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of the chamber leads to the determination of kp, the perturbation 
correction. 

Mme Perrache has studied the effect of new values of stopping 
power on the energy per ion pair, W. The re-evaluation considered the 
new stopping powers from Berger and Seltzer (1982) and from ICR U 
(1984), the values of µ00 / p for the scattered beam as well as for the 
primary beam, and two recent determinations of W. The result for 
electrons in dry air is W/e = (33,97 ± 0,06) J/C. The previous value 
recommended by ICRU in 1979 is 33,85 J/C. A. Allisy pointed out that 
there is a satisfactory agreement between the W values which do not 
involve stopping power and those that do. 

E. Ambler indicated the need to discuss two items of CCEMRI 
business: (!) After a short but very successful chairmanship, 
W. H. Henry has to leave CCEMRI because of his early retirement 
from NRC, and a successor has to be found. After discussion it was 
decided to ask J.-P. Simoen from LMRI, France, to be the new 
Chairman of Section I. During the course of the meeting he accepted. 
(2) The publication of the CCEMRI Chairman's report to CIPM was 
discussed. It was decided that it should be published together with the 
report of this CCEMRI meeting (see p. R 127). 

Section II - Radionuclide Measurements (Chairman: H.-M. Weiss) 

H.-M. Weiss discussed three comparisons which have taken place 
since the last meeting. The 137Cs comparison has been completed and 
issued as Rapport BIPM-83/8 (1983), and a condensed version has been 
published by A. Rytz (Nue!. Jnstr. and Meth., 228, 1985, p. 506). 

In the case of 133 Ba, there have been chemical problems with the 
solutions used. A new solution was prepared after the second trial 
comparison and NBS tested its chemical stability. To begin with, six 
ampoules were distributed. Two measurements were done with 4n 
ionization chambers, first measuring, by each participant in this third 
trial comparison, the ampoules as distributed, and secondly transferring 
them to a laboratory ampoule. Stability was checked and also a check 
was made for wall adsorption which was found to be negligible. 
Section II was then ready for a full-scale comparison which began in 
1984. Ampoules were distributed by NBS to North and South America 
and by PTB to the rest of the world. Nineteen laboratories participated, 
the final results giving 0,36 % standard deviation of the mean. Yet 
there may be a metrology problem, because a multiparameter extrapolation 
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by NPL led to a 5 % spread, indicating an unresolvcd problem. The 
final report on the comparison was considered at the Section II meeting. 

The other comparison was that of 109Cd, which is important for the 
calibration of photon spectrometers, due to its 88 keV gamma ray. 
However, the apparent simplicity of its decay scheme could be misleading. 
It is also important on its own for use in industry for X-ray fluorescence 
analysis. 109Cd has a metastable state which makes use of the coincidence 
measurement technique impossible. A pure solution of 10

9Cd was obtained 
from NAC and sent to BIPM and then to OMH for distribution. The 
trial comparison was carried out by six participating laboratories. The 
overall spread in the results was 1,7 %, the standard deviation of the 
weighted mean was 0,25 %, and the standard deviation of the mean 
was 0,5 %. Nineteen laboratories have expressed interest in a full-scale 
companson. 

H.-M. Weiss also mentioned that the Système international de 
référence (SIR) has measured 300 independent samples of 45 radionuclides. 

H.-M. Weiss then mentioned the efforts of three of the working 
groups set up by Section II. The first is on high-efficiency NaI systems, 
coordinated by G. Winkler (IRK). Such systems use a well crystal or 
two crystals for integral counting. Efficiency is calculated based on the 
photon attenuation coefficients in Nal, and adjusted using standard 
sources. A very good agreement is found to a few tenths of a percent. 
The technique is particularly good for the determination of complex 
decay schemes. The main problem is to get a good dead-time correction. 

A second working group is concerned with the production of thin 
sources and associated chemical problems. This group, headed by 
D. C. Santry (NRC), has surveyed laboratories for special methods for 
preparing thin sources. Seventeen replies have been received out of 
50 requests. The working group will prepare a report in the next two­
year period. 

E. Ambler asked what was the importance of thin sources. H.-
M. Weiss replied that they are needed for absolute counting by the 
4n~-y coincidence method ; the thinner the source the more accurate 
the activity measurement can be. 

A third working group is concerned with non-chemical problems in 
the activity calibration of radionuclides. H.-M. Weiss is the coordinator. 
Twenty radionuclides of greater or lesser difficulty are being studied. A 
report is expected in the next two-year period. 

J. G. V. Taylor, who is to succeed H.-M. Weiss as the Chairman of 
Section II, discussed the plans for future work of this section. Following 
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the success of the trial comparison of 1n9Cd, a full-scale comparison of 
109Cd will be carried out. It will be organized by the BIPM and OMH. 
125I is the next radionuclide considered for comparison because it is 
widely used in nuclear medicine and requires measurement techniques 
not used in previous comparisons. It is an electron-capturing nuclide, 
but the following gamma transition is highly internally converted, 
yielding X rays indistinguishable from those emitted in the electron 
capture process. E. Ambler asked, in view of this diffi.culty, how to 
count this nuclide. J. G. V. Taylor replied that one looks for X-ray 
coincidences. A trial comparison will be done first. J. G. V. Taylor feels 
it is always a good idea to do a trial comparison since a full-scale 
comparison is expensive. E. Ambler wondered if there were any particular 
complications in this comparison. J. G. V. Taylor replied that one must 
be very careful with iodine chemistry. There are problems in the silicone 
treatments of glass. In response to E. Ambler's remark that it sounded 
complicated, J. G. V. Taylor believes that the 125I comparison will prove 
simpler than 133Ba or 109Cd. It is also important because it is not 
measurable by the SIR. 1251 has a half-life of 60 days which is ail right. 
It is not practical to have comparisons of nuclides with half-lives Jess 
than two weeks. 

J. G. V. Taylor mentioned that there is a revival of interest in 
internai gas counting as developed by W. B. Mann at NBS. 
D. D. Hoppes (NBS) will inquire about the interest in this subject on 
the part of the national standards laboratories. The technical interest 
in gas counting is due to the use of 133Xe in nuclear medicine, to R

5Kr 
which is important in waste management since it is not easily removed 
chemically, and to 3H. E. Ambler asked if there was interest in radon. 
H.-M. Weiss replied that it is not measured in this way; it is measured 
by alpha-ray measurements on the daughter products. This was followed 
by discussion on the gas-handling problem, and how one can remove 
85Kr (which is to absorb it in charcoal at liquid N2 temperature). 

J. G. V. Taylor also mentioned the possibility of another comparison 
at very high count-rates. The state of the art in this field has been 
improved considerably, partly based on the work of J. W. Müller at 
BIPM. E. Ambler asked what is the limit. Is it the detector? 
J. G. V. Taylor replied that these detectors are quite fast. The gas 
proportional counter can do 106 counts per second and liquid scintilla tors 
are even faster. The limit is usually the stability of the electronics. 
Müller's system, which uses a large dead time, sacrifices speed in order 
to achieve higher accuracy, especially at high count-rates. 
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Discussion of possible new members for Section II took place. It 
was decided that the OMH should be invited to be a member laboratory 
of Section II, and that W. Bambynek (CBNM) and G. Winkler (IRK) 
should be invited to be technical expert members of Section II. 

In connection with the work at the BIPM, A. Rytz spoke of the 
work on radionuclide comparisons. Regarding 133Ba, it is interesting to 
note that the Section II comparison results and the SIR results showed 
the same mean value. 

The 109Cd trial comparison was successful. To determine the activity 
concentration independently of the internai conversion coefficient it is 
necessary to measure both conversion-electron and gamma-ray emission 
rates. The reference date of the 109Cd full-scale comparison will be 
March 1986. BIPM may not participate since its pressure counter may 
not be ready at that time. The trial comparison for 125I will be in the 
fall of 1986. 

A new electronic system for current measurements has been built 
for the ionization-chamber measurements (SIR). The ionization chamber 
used for gamma-ray measurement has some sensitivity to the « brems­
strahlung » from beta rays. To make a correction for the beta rays 
BIPM has studied the sensitivity of the ionization chamber using pure 
beta-ray emitters: 204Tl, 32P and 90Y; and 144(Ce+ Pr) which also emits 
some gamma rays. ln addition to a new curve for beta-ray efficiencies, 
a recalculated curve for gamma-ray efficiencies has been obtained, which 
is important in order to be able to make corrections for radionuclidic 
impurities. This gamma-ray efficiency curve is not very different from 
the curve of two years ago, but does include many more data and is 
therefore more satisfactory. Up to the present, 413 ampoules, 288 results, 
and participation by 24 laboratories for 46 radionuclides have been 
obtained with the SIR system. These include some with short half-lives. 
R.S. Caswell asked how often a surprising result is obtained. A. Rytz 
replied about 3 or 4 times a year. Sometimes, something is wrong with 
the national standards laboratory's activity measurement, other times it 
may be something as simple as miscalculating the reference time. 

A. Rytz then spoke about alpha-ray energy measurements using the 
BIPM 180°, uniform-field, magnetic spectrometer. It is the only instrument 
in the world conceived for absolute alpha-ray energy measurement. Over 
the years he has measured the alpha-ray energies for 26 radionuclides 
and the 27th is in progress. Most recently, he has measured 252Cf with 
25°Cf as impurity. He agrees with Baranov (Moscow) for the energies, 
but the accuracy obtained is much higher. E. Ambler asked whether 
anyone would continue this work after A. Rytz's retirement. A. Rytz 
thought this was doubtful. He has long experience in this field, which 
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would be difficult to find. Also, there are not too many radionuclides 
left to measure. 

G. Ratel, of the BIPM radioactivity group, is studying radioactivity 
measurements and proportional counters. He is constructing a new 
pressurized counter for 4n~-y measurements, as has been done in other 
laboratories. There are two advantages : one can select the part of the 
spectrum one wants and change the ~-ray efficiency in a continuous 
and reversible manner. The proportional counter is identical to the one 
used at PTB for ten years. It will opera te in the pressure range 0, 1 to 
3 MPa and will considerably extend BIPM capability in radioactivity 
measurements. 

J. W. Müller, of the BIPM radioactivity staff, presented some new 
results in counting statistics. The first result was how to obtain proper 
statistical weights when measurements are correlated. The formula for 
the weight, interestingly, can lead to negative values. This rather 
surprising result led to some discussion of the meaning of a negative 
weight. 

J. W. Müller also presented the results of an analysis which shows 
that events after a randomly-chosen event are random in time, but 
those before are not. Further information was presented on definition 
of a generalized dead-time in high-count measurements. Another scientific 
result presented by J. W. Müller had to do with the « Gandy effect ». 
The conventional explanation of this effect is not fully adequate and 
disagrees with measurements at BIPM. Müller's new analysis is consistent 
with experimental measurements. 

Section III. - Neutron Measurements (Chairman : R. S. Caswell) 

R. S. Caswell made a presentation of the rather vigorous programme 
of neutron measurements carried out under the auspices of Section III 
during the last two years. Considerable progress has been made, and 
the plan is, as present comparisons are completed, to continue with a 
more limited long-term programme. 

In the area of neutron-source comparisons, the experimental 
measurements for the comparison of a 252Cf source of about 107 s _, 
source strength have been completed, the analysis has been done, and 
the results are now under review in preparation for publication. With 
the exception of two outlying experimental results, the agreement is 
rather good. A very thorough statistical analysis of the results by 
E. J. Axton indicates that if uniform corrections are used the measurements 
are improved so that ail the results lie within a range of 2 %. Another 
interesting result found by E. J. Axton is that when one does the 
ana!ysis with uniform cross sections and corrections, the apparent 
difference between the manganous sulphate bath and the use of gold 

foils in a water bath disappears. The agreement between measurements 
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shows a significant improvement (dispersion reduced by a factor of 2) 
over the results of a similar comparison carried out by BIPM (V. Naggiar, 
in Recueil de Travaux du BIPM, Vol. 1, 1966-1967). 

A planned comparison of an intense 252Cf source of nominal neutron 
emission rate 109 s- 1 ran into source-handling problems at NPL. An 
investigation is now being carried out whether to continue this 
comparison, restart it with a new source, or possibly abandon it. 

Five neutron-fiuence comparisons were under way, two of which 
have been completed and published. The analysis of two others is under 
way and only one is currently active. The 115In(n,n') comparison at 2,5 
and 5 MeV was coordinated by H. Liskien (CBNM). Five of the six 
results at 2,5 MeV are in very close agreement (about 1 %). The spread 
of the results at 5 MeV is about 4 %. This comparison has been 
published by H. Liskien (Metrologia, 20, 1984, p. 55). The use of this 
transfer method at 14,8 MeV is Jess successful than at the two lower 
neutron energies since, due to the shape of the 1151n(n,n') cross section, 
the detector is very sensitive to scattered neutrons. Therefore, the Nb/Zr 
method may be better in the 14 MeV region since it is almost completely 
insensitive to scattered neutrons. E. J. Axton pointed out that to some 
extent this statement by R. S. Caswell is unfair since knowledge of 
scattered neutron fields in the laboratory is important and use of Nb/Zr 
just « pushes these problems under the rug ». A continuing analysis is 
being done of the 14,8 MeV scattered neutron corrections for this 
comparison by G. Dietze. 

The Nb/Zr comparison, coordinated by V. E. Lewis (NPL), in the 
neutron energy range 14 to 15 MeV has been completed and published 
(Metrologia, 20, 1984, p. 49). The results of this comparison showed a 
spread of perhaps 3 %. 

The results of the In(n, y) comparison at 0,144 and 0,565 MeV 
neutron energies are under analysis by the coordinator, T. B. Ryves 
(NPL). 

The only neutron-fiuence comparison for which measurements are 
currently active is that with the fission chambers (235U and 238U), which 
are being circulated over a period of several years to several laboratories. 
This comparison is being coordinated by D. B. Gayther (AERE) who 
designed the chambers. A particularly interesting feature of the comparison 
is that fiuence comparisons in the past have generally used monoenergetic 
beams from accelerators of the Van de Graaff type. The fission chamber 
now permits comparisons with linacs, which produce white-spectrum 
neutrons, as well as with the Van de Graaff which produces monoenergetic 
neutrons. Three laboratories have now participated. The comparison 
will go on for several years. 

Two comparisons are being carried out in the area of neutron 
dosimetry. The NPL comparison at 14,7 MeV included measurements 
both in air and at four points in a water phantom. The results of this 






























































































































































































