DESIGN AND INITIAL TESTING OF THE
LANP COMPUTER MODEL OF THE
COLD FUSION PROCESS

By: Daniel S Szumski, Independent Scholar

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




THE REVERSIBLE THERMODYNAMIC PROCESS

Perfect Reversible Process

No particle movement

It accomplishes work

No kinetic energy

No renewal required

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 [mi'noot] 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




A BACK DOOR TO THE SECOND LAW OF THERMODYNAMICS

RADIATION LAW
THREASHHOLD

EXAMPLE :1/2hv
[ Planck Energy ]

ENERGY OR FORCE OR MASS

DISTANCE OR TIME




A BACK DOOR TO THE SECOND LAW OF THERMODYNAMICS
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A BACK DOOR TO THE SECOND LAW OF THERMODYNAMICS
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ANALYSIS OF GEORGE MILEY’S

NICKEL TRANSMUTATION DATA




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

Exactly Deterministic
Internal Process Temperature

Nuclear Transmutation Pathway Exactly Deterministic

Transmutation Mass/Energy Change Exactly Deterministic

Direction of Next Mass/energy

. Random
Change [ + or -]

* This is the sole source of variability in cold fusion experiments... Knowing this, we can solve this problem



INDIVIDUAL
TRANSMUTATION

Time Series of Excess Heat Production

HEAT EVOLVED
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HIGH PERFORMANCE ELECTRODE DESIGN




WHAT DO HIGH YIELD EXPERIMENTS TELL US?

They tell us what is possible

Our instincts tell us that the answer lies in the electrode

WHY DO WE NEED A THEORY?

Goal: Design an electrode isotope composition that
optimizes excess heat

... produces those high yield experiments
that we know are possible




Excess Heat [Joules]
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Excess Heat [Joules]
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Isotope
2
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Isotope
Addition
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THERE IS NO METALURGIST INVOLVED IN THE DESIGN PROCESS TO THIS POINT




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

Select an initial electrode composition that favors exothermal reactions
Run it until endo-thermal reactions begin to dominate

Note the magnitude of energy change occurring then

. Add an isotope(s) that favors exothermal reactions at that energy change

BwN e




EXAMPLE WIKIPEDIA ISOTOPE TABLE - Ni

Isotopes of nickel

From Wikipedia, the free encyclopedia

nuclide Z(p) N(n) isotopic mass (u)
symbol
excitation energy (keV)
57_..

Mi 28 29 | 56.9397935(18)
5E'Ni 28 30 | 57.9353429(7)
58

Mi 28 31 | 5B.9343467(7)
60 _ .

Mi 28 32 | 589.9307864(7)
ridhli 28 33 | 60.9310560(7)
52Niln 4] 28 | 34 | 61.9283451(6)

L]

half-life

35.60(6) h

7.6(5)x10%y

decay daughter
mode(s)®" 1! | isotope(s)" Z
a* LT Co
Observationally stable(" 3]
EC (99%) 59
- Co
B* (1.5%10739%)L7]
Stable
Stable
Stable




INITIAL DATA SET

3299 ISOTOPE RECORDS: HYDROGEN through LEAD

P N INITIAL FIRST DECAY ISOTOPE 5YMB DECAY MASS5 CHANGE

# # ISO0TOPE PRODUCT MASS MODE FROM DECAY STEP
1 @ 1H 1.88782503 H B.20000B0RE+BB
1 1 2H 2.81418178 H @.2000020RE+RB
1 2 3H 3He 3.81684928 H He B- -B.54B57990E-A3
1 3 4H 3H 4.82781118 H H 1N -B.10080050E+01
1 3 2H 3H 2.83531118 H H ZN -8.208173299E+81
1 3 BH 3H 6.044842880 H H 3N -B.3025994BE+01
1 3 BH 2H b.84484286 H 4M -B.48346599E+01
1 B TH 3H 7.85275188 H H 4N -B.48346599E+01
2 @ 2He 1H 2.81589428 He H 1P -B.18872764E+01
2 1 3He 3.01682932 He @.20000B0RE+BA
2 2 4He 4.00268325 He @.20000800E+BA
2 3 2He 4He 5.81222508 He He 1N -B.10086650E+01
2 4 BHe BL1 6.81B8EE918 He L1 B- -B.54B57990E-BA3
2 3 THe BHe 7.82882118 He He 1N -B.10BB6650E+01
2 B BHe BL1 B.B33022780 He L1 B- -B.54B57990E-A3
2 b BHe 2He B.83392315 He B-,FF -B.54857950E-83
2 7 SHe BHe 9.04355308 He He 1N -B.10086650E+81
2 i 18He BHe 10.085240E08 He He 2N -8.28173299E+81
3 1 4L1 3He 4.82719238 Li He 1P -B.18872764E+81
3 2 5L1 4He 5.81254588 Li He 1P -B.18872764E+01
3 3 BL1 6.81512279 Li @.2002020RE+2B
3 3 TL1 7.01600456 L1 @.20000B0RE+BA
3 2 BLi BBe B.02248736 L1 Be B- -B.54857950E-83
3 B L1 BBe 9.82678952 Li Be B-,1N -0.18892135E+81
3 i aL1i SBe 0.82678967 Be B- -B.54B57990E-BA3
3 7 18L1 L1 18.83548116 L1 L1 1N -B.10BB6650E+01




EXAMPLE LANP PROGRAM OUTPUT

- - - - L] -
a 703 1a3W leae . 9715580
o o o~ L] .y -
a70s la7He lec_ 9715576
123E8Re 1880s 187.595811441 187.95583821 —0.00054858
1835Re 1850s 188.595922930 188.95814751 —0.00054858
130Re 1500s 185.59el1l821e0 189.95844701 —0.00054858
1591Re 1910s 150_.96312511 190 _96059401 —0_0010971¢
13ZRe 1820s 1591 .8&853&210 191 96148072 —-0.00054858
1820s 158W 151 .58443540 141 907723323097 396368818
1830s 159W 1682 98269430 142 909814326162 59358492
1830s 1&82W 1682 98269653 181 .92877840 -0_.48Z04786
1830s 1&83Re 1682 98269653 182 92873122 0.98379948
1&840s 1&80W 1&83_.587804220 143.5911559930 570.70358015
1&840s 1&4Re 1&83.587804280 143.591159930 58&.7177872%
1&850s 1&81W 184 87876220 1453 _.91718472 13_89967622
1&850s 1&5Re 184 87878088 184 93032212 0_&857683721
186803 1&82W 185_.8726%1z20 181 _92877840 -3.4757231&
186803 1&86Re 185_87268677 185.930259312 0O_7T0Z257895
1&870s 1&83W 1&86.57155800 182 .928731z22 -2.53073z257
1&870s 1&87Re 186€.5871557&2 182 .928731z22 0.485334703
1&880s 1&8Re 1&87.59&e780413 1&87.9323285750 0.Z233528z28
LooUs LogwW 1o/ . Joi/olado 1o -2 32000 = -Gaoo0%D
1&850s 1&5Re 1&88.5&e7015z27 188.93421332 0.2183z2002
1&850s 1&5W 1&82.5&e70257& 184 .93032212 -32.8 2270
1700= 170Re 185.598357712 185.9324768l122 ~1375z178
1700= 17eW 185.598357727 175.9414028&Z —-2.9305217
1710s 171Re 170.59&832185z20 170.39 2582 0.1135 al0
1710s 1&87TW 170.59&83218054 R .33Z04822 -3 a005&89
1720s 17zZRe 171.5e00221& 71.532838150 0.123538710
1720s 1&8W 171.5¢8 21387 1&87.93238 1] -2.85803133
17303 173Re = =

- —_—— m P o

1730s  1esW 0.512059381 le3Dy
1740z 174Re

4_51217343 lesDy

[y
[y

=
= I=i]
[l =T ]

o
s = = ]
4]

[¥:]

[}

[ R o

4.51217343-4.0015063=0.5106671

[ e

-51z20

D\ O\ D O O

.00053381
00282601
.00143334
-00333280
-98443540
-98269430
57187027
S037Te47S
-978042Z20
-97804260
-85325370
-T0407535

-5&8

ad
7445728
gl
5121732
2743451

-480548Z21

-25112557

12054

21833708
-9837530%
.1l4831548
.1811ze63

15782878

.12805314

1
1

ol 8 - | o | P "W N - | o | Y | o |
o SZBT31Z:Z -2 _53073z257
o 9 ' ™ o "W -~ | o |
oz 928731z z 046334703
0.001727e2 1880s . B-
0.00053381 1830s . B-
0_.002826e01 15003 . B-
0.001433594 1511Ir . B-,B-
0.003593280 1520s . B-
311747308026 AR B+, B+ EEK B+, B+, B+, B+ AR, AR
G182 66646490 AR, LR, B AL B+, B+, B+, B+, B+, EC, AL, B, L2
0.57187027 162E% B+, 1E B+, B+, B+, B+, B+, B4
1_03776479-163Dy _B+,B+, B+, B+, B+, B+, B+, B, EC
590 _ 76962405 AR, AR AR B+, B+, AL, B+, B+, AR
606 _7A%83059 B+, AR, AR AA B+, AR, B+, B+, AR
359253747 1498m |, AA, AR AR AR B+, B+, B+, B+, B+, EC
0.70409555 165Ho B+, B+, B+, B+, B+, B+, B+, B, EC
£6818364 162Er AR B+, B+, B+, B+, B+, Bt
0.74497264 166Er B+, B+, B+, B+, B+, B+, EC, Bt
0.51205381 163Dy AL B+ B+ B+ B+ B+ B+ B+, EC
4.51217343 163Dy ,Bt, AR, Bt, B, Bt, BT, Bt, BT, EC
0.267434591 168Yb ,E+, B+, B+, B+, B+, B+
L 3= La kT 3= e T 3o TR, BT, R R R T
0.25112557 169Tm  ,B+,BE+, B+, B+, B+, B+, EC
0.24618034 165Ho LR B+, B+, B+, B+, B+, B+, EC
0.21£33708 170%b B+, B+, B+, B+, EC, B4+
-3_9887530% 17&8HL CREEC B+
0.14£31548 171Y¥b B+, B+, B+, B+, B+, B+
0.18112663 167Er AR B+, B+, B+, B+, B+, EC
0.15762876 172¥b B+, B+, B+, B+, EC, B4+
0.128059314 168Yb LR B+, B+, B+, B4+

o2t B+ B+, B+, B+, B+ B+ B+ E
. B+, A8 B+ B+ B+, B+ B+, B+ E




LANP PROGRAM: ELECTRODE COMPOSITION

@ Windows7 File Edit View Actions Devices Window Help ] &= s

@ Windows 7

I Plato - LANPPROGRAM10 for
il Plato IDE EBET
C 81 3197 T1
82 3248 FPb
EBELECTRODE COMPOSITION:  NULL -

cile

I

ADD ELEMENTS
OR ISOTOPES ADD,. REMOUE,. DISPLAY . EXIT . CALCULATE, SAVE, LOAD?

ADD NI AG SI FES8
ELECTRODE COMPOSITION:

Ni g Si Fe

48Ni 49Ni G5BNi 6BNi 61Ni 62Ni 64Ni 93Ag 107Ag
18%Ag 2851 295i 3851 58Fe

READD, REMOUE, DISPLAY . EXIT,.CALCULATE, SAVE, LOAD?

REMOVE ELEMENTS Bl ECTRODE CoMPoSITION:

a Mi Ag 8i Fe

OR ISOTOPES _ 48Ni 49Ni G8Ni 6BNi 61Ni 62Ni 64Ni 93Ag 160%Ag

3 288i 298i 385i 58Fe
m@nDD,. REMOUE. DISPLAY . EXIT.CALCULATE. SAVE. LOAD?

I
-

00 0

COPEN (UNIT=ZZ,FILE= . STRTUS= . FORM=
1  BCCESS= LRECL=72, IOSTAT=I0S22
OPEN (5, IOSTAT=IOSS, FILETYPE=

CEEN (10, IOSTAT=I0S510, FILE= . 8TATUS=

CEEN (11, IOSTAT=I0S511, FILE= . 8TATUS=

1 FORM=

OPEN (UNIT=14, FILE= . 8TATUS= , FORM=

1 LCCESS= ,BRECL=1Z IOSTAT=ICS514

OFEN (UNIT=15, FILE= . STATUS= , FORM=

1 IOSTAT=I0515, RECL=12




LANP PROGRAM: ELECTRODE COMPOSITION

INITIAL REACTION o Windows?7 File Edit View Actions Devices Window Help I &@ o~
PRODUCT ® Windows 7
[ Pleto-INPUTS il
Ale | {ilj Piato DE =8 |
D o
| : v g 94Mo A . AB402 06
LEAST ACTION : 0 J6Ru. =>96F 0. 80008600
G 5 0 : [ 0 : n 5 L : :
G [ A HHUH AHB1 8928
PRODUCT : o  1aca1948
b AR A HB 76
b AR A MUY -
5 AN R Bh330 5
: A9 A. 10769684
; A9 A BPE75 768
6 A9 ;
b 7H 9 A.16262704
6 g A.B2529036
b 5 A_A14469
b 5 b b H.H3H
b 5 5 B H.H495H45H S
LEAST ACTION 44 [ 1128u 11ZBh 111.51897200 Bu Eh BE- T -0.54857930E-03 0.00000000E+00 X
44 83 113Bu 113Bh 112 5322453800 Bu Bh B- -0_54E57350E-03 O_00000000E4+00 XX
44 70 114Bu 114Bh 11332422250 Bu BEh B- -0_54E57950E-03 O_00000000E4+00  EX
MASS CHANGE 44 70 114Bu 113BRh 113 _9Z24Z2858% BEh B-,1H -0_.10092135E+01 O_00000000E4+00  EX
44 71 1158y 115BH0 114 92289140 By Bh  B— ] -0_54E57950E-03 O_00000000E4+00  EX
INCREASING MAGNITUDE 44 71 115Ru 114Bh 11432868205 Bh B-, 1N -0.10092135E+01 0_00000000E+00 XX
44 TE 1leRu 1leRh 115.33081750 Bu BEh B— —-0.548573590E-03 Q.00000000E+00  EX
Is ORDER oF ISOTOPE 44 73 1178u 117Eh 116.593558750 Bu Eh B- -0.54857930E-03 0.00000000E+00 X
44 T4 118Ru 11EEh 117.5937828€¢0 Pu Eh B- -0.54857930E-03 0.00000000E+00 X
APPEARANCE IN ELECTRODE 45 44 23Rh 8538u 88.945844580 Bh Bu B+ -0.54857930E-03 0.00000000E+00 X
45 45 S0RR S0Ru 89.94287540 Bh Bu B+ -0.54857930E-03 0.00000000E+00 X
45 48 S1Ph 91Bu 90.93&855430 Bh Bu B+ -0_54257950E-03 O_00000000E4+00  HX
45 47 SZEh 9ZBu 91.531532430 Bh Bu B+ -0_54E57950E-03 O_00000000E4+00  EX
45 48 33ERh 93Eu 92 _.592574430 Bh BEu B+ -0_54E57950E-03 O_00000000E4+00  EX




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




OUTPUT/INPUT ENERGY RATIO
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Thank you ...
...It is an honor to speak here

Daniel Szumski, Independent scholar
www.LeastActionNuclearProcess.com






SO FAR...

ELECTRODE METHODS

ELEMENT DOPING: [Ag'?7, Ag'®] at natural abundance ratio
ISOTOPE DOPING WITH SPECIFIC ISOTOPES: [Ag'%” only]

BASE METAL ISOTOPE ADJUSTMENT: i.e. Ni® only
[May be required for Mars Mission Reliability]




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

LANP can be used to optimize these applications

EXCESS HEAT PRODUCTION
PRODUCTION OF SPECIFIC ISOTOPES OR ELEMENTS

RADIOACTIVE WASTE STABILIZATION




THIS IS AN ELECTRODE THAT PRODUCED NO EXCESS HEAT
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ANALYSIS OF GEORGE MILEY TRANSMUTATION DATA

fusion
16705

"97Ag + 3gNi+ {H —

fusion 7 Stable Isotope
10714,9 + ggNl ZH 1670s LN 167Re_) 167w N 167T 167Hf_> 167L 1?3}/1,_) 12;Tm—> 68Er End Products

\ \ Erbgym
P

163w N 163Ta N 163Hf_) 163Lu_> 163Yb N 163Tm N 163ET—> 163H0 N 163Dy

Decay Key
\ \ Dysprosiu

159Hf—>159Lu—>159Yb—>159Tm—>159Er—>159H0—>159Dy—>1g§Tb

Terbium
a

B*
155Yb 155Tm—>155Er—>155H0—>155Dy—>1g§Tb—>lziGd

Gadolini

a a a

B*
151Er—>151H0—>151Dy—>12§Tb 1216‘1_’125“

46 Isotopes 2 irobium
39 Intermediate radioactive isotopes \ \\\op\

B* B* B*
. 1:7Tb 147Gd 147Eu 147Sm_>147p
7 stable isotopes ; B thium

a

.
143p. P 143
e2Pm— “¢INd

Neodymium




ANALYSIS OF GEORGE MILEY TRANSMUTATION DATA

fusion
16705

"97Ag + 3Ni+ {H —

fusion

107149 + ;gNl + ZH 1670 167Re RN 167W N 167T 167Hf N 167L 1$3Yb N 12;Tm - 68Er

Erbium
\\\a\f
\\*

163W N 163Ta N 163Hf_) 163L 163Yb N 163Tm N 163E1‘ N 163H0 N 163

Decay Key 56DY ity
\ \ Dysprosium

159Hf—>159Lu—>159Yb—>159Tm—>159Erﬂ—>159H0ﬂ—> 159Dy—>1§§Tb
Terbium
a

B
1;3” 155Tm—>155Er—>155Ho—>1550y—>155Tb—>1556d Miley

Gadolini
a a a

B* B*
151Er—>151Ho—>151Dy—>12§Tb 121Gd 12§Eu

3 are in Miley’s Ni microspheres
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EXAMPLE ANALYSIS OF GEORGE MILEY DATA
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ANALYSIS OF GEORGE MILEY TRANSMUTATION DATA
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MASS & RADIATION DOMAIN TEMPERATURES
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SOLAR TEMPERATURES ARE POSSIBLE

CONSIDER TWO NUCLEI IN MOSSBAUER RESONANCE:
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The Reversible Thermodynamic Process

Perfect Reversible Process

No particle movement

It accomplishes work

No kinetic energy

No renewal required

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 [mi'noot] 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

Its is hidden from observation.
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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
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LANP COMPUTER PROGRAM: FORTRAN70/95
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3 6 &8 164.53032212 -3_&3052270 0_34518094 a. AR, B+, B+, B+, B+, B+, B+, EC
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