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%10.1: Baba Brinkmanf#JCold Fusion Renaissance.
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1.1. LEC

Inovl A F] ] F. Gordon 11 H. Whitehouse i | LEC it & [ A271 (JCMNS 35 (2022)
30-48). LEC 454 K Sine Ban N 1.1 fiow, G503 B A FE KV A TR R B 2
¥} Chydrogen host material) 1105 TAF Bk 4 REAE LEC LA T, HAEZE 0.03 M PACl,
+0.3 M LiCl ¥ . Pd #E7EAME 1/4 Ja~F R b, XA AR 3/4 JE~H I .
RTAE B ARSI AR AR L R Rk s W, IR 75 4 AR A AR TSN B 44 S0 Pd,
HLEIRe A H RO Lk o SEEHT e L AR S AN BUN S T, TR ZEA 6 puCi ] Am-
241 5 (6 MEFIRELZRN) Am-241 FHE) BONE R 4. Ja iR Am-241 I,
WE AT T B AR RN I E A T A A T R ROSE I BRSNS BN T
2 ms MHL RNk, R 1.2 Bk

-5 psig < Pcell <= 30 psig
-55°C < Tecell <30 °C

0V < Esupply <1000V

Vcell = Van - Vcat

Icell = Vcat/ 10 kQ

Hydrogen host material
L e.g. Pd

\\_
D,orH,

Kl 1.1: Inovl AR FTHE LEC K&HEMHE.
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LEC Temperature and Voltage vs. Time
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B 1.5: 1F 936 kQFEIF ML T L E M 25°CHF (4 10 mV F 5% 185°CH) 525 mV.
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Spontaneous Power vs. Resistance at 3 Temperatures
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#T LEC N IS E T B 2

X ¥ bk 5 —i T/E, Whitehouse A1 Gordon = AR BEAT BB AL, WL FE AT
VU RS o 7 AR IR . WP Ee R ARl s, B RS . TS BT
B, WRLVETRE, W/NAEEAR SRR ek, KRR F] [A98]

WA =A/NAES T TR, 400275 E 1 Biberian /N [A12), = KFIH) Di
Stefano [A20] A13%[E LANL ) Erickson [A601, N4 HIAGE .

%[ J.-P. Biberian /N B A% 2 mm, K 10 cm ] Pd-Ag #54M% 6 mm [
ERAFWEE AR O WAL, (A PdBr WAL Pd # L H TR —
M2 Pd IEJEPA T B, EAMERLN 10 MO H R KA 033 V. GHHXE4b5E
#RME, TED, HEEA2MQ (EFHME M IFREKIE 16 nW. {405
e B AR R RSN 5, H4ME 2 MOQEFER SR AL 0.74 V, BN
0.6 MQ (£ HIME) I Th R KIE 4.5 pW, DRI T 2 NMEH. fhi]
BRIV ETE, Wl m OUFE 1.9). fEmEiRER, i ohaxd $ 5 im 3
Boptr— BIEALBE——H 0.23 eV/atom. SEI Y 5 B ) A S2 i H LU (L TR
1.10) FThRAFaE, ZHEER R, hn 0.2 Tesla #i¥n, HE| 6 Hz IR

[A12]).
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= AHIH) A. Di Stefano AHPANF M A, &K 100 mm, HE4HME 4 mm,
NAMETEIFR 0.5 mm (UL 1.11). WESRIEARSEEL, 1/4 1) 20%HCL i 3/4 HK
K AR, TR V2 N AR, PR E N 1 mA/em?, HfEHE/NT 0.5V,
HLf# 8 ho B 6 h o] WWRARKATAL, J5 2 h Al WAE R A Fe 852 [A20].

Pemmanent sealing Removable seding Working electrode
; o 100 mm q J
E
3| P 7 4\1
© P _ vl
Availade 05 mmgap \ Spawr/ gas inlet

free space Courter electrode

Kl 1.11: Di Stefano AT LEC &5t &,

1B R A A XA H S S B TTRE B  TAE AR AT 75 9 AME 2 18] 7= A2 L R R0
B, TAEEAR XA E 10+£5 w0V IREZBENTLTHEE, INEF+ 60V I 7E+
0.5 nA RZETOLE NG S IR E S TR AR JE 8N . iGN B RS
RART AN, KA, Reederr—K, MEASP 4R LRI R,

439 FH A A L B RV B X FAR, 25 R IVER A XS FE AR B R AR R IR AE
WIR R 1.1 B o R AE 2 O BT e 5 X2 AN [mI AR ] A F 34 B ) R 2 AN [
FERN AR S, T R R AR F B S B IR, B AR B AR
Tk, RAABATEE 1020V FIReE, DTS, BrLAZAN 21 .

& 1.1: Di Stefano AN [A]“ A HEB-XF B 25 AE T 1A T B B R0 8 4% HRL VA o

Open circuit voltage (mV) Short circuit current (uA)
Brass-Brass Brass-Al Brass-Cu Brass-Brass Brass-Al Brass-Cu
-307 223 -234 -2.4 1.5 -0.69

A FE R BARIN T P2 AR 0.3 VT H AN UM LR, fEAMIN+ 10V B R, 7]
FEAE 015 mA FOEIR (LTFE 1.12), iZ IR E S A R

Voltage vs Load (from 10 MQ to 1 kQ) Forced current (from -10V to +10V)

Voltage {mV)

Load (kohm) Voltage (V)

[l 1.12: Di Stefano [] LEC t38 (80 1 FE IS AL (221D FIAS [A) SR i s I £ L 3
MR CA D



YE# 1% LEC A—> 100 puF WA H, HERR AR B 1.13 fix,
WA TSRS EIE N BE A 150 kQ, BRI 15s, FEANAEE 4.7 pl.

100 uF Capacitor Voltage
L e T
300 Fommm e T i — . 4
L T T e e TP e PP e,
=
B0 oo T ..
a
T
°
B T N ——————e-
T
i} i L
0 10 20 30 40 50 50 70 20 90
Time {s)

1.13: Di Stefano f*] LEC Jy 25 76 F i F o el B I T] 0 28 1

55 2% LND712 tHEERAR M B4R ST, SRS B o BAIVER S, B dRSY
REAICT 1keV, B R POmfaa k. SIS 2, MBI LM AR5
6 MRS, LRELEMRLE, ZRERLTZAM (betavoltaic battery ).

% E LANL iB/K[¥ Erickson 5 Inovl AF&1E, EE T Pd-H LEC, fEZFAHMER] 1
MOQAE RIS 0.35 Vo AR E M IR T H LA B LEC (WA 14), 5k
T B RIE 0.7V, R HARIEREEE 200°C, KA 30 psig (41 2atm) H7%S.
SAMAS NIBIT ISR LEC. fhif 2 7 S hizil &, (A2 o B ARG, Z# 1
Erickson /5 RE B ARG AZ, MhEIZUE OB Haw, MR EmRER [A60].

K 1.14: Z£EZ PA-HLEC; 4K LEC FAMEEH K =RE (Mica Window) .

1.2, At E A E R AR E

928 Pd-H R4 s 9 F. David BUE S EEEM — K AT A&1F. XAhRiE
T, —MNOTE 1S Fow, i EER SIS 0.9V, HERER AR 5—A2H
T s P T 20 30 L 2 A B R 4, WL R I 1016, ARG R I R 454 e 4R 48 TLAST].
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1.16: David HIECHT LI H .

FvU L LA YR A T (Gaia Energy) M) G. Egely %75 7 “LENR [ E £ H A M, S0
[ F AR 2R A, A3 23T B BN (945 A. Chernetskii~ P. Correa fll K.
Shoulder %) 1% FI AR TE Hi4F 20 1R 5 B M 2% B BB P AR i 7 v, HFR ST
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2017 A1 2018 445 133, 135—137 ] Infinite Energy 24:& b W& AT 4L 1 £ 0.5 kW,
Tham I 10 kW/kg DR ). H A8 T Bk k.

1.3. iTig

XIF LEC, Storms fE CMNS iz FRE, flivh i B4R 2 IR, R MR IR
S H T BB RS TS, TR BT SR I LU U 1 R AR . B E AR 1.2 s
F18) P S J et FH ¥ SRR rh (R 8 R ORE 77 A SR AR o FL SR 1 IR G0N 3 Pl iad ] ek
AR, B LEC BN EAGT R, @i i LEC FIIh R 5 ik i BH i Th S al s, 44
DA KT HL D) 2RI 08 A2 IR RS, 75 T2 RSE, 248K, X0 B 3Tt R 2R

1995 £ 5504 ] Shmal‘ko %5 Ak LA L5 T FIH &8 S MIE B S & sLss (.
Alloys. Comp. 231 (1995) 856), fE#ifEE Pd 4k 75 1h0 (1 IR FECE It A2 HROWE i 241 & 1 o i1
ARG, FAMNRFELPE S E S A T AR BENES TR (HD RS, b
SRS B EASBOE H o EANEREN s B e PSS SR T
LB G 00 30—50%, AR T34 2R 0.3—0.5 eV 4 Al Tk AR B Z AN 5 v T AR 1)

BIMTEZ, HATHSER R, BEE B BB R R s, RSRITZH
M, FRBEIREE, MRFRR, SERGERMETIAR, SRA S EE MR, (AREMAL. x4t
P R A R AR TR A T —— R A ZERST . RS —— ORI &, R
W ——UEAF SR T ARES B LI BT R, SO S s e E—
ZITH . XIS, RV BT S aE 2 T

2. Pd-Ni(Cu -Ni)& 4:-H(D) R 4t

H 4% Technova 2y &%) Pd-Ni il Cu-Ni &4 IR LA S TERBIERN , A AN
B T HAR, M3EE Beiting 55 /KE U Z 1 Technova 2 ] (145 BAS 2 M) HAH
A%t PA/Ni BEFRIRZ A BT X M RO A 1M1 B 22 AN f3 72 Celani B9 H Bt H 15, XK
8 7NN EE SR

2.1. Pd-Ni-Zr 1 Cu-Ni-Zr ¥ K &2 4;

H 4 Technova A &) KA I HEEE (M. Hasegawa) fRiE T D R4 (NiZ& C REHTH
D Hh CNZ (B Cu-Ni-Zr) fEASH IR, #EHEZ CuiNiy/ZrOy, 40—150 g, SR
SR REIR G AT AL . A Il S0 I A o R A A (R B AR AR A
H/Ni L, 25 R IUE T L o8 5 A RERE IR A IR, ARG IR B, AT RE
g LA IR JLR (30—70 h) H/NI 8 in i KT 1, ##daE. ik
JEREN TR, BHCN 25—35W, ilE#HCON 200280 W/kg [A31), —flEHMaT
K 2.1 fln, A R E R Ni BZWEN A A . MATE R T EEPIR/N G, 8
LHTHFIERT] RCV (Bi% A2 remote control valve, BB IR) 2 dAE S PRI B &0 7] FRX
WoRER, eI TFE 2.2 s (B Ps 2 N EAMEBR A D). mii e AW
IE T RMASE R, HHE R 4H/TSC BHigs 5F: [A46]
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[1]1 Correlation of H-loading ratic and Excess power{H/Ni}1)
1-1) Fast loasding and slow loading (3)Rise-up data

example 1 :last slide also For 2.5hrs of rise-up) Mot CNZ Trrr-2nd H2 12100 2
0271.06.24~(2.5h) D~ - y -
2021.06.24~25(32h) D-sys Mesh-CNZ 30 : Teveves rrene e -

30
-------- Wax=24~26W e

— 286
——T recenter06/24) ——T matsrial Wex(W') 24
—H/Ni o

- - - T gas{H2)8/3.dead) P_resovous
——Wex/ 1000W)

r
@
N

Endo—thermic H-
absarption

g

3

Temperature{°C)

MHE power peak
of rise—up

Excess Heat Power : Wex (W)
s
=
&
Hygrogen Strage Rate : H/Ni

...........................
oM 04y

AW — e

__] Wex=—B W 6W 08

(10
850 10:00 10:10 10:20 10:30 10:40 10:50 11:00 1110 11:20 11:30 11:40 11:50 1200 1210 12:20 1230

(T Oh{heatar_on)) Time(6/24~25_32h)

Rise—up Data
1) Endothermic H-absorption in rise—up (in ca.15 min), and following increase of MHE power
2) After increment of H-loading (H/Ni=0.4~0.8), excess power steeply increased, to draw 268 W peak
3)Keeping (H/Ni=0.8[exp. data]), excess power converged to ca. 16 W in this case and conitued

Kl 2.1: Technova A @ D &G H B H/Ni 1IN [A31]).

Ralatsd Section (D

Gas—valve of RG

vation phenomenon after MHE power

R aparation and response

Egost up RC temps
(MHE reactions increase)

T.materinl2  Trccenter

[volume of gas aylindars]
RG:Vre =0.3L
Reservaoir:Vs = 7.6L

response {pressure, temp.)

=Pr drop by H-aba. {Pa is conat by RCV cloas)
(-RG volurne is 1725 of reservoir oylinder)
(-small H-abs. seen by RGY close)
=Diffarance preacura hatwaan Pr and Ps: 10~30kPa (i ~
2h later)
=RC tamp.: almoat conetant

Temperature(°C)

| ——T recenter =T materialz ——T gas(H2) Ere =Pr returns to Ps
meoo 10:00 11:00 12:00 1300 1400 1500 16:00 17:00 =Pr mekes burst (GI.1 4] soconds)
202107 09 08:00 [ Sempling Time Stap: 1_second | APr burst pesk: +10~+30kPa (case by case)

=RC temp. after: increases and lasts long tima

RCVY Close—to—Open Method for Reactivation

1) Just sfter RCY re—opan, RC gas pressurs bursts (+10+30kPa~in 10 8) by repid H-desorption frem Ni cores
2) RC temp. rises up largely and continues for aeveral hours and then slowly decreases. [mechanism in next page]

K 2.2: Technova 22 ] D Gt A/ a8 I Bl i il 2 [A31].

H A B FH R 22 ) /MR %0 (Tomotaka Kobayashi) Al A i {i# (Ken Naitoh) 25 A TAF
572 247 ICCF23 #iiBJeal b e, 2B W & 2.3, i 3.0 g Technova 2> w424 Pd-
Ni-Zr 54K, 78N 0.12—0.9 MPa [ES CHBARES), WIAREE 95—240°C. X IRLE
BHE BN 7 AL (Solenoid valve) SEILSARRINKMAR (pulsed flow), &5 SRR TRk
IHETF R 124K, A BKPRE k350K (LK 2.4), 238 0 S VR R, 7~
WA R IR R IG A Reif e [AT72]).
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K-type TC Gas supply

device

‘ Safety valve ‘ % ‘ Solenoid valve l
[ | ,, (

[ Pulse flow made by }

| Reaction chamber ‘
the solenoid valve / -

‘ Vacuum
. pump

Preheatby |
the heater

K23 FREER SRR B A .

10 Without pulse flow | 10 With pulse flow

35 35=%
30 30
25 25
M 20 ~ 20
=2 =2 )
< < | 35.0 K of temperature rise |

- 17.21,022 W - 1

AL 1
K I v 48.4),5.38 W
5 : | 12.4 K of temperature rise | 5 2.
odl_____ iy PN
] 501100 150 200 250 300 0 20 40 60 80 100
" o795 Time s ' 9s’ Time s

K 2.4: BREHAN LIRS R

PO 2 AR S F Ak (R R H Ni-Pd &8R- (D RASRKIE T HA
Technova A &) 1 2 AT I A2 . F 40:1 B Ni+Pd JE A K3 K 200 g, EKEE 60 h j544
H, TGN RNE. JimE %S, SREFEN 500 kPa FIES, 43 Bd% 10, 20---50. 100--300
W TELYH RN (B B B %, AREHhIE A, B 300 kPa i<, 4B AN f s 2
300 W IR, RIERAN Latm 5, WtRE. GRRIBEE D RKELREIE L, @R
BTG R, BB 2 W, IS = DU A TIE 250 W (B3 383°C) I s
1% 5 HA Technova 2] 2 e fe dh A4 R —3, L FE 2.5 [A17]).
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Excess heat and input power of Ni Pd alloy powder

e Fxcess heat of hydrogen (W) e Excess heat of deuterium gas (W)
e Excess heat of hydrogen after primary oxidation (W) Excess heat of deuterium gas after primary oxidation (W)
e Excess heat of hydrogen after secondary oxidation (W) e Excess heat of deuterium gas after secondary oxidation (W)
e Excess heat of hydrogen after tertiary oxidation (W) e Excess heat of deuterium gas after tertiary oxidation (W
25
2 96
85
15
B3
B 0:96
\'-:-‘
a y .68 52
05 0 049 Eoh 0 : 03
0.
8 M3
0 @ g8 o z
0]
Inpu A s w53 0
(w)
-0.5

K 2.5: PHLAKIRIZEG E Ni-Pd S 7E Ha Al Dy AN B AL IR EUG AN [ 3 N Th 2T 148 4
[A17).

Excess Heat vs Temperature

CR-77

' 1
(8 )
i .v
".’
2
v
s 0 Sssmmew Srmmmn o.......-.-_,.>‘_._..' ..‘--0'
- a4 ’ “ (83 » = I WM e M L. un,'({ b ™ e “x "
cTeEetLe o
18
| I
4
23
N/Cu 1
Weight 7 .0g
9 cycles of heating in hydrogen at 1 5 Bar followed by pumping at
935°C

Excess Heat 40 Watts/100g at 935°C

P 2.6: % Biberian /NHH 4K Cu-Ni & S EE/S R 15 2B, B X i KT 7R 950°C,
SEFRENIA 935°C; Y FiHEME KER 3.5 W, SEPRER 3 W £4 [A1lL

72 J.-P. Biberian 2 A H 442K CuiNiz & &K, H—> 20 3¢ 30 mm B2 A I8 6K
%, H Kanthal 25/ 0E MM, WREHMEE & LSEKYE, HEXMAE BN 63 mm H

14



%, 150mm FEEEN, HTEEH CF63 2N T BEEIMNE 50 4 K B
HRIINZE, e BRI IE KB F o iZ 8RR Th & N IA R iR, #EmES] 0.15
W MRS T SRR A S ALk i, 25 FR RS X - #GE e (—lin B 2.6
FiR), FEAI1R 2GRS (BURAERE, NiZ2&— )1 eViatom) . fthff) B ZELL0 2 K2 Ni )
H WS, AT BTHES] 200°CLAE, MR EALYIBH LA, FrbLFH B 5.,
XA ] ] i S R . R RN, TEEE TR SW, fihES
e fa B s w, Wt EERRERE (<1,000°00), REHD S FmA IR ER =
EoNIE, X ERGHbrE RS, LT 4 RIHE. RESINES, BEESh—FE, I
MERRIIE, R, MADIZREBERITE. AEUEN FESBATE G HL I
(ALY, IR HE AN, ARSI T — 5k

EEF MR, Swartz fEX KW EHR T ZRHE [A45, A89, A90), 4l Rk MLk
TN =R EER . R (R T SLIRE AR IR IAE T AL ) G 3E T4 53
) -Refk i [A45). f—RiME R A HPTRE o] DL ZrO,PANiD NANOR®ZYZ]
EIETE [TA89). A —RHR A HAT A [A]). — MM TEAEIERT
ZrO,PdNiD NANOR®M A = A HiL AL, (HARE 2 BARR IE 45 R . NANOR®AZ 1
St M A T AR AL o

G.H. Miley /N [1) B. Peecher #i # T filt 2 IR 9K B0 A LENR (17772, AT /ERA
B2 N EREE Pd-Zr A PA-Ni-Zr & &8 0S5 Bk Fa 99K BURL, 5 a7 B 1R ik & 73252 i 600°C
s, (B . 5—Miilk 52 LB, @it ns 9 kV Rk AR . (5
BRE, RWNBTEEANE [A86].

FEKIREEREYR AT (Aquarius Energy) & BTHHAE K22 LA H AR 1), 80T
SEEE AT R JE UAERS  (Irrefutable Proof of Principle) F¥A SRAZ S, J. Dodaro /48 1 4hA!]
oG s, WNE 2.7 f12.8. fH PA-Ni & &9UKRFRETHRAOKE L, BAES Ui
50, H 2—35 THz A8 IEOG BOR 5286, I RTD IS RE, FHRERR I 2% &7 ki 1,
RS BN TS 0.1 ppm DLES R ‘He. AR BBILEP MR NS, H
R EIEREE R (R ZE ]

Design of our Irrefutable Proof of Principle (/PP) approach

Limers
( .
Ol —————f —_
C—— RTD » o ostecir
=)

Fusion hypothess validated through detoction of
T Melum<d Dy NgP-rea0h 800 Mass Spechometer. Complated wi
Terperpture rise Dy RTD sersces under cotay
Energetic partiches Dy Changed panricie Oetecior

B 2.7: AGHEEREIR A R SERR B B (U MR A E, ARG
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Nanoparticles deposited (or grown directly) on CNT supports

K 2.8: AGMEREIR A F dIAE AR (U R AN, TS RIS ).

% [ Beiting /NMHARRER ) E K SLLG [AS). HALE W FE 2.9—2.12 Fin, S5/KEF
ANERMATH TR ERE, KPS ERERZEFINER SRS UFE 21D, #HEE
1% 6.35mm, RESHMER 10 cm FIIEHE, B8 2 mMEEE, HA DA K 2 A Pt100 W
IR, FANEEEMEL. FN —F (propylene glycol) #e#l, Ll 6 ml/s. fBAITE 448 /K
HFHAE 2 F 30 cm x 30 cm BEARARIN (49 28 @), FERRSCIGAE A, $%K B ROFRIE R 1%
A 100 W . FESLJEAE 80°C N HZMR/KIE A IEYE 12 min, BIRL 10cm x 30 em M=), &
JEH ZBEEYE. MWAIRE IR ESE BE, )55 W I RZE N+ 025 W SEPRill 4S5 FAE 0.5 W
YOO, AT R K 55 W, RV R ERE R 322°C, 25577 526 Pa. fiffilik
X% T HA Technova 24w H) CNZ BL77, MEEA CuiNigZris, R EAT 20—38 um, KINHE
PIRE S AR N 1.9 glee, 2 450°C R AN#A 1700 (7 KD, FES MK AR A, 310
AT, RN 33%. Zr B ZrO, JE RGN 26%, Pl Zr #EAL T, AR B A

DC Power
Supply

PRSR
TRARNS-
DUCER

DCY

FREQ
METER

KTC o KTC METER KTC | RTD HTC | HTC KTC | RTD [ KTC

VOLT | AM
METER |METER

KEITHLEY 2700 OR AGILENT 34970A DATA ACQUITION SYSTEM

—  ANALOG SIGNAL
immmsk FLUID FLOW

e DIGITAL usB-
GPIB
i FOWER

el GAS LINE CONTROL
COMPUTER

DIGITAL

DIGITAL
GENERATOR

K] 2.9: Beiting NHEE/KESLIGH Eon =K [A8].
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Scale Drawing Of Reactor Used For Mizumo Test

21 54 N2 CONFLAT

FLANGIES FACH
MIZLMO SUPPLED
WIS TO 638 Wows TREATEO b 180 MESH
.95 DUAM X 7% LONG 500 X 590 Y
e SHEATHMIATER peretsi
a0 THREE SOLLED wio
FEEDTHRY 100 X 300 STRIPS
¢ / TwEmmocouR
i -
wip 6,55 DOAM S8 TusE
/
promm—y L
= [ 7 s |F
‘ OIS
e
" s
’ |
' -y
! < 150 "1
«~> 128 ’

STAINLESS STEEL REACTOR WAS CUSTOM BUILT FOR MINIMUM MASS TO REDUCE
THE TIME TO REACH THERMAL EQUILIBRIUM. ALL DIMENSIONS IN MM

P 2.10: Beiting /N EZKEF LIRS [A8].

Scale Drawing of Copper Tubing Reactor in Calorimeter

OO o o o oo oo o o

K 2.11: Beiting /N E /KB S50 10 I M 22 5 viE 4 [AS],

PowerIn |:

%40.- —TC Pwr ”l_:m'mw

g | ——RTD Pwr £ B e G .TIME =,

S 20 - - H

a B B s e ORI (DU TR AR, SRR | SO

===TC top >
il —C btmL

£n

Hounmrom © T . |2 been. | (EXCESSPOWER
.................. I T

OWER: :_CALORIMETER

" ERROR

_b“_o"_gqmug > S NON EQUILIBRIUM.y, ]
50 CHANGE 1o 160 CHANGE

Time (hours)

] 2.12: Beiting /NHEEZKEFSLIR )45 5 [AR],
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2.2. Cu/Ni F1 Pd/Ni &5 & 4

HA R AL K2 i 7O 2 s oty (ELPH) B4 % I ST 78 38 B BE R 2 (T Ttoh).
AREESL (Y. Iwamura) FISEARVGEEA (J.Kasagi) 7 3#iE 7 AT TAEM Bt RE [A33—
35). b2 H Ni K Cu/Ni Gk 2 EIBE, Jalithy, SRIGHE 250°C 24T F 7 200 Pa &
SIRYERFZ) 15h LA A, SRJE NGRS, 4ERFINFATh SR E 2, AT R (0L
N 2.13)0 HALLA, IR WO MO AC B R ST, AR RIS AT
R 25 R AR IR AT B ) — 80 ARSI, v oGS RSN G i A X
(LFE 2.14), UWAARFEBPER T AR [A33). &5 LA, XX 55 Z 2k
PRI E R A E, A REAR R LR A

930 v 50 5

= Input Po

925

40 ar

|

N T
2103 \ l | " \ \
]‘ \ \\ \\ \\ »\' \\ \ \\\q\ \\‘ \ \\\.‘V\ \,

W

920 f

915 ’ \

w
o
Input Power (W)
EXH(W)
-
—_
—

Hcater Temp. (°C)

i
n
o

°

905 -

900 0 7y AP ST B SPPLL JSNP L M SN | SRSt e
o 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140
Time (h)

K 2.13: 2R INMGERE ML AE R [A33]

Time(h)

Experiment 2 Correlation between light intensity and near-infrared intensity(2)

v' 6 spontaneous bursts occur. It is suggested that the reaction state is
v’ Correlation between light intensity and near-infrared intensity to | different for each burst. )
have three lines < Elementary reaction? ™
v" The three types of lines can be classified by grouping the bursts. Hot spot size ?
«. Reaction region?
Burstl 310"
310" ‘ Burst2 . . ' 138
" Bursts 7)
‘ Burst3 il 2910 b B3 .' J
2910 o ‘ Burst4 " 136 > o
S g e “ *me
fur| Wbt ® g e
£ " . L 3 .
5 2810 o A e Burst6 134 E £ N o
§ b1 ' : 2 5 2710 y T
e ) 11 ] o 2 -
3 270° g ".' 6 ~ ‘ 132 2 ] . " A
- - 5 - . 2 : A - s
2 " LY = \ N S T 2810} .}f L4
‘; 2610 . % \ 13 S € L Y & A
- -
8 % ‘.- Y ¥ R B g °*
2 . . wy " E  Z 2510} Y ] ®
i S wie L L e “ Burst1,2
= =3 .
- 2410" B ™= e § 2410"
' WEE Light (encity 8 ' e Burst346
OOQ near IR Intensity
2310" e e e St YR 2310" L i It L " L
1% . e " 20 124 126 128 13 132 134 136 138
Smeth) near IR Intensity : 0.55-0.75cV (arb. unit)

K 2.14: ZE IR R ERE AR X A [A33].
TESRIGH, A 1E B N ATl 2 DURIBGE I 2, I 2s B an N 2.15(a) R, &5

RO H 4.8k, WE(EHZ) 10W FEEHG TARBEOR I 25 R anE 2.15(b) o, REnFAT)
FAE N 3 min J5KE [A34].
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IR Temp. TC Temp.
0 (0
45 770 4960
i A B
S0sec |
w0k i 950
Te /
B osf [ 1740 1930 g e
27.4W 26.7W {4 214w KJ - = o )
o TR/ bttt = g t )
b shomrr et e Fimo jom  E wf  lewboe o {70 {010
B s I8 ; &3 L 263W 263W | el N
r | Pt
20[ Surface B S | o 25 120 {910 2| oW el N 1720 1900
| i « 4
| Burst Reactions {gasinged N0 I}
15 ~ s T T e 0 ‘3 710 - %00 890
939107 9392107 9394107 9396107 9398100 94100 9.40210°
Elapsed time(sec) Elapsed Time (sec)
(a) (b)

K 2.15: AL IRTh 2Kk Cu/Ni 2 2 IRABHREE R [A34]).

AR R T AR SRS (LR 2.16 f12.17). fEHIANIIR 34 W I F,
EE T A, SV B =G OL T RS, 4R RINE SIS R IE, #tb R
FEAF NSRS R, VAR Tl HASRRAS RENA K. MATENE T H f
D AR IVIE L RE, KHEET R 0.29—0.36 eV/atom, EILE 2.18 [A35). SZifiif, EHIA
RIRANEE R, REefts%,

AT TR AT X 5, R HH OB AR THT G DD OB TRMIRIR 22, (H S F5 22
K. 1E#E AR DD N2 “He, 4> D 12 MeV; 11 ppe KN F=#5E D, FAN
T 0.8 MeV GXIEAF R 4 R ZHEeE) . WRMHFRIZ -8, BEHREA
SRR 15 F5 0 48R, VR X & B AU &0l & *He, 3He 557 WK & ML
B, i NP RE MR X Fly R e & BAEAE 511 keV HFIETE [A35). FATTH Pt-D.O F
Pt-H,O HfFER R IAL AT B, PRIR, 2B 415 H A1 D BAAH R AT 20 T LR
ZHMBIFENL

Radiation spectrum: comparison with H, and D,
Gray-body approximation works well.

€,.40E3/(exp(E/KT)-1):
€,.,4 and T can be determined precisely.

Radiation spectrum; CPX023 A, Pin ~ 34W

® withH,

o1 ® withD,

oo Eag  TIK)  Quq(W) ratio
F oo noH,D 0.121 1004.8 2.195 1
E with D2 0.118 1033.2 2.395 1.091
3 o001 withH2 0.117 1037.4 2.412 1.099
H ] a-
§ RE / Radiations with H2 and D2 are obviously
N i enhanced over the one without H2/D2.
f/ Similar radiant power for H2 and D2!
10°

08 12 16
Photon Energy (eV)

K 2.16: Cu/Ni 2 JZBAE I/, MBS =FiFo0 F RAGESDEIE L [A35]).
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Comparison for H2 and D2 gas: Qex vs Pin

Al Al T T T T
X CPX018 NiCu DX wjol, 0/ ] : DX w/oH,D
i v @® with H2 8 CPX023 NiCu 2@ with D2
- @O with D2 3® with H2
SF 1 6 [ ; i 4
t * LY N 3 % f ]
B ¢ ? s ? <§ i f N
MY S $ - ik - $ ]
<] 3 é
i
b ]
2k - U ]
Q- —’Ej— N —fﬂE— ji— —¥*%_—%— e 0 .._}__.__”__i__i__{-_"_-_"_"_"_"_"_"_:
3 L =T i---—‘ 2 —E---.‘ -----------
» »n % L 4“0 20 25 30 3 10
Pin W) Pin (W
Qex: 4—6 W for H2 > 3-4.5 W for D2 )
This may be due to sample deterioration. Almost no difference between H2 and D2 gas!
27 days in operation with H2 before with D2 12 days in operation with D2 before with H2

K 2.17: CwNi ZZBEHES, MAMES =S T R R [A35]).
Comparison for H2 and D2 gas: Temperature dependence of Qex

Qex vs Ts for B2
T

S FY P v ey g ' ]
WO with H2 [ WO withH2
Frms mO withD2 ] ‘F WO withp2 CPX-023 k
_ b adidi®
> L v
.% .;34',;/ e ’
} L* »
Tt S R 3
; Q,, = Q, exp(-Ea/kT) i E — Ea=0.36eV ]
g Ea=0.35eV (7] L — Ea=0.29 eV
e o T i 1 '
A A i A X
Arrhenius eq. can be applied for H2 data. Both H2 and D2 data roughly follow
No temperature dependence for D2 data. the Arrhenius eq. with Ea about 0.35 eV.

There may be deterioration of the sample foil.

K] 2.18: Cu/Ni £ JZEAd A SR AR A iE L e [A35]).

HAZAF KM AHE . (Shinya Narita) /NMHFEPAFT L H iR — 552 H A Technova 2
F R TIEARSE A, 7E 10 mm x 10 mm x 0.1 mm f Pd 6 _E R Ar 557 S0k 210 i 7 s 40 2% 1
ik (WL 2.19), 2S5 100 nm JZ Ni i€, £ 5 atm (1) Hy (D) <R H NS H(D)/Pd
=0.7, EFERTINEA SN, HESH 104 Pa, RS FIEA 0.75 A HRHIE H/D 35
LR IRE SR (K 2R A e (8 B R H 20 ANE R IR R AR 02 24 ho 45 R %2
BIPER (K 2200, fEEDZER W, BREZME [AS2). Z/PMAKE RS ARIEK
LR RRL, FIE =R R B R A, AR T IR S L.

Sample gC) o
t=100nm |_ i _|  Formed fine-structured Pd O O © O
=01 - interface by ion beam @diffusion

Imm i Pd (10mm x 10mm) etching

H/D loading |/ é

+ Exposed to H/D gas at 5 atm for ~24 h for loading. high density | (D)O

» The loading ratios were typically ~0.7 o des?rpﬁon

K 2.19: sl HE /MK PANI FEREIE TS ) RBURIHLEERE ).
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- 210-' >100
H experiment 1 S 90

107"

-
rs
(=]

D experiment ]
= 1072

—_
ny
(=]

iy

o
-
o

co
o

———

[e2]

o
S .
“Pressure (Pa)

Temprature (°C) / Voltage (x1
)
(=)
> 3
“Pressure (Pa

-3
(=]

-
[=]
-
[=]

« Temp. (IR) - Temp. (TC

1 | ) e Voltage = Pressure "
NETETETE RS PR B 10
01 02 03 04 .05 06 07 08 09 1

3 4']'|me{h?

n

v

Temprature (°C) / Voltage (x10mV)

20 « Temp. (IR) © Temp. (TC
T * Voltage * Pressure
% o5

S Tim% (h) 25

_5
3 35 410

K 2.20: BHIEA/NELE PA/Ni FEA H (D) IR0 30 iR B2 AR AR AR AL

2.3. EE%EJ (CUSSNi44MIl1> ﬁ

BORHIIF. CelanifikiE T FEHi 22-Ho(D2) R4 I H, FH0.45 gfFfdl, 100—150 WE i
In#50—150 hrf BoE B Bed 22, %2 T B RRD R B EHME T . I R I B = D 2 F AR 1
P ENAE I IA] 30 PR A B v D) e R S8 () 0% CXAJIE A KIS 2, Bt kIR E I, L
R o BIANTIZENL30 W, KM FHEAASW, A FEBHONOW. I8 K I A
B T2 FRHE . B s SMA (SAV) fitRss R [A16]) . [HAEENZ, Celanill
T ULFA 45 I R4 2. 75 5 B 3y, S5 50 S 80 B B B 7, TR 2 75 M P
NGB FRRAE? WREREHEEMN, BAP-DARYEH H BRI %5 A S 8 P B
D1 Ko AHGEKPAH B IAMLTAS 58 4 SCREZAN UL, UMK IR LR TR, AR5 T
AR ). B3 5 Storms it [INAES 5%,

INE K KEE D. Alexandrov Bl T Celani FI5256, AR SHEEEE L, A
4RI 99.9998%, FELINFEEAZZ, I RGA (BRSO TGN E. 458K (1)
FRAR 2 AEWIURIRE 950°C NRHMT TIUNTEE L, £ SLS5ENTSMHEEAIFSG,
SRR AEBRARIEEZE K, SRR BRI, BB D)% KT 3.4 kW, DhEEHE
F/b K 2.28kW/g, COP=15, RMFFES . (2) FEHLWIIAIRELE 660—690°C I [ 3T
T Z T EG SN, FONSEIR IR R SRR, rTESEH . B 2B AR IEANL 8
G IETEE, JEEL) 25 FPIAE] 300—316°C i, #BINFE N 158 — 179 W, HIIREE N
105—119 W/g, COP=2.7, RMFEHES [A3].

M RPN R, A DGEE  FOR BRI T Iy, X ST A 50 H — 2
P

3. Pd-H(D) & %:

KIAWIE PAd-D R E. Storms XX FEES-AAMAIMER B, AR BT RIEZ
REEZIEHEX (NAE) THFEMNE, TEMATHER NAS XIEMES/S, nuclear active
state or site). LA NAE 2B EIBR, REZ 084 LART b A 50+, 2 i e B oK
PATE AN R BRI G o AE R & IR AU AT B 1 nm K/, 10 nm KK, WVFFE 2 nm A&
o TERUE NAS FTHISSFEC#H %2, HFRWTER A& IESIFHEAER: XMHE/ERY
KA VEHARIE AR, AR R B R F BRI, i B2 A 2 R B B TRAR R fd i = e
B RO AR DU E BT FEECE A B AR [A44].

Storms i3t HIEH K Pd HEEE H, Case AAHMFEARA AT LIF=A @8 # CHAdA %
PRSI AGIE), S PA-Ni-Zr-O &R, DUEIEITAR Pd 145 R0 RN RETE R
B R BPfs2al Pd, 16 HRE ok B 0 S A MDRIORL A Bl T TR 4% . Storms A =@ 418
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B RhEA S AL BRI N Pd R SR LENR. {15 Pd W D I AHK 2 A A 8% Rt /2 — Fil
NAE. A AR K 0l 75 4 0 T g KRS R i (1B, 5230 LENR o i Bl FH 2 1] PA/Ni
FEC 3 A IR AR o

Storms %8 NAS 2R £ S ZIE U SRR, KT Shoulder 3£ H ) EV. —H
TRt KRB, PR e R 5 67 R LR 2 1) 5 A«

fih il Pd-D H /& D+e+D RBFETERK “H, $RJ5 Bt B 3 i e & ‘He. fthz
F LAAAAFLE “H 22 BIALE ICCF14 B3R B A UsCcR il Bk v ae it (L FE 3., K
BAZKLF A2 aki -, KA R G BT ARG okl 7 FIRHIE, RO SEAAUR T/, BTl
NAE . BEAh, FHATRLTREREVEIM AR R, SR AH RO BRSOk, [FEE, fhiACh Hve+H
KM ZIER D, HtetD KW JERL To Storms WH &S HIARFELE T, & H KR SZE>™4E
T, H-D IBE&HERARL /=4 T, FrbMbW B FZSE T kM. E£FIAH H PR REA
A, USRIl U S, XA b i IR R R E, X5 Pd-D R4t
5 24 MeV/*He HIE = HLE (B DD RN AEC A AR E, HREPMTHE) T
J& o

100

..............................
: v .
a0 z -
= - - i
E -y 5
= e = T :
=] = 3 .
= g = S = -
- . - -
= == = =ar
& s ==
= a0 - Z - —
= = = =i m
o = = & 3
o] z E-3 i
20 - = = b 4 i —
- RN =
= —3 e . e - -
_— —— o
o === = L
] 1m0 2000 2000 Anoo SO00 G000

EIM NUMBER N2-13-07)

i 4
i 4
’ : : 4 t + 1
LOW HEIDHT = 2 0725 -0.5863 ENEAGY) A=0.5855 25 i | ¥ v
H i I v = O0G1101 +0@172x A= 05565
18 : ﬁ E ' i i
H i 2 t
14 + :

o : \\\\ s -
e E | //
a os 1 a t

15 z 25 T T t t
I0M EMERGY, MEW a 1 2 3 4 s &
MUKMEER IN SEQUENCE

=
i

i

LOG INTENS Y

-

ION ENERGY, MEY

Implies: Energy is dissipated by many ions Implies: Each peak resulted from the same location

K 3.1: Storms 2008 770K A HE I FE I 2B FIAZ P = g1 [A44 ],

D.J. Nagel Z£i& 7 Pd 4 H(D)HLIEF4 5 LENR % %, Celani /N # £E FRfF 58 HIE A X8
Wz, Ot Preparata 7F ICCF6 k75 T i & M HIER SEA RS R, MhH
— K2 (HAE 50 um, 250 cm) MM, f£—FIscid, %A 87W, Hith 170 W,
RN Z IS 50—100 kW/em?. Nagel #iE H 84 D MR AR it T e = ot &
BB Y [A81]). 52 Celani /NABIHEIE FHAN 23 T A R SLEG, wie it
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3.1. Pd-D,0 & %4;

S5 [ ) ML.H. Miles [B]J5 T 54108 Pd-D,0O R RS “He 4558, 4iHAbATH K30
WA SR E R BB R TORFIE, R ANE] *He, 7EA2WH He. WRETSH He B
FEHEN, LPRBIER EARAE AN BN . BKERRGEH AL He. &5 N1E,
C&f 15 ANNHUESE T Pd-D R4t H LB Y2 “He [AS0],

2£3# F Miles [ Pd-B i (E4E 4.71 mm, K 20 mm) KX TEEH T HEER, —H6
XTEEE R E 3.2 Fiow, HA A KR LEYINGR, EiREGHNBEAEIEBR, HAEESE
WIMEESR, N 3W BAE 0.2W BB B8R, 1 BT A raARAE [, Fo A v 30 0L A5 A )
B4 B A D)2 RART 22 B, Ui A B Se e =4 TG ok, FRATH T AR 7%
X R HEAT FRAL R, 455 6 YA AL FE 5 2,100 h (#) HL ARG E 45 BR8] (LR 3.1),
RACER I ARG AR /DN, TR IR TIAL 38 mT 39 00 5 IR H, (s S PA B 9 A 2 38 Tniea 4,
VeI REANFE S O TAC B R B A IR TA99].

40 T T T T T T

(@ (b)

- Exp. #2022-0228, Pd-B rod, #4.71 mm X 2 cm
1=06A, T,,=82°C, P, =194 26 mW

L Exp. #2021-0318, Pd-B rod, ¢4.7 mm X 2 cm 34
/=07A T, =82°C, P = 8£13mW
3l _ 5

e N

3.0 jmay,

P, &P, (W
o

(2]

{
P.&P /W

3 4 | | 1 1
30 31 32 33 3 4 5 6

th t/h

K 3.2: (a) SE236#2021-0318, ToiB#, ViS4 Pd-B FAMGIEYE: (b) SEI6#2021-0228 77
T e ERSEE AL, R PA-B B R T iE M.

% 3.1: Pd-B BRI HIR B S A AR R R

[No "R [ Puimw | ua | ]
0 1/7 21(7) 0.5-0.75 387
1 2/11 46(3) 0.17-0.7 436

2 11/12 130(2) 0.1-1.2 371

3 1/4 22(7) 0.1-0.6 86

E=N

6/13 43(7) 0.05-0.6 629

5] 3/6 42(3) 0.1-0.7 130

6 0/2 6(2) 0.1-0.7 54

& [ ZE K THE A% - 0 BN 2 22 R A3 4358 (NSWC IHD, U.S. Naval Surface Warfare Center,
Indian Head Division) O.Barham /124 | HIVER (?H-Pd-Li Versatile-modeling & Evaluation of
Results, “?H-Pd-Li i @45 45 BP0 RAR) A7 RET H #E R, 12T H M 2019 T
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UGV Mosier-Boss 1 Szpak /NMAFIH AL (S£ELF] 8,419,919B1), HFAIMILITRE
JE 5k PAD,, AMINEEY, 8 W R 3.3; A Seebeck N, BRI TE 3.4; FJ CR-39
W EARPRT, KRl R WK 3.5, FiFReE N 1—20MeV; A He-3 IELLTHE#S I &
¥, SRIE3.6; HE SR ILE 3.7 [A6, AS8].

EXPERIMENTAL SETUP DARPA

* Recipe:
- Pt wire electrodes

— Heavy water (D,0)
- LiCl salt
- PdCl, salt
0.25 Tesla magnets

P4 3.3: HIVER T H Lyt seae 25 & [A6).

THERMAL SENSING: DARPA
SEEBECK SENSOR RESULTS

Typical LiCI-Only Control Results Typical (LICI + Heavy Metal) Experimental Results

Run 19 *PACI2 Expecmental, Paral

Run #18_1 trol pliel 08-24-2(

'
o 2 L MTM" 3 10 12 o0 0 40 n.")ml" as 0o lzl
K] 3.4: HIVER T H M EER, LEERH RA LCEAXEA, HEFmA T ESE

J& (MiZ%3E Pd Ml Rh). L RIRE (4)25°C), G, B2 Seebeck B HG AT
Bk T, A ARG 5 W, FEXHEN 30% [A6).
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K 3.5: HIVER T H [ CR-39 LR . (a) — (¢) BER TN CR-39 /1, (d) ZHi
FARITAH /) CR-39 Fr. KiT-RERE N MeV B2 [A6, A58].

NEWE revised values averaged to 2 min from 2021-01-10T00:00:00 to 2021-01-24T13:59:00 (R=2.40 ;r Al.5S0m)

10.90 | == Uncorrected

450 FH "We acknowledge the NMDE
F| database (www.nmdbeu),

E| founded under the European
250 F Union's FPT programme
{contract no. 213007 for
providing data "

L LALAL LA s L

increase (%)

Total Execution Time:2 421 sec (1.073 sec for mysqgl query)

K 3.6: HIVER Wi H ) 45 5, Hoa i o2 AR RN E R ], 202 seiGmtE, nf i
BT R A6
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1% \%7ZY ELECTROMAGNETIC (RF) ANOMALIES @

Distribution A (22-040): Approved for public release. Distribulion is unimited.

P 3.7: HIVER il H FI 5045 S5 2 45 R, — R SEEG 46 0.5—1 h 2 A SRR BLE ST A6).

2021 4, AT HHF HIVER 5 H 145 5, DARPA %t 3% E i % T#2 £ 4] (USACE, U.S.
Army Corps of Engineers) L2l & H (> (ERDC, Engineer Research and Development Center )
FIFE XA 7T 5 TAESLE = (CRREL, Cold Regions Research and Engineering Laboratory ) JH37.
HE PAdILPIR RS HA RATAE, Li-F 6 O e, H Seebeck iL&E#, H Eljen EJ-200
RPN ERIZR M E 7. T b FHIBHTER, HuTwILLs R [A7].

%% [E P.A. Mosier-Boss 1 L.P. Forsley it [ LART 4 /NH (Bockris 1992, Szpak 1998,
Miles 2004, Lee2014) [ Pd-D SLTR AR L4 AN A5 R, A7 =KK5Fri: (1) AR
AT AN SRS, TR R A (L RE3.8), 775 3,000—7,000 atoms/s; (2)
& (130 cpm) HURR & BRI, mdm (A1 500—600 cpm)  HLARR A & Bk
b (R 3.2); (3) [l Pd BIRR S -R AW R E K (R SBUTE 8. FEEGH
fi N CR-39 45 BEAAT BEWH AR T AAL GiAx S BbT 8 5 Iy A DD OB A2 3 MeV it 1
B RA pt )NR] AR SEIR 45 2R, A K AT RESE "H-"Li (A7 265250 R & Li Fi#e0) Al "H-
"Pd 8. EIRFARE AT T ME, (BT BE ARG RS RURLIZ PO LB IR B2 . [A14]

s o L o Tritium measurements

30 il 08A o™ obtained by Bockris et.al. [2,
a £ 300 |- 03A -~ : R

25 E paa - 3] in the liquid (L) and gas
£ = 1 -
= e & s (G) phases for Pd/D co-
a s n —a o AAs|  deposition experiments.

15 Fma ey el G Dashed lines are the expected

10 amount of tritivm based on

5 0 | | | the mass balance and isotopic
0 100 200 300 400 500 0 150 300 450 600 separation factor
time (h) time (h)

K 3.8: 1992 4 Bockris /NFE Pd-D FLITAR SZI6 H UL A A S AR o
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R 3.2: 2014 FEF[E Lee /INHAE Pd-D FEHTRR S -h LI R A 25 228 1o X T 6 B AR AR 8
R IR R, ARG

Lee et al.: Pd/D Co-deposition Tritium Results

JCMNS 13 (2014) 294-298

Electrolyte 0.3M PdCl,, 0.1M LiCl, | 0.3M Pd(en)Cl,, 0.1M | 0.3M PdCl,, 0.1M LiCl, 0.3M Pd(en)Cl,, 0.1M
100 mL D,0 (highly LiCl, 100 mL D,0 100 mL D,0 (low LiCl, 100 mL D,0 (low
tritiated), 1.8 ml (highly tritiated), 1.8 tritiated), 1.8 ml tritiated), 1.8 ml
ammonia water ml ammonia water ammonia water ammonia water
Cathode/anode Porous Ni/Pt gauze Porous Ni/Pt gauze Porous Ni/Pt gauze Porous Ni/Pt gauze
Cathodic current | 1-50 mA (4 h), 200 mA | 1-10mA (6 h), 50 mA | 20-250mA (2 h), 20- | 20-250 mA (2 h), 20-200
profile (7h),300mA (1h),1 | (1h),100 mA (1.5 h), | 200 mA (0.5 h), 400 mA | mA (0.5 h), 400 mA (0.5
mA 150 mA (1 h), 200 mA (0.5 h) h)
(1h), 1 mA
Electrolysis time 97h 77h 65h 65h
Tritium before 596.00 cpm 489.00 cpm 28.00 cpm 30.00 cpm
im after 235.00 cpm 160.00 cpm 314.00 cpm 258.00 cpm

% [H NASA ¥AEWF 5t H0 (GRC) 4 L. Forsley 25 A6 7 LENR MRV o & 1995
LIS A2 AR 45 R REIA . 1990—1993 4F B TRy K 2% H H A 5 8| A =11 Pd 7 7ERH
%, D0+LiSO4 EHLMEIR, AT EDS LLE T HiAE i 5 5 MFeS, 2RI TE 3.3,
AT A BRI B E Bt 2, HEE NI Pyrex JXESH &A 4.0%B, 54.0%0,
2.8%Na, 1.1%Al, 37.7%Si Al 0.3%K. i Sn/Pb &kl CLLHIEIT 60:40) W AEI5YBAML, Fr
PUX SR TC R A —E R EAR T Y. 75— Fl 2 ICP-MS 241 Th/U (i 34%, 7E<02A
TAE 4h J5 <% Ba. Ni. Pb Al Zn KiEsghn; Ca. Mg #1 ALJEHN; Cr. Fe. Ni #l Pt &~
A5 U A1 Th kb {H Mg. Ni. Cu. Zn. Ba 5 U WRIGL R DA 5 RKARME R E 1—2%, (EiR
ZJaE N . [A25) AT Z5 10 L SE R IR 2 A XX AR 245 R BErE )5 A .

*3.3: UMK K22 AT A Pd FIRRAE FEAE T IS 1R T 2H 70 284k
Element % Before % After

0 2.1 31.1
C 44 22.3
Sn NA 16.0
Pb NA 103
Si

0.1 8.0

Pd 93.i_ “

3.2. Pd-Hy(D) &%

CRREL #EE T:E Biberian 2021 (Proc. ICCF23) FlI Mastromatteo 2016 (JCMNS
19:173) HIEOCRES PAd-H BUKZEZ ) TAE LAY fEH 1299.95%Pd 5, #E T H|2)
44 mTorr, 78N 3 bar &%, 4L (640 nm, 5mW, Bk, % (532 nm, 200 mW) Fl
W (405 nm, 20 mW) ZFREIEFEOCIRN, JEREAZ 0.5 mm, MY 9 K. SLIG4E
Ja, ARMFE SR S5 OIS &, BT RE e e I I R, LT
3.9—3.11. H CR-39 XS HEGS R BIA% 42328, X — iRl T Biberian H45 % .
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Mastromatteo 2016 A} 633 nm, 0.9 mW B0t (AR 1 em?) HRYS 250 nm /& Pd-H i (1.5
bar Hy) W JG #1774 Na. Si. Al. Mg #1 Ca. ifj Biberian /& 650 nm, 5mW 0t
%350 nm J& Pd-H iX (2 atm Hy) 3 H, BOLRHIERER 0.2 mm 138 s HOAF/E NS
O. Na. S. Mg. Fe fiINi. —=F##, FrABOLHKENL, {2 Biberian FIHOGIIZ H%
F =, CRREL [ 9, Mastromatteo 5 fK. B, W LMEERE
B b, =F# =4 7 Nas 1fi Biberian Al CRREL #7=E 7 Mg A1 Ni; CRREL 1 Mastromatteo
#F=AE T Siv AL A Ca; A Biberian F=2E T Feo ##IR TR oo R MR, HeERE
(2% 55, Pd RIS H 2425 & 770 R AT 1) Fe AU BE B IR Z 1, BRERFEEOCIIRE
RT3 B ke %Y. Ak, Mastromatteo &I 633 nm BRI B 405 nm 1958,
T AL 2 640 F11 405 nm WOEA RN, 532 nm FIEITERON (DR RNTS), WHEE
SEROCHA RIS, STHLERB AR KR .

Palladium Laser Preliminary "
Experiment — RedPoint-1

RedPoint-1

Main

Products:

* Silicon
Calcium

Secondary:
Sodium

*  Aluminum
Mo

:EZICCFEa Ben Barrowes ' ‘ | ---‘-'-..I—_-A---_-;__-VT-

K 3.9: CRREL 2L %574, F8& Si Al Ca, RJ5 2 Na. Al fll Mo, {HIXA %%
e A Ni [A7]).

" Palladium Laser Preliminary
Experiment — BluePoint-1

3.10: CRREL # Ot G ARV ER TR [AT].
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Palladium Laser Preliminary
Experiment — BluePoint-1
closeup

BluePoint-1
Main
Products:

* Nickel
Secondary:
* Sodium
* lron

* Mo

* Zn

P 3.11: CRREL # (OGRS 5145 Biberian 45 A ELA:, o WAHR ™ 4E T Ni, kM
[F] ()& Na Fl Zn, BHALIEA Fr il Mo, O fEXTRRAH A, FrUAAR . (HERA LI = Er
Si (A7) %45 R Fr (B 2t BErP802 87, WRHE™AT Fr, W& B S
A W B E H RAL R 0 A

NASA GRC ] T. Benyo i 1 Fralick 2020 sE& %/, I J-M A 2lifk 285 i m o %
R PE R PR AN, 2SI E A N 3.12 B, AR PdisAges B . SREGHT G ICP-
AES & ITEK, RIFFAETEEN Cufl Zn (JLFEE 3.4). H EDS BRI Hi e & 4
i o AEZ VNI LA S ASEH AR RS54 () BT RA R E K
AR SRR, NIRRT & 22/4 > 17 AR SAF, 10 195Pd 1) 724 = 20.15; 'Ag
) 72/4 =20.16 [10].

JM-1 Purifier Coils and containment vessel potential adaptation

3- Tube Coils connect
to collection manifold
Also Seen in Photo

X-Ray view of assembled
Original JM-Purifier

Thermal-well with internal
Type J -thermocouple

Kl 3.12: GRC FTHMEE T EA R AL EZ O, FEERHEMNRA, TRZ X
SBR[ Fralick et al, 2020, Int. J. Hydrogen Energy 45 (56) 32320, Fig.2].
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% 3.4: K 3.12 ¥ Pd-Ag A& EEISNEM G 03 1) ICP-AES I 45

Element Pd25Ag Resulis Units
ControlUInexpozed | Exzposed M
Ag 250+01 49+01 ) 0.1 | wh
Pd F50+01 75101 | +01 | wt%
Cr Mot detected 1x1 +2 ppm
Cu 20=10 140+ 10 | +120 | ppm
Fe 0+5 4045 +20 | ppm
Iuln Mot detected 0502 | +05 | ppm
1 40+ 10 o+ 10 -10 | ppm
n Mot detected 855 | +285 | ppm

Teble I TCP-ARS vesults of unexposed and exposed PdiSAg

A. Ziehm (G.H. Miley i+ J5) /48 CR-39 & Pd-D, B A2 o 724 ok 1o T
10 torr Dy, HLJE 550V, HLEEE 40 mA/cm? (Z520F 5 x 102! ions/cm? on Pd). CR-39 [
BIERSE . TREE, 100 F1 500 nm Au ZRHASE S S BAR B Pd IR ST ok T HE &2
138 £ 21 keV, RA d(d,y)*He M7 80 keV okl T i M B 4550 [ E ). X4 45
RWRARE, FEAIAEIAA 2D — *He RN ZAMREE R ERIUNMGE, 250 MR E]
23.85 MeV HIyhfek, HEIENSR T 5 23.85 MeV T EME Koz, A8 RSy S
LA T, RS EEAR

BN #F = 3l K2~ (S-VYASA (Deemed-to-be) University) BEJRAF 7T H02 /) P. Ramarao
YkSARIE PAd-Hy, RGHE I [A87). H BB 450 W T K 3.13, IX R Ad A =Pl Sz 77 2 56 ik
IAFAE o ZEAH [F5 N D2 IR S R RS = T 2750, AR A DR AR AT B i@
W, BRI ABEAETTEAT T ot P RARI KR RE D) &8, Niv Pt A1 Ti #f
B, PRl THEMEERAATTEAZ .

3.13: ENFEHEE ORI b i sk 3 E [A87].

AL, NSO E K24 D. Alexandrov T 2021 F4RIE T R HEE B4 RAR LG AR,
SPEAE T A (LS PHe A1 *He) FIRER . IXERAT W i S EMAH EAE MR, B
ANFE: HE R AEYPKE . RGA FDGIEI SR T *He M *Heo. R IKE M ZER
FETRIAELEAR I o *He FH *He BV HBE £ STUZ B e 39 0 LA ARE it 2535 B 3 g 38 oo R
TR pF Ay 2. H Ga f1 AL TGES R %L IR 2 45181758, RGA JUs/HERRMK, W
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Tk #E Do Al 4He, R REIEIE AN [R] 5T 5 H5 1 DI 53 A0 SRAff a2 A [] ot B0t B2 AR B 1 28
T H S 2 95.5%1) No Fl 4.5% [ D2 IREG, [RMZEN I 10°—3 torre A I i<
JG g% 1k T [D. Alexandrov, Int. J. Energy Res. 45 (8) 12234 (2021) ). AR¥E M 482 51
B R E, il A HD RN ARL 3He, DD JMNAK *Heo IXMZ M54 BACH
B, — RS, SIMARSGRAEN ] *He.

4. Ni-H 24;

4.1.Ni-H,0 R4

B KA F. Righes 25 AN 5 L RH ML (IR 4.1), H#EL A 8 ANIRALER 5,
FEER AR AR 135 em®, Ni 228000 0.3 mm? (FFIRATHUMAN L2240 HE), HLARVE NaHCO;
5 KOH 32 /KIS - AR T 45 LR K ik i R, W& IR 400 W, BkpfAiiR 100
kHz, BK#FEFE 400 V, FHEETFHIIE 50 W, Hrb—filkat R 4.2, EE A NIX Rk
MORT T BOURE B AT, T A RS I IR, R 5 R AR R B . AR U A FL ik
AR, BARIETHEEA AR

In the picture below, an 8 independent sections device and its pulse generator are reported. In each cell
Ni electrodes are present, previously subjected to both mechanical and chemical treatments.

Electrolytic cell Pulse generator J
8 sections =

............................................................

Kl 4.2: B KF| Righes 58 N B ALK, 1B A 400V, BKPE 70 ns.
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FHR R S & (6 7 LI 4.3, FTILSfBaE B4 R — 8. AR GRS
IR, AR RMEERE (>20keV) yHFER, ARAEA A IR ANELE 73908 7.7 keV Al
16.5keV 1) X HH4k (EE B AR O EE, BWINGRERWMEAERE ). H CHM-10 1EH T3
DB T AJE 10% 975

EARLY EVIDENCES OF LOW ENERGY
RADIATION

The first evidence of consistent Tritium production occurred in September 2020. A spectrometer
(with a Scionix 38B57 scintillation detector probe) placed on the same desktop of the electrolytic
cell showed an energy spectrum compatible with Tritium Beta decay.

Low energy photons over background values were detected also at the ceiling of the laboratory.

//-'-
- _._/-/
Photons energy spectrum detected during the Background photons energy spectrum (Sept
experiment with unexpected Tritium release 17).

in the lab (Sept 18).

B 4.3: Ze R E KA Righes S8 AN FVRINIIRIRG 7%, 35 K& S ph S B — 8. A
JRIHEONEIL 40, SCEGTHEOAE] 1400, A RFREDL T, HAELRF R IR & T
AR MBI T

PR, ST, HERRE RS b, SSRETIREES TN, SR
PR (L 4.4), FEAEMRESIAbSCIS S, MR 18—45 Bo/L FIRAMSRIBLII B 21K,
Xt BT A

TRITIUM IN GASEOUS FORM

After placing the transparent film with the gas sample on the SBM-20 counter tubes, the

W -

background radiation emissions immediately change.

Kl 4.4: BITARGE T BRI ZDREE SBM-20 tHEC RN, BtA <A
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I 7 oK B T s D 2 A 2 2 S r R AR R 2D, U AR AR R (L]
4.5),

EXPERIMENTS REPRODUCIBILITY

The emission of radiations inside the cell is monitored by a Geiger Muller counter with two SBM-20
counter tubes. In the graph below Counts/s Vs Time (minutes) are represented

Some minutes after activating the pulse generator, the photon counts/s rise well over the background
values. We have also checked that the Geiger counts are not an artifact due to the pulses.

5 REACTOR START UP

Activation stage: pulse A
generator power = 44,6W
(25V and 1785mA).

After activation, the
reactions were sustained
with only 6,6W (10V and
670mA).

OZOAMW IMD w=ZCON

Pulse generator switch off.

Kl 4.5: BF| Righes 55 A0 G5 F- KB THEGES ACE R F Rt Py, 7 Ak mi At ach 8 0 381 71
KT, SHMIED, o E AR T T RS B R 45 W IRk, S B
Ja 7 W BIRT4ERRH B .

BEAMNE K IAE B K, RIS 1 R e i K ) & T3R8 (LA 4.6). 1R Wi T A
EIEE HOARE IR R, INEBEEARE T P FRAE. R ARNEIR, A
fhtE. LIEEZE 100%. [A42]

HEAT AFTER DEATH?

39°C
Switch off at 7pm \ 35,5°C

W‘“ 28°C

27°C
Electr. solution temp 26°C
Air temperature !
{\ 21°C
A ™ )
/\ [N ™

\ 16°C \
14°C \‘. M \\
~ \ g \

'\.‘ \MN v\/l

b

J 8,5°C

N
11,5°C
Temperature graph (100 hours) after turning off the pulse generator (Cell placed outside lab).

K 4.6: KA Righes 55 NAE S 45 AR TE HUBIBE SC AR 41, 452R 100 h Py IR LR
RS T, AERE - Hem TR, TR TEER. 5—BlRERAERE, L=
WILE 17 h ARS8 N BRI Ol

AL 1 TAE 56 A R K = A0, &% Storms BRIERIVEIE. MR EARN T PR
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FLRNWITL, H R RN B BA S H—— I R BEUESE .
4.2.Ni-H, &%t

£ E J.-P. Biberian %5 AJEK; R 8 2 U0 &8 i B/ S ALER B Pyrex BN, W N %E
A K BRI . AN RETBEANA R E/PH B, S iE &R IEM
B LK 4.7 RES BRSO E. HEBEPLIKS) 72 D 5RIEERAE R NMIIE K 0.6 Tesla
Widg, % 0.16—6 Hz (W& 4.8).

Pyrex Tube with Heating Resistor

K 4.7: gagehnihez AR IR BT Pyrex WE [A13].

Kl 4.8: HIFBHLIREH LRI AL AR Y, W B AL R m 2 18] [A13]).
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7S A IR E T B S BE AR T RICR RS R AT« INIThZR DL 10 W AL
Ak, BRI H 30—60 min (AR .. 25 AR IR EREMA RN T 4.9 HE
LR, (HLE Ni BRGNS, 7EARTJE B 358°CIHA BINR SR T2 A4 %, maT/E
BB ERERIMEE S TS ASR, WK 4.9 FIREHTR.

Abnormal behavior

50
L
550 ,/
500 o o
450 - 4 ]
o <
<
§ o V-
2 /
S %0 /
g
= 250 /
= //
e 2
100 > /
% f
0
° 20 30 20 s0 650 m o 0 20 »
Power (Watts)

K 4.9: MAZIEHATIR-EE L, KEZRFEREIN [A13].

RS T REAR, 1FE 4.10, 4.11 FioR. BEAMERUR R BN, ORI . ARgh
RIS CERBATE), T B A EEN A G N . Aok 2L
WA FOM Bk SRR . MATHE 7 S G 250 A3, RZ 2R, H it Likmrizss
HLA13). 7EFE AT, Storms Al BRI AL B S REEAL B L5 FF 4, Biberian [H1%F
O SIS, AR A SR R R TG

Heat Effect at Various Frequencies vs
Temperature

B 4.10: 50 ABE IR RS R R R R R [A13). ALTRESES N, W& THE R
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Temperature vs Frequency at Room
Temperature

Delta Tvs frequency at room temperature

Nickel foll cut in small pleces and hydrogenated

5 mTB-86
2 20
15
10
o

0 1 2 3 4 S
Frequency (Hz)

K401 =RN GERND BE SRR, EatEr/ M [A13].

MHEMW AT F. Tanzella 55 NXFAT HLIA 27 25 00 RIS 00 25 26 555 D00 R iE S KA 7 (5 5
4, RPAHTCE WIn, WHR Ni EEES A TR, Bath g BIn NS ER
nemiyy JERBCHAM DS, REMEMDF L, whol DAELEhF /74, H 13 eiRG 2
ISR, ST ES AR 2, Wil 4.12 B [A92). ASCHI# b 7 BAER B 418 Martin
S NIR475 G 7% 3K (Confinement Induced Electron Capture, CIEC) 4!, BIi¥ &
WL IR R 2H, SH, *H, JEHUH B FIER ‘He [AT78, TGk 1.

D5-215/In:Gamma Spectra collected from 140 to 220v and 75ns at 200°C
Background Subtracted

Foreground Spectra Intensity/counts
Background Spectrum Intensity/counts

200 400 600 800 1000 1200 1400 1600 1800 2000 2200
Energy/keV
—140Y  ——150Y  —160Y ——170V e—1B0V —L100V —200V —210V —220V —Background 12/2

B 4.12: A LIRS RIS E 4R [A92]
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5. RIEAR, %

5.1. ENJE R TR R /R 08 (1T Kanpur) F HL A 18 AR

E[REBE T2 Be Ik /R 4342 (1IT Kanpur) K.P. Kajeev 414k 2242 /K F A A% P~ Wil & TAE .
fE RN ICCF23 |, fifi13iE 7 Ni Cu. Ni-Fe fl Kanthal BIARAE/KH HUA S #E] Cu.
Mg Fil Fe 2574, X8I0 AifERER T 200 nm RE, TOF-SIMS Wl i 32 B 7= A= 1) i [7]
MERESRBSMAE, GalbadiL B o REBE. KRS ER 3 RRENHHEIHNE.

M. Kumawat 5 (1) T /E o 91 W # s 7 38 1 ( CuosaZno2sOo0.0sCoz0 ) ~ T 4

( Cuo.665n0.1400.10C0.10 ) ~ & 22 ( Pbo4sSno27As0.07S00100.0sCo.14 ) Hl 4 5 /& & &

(Ag0.75Cd0.05Cu0.1000.05Co.05), PHARIE AT 58 (99.9%, RIS EY), HAERE 1M
KoCOs KB, HMFSEUN: ~30V, 2~3A, 10~15h. EDS Il &R HHAE R LHA
WEN Fe 774, Cu Fr&IkD, Zn SEMMEG=AEHE ol NE 5.1 5.2). fEFHH
% I, Sn bk Cu /b 3.

EDS of Brass cathode (33 Volts, 5A/cm? for 10 hrs); Fe

K,COy is the electrolyte

Beforc electrolysis After eleclrohsls
®7Zn C €0 @ Cu ®Zn
70 50 ‘1“
618 618 615 45
60 - :
40
50 35
: 40 _ 30
= 25
Z 30 2
z 238 Z2 Fe3.1% Fe 3.9% Fe2.9%
20 15
131 10
10 ~
5
1.7 |« 4
0 H — 0
Location 1 Location 2 | Location 3 Location 1 | location 2 | Location 3
Location Location
Fig 4: EDS of Pure Brass Fig 5: EDS of Brass (after clectrolysis)

Bl 5.1: 34 (Cuo.52Zn0.2300.05Co20) B LR T 5 22 1HI 4H 73 A2 ALK EDS 455 .
EDS of Bronze cathode (33 Volts, 5A/cm? for 10 hrs); Fe, Zn

K,COy is the electrolyte

Before Elcctml\ sis After Electrolysis
C ®Sn wCu Sn uC w0 Fe K WZn
100wy —
90
80
70 294
s 60 = Fel16.3% Fe 16.6% 1’- Fe 12.2%
Z s ‘fx
z z? 163
- 144 Zn a. 9%
30 0.1 107 (, 3
Zn 3.2%
20 6.8 Zn 0.8%
10 16 47 os “u . "H R S I H ”
5 .5 0. 0.2
0 — o | | g
Location 1 | In cution 2 | Location 3 Location 1 | Location 2 | Location 3
Location Location
Fig 6: EDS of Pure Bronze Fig 7: EDS of Bronze (after electrolysis)

K 5.2: FHH] (CuoesSno.1400.10Co.10) BN LR R G SR IHIZH 732240 1 EDS 4558
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JC:FQQBH*&J:#ﬁEEﬁE Cu (WFH 53); HEFEEEIIN EF=4 12 Fe, Zn BN
(WL RE 5.4) [A38]). Z45 %5 ICCF23 L AR, AL R Y4E+ T Fe,
Cu fll Zn X =Fl &)=, ﬁuS'E Fe j2 RN, IAF=¥0F Cus WIER Cu&RPY), HAr-=f
Fe. MZAAREMMEM S, Fe MINi 2 RN T4 A ReRmMNER, S VEPrixLs
& BRI 5 A% R MBS Fia e o

EDS of Solder wire cathode (30 Volts, 4.7A/cm? for 10 hrs); Cu

Before Electrolysis After Electrolysis
70 uPh ®Sn W As uC "0 aS 9% uPh ™ Sn uC "0 o Cu uin
7781
80
60 ~ 58.08
54.16 - 67.11
50
L 60
= 40 S50 46
S =
] < 40
Z 30 z
20 30 Cu 3.38% Cu1.27% Cu 2.98%
20
14.05 20 837 16.96! 19.27
93 g
10 6.55 729 326 10 |"'I 4.16 8.99 = 10.54!
e R Wi
95 1.27 -
. . .u 59 J 0. s< I. -(2 . e 1.27 I i
Location 1 Location 2 Location 3 Location | : Location 2 | Location 3
Location Location
Fig 8: EDS of Pure Solder wire Fig 9: EDS of Solder wire (after clectrolysis)

K] 5.3: J222 (Pbo.4sSno.27A80.0750.010005Co.14) MK FELR HT 5 R 1 2H 73 2240 EDS 4551 .
EDS of Silver brazing cathode (30 V, 5.0A/cm? for 9 hrs); Fe

Before Electrolysis After Electrolysis
HAg uCd ®Zn - s . . X
80 R 70 HAg ®Cu uCd ®Zn uC ®0 _Fe
70 60 59.07
60
50
50 41.02
s 40
50 ]
%30 =30
19.54 Fe 6 7%
20 18.02
20 |4 76
: “7 nzo 113 1206 i
833 10 .
10 6. zz 5.21
4 64 4.37
‘!7 2 . 215 “’ I“(’Io.ozi
0 0 /-
Location 1 Location 2 Location 1 Location 2
I m.dll!lll Lmalmn
Fig 2: EDS of Pure Silver Brazing Rod Fig 3: EDS of Silver Brazing Rod (after electrolysis)

K 5.4: HREHEE S (AgorsCdoosCuo100005Coos) P FEAFET R 415328 L ) EDS 45

MAESHT (TGA) MR H MR AT MR ENY) (superhydride, f§ H/M KT
G EE, IR 5.5). MAITiE 20 keV [FHL TR Z o MgoNiHos, #RJ5H XRD il
BN, CEKIER, SGRTETRG . EFVNIANGRZ TR, —=2 R, —
FEEA B RIREA/NX I, XRD #iE1% EDS —HFEA LIS SEM W83 10 & B 3 07 55
RIGFINETCE, FrLAAE SR 7% .
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120 e
(A " Brass TGA  (B) Brouze TGA
100

2 80 £ 80
£ 60 5 60
Z 40 Z 40
20 20
0 0
0 200 400 600 800 1000 1200 0 200 400 600 800 1000 1200
Temperature (°C) Temperature(*C)
« 100.5 . 101 . -
© Silver Brazing TGA| (D) 1y Selder TGA
100 N
99
2 99.5 ®
e £ 98
5 9 ®
- s 97
2 985 % 96
5 ‘ 95
97.5 94
0 200 400 600 800 1000 0 200 400 600 800 1000 1200

Temperature (°C) Temperature (°C) (

Kl 5.5: DURBIRRAT R A2 e SR A E T (TGA) 454t [A38]:

A. Kumar 25§ [ ICCF23 _E#Rki&id ) Kanthal &4 (Fe74%. Cr21%#1 Al 5%) Ak, £ 58
ISF AR 1142 7K R AR R ZEL R I AR R G, AE R4 30V 3.5A FER 1 hr 7745 Cu (20—53%) 1 Mg
(6—11%) P=¥EEhil b, ANUH Nal MyHRSS, 56558 M RMR PRI o5 0 & v s 4 ot o &5
RUNE 5.6 P, BESREAR SN B EARAZ =), AH A BAGANER L AR 21 22 R TR S
[A74].

Al49
Ny
v v Photon?
cra | | e
Cu 54 Cu 16
0 34 Fe 11
A Yb 04
phos | | Pt 03
Si 03 el > ‘
(a) EDS of P o LD - . -
t:zd tmmmu!et; B () E‘kc?'oly&c Setup
cathode (inside lead care)
(&) Photon vs transmsiation (below)
: OoN OFF SN
Electrolysis Significant .
Parmeter | D1 D2 | DI | D2 | Photons |TranSmutations
FeCral 27 % 10
b, 13407 | 11108 |125406|121£08| NO Cu5.4%
2.23 Aicm®
FeCral,
34viohr344 | 118207 | 7.7¢07 [10.7407 | 8.3:06 NO CuB.4%
Ajcm?
Ni, 30%,3 hr 0
156aem? | B63.2+.9 |364944 1 [sssr118] 8355 | wO see T
Cu16%
Mi, 30 ¥,3 hr
156a/on? | 8714126 | 344467 |87711.2| 355452 NO Cul.7%g)

Kl 5.6: B IIT Kanpur L6 T 527 R B &E, SU2RRNPIEZTES [A74]

S.S. Lakesar 264 15 H - B AR HAR A2 /K, DR EARAL =) 2B 5.7 Fow,
Nigo sFeo.s BIMK L3 Ab B, PR ERE K PR 1om, HRIEEE 1 om, &RRHEM
120 min. HESEREEE AN, H EDS 243K 50 um x 50 um X%, @A 1445V
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B R, EHE TR ERAREEA L Co R B2 (TR 5.8), BERIE] Fe, KA
JERMA 0.5%0) Fe, FrAAREHERRZMmATAIEE R LT Au 2 EZ) (LT E 5.9),
(L% ]

Experimental setup

Plastic
Insulation

Cathode

. Variac transformer

. Half-wave rectifier

. Graphite anode

. Nickel cathode

. 300 ml of IM K,CO; aqueous solution(aq)
K] 5.7: Lakesar 25520635 H .

Areal EDX on Body

mAu mPt OFe =mCu

Before electrolysis
Nigg 50,F€0 505 '

7.9 i
10 15

Applied voltage (V,,,)
K 5.8: Lakesar S5 (ERIRAEAR EASE] Ha s rL AR IR U B ez 70 A, 252 Cuo

wn A W —

®

o

e
BN
=
-
]
Tt
-
=
s
o
>
=i
—
=
-
=
=
2]
o
> 4
=
5
@
=4
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Areal EDX on Tip

mAu WPt Fe mCu mAl 4=

4
™
=
ﬁv
i
[
e
=
=
@
>
= -
-
=
g
=
)
)
Z
-
=
)
-4

Applied voltage(V

r;"u)

K 5.9: Lakesar S5E BRI AN A HLUS U IR B ) e 3R 0 A, £ 2SR Aue

5.2, HAhiE R H

SR EAL A Sungho Jo (NLAERARERE) W8S 1Bk, b B AR HREIK A R
AR I SER A, R PR S5 (BJCO i 1B M (1B +n— “He+7Li+2.79
MeV) JHIAE, REWTE 510 Frox, WAL G S, AR RKIERL RES
AR, Un R AR BRI R T 5, IR R S MR SE AR T

Anode (+)
L « Solution
T1
\ - Cathode(-)
1 ‘-fl
Air gap
Spacer - Spacer
Boron carbide

. block

Fire brick (Thermal insulator)

] 5.10: Sungho Jo F/K FHLFI E b T 7775 [A69]).

ORI 5.11 o, W A AR B AHEARRASRL S IR RIS W T . SEBRAL
S AR AR, S5 R AR AR LG BT M, R E T T, WA 512 [A69]).
1B (IR R RIRF LI 19.8%, AT NAIE 3,837 bo WIRZAE RBSL, W%l HIH
TR BT (WS AL S8Fe A1 17 Aw JE A RE AR A PR, I R R N (E) 224,
R S SR — BRI AT W E AR T ) R T REIESE, ek RNV HLESE B T
J5 1o AEAT LK 2 =] AR B LA92Y, i LAIX I 4 ) 45 RO AR P J& A—— A R AN A A
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A MR,

0.6

0.5

0.4

0.3

Temperature Change Ratio
(AT2/AT1)

02 T T 1
Cathode | Cu Material S | Material S |
Solution | B A | B |

K 5.11: Sungho Jo HIAN[A] 4 BF A - F ARV AL 5 15 21 BB AL BT T+ 5 BIASGIR THA EE . [A69 ).
Spacer removed

. . | .
with air gap 1 without air gap

“Material 5”/Solution B

T1 Temperature {degC)

n | g T2<T1

i 20 40 &0 B0 100 120 140
Time {min}

eT1l T2

K] 5.12: Sungho Jo 58 = A S iR T I SR AG I S0 BB JE IR B2 AR Ak [A69].

W7 S R RS K7 1) M. Kashchenko (-RZERP) 45 NIRRT EZ 5 H TR
TR, REEHMITTRKERE: X'+ (ptre) o> 20X +e KL, ATTHISEE 2 Al BH
e, W BHARAE S /K ZI 2 P B SIS 5 CE R AR R TR I B R A, s 70 S 20
R, S ISR Y T AIH EE SR 2.5 15 (RN 5.13), BHISE MR T HioR

[A71). MSIHSCHRT , Kashchenko MEFAIEAMW+ 24 1, Hakthhi & — A MIEA R
3%, 194”2 Low-temperature nuclear fusion: an introduction to the problem and its conceptual

solution.
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Integral: 31254 Centroid: 26.0304

Formula(e) | | Mass [amu) | Dev [mamu] | Abund.[%]]
CoHg4 P 2803128 -0.92 97.7376
C2Hg4 F 28.03128 -0.92 97.7376
CH2N P 2801871 1165 98 5015
CH2N F 28.01871 11.65 98.5015
N2 P 2800614 2422 99 2713
N2 F 28.00614 24.22 992713
(o(0] P 27.99490 35.46 98 6537
(o(0] F 27.99490 35.46 98.6537
AH F 27.98936 41.00 99.9850
Si F 2797693 53.43 92.1800

K] 5.13: Kashchenko 7F %5 BH R i HE 5 2 i il 21 i1 28Si [A71].

HRP W Rk 2 1) TREKAI A Klimov S5 At &I T /Kb 45 B 11 S
@ (WPVRD. fEZHEE, KM RN AR GEE B ™ A SR TR 1) AR e
TJ5to ££ WPVR B A% O N P AL Bkl BRSO o AR A% S N A AR CRIHA <))
W . 25K Y], WPVR fAE PR ERREE Iz T, COP H ik 3—4, HHA
2—3kW. EIRXMESEREAERUT, T SEHl R B B B 4ERRR Y . R EDS. i Al
BRX R R X X PRI T T AL KT R S/ 2o, W onaR (C.
Al. Siv S%5) FIEILER (U1 Cus Zn. Fe 55 [A36). A TAEH B )5 HAb REH)
PRI

6. HUHE S N

W13 (Szezecin) K2t (USZ) I K. Czerski (PIZRT50) /NHEU ) T0F 78 & 44
HIC BB A% S AT 575 Czerski 550N DD [ A il 72 “He B A 14 B fH LR (threshold
resonance) PSR, HILIRTERMCT 1 eV, FURTERERA, FrllCARTsese R, =&
B 3T 1) ] 4k 32 DA 4He BTN E . TS S I 511 keV [ HLF- 1E BT K AREAE
vig (JLFE 6.1 F16.2), 16 MeV ] D F1 8 MeV faki T [A19],

Recent Theoretical Development in
"He* formation and its decay "
"e-e * pair emission from the DD threshold resonance®"

23.85 MeV s
. - Probability of

2 864 gol y ee Decay !!

0 2839 pathto |

1 2837

Internal pair creation (PC)
D+@ 1 2425 proportionalto E3
el 2388
= 2 \ 2184 - Internal Electron Conversior

Hio 0 Y 2101 (EC) proportional to E®-S

{ /e"lic x /e'free
/ V / e bound

Internal Electron Conversion (EC) LU 8;'(' ‘Zw '4' w
o/ (A0 =, nv,:)

Kl 6.1: Czerski #2H 1 DD SHLEE, Toyviass, R LB, 4 N AN
R [A21].

Internal Pair Creation (PC)

WeEVe] (hv-m,e)

43



Ieczum Possrn Loecpy (M

Electron-positron energy spectrum

Kl 6.2: Czerski #&H 1) DD &N =4 1 HE - 1E B R [A21]).

USZ ¥ R. Dubey (Czerski FIT42) #t 17 FAEERINIE8IE ZiD, ¥EH DD M HIIK
REHL TR EE R, B UUESE T BIE L RIGAS A, (B SLIE R o, 5K 6.2 ik
g5 BT LU LI HL P RE DS ARRAEY IS [A21]).

USZ i A. Kowalska Z54R1E D SREEIE T Zr S/ XRD Al PAS CIEHL P KL ) 545
R, A0 R BRI RIRE G A SECEN, J5E BN E S AL AL A AR A R A
PAS W R E] 10 mm IRFEAN 0.1—3 nm R IEEE, IRBEAKE] 107, FZEWW R O]
PR E AL Bris AR A, (R kD AR AR B AR g A R A%
Bll; XRD SonTEK T SIS A (ZeH 51605 AZSEEE H UL 21 (1) g 7k B2 ] e A IR 254t
W [A37).

USZ [#) N. Targosz-Sleczka S5l | F ISR 78 Zr A1 Ni & & H % LENR, 1A
RS SR AT DL FL R A5, SECA AU ER N, H9RBE. ZeDy ' DD R SBE i
AEZ) 100 eV, NiBeDy H'%) 450 eV, NiLiD, %] 300 eV. AATHEH & 5 RAF B b 5 1%L
07, WK 6.3 [A47].

Quick estimation of electron screening

* A two-point method for estimation of the screening energy allows to
evaluate whether a specific target is worth to be studied in details or not.
It takes ratio between enhancement in counting rates at two different

deuteron energies E, (=20 keV) and E, (low energy).

Eg Eg
cxp(—v Ey-U, 35 \/ E, -1.',>
exp(_\ [, /b‘_)

E=6keV
— E=8keV
E,= 10 keV

Enhancement of Counting Ratio
2 ~ o - -
\
\

o

02 04
Scrvoning Energy (keV)

K 6.3: USZ /NHIREH —M LA R R Rk RE ) e B 777k, WA FGERE Efl E, (0
—A20keV, —A 8keV) W Gamow [KF-Hufl, FH5Tchtmire tbIEM L. [A47]
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USZ ) M. Kaczmarski %541 TIRAE S T IS B db g, 238 7GR BB T &
FREEMFEMLT 1 keV, [FIIS ARAFFR 1 IE 1 mA ISR, $EIE B MR ZE 1,000°CHTHLAT0].
2014 AT IROE R 125 E, AT RN K TR SN — NS RS PdD, F
H D('F, p)°F N, 18 Pd F R BEf#AE N 18.2 £33 keV, T4k Pd Fi Fl CD, #8 7 T BRI AE
DL 6.4, 1508 kg R 77 BRER BT AZ SO ST S o

® Hard Pd
A SoftPd

Enhancement factor
-~

l‘: \ .
1 ) i e
1.0+ L i A ‘,\"——'—

8 (D, target

03 04 0s 0.6 .7 (1 09

- E [MeV]
Kl 6.4: Pd JH D('°F, p)*°F Jx Mg HIIE 5% [A. Cvetinovic et al, Phys. Lett. B (submitted)].

Z[E 1 S. Forbes (Hagelstein /ML) /47 7 MIT WEESLIGHERE . AATHIRIME H 2 EE
Lipinski i< 400 eV ) H B F %zl Li £l 8.5 MeV alffJ/x M. Lipinski #R1& o B & T,
PER ] 90+, 20 ZANERMI &S H A — NI RZ RN . {H MIT FH A0 B AW 21 1 5 1)
WK ES . EMATH TE 6.5 s Ti At A7 dtEUK 5858, JeH 50 pA, 500—1,000
eV ) Ar B FIE RPN 4 B 50—250 pA, 500—1,000 eV [ D R 2—24h JEAN
Ti TR TiDy; 26 =20 A Ar B /D E 1—4mA Bk THz k3l —M Ar BOR 5 5 BT 2|
REONE, ME] 10 MeV K1, AR LN EHIL, AREER, WTHE 6.5 6.6 [A23].

Copper target holder

25um target \ /

.
"

J [ ?\
Soron nitnde heat
tranzfer layer

2000 u depletion dept™ Sécon
charged particie detector

Cooper heat 4ns, water cooled

K 6.5: MIT B Ar Fi FIR TiDx 5256 HH,
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Experiment & Spectra from7/20/22 run

@
3
3 10°
10"
10°
10°
10
1

K 6.6: MIT [ Ar ¥i 7Kk TiD, SZ4
Kh 5.4 MeV 72 Am-241 YR8

R 10 min.

CP detector counts detected During Ar cycle

AF I |

| Energy CHOBOTSTRESOP 304
s

Dewtign

Parameters

1 |

0 2000 4000 6000

8000

1i.

(cont)

Experiment & Spectra from7/20/22 run

Counts

K 6.7: MIT ) Ar B 7K TiD, 525

7. Hih RS

CP detector counts detected after Ar cycle
completion - throughout |12 hour duration

| T

==
2000

EHE 6.6 h Ar BT F I 12 h s IR R T

10000

250

12000

14000 160
ADC chanr

F10.05mA, 950V 72/ 20 h. 1.5mA ] Ar &+

PN

He B

3000

35
ADC channe

BV K 3 TR/ N 4R B3R IE ICCF22 A ICCE23 AR 787 R 40 A3 Ak P A B A )
ZER LR 7.1, 3X Rk COP M ICCF23 K 1.9 Bn%| 2.39—2.55, M 25 465 HL(VCS)
H> 740 bar AIXVE HHEE (DHX) > 225 bar I 1535, BR T 51ERAE LA 2440,
EAERERAE LR 3—4 51 C SES A, 10 510 0 S &S, 1.4—4.4 5 Fe &
FHiE o SERGIE SR ok B AR A A e R G I 5 =4k [A67].
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2021/9/26-2021/10/08 (DHX-1B)

1.6
Qc LENR activated region
| COPx=Q—"Q—
1.4 | LT =
O E0P === o=
Qn . E e i
1.2 e, T O
W e o0 g u
.......... O O
- 5 B et =
& 10 e
O =]
O
3 [ ]
x u]
g 0.8 )
bot Double-pipe Heat Exchanger
Stearm fiow (DHX) with only steam flow n
e —
0.6 F T ‘. KAftercooIer
Q, | ] /Fan-coil
Heat loss 5 ' “E
0.4 : ‘ & Q,
™ Once-through Boiler {F Heat Dissipation
"~ (measured)
0.2 r
Heat input Q,
(measured)
0.0
0.7 0.8 0.9 1.0 % & 1.2 13
Steam flowrate, L/min
Bl 7.1 BEFEH/NHMES SRS CF) & COP FHZRImE MW (FD.

Z[E K R.S. Stringham XK 45
DO Hffi | 20kHz, Pd R HEIRE AL G, JFRZKXT 200 464 1,600, 2,000 kHz, &
AL, WnfE Pd SRTHVEA 20 kHz, 400 W (FEl7.2 £) 5 Ni RH{EH 1,600 kHz, 40 W

CRE 7.2 45T BBk RO A o 1y L 75 Ab 38 5 W 4R Ak R IR “He, A2 *Hel A8 1.

From Fisrtgate's lab. 20KHz Pd TF

T EEERAE P A AT T (5, b FAE Pd -

From Tom C lab 1600 KHz Ni TF

K 7.2: Stringham AN RIS 75 ANEIE A9 AS RIAE dl 0 A2 TR IURST g R Btk [A88].

7 i PRV S [ R 5K K5 C.D. Papageorgiou L4 32k fil i K LI 51 R, 3k
TALPHR ZERZ T B EIE, Hn S AR R N 20 B B TR )
2k, FRIREE TR SRR T AN (BRI SRR I T REH 02 HISS T E 4,
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fF IR TR BN N T, WP A . A 15 AR SR ik, 8 Salbrek, (H2mr=E%
BAZ . i {12 T PAP-LENR (PAP NizH BRI =478 &1t 17 FE 7.3 P ir-fest
B [A84). MHMTVE, MIEARBEEIALT RN Z §i45 (Z-Pinch) HiAR.

A D) =3 E

Electricity o
Input — f - - t (e

Al generalor of electric f

pulses
oo - Water In Superheat Steam Qut
B exploding wire

C: supply of metal wires
D metal container

E. metal powder collector
F: thermal absorber

Kl 7.3: /i Papageorgiou {55028 EoR = K [A84],

L

1) K.C. Engvild & —FhEG R % FE AN 777 B MK LK) Holmlid $2 8 % B2 &
PLK, ¥KE ) Olafsson, #FE Zeiner-Gundersen %5 J LA/ NEKR R T 50 B L BRI #E, H—
HAMSR AT . fEE B REIER DD 2B HRF 2.3 pm FUE RIEEA MEE, Hiigilh
SE WA (AN RATIN R BRSO K &5, Al — PRI E R 7%, B2 e Tlumd B i AL T A
H 532 nm OGRS TiD 48, A4S R 2RI 25 0 4w A [AS9 ). 838 il ok bk i A i
SR, FESLE ULRAE T K, TR N4

1%:[E J.-P. Biberian 55 A\ A 4HA H s BIARAF O S U et RE, 5 —4ER-FHCR A ¥ BE
A, A B AR 2 T IR R, R = 4R (A TP AR e BE, PTUARER S R . XEC
Z ) K. Shoulder #2 ! U ME S, X Y Electrum Validum, & %% EV, W2
https:/freel.tech/charge-clusters/ [A52]).

8. X B Tk
8.1. #Hl&

ERHE E. Marano fRIEHNE T —MNRMNARFZ) 4 om’ EIGT, SRR 130
mV/W, B %2) 10 min [A77). B4, fEN4E T —A> 256 1@iE, 24 ALREHERER
4 [A76]).

EEEEWHAEM C. Patil #1 D. J. Nagel W it—/Ni%& B 4R ANE E#HGHFH TF
FHEMISRENATIR, HEWWTE 8.1 Fix, IXERHELIN 025W/rC, /Ml
%N 20mW [AS85). SLifiih, EH AR XMENGT ERARKIIR, FERZL
EBH T S R, PR R RE S, WEER S R EA N BB A, R
B HIR K
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|

8.1 HEREHA Y Nagel /NI Pd HLF EE/K 137 B g S5 IR A E B AL

Z E 1 M.H. Miles 48 7 N4 5 )51 (Lower Bound Method) 1EZ5 AN E & HaE PN
A, R SR AT DO LT A6 LA B 9 R IR H [TAT9].

2 EK B H AR SIS % ) D. Gruenberg FIZK B8 Z 518 T 8 #5056 B HGBOK 52 o 7K
B /NH CLRT A R SR AT (RS NE ), RN EBAER RN, FEEH
RSN DR ZE S [T EAR N AT 2, 78 SR i 75 22 AR AR A B (R
TE o BRI 1) R TC R ARAIE S B 38R BE 38 &), B LK Jg T I A N vk, iR R T &,
BEFEE] . MATHER 7 em, K 25 om R MZETE 435°CHT1S 2] 45 W 1A, 593°CHY
HEH>200W (5% 0.22 W/em?) . BHRSIRE RIRECCR, BHUELTEFImA . THRH%
SEHE 1—10 W/em? (B, H 2 A FIEC G SEILAE 700°C T 8—16 kW, HU HA IR 5K #iv iy
Beft (CHP) 58 (BB FE 8.2) [A29). 3 ART i, # G /KEFSIE A EEH McKubre
R KRB N E R, TR AR AR A RAIE L S SR B 2% s, IO LAEAT . B
TER IR R SR R, A7 050 B IS s A 5 B . (H H s R
S AR AR, TR A R 2R E BRI, XPREE R RIS A 2 O . thAh, ANEI
TEKE R A B AR IMERE, W T IR,

Mixing Fan

e

TC Resistance Wire TC : . <5 =
Kl 8.2: frElR/KEFSLI E AR E, RN EBAAETRER . A ERARNEFNE
Path 2 ], REHTEIRAUAR (A COy) #Hih.,

RACKZRIEARIR R (). Kasag) 55 N EFRS ISR ik Tr &4, Hdast
(0.22—0.44¢eV), L4 (0.5—1.13eV) FIR WLEEA (1.3—5eV) =il e & it
T R BRSO, BEIRE T 8.3 [A35). 4R, XA EHI i HEH T LIRS B
ERINIRETS
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Radiant Calorimetry setup
--- photon detection in wide range of energy

Sample in a vacuum:

3 detectors are used In vacuum
R Rotate the sample by 180 degree
- Spectra measured with 3 detectors
Power § Focus .
meter lens = Combined spectrum
Mid-infrared region » >
Radiation thermometer m" - ) -
f 0.22 - 0.44 eV) . N
E BaF: m Ty | Quartz
. Foils are heated up Fiber |
. with Hz / without Hz cable § |
E FTIR Spectromete
. i ----- mn-
' - | 0] 1.13 eV
.......... |l | -
. Optical to UV regior
] [
Photonic Multichannel Analyzer
Data acquisition PC Spectrometer (13-5eV)

K 8.3: bR AR ST AR E [A35],

8.2. 1%/l =

NASA GRC ] L.P. Forsley 55/ 44 7B E S FIl &= A& [A61), HhHEEEM
AFHERIPFEE S KHBTFEWRAER (LTE 8.4 /), ek W HIE 8.4 4, Wl
BRI B R ] R
e EsmicTray neutron spectrum

20 + Evaporation

High energy
2.5 MeV Overlaps DD Fusion

Thermal

E do/dE (m?sec”)
3

Slowing-down region ~1/E

0

10® 104 104 102 10° 102 104
Neutron Ener: MeV

s3p’: Homeland Y oy ( )
X Security

Bckence 12d Technology Paul Goldhagen Uses af cosmic-ray neutron data

K 8.4: AEEKRMHEBTHEIHENL (B3 ShFEE CFEH) LR, ARRFHETRDN
et [A61].

A. Ziehm /M4 H CR-39 Ml E o ki M 777%, (HRVI¥E S,

W WrosT 25 S.A.L Tevetkov 258 ATHE T TI1-14 SR IR AGT & Ha, Do, 3He Al T F AT
Retk. MIEIRNAE, RUTIEN, MESPEEAR, FEESMO TIHI A A K55,
ToikIE IS R R E A HEAN R SR [A94]),

9. FAMELIRAR A

B e\, =2, AR, &%, EiXEmig, HAfagit
BRMOTE BARTC IR AL, (B /DS TSR, PR AR Bt — 2o Ay
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Storms & ] NAE-NAS BUSEE IR E, IPSMERER R SE — ML, 5 E and 26,
552t 48 AIA BRI YA o 35 g B o 208 VF N 1% 5 B R BS 45 Al R A H . e 4,
HUTHI A28 S 06 I £ 21 1 BB A R K o

9.1. L SLFER AN B fE

MFMP (Martin Fleischmann Memorial Project , &5 T -953EA =211k 1 R W.
Greenyer Fl P. W. Power PAHT /& 85 AR N 45 R Fra e R ioE se bk g, X IR 4RTE LR
T H APk J s, CUHERE R RAFS . AT 7 WA T H: http:/fusfis.org/ Fl
https://www.nanosoft.co.nz/, W] ELFZE 15 B XNUL A B, PIAARABFEAE (Z5%) MKk
RifE o AEF RIS AL h B4 R A R RS & s B B i 2 RSE, AN A% Gz B b
s KR [A63). £ TEMGEX ST,

Z 1) J. Dodaro /44 7 S — 1 JEERT 7L i AR AL AL (LCF) [RfZ ).

L. Forsley 7 /" NASA GRC /NABE M N I FIR 15, SR, BRAFMT
ML AR i, PTUABR AR S, AR 100 T iR S A% 35 22 5 57 1 AR ——"Be Gl I Y % 4k
RN L CEREMIN 53.12d) —— P HFRERE. 41t Be TN & #6232
5% 0.8%, %L H Quantum Espresso #F1) DFT tF5REIE. DFT tHEH I H B A
(B A& #h MR 1 "Be IR FANE T WK 9.1 s 7 & 81l 4, Be BB = AR FULSH 0.1%,
AR G ECR T AR TR AP S 10 f50L b, AR A R 0.8% [A24].

Electron Density Within a Bohr radius (5.3 x 10-7'm)3 volume N

Be embedded in C 60 C (;Oalone Bealone

.1 % Be compression

~3)

.1% compression gives
> 10x higher electron
density in Be nucleus.
Consistent with .8%
reduction in
half life!

ty (¢/Bohr Radius ~

Be nucleus is @ -0002 = -
=.003 pm (10*° m) Position (Picometers)

Electron Density (e/Bohr Radius

Position (Picometers)

Broad electron density after subtractions Closeup Be electron density

K] 9.1: NASA GRC H DFT T+ IITEAFRZAE T Be HL % 70 A0 MO0 A% HL 1% FE 1) 52 )
[A24]).

EEBZ R 2 2ERL ) N.L. Bowen () #kEE0F 5% % v FUREAE FIHAZ A BL/E R 1)
s [A15, AS4 (RMESEAEME, MiZ@EmiR)), X2 R0 SIS =55
PEZBUERA T 2H 2 29%Pb S8 A NE RIS, iTERME GRS S EMZ LA E
Iyl R T RS R IERTE . SRS T, Bowen FHZ M IIHUR J772 715 NAE H)
DD M (d+d—>t+p, d+d—>3He+n) KHERFEN (d+t— *He+n Fl d+3He > *He
+p), Z5LSETE D/Pd=10 [ NAE ta] &4 DD BB RN, ANEEHAMY IR, R
NAE ' D % E &8 1o XA R I N %, B m] AR =4 R . B3 DL ke
st W, SRtk 7, B BLIA D, H s e RISk T A K, X
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LB A 7 2 T IR 1 R A 0
9.2. A%

G.H.Miley (181t J5 E. Ziehm AU 2kSH F R I S A7 sl iR ST, AdATI AT 5t (9 [
PR B 9.2 Jirzm o AR 25 1 PR i 8 FE (0 H(D) 1% . Pd V8 B AR AL/ FH AR AL A 24
AL AR [A41). 2EFH WX BT Storms K] NAE 45 G R 1 ] LUE A
A IR MIMER B i .

Cluster Formation in Nano-Materials

Clusters mainly form in pores close to the surface.

Nano-Materials have more surface area, thus have good ability to
form abundant clusters.

seee

VS.

Thin film

Nano-particles

K 9.2: Miley %R EH

ELPE ¥ L.O. Freire %5 1) H faf %M M. #§  (Charge Cluster Micro Reactors) i 2l
Shoulder M5 & FIARBIMS, ZRBIHA W FFFE: (A) 0.1 # 100 FCKPIAMERS: (B)
BREGHA; (C) ARKERE MeV) JeTFs (D) REHMEAE (<150keV) W (B) fEHLL
E AR (Blande) PR K (DR (F) @ EARMEMERR AL S (G) AR
EERTNMRFERRE S, (H) AR N S5 E [A62].

RE W) A. Nikita 258 A$2 HMAIERIA (miniature ball lightning) 38, %3RINJE £ T
Hi%, LR FE AT, 5o T, IXEEER LR 2R T R e 12 311 T BOR U
(S5 (B BEARE, AN AR e B F AR T8 I i LR A 14828 L A83 Yo 450 Hir (14 B AR 2 5 3k
TEIN U2 — AT, 8 RARHE T BRI A 1B R

9.3. HF, NFRT, HERT

5 [ 36V [ 52 5256 % (Sandia National Labs) B4 A. Zuppero #2 H B T-76 %UR
R FA B 3t T M AZ AR, A i) o7 U B P R R 1035 L A49).
R TSR R AR R LI 2R

[ Bt R A R 2 2 (L5 WL Collis 383t % Bazhutov 1 Fisher J5 F 7 () & fE Fl
M, el TE R ERT (Exotic Neutral Particles) AL F T #442 [ N AR TY , e R
fRBEA R Ry LR H TR TS [A18]

15 714 A E. Danghyan 2 5 L 12 7] UM AR L ANE % R ELARFE, 45 50K
DUREAR AR AR F AT LR B, (R B P ROR RS, SR RSN 265keV, FLIENA2H
0.135pm, MHEEs=1, WETH m=1 [A56). HBHLCHE, WREUIR THILENSR. 0
RiZLE AR, AR T .
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ZE Y C.H. Martin 1 R. Godes & — /MR TFIRE T HIBA, TR, K LR,
WHEANTE [A78]).

9.4, F ARG NG SR AN

P. Hagelstein £ 2 AR A ES, AW RERHE (N2 EHIEA: Fe-57 1 14.4keV
BRI Dicke Bom i Rk #%%) [A30] F1 (HD/3He A1 Do/*He #4erb 950 T) [A65), sk
FH R (BEEATH e, BB A A A 258 )

G.K. Hubler 14 Hagelstein —FEtH GV E S AT HIPER, i\ 9 RO A4 2808 1 FE T 2408
H 548 Pd H (1 T ALA S A A nT 58 m KRS Z. (%30, PRI Pd A (B %230, H
PRENAHAE 2—40 THz JEE P, M. Swartz [FFL 2 HHRHEEEZ) 4.3 THz. AN Pd H /74
AT 3 A% (1D DAETALREE (430%) MRS EE; (2) FIR A S
T () FREEBURARIEA T/ FHRA . BN H7E Pd H O (4 HURZE M O 12k E] T A7 F
BEE) O £z, BN T A2 ¥R, ATl D/Pd <0.64 I Al {RIEEY ot fErh A &2 1) D 7 T fif
b U EEY D/PA <0.64. 040, Pd 9K 4514 R/ T 9 nms Ni 90K E5 89/ T 14 nm [A32]),

% 1: Hubler Ay Pd (Ni) /= A i8 #as B2 (1 464

Factors to increase probability to obtain heat

need for heat; helpful Pd Ni
Materials for AHE D concentration "
H concentration X
D H Bulk Nano Tetrahedral site occupancy X ?
Pd X X X Vacancy defects X ?
NI X X polycrystaline texture X X

rigger
Surface microtopology
Discrete nanoparticles
External trigger
Elevated temperature

FEMA7 - JP. Guokas RN, FRALBRT—BEZEA E&BILRIEE
3R ——SZE LENR 777 [A64). R UL HARP 2.

>x X X X

X

9.5. Wt L

558 22 1) V.I. Vysotskii 4% 25 HAHAH+ 51 & (correlated-coherent quantum states, CCS)
PR, X VKA ) — At Rossi 7 Ni-H A8 A6 o T HUIN A B R 4 7 AR g3 B
& T AE A48 Yo Ak, A AT [FIAE () BV R AR H %2 1) 53 /=i I A *He/*He HLAETHRELA95 ],
H 2 R 2 KPR B2 e —, FERBRAREN I 0 /8, TR R ER, 540
B W s SCEAEZ T A TR (DOI: 10.1051/0004-6361/202140638;  10.1038/s41550-022-
01624-2), BEAEMMEARMIE R, X MBI VFR AR B . B R BH I B2 A S A%
PAZTRA, SEERSBAIEZENRK, A—ERERRERE,

A, BORKF] INFN /) S. Bartalucei A5 58 2% 1) V.I. Vysotskii % A CCS 4!, fifft
450 eV JFi-OAERE N1 Li(p,or)*He S MRG58 A0 Lipinski [ Li-H R4 H [AS1]).

H A AR b K24 A4 IR T 9% (Mikio Fukuhara, /N7EE A HESAZE N FTAE L TG BE2E i)
INAHBER b EEERER I 25 FlOC R A4S 45.6 ALAERTEA Y, M @bk g % R BI 45 5 . Wire
>2,510 K m=ils A1> 58 GPa H /7 N BBRERES Hh 23 K AL a0 S W AR B«

212C + 2190 + 4e* + 4 ve — 2*Not+ 021+ 'H2'°O1+ 2n -10.58 MeV
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[A26). fihfia Bk —A+5 Earth Science and Deuterium Nuclear Reactions, /=45 [ Bk
%R R o

WA B 5 W BN 37 K241 G. Tarassenko 4k ZEATF AL HU A A%, X K118 He Ml Ar
TEBAS A A P IE R [A93). RAAMEE, WA IS SO, BAEMAAEDAT 4.

5 2 AR RL R 221 VL Vysotskii A1 MLV. Vysotskyy 1718 T 3/ RaAL HLE SR (GAEE
B REZ NS LENR 1 EAHLERILE [A48].

% Wil L. Boldyreva I\ A H eSS LENR FI4RS A I, BrLl LENR 45 2540
PR [AS3]).

Z[E [ S. Casselman #EHTE Pd W H &4 a — B AR ERES I D K460
*He, fh)—MIEYESE F-P 75 1989 4F LLHT I S50 2 I If, SRR S8 SE e, ZFEME
HREMH, EEEESMNN [ASS). RIEEEEH DWARLE, X2 M.

KEINMARSL AP D.S. Szumski ZKEEHE H O LANP (i fe e/ MERD Big, B
SONATEIE B e I 2 B84, T2 & e R i/ DB A, M H B S ER i 1
G.H. Miley 53 Patterson B S50 %9 5@ HEHE, BN ERLG [A1). XFES
MFMP 1455 [A63] HH7 & -

R Z B 22 R BIHL A S S B () ML Tvanov I IRFRAZ B SC il H 2 (RS Akt
REVF R 1. A EEMEED) [A68).

Wrig i A. Kovacs /M43 1 AlUATEAE tH FUREF R (93875 Unified Field Theory and
Occam's Razor (437w 5B KWHIT)) [A73). EFZERAMUKIE 73518, &0 LUER
E A, AL E 2 A NHI SRR S R

10. 4518

BMEZ, 5 6 A1 ICCF20 I AR, IX U2 B B I S 8t i A #4 JRARIT ST A 7 A 3t
I, WHFREANIAFRHERGT T HIRNL, MRS T ERVEAX sk R, XL AR
{1 A PR AN 2 VAR AR DU T R AR (I 5 o 2235 P UKRHI IS, £ 5 4210
I 1] BV TRAR — 5 &> SEBLRHA R, WL AL b
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