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Llthlum-б deuterlde T i D aa a target material with polarised deuterons 
1B of great Interest for carrying out Investigations in elementary particles 
physios. 

Among the advantages of a ^ID-based target is first of all a high 
deuterium content. The fact that besides deuterons there are polarized 
lithium-6 and llthiun-7 nuolel Is almost aa Important. There is a?ways 
a small amount of llthium-7 in 6L1D. Besides, the magnetic moments of 
Li and D are much about the same and the spin of both nuclei is 1, which 

allows practically equal polarisation of these nuclei. If we see the ground 
state of Li as Jfe+D or as 'TJe+'Tl, then, as predicted by A.Abragam |l|, 
the ratio of the polarised neutrons to the total number of neutrons in 
the target (which Is one of the basic target parameters) is 0.5, i.e. the 
martial» for the materials ever used In polarised targets. 

Crystals of have a simple cubic lattice without quadrupole 
effects, and the deuteron magnetic resonance (DMR) signal is a single 
peak, unlike the one from deuterated alcohols, which have a double M R 
signal with wings. Narrowness of the DMR signal makes it possible to measure 
its area at the thermal equilibrium and allows direct calibration of deu
teron polarisation |4|. 

Up to now the paramagnetic admixtures, which are necessary for pola
rising nuclei In 6L1D, have been point-like defecta produced by exposing 
deuterlde to high-energy electrons |1-t-|. 

The first experiments with LID were carried out in 1978 |l|. It 
was pointed out there that irradiated LiD had a more narrow electron 
paramagnetic resonance (EFR) signal than lithium hydride U H |2|. Since 
the EPR line width depends on interaction between electrons and nuclear 
spins and is proportional to the spin temperature, one should expect higher 
nuclear polarisation In LIS than in LiH. Experiment proved this assumption. 
Polarisation of and D nuclei achieved in a LiD sample (5x5x0.5 mm) 
in the magnetic field H - 6.5 T was 70% |1,3I• The authors believe F-centres 
to result from Irradiation. 

How there Is only one operational target based on Irradiated LiC 
|5|. In Russian laboratories Irradiated LiD is not used. Yet, there is 
great interest In targets beoause of their above-mentioned properties 
and high resistance to irradiation with accelerated particles in scattering 
experiments. The radiation resistance of a target based on irradiated 
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LiD is several orders higher than that of a pentavalent chromium complex 
compound in fully deuterated propanediol, which is used in polarised deu-
teron targets at JBIR-EffiP (Serpukhov) and LINP (Leningrad) |6,7|. 

KipertMntal 
The deuteride that was at our disposal has the following characteris

tics. It was a grey-blue crystalline substance ringed with violet. According 
to the certificate, the mass percentage of the basic substance was 98X 
with the degree of deuteration 99 atomic per cent, the atomic percentage 
of the lithium-6 isotope was 90-7%. 

The sample to be investigated was prepared in the following way. 
Several milligrams of LiD were introduced in a quarts glass ampoule 2 nm 
in diameter. This procedure took place in closed box filled with helium. 
Then the ampoule was evacuated and soldered. The EPR spectra were recorded 
by the Varian E-12 spectrometer. Concentrations of paramagnetic centres 
were estimated by comparing h( H) parameters of the sample under investiga
tion and of the reference one. 

In this sample we registered an EPR signal at the nitrogen and room 
temperature. At T=77 К the signal is a single symmetric line with H = 
= 0.5-'0 T, its intensity being independent of the temperature. In our 
opinion, this fact may indicate that there are conductance electrons of 
metallic lithium in the sample. Li concentration in the deuteride can be 
approximately estimated as V ' O paramagnetic centres in a яЛр.с./еш 3). 

Thus, LiD has original metallic lithium impurity, probably in the 
form of colloid particles. Yet, in its mass percentage of the basic substance 
our reagent complied with the certified characteristics. 

The aim of our work was to find out if it is possible to use ultra
violet (UV) irradiation and gas discharge for generation of F-centres 
in 6LiD. 

A 1-hour exposure of a LiD sample, prepared in the above way, to 
UV radiation results both in an EPR signal from Li with H = 0.5"10 T 
and in a wide signal with H = 9*10 T (Fig. 1). The wide signal ie easily 
saturated as the microwave power increases. The signal also disappears 
when the sample is heated to room temperature. The intensity of the narrow 
signal increases with the irradiation time while the intensity of the 
wide one reaches its limit quickly. The concentration ratio of F-centres 
to conductance electrons, estimated by the data of Fig. 1, shows that 
the number of F-centres produced is about twice as high as the original 
number of conductance electrons. 
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Fig. 1. EPR spectra of LiD crystals irradiated with UV at 77 K. 
a) after 1-hour irradiation; 
b) after heating the irradiated sample to room temperature. 

Fig. 2. EPR spectra of crystals at 77 К after their exposure to the 
gas discharge plasma at 143 K. 
a) 1 hour; b) 4 hours; c) signal from detects of the Dewar flask 

quartz. 

4 



Being not satisfied with this ratio, we tried to produce F-centres 
by a gas discharge. The ampoules with LiD, evacuated to 10 nm Hg, were 
connected to the electrode of a spark leak detector (model 10 60.010). 
An ampoule was fixed to a float in a Deraw with liquid nitrogen enough 
to be in the temperature region T = 145 K. Fig. 2 shows EPR spectra for 
,i 1-'our and 4-hour exposure of LiD crystals to gas discharge. As follows 
from Fig. 2, there is a noticeable increase in the concentration of F-
centres as the exposure increases from one to four hours. The spectra 
recorded are a little distorted by a signal from defects in the Dewar 
flask quartz resulted from UV experiments. 

Thus, it is shown that one can in principle obtain F-centres, and 
we hope that advance in the production technique (change of temperature, 
thorough selection of crystals, longer exposure to gas discharge) will 
allow considerably higher concentrations and quantitative estimation of 
paramagnetic centres in LiD. 

Finally.we should like to point out that analysis of the works devoted 
to the study of nuclear polarisation in electron-irradiated LiD allows 
a conclusion that magnetic fields of H >• 5 T are required for higher 
polarisation |1,3,4|. The recent investigations of deuteron polarisation 
in deuterated alcohols (propanediol and butanol) at 2.5, 3.5 and 5 T |81 
and irradiated ammonia at 5 T |9| showed that higher magnetic fields re
quire substances with concentrations of paramagnetic centres much less 

14 3 than 6'10 p.e./cm . Our preliminary experiments showed that it is possible 
to obtain the suitable samples by exposing LiD to the gas discharge plasma. 
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Бунятова Э.И., Бубнов Н.Н., Солодовников С П . Е1 -91 -484 
О возможности использования дейтерида лития,-6, 
облученного плазмой газового разряда, 
в мишени с поляризованными ядрами дейтерия и лития 

Для исследований в физике элементарных частиц представляет боль
шой интерес мишень с поляризованными ядрами на основе облученного 
дейтерида лития-6. До сих пор для генерации F-центров в U D использо
вали электроны высоких энергий. В настоящей работе показана принципи
альная возможность использовать для генерации F-центров облучение 
* LiD ультрафиолетовым светом и плазмой газового разряда. Оба вида об
лучения приводят к появлению в 6 LiO сигналов электронного парамагнит
ного резонанса от электронов проводимости лития и F-центров. Представ
ляется возможным получение необходимых для мишени образцов при об
лучении 6 LiD плазмой газового разряда. 

Работа выполнена в Лаборатории ядерных проблем ОИЯИ. 

Препринт Объединенного института ядерных исследований. Дубна 1991 

Bunyatova E.I., Bubnov N.N., Solodovnikov S.P. E1-91-484 
On the Possibility of Using Lithium-6 Deuteride, 
Irradiated with Gas Discharge Plasma in a Target 
with Polarized Nuclei of Deuterium and Lithium 

A target with polarized nuclei made on the basis of irradiated lithium-6 
deuteride is of great interest for carrying out investigations in elementary par
ticle physics. Up to now high-energy electrons have been used for generation of 
F-centres in 6 L i D . In this paper it is shown that one can, in principle, use ultra
violet irradiation and gas discharge plasma for generation of F-centres in 6 LiD. 
Both types of irradiation cause electron paramagnetic resonance signals from 
conductance electrons of lithium and form F-centres in 6 LiD. It seems possible 
to obtain the necessary samples by exposing 6 LiD to the gas discharge plasma. 

The investigation has been performed at the Laboratory of Nuclear Prob
lems, JINR. 
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