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It is tentatively thought that the differences in results on increased 

yields in Europe and Israel were due to the fact that, whereas in Europe the 

btrawberry plants were irradiated before flower initiation, in Israel flower 

initiation preceded irradiation. 
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LiF DOSIMETRY BASED ON RADIOPHOTOLUMINESCENCE 

M. Levita, T. Schlesinger, S.S. Friedland and Y. Feige 

A dosimetry method based on the radiophotoluminescence (RPL) of single 

crystals and extruded pellets of LiF (TLD-100) was developed. LiF is currently 

used in clinical applications of thermoluminescence dosimetry because of its 

tissue equivalent response and its favorable physical characteristics, e.g. 

.small size, non-sensitivity to humidity and flexibility in use. Some dis

advantages of TLD are: 

a) its linear response deteriorates at doses exceeding some 100 rads 

b) the read-out process erases the information stored in the dosemeter 

In some clinical and many commercial applications a dosemeter is needed for 

the higher dose region. On the basis of work of Regulla and Claffy et 
(2) 

al. , a RPL method using LiF was developed which can be used at higher doses 

and maintains a tissue equivalent response. 

In the RPL method, LiF is first irradiated with gamma or X-rays and then 

with excitation light of a suitable narrow wavelength band. The intensity 

of the emitted light, which has two bandwidths at different wavelengths, is 

then measured and correlated with the gamma or X-ray dose. The experimental 
(3) 

system and preliminary measurements were previously described 

Various properties of the RPL were examined from the point of view of 

applicability to dosimetry. Among the properties examined were absorption, 

excitation and emission spectra, the correlation between the intensity of the 

emitted light and the radiation exposure, thermal stability and build-up, and 
(4—5) 

optical stability. These results are summarized elsewhere 

As a result of this research we developed and calibrated a dosimetry 

system based on the intensity of the emitted light in the range of X>660 nm 

which has the following characteristics. The response curve of this system 
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is shown in Fig. 3. The dosemeters are linear up to î2 Mrad. The measurement 

range is 10 rads - 4 Mrad for LiF (TLD-100) single crystals and 90 rads -

4 Mrads for LiF (TLD-100) pellets. The accuracy of measurement is 1 - 7% 

depending on the form of the LiF (TLD-100) dosemeters and the exposure dose 

(Table 3). Because of the nondestructive method of read-out, the information 

stored in the dosemeter can be read-out Lepeatedly. The response was found 

to be independent of dose rate between the limits checked, 20 rad/min and 

7 krad/min. The energy dependence of the RPL seems to be the same as for 

Tl.!! sys t ens. The dosemeters have long tern stability; they can be read-out 

even one year after the end of irradiation. No changes were detected in the 

response of dosemeters which were exposed to an accumulated dose of 25 Mrads. 

The read-out process is fast and about 60 dosemeters per hour can easily be 

handled. 
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Fig. 3 

The intensity of the emitted light 
at A>660 nm vs dose for excitation 
at 440 nm 
a) single crystals b) pellets 

TABLE 3 

Statistical measurements, standard deviation, % of dose 

12 readings of the same dosemeter 

Readings on 8-different dosemeters 

Pellets Single crystals 

Mean dose 

1 Mrad 

1 

2 

40 krad 

1 

4.5 

500 rad 

1.5 

7 

1 Mrad 

<1 

2 

40 krad 

<1 

2 

500 rad 

1.5 

5 



- 223 

The system described is a prototype and its sensitivity in the lower 

exposure range will be improved by changes in the electrical and optical 

systems. 
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ASSAY OF LOW-ACTIVITY RADIONUCLIDE SOLUTIONS BY LIQUID SCINTILLATION AND 

CERENKOV COUNTING 

B. Camion and E. Riklis 

Radionuclides retained in the body are known to be excreted in the urine 

at very low concentrations, especially a) when administered in an insoluble 

form, b) a long time after administration, or c) in the case of boneseekers. 

Numerous methods have been used for the routine measurement of less than 1/10 

of the maximum permissible concentrations in urine. A technique is described 

here which could replace existing methods of routine end-window counting of 

solid sources. Aqueous solutions of radionuclides are counted either directly 

or in the form of liquid scintillation gels, using a Packard model-3390 liquid 

scintillation spectrometer. In the case of the gels the aqueous solutions were 
(1 2) 

mixed with equal volumes of "Instagel" liquid scintillator (Packard) ' , using 

large volume samples in order to obtain the best possible figures of merit 

(f.o.m. = volume x efficiency). 

As expected, the gel samples behaved like typical liquid scintillation 

samples: the hard 3-emitters were efficiently counted at lower gains, while the 

soft 8- and y- emitters showed the highest count-rate at high gains. Each 

standardized radionuclide was counted simultaneously in two separate channels. 

The photomultiplier high voltage was factory set and constant. The aqueous 

solutions, which were not mixed with scintillator, exhibited a significant 

count rate only if the 6-energy was above 1 MeV, and only at 70% gain. This 

fact and the lack of any response for beta rays below 0.4 MeV as well as for 

pure gamma emitters, indicate that the measured activity is largely due to 
(3 4) Cerenkov radiation ' . 

Both liquid scintillation and Cerenkov counting can be easily adapted to 

the radioassay of individual beta-emitters in aqueous solutions, thus avoiding 


