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.. the polarization function i n  n-p scat ter ing,  rn is the beam 

polarization, pa is the proton polarization, and CNN is the 

quanti ty of in te res t .  By reversing cyc l ica l ly  the d i rec t ion  of . . 

t a rge t  polarization, a measured asymmetry i s  obtained, which is 

A t  8 P 180° c.m., P = 0, which s impli f ies  the interpreta t ion.  
nP 

The geometry for  measuring CNN(B) is shown i n  Fig. 1. The 

7-MeV deuteron beam from the Van de Graaff accelerator produces 
' 

neutrons by the ~ ( d , n ) ~ e ~  reaction i n  the 60-psig t r i t ium gas 
$8 

target ,  which,,3-cm long. W'eutrons leaving t h i s  t a rge t  a t  30' 

laboratory angle have 23 MeV energy and polarization + .49 f .06. (2) 

Rotons scattered by the incident neutrons a t  the  angle 8 (lab) P 
a r e  detected i n  a AE and E counter telescope. The AE,E coincidence 

system discriminates against a l l  par t ic les  except protons. With a 
\.- 

5 -microampere deuteron beam, the neutron flux is 10' (ax-.-set)-I , and ' 

the counting ra te ,  for 8 P 0, is  7 counts/sec, of which about 
P 

1 count/sac is  background. 

Rotons  i n  the LMN crys ta l  were polarized t o  an average value 

of .27 * .05 'by the "solid effect .  t1(3) The c rys ta l  was 1.7-mm thick, Md 

had 1.9 cm2 area. Neodymium-143 was subst i tuted for  - 0.29. of the  

lanthanum i n  the crysta l .  The c rys ta l  was placed i n  a rectangular 

microwave cavity, next t o  a 7.6-micron t h i r k  Havar window, through 

which the proton8 passed a f t e r  leaving the crysta l .  The vacuum-tight 
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.. . . - .. . - cavity was filled with 'liquid helium at 1.2°K, and also 

contained a four-turn NMR coil. The coil did not surround the 
, 

crystal, but was located on the back side of a copper vane mounted 

in the center of the cavity, and .oriented parallel to the plane of 

the crystal. ,The purpose of thib configuration was to obtain a 

uniform sampling of the proton spin system by the NMR radio-frequency' 

field.. Mkrowaves were by a Varian-Canada reflex klystron 

VC-104.. Thin wall stainless steel wave guide was used to reduce the 

'heat leak to the helium bath. 150 to 200~milliwatts of microwave 

, power at 54 ~c/sec were delivered to .the. helium bath. Polarization 

was measured by comparing the enhanced proton NMR signal with the 

thermal equilibrium signal, as measured by a Q-meter type NMR 

detector. The approximate 14 kOe magnetic field was modulated 

with a few .tenths oersted at 37 cps, and the rf frequency was swept., 

slowly through the NMR.. The largest sources of fractional error 
* 

.-- 
in the polarization measurement are believed to arise from the 

measurement of the thermal equilibrium signal (lo%), and from 

uncertainty in the electronic amilif ication when comparing signals 

enhanced about.250 times with the thermal equilibrium signals (5%). 

shortly before the conference opened, we made our first runs 

with polarized beam and target.' Numerous other runs had been made 
' 

with an unpolarized beam with the aim of investigating possible sources - 
. of systematic error. ; The measurement we give below was made at 8 c.m. 

i 
1 

= '180' (8 lab - 0°), where detection of the recoil proton alone can be I 
P J 
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made in a clean way, and with good intensity. The value of beam 

polarization was taken to be pl = .49 f ,06. The weighted average 

of two runs gave a result close to zero, namely Cm(1800) a -.OO6 
- .. .. ( ,, 

- h .015. The result is nontrivial since is not constrained to be 

zero at 180°. The value given above is close to the prediction of 

. . the ~amada-~ohns tin potential modef4&hich gives h(180~h -. 008. 
Further measurements of h(B), including other angles, are in progress. 

We gratefully acknowledge the .assistance of Professor Carson 

Jeffries in the design of the polarized target Byatern, and the help 

of Dr. R. B. Perkins in the design of the experiment. 
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. Figure Caption 

Fig. 1. Geometry for measurement of CNN(e) in n-p scattering at 

. . - -  . 
23 MeV. .The scattering plane is vertical. 






