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In an effort to produce highly polarized beta-unstable nuclei for low-energy tests of 
the standard model of weak interactions, we have investigated the polarization transfer 
coefficient KyY' for the l2 c(p',l2G)n reaction. This work is an extension of work done earlier 
at PSI.' Results from the 72 MeV PSI experiment yielded Kf of about half the value of 
=2/3 predicted by dist orted-wave calculations. These calculations use a simple isovector 
spin-flip model for the reaction. Our experiment, E-351, measured Ki' at proton energies 
higher than those attainable at the PSI injector cyclotron. At these higher energies, the 
isovector spin-flip strength for this reaction is optimized. 

The experiment used a vertically polarized proton beam. The beam was alternately 
on for 16 ms to activate the target, then off for 30 ms to collect a beta spectrum. Every 
30 s the proton polarization was reversed. We observed the asymmetry in the number of 
beta particles emitted parallel vs. anti-parallel to the proton polarization direction. This 
asymmetry is due to the parity violation in the weak interaction and it is proportional to 
the l2 N nuclear polarization. 

The targets were 50 carbon foils with 200 pg/cm2 aluminum backings evapo- 
rated onto them. Approximately half of the 12N recoils out of the carbon and implants in 
the aluminum, which is known to maintain the 12N polarization. The targets were located 
within a magnetic field of 0.18 T. The detector setup consisted of two AE-E scintillator 
telescopes, one above the target and one below the target. 

At  the energies of 120 and 150 MeV, we see a substantial increase in background 
compared to the measurement at 72 MeV. This background is long-lived and is most 
likely 'Li and 'B produced in reactions on the carbon and aluminum. There was also a 
short-lived background with a mean life of roughly 2 ms. We suspect this background is 
related to neutrons diffusing out of the beam dump after each activation. This background 
complicates the extraction of the 12N asymmetry because the nuclear lifetime of the 12N 
is about 16 ms. Our analysis extracts the information by a X2 minimization to the data 
allowing for a short-lived unpolarized background component, a polarized 12N component, 
and an unpolarized long-lived background component. 
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Figure 1. Shown is the asymmetry for beta particles above about 4 MeV. The asymmetry 
at small times is dominated by unpolarized, short-lived background. At large times, the 
12N has decayed and the unpolarized, long-lived background dominates. The smooth curve 
through the data is the fit to the data from the analysis. Also shown is the "N component 
of the asymmetry extracted from the fit. The slope of the 12N component is due to the 
relaxation of the nuclear spin with time. 

The asymmetry as a function of time during the measurement portion of the cycle 
is shown in Fig. 1. For both 120 and 150 MeV, we measured the same asymmetry. The 
combined data yield Ki1=0.350f 0.035, which is consistent with the PSI value at 72 MeV. 
These numbers are actually only lower bounds on Kit  because there is always the possibility 
that the 12N undergoes some depolarization on stopping. 
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