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Polarized Triton Scattering from 26Mg, 27a1
and 28si at 17 Mev*

R. A. Harde'.opt, Ronald E. Brown, F. D. Correll, and G. G. Ohlgen
Los Alamos Scientific Laboratory, Los Alamos, NM 87545 USA

P. Schwandt
Indiana University, Bloomington, IN &474(.1 USA

We have measured differential-cross-section and analyzing-power
angular distributions for 17 MeV tritons elastically scattered from
targets of 26Mg, 27A1, and 28si in the anguler range 20° to
1600, The experiment was performed at the Los Alamos Scientific
Laboratory Van de Graaff facility using the Lamb-shift polarized
triton sourcel and the supercube? gcattering chamber. A pair
of detector telescopes with angular resolutions of #+ 0.4 detect-
ed the reactinn products, with mass identification and storage per-
formed by an on-line computer. The triton beam intensity available
at the carget was about 70 nA with a or———"——
polarization of 0.77. The tarpel 2pq
thicknessus were about 3 mg/cmz,
although thinner targets were uscd
tor the 27A1 forward-angle data.

We recently completed a studyd <
of the triton optical model (UM) for
targets with masses in the range 40

< A < 208. The present  purposc

was to cxtend that study to somewhal

lighter nuclei. In addition, we o L o]
wanted to obtain OM  parameters in tOOOA_A

this lighter mass ranpe for reaction
calculations and for comparison with

the resrults of polarized e 0Ioo
(helion) scattering.% The polar- ¥ .“'/
ized triton data are shown in Figs. &
1-3 along with curves from the OM oo
calculations. \

Of the 3 nuclei atudied, the ooy 80 120 1Bc
"OMp  data  showed  the most  repular G o ey
pattern of oscillations in bhoth the Fip. 1. Analyzing powers
differentianl cross=section and ana- Ay and ditterential croun-
lyzing power distributions, and most wect fons 6/, (ratto=to-
¢! our calculation efforts attemptuu Rutherford) for 17 MeV
to fit these data. Although the fit tritoy elast le seattering
in acceptable for the cross sections, {rom 'hMg. The curves are
it is only marginal for the [olar- from OM calculationy using
ization data, a featurce that we have the pavameters in Table 1.
also noted in Mher polarized

*Work euppuruzc—l'.h_y the LS. Department ol kneypy.
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Fig. 2. Triton elastic Fig, 3. Triton elastic

scattering  from 27a1  at
17 Mev. See capltion to
Fig. 1. The curves are
from OM calculations using
the 25Mp parametoers.

scattering from 28gj at
17 MeV. See¢  caption to
Fiy. 1. The curves are
from OM calculations using
the 2"Ng paramcters.

triton studics.  The anelyzing powrr data seem to provide a sevire
test of the applicalility ol the OM in this mats and cenergy range
and thus constrain the accepltable pavameters more than do the crors
sectien data alone. The curves shown with the 27A1 (Fig. 2) and
ZBsi (Fig. 3) date use the same paramet s found for the 26Mg
data. Althouph some additional waleulatices were made for these
nuclel, no sipgniticant improvement could be achieved in the fits.

It can be noted for all ol the crosscsection distributions that
a departare from the OM calculalions pecurs gt backward anplus,
past 19%Y  for 2"Mp', and  past 100V jor 27,1 anu 7851, In
the latter cases, the analyzing power magnitudes mie also reduccea,
pninlinr, to the impnrl.’im‘v of ¢compound puclear contitbhutions to the
geattering In this angular raape, A Hnusev=Feshbach  componnd-
elastic contribetion was added to the 20Mp cqleulation, impeoving
the cross-scction fit npear 1509, but the oveorall jmprovement was
slight. We could find no combination of pacameters that  give a
ratisfactory it to the middle=anple analyzing, power data o
ﬂ'blg while maintaining  a  pood  yepresentation ol the  cross
nect ions,

Table 1 pives the OM parameters for the curves ghown in the
fipures alonp, with parameters reported by the Birmivpham p_ruup"



TABLE 1. Optical model parameters found in the present study for
26Mg(t,t) and from Ref. &4 for 26Mg(3He,3He). Well depths are
in MeV and other parameters are in fm.

\ r a W r a v r a
0 o o v w w Xe) [-1¢] S0

Triton 160 1.16 0.71 28.0 1.38 0.92 14.5 1.04 0.25

Helion 160 1.12 0.68 31.7 1.37 0.95 7.2 0.96 0.25

for helion scattering at 33.4 McV. In spite ol the energy
difference in the two data sets and the fact that the helion
polarization data extend only to 770, the parameter agreement is
quite good. his is the first casc we have studied with polarized
tritons in which there is clcar evidence for & small spin-orbit
radius, a featurc often noted in the analyses ol helion data. The
real volumc integral per nucleon for the triton potential is about
495 MeV Im3, which is in the samc family as the heavier puclul we
have studiced.3 Althougli a real poteutial radius ot 1.16 fm
resulted trom the aulomatic scarches carrivd out, a radius of 1.70
fm, &8s used in Ref. 3, gives arn equally goou fit if Vg, is
decrcased to 153 MeV, maintaining roughly the same volume integral.

The spin-orbil well depth of 14.5 MeV is higher than the aver-
age of 6 McV found for heavier nuclei, and much higher than the
folding-model prediction of about 2.5 MeV. In the present study,
the analyzing-power fit is not good enouph to warrant a firm con-
clusion, buvt the result does support our earlicer indicitions3s?
that there is :zomething wrong wilh the assumptions ol the simple
folding-modcl.
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