


7,[6L1D is several orders higher than that of a pentavalent chromium complex )

compound ‘in. fully . deuterated propanedlol, which is used in polarised deu—
teron targets at JINR-IHEP (Serpukhov) and LINP (Lem.ngrad) {6, 7| :

E;:perinmhl
- The deuterlde that - was at our disposal has the follow:mg characteris—
tics. It was a grey-blue crysta.lline substance ringed with violet. According )
to the certificate, the mass  percentage of the basic substance was = 98% ‘
with “the: degree ‘of _deuteration 99 a.tomic per cent, the a.tomic percentage

- of the 1ithium-6 isotope was 90.7%.

“The sample to be investigated Was: prepared in the following way
Several milligrams of 6LiD were introduced in a quarts glass ampoule 2 m

-in diameter.  This - procedu.re took place in closed box filled with helium.

Then the ampoule was eva.cuated and soldered The- EPR spectra were recorded

[

opinion, this fact may : indicate that ,there are. . conductance electrons of =

Cour. reagent complied w1th the certified characteristics. _'*

“rin LiD.

by the Varian E—12 spectrometer. Concentrations of paramagnetic centres
were estimated by compa.ring h( H) pa.rameters of the sa.mple under investiga—

“tion and of the reference one. -

In this sample we registered an EPR signal at the nitrogen and room

: vtemperature. At T=77 X -the signal is a single synmetric line with

= 0.5:10° T uts mtenslty being . :.ndependent of - the temperature. In our "

metallic lithium in the sample. Li concentration in the deuterlde can be, o

approx:.mately estimated as 1 ‘IO“6 pa.ramagnetlc centres in a cm3(p c. /cm )
“'Thus 6LiD has orig:ma.l metallic 1ithium impurity, probably in. the

form of colloid pa.rticles. Yet in its mass percentage of the basic substance'

The aim’ of, our work was +to f:md out if it is possible to use ult-ra—- .

violet (UV) 1rrad1a.tion and gas. discharge for generation of F—centres

A 1—hour exposure of a 6LiD sample, prepared in the above ww, to

uv radlation results both in an E‘PR signa.l from Li with H ‘0.5 10—4

and ‘in a wide s:.gnal w1th H=9 10—4T (Fig. 1) The wide signal is easily

~saturated -as. the m1crowave power increases. The signal ‘also disa.ppears

: when the sample is hea.ted to room temperature The intensity of - the narrow .

signal increases w1th the :eradia.tion time while the intensity “of the
w1de one reaches its li.mit quickly. The - concentration ra.tio of F—cent-res -

‘ to conductance electrons,' estinated by the data” of Fig 1, shows that
" the number of F—cent-res produced is about twice as high ‘as ‘the origlnal
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Fig. 1 EPR spectra of 6LiD crystals 1rrad1ated w1th UV at 77 1
a) after 1-hour 1rrad1ation, ' R
b) after heating the irrad1ated sample to room temperature. :

~

Fig. 2 EPR spectra of 6LiD crystals at 77 K after the1r exposure to the )
: gas discharge ‘plasma at 143 K. )

a) 1 hour;

b) 4 hours;
quartz. o
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c) signal from detects of the Dewar flask" e

An ampoule was fixed to a float in a Deraw with liquid m.trogen

“to be in the ‘temperature region T =

: paramagnetlc centres in 6L:lD

N

Bemg not sat1sf1ed with th1s ratlo, we  tried to produce F—centres
by a gas d1scha.rge The ampoules w1th 6L1D evacuated to 10 2 m Hg, were
connected  to  the electrode of a: spa.rk leak detector (model IO 60.010).
enough
145 K. Fig. 2 shows EPR spectra for
a 1-‘our a.nd 4~hour exposure of 6L1J crystals to gas: d1scharge As follows
from . Fig. 2, - there is a noticeable mcrease in the concentrat1on of F-
centres .as the exposure increases from one’ to four. hours. The spectra

recorded ‘are a little distorted by a s1gnal from defects in the Dewar,

flask quart... resulted from UV exper:.ments

Thus, it is shown -that one -can . in pr1n01ple obtaln F—centres, and

- we - hope: that advance in the production technique (change ‘of temperature,’

thorough select1on of crystals, longer ' exposure -.to gas d1scharge) will

allow cons1derably higher concentrat1ons and quant1tat1ve estimation . of

FmaHy we should tike to point out that analysxs of- the works devoted-

. -to . the study of nuclear polarisation in: electron-irradiated 6L1D allows

a ‘conclusion that. magnetic fields of ~ H 2,5 T are required for hlgher
polarisation |1,3;4]." :The recent investigations of ~deuteron polarisation

in deuterated alcohols (propanedml and butanol) at 2.5, 3.5 and 5 T [8]

and . irradiated ammonia at % T |9| showed that higher magnetic: fields re-

quire substa.nces mth concentratlons of paranagnetic centres much  less-

than 6° 1019 p.c. /cm3. Our: prellmmary experiments showed that it is possible -

. “to .obtain the suitable samples by 'exposing 6LiD to the gas d1scharge plasma.
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