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The nature of the TL process in LiF is still not well
understood; Questiohs still exist concerning the identification

(1,2,3,9) pe

of TL traps with hole or electron color centers.
inability to colorVLiF additively(s) hasAprevented unambiguous
identification of many absorpfioh bands as béing due to either
electron or hole centers, | |
| Using thevF center as a source of eleqtrons for‘filling‘TL
f o traps provides a tool for dlearing up some of these ambiguities.
bi | €6,7,8,9,10) - qyq technique is as follows: A sample is | |
irradiated with X-rays fo produce the usual mixtufe.of hole and
electron centers. The sample is then heated-to record the
5 usual TL élow curve., After cooling the sample back down to a
| temperature below that of the glow of interest, the F band is
fhen bleached optically. Some of fhe electrons released by this

bleaching will be trapped by those embtied TL traps which are

electron traps. When the sampie is'again heated, only those TL

tfaps should appear. Since this effect has a low efficiency,

|

|

|

5 . |

? - glow peaks which are caused by the thermal emptying of electron
‘ the initial X-ray exposure mustAprovide a reasonably large
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_.concentration of F'centers;' We cduld see an éffecf for concen-
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‘trations as low as 107" F centers pér‘cma.f
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This technique was applied to the TL peaks in LiF TLD-100
which are used for dosimetry. Some preliminary results are

shown in Figure 1. The initial X-ray exposure was about 105 R.
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Exposing the F band to about 2 x 10 photons per cmziis seen to

be equivalent to a 1 R X-ray expdsuré.' We conclude that these
TL traps are electrou traps. | |

We have reported the obserQénce”Of simultaneous electfical
”giow" and TL glow peaks -in crystéls'of a pure LiF.(ll)’ In this
material, which we cail H64UV, TL glow peaks at about 80°C and
about 120°C areAaccompanied.by peaks in- the electrical.conduc—l
tivity‘of the'crystal. .Bleaching in the F bénd of a crysfal of:%~
tﬁis'LiF, which was initially eprsed to 3 MegR and anneaied at

150°C for five minutes, repfoduces both the TL and electrical

glow peaks. Figure 2 shows the TL glow peaks for X-ray exposure

-.and F band bleaching. Figures 3, 4 and 5 show the electrical

glow curves for similar éonditioné; The traps responsible for

these'éffects would seem to be electron traps.
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Figure 1 TLD-100 Glow Curves -

Curve 1 shows the response to 105 R of X-rays. Curve 2
shows the effect of €xposure to approximately 2 x 10],‘5
photons per cm2 of F band light. This curve is'expanded.'
a factor ofAIO4 relative to curve 1. Curve 3 shows
the response of this crystal to an exposure of 100 R

of X—rays'expanded a factor of 100 relative to.curve 1,
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Figure 2
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H64UV TL Glow Curves o o . 3

This crystal had been exposed to 3 MegR of y-rays: and
annealed five minutes at 150°C. Curve 1 shows the TL
response to a 25 kR X-ray exposure. Curves 2 aed 3
show the effect of successive exposures to 2 x 1@17
band photons_per cmz. These cufves are all on the

F

same scale.
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Figure 3
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H64UV Electrical Glow Curve. v o
This crystal had been exposed to'3'MegR of y-rays and
annealed five minutes at 150°C. Curve 1 shows the
electrical conductivity after an exposure to 25 kR

of X-rays.. Curve 2 is the background ionic conduc~
tivity measuréd.by cooling the crystal down and
reheating it without moving- it. The crystal is

8 x 9'x 0.8 mm, o
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Figure 4
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H64UV Electrical Glow Curve |
Curve 1 shows the electrical conductivity of the same
- crystal after exposure to 2 x 1017 F band photoms per

cmz. ‘Curve 2 is the ionic background.
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Figure 5 | H64UV Electrical Glow Curve .
. " Curve 1 shows the electrlcal conduct1v1ty of the same
crystal after a second exposure to 2 x. 107 F vand
i _ photqns per: cmz. Curve. 2 is the ionic background for
i ~ this reading. ‘ '



