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This is the paper submitted to the U.S. Department of Energy, intended to be a 
summary paper of LENR for the 2004 U.S. Department of Energy LENR Review. 
The paper has been widely distributed and may have been available on the DoE 
Web site at one time. 
 
Theory Background: 
Ref. 1 uses a theoretical prediction of D+D --> 4He + 22.4 MeV (lattice) 
Ref. 2 uses a theoretical prediction of D+D --> 4He + 23.82 MeV (heat) 
Ref. 3 uses a theoretical prediction of D+D --> 4He + 23.82 MeV (heat) 
 
For the sake of this discussion, I consider the numerical difference between the 
heat values insignificant. 
 
Helium Samples/Measurements: 
M4 took place between July and October 1994.  During these months, four 
separate helium samples were taken, and their concentration in ppm was 
measured. 

 
 [1] pg 3-221, pdf pg 349 

 
 [1] pg 3-222, pdf pg 350 
 
We know that the four samples/measurements from [1] are the same physical 
samples/measurements used in [2] and [3] because the authors displayed the 
same ppm values on page 9 of [3]. 
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 [3] page 9 
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Questions 
 
SAMPLE 1 

 
Shown below are the calculations for sample 1 of the predicted number of atoms 
(based on cell volume and measured ppm) of helium, in relation to the measured 
heat, assuming a ~24 MeV reaction. 
 

 
[1] pg 3-222, pdf pg 350 

 
[1] pg 3-223, pdf pg 351 
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Shown below is the representation of sample 1 as 62 percent in [2]:  

 
[2] pg 6 
 
In [2], they cited the EPRI report as the source of the original data. Note that no 
mention of an erratum is listed.  

 
[2] pg 9 
 
Shown below is the representation of sample 1 as 62 percent in [3]:  

 
[3] pg 9 
 
In [3], they cited the EPRI report as the source of the original data. Note that no 
mention of an erratum is listed.  

 
[3] pg 27 
 
Question 1: Because there is no reference to any erratum and there is no 
mathematical explanation provided in [2] or [3], how did the first value, 
measured in 1994 and published by EPRI in 1998 as 41 percent, change to 
62 percent? 
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SAMPLE 2 
Shown below are the calculations for sample 2 of the predicted number of atoms 
(based on cell volume and measured ppm) of helium, in relationship to the 
measured heat, assuming a ~24 MeV reaction. 
 

 
[1] pg 3-223, pdf pg 351 
  
The percent of measured/expected helium is 1.66/1.13 = 147 percent. 
 
Shown below is the representation of sample 2 in [2]. Note that they did not 
provide a numerical value; they merely stated that the concentration had 
increased. Note that they did not state that the sample was not only an increase 
but also much higher than the predicted value - not a trivial difference.  

 
[2] pg 6 
Shown below is the representation of that sample 2 in [3]. Again, they did not list 
a numerical value in the text, but they did show the value of 1.661 in [3] on page 
9. 

 
[3] pg 9 
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Shown below is the interpreted value for sample 2 of 69 percent:  

 
[3] page 9 
 
Question 2: Because there is no reference to any erratum and there is no 
mathematical explanation provided in [3], how did the second value, 
measured in 1994 and published by EPRI in 1998 with a value that equals 
147 percent, change to 69 percent? 
 
Shown below is the discussion of samples 1 and 2 from [1]. The authors did not 
know how to attribute the differences in both samples from the predicted value. 

 
[1] pg 3-223, pdf pg 351 
 

SAMPLE 3 
 
Shown below is information about sample 3. No discussion is necessary. 

 
[1] pg 3-223, pdf pg 351 
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SAMPLE 4 
In the EPRI report [1], sample 4 is discussed in great detail from pg 3-223 pdf / 
pg. 351 through pg. 3-228 pdf / pg. 356. In no place in the report did the authors 
discuss an "expected" value for this helium sample. All they knew for certain was 
how much helium they measured. 

 
[1] pg 3-224, pdf pg 352 
 
The reason the authors did not discuss an "expected" value for this helium 
sample is that they had no clear idea what heat, let alone what process, was 
responsible for the helium. The best they could do was to speculate on four 
scenarios: 

 
[1] pg 3-224, pdf pg 352 

 
[1] pg 3-225, pdf pg 353 
 
The authors in [1] did not state where the heat came from for sample 4 and did 
not provide a value for the relationship between the measured helium versus the 
expected helium. However, the authors in [2] provided a value of 104 +/- 10 
percent.  
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The authors of [2] appear to have applied several factors to obtain the value of 
104 +/- 10 percent.  
 
First, they, in contradiction to the authors of [1], assumed as a certainty that the 
heat bursts that took place before sample 1 were responsible for the generation 
of helium. 
 
Second, they, in contradiction to the authors of [1], assumed as a certainty that 
no heat was created in the period between sample 3 and sample 4.  Had there 
been heat, it could have been responsible for the generation of helium. 
 
Third, they, in contradiction to the authors of [1], assumed as a certainty that 
helium had been hiding out in the palladium cathode. They invented a concept 
called a "helium retention hypothesis," which involves another concept they 
invented called "cathode heating and compositional cycling." 
 
This is how the authors of [2] explain getting the sample 4 value of 104 percent. 

 
[2], pg 6 

 
[2], pg 7 
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The conclusions of the M4 section of [1] list five points. Chief among these is #4, 
which states that the helium retention hypothesis must be tested by experiment. 
This means that the researchers did not test this hypothesis at the time they 
wrote this report, let alone before or during the time they ran the experiment. 

 
[1] pg 3-228, pdf pg 356 

 
[1] pg 3-229, pdf pg 357 
 
Question 3: How is it possible, as stated in [2] and [3], that the researchers 
conducting experiment M4 intentionally used a "cathode heating and 
compositional cycling" process to "release trapped helium" when they 
effectively stated in 1998 that they had not done so? 
 
Question 4: How is it possible that the authors of [2] and [3] knew with 
certainty that the heat which was responsible for the generation of helium 
in sample 4 was from the heat bursts that took place before sample 1? 
 
Question 5: How is it possible that the authors of [2] and [3] knew with 
certainty that no heat from the period between sample 3 and sample 4 was 
responsible for the generation of helium sample 4? 
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Additionally, the authors of [3] indicated the fourth sample at a graphical location 
of 84 percent but showed it (also) graphically and numerically as 104 percent. 

 
[3] page 9 
 
Question 6: Even if we assume that a correction was provided to EPRI that 
shows a correction between the 84 percent mass balance value and the 104 
percent mass balance value, how can this possibly explain the fact that, in 
the EPRI report [1], there was no mention of any value or calculation for a 
mass balance for sample 4? 
 
Question 7: Because helium concentrations in all four samples were 
measured separately and helium atoms were calculated independently 
based on the cell volumes and conditions at each sampling time, is it 
correct to represent, as McKubre did, the fourth value as an accumulation 
of helium from all four samples? 
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