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———o——.. _.POSSIBILITY OF BUILDING A POLARIZED TARGET OF 6L10 e e

I £ Roinel ~—~ ~—~ ~—~ ~—~—— /= &/ —moommem
_____ DPh-G/SRM, CEN Saclay, BP n°2 - 91190 Gif-sur-Yvette, France

_ LID has been proposed[ _J as a promisirg material for polarized tar-
'-gets, because of its high content of polarizable nucleons. As far as the
-nuclear spin polarization is concerned, the ground state of 6Li can be

' . ' 6Li n 2D +. aHe

:so that 6L1D appears in fact as two deuterons (both polar1zab1e) .and _one .
4He (w1th no sp1n) This hlgh dens1ty of dcuteron, or "effective deuteror”

S (1023 per cm 3)-is partxcularly interesting when one needs a target "of “po-
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_lar1~ed neutrons : since free neutrons do not exist in matter, one his to
- resort to polarized deuterons (the deuteron is a weakly bound structure
wich .can be.described with-a reasonable accuracy as a neutron and a pro--+
ton with parallel spins and no orbital moment). Let us remark that 6LiD
- ¢an make also a suitable target of polarized protons, and more generally

o of polarized nucleons,-for all cases where it is not harmful to have pro-
> tons and neutrons simultaneously polarized. Furthermore, some experience _
= has bein ‘acquired during the past five years in polarizing 7LiF 3) and ~
ot TLinls

-which-are chem1ca11y very near. Roughly speaklng, one could hope
for a polarization of 6L1 in 6L1D comparable to that, of 11 in L1H i.e.

6f"the order of 80%.
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5 ! As a test, a small sample of 6L1D was prepared and polarlzed us1ng

the -same thhn1ques as “in [4]). These include : ° T P ;
‘—-l) Creatxon of F-centfrs by irradiation with 3MeV electrons, in a cold
loops using liquid Argon 5]._The conditions of the irradiation were :.—
: P : S

| ' _incident current : lOuA/cm __._.__ﬁ.__;__l__%__;__ﬂ

energy 2. 3Mev ... —_——
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; bodod ' ’ | duratxon. 1. hour. _.___ . ! f

The resu1t1ng dose recelved amounts to 2XlOl?e£/cm2 and the concen-t
trat1on of F-centers is 1.3x10!% 3. : : P S
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'? ! The result obtaxned is a polarxzataon of _L1 and 2D ruclei of about

7 707%, which proves the potential worth of OLiD as a polarized target mate-

- r1al -Let us examine now the three outstanding problems that have to be —

< solved for bu11d1ng an operational target.
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1o MAGNETIC FIELD, mmomm e e o mm o s i ot e
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The field of 6.5 Tesla was obtained with a h1gh homogenexby, split-
.pair superconducting magnet built for neutron diffraction studies of nu-

fczfer antiferromagnetism“6 . We have also used a 2.5 Tesla e}eg;romagneg,_

2) _Dynamic nuclear polarization in_a magnetic field of 6.5 Tesla, us1ng
4 a 182" GHz carc1notron and a d11ut10n refr1gerator. |
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in uh1ch case_the nuclear polat1zat1on obtained was of only 40Z. In the
present "state of the art',one must choose between large access and high

. polarization. — -——— - - - - - - - e m e

. 2. POLARIZATION TIME.

The 11m1t1ng polar1zat1ons were obta1ned in atime of 20 to 40 hours

.which is appreciably longer than in standard target materials, and may

"be inconvenient. - The poss1b111ty of reversing the polarizaticn by the -
~ NMR technlque of "fast passage’ was tested and found to be unsatisfactory
" (yield of 75Z only, at 2.5 Tesla “and 50mK). For fast reversal of the po-"~
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larization the only possibilities lef: are : either a double target with
oppos1te polar1zat1ons, or a cnnsiderablie improvement 1n the sample pre-
paration, to shorten the polar1:at1on times. T T
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3 SIZE OF THE SAMPLE

Ihe~d1mens1ons_ofrthe sample (which is composed of sintered mate—_ _

- rial) were 5%5x0.5mm. The maximum .hickness is limited to atout Imm be-
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= cause of ‘the-small penetration of the 3MeV eiectrons, and also the neces-

'sity of cooling efficiently the sample during the DNP. A _large target __
such as those used in high energy experiments should then be realized by
‘piling up a-large number of small samples, each one being irradiated se- -

" 'paratcly with 3MeV electrons. It is thus absolutely necessary to_improve_

the reproeuc1b111ty of the irradiaticn (which is not very sat1sfactory
at present)i This-is- be11eved to depend upon a better control of the tem-

-.i : In conclus1on 6L1D has proven co be a possible choice for a pola-

Tized target material. A large amount of development work still remains .
‘to-be done,-and this lies now in the hands of high energy and target de- -
velopment physrt1sts if they consider that the advantages of _L19“ye£r§nt

the effort.” T T T , . !
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-— —Polarizations exceeding 70% for the nuclear spins of lithium and - -
deuterium have been obtained in a smzll sample of 6LiD. These results
make OLiD a polarized target material which outperforms all others tried ~
so far. We outline briefly the problems that have to be solved for buil-_
ding an operational target.
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