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must fully take into account the current status of the quanti­
tative aspects of the influence of helium on the radiation 
damage in the reactor and on the charged particle simulation 
conditions. Recent experimental results,12 for instance, do not 
favor the assumption of the validity of helium pre-injection in 
radiation damage simUlation studies. I am mentioning this 
important point because helium production via s9Ni gains 
importance 7,13 only at higher fluences, i.e., after -18 months, 
when the fuel assembly has absolved one-half of its residence 
time in the SNR-2 reactor. Helium plays an important role in 
stabilizing the small voids that nucleate in the initial stages of 
void formation. The helium that would have been produced by 
major constituents other than nickel and by the impurities 
with high cross sections in these first 18 months may well 
dictate the stabilization of voids, etc., in the stainless steel. 
There are several other factors as well that influence the final 
state of irradiation damage. Therefore, Goel's final recommen­
dation on p. 104 of Ref. 7 that" ... in future work to calcu­
late the helium production rate in nickel-based stainless steel, 
one should take the details of the neutron flux into account" 
should be correctly weighed in the light of these facts. 
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Response to "Futher Comments on 
'Helium Production in Stainless Steel' " 

In his Letter, Ganesan 1 attempts to defend his earlier pub­
lications.2-4 Since some of the formulations published by meS

,6 

in this journal are criticized, a short reply from my side is 
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demanded. I am sorry that the discussion could not be finished 
by private communication. My brief comments to Ganesan's 
remarks are as follows; 

1. Ganesan's finding is not in contradiction to my state­
ment quoted by him. 

2. Ganesan emphasizes that Birss and Ellis7 have used 
"only the approximate equation" after verifying its validity. 
This is a sound approach in analyzing experimental data. I 
do not see what objection Ganesan has to this approach. His 
discourse on the correctness of the largest of the measured 
values need not be commented on. It lacks any foundation. 
In fact, the value (2 X 1017 atoms of helium per gram of nickel 
for a fluence of 1021 n/cm2) used by Ganesan for his analysis2 

is even higher than the largest measured value by Weitman 
et al. ~ for helium production in nickel (Fig. 1). 

3. Impurities are not common to all types of stainless steel. 
Their exact concentration and spatial distribution are often 
unknown. Moreover, impurities with high reaction cross 
section are likely to be burned out in the initial phase of 
reactor operation; boron, for example, is almost completely 
consumed at a fluence of 1021 n/cm2 (Fig. 1). For contribution 
to the helium production due to different constituents includ­
ing impurities for Type 316 stainless steel, reference is made to 
Table 3 of Ref. 9. 

4. Here Ganesan is right. I have not quantified target 
accuracies for the (n,cx) cross section. I welcome the work at 
Ganesan's laboratory on quantifying these accuracies. I only 
hope he uses all relevant information without any bias in his 
analysis. The long-term helium production may remain impor­
tant for certain aspects of radiation damage. 
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Fig. 1. Helium production as a function of neutron fluence as 
determined by Weitman et al. (Ref. 8). The niobium was contaminated 
with boron. Saturation due (0 boron burnup is observed in the niobium 
sample. (A reproduction of Fig. 1 of Ref. 7.) 
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