000 


