
Dosimetry 

Projects in dosimetry and cellular effects are closely integrated and have the mutual purpose of explor
ing the connections between the primary physical events produced by radiation and their biological 
consequences. Dosimetry concentrates on the physical aspects of this problem, ranging from the use 
of cross-section data to calculate the energy deposition pattern for charged particle tracks to the 
design of irradiation facilities required to make specific exposures to test biophysical models. 

ENERGY DEPOSITION BY DELTA RAYS 

F. C. Weigand* and L. A. Braby 

Quantitative interpretation of the biologi
cal effects of different high LET radiations 
relies on a suitable description of the dif
ferences in the energy deposition patterns 
of these radiations. There are no experi
mental techniques with sufficient spatial 
resolution to measure these patterns, so 
they must be determined by Monte Carlo cal
culations. The Monte Carlo method, though 
time-consuming, would be quite reliable if 
all of the physical processes and cross 
sections involved were known. Unfortu
nately, this is not the case even for ener
getic protons interacting with simple 
molecules, much less for more complex pro
jectiles such as H2+ or He++. Typically, 
track structure models are developed using 
the best data available and the results are 
then compared with various experimental 
results. One good experiment for this pur
pose is the measurement of energy deposition 
in a small cylindrical site by primary 
charged particles that pass near the site 
but do not intersect it. 

Experimental measurements for protons (Glass 
and Roesch 1972) have been compared with 
Monte Carlo calculations for proton tracks 
(Wilson and Paretzke 1980) and the results 
are in good agreement, helping to confirm 
those calculations. The calculations are 
now being extended to projectiles with more 
complex electronic structures which add 
additional delta ray production pr~cesses. 
In addition, ions such as H2+ and He++ are 
being used for biological experiments which 
wi 11 requi re more deta i 1 ed knowl edge of the 
energy deposition patterns. For these rea
sons the experimental apparatus originally 
used by Glass and Roesch has been fitted 
with a new collimator and preamp and is 
being installed on the 2 MV van de Graaff. 
Tests of the detector gas gain and resolu
tion are underway. 
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RADIATION DOSIMETRY 

W. C. Roesch 

In 1980, the National Council on Radiation 
Protection activated a scientific commit
tee (SC #52) under the chairmanship of 
Dr. H. H. Rossi of Columbia University to 
prepare a broad analysis of the principles 
of dose calculations. As part of our con
tribution to the work of this committee, I 
made a mathematical analysis of simple 
radiation fields that is useful in discuss
ing the region of applicability of ordinary 
radiation dosimetry. 

When irradiation is by radionuc1ides depos
ited in a tissue, the radiation is often 
very nonuniform because of nonuniform depo
sition and because of agglomeration of the 
active atoms into particulates. Usually the 
actual distribution is not known. It has 
been customary in these internal deposi
tions, for lack of anything better, to cor
relate the observed effect with the absorbed 
dose that would have existed in the tissue 
had the activity been uniformly distributed. 
The question of just how good or bad the 
assumption of uniform deposition is has 
not been answered. This and related 
questions are called by some the field of 
"mi ni dosimetry." 

While developing the application of micro
dosimetry to internally deposited radionu
clides (Roesch 1977), I showed how the 
nonuniformity of deposition could be coupled 
with the statistical matters of concern in 
microdosimetry, thus simply avoiding the 
assumption of uniform deposition. 




