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PREFACE

This publication idstnhekbéi pgooé Rtlseqad amia n
Soci(adt&lF2hebDdcomaea] 20 RM8 k aatand , Research Ci
El ectron PhbdhhaoknuBeeEwelppyeesent atgii oems ivke r e
papers were submitted for publication.

We sincerely apologize for the signifi
following JCF24. This delay was due to var.i

sufficient manuscripts and the fact that 1C

For all meetings, JCF1 through J2& we published the Proceedingd-or the
meetings after JCF4, we pultied electronic versions of theggeedings on ouwveb-site
http://jcfrs.org/proc_jcf.html in addition to their printed versions. In viewoof efficiency
and low effectiveness in distributingformation, we decided tdiscontinue the printed

version for the meetings, JCEIOnly the electronic versiohsve beepublished thereafter.

Finally, we would like to thank all the participants and the people who have

collaborated irorganizing this meeting.

Editor-in-Chief

Yasuhiro lwamura,
Yokohama City University
Decembel025
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Expl oring

AHE Generation oAr Cons

Gas at El evated Temperatures I
Pul se Polarity and Shape

F. Cle } & ICi. Lor eGnz eltafsi®s &Il. | pPuBc hiFi &r i | |
Cupel |l immi NakafPrur B€r“rRomBuPr.riBlpccAaner
Spalllborte F., Mar Madtr Oma‘di eBar i
Emafitanzcel ani @ i bero. it
1) | SCMNS_L1: I ntern.ScSioence®,f iomndCawnurt-lex @ Nuc3d Q13 F
2) EU Project H2020: Cl eanHME;
3) DI DI, Univ. of Palltealmo;, 90128 Palermo (PA)
4) 1 st. Naz. Fis Nucl ., -Mial £; Fer mi 56, 00044 Fr a:
5) ARGAL, Via S. Stefano 27B, 20008 Bareggio (MI) _1t
Abstract
Commencing in 1989, our cold fusion experiments, | at
initially wutilized palladium within an electrolyte
setting, employingDy.asFrmimtur®e3d owiwaer H2 wirres gai ned
the electromigration properties of H or D within bul
equilibrium states and active ga&991fll,owe esspgddieal Ifyoc
coeffective a¢tlijve 8metce fNitia s ( g onCsut ant an) all oys, C
temperatures within a gaseous environment. By 2019,
resulting in a compac-tatbaoafiegeeatuponpwletskewmdmg aomd ed
recent I nternational Conference-2ddn3|CwveadeoseentMaat ed
aspects discussed during trhiengs etshsei orne p rTohdeuscei biid dlItwd e
Effects (AHE) from new wires with |Iimited surface tr
at 50 Hz (where the rise time equals the fialrlattoirme)
tests wutilizing a modified Power Dimmer to generate
the Power Dimmer to the AC mains supply presents ad
the generationyotfopuhdese nAEES s-rersepaetce da-t & g d iotmiu dskuerdf
constantan wires.
An outs__tand_i_ng featu.r_e of the Power Di mmer, beyond
AC powervdrithaxal vani cYitsahatf ioomer setup, is that, un
rise time of t hse, pwHhislee itshd efsasl It htainmel pri marily f ol
a few ms). Furthermore, in the cpwltexsd, oWwhamimmol pawsg
injected, typically spans 17 miwdri setond® &t This h
represents a significant portion, reaching up to 859
to a mere 15%. As a direct implication, the peak po\
I n our presentation, we wil/| present preliminary fir
stem from a brief conditioning period of the wire,
studies conductcehd shp/a mmuerd gupo utpo swehvier al mont hs.


mailto:franzcelani@libero.it

1.l ntroducti on

The Cold Fusion experi methB,s ,c dnameerrc etdd eantt itfh
LNF Laboratory (ltaly) i n March 1989, prim
PeB, -YPdal | oy s) based on the recommendations
conduicnt eadl ectrolytic environments, t he expe
settings, using H2, D2, or mi-RbbtrespwethoA
met al , has been widely wutilized in conjun:¢
mitigeatidi spegoll utants I n exhaust gases,
(approximately 080/ g) .

Since e ti9MeF rame, we have embraced the wu
di stinctive electromigr ateisadmbpr chmefd4 jise sn,c ea
specifically pertaining to the migration o
mat efMihalss . facilitated thequirliabiiommodéosdibtsit

active flux of atomic hydrogen or -Bssuteriunm
duration, r&8@etkiHizi)on rate 0.1

I n 2011, a shi-éetfeowahvdsambreecmaterials | e
Ni 1l alloy (Constantan), which is orders
I nvent ed i n 1887 [bbyl , Hdéwanrsdt a Wé shoni s wi de

el ectrotechnol ogy as a stable resistor that
air. We applied Constantan at high|[tlémper at
[ 1181, [poOr]i marily using hydrogen rather than

reui red with pall adi um.
Mor eov-dli, aCloys, particularly wup to a spec
reciprocal, exhibit significant catalytic

deuterium) from molecular to atomic states
pal adium. This effect was demonstrfaX.®]d by p

The primary motivation for this transition

of L-BNR effects, taking into consideration
key material s. Constantan, knownuksed i nhs s
coin minting in various countries (EU, USA,
Notabl vy, independently and with different
(Uni v. Os ak a, KyQut oa)l |Iboeygsa ni nuspponvgd eNi f or m ar
Later, Prof. Yasuhiro |Iwamura and call abor a

Laboratories) and then at -Cluo hcocknp olsnitvieorns.i t
applied their renowned g€af@@estyufttdavel spade
nanometdiagems!| tio this new compound and exte
ratio for AHE applications.

Approxi mately five years ago, Dr . Hi deki Yo
company (CleanPl anet) aimed at -AdEebapeéedg p
on | wamurads studies.

Reflecting back to 1995, Prof. [B&lanmAhgrn

NiCu mul til ayerlOsO rructas ean odl tA@dr2lBatail eyt die
primarily studied, exclusively using deuter
unknown to the Cold Fusion commuenadiyng itnictlIu



(AMet hods of maximizing anharmonic oscill at
Since 2019, we have advanced our experi ment
to achieve a more compacathodéigiBanjamdéot i
[ 13] [ 3remiAa] scent of the traditional el ec
representation of the reactor body i s Pl
constructedaflteth bBotbsckicate glass tube. F
Fiag.of fers an overall view of the entire ex
Fig 3 delves deeper into the internal cor
i ntricacies and structural details.

ODOOOOEEOEFOO® @

Fig. 1: ReactomThBodgh&8&mhematdepi cts the
comprises a robust “container" speeially
temperatupeeasdrei exddperi ment s:

1. Alumi nium Reflecting Foil

2. Hedthsul ating Carpet (Aeropan Ca)

3. Counter Electrode

4, Stainless Steel Shielded "Type K" External

5. Aluminium Reflecting Foil and -Aipedmald | nst
on External Thermocouple (4)

6. Borosilicate GIl ass

7. Aluminium Reflecting F-&Pillacwidt b nBIGd akendgd)C

8. Coi l



9. Alumi num Pl ate with Blackened Top Side
10.St ainless Steel Fr ame
11.St ainless Steel Covered "Type K" I nternal

Reactor ConfigufCatrent fphoPal sbdwoj

. 2

ctor setup, with the Hal/l effect current
sed oper-powemsDi mmehigpmpl i cati ons, the H
current monitor. WNhbe egvloags hyr deattaur'es o wntce
h thick | ayers of aluminum and painted
siderations, the glass reateo®r mst shi el d



COUNTER CONSTANTAN COUNTER CONSTANTAN
ELECTRODE WIRE COIL ELECTRODE WIRE COIL

TYPEK
THERMOCOUPLE
SS COVERED
S1 @2 mm
S1 @ 3 mm
S| @4 mm S| @ 5 mm
S| g 3 mm SHEATH SHEATH SHEATH
SE-SI1 @ 1 mm 2:_@:—;2”1 IRON SHEET TYPEK @ 1.5 mm IRON SHEET SE-SI @ 1 mm
SHEATH SHAPED THERMOCOUPLE SHAPED @5 mm SHEATH
Fig. 3: React or | hinenpetrh Qloerteai Dest aoifl st he r eac
il lustrated i n this figuprae.s A mptlaorydcard adrmrsd
pul sing tests to prevent unexpected interfe
seen in prevooss Gtbefsgueame includes the c
couretleerct rode. Originally featuring 75 turns:s
been reduced to 26 turns duandotheghneol pag
o f powders into the glassy sheath. The num

needed to meet the constraints of specific

2. Significant Findings Presented at
After our experi ment al group presented resu
Condensed Matter -NH@l ewaur S wicaursc dhalsCCGHhi fted
di scussed both publicly during the present
during the current JCF24 proceedings.

We conducted a series of tests aimed at ver
Effects (AHE), starting with a new wire su
exploration also delvedymmedbribepuimsest ( ohe
time equals the fall time) on AHE, with var
(50% duty <cycl e), uni pol ar negative (50% d1
cycl e) I n Fig 4, the originavolptoavee wiitric u
vari ac I s depicted A surprising observat
dependence of AHE efficiency on pulse pol ar
of the Negative Unipolar pul se



ALTERNATIVE MODE 2

MULTIMETER
FLUKE 87

MODE 1
___________________________________ .
LINE 220v ~ : ll>ll VANYAN 10MQ
50 H. [
e ' RURG 8060 Wiyl Cable COMRGSS. | MULTWETER
: FLUKE 87 8
IRON-CORE : g
LAMINATED . e 5
TRANSFORMER : 5
VARIAC | ’ HalProbe |« Q:
1.500 VA 100% 220V ~ : gN /\\//\ i i AI
ASSESS 400 VA 380V ~ : ALTERNATE 7y TIMETER | |
700 VA : WAVE FLUKE 187 o :
24V~ ' 1 [
o VA ' i
® Beo o) . O .
B B sl N i 5
' N N, R 4 '
NEUTRAL : V REACTOR :
; BY 209 SZ ZS BY 299 hTAéJlgl EN1'|§R; _____ J
. ug .o ol %
GROUND , :
: & ALUMINUM FRAME : $
R S A S i S g s - - |
Fi gOr#édgi nal (ol d) power <circuitry for obtaining variabd30k volta
Hz |ine. The waveform shapes include Sinusoidal Symmebugbd (SS),
fast-phhwghv ¢ll oavge dr op) direct di odes (RURG 8060) and reverse
Measurements include voltage and current, -phaeeelNAdEeantebytdhas$ stersus

i njected power, moni tored by a 100 MHzefOkectl | psclope( BWatI0@nkHm
Ot her instruments are set to DC+AC opti-ohecResubbsefgubklkrmot b mt
h) is attained. The | amellar iron transformer was recently rep



2 o ) A i e - 7§ SRR A

3 196C SCOPEMETER COLOR 100MHz 1GS/s )

Fig. 5. 'l lustration of the Typichhe Wanvtedé @nr anl
i nput power is calculated by the oscill oscope
The foll owing parameters are depicted: Vol tac
reacHic@gV); Current | ¢pbhlassee cpoolwoerr, clo ndp/udtiavt)i;o n
W/ di v) The duty cycle is set at 50%. It's no
sinusoid attb0tHpopnduentoodused by the Variac,
diode in this specific case.

this, we conducted exploratory tes"
the 50 Hz main, to generate unipol arel(edttrhede
al most grounded) or bi proaltairo npaull sreesg.i nTeysp i sceall € cy
t h
ds

ri-tsieme of pul se is exsrewmbi leirnaep esdf aarbse i an

mi |l I i secon (the two time factors differ by
duty <cyc¢l ebell dwk &p %, providing sufficient ti
enhanced thermal wvariations. Refer to Fig. 8
the tempor al behavior of these pul ses.

The Power Di mmer , directly connected to the
particularly in minimizing the substanti al e
Fig. 6) when generating the madewisf iHe apgulESfd s c
This efficiency is especialdye dteended amdiatbiud ke
Constantan wires. It is hypothesized that AHE
effects, withetmg pthiemdd wxomnifgiamth ve gas (H,
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-100
-120
0 100 200 300 400 500 600
Input Power (W)
gOvérview of power | osses (Ni Cr dummy | oad
nventi onal Variac + |l aminar transformer (bl
riac + toroidal transformer (red Ddarinoerr, (albi
een col or, about 5 W at 170 W input). The

ol er, absorbing 14 W. The advadéenge ®heusbdSs
omal ous Heat Eff ee2th (WAHEYPdreormiHi2t oeds wa 50 B .
at minimizing "wasted power"” to generate
efficient of Performance (CoP) essential f«

pivotal aspect of the Power Di mmer, in ad
conventional set up>Vaerbi@machgannct hes ACatii o
ence, as mentioned wearlirerc,t eirs sthe. eknod
ti oonemetbe theeVol t asg,e whuillsee tihse |feaslsl tthi;
s with the 50 Hz Iline (i.e., within the
etric pudsymmdthrnyy, |paretli odl arly the subs
al es, represenABE af inolvee.l expl orati c

m
e to specific operating points ca
y truncated after reaching its max
e injected powenr dompoil aatre ptull s erse raa
I
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300 300

L 4
*
.( -
250 4 y 250
o i === | ine peak - Negative Half Wave (V)
200 4 4 ”~ 200 m—— |_ine peak - Sinusoid (V)
DC peak (V)
150 e DC (Vrms)

100

Vrms (V)
) )Teed/\

® Dimmer - Symmetrical Polarity (Vrms)

0 100 200 300 400 500 600
Imput Power (W)

FigDefgiction of the behavior of root mean sqgu

power, with variations in polarization shape
(symmetric and Unipolar pul ses)gt i5dn H@zs yommdtom
Uni polar). The most el evated peak voltages ar
mode . El ectromigration phenomena are intrica
wire, aiming for maxr@muomomagsi Codeé] ngleatt iome t
Power Rms 161 W Voltage Rms -74.0 V
2 50
-2 A -50
< -4 -100 S
y— ]
& -6 \4 -150 @
5 &)
O -8 -200 =
-10 W -250
A2 -300
0 2 4 6 8 10 12 14 16 18 20 22 24
Time (ms)

Fi gAn8overvidiew) (@f mshe pul se generated by t he
to 1500 W) and a stable dummy | oad, at 161 W
t hanesbqGefer to Fig-tink). mBElae uiretdr swan stidkeagan irke a

as verified by the HF current moni tor. Vol t a
voltage, with a resistance of approximately :
as260 V.
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2 50
i) A -50
<4 -100 S
= v o
& -6 -150 @
5 &)
O .8 -200 >
-10 W -250
_12_J -300
() (=) o o (@] (@] o o (@] o o
o () (@) o o o (@] o o o o o
o o Tp)] o ') (&) Tp) o {p) (@] 1) o
o wn b -— (QV Q] ™ ™ < < (9] (9] (o)
Time (us)
Fig. TRBeA.same pul se shown in Fig.es8@dilwgt witt h s
that over 35% (in this case approxi mately 22
pul se (at a 50 Hz repetitiopecaed whntdh.ealShme A E
duty cycle is as low as 15% resulting in higt
Power (W)
2 50
0 0
20 -50
A W
o -100 S
-— )
5 -6 v -150 @
3 -8 200 >
-10 -250
-12 -300
o 1 2 3 4 5 6 7 8 9 10 11 12

Time (us)

Fig.Si8mi.l ar to Fig. 8 buteswidtih)hi grher nveéoil ims ged

es, while the current rise time is | opogwerdue
dummy | oad (fan heater). Tthaege xrciedd etnit me hiag aa
| ow -triinsee of the final stage (2 independent SC

power 2300 VA at 230 Vatcal ymodaswT B 30 3t4 neh aT al
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of t hpeovnedrghdi ode empl oyed (RHRG 75120 direct;

purposes) in the network shaper section (refe
2. Recent Developments and I nsights:

Di scussion of Experiments Conducted Si
I n this section, we present the most recent
September 5, 2023. The discussion revolves

conditioning times, a predicamenotf exawacdédmnbacele:
one i mmediately following I CCF25 and another
further setback occurred on November 13th 20:
substantially curtailwnwgi tttheactxipea i gnast abi dre
Approxi mately one week was exclusively all ot
Vacuum, He, Ar, and Ar =He . -cTahlei bnreacteisosnist ywafso rh
AHE measur ementosmerteliice dnearh otdhodrongi es 1 nstead
The intricate nuances of the reactor's beha
succinct representation in Fig. 9. The resul
elicited greater AHE values codmfpdald eW itrop uwti rg
range. Noteworthy is the fact that unipolar |
al | ot her polarizations across all I nNput powe
1 30
..... He - DC (°C)
800
55 —H2#4 - DC (°C)
= = = «H2Ar-DC (°C)
=
© 600 | 20 = H2Ar - Sinusoid (°C)
S
5 ——H2Ar - Half Wave Positive (°C)
g T
aE> L E —o—H2Ar - Half Wave Negative (°C)
F 400 =
g — H2#4 - DC (W)
o 10
[= = =« H2Ar - DC (W))
200 - 915
— = H2Ar - Half Wave Positive (W)
0‘ 0 —o— H2Ar - Half Wave Negative (W)
0 40 80 120 160
Input Power (W)
Fig. 9. Overview of an experi ment wi t h: Ar : H:

Comparison of Anomal ous Heat Effects (AHE),
under various polarizations.
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r reference, measurements in pure H2 (best
e higher internal temperature resulting fr
dition (to increase tempeeraet urreema raknadb |uen,i pyoi
ceeding 23 W Pot emmltdcatlr cedd e(cgrso wnfdecdc eby oaur
nsidered in the analysis.

1 Optimizing Anomal ous Heat Effects: Expl or
e Power Di mfast aRids&I| Tirme

this updated configuration (Fig. 10), enh
wer Dimmer circuitry to address the potenti
ilization of hi gher v 0 latl a gsea fveatlyu else vtehl ast, sa
vices have been incorporated. Bothablapsehicg.
Gal vanic insulation transfor mer, -caoncsaump onrge
tur e.

ving on to recent experi ment al out comes,
periments involving mildley mtreéaztceadi surcfoande
peri ment s, conducted as part oad r eo ngguwoa Inigt art
milar to the "optimal" experiment conduct ec
slightly | ower intensity, the results high
teworthy are the imoed wiatvio rtahbd eP o weesru | Iti smnoebrt
ese recent experiments serve to confirm t
eviously adopted experi ment al procedur es.

14



Amperometer (A)

L | FUSE;—L‘ - Lt Lo o Lo v | 1 8 [ DMM 916 722 LN fﬁiLj
[ “| W X
— il 0 sz Sw O z i G T PERSON \ |
d } 82| 4 gy, |88 NE| o 34 |g : % & , 8% oW | TEKTRONK| | arpcm [occompeNs| | | S |
A HE: 5|2 7 52| 3 SE [ | 85S¢ @ Q |ET Amperometer (A) {_____| CIRCUITRY \ |
= $< o= 23 8% ! g s FF Y N LNF - SELCED| | |
GND N N N Z O N 3 N Z O N ! 10 9 \_ —
| ww ww | e i
220V ‘ | 22 uF " o LOAD
~ 50Hz PE e LI o 196C REACTOR
L T owewswceoxmwe | i cerAme FLUKE
BZY93C10 bem=rn
ZENER 10V 20W 1kQ L
1w DMM 916 [ VP210
BZY93C10 e | TEKTRONIK oo FLUKE
ZENER 10V 20W | S
Voltmeter (V) Voltmeter (V)
& LINE FUSE TWO-POLE SWITCH TE8034 - TECNEL DMM 916 - TEKTRONIK PERSON 411 &
TYPE: Phase / Neutral Fast 10A 16A SINGLE-PHASE MULTIMETER PULSE CURRENT
220V ~ 50Hz UNIVERSAL VOLTAGE Amperometer (A) MONITOR
REGULATOR Voltmeter (V) Amperometer (A)
2.3 kVA/ 230V BW 1/20 MHz
100 mV/A
FN 343-10-05 SDM320M - EASTRON A9D17210 - SCHNEIDER 196C - FLUKE VP210 - FLUKE
SCHAFFNER
NETWORK ANALYSER MAGNETO-THERMAL 2 Ch Oscilloscophe PROBE
POWER LINE FILTER Active power (W) DIFFERENTIAL Voltage (V) Voltmeter (V)
10A@ 40°C Voltage (V) 2-Pole Magneto-Thermal Current (A) 100 MHz
25/100/21 Current (A) circuit breaker 10A (Curve C) Power (W)
Frequency (Hz) Differential 30mA (Type A) Time (s)
Power factor (PF) 230V ~ 50Hz 100 MHz
Acti9 IC60 RCBO
Fi g.Sclllematic detailing the circuitry necessary for Power Di mr
devices to mitigate the risk of electric injuries,aneleymirmgat i n
consuming component
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----- ArHe - DC (°C)

= = 1 H2Ar - DC (°C)
8 2 nmer peak
. . o. . H2Ar - Dimmer peak
Unipolar Negative (°C)

—— H2Ar #5 - DC (°C)
__H2Ar - Toroide
Half Wave Positive (°C)

- H2Ar - Toroide
4 "~ Half Wave Negative (°C)

M) THY

(

Internal Temperature (°C)

—— H2Ar #5 - DC (W)
— — H2Ar - Toroide
2 Half Wave Positive (W)

—— H2Ar - Toroide
Half Wave Negative (W)

0 40 80 120 160
Input Power (W)

Fig. 11: Recent Results with Enhanced Wire

l nvestigation into the | atest outcomes usin
Sheretrm el ectric

conditioning. Qualitativel:
from October 2022 to February 2078eg ®oweit
Di mmer yielded the most promising results
previously adopted experi ment al procedur es.
2.2 Challenges -FmedMeasauy i Qgr Hemths: A Bri ef
The wutilization of the Power Dimmer 4 ntrodu
frequency curr-eass, rgeseehni imbedidloa mpsr, 0 xiqma tve
to several MHz of equival ent bantdwnarniht.orTh
designed for 50 Hz pulses with a rise and f
becomes inadequate in these specific operat
To address this |Iimitation, a higher bandwi
named Pearson 411 was empl oyed. However, th
a | ower bandwidth in the | ower frequency I
capability.
I n response to this challenge, an innovati\
l i mitations of t he hi gher bandwi dth curre
measurements and maintaining the incteg@fity
this innovative circuitry is depicted in Fi

Fig. 12A.

16



Pearson current monitor

D1
1N4151

Switching powes adegtor 5V, 2 A 1 s comr
R = 2 R L1 7 @
nova | i it o ) (St —et o-7 31 S RPOT. < 1k r:om.— —&uﬁa—w 2>2uj5|ﬁerl-mmwmuu-al " ®-U1
“ Riiaa e +|Femvist +|Tusvim 4 —\L_ 5 SKohmrf: _]_ ’\/\/\, —]_ —I_ 10 ' N BNC
[ A=t ’ ngv"" _ch _|_cs c4 c3 47
2uSves 22V &M SV om aTu Vo Neuu-al
——k
N oUT
s To Scope
Pearson model 411 parameters U2
Sensitivity 0.1 Volt/Ampere +1/-0% Neutral
Qutput resistance 50 Ohms
Maximum peak current 5000 A
Maximum rms current S0A
Droop rate 0.9 %/millisecond
Useable rise time 20 nanoseconds
Current time product 0.2 Ampere-second max*
Low frequency 3dB point 1 Hz (approximate)
High frequency 3dB point 20 MHz (approximate) of
T F
lif figure 0.6 peak Amperes/Hz 1 pﬁssg'rvn%»? U}‘:g\g“é(‘y
OIRECTION OF A
Qutput connector BNC (UG-290A/U) i
Operating temperature 0t 65°C -
Weight 8.3 ounces
Fig. 12: l nnovative Circuitry Compensation for DC Absence
Schematic representation of the ingeniously designeducreauitry
monitor Mod. Pearson 411. This innovatiodfiasnsurness® dnichursaPaoeveaee a

Di mmer operations.
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Current Signal

I | [ | I [ [ I

Amplitude

—Ideal

~—— Filtered by current transformer (fcut = 1Hz)
1 | | ! | | | |

0.955 0.96 0.965 0.97 0.975 0.98 0.985 0.99 0.995 1
S

12A: Operational Details of Compensation Circuitry
ving into the intricate operational principle oé thether aACi
rent monitor Pearson 411 (or equivalent types)nismi empbomped,
precise measurements. This becofmest prairde cui mes yassaoci at ed
rati ons.
s crucial to note that the AC current monitor expaeamairdnce sduee
it soflfow rceugtd e ey . (Consequently, the measured signal exhibit
n compared to the actual current signal (depi cteegdu | bayt otrh eh absl
n sleyamletssagrated into the outoput of e¢edhetlher DEntcomponeat., T
urate and dependabl e measurement of the current.
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2.3

I n
we
she
p ol
by
exnp

Sys
i n
H2

To

app
she

typ
AC
t he

Pr e
Nov
pos
not
unc

Con
pul

app
pec
war

I nvestiddteichgo@GeuVbet age Dynamics in Ca
a recent examination, conducted with the
revisited the meheaotemdatvoflftabe. chhnsee
d Ilight on the consistent variatigi pas$ sien
arity within the simplest configuration:
toroipodwerhidgmde. This coil, primarily co
osure to H2 gas during surface preparat.
temati c measurements, akin to those pertf
the days |l eading to its fracture on Nove
to induce AHE, as evidenced in Fig. 11.

det ai | t he configuration, t he counter
roxi matselmmilf.5S5om the active el ectrode. S
ath (as 111l ust reateecdt riond eFivgo.l t3a)g,e tihse rcoouutn
ical electronic multimeter (R_Iload = 10
voltage measurements, a 100 MHz scope wi
mul ti meter I s employed, resulting in a
l i minary findings from the coil devoid
ember 16) suggest mil delrs ammenh | d eisl .c oIpea
I tive pul ses exhibited weak anomalies,
blceadevi ati ons. | mportantly, the pul se ¢
hanging operating conditions.

trastiqablsyprbedecH?] showed no offset i n
s e, although qualitatively similar to t1
roxi mately 25% | a83@6r | @awera e geishieorfenop e a
uliar pulses under negative polarizati on

rant i ndge dtulr teep!l amati on.
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Current (A)

Power Rms 98.5 W Voltage Rms 51.6 V

Power Rms 38.6 W

Voltage Rms 20.1 V
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5 100 5 50
4 80 g <4 40 <
o = °
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A A

1 20 1 10
0 L4 \ ad 0 0 vy

0 5 10 15 20 25 30 35 40 45 50 55 60 0 5 10 15 20 25 30 35 40 45 50 55 60

Time (ms) Time (ms)
Fig. 13: Controlled Experiment with Mini mal
I n the experi ment conducted on November 2 !
utilizing He: Ar (50:50 mol ar) gas mi xture
provides key insights. Notably, there is a
Thpeak voltage at the counter electrode (+
pulse (+104 V) The observed behavior res:e
coupled with subtle capacitive effects, exe
Power Rms 98.9 W Voltage Rms -52.8 V Power Rms 12.8 W Voltage Rms -8.26 V

0 0 0 0

-1 -20 1 -5
g 2 \% 40 g -2 -10S
53 i €% 53 A 15
3 4 8035 3 4 203

w w
-5 100 -5 -25
-6 - —— -110 -6° - N = E : -
0 5 10 15 20 25 30 35 40 45 50 55 60 0 5 10 15 20 25 30 35 40 45 50 55 60
Time (ms) Time (ms)

Fig. 14: Controlled Experiment with Minimal
Il Tustrating the experiment conducted on Nc
utiliziggs Hemt At ur e, Fig. 14 provides <cruc
overvoltage of +11 V is evident.-18hé&) peak

represents

merel y-108%V9 f

resistimveofpapoi enoi al
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contributing to the overall dynami cs.

2.4 Enhankqiunigl iNoni um Conditions: The Unique
Di mmer

The distinctive and atypical pul se generat
significantelguidmpblriifuym ncoomdi ti ons wi thin the
specific shape of the pul se, as sheswcased
amplification.

The traditional equatiomrgoiverkKelngi n}empwhiad

to the material's specific heat (Cp, in J/K
expressed ggIs: E = mACpA

I n the context of the pulse depicted in Fi
repetition rate of 50 Hz, each pulse carrie
a mere 15%, indicating that the emér dy mes ¢
Further mor e, considering the nearly triang

concentrated over approximately half of the
concentration contrielgwties btro utolea f dig< tt ihrec tpidiv
shape.

1. Initial calculation:

_ 3.2 _
AT = gasx10-vxam — 182K

. Considering a 15% duty cycle:

AT = &2 =1215K

3. Considering a triangular shape:
AT =121.5x%x2=243 K

I n conclusi on, under the assumption of I d
potenti al to experience a temperature sur (
substanti al increase holds the promise of
pri mahirlowgh the variation of |l attice di men
within. Additionally, the inheren) magi d r
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stimulate the skin effect on the wire's sut
as intentional | ayers of Cu, Ni, and ferrom
with the | atter retaining ihesdé ecommamgectfia
contribute tequihéiibmtuimcatymamorecs observed i

Exploring Skin Depth Dymgamiladod:r ilump ICiomalti it

The general simplifiedi)forewupregoecdrasng

1/2

Wher e:

jrepresents the resistivity of the condu
"i's the mathematical constant approxi mat
sdenotes the frequency,

esignifies the magnetic permeability of

Given the remarkable disparicstsg)bfet weem ame
coppersedfwit hon being 4 orders of magni tud
potentially be exceedingly thin-li dé@asi tdyi,s
warrant sddputrh hiemvesnti gati ons to accurately

The substantial differences in skin depth e
nolni near behavior, emer ge as aneanquidliithroinuarm
conditions at the surface of the &ree, ri
I mperative to unravel the intricacies and p

3.Concl usi ons

The focus of this article's presentation
affirmations encapsul ated by the foll owing

Polarity Effect and El ectron Dynamics:
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Confirmed a noteworthy anomal ous heat effe
compared to positive ones, even atfdlolw rep
times (5 ms).

Possible Explanations: Proposed explanatio
amplified by intense edeepcdasriotne de mnastse roinasl sf r(c
of Ca, Sr, Ba) due to high temper atnutraens ( Ri

surfaces and trapped atomic hydrogen contr |
on pul se dynaeli ect rammdle ciorutndgreact i ons.

Ul t-has t Pul ses and Power Di mmer :

Confir medf ashtatp wll stersa, featuring high peak \

specific conditions, significantly increase
Fig. 11) exemplifies this phenomenon.
Mechani cal and Skin Effects:

Hi ghlighted the i mportance of mechani cal

temperature wvariations, and the considerat|

i nfluence current di-lsayerbaud i onr fomcd.he wire'

Surface Treatment and Operative Procedures:

Emphasized the <critical role of proper su
initiated after introducing active gas an:
achieving substantial AHE over extended per
anidts surfaces for previous treatments. Ov e

appropriate conditioning procedures poses ¢
Temperature I nfluence on AHE:

Confirmed the significance of kfi agcht otresmpfeorra
enhancing AHE. Operations up to 800 AC were
there's an intent tDOGERI|IACtiardeg, BXiamielr &r t th
group's operating regime in JLapan.t h@e dpiftfe
composition ratios between the two setups p

SAV (Super Abundant Vacancy) Model

Expressed conviction in the applicability ¢
i ntroduced by H. Fukai[ &k yfourlUtnher. , dda@lamyp
Staker (Loyo[lla6]Un[ilvit]p [E1%8A]) ai n observed effe
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as a model for interpreting various phenome

Mul-Body Fusion and Absence of Ashes:

Advocated serious c-bodydéwmuatiiooncioocephe mno
Takahashi (Osaka Uni v.) i n 1991, as a p I
characteristics, including the absence of u
Deteri um.

No#&Equilibrium Conditions as Mandatory:

Firmly concludedut hators mpencicioindinomns, strat
gradient s, ul trasounds, temperature gradie
fields, |l aser, etc. ), are 1 mper amamwmeerf,or a
maki ng It pr-aaoti dalappbr carteiaolns. Emphasi ze

maxi mizing the Coefficient of Performance
Referenced pioneering experiments|[ Ihy] Gust

i nvolRd ngulae and pressure drop, as a clear
I n conclusion, the intricate nature of Anol
these findings. This complexity highlights
pul se dynamics, surface interactiugana,y arfd o
these factors is imperative to unveil the f
applications. These extended conclusions fu
of AHE optimization. Tempecrdad atr@r ,cowmittriol o gen
beyond 500 AC confirmed as i-1n0f0lOu eAnCt iraaln.g eAnma |
with the CleanPlanet group's approach, offe

The application of the Super Abundant Vacar
and further developed by M. Staker, hol ds p

for interpreting observed effects-boydddi ti ol
fusion concept, i nitiated by Akito Takahas!
elucidate unique characteristics, notably t
Deuterium. Ultimately, a r esounmdeinng bcloen crlou se
of -eqgui l i brium conditions. Applied strateg
pressure gradients, ultrasounds, temper atu
magnetic fields, and | aser teohpgi §oesredheg
and optimizing AHE. The i mportance of ma X i
(COP) concerning the applied stimulus is h
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ose conducted by Gustav C. Fralich at N A

op, Stand as testament to the tangi bl e re
actical applications with an eye on maxin
knowl edgment s

e authors express gratitddNé&)tdobDr .praAvgd

valuable scientific insights. Special app
e col |l abolrMR'osr selagc tiIrNoFtNec hni cal gm@up f or
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| R and Light Radiation Anal ysi s
during Hydrogen Dessiozegd i Ment &lr o
composite

Takehilk®d Yotsdhhi noBu JShiota saa kkias a g i
Tomonori 2TaddaBhshoBu Yamauchi

1 Research Center for Electroi#8Rl6otlapalfici ence,
2 CLEAN PLANBDZ?2I2nd.a,pah05

Abstract

We have constructed an optical system to mea
region, in order to study -stihzee da nnoemaal | 0 ucso nihpeoasti tgee nwe
gas. I'n the present work, hearti nbgu rtshte phheeanto ngeennae rf a
studied in detail by wusing improved measurement s
over all energy region in synchronization with a
t hat t he ssuadnupelne ehnaesr gay gener ati on, which increase:
temperature, resulting in a rise of the heater te
the visible and infrared i ntcdcinfsfidgrierst, fobart d&dweh c
comparison with the radiation from the sample be
i n theneriggyh part i s increased during the burst.
1. I ntroduction

I n recent years, in a system consisting of ne
(deuterium or | ight hydrogen), anomal ous heat gen
t her mal energy than normalg €eandc ciadns elazvt é omesenvi
power generation technology using this phenomenon
clean, powerful and inexpensive energy, and the s

We have been conducting research on anomal ous
materials, and have so far confirmed anomal ous he
by chemicl@l Heweweonsbasic and systematic data ar
is unknown. We are working on the elucidation o
phenomenon.

The outline of the experimental met hod i s as
(1) Amuwlatniol ayer reaction film is pilmctelderomodouhl e
(Fig. 1).

(2) Place this in a vacuum vessel and evacuate.
(3) After hydrogemul si labyer beidl, mtihe mamiod|l y heat
vacuum is exhausted to release hydrogen, thereb:

We have evaluated anomal ous excess heat wi t
Recentl vy, experi ments have been conducted by ad
measurement . We measured the heat erghtte ntpaediadtuircen

emitted from t hel imutrfeascee eoXfp @ rhiemesratmp,l ewe often ob:
in which the temperatulrte®lof the sample suddenly r

Our experimental met hod is characterized by
conditions and that it uses a thin fil m, which al
the surface when an anomal ousimieedthiang rmahlde md meomo
surface is accompanied by information related tc
Kasagi point Analysis of the radiation intensity
considerationmeafcttilmen siezmgd odchf!(thtbee sebor €prmhs eowi nc
burst phenomena in detail is one of the ways to
Excess Heat) production, such as el ementary react
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experi men

Sampl es
sur face i

1

.
[
C

of the reaction.
- Vacuum Chamber <
Y A;n:\m Supply
Ceramic I.',\"'m
03, o = H\‘mnm ultilayer
Jer- B
L I|_\'(;;(‘);;Vlvl";):ul|;|)li(lul .
‘ Evacuation
FigSchematic diagram of the
2. Experi mental Apparatus & Procedure
The schematic is shown in Figure 2.
and the 1light emitted from the sampl e
details of the experimental &pEgalt dtews i and emMea swrce
For photons emitted from onefsiadedofantdthei sampkEkel

measur emarnyt spextr al

meiansfurraermeedn tlsi,g hatn dmemaisdur e ment s

radiation frsamptllee soppeod St alreedB)I1,i gitd measur ement s
2 shows the results of the measurement -0.f9%; near|
Mi crophase Co. , I nc.) with these emistwameed .i Asa
to observe a wide part of the emitted energy.
mid-IR
measurement  near-IR measurement Light measurement
—_m _ measurement  R°7r 7 MeasEmEt
o) = /7 715K
g I ik
Ceramic Heater e ‘E - —
Near IR sam, Ew'
mes'des £
Visible light N ;;5 ]
X-ray ceramic spacer 10* L Dea TN
° ” }_-‘nc‘rgy(c\’ ) " ‘
Fig.2 Schematic diagram &f gpthBoet ome arsaudrieanteinoth s pec
CNT
standard sampl e
Experi ment al Procedur e
The experiment al met hod is as foll ows.
(1) Sample preparation: The s aihp(lCu;ilsl.ma dem,byiagll
nm) on a Ni substrate using magnetron sputterin
(2) Sample setting: We set the sample on both sic¢
Then At the same time, we keep the sample tempe
gases.
( 3) Measur ement b efgarse iKreterpo chigc ttihoen cohfa mh er i n v
measur ement of radiation together with the rec
temperature a#td®R. outhwtclhdngMindg the heater i npu

reference

d antga t wo rnroe sepxocneds s

be ev

aluated

t he
29

using
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h e asxg afsor
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(4) Hydrogen absorption of;gaampWwe: fFblF ghe chambe
up to a pressure of 10kPa and keep the heater t
(5) Measur ement dau r iAf g sebdseodtobrepd ,i owe ofapH dly heat

increasing the heater input voltage at the same
induce an anomal ous heat generation phenomenon.
conditi beatlat inpeat voltage is constant Dat a a
power) is typically performed for 6 to 8 hours.
(6) In order to obtain another data for differeni
changing the heater input voltage.
3. Results & Discussion

Fig.4 is an example of the experiment al resul
The horizont al axis indicates ti me, and time 0 i
mentioned above) I n thi s8Wasd,ert hteh eh & ahteerrmail n peugtu
process (5) The red |Iine is the heater temperat
green |ine is the r-adfimonéaied iingkehsftygmobBi dadaeAmi A
althowglmttelhme i nput was maintained at 28W, a phenor
t he heat efheaaetmpbausrasdlbrseer ved 2 ti mes. Aisnfsreaerned t he
l ight increases in synchronization with the heat

Simultaneous meiarsfurrernmedtamd wiesairbl e | i ght s p
surface A. The results are shown in Figure 5. I n
infrared and visible |Iight aed ahoWwB: 5fTheeapbcmee
was performed for 1 minute and repeated at inter:
the visible |ight raldi&téedv,n damd etghatreed beit welea ilr
ne-anfr arreadt eidntfeegom 0.55 to 0.75 eV. This figure s
l i ghti,nfmeaared Ikingfhrta,r eadnd ingihd al so i ncrease synch
bursts, the same phenomenldh observed in the previ

Evacuation & heat up
960 T T T T 380 35
'he temperature rise of Heater and the rise of
H; absorption Mid-IR Intensity are synchronized.

|
955 | \ 375
/\j . 25

20
370 2

heater Temp(°C)
i/
!
gr
i
,)[E,
f!
I8
4
—~
//{
/
4

mid-IR Intensity (arb .unit)
o
Input Power(W)

945 | | 365

Heater Temp —— Input Power
Mid IR Intensity Side A 5

940 | . . s =L " " . L " " i 360 0
0 10 12 14 16 18 20

Time(h)
Fig.4 Time evolutioni mffrddead eirnt empietra,t uheat ani
Experi mentl1
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Evacuation & heat up leater Temp. m Light Intensity
13.8 ' Mid IR Intensity Side A o near IR Intensit .
: 960 380 3410

136 Hyabsorption | 1
- 1. 33107
; 13.4 955 .:'.‘"“.-_ 372 :
; 13.2 e SN\ --". ; 3‘2'082
; : AR 5 "‘-s_.\,,__, et *-..\MN__“ % ;
L _; 950 ‘/‘ N A N 370 2 3110° %
= 3 S~ g e g
;;125 3 s \-~. ” o ;
x 126 94s 365 E 3
51“ 22 2910°
S
122 940 360 2.810°
10 12 14 16 18 20
Time(h)
Fig.5 Time evolution odf nd¥irairkelde !l liighht innteassitty
In our experiment ,-i ner ameas uraedd at hen mfdom s
simultaneously (Fig.6(a)), and Fig. 6(b) shows t
synchronously with the heater temperature when he
Next, we eval uat e -itnhfer aerxecde slsi ghheta twe Tahree mmeda s u
value of the thermal emission spectrum (Fig.3), w
from the sample. We usede thixcsedd ghhdaatr.adkiadg.i ®nshow
reference experiment in which no hydrogen was abs
of tHenfmiadb ed | i ght emitted from both sides of th
i nputthet oheater. By comparing the results of the
experiment, the excess heat was evaluated. Fig. 8
experiment. After the heateati beaof ngbsttaritedW was
spontaneous bursts with excess heat of about 0.2V
Table 1 shows these two excess heats and the
(3.1 L volume) during the ®®xapersiomdrhte wasnbap p rod x in
the chamber “Wesd .abEovwetn 7xf10 he gas in the chamber
oxygen (hydrogen: oxygen = 2:1), %Uhe |l meatondfr aca mi
energy generated by the two heat bursts is 677 J
magnitude gr eaft ecomhant it e dfeahydrogen. This mean
is being released, unexplained by the chemical r e
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Table.1 Excess Heat and Excess Energ

Burst1 Burst2
EXH (W) 0.24W 0.30W
EX-Energy(J) 677.1 1030.7J

The time response of each burst is shown next
intensi-tyfrodr edd dradi ati on from surfaces A and B,
expanded time of burst 1 aenrd tbeumpsetr a2t.u rDeu ra mndg tthhee
surfaces A and B increase $ywhclhredousaldy.atkFomt Ifarc
decreases just before the burst occurs, then reve
in Fig.10.and Tabl e

From these time response results, it appears
effect of the heat generation propagates to surf:
burst, there is a precunfed phdhnhameaonpnowhsesuef abe
about 20 seconds. This phenomenon is unknown, but
physical property change (electron density, hydr
etc.).amnel wzd It his phenomenon in detail in the fu
mechani sm.

(a) (b) Burstl (C) Burst2
960 — 380 958 v v — 374 958 v . ) 374
I\ Burstl  Burst2
\ 956 1372
98 1> e e z
£ . (=af T & 5
o £ o o954 i sw0g § £
E o0 oz & i /"\\ g § g
g é iaSSZ !r.-‘ ) “‘11‘_;3582 ieg E
el JGSE ____'M ; s
[ g s 366
= ::: :s :::::::; Z?Zﬂ:ﬁ Q * Mid IR Intensity of Surface B g i MidIR Intensity of Surface B
940 b - 360 948 . - -~ 364 948 4t . e 1 364
12 14 16 18 20 16.3 16.4 16.5 16.6 16.7 168 19 191 19.2 193 19.4 19.5
Time(h) Time(h)

Time(h)

Fig.9 Time evolution -bR haedtati bamderangr a8eah

33



953 | I =
369

852 | o *— Heater Temp.
*— Mid IR Intemsity of Surface A
I *— Mid IR Intensity of Surface B 368

Heater temp.(°C)
-
1
I
Mid IR Intensity (arb. unit)

s i _EL.rm_._:szrm_::_L

951 | r

1 367

—— 366
16.35 16.4 16.45 16.5 16.55
Time(h)

Fig.10 Time d¢€¢Rendedhaé¢eioh wudi ng heat bur

Tabl e2. Response time of heat Bur st
Burstl Burst2
odo 243C 22%C
oda 122%cC 205%c
s 214%cC 344scC
d-Te 270%cC 193sc
4. Conclusion
We have been studying the phenomenon of anome
na+wo zed met al multilayer fil ms. I n addition to t
heat emitted from the surfaceabfsybeemampl|l emea®Wer
radiations for a wide energy region. Using this |
radiation was performed when heat bursts occurrec
When heat bursts occur, the emission of thes:
heater temperature and indmdasaeedi notlve semtier & i rye
that the sample has a suddekesn rameradg) oge porwatri @rs, ww
temperature, resulting in a rise of the heater t e
The correlation betweeni nfirsairbelde Iliigghhtt iinntteennssii
bursts revealed different dependencies for each
di fferent for each bursbtn Theadbststbbhasoa disthe
in theneériggh side compared to the reference distr
measurement range of emitted | ight and perform mc
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Excess Heat Measurement i n Hyd
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Abstract

I n a previous stpedyjodei obsemvetdeshotemperature f 1 u
coated with a Ni membrane having a fine structure a
di ffusion between t hwhiPlde fiontl eraendt iNig meenbawainer.s as
did not observe any significant excess heat due to
owing to the | ack of reproducibility in mtual exper.i
procedure to improve the reproducibility and achi ev:i

20000 mwW of excess heat was observed with good repr

1. l ntroducti on
Several previous studies on hydrogen/ deut e
wit INiPdANd Guwstems have reported the genera
studi es, the following points were emphasi
anomal ous phenomenon.

Composite metal sampl e

Samples exhibit microstructures on their
Considering these conditions, hydrogen abs
conducted wusing Pd fos$tr watmprled Nioamewhb rwa n
previous studi es, we observed sema i odtrig
i nter mmpedreantturtee fl uctuations, which could p
di ffusion between the Pd foil and Ni membr a
evidence of excess heat owing to | arge sys
expemitm, the biggest obstacle in obtaining
systematic uncertainty caused by the indiyv
around the installation position oédthe sam

was employed for a more accurate excess he
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experimental results obtained using an i mpr
2. Experi ment

2.1 Sampl e

The sample material was composed of a Pd f
(t = ~100 nm). First, the Pd foiC fvas WA s he
h. Subsequently, the annealed Pd foil was w
I mpurities from its surface. A fine structu
etching "weam. aBuBAsequently, an Ni membrane
sur fac'es pwitd eAr ng.

2.2 Absorption experi ment

A schematic of the absorption experimental setup is shown in Fig. 1. TResadple

was placed in a stainlesgeel cell. The stainlesseel cell was filled with hydrogen gas

(purity: 99.99999% or higher) at 5 atm and pressurized for approximately P te

weight of each sample was measured before
(H/ Pd) was calculated from the weight di ff

repeated

S e v average H/RderaiqQ wasah78. t h e
== |[Ssaintess Cell
>H
loading cell
Digital Vacuum
Indicator = :Y:D— Gauge
H, -
[— Evacuation
E D ? ? Al Leak
Valve
Regulator i
H, & LG. {% Main j«—
Gas y v [Diffusion
“Leak  [Pump_ [~ [Rotary
Valve Pump

FigSchematic of t

2.3 Desorption
A schematic of the desorption experimental setup is shown in Fig. 2. The samples were
placed in a chamber. The chamber was evacuatedto P®«l8 di r ect
W) was applied

constant

power

exper

(0.6
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i ment

he absorption app

current

t o
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Joul e heating. Me a s u2r4e Tihe.sam@e temperature tpiedsween f o r
in the chamber, standard resistance voltage, sample voltage, and power supply voltage
were monitored every second. Two types of thermometers were used to measure the
sample temperature: a-tfpe thermocouple (TC) and an rafed (IR) thermometer

(Chino: IRCAEJCS).

I n addition, a camera was used to observe
experi ments. Yamaguchi et al . reported t h
deformation of Pd multilayer samples [5]. T
byntier nal stresses generated by t he di ffu

embrittl ement of the sample met al

camera
Ni IR
—1 thermometer
h =
DC power
LG. l supply
TMP | wmp
LOGGER

FigScRematic of the desorption expe

2.4 Ambiguity in the blank experiment in ou
The following points regarding our experim
which the sample was placed in the hol der
temperature reached by the sample may have
was supplied during the Dblank experi ments

that the attained temperatures differ even
necessary to correct for temperatuee di ff e
attempted to address this issue by <conduct
cali bration) in succession.
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Temperature vs Time Temperature vs Time
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0 5 10 15 20 0 5 10 15 20

« desorption
* blank

Temperature [°C]
Temperature [°C]

Time Time
Fi gAmBiguity in the Dblank experiment ir
3. Results and Discussion
3.1 Modified experiment al met hods
Figure 4 shows the results of a series of
using the same sampl e. The reproducibility
experi ment al met hod i mproved. Ambiguities |
beause the same sample was wused for al |l t
therefore, no correct was needed when subtr
and bl ank experiments, and the excess heat
Temperature & Power vs Time
5 100 —— - 11005
£ gob t R O A mman 1 E
e —{10005
‘@' .
3 gnnno'
£ _
F 800
. 700
600
—— IR [*C] 7500
—— TC[*C]
Ly 1.y . | Power [mW] 0
40 %0 6‘:"I'lme[h?i

Fi gTi he dependence of temperature ar

3.2 Experimental results
Figure 5(a) shows the time dependences of

chamber during the de<®r2y3tHigoh (b)eskgwe ani me n t
enlarged plot of the initial 7 h of the experiment, where a clear correlation between
temperature and pressure changes can be observed. An intermittent increase in
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temperature was observed approximately 2.5 h after the start of the experiment. A
simultaneous temperature increase was observed in both TC and IR thermoimeters
behavior was observed only in the early sta
the sample desorbed within the first few h
was approxXi maotreltyhe8 t herCmdomaouplhee dnRd tlhGer mor
results of other exper i-2ne®it 3, a5 . sfominl an F
was oOobserved in all experiments.

For reference, experi mamtilsoadede samptest gd
referred to as blank experiments). The res
temperature difference was observed betwee
experi méhesefore, a reaction that correl at
occur during hydrogen diffusion.

90 —— Pressure [Pa]
80, E
70 ]
60 —=107°

Temperature & Pressure vs Time Temperature & Pressure vs Time
= 110 55— =5 10% (5 110 » 10k
5 t Romb A mar  [— Rrc %2 12 "Ft R Omib A mman —IR[°C] o5
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Fig. ®BinmMea)dependenckel gof bs afebpldependence of

temperature and prtesmpwerreat wid hiamd t lpg essur

chamber for one odhambher dé&eor pdrnen of t he

experiments. experiments just after
experi ment .
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3.3 Estimation of excess heat
Excess heat was estimated from the difference between the temperatures observed in
theblank and desorption experimeritsh e eval uati on met hod was a
l. A calibration experiment was performed to
supplied electric pogief) and temperature che
Il. Power evolution was <calcul ated based

desorption experiment, using the calit

[I. Power evolution for an unloaded sampl e

of temperature in the same manner as

V. Excess heat was calcul atedndased on 1t}

The results for excess heat are shown in F

are shown Iin2G28., 132, (PdANO)AFor t Pe ( Miaxi mu
nstantaneous excess pP3dOwermWas esti mated to

I n addition, the excess power was | ower an
start of the experi ment . The transient beh
desorption and blank experiments diéfered;
rapidly in the blank experiment. This was w
be | ower. For a more precise measurement C
endot hermic/ exothermic reactions wdth hydr

its effects on the temperature behavior, e
accurate excess power <calculation, we shou
relation between the input power uacntdi othe mpe

and radiation using simulation studies.

Excess heat Pd(Ni)-2023-14 Excess heat Pd(Ni)-2023-14

600 600
% 400 % 400
— 200 E 200
% 0 \/V TEE—S 1| 20 \_s/f//w - TC
o200 | 6 o 18 Rl & 500" 4 5 6 IR
g &
% - < -400
£ -400 E

-600 -600 .

Time [h] Time [h]

Fig. T8 mea)ependencediagf. Tdhmebedkecpeesssdence of
heat for one of theheatpefrormeomnes.of the expe
the start of the experim
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Excess heat Pd(Ni)-2023-11 Excess heat Pd(Ni)-2023-12
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3.4 Observation of sample deformati on

We observed the sample deformation before
photographs of the sampl e® 02l&8c oartd e3d0 daunrd n5g0 t
the start of the desorption experrmedt.atln
approxi mat el y NBside ohthe sampéerexhibitechoenvex deformation. This
deformation can be explained by the model proposed by Yamaguchi et al. [5], in which the
internal stress generated by the diffusion of hydrogen inside theesamgplembrittlement of
the sample metal lead to the observed deformation. Hence, the correlation between the
magnitude of the excess heat generated and degree of deformation &aetiban the timing
of deformation and heat evolution should be carefully evaluated.

43



30min after 50min after

Fi g.Phlok.ograph of the sample before and

4 . Summary

Hydrogen desorption exper iNme nstasmpweer.e |pne rtfhoirs
experi ment al procedure was modified to I mpr
performing desorption, blank, ahd esamebsampbd
Consequently, anomal ous heat evolution in H
300 mW were observed in most <cases. -Nin addi

sample could be correlated with excess heat
For more accurate excess power cal cul ati on,
consider heat conduction and radiation using

References

[1] Y. |l wamura et al ., Proc. of JCF21, (2020) 1.
2] A. Takahashi et al., J. Condensed Matter Nucl . S
B S. Narita et al., Proc. of JCF22, (2022) 50.
[4] N. Yanagidate et al., Proc. of JCF23, (2023) 148

[5] E. Yamaguchi et al., Jpn. J. Apphys. 29, (1990) L666.

44



Computer Simulation on the R

Coll i ded by Deuterons
Hi de mi Mi ur a

| zukmi, Sendai . Japan
Abstritachas recently been reported that | ow energy nuc
by neutrinos produced by energy changes occur in col
pointed out that nceeud rfirnooms elaenc tarl ssmo tbrea mpsriotdiuons i n ex
Under such circumstances, band gaps have been report e
that the band gaps are formed ioompet enetail mhlyadtri desus
computer (PC). Therefore, we decided to investigate w
neutrinos produced by the electron transitionms, in the
most of the electron transitions produce a |l ot of 1lig

for the simulation on the band gap electron transitio
and Cu, waetfgasedievVectron/ hole pairs generated in t
shooting deuterons in a Ge semiconductor.

KeywobtBBR, computer sdlmudtartdm/nholGd CavePi, r s, band gaps,

1. |l ntroducti on

Recently, it has been reported that ther ma
Ni metals produce electron neutrino pairs, é
~0.1 eV, thegnermagy cawslee d rdtwr d anc taidalri ¢ i OIE NR)h
experimental studies have been conducted in
be produced from the electron tr&@nslint ionsh o
situation,-lsé&dmi ebedtucobor band gaps have been
hydrides, and we have confirmed that the ban

Pd, Ni and Cu by computepusienmi(PE¢oaefasengwa
t o cadnyf icroomputer simulation whether the LENR:
Cu may be caused by neutrinos produced by el

When H/ D atoms enter the metals such as Pc
the electrolysis of |ight/ heavy water, per me
water, etc., some H/ D at oms wotuilcde sotfa bR dy, eannt
ot her H/ D atoms would move through the metal
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T sites while receiving an energy change of

met al s, it would be considered that some H/
unstably, and some ot her H/ D aet oomsd emno voef tTh rsc
sites and T sites. The change in the energy
of electrons in the band gaps formed by the

However, when an edlRchawmh dapasitiohs (phaeto
cases, and the probability of producing el ec
smal | . Conveniently, however, since the ener
(photon)atemihtitsedti me i s an electromagnetic

wavel ength i s considered to be sufficientl
amplification mechanisms such as superradiat
areemi tted coherently in cooperation with the
of electron neutrino pairs may increase acco
have | ow energies of ~0.5 eVionros|l exd,enarsd ttof
of micrometers, which can interact with many

and nuclei of H/ D atoms. Possi bétlketENNnsoeuntn
and el ectrons anduthH/rDonnsu)c laecit i(npgr-oaeso hosnded €0'r  (tt\

have no threshold for reactions) on nuclei s

However, it is difficult to simulate the s
at once, and it must be divided into several
l' i ght (photon) is emitted bybehdcgaps oOf aRd]j
Cu. Under these circumstances, a r ederetd Leud

semiconductors are excited with©* igher eéfoor e,

reparation for tlgapsiemelcarioontomansheéilbasdof
emi conductor states of Pd, N i and Cu, we
emi conductor™” by moving deuterons in the C

erformed on G4CMBR (Maddretrd POorsdersy e whi ch
GEometry ANd Tracking) using a PC. Geant 4
| ementary particles u%i nagndt hG4 CWPntper o@a rdles
nvesti giancuomed sroadc taieengw deuparbobinsl, esal pha
ondensed matter materials tha% tFokd uinat el y
emi conductors and Ge semiconductors are use
xampl e program of G4 CMP, but for t he Si S
compl eted, so the Ge semi cOMR ucdd alrs mreirmaruisle
propagation of acoustic phonons and el ectr ol
pocesses because they are not directly relat

- ® —~ T O»W unw ©

D »u O
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re, but not at this stage.)

this way, the G4CMP example program car
rated by the motion of charged particles
ns causes electrons in theowmallkackabadang
ur. At this ti me, the energy required
of the charged particles required to

d the rangee odnedreguyt eirosnen dtihlea edrod ear,
ons of this energy are injected into

e, and they wild@ not be able to enter

ons have whedeputkeypwynarefi epecggdof (L he
e
e
0

= S < O

o o 9 0 v Q@ o O
O

d they can get inside, but before th
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with the atoms of the Ge ssemmueolndar
ns with the nuclei.) Therefore, I n th
uctor in some way, we shot deuterons
the generationromoe¢li eatramdhdbenpats
generation, such as the energy an
rature. However, there are many par amet
ram of G4mMuMR, baen dd ettheerymi ned by comparing
ments in whic-Bizedr Gexamml epndaobmesen
uce the emission of infrared |light.

he next step, we would |i ke to replace
nductor states of Pd, Ni and Cu to inv
tions on the met al hyddiidgétbdmpd odaomg 0 e
|l ectron transitionso. We would also Iike
sitions in the metal hydride band gapso
ri noso.
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Computer Simulations

Hardware and software used for cor
mputer simulations were performed on a F
memory ubasgdtBéCHMPant 4

CMP is a library that runs on Geant 4, wh
| erator Center (SLAC) for the simulation
stigate r eacteinoenrsg yb yd ebughrebr dosinasd, reiggol hpphwav i t h 1
take into d#tcOomnthéadbthee bandct Geant 4
ware tool kit developed mainly by Eur ope
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t h

r the simulation of measuring instruments

ed in many fields of 5% adinattihoen snoefa swarreemein
rsions of each software were aligned with
sure that G4CMP works reliably.

2 Setting of semiconductors and inci
Si semiconductor detectors and Ge semicond
tectors of single materials. Si and Ge ser
ampl e program, but Ge semicondudtadr brxsauss
S mass number is close to the mass numbers
single electron/ hole pair is smal/l (Si IS
ogram has not been compli etced GACMPSid esad mi Qo
e propagation of acoustic phonons and el ec
otons are not candidate for physical proce
S been repometeseirziend wihei cshe nmiacnoonduct or s ar e e
e emission of infrared light, and the par

adjusted by comparing the simulation results

t h
se
de
be

pa

s e
ni
to
no
co

e fmubeei ems on the band gap electron tr

K) .

Wi
S i
gr
en
S i
an

mi conductor states of Pd, Ni and Cu, we d
uterons into Ge semiconductors. Whend a deu
gener ated, and the electron drifts due t ¢
ir on the band gap. (the process of "(1) S
The band gaps of Si and Ge semiconductors
mi conductor detector s, especially Ge semic
trogen temperature to prevent ehetmael reacsts
the movement of deuterons in the Ge semioc
i s e, but the simulation was performed at
oling temperature of | elgowdt hetmelgeinnglPa8i
The Ge semiconductor given in the GCMP ex:
th a diameter of about 75 mm and a height
mul ation without modification i s -asxhioswn tihne

een arrow-axndi,candsthleebV-axi arrlomw aadditciadre
ergy and shooting position of the particle
mul ati on was perfohmas blyeseuombeang amdi Gdibld e
d the strength and direction of the electr
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Figure 1A Figure 1B
Geometry of Ge semicemduwctpari rs for EI1G Hledoettrpaamdss for 10 ge
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shown in Figure 1B, we shot a virtual ¢
the center of the Ge semiconductor and

rking properly. Reactions occur arattihree cefn

e

at

d

ac
Ge

c

mu
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c

Ge semiconductor is 100 K and a voltage
extend upward (i-axtbBg pepreseatdi hecti a
the blue | ines t haatti veel odsi e edaxtwsoynma rod p tehsee 1
ks of hol es.

ant4 simulates particle transport t hrou
ei, which are i mplemented for energies ~
| at es t he -einnetregrya cpt hi yosnisc aolf plroomc ebses ehsa nsdol et
h are i mplementedecéVdr Temerrgarege odf tah ed eou:
eV in the Ge semiemonaluad ttolme itsr ajnedcther vora
si bl e. | f deuteromsi dvertehd oGdesdamijeacr cuwc
d be almost on the surface of the Ge ser
red and blue Iines of electron/ hole pai.H
n | ines tchtaito nrse preeaptr etsheen tr etfhlee t r acks of

nons i s set to 1/10000.) Therefore, we us

o

® —+ >

1 eV to 100 eV from the center of t he G

Resul ts

preparation for the simulation on the b
he semiconductor states of Pd, Ni and Cu
rated in the band gaps by cs$bootoifng hee ua
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exampl e progr am. Figures 2A to 21 show the g
are moved at 0.1 eV, 0.5 eV, and 1.0 eV, r
temperature of 300 K and el ect rfironf itelpd t®of bw

Figures 3A to 31 show the generation of el ec
eV, 10 eV, and 100 eV, respectively, in the

electric field of v¥ltagemstop LoObWtt®BmO V,he
from the center of the cylindricladt €reals ednirceo
(posiaxiivse) ,x and the red |Iines that extxeamsded I
represetntajtehct ori es of electrons, and the bl

directi@anxiocf) rkeerzsent the tracks of hol es.
represent the tracks of the pmolddldd.000THe oc

Figure 2A i Fi g
Five deuterons of 0.1 eV shot from Five deuterons of
the center with 0.0 V electric field the center wi

Figure 2D Figure 2E
Five deuterons of 0.1 eV shot from Five deuterons of
the center with 0.1 V electric field the center wi
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Figure 2G Figure 2H Fi gui
Five deuterons of 0.1 eV shot from Five deuterons of
the center with 0.5 V electric field the center wi

Figure 3A Figure 3B
Five deuterons of 1.0 eV shot from Five deuterons of
the center with 1.0 V electric field the center wi

Figure 3D Figure 3E
Five deuterons of 1.0 eV shot from Five deuterons of
the center with 5.0 V electric field the center wi
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Figure 3G Figure 3H

Five deuterons of 1.0 eV shot from Five deuterons of
the center with 10.0 V electric field the center wit

For compari son, i n addition -3 onuwceludie,r oaarsd
particles were also used. These results were
temperature of the Ge semicbadecand, tpeokide
of the particles were the same. 't can be un

t enters through the surface of the Ge semi

the valence bandcitortideeSeneemdeperdd hem et he
should be a difference due to temperature, s
i's no difference.) I n addition, by changi nc
di fferences in the generatcombiorfateiloenctofont h
applied to the Ge semiconductor and the kine
el ectron/ hole pairs were someti mes dgenéeirast ed
not been grasped.

The G4CMP example program has many par amet
order to have numerically accurate discuss.]
comparing the simulation results withe exper
Ssimulation on the met al hydrides in the semi
of el ectron/ hole pairs by particle movement
confirmed.

4 . Summari es

We set out to confirm by computer simulati
such as Pd, Ni and Cu may be caused by neutr
gaps of met al hydri des. Howeverrocessesdi €ac
up to LENR at once, and it must be divided i
be shown that | ight (photon) is emitted by e
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of Pd, N i and Cu. Therefore, in preparation

met al hydride band gaps in the semiconductor
"(1) Simulation on Ge semicoreduwetnrco"nduy tmaov
GCMP example program. When the kinetic ener
semiconductor is as low as 0.1 ~ 100 eV, the
Ge semiconductor, so therdeoedt drhen Ges s®hmo tc ofnr
being driven from the outside of the Ge sen
deuterons are shot in the Ge semiconductor t
compari son, I ear cardsd,i t g @an ttior3odse,u ttl reii t, o nasn,d had Ipil
were also wused. These results were the sam
temperature of the Ge semiconductor, provide
of thelpartwere the same. 't can be understooc
val ence band in the Ge semiconductor does ngc
be a difference due to temperatearwhy stoh ewee air
di fference.)

Therefore, as a next step, we would |[|ike
hydrides in the semiconductor state of Pd,
emi ssions by =electron transitions ien the ime
necessary to have the same physical property

for met al hydrides of Pd, Ni and Cu. We woul
(phot on) emi ssions by el eotnr otnr atnrsa rt si, t itohnes "
producing electron neutrino paiHoswebgr weiak |

amplification mechanism works and emits a | &
the production of electron neutrino pairs wi
wi || be able to Iinvesthyad¢leect(don Neemwdams intoi em
band gFaipnsa'l.l vy, I would | i ke to investigate

neutr i neonse"'r.gyThoef the emitted electron neutr.i
wave function of neutr,i naonsd e xtt ecnadns-ni enattetrbaacstd re
with many reaction objects, such as nucl ei i
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Cli mate change measures and exp:

Gosaku Terabay
Smart Fiber Desi fnchAsXS104dH%,4 tJea pCaon
E-maizlai8 457 3 @ed5 .nxea j p

Abstract

I ntroducing global trends on climate change

I ndustry.

About climate change

1.1 n recent years, natwural disasters such a
rai ns, -sacnad el awigledf i res have occurred freql
tremendous damage. The main cause of thes
chhge due to global warming.

2.ln fact, the average annual temperature i
compared to before the I ndustrial Revol ut
continues, it is expected to rise by abou

Rel ated regul ations

1.Iln 1997, the Kyoto Protocol was adopted,
in the third United Nations Framewor k Con
required to reduce greenhouse gas emissio
compamwmed990 | evels by 2012.

2.ln 2015, the Paris Agreement was agreed u

which all 196 countries that are members
Convention on Climate Change (COP3) part:i
3. The Paris Agreement stipulates that effor
gl obal temperature since the Industrial R
to keep it within 1.5AC if possible.

Examples of corporate activities for 2050
1. Environmental Toyota Challenge 2050
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Factory stanatsygyéeé hagthori es

1. Toyota Motor Corporationod6s factories (ent
2. Toyota Motor Hokkaidods faxatsdnings prmaaitms! y
3. Factories specializing in casting

|l ntroducti on
1. About <climate change
(1)) ] mpact on the Earth
I n recent year s, natur al di sasters such as mas:
| arsgeal e wil dfires have occurred frequently aro

main cause of these disasgersduestoogsibbat edat mi

@) Temperature rise

In fact, the average annual temperature in the
the I ndustri al Revolution (late 18th century)
temperature wild/l rise by radbant 5AC by 2100 comy

B)Future predictions
It is saidstabhe marer bhbhrdiesasters wild.l occur , a
destruction wil!/ accel erate.

4 The need for action
With the melting of the permafrost in the Arcti
to rising sea |l evels is a concern, and cl i mat e
future for humanity.

(b)) Cor porate response
It is necessary for companies to incorporate m
strategi es. I nformation disclosure is also reqt

2. Relevant Laws and Regul ations

(U)n 1997
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The Kyoto Protocol was adopted, and all parti ci |
Parties to the United Nations Framework Convent
reduce the emissions of dirxoxmgrn®®Ohdéevel gadbgs 210

(2)nh 2015

The Paris Agreement was agreed upon, and it bec
countries of the United Nations Framework Conyv
The Paris Agreement stipul at es rtilsat i ef ftchret swogH
temperature since the Industrial Revolution to

(3)h 2020
Pri me Minister Suga declared in his policy spee
decarbonized society by 2050, which was submit:H

(4ANs for the worl dbébs trends

144 countries are expected to achieve carbon ne
emi ssions in the world is ranked 1st in China &
Japan at 3. 2 %. I n 2020, n nCohu nnceesde tPhraets i e nwo Xli d
neutrality by 2060 by reducing carbon dioxide e

3. Corporate Environment al Management
(1) Changes in the situation surrounding gl obal
1) Sustainability Transformati on
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1. Changes in circumstances surrounding global environmental activities

Chinese government plans to convert all vehicles sold to EV/HV by 2035!
Japanese government aims for net zero greenhouse gas emissions by 2050!

1 1 G 'l
Principles for Kofi Annan
| [Responsible Investment 1
i
P "

ZR s TR

‘ oxceed fossil fuel .l uts N SolarEdge Technologies (NASDAQ:SEDG)
A " . e Nextera Energy (NYSE:NEE)
mm " Taerrafarm Pawar (NASDAO:-TERP)

| Tesla (NASDAQ:TSLA) > Toyota Motor Corporation | A First Solar (NASDAQ:FSLR

Financial Services Agency.and TSE announce polic 'to add ESG items to Corporate
Governance Code! This big wave is finally hitting.domestic'companies!

(2) Disclosure of <climate change measures requir

1) Revision of the Corporate Governance Code in
Stock Exchange

@Revision of the Corporate Governance Code in line with the market reorganization of the Tokyo Stock Exchange

2. Disclosure of climate change measures required of listed companies

Keylpointsfoffhefproposed revision

1 ersity in management positions, including women and foreigners

securities reports, financial statements, IR reports, ‘etc. |

+ Disclose information deemed necessary for investors in English

(2) Disclosure of <climate change measures requir

2) Cl-ienaateed financial information disclosure ta
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@Climate-related Financial Information Disclosure Task Force” %E-m
(Task Force on Climate-related Financial Disclosures) i ii : . .) DSCLOSURES

+ Governance:
What kind of system do you use to consider this and reflect it in corporate manag

-Strategy: =1 companies

Already over 400 supporting

Over 2,000 companies

by June 2022

Something has to be done!

(3) Scope 3 Decarbonization including supply cha

Emi ssions must be calculated under Scope 3 in a
under the GHG protocol

3. Scope 3 Decarbonization including supply chain
GHG (Green House Gas) Protocol The bible

(Science Based Target)
@TCFD (Task Force on Climate-related Financial Disclosures)

standards that form the basis of international decarbonization initiative organizations and recommendations, such as

|( This.accounting rule requires emissionsito be calculated’at'Scopef3}(theyentire ;supplyjchain). |

ERY
S m

bl R DA wir
) Use of the product

l
| consumer, waste

‘ Suppliersjwholcannotrrespond,mayjbejexcluded from businessipartners!

If the Ia{'ge oompariies that we do business with joih or support the above initiatives, not just others, but also our small
and medium-sized business partners and suppliers will inevitably be required to engage in decarbonization!
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4 . Regarding investments in GX
(Green Transformation) by foreign countries

562% (compared

on

1. UnitecApproxi mately
10 years

2. Germar Approxi mately 55% (compared t
mainly over 2 vy

3. France Approxi mately 4 55% (compared t
year s

4 . UK Approxi mately 4 68% (compared t
year s
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5. Example of corporate activities compatible wit

(MDEnvironment al Chall enge 2050

1. Own renewabl e energy generation

2. Depl oyments aofi ngndregyhnol ogy in production and
3. Il mprovement of electric vehicle |ine accordir
4. Di sposal Reuse and recycling of used batteri e

Citing TMC Environment al Report 2020
(2) Positioning of the 7th Environmental Acti on

1. 1997, 2.2010 7t h, 3.2030 Milestone, 4. 2050 E
CO2 zero charge reduction of new car average
Factory CO2 Zero Challenge Global factory CO:
Life cycle (manufacturing and driving) CO2 r e
Wat er usage reduced by 3% vehicle (compared t
Scrap <car mo d el processing facility installa
efficient battery 3R system

6. A factory that coexists with nature

a s~ DN

(3) 2025 target

1. Average new car C€CO2
30% or more reduction (compared to 2010)
Cumul ative electric vehicle sal es: 30 millior

(4) Gl obal new car average CO2
1. Compared to 2010
Reduction of 30% or more in 2025

35% reduction in 2030
90% reduction in 2050
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(5) Factory CO2 zero charge

1. Approximately 50% reduct
compared to 2001

2.l ntroduction of innovat:i
CO2 reduction approxi mat
100% renewabl e energy el
100% renewabl e energy el
100% renewabl e energy el
Start of construction of

Utilization of hydrogen

© N o U A~ W

A factory that coexists

() Measures to achieve carbon

1. Factories that have cas
promot i psgaveinegr gnyeas ur es,
2. Electrification measur e

range

i on i

ve technol

ely 7

ectri
ectri
ectri

wi nd
as th
wi t h

ting
but i

and

n new

factory (

ogy in the

%, et c.

ficati

on of FCV

city at over seas

ficati

tur bi
er mal
natur e

neutrality

on at dome
nes, i nst
energy

Appr oxi me

painting pro
t is difficult t

s , including renewabl

are |likely to become a pillar

2050 (TMC case)

<Toyota's Commitment>
Toyota Environmental Challenge 2050 Rigwens cuusee zs Gl
[ ix Chatongos

should be focused, and working on environmental issues with new ideas and technologies in
anticipation of future issues. However, global environmental issues such as dlimate change, water

Toyota has been continuously following trends and customers’ opinions and considering what issues Structure of Toyota's Environmental Strategies

Toyota Environmental Action Plan (Five-year Plan)

shortages, resource depletion and loss of biodiversity are continting to grow and
every day. First through Sixth
We formuated the Toyota Environmental Challenge 2050 in October 2015 and the 2030 Mikestone in

o) Back casting
=\
N

<Vision>

pr
T Toyola
MR Endironmental
@ Challenge 2050
Y >
@ »

2018 5o that each one of us can face these issues and continue to tackle challenges from a long-term

perspective of the world 20 and 30 years ahead. Also, in 2020 we set the 2025 Target as the most 1997 2010 2020 v
recent terget of the Toyota Environmental Action Plan, a fiveryear plan for achieving this. By estabishing e Minaane e
‘amedium- o long-term vision and implementing specific measures back cast from the vision in
collaboration with globel consolidated subsidiaries and business partners around the world, we are
pursuing the development of a susteinable society.
Achieve Zero CO; Emissions ‘ ‘ Achieve a Net Positive Environmental Impact ‘

2010 levels by 2050

®)
-~ st w to the future

1 Gourires & Fogions: Japan, S, Europe, China, Cansda, Brazl, SauciArsba, Icie, Ausisia, Taiwan, Thaiand arcl indonssi
2Tako sagect 0t nclucied; T emissions

a1 750 i o0 of battay alacne vehices and fus ol slocti Vehices)

Challenge of Minimizing and Optimizing Water Usage
challenge Minimize water usage and implement water
[ discharge management according to individual

AR iiti
= ocal conditions
= A
& Bl = -z
New Vehicle Zero GO, Emissions Ghallenge Challenge of Establishing a Recyciing-based Society and Systems

challenge Reduce global' average CO; emissions (TtW?) from challenge Promote global deployment of End-of-life vehicle
[;020 new vehicles by 90 percent compared to Toyota’s /" treatment and recycling technologies and

= systems developed in Japan
= o &7/

Chelng of Esabishinga Furs Sy in Harmory with Naturs
challenge Achieve zero CO; emissions at global plants by challenge  CoNnect the reach of nature conservation
0z 2050 “ activities among communities, with the world,

==
Contruion
fosbes E

=0
Cantrutan z
fosnGs

Exhibition: Toyot

a Sustainabi

ity Data B

https://global.toyota/jp/sustainability]/
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6. Actual status of high energy type factories
(1) Toyota Motors factories (all mul tiple factor
Process Unit ( %
Painting 28%
Casting 18%
Machi ne 12 %
Air conditill%
Ot her s 31%
Percentage of Process (% )
31% 28%
11% l 18%
12%
m Painting m Casting
= Machine Air conditioning
= Others
I n assembly plants without a casting process, th

to approximately 50 %.
(2) Toyota Motor Hokkai do
Citing Toyota Motor
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Purchase ddnit ( %
Electricit33%
Natural ga®3%
Heavy oi l 2%
LPG 2%

Percentage of Purchase details( % )
29R2%

33%

63%

m Electricity = Natural gas = Heavy oil = LPG

1. Power consumption of the entire factory: 183.
2. Setdbnsumption type mega solar 3.2ha (5920 pie
factory

3Foundry specialist factory

() Purchased power
25 million K Wh

(2) Purchased electricity bil!l
approximately 400 million yen/year
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(3) Sales amount

approximately 3.2 billion yen/year
7. I ndustries that consume a | ot of electricity
(1) Convenience store industry
Power consumption at convenience stores. It is

Electricity fee: 400,000 to 500,000 yen/ month
Contents
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Consumption uUnit ( %)
1 Refrigerationd7%
2 Air condition20%
3 Il lumination 17%

4 Ot her s 16 %

Percentage of Consumption use (%)

16%

0
17% 47%

20%

m Refrigeration equipmenm Air conditioning= lllumination = Others

Approxi mately 30 times the power consumption of

Main consumption uses are refrigeration equi pm
There is a |imit to the significant reduction i
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8. Power consumption and supply output

Gener al housiO. . 8 0. ®. 9
convenience ¢1520 1520
57,000

stores/ nati ¢

Casting relat2, 020500 2,5@B0000
30,000 to 5
compani es/ n

Large compan'2 6110,000 4 13110,000

Reference: 881 10,000 100710, 000
Nucl ear powe

Reference: fil14110, 000 130110,000

9. Reference materi al s

(1) Top 3 electricity consumption countries

Chi na 4, 433 Dbillion

Ameri ca 4,127 Dbillion
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Japan 1,030 billion

Power consumption is 3rd in the world and has
record
Drastic measures are required to decarbonize

(2) Estimation of average power usage of passeng

1) 30KWh/ day (70% cov 1)30KWh/day (70% c«

2) Share 30% 4 million units
approximately 15 mil

El ectric 450 million Electric 120 millio

Year (20 90 billion tYear (20 36 billion

power ra Approxi matel power ra Approxi mat

|l mpact of the spread of EVs on electricity wi
FY2028, making it a challenge to secure the sa
It wi || be necessary to add four 1 million kW

(3) Estimation of power generation system to ach

Raw materi al brAs of 2012030 forecat

Firepower (coal31. 9% 15. 0%
Firepower (natiw37.1% 24. 0%
Firepower (0il) 6. 8% 4. 0%

68



Firepower (natur0. 0% 5. 0%

nucl ear power 6. 2% 20. 0%
water power 7. 7% 10. 0%
Sun | ight 5. 7% 15. 0%

Ot her s (includ
geot her mal 1 %)

4. 6% 7. 0%

Raw material breakdown of 2019(%)

5 704 4.6%

7.7%

62%‘
O-O% V

31.9%

6.8%

37.1%
= Firepower (coal) = Firepower (natural gas)
= Firepower(oil) Firepower(natural fuel)
= nuclear power = water power
= Sun light = Others (including wind and geothermal 1%)
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Raw material breakdowaf 2030 forecast(%o)

0
7.0% 15.0%

15.0%

10.0% '

24.0%

0
20.0% 4.0%
5.0%
= Firepower (coal) = Firepower (natural gas)
= Firepower(oil) Firepower(natural fuel)
= nuclear power = water power
= Sun light = Others (including wind and geothermal 1%)

FY2019 Data from the Agency for Natur al Resour
FY2030 Data Energy Basic Plan Ministry of Ecor

22.8.24 Nuclear government policy changed, Pl :
generation. 6.2 Y 20% (previously 10% forecast
Nucl ear power pl anE»st émsioprerafti emer &t iYorl7per i c
60 years. Next generation nuclear power pl ant
According to national esti mates, power gener
approximately 76% in 2019 and approxi mately 43
Even in 2030, it owi || not be possible to achi

seems difficult.

Concl usi on

Requests to JCF and related companies

1) I talked about the need for global warming co
2) Carbon neutral is a goal for the time being
't is necessary to continue progressing.

3) Efforts to reduce emissions are being aggr

positions.
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4) Achieving goal s masyavwiong btee cphonsosliobglye owi thhu nean

fact .

5) |l believe it is important to secure a new,
6) QHE (Quantum Hydrogen Energy), which is bei
this happen. [ believe that it is one of the bes

References

[ 1Idited from Toyota Motor Environment al Report 2
[2] Cited from Toyota Motor Hokkaido Environmen:
[ 3] Data from Resource Energy Agency for Fiscal
[ 4] Data for Fiscal Year 2030 from Basic Energy
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Met al Crystal Confinement Fu

Kazuo Ooyama
Ooyama Power | nc.
k1@ oopawer . com

Abstract
In the 1989 paper by S. Pons and M. FI| edioswetwvmann ,i ft hwe

focus on an experiment in which heat generation occur
it appears that, contrary to their assumption, there
Consideri-ngrtmhat etdbonglysis is required, we conclude t

in the PSimatthbédee of Pd,a whaircghe caommotuanitnsof hydrogen i
contain Li as a solid solution, it iUphasterwbddchhdobe
contain much hydrogen in solid solution.

We determined that the heat getnhfeuati ed &€htémn ®&Kleacti ol
D and WphaeefFbé PHis reason, we at Ooyama Power | nc.

oMetGly sCoaff i nuseéRetact or s. T hMe teaxlp eCGriynsetnatlalCo n ftihnaetment |
we built did not produce any heat, but unexpected rad
upTo further advance the development of met al crystal
many researcher s, asl rhupmarntiitcyull arc,k st tken opnd retdigcei.pat i on ¢
as the accurate tetiDarpwnpdhasel eaagpamsotsPdesearcher ¢

the theory of Fusione&édannhi actions in metal, is

Keywor d: Becaatt h , aGrMest€ashif | ne ment |, P eHs i pphna sRee, &delit iqpdn ra & @
di agkPeéadt er nary s Nadlegoaric alguCaisnkemact i on

1.l ntroducti on

The Met al Crystal Confinement Fusion Reacto
confinement fusion reactThhe cmagreattily aanmrdfeirne
reactor is a reactor that confines plasma us
for the DT reaction, which is more Iikely to
with the magneitor ceadi aemeand ftulser e are man
to i mpl ement

The Dbiggest i ssue i s the development of a
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superconduntihg DO®iteaction, it I s necessary
emitted neutrons, and at the same °ltii met ormitc i
nucl eus to reproduce Thameaf cersd,abtl hes hblaa f kuestl
structure tha%lialhdwexitt acod Tetwdi hhe same ti

generation, while wundergoing i1rradiation em
generated in theVhDT enudl e asr nrecaectsiacgry. t o sol \
it is also necessary to avoid heat transfer
I f the heat of the plasma is transferred t
temperature, that amount of heat mustl be dis
i's necessary to use the generated electricit
it | arge t o Frugdiheae moe ®t, lids s.st emmegersataurye ttoh
fluid for powelLigeranataican,geqnepm@lityed T, suppl
generthd edlrom thRehe@st@asmaasons, It 'S necessa
superconducting coils at extremely |l ow tempe
I n contrast, the Met al Crystal Confinement
by Ooyama Power -dmer.gycoindnsn,eswhiiigghh correspo
magnetic field but in the c¢hSammel itrhge rpeatihss no
superconducting coils and there is no need t
as a hedeatsogemerati on has been confirmed in
up conditions and c otnathilniusohuesd ,o paenr aetxitorne nteal ny bc
could be realized and could become a future

2. What did S. Pons and M. FI ei schmann |
I n 1989, S. Pons and M. FI ei schmann publis

contain any information about the TEBlgei pageart ,
statefm SBhbodstanti al portion of t he, cmahtodef f
vaporized, and the cell and contents and a j

wer e de$ dHooweevder[,1 we don't know whaThé&i maper
al so has a poor way of sstuamneameinzti Mge xtchees sr eesnu I F
i's markedly dependent on the applied current
el ectrodes [1]0 misled everyone, including t
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/' ' cﬂ'high|
. / temperature
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: |
®
o
| Cell dry i
80 + |
|
i
| |
i
70 -—
1550000 1600000 1410000 1620000 1630000 1640000 1450000 1660000
TIME / s
1 Thet itneempceurravteurfeor a cel |l Dbeing driven

he co@l immg lcenmrgen Pd cathode @;ol fairmaledc &
ent: 500 mA [ 2].

19914, they published a paper titled "HE
ase in 1989, they | ooked back at what h:
h was an i mportant phenomenon.| Ecguokbkyti
, and shows that after 192 days of el ect:
about 3 hours after the electrolyte evapg

r el ectr obfytseirs Desatcha'l I[e2d " Hea't

'"s reread their papteer wDe dt lno.f oChuesi ronl @
owing [ 3]. They are conducting electrol
ent control device) to ultimately increa

Cell s amar el leicnedlygped at 200 mA, which
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3rd, 6th,ThendCa&Iltlh tdlagftt esrh oveeat W"Hewds i ncr ease
third dawy,t emdDé d&telat occurred after the end

192 days. Figure 2 shows the voltage and t
of the Cell [3].

100.00
(100.000) |
DEMO9 _2 |
ELECTRODE 2 ’ B
2x12.5mm Pd
0.1M LIOD 4
i
80.00 [ f
(75.000)

CELL TEMPERATURE /
60.00 M;\{“f"

— 500ma

(50000 A

0.226

0.224

0.207 ——
0.259 —
0.222

0.232 ——
0.234

0.241 —
0.257

0.259

40.00 | 3|

|
o
1]
(‘1
L=
(25.000) | f
200mA f
_,___,.r\
? (CELL VOLTAGE) |
I 1

0,229 ——
=0.185

CELL TEMP /°C and (CELL VOLTAGE / V)

20.00 E | \ (CELL VOLTAGE)
{0.000) I l | CELL TEMPERATURE
= 2 RER 88 9888 88 8
p S S R i o e i B i v
ENTHALPY INPUT / W
0.00 I | | |
0 500 1000 1500 2000 2500

Time / 1000sec

Fig. 2 T-emmer andtrienoet epnrtao faill es for four 12.5

polarized in heavy water (0.1M LiOD). The in
selected times are indicated on the diagran
increased to 0.500A at the beginning of days
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REFERENCE (WHEN USED)
HEATER CONNECTIONS fCATHODE CONNECTION

\ GAS OUTLET
M =
 THERMISTOR CONNECTIONS

ANODE — tt oy
CONNECTION GLASS ROD FRAMING

KEL-F PLUG™

GAS OUTLET

e T W
WATER BATH
LEVEL

-
SILVER MIRROR

_ RADIATION

GLASS CAPILLARY

1~ GLASS CAPILLARY

GLASS SUPPORT
ROD

I

VACUUM JACKET—

11 1 -

|| THERMISTOR

REFERENCE || =
| \ 1»? —t+— ANODE
RES:STANCE‘“Aﬁ:E:_‘N CATHODE
HEATER HE=—
Fig. 3 Schematic diagram of the single c¢comp
used in this work [4].

Figure 3 shows a schematic diagram of the
Figure 2 shows that the size of the Pd catho

mm | ength, so we wil!/ proceedlt wi3 h7g hled delsea
the explanation of another figure in the pap
el ectrolysis, the celll temperature rises to
i ncrease the cell Theinsp emead us et hhayt aibfoutthe& cel
during "Heat after Death", i1t will generate
amount

I n addition, as a similar phenomenon, Mi zun

generated heat for 12 days after the compl et
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paper, but merely a story that Mi Z89®d .wiThtee e

are many contradictions in the content, and
i's written that a 10 mm f | ueoarcitniaotne dv ersesseiln wcie
of 20 cm, external di ameter of 9 c¢cm, and int
the fluororesin cell is 5 c¢cm, the internal F
G100 R@0el ectr odee aanyd watOecrc wifl | not fit ther
I n addition, the cell i's sealed, and the de
the Pd electrode becomes gas, which reacts w
the Pt oxidation catalyst, srethenihngheo héaav
pressure, the higher D/ Pd should be. However
atm, is at i1ts maximum compared to the first
I n fact, there are no reports that anyone,

up exam based on the contents of this book.

3.fiHeaAt®erat ho o cWpuhrass ei nwitthhe | ess D

107 -

10°F

= 200°C M
105 ﬁ' g S g B o---?ﬂ\

160°C

, O Q
t,/""'o_—c 120°C
104
LA

H
103 " L Amn % x 2 A"&L‘d

T TR . 4
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
Hydrogen concentration , xr=H/Pd

Fquilibrium H2 pressure, p (Pa)

Fig. 4 State diagram of palladium and hyd

As shown in Figure 3, el ectrolysis is perfoc
anode and a cathode and is open to the at mo
insideJube befbre the electrolyte runs out
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and the cell temper dtyurde sWhamagleHdat nketdt et c A 10
and the cell temperature is 100AC, the inter
a small amount of deuterium gas.

Figure 4 is a phase diagram of PHdhenmoiHntwi&
the right end of the diagram where H/fPdt hre 0.
hydrogen pressure isUphase ¢ammotD. AdbarommedO

Pd-xH P=0.02bar

600
550
500
450
400
350
300
250 |
200
150
100
50

Temperature (C)

[ ™

1 2 3 4 5
Mole fraction H

Fig. 5 State diagram of palladium and hyc
calcul ated with CaTCalc [ 7].

Figure 5 is a phase diagram of Pd and H, W
pressure is 0.02 bar, which we created wusin
I nstitute of Computati omdle hlhhern mohy md miaxs s R
of H, and the 0.5 pdhdiiangcroaanr espbendsght &n@ wh
H/ Pd. This is a more gener al phat/phdsagdams
not exi sBSimcepitt®ee doesl mod tolteulmydmogen pre
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can be said Uptats ePdvhas eifiH ®t@taed ho i As breé nat gk

i nformation, when Pd repeatedly absorbs and
i n which the |l attice constant changes many
changes, making it difficult to absorb and r
4. The Li i n Pd is a requirement for th
Have you forgotten that t hhy matdted ebowol yp
electrolysis |l asts, D wildl never dissolve in
phase diagram. What happens when el ectrol ysi
DO di ssolved in LiOD? The ansthers iis tamatesls
reqguirement for "Heat after Death", then ana
consumption and reprodasttbannkingobhboet Lhow)
evidence, |l came across Figure 6, published

10°

(b) Typical depth profiles obtained from
Pd electrode with no neutron emission.

10°

SECONDARY ION COUNTS

DEPTH (angstroms)

Fig. 6 The typical examples of depth profiles observed by SIMS analysis [8].

It i's statbed echatodehe nPd&i gure 6 did not g
electrolysis [8]. The amount of deuterium an
samples, the amount of Li is | arge, and the

t hesrea ihi story of exposure to high tedperat ul
el ectrode i Headx pefattidercn.ci ng 0
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e secondary °Liiondinnduimbteer 4 @ mtesat a depth of
tope ratio iPAidiatar@. 5920hstaoatthe two

hough Okamoto et al. did not mention this
the difference in isotope mass E8annwats be
erated -5 neslieacet rtchcee .Pd

confirmed the reliabiautthyorofo ft htihse dpaatpae rwi|
S1I MS, and asked him about the measur ement
pared a standard sampl e i n Whii,chaPd mess W
ondary ions by SIMS wunder the sa%heé cond

centration atemp o%,p PWh orfiess Ot, DOWg ht (t50 be a

be 0.059 mol % [ 9] .

e procuicti ®newifdence of the following Fus
X H Y X + d

Hi emergy particles Hnnouatl eiej nXPdgcolpliode&cwingh
d M YHe

D ions collideHavinihclDeinuadeigemaerdat ed.
d “He Oi

The d ions WHel Iniuce ewiLti pntolddiei ng

d o | eEe VvV

Vf
The d ions ®&adl laitdeniwi tntuctlledenepygyd @d ipdg ntswam sh i
m

become X of formul a A, and Fusion Chain React:i

re we present i mpphtaet of nfPar Mateiso m.ot T hld

uti on-mehhe odkea@V cdt rode in which Li i's dis
nt Bp masae with a small amountn of heydwogers,
going to-wcprtregystouftora "frbddtowaft er deat h",
D to Pd, and it Upsh anseec ewsistahr yl ittot | nea i Dn taani dn
ufTo omake maxi pumompesé¢ i @fs tolie metal crystals
ain shoulld bsehousledd baes nRodt.ed t hat even if

then the D is removed by baking, Pd wildl
the initial Pd with | ess strain.
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5. Experi ment al reactor

Figi7Bd sample dopledywistohur@lei and

Based on the above idea, we built an exper.i
reactor i mmediately befotleaassembtys wlabed!
G7ed sampl e Sldio.peRi gmirteh 8 shows t her iansgs einsb | uvesde
for the seal
The Pd sample used(wlslta, OWeDghot prb8ucOg, Vae
1400AC for 1 hourf%iWe omtso saes cho prietch owdi tflhd di s s o
in soli i sobutceom.centr at &¢noni natFiag udeep téh woafs 5e st
0.059 mol %, the Pd s arfpil ei ovims om pteldatwittthe 1@Bda K
0.177 mol %, t hr efes tainmeasl tOe.4e0mbadr igwyoel rofad i lat glon fro
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8,000 Bg 241Am alpha source that emits 8,000
Pd sampl e.

Fig. 8 Metal crystal confinement exper

The Pd sample from the 5th experiment that ¢
from the 4th experiment anneal ed a#fLil0i000nsC f

The 4t h experiment was conducted in October
deuterium would be released by | eaving it 1in
Hrgas for a |l ong ti meHawdvanneahingalttwgat &40
1000AC was per f op megdasihna tamorsiptnrtoagienni n(gN22 % | i g
gaAfter that, it was cooled in the furnnace,
and it was taken outL dokitrhge att ntolse hpehraes eatd ilaD
solid solution amount of hydrogen in Pd at 6
on, the temperature was | owered in the at mo:
al most 0, s oh ytdhreo ge&mo uinnt soofl i d sol uti on decr
approached room temperature, the diffusion <c

|l ight hydrogen remained.
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Th® h experi ment began at 16 o'clock on Janu
a rotary pump aWhemoim nta&imped at e ® thzz3nper at uB e
o' clhodkcontinufktd T0m: YacaummaphesB@Advby mbhbeer wa
0. 49W/kh or more. The baeXw/ri.un(dl waocul0d 012i0k & ot
t hoeay survey meter was sent for calibration
besdlapedl: £E3v/ 0. ¥89, dbstpl atyetll: 40, the num
di spl agsd/MNh.ed 76 abtag hhewdr tdye meter to the ou;
an alarm sounded, and when | teBoKhiti st cleaemat
dgrays are being emitted from bdrhaey g eracttwornrn tAs
at 11:58.

Th®a ays emitted from the experimental reacto
reacti on.

U+ HU¥ p

p Smi YW+ 'Lei

p °ki ‘e 3He

First, alpha rays cause el astic scattering
The p ions cause a’huatemicreactebn whndhibhe
t hat genrBea anwecsl eih,e positrbhsrnacéegehenalkiddyv e
t hartays were observed when the emiltnheadgiosi om

p ions cause a ®niucdtami cdmrcali®ingeiwadade gener a
ti mnwasl ei e 81 pba °Hdcrd wedéteaimea thatvhe ener gy, t h
scattering with |ight hydr ogehbenluicd vee ,t haantd |

confirmed the activation of Fus#®fLin aGh adiens cRei¢
above.

After that, there was no change even after
started supplying deuseppluimedgagasati 0t dr BICiCtMe
to be absorbed by the Pd and to prevent the
time at 18:59, and supplied a total of 0.258
I's 27ct. wwbi waiting for the internal pressur
meter emitted Whcoentli nmacssusvasaumdy. for the int
di spl ayr @oyn sthrevey meter started ¢&Sov/dhetatl alr9g e3
and at 19: 38 theAdispaaytismayttthletmeudtropn sur

|l i ke sound and when | t ur @Sevd har(otuhned ,c ointf iwarse
hi gher. A neutron burst had occurred.

Figure 9 shows the record of neutron measur
numbers circled in réd@therepmeasant viehel ceS@ui mamn
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to &Svh2 and the corrected count shows 3513. 5/
Since thenar ayanrbyurssmasl land neutron bursts ha:
9: 03 am: ConfirmedeSmebtr orreatdiog obudab 10C
27t h, 17:35: Confir gBw/ m.eu@arorne crtriacdm thegs wonft 33

Fi gRec®ords containing neutron burs

I believe that the neutron explosion obseryv
caused by the foll owing reaction.
U DY U+d

d vi ¥ eMeYy1

d L+ U7 M® Y+°Heé¢6 . 3 ME V2 mO( 9 Nle V

There is more deuterium than | ight hydroger
scattering with deuter i ulnmenudc lieoin,s pcraoudsuec ian gn
wi t Lit hmucl eieenethgeym shiaglke generated, and the
pr omoltfe B.h eGhm Rnact i on occur s ‘lin ptrhoed urceegdi obny w

with |ight hydrogen is accumul ated,i tnhueclciiea
producing al phdani onddeanh dome uFueo®inen Chain Rea
was activated, and neutrons are thought to &
Li
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6. Humanity s knowledge is insufficient

Li-Pd Phase Diagram
Weight Percent Palladium
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Fi g. -PHO plhiase diagram [ 11]

Figure 10 -ksnhoowwsiPapwas é di agram [11]. We shoi
phase at the right end, but the dotted | ines
Figure -LlL pbaaePdiagram that we created usi
modi fi ed basedFioquré el Ip aipse ra I[ sl Jépshtai snea ti esd ofni ¢
l eft . Since the | attice of Pd shrinks when
di fficult to dissolve in solid solution, but
paper [ 12] i mplies the existence of a mecha

solution of Li
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Fig. 11 Elsitipitad el dPidagram calcul ated wi

Figure 12 is an esilLiHnadt eed esnteanttes dihaagtr awme ocfr e
CaTCalc [ 7] dat Mdbtasrea lalsy ,Fitghuirse flNg u u ghailislsy ,a | <
figure is also a estimated figure. I n order
the fusion chain reaction must be extended,
I n addition, the fusion chain reaction theo
yet completed and are nodolhelgieamees atl h gyt acldeptt ed
common phenomenon with many phenomena | eft u
believe that i f we can expl ai n tlhebseel itehveeo rteht
we can explain these theoreticall yl,hewe uwihlolr
i's currently sobomiéeadarngot e rtevassepeciali zed
Here is a |ist of phenomena that remain une
1. Explanation of the reaction cross section forms ¢
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