Dear Colleagues,

During the past 25-30 years, the concept of so-called cold nuclear fusion in conducting
crystals has been developed. This process is most often studied in the case of the implantation of
deuterium atoms in heavy conducting crystals (palladium, platinum). The presence of conduction
electrons in metals makes it difficult for unexcited impurity deuterium atoms in the 1s state to be
localized in the deepest niches of the conducting cell of the metal crystal, exactly where the
conduction electrons are located. However, in this process, the problem of implanting deuterium
atoms in the conduction-electron zone is successfully solved when they are excited by ~10-14 eV
to a state of 2p or higher. This process is essentially purely chemical and occurs during the
process of active surface implantation. The hydrogen atoms under these conditions perfectly
coexist in a crystal cell of a metal with conduction electrons. Under these conditions, the cold
fusion of deuterium atoms in a conducting crystal in the p-state becomes practically possible.

If two such excited deuterium atoms are in the same cell of the conducting crystal in close
proximity to one another in a “crisscross” configuration, the transparency of the potential barrier
increases by 60-65 orders of magnitude, and because the mutual quantum fluctuations of two
deuterium nuclei with a frequency of about 10*" per second, a fast fusion of D+D—*He* is
carried out. The residual Coulomb repulsion between deuterons, which are already in the
potential well of strong interaction, prevents the rapid decay of the excited “He* nucleus with the

emission of gamma quanta since this nucleus is in a state with an orbital angular momentum ¢=0.

The liberated binding energy of *He* about 24 MeV is released under these conditions by
exchanging the excited nucleus with the electrons of the crystal lattice with the help of virtual
photons whose spins, according to Richard Feynman, are directed along the time axis.

In 2015, Italian engineer Andrea Rossi received a patent (US 9115913 B1) for cold nuclear
fusion in conducting crystals, entitled “Fluid Heater.” An interesting novelty in this patent is the
use of the ’Li reaction with hydrogen *H according to the following scheme: 'Li+'H—®Be—2
*He + 17.3 MeV. These studies were also performed at the University of Bologna (ltaly) under
the guidance of Dr. Giuseppe Levi. The data obtained indicate a significant change in the
isotopic composition of the elements involved in the reaction. Rossi’s financial disagreements
with his sponsors delayed the progress of this direction for a period of about 1-2 years, but the
parties involved in the dispute have recently managed to come to an agreement, and Rossi’s
research resumed.

In 2015 at the International Conference on Cold Fusion ICCF-19, A.G. Parkhomov and E.O.
Belousova from the Moscow State University reported work on the study of thermal generators,
similar to the high-temperature reactor of Rossi, confirming its results.

In 2015, Dr. Song-Shen Jang and his colleagues from the Institute of Atomic Energy of the
People’s Republic of China published research titled ““Anomalous heat production in hydrogen-
loaded metals: Possible nuclear reactions at normal temperatures.” The authors of this paper
stated that additional heat was generated in the fuel mixture consisting of nickel powders and
LiAIH4, which was placed in a sealed stainless steel chamber.



Adapting the scientific community to new knowledge is never easy. The present established
paradigm of nuclear physics does not support the concept of cold nuclear fusion. It becomes
obvious that persistent and very expensive attempts to find a solution to world energy problems
within the framework of controlled thermonuclear fusion, which lasts about 70 years, no longer
has confidence.

The most famous area for the development of a thermonuclear fusion plant is the
international ITER Tokamak. Currently, this project, which is in the development stage, is huge
and extremely expensive. Realists believe that the construction of the ITER reactor and its
launch will be completed no earlier than 35-50 years. At the same time, the ITER project is
regarded as a purely scientific study of the heat source, and if it does work, it is only in a cyclic
mode. After its launch, there are plans to build an even larger industrial tokamak DEMO. In this
case, huge financial and material costs will continue for about an additional half a century.

The global oil and gas industry welcomes this development. However, the resources of oil
and gas on our planet are not unlimited, and their depletion is only a matter of time in the very
near future. In addition, the so-called greenhouse effect on our planet, associated with the
increasing use of chemical fuels, has already been felt and can no longer be ignored. This
situation can lead to climate change on Earth, reduce the world’s population, and is fraught with
other more painful social cataclysms.

Cold nuclear fusion is a real alternative to this tragic scenario. We are sure that public
recognition of the cold fusion process will occur in the coming years, for this there is real
scientific basis. Power stations that use the principles of cold fusion have potentially unique
advantages over hypothetical thermonuclear fusion. Compact devices for cold nuclear fusion can
be successfully used on ships and airplanes, as well as for travel in near and far space. This is, in
principle, unavailable for giant thermonuclear installations.

A presentation of my report, “Cold Nuclear Fusion Development,” at the conference of the
7th International Symposium on Energy, August 13-17, 2017 (Energy7), in Manchester on
August 13, 2017, is shown below:

https://www.dropbox.com/s/7o0d65na4j4mpxgo/presentation%20in%20Manchester.pptx?di=0

After downloading this pptx-file, you need to activate the “Enable Editing” command.

Yours faithfully,
E.N. Tsyganov



Joporue KoJuiery,

B teuenune mocnennux 25-30 net Oputa pazpaboTaHa KOHIEIIINS TaK HA3bIBAEMOTO
XOJIOJTHOTO SIIEPHOTO CHHTE3a B MPOBOASAIIUX KpUCTAIIaX. DTOT Mpoliecc Hanboiee u3y4eH B
cllydae UMIUTAHTALlMK aTOMOB JICUTEPHsI B TSHKENbIE TIPOBOISIINE KPUCTAIUTHI (A,
iaTuHa). Hamudme 1eKTpoHOB MPOBOJUMOCTH B METAILIAX 3aTPYAHIET HEBO30YKIEHHBIM
MIPUMECHBIM aTOMaM JICUTEpHs B COCTOSTHUH 1S OBITh JIOKaTM30BaHBIMU B HanbOOJIee TIyOOKHX
HHUIIIAX MPOBOJAIICH METANIMYECKON SUYEUKH KPUCTAJIA, TO €CTh UMEHHO TaM, Ie
pacrosararTcs JIeKTPOHbI TPoBOAUMOCTH. OJTHAKO, B 3TOM Ipoliecce MpodiieMa UMILTaHTaI[u!
aTOMOB JICUTEpHS B 30HY 3JIEKTPOHOB MTPOBOAMMOCTH YCIEIIHO peUIaeTcs Mpu UX BO30YXKACHUH
Ha ~10-14 5B 10 coCTOSTHUS 2P WK BBIIIE. DTOT MPOIIECC MO CYIIECTBY SBJISICTCS] YUCTO
XUMHUYECKUM U MPUCXOJUT B MPOIIECCE AKTUBHOM MOBEPXHOCTHON UMITJIAHTAIMU. ATOMBI
BOJIOPOJia B 3TUX YCJIOBUSIX MPEKPACHO CO-CYIIECTBYIOT B KPUCTAINIMUECKON sUEHKe MeTalljia C
3JIEKTPOHAMH MPOBOJUMOCTH. B 3THX yCIIOBUSIX XOJIOAHBIM CUHTE3 aTOMOB JIEUTEPUs B
MPOBOSAIIEM KPUCTAILIE B P-COCTOSIHUM CTAHOBUTCS MPAKTUYECKH BO3MOYKHBIM.

Ecnm nBa Takux BO30y)KIEHHBIX aTOMa JACHTEpHs HAXOATCS B OHOW U TOM K€ sTUehKe
MIPOBOISAIIETO KPUCTAIITIA B HEMOCPEICTBEHHON OJIM30CTH APYT OT Apyra B “TIEpeKpecTHON
KOH(UTYpaIiH, MIPO3pavyHOCTh MOTEHIIMAILHOTO Oaphepa Bo3pacTaeT Ha 60-65 MopsaKoB
BEJIMYMHEI, U B3aMHbBIC KBAHTOBBIC (DIIYKTYAIlUH IBYX sJEp JEUTEpHUs C YaCTOTON OKOJIO 10" B
CEKYH/y OCYIIECTBIISIOT OBICTPBIN CUHTE3 D+D—"*He*. Ocrarounoe KYJIOHOBCKO€E
OTTaJKHWBAaHUE MEXKY NEHTPOHAMHU, HAXOIAUIMMHUCS YK€ B MOTEHIIMATLHOMN SIME CUIILHOTO
B3aMMO/ICICTBUS, IPENATCTBYET OBICTPOMY pacmany Bo30YKIEHHOTO siipa “He* ¢ UCITyCKaHUEM

raMMma-KBaHTOB, TaK KaK 3TO SIIPO HAXOJTUTCS B COCTOSIHUH C OpOUTATEHBIM MOMEHTOM € =0.

BricBoOOX MaromIasicst SHEPTUS CBSI3U *He* oxono 24 M»>B BBIJICTISIETCS B ATUX YCIOBUAX
myTeM oOMeHa BO30YKIACHHOTO sapa ¢ AIEKTPOHAMHU KPUCTALTUIECKON PELIETKH C TTOMOIIBIO
6UpmMyanbHbIX JOMOH0G, CIIMH KOTOPBIX, cornacHo Puuapny deliHMany, HallpaBlIeH 600716 OCU
épemenu.

WranbsHckuil uwsxenep Auapea Poccu B 2015 rony noay4us naTeHT Ha XOJIOJHBINA SAEPHBII
cunres (US 9115913 B1) B mpoBoasAImx KprucTauiax, o3ariaasinenusii “Fluid Heater”.
HNHTepecHoil HOBUHKOM B 3TOM MATEHTE SBJISIETCS UCMOJIb30BAHUE PEAKIINHI Lic BOJIOPOJIOM H
o cxeme: 'Li+'H—®Be—2 4He+l7,3 M>B. D11 uccienoBadusa ObUIN BBIIIOJHEHEI TAKKE B
VYuusepcurere bononsu (Mranus) nox pykosoacrsoM gokrtopa Jxysenmne Jlesu.llomyuennsie
JaHHBIE CBUCTEIBCTBYIOT O 3HAYUTEILHOM U3MEHEHUH N30TOIHOTO COCTaBa AJIEMEHTOB,
y4acTBYIONINX B peakiuu. GuHaHCOBBIE pa3HOIIacus Poccu ¢ ero cmoHcopaMu 3aepKanm
MPOTrPecC ITOrO HANPaBIECHUS HA CPOK OKOJIO 1-2 JIeT, OAHAKO CIIOPSIIUM CTOPOHAM
CPaBHUTEJIBHO HEJABHO yJal0Ch JOTOBOPHUTHCS, U UCCieoBaHus Poccu BHOBH BO30OHOBHIIHCH.

B 2015 roxy ma MexaynapoaHoit koHpepeHiuu o xonogaomy cunresy ICCF-19 AT
[TapxomoBeiM 1 E.O. benoycosoit u3 MockoBckoro ['ocymapcTBeHHOr0 Y HUBEpCcUTETa Oblia
J0J105KeHa paboTa o Ha3BaHueM “MccrieoBaHue TEIIOBBIX EHEPATOPOB, MOAOOHBIX BBICOKO-
TeMIIepaTypHOMY peakTopy Poccu”, moaTBepkaaroIas ero pe3yabTaThl.



B 2015 roxy 6butn onyosimkoBanbl uccienoBanus qoktopa Conr-1len [[xanra u ero xoser
u3 Uucruryra Aromuoit Dueprun KHP mox nassanuem ““Anomalous heat production in
hydrogen-loaded metals: Possible nuclear reactions occurring at normal temperature”. ABTopst
3TOM paboTHI IENAIOT 3as8BJICHUE, YTO JOMOJHUTEIBHOE TEIUIO TEHEPUPYETCS B TOTIMBHON
CMeCH, COCTOsIIEH n3 nopomkoB Hukens u LIAIH4, koTopyio momeniaroT B repMETHIHYIO
KaMepy 13 HEp KaBEIOIIEH CTalH.

Ananraiys HayqHOTro coo0I1iecTBa K HOBBIM 3HAHUSM HHUKOT/Ia He OBIBACT JIETKOIA.
Hemnewmnsisa ycrosBiasics napaaurma siiepHoi pU3uku He MOJAepKUBACT KOHIICTIIIUIO
XOJIOAHOTO SIIEPHOTO cuHTe3a. CTAHOBUTCS OYEBUIAHBIM, YTO HACTOMYMBBIE U OYEHB
JOPOTOCTOSIIIHNE MOMBITKA HAUTH PEHIEHHE MUPOBBIX SHEPreTUUYECKUX MPOoOieM B paMKax
YIPaBIsEMOT0 TEPMOSIIEPHOTO CUHTE3a, KOTOPBIE AJIATCS yxKe B TeueHue okoio 70 jier, 6oiee
HE BHYILIAIOT JOBEPUS.

HauOosnee u3BeCTHBIM HapPaBICHUEM CO3aHUs YCTAHOBKH TEPMOSIIEPHOTO CHHTE3a
ABIIAETCSA MEXTyHapoaHbII Tokamak ITOP. B Hacrosiiee Bpems 3TOT IPOEKT, HAXOAALIHICS B
CTaJuH pa3pabOTKH, OTPOMEH M YPEe3BbIUANHO JOPOT. PeamucTbl CYMTAIOT, YTO CTPOUTEIHCTBO
peaktopa UTOP, a Takke ero 3amyck OyayT 3aBepliieHbI HE paHee, ueM uepe3 35-50 ner. [Ipu
sToM nipoekT U TOP paccmarpuBaeTcsi Kak UUCTO HAYYHOE UCCIIEIOBAHME UCTOYHUKA TEIa, U
€CJIM OH CMOXKET paboTaTh, TO TOJIBKO B HUKINYECKOM pexkuMe. [locne ero 3amycka ecTh I1aHbl
MTOCTPOUTH ele 6os1ee OrpoMHbBIN TpoMbIuIeHHBIH Tokamak JIEMO. B 5 ToMm ciyuae orpomMHbIe
(uHAHCOBBIC 1 MaTepUANIbHBIC 3aTPATHI IPOIOJDKATCS €IIe OKOJIO TTOJIOBUHBI CTOJICTHSL.

I'moGanbHas HedTe-ra30Bast MPOMBIIUICHHOCTh PUBETCTBOBYET TAKOE pa3BUTHE COOBITUH.
OnHako, pecypchl HETH U Ta3a Ha Hallel TUIaHeTe He Oe3rpaHUYHBL, U UX UCTOLICHHUE SBIIATCS
JIMIIB BOIIPOCOM camoro Omrkaiiiiero BpeMeHu. Kpome 3Toro, Tak Ha3pIBeMbIN TApHUKOBBII
3¢ eKT Ha Hallel MIaHeTe, CBA3aHHbIM ¢ HAPACTAIOLINM UCIIOJIb30BAHUEM XUMHUECKOTO
TOIUINBA, YK€ AaeT ceOst 3HaTh U 0oJiee HE MOXKET UTHOPUPOBATHCS. DTa CUTYallUsI MOXKET
MIPUBECTH K U3MEHEHMIO KJIMMaTa Ha 3eMJie, COKPAICHUIO HACEJIeHUs IIJIaHEThI, a TAK)KE YpeBaTa
IpyTruMy, eie 6osee 00JIe3HEHHBIMU, COLTUAIBHBIMU KaTaKIM3MaMHu.

XOJTOAHBIN SAEPHBINA CUHTE3 SABIISIETCS PEATbHON aJbTEPHATUBON ATOMY TPAarH4eCKOMY
crieHapuio. Mbl yBEpeHbI B TOM, 4TO 0OLIECTBEHHOE MPU3HAHUE MTPOIEcca XOIO0AHOTO CHHTE3a
MIPOU30UJET B caMble OMMKaIINe To/Ibl, 7Sl 3TOTO €CTh peajlbHas HaydHas OCHOBA.
DHepreTu4ecKue CTaHIuM, UCIIONb3YIOINE IPUHLIUIIBI X0JIOJHOTO CUHTE3a, IOTEHLIUAIbHO
00J1a7]al0T YHUKAJIBHBIM MPEUMYIIECTBOM HaJl TUIIOTETUYECKUM TEPMOSICPHBIM CHHTE30M.
KomMmnakTHbIE ycTpolCTBa XOIHOTO CHHTE3a CMOT'YT YCIIEIIHO MCIOJIb30BaThCs Ha Cy1ax,
camoJieTax, a Tak)Ke JJIs MyTeeCTBUI B OJIM)KHEM U JaJIbHEM KOCMOCE, YTO MPUHIUIHAIBEHO
HEJOCTYITHO JIJI1 TUTAHTCKUX TEPMOSIEPHBIX YCTAHOBOK.

[Mpesenrarus moero noknana “Cold Nuclear Fusion Development” na kondepenuu 7th
International Symposium on Energy, 13-17 August 2017 (Energy7) B Manuecrtepe 13 aBrycra
2017 r. mpexncraBiaeHa HUXKE:



https://www.dropbox.com/s/70d65na4j4mpxgo/presentation%20in%20Manchester.pptx?di=0
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C yBaxeHuem,
O.H. Ilpiranon



