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Abstract - The analyzing power for n-p e l a s t i c scat ter ing a t 725 MeV was de
termined by measuring the r a t io of n-p to p-p analyzing powers with 1450 MeV 
polarized deuterons from SATURNE I I and using the p-p analyzing power as r e 
ference. The nucleon polar izat ion in deuterons determined from the asymmetry 
6p p agrees well with the value expected from d i rec t measurement of the deute-
ron beam vector polar iza t ion . 

We have determined the analyzing power for n-p e l a s t i c scat ter ing by measuring simul
taneously p-p and n-p scat ter ing with quasi-free neutrons and protons in the SATURNE 
I I polarized deuteron beam incident on the NN beam l i n e polarimeter. The analyzing 
power Aoo l io(n-p) i s obtained d i rec t ly by multiplying the measured r a t i o e<L / 6 * 
by the known analyzing power AQOn0(p-p)• The method takes advantage of the fact that 
protons and neutrons in polarized deuterons have the same polar iza t ions . The r e s u l 
t ing systematic uncer ta in t ies of Ao o n o(n-p) are essen t ia l ly only those due to the 
uncertainty on A (p-p) . 

J oono r r 

The measurements presented here were carried out with the 1450 MeV polarized deuteron 
beam and are compared with those obtained with the 725 MeV polarized proton beam. 
F i r s t we have studied the counting r a t e s (Fig. 1) and asymmetries (Fig. 2) as func
t ion of A 9 r e c = & - 9COni , • Here 8 i s the angular posit ion of the recoi l arm and 
9 c o n j # i s the conjugate angle for p-p e l a s t i c scat ter ing with respect to the forward 
arm posit ion a t 20.9° . 

Elas t ic p-p (n-p) scat ter ing of quasi free protons (neutrons) are shown in F ig . l b ( c ) . 
We observe prac t ica l ly no difference in the width of the peaks corresponding to 
scat ter ing on hydrogen. The counting ra tes from the carbon target a re essen t ia l ly the 
same for free and quasi-free incident protons but the hydrogen effect for quasi-free 
protons i s only about 2/3 of that for free proton beam. The r e l a t i ve ra tes of hydro
gen and carbon events for quasi-free protons and quasi-free neutrons re f lec t the 
efficiency of 4 to 5 per cent of the neutron de tec tors . 

The measured asymmetries for two opposite beam polar izat ions are shown in Fig. 2 . 
The Figure shows also the asymmetries 6pn , 6fL, and £JL for scat ter ing on free 
target protons, calculated from the normalized CH2 - C difference. In measurements 

Résumé - Le pouvoir d'analyse pour la diffusion n-p é las t ique à 725 MeV a été 
déterminé d 'après la mesure du rapport des pouvoirs d'analyse n-p et p-p avec 
un faisceau de 1450 MeV de deutons polar isés ex t ra i t de SATURNE I I et en u t i 
l i s a n t l e pouvoir d 'analyse p-p comme base. La polar isa t ion des nucléons dans 
l e s deutons déterminée à pa r t i r de l 'asymétr ie p-p est en bon accord avec la 
valeur obtenue d 'après l a mesure d i rec te de la polar isa t ion vec to r i e l l e du 
faisceau de deutons . 
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with incident  proton beam, one expects E t o  be a constant  throughout t h e  e n t i r e  
width of t h e  hydrogen peak. This i s  i n  fag! observed within e r r o r s  (Fig. 2a) . The 
da ta  fir both quasi-free incident  protons and neutrons a r e  cons i s ten t  with in- 
dependence on A0 only a t  Aerec > 0 , whereas a t  Aerec < 0 , €gp is strongly 
decreasing. For etdecthe s t a t i s t i c a l  e r r o r s  i n  t h i s  region a r e  l a r g e  and do not  a l low 
t o  draw any conclusion. 

Fig .  1 - Counting r a t e s  from CH2 and C t a r g e t  f o r  + and - beam pola r iza t ion  s t a t e  a s  
a funct ion of t h e  backward arm posi t ion.  AQreC = 0 is  t h e  conjugate pos i t ion  f o r  
e l a s t i c  p-p s c a t t e r i n g  . The forward arm is a t  20.9' l ab .  
a )  proton beam 
b) and c) deuteron beam 
a )  and b) two charged p a r t i c l e s  detected 
c )  forward neutron and backward charged p a r t i c l e  

Fig. 2a,b,c - Asymmetries ca lcu la ted  from t h e  da ta  shown i n  Figures  l a ,  l b  and l c ,  
respec t ive ly  . 
The d i f f e r e n t  behaviour of tpp and ed a t  AQreC < 0 could be due t o  con t r ibu t ions  t o  
the  hydrogen e f f e c t  from reac t ions  o!Rers than p-p e l a s t i c  s c a t t e r i n g  (e.g. pp - d T+) .  

The r e s u l t s  of t h e  measurements with deuteron beam of 1450 MeV a t  t h r e e  d i f f e r e n t  
forward angles  with t h e  r e c o i l  protons a t  Aerec = 0 a r e  given in Table 1. 

The column 6 g ives  t h e  measured r a t i o  €ip / tip . Using a t  each angle  t h e  known 



va lues  of t h e  analyzing power Aoono(p-p) shown i n  column 7 we obta in  t h e  analyzing 
powers Aoono(n-p) - column 8 - shown i n  Fig. 3 together  with t h e  data  from LAMPF 
(obtained with unpolarized neutron beam and polarized proton t a r g e t ) .  Our r e s u l t s  
agree  well with t h e  LAMPF measurements and con£ i r m  t h e i r  abso lu te  normalization. 

Rom t h e  measured asmmetries ed and t h e  h o r n  analyzing power Aoono (p-p) ,we caleu- 
PP 

d Table 1 - Resul t s  f o r  t h e  r a t i o  E : ~  / L p  and f o r  t h e  analyzing power Aoo,(n-p) . 
The l a s t  column shows t h e  beam nucleon po!arization deduced from these  measurements. 
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Fig. 3 - Resul t s  f o r  t h e  analyzing 
powers of 725 MeV e l a s t i c  n-p 
s c a t t e r i n g  a t  t h r e e  angles. Also 
shown a r e  t h e  LAMPF d a t a  a t  t h e  
same energy and t h e  Saclay-Geneva 
phase s h i f t  a n a l y s i s  p red ic t ions  
f o r  Aoono (n-p) and A oono (P-P) • 

l a t e  the  beam nucleon po la r iza t ion  PB i n  t h e  polarized deuteron beam given in t h e  
l a s t  column of Table 1. 
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( s t a t i s t i c s )  f 0.027 (systematics) .before in jec t ion  . Assuming a  D wave contr ibut ion 
of 0.064 f 0.006 and no F e m i  momentum cu t  i n  t h e  deuteron wave funct ion one pred ic t s  
a  nucleon po la r iza t ion  of 0.589 t 0.027 i n  excel lent  agreement wlth our va lue  of PB . 
The r e s u l t  i s  cons i s ten t  with no depolar izat ion during deuteron accelerat ion.  The 
agreement checks our assumpion t h a t  t h e  same analyzing power Aoono(p-p) describes t h e  
asymmetry f o r  e l e s t i c  sca t te r ing  of f r e e  protons and of protons i n  deuterons. 

The present  experiment a l s o  y i e l d s  "inclusive" asymmetries with only one charged or  
neu t ra l  p a r t i c l e  detected. 


