Duzuka — HAYKA IIKcnéepumernma’libHaA
Puyapg ®erHmaH

3.H. UbiraHosB

XONOAHbIA AOEPHbIA CUHTES3
CEroaHA

OUAN, JI®B3 um. B.U. Bekcnepa u A.M. banduHa,
LlybHa, 24 uroHAa 2016 2



dn

pE——

=
|

MMapuoH, 1888, no motusam

ot

NN,

OUAN, JI®B3 um. B.U. Bekcnepa u A.M.

LlybHa, 24 uroHAa 2016 2




“The alchemist” of
Sir William Fettes
Douglas
(1822-1891)
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B HacToAllee BpemA 4enoBe4YEeCTBO CTOMUT
nepea, CypoBblM 3HepreTM4eCcKMM rosioaom u
nocneactsMaMM 3arpAasHeHuUa cpeabl. ATOMHble
3/1eKTPOCTaHL MM, OCHOBAaHHbIE Ha peakyusax
OeseHus, Hebe3onacHbl, BcnomHum YepHobObinb
n dykycumy. HapexxHoe coxpaHeHMe aTOMHDbIX
3/1EeKTPOCTAaHLUMIA U 3aXOpPOHEHUe UX OTX0A0B
Ha CPOK B TbiCAYM NIeT NPOCTO HepeasibHo.
Momumo 3Toro, pasBegaHHble 3anacbl
AENAWMXCA MaTeEPUaNoB ObICTPO UCCAKAIOT.
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B.J/1. TMH36ypr B cBoen Hobenesckomn
nekuun B 2003 rogy nocrtaBusl BO3MOXHOCTb
ynpaessasaemo20 A0epH020 CUHMe3d Ha nepsoe
MecTo cpean 60ablOro Yucna NPUOPUTETOB
HayKu. OaHaKo, TepMmoAaepHbIA CUHTE3 U3-3a
HecTabunbHoOCTen naasmbl, TMFraHTCKUX
pasmepoB COOTBETCTBYHOLIMUX YCTAHOBOK U MUX

60nblION CTOMMOCTU OO0 CUX NOP ABNAETCA
INLLb MEYTOM.
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“Tokamakun ot A.[l. CaxapoBa A0 HawuUX AHEeW’
3.A. A3n3os

Ycnexu ®usuyeckux Hayk, Tom 182, Homep 2, ¢pespanb 2012 2., cmp. 203

“K oKtabpio 1950r. A.Q. Caxapos n U.E. Tamm noarotoBuau
npeasaputeNbHoe TeopeTuyeckoe 060CHOBaHME MAarHUTHOro
TepmosagepHoro peaktopa (MTP) n caenann nepBbie OUEHKM
ero napamertpos.”

Bumanuu Amumpuesuy LLagpaHos:

cTapwum nabopaHTt, M.H.C., ... aKagemuk PAH

Mocaywaiime, pe6sama, ucmopuro ceoto,
Bce Hauyanocb ¢ condama, caAymusuwie2o 8 CMpolo.
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Bce Hauyanocb ¢ conoama

CnyxuBwumnu Ha CaxanuHe cepXaHt Oner
AnekcaHaposuu JlaBpeHTtbeB 22 uiona 1950r.
Hanucan nucbmo B LIK BKI(6), B KOTOpOM
npeanoXun:

1) Ucnonb3oBaTb B BogopoaHou 6ombe pentepupg
NINTUA-6 BMECTO CXMUXKEHHOro AeuTepua n TPUTUSA;

2) Co3patb cUCTEMY C 3/1IEKTPOCTAaTUYECKUM
vAepKXaHMem ropsadyen naasmbl anfd
OCYLLEeCTB/IEHUA YNpasiAemMoro TepmoaaepHoro
CUHTEe3a.

OUAN, JI®B3 um. B.U. Bekcnepa u A.M. banduHa,
LlybHa, 24 uroHAa 2016 2



OCHOBONMONOXHUKN TOKaMaAKa
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O.A. /laBpeHTbeB A.[Q. Caxapos U.E. Tamm
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Jlee AHApeeBn4Y ApumMmoBUY
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Uropb KypuatoB n [oH KoKpodTt B LleHTpe no
ATomHON dHeprun B Xapyanne 26 anpena 1956 r
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UTaK, nctopum ynpasnaemoro
TepMoAAEepPHOro cUHTe3a (TOKamaKu M
Apyrme yctpomucresa) 8 amom 200y
ucnosnHaemca 66 snem, 310 nNpwu
MaKCMMa/ZIbHOU noajeprKKe npaBUTENbCTB
Pa3BUTbIX CTPaH.

B 1989 ropgy MapTtuHOMm
dnenwimaHom n CreHnum MNMoHcom 6bin
npeanoXeH ApYyrom merop,
OoCyLLecTB/IeHMA AAEPHOro CUHTEe3sa, TaK
Ha3blBaeMbIU XOs100HbIU A0epHbIl

CUHMe3., ouau, 1®B3 um. B.U. Bekcnepa u A.M. banduHa,

LlybHa, 24 uroHAa 2016 2 H



deHOMEeH X0No0AHOro CUHTe3a B
npoBoAALLUX KpUCTaNNax cerogHs
noaresepXXaeH MHOrouYmncieHHbIMu
3KCNepumeHTamMum U, NO HalWemy MHEHUIo,
MOHAT B CBOUX OCHOBHbIX YepTax.

Ob6HapyKeHune npouecca Xon04HOro
AAEepPHOro CUHTEe3a B NPOBOAALLUX
KPUCTaNNAX MOXHO pPacCMATpuUBaTb KaK
3HaK Toro, yYto 1IPUPOAA npomsaHyna
Ham pyKy. Y 4yenose4yectBa NoABAAETCA
yBepeHHaa Haaexpaa Ha byayuiee.
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Anonno-Coto3, Jlabopatopua ®epmu, 1975
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BawuHrroH, 1975
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Jlyuc AnbBapeun [eoprun ®dnepos
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opatopua, CLUA-CCCP
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1978, AproHckas
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opatopua, CLUA-CCCP
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19 Hoabpa 1985 r., KeHeB.a
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YepHobbinb, 26 anpenﬂ 1986 .
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Ebum MNasnosmnuy Cnasckuin (1898 — 1991)
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W e I KN
C 21 Hoab6psa 1986 ropa — nepcoHaNnbHbIN
NEeHCUMOHEepP COK3HOro 3HayeHusA
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Matuyc Pyct, 28 maa 1987 r
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dyKycuma, 2011
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JHeprua CBA3M Ha OAUH HYKNOH
ANA Pa3/INYHbIX 3/1eMEeHTOB
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AHeprua csasun, MaB
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ATOMHaa macca
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A.b. 3enbaoBny
M — Katanu3, DD nbe30-CUHTE3

OUAN, JI®B3 um. B.U. Bekcnepa u A.M. banduHa,
LlybHa, 24 uroHAa 2016 2
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L — KaTanms

A.b. 3env0osu4y, [loknaodeli AKaodemuu HayK
CCCP, mom 95, cmp. 493 (1954)

Luis W. Alvarez et al., Physical Review Series Il
v. 105, 1957, p. 1127-1128

“Rough estimates of the barrier penetration factor
(approximately 10°) and the vibration frequency (approximately
10*” per second) indicate that the time required for a nuclear
reaction between H and D should be small compared with the
life of the u-meson “.

Yacmoma keaHmoebix eubpayuu v = E . / h
(h=6.5x103%Js, 1 3B = 1.6x1071° J)

OUAN, JI®B3 um. B.U. Bekcnepa u A.M. banduHa,
LlybHa, 24 uroHAa 2016 2
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A.A. Bopobbes, C.C. lepwTteunH, J1.1. [NloHOMapes,
Npe3sngnym PAH 23 mapta 2004 ropa

ddu
m_=139,6 M3B B
T — IJ‘I' VM (J, u f) . 5
T, =2,2x10"c L e g et (1 B

m, =105,7 M>B

H ' =
m,= 0,511 M>B \ I e

(00)

Cxema ypoOBHei 3HepruuM BpallaTeNbHO-

KonebarenbHbIX coctoaHun (J,¢) mesomonekynbl ddu
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Kpucrannunueckasa crpykrypa fcc — nannagum,
nnatumHa. KpacHbimn Kpy)XoyKamu o603HauveHa
Haubonee rnybokaa norteHuUManbHaA HULIA.

OUAN, JI®B3 um. B.U. Bekcnepa u A.M. banduHa,
LlybHa, 24 uroHAa 2016 2



Mpn 06bACHEHUU XONOAHOrO CUHTE3a AenTepun
B KpucTannax Heobxogmmo ummeTtb B BUAY, UTO
Kpyrabii atom bopa (1s) HeBO3MOXHO pasmecTuTb B
Haubonee “rnybokom” mecte B UeHTpe AYEUKU
npoBoAaALlLero MeTanJiM4eCcKoro Kpucranaa M3-3a
KOHUEHTPaLuuMM MMEHHO 34ecb cBO6OAaHbIX
3/1eKMpPOHOB8 rnposooumocmu.

JHepreTM4YeCKUU NOpor 3Toro 3anpera — OKONO
10 3B. B npouecce ummnaaHTauuMm atoma BOAOpPOAA B
NPOBOAALLUN KPUCTANZI NPOUCXOAUT BO3OYKaeHue
3TOr0 atToma U3 COCTOAHMA 1s B COCTOAHMA 2p, 3p WK
Bbilwle Ha BennumHy 10-14 3B.

OUAN, JI®B3 um. B.U. Bekcnepa u A.M. banduHa,
LlybHa, 24 uroHAa 2016 2
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B 06blyHOU cuUTyauumn BO36YXKAEHHbIle
COCTOAHUA aToOMa 6bICTPO BO3BpALLAOTCA K
OCHOBHOMY COCTOAHUIO. [lnAa cBOoboagHOro atoma
BOAOpPOAA BpemA nepexoga 2p — 1s
coctasnfaer = 1,6 Hc. OaHaKo, B meTanne
coctoaHue 1s oKa3sbiBaeTcA 3anpeLweHHbIM U3-
33 Ha/IMUMA B 30HEe HauMmeHbLllero
3/1IeKTPUYECKOro noTeHuuana 3N1eKTPOHOB
npoBoAMMOCTU. B TO e BpemAa coCToAHMA 2p
U Bbllle NPEeKPaCHO YXUBAKTCA C 3TUM
HeyaobcTtBOM.

OUAN, JI®B3 um. B.U. Bekcnepa u A.M. banduHa,

LlybHa, 24 uroHAa 2016 2 .



Opbutann atoma sogopoaa.
©2013 Encyclopaadia Britannica, Inc.

orbital: s- and p-orbitals

nucleus

nucleus

© 2013 Encyclopaedia Britannica, Inc.

OUAN, JI®B3 um. B.U. Bekcnepa u A.M. banduHa,
LlybHa, 24 uroHAa 2016 2




YucneHHble peweHUA ypaBHEHUsA
LlipeduHeepa pna Bopopoaa NO pacyetram
M. BuHTtepa (YHuBepcuter r. Weddunpa,
AHrnua) ana cocroaHunn 2p n 3p
npeacraBseHbl Ha ABYX Caeaylowux PUCYHKaX.
Appo atoma aentepua pacnonaraerca B
LEHTpe aToMa MeXAy ABYMA 3/1IeKTPOHHbIMU
Knacrepamm.

OUAN, JI®B3 um. B.U. Bekcnepa u A.M. banduHa,

LlybHa, 24 uroHAa 2016 2 >



Opbutanb atoma Boaopoaa 2p

Dot-density plot of the 2p electron density function ll)zpz. Blue represents negative values for the wave
functions and red represents positive values. http://winter.group.shef.ac.uk/orbitron/AOs/2p/wave-fn.html

OUAN, JI®B3 um. B.U. Bekcnepa u A.M. banduHa,
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Opbutanb atoma Boaopona 3p

OUAN, JI®B3 um. B.U. Bekcnepa u A.M. banduHa,
LlybHa, 24 uroHAa 2016 2



CxematnyecKkaa UANKOCTPaUUA BAUAHUA
CBOOOAHDbIX 3/1EKTPOHOB MPOBOAALLEro KpUCTanna
Ha MMNAQHTAUUIO NOCTOPOHHEro atToma

OUAN, JI®B3 um. B.U. Bekcnepa u A.M. banduHa,
LlybHa, 24 uroHAa 2016 2



JHepreTU4YecKmMe ypoBHM aToma BoAopoAa.
CoctoaHuna Pupbepra, 1885r.

NoraHH Pobept Pupbepr
Lseuyuns
1854 — 1919

KBaHTOBble Yucna:
n — 3Heprus
/ — yrnoBoit MOMeEHT

OUAN, JI®B3 um. B.U. Bekcnepa u A.M. banduHa,
LlybHa, 24 uroHAa 2016 2



Korpa Bce Haubonee rnybokue
NnoTeHUMaibHble HULUU B KPUCTANNE YXKe
3anN0/IHEHbl aTOMaMM BOAOpPOAa B COCTOAHUMU
2p WAU Bbllle, UX AaNbHeullee 3ano/iIHeHue
NPUBOAUT K MOABNEHUID COBOEHHbLIX
Knacmepos Takoro popga. Mpu stom
COCTOAHUA aTOMa 2p WAK Bbille U3-3a UX
HechepnyHOCTU ANA MMHUMMU3ALUK CBOEeun
NOTEHUUA/IbHON SHEPrun 3aHMMaloT B
KPUCTAaN/IMYECKOU HuULUe He NPOU3BOJIbHYIO, a
BNOJIHE onpeaesieHHY0 NPOCTPAHCTBEHHYIO
opueHTauuio.

OUAN, JI®B3 um. B.U. Bekcnepa u A.M. banduHa,
LlybHa, 24 uroHAa 2016 2
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Ha cnepyiouwem pucyHKe nsobpaKeHbl aBa
aToOmMma BOAoOpoAa B COCTOAHUMU 2p B
OKTaxeapa/sibHOU HUWE KPUCTanaa NAATUHDI
B rOopu3oHTaNIbHOU naockoctn XY B
opUueHTauun Kpecm-Ha-kpecm npum Z=0 m no
BepTUKaan no ocu Z. LiBeTHaAa wWKana -
3IeKTPUYECKMN NOTEHUMUaAN KpUCTanna B
BO/1bTax.

OUAN, JI®B3 um. B.U. Bekcnepa u A.M. banduHa,
LlybHa, 24 uroHAa 2016 2
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ATOoMbl BOAOpOoAa B COCTOAHUU 2p B
OKTaxeapa/sibHOM HULUe KpuUcTanaa nAaTUHDbI

I.IJ_I ‘ _0_15-1 I

0.1 0.15 -0.15
X, nm

OUAN, JI®B3 um. B.U. Bekcnepa u A.M. banduHa,
LlybHa, 24 uroHAa 2016 2
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3aBUCMMOCTb BEPOATHOCTU HaXOXKAeHuA
3/IeKTPOHa B aTome BOoAOpoAa OT paauyca.
a, — paguyc bopa = 52,9 nm.
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S(E) - actpodusnueckun dpaktop ana peakuui D(d,p)*H v
D(d,n)?He, Lemaitre, S. at al., Ann. Physik 2 (1993), 503.

S(E)=Eo. exp( ,/ dc) Ec.exp(3141/+/E)

D(d,pPH D(d n)’He

L

S (keV b) S (keV b)

OUAN, JI®B3 um. B.U. Bekcnepa u A.M. banduHa,
LlybHa, 24 uroHAa 2016 2




Actpodusmueckunm daxkrtop S(E)
ana peakuun DD B nnatuHe

T=20°C:y=0.08, U =675V
F. Raiola,
B. Burchard et ’ Pt
al., Eur. Phys. J. -
A27 (2006) 79.
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Mpo3pavyHOCTb KY/IOHOBCKOro 6apbepa
go3pacmaem Ha ~65 nopsadKoe c
yBe/IMYeHMemM TaK Ha3biBaemMoro noTteHumana
3KPaHUPOBAHUA OT MOJIEKYNbl aeutepua (27
35B) po 300-700 3B gnAa Knacrepa ABYyX
aTOMOB AeuTepua B KpUCTanae NAaTUHLbI B
COCTOAAHUU 2P WM Bbille B MOJIOXKEHUU
Kpecm-Ha-Kpecm.

OUAN, JI®B3 um. B.U. Bekcnepa u A.M. banduHa,
LlybHa, 24 uroHAa 2016 2
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Mpo3pauyHOCTb KYJIOHOBCKOro 6apbepa
ana DD cuHTe3a
P=e=%™ (2zn = 31,41/E3¢,¢,1/2; E.pp 5 K3B)

ermeabilit
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Rate of DD-fusion in a crystalline cell

Tun NMoTeHumnan YacTtoTa kBaHT. | [lpoHMuaemocTb | CKOPOCTb peakuum
KpUcTanmna | aKpaHMpoBaHus, 3B | kone6aHuii v, ¢! | Gapbepa e 2™ | DD cuHTe3a A, ¢t
Mannaguii 300 0,74x1017 1,29%10-2° 0,95x10®

IEMIE 675 1,67x1017 2.52x1017 4.2

3. H. UbiraHos, “X0/10AHbIA AAEPHbIU CUHTE3
AOEPHAA ®U3UKA, 2012, mom 75, Ne2, c. 174-180

OUAN, JI®B3 um. B.U. Bekcnepa u A.M. banduHa,
LlybHa, 24 uroHAa 2016 2
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Habniopaemoe 3amepaneHme CKoOpocTu
pacnaga NMPOMEXXYTOYHOro Aapa no npsAmMbim
KaHanam aaepHbIX pacnagoB ‘He* B
3KCNMEPUMEHTAX XOJI0AHOr0 CHMHTE3a MOXKHO
06BACHUTL CyLLEeCTBOBAaHUEM OCTAaTOYHOrO
KynoHoecko20 b6apvepa (okono 100-200 3B)
y*Ke BHYTPU NOTEHUMANbHOU AAIMbl CUJIbHOTO
B3aMmogeucTeua nocne peakuum DD — “He*
Npu TEenJoBbiX 3HEPruax BO36yXaeHuA.

OUAN, JI®B3 um. B.U. Bekcnepa u A.M. banduHa,
LlybHa, 24 uroHAa 2016 2
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TennoBble AEUTPOHDbI, NPOHUKLLUUE B
NOTEHUMUA/IbHYIO AMY CUNbHbIX
B3aMMOAEUCTBUMN, NPU MaJbIX SHEpPruax
BO36y)XXaeHna pasgeneHbl pesuKTom
KY/I0HOBCKO20 OMMA/IKUBAHUA W HaxXOA4ATCA B
NPOTUBONOJIOMKHbIX KpasAX 3TOU Ambl. B atom
c/lyyae 3HepreTMYeckui paspag cucrembl ‘He#,
MMmerLlen npoekuuro opbmutasibHOro MomMeHTa
/ = 0, NpoUCXoaAUT NMPENMYLLECTBEHHO
nocpeacTBOM MCNYCKAaHUA sUpMYdsAbHbIX
¢homoHo8 €O CMMHOM, HanpaBJieHHbIM M0 Ocu
epemeHuU.

OUAN, JI®B3 um. B.U. Bekcnepa u A.M. banduHa,
LlybHa, 24 uroHAa 2016 2
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CxematTnyeckmMm BuAa NOTEHLMAJIbHOU AMDI
nocne peakuumm xonogHoro cuHtesa DD — “He*

MIOOHHDbIN KaTanM3 ~500 3B

~0,04 3B
XONOAHbIA CUHTE3

OUAN, JI®B3 um. B.U. Bekcnepa u A.M. banduHa,
LlybHa, 24 uroHAa 2016 2




UcnyckaHune BO36y»KaeHHbim aapom “He*
8UPMYdaAbHO20 (hOoMoOHA y* U nocneaylouiee
ero nornoweHue 6anKauiMm 31eKTPOHOM

OUAN, JI®B3 um. B.U. Bekcnepa u A.M. banduHa,
LlybHa, 24 uroHAa 2016 2



Joktop Mak-Kybpe, 2011

OUAN, JI®B3 um. B.U. Bekcnepa u A.M. banduHa,
LlybHa, 24 uroHAa 2016 2
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P13/14 Simultaneous Series Operation
of Light & Heavy Water Cells;
Excess Power vs. Current Density

“At electrolytic 1 >250-500mA cm?  (Activation)”

« PI14/D20= == Linear -+ PI13/H20

Electrochemical Current Density (A/ent)

OUAN, JI®B3 um. B.U. Bekcnepa u A.M. banduHa,
LlybHa, 24 uroHAa 2016 2



L =13

OUAN, JI®B3 um. B.U. Bekcnepa u A.M. banduHa,
LlybHa, 24 uroHAa 2016 2
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Tema XonoAHOro AAEpPHOro CUHTE3a

e

B NJaHax LI,EPHH

St
ey T —
e

a
cemuHape otaena ISOLDE 14 okrabpa 2015 r. B
poknapax [. Xabnepa, B. BuonaHte u . LWenn.

OUAN, JI®B3 um. B.U. Bekcnepa u A.M. banduHa,

LlybHa, 24 uroHAa 2016 2 a



Graham Hubler:

We call this phenomenon, discovered in
1989, the anomalous heat effect (AHE) since
its origin is unknown.

Vittorio Violante:
ENEA’s research of the material science
of cathode preparation.

Juliana Schell:

The third part of the presentation
reviews our recent preliminary in-situ PAC
measurements.
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B 3akno4yeHue, pykoBoACTBO OTAaena
ISOLDE npuHAno pelweHue npoaonKUTb
AaNlbHeULIne nccaepoBaHuUA
aHOMAs/IbHO20 Mensa08020 3ggheKkma
(AT3). Hapeemcs, 4TO 3TN yCUAUA
OKaXXyTCA yCnewHbIMMU.

OUAN, JI®B3 um. B.U. Bekcnepa u A.M. banduHa,
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PykoBoacteso otaena ISOLDE v roctu
ceMunHapa
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Hoeble pe3ynbmamel

AHapea Poccu v [)Ky3ene Jlesu
A.l. Mapxomos

AKagemuna Hayk KHP

U.H. CtenaHoB n Ap.

LENZ

Brillouin Energy Corporation
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Tom NappeH
Industrial Heat
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Li, + H, — Be, — 2 He, + 17.3 MeV

a2 United States Patent (10) Patent No.:  US 9,115,913 B1
Rossi (45) Date of Patent: Aug. 25, 2015

FLUID HEATER 2004/0013585 Al1*  1/2004 Whyatt etal. ........... 422/189

2004/00 4 Al* 42004 Layeretal. ...
[nventor:  Andrea Rossi, Miami Beach, FL (US) 2010 4 Al* 10/2010 Hugusetal. ...
3 AL® 1072010 Coffey

Assignee: Leonardo Corporation. Miami Beach, 2011/0005506 A1 1/2011 Rossi
FL (US)
FOREIGN PATENT DOCUMENTS
Notice: Subject to any disclaimer, the term of thi-
patent i1s extended or adjusted under
U.5.C. 154(b) by 609 days

Appl. No.: 13/420,109
Filed: Mar. 14, 2012

Int. CL

F247 1700 (2006.01)

U.S. CL

CPC e 240 100 (2013
Field of Classification Search

See application file for complete search history.
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The Rossi Effect

Until the inventor Andrea Rossi
discovered the Rossi Effect there were
basically only two categories of LENR
studied:

1. Palladium — Deuterium (the original
Cold Fusion process)
2. Nickel — Hydrogen
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The Rossi Effect is a completely
new discovery in the field of LENR
technology and raises the available
power density of LENR processes
several orders of magnitude to at least
10 kW/kg. (Density 10 kW/kg means
that we have a power of 10 kW for
every kg of plant; means, for example,
that we can make a 1 MW power
generator with an apparatus that
weighs 100 kg.)
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With Power Densities this high
most conventional Energy Applications
have the potential of being replaced
with an ECAT energy source.
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The Rossi Effect is based on a
LENR process including Hydrogen and
Lithium where Nickel is merely used as
a catalyst and is not consumed in the
process (some Nickel — Hydrogen
reactions occur but the major part of
the Nickel is not consumed and can be
recycled). The Hydrogen — Lithium
reaction is highly exothermic;
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1. Li,+H, — Be, — 2 He, + 17.3 MeV,

where the 17.3 MeV (=2.8:10%° J) is released
as heat. This is equivalent to an Energy
Density (Specific Energy) of 209 million MJ/kg
or 58 million kWh/kg or 5 million times the
Energy Density of Oil.

ECAT uses Lithium Aluminium Hydride
(LiAIH,) as fuel for utilizing the Rossi Effect.
The benefit of Lithium Aluminium Hydride as a
Fuel Source is that it is a solid and therefore
much easier to handle than ordinary Hydrogen

Gas. OUAU, JI®B3 um. B.U. Bekcnepa u A.M. banduHa,

LlybHa, 24 uroHAa 2016 2 °



Leonardo Corporation received a US
patent for this ECAT process on the 25 Aug
2015, see ECAT patents.

When heated Lithium Aluminium Hydride
decomposes in a three-steps:

1. 3 LiAIH, — Li,AlH.+2 Al +3H2 (R1)
2. 2Li,AlH,— 6 LiH + 2 Al +3 H, (R2)
3. 2LiH+2 Al — 2 LiAl +H, (R3)
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Especially beneficial is that gamma
radiation is naturally absent in the Rossi
Effect because the energy is only released as
kinetic energy through thermal Helium nuclei
which later thermalize the Nickel Lattice and
the inner walls of the ECAT reactor core,
under impact, turning kinetic energy into
thermal energy. This makes the Rossi Effect
ideal for utilizing nuclear sized energy in the
complete absence of both radioactive
materials and radiation.
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Ob6basneHne o “pacrop>keHnun bpaka”

Leonardo Corporation announced today, June 2,

2016, that it has terminated the license granted to
Industrial Heat, LLC for the Energy Catalyzer (“E-Cat”)
technology. Effective immediately, Leonardo
Corporation has the sole and exclusive right to the
E- Cat intellectual property in all territories
previously licensed to Industrial Heat, LLC. According
to Leonardo Corporation, the decision to terminate
Industrial Heat, LLC’s license follows Industrial Heat,
LLC’s failure to pay the agreed upon licensing fee.
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“MiooHHbIU Kamanu3 u Ao0epHoIU 6puduH2”

C.C. lepwmeliH, 1O.B. lMempos, /1.U. loHOMmapes
Y®H, m. 160, svinyck 8, as2zycm 1990 2.

“Bce npodeccuoHanbl MONYANMBO MNPU3HAKOT, YTO B
ob6o3pumom 6yayuwiem MOXKHO OCYLLECTBUTb TOJIbKO
peakuuto dt cMHTE3a, ceueHne KOTOPOU MPUMEPHO B
100 pa3 6onbuwe, yem dd peakuun. B sTom cayyae
NAMMUTUPYIOWMM PAKTOPOM CTAaHOBUTCA sAUumMul, U3
KoToporo noay4airot Tputun (n +°Li — ‘He + t). Jlntua
Ha 3emne mano U gobbiBaTtb ero TPyaHO, NOCKOJ/IbKY
3TO — paccefAHHbIU dnemeHT. UHbIMU cnoBamm,
noTeHUuMasnbHble 3anacbl SHEPruu CUHTE3a He
NPeBbILAIOT 3anacoB 3Heprun ageneHuva.”
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BROWSING TOOLS

Observation of abundant heat production from
a reactor device and of isotopic changes in the
fuel

Levi, Giuseppe ; Evelyn, Foschi ; Bo, Hoistad ; Roland, Pettesson

; Lars, Tegnér ; Hanno, Essén (2014) Observation of abundant heat

production from a reactor device and of isotopic changes in the fuel.
[Preprint]
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“Observation of abundant heat
production from a reactor device and of
isotopic changes in the fuel”

Giuseppe Levi
Bologna University, Bologna, Italy

Evelyn Foschi
Bologna, Italy

Bo Hoistad, Roland Pettersson and Lars Tegnér
Uppsala University, Uppsala, Sweden

Hanno Essén
Royal Institute of Technology, Stockholm, Sweden

October 6, 2014
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ABSTRACT

Data were collected during 32 days of running in
March 2014. The reactor operating point was set
to about 1260° C in the first half of the run, and
at about 1400° C in the second half. The measured
energy balance between input and output heat
vielded a COP factor of about 3.2 and 3.6 for the
1260° C and 1400° C runs, respectively. The total
net energy obtained during the 32 days run was
about 1.5 MWh. This amount of energy is far more
than can be obtained from any known chemical
sources in the small reactor volume.
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Giuseppe Levi et al.

H+’Li — 8B* — 4He+%He

lon | Fuel Ash
Countsin Measured Countsin Measured Natural

peak abundance [?2] peak abundance [%] _abundance [%]
569302 92.1 7.5

92.5

15804 8.6
168915 91.4 48687 7.9

93392 67 1128 0.8 68.1

36690 26.3 635 0.5 26,2

2606 1.9 ~0 0 1.8
5379 3.9 133272 98.7 3.6

S+ 1331 1 ~0 0 0.9

OUAN, JI®B3 um. B.U. Bekcnepa u A.M. banduHa,
LlybHa, 24 uroHAa 2016 2



Conclusion

In summary, the performance of the E-Cat
reactor is remarkable. We have a device giving
heat energy compatible with nuclear
transformations, but it operates at low energy and
gives neither nuclear radioactive waste

. From basic general knowledge in nuclear
physics this should not be possible. Nevertheless
we have to relate to the fact that the
experimentally from our test show heat production
beyond chemical burning, and that the E-Cat fuel
undergoes transformations.
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X-cat AHapea Poccu
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E.N. Tsyganov, S.B. Dabagov, M.D. Bavizhev
“XI International Scientific Conference: Solid State
Chemistry”
Nanomaterials, Stavropol, Russia on 22-27 April
2012, p. 51-57.

68,27%

26,10%
1,13%
3,59%
0,91%

BNi+lH —
Ni+H —
*ONij+1H

*INi+1H
®2Nij+H
*4Ni+H

.

.

e

.
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.

>Ni+

' +y*+v, 1,3 muH.
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*INi+
2N+

63Cu+y*
65Cu+y*
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Norman Cook and Andrea Rossi

“On the Nuclear Mechanisms Underlying the Heat

Production by the E-Cat”

http://arxiv.org/ftp/arxiv/papers/1504/1504.01261.pdf
CookRossiQApriIZOlS.docx
7%,eNi50 (09)4p =2 *50Cu50 (32WEC + B*) =2 P5gNiy, 3/12)EC+) =2 *,,Cos, (7/2)(stable)

J gIN13, |H+!+p > 6l ,oCuy, (3/2) (EC + B7) =2 "1_..&1\11 (3/27)(stable)
ﬁ11 Nln 3/2)+p —) 6 ,oClig; (1) (EC + B = #,4Ni,, (07)(stable)

*eNiy (0D +p=>© {uqH.- )(stable)
o 2sNiszg (07) + p = ®,Cusq (3/2)(stable)

HopmaH Kyk u AHOpea Poccu 8 ceoux onucaHuax peakyuu
Ni+H nosnHocmero noemoparwom Hawu ebieoobl 2012 2o0a.

Aemopbl He obpawarom eHUMaHuUe HA Mo
obcmosamenbcmeo, Ymo aHHU2UAAYUA MO3UMPOHO8
8bi3blBaemM Mecmkoe 2amMmma-usnyvyeHue ¢ sHepauel 511 k3B
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ICCF-19

Researches of the Heat Generators
Similar to High-Temperature Rossi Reactor

A.G. Parkhomov, E.O. Belousova
Lomonosov Moscow State University, Moscow, Russia

The devices similar to high-temperature Rossi
reactor were made. Excess heat by the temperature
about 1100 °C and more was demonstrated.
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PeakTtop B npouecce pabotbl
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TemnepaTtypHas AMHaMWUKA U MOLLHOCTb
3/1IeKTPOHarpeBa B 06/1acTU BbICOKOM
Temnepartypbl

— temperature
— electrical heating power

1100

1000
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Reactor loaded with fuel
Date

20.12.2014 |

20.12.2014
20.12.2014

04.01.2015 |
04.01.2015 |
10.01.2015 |
18.01.2015 |

18.01.2015
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Construction of the reactor
for long time work

tube of reactor electrical heater l_ceramic insert manometer
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PeakTtop B npouecce UCNbiITaHUU
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Anomalous heat production in hydrogen-loaded
metals: possible nuclear reactions occurring at
normal temperature

Bu-Jia Q Ming He, Shao-Yong Wu, Qing-Zhang Zhao, Xiao-Ming Wang, Yi-Jun Pang, Xian-
Lin Yang and Song-Sheng Jiang *
China Institute of Atomic Energy, PO 275 (49), Beijing 102413
*Corresponding author, E-mail: ssjiang@ciae.ac.cn, jiang@ihep.ac.cn

This paper reports results of anomalous heat
generation in hydrogen-loaded metals at a
temperature below 1300 °C. The heat was produced
in the fuel sample (mixture of nickel powder and
LiAlH,), which was added to a nickel cell, and then
the cell was placed in a sealed stainless-steel
chamber. Results of two runs are demonstrated.

Excess heat lasted for seven days in the first run.
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The first run maximum excess heat power was
greater than 450 W and the excess heat energy was
evaluated to be 78 MJ for the first 72 hours.

In the second run, excess heat lasted for 120
minutes after external heating was turned off, and
the maximum excess heat power was 450 W. The
self-sustaining effect can be observed clearly when
power was off in the second run. The maximum
heat energy from possible chemical reaction was
estimated to be 26 kJ, a value much smaller than
the excess heat energy. Therefore, excess heat could
not originate from any chemical reactions and it
might originate from a nuclear reactions.
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In this paper, the experimental apparatus
and method for measuring the high
temperature heat anomalies were described in
detail. The results show: nickel powder and
lithium aluminum hydride, when used as a fuel
sample and heated to a temperature of 1100° C
- 1300° C, generate abnormal heat. In the first
round experiment, a maximum power of 450
W of abnormal heat was generated over a
period of 72 hours, generating 78 MJ of heat
energy.
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In the second round of experiments, when the
external power was disconnected, T1 temperature
decreased while the temperature at 72 remained in
the range of 1300° C for about 120 minutes,
demonstrating tolerance of the fuel samples for self-
sustaining heat generation of about 450 W. In the
second round experiment, when the external power
supply was disconnected, temperature T4 on the
outer shell of the assembly abnormally rose from
110° C to 167° C. This result indicates that, in
addition to the heater power, there is another inner
heat source to promote the T4 temperature.
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The possible energy generated by chemical
reaction was calculated to be 26 k. The abnormal
heat output from the experiments was higher than
that of chemical energy by a factor of 3. Therefore,
such a huge excess heat may be caused by low-
energy nuclear reactions (LENR).

Theoretical research of low-energy nuclear
reactions has made significant progress in recent
years, and there are many proposed mechanisms.
However, there is no single accepted theory.

Our results clearly show thermal abnormalities
in heating of metal containing hydrogen, capable of
generating heat at constant temperature. This opens
scientific research into a new and important source

of encrgy. OUAN, /B3 um. B.U. Bekcnepa u A.M. basnouHa,
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U.H. CtenaHoB, I0.U. Manaxos, LLun HryeH-KyoK

stepanovigorn@gmail.com, MocKoBCKuii rocyaapcTBeHHbIX YHUBepcuTeT um. M.B.JlomoHOCOBa,
yumalakhov@yandex.ru, nguyenquocshi@yahoo.com, HaunoHanbHbit UccnepgoBaTenbckum
YHusepcuter MIU, “HypHan dopmupytowmxca HanpasneHun Haykn”, Homep 9(3), ctp. 90-93,
2015

7

Puc. 1. Cxema tenmnosoro remeparopa. 1 — BXOOHOH ITyuep c
YCTAHOBIEHHOH B HEM TepMonapoil nns noJcoeIMHEHHS KalOpHMeEeT-
pa K MArHCTPAJIH C OXJasaaloniell somoii; 2 — BeIXOOHOH INTYHED C
TEPMOIIAPOH 1A OTKPEITOrO CIHEA BOIEL, 3 — BHEINHEA KOPIYC Kallo-
puMeTrpa; 4 — BHyTpeHHHE KOpIye KaJlopuMeTpa H3 MenHoi Tpyber; 5
— MEKTPOM30JIAIHOHHBIH Ccioil; 6 — HarpesaTensb; 7 — KEpaMHYECKHI
KOpPITYC HarpesaTens; 8 — Tennoesasa A49eidka ¢ Tomnmsom; 9, 10 —
TepMonapet; 11, 12 — sarmymikn KonTefimepa; 13 — npoTodHast BOJIA.
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BpemeHHaa 3aBUCMMOCTb TEMMepaTypbl BHYTPMU
TennoBou AYeuKn Tl U Ha ee NOBEPXHOCTMU:
a)HayanbHaA cragusa, 6) ctagua BblaeneHUua 3Heprun.

OUAN, JI®B3 um. B.U. Bekcnepa u A.M. banduHa,
LlybHa, 24 uroHAa 2016 2



1. Pa3paboTtaHa yCcTaHOBKa Ten/a0BOro reHepartopa
ANA NpoBeAeHUA 3KCMNEPUMEHTOB MO U3YYEHUIO
npoueccoB n3bbITOYHOro 3HeprosbigeseHUA B
repmMmeTu3npoBaHHbLIX TENJ0BbIX AYEMKAX, 3aMOJIHEHHbIX
CMecCbl0 MOPOLLIKOB HUKENA U anlomoruapuaa AuTuA.

2. MonyyeHbl pes3ynbratbl, CBUAETENbCTBYIOLWUE
06 n3bbITOUHOM BblaeneHUn Tensa npu Harpese
CMeCU NMOPOLUKOB HUKeNAa U aalomornapuaa Autua B
Avana3soHe temnepatyp 1030 -1140°C, yto
cornacyerca ¢ pesyabratamu pabor Jlesu (/lyraHo
sKkcnepumeHT) n Mapxomosa.

3. Mpn pabote reHepatopa
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4. NMonyyeHHble pe3ynbTatbl N0 U3MepPEeHUIo
N36bITOYHOrO TENN1a U aHa/AIN3 XMMUYECKOU peaKkuum
YKa3biBalOT Ha HAaXO4ALWMUCA BHYTPU reHepatopa
AONOJIHUTE/NIbHbLIN UCMOYHUK bosabwolu mowyHocmu,
3HaYeHUA KomopoU npaKmu4yecKu He oocmu2aromcsa 8
U38eCMHbIX XUMUYECcKUx peakyusax. Ana onpepeneHus
npupoabl 3TOM peakuuu, B TOM yucne Ans
NOATBEPXAEHUA TOrO, UTO 3TO HEKana peaKuusa
AJEepPHOMU TPAaHCMYTALMU B napax Kartasausartopa
anlomorngpuaa nmtua, HeobxogMmo npoBecTU aHanu3
U30TOMOB MCXOAHOro M OoTpaboraHHOro TonauBa nocine
ANNTEeNbHOU paboTbl reHepartopa.
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UccnepoBaHue pexXmmos
paboTtbl TennoreHepartopa Ni-H

Lenz@Co Lab
lpynna nccneposarteneit us r. Mocksbli

LenzandColab@gmail.com
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BbiBOoAbI

UHUUMMpOBaHME pexmma TensoreHepaumm
ANA TOHKOCTeHHOro (0.2mm) peaktopa MmoXKet
npoucxoautb yxe c¢ 800-900 rpaa. C.

CKOpOCTb HapacTaHMA Temnepatypbl B
HarpeBaTtese (Bo3ayx) ANA UHULUMPOBAHMUA
TennoreHepauun moxkert 6biTb 6onblie nam paBHa
0.5 rpapg./cek.

Pexxum TennoreHepauuum AnA TONCTOCTEHHOrO
peakTopa MOXeT MHULUMUNPOBATLCA NPU TemnepaTtype
1350 rpag. C.

OueHKa COP (1347 rpaa. C) > 3.
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Summary

» Low Energy Nuclear Reactions appear to be real; are probably attributable to
something like nuclear fusion. BUT ...

* Presence of lattice profoundly affects results; little prompt radiation...

* Multiple labs observed excess heat, elemental transmutations, soft X-ray emission,
“He generation commensurate with heat, tritium production, occasional MeV
neutron emission, and RF emission in the HF and mm wave bands.

* SPAWAR, & JWK Internat. and others all observed 100% repeatability.

* Rossi Hotcat tested by 3 party academic group; 1.5x10% Watt-hours excess thermal
energy over 32 day continuous run + isotope shifts.

* Hotcat has been duplicated by Profs. A. Parkhomov (Moscow) & Jiang* (PRC).

* Commercial products (1 MW plant) now being tested, customer location.

* E-catsin 1 MW plant were still running on initial fuel charge at 4 months, COP varies
between 20 and 80 in self-sustain mode.

* Multiple entrepreneurs now developing products for market.

* Ten LENR patents actually granted worldwide during past 5 years, 5 by USPTO.

* Plans exist to build LENR propulsion systems into vehicles for sale to public.

* NASA plans to use LENR thrusters in deep-space probes.

*Professor Jiang is also affiliated with China Institute of Atomic Energy, Beijing.

MSWCDD=-PN=15=00408; Distribution A: Approved for Public Release: Distribution is Unlimited 23
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Press Release Brillouin Energy

CONGRESS VIEWS BRILLOUIN ENERGY'S LENR WET™
AND HHT™ BOILER REACTOR SYSTEMS FOR
GENERATING THERMAL ENERGY

BERKELEY, CA, 18 November 2015 - Brillouin
Energy Corporation, developer of renewable energy
technologies capable of producing commercially
useful amounts of thermal energy (heat) based on
controlled low energy nuclear reactions (LENR),
announced today that its WET™ and HHT™ Boiler
System reactor core modules were presented to
Congress on Capitol Hill.
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As Dr. Michael McKubre said, “it is very clear
that something on the order of four times (4x) and
potentially more gain power (and therefore
ultimately energy) was achieved at an impressive
and industrially significant operating temperature of
around 640 °C. This had not been achieved before in
the LENR field. That the Brillouin Energy Q-Puls™
control system is capable of triggering the excess
power on and off ‘s also highly significant.”
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THE BASIC PHYSICS

Step 1) Q) Pulse and electrons combine

with hydrogen to form neutrons.
*

Step 2) Neutrons readily combine with the
hydrogen ions in the lattice forming
heaver hydrogen 2, 3 & 4.

*

Step 3) Hydrogen jons (P/1,D /2, & T/ 3)
move in the matrix to combine
with the newly formed neutrons.

»

Step 4) Finally *H decays into Helium

releasing lots of energy.

Brillouin Controlied Electron
Capture Reaction
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BosmoxtHaa uHmepnpemayua pe3ynbmamos
Brillouin

PaHee 6biz1I0 3aMeyYeHO, UYTO 3/1IEKTPOHHbDIN
3axBaT (cnaboe B3ammopeucrsme) AnAa Nerkoro
anemeHTa “Be,+e~ — 3Li,+V, NpoTeKaeT CO BpeMeHeM
XN3HU OKOoNOo 53 aAHA. B aKcnepumeHTax 6bino
NOKa3aHO, YTO CKOPOCTb 3/IEKTPOHHOro 3axBaTa
3aBUCUT OT 6/1M30CTU 3N1eKTPOHOB K Aapy. CKopocTb
peakuun cnaboro B3aumopeiicteua “Be,+e~ — 3Li+v,,
B TOM C/lyyae Koraa 3TOT Nnpouecc NpoucxoauTt B
MeTanzsie, Bbille, Yem ANA C/y4vyas, Korga 3ToT
npolecc nNpoucxoauTt B M3ONATOpe.
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MOXHO npednosnoxums, YTO aHaNOrUYHaA
peakuus 1H,+'H, — ?He,* — ?He,*+e~ — H,+v, npu
MMNJIAHTaLMM BOAOPOAA B MeTa//ibl NPOTEKaeT
oyeHb bbicTpo. Heobxoaumo yuectb, UTO B
Kopurypaumm Kpecm-Ha-Kpecm 3Ta peakuua 6es
BUAMMOrO BblAe/IeHUA 3HEPrMn MOXKeT MPOoTeKaTb
UCKNIOUYNTENBHO bbICTpO.

*B. Wang, et al. (2006). "Change of the ’Be electron
capture half-life in metallic environments". The
European Physical Journal A 28: 375-377.
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JdHeprua cBA3M Ha OAUH HYK/IOH
ANA Pa3/INYHbIX 9/1IeMEHTOB

AHeprua ceasu, MaB

S0 100 120 140 160 1280 200 220 240
ATOMHaA macca
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P13/14 Simultaneous Series Operation
of Light & Heavy Water Cells;
Excess Power vs. Current Density

“At electrolytic 1 >250-500mA cm?  (Activation)”

« PI14/D20= == Linear -+ PI13/H20

Electrochemical Current Density (A/ent)
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Bbiaenmsllanca sHeprua B 3Toun
peakuun coctasasaetr 0,93 M3B. Tak Kak
AENTPOH ABNAAETCA AOCTAaTOUYHO TAXKE/IOU
4yacTuuen, NPaKTUYECKU BCHO 3TY IHEPruio
VHOCUT HeuTpuHo. MNMpu panbHenwem
HaCbIWEHUN 3TOU AYEUKU NPOBOAALLEro
Kpuctanna sogopogom H, B pesynbrarte
XONOA4HOro cuHTesa obpasyerca *He;, 3atem
’He,, v 1.4,
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Kak mbl BuagUM, nepsbin LIAr B peakuuu
CUHTE3a ABYX aTOMOB 06blyHOro Bogopoga 'H, B
peakumMn 3/1eKTPOHHOro 3axBaTta B NPOBOAALLUX
KpUCTanaax He Bbi3blBaeT pPerncrpupyemoro
BblAENEeHUA 3HEeprum.

Mosnaumomy, 3T0 06CTOATENLCTBO MOCAYIKUNO
OCHOBaHMemM ana yreepkaeHuna Mak-Kybpe wu
APYrux muccneposarenem o TOm, YTO peakuus
camanua ‘H;+'H; B ux nepsbix 3KCNepumeHTax He
nmeet mecra.

JanbHenwune peakuum xonoaHoro cuHtesa HD
n DD npoucxopgar 6e3 ncnycKkaHma HEUTPUHO.
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QRSITg,

fﬁ;} AVS 62 /SRI  Ultra-dense Hydrogen and Low Energy Nuclear Reactions
g

University of Iceland School of Natural Science and engineering Sveinn Olafsson and Leif Holmlid

Ultra-dense Hydrogen and Low Energy Nuclear Reactions

Presenter Sveinn Olafsson Research professor Science Institute University of Iceland

AVS62 Photocatalysis session

Overview of talk

Fusion reactions short overview

Palladium Deuterium
Nickel - Hydrogen

The Ultra-dense hydrogen
Theoretical discussion
Summary
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,ﬁ? AVS 62 /SRI  Ultra-dense Hydrogen and Low Energy Nuclear Reactions

=
University of Iceland School of Natural Science and engineering Sveinn Olafsson and Leif Holmlid

Rydberg atom generation

Styrene catalyst Fe203:K or similiar
Desorbed Rydberg H atom in high

guantum number state
lifetime in ms

Desorbed H in 1s state

Rydberg state
Adsorbed H lowest energy state
H2

K dopant atom

Rydberg Matter Clusters: Theory of Interaction and Sorption Properties
Michael 1. Qjovan J Clust Sci (2012) 23:35-46 DOI 10.1007/s10876-011-0410-6
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L14TH CONGRESS REronT

2 Bensi I HOUSE OF EEPRESENTATIVES { V53T

NATIONAL DEFENSE AUTHORIZATION ACT
FOR FISCAL YEAR 2017

REFORT
OF THE

COMMITTEE ON ARMED SERVICES
HOUSE OF REFRESENTATIVES

o
HER. 4909
together with
ADDITIONAL VIEWS
[Imcluding cost estimats of the Congressional Badget Oifies]

W

Mar 4, 3008 —Committed io the Comssiiter of the Whole House on the
State of the Unésn and ordered to be printed

OUAN, JI®B3 um. B.U. Bekcnepa u A.M. banduHa,
LlybHa, 24 uroHAa 2016 2



Low Energy Nuclear Reactions (LENR) Briefing

The committee is aware of recent positive
developments in developing low-energy nuclear
reactions (LENR), which produce ultra clean, low-cost
renewable energy that have strong national security
implications. For example, according to the Defense
Intelligence Agency (DIA), if LENR works it will be a
“disruptive technology that could revolutionize energy
production and storage.” The committee is also aware
of the Defense Advanced Research Project Agency's
(DARPA) findings that other countries including China
and India are moving forward with LENR programs of
their own and that Japan has actually created its own
investment fund to promote such technology.
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DIA has also assessed that Japan and Italy are
leaders in the field and that Russia, China, Israel,
and India are now devoting significant resources to
LENR development. To better understand the national
security implications of these developments, the
committee directs the Secretary of Defense to provide
a briefing on the military utility of recent U.S.
industrial base LENR advancements to the House
Committee on Armed Services by September 22,
2016. This briefing should examine the current state
of research in the United States, how that compares
to work being done internationally, and an
assessment of the type of military applications where
this technology could potentially be useful.
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Mpoekt UTEP — pasButne naen 1950r.
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[MpoekTt UTEP

Deuterium

-

Tritium neutron
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ICCF 19 International Conference on Condensed Matter
Nuclear Science Padua (ltaly) April 13-17, 2015

C2a How much does ITER cost?
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ITER

ITER - 31O cOKpaweHue ot cnos International
Thermonuclear Experimental Reactor. ITER Hayanca B
1985 rogy Kak mHuuuatmBa PeunraHa-fopbaueBa
(E.M. Benunxos). MNpepnonaraerca, uto ITER 6yaer
obnapatb mowHocTbio okono 500 MBT u cmoxer
pabotatb HenpepbiBHO B TeyeHne Ao 8 muHyt. ITER,
KaK oXupgaetca, byaetr npousBogutb sHeprum (B Buge
Tenna) 8 10 pas 6onablie, yem norTpebnser ansa
pa3orpesaHua naasmbl A0 Temnepatypbl cuHTe3a. ITER
— 4YUCTO UCCNeaoBaTeNIbCKMM NPOEKT, NpousBogumoe
Tenno He npegnonaraeTtcA UCNOAb30BaTb ANA
BbIpaboTKU aneKkTpuyectsa. CTOMMOCTb NPOEKTA OKONO

15-20 munnmnapaos Aonnapos.
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[PpaduKk pabor no cospaHuto ITER’a

Timeline

Date Event

Seven participants formally agreed to fund the creation of a nuclear fusion
2006-11-21

reactor.

2008 Site preparation start, ITER itinerary start.

2009 Site preparation completion.

2010 Tokamak complex excavation starts.

2013 Tokamak complex construction starts.

2015 Tokamak assembly starts.

2019 Predicted: Tokamak assembly completion, torus pumpdown starts.

2020 Predicted: Achievement of first plasma.

2027 Predicted: Start of deuterium—tritium operation.
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N3 kpumuku npoekma ITER:

[NonHaa ctoumocTtb aKcnepumeHTta ITER
MOXeT cyLwiecTBeHHO npesBbicuTb €15
MUNNNAPAOB.

EcTb TexHU4YecKue onaceHuma, uto 14 MaB-
Hble HEUTPOHbDbI, KOoTopble YHOCAT OKono 80%
BblAeNINBLUENCA dHEpPrun, A0BOJIbHO ObICTPO
paspywam mamepuansbl peaKkmopa, a MmakKMe
8bi308ym 60sbWy0 8MOPUYHYIO
paduoakmueHocmes. OcobeHHble onaceHus
BbI3bIBAOT BO3MOXHble paauaLUOHHbIe

pa3spyLleHnA CBepXnpoBoaALLUuX O6MOTOK.
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[lpoekt UTEP cerogHa
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Ewe oaHO noAaTsep)XAeHUe BbICOKOro

\
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Stop ITER. Sortir du nucleaire!

“En 1950, nous espérions réaliser le réacteur thermonucléaire en 10 ans,
15 ansau grand maximum?”, (A. Sakharov, "pere" de la bombe H russe et des
premiers tokamaks).

“Ce200Hsa, 8 1950 200y, mbl Hadeemcsaa co30amb MmepMOAOepPHbIlU peakmop 8
meyeHue 10-mu, makcumym 15-mu nem”. (A. Caxapos, "omeuy" pocculickoli
8000po0HOli b6ombbl 0 Nnepsom Mokamake).

__STUP

& our AUX ENERGEES RENOUVELABLES I
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X0s100HbIU A0epHbIU cuHmMes

JHepreTMyecKMe YCTaHOBKWU, OCHOBaHHbIe Ha
NPUHLMNAX XONOAHOro AAEpPHOro CUHTE3a,
noTeHuManbHo 06s1a4al0T COBEpPLIEHHO YHUKA/bHLIM
rnpeumMmyuw,ecmeom nepepn, Bce ele rmnoTeTUMYecKMm
TepmosaaepHbIM CUHTE3OM.

KomnaKTHble 3HepreTMyecKkue YCTaHOBKM
XON04HOTrO0 CMHTE3a NO3BOAT YCMewHO UCNoab30BaTb
3Ty TEXHOJIOTUI0 Ha Kopabnax, camonertax, B
6nMKHEM M gasbHEM KOCMOCe, Ymo 8 npuHyune
HedoCMmynHo 2U20HMCKUM MepMOAOepPHbIM
yCMaHoB8Kam.
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Cnacubo 3a seHumaHue!
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