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I'naBa 1. Xo0104HBbIN TEPMOSAICPHBIA CHHTE3.

bin3kue TepMUHBL: -XOJOIHBIN SAIEPHBIA CUHTES, ~XOJIOJHBIA TEPMOSICPHBIN CUHTES, -
XOJIOJTHOE MTPEBPAILICHUE IIEMEHTOB, -AJICPHBIC PEAKIIMU B XOJIOJHOM BOJAOPOAE, ~-HU3KOOIHEPTETUUECKAS
TpaHCMyTalUsl XUMUYECKUX DJIEMEHTOB, -pPEAKLIMU JJIEKTPOHHOI'O 3aXBara,
-LENR (Low Energy Nuclear Reactions), Hu3ko3HepreTHueCKHe SIepPHbIC PEaKIIHu.

MOHO BBIIEIUTH CIEIYIOIINE TUIIBI XOJIOAHOTO EPHOTO CUHTE3A:
1- chusiHUE aTOMOB JAeUTEpHS.
2- 0o0pa3oBaHHE HOBBIX JIEMEHTOB.
3- paIMoOaKTHUBHBINA pacmas,

B 3aBucumocTH 0T criocoda pean3anui MOKHO BBIJICIIATE CIIETYFOIIHE METOIbI:
1- BO37CHCTBHE U3ITyUYCHUEM,
2- DJIEKTPOJIH3,
3- OHOIOTHYECKHE METOILIL.

1.1 CnusiHue aTOMOB JAEUTEpHS MO ICUCTBUEM U3TyUCHUS.

1.2 CnusHue aTOMOB JIeHTEpUs MO JEHCTBUEM dJIEKTPOIH3A.

1.3 CiusHre aTOMOB JACHTEpPHUs OMOJIOTHIECKAM METOJIOM.

2.1 OO6pa3oBaHHE HOBBIX JIIEMEHTOB MOJ] ICHCTBUEM U3TyUSHUS.
2.2 OOpa3oBaHHE HOBBIX JJIEMEHTOB ITO] ICHCTBUEM 3JICKTPOJTU3A.

2.3 OO0pa3oBaHHE HOBBIX JIEMEHTOB OMOJIOTUYECKIM METO/IOM.
3.1 PagnoakTuBHBIN pacniaj Mo ACHCTBUEM U3ITyYEHUS.
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3.2 PaamoakTUBHBIN pacmaj Mo AeUCTBUEM DIICKTPOIIH3a.
3.3 PagmoakTuBHBIN pacag OUOIOTHUYECKUM METOJIOM.

OHEproucTOYHUKM XOJOJHOIO SAEPHOrO CHHTE3a, IO 3aMbICIy aBTOpPOB, CIOCOOHBI
MIOAJICPKUBATH LIENHYIO SICPHOM peaklMyM CUHTE3a IIPY KOMHATHOM TemIieparype. BriepBbie 0 Takou
BO3MO>XHOCTH BCEpbE3 3aroBOpUiM B KOHIE 1980-x romax. [Tocie nepBeIX yAauHBIX ONBITOB U3 CaMBbIX
Pa3JIMYHBIX HAYYHBIX YUPEKICHUN CTAIH IIOCTYIIaTh CaMbl€ IIPOTUBOPEUMBBIC CBEACHUSA: I1€-TO PEAKLIUS
C MOJIOKUTENIbHBIM 0aaHcoOM ObliIa YCIIEIIHO NPOBECHA, B IPYTUX Ja0OpaTOPHSIX TeIja, BbIIEIIEMOro
B pe3yJIbTaTe LIENHON peaklMy, HE XBaTalo I BOCIOJIHEHUS JHEPIUWM, 3aTPAauMBacMOM Ha 3aIlyCK
YCTaHOBKH.

SABnenne xonogHoro syepHoro cuHTe3a XAC (T.e. M -karanw3 B XOJOJHOM BOAOPOJE) OBLIO
Mpe/ICKa3aHo:
-Opankom @.Y. (wnen Jlongonckoro Koponesckoro ob1iecTsa),
-CaxapoBeiM A.Jl. (akamemuk, Tprkabl ['epol conmamucTHyYecKoro Tpynaa, jaypear HoOeneBckoii
IIpEMHUH MUpa), -3enbaoBudem S.b..

[lepBble 3KCIIEpUMEHTHI O XOJIOAHOMY SIZIEPHOMY CHHTE3Yy ObulM mpoBeaeHbl B 1922-1928 rogax Bo
@panuun npogeccopamu Copbonnsl Dpeiinmiepom u Hlnunmiepom. Ho ux pesynbraTsl He ObuIN
BOCTIPUHSTHI (PU3UKAMH-TEOPETUKAMHU.

[IpeBpamienus snemeHToB ocyiecTBin B 1998 r. duelinivan u PoHc.

B Poccun sxcnepumentupoBasid A. B . bonotos , B . [1. Anukun , A. B . Ypa3zos, . B . ®unrmonenko
. Cnenyer ynomsanyts I1.A.Koposbkosa, I1.B.Helimana, H.I'./JIokycoBy, noka3pIBarolux BO3MOXKXHOCTb
MIPEBPALICHUS CTAOMIIBHBIX XUMHUYECKHUX JIEMEHTOB.

K maro 2000 r . Ha TeMy XOJOJHOTO TEPMOSIIEPHOIO CHHTE3a B OTKPHITOM HAy4yHOW meyaTH ObLIO
oy 0IMKOBaHO OoJee 2 ThIC. paboT, U3 KOTOPBIX puMepHO 10 % comeprkanu JOCTOBEpHBIC YKa3aHUs Ha
Hamuue dpdexra XC. Yke naumHas ¢ 1989 r. uccrnemoBarenu, MOJYYMBIIME, 1O HX MHEHHUIO,
MI0JIOKUTEJIbHBIE PE3YJIbTaThl U OCO3HABIINE MPAKTUUYECKYI0 3HAYMMOCTh M MEPCHEKTUBHOCTb, CTAJIU
[IaTEHTOBATh OPUTMHAJIBHBIE TEXHOJIOTMU. ABTOpaM HACTOALIEH CTaTbu M3BeCTHBI 207 MaTEHTOB IO
crocobaM M yCcTpoWCTBaM T€HEpalli SHEPruu Ha OCHOBE 3Toro spieHus. [lo 3oHaMm aeicTBHUs OHU
pacnpenensoTcs Tak: Becb MUp -36, SAnonus -122 narenta, EBpona -15, 'epmanns -15, @panuus -6. Ha
ocTaJbHbIE CTPAaHbI NPUXOIUTCS MO 1-2 maTeHTa, HO YKpauHbl U Poccun B 3TOM crucke HET. A Beab
M3BECTHO, YTO TOJBKO MEPBUYHOE MMATEHTOBAaHHME Ha BECh MUP OOXOAUTCS 3asBUTEII0 HE MEHEE YeM B
$40 teIc. U BCe ke MHOTHE 3asBUTEITN COWIN HEOOXOIUMBIM MOTPATHTh TAKUE CyMMBI!

WutepecHo Bot eme uro. B 1580 mpoaHanu3upoBaHHBIX MyOauKanMsax 3Hadarcs umeHa 3058
aBTOPOB U COABTOPOB. B maTeHTHBIX ke MaTepuanax -Tojbko 89. Ho HU oAuH U3 SKCIIEpUMEHTATOPOB-
COABTOPOB NMAaTEHTa HE YHCIUTCS COABTOPOM OMYOJIMKOBAHHOM 3KcriepuMeHTanbHON padoTel. Hu onuH!
DTO TOBOPUT O TOM, YTO JabOpaTOpru, MOJIYUYHUBIINE MAIO-MalIbCKU OOHAAEKNUBAIOIINE PE3YIHTATHI 110
IPOMBIIIJICHHOMY IpUMEHEHHIO 3(@QeKTa, He cremar JIeNIUThCS UMM C IIUPOKOW HayyHOH U
MIPOMBIIIJIEHHON 00IIeCTBEHHOCTHI0. CIIMILIKOM YK BEJIMKA 11€Ha OTKPHITHS!

UYro emie 000MBITHO -BCE MATEHTHI NMPO(UHAHCHPOBAHBI HETOCYAapCTBEHHBIMU (HpMaMH, B
OCHOBHOM SIMOHCKUMHU. KpoMe Toro, MHOrue coaBTOpPbI OTKPBITBIX PadOT, HE3aBHCHUMO OT MECTa MX
BBITIOJTHEHU S, TAK)KE SITIOHIIBI.

N eme oxno. Te, kTo 3aHMMaJICS MATEHTOBAHHWEM, XOPOIIO 3HAIOT, K KAKUM YXHUIIPEHUSIM U
3aMBICTIOBAaThIM (DOPMYJIMPOBKAM TNPHUXOIUTCS HpUOEraTh 3asiBUTENIO, YTOObI OXBAaTHTh (POPMYIIOM
[IATEHTa MAaKCHMaJbHO UIMPOKOE TIOJIe JEHUCTBHs, COXpPaHUB IpU OTOM HOy-xay. Hwum oxgHOMN
IIPOMBIIIJIEHHONW JHEPreTUYECKOM YCTaHOBKM HET W B IIOMHUHE, a YK€ KaK IUIOTHO BO3J€jaHa C
IOPUANYECKON CTOPOHBI HUBA XOJIOIHOTO CUHTE3a!

1.1 UcTopusi uccae0BaHuil 0 X0J0JHOMY TePMOSIIEPHOMY CHHTE3Y.

1922-Benar u AWpHOH HW3y4alld AJIEKTPOB3PHIB TOHKOW BOJIB(PAMOBOW NMPOBOJIOYKH - BBLACIHIOCH
OKOJIO OJTHOTO KyOM4eCKOro CAaHTUMETpa refust (P HOPMAJIbHBIX YCIOBUAX) 332 OJIUH BBICTPEIL.



1924-BuiibCOH BBIIBUHYI MPEIIOIOKEHNE O TOM, YTO B KaHAJIE MOJITHMH MOTYT 00pa30BaThCsl YCIOBUA,
JOCTaTOYHBIE [T Hayajla TePMOSICPHOM PEakIy C Y4acTHEM OOBIYHOTO JACUTEepusi, COJAEepPIKAIIETOCs B
mapax BOJIbI M TaKasi peakius uaeT ¢ oopazoBaHueM Tobko He3 u HelTpoHa.

1926- ®.ITanen u K.Ilerepc (ABcTpust) 3asiBuin o reHepanuu He B MenkoM nopoinke Pd, HachleHHOM
BosoponoM. Ho m3-3a BceoO1iero ckerncrca, OHM OTO3BAJIM CBOH pe3yJIbTaT, IpHU3HaB, yTo He Mor ObITh
U3 BO3/yXa.

1927- wmBen J. Tandberg reaepuposan He mipu snextponuse ¢ Pd ajnekTpomamu, gae 3asBHII IIATEHT Ha
nonyyenne He. B 1932 nocne oTkpeiTHs aedTepusi npojospkan skcnepuMeHTsl ¢ D20. IlateHt Obin
OTBEPTHYT, T.K. He ObLIa sicHa (pu3HKa mporecca.

1937-J1.Y.AnbBapenioM OTKPBIT SJIEKTPOHHBINA 3aXBar.
1948-otuer A.Jl.CaxapoBa «IlaccuBHBIC ME30HBD» 10 MIOOHHOMY KaTallu3y.

1956- nexnus U.B. Kypuartopa: «IMITysIbChI, BRI3bIBAEMBIC HEHTPOHAMU M PEHTI€HOBCKMMH KBaHTaMH,
MOTYT OBITH TOYHO C(ha3UpOBaHBI Ha OCIHIUIOrpamMMax. [Ipy 3TOM OKa3pIBaeTCs, YTO OHU BO3ZHHKAIOT
OJTHOBPEMEHHO. DHEPrusi PeHTI€HOBCKUX KBAaHTOB, MOSIBIISIFOIIMXCS MPH UMITYJIbCHBIX JIEKTPUUECKUX
npoiieccax B Bogopojae u aeitepun, nocturaetr 300 -400 k3B. Crnexyer oTMETUTh, UTO B TOT MOMEHT,
KOTJla BO3HUKAIOT KBAaHTBI C TaKOW OOJIBIION SHEprHel, HAINpsDKEHHE, MPUIOKEHHOE K pa3psiaHON
TpyOKe, coctapisieT Bcero juiib 10 kB. OuenuBas nepcrnekTUBbl pa3iMuHbIX HaIllpaBICHUM, KOTOpbIE
MOTYT IPUBECTH K PEIICHHUIO 33]1a4H ITOJTyYCHHUS TEPMOSIICPHBIX PEAKIHii OOJIBIION HHTEHCUBHOCTH, MBI
HE MOXEM CceHM4Yac IOJHOCTBI0 HCKIIOYUTH I[aJH)HeI\/JIHH/Ie INOIIBITKN AOOCTUTHYTH 3TOU oejii ImyTeM
UCIIOJIb30BAHUS UMITYJILCHBIX Pa3pPsIOBy.

1957- B smepHom nentpe B bepkiam mon pykoBoactBoMm JIY.AnbpBapema ObUIO OTKPBITO SIBICHUE
MIOOHHOTO KaTaju3a SIepHBIX PEaKkIfii CHHTE3a B XOJIOAHOM BOAOPO/IE.

1960-npencrasnen o630p S.b.3enpaoBuua (akaneMuk, TprKbl ['epoit conuanuctuyeckoro Tpyna) u C.
C.I'epmireiina (akaeMHK) 110/ Ha3BaHUEM «SlIepHbIe peakliu B X0JI0IHOM Bofopoie» [4].

-Teopus Geta-pacnazia B CBSI3aHHOE COCTOsIHHE Oblia co3aHa B 1961.

-B nabGopatopusx ®@ununnca u DWHIXOBEHAa ObUIO 3aMedeHO B 1961, 4To paJuoOaKTUBHOCTh TPUTHUS
CHWJIbHO YMEHBIIAeTCs IOCJe MOIIOMIEHUs TUTaHOM. A B ciydae naaaus 1986 r. Obuio 3ameueHo
UCITyCKaHUE HEHTPOHOB.

-B 50-x-60-x romax B CCCP B pamkax BemonHeHus [loctanoBienust [IpaBurensctBa Ne 715/296 ot
23.07.1960 1.C.OuanMmMoHEHKO CO3/1al TUIPOJIU3HYI0 SHEPIeTUUECKYI0 YCTaHOBKY, IIPEIHA3HAYCHHYIO
JUIS TIOJIYYE€HHSI SHEPTUU OT PEAKIUM «TETIOro» fIEepHOro CUHTE3a, UAYIIUX IpU TeMIepaType BCEro
1150 °C.

-B 1974 rony Oenopycckum ydeHbiM CepreeM YIIEPEHKO SKCIEPUMEHTAIBHO YCTAHOBJIIEHO, YTO
qacTUIbI-yAapHUKHU pazmepamu 10-100 MUKpOH, pa30orHaHHBIE JO CKOPOCTH MopsAaKa | Km/c, MpomBain
HAaCKBO3b CT&JIbHYK0 MHIIEHb TOMMHOM 200 MM, OCTaBiss NPOIUIABIECHHBIA KaHal, IPU 3TOM
BBIJICJIAJIOCH YHEPTUHU HA TIOPSI0K OO0JIblIIe, YeM KHHETUYeCKast SHEpTrHsl YacTHIl.

-B 80 -x b.B.bonoToB, Haxo4Ch B 3aKIIOYEHUH, CO3/1a]l PEAKTOP U3 OOBIYHOTO CBAPOYHOTO armrmapara,
/1€ MOJIYYnJ [IEHHbIE METAJIJIBI U3 CEPBI.

-B 1986 romy akagemuk b.B.JleparuH c coTpynHUKamMHu OIyOJIMKOBad CTaThlo, B KOTOPOM ObUIN
MIPUBEJICHBI PE3YyJbTaThl CEPUU HKCIIEPUMEHTOB IO Pa3pyLICHUI0 MUIIEHEH M3 TSKEIOro JipJa C
MOMOIIBIO METAJUINYECKOT0 OOMKa.

-B 1985 romy 12 utonst June Steven Jones u Clinton Van Siclen ony6nukoBanu crateio "Piezonuclear



fusion in isotopic hydrogen molecules” B sxypHnane «Journal of Phvsicsy.

Jones paGoran Hax mbe3osaepHBIM cHHTE30M ¢ 1985, HO ToibKO K oceHH 1988 ero rpymma cmoria
CO3J1aTh JOCTaTOYHO YyBCTBUTEJIbHBIE AETEKTOPHI AJIS1 U3MEPEHHsI €1a00ro NOTOKa HEUTPOHOB.

-Pons u Fleischmann, o ux cioBam, Hauaiu paboThI 32 cBOi coOCTBeHHBIH cueT B 1984. Ho Tonbko ¢
ocenn 1988, mocie Toro kak mpuBiackiu cryaenra Marvin Hawkins, onu Hayanu u3ydaTh SIBICHHE C
TOYKHU 3PCHUS SACPHBIX PEAKIINH.

-Kcraru, Julian Schwinger nommepskan xonoaHblii cuHTE3 OceHbO 1989 moOCiIe MHOTOUYHCIICHHBIX
orpunartenbHbIx myoaukamnuii. On Hanpasui crareio "Cold Fusion: A Hypothesis™ B Physical Review
Letters, Ho crathst OblTa Tak rpy0O OTKIIOHEHA pereH3eHToM, 4yTo llIBuHrep, mouyBCcTBOBaB ceOs
ocKkopOJIeHHBIM, B 3HaK mpoTecta mokuuys American Physical Society (publisher of PRL).

-26 urons 1989 B Los Alamos National Laboratory o0bsiBiin 00 0OHapyKEHHH TPUTHUS
1994-2000-ombiTel A.B.BayaeBa ¢ ycTaHOBKOH « DHEPTOHUBAY.

Anamenko B 90-x -2000-pIx rogax MmpoBel THICSYU SKCIEPUMEHTOB C KOI€pEHTHBIMU 3JIEKTPOHHBIMU
nyukamu. B teuenue 100 NS B mpouecce cxaTusi HAONIOAAIOTCS MHTEHCHBHBbIE X-ray U Y-IyuHu ¢
sreprusimu ot 2.3 keV 1o 10 MeV ¢ makcumymom 30 keV. TTomHas no3a npu sueprusx 30.100 keV
npeBocxommna 50.100 krad Ha paccrosauu 10 cm or nenTtpa. HaOnromaiacs CHHTE3 JIETKHX
n30TonoB 1 <A<240 u TpaHCcypaHOBBIX 371eMEeHTOB 250<A<500 BOmM3M 30HBI cxkatud. [IpeobpazoBanue
pPalMOAaKTUBHBIX 3JIEMEHTOB B CTaOWJIbHBIE O3HA4YaeT TPAHCMYTAIUIO B CTa0MiIbHBIE HM30TONBI 1018
Hykiu0B (e.9., 60Co) ¢ momornipio 1 k[ sHEPrUH.

B xonne 90-x rogos JI.U.Ypyukoesbim (komnanus POKOM, nouyepnee npennpusitue Kypuarockoro
WHCTUTYTa) OBbUIM TMOJyYeHBl HEOOBIYHBIE PEe3yJbTaThl JIEKTPOB3PbIBA TUTAHOBOW (OJIBIH B BOJIE.
Pabouuii sMeMEHT SKCIePUMEHTAILHON YCTaHOBKM YPYIKOEBA COCTOSUT M3 MPOYHOTO CTaKaHa W3
MOJIMATHIICHA, B KOTOPBIH ObliIa 3a/IuTa AUCTUIUIMPOBAHHAS BOJIA, B BOAY MOTPY>Kanach TOHKAs TUTAHOBAs
¢donbra, mpuBapeHHas K THTAHOBBIM 3JieKTpojaM. Yepe3 (oibry mporyckaics HMIYJIbC TOKa OT
KOHJIEHCAaTOpHOM Oatapen. DHeprus, KoTopas paspsbkanach depe3 yCTaHOBKY, Obuia okoio 50 kJ[x,
HanpspbkeHue paspsaa -5 kB. IlepBoe, 4To npuBIeKiIO0 BHUMaHUE SKCIIEPUMEHTATOPOB, ObLIO CTPAHHOE
cBeTdlIeecs M1a3MeHHoe 00pa3oBaHue, KOTOPOE BO3HUKAJIO HAJl KPBILIKOW cTakaHa. BpeMs )Ku3HU 3TOro
IJ1a3MEHHOT0 00pa30BaHMsI ObLIO OKOJIO 5 MC, YTO ObLIO 3HAYUTENbHO OoJblie BpeMeHu paspsaa (0,15
Mc). I3 aHanm3a CreKTpPOB CIIEI0BANIO, YTO OCHOBY IUIA3MbI cOCTAaBISIIOT Ti, Fe (HabmomaroTes maxe
camble ciabsie iunaun), Cu, Zn, Cr, Ni, Ca, Na.

2006- 2007 Italian Ministry of Economic Development ocHoBan mporpammy IO HCCIIEIOBaHHIO
nostydeHus sHepruu nopsiika 500%.

2008-Apara (SlmoHMS) MPOIEMOHCTPUPOBAT BBIICIICHUE OJHEPrUM W O0pa3OBaHWE Telus, He
MPelyCMOTPEHHbBIE N3BECTHBIMU 3aKOHAMU (DU3HKH.

2003-2010-IIanpuabiv  Bnamumupom Hukonmaesmuem. (1948-2012) ma CubupckoM XHUMHUYECKOM
KomOunate  ocymiecTBieHa  WHAYLUpPOBaHHas  TpaHCMyTalMs  OeTa-akTUBHBIX  HM30TOIIOB,
MPEJCTABISAIONINX HAWOONBIIYI0 OMACHOCTh B  PAJMOAKTUBHBIX OTXOAAX, COACPIKAIIMXCS B
oTpaboTaHHBIX TB3Jax. [lonydeH 3¢ ekt yCKOpeHHOro yMeHbIIeHHsI O0eTa-aKTUBHOCTU HCCIIEAYEMbIX
paZOaKTUBHBIX 00pPa3LIOB.

2012-2013-rpynna FO.H.baxyroBa nonyunsna 7-Mu KpaTHOE MPEBBIIIEHHE BBIXOJAHON MOIIHOCTU IPH
TUTA3MEHHOM JJICKTPOJIH3E.

B nos6pe 2011r A.Poccu npoaemonctpupoBai 10 kBt anmapar E-Cat, B 2012r -1 MBT ycraHoBky, B
2013r nmpoBeaeHO TECTUPOBAHUE €T0 allapaTa rpynnoi He3aBUCUMBIX YKCIIEPTOB.



1.2 OrteyecTBeHHBbIE PAa0OTHI 10 X0JIOHOMY SIIEPHOMY CHHTE3Y.

3eabaoBuy SIkoB Bopucouu (1914-1987), husuk, BHeC OOIBIION BKIIAJ B TEOPHUIO SIEPHBIX PEAKLIUIA
B XOJIOJTHOM BOJIOPOJIE.

Puc. 1-2-1. 3enpnouu S.b. u I'eprreiin C.C.

1954-3enpnoBuy f. b., Peakiuu, BeI3piBaeMbie M -me30Hamu B Bojopose.// JJAH 95 (1954) ¢.493. 1960-
3enbnosud A.b., ['epreitn C. C. SnepHsbie peakiiuu B Xomao0aH0M Bogopoae. YOH. T.71. Beim. 4. (1960)
¢.581-630.

1975-3enpnoBud f.b., HoBukos U.JI. Ctpoenue u 3Bomonus Beenennoit, M.: Hayka. 1975. 735 c.

2014-buxkTameB IvMuiab UpUKOBHUY €I1Ie T0J1 Ha3ad, onpeaeani GU3n4ecKuii CMbICIT K03 uiineHTa B
dopmyiie KynoHna (BepHyJCS K TOHITHIO Cpelbl, T. €. 3(dupa) IMOKa3al yCIOBUS TPH KOTOPOM
KYJIOHOBCKUH Oapbep Ucue3aeT, T.€. siipa MOTYT CIUBAThHCS MPH KOMHATHOH TemmepaType. bukraiies
D.M. oxonumn ¢usuko-matremaruueckuii ¢axynprer MATU (Poccmiickoro rocyaapcTBEHHOTO
TexHojoruueckoro ynmupepcutera uUM.K.D.lluonkoBckoro). Paboraer B HamumonansHOM HHCTUTYTE
aBuaioHHbIX Texnonoruii (HUAT). http://youtu.be/pe-VbOWihPw

Puc. 1-2-2. Bukrames D. U.

1990-bo6poB BukTop AslekcaHaApoBHY U300peTaTeNb, HHKEHEp, K.T. H., ABTOp MPOEKTA JIeTaTeIbHbIX
ammaparax ¢ sJIepHO-TEPMOSJIEPHBIM PEaKTOPOM (TEPMO-dMHCCHOHHBIE MPEeoOpa3oBaTeIn Ha OCHOBE
nesust). Paboraer B Mockae.

BosaoroB bopuc BacuabeBuu (1930-), ¢pusuk, paspaboran reHepaTop, ¢ HOMOLIBIO KOTOPOTO YAAIOCh

O0OHapyKUTh SJIEPHYIO IEPECTPOIKY BemecTBa. PogoHavanbHUK X0JI0AHOTO TEPMOSIEPHOTO CUHTE3A.
bonoros b.H. bonorosa H.A. bonoros M.b. HekoTopbie 0CHOBBI CTPOEHHUSI BELLIECTBA.

Puc. 1-2-3. Bonoros bopwuc.


http://youtu.be/pe-Vb9WihPw

B 1955 rony okonuns Onecckuil 3JIeKTPOTEXHUYECKUI MHCTUTYT CBSI3U. ABTOpP YCTAaHOBKH XOJIOJIHOTO
TEPMOSJIEPOTO CHHTE3a, KOTOPYIO BIIEPBBIE CAENal B TIOpbME M3 cBapouHoro ammapata. ["WP" 1990,
No2]. Tlpu sroM BeIXOA sHepruu oueHuBaercs B 300 kBt npu 3atpatax B 1 kBt. ABTOp Teopuu o
OeccMepTHH, KOTOPOH ympasisieT "KiIeTKa-muaep'’, ee MOXKHO HaWTH MpUMEpHO "Ha 2 maiblia HUXKE
nynka'". ABTOp TEOPUH O IIETOYHOM U KHUCIOTHOM IMHUTAHUU.

Ha cuery Bopuca bonortosa 6onee 150 n3obpeTenuii, Ha KOTOpPBIE MOTY4YE€HBI aBTOPCKHE CBUICTEIILCTBA.
A eme Ha 350 nzoOperenuit u 20 OTKPHITUH CAENaHbI 3aBKH B ['OCKOMUTET 10 J1e71aM H300pEeTeHUN 1
OTKPBITHH.

1963-BriepBhIe TTPOBENI OOPATUMYIO SIIEPHYIO PEAKIHUIO TI0 PA3IOKEHHIO MOJIMOJIEHA DJICKTPHUYCCKUM
TOKOM Ha HHOOWIA ¥ TeXHEIHA. 3aBeys JJadopaTopuel Ta3epHBIX YCTAHOBOK B IHCTUTYTE HETITI0I03HO-
OyMaXHOU IPOMBINIIEHHOCTH B cepennne 70-X, bonoToB moytu TaitHO 3aHUMAJICSl U3yUEHUEM SIIEPHBIX
IIPOLIECCOB.

B 3axnrouenuu oH co3aan siaepHbiid peaktop () coOCcTBeHHOM KOHCTpYKUMU. IMEHHO Ha HEM BIIEpBbIC B
MUpE 1 OBLIIM OCYIIECTBICHBI «XOJOIHBIE) (06€3 YCKOpHUTENeH -CHHXPOo(a30TPOHOB) SAECPHBIC PEAKIIHH C
npeBpauieHrueM (¢ochopa U CBHUHLA B JIPYTHE XUMHUYECKHE 3JIeMEHThl. KaxkeTcsi HeBepOSTHBIM, HO
MMEHHO B YCJIOBMSIX 3aKJIIOUEHHUS BOJIOTOB MOIy4YMsl COTHIO HOBBIX, HE U3BECTHBIX HAYKE XUMUUYECKUX
AJIEMEHTOB.

B mae 1990 roga Ha yupemutenbHoM coOpannu Pycckoil akagemun n BecemmpHOro ¢onma momouu
y4eHBbIM, HOBaTOpaM, H300peTaTesisaM, NeATeNIM KyIbTypbl BOJIOTOB cnenan oKiaa O TJIaBHOM
OTKPBITHM CBOEH KHU3HU, OTKPBITUU BeKa -Taliulle, B KOTOpoil coaepxkutcs. donee 10 000 xumuueckux
sneMeHTOB. HOBbIE, MPAaKTUYECKU HEM3BECTHBIE TPAJAUIIMOHHONW XUMHH U SIIEPHON (DU3UKE XUMUYECKUE
aneMeHThl, bonoToB Ha3Ban wu3zoctepamMu. OH co3man COOCTBEHHYIO MOJENIb CTPOECHMSI aToMa,
MO3BOJIMBILYIO €MY CIUIAHUPOBATh TOT CaMblii, 3aBEpIICHHBIN B 30HE, SKcriepuMeHT. HoBas tabnuma -
bonoroBeix (OHa Tak Ha3BaHa B CUJIy TOTO, YTO B pabOTE y4acTBOBAIM JKE€HA U ChIH YYEHOI'O) -BHCHUT
Ternepb B My3ee UMeHH 3enrHcKoro B MockBe psiioM ¢ Tabnuieir Menaeneesa.

3aMeueHO, YTO TOKOBBIN HakKaj JIEKTPOHHOM JaMIlbl HE H3JIy4aeT HKOYHOBCKOTO TEIlia IO
OTHOIICHUIO K OOBIYHOMY MPOBOJHUKY, KOTOPBINA MpeoOpa3yeT 3JIeKTpruueckuil Tok B Terio. OnHako
pa3orHaHHbIE AIEKTPOHBI, OOMOAapAUPYsI aHOMA, TOPMO3STCS U U3IY4YalOT BOJIHBI, YHEPIHsl KOTOPBIX
KoJ1e0JeTcsl B HEKOTOPOM JHara3oHe B 3aBUCUMOCTH OT COCTaBa aHO/AHA. boJIOTOBY Takke M3BECTHBI U
Apyrue TpUeMbl MOJIYYEHHs] TEIUIOBOM SHEPrMM Ha aHOJHOM DJIEKTPOJE, BbIpabaThiBaeMOW MNpu
UMITyNIbCHBIX ToKax B auamnasone 0,01 -1,0 mxcek. C mnotHocThi0 TokOB 10 10 000 000 -1 000 000 000
A/kB.MM. UTO cO3/1a€T peajbHbIe YCIOBUS CTPOUTENHCTBA aTOMHBIX peakTOpoB HoBoro tumna. O yewm, B
YaCTHOCTH, CBUJETENbCTBYET 3asiBKa Ha oTKpbiTHe Ne 51-13-57/EIl, K-2572 ot 12 oxts6ps 1988 r.
«SIBNEeHME SMUCCUH BOJOPOIHBIX aTOMOB IOJ] IEUCTBUEM DIIEKTPOHOBY.

BosioTOBEIM yke ampoOMpOBAHO YCKOpPEHHE BOJOPOJHBIX AaTOMOB HE KYJIOHOBCKMMH, a
aMIepOBBIMU CHUJIaMH, Ha JIEHCTBUU KOTOPBIX OCHOBaHA BCS MOTOPOCTPOMTENbHAS AJIEKTPOTEXHUKA.
BopmoposaHbie aTOMBI BELIECTB YJAJIOCh YCKOPHUTH JIO0 MOKa3aTesael, JOCTaTOYHBIX Ul MPOXOXKICHHS
SJIEPHOTO JEJIEHUS WM CUHTE3a IPU CBEPXMAJIbIX PACCTOSHUAX, TOXOASIIUX IO aHICTPEM.

1992-CeupnerensctBo Ne 555521 ot 27.07.1992 r. «Cnoco06 moiyyeHHs SHEPrMM 3a CYET aTOMHBIX
peaKuuin.
1992-CBunetensctBo Ne0555522 o1 27.07.1992. «Cniocob moxy4deHus SHEPTUU U HOBOT'O CIIJIaBa 3a CYET
aTOMHBIX PEAKIUI JACTICHUS U CHHTE3a XUMHUECKUX DIIEMEHTOBY.
1992-CeunerensctBo Ne0038114 ot 13.04.1992. «Cnoco0 moiy4yeHHs SHEPruM 3a CUeT aTOMHBIX
peaKuuii.
1992-CBupnerensctBo Ne555521 ot 27.07.1992. «Cnoco0 mosyueHHs] SHEPrHMM 3a CUeT aTOMHBIX
peaKuuii.
Becnoit 1977 rona on 3aBepmmia 30-netHuid Tpyn «beccMmepTre -3T0 peanbHO», HAlIMCAaB TPUHAALATH
TOMOB MAIIMHONUCHBIX cTpaHull. Teopus «Oeccmeptus» Oaszupyercs Ha 40-JeTHEM LMKIE 3aMEHBI
«KIIETKU-TTU/IEpa», KOTOpast HAXOAUTCS B IIEHTPE YEIOBEUYECKOT0 OpraHu3Ma Ha JiBa Najiblia HUXKe MyTnKa
¥ OTBEYAeT 3a MPOU3BOJCTBO MOJIOJBIX KIETOK B opranm3me. OpraHu3M JIOJDKEH HAYYHUTHCS MEHSThH
KIIIOYEBYIO KJIETKY. BOJOTOB Hamen 3Ty yHUKaIbHYIO TEXHOJIOTHIO.
http ://samo-iscelenie. org .ua/index. php/b ol otov

BonoToB pa3zpaboTan yHHKaIbHYIO TEOPHIO OOPHOBI C TAKUMHU HEU3JICUUMBIMU OOJIE3HSAMH, KaK




pak. OHa omupaeTcs, TJIaBHBIM 00pa3oM, Ha MPHHIMI JBOMCTBEHHOCTH, KOTOPBIA IMO3BOJUI aBTOPY
MOJIOWTH K TOHATHIO HOBOW (pOopMBI cHHTEe3a OMOMacchl, Ha3BaHHOW OeTa-cuHTe30M. bera-cuHTe3
SIBJISICTCS] TAKKM K€ MOTYYHM SIBJICHUEM B MPUPOJIC, KaKk U POTOCHUHTE3, HO HE JJII PACTUTEIbHBIX KJIETOK,
a JIIsl KJIETOK )KMUBOTHBIX (PBIO, ITUII, PETITUIIHIA, HACEKOMBIX, YePBEil), HEKOTOPBIX TPUOOB, OaKTepuil U
BUpYycOB. Pa3paboTaHHas aBTOpOM TeOpHs IO3BOJIMIA €My CO3/1aTh IMPAKTUYECKYIO METOO0JIOTHIO
JICYCHUSI MHOTHX IPYTUX O0JIE3HEH U MOTYIUTh IENbII CIEKTP HEXUMHUYECKUX JICKAPCTBEHHBIX BEIIECTB,
OCHOBAHHBIX NPEHMYIIECTBEHHO Ha MCIOJIb30BaHUU (EPMEHTOB MOJIOYHOKHUCIIOTO OpOXKCHHS
JIEKAPCTBEHHBIX PACTEHUM, HE 00JIAJAIONIUX BPEIHBIM HIIM TOKCUYECKUM JIEUCTBUEM. AJITOPUTM KHU3HU,
KaK HaCTaMBaeT aBTOP TEOPHUH, HAXOJUTCS B MEXaHU3ME TOYHOW HETaTHBHOW XHWMHU, T. €. B PEAKIUIX
HEUTpaIU3aLHH.

Haiinen crioco0 ruraBieHuss METAILIOB O0€3 HarpeBaHus. boJIOTOBBIM HaIEHBI TaKKWE BUJIBI TTOJICH
Y Ha3BaHbl «HEAJIEKTPOMArHUTHBIM areHTomM». C MOMOIIBIO ATUX MOJIEH yAaeTcsl IIaBUTh METAJUIBI C
JHEpro3arpaTaMy B MHJIJTMOHBI Pa3 MEHBIIIE, YEM IPU UCIIOIH30BAHUU TEIIJIOBOM SHEPTHH.

Bepun Ouer I'aBpuiioBny.

Kputuku uaen “xonolHoro tepmosiaa’, Kak MPaBWIO, BBIABUIAIOT B KAayeCTBE IJIABHOIO apryMeHTa
HEBO3MOXKHOCTh (B MpelaraéMblX  YCIOBHUSX)  IPEOAOJICHUS  IMOTEHUHAIBLHOTO  Oapbepa
3JEKTPOCTATUYECKOrO0 OTTAJKUBaHUS sAlep MJId OCYILIECTBICHHS peakuuil cuHTe3a. 1o ecTb,
IIPUHUMAETCS BO BHUMAHHE TOJIBKO YHOMSIHYTBHIM MEXaHU3M MPEOJI0JICHUs MMOTEHIMAIBHOrO 0aprepa,
YTO Ha3bIBaeTcs “B J100”. B 3TOM ciyyae KMHETHYECKas SHEPIUs COYIapsIONIMXCS YaCTHIl JIOJDKHA
IIPEBOCXOUTH BEIUYUHY Oapbepa KyJOHOBCKUX CUJI OTTAJIKUBAHMSL.

Ho cymectByer u npyroii Mexanusm! bBpuio moka3aHo, 4YTO NpH B3aUMOJEHCTBUHU C
YHOPSAJ0YEHHBIMU CTPYKTYpaMH BO3MO>KHA TeJIENOpTalMsl yacTull. [ ocy1ecTBIEHHsI ATOrO Mpoliecca
KaK pa3 HE HYXHbI OOJbIIHME CKOPOCTU (BOpoYeM, Kak W cIumKkoMm Maibie). [logbopom mapameTpoB
MEPUOINYECKON CTPYKTYPhl U CKOPOCTH YAaCTHI] MOKHO TEJIECMOPTUPOBATh UX B MHTEP(PEPEHIIMOHHBIC
MaKCHUMyMbl DPSIOM C HYKHBIMH YacTHIIAMH, MHUHYS TakuM oOOpa3oM MOTEHIHAIbHBIN Oapbep.
B03MOXHOCTh peakuuy CHHTE3a B 3TOM Cilydae OyJIeT ONpEleNsITbCsl COOTHOLIEHHWEM KOHEYHOW M
HUCXOJHOM 3Hepruii cuctembl. ClelyeT OTMETUTh, YTO PEAIbHbIE PACUEThl YCJIOBHUHM, MPU KOTOPBIX
UHTEPPEPEHIIMOHHBIE MAaKCUMYMbI OYyAyT HAXOAWUTHCS B HYXHBIX MecTaxX, 0€3yCIOBHO, MOTPEOYIOT
CO3/IaHHUA CIEIMATBHBIX KOMIIBIOTEPHBIX MporpaMM. /[eno B TOM, 4TO KOIMYECTBO (aKTOPOB, KOTOPHIE
Heo0X0auMO OyJIeT y4YUThIBaTh, JOCTATOUYHO BEJIMKO M 3aBHCHUT OT THMA KPUCTAIMYECKOW pelIeTKH
O60oMOapIUpPyEMBIX MaTEPUANIOB, BEIMYNHBI U HAPABJICHHS CKOPOCTH YaCTHIl, (Pa30BBIX COOTHOIICHUN U
T. 1. KpoMme Toro, npu IBHKEHUH YaCTUIIBI IPOUCXOIUT U3MEHEHHE PACCTOSIHUM, a, CIe10BaTeNIbHO, U
M3MEHEHHEe BeTTMYHUHBI Kod(puIrenTa nepenayu 3a oauH nepuoi. CKOpocTh U HaNpaBlIeHUE JBIKEHUS
caMoi 4acCTHUIbl B IIPOIECCE B3AUMOAECUCTBUS TakKe OyIyT MEHAThCS, TaK KaK Iepeiaya SHEpPruu Beeraa
COMPSKEHA ¢ U3BMEHEHUEM UMIyJibca. ClieqyeT OTMETUTh, YTO TAKOM MEXaHU3M U3MEHEHUS TPACKTOPUU
gacTUI] (BIUIOTH JIO OTpPaXEHWs)) HE UMEET HHYEero OOIIero, Hampumep, C BO3JICHCTBHEM
BHYTPUKPUCTAJUIMUECKUX SJEKTPUUYECKUX MOoJed. MeXaHu3M H3MEHEHHUs TPaeKTOpPHHM B PE3yJbTaTe
oOMeHa »Heprued HaXOAWT CBOE MOATBEP)KIECHHE B HU3BECTHBIX HHTEP(EPEHIIMOHHBIX SIBICHHSIX,
HaOII0/IaeMBIX TIPU MPOXOXKIACHUH (POTOHOB Yepe3 Majble OTBEPCTHS B JKpaHe, TaK KaK M3MEHEHUE
HaIpaBJIEHUsl PaclpoCTpaHeHUs (OTOHOB, B KOHEYHOM MTOIe€, MPOUCXOAMUT 3a CUET OOpaTHOro IO
HaIlpaBJIEHUIO UMITYJIbCA, IOJIy4aeMOr0 3KPAaHOM C OTBEPCTUSIMHU.

SAnepHple peakii MO>KHO OCYIIECTBIISITH TOCPEICTBOM CIIOKEHUS (MHTEephEepEeHITNN) 0OMEHHOTO
B3aMMOJICHCTBUS (aMILTUTY]T BEPOATHOCTEH) C UCIOIB30BAHUEM MEPUOJAMUYECKUX (KPUCTATITUNYECKHUX)
CTpyKTyp. Hanpumep, 3T0 co31aHne UCTOYHUKA SHEPTUHU C HCTIOIb30BAaHUEM AJIEKTPUUYECKOTO paszpsaa B
BOJIOPOJI€ B YCTPOMCTBE, KATOJIOM KOTOPOTO CIY>KUT MOHOKPUCTAJLI TUTaHA, HACBIIIEHHBIN BOJAOPOJIOM.
AMIUIMTYZBI B3aUMOJEHCTBUSL OT MHOTHX HOHOB BOJAOPOJA, YCTPEMIISIOIIMXCS K Karoay, OyayT
choKycupoBaHbl (CYMMHPOBAHBI) KPUCTAUTUYECKOW CTPYKTYpOM THTaHa BONW3M aroMa BOJOPOJA,
pPacTBOPEHHOr0 B THUTaHE, B pe3yjbTaTe YEro MPOU3OHAET siAepHas peakius CHHTe3a. AHAJIOTHUYHBIM
00pa3zoM, ¢ MOMOIIBIO NMEPUOANYECKUX CTPYKTYP MOKHO OCYIIECTBIIATH APYTHE siIEpHble peakiuu. B
ATUX JKCIIEPUMEHTAX BaXHO B3aMMHOE COOTBETCTBHE BCEX MapaMeTpOB, 0OECIIEUNBAIOIINX CIOKEHUE
aAMIUTUTY 1.



Puc. 1-2-4. «Xononusiii Tepmosny. CrnokeHre aMILUIUTY I B3aUMOICHCTBHS OAHOBPEMEHHO OT MHOTUX
OJIMHAKOBBIX YaCTHI[ CO3/IaeT OJIArONPHITHBIC YCIOBHS JUTSI PEAKIIUH SACPHOTO CHHTE3A.

-Bepun O. I'. JIlunaMuka Bakyyma 1 COJINTOHHAsI Teopus neMeHTapHbix yactul. M. PT-IIpecc. 2002. -
Bepun O. I'. [Ipupozaa sneMeHTapHBIX YacTHII, KBAaHTOBas Teopusi U Bennkoe O0benunenue. M.
Kontyp-M. 2005 r.

-Bepun O.I'. Dneprus. Bemectso u nose. M. Kontyp-M. 2006. 125¢.+

-Bepun O.I'. HeusBecTHOE 371€KTPOMAarHuTHOE MOJI€ M HAIPABJICHUS IPUOPUTETHBIX UCCIICIOBAHUM. +

2016-I'pomoB A.A., I'pomoB A.M., [Tonenko E.M., Cepruenko A.B., Cabunckas O.I'., Paa6 b., Taiinens
V. (Tomckuii nonurexHudeckuii WHCTUTYT). OO0 0Opa3oBaHMM KaibIMsl B TPOAYKTaX TOPCHHS
KEJIe30IIOMUHUEBBIX TEPMUTOB B Bo3ayxe. JKypHan ®@usndeckoit Xumuu. 2016. 1.90. NelO. c.1578-
1580.

[Tpenn3noHHBIMM METOJJAMU UCCIIEI0BAH COCTAB KOHJEHCUPOBAHHBIX MTPOAYKTOB CTOPaHUs TEPMUTHBIX
cmeceit (Al + Fe203) B Bozayxe. [TokazaHo, 4To B IpoIecce TOPEHUs 00pa3yeTcs U CTaOMIU3UPYETCS B
konuuectBe 10 0.55 mac. % Kanbluii, OTCYTCTBYIOIIMN B peareHTax uductorod 99.7 mac. %. [na
OOBSICHEHUS] JAHHOTO pe3yJibTaTa NpUBJIEYEHA TUIOTE€3a O TOM, YTO B JaHHOM CiIy4yae Hapsay C
peaKIMsIMUA OKHCIICHUS U a30TUPOBAHMSI AJTFOMUHHUS UMEET MECTO JpyTrasi peakLusl.

Nepsirun bopuc BaagumupoBuu (1902-1994), poccuiickuii ¢pusukoxumuk. Co3man ydeHUe o
MOBEPXHOCTHBIX CHJIaX M MX BJIMSHUU HA PACKIMHHUBAIOILEE JABJICHHWE M CBOMCTBA TOHKHMX >KHUIKUX
TUICHOK.

Puc. 1-2-5. [epsarun b.B.

DddexT aHOMaNTBHOTO YBEIMYEHHSI BBIX0J]a HEUTPOHOB HEOJTHOKPATHO HAOIIOAAJICS B OIBITaX MO KOJIKE
neiirepueBoro npaa. B 1986 roay akanemuk b.B. Jlepsrun ¢ coTpyaHUKamMu OmyOJIMKOBaJl CTaTbio, B
KOTOpO# ObUIN MPHUBEIEHBI PE3YJIbTAaThl CEPUH SKCIEPUMEHTOB M0 Pa3pyLICHUIO MUILIEHEH U3 TAKEJIOTro
JIb/1a C TOMOIIBIO METAJUINYECKOro Ooiika. B 3T0if paboTe coob1manoch, 4To MpH BhICTpEJIe B MUIIEHb U3
Tspkenoro sbaa DO2 mpu HawanmsHOW ckopoctu Ooiika 100-200 m/c perucrpupoBanocs 0.4 orcyera
HeiTponoB. Ilpu BeicTpene B MutieHs U3 o0bryHOrO b2 HO2 peructpupoBaiocs Bcero 0.15 orcuera



HEHUTPOHOB. YKa3aHHbIE 3HAu€HUs ObUIM MPUBEICHBI C yUYETOM IMOMPABOK, CBA3AHHBIX C HaJMYHUEM
(oHOBOTO MMOTOKA HEUTPOHOB. B sKcniepumentax [lepsruna kocmuyeckuii o cocrasmnsin 0.17 oTcuera
Ha BBICTpE. ABTOPHI CTaThU CBSI3BIBAIM POKIACHUE HEHTPOHOB ¢ peaknueii d+d=He+n . Bo3amosxxHocTh
3TOM peaklnuu 00OCHOBBIBANACH B HAJIMYMEM B 30HE Pa3pyIIECHUs TBEPJOTO Tesa AIEKTPHUECKUX MOJICH
HanpspbkeHHOCThI0O 10B6 B/cm. Ilo muHenuio b.B. JlepsruHa u COTpYAHUKOB, 3TH TOJISA YCKOPSIOT
JIEUTPOHBI 10 JOCTATOYHO OONBIIKX dHepruid. Ho 3T0 He Tak, oTOMY 4TO, JaXKe IPU SHEPTHH ACUTPOHA-
cuapsga 10 KeV |, Beixon HelTpoHOB B peakuuu +d=He+n cocraBmser Bcero mopsiaka 118-10> Ha
NeUTpoH. [laxke NMpuHAB CpPEeNHION JJIMHY pa3roHa JedTpoHa paBHoi 10B-6 cM > (Ha camoM Jene, Ha
MOPSAIOK MEHBIIE), Mbl IPUXOAUM K OlLleHKE 3Hepruu siapa-cHapsaga 1-10 eV. [Tosromy snexkTpuueckue
I10JI B KpUCTAJIJIE IPUHUIMIINAIBHO HE CIIOCOOHBI pa30rHaTh JEUTPOHBI A0 3HEPTUi, Tpu KOTOpbIX XAC
MIPOTEKAET CO CKOPOCTHIO, JOCTATOYHOMN ISl SKCIIEPUMEHTAIBHOr0 0OHapy>keHus. [l Toro 4rodbl Kak
MOKHO TOYHEE MO3MIIMOHUPOBATH MUOHEPCKHE paboTsl akagemuka b.B. Jlepsruna no npobieme XSAC,
OTMETHM, YTO JJI1 TUIIMYHBIX «TOPSAYUX» AIEPHBIX PEaKLU XapaKTepHbl SJHEPIUH MOPsAIKA HECKOJIBKUX
MbB. Ilockonbky 3Heprus 10 KaB cooTtBeTcTByeT Temmneparype Beero okosio 10B8 rpaaycoB, IOCTOIBKY
SIEPHBbIE PEaKLMM IPU TAKUX SHEPIHSAX BCE €lIe CIEAYeT OTHOCUTh K Paspsany «XOJOAHbIX». [[ns
OCYILECTBIICHHSI «TOPSYEH» PEAKIINH SIIEPHOTO CHHTE3a B UUCTOM JCHTEpHH TeMIIepaTypa J0KHA ObITh
Ha MOPSIIOK BBILIE.

1986-lepsrun b.B., Kimtoes B.A., Jluticon A.I'., Toropos O.I1. O BO3MOXHOCTH SA€PHBIX pEeaKLUil TpH
paspyieHun TBepAbix Ten// Kommounusiii xkypHai. 1986. 1.48, Nel. ¢.12-14.

1989- Jluncon I'.A., CakoB [I.M., Kiroes B.A., [lepsrun b.B., Tonopos O.I1. I'enepauns HeHTpOHOB
[P MEXaHMYECKOM BO3JICHCTBUHU HAa THTaH B MPHCYTCTBHHU JIeiiTepupoBaHHbIX Bemects: D-O2 | LiD ,
nosunponmwieH (D6). [Tucema B AKOTD, 1989. Tom 49, Bbim. 11. ¢.586-590.

1990- Jluncon A.I'., Kimroer B.A., Jlepsirun b.B. u ap. [Tucema B XKT®. 1990. T. 16. Beim. 17. C.54-57
1990-JIunicon A.T'., Kimoes B.A., [lepsrun b.B. u ap. [Tumbma a XXT®. 1990. T. 16. Bem. 19. C.89-94
1991- Jluncon A.T'., Ky3ueuoB B.A., llepsrun b.B. JIAH CCCP. 1991. T. 318. N 3. C. 636-639 1993-
Jluticon A.T'., JIsxo b.®., Caynun E.U., epsrun b.B., Tonopos FO.I1., Kitoes B.A., Cakos [I.M.
['eHeparusi MPOAYKTOB SACPHOTO CHHTE3a NPU KOMOMHHPOBAHHOM BO3JCHCTBUU KaBUTAIMH H
AJIEKTPOJIM3a Ha MIOBEPXHOCTh TUTAHA B IEUTEpUPOBAHHBIX AnekTpoiauTax. KTD. 1993. Boimn.7. ¢.187.

3onotryxun Baagumup AntonoBmu (1950-) m3oOperatens, myOmamipct. PaboTtaer Hax mpoekTamu
00MTaeMBIX KOCMUYECKHX MOCeNeHu. Pa3pabaTeiBaeT mpoeKT MHEPIIMOHHOTO TEPMOSIEPHOTO peakTopa,
B NATEHTOBAHUHU KOTOPOTO €My ObUIO OTKa3aHO.

1997-3omotyxun B. "Kononuzanus kocmoca. [Ipo6iemsr u iepcriektuBsl” /Tromens, 1997.

Kpsbivmcknii B.B.

banakupes B.®., akanemuk,

1990-Kpsimckuit B.B. mpoBen wuccienoBaHusi BO3ACHCTBUS HAHOCEKYHIHBIX 3JIEKTPOMArHUTHBIX
umiysbcoB (HOMMU) Ha ¢puznueckue 1 XuMHYECKHE CBOMCTBA BEIIECTB.

2003-banakupes B.®., Kpsimckuit B.B. HuskoremneparypHas TpaHCMyTalusi XUMUYECKHX 3JIEMEHTOB
C BBIJICJICHUEM PHEPrUM MPHU AIEKTPOMATHUTHBIX BO3AeHcTBUAX // M3BecTus YensiOMHCKOro Hay4yHOTro
1eHTpa, BhIM. 4 (21), 2003.

2003-banakupeB B.®., Kpeivckuii B.B., bonoroB b.B. m np. BzanmorpeBpamieHusi XUMHYECKHX
anemenToB //Ilox pen. B.®. banakupesa. ExarepunOypr: YPO PAH, 2003. Onucanue mporeccoB u
YCTaHOBOK TPAHCMYTAllMH JIEMEHTOB.

2013- TIlepeBo3unkoB Hukomaii ®uaunnosuy, MOTH.

B xome skcmepumenTta Ha (OTOMIEHKE OBLIO 3apEeTHCTPUPOBAHO HEDIEKTPOMATHUTHOE H3ITyUeHUE
Jlazepa, MpOoLEIIIEro yepe3 KI0BETy ¢ OMarHMYE€HHOW BOJIOM. M31ydyeHre OMarHM4eHHON BOJIbI, a TAKKE
KaK W3Iy4eHHUs, BO3HHUKAIONIME B JPYTHMX BHUAAX pa3psga W TPH DIEKTPOIU3E BOJBI CIHOCOOHO
TpaHc(OPMHUPOBATH ATOMHBIE SI/Ipa, YTO TOJATBEPHKIAET BBITTOJHEHHBIH MAacCC-CIIEKTPOMETPUIECCKUN
aHaIIM3 NUANKH «rprba». OOHAPYKEHO MOSIBICHUE XUMUYECKUX IJIEMEHTOB, KOTOPBIX HET Ha CBETIION
00JacTH MPOSBIEHHON (DOTOTUIEHKH, T.€. PeUb UAET O XOJOJHOW TPAHCMYTAIlUU SIIEP XUMHUUYECKUX
JJIEMEHTOB.



Puc. 1-2-6. Pe3ynpTaT 3KCIEpUMEHTA.

2013-EBmenenko B.B., Manaxos O.M., IlepeBozunkoB H.D., Hlapuxun B.®., Perucrpauus
BBICOKOYHEPIETHYECKOTO M3ITyYeHHsI, HAOII0IaeMOro MpU B3aUMOJICHCTBUU J1a3€pHOTO M3IYyUYCHHS C
OMarHM4eHHOM BoAoH. «Akanemus Tpunutapuzma», M. 31 Ne77-6567, my6n.17905, 15.02.2013.

Patuc Opuii JleonnnoBu4 (MHCTUTYT SHEPreTUKH criennaibHOro HazHadeHust, Camapa). 2008-Partuc
I'.10., 3y6punun A.M. Crioco6 noiayyeHus: MeTacTaOUILHOTO SIEPHO -aKTUBHOTO BEIIECTBA
nuHEeHTpoHus. 3asBKa Ha m3o0pererne Ne2008147688 ot 04.12.2008. DenepanbHas ciryx0a 1mo
MHTEJUIEKTYallbHOM COOCTBEHHOCTH, ITaTEHTaM U TOBapHbIM 3HaKaM. [IpuopurerHas cnpaBka Ne(062434
ot 04.12.2008.

2008-Patuc I'.10., 3yopunun A.M. TomnuBo 1uist SHEPreTUYECKUX PEAKTOPOB YIIPABIISEMOT0 XOJIOIHOTO
SJIEpHOTO CHHTEe3a. 3asBKa Ha m3oOpereHue Ne2008147687 ot 04.12.2008. denepanbHas ciryxba 1mo
MHTEJUIEKTYallbHOM COOCTBEHHOCTH, MATEHTaM M TOBapHBIM 3HaKaM. [Ipuoputernas cnpaBka Ne062433
ot 04.12.2008.

2008-Parwuc 10.JI. MeTtacTabuiibHOE SA€PHO-aKTUBHOE BEIIECTBO TUHEUTPOHUH. 3asBKa HA N300pETCHUE
No2008147689 ot 04.12.2008. denepanpHas ciiyx)0a 0 HHTEIUIEKTYJIbHONH COOCTBEHHOCTH, ITaTEHTaM
1 ToBapHBIM 3HaKkaMm. [IpuopureTtnas cripaBka Ne062435 ot 04.12.2008.

2009-Paruc 10.JI. Yrpasnsembiii «TepMos WM Xoloaabii cuaTe3? pama naeir. Camapa. 2009. 94c¢.+

1980-PemernuxkoBa Tammiaa IlerpoBha, k.0.H., Kues, Unctutyr ¢usmonorun pacrenuii HAH.
Hccnenosanus SIMP.

Jlnst aHanu3a ObUIM B3SATHI BO3JLYITHO-CYXHE SJIUTHBIC 3epHA MIIEHUIIbI, TOOBIBABIINE O] HEBUAUMBIM
JIy4OoM reHepaTtopa (OIbITHBIE 00pa3libl), U TaKue ke, HO He o0mydaBiinecs (KOHTpoJibHbIe). [lepBhle ke
u3Mepenus npudopomM (Munucnex P-20), paboTarouym no NpUHLIKUITY S1€pPHOTO0 MArHUTHOTO PE30HAHCA,
MOKa3aJIi CTATUCTHUYECKU JIOCTOBEPHOE PA3IIMUME MEXIY KOHTPOJBHBIMA M ONBITHBIMH CEMEHaMH. Y
00JIy4eHHBIX T€HEPATOPOM CEMSIH U3MEHUIIOCh SHEPIeTUYECKOE COCTOSTHIE TPOTOHOB (S€p BOAOPOAA).

Pridoanko Buxtop ®Penoceenu HHI[ XOTU (XapbkoBckuil (PU3MKO-TEXHUUYECKHH HHCTUTYT)
3aHUMAJICS TPOOJIEMOM XOJIOAHOTO SIIEPHOTO CUHTE3A.

1981-bepxateiit Bmaguvmup MBanoBuy, Peibanko Buxtop ®enoceeBny, Xazan CemeH MopayxoBud,
denopenko Anexcanap MBanosud (11/s B-2572). Karoanslit y3en noHsoro ucrounuka. [latent 953677.
1982.

1989-3enenckuii Bukrop ®denoposuy, Pridanko B.®., MoposoB A.H. Toncronyukas I'.J., Kymum B.I'.,
[Muctpsk C.B., MapteiHoB M.C. DKClepuMeHTBI MO XOJOJIHOMY sifepHOMy cuHTedy B Pd wm Ti,
HACBIIICHHBIX JIeTepreM METO0M MOHHOM UMIUIaHTauu. 1989. 24c.

1989-Pyxwunkunii B.B., ['pubanos 10.A., Peidanko B.®., Xazan C.M., MapteiaoB 1.C., Mopo3os A.H.
MHororeneBasi skcnepuMenTanbHas ycraHoBka «CKH®» //Bompocsl aTOMHOW HayKd M TEXHUKH.

Cepus: «®u3nka pagualiiOHHBIX TOBPEXKIECHUNW M paguallMOHHOE MaTepuaioBeneHue». 1989, Beim.
4(51), ¢.84-89.



1990-3enenckuii B. @ ., Peidanko B . @ ., Mopo3oB A. H ., Toncromynkas I' . JI ., Kymum B . T ., ITuctpsik
C. B., MaptbeiaoB U. C. DKCHiepuMEHTHI 110 XOJOAHOMY siiepHOMY cuHTe3y B Pd u Ti, HachIIeHHBIX
JIEUTEepreM METOJIOM MOHHOUN mMIUIaHTaruu //Bornpockr aromHo#t Hayku U TexHUKU. Cepust: «Dusnka
paauanMoOHHBIX OBPEXKICHUN U paallMOHHOE MaTepuanoBenenue». 1990, Boim. 1(53), c.65-71.

1992- Pri6anko B.®., Hexmonos .M., Kynum B.I'., [Tuctpsx C.B., Mopozos A.H. TepmoaecopOius
MOHHO-UMIUIAHTUPOBAHHOTO JICUTEPHsI U3 TOHKHX IUJICHOK M MAaCCHUBHBIX 00pasioB TuTaHa //Bompocskl
aToMHOIl Hayku U TexHukH. Cepusi: «Dusnka paguallMOHHBIX MOBPEXACHUN W PaJIUAlMOHHOE
MatepuanoBenenue». 1992, seim. 1(58), 2(59), ¢.59-65.

2003-3enenckuii B. @., Peidanko B. @., Tonacronynkas I'. 1., Mopo3zoB A. H. OcobeHHOCTH SMUCCHA
BBICOKOYHEPIeTHUYCCKUX 3apsDKEHHBIX dacTHil u3 oOpasios ti u pd IIpu uMIutaHTanuu B HUX HOHOB
nertepusi. Bonpocsl aroMHOM Hayku W TexHHKU. Cepusi: Pu3MKa paguallMOHHBIX MOBPEKICHUN U
paauannonHoe mMatepuaioBenenue. 2003. Ne3. ¢.57-61.+

CraposoiitoB EBrennii M. http ://liga-ivanovo. narod. ru/starov. htm "I"paButarust B Mukpomupe"
(kHUra)

"[ToTeHuMAanbl MOHU3AIMH, TOJIIPU3YEMOCTH U TApaMETPhl MEKMOJIEKYJISIPHOTO B3aUMO/ICHCTBUS
WHVBUIYATBHBIX BEIIECTB B Ta30BOH ¢aze" (KHHra)

"Pacmmpsiercs mu Hama Beenennasn?" (crates) "KBaHToBaHHE OpOUTANTBHBIX ITAPAMETPOB BpaIICHHUS
wa"eT ConHeuHol cuctembl” (cTaThsl) "BiusiHue nceB1OMarHUTHBIX CHJI Ha IBUJKEHUE TUIaHET
Conneunoii cuctemsl" (ctaThs) "Kak oOpazoBanuch miuaHeThl COHEYHON CUCTEMBI-TUIIOTE3a, KOTOPas
ycTpanBaeT Bcex" (ctaThs) "O MpOUCXO0XKIeHUH MarHUTHBIX osiel mianet CoHeYHOM CUCTeMBbI"
(cratbs) "SnepHble peakuu ¢ ydacTueM HeUTpuHO-MU(DbI 1 peanbHOCTh" (cTaThs) "Ilepuos
IoJiypacraja v CTpyKTypa paJuOaKTUBHBIX siiep aTOMOB" (CTaThsl) "DNEKTPOAMHAMUYECKUN pacyeT
CTPYKTYPbI U Macc MOKOs AJIEKTPOHA, MPOTOHA U HelTpoHa" (cTaThs) "O MPOUCXOKICHUH CUIT
NPUTSDKCHUST PU3NIECKUX TN B dpupHOI cpeze” (cTarbs) "YHUBepcallbHAS KOPPEISIH MEXKTY
sHeprueit depmu u paboTON BBIXO/A ANEKTPOHOB B MeTaiiax" (cTaThs)

"DKCIIepUMEHTAILHOE TIOATBEP)KICHIE HATNYHS d(PUPHON Cpebl (CBS3b MMOKA3aTels MPEIOMIICHHS C
TEPMOJUHAMHYECKUMH XapaKTePUCTHUKAMH ONTUYECKH MPO3PAYHBIX HOHHBIX KPUCTAIUIOB)" (CTAThsI)




"UaTepripeTarius MarHuToontudeckoro 3dexra Dapaaest Kak caeACTBAE B3aUMOJICHCTBUS (DOTOHOB C
a¢upHoOii cpenoit " (ctaThs )

"Hcnonp30BaHne TEPMOAMHAMUYECKUX XapaKTEPUCTHK KPUCTAJIOB Ul pacdeTa UX JUAMArHUTHBIX U
napaMarHUTHBIX BOCTIPUMMYHUBOCTEH" (CTaThs1)

"Anbda-pacnan saep aroMoB. CymiecTByeT Jiu TyHHENbHBIN 3D dexT?" (cTaThs)

"Kak Ham OCyIIeCTBUTh YIPaBIseMbIil TEPMOSIEPHBII cuHTe3 0e3 TokaMaka" (CTaThbs)

"TeopeTnyeckue OCHOBBI IPOLIECCOB TPAHCMYTALUHU SA€P ATOMOB B JKMBOM M HEXHBOW IpUPOJE.
O0cy:x1eHne IKCIIEPUMEHTOB 110 X0JIOAHOMY siIepHOMY cuHTe3Y'' (cTaThbs)

"PacueT y1e/IbHOr0 CONPOTUBIICHHUS METAJIJIOB C UCIIOJIb30BAHNEM X TEPMOIMHAMUYECKHUX [TapaMeTpoB"
(craTbs).

®uaumoHoB B.A. Qu3MK, 3aHUMACTCS MPOOJEMOM XOJIOAHOTO SJICPHOIO CHHTE3a M TPAHCMYTalluU
sep).

®oproB Bacuiuii EBrenneBuu (1946-), dusuk, npesuaear PAH ¢ 2013 roga. C 2007 roga u 1o
Hacrosimee Bpems B.E. ®oproB -mupektrop OHWBT PAH. 3aBenytommii kadenpoit Qu3UKH
BBICOKOTEMITEpaTypHBIX MpoieccoB PMXD MOTHU.

[0 TMEpCHEeKTUBAaM INPUMEHEHHUS [PEeCTaBIsAETCS

IIPOBOJMMBIN B HACTOSIIEE BPEMS I0J PYKOBOJICTBOM
B.E. ®oproBa HHKI SKCIEPUMEHTOB IO HCCIEIOBAHHIO (OPMUPOBAHUS KBA3UKPUCTAIUIMUECKUX
YIOPSAIOYEHHBIX CTPYKTYP B IJIa3Me, BKJIKOYAs YHUKAJIbHBIA KOCMUYECKHI SKCTIepUMEHT «I1ma3mMeHHbIi
KpUCTAJI/», HayaThli Ha OpOMTaIbHOM KomIuiekce «Mwup» B 1998 rony u mpomorpkaromuiics Ha
MexnyHapoanoi kocmuueckoit cranuuu (MKC).

3aHuMaIcs HpOGJ’IGMOﬁ XOJIOAHOT'O AACPHOI'0 CUHTE3a.

1992-B. E. ®oproB u ap. “/lnarHoctuka HeHTpoHOB B sKcnepumenTax no XAC”, Tpyasl nHCTUTYTa
obmeit puszuku, 1.36, 1992r.

2013 roay Ha [TerepOyprckoM MeXayHapOIHOM SKOHOMHUYECKOM (GopyMe crpocuiiu y npesuaesta PAH
Bnagumupa @opToBa, 4TO OH JyMaeT O MEePCHEKTUBAX XOJIOAHON TpaHCMyTaluH siiep u padore Poccu.
@DOpTOB OTBETUJI, YTO BCE ITO HE 3aCIy’KUBAECT BHUMAHMS U HE UMEET MEPCIIEKTUB, a UMEET UX TOJIBKO
TpaJULIMOHHAs siiepHasi SHEPreTUKa.



Yepenanuen FOpmuii, Aunpees Eprenuii. Corpeer ju yKpauHy TEIUIO XOJIOAHOTO CUHTE3a?
http://www.medem.kiev.ua/page.php?pid=645

AnnapeeB EBrenuii AjiekcanapoBudy, kK..M.H., Uactutyt ¢puszuku HAHY.

Puc. 1-2-8. AunpeeB E. A.

HoBas Teopust yTBepKIaeT: IEeKTPHUUECKUil 3apsii, Macca U BOOOIIE Bce HAOIIOIaeMbIE XapaKTePUCTHKH
BELIECTBA €CTh CIEACTBHE OPraHU3allud IBU)KCHHS CBEPXTEKy4Yed IPOTOMATEPUM B BUIEC BUXPEBBIX
CTPYKTYp -yCTOWYMBBIX U HECTAOMIBbHBIX. Takoi moaxoa mpeackasan BO3MOXKHOCTh UMEHHO XOJIOHOTO
SJICPHOTO CHHTE3a aTOMHBIX AJIep U COCO0 ero peanus3anuu. JKCIEPUMEHTHI, TOCTABICHHbIE COTIACHO
IIpeJICKa3aHusIM, TEOPUIO ITOATBEPAMIIN.

Kpome Toro, ¢ mo3unuii HOBOro mnoaxoja ObUIM IPOAHAIM3UPOBAHBl MHOTOYHCIICHHBIE
«CTpaHHBIC)» PE3YNBTATH KOJUIET, pabOTAIOMMX B MHBIX 00MacTsIX Gu3NKH. IMEHHO B TeX OMbITaX, I/Ie
¢denomensl XC, cornacHo mpeacKazaHusM, MOIIM Obl HaOiogaTbesd B npuHiune. Oka3anoch, 4To 3TO
SBJICHUE HE TaK YXX YHUKAJbHO, KaK €ro IpeACTaBISIOT «MYIIKETEpbD» KBAHTOBOW MEXaHUKH U
IIPUBEPIKEHIIBI KJIACCUYECKOTO TEPMOAa. B HEKOTOPBIX MPUKIAAHBIX 33aa4ax OT XOJOJHOIO CHUHTE3a
Jla’Ke MbITAIOTCSI U30aBUTHCS, T.K. OH «MEILIAET» OCHOBHOMY TeXHoJiornyeckomy mpoueccy! Kak Toiapko
YCIIOBUS XOTb YyTh-4yTh IPUOINKAIOTCA K TPEOYEMBbIM -XOJI0JJHOE CIUSHHE SEp TYT JKe pealu3yercs C
BEpOATHOCTHIO Ha 10-16 MOpsAIKOB BhIIIE, YEM B CHEUAIBHO IOCTABICHHBIX SKCIIEPUMEHTAX.

Kak yxe oTMeuasoch, NPHUHATO CUMATATh, 4YTO M IPEOAOICHHS DICKTPUUYECKUX CHII
OTTAJKUBAHUS MEXAY IOJIOKUTEIbHBIMU 3apsilaMd  B3aUMOJICHCTBYIOIIMX AaTOMHBIX SJE€p HX
HEOO0XO/MMO TE€M WM HMHBIM CIOCOOOM pasroHATh 10 OOJBIIMX CKOPOCTEH, a MOTOM CTaJKUBaTh
«16amm». KoHeuHo, GpurypaibHO roBopsi, MOXHO MOAKOBATh JIOMIAJh M HAa CKaKy, Kak 3TO yAaBaJloCh
ObUIMHHBIM yMenbliaM. Ho He nyuilie M crepBa OCTaHOBUThH KOHS, COTHYTh €0 HOTY B yA00HOE IS
Ky3HElla I0JIO’KEHUE U TOJIBKO ITOCIIE 3TOI0 IPUMEPUTH U MIPUOUTH CHACTIUBYIO MOJAKOBY?

HoBas Teopusi pexkomenpayer: ocraHoBure KoHs! Hamo He HarpeBarb, a oxsaxzaarb. He
BCTPSIXMBATh M KaJ€UYHUTh aTOMHYIO PEILETKY, & OPUEHTUPOBATH €€ JIEMEHTBl CTPOrO OIpeIeICHHBIM
00pa3oM. DTO HEOXKUAHHOE PEelIeHHe OBbLIO HACTOJNBKO MPOCTBIM, YTO TEXHOJOTHS SACPHOTO CIAUSHUS
JIETKUX U30TOIOB Cpa3y MpeBpaTUiiach B «KyXOHHYIO». A 3TO, B CBOIO O4epe/b, 03HAYAET, YTO JHOOOM
MaJIO-MaJIbCKH KBAIU(DUIIUPOBAHHBIN (PU3UK-SIIEPIIUK B CBOEH J1aOOpaTOPHH CO BpEMEHEM CMOKET 0e3
0Cc00BbIX (PMHAHCOBBIX 3aTPaT CIPOEKTUPOBATh M MOCTPOUTH, HAIPUMEP, KOTEN JUIsl 000rpeBa KHUJIOro
J0Ma MJIU JlaXke *KHUJI0ro MaccuBa. JIMOO ayeKTporeHeparop: TEMIo B AJIEKTPUUYECTBO MPEBPAIIATH MBI
y>Ke JaBHO HAay4UJIUCH!

IIpoexT «/JIaBuHA».

B pe3ynbpTare MHOrOJETHHX HCCIEIOBaHUM HEPOPMaJIbHBIN KOJJIEKTUB KHEBCKUX (DU3HKOB
pa3paboTayl MPOEKT O] YCIOBHBIM Ha3BaHUEM «JIaBHHa», yCIEIIHOE BBINOJIHEHHE KOTOPOIO MOMKET
cienaTh YKpauHy HE3aBUCUMOW OT UMITOPTA JIFOOBIX SHEPTrOHOCUTENEH.

Peus uaer o co3gaHuM, NMPOU3BOJCTBE U MPOMBIIIJIEHHOM HCIIOJIIB30BAHUU aJbTEPHATUBHOTO
HKOJIOTMYECKH YHUCTOTO JEIIEBOTO SIEPHOTO TOIUIMBA, MPUHIUI CKUTAHHSA KOTOPOTO OCHOBAaH HE Ha
JIEJIEHUH ypaHa WU IITyTOHUS Ha BBICOKOPAAMOAKTUBHBIE OCKOJIKH, a HA CIIMSIHUM JIETKUX aTOMHBIX SIZIEpP
B CTaOMJIbHBIE XMMHUYECKHUE AJIEMEHTHI C BBIJIEJICHHEM TOJBKO TEIIOBOW sHEpruu. Bce KOMITOHEHTHI
9TOTO TOIUIMBA B Y KpauHE UMEIOTCH.

-Kunorpamm Oynyiiero TomiauBa CrOoCOOEH 3aMEHUThH MPUOIM3UTENbHO 1 ThIC. T Ma3yTa. -PacuerHas
ce0eCTOMMOCTb JIEKTPOIHEPTHH B 8 pa3 HUXKE CYIIECTBYIOIICH.
-IIpoexT He TpeOyeT OonbIINX (PUHAHCOBBIX 3aTPAT U MOXKET OBITH Peau30BaH B KOPOTKUE CPOKH.

-JleneBu3Ha npoekTa onpeAenseTcss TeM, YTO BCs He0OXoIuMasi anmaparypa yxxe nMmeercs. [leHexHbie


http://www.medem.kiev.ua/page.php?pid=645

CpeACTBa MPEAINOJIAraeTcsi TPATUTh TOJIBKO Ha MPUOOPETEHHE PACXOAHBIX MAaTEpHAIOB U 3apIuiaTy
ucnogHutesnei. 1o 30 yenoBek B IIECTH MHCTUTyTax HanmoHanbHOM akaieMuu HayK.

-BeIcTpOTa BHINOIHEHNS IPOEKTA OMPEAETAETCSA TEM, YTO HET HEOOXOJUMOCTH 3aHUMAThCs TOMCKOBBIMU
paboTaMu, MOCKOJIBKY METOAMYECKast 4acTh 33/1a4M MpopadoTaHa JOCTAaTOYHO IMOJHO. -IlepBrbIif 3Tam -
CO3/laHME TEXHOJIOTMU TPOMBIIIIEHHOTO M3rOTOBJIEHUS TOIUIMBHBIX JJIEMEHTOB M ONTHMM3aLuUs
TEXHOJIOTUHU CKUTranus. OpueHTHPOBOYHBIN cpok ucnonHeHus 8-10 mecsies, croumocts He 6onee 100
TBIC. y.€.

-BTopoii sTam -u3roToBieHne ONBITHOrO 00pasiia TeIIOBOro TeHepaTopa MOIIHOCThIO He MeHee | kBT.
Cpoxk ucnonnenus 15-18 mecsues. Ctoumocts 300-500 ThIC. y.€.

B HIIO “JIyy” (r. IlomosibCk) MPOBOAMIMCH 3KCIIEPUMEHTHI 10 XOJOAHOM HapaOOTKe TPUTHUS IPH
OoMOapIMpOBKE METAJUIOB MOHAMH JAEUTEpUs B TIEIOLIEM 3JeKTpudeckoM paspsae. Coobmanock o
MOJIyYEHHUH TIOJ0XKHUTEIBHOIO PE3YyIbTaTa.

2003-TepmosiaepHbIi CHHTE3 B MMy3bIpbKax. Ycrnexu ¢uzndeckux Hayk. 2003. 1.172. Ne4, c.472.

1.3 3apy0Oe:xHble padoThI 10 X0JIOIHOMY SI/IEPHOMY CHHTE3Y .

OObeKkTHBHOE MHEHHE 00 STOM HOBOM SHEPrOMCTOYHHMKE MOXHO OYJEeT MOIY4YHUTh IOCIe
IMPOKOMACIITAOHOH TOCYIapCTBEHHOW MPOrpaMMbl HUCCIICOBAHHA, YTO W OBUIO IPOJEIIAHO 10
MPSIMOMY 3aKa3y AMOHCKOro npaButTenbcTBa B 1993-1997 roxgax. B 1993 roay B Slnonuu ObLT 1aH cTapT
rOCIpOrpaMMe HCCICTOBAHUNH M OSKCIEPUMEHTOB, NPHU3BAHHONH OOECICUUTH SACPHBIA CHUHTE3 TNpHU
temmeparype ot +15 go +100 rpamycoB mo Llenscuto. Takum 0O6pa3oM SIMOHIIBI HAJESUIUCh PELIUTh
poOyieMy M30BITOYHOTO TEIla HAa ATOMHBIX 3JICKTPOCTAHIUSAX, KOTOpas TPEOYeT CIOKHBIX CHUCTEM
OXJIQXKJICHHS U MOBBIIIEHHBIX 3aTpart. [locie 5 et ucciieqoBaHnid M COTEH ThICSY 3aTPAYCHHBIX JI0JIAPOB
TOKUHCKHE (U3MKH PEIIWIM OTKAa3aThCSA OT JAIBHEWINX TOMBITOK JIOOUTHCS XOJOIHOTO SIIECPHOTO
CHUHTE3a, MOCKOJBKY TaK U HE CyMENu JOOUTHCS YCTOMYMBOIO MPOJOJDKUTEIBHOTO MOJIOXKHUTEIHEHOTO
OanmaHca pacxo/a-Beipa0oTku dHepruu. Kak o0bsBmIO B ceHTsI0pe 1997 roma MUHUCTEPCTBO BHEITHEH
TOPrOBIIM U MPOMBIIINIEHHOCTH CTPaHbl, ACCUTHOBAHUS Ha 3Ty mporpammy B 1998 ¢unancoBom romy
Oomblie BeiensATbes He Oyaet. ["UT™ 1997, NeS4, centsiops, ¢.3].

Ceenenuit o Tom, Oyayt nu saepuiku CIHIA mpogomkath 3aHUMAaThCS ATOW MPOTPaMMON Ha
roCyJJapCTBEHHOM YPOBHE, TOKa He TocTymnano. CUMTaeTcsi, 4TO TaKue HYHEProyCTaHOBKHU, Oy/lb OHHU
CO3JaHbl, BIIOJJHE CMOIJIM COCTaBUTh KOHKYPEHIIMIO CYIIECTBYIOIIMM SHEProyCTaHOBKAM Ha
KOCMHUYECKHX KOpabiiax (HO MOHayaly JIMIIb Ha BCroMmoraTelbHBIX J[Y), B TO BpeMsl Kak MO ypOHIO
0€30MacHOCTH OHM 3HAYUTETHHO MIPEBOCXOAT Jaxke yxke xopoio orpadoranubsie ADC. JlelicTBUTENBHO,
TEOPETHYECKH "XOJIOHBIN" CUHTE3 BIOJIHE JOCTHKUM Ha MPOCTHIX U HEJJOPOTUX YCTAaHOBKAX, OJTHAKO Ha
MpakTUKEe Tak U He ynaajochk co3math ADC, cmocoOHYI paboTaTh MPH OXJIAXKACHUU OOBIYHBIM
BEHTHJIATOPOM.

KonuuecTBO HayuHBIX YUPEKIEHUN, OTKPHITO PaOOTAIOIMIMX MO TEMATHUKE XOJIOJHOTO CHHTE3a:
CHLIA -31, SAnonus -17, Utanus -8, ®panmus -4, Kutait -4, Unaus -3, Poccus -3, 'epmanus -2,
[Isewtnapus -1, Anrmus -1, Kopes -1, TaiiBans -1, Mcnanus -1, I'penus -1, Pymbiaus -1, benopyccust -
1. ITo skcTiepTHBIM OIIEHKaM, YUCIIO JTabopaTopHii, He adUIIHPYIOMIUX CBOIO JEATENBHOCTh, B 5-6 pa3
OoubIIIe.

Ousuk J[.YUunea, n3ydan npouecc NpoTeKaHus CHHTE3a HA MUKPOCKOITMYECKOM YPOBHE.
B 1983 rogy Oosnblryio M3BECTHOCTh Moiyumia padora mzobperarens I'enpu K. Ilyxapuu, KoTOpbIit
npugymMan "MeToa u anmapaTtypy U pacIleIuIeHUs] MOJIEKYJT BOJBI" B pe3yJIbTaTe X0JI0JHOTO TEPMOSIIA.

[matent CHIA Ne4394230 ot 19.07.1983 roga].

B 1957 rongy B sinepHoM 1ieHTpe B bepkiu ObUIO OTKpPBITO SBICHHE M -KaTajau3a SASPHBIX PEaKIuil
CHUHTE3a B XOJIOJHOM Bojopoje! I'pynny skcnepuMeHTaTOPOB BO3IJIABIISLT BCE TOT K€ HEYTOMUMBII

JLY. A.m,Bapeu. I[pyrI/IMI/I CJIOBaMH, KaK <«HHU3KOOHCPICTUYCCKAAd TpaHCMYyTalusd XUMHUYCCKUX



AJIEMEHTOBY, TaK U «XOJOIHBIN SIIEPHBIA CUHTE3) (2 3TO HE COBCEM OJTHO U TO 7€) ObUIH OTKPBITHI OHUM
U TE€M K€ YUECHBIM. 3a 3TH OTKPBITUS OH U Obu1 yaocToeH Hobenesckoit mpemun no ¢pusuke B 1968 roxy.
Tak uto poccuiickas Kommccus mo JoKeHayke ciierka mepecrapaiach B CBO€M O0phOe «3a YHUCTOTY
psnoB». Crmydaii, KOT/Ia Ha CTOJb BHICOKOM YPOBHE OKa3aJIoCh Je-(aKkTo aHHYJIUPOBAHHBIM PELICHHUE
HobeneBckoro komurera, He UMEET MPELIEICHTOB B UCTOPUHU HAyKH!

1957-Alvarez L.W., Bradner H., Crawford F.S. Jr., Crawford J.A., Falk-Vairant P., Good M.L., Gow
J.D., Rosenfeld A.H., Solmitz F., Stevenson M.L., Ticho H.K. and Tripp R.D., Phys. Rev. 105, 1127
(1957).

IlaTeHTHI MO paciuIeNJIeHHI0 BOAbI U MCMOJIH30BAHUI0 €€ B KavecTBe TOIUIMBA, B TOM YHCJIE 10
«XO0JIO[THOMY CHHTE3Y».

2251775 narent BenukoOputanmm ot 20 ampens 1994, TepmonnekTpuueckass KoHBepcHs, ['apoibi
Acnaen. 5288336 natent CIIIA, TepmoanekTpuueckas koHBepcus, ['aponba AcnieH.

-naTeHT BennkoOpuTaHuy Mo XOJI0AHOMY TEPMOSICPHOMY CUHTE3Y, "Ternnosnekrpuyeckas
koHBepcus" Ne2251775 ot 20.04.1994 r.; marent CLIIA Ne5288336.

[Toxox1e 3KCIEPUMEHTBI C JIEKTPOJUTHUECKUMHU 3JIEMEHTaMH ObLIIM ITPOBEJICHBI B YHUBEPCUTETE 1ITATa
WnnuHoic. B 351eKTpoiuT momeniaayd MeJKHe IJacTMAaccoBbleé OYCHHKHU, MOKPBIThIE TOHKUM CIIOEM
HUKEJs,, KOTOPBIM, TAKXKE KaK M NaJUIaAUM, MOXKET IOIVIONIaTh B OIPOMHOM KOJIMYECTBE JIETKUE U
TSDKENbIE M30TOIBl BOJOPOJA. DKCIIEPUMEHTATOPH! YTBEP)KIAKOT, YTO TAKOE YCTPONCTBO BBIIEISET
n30bpITOuHOE TerwIo -5 BT Ha 1,5 BT 3atpar. [loaTBepxaeHuii U3 Ipyrux HCTOYHUKOB TIOKA HET.

Awmepukanckas kommanus Lockheed Martin Corp HakaHyHe 3asiBHJIa O CBOEM TEXHOJOTMYECKOM
IpOpbIBE B 00JACTH MPAKTHUUECKOIO HCIIOJIB30BAHUSA TEXHOJIOTUU YIPABISEMOr0 TEPMOSIEPHOIO
cuHTe3a. B mocnenymoomeM [ecATHIETHH OHa oO0ellaeT MpeACTaBUTh KOMMEPYECKH oOpaser|
KOMITAKTHOTO TEPMOSIZICPHOTO PEAKTOpa, a TEePBBIA OMBITHBIN 00pa3el JOJDKEH MOSBUTHCS YXKe depes
TO/I.

SInoHckuMHu y4deHbIMU pa3pabotan rerepatop (JPI-1), B KOTOPOM HCIOJIb30BaH ()EHOMEH MOSIBICHUS
n30BITOYHON 3HEpruu. B reHepaTope uMeroTcs Bpallaroluecss B MarHUTHOM 1oJie 1ucku. Paspaboran
npoekT Oosiee coBepmieHHOro reneparopa (JPI-2) Ha ocHOBE CBEPXIIPOBOSAIICH AJIEKTPOMArHUTHON
cucremsbl. [IpenycmaTpuBaeTcs cozgaHue reHepatopa B ABYX Moaudukanusax. Pazmuume cocTout B
MCIOJIb30BaHMU Bpaliaromuxcst poropoB nuametpom 30 cM. u 50 cMm. Pacuertsl co3nareneil renepaTopa
MOKa3bIBAIOT, YTO IOCJIE 3alyCKa IeHepaTopa OT BHEIIHEr0 UCTOYHMKA, OH JOJDKEH reHepupoBath 30 -
40 xunoBart MomHocTH. CKOpPOCTh BpalieHus poropa Tutanupyercs aosectu a0 8000 ob6opotoB B
MUHYTY. ['eHepaTop ¢ poTopom nuamerpoM 50 cM. o pacueram JOKEeH UMeTh MoHOCTh 200 kBT.

B asrycre 2000 rona B Cankt-IletepOypre npouuia Illecras MexnyHapoHas KOH(pEpEHIUs Ha TEMY
«CoBpeMeHHbIe MpoOJeMbl ecTecTBO3HAaHUA». OIUH U3 yYaCTHUKOB - UTAJIbSHCKUN (Qu3uk MoHTH
PobGepTo A., mpodeccop u3 BoabHBM BBICTYNHJI C JOKJIAAOM O HHU3KOIHEPTETHUYECKUX SACPHBIX
peaknusx. B koH1e cBoero noxiazna oH 3asBuil: «®Puznuka XXI Bexa Oynet Gpu3nkoi siiepHbIX peakiuii ¢
HU3KOM HEPTUEr U BO3POKICHUEM aIXUMHUN.

Conun M.HU. Exatepun0Oypr.

ConuH CTUMYJHMPYET MPOLECCHl XOJOJHOTO SAEPHOrO CHHTE3a B 00paslax CBEpXUYUCTOTO LUPKOHUS
MyTeM HMX pa3orpeBa B BaKyyMHBIX KaMmepaxX WHTCHCHBHBIM ITYYKOM OJJIGKTPOHOB. B ero ombitax
cnenuduueckue ciensl CH o0HapyKUBaIOTCS MTOCIIE CHATHS C PACIUIaBICHHOTO, a 3aTEM OXJIAXKICHHOTO
oOpasma (KOTOpBIM MTOJDKEH 00J1alaTh HEKOTOPOW KPUTHYECKON Maccoil) OKaJMHBI. 3/1eCh CIEeTyeT
OTMETHUTH TO Ba)KHEHIIIee 00CTOATETBCTBO, UTO Tpolecchl XA C MHTEHCHUBHO UAYT B TeueHHE (Pa30BBIX
MepexoI0B BemecTBa. Ml IMEHHO 3TO 0OCTOSTENHCTBO TTO3BOJIMIIO HAM CAENATh PsiJi OLIEHOK Iepexoja
MOJIEKYJISIPHOTO JICUTEPHsI B TEIUIA, TPOUCXOISIIETO B MATHUTHOM TIOJIE.

Cymnocts. KBantoBblil anepusiii peakrop M.M. ConnHa coaepKuUT BaKyyMHYIO KaMepy, B KOTOpOil
PacCIIOJIOKEHBI EMKOCTh ¢ aKTUBHOM CPENON B BUJE METAJLIA UIIU €r0 CIUIaBa B KUJKOM COCTOSIHUU, J1BA



PETYIHMPYIOMINX 3JIEMEHTA B BHJIE METAUIMYECKHUX 3arOTOBOK U3 MaTepraia akTUBHOM Cpezibl, UCTOUHHK
YCKOPEHHBIX JIEKTPOHOB M Y3JIbl MEPEMEIEHHs PeryIupyronmx ieMeHToB. Crnocold hopMupoBaHus
aKTHBHOW Cpe/Ibl XapaKTepu3yeTcs TeM, YTO MAcCy MeTaljla WK €ro CIUIaBa B KUJIKOM COCTOSIHUH TIPH
OGHy‘-IGHI/II/I YCKOPCHHBIMH 3JICKTPOHAMU YBCIIMYUBAKOT W AOOBOIAAT 10 KpI/ITI/I‘-ICCKOI\/’I BCINYHHEI.
VrpaBneHre KBaHTOBBIM SJICPHBIM PEAaKTOPOM OCYIIECTBISICTCS ITyTEM U3MEPEHUS PACCTOSHHUS MEXKILY
PETyIUPYIOIIMMHU  DJIEMEHTaMH W/WIM  MEXIY HUMH ¢ TOBEPXHOCTBIO AKTUBHOW  CpEIbl.
XKunkoMmeTayuin4ecKuii IpoLyKT, MOJyYCHHBI B KBAHTOBOM SIIEPHOM PEAKTOpPE, MPEICTABISIET COOO0i
CBEPXIPOBOASALIYIO KUAKOMETAIMYECKYIO SIEpHYIO Iu1a3My. Croco0 ero nosryueHus oCyecTBIseTCs
IMyTeM JOBEIEHHS MAacChl METAIIa WJIM €r0 CIIaBa B JKUAKOM COCTOSIHUH IIPH HAarpeBe YCKOPEHHBIMH
ANIEKTPOHAMM /10 KPUTHUYECKON BEIMYMHBI U NPUOIMKEHUS PETYIHUPYIOMIUX IEMEHTOB APYT K APYyry
W/WIM K TOBEPXHOCTH PACIUIABICHHOTO METaJUla WM €ro CIUlaBa. TBEpAbI IONYyYEHHBIH MPOIYKT
IPEeACTaBISACT COOO0I CINTOK 3aTBEPAEBIIET0 KHUIKOMETAUINYECKOT0 IPOYKTa, COAepKaIluii B 00beme
XMMHUYECKHE JJIEMEHTHI, 00pa3oBaBIIMECS B MpOIEcCe OCYHIECTBICHHS SIEPHOTO CHHTE3a.
@OyHKIMOHUPOBAHUE KBAaHTOBOTO SJIEPHOTO PEAKTOpa OCYILIECTBISIETCS Ha OCHOBE NPUMEHEHHs
M3BECTHOW AJIEKTPOHHOM I€YM B Ka4€CTBE OCHOBBI €r0 KOHCTPYKUMH. [IpuBOAMM OnucaHne yCTaHOBKH
M.U. Conuna, npexncraBiaeHHoe B ero Ilarente Ne 2087951:

Puc. 1-3-1. Cxema kBaHTOBOTrO siiepHOro peakropa CoiauHa.

Pesynprarel HcciaenoBaHMM IOKa3bIBAalOT, YTO BBIICICHUE OHEPrUM B HEH IPOUCXOIUT IIPU
OCYIIECTBJICHUH PEAKIUH SEPHOI0 CUHTE3a C FT€HEPUPOBAHUEM KOTE€PEHTHOI'O U3JIyUYEHHUS B YCIOBUSAX
00bETMHEHNSI B MACCE BEIIECTBA 3JIEKTPOMArHUTHBIX, TPAaBUTALIMOHHBIX U SJEPHBIX CUJI. XapaKTepHbIe
3aKOHOMEPHOCTH, CBSI3aHHBIE C 3TUM (u3nueckuM 3(pPexToM, (PUKCHUPYIOTCS B Macce TBEPAOTo
IPOAYKTA SIIEPHOTO CHHTE3a M aKTMBHOW Cpeabl 4 BCIEICTBHE COXPAHEHUS B HHUX CHEUU(PUUYECKUX
CTPYKTYp U CHJIOBBIX JMHMHA T€HEPUPYEMBIX MOJeH. DTO OOCTOSATENHCTBO IMO3BOJISIET HCIOIb30BATh
HEMOCPEJCTBEHHO MX B KayeCTBE PETHUCTPHUPYIOIIEro Mpubopa U JETeKTOpa i OMMCAHUS CYIIHOCTH
paboThHI KBAHTOBOTO SJEPHOIO T'€HEpaTOopa.

2001-Conmun M.U. DkcnepumeHTaNbHbIE (DaKThl CIIOHTAHHOTO 3apOXICHUS KOHACHCATa COJMTOHHBIX
3aps/I0B C 00pa30BaHUEM MPOAYKTOB SAEPHOTO CHHTE3A B )KUIKOM ITUPKOHUH. Y. 1 // dusndeckas MbICITh
Poccun. 2001. Nel. c.43-58

1997-Commu M.U. KBanToBbI# simepHbIi peakTop CoNMHA U €T0 PeryIHPYIONIHe dJI€MEHTHI, HCXOIHBIN
OPOAYKT Aisi (OpPMHUPOBAaHUS aKTHBHOH cpelbl W croco0 ee (HOpMUpPOBaHMS, CHOCOO YIPABICHUS
KBaHTOBBIM SIZIEPHBIM PEAKTOPOM, CBEPXIIPOBOISALINI SAEPHBIN KOHAEHCAT, CIOCO0 €ro MoJlydeHus U B
KBaHTOBOM SIEPHOM PEAKTOPE M TBEPIBIA MPOIYKT YIpaBisieMOro sigepHoro curesa. [larent PO Ne



2087951. 20.08.1997. http://ru-patent.info/20/85-89/2087951 .html

Apocaasckuii ML.A.

PoponavyanbHUK COBPEMEHHBIX MOCTAHOBOK IKCHEPHUMEHTOB MO OOHAPYXEHHIO0 HU3KOIHEPreTHUYECKUX
anepHbIX peakuuid M. A. SIpocnaBckuil A MOJIy4eHUs HEUTPOHHBIX IIYYKOB J0 MUJUIMOHA YacTHI] B
1yre B KayecTBe oOpasua Opai UMIUHAP BhICOTOW 1 MM M AuaMeTpoM HUXkHero ocHoBanust 10 MM u3
MeJia U TUTOrpad)cKoro KaMHs ¢ BKIIOUEHUEM KPYITMHOK OeppriineBoi OpoH3bI Maccoit okouo 0,5 mr,
npornutanHoro xuakocteio DDO. Ob6pazen nmomemanu Mexay ABYMsS MAacCUBHBIMH HAaKOBaJbHSIMHU M3
3aKaJIEHHOM CTalu U OKPYXaJIM MEPEKPHIBAIOLINM 3a30Pbl OIOPHBIM KOJIBLIOM M3 ayCTEHUTHOM CTally,
MOKPBITEIM clloeM uHAus. HakoBanbHHM U 00pasel 3aMopakUBaJId B KUIKOM a30Te, 3aT€M HaKOBAJIbHU
OPWKUMAIN K Apyr Apyry ¢ ycwimeMm 1o 3*10 o H, mocne 4yero ogHa HakoBajbHsS MOBOPAaYMBAajIach
OTHOCHUTEIILHO JIPyrod C¢ yrioBod ckopoctbio 0,5 o6oporoB B MuHyTy. Ilpm HekoTOpoi OOJbIION
(mopsiKa JEecATKOB-CIMHUI]) IUIACTUYECKON JaedopMaly Iocie CTAaTUCTHYECKH OIPEIeIeHHOTO
KPUTHYECKOIO yIJIa IOBOPOTa MPOUCXOAMI PEOJIOTUUECKUI B3pbIB. CHcTeMa perucTpalid HEUTPOHOB
MpeJICTaBiIsuIa co00i ABa MmapayiesibHo coenHeHHbIX cuerynka CHU13H ¢ cooTBeTCTBYIOMMM OJIOKOM
MUTaHUS U TMPEeTyCUITUTENIeM C MoJadeil CUTHAJIOB Ha SKpaH 3amoMuHaomero ocuumuiorpaga C8-13.
CueTurku OBUTH MOKPBITHI CIIOEM TapadrHa TONIIMHONW OKOJIO 2 CM C 00IIel Maccoil 1 KT 1 OKpYy>KEeHBI
U OKPYKEHBI ATFOMUHUEBBIM KOXKyXoM TonmuHoi 0,5 MMm. Kpome Toro, Mexay o6pa3iioM U CHETYUKOM
HaXOWICA CJIOH cTany TONLUHON 2 cM. PaccTosHue Mex 1y o0pa3iom U 0J10KOM CYETUYHKOB COCTaBIISIIO
20 cMm. B MOMEHT peosiornueckoro B3pbiBa ObLIa 3aperucTpupoBaHa MHTEHCHUBHAS HEUTPOHHASI DMHUCCHSL.
C yueToM reoMeTpuueckoro gakropa u 3GPeKTUBHOCTH CUCTUNKA, MPUHATOM 32 1%, 3TO TaeT OlEHKY B
10B6 ucHylIEHHBIX HEUTPOHOB 0€3 ydeTa MOTEepPH CHUTHAIOB 32 CUET MEPTBOTO BPEMEHM JaT4yMKa U
I0JIOXKEHUS UMITYJIbCOB Ha SKpaHe ocLuiuiorpada.

1989-SpocnaBckuit M.A. DMuccus HEUTPOHOB MPH IUIACTHYECKOH AchopMamni TOJ JaBICHUEM
coneprkammx aeurepuit TBepabix Ten // Jloxmamnet AH CCCP. 1989. T. 307. Ne 2. ¢.369-370.

1.4 Tenepartop Poccu .

2011- Poccu Anapea, ®oxapau Cepaxo.

Karanmuzatop sHeprum Poccu (Energy Catalyzer, E-Cat wmu Hot-Cat) anmapatypa, co3maHHas
n3o0petatenem AHapea Poccu mipu nmoaaep:kke HayqHOro KoHCysbTanTa gusnuka Cepmpko Dokapau, U
KOTOpas. MO TMPEJICTaBICHUIO aBTOpa pPEaTM3yeT PEeaKkIUI0 XOJIOJAHOTO TEPMOSIEPHOTO CHUHTE3a C
MOJIOKUTEITBHBIM BBIXO0M dHepruu. https://ru.wikipedia.org/wiki/Karanuzatop_sHepruu_Poccu

B 2009 rony Obuta mojaHa 3asBKa Ha H300peTeHHE «METOJ M ammapaTrypa A NpPOBEICHMS
HK30TEPMHUUECKON PEaKIINU MEXKTy HUKEIEM B BOJIOPOJIOM, C BbIJleieHueM Mean»|6]. IlateHT ceputaercs
Ha IpeblLayIIre paboThl O XOJIOIHOMY SZIEpHOMY CUHTE3Y, XOTs, 10 OJTHOMY U3 3asiBiieHuHi Poccu, 310
HE XOJIOJHBIN SICPHBIA CHHTE3, a CKopee — HU3KOdHepretuueckas simepHas peakiust (LENR, Low-
Energy Nuclear Reaction). [TogoGHast cuctema, HO IPOM3BOAAIIAS MEHBIIIE SHEPTUH, paHee yxe Oblia
onmcana @okapau u ap.



http://ru-patent.info/20/85-89/2087951_.html
https://ru.wikipedia.org/wiki/%d0%9a%d0%b0%d1%82%d0%b0%d0%bb%d0%b8%d0%b7%d0%b0%d1%82%d0%be%d1%80_%d1%8d%d0%bd%d0%b5%d1%80%d0%b3%d0%b8%d0%b8_%d0%a0%d0%be%d1%81%d1%81%d0%b8

Puc. 1-4-1. Peaktop Poccu Bo Bpems ucnbitanuii. C Kax10i CTOPOHBI PACIIOJIOKEHO 10 TPH
KCPaMHUYCCKUX pr6LI C IMpoOBOJaMH, IO KOTOPBIM MMOABOAUTCA SJICKTPOIIUTAHUC, HGO6XOI[I/IMO€ JJIsA
MIpeIBAPUTENILHOTO Pa30rpeBa peakTopa.

CormacHo ®@okapau, «BOZOPOJ HArpeBaeTcs IpU  JaHHOM TeMmIeparype IPOCTbIM
anektpokaigopudepom. Korma mgocruraercs Temmeparypa BOCIUIAMEHEHMs, HAYMHAETCS MPOIEcC
IIPOM3BOJICTBA SHEPIHU: aTOMBbI BOJOPO/Ia IPOHUKAOT BHYTPb HUKEIS U TPaHC(HOPMUPYIOT €r0 B MEAbY.

HemoncTpanuss wuzo0Operenuss B bononbe 14 suBaps 2011 roma KOHTpoOJIMpPOBAIach
HE3aBUCHMbBIMM HAy4yHBIMHU IpeacTaBUTEISIMU bosioHckoro ynHuBepcutera. B Tom umcne ¢usnkom-
uccnenosarenem Jxysenmne Jlesu. JleBu Obul BreyaTiieH MOUTHOCTBIO M MPOU3BEACHHON dHEprueil u
3aKJIIOYMJI, YTO KaTaJau3aTop SHEPrMM MOXKET paboTaTh KaK HOBBIM THUII MCTOYHMKA dHepruu. -dupma
NHpycTpranbHOE TEIo, 3aKIYWIO KOHTPAKT ¢ Poccu.

-JIyrano Tecr.

-Tpy0Oxa U3 KepaMHKH, B KOTOPOIl HAXOAUTCS ATIOMUHUUTHIPUT, BOKPYT KOTOPOW HAMOTaHa IIPOBOJIOKA
(TpoiiHas, Tpex¢asHblii TecT). TpyOka HarpeBaeTcs ¢ IOMOIIBIO TOKa. PeructpupoBanu usnydyeHue u
TEMIIEpaTypy BO3yXa.

8 okTs0ps 2014 roxa Oblia 3aBeplIeHa IPOBEepKa HE3aBUCUMBIMU MCCIIe0BaTeNIIMU U3 Mtanun
u IBeruu coznannoro Auapea Poccu yerpoiictBa E-CAT anst BBIpaOOTKH 3JIEKTPOIHEPTHH HA OCHOBE
peaKkTopa X0JIOAHOr0 TEPMOSIIEPHOr0 cuHTe3a. B anpene-mapre 3Toro roaa mects npodeccopon 32 1HsA
u3ydaau paboTy reHepaTopa U U3MEPSIN BCE BO3MOXHBIE MTapaMETPhl, a IOTOM MOJIT0Aa 3aHUMAIIUCh
00paboTKoii pe3yabraroB. I1o pesynbraTam npoBepKH ObLT OIMyOJMKOBAH OTYET. Y CTAHOBKA BKJIIOYAET B
cebs ot 52 1o 100 u 6oee oTaenbHBIX “Momynel” E-Cat, kaxaplii U3 KOTOPBIX COCTOUT U3 3 MAJICHBKUX
BHYTPEHHUX PEAKTOPOB XOJIOJHOTO TEPMOSAIECPHOIO cuHTe3a. Bece Moy coOpaHbl BHYTpU OOBIYHOTO
CTaJbHOTO KOHTEHHepa (pasMepoMm SM X 2,6M X 2,6M), KOTOPBIH MOXXET OBITh YCTaHOBIIEH B JIFOOOM
MecTe. Bo3MoxkHa 10cTaBKa CyXOIyTHBIM, MOPCKHUM WJIM BO3YIIHBIM TPAHCIIOPTOM.

Cormacio ortuetry komuccuu, reHeparop E-CAT paeiicTBUTENBHO MPOU3BOIUT OrPOMHOE
KOJINYECTBO TEIUla — B TedeHue 32 qHell oH mpousBen sHepruu 6osee 1,5 meraBarr-uacoB. B camom
YCTPOICTBE MEHSIETCS HM30TONHBIA COCTaB “TOPIOYMX~’ MATEPHAJIOB, TO €CThb IPOUCXOIAT SACpPHBIC
peaxkuuu.

OpHako B OTIMYME OT LIMPOKO UCIOJIB3YEMBIX SJIEPHBIX PEaKTOPOB JEJIEHHUS, PEAKTOP XOJIO0IHOTO
cunre3a E-Cat He moTpeOiisieT paAroaKkTUBHBIE BELIECTBA, HE BBIJEISACT PaJMOAKTUBHBIX H3IIy4YEeHUH B
OKpY’Kalolllyl0 Cpely, He BbIpaOaThIBae€T SACPHBIX OTXOJOB U HE HEceT B cede MOTEHLIHAJIbHBIX
OIaCHOCTEH paciiaBieHUs: 000JOUYKU WM Apa peakTopa. B kauecTBe TOMIMBA YCTAaHOBKA UCIOJB3YET
MH3EpHOE KOJIMYECTBO HUKEIA U BOJOPOA.

IlepBass my6nuunas nemonctpauusi E-CAT cocrostnach eme B stHBape 2011 ronma. Torma ona
HATOJIKHYJIaCh Ha IIOJHOE OTpPUIAHUE U UTHOPUPOBAHHE AaKaJeMHUYECKUMU YYEHBIMU Kpyram.
[Tono3penus B panbcudukanum NOAKPEIUIIINCH PSIIOM COOOpaskeHMil: BO-TIepBbIX, Poccu He ydeHblid, a
WHXEHEp, 3aKOHYMBIIMHA 3aIITaTHBIM BYy3; BO-BTOPBIX , 3a HHUM TsHYJCS wHuleld cyaeOHbIX
IpeciIeJOBaHNH 3a HeyAauyHble MPOEKThl, U B-TPETbUX, OH CaM HE MOI' OOBSICHUTh C HAYYHOM TOUKH
3peHus, UTO MPOUCXOIUT B €TO PEaKTOpeE.

HtanesHCKOE NMAaTEHTHOE areHTCTBO BBbIJANO MAaTeHT Ha u3o0pereHne AHjpea Poccu mocne
¢dbopManbHOW (HE TEXHUYECKOM) SKCHEepTU3bl, a 3asBKa Ha MEXIyHapOJHbI MaTeHT MoJydnia
OTPULIATENIHBIA TPEIBAPUTENILHBIA OT3BIB H3-32 BEPOSTHOIO «IIPOTUBOpEUUs OOIIENPU3HAHHBIM
3aKOHaM (U3MKH W YCTaHOBJIEHHBIM TEOPHUSIM», B CBA3M C 4YE€M 3asBKY CII€JJOBAJIO JOIMOJHUTH
HKCHEPUMEHTAIBHBIMH JIOKA3aTEeIbCTBAMU WM TBEPIBIM TEOPETUYECKHM OOOCHOBAHHEM, MCXOASILINM
U3 COBPEMEHHBIX HAyYHBIX TEOPHIA.

IToToM mpowien psa Ipyrux MOKa3oB U TECTOB, B X0J€ KOTOpBIX Poccu HE CyMenu yJauduTh B
MoIlleHHHnYecTBe. B mocneqHem tecte B MapTe-amnpese 3TOro roja, Kak 3asBiisercs, ObUIM yUTEHBI BCe
BO3MOXKHbBIE 3aMEYAHHUS.

Baxyros FOpuii Hukonaesny, pusuk, k..M. H., foueHT kapeapsl puzuku MAJIN, nupexrop Hayuno-
TEXHUYECKOT0 LIEHTpa "Op3HOH", aBTOP 3p3MOHHON MOJENIN IPOTEKAHMSI XOJIOAHOT 0 TepMosia. CunTaer,
YTO OTKPBUI HOBBIE YACTHIIBI-OP3HOHBL. ABTOP SP3UOHHON MOJIENH MPOTEKAHUS XOJOJHOTO TEPMOsia.
["Cset" 1994, Ne9].



3amectuTens npenacenaresns Poccuitckoro KoopJIMHAIIMOHHOTO COBETA MO XOJOAHON TPAaHCMYTaIlUU SAEP
1 OECCMEHHBIN OpraHU3aTop €XKEroJHBIX KOH(pepeHIui o 3Toi Temaruke. [IpoBeneHo 20 exeromHbIx

poccuiickux koHdpepeHui mo Xomomnod Tpancmyramuu SAnep (XTH), Braroyas MEXIyHApOIHYIO B
2007

Puc. 1-4-2. baxxyros FO.H.

1992- Bbaxytos 0.H. Bepemkos I'.M. Xonoaustii sinepusiii cuares. THUMMALILL 1992. ¢.22-28.
1992- baxytoB [O.H., Bepemkos ['puropuii Mouceesuu, Yepro HO.I1. UccnenoBanue mpobrieMsl
KaTaJn3a peakiyii XOJI0HOTO SAEPHOTO CHHTE3a B ICHTEpHUPOBAHHBIX TBEPIBIX Tenax. [Ipoekt KaTtamus.
M. HHWUHWmam. 1992. 12c.

1993- baxyrtoB HO.H. Ky3ueunoB A.b. IlnernukoB E.B. Cnexrtpockomnusi Dp3uMOH-KaTATUTHYECKON
tpancmyTanuu saep. [penpunt 1. HUL @ TII «3p3uony», IHUNMam. 1993.

1994- baxyrtoB FO.H. Bepemkos I''M. Jlokman Ha 1-if Poccuiickoii kKoH(MEpEeHIIMH 0 XOJIOAHOMY
sanepHoMy cuntesy. M. 1994. ¢.23-37.

1996-baxxyros KO.H. m np. Perucrpammsi TpuTHsA, HEUTPOHOB, PAJAUOHYKIHUIOB MpH pabdoTe
ruapoarperata OCMAP. Kond. PKXSACTSA-3. 1996. c.72.

2006-Benukonusrii B.1O., baxyros K0.H., bepkoBa M./I., beikoB A.A., EpemeeB A.B., Cunrok B.C.
HccnenoBanmne paboThl BUXPEBOTO KaBUTAIIMOHHOTO reHeparopa. 14-s Poccuiickas xoHdepeHUus Mo
XOJIOJHOM TpaHCMYyTAlLMH sIep XUMUYECKUX IEMEHTOB U 1apoBoii MoiaHuU. [laromsic - Coun, 2006.
2012- baxytoB HO.H. Tensorenepatop Pocen n ®@okapam U ero TeopeTuyeckas HHTEPIpETaLHs.
N3zobperarenbeTBo. 2012. Ne1291). C.49-59.

2013- baxytoB HO.H. Ilna3MeHHBIH 371€KTPOIM3 KaK ajlbTEPHATUBHBIA TEIUIOr€HEpaTOp XOJIOJHOTO
snepHoro cunte3a. Cemunap B PYJIH. 2013.

2013-baxyrtos FO.H. O neMoHcTpanuu siIepHBIX MPOLIECCOB JJs albTEPHATUBHOW >HEpreTHkH. 17-e
3urenesckue ureHus. Mockaa. 2013.

http://ezotera.ariom.ru/2013/04/29/ecathtmPrefresh

http://youtu.be/6HtbARX2ROI



http://ezotera.ariom.ru/2013/04/29/ecathtmPrefresh
http://youtu.be/6HtbARx2R0I

2015-ITapxomoB Ajexcanap I'eoprueBuu. MI'Y.
Mocksa, MI'Y, MHCTUTYT UCCIe10BaHUN IPUPOABI BpeMEeHH, Kadeapa puUTMbI U (QIyKTyaluu.

Puc. 1-4-3. ITapxomos A.T.

Dnexrpe

HarpesaTeib )
L[eMEHT ------nn=mmmmmmmmmnnan f.epawi

Kepamuk «kast

Puc. 1-4-4. Cxema anasora reaepatopa Poccu.

27 smaBapsi 2015 roga poccuiickuil KaHIUAAT (U3UKO-MaTeMaTHYeCKUX HayK Auekcanap [lapxomos
MOBTOPUJI JKCIEPUMEHT C «HHU3KOPHEpPreTHMUecKuM saepHbIM peaktopom» Poccu LENR u Ha
cocrosiBlIeMcsi ceMuHape Bceepoccuiickoro HayyHo-uccneqoBaTenbCKuii HHCTUTYT MO 3KCIUTyaTaluu
aTOMHBIX 3JIEKTPOCTAHIMM TNpeiCcTaBUJl pe3yJbTaThl 3TUX SKclepuMeHTOB. Ilo ero yrBepkieHHIO,
JaHHas IPUMUTUBHAs Komus peakropa Poccu cmoria BeipaboraTh B 2,5 pasza Ooibllie SHEPTUH, YeM
notpebuia. OH npeAcTaBUII Ha CyJl YHACTHUKOB CEMUHApa 110 SKCIUTyaTalluu aTOMHBIX 3JIEKTPOCTAHIUH
MpesieIbHO MPOCTYI0 KOHCTPYKIMIO peakTopa. M XOTs 3Ta KOHCTPYKIHUS CMOTJIa BhIpa0OTaTh SHEPTUU
Oosble, yeM NOTpeduTh, 0Opasel paboTan Bcero 4yTh Oosiee yaca, a peakropsl Poccu MoryT paborathb
6onee Tpuanatu qHei. U Bce xe, Anekcannp [lapxoMoOB yTBEp>KIaeT, YTO €CJIM Ha CETOHAIIHUMN JCHb
U OTCYTCTBYIOT HayUHbI€ TEOPETHUECKUE OOBSCHEHHUS CYIIECTBOBAHUS TAKOTO SIBIICHUS KAaK XOJIOIHbIE
snepubie TpanemyTarn (LENR), ¢ ux cyimiecTBOBaHHEM MPUXOAUTCS COTTIACHTHCS.

VYcTaHOBKa Ha OCHOBE KOMIIOHEHT HHUKEJNS, JIMTHS, MAIIOMUHUNUTUAPUT, TEIJIO OTBOAMUIIOCH B
HarpeBajach MpOTOYHas Boja. M3mepsisi Temmeparypy BOJbI ONpEAENsIN KOJUYECTBO BbIAEISIEMOIl
sHepruu. KII/I ycranoBku cocraBun 200%. He Obu1o 3aperucTpupoBaHO HUKAKOTo M3iIydeHus (ainbda,
02Ta, ramma).
http://joy4mind.com/?p=16335
-IlapxomoB A.I'. O0630p 3KCHEPUMEHTAJBHBIX HMCCJAEI0BAHUI HHUKEJIb-BOAOPOIAHBIX peakumii.+
2013-ITapxomoB A. I'. XosomHas TpaHCMyTalusi siep: CTpaHHBbIE pe3yJbTaTbl M TOMBITKH X
o0wsicaenus. JKOHH. 2013. Nel. ¢.71-76.+



http://joy4mind.com/?p=16335

2014- TIapxomoB A.I'. OT4eT MEXITyHApOIHOH KOMHUCCHH OO HCIIBITAHUU BBICOKOTEMIIEPATYPHOTO
teruioreHeparopa Poccu. - JKOHH, 2014, 1.2, Ne 6, ¢.57-61.

2015- TITapxomoB A.I'. HccnenoBanme aHajgora BBICOKOTEMIIEpATYpHOIO TeIUioreHeparopa Poccu.
JK®HH, 2015, 1.3, Ne7, c. 68-72.

2015-TTapxomoB A.I. Pe3ynbTaThl HCHBITAHWN HOBOTO BapHUaHTa aHAJOra BBICOKOTEMIIEPATYPHOTO
teruioreHeparopa Poccu. - JKOHH, 2015, 1.3, Ne8, ¢.34-38.

Jlo HexaBHEro BpEeMEHHU y HccienoBaTeneil (peHoMeHa aHOMaNbHOTO TEIUIOBBIIEICHHUS HauOOJBIINM
BHUMAaHHEM IIOJIb30BAIMCh MAaUIaUil WIM THTaH, OONajarIiiue HaumOojee SPKOM CIOCOOHOCTHIO
MOTJIONIAaTh BOAOPO. XoTs yxe B KoHlle 1992 r. Ha ¢usndeckom (akynbreTe yHUBepcutera B CueHe
(Mranmusa) rpynmoit wuccienoBareneid Bo riaBe ¢ Ppanuecko [luanTtemm ObulM  TPOBENEHBI
OKCIIEPUMEHTHI, B KOTOPBIX ObUIO OOHApYKEHO aHOMaJbHO OOJbIIOE BBIJCICHUE TEIUIa MPHU
B3aUMOJICHCTBHH C BOJOPOJIOM HHUKEIIS.

H Pt PI

vacuum

Puc. 1-4-5. Cxema 3KCIepUMEHTAIbHOW YCTaHOBKH.

Kamepa peaktopa mmmnoit 100 mm umeer auametp 50 mm. B kamepe pacmosokeH HarpeBaTeb U3
IJIATUHOBOTO MPOBOJAa. BHYTph HarpeBaTelns momemaercs Tu00 CTepKeHb U3 HHUKeNs AnuHoi 90 Mm
JTUAMETPOM S5 MM, JIHOO CTEPKEHb-MYJISDK U3 HEPKaBEIOIIEH CTalld TaKoro e pazMepa. Temmeparypa
TUX CTEpKHEH u3Mepsach IJIaTHHOBHIM TepMomeTpoMm. Kamepa Morima BakyyMHpPOBAThCS
TypOOMOJICKYJIIPHBIM HACOCOM M HAIOJHATHCS BOJOPOJOM HIIM JISHTEpHEM W3 Ta30BbIX OaIOHOB.
JlaBieHue B Kamepe M3MEpsUIoCh Mbe30MaHOMEeTpoM. HarpeBarenb muTancs oT cTaOUIN3UPOBAHHOTO
HMCTOYHHMKA MOCTOSTHHOTO TOKa MOITHOCTBIO 0 300 BT. Benmuwnbl naBneHus, Temneparypsl U TOKa
HarpeBaTelsi HeMPEePhIBHO PETUCTPUPOBAIUCH KOMITBIOTEPOM.

1994- Focardi S., Habel R. and Piantelli F. Anomalous Heat Production in Ni-H Systems Nuovo
Cimento, 1994, vol. 107 A, N.1, p. 163 -167.
1.5 Tepmod/1eKTPoOJIN3HbIE T€HEPATOPbI.

Poanonos Baagumup I'ennaabeBny, mpejcenaTens oOiecTBa, IMaBHbIN penakTop xypHaia JKPDOM,
re"epanbHbiil 1upektop OO0 «Pycckoe @usnueckoe OOLIIECTBOY.
1996-Ponuonos B.I'. «<Hossie» uneu B ecrectBo3zHanuu. JKPOM. 1996. Nel-12. ¢.3-16.+

CrnenyroT pa3nuyHble BUbl aBBTOHOMHBIX KOHIIEHTPATOPOB HEPTUU OKPYKAIOIIEH CpeJibl:
1- KSCCOP#I -KOHIIEHTpaTOpBI-IIpe00pa30BaTeNid TEIUIOBOW SHEPTHH B AJIEKTPUYECTBO HA OCHOBE

IMPUMEHCHUSA KOHACHCUPOBAHHBIX HEJIMHEHHBIX JUDJICKTPHUKOB U MAariH€THUKOB,

2- I'!I" -rpaBu-HHEpLIHAIIBHBIE T€HEPATOPHI ~-KOHLIEHTPATOPhI TEILIOBON YHEPTUH;



3- TAY -MoHOTEpMHUYECKHE DHEPrOyCTAHOBKH TEPMOAOCOPOIIMOHHOTO TPUHIIMIIA JCUCTBUS Ha
OMHApHBIX CHCTEMaX;

4- ATY -akTuBHBIE TYpOOYCTAaHOBKH -KOHIIEHTPATOPHI TEIUIOBOW YHEPTUU Ha OCHOBE NIPUMEHEHU S
B OOBIYHBIX Ta30TYpOMHHBIX yCTaHOBKaXx [ TY -akTUBHBIX IUCCOIMUPYIONIUX Ta30B, HANpPUMEP -
YeThIPEXOKHUCHIO a30Ta.

o- OB/ -3meKkTponu3Eépbl BBICOKOTO JaBJICHUS -KOHIICHTPATOPBI-IPeoOpa3oBaTesid TEIJIOBOM
SHEPTUH B DJICKTPHUECKYIO 1 MEXaHUIECKYIO;

6- Tor -TEPMODJICKTPUUECKUE  T'€HepaTophbl -MOHOTEMIIEpATypHbIE  KOHIEHTPATOPHI-
npeoOpa3oBaTeNy TEIJIOBOI SHEPTHH.

Cunr-mny XXuanr, Cuonr-seit Ben, (Kuraii, Hayunas mkona, [leknHCKHN YHUBEPCUTET a9POHABTUKU U
kocmoHaBTHKH , [Texkunr 100083)

Jlu-ron Xan, (Kuraii, @akyapTeT MaTepHATIOBEICHUS U MalTUHOCTpOeHUs, [IeKMHCKMil YHUBEpCUTET
a’pOHABTUKHU M KOCMOHaBTHKH, [lexun 100083)

D dexT TOPCHOHHOTO MO B CUCTEMAX ANEKTPUUYECKOTO paspsia.

Hosas Duepreruka Ne5-6 (14-15), Centsi0pn-/exadpsn, 2003. ¢.52-56.+

SlnepHble peakiuu B DIEKTPOXUMHUYECKUX CHUCTEMax, COMPOBOXKIAIOIIMECS TPU 3TOM BBIICICHUEM
M30BITOYHOTO TEIUIa, HAOJNIOMATUCh BO MHOTHX JIa0opaTopusix Mupa. MeXaHu3M T10JI00HOTO
AHOMAJILHOTO SIBJICHUSI HE JI0 KOHIA OOBSCHUM C TOYKU 3pEHHS TpaJulMOHHOW (usuku. B Hamei
naboparopuu MPU TOMOIIHM TBEPAOTEIbHBIX JeTekTopoB CR+39 um muieHkm ObutM 3aUKCHUPOBAHBI
NPOAYKTHI SJACPHOM pEaKIUH BBICOKOH KOHIICHTPAIMM M TPEKH, XapaKTePH30BABIIHECS CHIILHO
KOJUIMMHUPOBAHHBIMH JIMHUSMU SIACPHBIX PEAKIIHIA HU3KUX YHEPTUH B JIEKTPOXUMHUICCKIX CUCTEMAaX

CBepx3((PekTUBHBIN JIEKTPOJIU3 BOJbI.

C noMouib1o0 3J€KTPUUECTBA BOLY MOYKHO Pa3IokKUTh Ha BOAOPO U Kuciopoa. CTaHAapTHbIE YYEOHUKHU
XMMHUU yBEPSIOT, 4TO 3TOT Mpolecc TpedyeT 0oJbllle SJHEPrUH, YeM 3aTpaunuBaeTcs MpH PEeKOMOUHAIMH
ra3oB. JTO CIpPaBeUIMBO TOJIBKO JUIsl HaUXYyIIUX ciydaeB. Korjga Boja noasepraercsi BO3JIEHCTBUIO C
4acTOTOM, cOBNaaroNIel ¢ ee COOCTBEHHOM MOJIEKYJISIpPHON 4acTOTOM MyTeM MCIOJIb30BaHUSI CUCTEMBI,
paspaboranHoit CtoHnoMm Maitepcom (CIIIA) u BTOpr4HO pa3pabOoTaHHON HEJABHO Kopropanueit Xogen
Power, ona (Boza) pasznaraercsi Ha KMCIOPOJ U BOJOPOJ] IPU MHUHHUMAJIBHBIX 3aTpaTax 3JIeKTPHUYECTBA.
Hcnonb30BaHne pa3InyHbIX 3JEKTPOIUTOB (100aBOK, YBEIMUNBAIOIINX 3JEKTPUUECKYIO TPOBOAUMOCTh
BOJIbI) PE3KO MOBBIIAET FPPEKTUBHOCTH Hporecca. Takke U3BECTHO, YTO HEKOTOPbIE T€OMETPUYECKHE
(GOpMBI U TEKCTYpPbl IOBEPXHOCTH MOJIOKUTENIBHO BIMSIOT HA MOBBIIEHUE 3(PPEKTUBHOCTH IpoIliecca.
[IpakTHyeckoe NPUMEHEHHE NaHHOIO METOJa 3aKIKYaeTcs B TOM, 4YTO BO3MOXKHO IIOJIy4YEHHUE
HEOrpaHMUYEHHBIX 00BEMOB BOJIOPO/A B KayeCTBE TOIUIMBA JJIsi aBTOMOOWJIBHBIX JBUraTellel, mpuyemM
CTOMMOCTb MTOJy4YEHHOT'O BOI0PO/1a PaBHAETCS CTOUMOCTH UCIIOIb30BaHHOTO 00beMa Bojbl. bonee Toro,
B 1957 rony uccnenoBatenem ®@punmanom (CIIIA) Obin 3amaTeHTOBAH CHEIUATBHBIN METaUIMYECKUI
CIUIaB, UCIOJIb30BaHNE KOTOPOTO MPUBOJAUT K CaMOIMPOU3BOJIILHOMY Pa3jIOkKEHHUIO BOJABI Ha BOJOPOI U
kuciopoxn . IIpouecc , mporekaronuii 6e3 HMCHOIB30BaHUSA KaKOTO-MOO 3JEKTPUUYECKOTO TOKa, HE
MPUBOJUT K XMMHUYECKUM H3MEHEHHUSM B CaMOW CTPYKType MeTaia. DTO 3HAuuT, YTO MPHU MOMOLIA
JAHHOT'O0 METAJJIMYECKOI0 CIUIaBa BO3MOXHO HENPEPBIBHOE NOJIyUYEHUE BOJIOPOIA U3 BOJBI.

He o6Hapy:xeHo M3iTydeHuss HEUTPOHOB MPU 3JIEKTPOIH3E AeiTeprueBoil BOAbl Ha MallaJHeBbIX
NEKTPOAAX

B konue mnpomwioro Beka JmuTpuii AJjekcaHapoBu4 JIa4uMHOB, JKCIEPUMEHTUPYS C
AJEKTPOJIU30M BObI, OOHAPYX W, YTO JUISl Pa3JIOKEHHUS OJHOTO M TOTO € KOJIMYECTBA BOJBI, BHE
3aBUCUMOCTH OT JaBJeHUs coOMpaeMbIX B OalyloHaxX Ta3oB, TPeOyeTcs OJTHO M TO K€ KOJIMYECTBO
anekTpudecTBa. Co3aaB CBOM JEKTPOIM3EDP BOBI BEICOKOTO J1aBiieHus (cokpaménao -OBBJI), Jlaunnos
ero 3anareHroBan B 1888 roxy B AHrinuu m I'epmanuu, MeuTas O IIMPOKOM HCIIOJIB30BAaHUM CBOETO



n3o00pereHuss Ha nosb3y BceM. Ho He TyT-To ObUTIO. B eBpomelickux HayudHBIX Kpyrax cpasy ke
pa3BepHyJIach «HAy4IHasD»» TUCKyCCHs: ToueMy 3T0 y JlaunHoBa B Poccuu 3a1apma noayyaroTcs CxaTbIMU
Bosopoa 1 kuciopoa? bombie Bcex Obuta o0eckypakena [laprkckas akameMus Hayk, Benpb emé B 1755
ro/ly OHa TOPXKECTBEHHO Mpeiaia anadeMe BCe MPOCKTHI «BEUHBIX» BUrareneil. Criacas 4ecTh MyHIUPA,
TeMIIepaMEeHTHbIE (PpaHIy3CKHE aKaJIeMHKH MOCHEIIMIM OOBSIBUTH €0 YCTAHOBKU ILIAPIATaHCTBOM.
3anagHbIX YYEHBIX TaKOH IIOBOPOT /€] BIOJHE YCTpoui, a B Poccuu -JIaunHOB, Kak BOAUTCSI, IPOPOKOM
He crai. [locne ckoponocTuxkHoi cMepTH JIaunHOBA, 0 €ro AIEKTPOIU3Epax U BOBCE 3a0bLIH.

1992-ByiinoB I'ennaanii Hukurny, HMHXEHEP-3JIEKTPOMEXAHUK, BEIYLIUH CIIELUaIUCT
OTtaena MPOMBINIICHHBIX YHEProycTaHoBoK Pycckoro ®dusmueckoro OOmiectBa, Cankrt-IlerepOypr.
OCHOBOTIOJIOKHUK TEOPETUYECKOTO (PyHAaMeHTa Oe3TOIUIMBHOM dHEpreTukH, "Teopuu OTKPHITHIX TS-
IUKIJIOB", aBTOP YETHIPEX MPOMBIIUICHHBIX OE3TOIUIMBHBIX 3HEproyctaHoBok: (1) “MoHoTrepMuueckas
YCTaHOBKA C TEPMOCOPOLIMOHHBIM KOMIIPUMHUPOBAHHEM W BHYTPEHHMM HCIOJIB30BAHUEM SHTAJIBIIUU
obOpazoBanus’, (2) "Pacmenurenu TemioTel Ha 6a3e OuHapHo# cuctemsl”, (3) "J{Burarens BTOporo poja.
Crnapensslii razoxumuueckuil nuki", (4) "Temno3neKTpoau3Hblii HHBEPCOp-abTEPHATHBA SIIEPHOMY
peakTopy".

3aHuMaercs H3y4deHMeM 2-ro Havana TepMmoauHamuku. Ilpeamonaraer, 4YTo HCHONb3Ys
paBHOBENIMKHE TEMIIEpAaTypHbIE Mepenaabl (IrpaJueHThl) 2-X CTOJOOB raza B IOJE TATOTCHUS
MPUHLMIIUAIBHO BO3MOXHO IMOCTPOMTH BEUHBIM JIBUraTellb, T.€. MalIMHY, OTJAIOLIYIO 3HEPTUIO0 IPHU
MOTJIOLIEHUH TEIJIOTHI OT CPEbI.
Jumiom naypeata [Ipemun Pycckoro ®@usnueckoro OOmiecta NeS.

TOU -Tenj103JIeKTPOJIM3HbIE HHBEPCOPbI -KOHIEHTPATOPBI-IPe0Opa3oBaTeIn TEIIOBOM
SHEPrUM B IEKTPUYECKYIO WM MEXaHUYECKYI0, HalpUMep, Ha aMMHUake, padoTarolue Mpu BBICOKOM
nasnenuu (mopsaka 10 MIla). Dtor BuI 3HEProycTaHOBOK CIOCOOEH MPOU3BOAMTH IO pacuéram
BylinoBa Temia wiu sneKTprUYecTBa (OXJaXxaas OKpYyKawllyto cpeay) -1 MBT Ha kaxasiii kybomeTp
EKTPOJIM3HOTO  IMPOCTPAHCTBA. OTH  TEIUIOIEKTPOJIM3HBIE HMHBepceppl byliHOBa  -peanbHas
albTepHaTHUBa aTOMHOM 3Hepreruke. Camoe MNOpa3UTEIbHOE 31E€Chb B TOM, YTO 3TH HHBEPCEPHI
OKa3bIBAIOTCS JIOTUYECKUM Pa3BUTHEM TaK HA3bIBAEMBIX 2JIEKTPOJIM3EPOB BOJBI BBICOKOI'O JABIICHUSA,
CO3/1aHHBIX Oosiee cra JieT ToMy Ha3ajg B Poccum -nedcTBUTENBbHBIM wieHOM Pycckoro ®usmko-
Xumunueckoro OOmectBa -JlaunHoBsiM JIMuTpuem AnexcanaposudeM. Victopus ux cozganus (yxe B
KOTOpPBIX pa3!) Takxke IpaMaTuyHa.

ByliHOBY NpHHAUIEKUT 3aciayra HE TOJbKO CYIIECTBEHHOI'O yCOBEPIIEHCTBOBAHUS alllapaToB
JlaunHoOBa, mpHUAaHus UM BUJA aBTOHOMHBIX YCTAaHOBOK IIMKJIMYECKOIO JIEHCTBUS, MEpPEeBOJa HUX Ha
JpyTUE peareHThl, HO U TEOPETHUECKOe 00BSICHEHNE IPUHIINUIIA UX PAOOTHI.

@OyHIaMeHTalIbHbIE TEOPETHYECKHE UCCIIEeI0OBAaHUS B 00JIaCTU MPSIMOTO MpeoOpa3oBaHMsl TeIla
cpeabl B MOJIE3HYI0 paboTy B TeueHUM psaa jer Ben I'ennaanit Hukutuu Byiinos, Cankr-IleTepOypr.
Onucanue ero npoekra “MoHoTepMHUecKast ycTaHOBKa  onyOJIMKOBaHO B XKypHaie “Pycckas mbicib”,
HoMep 2, 1992 rona. B 1995 rony Hayunslii xxypHan Pycckoro ®@usnueckoro OOmecta Homep 1-6,
nyonukyer crateio byliHoBa ““/[Burarens BTOporo pojaa (CnapeHHbIM ra30XMMHUYEeCKUi IUKI)”. ABTOp
IoJ1arajl, 4To SHTPOIHS MOXKET TEPIIETh Pa3phIB, TO ECTh CTAHOBUTHCSI HEONPEEIIEHHOM, ECIIN B CHCTEME
UAYT OOpaTHMble XUMHUUECKHEe peakiuu. [Ipy 3ToM KpyroBoii HHTETpasl 3HTPOIIUU HE PaBEH HYJIIO U yXkKe
HE JHTPOMNHUSA, a TelIoTa, COIJIACHO 3akoHa ['ecca, craHoBHUTCS (QyHKUMEH cocTosHusa. B kauectBe
pabodero Tena MpeasiaraeTcs YEThIPEXOKHUCh a30Ta, Hampumep. PaGotsl byliHoBa -spkuil mpumep
HAY4YHOT'O HHTY3Ma3Ma, KOTOpbI Mor Obl aatk Poccum peanbHble MOHOTEPMHYECKHE T'€HEPATOPHI
MOIIIHOCTH MHOTO JIET Ha3aJ.

YcTaHOBKHM 1JIs1 TeHepallMd MOIIHOCTH NPH YJIEKTPOJM3e TAKeJI0H HIN O0bIYHON BOJbI
IIMPOKO U3BECTHDbI, KAK CUCTEMbI “X0JIOJJHOT0 TEPMOSIIEPHOI0 CHHTE3a”.

byitnoB I'.H. IIpombinuieHHas Oe3TOIUIMBHAs 3>HEPrOyCTaHOBKAa Ha OCHOBE TEIUIOAJIEKTPOIHU3HOTO
unBepcepa Ha ammuake (NH3)

Onexkrponu3 wuAEr npu BbicokoMm aasienun (10,0 MIla), xoropoe oOecrneunBaeT aMMHAYHBINA
KUIKOCTHBIN Hacoc. Paboty L (37eKTposHepruio) it SJIeKTPOIn3a ModydaroT b0 cpabaThiBaHHEM
nasienus N2 u H2 (pasznenpHo) ¢ mogauei TermioTsl ot peakuuu cuate3a NH3, m6o (duro addextuBHee)
-cpabaThIBaHUEM [ABJICHUS TPU TOJa4€ TETUIOTHI OT OKpY»Karomied cpeabl Oe3 pasgenerus N2 u



H2.Brixon npoaykra, B IpOIEHTaX, HE UMEET CYIIECTBEHHOI'O 3HAUECHHU S, [IOATOMY Iepernaji MOXKeT ObITh
no 0,1 Mlla, yTo BHOJMHE OOCTATOYHO MAJSl MOAJCPXKAHUS CUCTEMBI B BO30YXIEHHOM COCTOSIHUU.
Hcnons3oBanne cmecu 1a3oB (0€3 pa3feneHus) CUIbLHO YIPOIIAeT KOHCTPYKIMIO AJIEKTPOIN3EpPa, Tak
KaK MOXXHO HCIOJIb30BaTh MPOXOJHOM THUI C BBIXOJOM Ta30KUAKOCTHOH CMECH MpH IOCIETyIOIEeM
cenapupoBanuu. Kpome toro, unteHcuduiupyercs mnpoiecc (nepememubanue) u nosbimiaercs KI1J]
(yMeHbIIaeTCss NepeHanpsDKeHue); pemaercs U mpodimema  Temoodmena. OnunH  KyOomerp
ANEKTPOJIU3HOTO MPOCTpaHcTBa criocodeH nornotuth 400 kBT anexkTposHeprun; u Oyner noay4eHo npu
sToM 1000 kBT TemnoTsl, paboThl WK -B CyMMe -TOTO U Japyroro. [lomyyeHHas npu CHHTE3€ TerioTa
MOXKET pPAacXoJ0BaThCsl MPOU3BOJIBHO; HAMpuUMep: [UIsl MOJXy4deHHs 3nekTposHepruu -20% , ans
rertodukamym -80%.

Byitnos I'.H. JIBurarens BToporo poaa. CnapeHHbIN ra30XUMHUYECKUNA LUK

byiinos I'.H. Pacmenurenu Temnors! Ha 6a3e OMHAPHOU CUCTEMBI.

byiinos I'.H. MonoTepMuueckas yctaHOBKa. LUkl ¢ TepMOCOPOITMOHHBIM KOMIIPUMHUPOBAHUEM Ta3a |
BHYTPEHHUM UCTIOJIb30BaHUEM SHTAJIBITNH 00pa30BaHUsI.

1992-byiinos I'. H. MonoTtepmudeckas ycranoBka. JXXypnan Pycckast mpiciab. 1992, Ne2.

1995- byiinoB I'.H. TemnosnekTponu3Hblii MHBEpCEp -aJlbTEpHATHBA SACPHOMY peaktopy. KPDOM.
1995. Nel-6. c.150-161.

1997-byitnos I'.H. Kpax Broporo Hauana tepmoguHamuku. JKPOM. 1997. Nel-12. ¢.5-16.+

-3aeB Hukonaii Emenbsanosnu (BHUOM), paspaborka TEI'-Tepmo3siekTprueckux reHepaTopos.

Benuka Takxke 3acnyra 3aeBa, B peanuzauuu JlaunHoBCckux anmapatroB. EMy npuHagiexurt 3aciyra
CO3/1aHHS COBPEMEHHOW KOHCTPYKIIMM JJIEKTPOJU3EPOB BOJABI B BHUAE ABTOHOMHBIX TI'€HEPaTOpPOB
ANEKTPUYECKON U MEXaHUUYECKO# 3Hepruu. B cocraBe 3THX renepatopoB 3aeBa (cokpaménuo -OBJI):
COOCTBEHHO AJIEKTPOIHM3EP BOIBI BBICOKOTO JABICHHS, JCTaHIEPHI, CIEIUIEHHBIE C TeHepaTopaMu
3JEKTPUYECKOTO TOKA, U TOILJIMBHBIN HJIEMEHT.

OOpamiasicb K paHHMM KjaccuueckuM paboram 1863 roga mo T€pMORJIEKTPUYECTBY PYCCKOTO
yuénoro ABenapuyca Muxamia I[lerpoBuua, npodeccopa Cankr-IlerepOyprckoro yHHUBEpPCHUTETA,
aKaJleMHUKa, OCHOBATENIsI KMEBCKOW (PU3MKO-MaTemMaThudeckoi mkosbl, 3aeB Hukognaii EmenbsiHoBUY
MIPEUIOKNI PEAHUMHUPOBATh MOJY3a0bIThIe CBOWCTBA TEPMOUIEKTPHUUECKUX LEMeN: IeKTPOABIIKYILAs
CHJIa B HUX -HE (YHKIMSI pa3HOCTH TEMIIEPATyp, a pa3HOCTh (PYHKIMH OT TEMIIEpaTypbl TOTO U APYroro
cnas. MHpIMu crioBaMu, em€ B IPOLUIOM BeKe ABEHapHycC IOKaszal, 4ro Temio llensTee ¢ pocrom
TEMIIEPATypBhI CIasi U3MEHSETCSI 10 3aKOHY MapaloJibl, MEHsIS 3HAK, PO Yepe3 HOJIb, @ HE MOHOTOHHO,
4yeMy yuaT ceddac B IIKOJIaX U YHHBepcUTeTax. ECTh, OKa3bIBaeTCs, TEMIIEpATypa rOpsUero cnas, npu
kotopor Ttemno IlensThe paBHO Hymto. EcTe TemmepaTypa HMHBEpPCHMH, KOrJa B LENH HCYE3AET
anekTpuueckuii Tok. [Ipu emé 6onbiIei TeMnepatype -B e MEHsETCs HalpaBJIeHUe TOKA U 3HAK Teria
[lenbthe. To ecTh HacTymaeT CUTyalus, KOTrJla B XOJOJIHOM CIlae TEIUIO OTOMpaeTcs, Ha TropsiueM -
BbIsenAeTcs. VITak, 3aIyCTUB TEPMOIEKTPUUECKYIO 1IETIh OAMHOYHBIM HarpeBOM B 00J1aCTH TeMIepaTyp,
/i€ IPOUCXOIUT UHBEpCUs 3HaKa Teruia [lenbThe, -X010JHbIN crail cTaHeT CTa0UIbHO XOJI0IUIbHUKOM,
a ropsYMil -HarpeBaTesieM. SICHO, YTO HHEPrUI0 U3 CPEAbl MOCTABIISAET XONOAHBINA crai. M3BecTHBI U
TEMIIEpPaTypbl HHBEPCUU JJIsl HEKOTOPBIX Map BEILIECTB CIIAEB, PEICTABISIONINE TPAKTUYECKUN HHTEPEC
U KOTOpbIE MOTYT pabOTaTh B HEOOBIUHOM PEKUME MPH JTOJHKHOM KOHCTPYKTHBHOM (opMe B AMAINa30He
temneparyp -1000C +1000C. Ho He crniemuTe nuctaTh COBpeMeHHbIE YUeOHUKH WK MOHOTpaduu. Tam
BbI Hai1éTe ML yceu€HHbIe, 00pe3aHHble TPY/Ibl ABeHapuyca. YTOOBI TOKOMATHCS 0 TOTHON HCTHHBI
BaM NOpHUIETCS BOCIMOJIB30BATbCSl PApPUTETHBIMU  HM3JAHUSMU  cTojeTHeH jgaBHOCTH  CaHKT-
[TerepOyprckoro yHusepcureTa u Pycckoro ®u3nko-XuMHU4ecKoro oo1ecTsa.

1995-3aeB H. E. Yk cunre3 6m3utcs, Kypuarosa Bce HeT. -M300peratens u parmoranu3arop. 1995. No
1, c.8.

-3aeB H. E. becronnuBHas sHepreTHka (Mpo0iaeMbl, perieHusl, IPOrHO3bl).

-3aeB H. E. EMkocTHO# KOHBEpTOp Temia cpeabl B anekrposHepruto (I[larent PD).

SHGKTPOHI/IS, KaK pa3IOKCHHUEC DJICKTPOJIUTA B SJICKTPUYICCKOM II0JIC, ABJIACTCA 3aMCUaTCIIbHBIM



MIPUMEPOM COBEPIICHUS paOOTHI TToJIeM. TpaIulIMOHHAs CXeMa HCTIOIb3YeT 3aMKHYTYIO IIeTTh TOKA Yepe3
ANEKTPOJIUT U UCTOYHHK TIOJS, HO 000N yueOHHMK (DU3UKH YTBEPKIACT, YTO HMOHBI B DIICKTPOIIUTE
MEePEMENIAIOTCA 32 CYET SJEKTPUUYECKOrO TOJIsSI, TO €CTh paboTa MepeMelleHUs W CBS3aHHAs C HEH
TEIJIOBAasi MOILHOCTh MPOU3BOJIUTCA MOTCHIMAIBHBIM MOJIEM, HAa CYIIECTBOBAHME KOTOPOrO MOYTHU HE
TpebyeTcs 3aTpaT MOITHOCTH. TOK uYepe3 MCTOYHHUK ITOJIs, KOTOPBIM HJET 4Yepe3 3aMKHYTYIO Ienb U
VHUYTOXKACT TEPBUYHYIO PA3HOCTh MOTCHIIMAIOB, HE SBIIAETCS HEOOXOIMMBIM ycioBueM. llpu
MPaBUJILHOM MTOCTAHOBKE SKCIEPUMEHTA, MPOIYKTHI JIEKTPOJIU3a MOTYT JaTh 3HAYUTEIBHO OOJIBIIYIO
TEIJIOBYIO MOIIHOCTb, YEM 3JIEKTPUUECKasi MOIIHOCTh, UCIIOJIb3yeMasi Ha BXOJIE.

Eme JlaTunHOB, 3anaTeHTOBAB CBOM METOJI 3JIeKTpoJin3a B 1888 roay orMedal, 4To B HEKOTOPBIX
Cily4asix SJIEKTPOJIMTHYECKasi suelika 3amep3aer. JTO SBISAETCA CIEACTBUEM 3aKOHAa COXpaHEHUs,
KOTOPBIHA 3aCTaBJISICT BOCIOIHATH M30BITOUYHYIO MOIIHOCTH, OT/IAHHYIO Ha BBIXOJE CHCTEMBI, 32 CUET
TeI10BO# sHepruu. [lapamokce 3akaoyaeTcss B TOM, UYTO JIEKTPOIUTHYECKAs sSUeiika MOXKET CO3/1aBaTh
ra3 BBICOKOTO naBiieHus. [Ipu 3TOM sieKkTpuyeckass MOITHOCTh, MOTpeOssieMas JICKTPOIUTHUCCKON
sTUeHKON OyleT Takas ke, KaK M TPU CO3JIaHWU ra3a HU3KOTO JaBJICHHS, TaK Kak paboTy coBepiiaeT
MOTEHITMAIBHOE TI0JIE MEXIy dJeKTpoaamMu. Ho momydaeMmblii ra3 BBICOKOTO JIaBJICHUS CIIOCOOCH
COBEpIIATH 3HAYUTEIHHO OOJBIIYIO0 PA0OTY Ha BBIXOJIE, Y€M T'a3 HU3KOTO JAaBJICHUs. JTOT BOIIPOC OBLI B
CBOE BpeMsl CEHCAIlMe B HAyYHBIX Kpyrax M OH HE peIIeH 70 cux mop. Pesynprarel JlaTunHOBa, Kak 1
MHOTHE pPE3yJbTaTbl POCCHUMCKUX YYEHBIX, 3aMalYMBAIOTCS, XOTS €CTb BO3MOXHOCTh UX
AKCIICPUMEHTAJILHON TTPOBEPKH.

IopsiueBb1 HUropw, (ceituac paboraer B CIIA, mrar lOrta) co3man omuH W3 BapUaHTOB
BbICOK03()(heKTUBHOrO 1eKTpon3a. BMecTo 00b14HOr0 ypoBHs HamnpsbkeHus 3 BoisbTa, npu KoTOpoM
JIOJDKEH HAYMHATBCS AJIEKTposiu3 BoJbl, ['opsueB ucnons3yer 0,2 BonbTa B MyibCUPYIOIIEM pEXHUME.
[Ipu oueHKe COOTHOUIEHUSI MOIIHOCTH, IOJy4yaeMOl Ha BBIXOJE CHUCTEMbI IPU CrOPAaHUM IPOJYKTOB
AJIEKTPOJIHN3a, U MOIIIHOCTH, UCIIOJIb3yeMOi Ha Bxoae, ['opstueB npuBoaut uudpy 1500% >ddextuBHOCTH
U HaJieeTcsl yIBOUTh 3TO 3HaUCHHE B O0Jiee COBEPIICHHOM BapHaHTE KOHCTPYKLIUH.

KanapeB ®uwmnn Muxaiinosuy, http://www.micro-world.su

[Ipodeccop KanapeB u3z Kpacnomapa mpoBen yOenuTeNnbHbIE SKCHEPUMEHTHI M IOKa3al, 4YTO B
MpoIieccax EKTPOIU3a MPOCTOM BOIBI BOZMOXKEH BIBOE OOJBIIHMI BBIXOJ MOUTHOCTH, YeM TpeOyeTcs
Ha BXO/JI€ CUCTEMBbI. 3aHUMaJICS POOIEMaMU XOJIOAHOM TePMOsIIEPHOI peaKIiH.

2003-Kanapes ®.M., TaumeB A.M., be6xo [.A. I'eHepaTopbl T100agbHOM (YMCTOM) SHEPrUU.
Kpacnonap: Ky0aHn. roc. arpaps. yu-t, 2003. 22c.

2004-Kanapes ®.M. AHanu3 Tmpouecca H3MEpPEHHs JJIEKTPUUECKOW SHepruu, mnorpediseMoit
BOJIODJICKTPUYECKHM TeHepaTtopoM Teruia / HoBast snepreruka. 2004. Nel. ¢.34-38.

2004-Kanapes ®.M. HMcrounuk riaobansHoi sHepruu // Jloctwxkenus Hayku u TexHuku AIIK. 2004.
2012-Kanape @.M. Monorpadus mukpomupa. 16-e uzganue. @usxumust mukpomupa. 2012.+ Kanapés
®.M. AkryanbHble Hay4yHble npodiemsl pusuku. (http://www.inauka.ru)

2012-Kanapés @ununmn Muxaitnosud. Hauana pusxumun mukpomupa. Monorpadus. M3nanue 15-e. 1.2.
HmnysbcHas sHepreTHka.

®duaumonenko UBan CrenmanoBu4, (1924-) pusuk, Co3garenb TepMOIMUCCHOHHBIX SHEPTETHYECCKUX
YCTAaHOBOK ~ «TEIUIOTO  SIAEPHOro  cuHTe3a». lloaBeprajics NPUHYAUTEIBHOMY JICUEHHUIO B
ncuxuarpuieckux kinHukax B CCCP nmo monutudeckuM MoTuBaM. OUIMMOHEHKO MOTyYat H30bBITOYHOES
TEIIO MPHU FNEKTPOJIN3E TAKETON BOJIBI.

Puc. 1-5-1. ®unmumounenko U.C.


http://www.micro-world.su/
http://www.inauka.ru/

Eme B 50-x romax ®unmmonenko, padotas B HI1O «Kpachast 3Be31a» B 001aCTH KOCMHYECKOW TEXHUKH,
OTKpbUT 3D PEKT BBIICTICHHS TETLIA B 3JICKTPOJIE C JOOABKAMU MAaJUIA s IPH SJIEKTPOIU3E TAKEIOH BOIBI.
[Tpu pa3zpaboTke TEPMOIMUCCUOHHBIX HCTOYHMUKOB SHEPTUH JI1 KOCMUUYECKUX aIllapaToB OOPOIKCH Ba
HaINpaBIICHUS: TPAJAUIIMOHHBIA peakTop Ha 6aze 00OraleHHOro ypaHa u Tuapoiu3Has ycranoBka U. C.
Ounumonenko. [loGegmno TpamunmonHoe Hanpasienue, W.C.OwimMOHeHKO OBUT YBOJIEH IO
MOJIMTHYECKUM MOTHBAM.

®onn, Bosrnassembiii Pancoii 'opbaueBoit, B 1990-1991 romax 3akazai, HO y>kKe Ha OIBITHOM
3aBoje «Jlyu» B r. Il0oJ07BCK, M3rOTOBJIIEHHE ABYX WM TPEX TEPMOIMHUCCHOHHBIX THUIPOIUZHBIX
sHeproyctaHoBok (TOI'DY) U.C.Ounumonenko. Ilox pykooactBom M.C.OUIMMOHEHKO, U C €r0
HETOCPEJCTBEHHBIM y4yacTHeM, pa3padarbiBajiach pabodas JOKyMEHTAIHsi, MO0 KOTOpOH cpa3y MU0
M3TrOTOBJICHHE Y3JI0B U cOOpKa ycTaHOBKU. M3 Gecesl 0IHOTO U3 aBTOPOB ¢ 3aMECTUTENIEM TUPEKTOpa 10
MIPOU3BOJICTBY U [ TaBHBIM TEXHOJIOTOM OIBITHOTO 3aBoja (ceifuac o0a Ha MEHCHH) U3BECTHO, UYTO ObLIa
M3TrOTOBJIEHA OJIHA YCTaHOBKA, IPOTOTUIIOM KOTOpO# cTana u3BectHas yctaHoBka TOIIA3, Ho B kauecTBe
HUCTOYHMKA DHEPrMM  HCIOJIb30Bajach  TsokenoBoaHas cxema WM. C.  OuIMMOHEHKO €
HHU3KOHEPreTUUECKON siaepHoi peaknuei. B ominune ot «Tomazos», B TOI'DY TennoBbIAEHSIOMMA
AJIEMEHT TPENCTaBIsT CO00 HE SOepHBIA PEaKkTop, a YCTAaHOBKY SIEPHOTO CHHTE3a NpPU HU3KUX
temmnepatypax (T =1150°), cpokoM paboTsl 5-10 jeT 6e3 3anpaBku TOILTUBOM (TsDKENOM Bo10H ). PeakTop
IpecTaBiIsul co0oil MeTamnyeckyto TpyOy nuamerpom 41 MM u niauHoi 700 MM, U3rOTOBJIEHHYIO U3
CILIaBa, COJIEPKaBILEr0 HECKOJIBLKO rpaMMoB naiiaaud. 17 saBaps 1992 roxa nonkomuccust Moccosera
10 KOJIOTHYECKUM BOIIPOCAM MPOMBIIIIEHHOCTH, YHEPTEeTUKH, TPAHCIIOpTa U3yuasna npodiemy TIIDY
N.C. ®unumonenko, nocetmina OI'YIT HITO «Jlyu», rae eit 6bl1a npoIeMOHCTPUPOBAaHA YCTAHOBKA U
JIOKyMEHTAIMs Ha Hee.

Bbu1 TOATOTOBIIEH KUIKOMETAITMYECKHUM CTEHT 1711 UCTIBITAHUI yCTaHOBKU, OJJTHAKO UCIIBITAHUIN

MPOBEJICHO HE ObUTO M3-32 (DMHAHCOBBIX MPOOJIEM 3aKa3yuka. YCTaHOBKA ObUIa OTTpykeHa Oe3
ucneiTanuii U xpanuwnack y W.C.OunmumoneHko (cM. puc. 2). «B 1992 romy Ha cBeT MOSBHIOCH
cooOmieHne «J{eMoHCTpalmoHHas TEPMOIMHUCCHOHHAS yCTAaHOBKA JIJIS SIIEPHOTO CHHTE3ay. [loxoxe, 9To
3TO ObUIa TOCJENHAS MOMBITKA 3aMEYaTeNbHOTO YYEHOTO0 M KOHCTPYKTOpa JIOCTy4aTbcs A0 pazyma
Bracteir.» [3]. U.C. dunumonenko ymep 26 asrycra 2013r. Ha 89 roay xu3nu. JansHeimas cyap0a ero
yCTaHOBKH HeusBecTHA. Bee paboune yeprexu u padoyas JOKyMeHTalusl ObUIN NepelaHbl I0YEMY-TO B
MoccoBeT, Ha 3aBOJie HE OCTajlOCh HUYEro. YTEpsiHbl 3HAHUSA, yTepsHA TEXHOJIOTHSA, a OHa Oblia
YHHUKaJIbHA, TAK KaK OCHOBBIBANACH Ha BIoNHE peanbHoM anmnapate TOITA3, koTopslit gaxe ¢ 0OBIYHBIM
SJIEPHBIM PEaKTOpoM olepekan JeT Ha 20 MupoBble pa3pabOTKH, TaK Kak B HEM ObUIM MPHUMEHEHBI
nepeAoBbie, axke no npouecTtBuud 20-TU JIeT, MaTepuainsl U TexHonoruu. [leyanbHo, YTO Tak MHOTO
MIPEKPACHBIX UJEH y HAaC He JOBOAUTCS 10 (puHama.
C 1960 rona padoTas Hag IpoOIEMOil MOTYUEHHUs XOJIO0IHOTO SACPHOTO CHHTE3A , 3aTEM -HaJl CO3aHHEM
9KOJIOTUYECKH YUCTBIX YHEProyCTaHOBOK, YCTAHOBOK 10 nojasiieHuto paguanuu B CCCP, coneiictBue
KOTOPOMY B 3THUX U JPYTUX NpopbiBHBIX padoTtax okasbiBanu C.I1.Kopones, I'.K.)Kykos, 1.B.Kypuatos
u ap. K BBIMOIHEHHUIO MPOrpaMM MPUBIEKAIOCH 0KOJI0 80 MpeanpusITHii U opraHu3aiuii (B TOM YUCIe -
HITO "JIy4", "Kpacnas 3Be3na", "Dueprus", HUM Temnoseix mpoueccoB, AH CCCP, AH YCCP, AH
BCCP u np.). ITozxke B 1989-90-x rogax uzoOperatens ymien ot padot B 3Toi obiactu u B HIIO "Jlyy"
B [loponscke, MockoBckoi obnactu. Ilog pykoBonctBoM DuiuMoHeHKo Obutu co3ganbl 3 TOI'DY
MolHocThi0 1o 12,5 kBT. DHeproycraHoBku, mnosyuuBiive HaszBanue "Tomaz-1" u "Tomaz-2"
ucronb30Banuck Ha cnyTHHKax "Kocmoc-1810" (?7) u "Kocmoc- 1819", BmocneacTBuu ObLITN 3aKyTICHBI
B CIIIA. VcranoBka tumna “Toma3” NpUMEHSETCS CETOJHA TOJBKO B KOCMHYECKONW TEXHUKE, XOTS
LIMPOKOE OCBOEHHUE JAHHON TEXHOJIOTMH IO3BOJIMIIO Obl BHEJPUTH PEAKTOPhl CHHTE3a, HE JI0XKHUJASICh
pE3YNBTaTOB OPOTOCTOANMX paboT 1o mporpamme “TokoMak” W JAPYTUM  TEPMOSIEPHBIM
uccinenoBanusM. “Tlo6ounsie” 3¢ dexTsl (rpaBUTalMsg U BIHUSHUE Ha PaJMOAKTUBHOCTH BEIIECTBA)
SBIIIOTCST CIICJICTBUEM MPHUMEHEHUS TEXHOJOTUHU ‘‘CBOOOIHON SHEPruu”’, MpH KOTOPOW MOIIHOCTh
BBIIETISIETCSl B pe3yJbTaTe H3MEHEHMH IapaMeTpoB IPOCTPAHCTBA-BpEMEHU B o0OsiacTé paboThI
YCTaHOBKH.

[Ipobnema BHeApeHUST TEXHOJOTHM B TOM, UYTO BJIHMSHHUE HA CTENECHb PaJHOAKTUBHOCTH,
HampuMep, AUCTAHIIMOHHOE TOHIDKEHUE PATUOAKTUBHOCTA KOHKPETHOTO OOBEKTa, OTHOCHUTCA K
obopoHHOi Tematuke. M TOT (akT, 4TO yCTAaHOBKH, aHAJIOTHYHBIE W3BECTHOM ¢ 1960-X rogoB cxeme
OUIMMOHEHKO MOTYT TMPHUMEHSTHCS JJisi OBICTPOrO BOCCTAHOBIIEHHS HKOJOTHYECKOro OanaHca
3apakKeHHbIX yYaCTKOB MECTHOCTH, B JaHHOM CIllydyae OKa3blBaeTcs MEHee BaKHbIM. 10 ke camoe



OTHOCUTCS K ‘‘aHTUTpaBUTAlMOHHOMY T000YHOMY 3(hQeKTy”, KOTOpBIH BO3HUKAET MpU padoTe
ycranoBku. Eme Koposes 3Hai o janHOM crioco0e, TeM He MeHee KOCMUYECKHE IPOTrPaMMBI 10 CUX TTOp
OCHOBAHBI Ha JBM)KUTENSIX PEAKTUBHOTO THUIIA.

OUIMMOHEHKO PacCKa3bIBall, YTO B KOHIIE MATHAECATHIX TOJ0B OH paboTan Ha cekpetHoM HITO
"Kpachnas 3Be3na" Haj co3qaHUEM MPUHIUIHAIBHO HOBOM SHEPreTUUEeCKON yCTaHOBKHU. B oTimume ot
aTOMHOT'O PEaKTOpa, B HEW HE paclaJaltch TSKEJIbIE DJIEMEHTBI, & COEIMHSINCH Jierkue. Hanpumep, us3
JIBYX aTOMOB JIeUTEpHsl OTy4asiCs OMH aTOM I'eJius ¥ BbLIEIsUIOCh MHOTO 3Hepruu. [Ipu cunTese nerkux
sqep He 00pa30BBIBAIMCH OCKOJIKH JICTICHHUS, a CJICZI0BATENIbHO HE BO3HUKAJA paranus. Y CTaHOBKa Oblia
9KOJIOTMUECKH 4HUCTON. DUIMMOHEHKO YTBEp)KIaJl, YTO €€ IKCIEePUMEHTAaJbHBI o0pa3el YCIEeIIHO
IIPOLIEJ UCIIBITAHUS.

B 1960 rony Urops KypuatoB, Hukomnaii Koposes, ['eopruii XXyko n Kenapiin noanepsxanu
otkpbiTie WN.C. ®umumMoHEHKO. BBIIIIO 3aKphITOE MOCTAHOBJIEHUWE MAPTUUM U IPABUTEILCTBA O
pa3paboTKe HOBBIX, SKOJOTMYECKH YHCTHIX MCTOYHMKOB SHEPTHUH U O CO3JaHUHM HOBBIX JIETATEIbHBIX
anmaparoB, JBUTATENIM KOTOPBIX HE OTOpachIBalOT BeuiecTBO. Brimuio crienmansHoe [loctanoBnenue LK
u CM CCCP 715/296 ot 23.07.1960 B kotopom mpemycMarpuBaioch: l-lIlomydyenune sHeprum 2-
[Tonmyuyenue Tsiru 6e3 oTOpoca Macchl. 3-3ammuTa OT SIIEPHBIX U3ITy4YECHUI.

CoBeTckue ydeHble, KaK BCEI/la, OKA3aJMCh BIEPEAM IUIAHETHl BCEW, MHOIO JIET TOMY Ha3aj
CO3/1aB ONBITHO-TIPOMBILIUICHHYIO JHEPreTUYECKYI0 YCTAHOBKY «TEIUIOTO CHUHTE3a». JTa YCTaHOBKa
MOSIBUWJIACh Ha CBET B pe3yjbTaTe MccienoBaHui, nmpooauBmuxcsa B 50-x rogax B CCCP B pamkax
rOCYJIapCTBEHHOM NIPOrpaMMbl HAy4YHO-TEXHUYECKOrO Mporpecca. Mojoaoi, SHEPrUYHbIi U OYEHb
tananTnuBblii  ¢usuk W.C. DOuiaMMOHEHKO co37all TUIAPOIHM3HYI0 JHEPreTHUYEcCKyl0 YCTaHOBKY,
MpeAHA3HAYEHHYIO JIJISl TTOJYUYEHHUS DHEPTUU OT PEaKUUi «TEIUIOTO» SAEPHOTO0 CHHTE3a, MAYLIUX IPH
temmnepatype Bcero 1150 °C . TonmBoMm [uist peakTopa Ciryxuia Tskenas Boja. PeakTop npeacrapisii
co0oif Metaym4eckyo TpyOy aumamerpoMm 41 mm um mmHOH 700 MM, W3rOTOBJICHHYIO W3 CIUIABa,
COJIepKaBUIEr0 HECKOJIBKO IPAMMOB MaJLJIausl.

B 1962 rony N.C. ®unumonenko nojain 3asBky Ha nuzooperearne CCCP Ne 717239/38 «Ilpomecc
U ycTaHOBKa TepMmosmuccum». Ho rocymapcrBenHas narentHas skcneprusza BHUUITIOD otkaszana B
MIPU3HAHUH 3asIBJICHHOTO TEXHUYECKOTO pElIeHUsI N300peTeHneM Ha TOM OCHOBAHUH, YTO TEPMOSIIEPHBIE
peaxkiuu He MOTYT UITH MPHU CTOJIb HU3KOU TemmepaType. OCHOBHON pe3ynpTaT paboT OUIMMOHEHKO
COCTOSJT B TOM, YTO OH SKCHEPUMEHTAIBHO YCTAHOBHJI, YTO IIOCJE PA3JIOKEHHUS TSKEIOW BOJIBI
3JEKTPOJIM30M Ha KUCIOPOJ U ACUTEpUid, paCTBOPSIOIINICS B NAJJIAANU KaTOJa, B KaTOAE IPOUCXOASIT
peakiuu siiepHoro cuuTe3a. [Ipu 3TOM OTCYTCTBYET Kak HEHTPOHHOE U3ITyYEHHE, TaK U PAJHOAKTUBHBIE
oTx0/ibl. DUIMMOHEHKO NPEIOKHII UICK IKCIEPUMEHTOB eme B 1957 r, pabotas B 00OpOHHOI
MPOMBIIIICHHOCTH. Mies Obuta BOCHpUHSATA M TOJJEp)KaHA €r0 HEMOCPEICTBEHHBIM PYKOBOJCTBOM.
bblno mpuHATO peleHMe O Hayale HCCIENIOBAaHMM, M B KpaTdallllue CpPOKM IOJY4YEHbl IEpBbIC
MTOJIOXKUTEIBHBIE PE3YIIbTATHI.

1957-nox ero pykoBOACTBOM ObUI cO3laH '"meprneryyMm-moOuie", KOTOpsli HEe MPOCTO MPOM3BOJIMII
SHEPrUI0 B BHJE Mapa BBICOKOTO JIaBJIEHMS, JaBajl Ha BBIXOJE BOJOPOJ M KHUCIOPOJA, M IOAABIISI
panuanuio. Oxnako mocie cmept KypuaroBa pa3paboTKy Hauanu "ykumatb', a IMocie CMepTH
KoponéBa -3akpeuim BooOmie. Pabory ycranoBku crenuanbHas komuccus AH CCCP mpusnana
IIPOTUBOpEYAILE "3aKOHAM IIPUPOABI", aBTOPA YBOJIMIIN, UCKIFOUMIIN U3 TAPTHH, Pa3’KaJloBalIu BIUIOTh
710 psAI0BOTO U 00bsiBIIIN "M3uKOM". 3aTeM, B 1989-1991 ronax paboThl ObLIM YaCTUYHO BO30OHOBIIECHBI
-HECKOJIBKO OIBITHBIX YCTAaHOBOK OBLIH 3aJ10%KeHbI B Uensi0nHCKOM 061acTy, HO 10 yMa UX He J0BEIH, a
MCIIOJIb30BAaTh MEPEIBKHYI0 YCTAHOBKY JUISl IMKBUAALUK aBapuu Ha YepHoObLIbCKOI ADC 0TKa3aIuCh.

DUIUMOHEHKO ObLII BHOBb YBOJICH.

1960-Peromonimonnsie  3kcriepuMeHTsl M.C. DUIMMOHEHKO BBICOKO OICHWINM akaigemuku H.B.
KypuaroB, M.B. Kengpim u C.II. Kopones, a taxxke mapman I'.K. XKykos. Mx aBTopurer ObLI
HempepekaeM, M B pe3yjibTaTe YCHUJIMI BEIUKOrO KBapTeTa, HAIMpPaBJICHHBIX Ha YKperieHue
oboponocniocoonoctn Coserckoro Coro3a, Obuto mnpuHiATO cekpetHoe IlocraHoBnenue CoBera
MununctpoB CCCP u IIK KIICC Ne 715/296 ot 23.07.1960 rona, B KOTOPOM MPEAIUCHIBAIOCH Ha Oa3ze
npeuiokeHnit GUIMMOHEHKO OCYIIECTBUTH «Pa3paboTKy CTPATETHUYeCKU 3HAUUMBIX IPUHIIUIIOBY:

1) nonydeHus SHEPTHUH;



2) motydeHus TArH 6e3 0TOpOCca MacChl;
3) 3alIMTHI OT SACPHBIX U3ITYyUCHUH.

EcTtecTBeHHO BO3HHMKaeT BOIPOC, YeM ke OyAyT OTTaJIKUBATh 3TU arperaThl, €CIU HE CTPYEH
orus? OUIMMOHEHKO JepxkKal B CEKpeTe 3TO HOy-Xay. Ho ero paccekperun apyroi yueHslii - Baaaunien
HNBanoBuu /lokyuyaeB. B Hauane mecTuaecAThIX rOAOB OH MOJAJ 3asBKU U IMOJIY4YWJI IPUOPUTETHBIE
CBUJICTEIBCTBA HA YETHIPE OTKPBHITUS, B TOM YHUCJIE HA HOBBIA MPHUHIUI TOJETOB B KOCMHUYECKOM
npoctpancTBe. DUIMMOHEHKO OOBSCHSI, YTO OSTH JIETAaTENbHBIC almaparbl ObUIM 3KOJOTUYECKH
YHCTBIMU, OHU JOJDKHBI "0TOpackiBaTh'" HE BEIIECTBO, a (PU3MYECKOE T0JIe, HAPUMED IPABUTAIIOHHOE.
B nocnennem cinydae oHo Oy/eT OTTaJKUBATHCA OT IPAaBUTALMOHHOIO MOJIs 3eMJIH, J1aBasi BO3MOXKHOCTh
JIETaTeTFHOMY aIllapary ¢ OTPOMHOM CKOPOCTBIO MepeMenaThcs B OrkHeM kKocMoce. Ho kak yiereTh
B JIAJIEKHI KOCMOC, /i€ Ha Kopabuib Oy1eT oYeHb c1abo AeiicTBOBATh T'PaBUTAIUS TIaHEThI?

IIo xoay 3xcnepumenToB U.C. ®WINMOHEHKO 00HAPY:KWJI, YTO €r0 peakTop npu padore
HCIYCKAeT KaKo0e-TO H3JIy4YeHHe, KOTOpoe Ppe3Ko COKpamaer Iepuoj  IoJypacnajaa
Paauo0aKTUBHBIX U30TONOB. OTCI01a M nosiBUJICH TpeTuid myHKT [locTanoB/1eHus.

KoHcTpykuust M npuHIMI JEUCTBUS YCTAHOBKU O CHX IOP OCTAKOTCS 3aceKpedyeHHbIMU. U3
BBIIIECKAa3aHHOTO CJIEIYET, YTO COBETCKUE YUEHBIC HA TIOJIBEKA 0OOTHAIM aMEPUKAHCKUX CIICIIUATHCTOB
B pemenun mpobinembl XSC. Bonee Toro, Bckope mocie mNyOIMKalUU CKaHIAJIbHO H3BECTHBIX
pesynbsTaToB M. ®neiimvana u C. [loHca BeisicHUIOCH, 4TO «aMepukanen» C. [lonc BijioTs 10 80-x
roaoB 0bL1 rpaxkaanuHoM Y CCP. B 1970 r. oH 0b1J1 3KCIIEPTOM 110 HOBEHIIIUM COBETCKHM Si/IEPHBIM
YCTAaHOBKaM, U NpUBJeKajcs K o0cy:xkaennio pador U.C. ®ujinMoHeHKo.

1968-Pa6oThl N0 «TEMJIOMY TEPMOSIAY» OCTAHOBUJIUCH, Korga U.C. ®uinumonenko B 1968 r. 611
OTCTPaHEH OT PadoT MO XOJOJHOMY SI/IEPHOMY CHHTe3y 32 MOJUTHYECKYI) HEJIOSUIBHOCTh, KaK
«BBICKOYKA», «MEPeCTYNUBIIHI TOPOry» HAYYHBIM ABTOPHTETAM MO PA3BHTHI0 YIPABJISIEMOIO
TePMOSIIEPHOT0 CHHTE3A.

1989-Ilpomn roasl, U cKaHaaidbHas mpecc-koHpepenuus M. dneiimmvana u C. Ilonca moxBuria
pykoBoactBo CCCP Ha peabunuranuio onaibHOro ydeHoro. B 1989 r. Obuio mpuHSTO pelieHue
Bocco3nathk B noamockoBHOM HIIO «Jlyu» 3 TepMO3MHUCCHOHHBIE THUIAPOIM3HBIE SHEPIETUUYECKUE
YCTAHOBKH MOIIHOCTBIO 1O 12.5 kBT kakaas. D10 pemieHre 6b110 MTHOBEHHO MTPETBOPEHO B HKU3HB MO
pykoBoactBoM W.C. ®unumoHeHko. Bce Tpu ycTaHOBKH OBLIM MOATOTOBIEHBI K CJAa4€ B ONBITHYIO
skcrutyataiuio B 1990 r. Ilpu 3TOM Ha Kaxblii KWJIOBAaTT, BbIPAOAaThIBAEMBIH 3HEPreTMUECKUMHU
YCTaHOBKaMM TEIJIOTO CHHTEe3a, npuxoauiock Bcero (0.7 rpamma mnamianus, Ha KOTOPOM, Kak
BBISICHWIOCH T103)K€, CBET KIMHOM He coulencs. Ho yCTaHOBKM OCTaMCh JIEKaTh Ha CKJIazle, TaK U HE
JOMISI 10 KOHEYHOTOo moTpedurens - YepHoosuibckoit ADC...

1991- Bonromonckoe otaeneHue SaepHoro oOuiecTBa (MCIOIHUTENbHBIN cekperapb bakymies H.H.)
OpraHu30Baio KoopAuHaoHHoe copemanue ¢ [10 «Atommanny, PoctoBckoit ADC u MexTyHapOIHBIM
¢donnom «Ilepectpoiika EcTrecTBO3HaHUSM» 1O BOMPOCY CO3/1aHUSI ONMBITHONPOMBIIIICHHONH YCTaHOBKH
N.C. ®unumonenko Ha PoctoBckoit ADC, koTopas B TOT mepuo;] Obljla 3aKOHCEPBHPOBaHA HA BOJHE
«pannoobun» u monuTudeckoil 0oprObl. Ha Hem ObUTM NPUHATHI BCE MBICIMMBIE U HEMBICIUMBIE
MIOJIO)KUTEIbHBIE PELLICHUS.

1991- IIpoToKON KOOPAMHAIIMOHHOTO COBELIAHMS MO CO3JAAHUIO OMBITHO-MPOMBIIIJICHHON yCTaHOBKU
XOJIOMHOTO cuHTe3a.// MexayHapoaHslii MHTeIUIeKTyalbHbld GoHn «Ilepectpoiika EctecTBo3HaAHUSM,
ciry>keOHbI TokyMeHT 15 aBrycta 1991 roga. Ognako yepe3 napy nHeit cmyumnocsk ['KUII. Benukas
Jep’aBa pacnanach. JIMIIUBIINCH TOCYAAPCTBEHHOM MOANEPKKU, HAyKa U IMPOMBIIUIEHHOCTh HAJ0JT0
OCTaHOBWJINCHh B CBOEM pa3BuTuu. Ho, HecMoTpsi Ha Bcaueckue nepenapsru Hadana 90-x, MBan
Crenanosnu ®UIMMOHEHKO, Oyyud HACTOSIIUM OOWMIIOM M MOABM)XKHHUKOM, MPOJOJIKaJl UHTEHCUBHO
paboTaTh B YCIOBHUIX KaTacTpO(YUIECKOro 0OBasia 3KOHOMHUKH.

1992- PemeHusi yMOMSHYTOTO BBIIIE KOOPIWHAIIMOHHOTO COBEHIAHHWS OBUIM BBINIOJHEHBI, M B
pesyabTate B 1992 romy Ha CBET MOSBWIOCH COOOIIEHHE «/leMOHCTpalMoOHHAs TePMOAIMHCCHOHHAS
yYCTaHOBKA JUIs siIepHOTO cMHTE3a». [loxoske, uTo 310 ObLIa mocneanss nomnbiTka MBana CtenanoBuya
JOCTy4YaThCs A0 pa3yMa BIACTEH.

1994- no yka3y Eabnuna ycranoBka mo 3ampocy CIIA 0buLia 1eMOHTHPOBAHA W BbIBe3eHA B



CIIA, rae B Heil TaK M He CMOIJIM Pa300paTbcesl.

B nacrosimiee Bpemsi M.C. ®UnMMOHEHKO OTOIIEN OT aKTUBHOM JIEATENILHOCTH B HAyKe, CBSI3aHHOU C
paboToii Ha OOOPOHHYIO MPOMBINIIEHHOCTh. Kak odunmanbHo 3asBiseTr OUIMMOHEHKO, HBIHE OH
OTOIIEJ OT U300pETaTENLCKON AesITebHOCTH U padoTaeT B 00beaunenun "O@OPT-UHDO".

1962-®Ounumonenko U.C. [Ipuopurernas cripaBka Ne 717239/38 ot 27.07.1962

1992-®dunumonenko N.C. JleMoHCTpaIlmOHHAS] TEPMOIMUCCHOHHASL YCTAHOBKA IS SIICPHOTO CUHTE3a.//
Marepuansl |1l Haydnoro cumnosuyma «llepecrpoiika EcrectBo3nanus»-92, Bonrononck, Poccus, 17-
19 ampens 1992 r.

1995- ®umumonenko N.C. Crarbs 00 uzobperennn. M3o0peraTens u pannonanu3arop. 1995. Nel.

2008-ITanpkoB B.A. Ky3pmun B.I1. JleMoHcTpanmoHHass METOJIMKAa CHHTE3a 3J1eMEHTOB M3 BOAbI B
IJIa3Me 3JIeKTPU4YeCcKoro paspsaa. T.6. AKTyanpHble IpoOsieMbl coBpeMeHHOI Hayku. M. 2008.

B pszge ctpaH Hadanoch pa3BUTHE KOMMEPUYECKHX IMPOEKTOB HCIIOIB30BAHUS ‘‘XOJOJAHOTO CHHTE3a”.
Cucrema Ilarrepcona: Patterson Power Cell, Buenpsiercs B Texace, Clean Energy Technologies, Inc.,
Dallas, Texas, fax 214-458-7690. Bonee tpuanatu mnareHTOB moiaydeHo kopropamueii ENECO,
coOmparomell KIIOYeBbIe TEXHOJIOTHYECKHE peIIeHUs B OOImMi maTeHTHBIA makeT. [Ipom3BoacTBO
AIIEKTPOJIMTHYECKHUX TEPMaJbHBIX siueeK HadyaTo Kopropaiueir Nova Resources Group, Inc., Colorado.

B aBrycre 1995 kananckas ¢pupma Atomic Energy of Canada, Ltd., Bxoasimast B accormaruio The
Planetary Association for Clean Energy, omy0aukoBaia 0030p COBPEMEHHBIX METOMIOB IepepabOTKU
SNICPHBIX OTXOJIOB W JIE3aKTHBAIIMM MECTHOCTH. J[BE TEXHOJIOTMM MpPEaaraloTcs K BHEIPCHHIO:
KOHTaKTHasi 00paboTka “raz3om bpayHa” u aucraHIMOHHas o0paOOTKa CKaluspHbIMH Tojsmu. Kak u
TexHoJorusi OUIMMOHEHKO, Mpe/IaraeéMble KaHAAIIAMHA CHCTEMbI CBOOOIHOM YHEPTHH IEMOHCTPUPYIOT
3G PEKT BIUSHUSI HA TEMITbI PATUAKTHBHOTO PacIiaja.

[TaTeHTBl 1O pacHIETJIEHUIO BOABI U UCIOJIb30BAaHUIO €€ B KAUECTBE TOIUIMBA, B TOM YHCIIE IO
“X0JI0OIHOMY CUHTE3Y

4394230 marent CIA ot 19 Urona 1983, Meron u annaparypa Ais pacIlEIIEHUs] MOJIEKYJ BOJBI,
I'enpu K. Ilyxapuu.

I'apoaba Acniaen

2251775 narent BenuxoOputanuu ot 20 Amnpens 1994, Tepmoanexktpuueckass koHBepcus, ['aposbja
AcnjeH.

5288336 nmarent CLLIA, TepmoanexkTpuueckasi kousepcus, I'apoaba AcnjieH.

Panmannom Mwuiuzom, mpesuneHt kommanuu HPC (I'mapokaramucuc Ilaysp Kopmopeiins, mrart
[lencunbBanus, CIIIA). Ero naes He ocHOBaHa Ha SJIEpHBIX peakiusax. B anekrponutuueckoi sueiike
Mwii3a ucnonb3yercs "nerkas" BoAa, a SHEPrHsl BHICBOOOXKAAETCS B pe3yJsibTaTe KaTaIUTUYECKOIro
mporecca, Ipu KOTOPOM 3JIEKTPOH BOJOPOJHOTO aToma MoOy»KJIaeTcsl K Mepexoay Ha Oojee HU3KUil
JHEPIreTUYECKU YpoBeHb. VccnenoBanys nokas3aau MHOTOKPAaTHOE IPEBBIIEHNE BBIXOJHON MOLIIHOCTH
Haj BXxomHoW. Tak, saeiika, morpebisromas 18 Bt amekTpudeckoit MomHocTH mpousBoaut 50 BrT.
ITporecc renepaniuu U30BITOUHOM YHEPTUN TPOIOJIKAETCS JUTUTEIBHOE BPEMSI -MHOTHE MECSIIBI.
1995-C.b.Hecrepos. 'mapuHO, TMTHAPUHO U TIPOU3BOACTBO 3Heprun. Dueprus, N6, 1995.

BuicTpunkuii Bayecaap MuxaiinoBuu. Jlaboparopus Anepusix [Ipodnem, OUAU, /IyOHa. ApTioX0B
Banepuii UBanoBuu,

1989-bpynanun B.b., Beictpunkuit B.M., Eropos B.I'. u ap. CymiecTByeT mu XOJOIHBIA SISPHBINA
cunres. Jlyona. OUSN. 1989. 7c.

1989-bpynanun B.b., beicrpunkuii B.M., Eropos B.I'. u ap. Emie pa3 o X010AHOM sIIE€pPHOM CHHTE3E.
Hy6na. OMAN. 1989. 10c.

1991-AptioxoB B.U., Beictpuniknii B.M., I'mnes A.M. DkcriepuMeHTanbHOEe OOHApyKEHUE SMHUCCHU



HEUTPOHOB TMPHU HACHIIEHUH TUTAHOBOMW CTPYKKH JiedTeprueM u3 ra3oBoit (aszel. lyona. OMSAN. 1991.
10c.

1991-AptioxoB B.U., beictpunkuii B.M., I'mnes A.M. HaGmomenue HEWTPOHHBIX BCHBIIMICK TPU
HACBHIIIEHUH TUTaHa JAeUTepueM B pexkume annekrponuza D-20. [lyona. OMAU. 1991. 15c.
1991-AptioxoB B.U., beictpunkuii B.M., I'mnes A.M. u ap. KoppensnuoHHble 3KCIIEPUMEHTHI I10
MIPOBEPKE CYIIECTBOBAHUS HU3KOTEMIIEPATYPHOTO SJICPHOTO CHHTE3a B IeTepUIaX TUTaHA U LIUPKOHUSI.
[Ipenpunt OUSUN. []13-91-200. 14c.

1991-AprtioxoB B.U., beictpunkuii B.M., bpynanun B.b. u ap. [Ipenpunter OUAN. N J1-5-91-289, 290.
HyOHa, 1991.

1993- Beictpunkuit B. M. DkcnepuMeHTalIbHBIA KOMIUICKC, HCCIICIOBAaHHE MIO-aTOMHBIX U MIO-
MOJICKYJISIPHBIX TPOIECCOB B CMECSX H30TOMOB Bojopona. Jluccepramms mokropa (u3HKO-
MaTemMaTuueckux Hayk. JlyoHa. 1993.

2010-ApTtroxoB B.W. KomnbrorepHoe MoaenupoBanue PU3NKO-XUMHUECKUX CBOMCTB HAHOCTPYKTYp Ha
OCHOBE THOKCHJa KpeMHHs M yriepona. [luccepranus kanauaata (pU3MKO-MaTeMaTHYecKHX HaykK. M.
2010. UccrnenoBanue HEYTIIEPOAHBIX M YIIIEPOJHBIX HAHOMATEPHAJIOB U HAHOCTPYKTYP, KOTOPBIE B CHITY
CBOMX (PU3HUKO-XMMHUYECKUX CBOHCTB MOTJIM OBI MOCIY>KHTh OCHOBOH Ui OYIyIIUX HAaHOPA3MEPHBIX
YCTPOUCTB (B TEPBYIO OuYepelb, JIEKTPOHHBIX M CIMHTPOHHBIX) M HAHOCTPYKTYPUPOBAHHBIX HIIU
KOMITO3UITUOHHBIX MaTEPHUAJIOB.

FeﬂepaTopbl Ha OCHOB€ BBICOKOBOJIBTHOI'O 3JICKTPOJIN3A .

http://x-fag.ru/go.php?url=aHROcDovL3NIY3JIdHNwWYWNILNJ1L21uZGV4XzcyNS50dG1shttp://x-
faq.ru/index.php?topic=1654.0

X0/101HBIH siIePHBIH CMHTE3 B NPOOUPKe (JelTepuil B NaLIauN).

Ne ABtop Tlonsr Marepuain

1 Maprun ®OuaeitimmMan 1989-2012 D+D B nmamnaguun

2 Muxkasn Mak Ky6e 1992- D+D B nmamnaguun

3 Mommaku Apata 1998-2008  D+D B nayutaauu (ZrO2)
4  Xarenbcraitn u llBapi (MIT) 1992-

1989-Ctansu Ionc u Maprun ®ueiimman (1927-2012), cnienpanuctsl yausepeutera FOTa, mbrranuch
OCYIIECTBHUTH PEAKIIHIO SAEPHOTO CHHTE3a B MPOIIECCE HIEKTPOIH3A.

[TepecenuBmmmiics B CHIA u3 BenuxoOpurtanun wieH KoposeBckoro oOmecTBa M 3KC-NPE3UIAEHT
MexyHapoAHOTO 00IIecTBa 3JEKTPOXUMHKOB Maptun @ueliiman oOnazan  MexayHapoaHOU
M3BECTHOCTBIO, 3apabOOTaHHOM ydacTHEM B OTKPBITMM MOBEPXHOCTHO-YCHJICHHOTO pPaMaHOBCKOTO
paccesiaus cBeta. CoaBTop oTKphITUs CToHIM [T0HC BO3TIIABISIT XUMHUYECKHUH (haKyJIbTET Y HUBEPCUTETA
0T8I

PesynbraTsl 3kcniepuMenToB @unumoneHko 3anmctBoBai C. [Tonc, u ony6arkoBan B coaBTopcTBe ¢ M.
dnelinIMaHOM. BCKOpE Mocie MyOJuKaluy CKaHJaIbHO U3BECTHBIX pe3ynbratoB M. @nelimmana u C.
ITonca BeIsicHMIIOCH, 4TO «amepukanen» C. [Tonc BriioTs 10 80-x roxos 0b11 rpaxaannaom YCCP.
B 1970 r. oH 0bLJ1 IKCIIEPTOM 110 HOBEHIIIUM COBETCKHMM S1/IEPHBIM YCTAHOBKAM, M NPHUBJIEKAJICH K
oo0cyxnenuto pador U.C. PuiumMoHeHKO.

JIKCHEPUMEHTHI M0KAa3aJ1a BO3MOKHOCTH XOJIOJHOI0 SI/IEPHOI0 CHHTE3a , €CJIH siAepHbIE
peareHTbl UMILIAHTHPOBAHBI B METAVINYECKHE KPUCTAJLIbI.

B TAKCITYIHO BOAY IMOMEMIAIN DJICKTPOAbI, U3TOTOBJICHHBIC U3 MMaIaans, KOTOpLIﬁ, KaK U3BECTHO,
XOpOIIO pacTBoOpsieT B cebe Bogopod u jeifrepuil. [Ipy mpoxoxaeHUH 3JIEKTPUUYECKOTO TOKA HMOHBI
neiitepuss 0OMOApAMPYIOT MOBEPXHOCTH JJIEKTPOJla M NPOHUKAIOT BHYTph Naiuianusa. KomumdecTBo
pPacTBOPEHHOI'0 B MaJUTaJUM JEHTEepUsl OKas3bIBAeTCs HACTOJIBKO OOJBIIMM, YTO OHO 3KBUBAJIECHTHO
KOJIOCCAJIbHOMY JIaBJIEHUIO COOTBETCTBYIOIIEH ra3oBoil cpeapl. Ctonnu u dneiliiMan yTBepKaaiu, 4To
MMM TI0JTy4€Ha peakiysi CHHTe3a ¢ 00pa30BaHHEM TPUTHS, U30TONA I'eJIUs, U BbIIEJIEHUEM U30bITOYHOTO
TEI1a. OJIHaKO IMPOBCACHHBIC JPYTHUMHU YUYCHBIMU KOHTPOJBHBIC SKCIICPUMCHTBI HUYCTO HO)I06HOF0 HE



3a)UKCUPOBAIIH.

Oneiimman U [IoHC yTBEp kK AU, YTO OHU 3aCTABWIM SAPA ACUTEPUS CIIMBATHCA IPYT C APYTOM
IpU OOBIYHBIX TEMIIepaTypax U JAaBlieHUsX. VX «peakTop XOJOAHOrO CHHTE3a» NMPEeACTaBIsI coO0i
KaJIOPUMETP C BOAHBIM PACTBOPOM COJIM, YEPE3 KOTOPBIN MPOITyCKaIH dIeKTpudeckuil Tok. IIpaBaa, Bona
ObL1a He POCTOi, a Tskenoil, D20, kaToa 0bLI cAeaH U3 NANJIAAMs, @ B COCTaB PACTBOPEHHOMN COJIU
BXOJIMJIH JIUTHH 1 fieiTepuii. Uepes pacTBoOp Mecsiamu 6€30CTaHOBOYHO MPOITY CKATH MTOCTOSTHHBIN TOK,
TaK YTO Ha aHOJE BBIJCIISIICS KUCIOPOJ, a Ha KaTojae -Tsukelnblit Bogopon. dmneiimiman u [ToHc sako0b
OOHapY KWK, YTO TEMIIEPATypa HIEKTPOIUTA IEPUOANIECKH BO3pacTaja Ha IECATKU I'PayCcoB, a HHOT/AA
1 60J1bIIe, XOTSI HICTOYHUK NMUTAHUS JAaBall CTA0UIbHYIO MOIIHOCTh. OHU O0BSCHUIIM 3TO MOCTYIUICHUEM
BHYTPUSAAEPHON SHEPIUH, BBIICIISIOLIEHCS IIPU CIUSAHUM AP ACUTEPUS.

[Tannanuii 06s1aiaeT yHHKaILHON CIIOCOOHOCTHIO K TOTJIONICHHIO Bogopoa. dieiimmMan u [ToHc
YBEpPOBAJIM, YTO BHYTPU KPUCTAUIMYECKOM PELIETKH 3TOT0 METajla aTOMBbl JEUTEpPHUs CTOJIb CHIBHO
CONMMXKAIOTCs, YTO UX sApa CIMBAIOTCS B sipa OCHOBHOTO M30TOMNA reius. DTOT HPOIECC UIET C
BBIJICJICHUEM SHEPTUH, KOTOpasi, COTJIACHO X THIIOTE3€, HarpeBaiia MeKTpoiauT. OObsICHEHHE MOIKYIaJIo
MIPOCTOTOM U BIOJHE YOEKIAJIO MOJIUTUKOB, dKYPHAIUCTOB U JIa)Ke XUMUKOB.

23 mapta 1989 r. amepukanckue ¢puznko-xumuku M.@neitimvan u C.IToHc Ha nmpecc-koH(pepeHInn B
yHuBepcuteTe mrtata FOTa cooOmmiIM, YTO UM YJIAJIOCh OCYLIECTBUTh XOJOAHBIM cuHTe3. Cxema
skcniepumenta  @neitmmana-Ilonca  mpocra 10 HeBeposATHOCTH  (pUCyHOK — cieBa). B
TEIUIOM30JIMPOBAHHBINA CTaKaH TSXKEJIIOBOJHOIO pacTBOPA COJIEe JIMTHSI HOTPY3HIIN JIBA 3JIEKTpoaa (KaTo
OBLT U3rOTOBIICH U3 BEICOKOYMCTOTO MAJUIAIHSI) ¥ MIPOITYCTUIIA MKy HUMH SJICKTPHYCCKHUH



ToK. I3MepuB Temneparypy pactBopa, BpeMsl BO3JACHCTBUS U CUIIY TOKA, a TAK)KE HANpPsDKEHUE B LEIH,
YCTaHOBHJIM, YTO TEIIOBOM PHEPTUU B PACTBOPE BBILACIHIIOCH IPUMEPHO B 4 pa3a OoJiblIe 3aTpaueHHOMN
ANEKTPUYECKOM. M3nuiiex sHeprur Npunucaii peakiuu AEpHOro CIUsSHAS JEHTPOHOB

B MaTepuase KaToaa.

REFERENCE CONNECTION
CATHODE CONNECTION

GAS OUTLET
GIASS CAPIILARY

REFERENCE
ELECTRODE

VACUUM JACKET’ "HERMIS'OR

CATHOOr
RESISTANCE-
HEATER

K EL-F SUPPORT PLUG

Puc. 1-5-2. M. ®netitiman u C. [Torc B 1989 roxy co3nanm ycTaHOBKY XOJIOAHOTO SIEPHOTO CHHTE3A.
[TpuurHa 3aKpBITUS POEKTA -HEJOCTATOK (PMHAHCUPOBAHMUSI U JABJICHHE CO CTOPOHBI TIPUBEPIKCHIICB
«l'opstaero cuHTE3a”.

@neitivanna u [loHca noaaepxana MomHas komMmepueckas ctpykrypa Toiora. Cam Tocuba Braenu
UM HECKOJIBKO JECATKOB MMJIJIMOHOB JOJUIAPOB M MOCTpows B Humme crnenuanbHbIA LEHTP Ui
UCCIIEA0BAHUM, HAACACh, YTO OHU YE€Pe3 HECKOJBKO JIET IOIy4YaT KOMMepyeckui BapuanT. Ho, k
CO’KaJICHUIO, OHM TAK W HE MOHSJIN MTPABUIIBHBI MEXaHU3M 3TOIO SIBJICHUS, PACKPYTUTh CBOE OTKPBITHE
UM HE yAAJIOCh.

@neitmmvan ymep B 2012 roxy, [ToHc B HacTosiiee BpeMst OTOIIEN OT JeI.



2012- Muxkasa Mak-Kyope (Michael C.H. McKubre) 8 Crerdopackom MexayHapoaHoM
I/ICCHC,Z[OBaTe.HBCKOM I/IHCTI/ITyTe MMPOBCJIM OJBKCIICPUMCHT 110 BBIACICHHUIO TCIIJIa HCXUMHUUYCCKOI'O
MPOUCXOXKICHUSI, TIPH 3TOM 3G PEKT BHIXOIMT 3a Tpeaesnl 100 sKkcreprMeHTaTbHBIX OMIHOOK.

Puc. 1-5-3. Mak-KyGe B cBoeii 1aboparopumu.

“Achieve High Maximum D/Pd Ratio {Loading )”

m [k-m All SEU BENEA «Xu Ikut Cj[kdi No EluiL MTI

M UIIH/14.11 knidjui I IM’dl
Puc. 1-5-4. Ycnex OKCIICPUMCHTA KPUTUYCCKU 3aBUCUT OT KOHLICHTPAIUU ,I[CﬁTCpHH.
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Puc. 1-5-5. Boienenue terma (excess power, W) B 3aBUCUMOCTH OT 3HAYCHUS SJICKTPOXUMHUYECKOTO
ToKa B omnbITax Mak-Kyo0pe.
McKubre M. el al J/ Proceedings of ICCF-8, Lerici, 2000, pp. 3—10.
McKubre M.: Bush B., Crouch-Baker S. el al. // Proceedings of 1CCF-4, Lahaina, Maui, 1994a,
p. 5.

McKubre M., Crouch-Baker S., Hauser A, K. ei al.//in Proceedings of ICCF-5, MonteCarlo,
Monaco, 1995, p. 17.

McKubre J1/., Crouch-Baker 5., Riley A. M. el al. // Proceedings of ICCF-3, Nagoya, Japan,
1992, “Frontiers of Cold Fusion”, (H. Ikegami, ed.), p. 5.

McKubre M.; Crouch-Baker S.; Rocha-Filho R. C.etal. //J. Electroanal. Chem., 1994 b, v. 368,
p. 55.

McKubre M., Crouch-Baker S.t Tanzella R // 3-a Poccuinckasa koHd, N0 XONO4HOMY CUHTE3Y U
TpaHc myTauum saep, Coun, 1995. M.; 1996. C. 123—147,

McKubre M.t Rocha-Filho R.t Smedley S. /. el al. // Proceedings of Second Annual Conference
on Cold Fusion, Como, Italy, 1991, “The Science of Cold Fusion”, v. 33, (T. Bressani, E. Del
Giudice, G. Preparata, eds), p. 419.

2012- Michael C.H. McKubre, Francis L. Tanzella, and Vittorio Violante, Journal of Condensed
Matter Nuclear Science, Volume 8, May 2012, p.187.

OcCHOBHO¥ CEeKpeT mpoliecca X0JI0JHOTO CHUHTEe3a (MPeooJieHne KYyJIOHOBCKOTO Oapbepa) B KOHIIE
KOHIIOB OKa3aJiCsl Ha yIMBJICHHE TIPOCTHIM. JTO BIEPBBIE OBLIO OTMEUeHO podeccopom Bressani B
1998 rony Ha koudepenuu ICCF-7 Ha OCHOBaHWY CEPHH STTOHCKUAX SKCIIEPUMEHTOB Ha YCKOPHUTEISIX,
BBINTOJIHAEMBIX HaunHadg ¢ 1995 roza.



1998-Hommpa (Mocnaxn) Apara (Yoshiaki Arata), Snonus. 3aHMMAICS XONOMHBIM TEPMOSICPHBIM
CHHTE30M.

Puc. 1-5-6. Hommpa Apara.

BecHoit 2008 roa 3aciyxeHHblii mpodeccop B otcTaBke Mocuaku Apara u3 yausepcutera Ocaka, U €ro
KHTafiCKasi KoJulera M Heu3MeHHas coparauiia, mnpodeccop IOsuan Wxan (Yue-Chang Zhang) us
[[TanxaiicCKOT0 YHUBEPCUTETA, B MPUCYTCTBUA MHOTOUYHMCIICHHBIX JKYPHAINCTOB MPEACTABIIMA IIUPOKOU
OOIIIECTBEHHOCTH OYEHb KpPAaCUBBIA OJKCHEpUMEHT. Ha T1iazax y W3yMJICHHOH MyOIMKH OBLIO
MIPOJIEMOHCTPUPOBAHO BBIICTICHUE SHEPTUU M 00pa30BaHUE Teiusl, HE TIPEIyCMOTPEHHBIC NU3BECTHBIMU
3aKOHAMH (DU3HKH.

B skcniepumenTe Apathl -UkaH B CIICNHATBHYIO STUCHKY OBUT MOMEIICH Pa3MOJIOTHIN 0 pa3mMepoB S0
AHICTPEM TOPOIIOK, COCTOSIIMNA U3 MaJUIaJINEBbIX HAHOKJIACTEPOB, TUCTIEPTUPOBaHHBIX BHYTpU Z 2rO -
Matpuibl. VicxoaHplii Mareprai ObUT MOJYYCH MOCPEICTBOM OTXKUTA aMOP(HOTO CIIaBa MauIaus C
upkonuem Z 65 35 r Pd. ITocie 3Toro B siueiiky 1o/ BHICOKHUM JaBJICHUEM ObLT 3aKadaH ra3000pa3Hblii
neiirepuii. Takum o0pazoM, B peakTop Aparhl OBUIO BBEICHO HEKOTOPOE KOJMYECTBO BEIECTBA,
COCTOSIIIIETO U3 CBEPXHACHIIICHHBIX JICHTEpHEM HAHOYACTHII. B ONTMCHIBAGMOM OTIBITE B KaXKJIOW YaCTHUIIC
MOpoIIKa Ha | aToM mayutaaus MPUXOIIIIOCH TpuUMepHO 3 atoma neitepus. [locine monaun nentepus B
IKCIEPUMCHTAIBHYIO SYCHKY TeMIlepaTypa BHYTpH Hee noausuiachk ¢ 20 1o 70 rpagycos no Llenbcuro.
[Tocne TOTO, KaK MOCTYIICHUE ra3a MPEeKpaTUiIoCh, TEMIIEpaTypa BEIIECTBA, 3aKJIIFOUEHHOTO B siUCHKE,
ocTaBaJlach BbIllIe KOMHAaTHOW B TeueHue 50 vacoB. Kpome Toro, Apata u UxaH oOHapyXUJIH, 4TO IO
XOJy OKCICpUMEHTa BHYTPU SUYCHKM TMOSBHJIOCH HEKOTOPOE KOJWUYECTBO Telusi-4, KOTOPBIN
MPUHIMITUATIEHO HE MOXET 00pa30BaThCs U3 MaIAANs U JeHTeprs B pe3ybTaTe XUMUUYECKON PEaKIIHH.
Ha ocHoBaHWM 3THX (aKTOB MMH OBLIO CICIIAHO 3aKIIOYCHHE: BHYTPH DKCIICPHUMEHTATBHOU SUCHKHU
MpOTEKaeT peakuus saepHoro cunresa. Ilo MHeHUI0 ApaTel U UkaH, peakius XOJOJHOTO SAEPHOTO
CHUHTE3a ¢ OOpa30BaHWEM TeNUs M BBIJACICHUEM SHEPIHMH HAYMHACTCS TOTOMY, YTO JICHTPOHBI B
naagueBo-IeUTePUEBBIX KIacTepax PacloiIoKeHbl 0UeHb OIM3KO JPYT K

ApYyTy.

Puc. 1-5-7. PeaktopHas stueiika Aparsbl.

1998- Arata Y. and Zhang Y.-C. Proceedings of the Japan Academy. Ser. B: Physical and Biological
Sciences. VVol.74 (1998) p.155.

1999- Arata Y. and Zhang Y.-C, Jpn. J. Appl. Phys., 38 (1999) p.774.

1999-Arata Y. and Zhang Y.-C. Proceedings of the Japan Academy. Ser. B: Physical and Biological
Sciences. Vol.75 (1999) p.281

2002- ArataY., and Zhang Y.-C. Formation of condensed metallic deuterium lattice and nuclear fusion.
Proceedings of the Japan Academy. Ser. B: Physical and Biological Sciences. VVol.78, No.3 (2002) p.57-
62.



Xarenbcraita u [IBapi (MIT) 3anumaroTcst mpodaeMaMu X0JIOIHOTO TEPMOSIIEPHOTO CHHTE3a.

Hpiranos dayapa H. n.¢.m.1H., Berepan JIOBD OUSU, Cold Fusion Power International, USA.

Puc. 1-5-8. llpranos 3. H.

B peaknuu aeitepus ¢ nedrepueM, IPOUCXOAAIIEH B Cpelle METAUIMYECKOr0 KPUCTaIIA, IIPUMECHBIE
aToMBI JieliTepusi BO30YKICHbI U UMEIOT He cepuyeckue, a 6ojee CI0KHbIE IEKTPOHHbIE OpOuTay,
OPHEHTUPOBAHHBIE APYT OTHOCUTEIBHO JIpyra ONpEeIeNICHHBIM KpHucTauorpadgudeckum oOpazom. B
3TOM Cllyyae sJpa 3THX aTOMOB MOTYT COJIMDKAaThCSl HA PACCTOSHUE, CYILECTBEHHO MEHBIIEE 4eM
HOMUHAJIBHBIA pa3Mep aToMa, 0e3 KyJOHOBCKOTrO oTTankuBaHusA. [logoOHBIE TpoIecchl M3BECTHHI B
HayKe M SBISIOTCA MPUYUMHON XMMMYEcKoro karanusa. MoxanHec Punbepr BnepBble omucan 3TH
nporeccel B 1888 r.

Puc. 1-5-9. CtpyKTypa npUMecHOro KpHUcTasia.

2012- 3.H. lpranos, Anepuas @usnka, 2012, Tom 75, Ne 2, ¢. 174-180.

2012- E.N. Tsyganov, Physics of Atomic Nuclei, 2012, Vol. 75, No. 2, pp.153-159.

2013- IlpmranoB D.H., baBmxkes M./I., T'onoBatiok B.M., Jlabaros C.b., JlobactoB C.I1. Mexanusm
BbIJIeNIeHUs 3Hepruu B peakuuu D+D=He4 B npoBoasmem kpuctaiie. MuxenepHas ¢pusuka. 2013, Ne9.
c.3.

2014- IpiranoB 3.H. DD-cunTe3 B npoBoasmux kpucramiax. MaxenepHas pusuka. 2014. Neb. c.6.

2014-1pranoB 3. H. Xonoansrii sipepuslii cuates. Cemunap B Jlabopatopus Teopernueckoit Ousukw,
OUSU. Ay6na. 7 utonsa 2014.+



1.6 AToMHBbIe reHepaTopbl 3JIEKTPOIHEPTHH.

ATOMHBIE TeHepaTOPhl SHEPTHH WU aTOMHBIE dJIeKTpocTaHInu (ADC), ycTpoiicTBa, HA KOTOPBIX
sarnepHasi (aToMHasi) SHeprus mnpeoOpasyercss B AIIEKTPHUECKYIO, SBISIFOTCA JOCTATOYHO XOPOIIO
OTpabOTaHHBIMU YCTPOMCTBAMH, OJHAKO, IMOMNBITKU KapJUHAIBHBIM O0pa3oM MOAECPHU3HPOBATDH
MIPHUHIIAI UX PaOOTHI IO CUX MOP HE MPEKPAIICHBI.

locynapctBennsie  HUM Bo MHOTMX cTpaHax BeIyT HWHTEHCHBHBIE TIIOWCKM Haubosee
ONTUMAJIFHOTO SIIEPHOTO IHEProreHepaTopa, U €CTh BEPOATHOCTh, YTO MX paboTa B Ommkaiiiee
JIECATUJICTUE YBEHYAETCS YCHEXOM, a HMEHHO -YJIYYIIEHHEM HHEPrOMacCOBBIX XapaKTEPUCTUK
SHCPTOUCTOYHUKOB, MIPCAHASHAYCHHBIX JJIA JIA. HapaJIJIGJIBHO C OTUM, OJHAKO, BCACTCA U IOUCK APYTUX
CIOCO0O0B MOJTYYEHHS JIEKTPOIHEPTUH HA KOCMUYECKUX afmaparax, HanboJjiee U3BECTHBIN Cpeu HUX -
TEPMOSIACPHBIN PEAKTOP.

1987-bpayn II.M. wuzoOperatenp u3z CIIHA. Ilpemnmoxun "Amnmapatypy Ui HEMOCPEACTBEHHOTO
npeoOpa3oBaHus SHEPTHH PATUOAKTHBHOIO pacmana B dJekTpodHepruto”, momyumn mareHT CIIA
Ned835433 ot 1987 rona.

DJIeKTposi/iepHbIe YCTAHOBKH.

DnekTposaepHbie yctanoBkH (DY) -Hanbomnee 6e30macHbIi BUI SIIEPHOTO Te€HEpaTopa, UAet0 KOTOPOro
B 1990-x romax mpemioKMIA HECKOJIBKO POCCHICKHX (PU3MKOB-sAepIIMKOB U3 JlyOHBI, B TOM 4YHCIIE
n.¢.m.H. Baaguien C.bapamenkoB. B peakrope D5V yckopurenb 6oMOapaupyeT my4koM MpOTOHOB
MHUIIEHb-PEKTOP. Tak Kak B peakTOpe OTCYTCTBYET CaMOIIOIEPKUBAIOIIAs siAEpHAs peaKkus, TO HET U
OMACHOCTH sJiepHOrO B3pbiBa. Kpome Toro, DY Moxer paboTaTh Kak TpaHCMyTaTop, MEpesKuras
panunoakTuBHbIE OTX0ABI ADC, 4TO MOXET PEeIIUTh COBPEMEHHYIO NpOOJeMy XpaHEHHUS SICPHBIX
orxonoB ["TM" 1998, NelO, c.60-61]. Takum oOpasom cuurtaercs, yto DY cnocoOHBI 3aMEHUTH
AJIEPHbIE PEAKTOPbI, HEOE30MaCHbIE C IKOJIOTMUECKON TOUKU 3PEHHUSL.

TepmosiiepHble HCTOYHHUKH JHEPTUH.

TepMosiiepHbIe YCTAaHOBKU -3TO AJIEKTPOCTAHIIUH, IMONTYyYarOIIUe 3JIEKTPOIHEPTHUIO 3a CYET SJACpHOM
peaknuu CcHUHTe3a (CIHMSIHUS JICTKHX sIaep B Oojiee TspKemble). B TpaJMIIMOHHBIX MPOEKTaX PEaKITUs
CUHTE3a WHUIMUPYETCS OO0 BBHICOKOW TeMIIepaTypod B peakTope, JUOO BHICOKUM JaBlIEHHEM, JTHOO
KOMOWHAIMEW OJTHX YCIOBHHA. TepMosiAepHbIC IBUTATETH TPAJAWIIMOHHO HWCIHONB3YIOTCS TIPH
MPOEKTUPOBAHUM TIEPCIIEKTUBHBIX KOCMHYECKHX KOpalOiiel, HalpuMmep, B KIACCHYECKOM aHTJIHICKOM
npoekTe 3Be3aoiiera "Jlenan" (1978) u B mocieayrommux MHOTOYUCICHHBIX TOIpaKaTeIbHBIX MTPOCKTaX:
"Pempo" (1980), "Ukap" u T.1.

1975-Benokonn Banentnn AnaroaseBnd (1933-), hpusuk, corpyanuk MI'Y, npesyiaraet uiero HOBOM
CXEMbl TEpMOSJIEpHOM JBUraTenpHOW ycraHOBKM. Ilo pacderam aBTOpa, yCTaHOBKAa JIOJKHA
dbyHKIIMOHUpOBATh ¢ cxxarueM 300 1/Ky0.CM | cO CIIeIyIOIIMM IUKIIOM padoTel: D + 3He = 4He + H2 +
3,5%10%*11 Jx/r.

1979-®poaos Burammii IlerpoBuu (1938-) ¢(usuk, NpeTOKUI HOBBIH CIIOCOO MPOBEIACHUS
YIPaBIAEMON TEPMOSIAEPHON pEaKIUM C MCIOIb30BAaHUEM OJHOTO TOJIBKO JJIEKTPUYECKOIrO IOJIS.
OTnpaBHON TOYKOM 3asiBKM MOCTY>KUIJIO PAaBHOE BCETO OAHOMY 3JIEKTPOH-BOJIbTY YHCIEHHOE 3HAUYEHUE
CpelHEl KHHETUYECKOM SHEPIUM TEIIOBOIO JBMIKEHMS 4YacTUIl BelecTBa, Harperoro o 11000
rpagycoB. JTO O3HA4yaeT, YTo TpeOyemylo UIsl MPOXOXKJIEHUS TEPMOSAEPHON peakuuu TemmepaTypy
MOYKHO TIOJY4YHTh, HAIPUMEP, CTATIKNBas IEUTPOHBI, ycKopeHHbIe Beero 10 10 kunoBonsT. ("MH" 1996,
Ne5). DkcnepuMeHTOB MO 3TOH cxeme, KoTopash TpeOyeT KoJjoccalbHBIX 3aTpaT, TakKe IOKa He
IIPOBOAMIIOCH.

1980-3o0s0Tyxun Biaagumup AntoHoBuu (1950-) u3obperarens u3 TioMeHH BO Bpemsi pabOThI HaJ
POEKTHPOBAHUEM OOMTAaeMBIX KOCMHUYECKMX IMOCEIeHUH pa3paboTad COOCTBEHHBIH IMPOEKT
WHEPIIMOHHOTO TepMosiepHoro peaktopa (3omotryxun B. "Komonmsamusi kocmoca. I[lpobrmembr u
nepcrektuBbl” /Tromensb, 1997). B maTeHTOBaHUU 3TO# CXEMBI €My MOKa OTKAa3bIBAIOT.



1.7 SInepHble peakuuy NpH BICOKOBOJBLTHOM pa3spsije.
JIeKTPOB3PHIB BOJbL(PPAMOBOIi IPOBOJIOYKH .

B 1922 rony corpyaHukud xumuyeckod nabopatopum Ymkarckoro yHuBepcutera KiapeHc
Aiipuon u J[xepanpn Benar omyOimkoBanu paboTy, MOCBSIIEHHYIO HCCIIECIOBAHUIO DJICKTPOB3PHIBA
BOJIb()PAMOBOH TIPOBOJIOYKH B BAKyyMe.

-G.L. Wendt, C.E. Irion, Experimental Attempts to Decompose Tungsten at High Temperatures. Journal
of the American Chemical Society, 1922, 44, 1887-1894.

Benar [Ix. Aipuon K. DkcrnepuMeHTanbHBIE TOIMBITKH PACHICIUICHUS BOJIb()pamMa MPHU BBICOKHX
temriepatypax. JKOHH. 2014. Ne4(2). C.100-104.+

B 31eKTpoB3phIBE HET HUYETO IK30TUYECKOT0. DTO SIBJICHHUE OBLJIO OTKPHITO HU MHOT'O HU MaJio B
koHie XVIII Beka, a B ObITYy MBI €ro MOCTOSHHO HaOJtoIaeM, Korja IPH KOPOTKOM 3aMbIKaHWUU
MEPErOparoT 3JICKTPOIAMIIOUKH (JJAMIOYKH HaKalWBaHMs, pazymeercs). UTo ke MNpOUCXOIUT Mpu
3eKkTpoB3phiBe? Eciu cuia Toka, MpOTEKAIIIETo YePe3 METAITNIECKYIO IIPOBOJIOKY, BEJIMKA, TO METaJLT
HAYMHACT IJIABUTHCS W UCHApPAThCA. BOMW3M MOBEpPXHOCTH MPOBOJOKH oOpa3yercs miasma. Harpes
MPOUCXOIUT HEPABHOMEPHO: B CIIy4alHBIX MECTaX MPOBOJIOKU TMOSBISIOTCA «TOpSYHE TOUKHY», B
KOTOPBIX BBIIETSETCA OOJIbIlIEe TeIula, TeMIlepaTypa JOCTHIaeT IMUKOBBIX 3HAYEHUW, U TPOUCXOJUT
B3pPBIBHOE pa3pylIeHHE MaTepHana.

Camoe mOpa3uTeIbHOE B OSTOM HCTOPHUM TO, YTO YYEHBIE W3HAYAJIBHO PACCUUTHIBAIIU
9KCIIEPUMEHTAIILHO 0OHAPYKUTH pasiokeHue BoJbhpama Ha Ooliee JIeTKue XUMUYECKUe 3JIeMEeHThI. B
CBOEM HaMepeHHH AWPUOH U BEHIT onupanuck Ha CICIYIONINE YKEe U3BECTHBIC B TO BPeMs (DaKThI.

Bo-nepBbIX, B BUIMMOM cIieKTpe n3nydenus ColHIa U APYTUX 3BE3]] OTCYTCTBYIOT XapaKTepHbIE
ONTUYECKUE JIMHUU, TMPUHAIICKAIINE TSKEIBIM XUMUYECKUM dJIeMEeHTaM. Bo-BTOphIX, Temmeparypa
noBepxHoctu ConHua cocrasisier okono 6000°C. CnegoBaTenbHO, pacCyAMJIA OHHU, aTOMbI TSHKEIIbIX
AJIEMEHTOB HE MOTYT CYIIECTBOBaTh IIPU TaKUX Temmeparypax. B-tperbux, mpu pazpszae
KOHJICHCATOPHOI OaTapen Ha METaNIMYECKYI0 MIPOBOJIOUKY TeMIlepaTypa I1a3Mbl, 00pa3yroleics mpu
IIEKTPOB3phIBE, MOKET gocturars 20 000°C.

Hcxons U3 3Toro, aMepuKaHCKUE YUYEHbIE MPEANONI0KIIN, YTO €CIIH Yepe3 TOHKYIO MPOBOJIOKY
U3 TSDKEJIOTO XUMUYECKOT0 JIEMEHTA, HallpuMep BoJb(hpama, IPOIyCTUTh CHIIHHBINA AJIEKTPHUUECKUHN TOK
U HarpeTh ee JI0 TeMIiepaTyp, COIOCTaBUMBIX ¢ Temiieparypoit ColHIla, TO sipa Bolb(hpama OKaxyTcs B
HECTAOMJIFHOM COCTOSIHMM W pa3JiodKarcst Ha Oosiee Jierkue 3JieMeHThl. OHM THIATENIbHO MOATOTOBUIN U
OJiecTsIIe MPOBENU IKCIEPUMEHT, MOJIB3YSICh PU ITOM BEChbMa MPOCTHIMU CPEJICTBAMH.

ONEeKTPOB3pPHIB BOJL(PAMOBOI MPOBOJIOYKK MPOBOJWIM B CTEKJISIHHOM cdepuueckoil koide,
3aMbIKas Ha Hee KoHAeHcaTop eMKocThio 0,1 Mukpodapa, 3apsKeHHBIN 10 HanpsbKeHUs 35 KUJIOBOJBT.
[TpoBosiouka pacmonaranack MeXIy AByMs KPENEKHBIMHU BOJIb(PPaMOBBIMU JIEKTPOaMH, BIASHHBIMU B
Koi0y ¢ JABYX MPOTHBOIOJIOXHBIX CTOpOoH. Kpome Toro, B Konbe HMeNcs AOMOTHUTEIbHBIN
«CTEKTPATBHBINY JJIEKTPOJ, KOTOPBIA CIYKWUJ JJIs 3aKATaHUSA TUIA3MEHHOTO paspsiga B Tase,
00pa30BaBIIIeMCs TTOCIIE AIEKTPOB3PHIBA.



DJIEKTPOAbI

CnexkTpajiabH
bIid JIEKTPOJ

IIpoBoJiouka

CrexkassHHAA
chepa

O6bem — 300 cm3

Puc. 1-7-1. Cxema pa3psiHO-B3pbIBHOM KaMmephl Aliprona u Benara (skcriepument 1922 roga).

Cnenyer OTMETHTb HEKOTOpbIE Ba)KHbIE TEXHUYECKHME JeTanu dKcrnepumeHta. llpu ero
MOATOTOBKE KOJIOY MOMEIIAJIA B T€4b, TJI€ OHAa HempephIBHO IporpeBanack mpu 300°C B Teuenue 15
4acoB M BCE ATO BpeMsl M3 Hee OTKayMBajM ra3. Bmecte ¢ mporpeBoM KojObl MO BOJIB(PaMOBOH
MIPOBOJIOUKE MPOMYCKAIM 3JIEKTPUUECKU TOK, HarpeBaBmmil ee 1o temmepaTypbl 2000°C. Ilocne
Jiera3aliy CTeKJITHHBIN TaTpyOOK, COSTUHSIOMNI KOJIOY ¢ pPTYTHBIM HACOCOM, PACIUIABIISUIN C TOMOIIBIO
TOPEJIKU U 3amanBad. ABTOPBI paOOThl yTBEPKAATHU, YTO MPEANPUHATHIE MEPhI TO3BOJISLIIA COXPAHUTH
Ype3BBIYAITHO HU3KOE JAaBIICHUE OCTATOYHBIX ra30B B KOJIOE B TedeHue 12 wacoB. [Toaromy mpu momade
BBICOKOBOJIbTHOTO HampsibkeHUs 50 KUITOBOJBT MEXKIY «CIEKTPaIbHBIM» U KPEMekKHBIM 3JIEKTPOAaMHU
po6ost He OBLIO.

AVipyoH ¥ BeHAT BBIMOIHWIN ABAALIATH OJIMH SKCIEPUMEHT C AJIEKTPOB3pHIBOM. B pesynbrate
K2)X0T0 OIbITa B KOJ0e 00pa3oBbiBasioch mopsiaka 10819 wactuir Hem3BecTHOTO raza. CrieKTpabHbII
aHaJIM3 MOKA3bIBaJI, YTO B HEM MPUCYTCTBOBAIA XapaKTepHas JIMHUA renusi-4. ABTOPHI MPEANOI0KIIH,
4TO renuii oOpasyercs B pe3ysibTaTe anb(a-pacmnana Boib(pama, HHIYIHPOBAHHOTO JIEKTPOB3PHIBOM.
Hanmomuum, 4to anbda-yacTuiibl, MOSBISIONIMECS B IMpolecce anb(a-pacnana, NpeCTaBIsIOT coO0i
anpa atoma 4He.

[Ty6nukanus AlipuoHa u Bennra Bbei3Basia OOJBINON pEe30HAHC B HAYYHOM COOOIIECTBE TOTO
Bpemenu. Cam Pesepdop oOpatun BHUMaHUE HA 3Ty padboTy. OH BbIpa3uil IIyOOKOE COMHEHHUE B TOM,
YTO HCIOJIb30BaBIIEEC B IKCIEepUMeHTe HanpspkeHue (35 kB) noctaToyHo BeIMKO, YTOOBI 3EKTPOHBI
MOTJIM MHAYLUPOBATh SJEpHbIE peakuuu B MeTayvie. JKemas mpoOBEPUTH Pe3ybTaTbl aMEPUKAHCKUX
yueHbIX, Pezepops BBINOJHUI CBOM SKCHEPUMEHT — OOIYyYMI BOJb(YPAMOBYI0 MHIIEHb ITyYKOM
371eKTpoHOB ¢ sHeprueil 100 kuno3nexTpoHBoIbT. Pezepdop He 0OHAPYKUIT HUKAKUX CIEI0B SAEPHBIX
peakuuii B BoJib(ppaMe, 0 4eM B JIOCTaTOYHO Pe3Koi (hopMme caenan KOpOTKOe COOOILIeHHE B JKypHaie
Nature. Hayunoe coobiectBo npuHsio ctopony Pesepdopaa, paboty Ailipuona u Bennara npusnanu
OLIMO0YHON U 3a0bUTH HA JOJITUE TOJIBI.

2000-Ypyukoes Jleonua UpodexoBuu, 1.¢p.m.H. qupexrop THYIT "POKOM", PHII "KypuaroBckwii
MHCTUTYT", MOCKBa.

Tpanchopmalivsg XUMUYECKUX 3JIEMEHTOB, MarHUTHBIM MOHOMNOJb. TpaHcMyManus-npeBpalieHue 0JHUX
XMMHUYECKHX OJJIEMEHTOB B JIpyrMe IpH OYeHb MaJblX 3aTpaTax OHHEpruu M 0e3 MpOsBICHUS
paaroakTUBHOCTH. D PEKT cocTos B 0OHAPYKEHUU SIKOOBI MAarHMUTHOTO MOHOIIOJIS-3JIEMEHTAPHOM
YaCTHUIIBl C MATHUTHBIM 3apsIOM.

[IpoBoAMST SKCHEPUMEHTHI IO HCCIEIOBAHUIO BJIEKTPUUECKOTO B3pbiBa (OIBIU B BOJE.
OOHapyK€HO TOSIBIGHHE HOBBIX XHUMMYECKHX DJEMEHTOB, KOTOpbIE JETEKTHPYIOTCS  Kak
CHEKTPOMETPUUECKUMH H3MEpPEHUsIMU B TMpollecce paspsaa, Tak M Macc-CIIEKTPOMETPUUYECKUMU
aHAJIM3aMM OCaJIKOB, OCTABILUXCS ITOCIE pa3psaa. 3aperuCTPUPOBAHO ""CTpaHHOE" U3IyUeHHE, KOTOPBIM
COTIPOBOXKAAETCS TpaHC(HOpPMALIHSI XUMUYECKUX AJIIEMEHTOB.



B3priBHas kamepa TpelcTaBisia cOOOW TOpP C BOCEMBIO OTBEPCTHUSIMHU, BBICBEPIICHHBIMH
PaBHOMEpPHO IO OKPYKHOCTH, B KOTOpbIE€ 3aJMBaJIach >KUJIKOCTh. BO Bpems SKCIEpUMEHTOB OBLIO
OTMEUEHO MHTCHCUBHOE CBEUCHHE, BO3HUKAIOIIEE HAJ AUIIIECKTPHUECKON KPBIIIKOH B MOMEHT pa3pbiBa
ToKa. J{TUTEIbHOCTh BO3HUKAIOIIETO CBEUCHHSI IPEBBIIIAET JUIMTEILHOCTh UMITYJIbCa TOKa OoJiee ueM B
10 pas.

Ha ocHoBaHUM pe3yJIbTaTOB OMBITOB aBTOPBI OMKUCHIBAIOT TUITUYHYIO JUHAMUKY IApOOOPa3HOTO
CBeUYCHMs. B MOMEHT pa3pbiBa TOKa B KaHAJIe HAJl YCTAHOBKOW IMOSBISETCS OYeHBb spkoe auddy3Hoe
cBeueHue (puc.a). 3aTeM CBEUEHHE CTAHOBUTCS MEHEE SIPKUM W Ha CIEAyroIeM Kajpe (puc.0) yxke
OTUETJINBO BUAHO IIapooOpa3Hoe cBeueHue. B cruenyromme 3-4mMc He HaOmrogaercs Kakou-iubo
JTUHAMUKH, & 3aTEM CBETSIIUICS IIap HAYMHACT PACCHINATHLCSA HA MHOTO MaJIeHBKUX “apukoB”. B psne
ONBITOB 3aMEyeHo, 4TO 'mapuk" cHadasa npunoaHuMmaercss Ha 15-30cM Hag MOBEPXHOCTHIO
JUAJICKTPUYECKOM KPBILLIKH, a 3aT€M pacchinaeTcs (puc.B).

Puc. 1-7-2. "Ctpannoe" u3nydeHue, BO3HUKAIOIIEE BO BpeMs paspbiBa TOka. Ha pucyHke BHAHO, UTO
CBEUEHHME BO3HHMKACT B LEHTPE MEXAY JJIEKTPOJAAMU HAJ IUAJIEKTPUUYECKON KPBIIIKOM U HUMEET
rapoo6paszuyro gopmy.

B ompitax HaOmoganock u3MeHeHne dPPEKTHBHOIO MarHUTHOTO TOJS B (heppOMarHUTHBIX (HOJIBIax.
ABTOPBI pabOTHI CYUTAIOT, YTO 3TO O0YCIOBICHO HAKOTUIEHHEM MAarHUTHBIX MOHOIIOJIEH, CYyIIeCTBOBAaHUE
KOTOpPBIX IpeacKaszan anriuiickuii pusuk [1. upax.

OeKTpOB3PbIB BOIb(PPaMOBOI poBosiodkH: 90 jeT crycrs.

Tonpko cnyctst 90 ser 3a moBTOpeHHE OMBITOB AliproHa M BeHaTa B3suics pOCCHMCKUI Hay4dHBIH
KOJIJIGKTMB TOJl PYKOBOJCTBOM JIOKTOpa (u3MKOo-MaremMatndeckux Hayk Jleonmna HpOekoBuua
VYpyikoeBa. DKCIIEPUMEHTHI, OCHAIIICHHBIE COBPEMEHHON SKCIEPUMEHTAILHOW M JTUAarHOCTHYECKOU
anmnaparypoi, npoBoJuiu B JereHaapHoM CyXyMCKOM (U3UKO-TEXHHYECKOM HMHCTUTYTE B AOXa3uM.
Csoto yctanoBky ¢pusuku Hazanu «['EJIMOCy B yects myTeBoaHOM naen Aiipuona u Bennra (puc. 3).
KBapuesas B3pbpIBHAs KaMepa paclojokeHa B BEPXHEH YacTH YCTAaHOBKH M MOJAKIIOYEHA K BAKYYMHOM
cucreMe — TypOOMOJIEKYJIIPHOMY Hacocy (OKpalleH B rofy0oii 1iBet). UeTblpe YepHbIX Kabems TAHYTCS
K B3pBIBHOW KaMepe OT pa3psiiHHKa KOHAEHcaTopHOH Oartapen emkocthio 0,1 muxpodapan, xoropas
CTOMT clieBa OT YCTaHOBKH. [l »nexTpoB3pbiBa Oatapero 3apspkand 10 35-40 KUIIOBOJIBT.
Jnarnoctuueckas anmnaparypa, UCIojib3yeMasi B KCIIEpUMEHTaX (He IoKa3aHa Ha PUCYHKE), TO3BOJIsIa
UCCIIEIOBaTh CHEKTPAIbHBIM COCTaB CBEUEHMS IUIa3Mbl, KOTOpas 00pa30BbIBaJIaCh MPU AIIEKTPOB3PHIBE
MPOBOJIOYKH, a TaKK€ XUMHUYECKMH U dneMeHTHBIM coctaB Puc. 1-7-3. YcranoBka «['EJIMOCy, B
koTopoil rpymma JI. M. VYpyukoeBa uccienoBajia B3pbIB BOJb(PPAMOBON IMPOBOJIOYKH B BaKyyMme
(oxcniepument 2012 rona).



IPOAYKTOB €€ paciiaaa.

DKCIepUMEHTBI TPYNIbl Y PYIKOeBa MOATBEPIMIN OCHOBHOW BBIBOJ PA0OTHI AEBSIHOCTOJIETHEH
naBHOCTU. JleMcTBUTENBHO, B pe3yjbTaTe 3JEKTPOB3pbIBA BOJb(PpaMa 0Opa30BHIBAIIOCH U30BITOYHOE
KOJIMYECTBO aTOMOB renus-4 (mopsiaka 1016 wactui). Ecnu e Bomb(ppaMOBYIO MIPOBOJIOYKY 3aMEHSIITU
HA JKeJIE3HYI0, TO TeJINil He 00pa30BBIBAJICS. 3aMETHM, UTO B SKcriepuMeHTax Ha ycTaHoBke «['EJIMOCH
uccleioBaTey 3aMKCUPOBANIN B THICSUY pa3 MEHBIIIE aTOMOB TEJIHs, YeM B dKCIepuMeHTax Aiprnona
u Benara, XoTsa «9HEproBKJIaa» B MPOBOJIOYKY ObUT TPUOIU3UTENLHO OJAUHAKOB. C UyeM CBSI3aHO TaKoe
OTJIMYUE — €IIIe MPEJACTOUT BBIACHUTD.

Bo Bpems 51eKTpoB3pbIBa MaTepHall MPOBOJOYKU PACHBUISAIICS HAa BHYTPEHHIOIO MOBEPXHOCTD
B3pPBIBHOM KaMepbl. Macc-CIIeKTpOMETPpUYECKH aHadu3 IOKa3al, YTO B JTHUX TBEPABIX OCTaTKax
Habmonancs aeguuut u3orona Boibppama-180, XOTS B UCXOAHON MPOBOJOYKE €r0 KOHIICHTpAIUs
COOTBETCTBOBAJIAa MPHUPOJHONH. DTOT (haKT TaKKe MOXKET CBUACTEIBCTBOBATH O BO3MOXKHOM ajb(da-
pacmazne Boib(pamMa HWIM APYroro SAEpHOro IMpoliecca MpU ANIEKTpoB3peiBe mposojouku (JI. U.
VYpyukoes, A. A. Pyxanze, [l. B. ®ununnos, A. O. buprokos u ap. MccnenoBanue cnekTpaabHOTO
COCTaBa ONTHUYECKOTO M3IyUeHUs MPHU IEKTPUUECKOM B3pBIBE BOJIb(PPaMOBOil mpoBoiouku. «KpaTkue
coobmienus no ¢pusuke ®DMAH», 2012, 7, 13-18).

beiBmmii ogHOKJIacCHUK Ypyukoesa, AHzapeil Bolikos, 3acmyskeHHBIM ropucT Poccuiickoit
®denepanum-3aMecTUTENb IJ1aBbl aAMUHUCTpauK npesuaenta Poccun (1993-1994 rr.), pykoBoaurensb
anmnapara ['ocynapcteeHHon Jlymbl PO, a HbiHe aemyTrar MOCKOBCKOW ropoackoil JlyMbl B TeueHHE
HECKOJIbKUX JIET MOJJEPKHUBall 3Ty TpyHiy (UHAHCOBO. A HENAaBHO MoJan 3asBKy Ha IaTEeHT B
MexaynapoaHoe 6ropo mateHtoB B IlIBeiiniapuu u Ha poccuiickuil nmatent. Cyzas mo Bcemy, He 0e3
nomoimu BoiikoBa nBa Buile-npeMbepa mnpaButenbcetBa Poccuu, Unbs Knebano u Cepreit Llloiiry,
00paTUIINCH C MUCHMOM K IIPE3UJICHTY CTpaHbl [0 MOBOJLY OTKPBITHH YpylikoeBa. B Hauane aBrycra 2000
T. U3 aJIMMHUCTPALIMY NIPE3UCHTA B MPABUTENBCTBO Poccuy nocTynaer nuchbMo-3amnpoc ¢ TpedoBaHueM
pa300paThCs B COCTOSHUU NMPOOJIEMBI U aTh NpeanoxkeHus. [IpaButenscTBo nopyyaer MUHIPOMHAYKH,
Munaromy u Poccuiickoit akageMnn HayK IMOATOTOBUTH OTBET.

2000- VYpyuxoes JL.U., JlukconoB B.U., llunoes B.I'. "HaGmonenue tpanchopmManuu XUMHYECKHX
aneMeHToB B paspsne". [Ipuknannas ¢pusuka, 2000. Ned, ¢.83-100.

2000-Ypyukoes JL.U. JlukconoB B.U. Ilunoe B.I'. DxcnepumenTanbHoe oOHapyx eHue "cTpaHHOro"
U3JIYYCHUsS U TpaHchopMalys XUMAYeCKuX deMeHToB. [Ipuknagnas ¢usuka, 2000. Ned, ¢.83-100.
2004- VYpyukoes JI.M. Meron yckopenus «rpancmyranuii»y. M.: M3a-so ®UIIC, 2004.

2005- VYpynkoeB JI. . Croco6 W yCTpONCTBO MONYYCHHS 3JIEMEHTAPHBIX YaCTHII ¢ MarHUTHBIM
3apsiioM. M.: ®UIIC, Ne2166810, 2005.

2007- Aramos A.C., MameimmeB A.B., Kanenckuit B.A., KaiitykoB U.b., Ypyukoes JI.U., ®unummos
J.B., Pa6oBa P.B., CtebGneBckuii A.B. OGHapyxeHHE “CTPaHHOTO H3ITY4YEHHUS U H30TOMUYECKOTO
WCKOKEHHS TUTAaHA TP UCIHBITAHUSAX TPOMBIILIEHHOTO SJEKTPOTEXHUUYECKOTO 000pyaoBaHUs.//
[puxnaanas ¢puzuka. 2007. Nel. C.37-45.

2012-Vpyukoer JI. . u ap. HUccnemoBanue CHEKTPaIBHOTO COCTaBa ONTHYECKOTO HM3IYUYCHHS TIPHU
ANEKTPUYECKOM B3pBIBE BOJIB(pPamMoBOi mpoBosiouku. Kpartkue coobmienus no ¢pusuke GHUAH. 2012.
Ne7. ¢.15-22.+



CasBatnmoBa Upuna bopucosna, k.1.H., ®I'YII HUU HITIO «JIYU».

Puc. 1-7-4. Ycranoska CassatumoBoii 1.B.

Puc. 1-7-5. Conepxanue npumeceii B Pd -kaTtoze mocie 00aydeHHss HOHAMH B TJICIOIIEM pas3psi/ic B
neiiTepuu (aHamu3 Mo 5 CIIeKTpam).

1996- CasBatumona I.b., Kapabyt A.b. PaanoakTuBHOCTh NalljIaIueBhIX KaTOOB MOCIE 00IyUeHUs B
TietomeM paspsae// [loBepxHocTb. PEeHTreHOBCKHME, CHHXPOTPOHHBIE U HEUTPOHHBIE UccienoBanus. Nel.
1996 ¢.76-81.

BumneBckuit BsiuecnaB FOpbeBuu, [lpsikoB EBrenuit Koncrantunosuu, IlanteneeB Bnagumup
Hukonaesuu, CaBBatumoBa Mpuna bopucoBHa, SIckonko AHTOH AHznpeeBud MHUILIEHD ISl IPOTOHHON
re”Hepanuu u3oronos. [Toneznas monens Nel142204. Tlone3Hnas MoJesb OTHOCUTCS K SIIEPHOM TEXHUKE, B
YaCTHOCTH K TEXHOJIOTUH MOJYYEHUs] MEAMLIMHCKUX PaJMOU30TONOB M MOXKET ObITh MCIOJIb30BaHa MPH
nosrydeHuu paguon3oronoB 99Mo, 223,224Ra u nip. Ha yCTaHOBKAxX C Macc-cenaparopom. MumieHs Jiis
IIPOM3BOJCTBA PAAMOHYKIMIOB Ha IPOTOHHOM IIy4KE COCTOMUT M3 KaICyJbl C pa3MELIEHHbIMU B HEW
MUIIEHHBIMU TaOJeTKaMd B BHJE JUCKOB TOJIIMHOM He Oojee 3 MM, BBIIOJIHEHHBIMH W3
YPaHCOJEPKAILET0 MUILEHHOTO BEIIECTBAa. B KauecTBe ypaHCOAEpXKalllero MHUIIEHHOIO BelleCTBa
HCIIOJIb30BaHAa KOMITO3UIUSI YpaHOBOrO KapOOHUTpHUIA, JIETMPOBAHHOTO NHMPKOHHEM B JUaNa3oHe
KoHueHTpauuil (1-15) maccoBbix noneit %. TexHudeckuil pe3yibTaTr - MOBBIIIEHHE PPEKTUBHOCTH
HapaOOTKU M BBIJEJICHUSA PaJMOM30TONOB HA MPOTOHHOM ITyYKE, a TAKKE€ CHUKEHHE CTOMMOCTH HUX
IIPOM3BOJICTBA HA YCTAHOBKAX C MACC-CENapaToOpoM.

BauaeB Anatoamnii BacuabeBuu (-2000). DxcnieprMeHTaTOp OT OOra, OH MPOBOAWI MCCICAOBAHHS
IUTA3MEHHOTO MapOreHepaTopa M CIy4alHO MOIy4riI OOJBIION BBIXOJ MOPOIIKA, B COCTaBE KOTOPOTO
ObUIM 3JIEMEHTHI, YyTh JIU He Beell Tabmuibl Menneneesa. LllecTs et uccineoBaHnii MO3BOJIMIN CO3aTh
IUTa3MEHHYI0 YCTaHOBKY, KOTOpas JaBajla CTAaOWJIBbHBIA IIa3MEHHBIA (aken -TUTa3MOWa, TpH
NPOMYCKaHUHM Yepe3 KOTOPBIH AMCTWIIIIMPOBAHHOW BOJABI MJIM PacTBOpa B OOJBIIOM KOJIHYECTBE
00pa3oBHIBATIACH CYCIIEH3MS METAIUINIECKUX OPOIIKOB.



VY aanoce nonydnTh CTaOMIIBHBIA MYCK M HEMPEPHIBHYIO paboTy Ooiiee ABYX CYTOK, HapabOTaTh
COTHU KHJIOTPAaMMOB IOPOIIKA PA3JIMYHBIX 3JEMEHTOB, MOJIYYHUTh IUIABKM METAJUIOB C HEOOBIYHBIMU
cBoiictBamu. B 1997 r. B Marauroropcke nocinenosarenbiuna A.B. Bauaesa, I'anuna AnatonbeBHA
ITaBioBa 3amuTHIA KaHAUJATCKYIO AUCCEPTaLMIO Ha TeMy «Pa3paboTka OCHOB TEXHOJIOTUH MOJTYUYEHHUs
METAIJIOB U3 IUIA3MEHHOI'O COCTOSIHMSL BOJHO-MUHEPAJIBHBIX cucTeM». MHTepecHas curyamnus
ciokmiack npu 3amure. Komucens cpa3y 3anpoTecToBaia, Kak TOJIBKO yCIIbIIIala, YTO BCE 3JIEMEHThI
NOJIy4aroTCs U3 BOAbL. Torjga BCIO KOMUCCHIO IIPUIJIACUIIN HA YCTAaHOBKY M IIPOJAEMOHCTPUPOBAIIN BECH
nporecc. [Tocne 3Toro Bce nNporojsocoBaiu eIMHOIIACHO.

C 1994 roxa mo 2000 r. 6plIa CIPOSKTUPOBAHA, U3TOTOBJICHA M OTJIAYKEHA MOTYIPOMBIIIITICHHAS
YCTaHOBKa «DHEProHMUBa-2», NpeJHa3HaueHHas AJI U3TOTOBJICHUS MOJMMETAIUIMYECKUX MTOPOIIKOB. Y
OJIHOTO U3 aBTOpOB HacTosuiero oo3opa (FO.JI.PaTtuca) 1o cux nop xpaHsarcst 06pa3ibl 3TUX TOPOLIKOB.
B na6oparopun A.B.BauaeBa 6bu1a pazpaborana opuruHaigbHast TEXHOJOTHS UX NepepadoTku. B 1o ke
BpeMs LeJICHANPaBIEHHO U3yYalIlCh:

-TpaHCMyTalusl BOJbl, M BEUIECTB B HeE A00aBIsSIEMbIX (COTHU SKCIEPUMEHTOB C pPa3IMUHBIMU
pacTBOpaMH U CYCHEH3USIMH, KOTOPbIE TOABEPTaINCh IUIa3MEHHOMY BO3JCHCTBHUIO)

-peoOpa3oBaHKUe BPEAHBIX BEUIECTB B IICHHOE CHIPhE (MCHOJIB30BAIUCH CTOYHBIE BOJBI BPEIHBIX
IPOM3BOJICTB, COJIEpKAIlMe OpPraHMYECKHE 3arps3HEHUs, He(TENpPOIYKTHl U TPYAHO pasjlaraeMble
OpraHMYECKHUE COETUHEHUS)

-M30TOIHBIA COCTaB TPAHCMYTHPOBAHHBIX BELIECTB (BCErja MOJy4ald TOJIbKO CTaOMJIbHBIE U30TOIIbI) -
JI€3aKTUBALUS PaJMOAKTUBHBIX OTXO/0B (paJlOaKTHBHbIE M30TOIBI MPEBPALIAINCH B CTAOMIIBHBIE) -
HENOCPEeACTBEHHOE IpeoOpa3oBaHUE SHEPrHM IUIa3MEeHHOro (akena (MI1a3MoMJa) B IEKTPUUYECTBO
(paboTa ycTaHOBKH IO HATPY3KO# 0€3 UCTIONb30BaHUS BHEITHETO AJICKTPOIUTAHUS ).

YcraHoBKa TpeAcTaBisieT co0oi 2 TpyOdYaThIX dBJEKTPONA, COCIWHEHHBIX TPyOUYaThIM
TURIIEKTPUKOM, BHYTPU KOTOPBIX T€UET BOJIHBIN pacTBOP U POpMUpPYETCS MIa3MOU]I BHYTPH TPyOUaTOro
JTUAJICKTPUKA (CM. pUC. 4) C IEPETSHKKON B IIEHTpPE. 3aIyCK TIa3MOua OCYIIECTBISIETCS TOePEUYHBIMHU
MOJIHOTENBIMU AJIEKTpoAaMu. M3 MepHBIX eMKOCTeH olpeieTieHHbIe J03bI HCCeAyeMOoro BemecTBa (6ak
1), Boasl (Oak 2), cienralibHBIX 700aBOK (0ak 3) moctynaroT B cMecutens 4. 3nech BenuunHa PH BobI
noBogutcs 10 6. M3 cMecuTens mociie TIATeIbHOTO epeMENIMBaHus ¢ Pacxo/ioM, 00ecredrnBaoIM
CKOPOCTh JIBIKEHUsI cpefbl B mipenenax 0,5.. .0,55 m/c, pabouast cpena BBOAUTCA B peakTopsl 5.1, 5.2,
5.3, coeMHEHHBIE MOCIIE0BATEIbHO, HO 3aK/IIOUCHHBIE B €AMHYIO KaTylKy 6 (conmeHoum). IIponykTsl
00paboTKu (BOJIHO-Ta30Basi Cpeja) CAMBAINCH B T€PMETUYHBIA OTCTOMHUK 7 U oxJjaxjaanuch 10 20°C
3MEEBUKOBBIM XOJIOAMIBHUKOM 11 ¥ MOTOKOM X0NoaHO# BoAbl. BogHo-ra3zoBas cpena B OTCTOMHHUKE
paszmensnack Ha razoByr 8, xuakyro 9 u TBepayro 10 ¢daszbi, cobupanack B COOTBETCTBYIOIINE
KOHTEIHEepHI U MepeaaBanach Ha XUMHUECKUN aHamu3. MepHbIM cocyZoM 12 onmpenensiiack Macca BOJIbI,
npoulennas yepe3 XonoAwibHUK 11, a pryTHeIMuH TepMomerpamu 13 u 14 -temmeparypa. Takxke
u3MepsIach Temieparypa paboueil cMecu nepes ee NoCTyMJICHUEM B EPBbI peakTop, a pacxo CMecH
orpeAenscs 00beMHBIM CIOCOOOM MO CKOPOCTH ONOPOKHEHUS CMECUTENS 4 1 TOKa3aHUsM BOJIOMEDA.

I[Tpu nepexoze Ha nepepaboOTKy OTX0/I0B M CTOKOB IIPOU3BO/ICTB, TPOAYKTOB KU3HEESITEIbHOCTH
mofe U T. m. ObUIO OOHApYy’KEHO, YTO HOBas TEXHOJIOTHS IMOJyYEHHUS METAJIOB COXPaHSET CBOU
MPEUMYIIECTBA, TO3BOJSAS MCKIIOYUTh M3 TEXHOJIOTUM TOJIYYEHHs] METaJIOB TOPHOPYAHBIMH,
000raTuTeNbHbIN, OKHCIUTEIbHO-BOCCTAHOBUTENBHBIN mporecchl. CieayeT OTMETUTh OTCYTCTBUE
pPaIMOaKTUBHOTO U3JTYUYEHUs, KaK B X0JI€ peallu3alliy Ipoliecca, Tak U B KOHIIE ero. OTCYTCTBYIOT TaKKe
ra3oBble BbaeneHus. JXKUAKU MpOAYyKT peakiuu, BoJa, B KOHIIE MpoIecca OTBEYaeT TPeOOBaHUSM,
NpeIbABISIEMBbIM K TOXKapHO-UTheBOM. Ho 3Ty Boay nenecooOpa3HO MCHOIB30BAaTh MOBTOPHO, T.€.
MO>KHO BBITIOTHUTh MHOTOKACKaTHBIA arperaT « JHeProHUBa» (ONTUMAIBHO -3) C MOJy4YeHueM u3 1T
BoJbI mopanka 600-700 kxr wmeTauM4ecKuxX MOpomKoB. I[IpoBepka SKCIEPUMEHTOM MOKazajia
YCTOMUMBYIO pabOTy MOCJIEAOBAaTEIbHOW KAaCKaJHOM CHCTeMBbI, cocTosmel u3 12 crymneneit ¢ oOumm
BBIXOJIOM YE€PHBIX METAUIOB mopsiaka 72%, mBeTHbIX -21% u HemetamwioB -mno 7 %. IlporeHTHBII
XUMHUYECKHH COCTaB MOPOIIKa MPUMEPHO COOTBETCTBYET PACHPOCTPAHEHHUIO JIEMEHTOB B 3¢MHOM KOpe.
HavanpHbIMH HcclieIOBaHUSMU yCTAHOBJIEHO, YTO BBIXOJ| OIpPEAEICHHOro (IEJIEBOro) 3JIeMeHTa
BO3MOXXEH TPU PETyIHPOBAHHUH DIIEKTPUUECKUX MMapaMeTpoB MUTaHUA miazMouaa. CTOUT oOpaTuTh
BHUMaHHE Ha WCIOJNB30BaHUE JBYX PEKAMOB pPAa0OTHI YCTAaHOBKH: METAJUTyPTHUYECKUH W
sHepretnueckuid. IlepBblif, ¢ NPUOPUTETOM NOIYYEHUS METAJUIMYECKOrO IOpOIIKa, M BTOPOH,



HOJy4YCHHE DIICKTPUYECKON SHEPTHH.

[Ipr cuHTE3€ METaUIMYeCKOro MOpOUIKA BhIPAOATHIBAETCS IEKTPUUYECKas AHEPrus, KOTopas
JIOJKHA OTBOJUTBCSI OT YCTaHOBKHU. KOJIMUECTBO 3IIEKTPUYECKON IHEPTUU OLIEHUBAETCS MPUMEPHO 10
3MBrt*4 Ha 1M/Ky0. BOABI M 3aBUCUT OT peXHUMa pabOThl yCTAaHOBKH, AMaMETpa peakTopa U KOJIM4ecTBa
HapaOOTaHHOTO MMOPOIIKA.

JlaHHBIM BUJI TOpeHMs IJIa3Mbl JOCTUIaeTcsi M3MEHeHHeM (opMbl MOTOKa paspsana. llpu
JOCTIDKEHUH (POpPMOM CHMMETpPHYHOIO TUIEpOOJOMAa BpALCHHS, B TOYKE MEPEkKHMa IUIOTHOCTD
SHEpPruy MaKCUMaJIbHa, YTO CIIOCOOCTBYET MPOXOKACHUIO SIEPHBIX PEAKIIUH.

[TepepaboTka pagMOaKTHBHBIX OTXOAOB (OCOOEHHO MXHJKHX) B YCTaHOBKaxX «DHEPrOHHUBa»
MOKET OTKpBITh HOBBI 3Tal B TEXHOJIOTMYECKOW IIEMOYKE aToMHOW »HepreTtuku. Ilpomecc
"OHepronuBa" MpOTEKAET MPAKTUYECKH OECIIYMHO, C MUHUMAJIbHBIM BBIJICIIEHUEM TEIUIOTHI U ra30BOU
¢a3pl. Ycunenue myma (10 Tpecka u "peBa'), a Takke pe3Koe MOBBIIICHHE TEMIIEPaTyphl U JIaBICHUS
paboueil cpenbl B peakTopax CBUAETENIBCTBYIOT O HapyLIEHUH XOJa Mpolecca, T.e. 0 BO3HUKHOBEHUU
BMECTO TpeOyeMoro pa3psiaa 0ObIYHON TETIOBOM ANIEKTPUUYECKOMN IyTH B OJTHOM HJTH BO BCEX PEAKTOPaX.

HopmanbeHbIM  siBsIETCs IpoLecc, KOTJa B PEAKTOpe MEXKAY TpyOuyaTbIMH 3JIEKTPOJaMU
BO3HHUKAET SJICKTPONPOBOIAIIMI pa3psal B BUAC IUIA3MEHHOW IJICHKH, OOpa3yrolieil MHOTOMEPHYIO
¢urypy Tuma runep6osnousna BpaiieHus ¢ nepexxumoM nuamerpom 0,1...0,2 mMm. [lnenka obGnagaer
HOBBIIIEHHON 3JIEKTPOIIPOBOAHOCTBIO, IOJYIIpO3payHasi, cBeTsAmiascs, ToamuHod 10 10-50 mkwm.
BusyanbHo oHa HaOirofaeTcst MpU U3rOTOBJICHUU KOPIIyCa peakTopa U3 OPrcTeKsa WM 4Yepe3 TOPLIbI
AJIEKTPOJIOB, 3arilyllIeHHbIE TPOOKaMHU U3 oprerekia. BogHbll pacTBOP «IIPOTEKAET» YEPE3 «ILIIa3MOUI»
aHAJIOTUYHO TOMY, KaK «ILIapoBasi MOJIHUSA» MPOXOIUT uepes aobble npensrctus. A.B. Bauaes ymep B
2000r. YcraHoBka Obuia pa3oOpaHa U «HOY-Xay» yTpaueHo. MHUIMaTUBHbBIE TPYIIIbI [TOC/IE0BaTENei
«OHEeproHuBbI» BOT yke 13 sieT 6e3ycremHo IWTypMyIoT pe3yiabTraTel A.B. BauaeBa, o1Hako «BO3 U HbIHE
Tam». AKaJeMUYecKas pOCCHIICKas HayKa OOBSBHIIA OTH PE3YNIbTAThI «DKEHAYKOW» 0€3 KakoH-ITn0o
IPOBEPKHU B CBOMX Jlaboparopusx. Jlaxe mpoObl MOpOIIKOB, MoidydeHHbIX A.B.BauaeBbiM, He Obuin
MCCIIEIOBAHbI M JIO CHX TIOP XPaHATCS B €ro JJabopatopuil B MarHUTOropcke 0e3 IBHKCHHUS.

ABTOMOOWJIb HA BOJE .

1935-A.C. Greene "M cTo4yHUK 3HEPTrUM TPUYM(DaTbHOTO JIEKTPUYECKOI0 aBTOMOOUIIS BCE €I11€ OCTACTCS
TaiiHOM". 24-0r0 siHBaps, BocKkpeceHbe -Jlannac, yrpeHHue HOBOCTH, pyOpuka CIOBECHbBIE MOPTPETHI
mrara Texac.

I'enpu Tapperra co3manm aBTOMOOWIb, KOTOPBIM €3AWT Ha BOJE. OTO AaBTOMOOWIIb YCIEHIHO
nemoHctpupoBaicsa B 1935 B Ckanax benoro O3epa B Jlamnace.

1990- Crenau Meiiep, anrmmiickuii n300peTaTenb, 3aMaTeHTOBAI YCTPOHCTBO, B KOTOPOM JHEPTHS
CrOpaHHs KMCIOPO/a U BOJOPO/1a IIPEBbIIIAIa SHEPTHIO, 3aTPAYNBAEMYI0 Ha Pa3JI0KEHUE BOBI, IPUUEM
KOHBEPTOP MpOILEN UCTIBITAaHUS Ha aBToMoOuMIIe "@oskcBareH", KOTOPBIA TPATUII MEHEE 3 JIUTPOB BOJIbI
Ha 100 km nyTu. ["PI™ 1996, 29 mapra].

B ycrpoiicte, 3amarenroBanaoM C.Meiiepom (CIIA) ucionb3yeTcs pa3ioKeHUe BOABI C 1EIbI0
HOJYy4YEeHHUsl BOJIOPOJA U KUCIIOPOJIa, KOTOPBIE 3aTEM CXKUTAIOTCS B 0COOOM peakTope, Ie Ha roprouui
ra3 IpoOU3BOJUTCS BO3/IEHCTBUE JIEKTPOMArHUTHBIM NoJieM. braronaps HConb30BaHUIO 3JIEKTPOHHOTO
BO3/JCICTBUS, JHEPIUs CropaHUs KHUCIOpPOJa M BOJOPOAA 3HAYUTEIBHO IIPEBOCXOIUT HHEPIHIO,
3aTpavyeHHYIO Ha UX pa3fiokeHue. B reHepatope BblsiBlieHa M30bITOYHAS SHEprusl. BenyTcs ucnbiTaHus
TAaKOr0 KOHBepTepa Ha aBToMoOwie. IIpoBeneHHbIE HWCHBITAaHUS JEMOHCTPUPYIOT pPEaTbHOCTD
MPAKTHUYECKOT0 HCIOIb30BaHMsI TAKOTO cr1oco0a Mmoy4eHust u30sITouHoi sHepruu. Pacxon Boas! Ha 100
KM. po0era aBTOMOOMIISE COCTABIISIET OKOJIO 3-X JINTPOB.

B 1990 rony anrnuiickuit nzo0perarens Crennn Meilep 3anaTeHTOBan yCTPOWCTBO, B KOTOPOM
SHEPTrUs CTOPAaHUs KHCIOPOia U BOJOPOAA ITPEBBIIIANIA YHEPTHIO, 3aTPAUYMBAEMYIO HA Pa3JI0KEHHUE

BO/JIbl, IPUYEM KOHBEPTOP MPOLIEN UCIIbITaHus Ha aBToMoOMIIe "®onkcBaren", KOTOPBIN TpaTUI MEHEe
3 nutpos Boabl Ha 100 kM myTu. ("PI™ 1996, 29 mapra).



Puc. 61-7-6. OtoT Garru Ha BogHOM roprodem npoezxaer 100 munp Ha 1 ramion. Astop Cten Metiep.

-Meiiep C. ITarent CILIA N 5.149.407.

1.8 KoudepeHuun mo xoa101HOMY /I PHOMY CHHTE3Y.
Poccuiickas koH(epeHIHUs 10 X0J10AHOMY cuHTe3y u TpancmyTanum saaep (PKXCTS).
Kynsmun Punap HukoaeBruy, peIkoJUIeTHs IO BBITYCKY TPYIOB KOH(EPESHITHH.

1993- 1-s Poccwmiickas KOH(pEPEHIIUS IO XOJ0JHOMY siiepHOMY cuHTe3y. HoBopoccuiick. 1993.
Nzpanst MHTL] BEHT. 1994.

1994- 2-s Poccwmiickast KOHPEPEHIIUS 10 XOJ0HOMY siaepHOoMy cuHTe3y. Coun. 19-23 centsOps 1994.
Nzpaane HULL ®TIT « 3P31UOH». 1995.

1995- 3-s Poccwmiickast KOHPEPEHIIUS IO XOJIOIHOMY SIZICpHOMY CUHTE3Y. [laromsic. 2-7 oktsaOps 1995.
Nzpaane HULL ®TII « 3P31OH». 1996.

1996- 4-s Poccuiickast KoH(pepeHIIUs TI0 XOJIOAHOMY siaepHOMYy cuHTe3y. 1996. M3nanue HUL] ®TII
«9P3UOH». 1997.

2003- 11-g MexayHapoaHast KOH(GEPEHIUS 0 XOJIO0JHOW TPAHCMYTAIINH SIJIEP XUMHUICSCKHX
3JIEMEHTOB M 11apoBoil MosHuuU. Jlaromeic, Coun, 28.09.2003.

2006- 14-s Poccuiickast KOH(pEPEHIINS TI0 XOJIOIHOW TPAHCMYTAIHH SITCp XUMHYECKUX IIEMEHTOB U
mrapoBoi MosiHuU. Jlaromsic - Coun, 2006.

2012-18-s poccuiickast KOH(pEpEHIUS 10 XOJOJHON TPAHCMYTAlIUU SI€P XUMUYECKHX 3JIEMEHTOB U
nrapoBoi MonHuu. Kpunuia, KpacHonapcekuit kpait. 4-11 centsiops 2012.+

1994- MexnyHnapoausiii Cumnosnym “XoJ0JHBIHN sIEPHBI CHHTE3 U HOBbIE HCTOYHUKH dHeprun'" 24
26 mas 1994. Munck, benapyce.

1996- BTOpas KOHGEPEHIH 10 MATO3HEPTETHUECKUM SJIEPHBIM PEAKIIUAM C U3/1aHUEM
byHIaMeHTaIbHOTO TpyAa «Pa3BUTHE TEXHOIOTUN TPEBPAIICHUS DIIEMEHTOBY.



MexnyHapoaHbie KOH(epeHIHH 110 X0J10AHOMY 1IePHOMY CHHTE3Y.
Koudepenmuu International Conference on Cold Fusion (ICCF) nposoasites ¢ 1990-ro roma B CIIIA,
Snonnu u Poccun. C 2007 HaszwiBaetcs «International Conference on Condensed Matter Nuclear
Science.

1990- ICCF-1 Counr Jletix Curu, CIIIA 1990
1991- ICCF-2 Komo, Anonus 1991

1992- ICCF-3 Haros, SImonus 1992

1993- ICCF-4 I'aBaiin, CIIIA 1993

1995- ICCF-5 Monrte Kapmo, Monako 1995
1996- ICCF-6 Canmopo, Anonus 1996 1998-ICCF-7 Bankysep, Kanama 1998 2000-ICCF-8 Jlepuun,
Hramus 2000

2002- ICCF-9 Ilexun, KHP 2002

2003- ICCF-10 Kemopumk (USA), CLIA 2003
2004- ICCF-11 Mapcens, ®pannus 2004
2005- ICCF-12 Hoxorama, Smonuns 2005
2007- ICCF-13 Jaromsbic, Poccus 2007
2008- |CCF-14 Bammurron, CIIIA 2008
2009- ICCF-15 Pum, Urtamus 2009

2011- ICCF-16 Yennaii, Unaus 2011

2012- ICCF-17 Trmxon, FOxnas Kopes 2012.

2014-Xononusrii saepubiii cunres. Cemunap B Jlabopatopus Teopernueckoit @uzuku, OUSN, [ly6Ha
2014.
1.9 JlutepaTtypa nmo X0J01HOMY TepPMOsSiAePHOMY CHHTE3Y.

http://www.kramola.info/vesti/protivostgjanie/yademye-reakcii-v-lampochkah-i-
bakteriyahhttp://lenr.seplm.ru/articles/

https://geektimes.ru/post/275724/

http://zaryad.com/category/holodnyiy-yademyiy-sintez/ XooaHblii siIEPHBIA CUHTE3 ~-HOBOCTH B MHPE
Y Ha PBIHKE.

https://ru.wikipedia.org/wiki/Xon01Hbll_SAEpHBIA_CUHTE3

http://deepoil.ru/forum/index.php/topic,46.135.htmI?PHPSESSID=4vimn8u4io4uvttkqoSntam767 -
XKuranos Bnan. Pycckas mozauka LERN. Hacte 1. DxcniepuMeHTHI.

-I"ony6unumii [1.1., LapeB Bnagumup Anexcannposuy, Yeunn Banepuii Aunpeesud. K Bonpocy 06

YCKOPHUTEIBHOM MEXaHU3ME XOJIOJHOTO AJEpPHOro CUHTEe3a. JlabopaTtopus 31€MEHTapHBIX YaCTHIL.
1989. 30c.

-Kupxunckuit B.A. Cnoco6 nomyuenusi cBo0oHbIX HeWTpoHOB. [laTtent Poccuiickoit denepannu Ha
u3obperenue Ne 2056656 // bronnerens -M300perenus, ToapHble 3HaKu.-20 MapTa 1996. Ne§. yacts Il.
C. 267-268.
-Kupkunckuit B.A., XmensaukoB A.W. YcrpolictBo it noiydenus: sHepruu // Ilarent Poccuiickoit
Oenepannn Ha n3o6perenue Ne 2195717. bromnerens M300perenusi, ToBapHbie 3Haku. No56. mekabpb
2002.

-IToranos 10.C., ®omunckuii JL.II. BuxpeBas sHepreTnka U XOJIOAHBIN SIIEPHBIA CUHTE3 C MO3ULINN
teopun aAmkeHus. Kummués -Uepkaccer: 3. "OKO-TIIIOC", 2000.


http://www.kramola.info/vesti/protivostqjanie/yademye-reakcii-v-lampochkah-i-bakteriyahhttp:/lenr.seplm.ru/articles/
http://www.kramola.info/vesti/protivostqjanie/yademye-reakcii-v-lampochkah-i-bakteriyahhttp:/lenr.seplm.ru/articles/
https://geektimes.ru/post/275724/
http://zaryad.com/category/holodnyiy-yademyiy-sintez/
https://ru.wikipedia.org/wiki/%d0%a5%d0%be%d0%bb%d0%be%d0%b4%d0%bd%d1%8b%d0%b9_%d1%8f%d0%b4%d0%b5%d1%80%d0%bd%d1%8b%d0%b9_%d1%81%d0%b8%d0%bd%d1%82%d0%b5%d0%b7
http://deepoil.ru/forum/index.php/topic,46.135.html?PHPSESSID=4vlmn8u4io4uvttkqo5ntam767

-Iloxonenko B./l., I'onogen I'puropuit U3pawmnesnu, Kopons Onyapn HuxonaeBuu. O BO3MOXHOM
MEXaHM3Me X0JI0AHOro simepHoro cunte3a. Kues. MAN. 1989. &c.

-Comna M.U. DkcnepuMeHTanbHble (GakThl CHOHTAHHOTO 3apOKICHHS KOHJIEHCATa COTMTOHHBIX 3apsI0B

¢ o0pa3oBaHKEM IMPOAYKTOB SAEPHOIO CHHTE3a B XKHAKOM IHUPKOHHU. HacTh 1 // dusuueckas MbICIIb
Poccun, 2001. Nel. C.43-58.

-Xanpopun I'. I1., agpua B. H., Cnoco6 mosydyeHusi aToOMHO#M »HEpruu. 3asBKa Ha HM300peTeHue
Ne2006140078 ot 13.11.2006. @enepanbhas ciyx0a 10 HHTEIUICKTYaIbHONW COOCTBEHHOCTH, IMTATEHTaM

1 ToBapHbIM 3HakaM. bromerens Nel4 ot 20.05.2008.

-Xonoaubld siaepHbiid cuaTe3. CO. HayuHbix TpyaoB [IHUWmamr. 1992. 104c¢.



I'naBa 2. SInepHblil CHHTE3 B OMOJIOTHYECKUX CUCTEMAaX

1873-Anbopext ¢on I'epueesie, ranHOBepckuil OapoH, Hamucan KHUTY <«lIpoucxoxineHue
HEOPraHWYeCKUX BEIECTB», B KOTOPOW MOKa3al, KaK pacTeHHUsl MOTYT mpeBpamarsb ¢ochop B cepy H
marnuii B kanbuuii 1958-IIbep Bepanike, hpaHiry3ckuil yueHbli, MOKa3am, Kak Py MPOPACTAHUN CEMSH
B PaCTBOpPE MAPraHIIEBBIX COJICH MPOMCXOANUT HCUE3HOBEHUE MapraHiia U osBiIeHue xenesa. I1o atomy
MOBOY OH OIMYOJIMKOBAJI CTaThIO B HAYYHOM XKypHaJie o]l Ha3BaHueM «Mou pe3ynbTaThl HEBEPOSTHBI.

1972-JIyn Kepspan, (C.L. Kervran) ¢panmy3ckuii y4eHbIi.

Puc. 2-1-1. JIyn Kepspan.

OH OTKpBUI €CTECTBEHHOW TPAaHCMYTAlMM PA3IMUYHBIX XUMHUECKUX 3JIEMEHTOB B npupone. Mccaenys
peaxkuu peBpalleHus BEIECTB B )KUBbIX OPraHu3Max, OH Ha0JI10/1aJ]1 NU3MEHEHUS XUMHUYECKOT0 COCTaBa
y pacTeHuil U KMBOTHBIX, KOTOPbIE CBHJIETEIBCTBOBAIN O MPEBPAIIEHUU OJHOIO 3JIEMEHTa B JPYTOM.
Hanpumep, B mpopacTaroiux ceMeHax OBca CoiepKaHUe Kallbliis yBelauunBaigoch Oosiee ueM Ha 100%
(B OeckanblieBOMl cpene) HpU paBHOM YMEHBUIGHWH Kaius. AHanu3upys onbiThl KepBpana,
sKcnepuMeHTaTopsl B KueBe oOpartmnm BHHMMaHHE Ha TOT ()aKT, YTO, KaK IPABHIO, MPOLECCHI
TpaHCMYTalMM HAOJIIOJAIOTCd B JKUBBIX OpraHM3Max IPU CTPECCOBBIX CUTyalusX (TOJOAaHUE Y
KUBOTHBIX, MpopacTanue ceMsiH). OHM MPEeANOI0KUIN, YTO BO3JIEHCTBUE IKCTPACEHCA TaKKe BBOAUT
MIOJIOTIBITHBIE )KHUBbIE OOBEKTHI B CTPECCOBOE COCTOSIHUE.

N3BectHbl paboThl N0 «TpancmyTtanun» Jlyn Kepspana, ony6nukoBanusie B 1935, 1955, 1963,
1966, 1968, 1975, 1998 ronax. "Bcee 3akoHBI (pM3UKU ObLTH BBIBEAECHBI U3 SKCIEPUMEHTOB C MEPTBOM
marepueit”, nmumet Jlyun Kepspan B kaure "O Bompoce Onogoruueckux TpancMmyTanuid". BeiBeneHsl u3
HKCHEPUMEHTOB C MEPTBBIMU TBEP/IBIMU T€JIaMH, MEPTBBIMH JKUAKOCTSIMH, MEPTBBIMU razaMu. B jkuBbIX
TKaHSIX MOTYT IPOTEKaTh APYyrue Mporecchl. ABTOp Ha3BaJl UX OMOJOTMYECKON TpaHCMyTaluen. IToT
IPOIIECC HACTOJIBKO MPOCT U OUEBUAEH, UTO HET CMBICIIA OOBSICHATh, KaK M MOYEMY OH IIPOMCXOIUT.

B neOounbmoii GacceiH momectuin KpaboB. Boga B HEM HE COAEPKUT PaCTBOPUMBIX COJIEH
KaJIbIIMs, CTOJIb HEOOXOIUMBIX JIJIsl IOCTPOSHUS UX MaHuupel. B Helt HaXoAATCs TOJIBKO PacTBOPUMBIE
comu MarHus. 3areM Bbl HeckosbKO pa3 ¢ mepepbiBaMH MOOBIBAIM Ha TeppuTOopuu OacceilHa, rae
YBHJIENH, Kak pacTyT KpaOsl. [Ipu aToM Ha Bammx ria3ax npoBoAMIMCH 3KCIIPeCcC-aHATU3bl COepKaHUS
Maraus B Bojie 6acceliHa. OHU MMOKa3ajiu MMOCTENIEHHOE YMEHbBIIEHUE €ro COIePKaHUsl IPU OTCYTCTBUU
KaJblMs. A KpaObI-TO pOCIH, YBETUUYMBAINCH M UX MAHLUUPHU, COJIEprKallne Kalbluil. BeisBuiIoCh, 4TO
KpaObl OKa3alHuCh B SKCTPEMalbHOW CHUTyallud, U B YCJIOBUSAX OTCYTCTBUS COJIeH KalbliUs B BOJE
OacceifHa, HayaJlu M3BJEKAaTh W3 HEE COJIM MarHus, MpeBpamaTh MarHUd B KalbLUN M MPOIOJIKATh
CTPOUTH CBOU MAHIUPHU U3 COJIEH KalbIIUS.

-KpaOsbl nepeBoAT Maruuii B KajablLui.

-KypsI IpOU3BOAAT KadbUUi JJI SMMHOM CKOPIIYIIBI IOCPEACTBOM TPAHCMYTAllMH KAJIAS B KaJIbLUH. -
KuieyHuk CBUHBY TPAaHCMYTHUPYET a30T B YTIEPOA U KHCIOPOL.

-Kamycra TpaHCMyTHpYET KHCIIOPOA B CEPY.



-ITepcuku TpaHCMYTUPYIOT kKene30 B Meb. Jla Maso jiu emne yero. B 3Tom HeT HUKaKkoil XUMHUK'", -ITUIIET
Kepspas.

3a OTKpBITUE YAVUBUTEIIBHBIX BEIIEH, MPOUCXOIAIMX B ®UBOW mioTu, JIyn KepBpan ynoctoeH
[TnoGeneBckoit npemun B obnactu ¢pusuku 3a 1993 rog.

Puc. 2-1-2. U3menenue conepxanusa K, Ca, Mg npu npopacranuu cemsH. [Ipoucxoaut peakmus
K39+p1=Ca40.

Mg«+0OB=Ca*»

SiB+Cl2=Cg#0

Na»+OQ1°=K”

Na23+pl — Mg24

Mgl5+|_i6:|:)31

Puc. 2-1-3. Cxembl pa3nmu4HbIX peaKIuii.

Kervran C. L, Transmutations Biologiqucs: Metabolismes Aberrants de I’Azote, le Potassium
ct le Magnesium, Libra irie Maloine S.A., Paris, 1963.

Kervran C. L. A la Decouverte des Transmutations Biologiques, Li bra irie Maloine S.A., Paris,
1966,

Kervran C. L. Prcuvcs Relatives A1’Existence de Transmutations Biologiques, Librairie
Maloine S.A., Paris, 1968.

Kervran C. L. Biological Transmutations, Happiness Press, USA, Magalia, California, 1998.

1972-JIyn Kepspan. "bruonorndeckne TpaHCMyTalliu U UX MIPUMEHEHUE B XUMUH, (pusnke, OHOIOTHH,
9KOJIOTHH, MEAUIIMHE, TUETOJIOTUH, aTPOHOMUH, reosioruun’. 1972
1975-C.L.Kervran, Preuves en Biologie de Transmutations a Faible Energie, Paris: Maloine, 1975.

KasnaueeB B.II. akanemuk, HoBocuOHUpCK, CTOPOHHHUKA MPOSBIEHUS XOJOIHBIX SJEPHBIX pEaKlUi -
XOJIOJHOTO TEPMOSIA, UM KaK OH Ha3bIBacT «OHOTEPMOSIa» B YEIIOBEKE U B JPYIUX MPEACTABUTEISIX
opranndeckoro mupa. B.I1.Ka3HaueeBy ynanoch yCTaHOBHUTB, YTO 10 MEpPE CTAPEHUs YEIOBEKA B €r0
OpraHu3Me MPOMCXOJUT MPEBPAIICHUE TSHKENbIX CTAOMIBHBIX HEPaIHMOAKTUBHBIX M30TOIOB B JIETKUE,
IIPUYEM C BBIJIEIEHUEM dHEPrun. MiMeercs B BuAy norepst u3oromna yrieposaa 15 u Hakoruienue 49



yriepoga 12. bpuid BBISBIICHBI TPEBpPAIICHUS W JPYTrUX OJJIEMEHTOB B denoBeke. [lo MHeHHro
B.I1.Ka3naueeBa, B ’KHBOI KJIETKE OCYIIECTBIISIETCS HE TOIHKO MAaKPOMOJICKYJIISIPHBIN OSIKOBBIH MPOIIecc
(ropeHwe, OKHCIICHHE), HO M HEM3BECTHBIM HaM (peHOMEH XoyioHoTo Onotepmosiaa. 1o ncciaenoBanusm
B.I1.Ka3naueeBa, onpeneneHHble OaKTEPUN CIIOCOOHBI IIEPEBOAUTH Maprasel 54 B u30ton xeinesa 55.

VdeHbIe BBISIBUJIM, YTO HETPhI OJIHOTO IJIEMEHU B AQpUKe B IPOJAYKTaX MUTAHUS M UCIIOJIb3yEMOM BOJIC
HC MOJYYalOT HCCKOJIBKO XHUMHWYCCKUX JBJICMCHTOB, HGOGXOI[I/IMBIX JUIA HUX XKU3HCACATCIIbHOCTH, HO
YYBCTBYIOT €€0sl 3JI0POBBIMH, KOJHYECTBO YK€ YIOMSHYTBIX KOMIIOHGHTOB B MX OpraHax HE TOJIBKO
COXPAHSIETCS C TCUCHUEM BPEMEHH, HO MHOT/IA U YBEIMYUBACTCS. MOXKHO C OONBIINON JOCTOBEPHOCTHIO
NPEIOI0KHUTE, YTO MEXaHU3M MIPEBPAICHHS OJTHUX XUMUYECKUX AIEMEHTOB B [PYTHE B YEIIOBEUECKOM
OpraHu3Me HeM30eKHO cpaboTaeT B MpOIecce €ro aAanTalid K TOJOJaHHI0, 0OJIe3HH, MEPEHECCHHIO
JPYTUX CTPECCOBBIX CUTYAIHH, IPUCTIOCOOJICHUIO K YCIIOBUSM JKU3HU B OIPEICIIEHHON reorpadudeckoi
WA KIIMMAaTUYECKON 30HE CO BCEMH €€ CIeU(UICCKUMHU 0COOCHHOCTSIMH.

1993-Xu3zaTokn KoMmku, SMOHCKHI yudeHBIH, Ha MeXIyHapOAHOH KOH(PEPEHIMH MO XOJIOAHOMY
SIEPHOMY CHHTE3y MOJTBEPIMII JIOCTOBEPHOCTh paHee MPUBEIEHHBIX dKkcnepuMeHToB JI.KepBpana u
BBIBOJIOB M3 HHX.

1996-Bbicouknii Binagumup UBanoBu4, (1946-), 1.d.M.H., 3aBenyromenii kaheapsl MaTEMaTHKH U
TEOPETUIECKON paarodu3uKu, (aKyJIbTeT PaaHOPU3UKH, JIEKTPOHUKH U KOMIBIOTEPHBIX CHCTEM,
Kuesckoro HalmoHaJIbHOTO yHUBEpcHTeTa nMeHH Tapaca llleBueHko.

http ://rex,knu.ua/ staff-v/vysotskvi -v

Puc. 2-1-4. Boicoukuii B.1.
KopuuioBa AnbOuHa AnekcaHapoBHa, K..M.H., Puznueckuit pakynsrer, MI'Y, Mockaa.

Kysbmun Pynap HuxkosmaeBuu, a.¢.M.H., mpodeccop ¢usndeckoro ¢akynbrera MOCKOBCKOTO
roCyJJapCTBEHHOTO yHUBepcuTeTa UM. M.B. JloMoHOCOBa, ciennanucT B CMEXHBIX 00IacTAX (PU3MKH
TBEP/IOr0 Teja, NPUKIAIHON sepHoil pu3uku u onTtuku. Jupexkrop MHCTUTYTa CHHEPreTUKN AKaJIeMUU
TBOpYecTBa pu MockoBckoM yHuBepcutete. [lepBblil Buie-npe3naeHt OOmeHaMoHaIbHOW aKaieMUuu
3HaHuil. ABTop Oonee 250 crateid, necsaTé MOHOTpaduil 1 y4eOHBIX TOCOOHIA.

Puc. 2-1-5. Ky3smun P.H.
http://www.phys.msu.ru/rus/about/sovphys/ISSUES-2007/5(58)-2007/58-6/
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Haiinmenbl HOBBIC TOATBEPKICHUS «OHMOJIOTMYECKOW TpaHcMmyTanum». Beiconkuit u  KopHuiosa
IPEUIOKUIM HECKOJIBKO METOIUK MO 00€3BPEKMBAHUIO PAJAMOAKTHBHBIX BEIIECTB, B MPOMBIIUICHHBIX
macimitabax. OHHM BIEpBbIE MOKa3ajdHM, 4YTO OMNpPEIEJICHHbIE IITaMMbl OaKTepui MOTYT OBICTPO
npeoOpa3oBbIBaTh HYKJIHIBI B HE PAJIUOAKTUBHBIC M30TOMBL [IpHueM peakuuu mpeBpaiieHusi 0JHOTO
BEIIECTBA B PYroe UAET M0 U3BECTHBIM, KJIACCHUECKUM KaHaJlaM.

[TorckoM HU3KO’HEPTreTHUECKUX SICPHBIX peakiuii B OMONOTMYECKUX OOBEKTax yxke Oojee
JBAJIATH JET 3aHUMAaETCs TOKTOp (PU3HKO-MaTeMaTHUeCKUX HayK Ajuia AnekcanapoBHa KopHuioBa Ha
OusnueckoM Qaxyabrere MOCKOBCKOTO TOCYAapCTBEHHOro yHuBepcutera uM. M. B. JlomoHocoBa.
OOnexTamu MEPBBIX OIMBITOB CTaIM KyiabTyphl OakTepuii Bacillus subtilis, Escherichia coli, Deinococcus
radiodurans. Mx momermanu B MUTATEIbHYIO CPELy, OOCTHCHHYIO JKEJIE30M, HO COJEPIKAILYHO COJIb
maprannia MnSO4 u Tsxenyro Bomy D20. DOkcnmepuMeHTHI IOKa3aiM, YTO B O3TOH CHCTEME
BbIpabaThIBasICs NeUUMTHBIH n30Tom xene3a — 57Fe (Vysotskii V.1., Kornilova A.A., Samoylenko 1.1.,
Experimental discovery of the phenomenon of low-energy nuclear transmutation of isotopes (Mn55 to
Fe57) in growing biological cultures, Proceedings of 6th International Conference on Cold Fusion, 1996,
Japan, 2, 687-693).

[To MHEHUIO aBTOPOB MCCIIEOBAHUS, N30TON S7FE MOSABISIICSA B paCTyIIMX KJIETKax OaKTepHil B
pesynbrare peakiu 55Mn + d = 57Fe (d -sapo atroma neiitepusi, cocTosiee U3 MPOTOHA H HEHTPOHA).
OnpeneneHHbIM apryMEHTOM B TOJIb3Y MPEAIaraeMoi THIIOTE3bl CIIY>)KUT TOT (DaKT, YTO €CIIU TSHKETYIO
BOJIy 3aMEHHUTH Ha JIETKYIO WJIM UCKIIOYUTH COJIb MapraHiia U3 coOCTaBa MUTATEIbLHOM Cpebl, TO U30TOM
S57Fe bakrepuu He HapaOaThIBAJIN.

YO6enuBIIUCh, YTO SAEPHbIC MPEBPAIICHUS CTA0OUIBHBIX XMMHUYECKUX AJIIEMEHTOB BO3MOXKHEI B
MHUKPOOHOJIOTHYECKUX KylnbTypaX, A. A. KopHuioBa mnpumeHmia CBOW METOJ K Je3aKTHBALUU
JONTOXUBYIIUX pamuoakTuBHBIX u3orornos (Vysotskii V.1., Kornilova A.A., Transmutation of stable
isotopes and deactivation of radioactive waste in growing biological systems. Annals of Nuclear Energy,
2013, 62, 626-633). Ha ceii pa3 KopuwmioBa paborana He ¢ MOHOKYJIbTypaMH OakTepHii, a co
CBEPXacCONMAUE MUKPOOPTaHU3MOB DPA3JIMYHBIX THUIIOB, YTOOBI TIOBBICUTH HMX BBDKHBA€MOCTH B
arpeccuBHBIX cpefax. Kaxmas rpymnma 3Toro coo0iecTBa MaKCUMAalIbHO aJlaliTUPOBaHa K COBMECTHOMN
KHU3HEIEATEIHOCTH,  KOJUIEKTHMBHOM B3aMMOTIOMOIIH U B3auMo3amuTe. B pesynbrare
CBEpXacCOoLMalUs XOPOIIO MPUCTIOCAOINBACTCA K CaMbIM Pa3HBIM YCJIOBHSIM BHEIIHEH Cpelbl, B TOM
YHCIie ¥ K TIOBBIIIEHHON paguanuu. Tunryaas MakcuMalibHas 1033, KOTOPYIO BBIICPKUBAIOT OOBIYHBIC
MHUKPOOHOJIOTHYECKHUE KYJIbTYpbl, cOOTBEeTCTBYeT 30 KMJIOpajl, a CBEPXacCOMALMU BbIIEPKUBAIOT Ha
HECKOJIBKO MOPSAKOB OOJIbIIE, TPHYEM WX METabO0IMYecKas akTHBHOCTh ITIOYTH HE 0CTIa0IsIeTCs.

B crexyisiHHBIE KIOBETHl MOMEIIAIM paBHbIE KOJMYECTBA KOHIIEHTPUPOBAHHOW OHOMAcCHI
BBIIICYTOMSHYTHIX MHKpoopranu3mMoB U 10 mir pacTBopa conu ne3us-137 B IUCTHIUIMPOBAHHOW BOJIE.
HauvanbHas ramma-akTMBHOCTH pacTtBopa Obuta paBHa 20 000 Gekkepeneil. B HekoTopble KroBEeTbHI
JIOTIOJTHUTEIFHO JT00aBIISUTH COJIH JKU3HEHHO BaXKHBIX MHKpodeMeHToB Ca, K u Na. 3akpbiTbie KIOBETHI
BoiepkuBanin npu 20°C U Kakaple CeMb JHEW H3MEpSAIN HMX TaMMa-aKTUBHOCTh MPH IMOMOIIU
BBICOKOTOYHOTO JIETEKTOPA.

3a cTO nHEeH SKclepUMeHTa B KOHTPOJBHOM KIOBETE, HE Cojeprallell MHUKPOOPTraHU3MBI,
aKTUBHOCTH 11e3usi- 137 ymenwimmiacek Ha 0,6%. B kroBeTe, TOMOTHATETHLHO COIEPIKAIICH COJTb KaHsl, —
Ha 1%. beicTpee Bcero akTMBHOCTD M1ajjajia B KIOBETE, JOMOJHUTEIBHO COJepKAIEH COMb KaJbLus. 37ech
raMMa-akKTHBHOCTh yMEHbIIMIach Ha 24%, YTO SKBHBAJECHTHO COKPAIICHHUIO TMEPHOJa IMOJTypaciaaa
nesus B 12 pas!

ABTOpPBI BBIZIBUHYJIH TUTIOTE3Y, YTO B PE3yJIbTaTe )KU3HEACATEILHOCTH MUKpoopranu3zmos 137Cs
npeoOpasyercs B 138Ba — Onoxumuueckuii ananor kanus. Eciu kanus B muTatenabHOM cpenie Malo, To
TpaHchopManus 1e3usi B Oapuil MPOUCXOANT YCKOPEHHO, €CIIM MHOTO, TO TpoIlecc TpaHCHOpManuu
6mokupyercs. YTo KacaeTcst poiii KajbIHsl, TO OHa pocTa. biaronaps ero npucyTCTBUIO B TUTATEIbHOM
Cpezie MOy JISAIUS MUKPOOPTaHU3MOB OBICTPO PACTET M, CIIEA0BATEILHO, TIOTPEOIISET OObINE KAJTUS HITH
€ro OMOXMMHMYECKOT0 aHajiora -6apusi, To €CTh IMOATAIKUBAET TpaHCHOPMAIUIO 11e3Hsl B Oapuil.

Bbicoukut B. U, KopHunosa A. A., CamouneHko U. . OBHapyxeHne heHomeHa
HWU3KO3HEPreTUYEeCKON AAePHON TpaHCMyTaumMm N30TONOB R BUONOrMYEeCKomn KynbType 1 ero
nccrnegoBaHue ¢ nomoLlbto addekta Meccbayapa // BecmHuk HO8bIX MEOUUUHCKUX
mexHonoaud. T. 3, Ne |. 1996. C. 28—32,
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Bbicoukuu B. U., BopoHuyoe B. U. || XKypHan akcriepumeHmarnbHOU U meopemu4yeckou
¢usuku. T. 66, Ne 5, 1974. C. 1528-1536.

Bbicoukut B. U., KyabmuH P. /1. || Tamma-nasepsbl. M3a. MIMY, 1989.
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2012-Briconkuii BU, Briconkuit MB, Anamenko CB. Ocobennocté (GpopMHUpOBaHUS U TPUMEHEHUS
KOPPEJIMPOBAHHBIX COCTOSIHUN B HECTALIMOHAPHBIX CUCTEMAX IIPU HU3KOM SHEPTUHU B3aNMOECHCTBYIOIIUX
gactull. KT, 2012, 141:276-287.

2012-Bwiconkuit BU, Anamenko CB, Briconkuii MB. ®@opMupoBanue KOppelTHUpOBaHHBIX COCTOSIHUA 1
YBEJIMUYEHUE IPO3PAYHOCTU Oapbepa IpHU HU3KOM 3HEPIMM 4YaCTUI[ B HECTALMOHAPHBIX CHCTEMax C
nemiupoBannem u gurykryanusamu. XKITD, 2012, 142:627-643.

2013- Vysotskii VI, Adamenko SV, Vysotskyy MV. Acceleration of low energy nuclear reactions by
formation of correlated states of interacting particles in dynamical systems. Annals of Nuclear Energy,
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2013- Vysotskii VI, Vysotskyy MV. Coherent correlated states and low-energy nuclear reactions in non
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2014- Bsiconkuit BU, Briconkuit MB. KoppenupoBaHHbIE COCTOSHUSI U MPO3PAYHOCTh Oapbepa s
YacTHUIl HU3KOH HSHEPruu MPH MOHOTOHHOH JedopManui MOTCHIUATBHOW SIMBI C JUCCHUTAIMCH U
croxactuueckoi cunoit. XJKOT®D, 2014, 145:615-632.

2013- Vysotskii VI, Kornilova AA. Transmutation of stable isotopes and deactivation of radioactive
waste in growing biological systems. Annals of Nuclear Energy, 2013, 62:626-633.

2014- Beiconxkwuit B.U., Kopaunosa A.A. TpancMmyTtanusi paJuoHyKIHI0OB B OMOJIOTHYECKUX CHCTEMax
-peanumarnus (paHTa3uu aTXUMUU WK JabopaTtopHas peanbHOCTh? Pagnosnexktponuka. HanocucreMsl.
Nudopmanmonnsie Texnonmorun. 2014, 1.6. Nel. ¢.99-109.+ B pabote paccCMOTPEHBI TCOPETHUSCKHE
NPEANOCHUIKA U YCHEHIHbIE 3KCIEPUMEHTHI M0 YCKOPEHHOH [€aKTHMBAalMM BOJHBIX PacTBOPOB psiaa
JIOJITOKUBYIIIUX PEAKTOPHBIX H30TOIIOB HA OCHOBE PEAKIINH S/IEPHBIX TPe0Opa30BaHUil X B CTAOMIIbHbIC
aapa B siYeHKax, COAEpIKAllUX PacTyIlhe MHUKPOOMOJIOTHYECKHE KYIbTYphl. MccrnemoBaHbl ycClIOBUS
ONTUMM3ALMU Ipolecca JeakTuBauuu. OOHapyXkeHO, 4TO B HamOoJiee ONTUMAIBHOM Cllydyae TeMII
YMEHBIIEHUS AKTUBHOCTH YCKOPSIETCS B 35 pa3 Mo OTHOLIEHUIO K €CTECTBEHHOMY pacnaay. Paccmotpensl
¢du3ndeckue u OMOJOTUYECKUE MPUUUHBI 3TOTO TIpoliecca .

Ha monexynsipHoM ypoBHE crienuprka B3auMOICHCTBUS U ABMXKEHUS MUKPOYACTHUI] TIOTHOCTHIO
OIMCHIBAETCS 3aKOHAMH KBAaHTOBON MEXaHUKH U AJIEKTPOJIMHAMUKHU KaK JUIsl JKUBOM, TaK U J1JIs1 HE)KUBOMN
npupogpl. C 3TOH TOYKM 3peHMs pa3inuud MexAay HuMmH HeT. Kak mnokaspiBaeT aHaius, B
HECTAllMOHApHBIX  CHUCTEMax THUIA [OTEHIHAJbHOM  sSMbl BO3MOXXHO  MHTEPPEPEHLHNOHHOE
KPaTKOBPEMEHHOE TOJABJICHHE TaKOoro OTTaJKuBaHUsA. Takue Tpouecchl MOTYyT  YCHEUIHO
peaIn30BBIBATHCS B JIFOOBIX CHCTEMAX, €CJIM BBIIOJIHEHBI HEOOXOAUMBIE MPEANOCHUIKU. OUYeBUIHO, YTO
Takue SJAEpHbIE pEaKIMM HU B KOEM CJIy4yae HEeIb3sl Ha3BaTh IMOJIYMUCTUYECKHUM TEPMHUHOM
"Ouonoruyeckas TpaHcMyTauusa". OTO -0ObIUHBIE SJIEPHBIE PEAKIMH, HO MPOTEKAIONIHE B PaCTYLIUX
OMOJIOTHYECKNX CHUCTEMAaX W HaXOSAIIMeCs TMOJ KaTaTUTHUYEeCKHM BO3JCHCTBHEM JIUHAMHYECKUX
JNEKTPUUYECKUX TOJIEH, COMPOBOXKAAIOIINX aTOMHO-MOJIEKYJISIPHBIE TIPOLECCHI, KOTOPbIE UMEIOT MECTO
IIPU POCTE U PA3BUTUU STUX CUCTEM.
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1992-TlerpakoBuy I'eopruii HukoaaeBuu (1932-). Bpau-xupypr BbICIICH KBAITU(pHUKALUK, CTAPIIUiT
Hay4yHbld coTpymHuk Otnena Ouodusmdeckux mpodiaem Pycckoro ®wusmyeckoro OOmiecTsa,
neicTBUTENbHBIN WwieH Pycckoro @usnueckoro ObmecTsa (1992).

Puc. 2-1-6. [TerpakoBuu I'. H.

ABTOp OTKPBITUS "ABJICHHE TEHEPALUH JIIOOBIMU HKEJIE30COIEPKAIIMMH BEIIECTBAMU KHUBOU U
HEXXUBOU MPUPOABI (BKIOUYAs U IIEHTPAIBHOE JKeJIe3HOe apo 3eMiIH) - MeraBbicokodactoTHoro, MBU
(~ 671018 I'm) >MEKTPOMArHUTHOTO TIOJISL, UMEIOIIErO COIUTOHO-TOJIOrPaPHUECKYI0 JAUHAMHYECKYIO
(bpakTagbHYIO CTPYKTYPY KOJIOCCATbHON MHGOPMAIIMOHHON eMKOCTH U JoopoTHOCTH" (1992)

Co3narenp UKIA HAYYHBIX cTaTel B 00JacTu GU3UKH, OMOMU3NKU U (HU3HOJIOTUHN YeTIOBEKa U
JKMBOTHBIX: KJIETOYHAs OMOZHEPreTHKa, TEOPHs JbIXaHUs, siepHbIe PeaKIUHd B KHBOW KJeTKe,
€CTeCTBEHHBI M WCKYCCTBEHHBIH T'HIIOOMO3 YEIIOBEKa, OMOIHEPreTHYECKUE TIOJII U MOJICKYJIbI-
IIbE30KPUCTAIUIBI B KHBOM OpPraHU3Me, BpeMsi Kak ¢usndeckuii ¢akrop B Hoochepe 3emuu. Juriom
naypeara [Ipemun Pycckoro @uszuyeckoro O6mectsa Ne 4.

Puc. 2-1-7. 1-)KuBas knerka, 2-MUTOXOHAPUS, 3-TprO000pasHble CTPYKTYpbl MUTOXOHAPHH, B KOTOPBIX
IIPOUCXOAUT TEPMOSIEPHBIN XOJIOAHBIA CUHTE3.

W3BecTHO, YTO MPOTOHBI, "BRIOpACHIBAIOTCA" U3 MUTOXOHAPUN (TEPMHUH LIMPOKO HUCIIOJIB3YETCS
CHeLMaINCTaMH, B IPOCTPAHCTBO KIETKH (IIUTOIUIa3My). [IpoTOHBI IBUKYTCS B HEM OJHOHAIPABIIEHHO,
TO €CTh HUKOI'/Ia HE BO3BPAILIAIOTCS Ha3a/l, B OTINYHE OT OPOYHOBCKOTO JABUKEHUSI B KJIIETKE BCEX APYTUX
MOHOB. M NBMKYTCS OHU B IUTOILIa3ME€ C OTPOMHOM CKOPOCTBIO, IIPEBBIIIAONICH CKOPOCTh JABUKCHUS
JHOOBIX IPYTUX HOHOB BO MHOTO THICSY Pa3.

Ecin npoToHBI, 3TH 3apsKEHHBIE 3JIEMEHTAPHBIE YACTHUIIBI, IBUXKYTCS B IPOCTPAHCTBE KIIETKHU C
TaKOM OTPOMHOM CKOPOCTHIO M 'lleJIEHANpaBJiI€HHO", 3HAYUT, B KJIETKE €CTh KaKOW-TO MEXAHU3M HX
yckopeHusi. HeCOMHEHHO, MEXaHM3M YCKOpPEHUS HaXOAWTCA B MHUTOXOHAPHUHU, OTKyJa M3HAYAIBHO C
OTPOMHOI CKOpPOCThIO U "BbIOpachlBaloTCA" MPOTOHBI, HO BOT KaKOro OH Xapakrepa. Tspkémbie
3apsOKEHHBIE DJIEMEHTApHBIE YacTHULBI, MPOTOHBI, MOTYT YCKOPSTBCS TOJBKO B BBICOKOUACTOTHOM
MEPEMEHHOM JJIEKTPOMArHUTHOM TI0JI€ - B CHHXpo(dasoTpoHe, Hampumep. MTak, MonexynspHBbIi
CHUHXPO(A30TPOH B MUTOXOHJIPUH.

B3anMoneicTBys B KIETKE C sIpaMH aTOMOB-MMILEHEW, OH NEPENAeT UM IO YacTsAM - MyTEM
YIPYTUX CTOJKHOBEHUH MPUOOPETEHHYIO UM MPU YCKOPEHUH KMHETHYECKYIO SHEPIrHi0. A MOTepsB 3Ty
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DHEPrui0, B MTOTE 3aXBaTBIBACTCS SAPOM ONMKANINEro atoMa (HEyHmpyroe CTOJIKHOBEHHE) M BXOIHT
COCTaBHOM YacCThIO B ATO SIAPO. A 3TO U €CTh IMYTh K MPEBPAIICHUIO JIEMEHTOB. B OTBET HA MOJTYy4YEHHYIO
OpU YNPYyroM CTOJKHOBEHHUH C TMPOTOHOM JHEPIHI0, - W3 BO30YXKAEHHOTO sjipa aToOMa- MHIIECHU
BBIOPACHIBACTCS CBOM KBAHT SHEPTHMH, CBOMCTBEHHBIN JIUIIb SAPY 3TOr0 KOHKPETHOTO aTOMa, CO CBOEH
JUIMHOM M 4acTOTOM BOJHBI. Ecnu Takue B3aMMOJEUCTBUS MPOTOHOB IMIPOUCXOIAT CO MHOTUMU SIApaMuU
aTOMOB, COCTaBJISFOIIUX, HATIPUMED, KaKyI0-THO00 MOJIEKYJIY, TO MPOUCXOIUT BEIOPOC YK€ IIEION TPYIIITHI
TaKUX CHeNU(PUISCKUX KBAHTOB B OMPEICIEHHOM CIIEKTPE YacToT.

3axBaT MOTEPSBIIET0 KHWHETUYECKYIO SHEPryi0 MPOTOHA SAPOM aTOMa-MHUIIEHU HW3MEHSIET
aTOMHOE YHCJIO 3TOTO aTOMa, TO €CTh aTOM-"3axBaTyuK" CIIOCOOEH MPH 3TOM M3MEHATH CBOIO SACPHYIO
CTPYKTYpPY U CTaTh HE TOJHKO M30TOIOM JAHHOTO XMMHYECKOTO 3JIEMEHTa, HO M BOOOIIE, YIUThIBas
BO3MOXKHOCTh MHOTOKpPATHOrO '"3axBaTa" MPOTOHOB, 3aHATh HWHOE, YeM TPEXKJIe, MECTO B TaOJHIle
MenpeneeBa; u B pszie ClIydaeB - Jake He camoe Onmxkaiiiiee k nmpexxkaemy. [lo cymecTBy peub uaért o
SIIEPHOM CUHTE3€ B )KUBOM KIIETKE.

B >xuBOM KJI€TKE BO3ZHHKAET BUXPEBOE IEKTPOMArHuTHOE noJie. OHO yJIepKUBAECT IPOTOHBI KaK
OBl B CBOEH CETKE W pasroHsieT uX, yckopsierT. [lone 3To u3lydaroT, reHEpUPYIOT JIEKTPOHBI aTOMOB
skenesa. EcTh rpyniibl U3 4eThIpEX TaKMX aTOMOB. OHU HA3BIBAIOTCS Y CIEIIMAIMCTOB TaK: rembl. JKenes3o
B HUX JBYX-U Tpé€xBajeHTHO. 1 06e 3T hopmMbl 0OMEHUBAIOTCS SJIEKTPOHAMHU, MEPECKOKU KOTOPBIX U
MOpOXKAaoT Tosie. YacToTa ero HEBEpOATHO BeyMKka, Mo Bamed omneHke 1018 repu. OHa HamHOIO
MPEBOCXOIUT YACTOTY BUIUMOTO CBETA, MOPOKIAEMOTO OOBIYHO TOXKE IMEPECKOKAMH 3JIEKTPOHOB C
OJIHOI'O0 aTOMHOTI'O YPOBHSI Ha JIpYyTroOil.

F,,, = 6-10' 'y F*” m Fs*
Puc. 2-1-8. Ctpykrypa reneparopa.
B rpn6000pa3HbIX CTPYKTypax MUTOXOIHIPUNA HAXOMATCS IIUTOXPOMBI, B COCTaB KOTOPBIX BXOIAT 4
CBSI3aHHBIX MEXKIY COOOI aTOMOB XkeJie3a. ATOMBI XKeJie3a MEPEXOAIT U3 JIBYXBaJCHTHOTO COCTOSTHUS B
TPEXBAJIEHTHOE, W OTOT Tmepexox oOpatuM. B pe3ynmprare mNepexogoB D3JIEKTPOHOB CO3/aeTCS
BBICOKOYACTOTHOE AJIEKTPOMArHUTHOE TOJIE.

1992- TlerpakoBuy I".H. CBOOGOHBIE paiiKalbl POTUB aKCHOM: HOBAsi TUTIOTE3a O JbIXxaHuu. JKypHa
«Pycckast Mpicnby, 1992, Ne2, ¢.50-65.

1992-T1erpakosuu I'.H. buomosne 6e3 TaifH: KpUTHUECKUI pa300p TEOPHH KIECTOYHON OMODHEPTEeTHKH H
runotesa apropa. KypHan «Pycckast Mbicib», 1992. Ne2, c.66-71.

1992-bysnoB B.M. Ilerpakosud I'.H. Bockpecenckwuii [1.K. AyTonepmoriacTuka MEKpOYaCTHIIAMH TIPH
OOMIMPHBIX U TTyO00oKux oxxorax. JXKypHan «KPOM», 1992, Nel-12, c.42-44.

1992- TIlerpakoBuuy I'.H. fxoBenko A.D. CpepxcrenuduuecKue pacTHTEIbHBIE OHOCTUMYJIISTOPEI.
Kypuan «KPOM»y, 1992, Nol-12, c.45-47.

1993- IlerpakoBuu I'.H. EcTecTBeHHBII M MCKYCCTBEHHBI TMIIOOMO3 Yy YeJIOBEKA: HOBBIA B3TJISA HA
npobnemy. XKypnan «Pycckast Mpiciab», 1993, Nel-2, ¢.127-145.

1993-Tlerpakoruu I'.H. SInepHble peaknuu B )KUBOUM KJIETKE: HOBBIC MPEICTABICHHUSI O OMOIHEPTETHKE
KJIETKH B JIONIOJIHEHHE K onyOnukoBaHHBIM paHee. JKypHan «Pycckas Mpiciby, 1993, Ne3-12, ¢.66-73.
1993- Ilerpakosuu I.H. fAnepHast peaknus B xuBo# KieTke. AmbMaHax «@enomen», 1993, No3, ¢.8895.
1994- Tlerpaxosuy I'.H. buosneprernueckue nosst 1 MOJIEKYJIbI-Ib€30KPUCTAILIBI B Y)KUBOM OpTaHU3ME.
KypHan «BecTHUK HOBBIX MEIUIIMHCKHUX TeXHOJIOTHI». 1994, T.1, Ne2, ¢.29-31.

1996-I1erpakosuu I'. H. Tepmosia B kieTke-uy/10 kuBoi mpupoasl. Uyneca u npukiroueHus. 1996. Nel2.
c.6-9.

1996-I1erpakosuu I'.H. «Xomo1Hb1i TEpMOsI» B )KUBOH KieTke. KypHain « DNeKTpoAnHaMHUKa U TEXHUKA
CBY u KBY», 1996, 1.4, Ne2, c.147-148.

1996-Ilerpakosuu I'.H. Bpems kak ¢usnyeckuii ¢akrop B Hoochepe 3emmu. KypHan
«Onexrpoanaamuka u texanka CBY u KBU, 1996, 1.4, Ne2, ¢.202-204.

1996-I1erpakosuu I'.H. Tepmosin B kieTke-4y0 *kuBOM npupoasl. KypHan «Hyneca v MpUKIIOYSHUS»,
1996, Nel2, c.6-9.
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1998-IlerpakoBuu [.H. Snepnsiii peaktop-B xuBoi kieTke. Kypuan «Pecypcwl, Muadbopmarus,
Cuaoxenne, Konkypennus (PUCK)», 1998, Nel, c.64-71.

2003-ITerpakoBuu I'.H. buonone »uBoro opraansma. Hayka u npakruka. Xypraan « KPOM», 2003, Nel -
12, c¢.2-6.

2008- IlerpakoBuu ['.H. Taiinbl Qusnueckoro Owornonss W 3eMHOro taroreHus. KypHan Pycckoit
®usnueckoit Meiciu, 2008, Nel-12. ¢. 56-77.+

2009- IlerpakoBuu I'.H. buonose 6e3 Taitn (COOpHHUK Hay4dHBIX pa0boT). M., «O0mecTBeHHAs MOJIb3ay,
2009 // Dunuknoneauss Pycckoit Meiciu, Tom 10. 153c.+ http://rusphysics.ru/filessERM%2010.pdf
Tepmosin B KiteTKe-4y 10 kuBoi mpupobl. C.5-18.

Snepubie peakuuu B xuBo kietke. C.19-44. 2009-ITerpakoBuy I'.H. buonone 6e3 Taitn. M. «O6mas
noib3ay, 2009. «K9PMy. T.10. XKPOXO T1.81. Boimyck 3.

2011- Ilerpaxosuu I'.H. IIpomonbubie BomHbl U 3eMHOE TsAroteHue. KPOM. 2011. Nel-12. ¢.79-91.

2013-Kapabanos B. PyxoBoautens mpoekra.

Caxno Tamapa Kypamos Buxrop.

CeHcallMOHHOE 3asBJICHUE COBPEMEHHBIX YYEHBIX O TOM, TPAHCMYTAlUs BEILECTB U HJIEMEHTOB
BO3MOYKHA U MOXKET ObITh 00OCHOBaHA C HAYYHOUN TOUKH 3peHUs. Takoe OTKPBITHE CACIIAN POCCUMCKUE
yuenble T.Caxno m B.Kypamos. Heckonbko ngHel Ha3al pyKOBOIMTENb 3TOIO HAYYHOIO IIPOEKTA
B.KapabanoB Ha npecc-koHdpepennmu B LlIBeitapun 3asBui OyKBaJIbHO CIIEIyIOLIEe:

"VBa)kaemble, TOCIOJia U JJaMbl, CETOJIHS 3/1eCh, B JKeHeBe, MpeAcTaBiIsIeTcs IUPOKOH myOIuKe
OTKPBITHE U TEXHOJIOTHS, UMEIoIIast 0€3 BCSIKOTO IMpeyBETMUEHHs d1oXanbHoe 3HaueHue. CyTh OTKPBITHS
U TEXHOJIOTUU COCTOUT B TOM, YTO CO3/]aH IIPOMBIIIJIEHHO IPUMEHUMBIH c110c0o0 npeodpazoBaHMst OJHUX
XUMHUYECKHUX 3JIEMEHTOB B JPYIH€ AJIEMEHThl U UX M30TONbI. MBI IpencTaBiIsieM TpaHCMyTaluio 0e3
SJIEpPHBIX PEAKTOPOB, O€3 TAKEION BOJBI M APYTUX IMOJAOOHBIX BELEH, KOTOphle IPUMEHSIOT CETOIHS JUIs
TpaHCMYTAIH 3JIEMEHTOB.

Msbl npezacraBisieM TPaHCMYTALMI0 XUMHUYECKUX 3JIEMEHTOB U HM30TONOB OMOXMMHYECKHUM
METOJIOM. DKOHOMMUYECKOE U LIMBUIN3ALMOHHOE 3HAUEHUE ITOT0 OTKPBITHUS U TEXHOJIOTUHU €11€ TOJIbKO
IOpeACTOUT OLeHUTh. [lo cyTH, JaHHBIM H300peTeHueM, TouHee OyJeT cKas3aTb -peBOJIOLMEH, -
OTKPBIBACTCSI HOBAsl 3pa B TEXHOJIOTHMAX 4YesloBeuecTBa. HecMOTps Ha BCIHO HEBEPOSTHOCTH JTO -
CBEpUIMBIIUICS (aKT.

ABTOPBI 3TOT0 OTKPBITHS U TEXHOJIOTUH -BbIAAIOIINECS PyCCKUE YueHble-XUMUKHN Tamapa CaxHo
u Buxrtop Kypames. OTO -ydeHbIEe-TEOPETUKM M YUYEHBIC-TIPAKTHKH, IPEICTaBUTENIN IUHACTHU
UCCIIeIoBaTeNei, COBMECTHBIMU YCHJIMSIMH OTKpBIBIIME ATOT Croco0 MpeoOpa3oBaHUS XUMHUYECKHX
3JIEMEHTOB. UelnoBEYEeCTBO B JIMIIE aBTOPOB OTKPBLIO 3TOT CHOCOO TpaHCMYTallMUd MaTEpUU, KOTOPBII
U3MEHUT O0JIMK COBPEMEHHOI'O MHpa, BO3MOKHO TaK, KaKk €ro U3MEHUIJIO IPUMEHEHHUE JIEKTPUIECTBa, a
BO3MOYKHO U TTTyOKe.

Pe3ynbpTaTel 3TONH pEBOMIOIMM NOBJIHAIOT HA DHEPreTHKY, MEIULHUHY, MPOMBIIUIEHHOCTb U
BO3MOXKHO IIOCIIY>KAaT CO3JIJaHUIO HOBBIX OTpAcieil MPOMBINIJIEHHOCTH. JTO OyJIeT MMETh OTPOMHBII
rymaHuTapHbiil 3gdexr. Camoe riaaBHOE -3TO YK€ TOTOBBIM NMPOMBINUIEHHBIH CHOCO0, ¢ MOMOILBIO
KOTOPOT0 Yepe3 HECKOJIBKO MECSIIEB MOKHO MOIYUYUTh IPOMBIIUIEHHYIO IPOAYKIIHIO".

A BOT Kak NPOKOMMEHTHPOBAJ 3TO OTKPBITHE OJWH M3 €r0 aBTOPOB -POCCHHMCKHMI Y4YEHBIN
B.Kypamos: "Ilamel u rTocmoma, ¢ Hadanma 1990-x romoB MBI Haudaaud 3aHUMAThCS Pa3pabOTKOM
TE€XHOJIOTMH TPAHCMYTallMM XMMHUYECKUX 3JEMEHTOB. llepBble pe3ynabTaTsl Mbl MOJIy4YHiau eme B 1998
roxy. OcHoBHas paboTa UCCIIEJOBaHMSI U COTHSI YAQUHBIX SKCIEPUMEHTOB ObUIH CZeNIaHbl HAMU OCEHBIO
2013 roga. Jlanee Mbl 3aHUMAJIMCh TATEHTOBAHUEM PaOOTHI U 110 MOHATHBIM IPUYMHAM HE MTyOJIMKOBAIU
CBOM pe3yJIbTaThl 10 BbIX0/a nareHTa. [latenTHBIM mpropuTeT noisydeH Hamu 15 mas 2014 roga. Cam
naTeHT Bbiien 25 asrycra 2015 rona.

[Tepeiinem k mpoueccy.

1- IlepBBIM KOMIIOHEHTOM MpoOIIECCa SBISAETCS PyAa U SACPHBIE OTXO/BI.

2- BTopbiM KOMITIOHEHTOM TIpoILecca SIBISIFOTCS METaJLJIbl IEPEMEHHON BaJIEHTHOCTH. JTO BaHaIUH,
XpOM, Maprasell, >kejae30, HUKeJb, CBUHELl, IMHK, KoOanbT. ['oauTcs mr000i M3 mepeunciieHHbIX, HO
OOBIYHO MBI UCITIOJIB3YEM JKEJIe30 KaK CaMbIii HEJIOPOTOM DJIEMEHT.
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http://rusphysics.ru/files/ERM%2010.pdf

3- Tperunii KOMIOHEHT U GaKTOP NMpoLecca 3TO -0aAKTEePHH.

OOBIYHO MBI HCIONB3YEM JKEJIe30 M CEPOOKUCISIOImME BHIBI Oakrepuil. [nmaBHOe, uX
COOTBETCTBUE HEKHM KpUTEpHUsIM. A HUMEHHO: OakTepuu pabOTaOT MO MeTalslaM, BBIIEPKUBAIOT
paauanuio, aganTUPOBaHbl K CHJIBHOM COJIGHOCTH pacTBopa. Jlanmee TEXHOJOTUA: pyla WU siIepHbIE
oTX0lbl -0e3 pa3Hulpl, 00paldaThIBalOTCS OaKTepUsSIMU B MPUCYTCTBUU DIIEMEHTOB IEPEMEHHOU
BaJICHTHOCTH B JIF000# 3aKPBITOM EMKOCTH.

[Ipouiecc TpaHCMyTallMM HAaYMHAETCS Cpa3y M MOCTAAUNHO MAET 2-3 HEEeNH IO HYKHBIX HaM
anemeHToB. Ho Oyaer mpoioimkatbes W jajee 10 CTaOMIIBHBIX AJIEMEHTOB, €CIIM €r0 BOBpPEMS HE
OCTaHOBUThb. MBI OCTaHABJIMBAEM IPOLIECC HA ONPEAECICHHON CTauu, MOIYTHO BBIIENAS HYKHbIE HAM
DJICMCHTHI 110 q)aKTy UxX nosgsieHud. B anejioM, npouecc OomnucaH B HAIICM ITAaTCHTC. ITo moHATHEIM
MIPUYMHAM, HEKOTOPBIE JI€TaIu OITyLIEHBI."
http://michael101063.livejoumal.com/535111.html

[TosiBneHue xene30-MapraHeBbIX KOHKPEIH (MEIKuX mapooOpa3HbIX CKOIUIEHUH MUHEPAJIOB) Ha AHE
MOpei M OKEaHOB BO3MOXKHO O053aHO IPEBPAIICHUIO MapraHiia B JKeJe30 B OaKTepUAIbHOW cpere
JIOHHOT'O WJIa.

bakupoB Anexcanp. )KuBble aXUMHKH.
http://www.manwb.ru/articles/science/natural science/live alchemists
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I'naa 3. Pa3quyHble cnoco0bl YCKOPEHHSI PaJHOAKTHBHOIO
pacmaja.

3.1 Pa3zauunble c1oco0bl YCKOpEeHUus paIu0aKTUBHOI'O paciaaa.

K Hu3KOSHEpreTH4eckuM SAEPHBIM pEaklUUsIM MOKHO OTHECTH M HEKOTOpbIE MPOLECCHI,
YCKOPSIIOILIME CIIOHTAaHHBIC SIIEPHBIC MPEBPAILCHUS PATUOAKTUBHBIX 3JIEMEHTOB. HHTepecHbIe
pe3yibTaThl B 3TOM obOsactu nonyuwid B MHctuTyTe o6mei ¢dusuku um. A. M. Ilpoxopoa PAH B
naboparopuu, BO3MIIABISIEMOM JTOKTOPOM (U3MKO-MATEeMAaTUYECKUX Hayk [‘eopruem AlipaToBUYeM
[[TadeeBbiM. YueHBIE OTKPBUIM YIUBHUTEIbHBIH 3(dekT: anbda-pacnan ypana-238 yckopsuics IO
JNEHCTBUEM JIa3ePHOTO M3JIYYCHHUS C OTHOCUTEIHLHO HEOOJBINONW MUKOBOW MHTEHCUBHOCTHIO 1012-1013
Bt/em2.
2011-Cumakun A.B., llladees . A., Biusaue nazepHoro o0aydeHUs] HAHOYACTHIL B BOJIHBIX PacTBOpax
COJIM ypaHa Ha aKTUBHOCTh HYKIUA0B. «KBaHTOBAs anekTponuka», 2011, 41, 7, 614-618.

Puc. 3-1-1. Mukpodotorpadus HaHOUACTHI] 30J10Ta, TOTYUYEHHBIX MPU OOITYUEHHUHU Ja3€pOM 30JI0TON
MUIIIEHU B BOAHOM pacTBope conu 1e3us-137 (axcnepument 2011 rona).

BoT kak BBINIAAENT SKCIEpUMEHT. B KioBeTy ¢ BOAHBIM pactBopoM cosm ypana UO2CI2 ¢
KOHIIEHTpauueil 5-35 Mr/mi mnoMemand MUIIEHb M3 30J10Ta, KOTOPYIO O0OJIydalnu Ja3epHbIMU
UMITYJIbCAMU C IJIUHON BOJIHBI 532 HaHOMETpa, JJIUTENbHOCTHIO 150 MMKOCEKYH/1, 4aCTOTOW OBTOPEHHUS
] xwiorepyy B TeueHuMEe OJHOro vaca. [Ipm Takux yCIOBHAX NOBEPXHOCTh MHUIIEHH YacTHUYHO
pacruiaBisieTcsi, a >KMJKOCTb, KOHTAaKTHUpYIOIlas C HeH, MIHOBEHHO BcKumaeT. JlaBieHue mnapoB
pa3OpBI3TUBAET HAHOPa3MEpHbIE KaNeJIbKH 30J10Ta ¢ MOBEPXHOCTH MUIIEHU B OKPY’KAIOLIYIO KHJIKOCTb,
I7Ie OHM OXJIAXJAIOTCSI M TPEBpAlllalOTCs B TBEpAble HAHOYACTUIIBI C XapakTepHbIM pa3mepom 10
HaHoMeTpoB. Takoi nporecc Ha3bIBAOT JIA3EPHOH a0JISALMEH B )KUKOCTH U IIUPOKO UCTIOIB3YIOT, KOT1a
TpeOyeTcsi MPUTOTOBUTH KOJUIOUAHBIE PACTBOPHI HAHOYACTHUI PA3IMYHBIX METAJJIOB.

B skcnepumenrax Illadeesa 3a onuH yac 06ayyeHHs 3010TOM MHIIEHH oOpa3oBbiBajock 1015
HaHoyacTHll 30i0Ta B 1 cM3 pactBopa. Ontuuyeckne CBONCTBA TaKUX HAHOYACTHUI] PaJUKAIbHO
OTJIMYAIOTCSI OT CBOMCTB MAaCCHBHOM 30JIOTOW IIJIACTMHKH: OHU HE OTPa)KaroT CBET, a MOIVIOIIAIOT €ro,
pUYeM DIIEKTPOMArHUTHOE IOJIE CBETOBOM BOJHBI BOJHM3M HAHOYACTHUI] MOXKET ycuiauBaThes B 100-10
000 pa3 u gocTUraTh BHyTPUATOMHBIX BETUYHH!

SAnpa ypaHa u mpoAyKTOB €ro pacrnaia (TOpui, NMPOTaKTUHUI), OKa3aBIIHMECs BOJIM3H 3TUX
HAHOYACTHII, MOABEPTaJINCh BO3JIEHCTBUI0O MHOTOKPAaTHO YCWJIEHHBIX Ja3€PHBIX 3JEKTPOMArHUTHBIX
nosieli. B pe3ynbrare 3aMeTHO M3MEHWJIACh MX PaJMOaKTUBHOCTh. B 4acTHOCTH, raMMa-aKTUBHOCTb
Topusi-234 yBenuuunach B Ba pasa. (I'aMMa-akTHBHOCTH 00pa3IOB J0 M MOCIE JIA3ePHOr0 00IyUeHHS
U3MEPSUIM  TMOJIyIIPOBOJHUKOBBIM TaMMa-crekTpoMeTpoM.) Ilockonbky Topuii-234 BO3HHMKaeT B

58



pesynbrare anbga-pacnaga ypaHa-238, yBEeIMYEHHE €ro I'aMMa-aKTHUBHOCTH CBUJIETENILCTBYET 00
YCKOpEeHHHU aiba-pacnazga 3Toro uszorona ypaHa. OTMETHM, YTO TaMMa-aKTHBHOCTb ypaHa-235 He
BO3poOCIa.

VYuensie uz3 NO® PAH oOHapyxuiu, 4To Jla3epHOE H3ITyUYCHHE MOXKET YCKOPSATh HE TOJBKO
anb(a-pacna, Ho 1 6eTa-pacnana paguoakTUBHOro n3ortomna 137CS — 0HOro u3 riaBHbIX KOMIIOHEHTOB
PaZMOaKTUBHBIX BEIOPOCOB M OTXOJI0B. B CBOMX AKCIEpUMEHTaX OHU MCIOJIH30BAIH 3€JICHBIN Jla3ep Ha
napax Meau, padoTaIIUi B UMIYJIbCHO-TIEPUOIUYECKOM PEXUME C JUITUTENBHOCThIO UMITyJbca 15
HAHOCEKYH/I, YaCTOTOH MOBTOPEHUSI UMITYJIHCOB 15 KHIIOrepi ¥ MUKOBOM HHTEHCUBHOCTHIO 109 B1/cm2.
JlazepHoe wu3JIydeHHE BO3JEHCTBOBAIO Ha 30JI0TYIO MHILIEHb, MOMEIIEHHYI0 B KIOBETY C BOJHBIM
pactBopoMm comu 137CS, conepkaHue KOTOPOro B pacTBOpe 00BEMOM 2 MIJI COCTAaBISLIO mpuMepHO 20
MUKOTPaMM.

Uepes nBa yaca 00IydeHHs] MUILIEHHU UCCIIEA0BATENH 3a(pUKCUPOBAIIH, YTO B KIOBETE 00pa3oBacs
KOJUTOMIHBIM pacTBOp ¢ HaHOYAacTULIaMU 30510Ta pazmepom 30 M (puc. 4), a raMMa- aKTUBHOCTb 11€3Usi-
137 (u, cnenoBarenbHO, €r0 KOHIICHTPALMs B pacTBOpe) yMeHblmiach Ha 75%. Ilepuosa nmonypacnana
ue3us-137 cocrasnsietr okoso 30 neT. 3HauuT, TAKOE€ YMEHbIIIEHNE aKTUBHOCTH, KaKoe ObLIO IOJYyYEHO B
JIByX4aCOBOM JKCIIEPUMEHTE, JTOJKHO MPOMCXOIUTh B €CTECTBEHHBIX YCJOBUSAX MpUMeEpHO 3a 60 mer.
[TonenuB 60 nmet Ha aBa 4Yaca, MOJXYYHM, YTO B TEUYEHHE JIA3€PHOTO BO3ACUCTBUS CKOPOCTH pacraja
yBenuuuiach npumepHo B 260 000 pa3. Takoe ruranTckoe Bo3pacTaHue cKopoctu Oera-pacraja JoJKHO
ObUIO OBl TPEBpPATUTh KIOBETY C PAcTBOPOM IL€3Msl B MOIIHEWIIWI HMCTOYHUK TraMMma-u3IydyeHus,
COIMPOBOXKIAIOIIET0 OOBIYHBIA OeTa-pacnag me3usi-137. OmHako B JCHCTBUTEIBHOCTH 3TOTO HE
OPOUCXOAUT. PanuanvoHHblE W3MEpEHUs II0Ka3ald, 4YTO raMMa-akKTUBHOCTb pacTBOpa COJIH HE
yeenuumBaetcs (E. V. Barmina, A. V. Simakin, G. A. Shafeev, Laser-induced caesium-137 decay.
Quantum Electronics, 2014, 44,8, 791-792).

OTOT (haKT TOBOPUT O TOM, YTO IpPH JIA3E€PHOM BO3JCHCTBUU pacman ne3us-137 uaer He 1o
HanOosee BeposiTHoMy (94,6%) B HOPMaIbHBIX YCIOBHUSX CIEHAPHIO C W3JTyYCHHEM raMMa-KBaHTa C
sHepruei 662 ksB, a mo mpyromy — 0Oe3bI3IydareabHOMY. DTO, MPEIANOI0KUTENBHO, TIpsMoii OeTa-
pacman ¢ oOpa3zoBaHueM sipa crabuibHOro u3ortona 137Ba, KOTOphIA B HOPMANbHBIX YCIOBHSX
peaymzyercs ToabKo B 5,4% ciydaes.+

[ToueMy mPOUCXOIUT TaKOE MepepacipeesieHne BEpOsSTHOCTEH B peakuu OeTa-pacnajia 1e3us
— TOKa HesicHO. TeM He MeHee MMEIOTCs IPyrue He3aBUCHMBIE HCCIIEIOBAHUS, TTOITBEPKIAIOIIHE, YTO
YCKOpEHHas J1e3aKTUBALuUs 11e31si-137 BO3MOXKHA J1aXKe B )KUBBIX CHCTEMaX.

3.2 Ilpouecc paAoAKTUBHOIO PacNaga KaK 1eTeKTOP He3JIeKTPOMArHMTHOTO U3/TyYeHHs.

PaguoakTBHOrO pacnaga B KauecTBE JIETEKTOpAa HEJJIEKTPOMArHUTHOTO — W3IIy4YEHUs
UCTIONB3YeTCs Ul PA3JIMYHbIX UCCIIEIOBAHUI:
-JIETEKLMsl OMOU3ITy4YeHHUs IKCTPACEHCOB,
-JIETEKLUS U3JTyUYEHUs Pa3InYHbIX T€HEPATOPOB,
-ACTCKI WA U3TYYCHUA U3 KOCMOCA.

HpOBO)II/IJ'II/ICI) HCCIICAOBaHUA II0 BJIMAHUIO TOPCHOHHOI'O IIOJIA Ha HNPOHECC PaaruOaKTHBHOTO
paciana. (DI/IKCI/IPOBaHOCB HU3MECPCHUEC CKOPOCTH paJUOAKTUBHOI'O pacriaaa.

3.2.1 Bo3aeiicTBHe pa3jJMYHbIX H3JIYYeHUIl HA paJHOAKTUBHBIN pacnaj.

1997- Baypos IO.A. A ectb nu HeliTpuHo? Pusnueckas Mbeicab Poccun, 1997. No2/3. ¢.126-134.
2000-baypor HO.A. Co6ones HO.I'. Kymuupyk B.®. u jap. DKcrnepuMeHTABHBIC HCCICIOBAHUS
U3MEHCHHUI B CKOPOCTH OeTa-pacrajia paJnoaKTHBHBIX 3JieMeHTOB. du3nueckas Mbiciab Poccuu, 2000.
Nel. c.1-7.

1998- JImutpueBckuii U.M. /IluHamudeckne KojieOaHUs MIIOTHOCTH MOTOKA PETMKTOBOTO M3ITyYCHUS
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KaK BO3MOXKHBIH HCTOYHHK KOCMO(MM3MYECKUX (IIYKTyallMid pPagHOaKTUBHOCTH W APYTHX (H3HKO-
XUMHUYECKHX M OMOJIOrHyecKkux mnpouecco. buodusuka. 1998. 1.43. ¢.926.

2002-Ps6oB FO.B. u gap. O cTaOWIBHOCTH PErHCTPAlMU TaMMa-H3JIy4eHUS IPH JTUTSIHHOM
uHTeHCcuBHOM m3nydeHuu. [Ipenpuntr UAN-1079/2002, M. 2002, 19 c.

Menbauk Urops AnaronbeBud, ToMck.

Uccnenosanus 1.A.MenbHrka u3 ToMcka CBUIETENIBCTBYIOT O TOM, YTO BpaIlarollleecs TeJO BIUIET Ha
WHTEHCUBHOCTH pacliaja paAHoaKTUBHBIX 3JIEMEHTOB. B X0/1€ SKcIieprMeHTa u3Mepsuiach MHTETpaIbHAS
IUIOINAb [THKa TaMMa-u3JIydeHHs pa3indHbiXx paguonykiuaos (137Cs, 60Co, 239Pu, 241Am, 198Au,
65Zn). MenbHUKOM OBUIM TPOBEACHBI JOBOJILHO TIIATEJIbHBIC HCCICAOBAHHUS IO BIIUSHUIO
JNIEKTPOMArHUTHBIX IOMEX OT paboThl JBUTATENs, W BBIJACICH BKJIaJ HEIJIEKTPOMArHUTHOM
COCTABJISIOLIEH.

Pesynbrarel mokasanu, 4to B ciydae ¢ 60C0 (GeTa-pacman) BpalieHUe T psAIoOM ¢ o0pasioM
CHI)KaeT MHTCHCHBHOCTh pacliaja, a TaKXKe pacHieruisieT (opMy THCTOIpaMMbl MHTCHCHBHOCTH Ha
IBYTropOyro U TpEXTropOyIo -B 3aBUCUMOCTH OT PAcCTOSHUS 10 Bpamaroiiero teia. s ansda-pacnana
(MITyTOHUH M aMEPUIIHIA ) TOTyYHIIach CIEAYIONIast KapTHHA: MHTEHCUBHOCTH IHKa 241Am yMmeHbIIanacse,
a 239Pu yBenuumBanace. Brnuser Ha BennmuuHy 3¢dekra Takke CKOPOCTh U HAIlPaBJICHUE BPAICHHUS.
[Mocne ocranoBku BpamieHust dPEGEKT HEKOTOpOE BpeMsi OCTAaETCS - YK€ 3HAKOMBIH HaM IPQeKT
MeTacTaOMIbHOCTU. BbTO MOKa3aHo, YTO ATO BIMUSHUE HE AJIEKTPOMArHUTHO MO CBOEW MPUPOJIE, U UTO
Ha 3TOT (P PEKT BIHUSIOT TaKKe OJIM3KO PACTIONOKEHHBIC HEBPAIAIONIHECS PEAMETEHI.

Ho HanGonee opurnHaibHBIMU OKa3alHCh PE3yJIbTAThl, OMyuYeHHbIE MEeNbHUKOM Ha o0pa3nax
198Au. /Ia oOpa3iia ObUTH 00JTyYEHBI OJHAM M TEM K€ HCTOYHUKOM HEHTPOHOB (B SIEPHOM PEaKTOPE).
3areM o5Tu oOpa3ubsl ObIM pasgeneHbl. OauH obOpasen (pabouwii) moaBeprajics BO3AECHCTBHUIO
BPAINAIOIIETOCs Tella, BTOPOU OBLI KOHTPOJIBHBIM, H TAaKOMY BO3JCHCTBHIO HE MOJBEPrajcs, Oymaydu
yAan€HHBIM OT MEPBOT0. BHIMOIHAIOCH OJHOBpEMEHHOE U3MEPEHHE NHTEHCUBHOCTHU paciiaja B 000ux
oOpasiiax, aHaJIM3upOBaTIaCh KOPPEIIUU paclaja B HUX. Pe3ylnbTaT yIWBUTENCH: NMPU yBEIWYCHUH
BPEMEHHM BO3JCHCTBHS BpallaloIIErocs Tela Ha pabouuii oOpaszeln Koppensius pacmaga Mexay
obpasmamu yBenuuuBaiack a0 0,66, a GaykTyanuu pacraga KOHTPOJIBHOTO o0pasiia CyIIeCTBEHHO
CHUBUJIIUCH.

"YTO HHTEPECHO, IKCIIOHEHIINATIFHOE 3HAYCHHE TUCTIEPCUU TIEPBOTO [KOHTPOJILHOTO| oOpasiia oT
TEOpeTUIeCKoro 3HadeHus otunyaercs Ha 10,8%, a 1iig Broporo [padouero] oOpasia oTiMYue 3HAaUCHUS
Menbie 1%. Takum 00pa3om, ymeHbIIeHHE (IYKTyalldud pachaja HM30Toma 30J0Ta B KOHTPOJIBHOM
oOpa3iie, Mo Bcel BUAMMOCTH, CBSI3aHO ¢ MH(DPOPMAIIMOHHON 3aBUCHMOCTBIO CO BTOPBIM 00pa3iioM, Ha
KOTOpPBIN B JTaHHBI MOMEHT IIPOU3BOIUTCS BO3/IeHCTBUE."

"CTaTUCTUYECKHI aHAINU3 Pe3yJbTaTOB, MOMYUYEHHBIX MPH U3MEPEHUHN U30TOMA 30JI0Ta, BHISIBUII
KOPPEJSIIINIO HE3aBUCUMBIX U3MEPEHUHN U 3HAYUTEILHOES YMEHBIIICHHE (MIIYKTyaIlly TUTOIIA M TIHKA JJIsT
KOHTpOJIbHOTO oOpasma. [lo Bcell BUAUMOCTH, JaHHOE SIBJICHHE CBS3aHO C A(PQPEeKTOM KBAHTOBOM
HeJIOKabHOCTH. Ecii paccMaTpuBaTh sSapa H30TOMA 30JI0Ta KaK KBAHTOBBIC CHCTEMBbI, HAXOUBIIIHECS BO
B3aMMOJICHCTBUH APYT C APYyrom (T.e. B 3allyTaHHOM COCTOSIHMHM) Ha aTOMapHO-SJ€PHOM YpOBHE B
KpUCTAJJIaX COJIM, JTUOO B €r0 pacTBOpPE, TO M3MEHEHUE COCTOSHHUS OJIHOM M3 CHCTEM MIHOBEHHO
MPOSIBUTCS COOTBETCTBYIOMIMM 00pa3oM B Jpyroid cucteme. B 3ToM ciydae '"momymupyembie"
GIyKTyanuu BakyyMa, BO3JCHCTBYIOIIME Ha COCTOSIHMEC KBAaHTOBOW CHCTEMBI Sijpa aTOMa BTOPOTO
o0pas3iia, BBI3BIBAIOT KOPPEISAILMI0O CKOPOCTH pacmaga KOHTposbHOro obpasia. CoOTBETCTBEHHO,
JUCTICPCUST aKTUBHOTO sjIpa Takke MeHsercs. [lociie OTKIIFOUeHUs BO3JCHCTBHS (CTATUYHBIN PEXUM
U3MEpPEHHs] B JPYroM TOMEIICHHH, B OTCYTCTBHE KaKMX-THOO BPAIIAIOIIMXCS OOBEKTOB), AUCIIEPCHS
BO3BpalIaETC B UCXOIHOE COCTOSHUE."

2004- MenbaukoM U. A. MPOBCACHBI MHOTOUYUCIICHHBIC S9KCIICPUMCHTBI 110 JUCTAHIIUOHHOMY BJIMSTHHUIO
BpalCcHHU )XUJAKOCTHU Ha MapaMETPhI paIHOaKTUBHOCTH, a TAKXKC Ha CBOICTBa IOJIYITPOBOAHHUKOB.

2007- U.A.Menpauk. OTKIMK paJMOAaKTHBHOTO pacmaja Ha JAWCTAaHIMOHHOE BO3JCHCTBHE
Bparatonuxcs 00bektToB // KBantoBas Marus, Tom 4, Beim. 3, 2007, ctp. 3132-3146.
(http://quantmagic.narod.ru/volumes/VOL 432007/p3132.pdf
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2008- U.A.MenpHauk. OOHapy)KeHHUE KOPPEISAIUNA CKOPOCTH pacliaja paauOaKTUBHBIX SJIEMEHTOB B
OTIBITaX C BpalIaromieics >kuakocTrio // KBanroBas Marusi, Tom 5, Beim. 3, 2008, ctp. 3123-3130.
(http://quantmagic.narod.ru/volumes/VOL532008/p3123.pdf

2009- Menpauk M.A. Bparienne-MCTOYHUK HEIJIEKTPOMArHUTHOTO BO3/CHCTBHS HAa HEPAaBHOBECHBIC
3apsi/ibl TIOJTYIIPOBOIHUKA U PAIMOAKTUBHEINA pacnal. MexayHapoaHas HaydyHas KOoH(pepeHIus. XocTa.
Couu. 25-29 aBrycra 2009.

1988-JlyneB B.H., Tomck.

BinsiHue Bpamarommxcs Tea Ha paguoOaKTUBHBIN pacmaa. DKCIEPUMEHTHI, IPOBOAMBILNECS TPYIIION
uccnenonarener ¢ 1988 mo 1993 rox B ToOMCKOM TMOJUTEXHHUYECKOM YHHUBepcutere. B
HETOCPEACTBEHHON OIM30CTH OT OBICTPO BPALIAIOIIETOCs Tea (MCIOJIb30BAJICS THPOMOTOP) Y CUETUHKA
['efirepa uckaxaercs Qopma TUCTOrpaMMBbl pacnpeaeneHus ckopoctu cuéra. IlyaccoHoBckoe
pacrpenenenue pacuiensieTcs Ha IByrop0oe, Ha MecTe muKa o0paszyeTcs pe3KHii MpoBaj, U ATOT d3PPEeKT
COXpaHseTCsA HEKOTOPOE BpeMsl I10CIIe OCTAHOBKU rUpoMoTopa (3P HEKT METacTaOMIIBHOCTH).

[Ipn 3aMeHe naTuMka Ha CUUHTWUISLMOHHBIM Ha OCHOBE HOAMCTOrO HAaTpus ObUIM IPOBENEHBI
U3MEpPEHUs] NHTEHCUBHOCTH cuéta (pabota "OOHapyxkeHue 3¢ddexra Bo3aeHCTBUSA CIIUH-TOPCHOHHOTO
1oJii MAaxOBHMKa THUPOMOTOpPA Ha IOKAa3aHUs CLUUHTUUIALIMOHHOIO JIETEKTOpa HOHU3HUPYIOIIEro
u3aydeHus" TeX JKe aBTOpoB). Pe3ynbTaT: NpH BpalleHUHd MaxoBHKa CpE/HSAsS HHTEHCHBHOCTh
CUMHTWUISIMA CHIDKAaeTcs Ha BeNUUMHY mopsaka 1%, wu  Takke HaOmomaercs d3ddexr
MeTacTaOUIbHOCTH. ODKCIIEPUMEHTHI I1OKa3bIBAIOT, YTO BO3JEHCTBME OT BpaLIAlOIIErocs Tejla He
DKPaHUPYETCS MHOTOCIOWHBIM ANTIOMUHUEBBIM SKPAHOM. TakkKe aBTOPhI OOHAPYKHIIM CIIEAYIOIINI
3¢ ¢eKT: npu MOMELIEHUH THPOMOTOpa B KOPIyC U3 (eppOMarHeTMKa YyBCTBUTEIBHOCTh JAaTUMKA K
TOPCHOHHBIM 3¢ ekram Bo3poca.

[lpuBeny BbBIBOABI aBTOPOB U3  paboThl  "BO3MOXHOCTH  NOBBINIEHUS  YYBCTBUTEJIBHOCTH
CUMHTWUISILIMOHHOTO J€TEKTOpa MOHU3UPYIOIEro U3IYyYEHHUs] K TOPCUOHHBIM nossiM": "a) 'mpomoTop,
paboTarouiii B HOMMHAIBHOM pEeXHME, 00JIaaeT TOPCUOHHBIM IOJIeM (T0JIEM KPYYeHHs1), KOTOpoe
BO3zelicTByeT Ha natyuk paaunomerpa PCII-101 M ckBo3p MeTayuimueckue 3a3eMIEHHBIC SKPaHbl, B TOM
yucie (peppoOMarHUTHBIC, U BBI3BIBAET CHWKEHHE cpellHeapu(METUUECKOro TIOKa3aHui pajuoMeTpa Ha
HECKOJIbKO ITPOLIEHTOB;

6) IlpumeHeHuE IOMOJHUTENBHBIX 3KPAHOB MOXET CIYKUThb METOJOM 3HAYUTEIHHOTO IOBBILICHUS
yyBcTBUTENbHOCTU paguomerpa PCII-101 M k TopcrOHHBIM NOJISAM;

B) MaxoBHMK r'HpoMOTOpa, BpalalOIIUNCS 10 MHEPLMHU, KaK U MaxOBUK IMPOMOTOPA, pabOTArOIEro B
HOMMHAJIBHOM pEXHUME, Takke 00JaJaeT TOPCUOHHBIM IOJIEM M BbI3bIBAET AHAJIOTUYHOE CHUKEHHE
NIOKa3aHUM paJuoOMETpa;

r) OcTaHOBIEHHBIH MaxOBUK 00Ja/aeT OCTaTOYHBIM ((PAaHTOMHBIM) TOPCHOHHBIM TOJIEM, BO3JCHCTBHUE
KOTOpOT0 Ha JaT4UK paiuOMETPa NPOAOHKAETCS, HO YMEHBILIAETCS BO BpEMEHU;

n) Ilpu ynaneHun oCTaHOBIEHHOIO MaXOBUKA OT JIaTYMKA CpeHEe apu(PMeTUIECKOe OTCUETOB HE Cpasy
BO3BPALIAETCS K CpeIHEMY apUPMETHIECKOMY OTCUETOB (POHA. DTO CBUJETENBCTBYET O TOM, YTO JATUYUK
paaroMeTpa 06s1azjaeT MaMsIThio O BO3AEHCTBUY HAa HETO TOPCUOHHBIX MoJeil. OIHaKO 3Ta HaMsTh OBICTPO
CIasiaeT BO BPEMEHU."
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Puc. 3-2-1. T'ucrorpamma ¢ona (a), rucrorpamMmma Bo3aeicTBus (0), rUCTOrpaMMa TocaeeicTBUS (B).

1995-Exanun C.I'., OkynoB b.B., Lapankun I'.C., Jlynés B.1."OOGHapyxenue 3pdexra Bo3aeicTBUSL
CIIUH-TOPCHOHHOTO TIOJII THPOMOTOpA HA TOKA3aHUs Ta30pa3psIHOTO JIETEKTOpa HOHU3HPYIOIIETO
uznydeHus" "IloMCKOBBIE SKCIIEpPUMEHTATbHBIC WCCICIOBAaHHUS B OOJIACTH  CITMH-TOPCHOHHBIX
B3aumoeicteuit". Tomck. 1995.

Mapxk Kpunkep (Mark Krinker), I'epmanus.

UccnenoBanoch Bo3ueiicTBue Ha JartuMk paauanuu  (maruuk [eiirepa-Mromiepa QUARTEX)
BPALIAIOIIUMCS 3JIEKTPUYECKUM I10JIEM KBaJPYINOJIbHOTO KOHJEHcaTopa. J[Be KBaapymHoibHbIE sUeHKU
3alUTHIBAJIACH CXEMOH, TEHEPHPYIOIIEH HeCTAalMOHAPHOE BpPAIICHHWE JJIEKTPHUYECKOTO BEKTOpA.
CpaBHMBaJIHMCh CpeJHEee, CTaHAAPTHOE OTKIOHEHHWE M TMCTOrpaMMbl B ()OHE U MPH BpallleHHUH BEKTOpa
BJIEBO U BIpaBo. Kaxxabiii 3amep 3anuMan 38 cekyH, TakKUX 3aMepOB JeJ1ajoch Mocaea0BaTeabHo mo 10
JU1s OHA, JIEBOTO U MTPABOT'0 BpaILlEHHs], a 3aTeM BeCh IIUKJI oBTOpsuics 12 pa3. O01iee yncio 3HaueHul,
TakuM 00pazom, O0bu10 10 120 175t pona, eBoro u npasoro BpamieHui. [Ipu >nekrpuueckom nose 100
B/M 1 gactore Bpamenus 6 kI'1i cpeHMii CUET B TaTYMKE YMEHBIIWIICS, CTAHIAPTHOE OTKJIOHEHHE TaKXkKe
YMEHBIIUJIOCH U CTAJIO PACXOJAUTHCS C KBAJAPATHBIM KOpHEM OT cpennero. M. Kpunkep otmedaet spdext
HOCJIEAeHCTBYS B HApyIIEHUHU ITyaCCOHOBCKOIO pacnpezeneHus. DPPeKT oueHb CX0X ¢ HailleHHBIMU
rpymnmno# JIyHnesa.

Puc. 3-2-2. Cxema yCTaHOBKH.

gR/h Reference Counterc1 OC k wi se Clockwise
Average 9.78 8.43 8,82
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Standard deviation 3.16 3.09 2,42

Square root of the 3.13 2.90 2.97
average

Puc. 3-2-3. Pe3yabTaThl 5KCIIEpUMEHTA.

Kpacuukos U.U. Kues, 3A0 «MABT».

2010- KpacuukoB U.U. bepmanckuit M.1. bepmazackas O.B. Oroponnuk C.C. ITanuenko A.A. llleBens
B.H. (Kues, 3A0 «MABT») HccienoBanrue BO3MOKHOCTH BO3JICHCTBHUS Ha MTPOIIECCH PAJHMOAKTHBHOTO
pacnana (Yacts 1). KBantoBas Marwusi, 2010. 1.7, Nel. ¢.1101-1123.+

2010-U.H. Kpacuukos. MccnenoBanne BO3MOXKHOCTH BO3ICHCTBHS Ha MPOIECCH PaAMOAKTUBHOTO
pacnana (4.2). KBanroas Marusa.2010. 1.7, Nel. ¢.1124.+

2010-KpacaukoB M.M. Pagpko E.®. ®duszuka mHGOPMANMOHHBIX B3aUMOJCHCTBUII-OCHOBA OYyIyIINX
TEXHOJIOTHI TpeThero Thicsiuenetus. KBantoBas Marwusi, 2010. 1.7, No2. ¢.2147-2155.+

BrisiBneH nepuoi i3MEHEHHs paAuoaKTUBHOCTH, paBHbINA 40 cyTKaMm.

Kapagaiikun Asexkcanap BukropoBuy, pazpadoran npudop Bera-08.
OOHapyxui 3pPeKThl MHTEHCHBHOTO HEIJICKTPOMATHUTHOTO BO3JCHCTBUS HA CIyYalHBIA MpPOIECC
paIuoaKTHBHOTO pachaja.

ITapxomoB A.I'. B cCBOEW KHHIE€ IIPUBOAMT PE3YJIBTATHI HKCIIEPUMEHTOB C I'€HEPATOPOM KOHCTPYKIIHH
A.B.KapagaiikuHa:

"Ocenpto 2002 r. mo SJAEKTPOHHOM moOYTE S HOMyumsd HociaaHue OT Ajsekcanapa Bukroposuua
KapapailikuHa ¢ npeayio)KeHHMEM HCHBITaTh BO3JEHCTBUE H300PETEHHOr0 KM YCTPOMCTBa Ha
panuoakTuBHBIA pacnan. OO0nazas COOTBETCTBYIOIIMM 00pa3oBaHueM U 35-JIETHUM  OIBITOM
pa3HoO0pa3HbIX U3MEPEHUI PalOaKTUBHOCTH, S JOBOJIBHO ITPOXJIaTHO OTHECCS K TOMY IPEIJIOKEHUIO.
51 mpekpacHO 3HaJ, YTO HPU HAAEKHO padoTaroliel perucTpUpyoleil amnmapaTrype CKOpOCTb CUeTa
MOYXHO HM3MEHHTH JIUIIb TPeMs IYTSMH: MU3MEHUB PACCTOSHHE MEXAY HCTOYHHUKOM M JETEKTOPOM,
IIOMECTHUB MEX]y J€TEKTOPOM U MCTOYHMKOM IOIJIOTUTEIb HJIM Pa3MECTUB OKOJIO HCTOUHHUKA MPEIMET -
otpaxarens. U Bce ke, B heBpane 2003 r. Mbl BCTPETUIIUCH. S MpeaocTaBuil MHOTOKPATHO TPOBEPEHHYIO
anmaparypy - cuyetyuk I'elirepa ¢ yCTpOWCTBOM COMNpSIKEHUS C KOMIIBIOTEPOM U PaJUOAKTUBHBIN
ucrounnk 60C0, Aunekcannp BHKTOpOBHY TpuHEC CBOW «HEDJIEKTPOMATHUTHBIA TEHEpaTop» -
HEOOJIBIIYI0 KOPOOOUKY C TPOBOJIAMH, MOAKIIOUEHHBIMH K MaJIOMOIIIHOMY MCTOYHUKY 3JIEKTPOITUTAHMUS.
Kopo6ouky 3Ty MbI pa3MeCTHIIM OKOJIO CUETYHKA C PACIOIOKEHHBIM PAJIOM UCTOUYHUKOM. KoMnbioTep
HayaJl aBTOMaTHYECKU U3MEPATh CKOPOCTh CYETa, OTCUET 3a OTCUETOM KaK/Ible IB€ MUHYTHI."
"Pe3ynbpTaThl MEPBOrO K€ ONBbITa BBEPIJIM MEHS B M3yMiieHHE. MOKHO ObUIO OXHAaTh HEOOJBIIOrO
BO3PACTaHMs CKOPOCTH CUeTa 3a CUET OTPaKEHUsI OeTa-4acTHIl OT «KOPOOOUYKU» M, OBITH MOXKET, MOCIIe
BKJIFOUEHUS AJIEKTPONUTAHUS «T€HEPATOPa» YBEIUUYEHHE CKOPOCTH CU€Ta, €CIM YCTPOHCTBO CIIOCOOHO
TE€HEpUPOBATh MOHU3UPYIOIIEE H3JIy4eHHE, HAllpUMEp, PEHTT€HOBCKME ayud. Ho mpousonuio HeuTto
HEBUJAHHOE: B TO BpeMs, KOIJa YCTPONCTBO ObUIO BKJIIOYEHO, CKOPOCTh CYETa NPAKTHUECKU HE
U3MEHWIIaCh, HO PE3KO CHU3MJICS pa30poc pe3ybTaToOB M3MEpEeHU. AHOMAJIMU B CTOPOHY YBEITUYEHUS
pa3zbpoca MOXKHO ObLIIO ObI OOBSCHUTH BIUSHUEM MOMEX, IIYMOB WM HECTAOMJILHOCTHIO alMapaTyphl.
Ho cumxenue pa3dpoca -3T0 (GakT OYeHb XK€ YAWBUTEIBHBIA W HEMOHATHBIA. DTO O3HAUYaeT, YTo B
Xa0ce BO3HUKAET MOPSAIO0K, HE3aBUCUMbIE COOBITUSI CTAHOBSITCS B3aMMOCBSI3aHHBIMU."

"YenoBeK, 3HAKOMBIN ¢ U3MEPEHUSMHU PAJAMOAKTUBHOCTH, KOHEUHO )K€, 3aBUT «3TOI0 HE MOKET OBITH,
MOTOMY YTO HE MOXET ObITh HHMKOTAa», M OyIeT mpaB. A Juid 4elloBeKa, HE3HAKOMOIO C TaKHUMH
U3MEPEHUSIMH, KPAaTKO MOSCHIO CYTh MPOOIeMBL."
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Puc. 3-2-4. Ilpumep BnusHUs TeHeparopa KapaBaiiknHa Ha perucrpauuio cuetdukom [eiirepa Gera
gactul, 60Co. ['oOpu30HTaIBHBIMU JTUHUSIMH OTMEUCHBI CpefHsiss cKopocTh cuera (13,05 mMiryabcoB B
CEKYH/y) ¥ OTJIMYKE OT CPeHEN CKOPOCTH CYeTa Ha OJHO CTaHAapTHOE OTKJIoHeHue (+0,3 ummnyibca B
ceKyHay). BuaHo, 4To Bo Bpemsi BKIIIOUEHHS TeHepaTopa (3TOT y4acTOK 3allMCH OTMEUYEH BEPTUKATbHBIMU
JUHUSMH) CPEAHSISI CKOPOCTh CUETa HE U3MEHUIIACh, HO IIPOU30IIII0 3HAYUTENIBHOE CHIKEHUE pa3dopoca
pe3yJibTaToB U3MepeHuid. Ha aTom yuactke cranmaptHoe otkionenue 0,064, T.e. mo4yTu B 5 pa3 MEHbIIIE,
YeM Ha JPYTUX Y4acTKax, I'/I€ OHO BIIOJIHE COOTBETCTBYET IIyaCCOHOBCKOMY.

2005- Kapapaiikua A.B. HexoTopblie Bompockl HEdIeKTpoMarHuTHOM kubepuetuku. M. 2005. 150¢.+
2014- Kapapaiikuan A.B. 3aKOHOMEPHOCTH CTAaTUCTHYECKOTO aHaJIM3a JaHHBIX PErUCTPUPOBAHUS
WHTCHCHUBHOCTH TIpOIlecca PaJAMOAKTUBHOIO pacraja, IOABEPKEHHOTO BHEIIHEMY BO3JCHUCTBUIO
HEDJIEKTPOMArHUTHOU Tipupo bl // TopcroHHBIE 10 1 HH(GOpMaIMOHHBIE B3auMoieicTBusA-2014: V- 51
MeXIyHap. Hayd. MpakT. KoHd., MockBa, 20-21 cent. 2014. M., 2014. ¢.209-223.

2014-Kapagaiikua A.B. O6napyxeHHbIe 2QPEKThl HHTEHCUBHOTO HEAJIEKTPOMArHUTHOTO BO3JICHCTBUS
Ha CIy4YaillHBIH TMpoliecC paJMOaKTUBHOTO pacnaaa // TopcuoHHble ToNs W HHPOPMAIMOHHBIE
B3aumoieiictBusa-2014: 1V-s MmexyHap. Hayd. mpakT. KoHd., Mocksa, 20-21 cenr. 2014. c.198-208.

IHoJb -3 dexT MakpodayKTyanui

Ha mnporsskenun nHeckonpkux necstkoB ser C.O.IlInomem (MI'Y, Wncturyr Omodpumsmku PAH,
r.IlymuHo) M ero KoijeramMu HCCIEIyeTcsl sIBI€HUE MaKpo(IyKTyalMid ciydallHbIX (QHU3MUECKUX
npoueccos [[1IHons 1998]. VIm noka3zaHo, 4To BO BceX (pU3MUYECKUX Ipoleccax Ha 3emie (0T IIyMOB B
IpPaBUTAllMOHHON aHTeHHe 10 aib(a-pacnana) HaOmonaercs >PGEKT HecaydaHOCTH (HOpMBI
THECTOTPAMM TI0 MaJbIM BBIOOpKaM. He SIBIISIIOTCS HCKITIOYEHUEM U sIIEPHBIE peakiuu. B Teuenne psga
JeT OCHOBHOM YCTaHOBKOM 1Isl M3yuyeHMs Makpoduaykryarmid Oblmn obpasubl 239PU co cuérymkoM
anb(a-gacTHIl, B TOM YUCIIE C KOJUTIMATOPAMH.

[TpommttoctpupoBath 3¢ ekt MakpodayKTyanuidi MOKHO clieayromumM obpa3zoMm. Eciu B3sTH
JTr00bIe 1Ba (PU3UUECKUX MPOIlecca, U3MEPATh pa3 B CEKYHy MX CKOPOCTh, M TOCTPOUTH THCTOTPAMMBI
CKOpOCTH MX NpOTEKaHus, Hanmpumep, no 60 u3MepeHui B KaxJI0W r'McTorpaMMme, a 3aTeM IOMapHO
CPaBHUTH ATH TUCTOTPAMMBI, TO OKAXKETCS, YTO HAMOOJBIIINM CXOACTBOM OYAyT 00J1a/1aTh THCTOTPAMMBI,
COOTBETCTBYIOIIME MOMEHTaM paBEHCTBA MECTHOI'O BPEMEHHU IpoueccoB (T. H. 3((HeKT MEecTHOro
BpeMeHH). {11 coceqHuX MO BPEMEHM THCTOTpaMM OJHOrO mpoiecca O0yner 00bInas BEpOATHOCTh
BCTPETHUTh MOX0XKHE, HEXEIH JJIS JTF000T0 Jpyroro MHTEpBajia Mexay ructorpammamu. EcTb mepuo/s
TIOSIBIICHHUSI CXOAHBIX THCTOTPaMM, paBHBIE 3BE3THBIM CYTKaM, COJNHEUHBIM CYTKaM, 29- CyTOYHBIH
[IEPUOJ U TOJIOBOM.

OMNBITH ¢ KOJUTMMUPOBAHHBIMH HCTOYHUKAMH PATMOAKTUBHOCTH TIOKA3aJIH, YTO €CIIM HAIIPAaBUTh
koytuMarop Ha [lonspHyio 3Be3qy, TO CYTOUHBIE LMKIIBI CXOJCTBA TMCTOrpaMM IpomnaaaroT. Eciu
BpaIaTh KOJUTMMATOP B HAIPABJICHUH C BOCTOKA Ha 3aIlajl, TO MOSBIISIOTCS TIEPHOIBI, COOTBETCTBYIOIINE
COBMECTHOMY BpallleH!I0 3eMJIM U KoJmumaropa. Emie oauH 1000NnbITHIN pe3ynpTar: eciii HalpaBUTh
OJIMH KOJUTMMATOp Ha 3amaj, a BTOPOH Ha BOCTOK, TO 3amaaHbId OyJeT IMOKa3blBaTh T'MCTOTPAMMBL,
CXOJIHBIE TEM, UTO MMOKa3bIBaJl BOCTOYHBIN 718 MUHYT (T. €. MOJIOBUHY 3BE3AHBIX CYTOK) Ha3al.

[Tepuon cxoacTBa ruCTOrpaMM OJHOTO (pr3MUECKOro mporecca B 718 MUHYT MOSBIISETCS TaKKe
BO BpeMs BECEHHUX U OCEHHUX PaBHOACHCTBUI. Bo BpeMsi COJHEUHBIX 3aTMEHUI Ha Bcel TOBEPXHOCTH
3emin (pu3HUYECKHE MPOIIECCHI TOKA3BIBAIOT CXOTHBIE TUCTOTPAMMBI. AHATOTHYHBIT

3(b(I)CKT HUMECT MECTO BO BPEMs HOBOHYHHﬁ. HpI/I HpI/I6J'II/I)KCHI/II/I K IIOJII0cCaM 3eMJIM HCUYe3aeT CYTOHHBIﬁ
nepuoa TrUucTorpamMm. B moMeHTHI BOCXO0Ja M 3axoJa CBCTUJI TaKXE IIOABJIAIOTCA XapaKTCPHBIC
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TUCTOIPAMMBI.

W3 »THX pe3ynbTaToB CJEAyeT CYMIECTBOBAaHME HEKOro KOCMO(MU3MUYECKOTO arceHTa,

JIEHCTBYIOIIETO HAa COBEPIICHHO pa3InyHbIe (PU3MUECKHE MPOIECCH (Te ke IPHEKThI ObUIA MOTYUYEHBI
rpynmnoii lIHonst mpu aHanm3e nryMoBoro Toka crabunutpoHo). Ho Hanbonee nHTepecHbIM 3TOT 3 ekt
BBIIVISIIUT B CBETE AKcnepuMeHTa, npoBenéHnHoro C.D.I1Tnonem u B.A.Ilanuemtoroin B 2006 roay ¢
Bparnaromieiics neHTpudyroil U aByMsi HETOIBMKHBIMU KOJUIMMHUPOBAHHBIME HcTOYHHKamMu 239Pu. B
3TOM 3KCIIEpUMEHTE MEPUOINYECKU BKIIIOUAIACh U BBIKIIIOYAIaCh OBICTPO Bpallaolascs HeHTpudyra -
C TIEPUOJIOM MEXIy MOJTHBIMU IUKIamMHu BKIO4YeHHS 10 muHyT. OMH KOUIMMAaTOp OBLI HAMpPaBJICH
COOCHO BpAIllEHUIO, BTOPOU -NMEPHIEHAUKYISPHO (T.e. cMOTpen Ha ueHTpudyry). [lepnenaukynspHbIii
KOJUIMMATOP TOKa3aJl MEPUO]] MOSBJICHUS CXOAHBIX TMCTOTpPaMM B 5 MHUHYT (T.€. MOJIYNIEPUOJ IIUKJIA
BKJIIOUEHUS/BBIKITIOUeHHs). [Ipy 3TOM oOceBoil KOIIMMAaTop HE MOKa3al TaKUX IMEPUOJIOB. ABTOpPHI
MPEANOIaratoT, YTO0 THCTOIPaMMbl MOKAa3bIBAIOT CXOJICTBO IPOLIECCOB IMPU TOPMOKEHHUS U pPa3roHE
HEeHTPUDYTH.
CxoactBo rucrorpamm rpynnoit LlIHoms onpenensieTcst 3KCnepTHBIM METOI0M (T.€. BPYUHYIO), 32 UTO UX
pe3yJIbTaThl HHOT/IA IOBOJILHO KECTKO KPUTUKOBAIH. [1oNBITKH cO31aTh MAIIMHHBIIN alIrOPUTM, HAAEKHO
BOCTIPOU3BOSIINN Te ke 3P(PEKThI, 4TO U PU IKCIIEPTHOM METO/I€ CPABHEHHS TUCTOTPAMM, JIO CHX TTOP
HE YBEHYAJIUChH YCIIEXOM.

[Muons C.5. Hamuot B.A. XBupb6nuc B.E. Mopozos B.H. TemuoB A.B. Mopo3zosa T.5l. Bo3amoxknas
OOITHOCTh MAaKPOCKONMUYECKUX (DIYKTyalluid CKOPOCTeH OMOXUMHYECKMX W XUMHUYCCKUX PEaKIui,
AMEeKTPOOPETUUECKON TOJBMKHOCTA KJIETOK M (DIYKTyaluud NpU H3MEPEHUSX pPaTuOAKTHBHOCTH,
ONTHUYECKON aKTUBHOCTU U (DJIMKKEPHBIX IIIYMOB.

C.D.llInonb, B.A.Konomber, O.B.Iloxapckuii, T.A.3enuenko, M.M.3BepeBa, A.A.Konpamos. O
peaM3anyy JUCKPETHBIX COCTOSIHMM B Xoje (DIyKTyanuid B MaKpOCKONMMYeckux mporeccax / YDOH,
1998, 1.168.+

C.0.llInons, B.A.Ilanyentora. DKkcrepUMEHTaIbHOE UCCIIEOBAHUE BIUSHUS OBICTPO BpaLIarOIIEroCs
MacCHBHOTO Telia Ha (opMy (DYHKIMH pacHpeieeH s aMILIUTY T (QIyKTyauyu CKOpoCcTH anbda-pacrana
// T umiepKOMIUTEKCHBIE YKCiia B Teomerpun U pusuke, 1(5), Vol.3, 2006.+

3.2.2 Bo3aeiicTBHE IKCTPACEHCOB HA PAIMOAKTUBHBIN pacna.

Ypu I'esnep, n3panyibCKUR YKCTPACEHC.

®usukn JIxon Xoancren u J[pBun bom u3 bukOGeHckoro xosremka B AHIIIMKM HaOMIOAAIA, KaKk OH B
YCJIOBHSIX CTPOTOr0 AKCIEPUMEHTAa OBLI CIIOCOOCH HM3MEHSTh CKOPOCTh pacmaga pPaJaruoaKTHBHBIX
M30TOIIOB.

1991- JIu A.T'., Makapesuu C.B. IHCTpyMeHTaIbHBIE METOIBI HCCIEI0BaHUs Onomnoneid. M., 1991.
1991- Jlu A. T. Makapesuu C. B. HWHcTpyMeHTaJbHBIE METOJBl HCCIEIOBaHUA OUOMOJIEH.
[Mapancuxonorus u ncuxoduszuka. 1991. Nel. c. 42-46.+

[IpoBommnuch SKCHEPUMEHTHI MO H3YYEHUIO BIUSHUS OMOMONS 3KCTPACEHCOB Ha CKOPOCTb
PaIoaKTHBHOTO pacHasa.

IMapxomoB Anexcanap I'eoprueBuy (1945-).

K. @. M. H., pod. MeXayHapoaHON CIIaBIHCKOW aKaJeMuHu, PYKOBOAMTENb jabopaTtopuu Kadeapsl
«Putmbl U QuykTyarumn» MHCTUTYTA Hccae10BaHUM PUPOIbI BpEMEHH.

MockBa, MI'Y, VUHCTUTYT HCCleqOBaHUN MPUPOJBI BpeMEHHU, Kadeapa «PUTMOB M (DIYKTyarum.
http://www.chronos.msu.ru/old/nameindex/parhomov.htmi

1968-oxorurn MUDU.

1983-M3yuennemM aHOMAaJBLHOCTEH B XOJI€ IMPOIECCOB PA3IMYHOW MPHUPOABI 3aHMMaeTcs ¢ 1983 r. B
JIOMAIIHeH J1abopaTopuH, a TakKe B JIAOOpaTopusix Bcecor3Horo coBera HAyYHO-TEXHHUUECKUX OOIIECTB
u O6miecTBa paanodieKTpoHuku U cBsi3u uM. A.C.Ilomosa.
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1987-1992-pykoBoauTenb Tpynmbl B MOCKOBCKOM aBHAITMOHHOM HWHCTUTYTE, 3aHUMAaBIICHCS
UCCJICIOBAHUEM CBOMCTB HEHUTPUHO YJIBTPAHU3KHUX JHEPruid, B LleHTpe 10 HCCIIEOBAaHUIO HEUTPHUHO
YIABTPAHU3KHUX SHEPTUH.

1990- wu3roToBMI TOPCHOHHBIN reHepaTop st AkumoBa A.E.

1992- 1997-Pabora y Akumosa A.E. B BEHT.

1994-npodeccop MexxayHapoHOM CIABIHCKOM aKaJeMHH.

PykoBonutens naboparopuun-kadenpsl «Purmel u uykryanun» MHCTUTYTa UCCIEAOBAHUNA TPUPOIBI
BpPEMEHU.

http://www.chronos.msu.ru___http://www.chronos.msu.ru/ru/mameindex/item/parkhomov-ag  Astop
okoJio 100 Hay4HBIX TPYIOB, U3 HUX 45 C COABTOPAMU.

Puc. 3-2-5. ITapxomoB Anekcanap I'eopruesud.

2009-TTapxomoB A. I'. Kocmoc. 3emitst. Yenosek. HoBele rpann Hayku. M. Hayka, 2009.

B pabote onucan crnemyromuii sKCiepuMeHT. PaaroakTUBHBIN UCTOYHUK C AeTekTopoM [ 'eiirepa Obut
NOMEIIEH B (POKYC CTAILHOTO MMapaboIMYeCcKOro OTpa)xaroero 3epkana. B curyanuu, korna 3epkaio He
MEHSUJIO HalpaBJIEHUs 110 OTHOILEHUIO K 3eMJe, a MPOCTO BPaIlaloCh BMECTE C CYyTOUYHBIM BpallleHUEM
3emiu, MPOSBUIINCH PE3KHE, HO PEAKUE BCIUIECKH PaJMOaKTUBHOCTH, KOT/Ia CKOPOCTh cuéra pacmajaa
BO3pacTajla MHOTOKpaTHO. B cuTyammu, korja onTHuyeckas OCh 3epKajla CoBepllaja CKaHUpYHoIee
JIBUKEHHE 10 HeOecHOM cdepe, OOHapyXWJIMCh KOMIIAKTHBIE Yy4YacTKM Ha HeOecHoil cdepe co
BcruieckamMu. OIHAKO 3TH y4acTKH ObUIM KOPOTKOXKHMBYIIMMH, COCTaBUTh KapTy "aHOMaJbHBIX 30H" Ha
HeOeCHOM cdepe He yaaBaaoch.

1987-ITapxomoB A. I'. Kocmo3emHbIe CBsI3U U NTpobiieMa "HeMOHATHBIX" (eHOMeHOB. B kH. MaTepuaisl
0 (m3nyecknx noisix u onoruepreruke yenoseka. M. HTO POC um. A. C. [Tomosa, Ne2, 1987. c.11-27.
1991- IlapxomoB A. I'. VinanoB C. H. DkcnepuMeHTalnbHasi NpOBEpKa BO3MOXXKHOCTHU PETUCTpPALlUM
HEUTPHHO YIBTPAHU3KUX JHEPTUH C UCTIOIH30BAHUEM SJICPHON peaknuu oOpaTHoro Oera-pacmana. [er.
BUHUTU, Ne199-B91 ot 11.01.91.

1991- TlapxomoB A. I'. DKcrepUMeHTaNbHBIE WCCIIEAOBAaHMS MH(PAHU3KOYACTOTHBIX (UIYKTyalluil B
NOJIyNpoBOIHUKAX. 3akoHOMepHOcTU. Kocmuueckue putmel. [Ipenpunt Ne2 MHTIL BEHT. M. 1991.
24c.

1991-T'yprosoii I'. K. ITapxomoB A. I'. /lucraHiimoHHOE BO3JEHCTBUE HKCTpaceHca Ha (pu3nyeckue u
OMOJIOTMYECKHE CUCTEMBI. AHOMAJIbHEIE ABJIeHUA. DaKThI, MccaeaoBanns, Tumore3sl. Nel. M. 1991. ¢.6-
12.

1992- T'yproBoii I'.K. IlapxomoB A.I'. DkcnepuMeHTAlbHbIE WCCIEIOBAHUS JAUCTAHIIMOHHOTO
BO3/ICIICTBUS YyesloBeKa Ha (u3nueckue u ouonorndeckue cucreMsl. [lapancuxonorus u ncuxodusmka,
Ne4, 1992, ¢.31-51.+

1992- TTapxomor A.I'. buonHpopMamoHHass KOMMYHHKAIMs Kak cpeacTtBo cesizu. M. MHTL BEHT.
1992. 22c.

1992- TlapxomoB A.I'. I'paBurammonHas (HOKycHpOBKAa TOTOKOB YacTHIl CKPBITOH Matepuu. Jler.
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BUHUTH, Nel1789-B92 ot 29.05.92, 42c.

1992-ITapxomoB A.I'. HccnenoBanue MNPUPOAHBIX MOTOKOB HEUTPHUHO YIBTPAHU3KUX DHEPrUit
nerekropamu cuiioBoro Bozaencteus. M. MHTIL] "BEHT" 1992. 14c.

1992-ITapxomoB A.I'. HccnemoBanue ¢uykTyauuii pe3yJbTaTOB W3MEPEHUH TpaBUTAIIMOHHOMN
MOCTOSIHHOM Ha yCcTaHOBKE ¢ KpyTuibHbIMU Becamu. [Ipenpunt Ne21 MHTI] BEHT. M. 1992. ¢.25. 1992-
[TapxomoB A.I'. I'eneparopsl ciydaiinbix uucesl: HeoOxomuma ocropoxHocTh. [lapamncuxonorus u
ncuxodusuka, 1992, Ned4, ¢.59-63.+

1992-TTapxomoB A.I'. HH3KOYaCTOTHBIH IIyM-yYHHUBEpPCAJIbHBIA JETEKTOp CcHaObIX BO3CHCTBUIA.
[Tapancuxonorus u ncuxodusuka. 1992. No5. ¢.59-65.+

1992-Kpacnoropckass H.B. IlapxomoB A.I'. Kocmuueckass mpupoma putmMoB B Omoctepe. B kH.
CoBpeMeHHbIe TIpoOJeMbl M3ydeHUsT W coxpaHeHus Ouocheprr. Pen. Kpacnoropckas H.B. CIIb:
Tunpomereonsaar, 1992, c. 237-246.

1992-ITapxomoB A.I". YCTpOMCTBO Jis1 pErUCTPAIIMK TOTOKOB HEUTPHHO YIbTPaHU3KOM 3Hepruu. [laTeHT
2055372. 1996.

1992-ITapxomoB A.I'. YnanoB C.H. Pacnipenenenne u 1BMKEHHUE YACTHUIL CKPBITOM Macchl B ['amakTuke.
Jen. BUHUTH, Ne1790-B92, ot 29.05.92, 41c.

1992-TTapxomoB A.I". Ha uto pearupytot kpytunbsHbie Bechl? [Tapancuxonorus u ncuxopusuka. Nod(6),
1992, ¢.54-59.+

1993- IlapxomoB A.I'. Pacnpenenenue u ABMKeHne yacTuil ckpeitoid Mmatepun, M. MHTL] BEHT, 1993,
76 c.

1993- ITapxomoB A.I'. HabmioneHne KOCMHUYECKUX MOTOKOB MEJICHHBIX CJIa00B3aUMOJICHCTBYIOIINX
gactull. [Ipenpunat Ne41, MHTL] BEHT, M. 1993.

1994- IlapxomoB A.I'. HaGmromenue teneckomamMu KOCMHYECKOTO H3JIYYECHUS HEIIEKTPOMArHUTHOMN
npupoasl, MHTL] BEHT, M. 1994.

1994- ITapxomoB A.I'. HeoObrunoe kocmuueckoe uznnyuenue. OOHapykeHHe, TUIOTe3bl, IPOBEPOUHbIE
skcniepumenTsl. M. MHTL BEHT, 1994. 51c.

1997- IlapxomoB A.I'. Manbie yepHbIe IbIpbI B 3eMJjie: B3aUMOACHCTBHE C BEUIECTBOM U BO3MOXKHBIE
3¢ dexTsl, JocTynHbIe Ha0M0AeHuI0. AcTpodusnka u reopusnka porono. Munck. APTU-OEKC, 1997.
c.71-82.

1998- IlapxomoB A.I'. ATiac BpeMEHHBIX BapHalWii MPHUPOTHBIX, AHTPOIIOTEHHBIX W COIUAIBHBIX
nporeccoB. M. Hayunstit mup, 1998. 1.2. ¢.310-312.

1998-ITapxomoB A.I'. CkpbITas MaTepus: pojb B KOCMO3EMHBIX B3aUMOJICHCTBUSAX W TIEPCIECKTHUBHI
pakTU4eckux npumeHeHuil. Coznanue u Gpusnueckas peaqbHocTh, 1998, 1.3. Neb. ¢.24-35

1999- ITapxomoB A.I'. Ilcuxodusndeckue QGEHOMEHBI W PHTMHYECKHE TIPOIECCHI B MPHUPOJE.
[Mapancuxomnorus u ncuxopusuka. 1999. Ne2. ¢.28-30.+

1999- ITapxomoB A.I'. O BO3MOXHOM (PHU3NYECKOM MeXaHW3Me Owojokanwu. [lapancuxonorus u
ncuxogpusuka. 1999. Ne2. c.42-44.+

2000- ITapxomoB A.I'. ActpoHomuueckue HaOmoAeHuss 1o Mertoauke KosbipeBa W mpoOiema
MTHOBEHHOI! nepefauu curnana. @usndeckas mpiciab Poccuu. 2000. Nel. c.18-25.

2000- ITapxomoB A.I'. HeoObIYHOE KOCMHUECKOE M3ITydYeHHe: 00HApyKEHUE, TUIIOTE3bI, TIPOBEPOUHBIE
skcriepuMenTsl. M. 2000. 46¢.+

2002- IlapxomoB A.I'. HaGmronmeHue TeireckonmaMu KOCMHYECKOTO W3IYYECHHs HEIIEKTPOMArHUTHOU
npupoasl. M. 1994. 26¢. Bropoe uznanue 2002.

2002-ITapxomoB A.I'. HeoObraHOE KOcMUUYeckoe manydeHue. OOHapyKeHHE, THITOTE3bl, TIPOBEPOUHBIE
skcriepuMeHThl. M. 1995. 51c. Bropoe uznanue 2002 r.

2002-TTapxomoB A.I'. TIOTOKM YacTHIl CKPBITOH MaTepud W WX BO3MOXKHAs POib B (HOPMUPOBAHHUU
KOCMHUYECKHX pUTMOB B 6uocdepe. B kH. CTpaTerus Kxu3HU B YCIOBHUX MJIAHETAPHOTO SKOJIOTUYECKOTO
kpusuca. Pen. Kpacnoropckas H.B. CII6. I'ymanuctuka. 2002. T.1. ¢.160-174 2002-ITapxomoB A.T.
Crparerus >KU3HHU B YCIIOBHSX IIJITAHETAPHOT'O HKOJIOTHYECKOro Kpu3uca, T.1, (Pen. Kpacnoropckas H.B),
CIIG. I'ymanuctuka, 200). c.160-174.

2002-TTapxomoB A.I'. CTpaTerus >ku3HU B YCIOBUSX TUIAHETAPHOTO 3KOJIOrHYecKoro kpusuca. 1.2, (Pen.
Kpacnoropckas H.B), CI16. 'ymanucTuka, 2002. ¢.198-202.

2002-TTapxomoB A.I'. CTpaTerus >kKU3HU B YCIOBUSX IUIAHETAPHOTO KOJIOTMYECKOro Kpu3uca, 1.2, (Pen.
Kpacuoropckas H.B), CI16. 'ymanuctuka, 2002, 1.2. ¢.235-239.
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2002-ITapxomoB A.I'. ATmac BpeMEHHBIX BapHalluid MPUPOJHBIX, AHTPOIOTECHHBIX W COIHATHHBIX
nporeccoB. M. fAnyc-K, 2002. T.3. ¢.607-612.

2003- ITapxomoB A.I'. MaknsieB E.®. MccnenoBanne puTMOB U (hIIyKTyaluil B X0/Ie TIPOILIECCOB Pa3HON
npupozasl. Mexnynapoanas koHpepenus «Kocmoc u 6uocdepar. Kpoim, Ilaprenut, centsops 2003.
c.22-23.

2004- IlapxomoB A.I'. Pactipenenenue u ABMKEHHE CKPBITON Matepun. Mocksa. 2004. 40c.+

2004- ITapxomoB A.I'. MaknseB E.®. HccrnenmoBanue puTMOB M (DIyKTyaluid MpU IITUTEIBHBIX
U3MEPEHUSIX PAJAMOAKTHBHOCTH, 4YAaCTOTHl KBApIEBBIX PE30HATOPOB, IyMa IOJYIPOBOJHHKOB,
TeMIiepaTypbl U atMmocdepHoro nasineHus. Puznveckas Moicib Poccun, 2004. Nel. c.1-12.+

2005- TlapxomoB A.I'. DkcnepuMEHTalbHBIC MOATBEPXKICHUS HH(DOPMAIIMOHHOTO  XapakTepa
AKCTPACEHCOPHBIX, @ TAKIKE HEKOTOPBIX KOCMHUYECKUX U TeXHOTeHHbIX peHoMeHOB. Kond. Mockaa. 2005.
2005- Putmbl B (bIyKTyanuu B XOJ€ pa3jIMYHBIX MPOIECCOB: TpH Tuna (penomeHoB. 3acemanue: 29
Hos6ps 2005.

2006- Hoxman: PUTMbl 1 uIyKTyaIiu B X0/1€ Pa3IUYHBIX POLIECCOB: TP TUMA (peHOMEHOB. 3aceaanne
28 Hos6ps 2006.

2007- O tom, uTo BaxxHO: MOKHO Jin1 %UTh nHade? 3acenanue: 13 Mapt 2007.

2009-ITapxomoB A.I'. Kocmoc. 3emisa. Yenosek. HoBble rpanu Hayku. M. Hayka, 2009, 272¢. 2009-
[IpencraBnenue noBoi kuuru: Kocmoc. 3emist. Yenosek. HoBeie rpanu Hayku. 3acenanue: 10 HosiOopb
2009.

2011- IlapxomoB A.I'. TIlepwoasl, oOHapy>K€HHBIE TIpU aHAINW3E pE3yIbTATOB HW3MEPEHUI
paauoaktuBHOCTH. KBantoBas Marus. 2011. 1.8. Nel. ¢.1120-1127.+

2011-oknan: Ilepumogmueckue u3MeHeHHs OeTa pPaAMOAKTUBHOCTH M MX BO3MOXKHBIE NPUYMHBL
3acenanue 01 Mapt 2011.

2013- IlapxomoB A.I'. XonomHas TpaHCMyTalusi saep: CTPAaHHBIE pE3yNbTaThl M MOMBITKH WX
o0bsicuenus. XJKOHH. 2013. Nel. ¢.71-76.+

-[TapxomoB ~ A.I.  DkcnepuMeHTalnbHbIE  MOATBEPXKACHUS  MH(MOPMALMOHHOIO  XapakTepa
IKCTPACCHCOPHBIX, & TAKIKE HEKOTOPBIX KOCMHUYECKUX U TEXHOTCHHBIX ()EHOMEHOB.

-[TapxomoB A.I'. PuTMu4eckue M3MEHEHUS U BCIJIECKM CKOPOCTH CYETa PaJMOaKTUBHBIX HUCTOUYHUKOB
IpU JUIUTEIBHBIX U3MEPEHUAX. TpH Tumna GIyKTyaluil B X0/1€ IPOLECCOB B Pa3HbIX CUCTEMAX.
-[TapxomoB A.I'. Tloaxonpl K KiaccUPUKAMU U OOBSICHEHUIO aHOMAJbHBIX (UIYKTYallUM B XOJ€
IIPOLIECCOB PA3JIMYHON MPUPOJIBI.

-[TapxomoB A.I'. VI3MEHUMBOCTh NPOLIECCOB KaK MPOSBICHUE KOCMO-3€MHBIX U HH(OPMAIMOHHBIX
B3aNMOJICHCTBHIH.

-[TapxomoB A.I". Ypassiemblii Xaoc.

-[TapxomoB A.I'. Putmbl u QuiykTyanu B XOJie pa3IMYHbIX MPOIECCOB: TPH TUNA M3MEHUYMBOCTH. -
[TapxomoB A.I'. O630p PKCIIEPUMEHTATIBHBIX UCCIEA0BaHNN HUKEIb-BOIOPOIHBIX PEAKIUil.+
I'yproBoii I'eopruii KoHcranTuHOBHY, K.(.M.H., JI.ILH., Ipe3uJeHT MexXayHapoaHOW akageMuu
yeaoBeka, MOCKBa.

Puc. 3-2-6. I'yprosoii ' K.

1933-1939 obyuenue Ha puznveckom Pakymnprere MI'Y.

1939-padora B n1a6oparopun buopuzuku AH CCCP. Tema auniaoMHoi paboTel: OM0pHU3UKa 3peHusl.
PykoBonurens Typnsirun C. f.

1974-3amura nuccepranuu JOKTOpa OMOJIOTHUECKUX HAYK.
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1986-3amectuTens npeacenarens rmo Hayke cexiuu ouosHepretukn HTOPOC Ilomnoga.

1979-T'yprosoii I'.K. buopusndyeckne oCHOBbI MPUMEHEHUS PAJIMOHYKINJOB B UCCICIOBAaHUM OpraHa
3penus. M. Hayxka. 1979. 274c.

1983-T'yproBoit I'. K. Merononornyeckue M METPOJIOTUYECKHE MPOOIEMbl KOJUYECTBEHHOTO
uccienoBanus ncuxoounodusnueckoii peanpHoctu. Kondepenmus Metponorus-cinyx6am 310pOBBS.
Towmmucu. 1983, c.61-66.

1988-TI'yproBoii I'. K. u ap. OnieHka 1UCTaHIIMOHHOTO BIUSHUS Y€JI0OBEKa Ha CIIOHUKA. 1988.
1988-TI'yprosoii I'.K. Kasnauees B. Il. KoBapckuii B. . ITapxomoB A. I'. Meron OuonHauKanuu B
9KOJIOTHYECKHUX B3aMMOCBSA3SIX (METOJ HUJIbCKOTO cloHMKa). bromnerens Cubupckoro otnenenuss AMH
CCCP. 1988, c.4.

1991- T'yprosoii I'. K. ITapxomoB A. I'. JIucTaHIIMOHHOE BO3JEHCTBUE IKCTpaceHca Ha (DU3NUYECKUE U
OMOJIOrMYECKHUE CUCTEMBI. AHOMAIIbHEIC SBJICHUA. DakThl, ucciemoBanus, Tumore3sl. M. 1991. Nel. ¢.6-
12.

1992- Typrosoii I'.K. IlapxomoB A.I'. DkcrnepuMeHTalbHbBIE HCCICIOBAHUSA JAUCTAHIIMOHHOTO
BO3/ICIICTBUS YesioBeKa Ha (u3nueckue u Ouosioruueckue cucremsl. [lapancuxonorus u ncuxogusuka,
Ne4 (6). 1992. ¢.31-51.+

1993- TI'yprosoit I'. K. dyOunkuii E. A. u gp. [uctanuuoHHOe BO3ACHCTBHE YeIOBEKa Ha
9KpaHUPOBAaHHBIA MUKpoKaopumetp. 1993.

1993- Bwunokypos U. B., I'yprosoii I'.K. [Icuxorponnas Boitna. M. Mucrepus, 1993.

1995- Bwunokypos U. B. I'yprosoii I'. K. ITapancuxonorus B Kurae. [Tapancuxonorus u ncuxousuka,
Ne2 (18). 1995, c.69-77.

2003-T'yproBoti I'. K. ®usuku B mapancuxonoruu. M. Jleranii can. 2003.

I'naBsa 4. JlanTanouabl

Penko3emesibHbIE 3J1eMEHTHI , JIAHTAHOMW/IbI.

B wmecrax mocanku HJIO B mouBe 0OHapy>KuBaeTCsi TOBBIINICHHAs KOHIEHTpPALUs
PEeAKO3EMEINIbHBIX 3JIEMEHTOB. DTO MOKET OBITH CBSI3aHO C BO3/1€HCTBUEM MOILIHBIX HEIEKTPOMArHUTHBIX
noJsiei, cozgaBaeMbix npu nocaake HJIO. PenkozemenbHble 371€MEHTHI 3TO rpymnna u3 17 371eMeHTOB,
BKJIFOYAIOIIAs JIaHTaH, CKaHJIWW, UTTPUI W JIAaHTAaHOWIbBI. Bce 3TH 3JIeMEHTHI- MeTaulbl cepedpucTo-
6enoro 1Bera, IpU TOM BCE UMEIOT CXOJHBbIE XUMHUECKHE CBOWCTBA (HanOoJiee XapaKTepHa CTENEHb
okucnenus +3). Hazpanue «peako3emMeNbHbIe» JaHO B CBSI3U C TEM, YTO OHM, BO- IIEPBBIX, CPABHUTEIBHO
pEIKOo BCTpeyaroTcs B 3eMHOM Kope (coxepskanue (1,6-1,7)40-2% mo Macce) u, BO-BTOPBIX, 00pa3yroT
TYTOIUIaBKHE, TPAKTUUYECKHU HE paCTBOPUMBIE B BOJIE OKCU/IBI (Takue okcubl B Havane XIX Beka u panee
Ha3bIBAJNCh «3eMIIIMU»). PenKko3eMenbHble 3J€MEHThl BXOJSAT B COCTaB CTEKOJ CIHEIHaIbHOIro
Ha3HA4YeHMs], TMPOIYCKAOIUX HH(paKpacHble JTy4d M TOIJIOMAIONIUX YIbTPadUOIETOBbIE JIYUH.
MOHOKpHUCTAIIIMYECKUE COEAUHEHUS PEKO3EMENbHBIX 3JIEMEHTOB (A TakkKe CTEKJIA) MPUMEHSIOT IS
CO3/1aHHUS JIA3E€PHBIX U APYTUX ONTHYECKH aKTUBHBIX U HEJIMHEWHBIX JIEMEHTOB B ONTOAJIEKTpoHUKe. Ha
ocuoBe Nd, Y, Sm, Er, Eu ¢ Fe-B mony4arot crisiaBel ¢ peKOpAHBIME MATHUTHBIME CBOWCTBAMH (BBICOKHE
HaMarHWYUBAIOLIas U KOIPIUTUBHAS CUJIbI) AJI CO3/1aHNUs IOCTOSIHHBIX MarHUTOB OTPOMHOM MOIIIHOCTH,
10 CPaBHEHHIO C POCTHIMU (heppOCILIaBaMHU.

OtmeTum uid cels, 4To MO 3asBIEHUIO akajemuka JKaBoponkosa: "OOpasel BIOJIHE MOT OBITh
NoJy4YeH B 3eMHBIX ycioBusax'. [lomoOHble MaTepuanbl-Bellb JOBOJIBHO pacmpocTpaHeHHas. Eme c
camoro Havasia XX BeKa BbIITYCKAETCs TaK Ha3bIBaeMbIi TEXHUYECKUH MHUIIMETAIL (LIepUEBBIA METaIL).
OH ucnonp3yercss Kak NUPOQGOPHBII MaTepuan (A7 MPOU3BOACTBA KpEeMHEW i 3aKUTajloK), Mpu
MIPOU3BOJICTBE MarHMUEBBIX U HEKOTOPBIX XKEJIE3HBIX CIUIAaBOB, B KAUECTBE JIETHPYIOIIeH J00aBKU K CTajH,
YyryHYy W CIUIaBaM IBETHBIX MeTaJUI0B. Ero cpeanuii xummuueckuit cocras: 1epuit (45-70 npoueHToB),
nanTaH (22-35 mponentoB), HuoOuit (15-17 mporeHTOB), Opyrue peaKo3eMenbHbIe deMeHThHl (8-10
pOIEHTOB), skene30 (1o 10%), kpemuuii (0,1-0,3%). ComeprkaHre OCHOBHBIX 3JIEMEHTOB B MUIIIMETAILIIE
octapisieT 94-99 mpoLeHTOB, HO UX COOTHOILIEHNUE MOXKET MEHATHCS B IOCTATOYHO IIMPOKOM JIMAIa30He.
WHorpa MumiMeTa NpUMEHSIOT B KauecTBe Jiecyibdaropa. B 3ToM cityuae BKIIOUYEHUS Cepbl B HEM
MMEEeT XapakTep HEOOIBIIMX MIAPOBBIX YACTHII, CIyUYalHO paclpeeleHHbIX Mo Macce pacmuiaBa. (Uto
HECKOJIBKO CHMXKAET €0 INIOTHOCTH?)

He npaBpna nu, o4yeHb MOXOKE HAa XMMHYECKHH COCTaB Balickoid HaxoAkH, HEOXUIAHHO
MOJYYHBILEH SIPJIBIK MHOIUIAHETHOTO apTedakra?
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1976-Bamickass Haxoaka. CTpaHHBIE TPEIMETHI, KOTOPhIE BpeMs OT BPEMEHHM HaXOMAT Ha 3eMile,
3aCTaBISIONIUE MCCIEA0BATECH B CHITy CBOSGH HEOOBIYHOCTH CUMTATh, YTO OHH SIBJISIFOTCS] TIPOJTYKTOM
WHBIX nUBMIK3anuid. OauH U3 mogoOHbIX 0010MKOB ObLT 0OHapykeH B Komu ACCP nHa peke Bamika.
Jlerom 1976 roxa HeckonbKO pabounx U3 nocenka EpTom oTnpaBuinch Ha Hee mopsioaunTh. Ha Oepery
OHM CIIy4allHO HATKHYJIMCh Ha KaKON-TO HEMOHSTHBIA OOJOMOK BEIMYMHOM C KyJaK, OTIMBAIOLINI
OenbiM 1BeTOM. HO CTOMITO TUTIIH ClieTKa MPOBECTH 110 HEMY HOKOBKOH, KaK M3-110]1, 3yOUHKOB ITOJIOTHA
BbUTeTANN cTpyH Oesoro orus". ("Cou. uagycrpus”, 1985, 27 suBaps).

OO6siomMoK TIpescTaBiseT co00i CMech peaKO3eMENbHBIX JJIEMEHTOB: Lepusi-67,2%, naHTaHa-
10,9%, neonuma-8,8%. ocTanpbHOE K€, B OCHOBHOM, MIPUXOAMIIOCH Ha Marauii (6,7%) u xene3o (6,3%).
Ocragmmecs 0,1% cocTaBisiiin IpUMeCH, Cpeid KOTOPBIX HanOoJiee 3aMETHBIMH ObUTH MOJIMOJIEH U ypaH
(uccnenoBanusi oOpaslia METOJIOM BTOPUYHOMOHHOM MACCCIIEKTPOMETPUHU MOKA3adl COJEp)KaHUE B
OUYCHb HE3HAYUTEIHHBIX KOJIMYECTBAX U30TOIMOB ypaHa-233, 235, 238).
Penxo3emMenbHbIe 37IEMEHTHI B 3€MHBIX MOPOJaX BCTPEUAIOTCS B OYEHBb PAacCEsSHHOM BUJE. MeTeopuTsl
KE U3 PEAKO3EMENbHBIX METAJIOB HE MOTYT CYIIECTBOBATh JIaXe TEOPETUYECKU. TO eCTh, CIIaB-IBHO
HCKYCCTBEHHOT'O ITPOUCXOMKIACHHUS.
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Puc. 4-1-1. Apredaxkr.

OnuH 13 cenuaIucToB, HEKOT1a CBSI3aHHBINA C paKETHOM TEXHUKOM, CKa3all, 4TO KOJIbIA U3 XUMHUYECKOTO
aHajora MHIIMETaJlJla MPOCTO-HAMPOCTO BceTaBisitoTcs B coma PH, B tom umcie tuma "Coroz".
MuiiMeTraml BOBJIEKAETCS B MPOIECC CrOpaHMs, yBEIMYMBAs TATY peakTuBHOM cTpyu. Kycku
MEPEropeBUIEro KOoJiblla MOTYT HauaTh BBICBHINNATHCS W3 COIUIA €lle A0 MHajeHus cryneHu. Eciou Bbl
MIOMHUTE, YYEHBIM YIaJlOCh PACCUMUTATh, YTO "BAMIKCKUI OOJOMOK" HEKorJa OBUI 4YacThiO KOJIbLA
nuameTpoM 1,2 metpa. Tak BOT, 3T0 Kak pa3 u ectb quameTp comia PH "Coro3"!

1978, xoHer| rojia, Ha LIEHTPAJILHOM HCCIIEIOBATEIHLCKOM HUCTIbITaTeIbHOM nojiurone-I"ocl[HUUII TIBO
NelO Capei-lllaran (Kazaxcran) 3PK C-75 Oput cOut 3aBuctmii Haa noiauronom HJIO, mo xomanae
U3BECTHOI'O MHXKEHepa-KOHCTpykTopa paket [lerpa JImutpuesuua ['pymnna. O60MKH pa3ieTeauch Ha
Menkue yactu Ha BbicoTe 30 kM. Ilockonbky 00JOMKH ymanu Ha «00eBO€ IoJie» MOJIUTOHA, TNe yKe
BaJISUIOCh MHOT'O 00JIOMKOB PaKeT, IMYHbIN COCTAB HEEIII0 IPOYEChIBAJI TEPPUTOPHIO, HO HAIIUIN TOJIBKO
MeNKue (PparMeHThl, MMOMecTHUBIIMECs B HeOomplioln sumk. Mx ucciaenoBanu B Heckonbkux HUU.
AHanu3 nokasai, uro kopiyc HJIO 6bL1 cienan u3 kKakoro-To MaTepuasia Ha OCHOBE KPEMHUS, B KOTOPbII
Ha MOJIEKYJISIPHOM ypOBHE ObUIM BKpPAIIEHBI pa3HbIe peAKO3eMeNbHbIC AJIEMEHTHI. [laHHbIE M3YYEeHUS
stux 06momkoB HJIO u TexHudeckue ujaer ObUIM KCIOIh30BaHbI B HAINBUICHHUH OCOOBIX BEIIECTB Ha
TOJIOBKM U pynu HOBbIX pakeT [IBO u mpotuBopakeT (mpoTUBOpakeTHOH 000poHsl). MHbopmanus
a0COJIIOTHO JOCTOBEPHAs, IO JaHHBIM Maiiopa 3amaca A.B.beictpoBa (Kues), cM. «MHTEpecHas razeray,
Ne2(65), 1999. c.43. OtnenbHsiii pparmentsl xpansatces B MKb «®aken» um.ILI pymmna (Xumkn).

1986-/1ansHeropck, Beicota 611. Ha mecte kpymenuns HJIO B JlanbHeropcke oOHapy >KeHBI YEITyHKH -
CETOUYKHM, cocTosBIIME M3 18 penko3emMenbHbIX 31eMeHToB. CBOe Ha3zBaHUE 3TOT oOpaszel] MOoXydui 3a
CIIOKHBIM BHEIIHMM BHJI, HAIIOMUHAIOLIUI TUIETEHYI0 ceTKy. B Hux B oOmieil macce u3 amopdHOro
yIJeposa pa3Mellaiich KBapLEBblE HUTH TOJILMHOM B TPU pa3a TOHBIIE YEJIOBEUECKOIO BOJIOCA, KaK
OJIMHOYHBIE, TAK U CBEPHYTHIE 10 HECKOJIBKY JIECATKOB B aKKypaTHBIE )KI'yThl. BHYTpH KBaplieBbIX HUTEH
OOHapy>KWJIM TOHYAMIIYI0 30JI0TYyI0 HPOBOJOKY. BMmecTe KBapl, HA€aNbHbIM HM30J1ATOp, U 30J0TO,
uJealIbHbIN MPOBOJHUK, 00pa3yroT HaeadbHeHnil ToKkornpoBo. To, 4TO MPOUCXOIUT B ITUX CETOUKAX,
SBIISICTCS CaMbIM HACTOSIIMM XOJIOIHBIM TEPMOSIEPHBIM CHHTE30M, O KOTOPOM MEUTAIOT (PU3HKH.

Cnenunamuct no yriepony Axkagemnn Hayk CCCP A.KyJIMKOB B MIHTEPBBIO )KYpPHAIUCTaM CKa3all
00 »ToM Tak: "SI HEe MOry cKa3aTk, YTO 3TO Takoe, ""ceTouka' MposBIIsAeT (paHTACTUUECKUE CBOWCTBA: HE
pacTBOpSIETCS B KUCJIOTAX, BbIAEpKUBAET Temneparypy 1o 3000° B Bakyyme, a Ha BO3/4yXe CropaeT Ipu
900°.

B HOpManbHOM COCTOSIHUM-TUAJIEKTPUK, NMPU HEOOJBIIOM HarpeBaHUH-TOIYIPOBOAHUK, MPH
Harpese B BakyyMme-npoBoaHuK. Ilpm Ttemmeparype 120 rpagycoB K Marepuan craHoBuics
CBEPXITPOBOJHUKOM.

ITpu Temneparype 2800 rpagycoB Llenbcust HEKOTOPBIE AIEMEHTHI IPOIAJAIH, HO BMECTO HUX

NOSIBJISUTMCH HOBBIE. Hanpumep, mpu BaKyyMHOM HarpeBe 30J10T0, cepedpo U HUKENIb UCYEe3aIH, HO
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HEU3BECTHO OTKyJa TMOSBISUIMCH MoJmOaeH W cyiabdua Oepwwumusa. Ilom MuKpockomoMm ObuLTH
oOHapy>KeHbl TOHYANIIINE KBAPLIEBbIE HUTH JUAMETPOM 17 MUKPOH, OIMHOYHBIC i CBEPHYTHIEC B KTYTHI.

1991-HnTepecHbiMU apTedaKkTaMu pacroaraloT CHEHAIMCThl U3 POCTOBCKOIO LIEHTPA SHUOJIOTHH U
napancuxonorun « JHUO-ITnroc». B ero pykax Haxomgurcs apredakT BHE3EMHOTO MPOUCXOXKICHHS,
kotopoMy 150 mmmuonoB jer! Cam I'epaCUMEHKO K HalleMy COXKAJICHUI0O HE pacroJjiaraet
uHpopManuei o ToM, Kak OblTI HAWCH 3TOT YHUKAJIbHBIN IpeaAMeT. ApTe(akT 10JIroe BpeMsi XpaHHIICT
B apXuBe POCTOBCKOro Yyc¢osora Muxauia AHTOHOBA, KOTOPbIM M Iepefal 3TOT HpeAMET Jis
uccnenoBanus puznkaM. B mocnennue roapl IMCK XpaHUT aBTOPUTETHBIA POCTOBCKHUH (PM3HK, KaHAUAAT
(hU3UKO-MaTEMaTHYECKUX HAyK, MperojaBaTenb kadeapbl (usuku u actpoHomuu ¢usdaka IHODY
Cepreii I'epacumos.

Aptedakt uMeeT BU TOJICTOH MOHETHI, SBHO METAJUIMYECKOIO CIlIaBa, ObL1 0OHApYKEH B KyCKe
yras. Ero Bospact 150 mmmmmonoB ner! Ha kadenpe ¢wusuku u actpoHomuu PocToBckoro
['ocynapcTBeHHOro YHUBEpcUTETa ObLT IPOBEACH JETANbHBIN (U3NKO-XUMHUYECKUI aHanu3 apTedakTa.
[lepBas 3anmuck Obuia crenana Mpunoit ApmkanoBoit ot 25 suBaps 1991 rona. Ananus mokasal, uTo
3araJloYHblid MpeaMET UMEET COCTaB SBHO BHE3eMHOro npoucxoxzaeHus! Kak rosopur I'epacuMeHKO
3nech akTuBu3anusa Banagus u Tutana, 94To B mpUHIMIIE HEBO3MOXKHO. HecMoTps Ha To, 4TO apredakt
HE PaJUOAKTUBEH U C TOYKU 3peHUs (PU3UKU U XUMHM HE ONACEH, OH OKA3bIBAET BIUSHHE Ha HEPBHYIO
cucreMy 4enoBeka. Tak oHa U3 CTYIEHTOK (axyiabTeTra Xxumun PI'Y B3sia ero B pykH U B TOT )K€ BeUep
NOKOHYMJIA XU3Hb camoyOuiictBoM! OkasbiBaeT Bo3jeiicTBue M Ha anmaparypy. Heckonbpko pa3
pUOOPHI BBIXOMIIN U3 CTPOSI, KOT/1a IpOOOBAIM MPOBECTH €T0 aHAIU3.

B HéM oOHapyXuwiu HECyIIECTBYIOUIMI XUMHUYECKUH OSIEeMEHT C JHeprueil B 4,65
KWJIO3JIEKTPOHBOJIBTA. A €I11€ B HEM TaK MHOT'O IIUHKA, YTO METAJUIMYECKUN KPYTJISALI JaBHO JA0JKEH ObLI
ObI HEe MPOCTO MPOPKABETh, a PACCHINATLCS B TPYXY, HO Ha HEM HET U Cllea pKaBUMHbI. HYacTHULbl yIiis
C €ro MOBEPXHOCTH HE YHAa€Tcs OTAENUTh, XOTS AUCK M MOYWIH, U HArpeBajld O HECKOJIBKHUX COT
rpaaycosB, 1 T.1. COCTOUT OH I'JIaBHBIM 00pa3oM U3 peAKO3eMeIbHbIX METAJUIOB. A OHU paInOAKTUBHBI,-
OH cjenai Joiryro nay3y. Ho aTo u ecTh nepBasi CTpaHHOCTb: IOPOIIOK ITOYEMY-TO HEPaJUOAKTHBEH.
VX paaAMOaKTUBHOCTB 3TO IIEPBOE, YTO MbI IIPOBEPUIIH.

Puc. 4-1-2. Apredaxkr.

Nmeercs u Bropoit apredakt. B 1980 romy Ha rpanune PoctoBckoiioOmactu u YkpauHoil Omu3
Scunosaroil norepnen kpymwenue HJIO. Ha mecte manenus Hanuim o0JOMOK CTPaHHOTO MEXaHU3Ma,
OnecTsmias xKene3Kka Co CTpaHHBIM OTBEPCTHEM. PeHTreHo-ClieKTpaIbHbIN aHAIN3 MoKa3all, YyTo JKele3Ka
MIOYTH LETUKOM, Ha 99%, COCTOUT U3 PEIKO3EMETbHBIX JJIEMEHTOB. B 00JIOMKE TaK e COJIEPKaTCsl OUE€Hb
PEAKO BCTPEYAIOLIUECS PEIKO3EMENBHBIE JIEMEHTHI (EBPOIUIL U IIp.).
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OnemMeHTHbIN cocTaB BellecTBa (obpaseH Ne2) n oTHocuTeNbHas UHTEHCUBHOCTb
crnekTpanbHbIX NMHUA anemeHToB (L/31 n Ka)

OnpepgensieMbln anemMeHT OTHOCUTENBHAsA UH-
TEHCUBHOCTb CrekK-
TpanbHbIX MHWUA, Y%

1 Depun 100

JTaHTaH 36

Heognm 32

Keneso 16

[Mpaseogum \%

Cepebpo 3,6

Megob 0,46

Hukenb 0,35

Puc. 4-1-3. CocraB apredakra.

Puc. 4-1-4. Apredaxr.

B renepatope JleeBa A.A. OCHOBHBIM HCTOYHHKOM U3ITyUYE€HHUsI CITY KT Kycok Marepuaia ot HJIO.

B CTapUHHOM KHATalCKOM HEMarHUTHOM KOMIIace B YKa3aTCJIbHYIO CTPCIIKY ObLI BMOHTHUPOBAH KYyCOYCK
PEAKO3EMECIIBHOI'O 3JICMCHTA.
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