O nmoaAphIBHOM 1EATETHBHOCTH KOMUCCHH ITO
JokeHayke PAH

Crasio mpuMeToOM, UTO Korja JAejia B Poccuiickoil akafieMUW HayK
(PAH) mayTt mioxo, TO cpasy »Ke aKTUBUPYeTCA KOMUCCHS IO JDKEeHayKe,
KOTOPYIO  BO3IJIaBJisieT (PUBUK-IKCIIEpUMEHTAaToOp, akajgeMuk PAH
E.b. AsekcanzipoB, IJIEMAHHUK KOT/Ia-TO MOTYILECTBEHHOTO IIpe3ujleHTa
AH CCCP A.Il. Anekcanaposa ¢ 1975 1o 1986 rogpl. IMEHHO B 3TH TOZbI
E.b. AsnekcanapoB 3amuiiaer 10 UHTepdepeHIUH KaHAUIATCKYIO
auccepranuio (1964) u depes JiBa rozia JOKTOPCKyw (1966), B 1978 roay
nosydaetr rocyzapcrBeHHyio npemuio CCCP m B 1979 rosy CTaHOBUTCH
wieHoM-KoppecnioHaeHTOM AH CCCP B 43 roaa. K ci0oBy ckazaHo, camoro
sAByieHuss uHTepdepeHnuu A.b. AsileKCaHAPOB He OTKpbIBAJ, HO HMes
MOTYIIECTBEHHOTO S0, Tpe3uieHTa AH, mipu JKelaHWH, MOKHO OBICTPO
cTath uwieHoM AH, He B mpuMep APYTUM.

MHe MOTyT BO3Pa3uTh, YTO BCE HAYYHbBIE 3aCJIyTH
akazemuka E.b. AnekcangpoBa — 3TO €ro JHUYHBIE
JIoCTYKeHHsA. HO COOTBETCTBYIOT JIM 3TU JIOCTHKEHHUS
IIOJIydeHHBIM  peranuaM? fI  3HaAI0O  Y4Y€HBIX,
CIIEIIUATHCTOB 10 HHTeP(PEPEHITUH, KOTOPBIE CeJIall B
9TOM obsiacTu He MeHbIe, yeM E.B. AnekcaHzpos, HO
TaK W OCTAJIMCh KaHJAWJATaMU HayK Ha BCIO JKH3Hb.
BzsaTe, Hanpumep, MeHsA. f aBTop GyHIaMeHTaIbHOI
TEOpUHU CyriepobObeInHEHU S (Theory of
Superunification) [1, 2, 3], wu3o0peraTesnb
aHTUTpaBUTAIIMOHHOTO KBaHTOBOoro asuraresns (Ksl) [4, 5, 6, 7, 9] u
aIrmapaToB XOJIOJIHOTO SIIEPHOTO cHHTe3a [10, 11, 12, 13, 14]. DTO oCHOBa
HOBBIX YHEPreTHYECKUX U KOCMUYECKUX TEXHOJIOTHH B 21 Beke. Ho 10 cux
IIOpP C MOJIOJIOCTU S XOKy B KaHAWJIaTaX HAyK, CTaB YK€ IEHCHOHEPOM,
IIOCKOJIPKY HE B COCTOSIHUM B OJUHOYKY HPOOUTH Opelib B KPYTrOBOM
obopoHe, 3aHATOU pykoBoacTBOM PAH 1 KoMuCcHel 110 JIKeHayKe.

fI 3Ha10 UBHYTPH, KaK BBIIAIOTCS TOCy/lapCcTBeHHbIe TpeMun. He Oyib
MIOZJIEP>KKH HABEPXY, A ObI He MOJIyYJI IPABUTEIbCTBEHHYIO IPEMUIO, XOTS
3TO MOJIHOCThIO MOsI paboTa, MOsI KaHIUAaTCKas auccepranus. Ho B crimcke
Ha MPEMUI0 MOJIOBUHY COCTAaBUJIM HYJKHBIE JIIOJIH, KOTOPBIX s MPOCTO HE
3Has. Cucrema rHuWiIas, A MOJIYYWI KAHAWJATCKYIO CTEIleHb, KTO-TO
JIOKTOPCKYIO U T.A. Bcé 6bLI0 pacnycaHo Kak 10 HOTaM, XOPOIIIO €Il€, YTO



CaMoOTro aBTOpa He BBIKMHYJIM U3 ciucka. Koryia B 1996 roay MHOIO ObLIH
OTKDPBITBI KBAHT IIPOCTPAHCTBa-BpeMeHU (KBAaHTOH) U CBEPXCHUJIBHOE
aJIeKTpoMaruuTHoe B3aumojelictBue (CIB) — mATas dyHmamMeHTasbHAA
cwia (Cynepcuiia), TOCTy>KUBIITHE OCHOBOU Teopun CyrnepoObeTuHEHUS, S
Jias cebe 3apOK — HUKAKUX COABTOPOB, U Teopusi CynepobbeJUHEHU BIIILIA
13 MeYaTy TOJIBKO IO/ OHON Moel pamunuei [1, 2].

HaBepHoe, BKJIIOUM 51 B COABTOPHI CHJIBHBIX MHpaA OT HAayKH, BPOZE
I'uu3bypra mim ®@opToBa, cuTyanus Oblia ObI MHOM, HO ucue3 Obl caM
JleoHOB, Kak JIMYHOCTh B Hayke, na u Teopus CynepoObennHeHusd,
BO3MOXKHO, HE COCTOSUIacCh OBl B IIOJTHOM OOBEME, IIOCKOJIBKY TOJIBKO
IpaBefHas ujes MOXeT YBHAETh cBeT. IloHMMas 3To, A He CTaj JesaTh
HAyYHYIO Kapbepy, a JejlaJl caMy HayKy, M, KaK MOT, JIeCATUJIEeTUAMU
Oboposicsi ¢ kKomucched 10 JoKeHayke PAH, ¢ KoppyMOuUpOBaHHBIM
pykoBozactBoM camoii PAH, xorma mom wucciaenoBaHHA B 00JacTv
QHTUTPABUTAIMU U XOJIOJHOTO CUHTE3a ObLUIM UMH OOBSIBJIEHBI MaXpPOBOU
JOKeHaykol [15, 16, 17].

PegynpraT Hasmuno. be3 BCAKOTO cTeCHEHUA 3aABJIAK, YTO A OAUH B
dyHmameHTasIbHOM IUIaHe cjiesan Oosibiiie, yeM Bcsi PAH, He ocTtaBuB
HBIHEIITHEMY €€ PYKOBOJCTBY HHKakKoro ImnaHca. K ¢dyHmaMeHTaIbHOU
teopun CyrepoObelMHEeHUs, a 3TO IyIaBHas Teopus crosietusi, PAH He
nMeeT HUKaKoro orHotneHus. [Toe3n ymén. PAH (dusuueckoe oTesieHue)
Ha/I0 pacIlycKaTh M HabupaTh 3aHOBO, TaM HET CIIEIUAJIHUCTOB B 00JacTH
teopun CynepoObe/lMHEHUs, a 3HAYUT, HET U IEPCIEeKTUB Pa3BUTHA
dyHmamenTasibHOW Hayku. TOJIBKO HOBBIE TaJIAHTJIMBBIE JIMYHOCTH
CIIOCOOHBI BO3POIUTh 3aHOBO POCCHICKYIO aKaZleMUIO HayK, U s 3TOMY Oyy
CI10cOOCTBOBATh.

A pBaanate JieT BBICTYIAI0 C PE3KONM KPUTUKOU [IeATeJbHOCTU
KOMUCCUM II0 JIKEHAayKe UM KOoppymMmnupoBaHHOTO pykoBojactBa PAH. Ho
OJTHO J1eJ10, KOT/Ia BhICTyNaeT yuéHbId Biagumup JIeoHOB, U Apyroe Jeo,
KOIZ]Ja HEeyJOBJIETBOPUTEJbHYIO OLIEHKY AeATEeJIbHOCTU pyKoBojacTBa PAH
crasut IIpesunent Poccun Binagumup IlyruH. IloHMMasn, 4yTo akageMuKu
npocto aypAT I[Ipe3unenta Poccuu myctbiMu 06elaHUAMEY U BRIOMBaHUEM
07 3TO JeHer, cBo€ HezoBepue B. IlyTWH yke BBIpA3uJl TeM, UYTO He
npuriacun npesugenta PAH B. ®oproBa Ha coBemanue 10
¢duHaHCcHpOBaHNI0O (YHIAMEHTAJIbHOU HAyKH, a 3aTeM YCTPOWI eMy
myOJTMYHBIN pa3HOC 3a polBeTanue koppyniuu B PAH [18, 19, 20].



YyBcTBys, 4TO Tyuu HaJ pykoBozcrBoM PAH crymaroresa, Tyt xe
AKTUBUpYETCA [IeATEJIbHOCTh KOMHMCCUM II0 JIKEHAayKH, IIOCKOJIBKY BCe
JipyTie apryMeHTbl B Hay4YHOU
Z1eeCIiocCOOHOCTH HBIHEIITHETO
pykoBoactBa PAH Bo rmimaBe c
B. ®opToBBIM, OBLIM HCUEPIIAHBI.
IToutTn oOnHOBpPEMEHHO Ha caiiTe
PAH nosaBnserca JBa HUHTEPBBIO
npeacefaresnss ~ KOMUCCHUUA IO
JDKEHayKe aKageMuKa PAH
E. AnekcanzapoBa [21, 22]. OH B
oYepeHON pas [IUHUYHO
3adABJISET, YTO «Haub6oaee
KPUMuUYHO KoMuccus paccmampueaem nceB0OHayUHble
mamepuansvt, MNOCBAWEHHBIE NONBINKAM  MEXHUUECKO20
«86HedpeHUA» HOBLIX HEeU3B8ECMHbLIX No./eill U UCMOUHUKOS
dHep2uu, cywecmeosaHue KOMOPbIX He O00KA3aAHO HAYKoil
(Hanpumep, MOPCUOHHbIE NOAR, XO0A00HbBIL A0EePHLLIL cuHme3s,
«aHmMuezpasumayus», «80HO08011 2eHoMm» uau
ouoanepzoungpopmamuxa). Ilpu »stom gocraérca rpadeHOBBIM
dunprpam Ilerpuka [21].

Ho, ra arort pa3 akagemuk E.B. AstlekcanZIpoB KpEIKo BJIUII, U BJIUII 110
IIOJIHOM IIporpaMMe, IIO/ICTaBUB pyKoBozAcTBO PAH, koTopoe u Tak ese
JIEPKUTCS Ha IJI1aBy. A BJIMI AJIEKCAaH/IPOB IIOTOMY, UYTO OOJIbIIIE HEJIB3SI TAK
MHOTO U OecriapIoOHHO BpaTh, IPUKPHIBasACh Osaroil ¢ppasoii, uro «Hayka
ObLIa IOCJIEAHUM 0ACTHOHOM 4YecTHOCTH» [21]. I 3TOT 6aCTHOH YECTHOCTH
paspymiaeT caM  akaJleMuKk AJiekcaHZ[poB. MHe, Kak  aBTOpY
dynnamenTanpHON Teopuu CynepoObeIMHEHNSA, HE CTOUT O0JIBIIIOTO TPyZAa
pacmucars 10 0JI0YKaM He TOJIBKO BpaHbE akaZieMuKa AJIeKCaH/IPOBa, HO U
IIOKa3aTb TOT  BpeZ, KOTOpPBIH Obw1  Ha”ecéH  Poccum  or
QHTUTOCY/IAaPCTBEHHOU MIeATEIbHOCTH KOMUCCUM TI0 JikeHayke PAH. U
Ha4HY A ¢ rpadeHoBbIX PpribTpoB Bukropa IleTpuka.

Kax PAH yHHMUYTOKIIO IPOU3BOACTBO
rpadeHoBbIX (PIIBTPOB M TEXHOJIOTHI B Poccun

Hert cmbiciia mepeckaspiBaTh BCIO 3IOIIEI0 TOTO, Kak PAH yHUYTOXMIIO
IIPOU3BOACTBO rpadeHoBbiX GuabTpoB B Poccun. Jra snones TOBOJIBHO
moapo6HO ocBemaniack B CMU, Ha TB u B MHTepHeTre. brina BOpoleHa
nesuHdopmaiusa, 4dto rpadenoBble GuiabTpbl Bukropa Ilerpuka pajs



OYMCTKHA THUTHEBOW BOJBI HE TOJBKO He PabOTamT, HO M OIACHbBI JJIA
3710poBbsi. A cam IleTpuk JKyJUK, IIapJjiaTaH U JoKeydeHbIM. UM Kak
pes3yJsIbTaT, MPOU3BO/CTBO rpadeHOBBIX (HUIBTPOB OBLIO 00OAHKPOUYEHO, a
BukTop IleTpuk ObLT pa30p€H, HECMOTPS Ha MOIITHOE COITPOTUBJIEHUE C ETO
CTOPOHBI.

Cpagzy oTmedy, UTO A He
porcrBeHHUK Bukropa Ilerpuka u
He BeJly C HHM COBMECTHOIO
OuszHeca, HO A YyBUJEJN, YTO
KOMHUCCHUA IO JDKEHayKe Ha ero
npumepe paboTaeTt 10 OHOHN U TOH

Ke cxeMme. Hrak, YTOOBI
OCTAaHOBUTb  pPa3BUTHE  HOBBIX
TEXHOJIOTHH B Poccuu,

HeoOXoIMMO Ha pa3paboTuMKa HABECUTb SAPJIBIK JIKEYYEHOTO-DpHUKa
(science-freaks), a HOBYI0 TEXHOJIOTHIO IIPENOTHECTH KaK HEPAOOTAIOIIYIO U
BpEJHYIO, IIPOTUBOpEYAIyI0 a3aM COBpPeMeHHOH Hayku. Komy 310
BBITOJTHO? ECTECTBEHHO, YTO 5TO BBITOJAHO HAIIMM KOHKYpPeHTaM |
MOTEHIHAJIBHBIM  IMPOTUBHUKAM. OTO  IeJlasd  MOJIUMTTEXHOJIOTHS,
paspaboTaHHasi WHOCTPAaHHBIMH pa3BeAKaMU JJIA TEXHOJIOTHUYECKOTO
caep:kuBaHus Poccuu, KOTjila IO, MPeAioroM OOpbObI € pPas3TMIHBIMHU
TejielmaTaMH, KOJIIyHAaMHA U DKCTpAaceHcaMU, BBIOUpAeTcss HECKOJIbKO
NEPCIIEKTUBHBIX HAYYHbIX HAIIPABJIEHUH, 1 HAUMHAETCS UX TUCKPETUTAIHS
[23]. IIpumep c rpadenoBbiMu pumbTpamu [leTprka oueHb HATJIA/EH.

Ho ectp gpyrasa cropona menanu. Eciu rpadeHoBble PUIABTPHI Tak
IJIOXU ¥ BPEIHBI, TO OHU JIOJKHBI OBITh BpeIHBI U 3a rpaHuniei. Ho He TyT-
To O6bLT0. OKasbiBaercsa, 4To rpadeHoBble UIBTPHI 32 PyOEKOM — 3TO
PEeBOJIIOLIVA B OYMCTKE BOJbI, B TOM YHCIIe, 11 e€ onpecHeHusA. Kpome Toro,
rpa¢deHoBble GUIBTPHI CIIOCOOHBI OUUINATH PACTBOPHI OT PAIMOAKTUBHBIX
BJIEMEHTOB. JTO TO, HaJ, YeM IOTellasach KOMHCCHUA MO JiKeHayke PAH,
BbICMeUBasi Mo/I00HbIe 3asByieHus Bukropa Ilerpuka. M1 KTo ke Temepb
paboraer Hax rpadeHoBbIMM GUIbTpaMH Ha 3amaze? OTO BCEMHUPHO
u3BecTHble Maccauycerckuii TexHosiorndeckud — uHcrtutyT  (CIHA),
Manuectepckuii  yHuBepcuteT (AHMIMA) wu aApyrue. VMeHHO B
MaHuecTepCKUU YHUBEPCUTET pa3BepHYJ paboTel MO TpadeHOBBIM
¢unbTpam HOOesieBcKU JyiaypeaT 1o ¢usuke (2010), wieH JIOHZOHCKOTO
KOPOJIEBCKOTO O0IIlecTBa, OBIBIIIMI HAIl COOTeYECTBEeHHHUK AHppen ['eiim.
Hocrarouno Habpate B ['yrye wioueByro ¢pasy «graphene filter», u
IIOJIyYHTe MHOKECTBO CCHLJIOK, B TOM UmcJle, Ha paboTel AHzpes [efima:
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1. Graphene'slove affair with water. 14 February 2014
http://www.manchester.ac.uk/discover/news/graphenes-love-affair-with-water
Coobimaetcst, 4To rpad)eHOBBIN (GHUIBTP SBISETCS HACATBHBIM /IS OYHCTKU BOJIBI.

2. Graphene, thefinest filter - The University of Manchester. 2016
http://www.manchester.ac.uk/discover/news/graphene-the-finest-filter

I'pacen, cambIii MpeKpacHbIN QUIBTP:

- rpadeH MoXeT OBITh HIEATBHBIM CUTOM JIJISI (PUIIBTPAIIUU PABTIUYIHBIX
M30TOIIOB BOJIOPOAA;
- TOJIyYeHHBbIe JaHHble MOTYT HMETb CEpbe3Hble IOCJIEACTBUA [JId

aTOMHOU MIPOMBIIILJIEHHOCTH.

3. Graphene Filter Could Change the Game in Nuclear Power Costs
http://spectrum.ieee.org/nanoclast/semiconductors/materials/graphene-filter-
offers-a-tenfold-reduction-in-energy-requrements-for-cleaning-nuclear-waste

I'padenoBbie GunbTphI 3PPEKTUBHBI IPU OYUCTKE AZIEPHBIX OTX0Z0B
HA ATOMHBIX 3JIEKTPOCTAHIIUAX, YMEHBIIINB 9HEPro3aTpaThl Ha OYUCTKE B 10

pas.
4. Graphene: The perfect water filter. I'paden: Uneansuplii GuibTp Ui BOIBI.
http://www.extremetech.com/extreme/115909-graphene-the-perfect-water-filter

5. Nanotech roundup: turning seawater into drinking water. IIpepatiieanrne MOPCKOit BOJIBI
B uTheBYIO BoAy http://www.theguardian.com/science/2014/feb/28/nanotech-roundup-
seawater-drinking-water-body-power

MoO3KHO OBLJIO IPUBECTHU
eIé J[ecATKM CCBhUIOK Ha
WHTEHCUBHOE PAa3BUTHE HA
3amnaze rpadeHOBBIX
TEXHOJIOTUU JJIsl OUUCTKU U
OIIPECHEHUA BOJBI, OYUCTKHA
PafOaKTUBHBIX OTXO0/I0B, HO ; £ |
¥ 3TOTO JIOCTATOYHO, YTOOBI JI0Ka3aTh l'IOILprBHYIO JleITEeJIbHOCTh NPOTUB
CTpaHbl KOMHUCCUH 110 60phOe ¢ keHaykoir PAH. ¥ Hac yHUUTOXXKHUIIH, Ha
3anaze WHTEHCUBHO Pa3BUBAOT. UTO Temephb BbI CKa)KUTe HaA 3TO,
rocrojguH AJIEKCAHAPOB?

Korga AnekcaHZipoB 3adBJIsIeT, YTO OH COKOHOMMJI TOCYZIapCTBY 500
MJIPJ. 10JUTapOB Ha ¢uabTpax [IeTprka, To XoTs1 661 OTAaBas cebe OTYET, YTO
3Ta CyMMa COOTBETCTBYET JIBYyM T'OJIOBBIM Oro/»KeTaM (JJOXOZHOUM YacTH)
crpaubl. Ilosy4yaercs, 4TO Bce OIO/PKETHUKU CTPaHbI, BKJIIOYAsS apMHUIO,
JIOJI’KHBI HE eCTh U He IIUTh, ¥ 0eCIUIaTHO 2 rojia paboTaTh Ha IIPOU3BOICTBO
rpa¢deHoBbIx GuabTpoB IleTpuka. Abcypa. Tak 6eciap/lIoHHO BpaTh MOTYT
TOJIKO aOCOJIFOTHO HEKOMIIETEHTHBIE JTIO/TU.



TopcuoOHHBIE 11014, I10JI BpallleHUuA U KpyYeHUusA

A nuyno He 3HakoMm c [enHazmem IIIUMOBBIM, aBTOPOM TEOPUU
TOPCHUOHHBIX IT0JIEH B BaKyyMe, HO OTMeYy Ccpa3sy, YTO ero reomeTpuyeckas
KOHIIENIMA abCOMIOTHOTO Napauieim3Ma ¢ KpydYeHHeM Hallla CBOE
MIOITBEPK/IEHNE B TEOPUH KBAHTOBAHHOT'O IPOCTPAHCTBA-BpEMEHH, TEOPUU
CynepobbenuHenus [ 1, 2]. /leso B TOM, YTO B KBAHTOBAHHOM ITPOCTPAHCTBE-
BPEMEHHU, IPEJCTABJISAIONINM COO0ON CTPYKTYPY KOCMHYECKOTO BaKyyMa,
MOXKHO BBIZIEJIUTh OECKOHEUHYI0 CYIIEpCTPYHY W3 KBAaHTOHOB. Takas
CyIepcTpyHa C TeOMeTpUYECKUX IMO3ULIUN  MpescTaBasgeT co0oi
napaJuieJIbHbIEe IMHUU ¢ KpyUYeHueM, Haro1ooue aBoitHou cupaiu JJTHK.

A cTo HAa NO3ULUU 3HHEPreTUYeCKOT0 ONHUCAHUU CTPYKTYPHI
KBAaHTOBAHHOTO IIPOCTPAHCTBA-
BpEMEHU, U He ABJIAICh CTODOHHUKOM
reoMeTpu4YecKux Teopui JULA
onucaHusa ¢usndeckoro Bakyyma. Ho
ecThb Teopus HCKPUBJIEHHOTO
IIPOCTPAHCTBA-BpeEMEHN JUHINITENHA,
IIOCTPOEHHAas Ha  HEEeBKJINJIOBOU
reomeTpuu JlobaueBcKOro, Korja 7iBe
napajjieJbHble JINHUU MOTYT
IepecekaThCsl, ¥ €CTh YACTHBIN CiTydau
KpY4YeHUs 3TUX ITapajlyIeIbHBIX JINHUU
6e3 IepeceyeHHs, PACCMOTPEHHBIX B

~ pa6ore I'. llumosa.

OT cebst OTMeuy, UTO B KBAHTOBAaHHOM ITPOCTPAHCTBE-BPEMEHH MOKHO
BBIJIEJIUTD TpHu THIIA BOJIHOBBIX KOJIeOaHUH: MIOIIepeYHbIE
(3MeKTpOMAarHUTHBIE), IPOAOJbHBIE (TpaBUTAIlMOHHBIE BOJIHBI) U
KPYTHJIbHBIE (TOPCHOHHBIE):

- AJIEeKTPOMArHUTHBIE BOJIHBI OTKPBITHI HEMHOTUM 0o0Jiee cTa JIeT
Ha3aJ, W IINPOKO HCIOJIB3YIOTCA Ha INpakTuKe. l3MepeHa CKOpPOCTb
pacIpoCTpaHeHUs 3JIEKTPOMAarHUTHOM BOJTHBI — 300000 KM/ ¢;

- I'paBuUTaIMOHHBIE BOJIHBI ObUIN IIpe/CKa3aHbl JUHIITEHHOM U
0QUIMAILHO OTKPBITHI B 2015 TOJy IPU CJAUSAHUU ABYX UEPHBIX BIP.
CkopocTh pacmpocTpaHEHHs T'PAaBUTAIIMOHHOM BOJIHBI HPUHATO CUUTATH
PaBHOM CKOPOCTH CBeTa B BaKyyMe, HO OHKCIEPUMEHTAJIBHO CKOPOCTb
rpaBUTAIUN HUKTO HE U3MepsI;



- KpyruibHble BOJHBI Ha BBICOKUX YaCTOTax IPAaKTUYECKU He
n3ydeHbl. XOTA NOJIS BpallleH!s Ha HU3KUX YaCTOTAX COCTABJISAIOT OCHOBY
COBpeMeHHOU 3HepreTuKU. Bpamartoiieecss MarHUTHOE I10JIe aCHHXPOHHOTO
JIBUTaTeJIsl 3aCTaBjseT BpalllaThCsl €ro pPoTop. ACMHXPOHHBIN JBUTATENb
ABJISIETCSI OCHOBHBIM JIBUTaTesJeM B IIPOMBINIEHHOCTU. Bpamamiieecs
MarHUTHOE T0JIe CHUHXPOHHOTO TeHepaTopa IPOU3BOAUT IPAKTUUYECKU
100% 5JIEKTPO3HEPTHH, BbIpabaThIBaeMOM 5JIEKTPOCTAHIIUAMHU.
BricokouyacToTHbIe BpallalIUecsd: MAarHUTHBIE, JJIEKTPUYECKHe U
2JIEKTPOMAarHUTHBIE T0JIsI HUKTO He HCCJIeIoBaJl, IO KpallHel Mepe, Takas
nH@OpMAaIUA OTCYTCTBYET B II€YaTH.

ITosTomy 3asaBieHue xomuccuu 1o jokesayke PAH o Tom, dto mosisa
Kpy4yeHUs (TOPCUOHHBIE II0JIA) OTHOCATCA K JDKeHayKe, ABJISAeTCA HarJaou
J10kb10. To, UTO ceriuac He U3Y4YEHO, W U3YUeHO cs1abo, B OyayieM OyaeT
M3y4eHO OCHOBATEJIbHO U HAWJIET NIPaKTUUEeCKOe IPUMeHeHe, KaK HalllIu
IIMPOKOe TpUMeHeHUe 3JIEKTPOMAarHUTHbIE BOJIHBI U Bpalllaloliuecs
MAarHUTHBIE TIOJIA.

dHeproundopMannOHHbIE B3AUMOJAEUCTBUSA U <BOJTHOBOM
T€HOM»

C mosuruii CranmaptHoi Mozenu (CM) coBpeMeHHOW GU3HKU
KOCMHYECKO€e IIPOCTPAHCTBO IIpeJCTaBjseT coO0W (UUUYECKUN BaKyyM,
HAIlOJTHEHHBI OOBEKTaMM OT TaJIaKTHK JI0 dJIEMeHTapHBIX uvacTui. Cam
dusnuecknii Bakyym (TepMHH HeEy/IaYHBIN) pacCMaTpUBAETCA Kak
abcoyIIoTHasE ~ IIyCTOTA, TOJABEDPKEHHas  JIUIIb  (QJIYKTYalluOHHBIM
BO3MyIleHUsAM. EcTecTBeHHO, UTO B aOCOJIIOTHOH IIyCTOTE HE MOXKET
CYILIECTBOBAaTh HHUKAKUX HHEProMH(OPMAIIMOHHBIX B3auMojelcTBuii. Ho
5TO IPOTUBOPEYUT HAIIEMY OBITHIO.

B Tteopun CynepoOwvenuHeHus [1, 2] packpblTa KBaHTOBaHHas
CTPYKTypa BakKyyMa, COCTOSAIIEr0 M3 KBAHTOB IIPOCTPAHCTBA-BpEMEHU
(kBaHTOHOB). [IyCTOTHI B IPUPO/IE HE CyIIECTBYET. ITO MOJIEBAS HEBECOMAs
(dopma maTepuu B BHJe YHUKQJIBHOTO 3JIeKTpOMarHuTHoro moss CIB,
KOTOPOE II0 CBOUM CyHEPYIPYTHM CBOHCTBAM OOJIbIllE HATIOMUHAET
KBas3uKpucTal. KoOHIeHTpaIys KBAaHTOHOB B €IMHUIE 00BEMA COCTABJISIET
KOJIOCCAJIbHYIO BEJIMUMHY MOpsA/Ka 1075 mt/m3. Ilosmydaercs, 4To Hara
BcesnenHas 1mpejcTaBisieT CcOOOM TUTAaHTCKUM — CYIIEPKOMIIBIOTED C
KPHUCTAJUTUYECKON OCHOBOH. HO UTOOBI 5TOT CynmepKOMIBIOTEP 3apaboTalt,
eMy Hy)XHa MaMATh /I XpaHeHWs WHOpManuu U caMu OUTHI 3TOU
nH@OpMAaIUH.



PaccMOTpUM peakIUio aHHUTUIISIIUN 3JIEKTPOHA e;, U TIO3UTPOHA e,

emt+emno>2y+e et 52y +u,
rmee et -y,

HarmoMmHI0, 4TO 9JIEKTPOH e;;, ¥ ITO3UTPOH e, SIBJISIOTCSA HOCUTEJISAMU
IIeJIOTO BJIEKTpUYecKoro 3apsza (e~ m e*) W Macckl m. B Teopum
CymepoObeIMHEHUST Macca IIPeJCTaBiIsieT COOOH 3JIeKTPOMATrHUTHBIN
CTYCTOK B BHJe YIOpyrou »sHeprum cdepuueckod gedopManuu
KBAaHTOBAHHOTO IIPOCTPaHCTBa-BpeMeHu [1, 2]. Ilpm aHHUTHWIAIUU
5JIEKTPOHA U MO3UTPOHA UX 3JIEKTPOMAarHUTHAS Macca-3HePTHs MEPEXOTUT
B DHEPTUIO U3JIyUYeHUs JIByX 2y raMMa-KBAaHTOB. A ocTaBIIIHECs HEBECOMBIE
3apsA/IbI-KBapKU 00pa3yIoT 3JIEKTPUYECKUU JUIOJIb B BHE DJIEKTPOHHOTO
HEUTPHUHO Ve, HE UMEIOIIETO MacChl, KOTOPOE IIPECTaBJIsIET dJIeMeHTapHbBIN
II0JIeBOM OUT WH@OPMAIMKU O TOM, YTO KOI/IA-TO CYIIECTBOBaJa Iapa
YACTHII: JIEKTPOH M MO3UTPOH. TakuM 00pa3oM, BHYTPU KBAHTOBAHHOTO
IIPOCTPAHCTBA-BPEMEHU  BBITIOJIHAIOTCA  (PyHIaMEHTaJIbHbIE  3aKOHBI
COXpaHEHHUS:

- DHEPTrUM U Macchl;
- 3apsA/I0B-KBapKOB;
- uHOpMaIUU.

3akoH coxpaHeHUsA  UHQPOpMAIUH  ABJIAETCA  TaKUM  Ke
(pyHIaMEeHTaJIbHBIM 3aKOHOM, Kak, HalpuMep, U 3aKOH COXpaHEHU:
SHepPruu. JJIEeKTPOHHOE HEUTPUHO MOKeT 00pa30BHIBATH OoJjiee CJIOXKHBIE
HEUTPUHO, CBsA3aHHbIE B OOBEMHBIE I[ENIOYKH, KOTOPOE U (DOPMUPYIOT
sHepromHGpOpPMaIMOHHOE TT0s1e BeesenHoit [24, 25].

MHO0 OPUEHTHPOBOYHO MOJICUUTAHO, YTO KOJIUUECTBO UH(POPMAIIUH,
e€ KOHIIeHTpal1s B sHEPTronH(POpMaIOHHOM 110J1e BeesieHHOM cocTaBiseT
mopsaKa 1042...1044 6ut uHGOpMauu B OJHOM KyOOMeTpe IPOCTPaHCTBA.
Ha doHe KoHIleHTpanuu KBAHTOHOB 1075 IIT/M3 3TO Ka)KETCA He TaK MHOTO,
HO C IO3ULIMU HH(pOPMAIUU 3TO KoJioccaynbHasa udpa. [logcuntano Takxke,
4TO JJIsl 4eJioBeKa CyMMAapHOe KOJN4YecTBO MH(pOpMAIMU, XpaHMMOE Ha
nBoitHbIx cnupanax JJHK, cocrasiisieT 102! 6UT HA 100 TPUJIMOHOB KJIETOK.
Ho sta undopmanusa 3amnmcaHa 4depe3 xumuueckue 3BeHbs [IHK. [lnsa
ONHUCAaHUS  4YeJjioBeKa, ero uHGOPMAIMOHHONW  CYIIHOCTA  Kak
caMOHAacTpauBamwlIleiicsd, caMopa3BUBAIOIIENCs, CAMOBOCIIPOU3BOAAIIECS
U JyMamlled CUCTEMBI, KOTJIa Bce 100 TPUJIMOHOB KJIETOK CBA3aHHBI B
eUHYI0 OWOJIOTMYECKYId KOHCTPYKIIMIO, HeoOXOMMO 1042  OuT
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nHdOpMaIU, KOTOPYI0 HEBO3MOKHO ITOMECTHUTh Ha XUMHUUECKUX 3BEHbIX
nBoitHoM cnimpasnu JJTHK.

He xBaTaeT ABaIiaTH MOPSAIKOB UHMOPMAITUH, KOTOpasi COITOCTaBUMa
10 KOHIIEHTPAIUH C IT0JIeBOM HHpOopMaIuen (1042...1044 6UT/M3), XpaHUMOU
BHYTPU KBAHTOBAHHOT'O IIPOCTPAaHCTBAa-BpeMeHH. (OUeBUHO, UYTO 3TOT
HEeJIOCTAIUN 00bEM MH(POPMAIMKU MOKET OBITh CHPSATAH HA JBOMHOU
cnupanun JTHK mexnay ee xumuueckuMu 3BeHbAMH. HO 3TO HeBecomasd,
roJieBast dopma uHdopMauu, KOTOpas TIPUHA/IJIEKUT
SHepronHGOpMalMOHHOMY IIOJII0 BceseHHON, Hepa3pbIBHON YaCThIO
KOTOPOTO SIBJISIETCS U CaM UeJIOBeK [26].

Cnenyer HallOMHUTH 3asABJIE€HHE aKaZleMHKa
PAH Haranpu BexTtepeBoii, KpymHeuIero B Mupe [N IR 2.4 N4 237
cnenuaaucta mo (GU3MOJIOTUM MO3ra, KOoTopas
BBICKa3aJ1a KPAMOJIbHYIO MBICJIb, UTO « MO3T MBICJIEH
He mpousBoAuT». To ecTb, wuccAeAysa Ha
IPOTSKEHUH BCEH JKU3HU PabOTy MO3ra 4esIoBeKa,
OHA TaK U HE CMOTIJIa YCTAaHOBUTH MBICJIUTEIbHBIHN
MexaHU3M ero pabotsl. 1 mpuimiia K BBIBOAY, UTO
MBICTIUTENIbHAsT ~ paboTra Mo3ra  CcBsA3aHA C :
MOAKJIIOYEHHEM K HeudBecTHOMY BV NN %0: B\ (03] DN
5HeprouH(GOpMaIMOHHOMY MOJII0. [IJ11 3TOTO0 MO3T AAEHPHMHTHI IUSHH
MMeeT, BbIPAXKAACh KOMIIBIOTEDHBIM  A3BIKOM,
nHTEepdeEc, KOTOPHIA 00eCIeYNBaET BXOJ, B 3TO SHEPrONMH(OPMAIIIOHHOE
nose. Teopusa CynepoObeAWHEHUs HE TOJBKO PACKPBIBA€T IPUPOAY
9HepronHGOpMaIMOHHOTO N0 BeesleHHON U MeXaHU3M ero paboThl, HO
MO3BOJISIET TIOJICYUTATh OOBEM XpaHUMOU HHGPOPMAIUM HA II0JIEBOM
ypoBHe. B Oyaymiem 3HaHME TaKUX MEXAaHU3MOB IIO3BOJIUT ITOJKIIOYATH K
MO3Ty 4eJI0BeKa KOMIbIoTep (OMOKOMITIBIOTED), HECOM3MEPUMO YBETUYUBAS
ero UHTeJUIEKTyaJIbHble BO3MOKHOCTH.

A we 3maxkom c Ilerpom I'apseBbIM, aBTOPOM TEOPUH BOJIHOBOI'O
reHoMa, HO KakK aBTOp TeOpHUU
CynepoObelUHEHUS 3aABJIAI, UTO
Macca aToMma, MOJIEKYJIBI
mpesicTaBiisieT coOOW  BOJITHOBOU
CIYCTOK 3HEPIuHd KBAaHTOBAHHOI'O
IIPOCTPAHCTBA-BPEMEHH, KOTOPBIU
noguuHsAeTca (¢GyHAaMeHTaIbHOMY
IIPUHIUITY KOPITyCKYJIADHO-




BOJIHOBOT'O /Iyajiu3Ma, IpeZCTaBiifAsd coO0l OJTHOBPEMEHHO KOPIYCKYIy U
BOJIHY. [IepeHOoC Macchl B KBAHTOBAaHHOM ITPOCTPAHCTBE-BPEMEHU — 3TO €CTh
BOJIHOBOU TEPEHOC 3HEPruu chepuueckoi aedopmanuy KBaHTOBAHHOTO
MIPOCTPAHCTBA-BpeMeHu. Maccbl, B TPUBBIYHOM TOHUMAaHUH, KakK
M30JIMPOBAHHOI'O OTO BCEro 00BEKTa, B IPUPOZie HE CYIIeCTBYeT. DTO Ke
kacaercsi u aABorHou crupanu JHK, koropas mpescraBisier coboit
OTHOBDEMEHHO JJIMHHYIO KOPITYCKYJIy U BOJIHY, TaKKe TOJAYUHSAACH
dyHImaMeHTATLHOMY TPUHITAIY KOPIYCKYJIIPHO-BOJTHOBOTO Ayaiu3Ma WU
IIPUPOTHOMY BOJIHOBOMY CBOMCTBY. IlosydaeTcs, YTO B Hay4YHOU OCHOBe
CBOE€H, Kacarollelcsi BOJITHOBOTO reHoMa, [letp I'apsieB mpas.

Ecnu mocMoTpeTh, Kak JEeUCTBYeT KOMHCCHUS IO JDKEHAayKe, TO OHa
HaIla/laeT Ha YYEHBIX-OIMHOUEK? SHTY3HUACTOB, HOBbIE HAIIpaBJIeHUSA PadoT
KOTOPBIX YA3BUMBI TOJILKO I10 TOU IPUYHHE, UYTO OHU HOBBIE, MaJIO U3YUEHBI,
U 3a HUMU He CTOAT CUJIbHbIE MUpa cero. Ito kacaercd [lerpa I'apseBa u
BOJIHOBOU reHeTUKH. B momosrHenwue. [1o teopun Asnekcess OJIOBHHUKOBA,
pycckoro 6uosiora, crapeHre OpraHu3Ma CBsI3aHO C Pa3pyIleHneM TeJIOMepP
Ha KoHIIax xpomocoM u /ITHK, oTBeuamommux 3a
PENPOAYKTUBHOCTh KJIETOK. AMEPHUKAHIIBI 3a
OTKPBITHE OJ10BHUKOBaA MOJIYYHJIA
HOOesleBcKylo mpeMuro. Korma Temomepsl
3aKaHUYMBAIOTCA, KJIETKA IlepecTaeT AeIUThCH,
4TO BeJET K CTapeHUI0 OpraHu3dMa Hu
MOCJIeAYIONEMY ero yMupaHumw. /lo cux nop He
BBIACHEH MeEXaHU3M pa3pylleHus TeJoMep.
Cam OJIOBHUKOB CBA3bIBAET A3TOT MeEXaHU3M C
KOCMOCOM, W KOHKPETHO, C BO3JIEHCTBUEM
Jlyubl. Ho oH He (pu3uK, OH OUOJIOT, aBTOP TEJIOMEPA3HOU TEOPUH CTapEHUS,
U WHTYUTUBHO IOHUMAET, UYTO BCE JeJI0 B BO3JEUCTBUU KOCMOCA Ha
TeJIOMepHI.

Kak Obuto moOKasaHo, 3HepromHdopmaruoHHas cymHocth JIHK
CBA3aHA C 3JIEKTPOHHBIM HEUTPUHO, HOCUTEJIEM M0JIEBOU MHMOpMAIUM B
crpykrypax /IHK. Ho mnomumo cBsA3aHHBIX HEUTPHUHO, B IIpUpPOJE
CYILIECTBYIOT CBOOOJHBIE HEUTPHUHO, HCTOYHHUKOM KOTODBIX SABJISAIOTCS
sanepHble peaknuu Ha CosiHIle M 3BE37ax. K coxkasieHnio, coBpeMeHHas
HayKa He 3HaeT paclpe/ejeHus HEUTPUHO B IMPOCTPAHCTBE IO
KOHIIeHTpaIH, CKOPOCTAM U HallpaBJIEHUAM.

Tem He MeHee, pa3pyIuTh noJieByo nHpopmanuwo JHK, cocrosmryto
13 CBSA3aHHBIX B 3BE€HbSI HEUTPUHO, MOTYT TOJILKO CBOOOJIHbIE HEUTPHUHO.

10



CBoOomHbIE HEUTPHMHO, KaK 93JIeKTpUYECKHe JUIOJH, 00JafaioT
KOJIOCCAJIbHOU BHYTpPEHHEH sHepruei u cnocoOHbI Iipu nonaganuu B JJHK
oTpyOaTh TesOMepbl Ha KOHIIaX XpOMOCOM. /Ipyroro MexaHH3Ma HeT,
IIOCKOJIBKY 3TO CBA3aHO C MaJIbIM CeYeHHEM B3aUMOJEUCTBUA HEUTPUHO U
JIOCTATOYHOU €ro SHEePTruH, M03TOMY 3TOT IPOIlecC UJieT OUeHb MeJJIEHHO,
KaKk U Ipolecc cTapeHHA. Mpbl Bce TIOJBEPXKEHBI MeJJIEHHOMY
Pa3pyLIUTEIbHOMY BO3/IEHCTBUI0O KOCMUYECKON HEUTPUHHOM «paiuiamumn».
Ecnu opranusMm 1mojBepraerca /Jake KPAaTKOBPEMEHHO HEUTPUHHOU
«pasiuanun» U3 KOCMOCa, HO € BBICOKOU KOHIleHTpaInye HeMTPUHO, a 3TOTO
MOJKHO KJaTh OT KOCMOCA, TO IPOIeCC CTAPEHUA MOKET OBITh OBICTPHIM U
HabJTr0/1aeTcs Kak 60J1e3Hb mporepus. Ho 5T0 MpOUCXOaUT OUYeHb PEIKO.

HNmeercss s 3amuTa OT KOCMHYECKOTO HEUTPUHHOTO HU3JIyYeHUS,
yTOOBI OCTAHOBUTH Pa3pyIIIEHHE TEJIOMED U IpolLiece cTapeHus? Jla umeercs,
HO 3T IPOIeCCHl HAJI0 U3y4YaTh M pa3pabaThiBaTh CUCTEMBI 3aIIIUTHI, 3HAS
KBapKOBYIO CTPYKTYpPY HEUTpPHUHO [27].

Takum obpasom, pyHmameHTasbHasA Teopus: CynepoOobequHeHus [1,
2], 0 KOTOPOH YJIEeHBI KOMHUCCHUH 10 OOpBOE ¢ JIKEHAyKOW, He MMEIOT HU
MaJIEHIIIero  IpE/ACTaBJIeHUs, pPAacCMATpUBAaeT 3aKOH  COXPAaHEHUs
WHOOpPMAIUH KaK PyHIaAMEHTATBHBINA 3aKOH, HAPA/AY C APYTUMU 3aKOHAMU

COXpaHeHUs. Hanuuue BO Bcenennoi IJI00aJIBHOTO
9HepronH(pOPMAIIMOHHOTO NOJIA OolpefesaeT GyHAaMeHTalbHOCTh 3aKOHA
COXpaHEeHUA nH@OpMaIHHN. S 4\0) NPUHIUIINAIBHO HOBBIE

dyHmaMeHTaIbHBIE 3HAHUA, W KaK 3TO OBIBAJIO B HUCTOPUH (BCIIOMHHUM
HCTOPUIO CPEHEBEKOBOM WHKBHU3UIIUK), HOBOMY IIPOTHBOCTOUT CTapoOe,
Telepb B JIUIEe KOMUCCHUU 10 JikeHayke PAH,

dHeprusa U3 BaKyyMa U XOJIOTHBIN CHUHTE3

AxazeMuK AJIEKCaHIPOB, COTPsicas BO3MYX, KIEUMHUT JIKEYUEHBIX 3a
TO, YTO OHH IIPE/IJIaTal0T U3BJIEKATh SHEPTUIO U3 BaKyyMa. /[efiCTBUTEIHHO,
yMy HEIOCTHKMMO, KaK 5TO MO’KHO HM3BJIEKATh SHEPTHUIO U3 BaKyyMa, U3
IIyCTOTHI? Y AjleKcaH/IpOBa JIOTHUKA JKeJIe3Hasd, HO, BCE OBLIIO OBbI TaK, €CJIH ObI
He KBaHTOBas Teopusi CynepoObeiHeHU [1. 2], KOTOpas MOKa3bIBaEeT, YTO
IyCTOTHI B IpHUPOie He cyiiecTByeT. OKa3bpIBaeTCsA, KOCMUUYECKHUH BaKyyM
SIBJIAETCS YeThIPEXMEPHBIM KBAaHTOBAHHBIM IIPOCTPAHCTBOM-BPEMEHEM,
MIPEJICTABJISIIOIIUM CcO0OH  Tyio0asibHOe sHeprerwyeckoro 1mose COB.
IIpupoga rpaBuTanuu 10 ODUHIITEHHY CBfA3aHA C WCKPHUBJIEHUEM
YeThIPEXMEPHOTO IIPOCTPAHCTBA-BpeMEHH, a (pOPMHPOBAHUSA MacChl M CO
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chepuueckoit ero gedpopmanmen, 3JIeKTpOMaruuTHas sHeprus W KOTopou
ompeiesisieTcsi 3HaMeHUTOU popMysIoi DUHIIITEHA:

W=mC?

HeoOxoiiMO HAaIOMHUTH aKaJIEMHUKy AJIEKCAHAPOBY, YTO B OCHOBE
TETJIOBOTO SHEPTOBBIJIEJIEHUs JIeXKaT IMPOIECCHI, CBA3aHHbBIE C JIeDEKTOM
Macchel. [Ipu 3TOM Macca (4acTh Macchl) MEPEXOUT B DJIEKTPOMATHUTHOE
(oToHHOE U3IyUeHHE. ITO BO3MOKHO TOJIBKO B OJTHOM CJIyyae, ecId Macca
IIpe/iCTaBIsieT COOOM  BJIEKTPOMArHUTHBIA  CTYCTOK  CEpPUUECKOU
nedbopManuu  KBAaHTOBAHHOTO ITPOCTPAHCTBa-BPEMEHU, SBJIASACH €r0
COCTABHOM M HEPA3PBIBHOM YacCThIO [1, 2].

Takum o0pa3oM, HOBble 3HAaHUA, KOTOpPble JIA€T TeOpHUs
CymnepoObeIMHEeHUs, JOKa3bIBAlOT, UTO €JUHCTBEHHBIM HCTOUYHHUKOM
SHEpPruu BO BcesleHHOU ABJIsAETCS KBaHTOBAHHOE ITPOCTPAHCTBO-Bpemsi. 1
3TO eCTh 3JIEKTPOMATrHUTHAsI SHEPTHS B BU/IE TJI00aIBHOTO DHEPTETUYECKOTO
mosisi COB (cBepXCHJIBHOTO 3JIEKTPOMArHUTHOTO B3aUMOJIENCTBUS — MATOU
dyHmaMeHTaTbHOU CWJIBI). A BCe W3BECTHBIE BHUBI JSHEPruu (sAmepHas,
XUMHUYEeCcKas, paBUTAI[MOHHAs, 9JIEKTPOMAaTrHUTHAS U IPYTHE), B KOHEUHOM
HUTOTE, CBOJSATCS K OCBOOOKIEHHIO U ITPe0Opa30BaHUA IJI00ATTbHOU SHEPTUU
C3B [1, 2].

Ectp Haj uyeM mMoOCMeATHCA, B JIAHHOM CJIydyae — HaJ, HAYYHBIM
HEBEXKECTBOM aKaJleMHKa AJIeKCaHZpOBa, KOTOPBIM HE OTCJIEKUBAET
pazBuThe (GyHAAMEHTAJIbHOU HayKu, W NOHATUA He HMeeT O TeOpUuu
Cymniepo0beIUHEHUS U CTPYKTYPE BaKyyMa.

Temepp CKaKy HECKOJIbBKO CJIOB O XOJIOAHOM sJIepHOM cuHTe3e. B
MIPUHIUIIE, OTJINYUA MEXK/Ty XOJIOJIHBIM U TOPAYUM SI/IEPHBIM CUHTE30M HE
umeercsa. I B ToM, U JIpyroM ciaydae, HEOOXOAUMO O0EeCIIeYUTh CIAUSHUE
aTOMHBIX f/IEP U IMOJIYYUTHh OCBOOOK/IEHHE TEILJIOBOH SHEPTUH B PE3yJIbTaTe

nedbexkra sAAepHON Macchl. OTamune
s COCTOUT TOJIBKO B C€aMOM IIpoliecce
Sl NS popMupOBaHUS SHEPreTUYeCKUX
' S ¥ IIUKJIOB OCBOOOKEHUS DHEPTUH.

: B OCHOBE ropsA4ero
TEPMOSAZIEPHOTO CHHTe3a JIEKHUT
TeMIlepaTypHas KOHIIEIIUs, He

: paboraromas B peakTopax  TUIMa
\ ‘ «Tokamak», KOTOpPble HE  MOTYT
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3alyCTUTh yKe Oosiee 50 JieT. B TepmosiepHoil ke O60MbOe paboTarOT
OoJIbIIIE TaBJIEHUSA U YCKOPEHUS, KOTOPbIE BJABIUBAIOT JIETKUE S7Ipa APYT
B JIpyra, obecneyuBas HMX CIUSHUA HA MaJIbIX PACCTOSHUAX JIEHUCTBUS
AZIEpHBIX CWJI. /[eTOHATOpOM TEepMOAZIEPHON PeakIUU CIY>KUT ANEPHBIN
B3PBIB, COINPSKEHHBIHN ¢ pajinanuei. [29].

EcTrecTBeHHO, 4YTO JKeJIJaHWE TOJyYEHHs HKOJOTUUECKH YUCTOHU
HEPA/INOAKTUBHOU fA/IEPHON DHHEPIHUU JIEKUT B OCHOBE pa3paboTKu
peakTopoB kak ropsiuero (MTIP), Tak u xosoqHOro cuHTe3a. HecMoTps Ha
TO, 4YTO 3a MEXAyHapoAHbIM 1ipoekToM WTOP croar woliHbie
roCy/IapCTBEHHBbIE CTPYKTYPHBI, & MPOEKTAMHU XOJIOZHOTO AZIEPHOTO CUHTE3a
(XAC) 3anuMAaIOTCA TOJIHKO HEOOJIBIITUE TPYIIIHI SHTY3UACTOB U OT/EJIbHbIE
y4€Hble, ycCIleX II0OKa HMMeEKT TOJIbKO peakTopbl XAC, B TOM d4ucie,
3amylieHHble aBTOPOM Teopuu CynepoOobeuHEHU.

[To BOmpoOCYy XOJIOAHOTO SFEPHOTO CHUHTE3a MHOIO HAIKMCAHO, U
MTOBTOPATHCS HET cMbIcsia. OTMeUy TOJIBKO, YTO BHYTpH UHCTUTYTOB PAH Bce
rpymnbl 9HTY3uactoB XAC Obutnm pasrpomuieHbl [29]. Tem He MeHee,
kosngectBo 3HTy3uacToB XAC B Poccnn pacrer, ¥ UX yclieXu O4e€BHHBI

[30].

Teoperunueckue OCHOBBI XAC 3J10KEHBI B TEOpUU
CynepobbeHEHNSA, KOTOPas BIIEPBbIE PACKPBIBAET IIPUPOLY ANEPHBIX CHJI
U CTPYKTYPY HYKJIOHOB. byay1iee sHEpreTUKd — 3TO 3KOJIOTMYECKU YUCTast
HepaZIM0aKTUBHAs SHEPTHUA X0JIOHOTO fAZiepHoro cuHTe3a (XAC).

AHTI/II‘paBI/ITaI_[I/Iﬂ M KBAHTOBbBIEC ABHUraTe/JINn

B mocnennee Bpems cuTyanus MeHseTcs K Jiyuinemy, u [Ipe3uzeHT
PAH B. ®opT0OB y»ke U3MEHUJI CBOe MHEHUE B OTHOILIEHUH AHTUT'PABUTAINH.
OH cTas1 TOBOPUTH O BKJIDYEHUHU PabOT 10 aHTUTpaBUTAnuu B [Iporpammy
dyHmaMeHTATHLHBIX HcCiefoBaHUH [31]. B aToM mtane, c MmEeHHeM PopToBa
pacxonAaTea ciaoBa akaznemuka PAH E. AnekcaHapoBa, KOTOPBIA TOET
CTapyIo IIECHIO O TOM, UTO aHTUTPABUTAIIUA — 3TO JuKeHayKa [21]. U 3To Ha
¢done, Korga amepukaHckue GUUKU MOIYIWIN B 2011 TOy HOOEIEBCKYIO
IIPEMUI0 3a OTKPBITUE 3(P@deKTa AHTPUTPABUTAIUOHHOTO YCKOPEHHOTO
pasberaHus rajlakTUK MOJ IeHCTBUEM HEU3BECTHOU paHee HayKe TEMHOU
S5HEPruu.

B teopuu CynepobbeiHeHIs aHTUTPABUTALIUA [IPE/ICTaBIeHA TaKXKe
IIUPOKO, KaK U TpaBUTAllWfA, IPUPOJA KOTOPBIX €AVHA, U 3aKJII0YaeTcs B
nepopmanuu  (MCKpPUBJIEHUH 10  JUHINTEHHY)  KBAaHTOBAaHHOTO
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IIPOCTPAHCTBA-BpEeMEHH, KOTOpOe BOCIIpUHUMAaeTcA (PU3UKAMU 32 TEMHYIO
SHEPrul MW TeMHyI0 Marepuio. HampasieHue BekTopa aedopManuu
ompezesseT  HAIpaBJIEHUU CUJIBl: INPUTAXKEHWe — TpaBUTAIUA,
OTTaJIKUBaHUA  —  aHTUrpaBuTanuda. IIpuuem,  aHTUrpaBUTAIUA
npezicTaByieHa B Teopuu CynepobbeinHeHNs, Kak B MaciiTabax BeesenHoi
(yckopeHHOe pa3beraHue raJakTHK), TaK U B 0o0yiacTu aTOMHOTrO szpa. Ha
MaJIbIX PAacCCTOSHUAX C PaJAUyCcOM [IeHMCTBUA SAJIEPHBIX CHJI B fAJIpe,
KyJIOHOBCKOMY  TPUTSDKEHHI0O KBAapKOB B  00OJIOUKax  HYKJIOHOB
IPOTUBOJENUCTBYIOT  CUJIBI  AQHTUTPABUTALIMOHHOTO  OTTaJIKUBAaHUA,
IO/TBEpK/Jiasd JleficTBUe NPUHIOMIA AaCUMITOTUYECKOU CBOOOJBI, 3a
OTKPBITHE KOTOPOTO aMEePHUKAHIIBI YK€ TOJIYIHIIN HOOEIEBCKYIO IIPEMUIO 110
¢Ppusuke.

Ho rsnaBHOe, 3HaHWe MNPUPOABI TPaBUTAIUU U aHTUTPaBUTAIUU
TIO3BOJIUJIO paspaboraTb TeopeTHYeCKUe OCHOBBI CO3/TaHUA
MIPUHIIUITNAIFHO HOBBIX KBaHTOBBIX ABuratesieii (Ks/l). [losyueHue cuiibl
TATH B KB/ OCHOBAaHO Ha ' ' &
B3aUMO/IEICTBUH €ro paboynx OpraHoB
C KBaHTOBAHHBIM IIPOCTPAHCTBOM-
BpeMEHEM KaK VIPYrod Cpeaow,
HCKJII0Yasg NPUHIUI  PEaKTUBHOTO

IBwkeHusaA. Ilpy  3ToOM  BHyTpHU
pabouero oprana Ks][ cosmaércs
HCKYCCTBEHHO nedbopmanus

KBAaHTOBAHHOTO IIPOCTPAHCTBa-BpeMeHHU, HalpaBjieHHe BEKTOpa KOTOpOU
CO3/IA€T CUJIy TATU NPOTUB JIEUCTBUA 3€MHOIO TATOTEHUS.

B urtore, B 2009 roay mIpoOBeAEHHBIE HCIBITAHUA OMBITHOTO KBJI
ITOATBEPAMIN PAabOTOCIIOCOOHOCTh KBAaHTOBOTO JIBUTATENsI, CO37AIOIIErO
TATY, UCKJIFOYasl IPUHITAI PeaKTUBHOTO ABMKeHus. [Ipu Macce anmapara 50
KT, TOPU30HTa/IbHAsA cuiia TATH KB/l cocTaBuiia 50 KT CHJIBI, a 2014 TOLY —
HUMIIYJIbC BEPTUKAJIBHOH CHJIBI JOCTUT 500 KI CHJIbI U OoJiee. Ammapar
B3JIeTeJl BEPTUKAJIBHO C YyCKOpeHHeM Oosiee 10 g. I'paBurtamus ObLia
nobex/ieHa [4, 6]. B 2007 roxy Hamu ObLI 3aIIyIIeH ePBbIH JIaAOOPATOPHBIN
PEeaKToOp XO0JIOAHOTO SAEPHOIO CHHTE3A.

[To maTepuasiaMm ucHbITaHUH KBaHTOBOTO siBUTatessa (KB/l) nmeercs
MIOJIOKUTEIbHOE 3akyoueHne MuHOOOpoHbI P®, KOoTOpOe cBOAUTCS K
cienywieMmy: «Caedyem makxdce ommemums HE20MmoO6HOCMb 6
Hacmoswee epemsa MexHOA02UUECKOoll, NPOoU3600CMEEHHOU U
aKkcnepumeHmManvHoit 6asvt Poccuu x co30aHuro KeaHmoewvlx
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Jdeuzameaeil U MPAHCNOPMHbLLX cpedcma ¢ Humu. IIpakmuuecku
peub udém o co3daHuu Hoeeuweil ompacau omevuecmeeHHol
npomviuLieHHocmu (aHAN02UUHONl PakemocmpoeHuro 6 4O0-
X...50-X 200ax NPowL1020 CcmMoaemust), YUMo 6 COBPEMEHHbIX
YCA08UAX 8bLXOOUM 3A pAMKU 803MOMucHOcMell Munucmepcmea
000pOHbLL PD».

Jla, co3maHre KOCMOJIETAa HA HOBBIX IPUHITUIIAX 3TO JI€JI0 OYAYIIEero.
Ho nebospiine HeIOpOTHE KOCMUYECKHE MUHU- U MUKpoanmapaTtsl ¢ Ks/]
JUTSL CBSI3U MBI CIIOCOOHBI JIOCTATOYHO OBICTPO OCBOUTH B PAMKaX JIOBOJIBHO
IPpUOBLIBHOTO KOMMEDPUYECKOTO IIpOeKTa 0e3 MHpUBJIeUeHUs OI0KEeTHBIX
cpenacTs [6].

IToapbiBHaA AeATEIbHOCTh KOMUCCHUH IO Ji2keHayke PAH

Htak, IpoBeA€HHBIN HEOOIBIIION aHAJIN3 JIEATETHHOCTH KOMUCCHH I10
mxenayke PAH 1mokaspiBaeT, 4TO II0 BCEM HAIIpaBJIE€HUAM, KOTOpPHIE
00'bsIBJIEHBI €10 KaK JKEHAYUYHBbIE, KOMUCCHS JIOITyCKAET rPyOble MPOCUETHI U
danpcudukamum.

Ecnru 5TO HeENMOHMMaHME HOBBIX 3HAHUM W IMEPCHEKTUBHBIX
pa3paboToK, TO akaieMuKy E. AjiekcaHpOBY Ha/I0 MOJTHOCTHIO YXOAUTH HA
IIEHCUI0, PaCIyCTUB CBOI Komuccuu. Ecau 3TO 4Uell-TO 3akas ¢ ILesbio
JINCKPEeTUTAIMN HOBBIX HAYYHBIX HampaBjeHHWU B Poccum, Kak 3TO yiKe
cayuannoch ¢ ¢uabtpamu Ilerpuka, TO 3TO [1eJi0 pa30bMpATETbCTB
COOTBETCTBYIOIUX OPTraHOB BJIACTH [32].

B cutyaruu, Korjia HOBbIe HaIIPaBJIEHUS UCCIIEI0BAHUN O0bSABIISIOTCS
JDKEHAyKOH, OKas3ajoch OOJIbIIIOE KOJUYECTBO POCCHUUCKUX YYEHBIX,
IO/IBEPTHYThIX, B OYKBAJIbHOM CMBICJIE, PEIPECCUSAM €O CTOPOHBI
pykosozcTBa PAH. Pesysnprar Hasmno. B texnonornueckom 1iane Poccus
OoTCTaéT OT 3amajzia, W NPUAETCA MPUKJIAJBIBATh HEHMMOBEPHBIE YCHJIUS,
YTOOBI CUTYaIMI0 BBIIPABUTH. MBI yiKe IMPOXOJMWJIN B CBOEH HCTOPUU
OZ00HOE ¢ TEHETUKON M KUOepHETUKOU. V1 He HaJI0 MOBTOPATH MTOAOOHBIX
omubOK. Y Hac emié ecTb BpeMs I BO3POXKIEHHUS TEXHOJIOTUYECKOTO
MmorymecrBa  Poccum  Ha  ocHOBe  dyHJAAMEHTAJIbHOM  TeOpUH
CynepobbeiuHEHN .

JlaHHad aHamuTUuyeckasd 3amnucka HaupasiieHa [Ipesupenty Poccun
B. Ilyruny u Ilpencenaresno IlpaBurenbcrBa P® JI. MenBezeBy C 1ey1bi0
CO3/IaHUS MPABUTEILCTBEHHON KOMHUCCHU 10 PaccjieJOBAHUIO MOAPHIBHOM
JleATeJTbHOCTH KOMUCCHUH 110 JiKeHayke PAH.
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