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An Application of LANP* Theory 
 
  
 
 

* Least Action Nuclear Process [LANP] Theory of Cold Fusion 



THE LEAST ACTION NUCLEAR PROCESS [LANP] 
 THEORY OF COLD FUSION 

1. ENERGY UPTAKE AND STORAGE IS TREATED AS AN   IMPERFECT 
REVERSIBLE THERMODYNAMIC PROCESS 

 
2. THE PROCESS IS STEPWISE AND STRICTLY DETERMINISTIC 

 
3. EVERY NEXT STEP SATISFIES THE PRINCIPLE OF LEAST ACTION  
  [ i.e. SMALLEST MASS/ENERGY CHANGE ] 
 
4. NO RADIOACTIVE INTERMEDIATES 
  NO HALF LIFE DELAYS 

 
ONLY THE INITIAL AND FINAL ISOTOPES ARE OPERATIVE…BOTH ARE STABLE 



 
 
 

Perfect Reversible Process 
 

1. No particle movement 
     
 
 
 
 

2. It accomplishes work 
 

3. No kinetic energy 
 
 

4. No renewal required 
 
 

5. No change in nature as a result of its         
 operation 
  No external manifestation 
  It is hidden from observation 

 
 
 
 
 
 

 
 
 
 

Imperfect Reversible  Process 
 

1. Involves mass (Deuteron) motion  
 This introduces:   
   Heisenberg uncertainty, 
   Statistical behavior, and 
   Irreversibility 
 

2. It accomplishes work 
 

3. At each step, a minute [mīˈno͞ot] amount
 of kinetic energy is consumed 

 

4. And, during that STEP, a minute amount of  
    energy must be restored 
 
5. No detectable change in nature as a results 

 of its operation 
   it has no external manifestation.  
   Its is hidden from observation. 
 

The process is reversible, but not perpetual  

THE REVERSIBLE THERMODYNAMIC PROCESS 
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ANALYSIS OF GEORGE MILEY’S  
NICKEL TRANSMUTATION DATA  
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Principle of Least Action – How it works 
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ANALYSIS OF MILEY’S NICKLE ELECTRODE DATA 

 
 1. The fundamental cold fusion process is neutron production 
   [ No LENR    …    Deuterium-deuterium fusion? ] 
 

2. LANP always selects for the smallest energy change. 
 

3. Both positive and negative heat changes occur. 
 

4. Five classes of nuclear reactions: 
   Deuterons with base metal [Ni, Pd]   
   Deuterons with metal impurities [Si, Fe, Mn, Ag, etc] 
   Fusion of electrode materials and impurities [Ni+Ag] 
   Fission reactions 
   Alpha decay reactions yield He-4 

 
5. The more deuterons reacting … the greater the energy change    

 
6. Nuclear transmutations occur without regard to half life constraints 

 
7. Transmutation products follow the same rules  

 



 
 COLD FUSION EXPERIMENT VARIABILITY 

 & 
 REPRODUCIBILITY 

 
 



THREE LEVELS OF CAUSE/EFFECT VARIABILITY  
IN THE COLD FUSION PROCESS 

 
 

PRIMARY INDEPENDENT VARIABLES 
 

    1. Energy storage within the electrode 
    2. Internal electrode Temperature  

Part of the reversible process space, and hidden from our observation 

 
SECONDARY VARIABLES 

 

Nuclear Transmutations 
 
 

TERTIARY VARIABLES 
 

Excess heat 
 



Possible Sources of Variability in LANP 

Energy Storage  
Internal Process Temperature 

Nuclear Transmutation Pathway 

Transmutation Mass/Energy Change 

Direction of Next Mass/energy 
 Change [ + or - ]* 

Exactly Deterministic 

Exactly Deterministic 

Exactly Deterministic 

Random 

* This is the sole source of variability in cold fusion experiments… Knowing this, we can solve this problem 
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 HIGH PERFORMANCE ELECTRODE DESIGN  

 
 



They tell us what is possible 
 
Our instincts tell us that the answer lies in the electrode 
 
 
 

 
     Goal:    Design an electrode isotope composition that    

                                         optimizes excess heat 
 

             … produces those high yield experiments 
                   that we know are possible 

WHAT DO HIGH YIELD EXPERIMENTS TELL US? 

 WHY DO WE NEED A THEORY? 
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 LANP ELECTRODE DESIGN PROGRAM  

 
 



LEAST ACTION NUCLEAR PROCESS COMPUTER PROGRAM 

At each step: Calculates the smallest energy change 
      its stable isotope  product, and  
      its excess heat contribution 
 
In fact it: 
 

Calculates precisely, ALL  steps in the Least Action Nuclear Process 

Proceedure 
 

1. Select an initial electrode composition that favors exothermal reactions 
2. Run it until endo-thermal reactions begin to dominate 
3. Note the magnitude of energy change occurring then 
4. Add an isotope(s) that favors exothermal reactions at that energy change 

 



EXAMPLE WIKIPEDIA ISOTOPE TABLE - Ni 



INITIAL DATA SET   
 

3299 ISOTOPE RECORDS:  HYDROGEN through LEAD  
 



4.51217343-4.0015063=0.5106671 

EXAMPLE LANP PROGRAM OUTPUT 



LANP  PROGRAM: ELECTRODE COMPOSITION 

ADD ELEMENTS 
 OR ISOTOPES 

REMOVE ELEMENTS 
 OR ISOTOPES 



LANP  PROGRAM: ELECTRODE COMPOSITION 

INITIAL REACTION 
 PRODUCT 

LEAST ACTION 
 TRANSMUTATION 

 PRODUCT 

LEAST ACTION  
MASS CHANGE  

INCREASING MAGNITUDE 
IS ORDER OF ISOTOPE 
 APPEARANCE IN ELECTRODE 



COMPREHENSIVE TRACKING EXPERIMENT  

IS NEEDED 
 
 
 

 Two sets of experiments: Ni and Pd electrodes. 
 
 Five identical experiments with a common power source 
  
 Sampling:  initial, excess heat initiation, three other intervals, following  
      heat cessation. 
 
 Measurements 

 Before and after SIMS analysis on each electrode 
 AA measurements to confirm SIMS  
 Cumulative gas phase analysis at each sampling 
 Radiation measurements :RF, microwave, far/near IR, UV, X-ray, and Gamma 
 Excess heat calorimetry 

  

 …What else do we need? 
 
 WE NEED TO SEE THE BIG PICTURE…THE RELATIONSHIPS BETWEEN VARIABLES 
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Thank you … 
…It is an honor to speak here 

www.LeastActionNuclearProcess.com 
Daniel Szumski, Independent scholar 





ELECTRODE METHODS 

ELEMENT DOPING: [Ag107, Ag109] at natural abundance ratio 

 

ISOTOPE DOPING WITH SPECIFIC ISOTOPES: [Ag107 only]  

 

BASE METAL ISOTOPE ADJUSTMENT:  i.e.  Ni60 only 

[May be required for Mars Mission Reliability] 

 

SO FAR… 



OPERATIONAL  METHODS 

CONTINUOUS FLOW OF ELECTRODE PARTICLES 

 

DYNAMIC ELECTRODE SUBSTITUTIONS 

 

ELECTRODE ADDITIONS AND DELETIONS 

 
MULTIPLE ELECTRODES TO ‘SMOOTH OUT AMPLITUDE EFFECTS 

 

ELECTRODE RE-PLATING FOR RECYCLING IN RESOURCE LIMITED 

  APPLICATIONS [SPACECRAFT]  



ELECTRODE APPLICATIONS 

EXCESS HEAT PRODUCTION 

 

PRODUCTION OF SPECIFIC ISOTOPES OR ELEMENTS 

 

RADIOACTIVE WASTE STABILIZATION 

 

LANP can be used to optimize these applications 



THIS IS AN ELECTRODE THAT PRODUCED NO EXCESS HEAT 

Ref:  Tadahiko Mizuno, 
 Personal communication  
 Data set ‘Before .XLS  
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ANALYSIS OF GEORGE MILEY TRANSMUTATION DATA 
 

7  Stable Isotope  

End Products 

Dysprosium 

Erbium 

Terbium 

Gadolinium 

Europium 

Promethium 

Neodymium 

46 Isotopes 

39 Intermediate radioactive isotopes 

 

  7 stable isotopes 
  

Decay Key 

β+ 

EC 

α 

α 

 β- 



ANALYSIS OF GEORGE MILEY TRANSMUTATION DATA 
 

   3 Present in  

Miley’s  

Nickel Electrode Dysprosium 

Erbium 

Terbium 

Gadolinium 

Europium 

Promethium 

Neodymium 

46 Isotopes 

39 Intermediate radioactive isotopes 

 

  7 stable isotopes 

   

3 are in Miley’s Ni microspheres 
  

Decay Key 

β+ 

EC 

α 

α 

 β- 

Miley 

Miley 

Miley 
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EXAMPLE ANALYSIS OF GEORGE MILEY DATA 
 

   Least Action  

Product 
Dysprosium 

Erbium 

Terbium 

Gadolinium 

Europium 

Promethium 

Neodymium 

46 Isotopes 

39 Intermediate radioactive isotopes 

  

  7 stable isotopes 

  

  3 are in Miley’s Ni microspheres 

  

 1 is selected for by LANP :  66

163Dy

Decay Key 

β+ 

EC 

α 

Believed to undergo α decay  

to 163Dy68  +0.0776 amu 

+0.0768 amu 

 β- 
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ANALYSIS OF GEORGE MILEY TRANSMUTATION DATA 
 

   Least Action  

Product 
Dysprosium 

Erbium 

Terbium 

Gadolinium 

Europium 

Promethium 

Neodymium 

Decay Key 

β+ 

EC 

α 

Believed to undergo α decay  

to 163Dy68  +0.0775 amu 

+0.0768 amu 

4He 
 β- 

46 Isotopes 

39 Intermediate radioactive isotopes 

  

  7 stable isotopes 

 

  3 are in Miley’s Ni microspheres 

 

  1 is selected for by LANP :  
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SOLAR TEMPERATURES ARE POSSIBLE 
 CONSIDER TWO NUCLEI IN MOSSBAUER RESONANCE: 

hv 

dK(v ) 
dt 

hv2          (joules/sec) 
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Perfect Reversible Process 
 

1. No particle movement 
     
 
 
 
 

2. It accomplishes work 
 

3. No kinetic energy 
 
 

4. No renewal required 
 
 
 

5. No change in nature as a result of its        
    operation 
  No external manifestation 
  It is hidden from observation 

 
 
 
 
 
 

 
 
 
 

Imperfect Reversible  Process 
 

1. Involves mass (Deuteron) motion 
  This introduces:   
   Heisenberg uncertainty, 
   Statistical behavior, and 
   Irreversibility 
 

2. It accomplishes work 
 

3. Process allows a minute [mīˈnoo͞t] amount 
   of kinetic energy at each NEXT STEP 
 

4. During that STEP a minute amount of  
  energy must be restored so that 
there  
  is no entropy increase or energy 
change 
 

5. No detectable change in nature as a results 
 of its operation 

   it has no external 
manifestation.  
   Its is hidden from observation.
  
 

The Reversible Thermodynamic Process 
 



 

 
 

Perfect Reversible Process 
 

    1. No particle movement 
     
 
 
 
 

    2. It accomplishes work 
 

    3. No kinetic energy 
 
 
 

    4. No renewal required 
 

 
 

    5. No change in nature as a result 
    of its operation 
       it has no external manifestation 
       It is hidden from observation 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Imperfect Reversible  Process 
 

1.   Involves mass (Deuteron) motion 
  This introduces:   
   Heisenberg uncertainty, 
   Statistical behavior, and 
   Irreversibility 
 

2. It accomplishes work 
 

3. Process allows a minute [mīˈnoo͞t] 
amount of kinetic energy at each NEXT 
STEP 

 

4. A minute amount of energy must be 
restored at each step so that there is 
no entropy increase or energy change 

 

5. No detectable change in nature as a 
results of its operation 

   It has no external 
manifestation  
   Its is hidden from 
observation  
 

 
 

The Reversible Thermodynamic Process 
 



Three levels of Cause/Effect Variability  
in the Cold Fusion Process 

 
Primary Independent variables 

 

 Energy storage in chemical or Mossbauer bonds 
 Temperature (Thermonuclear is required) 

 

Secondary Variables 
 

Nuclear Transmutations 
 

Tertiary Variables 
 

Excess heat 
 



RAW DATA IMPORTED FROM WIKIPEDIA 
 
WORD TEXT FILE – FORMAT NIGHTMARE, LOTS OF ERRORS/INCONSISTENCIES 
 

            MY RECORD        PROTON           NEUTRON            SYMBOL        DAUGHTER       ISOTOPE MASS -amu 
               NUMBER 



LANP COMPUTER PROGRAM:  FORTRAN70/95 






