
ment contains three lithium fluoride 
(TLD-700) chips. After exposure of the 
dosimeter, the TLD chips are analyzed, and 
the results are used to determine a quanti
tative beta dose and a quantitative gamma 
dose for the exposure period. The reading 
under the thickest aluminum filter 
(860 mg/cm 2 ) is assumed to result from 
gammas only, and this is subtracted from 
the other elements to provide the general 
shape of the beta energy spectrum. The 
resulting spectral shape is then used to 
determine the applicable calibration factor 
for the calculation of the beta dose. 

The second study, involving the development 
of laser heating techniques in beta thermo
luminescent dosimetry, was performed under 
subcontract with International Sensor 
Technology (1ST). A new type of reader for 
thermoluminescent dosimetry has been devel
oped that ~tilizes the transfer of energy 
from a COz 1 aser beam to 1 ayers of TLD 
powder on a glass substrate. With a 
10.6-~g photon beam of less than 8 watts 
power, small amounts (less than 200 ~~) of 
TLD material can be heated from room temper
ature to about 400°C in less than 10 msec. 
Such heating rates' can increase signal-to
noise ratio, thus improving sensitivities. 
The preliminary feasibil ity studies using 
calcium sulfate dysprosium (CaS04:Dy), 
lithium borate (Li zB407 :Cu,Ag) and 
using a polyethylene step-type filter were 
performed. Figure 1 illustrates one of the 
advantages of the use of laser readout in 
thin layer TLDs. 

The development of a compact beta spectrom
eter was performed by EG&G, Idaho Inc. A 
prototype spectrometer was built using a 
Ne-102 scintillator with the capabilities 
to measure, record, and analyze beta spec
tra both in the laboratory and in the 
field. The spectrometer responded well to 
beta sources of various energies and its 
linearity and stability were found to be 
acceptable. However, a problem of assess
ing the gamma response in the mixed-gamma 
field has not yet been resolved. 

A study in beta dosimetry and spectroscopy 
was performed by Kansas State University 
(KSU). Beta particle doses and energy dis
tributions were measured in beta fields 
with end point energies up to 2.3 MeV. A 
new technique was developed to produce TLD 
dosimeters of varying thickness. This tech
nique involves developing a capability to 
uniformly slice TLD materials and mount 
them on a graphite matrix. The response of 
TLDs with thicknesses ranging from 0.02 to 
0.89 mm were obtained. The emphasis was 
placed on characterizing the newly devel
oped graphite-backed thin TLD. These TLDs 
showed a linear dose response and good 
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energy response for beta particles over a 
wide energy range. This new technique ap
pears to be an extremely important break
through for many dosimetry purposes. 

Additionally, two beta spectrometers were 
developed by KSU. One system was based on 
the use of plastic scintillators with 
thicknesses of 5.08 to 20.32 mm and diam
eters of 50.8 mill. The second system util
ized a high purity germanium detector of 
5-mm thickness. The results indicated 
that the plastic scintillators yielded 
accurate end point and average energy 
measurements when calibrated using the end 
point energies of known beta spectra. The 
high purity germanium detector data were 
most useful for end point determination, 
because backscatter-induced distortion 
1 imited the di rect measurement of the 
average energies. 

These studies will continue, and new study 
areas will be developed in FY 1983. 

Radiation Exposure Information Record 
System 

D. W. Murphy, J. J. Fix, B. L. Murphy 

The third and final report, "Proposed Al
ternatives for a DOE-Wide Occupational 
Radiation Exposure Information System," 
was written and distributed to the field 
for comment. This proposed alternative 
was developed from the information that 
was reported in the previous two reports, 
"Overview of DOE Radiation Exposure 
Information Reporting System, REIRS," and 
"Cu rrent Per sonne 1 Dos imetry Practices at 
DOE Facilities." An ad hoc committee on 
Occupation Exposure Registry Upgrade con
sisting of twelve members was assembled to 
provide guidance and review for the 
document. 

The proposed alternative would provide DOE 
with a radiation exposure data base that 
could be used to assess the impacts of 
proposed changes in radiation protection 
practices and regulations. Although the 
data base would contain dose information 
on all DOE employees who are monitored for 
compliance, no personal identifiers would 
be maintained with this information. 

In order to faci 1 itate the request for 
dose information on a given individual, 
the proposed system includes a DOE em
ployee locator file and a badged visitor 
fil e. The primary purpose of the 1 Clcator 
file is to provide an up-to-date list of 
all current employees at DOE and DOE con
tractor sites. This file would be devel
oped prospectively; thus, information on 
employees who worked prior to the system's 



initiation may not be available. However, 
the sites would be encouraged to provide as 
much of this historical information as is 
readily obtainable. 

The report, Proposed A lternat i ves for a 
DOE-W.ide Occupa':ional Radiation Exposure 
Informatio~tem (PNL-3715) will be 
issued in the first quarter of FY 1983. 

Characterization of Health Physics Techni
cian Manpower Supply and Training Programs 

R. L. Kathren, J. C. Mann 

The purpose of this study is twofold: (1) 
to determine thE' current status and recent 
trends in radiation safety manpower supply 
and demand among DOE contractors; and (2) 
to document the scope of radiation safety 
training activities within the DOE contrac
tor system. 

A questionnaire has been developed in con
junction with Oak Ridge Associated Universi
ties to gather data in these two areas. 
The ques t i onna ire will be sent to DOE fi e 1 d 
offices in the first quarter of FY 1983. 
Responses will be received and tabulated in 
the second quarter of FY 1983. 
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Conclusions and recommendations regarding 
manpower supply and demand and training prac
tices will be drawn. 

Annual Exposure Report 

B. L. Murphy, J. C. Mann 

All DOE facilities annually submit occupa
tional radiation exposure data to a central 
repository. The data include a summary of 
who 1 e-body exposures, a summary of i nterna 1 
depositions of radioactive materials above 
specified limits, and occupational exposure 
reports for terminating employees. The 
1981 data were received in August 1982 and 
have been incorporated into a report for
mat, established in 1980, that includes 
technical discussions and data illustra
tions. The report was sent to DOE for 
publication in October 1982 (Murphy 1982). 
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