IT'EHEPATOP POCCH: Xs1C NN DDPUP?
J.1.H., npod. B.OTKUH

[Toka3zaHo, 4TO 1EHCTBUTENBHBIM HCTOUHUKOM U30BITOYHOM 3HEPTUNU B
«CBEXEMHUYHOM» reHeparope Poccu siBiisieTcst a¢up, a He XOIOAHBIH
AJIEPHBIM CUHTE3 U HE TPAHCMYTALUsI XUMHYECKUX DJIEMEHTOB.

BBenenue. B navame oktsa6pst 2014 roma Obul OomyOJIMKOBaH CEHCAIMOHHBIM OTYET
HE3aBUCUMOM TPYIIbl YYEHBIX O TECTUPOBaHUU reHepaTtopa Termiotrel E-CAT, co3naHHOro
uTadbIHCKUM u300perareneM Anapea Poccu (Andrea A. Rossi) [1]. Ilects mpodeccopor u3
Wramuu u llIBennu B TeueHUE MecsIa U3ydann padoTy TeHepaTopa u H3MEpPSUIA BCe BO3MOXKHBIC
napaMmeTpbl. McnblTaHus nOpoBOAMINCH B He3aBUCHUMOW sabopatopuu B IlIBeiinapun, B
OTCYTCTBHE CaMOro H300perarensi, KOTOPBIH TNPEIOCTaBUI UM OOHOBJICHHYIO MO/ICITb,
n300paxeHHyo Ha puc.l. OHa uMena KepaMHUYeCKUW KOPIyC - TPYOKY TUAMETPOM B 2 CM U
miHo B 20 cM, KoTopas ¢ OO0OOMX KOHIIOB Oblia CHaO)KeHa
KOHTAaKTHBIMM HAKOHEYHHUKAMH JUAMETpOM 4 CM Ui MOAKITIOYEHUs
ANIEKTPOCETH HA TEepHoJ pazorpeBa TpyOku. ComepkuMoe peakTtopa -
HEMHOTO HUKEJIEBOr0 MOpPOIIKA, B KOTOPBIA TMOJ JaBICHHUEM 3aKadyaH
BOJZIOPOJI, ¥ HEeKas T0O0aBKa-KaTaIM3aTop, YIIOMUHAEMasi KaK «HOY-Xay».
: Kornma tpyOka pazorpera, oHa mpou3BOIUT Terwia B 3,74 pasza Oomblie,
Puc.1. OO BHI yeM OBLJIO TTOTPAYCHO Ha OCYIICCTBICHHE peakmuu. 3a 32 gHsS paOoThbl

rerepatopa Poccu TeHepaTop BBLICTWI TEIJIOBYIO DHEPIHi0, dKBUBaJeHTHYIO 1,5 MBTu,
T.. BO MHOI0O pa3 OOJbIIyI0 3aTpadeHHOM Ha pa3orpeB. OOpaselr
TOTIMBA OBLI TIIATEILHO UCCIEI0BaH MO0 U30TOMTHOMY COCTaBY J0 M MOCTIE OIBITOB MPU MOMOIIU
HECKOJIBKMX CTAaHJAPTHBIX METOJOB C MPUBICYCHUEM HE3aBUCUMBIX 3KcrepToB. [lonrona 3atem
uccienoBarenu oOpabaThiBald pe3yabTaThl HKCIIEPUMEHTOB U 3aHUMATHCh MX OCMBICICHUEM.
Nx BepaukT ObLT OfHO3HAYeH: reHepaTop Poccu paboTaer W MPOU3ZBOAUT HEMBICIUMOE
KOJIMYECTBO TEIUIOTHL. [Ipy ’TOM B camMOM yCTpOICTBE MEHAETCSI M30TOMHBIA COCTaB «TOILIABAY,
T.e. TPOUCXOAAT sifAepHble peaknuu. OJHAKO HUKAKUX U3JIYYCHHH BHE  YCTaHOBKHU
3a(MKCUPOBATh UM HE yaJOCh. YUEHbIE BBIHYKICHBI ObUIH MPU3HATH, YTO HE MOTYT OOBACHUTH
ero pabory.

OTo OBIT TEpBBIA M €[Ba JM HE EIWHCTBEHHBIH Clydyall Cephe3HOTO W3YYCHHUS
MPEJICTaBUTENSIMU O(ULIMATBHON HayKH OOIIMPHOTO CEMEWCTBAa yCTPOMCTB, KOTOpPbHIE YUEHBIN
MUP  TPEHEOPEKUTENHHO  OTHOCUT K  «TeHeparopaM  HM30BITOYHONH  MOIIHOCTH,
«cBepxenuHnuHbIM ycTpoiictBam» (¢ KII/] Beie 100%), «reHepaTopaM cBOOOJHON SHEPTUU» U
T.I. BIUIOTH JI0 MMPUMEHEHHS MO OTHOIICHHUIO K HUM TePMHHA «Be4HbIe ABUraTenun» [2]. UToOs
n30exarb OOBMHEHMM B HapylIeHHMM 3aKoHa coxpaHeHus »sHeprud, A. Poccu cumrtaer
HMCTOYHUKOM DHEPTHH B 3TOM TEIUIOT€HEpaTope XONoAHbIN saepHblii cunTe3 (XAC). Oqnako 310
OOBSCHEHHE HACTOJIPKO MPOTHBOPEUYMIIO HAKOIUICHHBIM 3HAHUSM OO0 HWCTUHHOM SICPHOM
CUHTE3e, YTO yUCHBIH MHUP OTHECCS C HEJOBEpUEM U K caMoMy (DakTy MOTydeHUs] B TeHEpaTope
Poccu m30ObITOUHOrO KONMMUecTBa Temia. UToObl pa3oOpaTbcs B OTOM BOIMPOCE, KOCHEMCS
BKpariie ero ucropuu [3].

1. Bo3moaxkeH jin B reneparope Poccu xos101Hb1# siiepHbIi CUHTE3?

Ssnenne XAC Owvuto otkpeiTo JIY. AmpBaperiom B 1957 ronmy [4], 3a 4TO0 OH OBLIT
ynoctoeH HoGeneBckoit mpemun 10 ¢usuke B 1968 romy. Ilo3agHee aHamoruyHbie
SKCIICPUMCHTBI MMPOBOAMIIMCE YK€ BO MHOTHUX CTpaHax. B Poccun OKCIICPUMCHTAJIBHBIC pa60Tr,1,
JTOKA3bIBAIOIINE BO3MOXXHOCTh TAKUX PEAKIHMiA C BBIIEICHHEM M30BITOYHOTO TEIlIa, MPOBOIUIN



A.B.bonoros, B.Il.Anukun, A.B. Ypazos, I1.A.Koponskos, I1.B.Heitman, H.I'.lokycos, U.C.
dunumoHeHKo. Hackonbko HaM M3BECTHO, UMEHHO mociaeaHuM B 50-Xx Obula co3maHa mepBast
OIBITHO-IIPOMBIIIIJIEHHAS] THAPOJIM3HAS SHEPreTUYecKas yCTaHOBKAa, B KOTOpPOM Ha0Ir0/1anoch
n30bITOYHOE TeIUlOBblAeeHue. Mpaewo co3manus Ttakoid yctaHoBku MBan CrenmaHoBHY
OuUIMMOHEHKO Tpeaoxku eme B 1957 r, pabortast B 000poHHON mpombInuieHHOCTH. OHa Oblta
BOCIIPUHSATA U TOJIZIepKaHa ero HeIOCPEICTBEHHBIM PYKOBOJACTBOM. B kparuaiiue cpoku Obuin
MIOJIyYEHBI MEPBBIE MOJIOKUTENIBHBIE PE3YyNbTaThl. Ero OMBITHBIA peakTop MpeacTaBisl coOOU
METaJUIMYeCKyt0 TpyOy nuamerpoM 41 MM m mimuHOM 700 MM, M3rOTOBIICHHYIO W3 CIUIaBa,
COJIEPKaBIIEr0 HECKOJBKO I'paMMOB najuiaausa. KOHCTpyKIMS U NPUHIUI JEHCTBUS YCTaHOBKHU
0 CUX TOp OCTaroTCs 3aceKpedeHHbIMH. OJHAKO H3BECTHO, YTO TOIUIMBOM JJIsi pPEaKTopa
CIIy’)KWJIa TsDKEJlas BOJA, a PEaKlMs MPEIIoJaraéMoro «TEeIuloro» sJIepHOro CHHTE3a Iocie
pa3’I0KEHUS TSKEIOM BOJBI DJIEKTPOJIU30M Ha KHCIOPOA U JAEUTEpUid, pacTBOPSIOUIMIiCS B
najyaiuy KaToja, HaunHanack rnpu temneparype Becero 1150 °C. Ilo xony s3xcnepumenton 1.C.
OWIMMOHEHKO OOHApYXXWJI, YTO €ro peakTop MpH paboTe HCIYyCKaeT KaKOoe-TO H3JIy4YeHHE,
KOTOpPOE pEe3KO COKpallaeT IepHoJ] IoJjypacnaja paguoaKTUBHBIX H30TONOB. OJHAKO Kak
HEHUTPOHHOE U3NyYEHHE, TaK U PAIMOAKTUBHBIE OTXO/bI IIPU 3TOM OTCYTCTBOBAIIH.

B 1962 rony U.C. ®ummMonenko nonan 3asBky Ha um3odperenue CCCP Ne 717239/38
«[Ipouecc u ycraHoBka Tepmodmuccun». OIHAKO TOCyAapCTBEHHas IMaTEHTHas SKCIepTH3a
OTKa3aja B IPU3HAHUU 3asIBJIEHHOI0 TEXHUUYECKOT0 PELIECHUS N300pEeTEHEM Ha TOM OCHOBAHUH,
YTO TEPMOSIEPHBIC PEAKIIUU HE MOTYT UJTH MPHU CTOJIb HU3KOM TeMIieparype.

C Oe3Bpemennot konumnou W.B. KypuaToBa, mojaepskaBiiero 3TH HCCIEIOBaHUS,
MHTEpeC K HUM 3aTyX, 1 B 1968 r. U.C. ®unumoHeHKOo ObLT oTcTpaHeH oT padboTsl. JIumib B 1989
I. TIocyie cKaHaainpHOU npecc-koHpepenuun M. ®neitmmana u C. Tlonca pykoBoactso CCCP
npuHsaTo pemeHue Bocco3aate B HIIO «Jlyuw» Tpu TEepMOIMHCCHOHHBIE THUIPOIHU3HBIC
SHEpreTuyeckre ycrtaHoBku 1o TexHojorun M.C. OUIMMOHEHKO MOIIHOCTHIO mo 12.5 kBt
Kakaas. Jto peuieHre 06110 B 1990 r. mpeTBopeHo UM B KU3Hb. [Ipi KOHTPOJIBHBIX UCTIBITAHHUIX
Ha KaXJIblil KMJIOBATT, BbIpAOAThIBAEMBbI ATUMH YCTaHOBKAMHU, Ipuxoauiock Bcero 0.7 rpamma
najaaus. OIHAKO YCTAaHOBKM OCTAIMCh JIEKATh Ha CKIAJAE, TaK U HE JOWIA 10 KOHEYHOTO
noTpeouTens.

[TocneaHIOI0 MOMBITKY «JIOCTY4aThCs» 10 F€HEPaaoB HaykKu PUIMMOHEHKO IPEIIPHUHSI
B 1992 romy, mpencTtaBUB MM «JIEMOHCTPAIMOHHYIO TEPMOIMHUCCHOHHYIO YCTaHOBKY JJIst
AIEPHOTO CHHTE3a». BeposTHee Bcero, 3Ta yCTaHOBKAa IOCEsJIa COMHEHHUS OTHOCHUTEIBHO
BO3MO)XHOCTH WHUIMUPOBAHUS pEaKUMH T.H. SAEPHOTO CHUHTE3a MPU HU3KUX TEMIIepaTypax,
MIOCKOJIBKY O Pe3yJIbTaTax 3KCIEPUMEHTOB ¢ Hell Hay4yHasi OOIIEeCTBEHHOCTh TaK M HE y3Haua.
Kak yxe ormeuanoce, mHTEpec K oOCyxkaaemMol MpoOieMe BO3HHMK IIOClIE TOro, kak M.
Oneitivan u C. Ilonc Ha mpecc-koHpepenuun 23 wmapra 1989 roma coobmuian 00
OoOHapyXeHUH MMM HOBOTO SIBJIEHMSI B HAayKe, U3BECTHOIO Celyac Kak XOJOIHBIM siIepHBIN
cure3 (XSC) [5]. Ilo cymectBy OHHM BOCHIPOM3BENM pE3yIbTaTbl TOW cepuu  padoT
OminMoHeHKo, foctyn K kotopbiM umen C. IloHc, xotopsii  BmiIoTh 10 80-X roaoB ObLI
rpaxaanuHoM YCCP u, Oyayuyd SKCHEpTOM IO HOBEUIIMM COBETCKUM
AIEpHBIM YCTaHOBKaMm, NpHBIeKalcs K obcyxaenuto pador U.C. s
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DJIEKTPOJIMTHYECKUM TyTEM HAacChIas Haulauid JACHTEPUEM, U cooyms \
IPOBOJIS NIEKTPOJINU3 B TSKEIOW BOJAE C MAJUIAAMEBBIM KaToioM (puc.2),
I[Tonc u ®neifimmad HAOMIOOAIM BbIAEICHHE W30BITOYHOrO TEILIA,
pOXJeHHue HEeWTpoHOB M oOpa3oBanue Tputusa. Bcemen 3a UN.C.
OWIMMOHEHKO OHHM TMPEANOJIOKHUIN, YTO OJHEpPrHsi BbIPAOATHIBAIACH  Pyc.2. YcraHOBKA
BHYTpH NAJIJIAJUEBBIX KAaTOJIOB B XOJE SIIEPHOM PEAKLUHU, B KOTOpOM 1Ba  dieiimmana u [Tonca
NEHTPOHA KAaKMM-TO HEH3BECTHBIM IOKa 00pa3oM oObemmusimch B 'He.

OpHako TakoW CHHTE3 JOJDKEH ObUI IMOpPOKAATh OOJBIIOE YHCIO HEUTPOHOB BIIOJHE
onpezneneHHo »sHepruu (okoso 2,45 MaB). Hx HerpyaHo ObUIo OOHapyXuTh JUOO
HEMOCPEACTBEHHO (C MOMOIIbI0 HEHTPOHHBIX JIETEKTOPOB), JINOO KOCBEHHO (IIOCKOJBKY MpHU
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CTOJIKHOBEHMH TaKOI'O0 HEUTpPOHA C SIAPOM TSKEIOrO0 BOAOPOJA JIOJKEH BO3HMKHYTH IaMMa-
KBaHT ¢ dHepruent 2,22 M»aB, KoTophIii Takxke moaaaeTcs peructpamnun). OqHako HATHIHAE ITHX
HEUTPOHOB HE HAXOAWIM JaXe CBEPXYYBCTBUTEIbHBIE JeTEKTOphl. Ilomck ramma-mydein
COOTBETCTBYIOILIEH SHEPruu Toke 00epHyscs Heynauel. [loaTomy X 3asBka Ha OTKpBITHE
MOJBEPIJIACh COKPYIIUTEILHOMY pa3rpoMy Ha KOH(pEpeHIMH AMEPHKAaHCKOTO (U3HUECKOTO
obmectBa (ADO), koTopas cocTosutack B bantumope 1 mas Toro xe roaa.

Tem He MeHee B TOM JK€ ToJly MOCTYNUJIO COOOIIeHHEe 00 aHAJOTHYHBIX pe3yibTarax,
noydeHHbIX B pabore C. xonca, E. Ilanmepa, [x. [uppa u ap. IlocnenoBan axuoTakHBIN
B3pPBIB MHTEpECa CO CTOPOHBI MHOTUX Jlabopatopuii mupa. B mepuox ¢ 1993 mo 1998 rommt
IOPOUUIA MATH MEXAYHApOAHBIX CHMIIO3UYMOB M KOH(EPEHLUUH MO XOJOAHOMY SIIEPHOMY
CUHTE3y U TpaHCMyTalUsIM SAE€p C OKUBIEHHBIMU JUCKYCCUSIMM 110 IPOBEIACHHBIM
SKCTIIEpUMEHTaM. 3a MpOoIIeAe Toasl 0bu10 onyodaukoBaHo 6osee 3000 cTaTeit u mpemaTokeHo
oko0s10 50 TeopeTHuecKHX MOJeNel AJii MHTEPIpPETAalnuy IOJyYEHHBIX pe3ysbraToB. OmHaKo
JUIIb HEMHOTMM CYACTJIMBYMKAM YAaloch HaOMI0JaTh HW3MEHEHHUs D3JIEMEHTHOTO COCTaBa
BEIIECTBA, MOIY4aTh M30BITOYHOE TEIUIO W PETUCTPHUPOBATH SMHUCCHUIO HEUTPOHOB, TPUTHUS U
remus. Cpenn mux M. Apara u FO. Uxan, kotopsie B 2008 Toy Ha Iy1asax y M3yMIEHHOI
nyOJIMKU JEMOHCTPUPOBAIIN BbIACIEHUE YHEPIUU U O0Opa30BaHUE Tellvs, HE MPEAYCMOTPEHHbIE
M3BECTHBIMH 3aKOHamMH (pu3uku. B MX sKclepuMeHTe B CHEIUAIBbHYIO SYEHKYy ObLI MOMEIIeH
pa3MoNoThli 10 pasmepoB S50 aHrCTpeM MOPOLIOK U3 MaUIaJUEeBBIX HAHOKIACTEPOB,
JUCIIEPTUPOBAHHBIX BHYTpU MaTpullbl U3 ZrO,. Ilocie 3Toro B suelKy 1moj BEICOKUM JaBJIE€HUEM
ObL11 3aKkauaH ra3oo0pa3Hblil Aeirepuil. [locie nogaun neiTepusi B 3KCIEPUMEHTANIBHYIO STUEHKY
TeMIleparypa BHyTpu Hee noausiack ¢ 20 10 70°C u ocraBanach Takoii B Teuenue 50 yacos. I1o
XOJly DOKCIIEpUMEHTa OHU OOHapyXWIM TMOSBJICHHE Trenusi-4, 4TO CBUAETEILCTBOBAIO O
MPOTEKAaHUU BHYTPHU HKCIIEPUMEHTAJIbHON SYEHKM peakiuu siaepHoro cuHresa. Ilo mMHeHuro
Apatbl 1 UYxaH, 3Ta peakuysi HAYMHAETCA [IOTOMY, YTO JEUTPOHBI B MaJIaAHEBO-IeHTEPUEBbIX
KJIacTepax pacrooKEHbl OYeHb OJIM3KO JIPYT K JIPYTY.

Eme onHy 3asBKy Ha OTKPBITUE XOJIOAHOI'O CHHTE3a SIEP CHENalu HCCIENOBATEIN U3
LIEHTpa KOCMHMYECKHX M BOEHHO-Mopckux cucreM CIIA. DOkcrnepumeHTanbHas yCTaHOBKA
ucclieIoBaTesneil mpeacTapisiia co00M eMKOCTh € 3JIEKTPOIUTOM U3 CMECH XJIOPHUJIOB Majulaaus,
JUTUSA U OKUCH Jeurepus. lIpu mpomyckaHMM TOKa NalIaAvii U JEUTEpUN OCAKIAIUCh Ha
anekTposiax. Pesynbrarel peakiuu cuHTe3a pukcupoBanuchk aetrekropoM CR-39 ¢ mmactukoBoi
IUTACTUHOM, IPEACTAaBICHHONW 3aTéM B KadeCcTBE JOKa3aTelIbCTBA HAJIM4YMs Ha HEH CIIEJOB
O60oMOapIupoBKH HEUTpPOHOB. [lo MX YyTBEpKIEHHIO, UM YAAIOCHh 3a(QUKCUPOBATH MOSIBIECHUE
OBICTPBIX HEHTPOHOB B pe3ylbTaTe HHU3KOTEMIIEPATypHOM peaKkIMM SIEPHOTO CHHTE3a.
W3BecTHbl emie JBa 3asBieHUs OO0 YCHEIIHOM HAOJIOJIEHUU pEeaKlUUid XOJOJHOTO CHHTE3a:
uTanbsHKU A. ne HunHO, cooOmmBmieil o0 00pa3oBaHMM HU3JIMIIKOB TelUs, U SIMOHCKOTO
uccienosarenss T. MusyHo, 3asBHUBILEIO O PErucTpaly raMMa-U3JIydeHUs INpU M0J00HOM
OTIBITE.

OpHako JIpyruM HCCIENOBATENsIM HE YOAlOoCh IMOJIYYUTh CKOJb-HUOYIb YCTOWYMBBIX
pe3ysIbTaTOB: HE3HAUUTENbHAs MOIU(PHUKAIMS KOHCTPYKIIMH SKCIEPUMEHTAIBHOM YCTaHOBKU U
IpelelbHO Mallble BapUallMl YCIOBUM OSKCIIEpUMEHTa BIEKJIM 3a co00M KapAHHAIbHBIE
W3MEHEHHUs Pe3yNbTaToB M3MepeHuild. VckitoueHne cocTaBuil, moxkanyd, jaumb M. MakkyOpe
(M. McKubre), nobusmmuiics 75% -HOM BOCTIPOU3BOAMMOCTH Pe3yabTaToB (MpoTuB 5—10% y
JIPYTHX).

Y I0BNETBOPUTENBHO  OOBSICHUTH  NPUUMHY  IUIOXOW  BOCIPOM3BOJMMOCTH U Camo
IIPOUCXOXKIEHNE PEAKIIMH UCCIIEI0BATENN HE MOTYT.

B 2011 romy dwusuk-uzoOperarenr u3 yHuBepcurera bomonsu Amnnpea Poccu ¢
npodeccopom Cepmxno Pokapan MPOJEMOHCTPUPOBAIN MHUPY YHHUKAJIBHOE YCTPOMCTBO «E-
Cat» (sHEpreTHYecKuil KaTtaiau3aTop) — JOCTYNHBIA U MPOU3BOAUTEIbHBIA T€HEPATOp IHEPrUU
(puc.3). Cyns 1o HalMOHAJIBHOMY NAaTE€HTY, TIJIAaBHBIH S3JEMEHT B YCTaHOBKE — 3TO
MeTayumdeckas Tpyoodka 2 ¢ MHOTOCIIONHOM n3omsiuen 7...9, BKIovaromen ¢iion Boabl, 0opa,
CBUHIIA M CTalu. BHyTpu TpyOKM HaxoasTcs dneKTpuueckuil Harpesarens 1. TpyOouka



3aMoJTHEHA HUKEJEBBIM TOPOMIKOM 3, JIETHPOBAHHBIM APYTUMHU XUMHUYECKUMH SJIEMEHTaMU
UTPAIOLIUM POJIb MpoBoIHKKA. CocTaB ATHUX J0OABOK U €CTh TJIaBHBIM CEKPET 3TOr0 YCTPOHCTBA.
Bonopon momaércs w3 OamoHa 5 B TpyOKy mona naBieHuem mopsiaka 80 armocdep depes
perynupytomuii kinanad 4. I'abaputsl ycranoBku - 0,5%0,5x1,0 M, macca ee He mpesbimaer 30
kr. Ilpu mOBBIIEHMH TeMIEpaTypsl JO HECKOJIBKMX COTE€H TpaaycoB MOCPEICTBOM
aNeKTpudeckoro HarpeBarens | MomHocthio 400 BT Monekysnasl BOJOpOJia BCTYNAOT B

CaMOMOJIICP)KUBAIOLIYIOCS PEAKIMI0 C BblAeNeHHeM 12 kBT

Sy ?,———u/&] teruia. [lockonbky mocie paboThl B peakTope MOSIBISUINCH TUHUU

[ ME/IU U XKele3a, aBTOPhl OOBIICHAIOT €ro paboTy TpaHCMyTaluen

Jﬁ : HUKENss B MeOb M OTHOCAT YCTPOMCTBO K  pa3psny

i /= HU3Ko3Hepreruueckux saepHbix peakuuil (LENR). Ilo ux
//’ ﬁ;—{% MIpe/ICTAaBJICHHUSIM, aTOM BOJIOPOJa MPU KOHTAKTE C PEIIeTKOM
s e 1 HUKENA HEPEXOfAT B HECTa0MIIBHOE COCTOSHHE M Ha O4YeHb
g - kopoTkoe Bpemsi (10" ¢) pe3ko yMeHbIIAeTcsl B pa3Mepe, uTo
e ) MO3BOJISIET MPOTOHY BOAOpoaa 0€3 OCOOEHHBIX 3aTpaT PHEPruu

(101)

NPOHUKHYTh B A1po Hukens. Ecnu Beputs A.Poccu, Ha onHOM
KWJIOTpaMM€e HUKEJIsl pEaKTOp MOKET OeclpepbIBHO BblgaBaTh 10
KUJIOBAaTT 3HEpruu B TeueHuu 10 ThicAY yacoB, MpUUEM BbIpabaThiBaeMas UM 3HEprust Oyzaer
CTOUTHh OKOJO IieHTa 3a KkwioBarr-yac. llpu wucnertanusx B 2011 1. A. Poccu
IPOIEMOHCTPUPOBAT MUPY YCTaHOBKY, COCTOALIYI0 M3 125 moaynel moutHocThio no 10 kBt
kaxnaas. Jloctnub obemanHoro pesyiabTara B 1 MBT UM 110 HEU3BECTHBIM IPUYMHAM HE YaJIO0Ch.
Tem He meHnee A. Poccu obGeman yepe3 2—3 roja MmoAroTOBUTh 3TOT FEHEPATOP K MAacCOBOMY
IIPOU3BO/ICTBY.

To, mouemy Hay4yHOe COOOLIECTBO OTHECIOCh K OSTUM OO€IIaHUsAM ¢ OOJIBLINM
HEJIOBEPUEM, 00BsCHSAETCS HU3KUM (IIPaKTUYECKH (POHOBBIM) YPOBHEM DPaJIMOAKTUBHOTO
u3nydeHus. Ecaum Obl B 3TUX Ipoueccax NPOMCXOAWIN SIAEPHbIE IPEBpAIlEHUs, OH
COOTBETCTBOBaJI Obl YPOBHIO THUIOBBIX PAIMOM3OTOINHBIX HMCTOYHUKOB, T.C. 10°-10"° wacrun B
CeKyHIy. BO-BTOpBIX B sIIEpHBIX peakIUsIX Bcerjaa HaOII0AaeTcsl )KECTKOe raMma-u3lydyeHHe
WIM UCIYCKaHME 3apsDKEHHBIX YacTUI[ BBICOKOHM sHepruu. OJHAKO U OHO B JaHHOM Cllydyae
oTcyTcTBOBaso. He cracaer mojoxeHus M MOsIBIEHUE «OBICTPHIX» HEUTPOHOB, MOCKOJIBKY 3TO
MOKHO OOBSACHUTH, HE Mpuberas K TEOPUM SAEPHOrO CUHTE3a. TakoBO, B YaCTHOCTH,
Ipe/CTaBIeHNUEe O TPAHCMYTAIMH (IIPEBpAILlEHHH) XMMUYECKHX 3JIEMEHTOB, CONPOBOXKIAIOIIEHCS
BBIZICJICHHEM Teria [5]. DTUM U OOBSCHSAETCS CEHCAMOHHBIN XapakTep, KOTOPBIM Mpuobdperno
3aKJIl0YeHue o paborocrnocobHocTH reneparopa Poceu.

Puc.3. Cxema renepatopa Poccu

2. O0bsicHsieT i padoTy reneparopa Poccu TpaneMyTanus XMMHYECKHX 3J1€eMEHTOB ?

IlocnenHue roasl ymIeAmIero CTOJIETHUS O3HAMEHOBAJIUChH YCIEXaMH B OCYIIECTBICHUH
HKCIIEPUMEHTAIBHBIX HU3KOdHEepreTuueckux saepHoix peakuuit (LENR) B TexHMueckux
ycTpoiicTBax. Tak, B mabopatopuri MarHUTOrOpCKOM TOPHO-METAJUTYPTHUECKON akageMun Oblia
CO3/1aHa YCTaHOBKAa, KOTOpas JaBajia CTaOWIbHBIN IJIa3MEHHBIA (aken — TMIa3Moui, Mpu
MPOIYCKAHUHM 4Yepe3 KOTOPHIH JTUCTHUIMPOBAHHON BOJBI 0O0pa30BbIBATACH B  OOJIBIIOM
KOJIMYECTBE CYCIICH3Us HEpaIuOaKTHBHBIX MeTautmueckux mopomkoB Li, Be, B, C, Mg, Si, P,
Ca, Ti, V, Cr, Mn, Fe, Ni, Cu, Sn, Se, Pb, Bi. IIpu pabore ycTaHOBKM HaOIIOJAIOCh TaKKe
BbIIeTieHHe Tenus (10 4 %), ogHaKo paJlOaKTUBHBIE M3Ny4eHUs OTCYTCTBOBaiU [6]. Bce aTo
MHaye, KaK IMPOLECCOM XOJIOJHOM siIepHOM TpaHCMyTaluu OOBSICHUTH ObUIO HEBO3MOXKHO. B
TEUCHHE psAga JeT HOBOE SIBICHHE CTAa0WIBHO BOCHPOM3BOJAMIIOCH TMPHU  Pa3TUYHBIX
MOoAM(UKAIMAX YCTAaHOBKH, TIPOIIECC JEMOHCTPHPOBAJICS aBTOPUTETHBIM KOMHUCCUSM U3
YensOuHcka 1 MOCKBEIL.

B 1974 rony wuccnemoBarens C.YmiepeHKO OOHApYX W SIBICHHE CBEPXTITyOOKOTO
MIPOHUKHOBEHHUS TBEP/bIX YaCTHI] B METAJJI. B ero skcnepumeHTax mo ynpouHEHHUIO MeTajulia Ha



MHUIIEHb CTaBWJICS ITUIACTMACCOBBINA CTaKaH, B KOTOPBIM 3achINajics KBaplEeBbId MECOK, a HAJl HUM
YCTaHABIMBAJINChH CTaHAApPTHBIE KyMYJIATHBHbIE 3apsibl. [Ipu B3pbiBe mecok OomOapaupoBa
MOBEPXHOCTh MUILIEHU.. [IpH 3TOM CKOPOCTH YaCTHII MeCKa J0CTUTaIA 10° m/c, gero mo pacueram
OBLIIO JIOCTaTOYHO, YTOOBI YIPOYHUTH MOBEPXHOCTh MeTajuia Ha rayouny 2...3 mMm. Ho xorga
VYiepeHko paszpe3an MUIICHb U clenan numdbl, OH yOeIuiIcs, 9To UIMHA HUTEBUAHOTO KaHaa
B CTaJIbHOM 3aroTOBKE, MPOXXKUTaemMoro uactuieu, npocturaja 200 mm u  OGoisee. OTO
COOTBETCTBOBAJIO KMHETUYECKOW DSHEpPruu, B 10%...10* OoJIbIIIEH JCHCTBUTEILHOM, U
3HAYUTENIbHO TPEBOCXOAUIIO HSHEPreTHYecKylo 00JacTb, OTHOCAMIYIOCS K XHUMHUYECKHUM
nporeccam. [IpoBeieHne CIEKTpadbHBIX AaHATU30B TO3BOJWIO OOHAPYKUTh TIOSIBIICHHUE B
MUIIEHH HOBBIX H30TOINOB U 3JIEMEHTOB. HeKoTOpble CHEeKTPhl OKAa3aJIUCh JIMHEHYaThIMHU, YTO
VKa3plBaJl0 Ha TMPOTEKAaHHE BBICOKOIHEPTeTUYECKUX (DU3MUECKHX TIPOIECCOB, KOTOPBIC
XapaKTepHBI 1715 (PU3UKHU IEMEHTAPHBIX YaCTULl U aTOMHOTO siipa. B MuIieHsx, moaseprumxcs
OoMOapaMpPOBKE MUKPOUYACTHUIL, ObLIO OOHAPYKEHO TAaK)Ke HAJIMYME ra3a pajioHa, KOTOPOro B
HCCIIeayeMbIX 00pa3iiax u3HadaabHO He ObuIo [7].

B 1986 roay akagemuk b.B. JlepsruH c coTpyAHHMKamMHu OIYOJIMKOBaJl PE3YJbTAThl
SKCIIEPUMEHTOB IO Pa3pyIICHUIO MHILIEHEH U3 THKENOro JbJa C MOMOIIBI0 METAJUIMYECKOTO
Oolika. IIpu BbIcTpene B MUIIEHb U3 TskeNIOro jpjaa DrO npu HavanbHOW ckopocTu Ooiika 10
200 m/c peructpupoBaiock 0.4+ 0.08 orcuera HEHTPOHOB, B TO BpeMs Kak /i OOBIYHOTO JIbJa
sTa BenuunHa coctasisiia 0.15+ 0.06.

B konne 90-x romos JL.U. YpyukoeBsiM B 0AHOM U3 nojapasnenenuid KypuaTtoBckoro
WHCTUTYTa OBUIH TTOJIY9CHBI HCOOBIYHBIC PE3YIbTATHI DJIEKTPOB3PHIBA TUTAHOBOH (DOJIEIH B BOJIC.
Pabouuii sneMEHT SKCIEPUMEHTAIBFHOM €ro YCTaHOBKHM COCTOSJI M3 TPOYHOTO CTaKaHa W3
MOJIMATHIICHA, B KOTOPBIM ObliIa 3aMTa JUCTHJUTMPOBAHHAS BOJa. B BOIy morpyxajiachk TOHKas
TUTaHOBas (oJbra, MPUBapeHHAass K TUTAHOBBIM AJIEKTPOAAaM. DIEKTPO/bl BHIBOJAUIUCH HAPYKY
yepe3 IUIOTHYIO TOJIMATUIICHOBYIO KPBIMIKY. Uepe3 (oJibry MpoImycKajcs HMIYJIbC TOKa OT
KOHJIEHCATOpHOW Oarapeu ¢ HampsbkeHueM 5 kB u sHeprueit paspsga okosno 50 k/x. [Ipu stom
HaOJIIOJAJIOCh MOSBJICHHE CTPAHHOTO CBETALIErOCS TUIA3MEHHOTO O0pa3oBaHWE HAJZl KPBIIIKON
CTaKaHa JUTUTeNbHOCTh He Oonee 0,15 Mc, 4To ObLIO 3HAYUTENBHO OOINbIIe BpeMeHH paspsiaa (5
MC). OKCHEpHUMEHTHI TMOKa3ajdd, 4YTO O3TO HE MpoOOM OT MOABOAAIIMUX Kadenel. AHanu3
COJIEPKUMOTO BHYTPU CTaKaHa IIOKa3aJl HaJIMYMe NPOAYKTOB SIIEPHBIX MPEBpAIICHU U
W3MEHEHHWE M30TOMHOrO0 COCTaBa TUTaHa. Ho caMbpIM CTpaHHBIM OBUIO  U3JTyY€HHUE,
CONPOBOXAABIIETO TOPEHUE IUIa3Mbl M HE TNOXOAMBLIEE HU HA OJMH W3BECTHBIM BHJ
pamuoakTuBHOCTA. (OHO PacmpoCTPaHsIOCh CO CKOopocThio Bcero 20-40 m/c oT B3phIBa, OBLIO
OMOJIOTUYECKH aKTUBHBIM M BJHUIO Ha CKOpPOCTh OeTa-pacmana. Ha ¢dotosmynbcuu OHO
OCTAaBJISUIO TPEKH, HANMOMHUHAIOIIME CJIe]] TpPakTopa W HE CBONCTBEHHBIE DJICKTPUUYECKU
3apsOKEHHBIM YacThllaM. Bce 3TO pe3ko OTiauyYano uX OT OOBIYHBIX SACPHBIX PEaKIIHid,
CBSI3aHHBIX C TPAHCMYTAIMEH, KOTOPHIE BCETIa COMPOBOXKIAIOTCS UHTEHCUBHBIMH W3JIYYCHHUSIMU
(raMMa, HEUTPOHHBIM, OeTa u mp.) [8].

CymiecTByIOT, OJHAKO, BECKME OCHOBAHHUSI YCOMHUTBLCS B aJ€KBATHOCTH IpeajaraeMou
OKCIIEPUMEHTATOPaMH TPAKTOBKM HaOmM0MaeMbix (peHomeHoB. (OCHOBaHHMEM il TaKHUX
COMHEHUH SIBJISETCS HE TOJIBKO OTPUIIAHME COBPEMEHHON HAYKOW BO3MOXHOCTH pealn3aluu
TpaHCMYyTaIlMK B OOBIYHBIX JTA0OPATOPHBIX YCIOBHSIX H3-32 HEBO3MOXKHOCTH TMPEOJOJICHUS
KYJIOHOBCKOTO Oapbepa, MpeIeIbHO MaJbIX CEUEeHHWH TaKUX TNPOILECCOB W KpalHe Mayou
BEPOSITHOCTH MHOTOYaCTUYHBIX CTONKHOBeHUU. [lo mpusnanuto 1.B.KypuaroBa, o3ByueHHOMY
Ha JSMoXalbHON KoH(pepeHunu B Xapyamie B ampenel956 roma, MCTOUHMKOM HEHUTPOHOB U
KECTKUX PEHTTEHOBCKHUX JIy4el B BOJIOPOJE, NEHTEPUU WM TEIMH MOXKET CTaTh WUMITYJIbCHBIN
paspsna. [Ipu stom uznyuyenue c sneprueid 300 — 400 K»B Bo3HuKaeT qaxke MpH HAINPSKEHUU HA
paspsaHoit TpyOke Bcero gumb 10 kB. [9]. DTo yka3siBaeT Ha TO, YTO UCMOUHUK HepUU
cnedyem uckams He 6HYMpU, d 6HE YCIMAHOBKU.

Becbma mokazaTenbHBIMH B OTOM OTHOIICHHH SIBIJINCH ONBITHI 1O PE30HAHCHOMY
BO3JEHCTBUIO 3JIEKTPOCTATHYECKOIO MOJIsI HAa MOJIEKYJIBI BOJBI, ITpoBeaeHHbIe C. Meitepom. B
koHile 1980-x oH pa3paboTasl U M3TOTOBUI B JOMAaIIHUX yciaoBUsAX (mrat Oraio) «BOJSHYIO
TOIUTMBHYIO AJeKTpuueckyto sueiky» (WFC), koTopasi mo3BoJII€T pa3faessiTh OOBIKHOBEHHYO



BOJOTIPOBOJIHYIO BOJY Ha BOJOPOJ U KUCIOPOJ C TOpa30 MEHbIIEH 3aTpaTol SHEPrUH, YeM
TpeOyeTcs Mmpu OOBIYHOM 3JIEKTPOJIN3€, U B ropa3fo OOJbIIEM KOJIHYECTBE, YEM 3TO MOIJIO
oxuaatees npu  npoctoM oanekrponusze (I[larenter CHIA Ne4.936.961, Ne4.826.581,
Ne 4.798.661).

Konctpykius siaeriku Mediepa 1oBoibHO mpocTta (puc. 4). Ee anekTpoasl cienaHbl U3
IUTACTUH  HEp)KaBEIoLIel cTanu, KOTOphIe pacloyiaraloTcss Jubo mapauieabHo, JH00
KOHIIGHTpUYECKH. BpIXo/] raza oOpaTHO MPONOPHHUOHATICH PACCTOSHUIO MEXITY HUMH; XOPOIIHN
pe3ynbTaT JaeT MpeularaeMoe MaTeHTOM paccTosiHue B 1.5 MM. 3HAYUTENbHBIE OTJIMYUS OT
OOBIUHBIX 3JIEKTPOJU3EPOB 3aKJIIOUYAIOTCS B MUTAaHUM sAueiiku. Meliep Baoxon rasa
UCTOJNB3YeT  BHEIIHIOI  MHAYKTUBHOCTh, KOTOpas  oOpa3syer %mpamopa

Vposens
N 7:7:{ BOJIBI

Bonopon

Kucnopoz

KOJIeOaTeNIbHBI KOHTYP C €MKOCTBIO SYCHKH. DTOT pPE30HAHCHBIN
KOHTYp BO30YX/JaeTcsi MOIIHBIM HMIYJIbCHBIM TE€HEPAaTOPOM, 5
KOTOPBIM BMECTE C €MKOCTBIO SYEUKH U BBIIPAMUTEIBHBIM JUOJOM  Bom
COCTaBISIET BBICOKOYACTOTHYKO CXEMY HAKadyKh. YCTPOMCTBO
HAKayK{ CTYNEHYaTO MOJHUMAET MOTEHLHUAI Ha AJIEKTPOAAX SUEUKHU
(10 [JEeCATKOB KMJIOBOJIBT), 1O TOYKM, KOTJa MOJIEKYJia BOJIbI 4
pacnazsaercss ¥ BO3HUKAET KpPaTKOBPEMEHHBIN MMIYJIbC ToKa. Cxema
U3MEpPEHUs] TOKAa MMTAHUS BBIIBISIET 3TOT CKAuOK M 3alHupacT
MCTOYHUK MMITYJIbCOB Ha HEKOTOPOE BpeMs, II03BOJIAsS BOJE BOCCTAHOBUTHCSA. B TO Bpems kak
OOBIYHBIN 9JEKTPOIM3 BOABI TpeOyeT TOKa, H3MEpIeMOro B amIepax, s4elika Meiliepa
OCYILIECTBIISIET €r0 IPU TOKAX B HECKOJIBKO MWIIMAMIIEP U HANPSKEHUSAX B OJUH KWJIOBOJIBT.
Kpome Toro, ecim OObIKHOBEHHass 4McTas Boja TpeOyeT A00aBi€HMsI D3JEKTPOJIUTA s
YBEIMYECHUS POBOAUMOCTH, sSiueiika Melepa IeiCTBYET IpU OTPOMHON IPOU3BOJUTEIBHOCTH C
yucTol BoJoW. CoOrjnacHO CBHUIETENbCTBAM OYEBHULEB, CAaMbIM IOPA3UTEIBHBIM ACIEKTOM
KJIeTKH Meiiepa OBUIO TO, YTO OHAa OCTaBajach XOJOJHOH Ja)ke MOCIE HECKOJIbKMX YacoB
npou3BOACTBa ra3a. He cunrtas oOMJIBHOTO BBIIENEHUS KUCIOpOJa U BOJOPOJa U MUHUMAIbHOTO
HarpeBaHMs SYEWKH, yJUBUTENbHBIM ObUIO TO, YTO BOJA BHYTPU SYEHKH HcCYe3aeT OBICTPO,
Iepexosl B €€ COCTaBHbIE 4YacTW B BUJE adPO30JIM U3 OIPOMHOI0 KOJIMYECTBA KPOILEYHBIX
My3bIpei, MOKPHIBAIOLINX IMOBEPXHOCTh YeKu. Meiiep 3asBuII, 4TO y Hero paboTaer KOHBEpTEp
BOJIOPOJIHO-KHCJIOPOIHOM CMecH B TEUEHHUE MOCHEeTHUX 4 JIeT, UCHOJBb3YIOMMN LIENouKy u3 6
WINHAPUYECKUX STYEEK.

N3o0petarens o0bscHAET paboTy sYeHKU MOJsIpU3alyeil MOJIEKy BOJbI MO IeiicTBHEM
rpaJle€HTa AJIEKTPUYECKOro MOJIs B Mpeaesiax MOJEKYyJdbl M pe30HaHCa, KOTOPHI yCHUIMBaeT
apdekt. Takoe 0OBsICHEHNE COOTBETCTBYET U3JIOKEHHOMY B MpEIbIAYILEH IT1aBe, eciau MpU3HaTh
CyIIEeCTBOBaHME 3(Upa U CIPaBeIIMBOCTh HANIEHHBIX TaM YCJIOBHM paBHOBECHS MEXIY 3(PUpPOM
u BeniectBOM. OTiauume 3TOro ciaydas OT MPEIbIIyLIero 3akiIYaeTcss JMIIb B Pa3Inuuu
CTPYKTYPHOT'O YPOBHS BEILIECTBA, HA KOTOPOM OCYILECTBIISIETCS PE30HAHC € 3(PUpOM.

O ToMm, 4TO M30BITOYHOE TEIUIO, BBIIEISIONIEECS B MPOIIECCE MOCISNYIONIEH pellakcalun
paboyero Tema, OOYCIOBIEHO HMEHHO TIIO/IBOJIOM SHEPIUU U3 OKpYXaloled cpenpl,
HOJTBEPK/IAET, B YACTHOCTH, ycTaHoBKa Y. Jlaitna (W. Lyne, 1996). On eme B 1981 r. moctpoun u
IIPOBEJI UCHBITAHUS OTONMTEIBHON CHUCTEMBI Ha aToMapHoM Bojopoae. Kak u mpu oObryHOM
BOJIOPOJIHOW CBapKe, BOJOPOA B €ro YCTAaHOBKE MPOIYCKAJICS 4Yepe3 JIIEKTPUUYECKYIO YTy,
KOTOpas pazjarajia ero Ha «aTOMapHBI» BOJOPO/I. 3aTeM aTOMapHbII BOJIOPO peKOMOMHUPOBAI
Cc BblIeneHHeM Temia. TakuM o0pa3oMm, BOJOPOA BBICTYHAl B KadyeCTBE <«IIOCPEIHUKAN,
COBEpILABUIETO KPYroBOM TIPOLIECC, M PACXOJ DJIEKTPOIHEPrMM Ha MOJAEp)KaHUE JyTU
paccMaTpuBaicd UM Kak JHeprusi «aktuBauumy. «Hemocraromiasy ans Auccouuanyy BOAOpoaa
SHEprus B 3TOM CiIydae U3BJeKaiach, o MHeHHIO Y. JlaitHa, u3 «adupar.

SIBneHue M30BITOYHOrO TEIUIOBBIIEICHUS MPU PEKOMOMHAIIMM aTOMOB BOJOpOJa ObLIO
MOJATBEP>KJIEHO NIPU UCTIBITAHUX TEIUIONE€HEPATOPOB Ha aTOMAPHOM BOJIOPOJE, NMPOBOAUBIINXCS
B Poccum ¢ 2003r. A.®ponoBeiM, ocHoBaTeneM kommnanun «Faraday Lab. Ltd. (OOO
«JIHT®»). B xauecTBE OCHOBBI KOHCTPYKIIMHM UM ObUT BEIOpaH MOIIHBIN 3JIEKTPOHHO-BaKyyMHBIN
JIMOJ] C BOJIb(MPaMOBBIM KaTOJIOM MPsIMOTO Hakana (puc. 5). ['eHeparop BkirodaeT B ceOs LMITMHID
C BXOJHBIM M BBIXOJHBIM KaHAJIaMH, 10 KOTOPHIM BOJASHOW TOTOK TEUYET BOKPYI 3aMKHYTOH
BHYTpEHHEH KaMmephbl, HaloJHEeHHOW BojopozoM npu aasieHuu 0.1 atm. BombdpamoBas HUTH
mona, auamerpoM 0.25 MM B LIEHTpE yCTPOMCTBA CIYKMT KaTOJAOM, TJ€ BOAOPOA MEPEXOIUT U3
MOJIEKYJISIPHOTO B aTOMapHOE COCTOsIHUE. 3aTeM B mpoliecce nepexoja oT atomapHoro H x Hj
BBIJIEIISIETCS] «M30BITOYHOE) TEIIO, OTBOJUMOE C OXJIaXJaroued Boaoil. Bogopon npu stom He
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norpedsiercs. UToOBI co3math «cinaborounoe» pacmieruieHrne H, B H, Mexmy mooKUTeTbHBIM
aHOJIOM W OTPHIIATCIIbHBIM KAaTOJOM CO3/IaBaJIach Pa3HOCTh MOTCHI[MAIOB C HMITYJIbCaMU B
npenenax ot 200 mo 300 B. Mmnynbcbl co31aBaIMCh MOCTOSIHHBIM TOKOM € yactoToi 10 10 MI'.
[Ipy ucnonp30BaHUM UMMYJILCHOTO Hakana katona 12 B ¢ uactoroit 511 u cooTHomeHun
UMIynbca K Tmay3e 5 % JOCTHralioch MHOTOKPAaTHOE MPEBHIIICHUE
KOJIMYECTBA BBIJIEIMBIIErOCs TEIIa HAJl 3aTPAYCHHOM JIEKTPOIHEPTUEH. BBQI’;’;‘I’H/}S,?;;‘M‘}%T;;PICTCMBI

@pannysckuii ucciaenoarens JKan Jlync Hogun (J.L. Naudin) = =
VIYYIIAT PEKUM PabOTHl 3TOr0 reHepaTropa, 3aMEHUB CHIJIOBOM arperar ﬁe {1 G g mamnerin
Oarapeeil 00JbLION MOIHOCTH C UMITYJIbCHBIM IreHeparopoM Ha 10 MI'm. 7l 00Pem 03 1
Hcnonw3yst ux, Hogua cMor mydiie chopMUpOBAaTh UMITYJIBC aHOAHOTO
HanpsoKeHUs, (GopMa KOTOPOro OKas3allach OuYeHb BaXkHa, W OJyaromaps
9TOMY YBEIWYHMJI «BBIXOJ Teruia». Ero «reHeparop ¢ aToOMapHBIM
BOJIOPOJIOM» paboTan B TeueHue vaca ¢ 3¢ dexruBHocThi0 Oonee 2000 %,
T.e. ¢ 20-KpaTHBIM TMPEBBIICHUEM BBIXOJA TEIIa HaJ 3aTPavyeHHOUN
ANEKTPUYECKON B3Hepruei. I[lpm 3TOM MM HUCHONB30BAIMCH JBA BHUIA
COBEPIIICHHO PAa3HOr0 M3MEPHUTEIILHOIO 00OpYIOBAaHUS, MMOIATBEPIUBIIIHEC -
HAJIEKHOCTh U3MEPEHUS BXOIHOM MOIITHOCTH YCTAaHOBKH. —

Bce otm  daxThl YKasLIBAIOT HA TO, YMO MPAHCMYMAYUs Puic. 5. Tenepatop
NIEMEHMOE U U3OBIMOYHOE MENI06blOCaeHUe AGNAIOMCA He NPUYUHOU, d A. ®ponosa
cnedcmeuem Opyeux npoyeccos. TaKOBBIM SIBIIICTCS YHEPrOOOMEH MEX Ty d(PUPOM H BEIISCTBOM.

BosbspamoBas
HUTb KaToJa

3. EAMHCTBEHHBII HCTOYHUK «U30BITOYHOID IHEPIruu - 3¢up.

M3BeCTHO MHOXECTBO SIBICHHUH U YCTPONCTB, B KOTOPBIX «M30BITOYHAs» MOIIHOCTh
NPOSIBIIIETCS. HE B «IIPOJYLIMPOBAHUM» TEIUIOBOW SHEPTHH, a B GopMme mosie3Hoi paboTsl [3].
[TepBoil Takol ycTaHOBKOW OblUT «ycunuBaromuii Tpancmutrtep» H.Tecna, momyuuBIni
BIIOCJIEJICTBUM €ro uMsA. B 3amaTeHTOBaHHOM UM ycTpoiictBe (puc.6), IpUMEHEH
cneunduyeckuii TpaHchopmarop, Ero mepBuyHas Karymka «A» coCTOssIa U3 JBYX BHUTKOB
TOJICTOTO KaOelsisi ¢ OYeHb MajibiM CONPOTHUBICHHEM, KOHIIBI KOTOPOTO OBLIM HPHUCOCTMHEHBI
yepe3 paspsaaHUK «P» ¢ DJIEKTpOMAarHWTHBIM IIpEpbIBAHMEM AYI'M K BBIBOJAM TI€HepaTopa
NOCTOSIHHOrO Toka «B» c Hampsbkenuem 6 kB. Jlns yckopeHus paspsiga U NPUAAHUS €My
KoJIeOaTeNnbHOTO XapakTepa Teciia 3alllyHTUPOBAJI BBIBOJABI I'e€HEpaTopa KOHJAeHcaTopoMm «C»
0OJBIION €MKOCTH, YCTAHOBJIEHHBIM HEMOCPEICTBEHHO BOJM3M pa3psAnHUKa. Brtopuunas
oOMOTKa TpaHchopMmaTopa HMeNa BHUJA LMIMHIPUYECKOH WM
KOHYCHOM KaTYIIKH, cojiepalieil O0JbIlIoe YMCI0 BUTKOB IIPOBOAA,
HAMOTAHHOTO B OJWH CJION. BepxHuWil KOHEN 3TOW KaTyIIKH ObLI
MIPUCOETUHEHUN K TOPOMJAIBHOW METAJUIM3UPOBAHHOW aHTEHHE, a
HIDKHUH 68 KOHEIl — K 3a3eMIICHHI0 «E ». Hacrpoiika nepBudHON U
BTOPUYHOM 1enu TpaHcpopmaTopa Tecrma — OCyIIECTBISAIOCH
noJI00POM €MKOCTH KOHJIEHCAaTopa M 3a30pa paspsaHuka. Bce 31o
MIO3BOJISJIO  PE3KO  YBEIMYUTh  4YaCTOTy  DJIEKTPOMAarHUTHBIX
KonebaHui 1o cpaBHeHHIO ¢ BuOpatopoM [.I'epma (Bmioth 10
MUUIMOHOB repu). [Ipu aTom Hapsay ¢ HEOOBICHUMBIM 3D dexTom
MHOTOKPAaTHOTO YCHJICHHS H3ITy4aeMOil MOIIHOCTH HaOJII01aI0Ch
ABJICHUE W3JIyYEHUs] HEU3BECTHOW mpupojasl, kotopoe H. Tecna
Ha3Ball «paguaHTHeIM». Criennduka 3TOro U3IydyeHHs MposBisiack Bo MHoroM. [Ipexae Bcero,
9TU W3JIY4YEHUS IOIYyYAIUCh TOJBKO C IOMOIIBK) OJHOCTOPOHHMX HMMITYJBCOB TOKAa BBICOKOM
4acTOThl (AOCTUraBIIMX HECKOJBKHUX Merarepi). OHU BO3HMKAJIM, KOTJa BBICOKOBOJIBTHBIN
IIOCTOSIHHBIA TOK pa3psykaeTcs B HCKPOBOM IIPOMEKYTKE H IpPEphIBAeTCS A0 TOrO, Kak
BO3HUKHET KaKOH-JIMOO peBepcUBHBIN (00paTHBIN) TOK. DPGHEKT 3HAUUTENBHO YBETUUMBAICA,
KOIZla UICTOYHUKOM ITIOCTOSTHHOTO TOKa CIIYXKWJ 3apsDKEHHBIM KOHAeHcaTop. O MHOTOKPAaTHOM
YBEJIMUEHUHU MOLTHOCTH YCUIMBAOIMM TpaHcMuTTepoM H.Tecna cBUAETENbCTBYIOT pe3yIbTaThl
UCIBITAHUN JIBYX €ro yCTaHOBOK, MOCTpOeHHbIX cHadana B Komopano-Cnpunre, a 3atem (B
Oonpiiem MmacimTabe) Ha ocTpoBe JIOHT-AWIEHI Hegaleko OT HLm-ﬁopKa. B oroit Gamrae

Puc.6. Ycunusarommia
tpancmutrep H.Tecna



YUEHBIM Te€HEpUpOBall NOTEHLHUABI, KOTOPBIE PA3PsKAINCh CTpeJaMu MOJIHUM JiuHOM a0 40
MeTpoB. OMNBITHl COMPOBOXKJIAIHCH TPOMOBBIMHM packaTamu. BOkpyr MemHoro Kymoja OaliHu
auameTpoM 20 METPOB IbLIAJI OTPOMHBIN CBETOBOW 1ap. Bokpyr ycTaHOBKM Ha pacCTOSHUU B
20 MwIb CBETWIMCh B MOJHBIA Hakal 10 COTHM 100-BaTTHBIX JiaMIl, BOTKHYTBIX B 3€MIIIO
rokoJiem [10].

OnmuuMm u3 nocienoBateneit Tecibr 661 Tomac ['eapu Mopait (T. Moray, USA). B 1909-
1910 rogax oH co3gai psii YCTPOMCTB, paOOTaOIMX, KaK OH CUMTAN, Ha 3JIEKTPOCTaTUUYECKOM
3apsge 3emiun U uoHOchepbl. OIHO W3 TakKUX JIEMOHCTPAIIMOHHBIX YCTPOMHCTB OBLIO
NPECTaBICHO JKCIEpTaM Uil OCMOTpPa (3a MCKIIOUEHHEM MaJIeHBKOW KOPOOOYKH, KOTOPYIO
n300peTaTelb MPeanovnuTal IepKaTh B HarpyIHoM kapmane). OHO COCTOsIIO U3 KOHEHCATOPOB,
MOBBIIIAIONIETO TpaHcPopMaTOpa, paspsAHUKA W TAHEIW C 2-Ms paJAHoIaMIIaMH, a TaKke
MIOCTOSIHHOTO MarHuTa, NepeKiroyaTeneil 1 cBeTHIbHUKOB MOIIHOCThIO 100 1 20BT B KauecTBe
Harpy3ku [6]. Kakue-nmnbo OGatapenm B yCTPOHCTBE OTCYTCTBOBQJIM, OAHAKO B KOHCTPYKIHIO
BXOJWJIM aHTeHHBI 1iuHOM 10 200 ¢yTOoB, moaHATHIE HA BBICOTY 0K0JIO 80 ¢yTOB, M 3a3eMIICHUE
nIyouHON 10 7 GyToB. DTO yCTPOWCTBO HCIBITHIBAJIOCH B TEUYCHUE JOCTATOYHO JITUTEIHHOTO
BPEMEHHM KaK B JIOMAIlHUX YCIIOBUSIX, TaK M B ropax (BAadu OT JUHUM SJIEKTpONEpenad).
HekoTopsie u3 ycTpoHCTB pa3BUBaIM B Harpy3ke MouHocTh 10 650 Bt npu Hanpskenun 1o 250
kB.[11]. Kak Buanm, B 3TOM yCTpOICTBE MHOI'O CXOJIHBIX 3JIEMEHTOB ¢ TexHojorue H. Tecnsl.

Hemano Takux 571€MEHTOB MOXHO OOHApPYKHUTh M B «CBEPXCAMHUYHOMY» JBUTATEIIEC-
renepatope OnsuHa ['pes (Ilarent CIHA Ne 4,595,975). 3a mepuox 1961...1986 rr. o
MOCTPOMJI M 3alaTeHTOBAJl HECKOJIbKO MPOTOTUIIOB CaMOMOIICPKUBAIOIIUXCS YCTPOMCTB
«EMA» (Electric Magnetic Association), CHOCOOHBIX MPOU3BOAMUTH SJIEKTPHUUECKYIO DHEPTHIO
0e3 HCMIOJBb30BaHUSl TOIUIMBA M OOECIeYMBATh SHEPTHUEH KUJIOW JOM, MAIWHY, MOE3] WU
camon€r. HeoaHOKpaTHbIE JEMOHCTPALMH €0 TEXHOJIOTMH MOJTYYUIN BOCTOPKEHHBIE OTKIUKU
B mipecce, a cam [paii ymocrowmscst 3Banust «M3o0Operarens roma» (1976) m «Ceprudukara
kauecTBa» oT P. Peiirana, B To Bpems rydepnaropa Kamudopuuu. Kak u y Tecnbl, reneparop
['past muTasicss MOCTOSIHHBIM TOKOM BBICOKOTO HampspkeHus. OJIHaKO BMECTO BBICOKOBOJIBTHOTO
reHepaTopa MOCTOSIHHOTO TOKAa y HETro MCHOJb30Balach OaTapes, BBIXOA KOTOPOH mpephiBaeTcs
MyJIBTHBUOpAaTOpoM. MMMynbChl OT MyJnIbTHBUOpaTOpa MOAABAINCh HA TEPBUYHYIO OOMOTKY
00bIYHOTO TpaHChOpMaTOpa, BBHICOKOBOJIBTHAS OOMOTKA KOTOPOTO Oblla MpPUCOENWHEHA K
BBITIpAMUTEILHOMY MOCTY. Kak u y Tecinbl, BBICOKOBOJIBTHBIM HMCTOYHHK TOCTOSTHHOTO TOKa
MEPUOANYECKH 3apsDKal KOHJeHcaTop Oonbliol eMKocTH. Emé ogHuM oOMIMM KOMIIOHEHTOM
ObLT UCKPOBOU pazpsimHuk. OMHAKO BMECTO TpaHChopmaTopa B ycTpoiicTBe ['pasi mpumeHsiach
«KOHBEPCHOHHAs 3JIeMeHTHas mnepekmodaromas Tpyoka» (KOIIT), koropas coctosna u3
pe3ucTopa, HCKPOBOTO Pa3psIHUKA U 3apATONPUEMHBIX CETOK, T.€. 00bEIUHIA TP KOMIIOHEHTA
ycTpoiictBa Tecibl. YCTPOMCTBO «XOJOAHOTO JJIEKTPUYECTBA», Kak HasblBal ero ['poau,
COBEpIIANIO paboTy, MUTask MOTOpP, TEJIEBU30p, PAAUO, JIAMIIOYKA HAKAIMBAaHUSA U T.I. TeM He
MEeHee BCE€ TOMBITKA H300peTaTelis MPUMEHUTh CBOK TEXHOJOTHI0 B KOMMEPUECKHMX MENsIX
KOHUMWINCh Heynade. B konme 1970-x romoB texHonoruto I'pes ckynuia dupma «3erex
Hukopropeiite», a MONBITKH W300peTaTeNsi 3aMHTepecoBaTh MpaBUTeNbCTBO U ceHat CIIIA He
nonyunsiv otkianka. Ckonuasics JnBuH Buncent ['peii B anipene 1989 roma B cBoeil MmacTepcKoit
B Cmapkce (HeBana) B Bo3pacte 64 yieT npu 3arafoqHbIX 00CTOSATETHCTBAX.

Opnako uzen He yMUPAIOT OeccleIHO, U B 3TOM MOXHO €Il pa3 yOeauThCcsl Ha pUMepe
reHepatopa sHeprun «Tectatuka», uzodOperenHoro Ilomom baymanom u mocTpoeHHOro B
xpuctuanckoit oOumHe «Methernita» (IlBeiinapus). Heckonbko Takux OeCTOMIMBHBIX
TEeHepaTOPOB TOCTABJISAIOT yke B TeueHue Oonee 30 JIeT AJIEKTPOIHEPTHIO B KOJIUYECTBE,
MOKPBIBAIOIIEM MOTPEOHOCTH Bcell OOUIMHBI (BKJIIOYash W IMPOU3BOJCTBEHHBIE MACTEpPCKUE,
KOTOpble HaxoasaTcss Tam ke). Kak u B ciywae ¢ 3. I'paem, uzaero II. baymany nopackasano
n3ydyeHrue MoJiHui. OpgHako B oTiaumuue oT Tecnsl m I'pad, mis co3laHusl BBICOKOBOJBTHOTO
HMCTOYHHMKA TIIOCTOSSHHOTO TOKa B MamiuHe baymana mnpumeHeH reHepatop Bummnypcra
(Wimshurst, 1832...1903), wucnonb30BaHHE KOTOPOTO TPAKTUYECKH TMPEKPATHUIOCh C
BHEJIPEHHEM DJIEKTPOMArHUTHBIX TeHepaTopoB. ['eHepatop Bumiypcra npeactasisit coboit 18a



BpAILAIOLIMXCS B IPOTUBOIIOJIOKHOM HAIPABJIEHUH JAHUCKA C 3aKPETNIEHHBIMU HA HUX CTaJIbHBIMU
WIM aJIOMUHUEBBIMM CerMEeHTaMu. Pa3zgeneHue 3apsoB Ha CerMeHTax JMAUCKOB  OBLIO
00yCJIOBJIEHO TpeHueM IMIeToOK. OHHM K€ OCYIIECTBISUIA ChEM
3apsifia ¢ CETMEHTOB JIMCKA, KOTOPBII 3aTe€M CTEeKall B JIEHJCHCKUE
OaHku U TaM HakamuBaicsa. B «TectaTuke» BbICOKOE HapsSyKEHUE
C 3THUX KOHJIEHCAaTOPOB MOJBOIMUTCS K BEpXHEW YacTh OONBIIHUX
MeTaJuIn4eckux OaHok (comepxkumoe kotopeix II. Baymann
HUKOMY HE TIOKa3bIBET, M OTHOCUTEJIbHO €ro ObUI0O MHOTO via oy
IPEIIOJIOKEHUH, HauuHasi OT KOHAEHCATOPOB C YpPaHOBBIMHU =
N00aBKAMU M 3aKaHYMBAas CTPAHHBIM COYETAHHMEM KpHCTauioB u  uc.7. I'eneparop baymana
MarHuToB), a 3aT€M BBIBOJAUTCS U3 X HUYKHEH 4acTU Ha UCKPOBbIE «Tecratitkay
paspsAHUKH. PsSaoM ¢ paspsaHMKaMH HaxXoZSATCs JIBa IOAKOBOOOPA3HBIX 3IIEKTPOMArHUTA.
Takum obOpa3zom, W B reHeparope baymaHa NpUMEHSIOTCS T€ K€ SJIEMEHTHI JIJsl YCHIICHUS
UCKpPOOOpa30BaHus U MPEPbIBaHUS AYTH, YTO U Y TecIbl.

CamoBpaineHue AUCKOB MallMHbl baymana mociie Ha4ajapHOTO TOJYKA 00EeCTIeYMBAETCs
B3aMMHBIM OTTaJKMBAaHHEM CETMEHTOB JBYX KOJEC 3a CYeT CHJI 3JIEKTPOMAarHUTHOTO
B3aMMOJIEHCTBUS, TOCKOJIbKY BpAIIAIOIIMICA HAJIEKTPU30BAaHHbBIN TUCK TeHepaTopa o0pa3yeT ¢
BHEIIHEH 1IeNbl0 3aMKHYTHIM BUTOK MOIIHOTO TOKA, TEKYIIETO0 B JUCKaX B MPOTHUBOIOIONKHOM
HanpasiieHuu. HacTpolika BpallleHHsl OCYIIECTBISETCS OTHOCHUTEIbHBIM CMELIEHHEM IIETOK.
Mamunsl «Tecratuka) UMeeT JUCKU AUaMETPOM 2 MEeTpa U UMEIOT MOIIHOCTH cBbiiie 30 kBT.
CrienanbHbli AMOAHBIA MOIYJIb M JIeHAEHCKHE OaHKM 00eCHeuMBaIOT B HEH PETyIUPOBKY
4acTOThl. B KOHCTPYKIIMIO BXOAUT TAaK)Ke YCTPOICTBO, MOHMXKaro1ee Hanpsbkenue co 100 kB (u
6omee) no 220 B.

To, 4TO TakMe MAaIIUHBI CYIIECTBYIOT W pabOTarOT, MOATBEPKAAIOT OTYETHl 12-TH
KOMIIETEHTHBIX ~ YU€HBIX, B pa3HOE BpEeMs NPUE3KABIIUX B OOMMHY il 0OCIEeqOBaHUS U
npoBepku padorocnocobHocTn «Tecratukn» (Bkimtoyas npod. C. MapuHOBa, MOCTPOUBIIETO
paboyrie MOJAENM 3TOr0 TEHeparopa W B KOHIIC KOHIIOB IOTHOIIET0 IPHU 3aragodHbIX
oOcTosiTenbeTBax). OHAKO BCE JKCIEPThl CXOAATCS BO MHEHUH, YTO MPHHLMUIBI JEHCTBUSA
«TecTaTUKN» OCTAOTCS HESICHBIMU.

M3BecTHO elie MHOXECTBO YCTPOWMCTB, MOJOOHBIX M3JI0KEHHBIM BBIIIE, KOTOPhIE TaKXkKe
UCMOJb3YIOT aJIbTEPHATUBHBIE W3BECTHBIM BO300HOBIIIEMBIE WCTOYHHKH HHEPTUU U MOTOMY
Ha3BaHbl HAMM «aJIbTepHaTOpamMu» [3]. B MX KOHCTpYKIMAX HET HUYETO TAKOI'o, YTO yKa3bIBAJIO
Obl Ha OTJAJIEHHYIO BO3MOXKHOCTh IPOTEKaHWs SACPHBIX peakuuil. M TeM He MeHee OHHU
pasBUBAIOT  IOJIE3HYK0 MOILIHOCTb, IPEBOCXOALIYIO0 3aTPAuE€HHYIO HAa HX «PACKPYTKY», T.€.
TEHEPUPYIOT «CBOOOJHYIO HEPTUIO». DTO OOCTOSTENHCTBO MPUHLUIHUAIBHO OTJIMYAET UX OT
reHeparopa Poccu M Apyrux ONMCAaHHBIX BBIIE TEIUIOr€HEPATOpoB. [ MOIy4eHHs OT HUX
nojie3Ho paboTel W HeoOXOAMMO MOMOJHUTH MX TEMJIOIHEepreTudeckoil ycraHoBkoil (TOVY),
npeoOpa3zyroniell N30bITOUHYIO TEIJIOTy B mone3nyto paboty. KIIJ[ Takux ycraHoBok m =W/Q
3aBUCUT OT TEMIIEPATYphl OXJIaKIAIOIIEH TEIJIOreHepaTophl Cpelibl U Kak MPaBWIIO 3HAUYUTEIHHO
MEHbIIE eIUHULBL. /{11 4pe3BbIYaliHO IPOMO3AKUX ATOMHBIX 3JIEKTPOCTAHIMM, MCIOJIB3YIOLIINX
TEIUIOTY SIIEPHBIX peakuuil neneHusi, oH He mnpesbimaer 0,3...0,4. UtoOwl cmenate paboTy
KOMOMHHMPOBaHHOW YCTaHOBKH (TerioreHeparop + TOY) aBTOHOMHOM (CaMOIOAUTHIBAIOLIEHCS ),
HEOOXOIMMBI TOpa3io OONBINE OTHOIICHHS MOTYyYeHHON TeIUIoThl () K 3aTpavyeHHON padote W,
yeMm 3T0 AalT reHeparopsl Poccu (3,74). OnHako Takue peKUMbl HEYCTOMYMBBI M UPEBATHI
aBapusmMu. [losTromy peasbHas 00JacTb MNPUMEHEHHs] TEIUIOTEHEepaTOpOB  OrpaHUYeHa
HarpeBaTeJIbHbBIMU MpPUOOpaMH. AJBTEPHATOPHl JK€ HEMOCPEACTBEHHO BBIJAIOT HA BBIXOZE
MOJIE3HYI0 MOIIHOCTh, 3@ YTO MX M HA3bIBAIOT «TeHepaTopaMu CBOOOIHOW sHeprum». SBHOE
OTCYTCTBHE B HUX YCTPOMCTB II0/IBOJIa M OTBOJA TEIUIA YKa3bIBAET HAa TO, YTO TaKUE I€HEPATOPHI
HE SBISIOTCS TEIUIOBBIMHM MAlllMHAMHU U JIMIIb NPEoOpa3yroT MOJYyYEeHHYI0 H3BHE CBOOOIHYIO
(YHopsiioueHHYI0) SHEpruto u3 oaHoM ¢opmbl B Jpyryio (Oomee ymoOHyro). CremoBaTenbHO,
UCTOYHHKOM DSHEPruM JUIsl aJbTEPHATOPOB MOXKET OBbITh TOJIBKO cpenaa, obsaaaromas
yropsiioueHHo# opmoit sneprun. Takoit cpenoit u asistercs a3¢up. Hu XSAC, Hu tpancMmyTarus




XUMHUYECKUX AJIEMEHTOB KaK MCTOYHHUKH Teria (CBSI3aHHOW SHEPTHH), 3TOW (OpMOIl SHEeprum He
pacrosyiaratoT ¥ IOTOMY He MOTYT OOBSICHUTh paboTy OOJIBIIIMHCTBA M3BECTHBIX HA CErOAHSALIHHIMA
JICHb «CBEPXEIMHUYHBIX» ycTpoiicTB. Kazanock Obl, mpuBeAeHHBIE BbIIIE (DAKThl JODKHBI ObLIH
noOyIUTh MCCIIe0BaTeNIeH BEpHYThCA Ha MyTh, mpoTopeHHbd H.Tecina. OxgHako 10 cux mop, Kak
BUJIUM, NOUCK MAKO20 0OBACHEHUS OCYWECMBIIAeMCs C 3a8UOHBIM YHOPCMBOM 6 OUAMEMPATbHO
NPOMUBONOIONCHOM HANPABIEHUU.

Cpenu rnaBHBIX IPUYMH TaKOIrO IIOJIOKEHUS CIEAYET Ha3BaTh OTCYTCTBUE TEOPUU
HETEIUIOBBIX MAallMH, KOTOpas BMECTO MPHU3HAHHUS HCKIIIOYUTEIHHOCTH HMCTOUYHUKOB TeIia
00o0mana Obl 3aKOHBI TEPMOJIMHAMUKHY Ha HETErIoBble PopMbl BMKeHHs. C MOSBICHUEM TaKOW
teopuu [13] monoxenue MeHsercs. JlokazarenbCTBO B paMKax 3TOM TEOPUM €IMHCTBA 3aKOHOB
nepeHoca u npeodpa3oBaHmst BceX (HOpM SHEPTUU U MOTyYEHUE OCHOBHBIX MPUHIIUIIOB, 3aKOHOB H
YPaBHEHHI KJIACCMYECKOW M HEPAaBHOBECHOM TEPMOJMHAMHUKH; KJIACCHUYECKOM M KBAHTOBOU
MEXaHUKH, TMJIPOAVMHAMUKUA M a’pOJMHAMMKH, 3JIEKTPOCTATUKU U DJIEKTPOJAMHAMHUKU KakK €€
CIIEZICTBUM TMO3BOJSIET OoJjiee OOOCHOBAHHO MOJOMTH M K BONPOCY OO0 HCTOYHUKE HHEPTUU
«CBEPXEAUHUYHBIX» YCTPOMUCTB.

DHeproguHaMuKka OOBICHSET paboTy BCEX TaKUX YCTPOMCTB U3BICUCHHEM JHEPIHH U3
BHEIIHUX CWJIOBBIX NoJei. B TO ke BpeMs NpWIOKEHHWE SHEProAWHAMUKHA K SPUpYy Kak
ABTOHOMHOI BCETPOHUKAIOLICH cpelie, CIIOCOOHON MEepPeHOCUTh JIOOble H3IydeHHs, TpeOyeT
pacCMOTPEHMSI 3THUX MOJEH HE KaK CaMOCTOATEIbHOM MAaTepHAIbHOM CYIIHOCTH, a Kak
HANPSDKEHHOTO cocTostHus 3dupa. Takoil moaxon mo3BossieT 0e3 KaKUX-ITu00 JOMOTHUTENbHBIX
MOCTYJIATOB YCTAHOBHUTD PSIJl BAXKHBIX JUIS 00CYXK/IaeMOi MpOoOJIeMBl CBOMCTB ddupa: HAIUYHE B
HEM YIOPSIOYEHHON PHEPTruu KoJeOaHUM ero IMIOTHOCTH, YIENbHOE 3HaYeHHE KOTOPOil paBHO
KBAJPATy CKOPOCTH CBETA ¢°; BOSMOXKHOCTb €r0 TNPEBPAIICHHS B BEIIECTBO (M 0OPATHO);
CIIOCOOHOCTH TIEPEHOCHUTD YHEPTHUIO Oeryiiiel BoJIHOI 0e3 rnmepeHoca camoro 3¢upa; OTCYTCTBUE B
HEM JIUCCHUIIALMU 3HEPIUU; CUIIOBOM XapaKTep €ro B3aUMOJCHCTBHS C BELECTBOM; YCIOBMS MX
paBHOBECHS U BO3MOXXHOCTb UX HapyuieHus, u T.4. [ 15].

[Tockonbky Jnuamna3oH KoyieOaHUWM IUIOTHOCTH 3(pupa HE OrpaHUYeH, C HUM
B3aUMOJICHCTBYIOT JIOOBIE CTPYKTYPHBIE 3J€MEHTHI BellecTBa. Paznuyue 4acToThl KoJieOaHMi
ATHUX 3JIEMEHTOB U ONpEEIseT, B KaKoil (hopMe BOCIIPUMYT SHEPIUI0 3PUpa «CBEPXEAUHUYHBIE)
ycTpoiicTBa: B popme Terma (kak reHeparop Poccu mim mo0ble Apyrue TerioreHepaTopsl), UiH B
dbopmMe cBOOOIHOM PHEPrUM (KaK 3TO JIETAIOT MEXaHWYECKHE, AIEKTPUUYECKUE WM XUMHUYECKUE
TeHepaTopbl CBOOOTHOM SHEPTHH).

Kaxk nokazano B [14,15], paBHOBecue 3¢upa ¢ BEIECTBOM HOCUT JUHAMUYECKUM XapaKTep
U MOXET ObIThb HapyllIeHO Ha JItoOOM yyacTke ero cnekrtpa. CorylacHO 3HeprojnHaMHKe, 3TO
MOJKHO CZeJNIaTh, MOHMKas JIOOBIM CIIOCOOOM aMIUIUTYY KOJeOaHUsl pe30HUPYIOLINX C 3PUPOM
Ha Kakoi-1100 4acToTe CTPYKTYpPHBIX 3JIEMEHTOB BeIllleCTBa (MOJIEKYIN, aTOMOB, 3JIEKTPOHOB U
T.1.). CornacHo H.Tecna u ero mocienoBaTessiM, 3TO MOXET JOCTUTAThCs YIbTPAKOPOTKUMU
UMIyJbCaM TOKa, YJIbTPa3BYKOM, KaBUTalMeW, MUKpoB3peiBoM H T.1I. [3,13]. Ilockosbky
paBHOBecHe »(upa C BEUIECTBOM BOCCTAHABIMBAETCS OYEHb OBICTPO, TaKue BO3AEUCTBUS
JIOJDKHBI  OBITh TOBTOPSIOUIMMUCS M OCYIIECTBIATHCS 3a BpeMs, MEHbIIEE JIUTEIbHOCTH
mpolecca pejakcaluu cucteMbl. HarmsiiHbIM mpuMepoM Takoil WHHUIMALMKU CIYKUT B3PbIB
TepMosiiepHoit 6omOb1 Hax HoBoii 3emieit B 1961 roay, xoraa ociaenuTeNbHO SPKOE 00IaKo
MOJIHAJIOCH B CTpaTocdepy, NOCTUTHYB AMAMeTpa B 5 KM U Topesio TaM Iojiyaca, MpPEeBbICHUB
pacuetHoe TeruioBbinenenue B 10° pa3. J[pyrux HCTOUHMKOB SHEPIUH, KpoMe 3DUpa, MPH 3TOM
He Obuto. Ilo-BuaMMoOMy, HedTO MOJ00HOE MPOUCXOIUT M B reHepatope Poccu, a Takxke B
JIPYTHX TEIJIOTEHEpAaToOpax IpHM WHULMUPOBAHUM B HUX HU3KOPHEPIeTUYECKUX SACPHBIX
peaxiuii. C 3TUX MO3MIIMIA CAaMU 3TU PEaKUU CJIelyeT paccCMaTpUBaTh HE KaK MCTOYHUKH, a KaK
NOTPEOUTENN 3HEPTHUH. DTO M OOBACHSAET HU3KUH YPOBEHb paJuallMd B HUX M YPE3BBIYANHO
HIMPOKUH CIEKTp MPOIYyKTOB TpaHchopMalMu XUMHUYECKUX 3JeMeHTOB. [lonTBepikieHuem
ATOMY CIIY’KaT YIOMSHYTBIE€ BBIIIE SKCIEPUMEHTHI C AJIEKTPOB3PHIBOM (OJIBI U C MOIy4YCHHEM
3TUX 3JeMeHTOB B mua3Mme [8]. Cnabas M3y4yeHHOCTh 3TUX IMPOIECCOB U OOBSICHSET IIOXYIO
BOCIIPOM3BOAMMOCTD OOJIBIIMHCTBA HKCIIEPUMEHTOB B 3TON 00JIACTH.



[IpuHIMNUANTPHO Ba)XXHO, YTO OCHOBAaHHBIM Ha HSHEProJMHAMHUKE aHalu3 paboThI

reHepatopoB Poccr HE BBIXOAMT 32 paMKH CYIIECTBYIOLIECH HAYYHOM MapagurMbl. ITO OTKPHIBAET
BO3MOKHOCTb LCJICHAIIPABJIICHHOI'O ITOMCKA HAWTYUIINX WHXCHCPHBIX pGHIeHI/Iﬁ B DTOM 06JIaCTI/I.
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