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ABSTRACT. -

The 7Li+d reaction was analized by detection of the bidimen-
sional spectra of the exit a-particles at Eq=0,8 MeV and 1. 2 MeV,

The a-n complexes produced in the reaction seem polarized,
as at other energies. A comparison is made between the asymmetry in
the angular a-a correlations and the asymmetry produced in the n-a
scattering with polarized neutrons, f

1. - INTRODUCTION. -

In a first paper on the 7Li+d reaction‘l) we suggested a me-
thod of analysis of the bidimensional spectra of the reaction, with the
transformation to systems of the relative coordinates (RCS) of the three
outgoing particles,

A second paper(z) reported the experimental results at Ed =
= 1. 0 MeV treated with the method. The data at that energy were consi-
stent with the hypothesis that the @-n complex appearing in the reaction
were polarized. The asymmetry in the emission of the a-particle from
that complex could be put in connection, though in a first approximation,
with the analysing power of the n-a scattering and the polarization of
the -1t complex(z).

To study the dependence of the polarization of the a-n com-
plex from the incident energy we did other experiments at £4=0. 8 MeV
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and E4q=1.2 MeV., The collection of the experimental data was performed
as explained in the cited references{l,2), The resulis are reported in the
subsequent sections,

9. - EXPERIMENTAL RESULTS. -

The first detector was placed at 81 =88, 4° and (f; =0°, the se
cond one was allowed to rotate between 85 =30° and 02 =110° at @, = 1800,

Fig. 1 reports the angular correlations of the two a-particles
from the Litd = 2a +n reaction in the laboratory system (L.S) at E4=10. 8
MeV and Eq=1.2 MeV. Figs, 2 and 3 report the number dN/ds of counts
per unit length of kinematic curve in the LS at the various 0, angles at
Ed=0.8 MeV and 1.2 MeV respectively, The abhsolute values of the cross
sections were obtained by the method reported in ref, (2). The errorsare
about 15% on the absolute values. The error bars in the figures refer on
ly to the statistical errors,

The data obtained after the transformation to the RCS and the
rough correction for the identity of the ¢-particles (see refs. (1) and (2))
are reported in Figs, 4 and 5 for E4=0. 8 MeV in the form respectively
of the a-n internal energy spectra and of the angular correlations betwe
en the a-n complex and the decaying particles. The data at E5=1.2 MeV
are reported in the same forms in Figs, 6 and 7. The RCS energies and
angles are those defined in ref, (1).

The symmetrized angular correlation o ( )—i‘a (0,0)+0(0,m) ]/
is reported in Figs. 8 and 9 and the corresponding A(6)=[0(0, 0)-a(0,7)] /
/[6(0,0)+¢(6,7)] is Figs,10 and 11 for E4=0.8 MeV and 1.2 MeV.,

As one can see, the qualitative features of the reaction are
similar to those shown at Eq=1.0 MeV(2),

3. - DISCUSSIONS AND CONCLUSIONS, -

In the rough hypothesis(2) that the asymmetry A(8) is simply
connected to the polarization P, _n of the produced a-n complex and to
the analysing power of the n-a scattering Pp(8) by the formula

(1) ' A(®) = Py_p (-Py(- 0))

the form of the asymmetry is independent from the energy of the bombar
ding particle, since P,(6) depends only from the internal energy Ej_3 of
the a-n complex.

Figs, 10 and 11 report the A(8) curves computed by means of

eq. (1), The values of P, _n are obtained fitting the curves by the least
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FIG. 1 - Integral a-a angular correlations in the LS for the

TLi+d —> 2 a+n reaction at E4=0. 8 MeV and Eq=1. 2 MeV.

Ed-08MeV  1),=884°
T T | I

1 T v I )
poen 30 . . .
3 20 G 30r9,=02°
F 50F 9,-70° 1 20} .
o 10- 4
& o 1 W A 10 .
G 30 3,=78° I
0 " y 2= T t 1
E 20 I .
= 200 L - ] s0p9;=88 -
o
% 10+ — L0k =‘, T t = 401 1
% '32:714
p N et 308 1 y
':)O 20: ,32=66 = 20k B 201 o

10F 1 10+ - 10F .

L 1 1 1 1 ] L 1 X

5 10 15 S(MeV) 5 10 155(MeV) 5 10 155(MeV)
FIG. 2 - Distribution of counts along the kinematic curves in the

LS for E4=0. 8 MeV, 6,=88.4°, #o~(;=180° and various 8.

4 6 0
e ..J



o
Ed=12MeV ;=884
N P T i TT—r—y
z 9,=70° 201 9,-84° . 9,=92°
= 20+ i 4
e 10+ s
v 40r . . 10 e
b} !
9,=88°
*E-E‘.. 20F 4 oF - 2
= 4 : ‘ 401 .
S ! 3 l'.rz.' 30t B
) ey sob 1
-D .
3 20 = { 20p {1 27 T
he)
10+ W 10+ - 10+ el
1
571615 S(MeV) 51015 S(MeV) 510 15 S(Mev)
PIG.3 - As Fig. 2. at Ed=1. 2 MeV,
Ed=08MeV
TR 2 ] Ed=08MeV
- - AR TR AL L T LR O L L At T e S
15k Ye=90"10" 1 Dre=90°+10" ] E,.;~(0940.3)MeV Epsistiatey
3 P=0" + Doz 0* & B | ] T
s { z £ 4 o~ L i i R L 4
= { T } 1 ; L "I % } -
% I T R % i |
= 1+ - - L L ]
- 5 ; ' ¢
: L 1 _ , )
3 H L .4 i S f + { iy
T - + 4 1 z L3 i | P i Y o
& ' i 1 [l B
. - 1 - A
T S + : 1 El T K ;
£ 5 i f = L K,
% I SITHE B i ] A e i o i o il ke
g [ I { 2 Ej.,=(03200MeV | Ejp=(@5:QIMeV |
© ™
2070 T ] i
px e e e —t—t——+—+ 1] - T E
c i 1 1 i~ | 118 .
T F + 1 i ‘Y
! b -
o T . ] % t §' i “
{; 5t e =010 T J,2180°210° o L i & ;-
-5 :‘h ;0 ] o i | { K |
Ll 1] A
[ T 1 - 1 'K 4 { -
L ' ] - . ot t
! S YR NS TR BT 1 bt T ir il BT | 1 s ) e [ | (e I e PR |
1 2 3 4 5 6 I 9 A2 HK B -150 -90 -30 +30 <90 +150 -150 -90 -30 +30 +90 +150
t Ej_3(MeV) %rel

FIG. 4 - Internal energy spectra
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FIG. 5 - Angular correlations of
the decaying a-particles from
the a-n complex with respect to
the a@-n centre of mass motion
at £4=0. 8 MeV.



Ed=1Z2MeV

g R Ed=12MeV
Q2 il ---v|||v1'|qr'flli'l'_T
B Jre=90110° L Fre(=90°210° | - Ej.3=(0.9+0.3)MeV E;.=(2521,3) MeV
— i D=0 i Ppey=180° y % I i
5 [ i | = I I ]
L 100 T 1 % 10} |4| 1 !
n A - o Y
o i o [ K i
J L 1 . 2]
* { i { J Nk i 1 1 r ' | n
o g el | ' i
n - ki i 1 E Fu L] L i Hea vy o
a2 sot- e b < = s i
E 1 7 i, 0 ST K 7
- . B T e e
S |:| by i i T Ej.3=(0.3:QI)MeV Ej.,=(05:01)MeV
™ b [ - T I
aro T l ©
] i S i e B o [ - .
B 1 1 gm— . -+ .
a L Jpel=0"10° ] Brel=180°410° T ok i |
o - & * '
~. 5 |k i t 4
b b, 3 1 4 4 f f :
o Ly LAy ] - Ve o b
-+ " - . 'll{”i"" i,' ‘_
] 4 ( - RN ] bas "
d v ow v i e b ey VRS P e RN | T SY 8 19 | (35 S0 O (IS [ 0 |
2 3 4 5 6 12 3 4 5 6 -150 90 -30 30 950 150 450 90 -30 30 20 15C
Ej_{MeV) 5 Vrel
FIG.6 - As I'ig, 4 at Eg=1. 2 MeV. FIG. 7 - As Fig, 5 at Eg=1. 2 MeV.,
Ed=12MeV ‘
— T T ——T—TT Ed=08MeV
T T T T T T T T T T
i Ej_3=(0.92(13)MeV 1 Ei_3=(2.5!1.3)MeV i r Ej_az(OB:OJ)MeV _ Ei_3=(2.5:l_3}MeV
1.5 -+ - 1.5 " o
= i 1 h :
E 4
EI -+
o I
o -] -~
[T T
I T
¢ - 7
~z : i ‘o
= i i y B
o] ()
o i ] w
- i § 0
g B &
%o ettt —f ———t— R
W r E; ,=(03:0)MeV T E; ,=(05:01)MeV o
o 1 13 L 1-3 o e
=Y ! 1
" I &
he] g
i
%T
o
o

i AF
! E ot ]
—‘——"L"L"‘l_'%“—( ¢©

- G(@)al+0245ent O £ 4 |
1 1 1 1 i 1L 1 1 L A i 1 1 i 1 1 1
30 60 90 120 150 30 60 90 120 150 ‘ 30 60 90 120 150 30 60 90 120 150

rel

rel

FIG. 8 - Simmetrized angular corre  FIG.9 - As Fig. 8 at Eg=1.2 MeV.
lations in the RCS at E4=0. 8 MeV,

{.8 "



Ed=08MseV

5l Ejy=(09:03)Mev
4} Py=+0132005

E,4=(25413)MeV
Py=+035:008

I '}
DW= 0 =N W,
- ',
Ai
y —

3 —t i b bt

42 | E.,=03:0mMev E,,=(05201)MeV

<] r=-0402014 1 P=-025:015 ]
B} | 1 ,
s} i\ ]
4k I i | ]
: 1
.2r I T { 1
e LN L 1 N

t —— i + T+ —

-1f I || |

& e
N WoN
T

FIG. 10 - Asymmetry in the angular

3680 90 120 150

rel

1 1
3060 80 720 150

correlations for various internal e-
nergies of the @-n systems at E4=
=0.8 MeV. The curves are compu-
ted under the hypothesis of an elastic
scattering of polarized neutrons on
4He. The values of P,_n give the po
larization of the decaying a-n sy-

stems.

Ed=12MeV
| E,(03:03MeV TREV N
b By _n=+0252006 Ry 4=+042009 4

0 1

sl E=(03:0NMev 1 Epe(05:01Mev ]
7} Fon=-091-08, + Py.n=055¢015 .
o ti I ]
st 1 i N T |
KA ! + { ' I ]
3F - 1
Al [ P\ ]
b g
0 ~— + t t t 1 t } t $
1l 1)
-2t + 1
< Fi 4
-4} 4 ]
1 1 L 1 1 g it 1 AL
30 60 90 120 150 30 60 90 120 15
rel

Ed=0.8MeV Ed=1.0MeV Ed=1.2 MeV
Ilo’_ T T T T i T T T T & T T T T ]
05+ -L E T -
—— [ —— [,
o |+
T p—tmt  — e :
G
a®.os}] +1 { -
<A O [ 1 1 1 1 T 1 1 1 1 -:} ) 1 1 1 ]
1 2 3 & Y 2 3 4 I
E j_3(Mev)

FIG. 12 - Polarization of the a-n systems vs,
internal energy Ej_3 at various incident deute
ron energies,

A

A

" r

o
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square method. The fit is as good as at Eg=1.0 IVICV(Z).

Taking into account the data obtained also at that energy,
Fig. 12 reports the values of P, _j, at the various deuteron energies.

As is seen, the trend of the polarization of the a@-n complex
so deduced depends slightly from the incident energy in the explored ran
ge.
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