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The vector polarization of 13.6-MeV deuterons elastically scattered by Ta was investigated. 
The ( d, p) reaction on N14 was used as the analyzer. Within the limits of statistical error, 
the left-right proton asymmetry measured for the angular interval in the first scattering be­
tween 30° and 90° is zero. 

IN view of the fact that the deuteron spin is equal 
to unity, the description of the polarization of deu­
terons includes vector and tensor parts. The cross 
section for the second elastic scattering of deu­
terons is described by the following expression:[!] 

where a0 is the elastic scattering cross section 
for unpolarized deuterons, Tij are the components 
of the spin tensor and ( Tij) are their mathemati­
cal expectations, and q; is the angle between the 
planes of the first and second scatterings. The 
angles and energies of the deuterons in the first 
and second scatterings are taken to be the same. 

In a single experiment on double scattering the 
quantities ( T21 ) 2 and ( T 11 ) 2 cannot be separated 
and it is necessary to carry out additional experi­
ments. When it is possible to neglect the spin­
orbit interaction, the vector part of the polariza­
tion Pd can be found from measurement of the 
right-left asymmetry in the stripping reaction: 12] 
a= a 0 ( 1 + 3PpPd)· 

In order to measure the asymmetry in the 
stripping reaction, we constructed an arrangement 
consisting of a scattering chamber, two double­
crystal scintillation spectrometers, and electronic 
circuits. The deuterons of energy 13.6-MeV were 
scattered elastically on a tantalum target, im­
pinged on a dicyandiamide ( C2H4N4 ) target, and 
produced the reaction N14 ( d, p) N15 • Protons cor­
responding to the ground state of N15 were re­
corded by the double-crystal spectrometers lo­
cated at ±20° relative to the direction of the 
scattered beam. Pulses from the first and second 
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crystals [ 0.8 and 1.4 mm Csi ( Tl )] , after ampli­
fication and clipping, were fed to a gating circuit 
and then to a multichannel pulse-height analyzer. 
To take into account any spurious asymmetry, the 
measurements were carried out to the left and to 
the right of the primary deuteron beam. 

The measured asymmetry, as is seen from the 
figure, is small and does not exceed the limits of 
statistical error in the range of angles for the 
first scattering 81 = 30-90°. The absence of an 
asymmetry for the angles 81 ::::: 50° is in agree­
ment with the results of a previous experiment [3] 

in which the behavior of the differential cross sec­
tion for elastic scattering of deuterons by heavy 
nuclei at these angles could be accounted for sim­
ply by Rutherford scattering and the electric 
splitting of the deuterons. The absence of an 
asymmetry at large angles ( e1 ::::: 70°) can be con­
nected both with the small value of the vector 
polarization of the deuterons in scattering on Ta 
and with the small value of the proton polarization 
in the reaction N14 ( d, p) N15 (ground state). No 
experimental data on the latter appear in the liter­
ature. Further, along with the study of the asym-

906 



MEASUREMENT OF ASYMMETRY IN THE N 14 (d, p)N 15 REACTION 907 

metry in stripping reactions for deuterons scat­
tered by other nuclei, it is suggested that meas­
urements be made of the asymmetry in double 
elastic scattering of deuterons for the complete 
determination of the polarization. 
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