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BBeJI8HR8 

HHTYl'ITHBH08 npe'ACTaBJieHHe O BaJcyyMe KaK O npocTp8HCTBe, l'IS 
KOTOporo Y'AaJieHO "Bee, 'ITO_MOJKHO", yxo~T CBOHMl'I·KOPIDIMli B aHTR'JHOe 
npo1DJ1oe. 0'AH8KO y'JE.e TOr'Aa cwopMHpoBaJIHcli ,zu3a npmn~nHSJll,HO pasJIH'I
HHX BSrJJJJ.D;a Ha llpl'IpO,Dy T8KOrO "onyCTOID8HHOrO llpOCTpaHCTBa". O~R 
C'il'ITaJIH B8K;YYM CllliOH~OM a6COJDOTHOtt nyCTOTli, r'A8 H8T _HH'lero MaTepH
ail>Horo, .lU)YrHe, Hao6opOT, 6HJIH y6e~eHli B TOM, 'ITO BaJcyyM - STO 
sanOJIH.IIB)ilurllBce npocTp8HCTBO, npOllHTliBalOOllrli BC8 Haxo.wrnnrecH B HBM 
TeJia CBepXTOHm cy6cTp8T - s:J}Hp. HaCTOJll,KO TOHm, 'ITO ero HBJ!l,SH 
11Bll'!epnaTli 11 llO'A06Ho TOMY,KaK HBJ!l,SH BW.epnan pellieTOM 0Kpy'JE.al!l$'[tt 
Hae Bos.nyx • 

B KOHUe npoinJ1oro B8K8 c})HSHKH H8CTaHBaJIH Ha cymeCTBOBaHIDI aj}Hp- _ 
Hott cpe,lJ.ll~ nocKoJil,ey oHa 6HJia l'IM.Heo6xo,nmJa ~ o6McHemm: MeKTpo
MarHHTHHX BOJIH H rpaBl'ITaD;HOH!lHX B38l'IMO'ABllCTBmi. 0'AH8KO HOBli6'3KCll8-
pHM8HT8Jll,llHe 'A8HHH8 ll llOCTpoeHHaH Ha nx·ocHoBe T80pM OTHOCl'IT8Jll,HOC
Tl'I onpoBeprJIR rllllOT83Y MRpOBOro s:JJRP8jl'I BaK;YYM CTaJI paCCMaTpRB8Tl,CH 
K8K llO'!Tl'I llOJIHaH nycTOTa. 

"lIO'!Tll" - T8K KaK B p8MK8X KB8HTOBOro COOTHOID8HM Heonpe'AeJieH
HOCTett BOSMOJltHO CllOHT8HH08 po~erme nap 'i8CTHil; l'I 8HTR'l8CT:m:(, BCJ18'ACT
BR8 'iero B npocTpaHcTBe 06pasyeTc1r-npzmnnm:aJll,HO He ycTpaHHMaH MaTe-
pna.ni,HaH 11,IJ;llMKS". EoJiee Toro, T80p8Tl'I'i9CKH9 paC'i8TH y6e~aDT B TOM, , 
'ITO B pasHHe nepHO,nl,I DSHH Hamett BC9Jl8HHOtt llJIOTHOCTl, STott 'AliMim 6HJia 
paSJlll'IHOtt l'I C l'IS~rH~,ReM TeMllepaTy-pli paCIIll'lpHBIDerOCH Ml'Ipa np,~epneBaJia 
wasoBHe nepexo,D;l,l" ' • 

MOltHO cKaSaTli, 'ITO KBaHTOBlitt BaeyyM COBp8M8HHOR @l'.Sl'IKH - STO 
CBOeo6pasHaH paSHOB~OCTl, MaTepl'I8Jll,HOtt cpe'A!l. H K8K BCHKaH M8T8-
pRaJll,H8H cpe'Aa,OH BOS'AellcTByeT Ha CBOttCTBa norpy'JE.9HHHX B Hero TeJI, 
'ITO npOHBJIH8TCH B C,IU3Hr8X ypOBHett 8TOMapllHX MeKTpOHOB, B B8H-~ep
B8aJil,COBliX CHJiaX R 'AIJYrHX ajJc})eKTBX. BMeCT8 C TeM B OTJm'il'I8 OT KJiac
CH'!eCKOro 3@1'.pa KB8HTOBlitt BaJcyyM He C03'A8eT "$pHoro BeTpa" ~ 
,IU3~XCH TeJI. KaK llOK83liBaDT p8C'i8Tli, CHJ!li, CBR:3liB8DIU!e 'i8CTl'IUH 
B8KYYMHOtt cpe'A!l, nopollr,Il;aDT OTp;m;aT8Jll,HYD SHeprHD H8TJillteHIDI (-ERST), 
B TO'IHOCTR paBHYD llJIOTHOCTK RX 8HeprKK E, K CYMM8pHaH SHeprM "BeTpa" 
E - EH8T Bcer'Aa OCTaeTCH paBHOtt 'nyJID - ,ItBJaYlllReCH T8Jl8 ero npOCTO He 
SaMe'llaJlT. 



ECTI, eme O.ztHO o6CTOHT8Jll,CTBO, Il03BOJ11110m88 B orrpe.zteRSHHOM cMUcne 
rOBOpHTI, 0 CY11l8CTBOB8Hlll'I oco6o:lt BC838IIOJIIDJlOJll8M M8T8pH8Jll,HO:lt cpe.I!;!i. 
nano B TOM, 'ITO IIpOCTpBHCTBO sarro~eHO CMeC~lO 'lp83BHt!8HHO CRa6o 
B38RMO.ztefiCTBY!lllUiX C B81Il8CTBOM HH3K03HepreTR'l8CKRX H8llTpHHO, 3R8KTPO
MarHRTHHX KBBHTOB H, BOSMOJ!tHO, KBKRX-TO .zwyrnx 'lBCTmt, .ztOCTBBilll:IXC.!I 
HBM B HacRe.ztcTBo oT rrpo~eccoB, rrpoTeKaBm:irx BO BceReHHofi B rrepBHe 
ceeyH.Il;!i ee lltl!3HR. If XOT.!I STOT ras, B rrpn~e. MOJKHO 110TK8'l8TI>", H 

B STOM OTHOmeHHR OH CYlll8CTB8HHO OT~aeTC.!I OT "cMora" BBK,VYMHHX 
ipJJyKTY~fi. TeM He MeHee B H8KOTOpl:lX acrreKTax OH ITOXOJ!t Ha HHepTmnt 
MnPOBOM ajlnp cTapax w:irsR'lecKRx Teopd. 

·KaEYJIIB.!IC.!I npoTRBOpe~OCTI, COBpeMeHHHX KBBHTOBO-llOneBl:lX npe.ztCTBB
neHE:M O BaeyyMe, 61:lCTpo paapaCTBIDl!IRMC.!I cnncoK 3R8M8HTapHl:lX 'l8CTmt -
npOCT8llmRX "KRPIIE:lmKOB" MRpOS.ztaIIltll, KOTOPOMY llOKa He BH.ztHO KO~a • 
a, rJiaBHOe, Tpy.ztHOCTI, OC03H8HM B8CI,M8 .ztaneKRX OT Har.7.Ui.IJ;HOCTH KBaHTO
BSX 38KOHOM8pHOCT8M, BC~ STO CTHMyRRpyeT llOllSTKH C03.zt8HIDI·HOBSX T80-
pnfi, B KOTOpl:lX CBOllCTBa BaeyyMa H "nnaB810lIIRX" B ll:8M 'l8CTmt o6MCH.!I~CI, 
61:l Ha OCHOB8 60R88 llpRBH'!HHX o6paSOB KJ18CC~8CKOll 1HSRim; lorrOnHHT8JU,
HHM CTRMJnOM CJJYJKRT H~ellf,ll;a HafiTn K8KOM-HR6y.ztI, cnoco6 npaKTR'l8CKOH 
YTRRH38~ OKeaHa ".ztapoBOM" SHeprnn, KOTOpoii MOJK8T o6Ra.ztaTI, ajlnpHO
B8KYYMH8.!I cpe.zta. 

3a rrocne.ztHHe ro.Il;!i; oco6eHHO rroMe Toro, KaK rroRBMacI> BoSMOJK
HOCTI> HS.It8B8TI, sa CBOH C"l:9T KHRrn B caMUX rrpeCTRJKHSX_HS.zta~eJU,CTBaX\ 
orry6.mmoBaHa ueRa.!I cepM cTaTefi,6pomnp H o6~eMRcTax MOHorpawntt~ no
CB.ffmemmx ITO.zt06HHM ITOllSTKaM "npopBaTI>C.!I B B8K,VYMHH9 H9'AP1l MaTepmr" • 
c·RerKott pyKH ,eypHa~CTOB rropasnTenI>HHe BHBo'AS·Tarui:x rry6~Ka~fi ne
peKo'leBaRR Ha CTpa~ raseT H JK.YPHaJIOB, RM ITOCB.ffmamc.!I Tena- H 
paARorrepe.zta'l:li co CKPl:lTSMR H .!IBHHMR ynpeKaMn "QWRIUJ8Jll,HOil: H8YK~" B 
TOM, 'ITO llO.zt06HO TOMY, KaK STO 61:lRO YJKe O,IUia.llf,Itl,l c · KR6epH8THKO:lt H T90-

pnel'i re HOB, OHa saTnpaeT H saMa~aeT HOBl:le MHoroo6emaIDn11rn Ko~e~ 
n HX aBTOpOB. 

neMCTBE:T8RI>HO, B Hay'lHHX ,eypHanax npaKTR'l9CKR HST .ztaJKe Kp8TKRX 
pas6opoB "H9Tpa~OHHHX" H.zt9il: H "B9H'lYPHliX" Texaonorml:. A STO ll0p0'1f."'! 
.ztaeT He TOJll,KO ynpeKR B SBMa~aann, HOH IIpHBO'AHT K 6onee cepI>eSHHM 
,O,R9.ItCTBIDIM, IIO.zt06HHM TeM, 0 KOTOpl:lX IDICana "KOMCOMOJll,CKa.!I npaB.zta" 

3 'KOr.zta H9CKMI,KO CO.Jm,IUillX Be.ztOMCTB SaTpaTMII 6Mee IIOJJYMl,IJlJlllap.n;a 
py6ne:lt Ha Hsy'leHIIe rrpaKTR'lecKIIx acneKTOB TaK HasHBaeMoro TopcnoaHoro 
HS,llY'lemm (06 sTOM eme rro~eT pe'lI> HmJte). B STH waHTacT~ecKIIe nccne

. .ztOBaHIDr 6SRH BT.!IHYTl:l H8CKOJll,KO HHCTHTYTOB, COTHH HHlK8H8pOB H HBY"{HHX 
pa60THIIKOB, 

BM9CT9 C T9M H9RI,3.ff OTpmtaTI>, 'ITO HOBl:le CTpa~ HayKII naor.zta 
OTKpHBa~CI, 6esBeCTHSME:, H9llpH3H8B89MUMH aBTOpBMR -·JOpncTOM ~epMa, 
np·oBJ!liIU[8Jll,HliM M8T8!148TlIKOM Jio6a'l9BCKlIM, QWmtepOM EOJn,.!IH, mKOJll,HHM 
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Y'll!TeneM I.lHMKOBcitm.t • • • Kor.zta .zteno xacaeTc.!I Baxo.zta sa . rpa~ CYifle
CTBYDIIHX KO~e~tt. "epecI," O'ARHO'lKH MOJKeT B9CHTI,.SH8'lRT8llHO 60JI1,me, 
'l8M o6menpmti!Toe H8Y'!H08 MH8HH8. MoliCST, li B o6o~eaaax BHRM8HR8M 
"6om,mo:lt HayKR" CTBTI,.!IX'H H3.It8B89MHX 38 CBOil: C'l9T KHIII'ax IIO TeopRH 
"l:8CTmt H BaK,VYMa, H9CMOTp.!I Ha O"l:8BH.ztHHe MJi CII8UHanHCTOB OmR6KII, BC9 
JK9 C0,!{9p.1K8TCJi H.zt9H, MOrYlllH8 IIOCJJYJKRTI, Tpar.mRRHOM MJi ,!{8Jll,H8fimero 
pasBHTM HaY'lHOil: MUCRH ? TeM 6oRee, .'ITO B p.!I.zte CJJY"IaeB me aBTopa ro
BOp.!IT O IIPJIMOM 3KCII9pRM9HT8Jll,HOM IIO.ztTB8plK,ll;8HHR CBOHX Teopml:, paccKa-
31:lBBJOT_ 0 ITOCTpoeaaax aa HX OCHOB8 . rrpH6opax H . .zteil:CTBYIDIIIRX YCTBHOBKax 
C Y.ztRBHT9RI>HefinmMB: CBO:ltCTBBMH. 

IlonaTaeMCH IIOCMOTP8TI, C STOM TO"IKII s:peHM Ha H9KOTOpl:le H3 orry6-
RHKOB8HHHX B rrocne.ztHIIe ro.Il;!i 11H8Tpa.ztmtHOHHHX Hccne.ztOBBHml:". 

~aKTl:l, B KOTOpl:le TPY.ztHO IIOB8pHTI, 
Ilpellf,ll;e Bcero H8CKMI,~O CROB 06 3KCII8PRM9HT8Jll,HOM 6aSHC9 HOBl:lX 

TeopeTR'l8CKHX IIOCTpOeHH:lt. Kax O.ztHO HS yKaSaHIIil Ha He06XO.l{RMOCTI, rJJY60-
KlIX H3M8H9HHil B COBp8M8HHHX H8Y'lHHX rrpe.ztcTaMemmx O IIPHPO.zte BaeyyMa 
"IBCTO IIPHBO,ItlIT Y.ztRBHT8Jll,HH8;HO eme H9].tOCT8TO"IHO npoBepeHHHe,a nopo:lt 

R rrpoCTO COMHRT8Jll,HH8 OIIl:lTHHe .zt8HHH8,0 KOTOpl:lX RHOr,na coo6mam Hay'lHO
IIOrryMpHHe, T8XHR'l8CKH9 H ,npyrne "He CTporo Hay'lHHe" H3.It8HM. TaK, 

H8IIpRMep, HS.ztaBaeMHil: B 3/rr_ruw:lt repMBHlll'I ,eypHBR "Raum und Zeit" 

orry6RHKOBan cepmoeTaTefi 4 ' B KOTOpl:lX coo6maeTC.!I O 'AHCKBX, HS06pe
T8HHHX aHrJIHHCKHM HH.1K9Hepmn )VK C9PR9M. 3TH 'AHCKH ( H9KOT opl:le HS HHX 
RM9JOT paSMepa B 3-5 MeTpOB H B9C.!IT H9CKMI>KO TOHH) COCTO.!IT HS yKperr
neHHHX Ha CII9~H8Jll,HHX pMIIKax H.Bpama:murxc.!I .ztpyr OTHOCHT8Jll,HO .npyra 
Ha6opoB HaMarHR'leHHl:lX C8I'M9HTOB. IlocRe Toro, KaK.M8KTpOMOTOp pacK
pyTHT T8K,VID CH~T9MJ . .ztO OIIpe.zteneHHOH CKOpOCTH, OHa,rro CBH.zt8TenI>CTB8M 
H306peTaTeM H ,npyrnx Y'l8CTHHKOB 'HCllliTaHnM, rrpno6peT88T B'APYr crroco6-
HOCTI, pacKpy"l:UBBTI,C.!I CBMOCTO.!IT9RI,H0,_6e3 IIOTpe6R9HU.!I 3R9KTp03H9prHU, 
a SaTeM, . OT.zteRUB!IlHCI, OT MeitTporrp:imo.na, IIpOR9TaeT SH8"IHT9JU,HH8 paCCTO

.!IHIDI. Ha Kpamc CTp9MllTMI,HO Bpamall!leroc.!I .ztHCKa Ha6Jno,naeTcii CB9'{81ill9, 
a Ha M8CTe ero CTapTa OCT8BaJiaCI, IIO.ll\VXRa.lI, 6Y.ztTO II06HT8.!I MOp030M Tpa
Ba. 

B .ll\VpHane rrpHBe.zteHl:l 1oTorpaWlll'I C M9CT HCllSTaHII:lt H Mano IIOH.!ITHl:l9 

IIOllSTKH o6'blICHHTI, aa6RJO.ztaBIIl;'18C.!I .!IBJ.18HH.!I, Ha\lleKallllU![e Ha TO, 'ITO aeo6-
XO.ztRMYID MH IIMeTa sHeprnID 'AHCK KaKIIM-TO o6pasoM "l:eprraeT aenocpe.ztcT
B9HHo H3 oKpyl!tBID!llero ripocTpaHcTBa. (06 aTOM roBopHT, B ·"IaCTHOCTn, 
H 06Mopo.1KeHHa.!I TpaBa Ha M9CT8 CTBpTa). B TO xe BpeMR:· 06'blICH9HH.!I Ha 
OCHOBe KaKUX-RU6o yxe HSB9CTHliX M9KTPOMarHHTHHX ~9KTOB (cM.,Harr
pHMep, / 5/) He Bl:l.ztep.1KUBaeT K~SCTBeHHo:lt npoBepKII. IlOJJY'la:eTc.!I TBK; 
'ITO BpamruomnecH MeKTpoMariinTaaerroM; cos.ztaBaeMl:le 'AHCKBMR CepR~; 
o6R~ruoT K8RHM!l-To .eme H9H3BecTHHMH HaM cBoil:cTBaMR. EcRH, Koae"IHO, 
OilHCBHHl:le B ,eypaaRe .!IBR9HH.!I .ztettCTBUT9Jll,HO ••• RM9RH M9CTO, 'ITO OCTaeT-
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CH He BnOJIHe HCIWM, ecJIH y-q:eCTb ynowHaeMOe B Jey'pHaJie IlCHXH'!eCKOe 
aa6ciJieBaHHe nao6peTaTeJIH H HeKBaJIH<J)mi;HpOBaHHllX B cimaH'l'.'ecroix i:3orrpocax 
CBn,n:eTeJiefi HCIIHTaimli. OcHOBaHHfi Mff COMHemrn 6oJiee '!eM .D;OCTaTO'IHO • 

IlpaB.n;a ,, · HecKOJlbKo aapy6elKHI,IX TeXHII'!ecKHX Ha.n;am orry6JIHKOBaJIH 
coo6meHHH 06 H3o6peTeHHOM HH.n;IIttCKIIM H°imeHepoM II.TeBapH II aMepIIK~HIJ;eM 
B.,lle IlaJlbMa aJieKTporeHepaTope Ho:aoro Tlilla, HMelOllleM HeKoTopue o6~e 
'!epTU C TeM, 'ITO ll3BeCTHO O .n;IICKax CepJia. HoBHfi reHepaTop TOXe o6Jia
.n;aeT nopa3HTeJU,!lllMR CB.OHCTBaMII :' YTBePJK,D;aeTCH, 'ITO ero .n;eilCTBYIOma.<i 
MO.D;eJU, BHpa6aT1lBaeT SJI9KTpo::lHeprIIII. 6~Jlbme B HeC,OJll,KO paa, 'ISM noTpe6-
JI.R:eT npHBo.n;imun!: ero B ~encTBHe MeKTpOMOTo/5- 9 . Ilpli STOM, KaK rt B 
CJlY'Iae .n;IICKOB CepJia, STOT ajqleKT rrpoHBJI.lleTCH, Jilillib Ha'IHHaH.c onpe.n;e
JI9HHOtt, .n;ocTaTO'IHO 6DJlblliOH CKOpOCTli BpameHHH. Ilo MHeHmO H306peTaTe
Jiett,ncTO'IHHKOM SHeprIIII OMTI,-TaKII'HBJIHeTCH BaeyyM. HOBlle reHepaTopll 
nrpaIOT pOJU, CBoeo6pa3HllX B9HTHJieff,'!epe3 KOTOpue qJOHTaHHpyeT HaKOITJieH
HaH HM SHeprrui:. B lKYPH8JI8X II OT'IeTax 06 SKCnepHMeHTax npHBO.Itf{TCH 
no.n;po6Hlie '!epTeD H Ta6~ C pe3YJU,T8T8MII liCIIHTaHH:li .n;encTBYJW!llX Ma
lllI'lH. EcTb H .n;pyne coo6meHIIH no.n;o6Horo Tmra. 

B 'ISM TYT .D;9JIO? BHerrpaBHJlbHOtt IIHTeprrpeTawra Ha6Jlll!(aewx HBJie
Imli? B peKJiaMHliX npeyBeJIH'l'.eHHHX? KaK 6u TaM HH 6HJI0, 6ea .n;eTaJlbHoro 
I1ay-q:eHIIH OlllicaHHHx.ycTpottcTB rrpaweccHOHaJiaMR-q/ll:3Il~aw, H He no lKYPHa
JU,HliM coo6meHHHM, a Ha npHMepe .n;e:ikTB~X YCTpOHCTB, Tpy.D;HO corJia
CHTbCH C B03MOKHOCTbIO noJiy-q:aTb aHeprHIO "Ilp;IMO Il3 Dy-CTOTU", 

BMeCTe C "TeM, ecJIII HMeTb B BH,IJy SKCilepHMeHTll ·c:_BaityyMOM, KOTOplle 
npOBO.Itf{TCH B xopomo KOHTpOJIIIpyewx YCJIOBWIX ~H3H'l'.ecKHX Jia6opaTOpd, 
TO BCe OHH o6MCHJilOTCH COBpeMeHHO:l! TeOpHefi. HeCMOTpH,Ha COo6meHIIH 
raaeT·H Hay-q:Ho-nonyJIHpHlix lKYPHaJIOB, cero.n;HH HeT .n;ocTOBepimx aKcnepH
MeHTaJlbHliX qiaKTOB, KOTOplle MOrJIII 6u rro.n;cKa::iau HaM; BKaKOM HanpaB
JieHm! CJie.n;oBaJio 6u ee pa3BHBaTb (HJIII pa,IJ;IIKaJlbHOir3MeHHTb), 'IT06ll ne
pe:l!TH Ha cJie.IJYJOmml ypoBelib Ramero noHIDAaHHH BaeyyMa ~ A c TeM, 'ITO 

·· IIM9HHO B BaeyyMe CilpHTaH K.7Ill'.l'I K 6y.n;yme:l! TeOpIIH,cero.IUiff corJiaCHli 'no'I-
TII Bee qJil3HKH. . 

06maH aqJHpO,IJ;IIHaMHKa 
TaK oaarJiaBM CBOIO TeopHIO B.A.~KOBCKHH/IO/_ Bee OCHOBY OH 

noJIOJKHJI rmroTeay O TOM, 'ITO Milp-STO nycToe IIHepTHOe, HbIOTOHOBCKOe 
npocTpaHCTBO, aanoJIHeHHOe raaoM cynepMeMeHTapHllX 'iaCTHll -. aMepoB. 
(3TOT TepMHH npH,IJyMaJI eme ,lleMOKpHT .n;JIH o603Ha'I8HIIH 'iaCTett aTOMOB). 
AMepHll:ti raao6Jia.n;aeT BCeMH CBOfiCTBaMH o6ll'!HOrO raaa: llJIOTHOCTblO, .n;aB
JieHileM, BH3KOCTblO, TeMnepazypott II T • .n;. B HeM pacnpocTpaHHIDTCH 3BYKO
BUe BOJIHll. Ilpir STOM,KaK HY BCHKoro CJKHMaeMoro raaa, STH CBOliCTBa MO
ryT 6llTb HeCKOJU,KO pa3JlllllHHMli B pa3HliX o6JiaCT.IIX BceJieHHO:il. 

CaMH.aMepll, no MHeHHJO Am:>KOBCKOro, 06Jia.n;a10T CJIOJIIHOil "MaTpemKO-
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no.n;o6Hott" CTpyKzypott - ~tt na HHX.COCTOHT Il3 e11te 6oJiee MeJIKHX 8MepOB 
SqJHpa-2, Te, B CBOIO O'lepe.D;b,'COCTOHT Il3 'IaCTH'l'.eK aj>:a:pa-3 H T • .n; • .n;o 
6ecKoHe'!Hocrn. Bee aMepll npe6llBaroT B xaoTl!'leCKOM TenJioBoM .n;Bmtemm, 
cpe.rtHJIH CKOpOCTb ( TeMrrepazypa) KOToporo ria KallQl;OM c.ne,nyllllleM "aj>HpHOM · 
aTaxe" 6oJlbme, '!eM Ha npe.n;H.llYllteM. 

KpoMe xaOTH'l'.eCROro B03MOJKHl,l pa3Jm'IHlle THIIH ynopg.n;o'!eHHOro _.n;Blle
HM aj>:a:pa. Oco6lltt HHT~pec npe.n;cTaB.ilmoT BllxpII, ROT0pll0 CBH3aHll co 
3ll8'IHT9Jll,HllMH JIORaJU,HHMH Il3MeHeHRHMH llJIOTHOCTII Sil)HpHott cpe.n;ll II noa
TOMY npoHBJIHJOTCH K,aR HeKOTOplle MaTepH8.7ll,Hlle o6paaoBamm:. IlpHpo.n;a B 
Teoplili ~ROBC,Roro' - STO COBoeynHOCTb BHXpei, B3aRMo.n;efiCTBYJOIIUIX Melit
,ny co6oil nyTeM 06MeHa nOTORaW aMepoB. B STOM OTHOmeHm! RapTIIHa ~Hem
HS BeCbMa HanOMHHaeT RapTe3I18HCKIIe nocTpoeHIDI XYil BeRa. 

ECJIH BHXpb T~ROB, 'ITO YBJieKaeT CBORM .n;BmiteHHeM OKpy,italW!l!H aj>Hp 
H ORa3llBaeT TSM CaMllM B03.D;eilcTBHe Ha .n;pyrne BHXpH, 8TO 03H8'189T, 'ITO 
B npocTpaHCTBe .n;ettcTByeT HeROTopoe CMOBOe noJie. B aaBHCIDAOCTH OT 
nopollQl;aiomero ero BIIXPJI OHO MOJJteT 61iTb 6llcTpo cna.n;aromHM n Tor.n;a OTOJJt
.n;ecTBJIHeTcH C. Il3BeCTHliM HaM Cl'!Jll,HllM B3aID80.D;eHCTBileM HJIH xe M9,It718HHO 
crra.naromRM, COOTBeTCTBYIOmRM 3JI0KTpOMarHH'J!HllM CMaM, KpoMe Toro, no- . 
CROJibKY BilxpeBoe .n;BU0HHe HapymaeT TeMnepazypHlltt 6aJiaHC aj>HpHOH cpe,n;ll, 
B H0il.D;OJllltHll B03HIIKaTb TepMO.n;IIciqly3HOHHll0 npo~eccu. OHII CBH3llB8JOT JII0-

6Ue BHXpeBue .n;BRlit0Hl'IH, He3aBHCIIMO OT HX ROHRP8THUX xapaRTepUCTllK, II 
IlOSTOMY TOllr,I(eCTB0HHli ymepcaJlbHOMY rpaBIIT~OHHOMy°B3al'!MO.D;efiCTBHIO 
-e.n;IIHCTBSHHOMY Tl'IIIY CHJI, o6JI8.D;aIOlltl'IX Taltmf CBOttCTBOM. 

TITO Kac.aeTCH CaMHX BHXpett. TO npe.n;nOJiaraeTCH. 'ITO MaTepilaJibHOe 
BemecTBO Hamero MHpa COCTOHT H3 yCTOH'IHBllX 38MKHYTHX TOpon,n:aJU,HllX 
BIIXpefi ("cBepeyTUX B KO.Jlb~a Tpy6oo6pa3HllX o6'1>0KTOB" CO.CTeHRaMH ynJIOT
HeHHOro aj>I1pa II paapexeHHOli aMepHOH cpe.n;ott BBYTPH) II HeycTofi'lnBHX He-
3aMKHYTUX "cMep'ieo6pa3HUX" BHXpeBUX o6pasoBaHd. YcTOmBUM BnxpeM 
HBJIH8TCH npoTOH II M8liblilllli no Macce, "c 60Jiee TOHRllMII CTeHRaMH", 
SJieKTPOH, a TaKllte BpaJ118XIIUmCH B npoTHBOnOJIOJJtHyro CTOPOBY no3I1TpOH. 
HeilTpOH OTJIH'la8TCH OT npOTOHa .n;onOJIHllT9JU,HllM norpaHl!'l'.HliM BnxpeM, Bpa
meHHe KOTOporo ROMIIeHCilpyeT SJI8KTpn'leCKOe nOJie OCHOBHoro BHXpH. 'AHa
JIOrli'IHOe CTpoeHHe OTJIH'laeT HettTpHHO OT SJieKTPOHa. C'!HTaeTCH, 'ITO 
He3aMKeyTlle BHXPII COOTBSTCTBYIOT HeCTa6IIJibHllM 'iaCT~aM - Me30H8M, 
rnnepOHaM H T • .n;. 

,llJIH onncaHnH CTpOeHIIH II .n;IIHaMHKll BHxpeil I1CnOJU,3YeTCH o6ll'IH8H 
MaKpOCKOIIH'?8CKM raso.n;IIHaMHKa. KBaHTOBU0 3aKOHOMepHOCTH o6'hlIBJIIDOTCH 
ee CJie.n;cTBI18M, a BOJ!HOBaH WHiaUUI, C'IHT8eTCH, BUpaJJtaeT co6ott llJIOTHOCTb 

aj>I1pHott cpe.n;ll. 
BCHKOMY, KTO 3H8KOM C COBpeMeHHOli ~Il3HKOH, HCHO, 'ITO no.n;o6HM 

"KapTl'!Ha Ml!pa" cpimy xe npHBO.n;IIT K Macce BOIIHDl\lllllpOTKBOpe'IHfi. Ha
npHM8P, CKOpOCTK pacnpocTpaHeHRli 3BYKOBOtt BOJIHll B BaKYYMe H nepeHO-
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cmnett rRaBHTaD;HOHHOe B3aHMo.n;eilCTBHe TepMO~g_:q)y3RR ORa3llBaJOTCRpaBHH
MH 5-Icf3 cM/ceK, 'qTO B 20 Tp:a:JIJinoHoB pa3 (!) 60J11,me H3MepeHHo:1l. Ha 
OJIHTe CKOPOCTH CBeTa •. 3iJHpO~HaMRKa ~KOBCKOro OKa3imaeTCH HeCOBMec
THMOil C T80pHeil OTHOCHTeJII,HOCTH. HeTpy.IJ;HO IlOKa3aTb (CM./II,I2/), 'qTO 
CBepxcBeTOBHe CKOpOCTH MaTepHaJThHHX rrponeccoB HapymaIOT npwmHHOCTb, 
B Teop1m B03HHKaIOT 8Kay3aJU,Hlle aHOMa.mm, Kor.n;a MOJKHO B03.IJ;eHCTBOBaTb 
Ha yxe COBepmHBIDH8CH C06HTHH. KpoMe Toro, B Teop:mr ~KOBCKoro HeT 
xopomo rrpoBepeHHoro Ha OIIHTe cooTHomeHHH E = Mc2, a .n;eqieKT Mace 
o6'bllcHHeTC.fI "paCTBOpeHHeM -qacTH Be111ecTBa B OKpyxa10111er.1 ~qmpe", 'qTO 
npOTHBOpe'qRT 6aJiaHcy SHeprHH-RMITYJThCa, H3MepHeMOMY BO B3aHMO.IJ;eHCTBH~ 
RX -qacT~ H ;:mep. 

BorrpeKH H3BeCTHliM WaKTaM YTB8.PJK,I(aeTC.fI, 'qTO pa~oaKTRBHOCTb rreP, 
3aBHCHT ·oT Toro, B KaKHe XHMR'qeCKHe coe~Hemm OHH BCTYITaIOT (cM. I07, 
cTp.II8). TeMnepaTYpa SWRPHOH cpe,IJ;H oKa3HBaeTcH MeHbmen 7·ro-51K, 
Tor.n;a KaK H3MepeHHH TeMITepaTypa peJIHKTOBoro SJieKTpOMarHHTHoro H3JIY
-qemm, KOTopoe Maro.n;apH B3aHMo.n;e:1l.cTBRHM c aMepaMH cpe,IJ;H sa MHJJJrnap
,IJ;li JieT cymeCTBOBaHRH Hamett BceJieHHOH .no~ rrp~TH C Heil B TeIIJIOBOe 
paBHOBeCHe, .IJ;aIOT.3Ha-qeHHe OKOJIO 3K ••• Hy a TO, 'qTO pac-qeTHHe pacrrpe
.IJ;eJieHRH aa~a B npoTOHe H He:1l.TpOHe IlOJJY'IaIOTCR COBepmeHHO HeilOXOJKID,ffi 
Ha Ha6JllQll;aeMile B OITHTe, H pa3Mep MeKTpoHa oK_aaimaeTcH rro~a rcrII 
CM.T.e. B ro5 pas 60Jibme BepXHe:1l. SKcnepHMeHTaJThHOft m::i;emw:, Blir~T 
Ha STOM woHe yxe MeJIO'qbIO. 

0co6o CTOHT OCTaHOBHTbCH Ha r.n.aBe, IlOCBsnneHHOll 0606111eHRIO ypaB
HeHrui MaKCBeJIJia H npe.n;cKa88HRIO HOBUX THITOB MeKTpOMarHHTHliX H3JJY'I6-
HHH, IlOCKOJThKY STOT KOHKpeTHHH peaym,TaT TeOpHH ~KOBCKOro, B rrpHH
nHITe, MOXHO 6HJIO 6H paccMaTpHB8Tb KaK HeKOTopoe ee onpaB,IJ;aHHe: MOXeT: 
OH8 B -qeM-TO H He BepHa, HO,MOJI,8aTO .IJ;aeT BaXHOe rrpe.IJ;CKa3aHHe. nefiCT
BHTeJThHO, HCTOPHH HayKH 8HaeT rrpHMepH, .. Kor.n;a rpy6aR MO.IJ;eJTh, OKa3HBaB
ill8RCH Ha IlOBepey BeCbMa .n;aJieKoil OT peam,Horo ITOJioxemm Be111e:1l., TeM 
He MeHee ITO.IJ;CRa3UB8Jia npaBRJIDHHepemeHHH. TaK ClHJIO,B 'q£lCTHOCT11,c 
SJieKTpO~HaMHKOll MaKCBeJIJia, ypaBHeH:rui: KOTopoil nepBOHa'qaJThHO Toxe OCHO
BHBaJIHCb Ha HeBepHOH MeXaHH'qeCKOH.MO.IJ;eJIH aqinpa. C STOH TO'qKH 3peHHH 
y"qeT .UOilOJIHHTeJThHHX 11BHXpeBHx"·'qJieHOB Bee ypaBHeHHHX.MOXeT IlOKasaTb
CH orrpaB.n;aHHHM. K coxaJieHHIO, 'qJieH, BBe,n;eHHHil ~KOBCKHM, OCHOBaH Ha 
He.n;opaayMeHRR - Ha HerrpaBHJThHOM HCilOJib30BaHRR rrpaBM BeKTOPHOli aJire6-
pH. 3To -qJieH onpe.n;eJieH KaK cKaJIHpHoe npoH3Be.n;eHHe x TI npoHsBo.n;
Ho:1l. BeKTOpa aJieKTpH'qeCKOtt HH.IJ,yKIUm D H HOBoro B9KTOpa C KOMITOH9HTaMH, 
paBHHMH o6paTHHM BeJIR'qHHaM COOTBeTCTBYIOIIIHX KOMITOHeHT CKOPOCTH CBeTa 

x = { c -;. , c -; , c -~ } • HaITOMIDIM, 'qTO T90pHH A!J;JOKOBCKoro He 
ITO,IJ;'qRHHeTCH rrpamIJiar,r TeOpllli OTHOCllTeJThHOCTH H CKOpOCTb CBeTa He JIBJJ.ff

eTCH IlOCTOHHHOli H MaKCHMaJThHOil CROpOCTblO nepeMe111em). 0,IJ;HaKo-ecJIH 
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KOMil~HeHTH ci npeo6paayroTcH rro rrpaBli'!JlaM BeKTopa cl= Iaik ck 
TO o6paTHHe RM B9JIH'qHHli STHM . CBOiicTBOM y:z.e He 06Jia.ItaJOT. Il08TOMY 

x He Jll3J.!ReTcH BeKTopoM, a BeJIH1mHa ·2,D1 c1 He· MoaeT 6HTb 

CKaJIHpOM H 3aBHCHT OT BH6opa CHCT8Ml,l KOOp~HaT. Jwyrm.m CJIOBaMH, 
BeJIH'qHHa MeKTpH'qeCKoro 3a~fc;? B Teopmr ~KoBcKoro j>= vi5+ Zi\/c1 
(cM.~OPMYJIY (7.69) B KHHre I ) H3M8HHeTCH rrpH npocTOM ITOBOpOTe ocett 
Koop~HaT. B -qacTHOCTH, ecJIH CHCTeM He 3apRJKeHa H J= 0 , TO, 
IlOBepHYB OCH ( 8TO MOltHO c.n;eJiaTb H MliCJieHHO ! ), cpa3y Il~ _f ,/.0 iE 

MOXHO Jll'IIIJl, Y.nHBJIHTbCH, KaKHM o6pa30M aBTOpy MOHOrpaqimr~Q/ Y.UaJIOCb 
06HapyJK}ITb _8TOT .n;o6aBO'qHHH 'qJI9H Ha 08'Te ! 

KaK B~, H3JIOXeHH8R B KHHr/IO TeOpHH HBJIReTCH r.ny6oKO OmH-
6o-qHo:1l. H He MO!teT HCITOJTh30BaTbCH .n;axe ):tJlli Ka-qecTBeHHHX oneHOK. 

H.neH Ilplll,l4aTb Be111eCTBY CMliCJI BHxpeil B aq>HpHOli cpe.n;e BeCbMa -qacTO 
HCITOJII,3yeTCH B IlOill,lTKaX IlOCTpOeHHH 11HOBOH TeopHH -qacT~ H Ba~.Ja" •. 
TaK,B yxe YITOMHHaBlllHXCH paqoTax II.TeBapH (CM.TaKXe ero 6pomIOpy r3/) 

TOXe rrpe.n;rroJiaraeTCH, 'qTO npocTpaHCTBO 3anOJIH8HO aq>HpOM, KOTOpliil B 
OTJlH'IHe OT ra3a ~KOBCKoro Ha,IJ;eJIHeTCR CBOHCTBaMH lll,l4eaJibHOil,HeCXHMae
MOli:II 6e3HHepD;HOHHOll JK}I.IJ;KOCTH. B TaKott TeOpHH T8KX9 B03HHKaeT M8CC8 
rrpOTRBOpe-q:II:1l. C 8KCnepHM9HTOM H cawe rJiaBHHe H3 HHX - HapymeHHe 3aKo
HOB coxpaHeHHR aaeprHH-llMIIYJibCa H a~eKTJ)H'geCKoro 3a~a8 . 

K 8TOMY KJiaccy OTHOCHTCH H TaK Ha3HBaeM8H ~TOHHM rHITOT8_3a 
BaeyyMa, Ilpe.IJ;CK83HBaICl!l8H CITSD;HWWieCKHe BaeyyMHHe B03MymeHHH, KOTOp!,le 
MOJKHO HCITOJTh30BaTb ):tJlli rrepe.n;a-qz CHJIOBliX H H~OpManHOHHliX B03.IJ;eilCTB:IIll. 

BaeyyMHHe WHToHH H TopcHOHHHe·rroM 

KaK H3BeCTHO, Ha Ha'qaJibHOM 8Tarre pa3BRTHH KBaHTOBOll TeOpHH IlOM, 
'qT06H RMeTb HarJIR.n;HYIO ~3:ll'IeCKYIO HHTepnpeTaD;HIO pemem CBOero 3Ha~eHH
Toro ypaBHeHHH, nnpaK rrpe.n;rroJIOJKH.11, 'qTO BaKYYM npe.I(cTaBJIReT co6ofi . 
"Mope" cmrnopHHX OTpxnaTeJThHO sapRXeHHHX 'q8CTHn, 38ITOJIHHIOIIU'lX BCe B03-
MOXHHe 8H9preTWieCKH9 YPOBHH. IlOCKOJII,K;v nepeBeCTH Taeym -qacTmzy B 
CB06o.n;aoe COCTOhHHe MOXHO, JIHillb 38TP8TRB 3Ha~HTeJThHYIO ·aaeprmo, Bee 
BaKYYMHHe -qaCTHnli OCTaIOTCR H9H86JIIO.n;aeMJ,IMH. B ITOCJie,ny:ianeM 6uJia HBtt.neaa 

* YpaBH9HHR MaKCBeJIJia O,IJ;H03H8'qHO BHTeKaIOT H8 BapHaD;HOHHoro ITPHHnHil8 
.UM HHBapH8HTHOll (}/yHKnHH ~arpaaxa. IloaTOMY aapaaee HCHO, 'qTO nrum
JieHHe B HHX KaKHX-JIH6~ .IJ;OilOJIH:IITeJibHHX 'qJI9HOB 03Ha-qaeT y-qeT H8JIHHeil
HliX :$l)eKTOB WIH OTK83 OT HHBapHaHTHocrx. IlocJie.n;Hee HMeeT M9CTO B 
pac-qeTax Al:i;IoKoBcKoro. · 

H . . 
qTO KacaeTCH .n;eficTBYIOIIIHX MO,IJ;eJiett H306peTeHHHX IT.TeBapH H E.ne IlaJJMa 
MeKTporeHepaTOpOB, pa6oTaICl!lHX RK06H c· KIJ.ll, IO()% /6-9/, TO STO 
rropa8HT9JThHOe·yTB9.PJK,!(9HHe (B -qaCTHOCTH, M9TO.n;HK8 onpe.n;eJieHHH KIJ.ll 
H cµoco6 ero H3MepeHHH)Tpe6yeT He3aBHCHMoro 8KCilepRMeHTaJibHOro 
H3Y'l:9HM. 
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.I-Ura.ii' 60Jiee a.neICliaTHa.<i (_pOPMYJIHPOBKa KBaHTOBOli Teop:.rn: IlOAA, Il03BOJIHIO
ll1aH 060fiTHCl> 6e3 TaKOH B9C:E.Ma HCKYCCTB9HHOli HHTElpnpeTai:nm. · 

A.B.Aru!MoB H B.H.TapaceHKo npe,nJJ:araIOT BepayT1>csr K cTapott Mo.ne.mr 
"rOTOBHX" (peaJll,HO CYJ!leCT:Byl[llmX) BaJtYYMHHX 'IaCTim, .nonoJlllJIB ,nHpaKOBC
KOe "MJ¥e" OTpimaTeJll,HHX 'IaCTim "MopeM" IlOJIOJKHTeJll,HO 3apmKeHHHX aHTH
'IaCTim 4,r5/_ Ilo Hx npe.nc-raBJieHRHM BaK.YYMHHe 'IaCTJmH e+ n e-"BJioJKeH!l 
;rr:pyr B ;rr:pyra" c npoTHBOilOJIOJltH!,IMH HanpaBJieHHHMH CimHOB H o6pa3yJOT 
HeiiTpaJI1>HHtt 6eccrrHHOBrui o6~eKT cpHTOH. Ilpn STOM e+ He- He yTpa1IHBaJOT 
CBOefi HH.nHBHJJYaJll,HOCTH (He aHHHrHJmpy!OT) H ~aJKe CJia6oe BHemHee noJie 
cpaey JKe pa3,nBHraeT HX ~eHTpll -IIOJIJipH3yeT qlHTOH. . 

ABTopi. pa6ol14 •15 Cllll:TaJOT, 'ITOHeB:imHMHe HaM cpHToHH nJioTHo, 
KaK ropox B KOp06Ke, 3aIIOJIHRIOT Bee MHPOBOe rrpocTpaHCTBO, H B STOfi 
qiHTOHHo-sqinpHoft cpe.ne npoTeKa10T·Bce Ha6JIIO,naewe HaMH npo~eccH. 

Ilpe.nrro.nar.aeTCH, 'ITO rro.no6HO TOMY KaK sJieKTpH'IeCKHtt 3apsr.n: nopoJK
.naeT SJieKTpOMarHHTHOe noie, a Macca - rpaBHTamroHHOe, CTIHH iracT~ 
H. yrJioBofi MOMeHT JIJ06~ro MaKpocKonH1IecKoro TeJia TOJKe HBJIRIOTOH 3apsr.n:a
MH HeKciT6poro cne~H'IeCKOro "TOpiraOHHOro IIOJIJI", KOTOPOMY HeT aHaJio
ra B Tpa,nimHOHHOfi TeOpHH IIOAA. BHeIDHHe TIOJIH B03,neficTBYJOT Ha 3ap.R;D;I:l 
qJHTOHOB,HCKaJKaJOT (noAApH3YJOT) BaeyyM, BH3HB8H B HeM HanpmKeHIDI,.KOTO
pHe BOCilpHHHMBIOTCH norpyi.KeHH!lMH B BaKYYM TeJiaMH KaK CHJIOBHe TIOJIJl •. 
Baellllllili SJieKTpH'Iecm 3apsr.n:, pa3,nBHrasr KOMilOH9HTH <pHTOHOB, 003,naeT 
eyJioHoBcKoe HanpR:Kemre-nOJie,. Mace a norpY.JKeHHoro B BaeyyM TeJia no
pOJK.naeT BOKpyr ·ce6sr rpaBHTamIOHHOe HaTJDKeHHe cpe,nl:l, a yrJIOBOli MOMeHT, 
nepeBopa'IHBa.<i CilHHH y KOMilOHeHTOB qlHTOHOB, rropo.lli,Il;aeT TOpCHOHHOe TIOJie. 

CJie.nyeT 3aMeTHT:b, 'ITO T9PMHH "TOPCHOHHOe nOJieJ'·y.JKe .naBHO HCnOJI1,-
3yeTCH B TeopHH rpaBHTa~r. reoMeTpHirecKHX nOJiefi KpyireHIDI nycToro 
npocTpaHCTBa-BpeMe~16 •17 , KOTOp~e no CBoett npHpo.ne TIPHHmrITHaJll,HO 
'oTJill'.aJOTCH OT BBe,neHHoro B pa6oTax114•15/ IlOJIH .ne~opMa~ MaTepHaJll,HOli 
"cpHTOHHoft cpe,nl:l". IlocJie,nHee He HMeeT HH1Iero 06111ero ir co CimHOpHHM 
nOJieM Bero o6menpHIDITOM nomi:MaHHH, xoTsr B pa6oTe/I4/ OHO Ha3HBaeTcsr 
"ClIHHOpHHM". JfcTIOJll,30BaHHe 3aIDITHX H CTaBIDHX Y.JKe IlpHBll'IHHMH TepMHHOB 
smJIH9TCH He,nonyCTHMHM npHeMOM TeopeTH'IeCKOH MHMHKPIIB H MO.JKeT BBeCTH 
B 3a6JJY.llr,D;eHHe Tex, KTO He HBJIHeTCH cnemra.mrCTOM no TeopHH nOJIH H 
(_pH8HK9 'IaCTJm. 

tfTO KacaeTCH cpH8H'I9CKOro CO.I{eplKBHIDI "<pH'rOHHOHNnOTeBH", TO 
npe.lli,Il;e Boero CJie.nyeT OTM9THT:b, 'ITO, 06JIB.I{BH HYJieBHM CimHOM;. qJHTOH 
.I{OJilKeH 6HTl, 6o3e-;.1IacTimeft H TIPHHIUrn IlayJIH, 3anpema~ ~aCTJmBMH 
aaHHMaT1> O.I{HO H TO JKe COCTOHHHe, Ha Hero He .I{9HCT:ayeT. B npoCTpaH
CTBeHHOM pacnpe.rteJieHHH qlHTOHOB, ec.mr 6H TaKHe 'IaCTJml,I .rtefiCTBHTeJll,HO 
CYJ!leCTBOBaJIH, B08HHKaJIH 6H npopeXH H ynJIOTH9HIDI, 6Jiaro.rtap.ll 1I9MY Ba
KYYM 6HJI 6H Bec1>Ma Heo.rtHopo.rteH no cBoHM cBoficTBaM. YTBep.lli,Il;eHHe o nJioT
HOM aanOJIH9HJm BaeyyMa (_pHTOHaMH BHrJIII.I{l![T B STHX YCJIOBHHX B9C:E.Ma COM
HHTeJI:E.truM. 
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Ilo MHeHHIO aBTOpOB cpHTOHHOll rHITOT93H,COCTOffiIUill H3 nJIOTHO_YJIOJKeH
HHX 'IaCTJm BaieyyM .I{OJIJKeH·o6Jia.na'u CBOHCTBBMll O'IeH:&.ynpyroro HJIH .naJKe 
a6cOJIIOTHO TBep.rtoro Teia, noSTOMY CKopocTz pacrrpocTpaHeHIDI ero .rtecpo~ 
Mamru, B TOM 'IHCJI9 ID.!IlYJll,COB ;OpCHOHHoro noJIH, HaMHOro npeB.OCXOMT 
CKOpOCTl, CBeTa. YTB9p.lli,Il;aeTcsr, 'ITO TOpCHOHHOe TIOJie:mieeT KOH91IHHll H, 
Boo6me roBOp.ll, BeC:E.Ma MaJIHft, sr;:i:epHHX MaCmTa60B pa;nnyc .neftcTBIDI, O,IUJ:a
KO npH H9KOTOPHX ycJIOBHHX OH MOJKeT CTaHOBHT:E,CH orpOMHRM H•nOJie npaK
TH'IeCKH MrHOBeHHO pacnpocTpaHHeTcsr· Ha·. COTHH H THCH'IH KHJIOMeTpOB. Kaw 
H B paCCMOTpeHHOH BHme TeopHH ~KOBCKOr0,8TO cpaey JK9 npHBO,nHT K 
aKay3aJI:E,HHM 8HOM8JIIDIM. (XCTH HMeHHO B08MOJKHOCT:E, .I{aJI1,Hefi rrepe.nairH qiaH
TaCT;II'IeCKHX ITO CBOHM CBOHCTBaM TOPCHOHHHX HMnyJil>COB,nO-BH.nHMOMY, B. 
nepBYJO O'Iepe,n:E. H IIpHBJieKJia BHHMaHHe COJIH.I{HHX C?orop'oB, BJIO.JKHBIDHX B 
"qiHTOHHHe HCCJie,noBaHllH" COTHH MRJIJIHOHOB py6JieH 3 ). 

EcJIH po.lli,Il;eHHe napi. e+ He- .nettcTBHTeJll,HO npe,ncTaBJUDOT co6ott 
"ocBo6o.lli,Il;eHHe" 1IacTeii peaJI1,HO CYJ!19CTBYJOII1ero cpHTOHa, TO npo~ecc npeB-
pameHIDI (-KBaHTa B rrapy H BaicyyMHYJO .In:lPKY ,' {- e + + e- + h MOr 
6i. npoHCXO.nHT:E. B 111IHCTOM BaieyyMell, 1rero K.llKOr.rta He Ha6JIIO.rtaeTCR: • .rta H 
BO BCeX lIJ?YrHX npo~eccax po.lli,Il;eHHR: nap.El ",nl:lpKa" h. IIpOHBJIHJ.1ac1, 6.El 
KaK C8MOCTOHT0Jll,Ha.<i 'ISCTima, YHOCHII1aH 3Ha1IHTe.1ll,HYJO .I{OJIIO SHeprmr
RMilYJI:E.Ca, 'ITO TO.JKe 6HJIO 6H aaMe'IeHO B SKCrrepHMeHTax. 

ABTOp.El PHTIOT03H O TOPCHOHHOM IIOJie YTBep.lli,Il;aJOT, 'ITO Y.nHBHTeJI:E.HHe 
CBOHCTBa 8TOro no.ii.a: no.ncKa~HBaJOTCH 8KCII0pHMeHTOM, KOTOpmi .I{0MOHCTPH
pyeT B03MOJKHOCTl, scpcpeKTHBH~ B03,ellCTBOBaTl> 8THM IlOJieM·Ha MHOrne CBOli
CTBa .lltl!IBOH HHeJKHBOH npnpo,nl:llI4 , a 8TO OTKpHBaeT B03MOJKHOCT:b 003.I{a
IDU[ IICHXOTpOnHoro opyJKIDI lJ 'ceyccTBeHHHX "SOHTHKOB", 38mHmaKl!llHX mm.Ele 
opraHH3M.El OT ero .rteftcTBrur 3 • 

HeKOTOp.Ele 8HTY8HaCT.El TOPCHOHHOtt rHIIOTe3.El YTBep.lli,Il;a!OT, ~TO BOrrpeRH 
BCeM TeopeTH'IeCRHM B03paJKeHR/iM HM y,ItaJIOCl, coa~aTl> .I{9HCTBYJO!llHH reHepa
TOp TaKoro IlOJIH, KOTOpHtt, B 'IBCTHOCTH, II03BOJIH9T H3MeH!l:Tl, CBOliCTBa 
MaTepHaJIOB, HCII0.7ll,8yewx B OTB9TCTBeHHHX ys~ax MalllHH'n MeXaHH3MOB. 
B HameM pacrropR:JKeHHH 6HJI O,nHH HS TBKHX reHepaTOpOB. 0,ItHaKO HH HaM, 
HH HaIDHM KOJIJieraM, Oil.ElTHefunnM 3KCrrepHMeHTaTopaM--cpH8HKaM, HeCMOTp.ll Ha 
Bee CTapaHIDI, He Y.ItaJIOC:b 8aMeTHTl, KaKoro-JIH6o BJIHHHIDI ero Ha JKHB.Ele H 
HelKHBH9 06MKTU. 

B HaCTOHII1ee ~eMH MOJKHO C YBepeHHOCTl,JO YTBep.lli,Il;aTl>, 'ITO rrpe,nJJ:o
JKeHHHe B pa6oTa/ '1,IS/ cpHTOHHasr n TopcHOHHa.R:rKIIoTe3H HecocTosrTeJll,IIH 
KaK B TeopeTH'IeCKOM, TaK H B 8KcrrepHMeHT8JII,HOM IIJiaHax. 

BMecTe C T9M BO H36ellt8HHe He~opa3YM9HHH CJie.n;yeT OTMeTHTl>, ~TO 
CaMa no ce6e H,I{esr paCCMaTpHBaT:b yrJIOBOH-MOMeHT B Ka'IeCTBe HCTO'IHHKa 
IlOJIH He HBJIHeTCH a6cyp,ItHOH. KaK yxe ynOMHHaJIOCl, B.Elllle, OHa o6cy.lli,Il;a9T
csr B rpaBHTaI(HOHHHX TeopHHX, r~e TeH30p yrJIOBoro MOMeRTa nc70Jll,~JT
CJI B ypaBH8Hl!HX .I{BHJKeHIDl: HSPH)lY C T8H30p011( SHepr:U-IMnyJI:bCa 16 ,I • , 
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Bonpoc; 0 p88Jll,HOCTll T8KOro reOM8TOll'l8CKOro yeJIJITDKCTCKoro nOM K_wre

HIJlHY?O _ !Ip8lt,Il;8 Bcero Bonpoc 8KCnepJIM8HT87f8 • ECJIH T8K08 noJie cymecT

BY8T ,- B .06WIHHX yCJIOBltlIX OHO ,ll;OJDltHO 6HTI, Kpa:itHe CJI86HM. 

MoiieJII> "npocTpaHCTB8HHIDC 3Talleii" repJIOBmia 
Ee·ocHOBO:li c.nymrr rmtOT838, 8H8JIOI'R'IH8JI R,Itee AlooKOBCKoro 0 

11M8TpemKoo6pa3HOM"l:qllll:pe: npe.nnOJiaraeTCJI, -qTo no CBOe:it CTPYKTYP8 Hama 
BceJI8HH8JI npe,ll;CT8BJIR:8T co6o:li pacCJI08HH08 !IpOCTp8HCTBO, TO 8CTI, KaJK,IJ;aJI 

ee T0-qI(8 JIBJ.lii8TCJI HOBHM npocTpaHCTBOM, TO'!KR KOTOporo, B CBOJO o-qepe,ll;I,, 
TOJK8 - npocTp8HCTB8 H T8K ,ll;8Jl88. Ilo MH8Hm0 rapJIOBHHa,cero,ll;HJI MOJKHO 
BH,ll;8JIHTI,.TpH TSKHX "8T8llt8". Bo-nepBHX, ,ll;OCTYUH08 HallIHM opraHaM -qyBCTB 

H g}l!3H1i8CKHM npH60p8M Jia6opaTOpH08 npOCTpaHCTBO. B Kalt,Il;O:it ero To-qxe 

cnpJIT8HO npocTpaHCTBO H8BH,lJ;HMl,IX BHPTY8Jll,HHX CTPYKTYP• H, H8KOH8U, -
CBOeo6pa3H08 "));HO 1.m:pa", r,ll;e CKPHTH ero OCHOBHH8 qJyH,ll;aMeHT8JII,Hl:l8 
CBO:itCT~a. IlpH STOM caMO noHJITH8 npocTp8HCTB8 c-qHT88TCJI HHTYHTHBHD 
JICHHM, 8 ero CBOHCTB8 Ha BC8X 3T8JK8X npaKTH1i8CKH O,IJ;HH8KOBH - C o6WIHO:it 
TOnOJiornett HenpepHBHOro MHOroo6pa3HJI. -

0nHC8HHID M?8JIH Hee CJI8,ll;CTBd nOCBlllll8H8 MOHOrpag)l!R/I9/ H 6oJiee 
paHHJIJI KHHra12 Q • K CO.llt8Jl8HlDO, B JIOrH1i8CKOM nJiaHe OllHC8HH8 OTJIH'q88TCJI 
H3ompeHHO:li saoyTaHHOCTLJO. XOTJI H.n.repJIOBHH nP,8T8H.IJY.8T H8 C03,ll;8HH8 
''E,IJ;Haott TeopHH BC8X B38HMO,ll;8HCTBH:li", B KHHraJr9 ,ZOi' OTCYTCTBY8T pa3-

,ll;8JI, r,ll;e 6HJIH 6H -qeTKO onpe,ll;8Jl8HH HCXO,ll;HH8 noHJITHJI H npHB8,ll;8H8 38MK
HYTSJI C8MOCOrJiaCOB8HH8JI CHCT8M8 ypaBHeHH:li. BM8CTO SToro ,ll;8H-Ha6op 
B8CI>M8_06ntHX CJIOB8CHHX YTB8pllr,I1;8Hd, H83HB88MHX 8BTOPOM napa,IJ;HI'MOH, 
a MHOrHe a8.lKHlie 4JH3H-qecKHe rmtOT83H BBO,It!ITCJI no XO,ll;Y ,ll;8Jla B p83HHX 

rJiaBaX H naparpaqiax. B H8KOTOpHX Ba'1tHHX CJJY'IaRX ,ll;aIDTCJI CCHJIKH HS ,ll;OKa-
38T8Jll,CTB8, CO,ll;8pJ1ta111H8CJI B TPY.nHO,ll;OCTYIIHl:lX -npenpHHT8X aBTopa, HHOr
,ll;a - Ha noCJI8,ll;YKIIU'I8 pa3,ll;8JIH, r,ll;e 1iHT8T8Jll, CHOB8 OTCHJiaeTCJI K Ha-qaJJY 
KHHrH. B p83YJll,T8T8 B03HHK88T H80,ll;H03Ha-qHOCTI, TOJIKOBaHH:it H He Bcer,ll;a 
JICHO, "r,ll;e Ha-qaJio Toro KOHUS, KOTOPHM K0li'q88TCJI8TO Ha-qaJio". 

EcJIH,38Tp8THB H3pJI.IJ;H08 KOJIH'q8CTBO Bp8M8HH, BC8 .lK8 npo6HTI,CJI -
-qepes JIOrH1ieCKH8 JI86HpHHTH, TO KPOM8 R,ll;8H O "MHOr03T8JEHOCTH npocTpaH
CTBa" MOJKHO IlOHJITI, CJ18,ll;YDl!l88. IIpe,IUIOJiaraeTCJI, -qTo OKpyltaIDl!l8JI Hae M8-

TepHJI HMeeT KOMllOHeHTH aa Bcex Tpex "sT8llt8x": ,ll;OCTYUHHe Ha6m:utemno 

3Jl8M8HTapHHe -qacTHUH H 8TOMH B Jia6opaTOpHOM npocTpaHCTB8 H HX H8,ll;OC
TYITHH8 HSM KOHCTHTY8HTH Ha 60Jiee rJJY60KHX 3T8llt8X. Tfro6u nO,ll;'I8pKHYTL 
HX npHimmrHaJll,HYD H8,ll;OCTYUHOCTI,, KruK,W:lli CJie,IIyll)[IUrll 8T8.lK C1iHT88TCJI 
MHHMHM no OTHOlll8HlDO K npe,Il;Ll,lJ;Ylll8MY- 0CHOBOH HepapXHH M8T8pH8JII,HllX qiopM 
C.Jzy'ZHT H8KOTopoe qJyH,ll;-8M8HT8Jll,H08 nOJie, YCTO~BH8 (cOJIHTOHOnO,ll;06Hl:le) 
cryCTKH KOTOporo (cy638PJI,Il;Ll) !IpOJIBJ.liiDTCJI JIHIDI, Ha C8MOM rJIY60KOM, Tpe
TMM STSJKe, r,ll;e oHH o6pasyDT KOJII,rteBHe CTPYKTYPR, ,ll;BmiteHHe KOTopax 
no,ll;'IHIDI8TCJI 38KOH8M KJ189CH1i8CKOtt WH3HKH. Ilapa npoTHBOnOJIOJKHHX no 3Haey 
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sap.g,n;oB, ,ll;BIDeylllHXCJI no KOHU8HTpH1i8CKHM OKPY.lKHOCTRM no H npOTHB -qaco
BOll CTpeJIKH, o6pasynT -qacTmzy 4JYH,ll;8M8HTOH. IlpH ee BOS6yJK,IJ;eHHH Ha. 

OKPY.lKHOCTJIX noRBJIJieTCJI 60JII,moe -qHCJIO ,ll;OnOJIHHT8Jll,Hl:lX cryCTKOB-3apJI,ll;OB. 

Ha CJ18,ll;YDl!l8M STa.lKe, B npOCTpaHCTBe BHpTYaJII,HJ:lX -qacTHU, T8KH8 B036y.lK

,ll;8HHHe CTPYKTYPH npOJIBJIRIDTCJI KaK 6oJiee BHCOKHit MaTepHaJII,HHfi ypoBeHI> 
- "roJIHe 3Jl8M8HTapHH8 -qacTHUH". Jfx pa3JlH1iHH8 KOM6HHSUIDI, CTa6HJII,HH8 
R Bos6yJK,IJ;eHHHe, o6pa3ynT_"CaMl:,IH BepXHHll" YPOB8HI, - npOJIBJlfIJOIIIH8C.<I B 
HameM npocTpaHCTBe KBapKR, JienTOHl:l H "CJI8llJ18HHHe" RS HHX -qacTHUH H 
aTOMHHe Mpa. 

I10,ll;06Ho TOMY, RaK STO nOCTYJIHPY8TC.<I B paCCMOTpeHHOii BHme qlRTOHHOii 
MO,ll;8JUI, napa "rOJIHX 3Jl8M8HTapHHX -qaCTHU" MO.lK8T CJIHnHYTLCJI, He aHHHrH
JIHpy.<r,li 06pasoBaT1> "qacTHilY BaRyyi✓ia" B Jia6opaTOPHOM npocTpaHCTBe. Ham 
MHp, no MHCJIH repJIOBHHa, 3?IlOJIH8H MHpHa,ll;aMR TSKHX -qacTHU, XOTJI OHH 

OCT8JOTC.<r H8,ll;OCTYnHH Ha6JIID,ll;8HHJO, nOCKOJII,H;y napaMeTp!:,! ,ll;BYX HX KOMllOH8HTOB 
B CYMMe ,ll;8JOT HYJI8BHe xapaKTepHCTHKH.BMeCTe C T8M BOs6yJK,IJ;eHHHe COCTO.<I

HHJI "-qacT:m:( B8H;yyMa" BOCnp,rnmviaJOTCJI HaMH B BH,ll;e 8Jl8KTpOMar!llITHl:lX KBaH

TOB H HH3KOSHepreT,!'l8CKHX HefiTpHHO, KOTOpHe BXO,ll;JIT B COCTaB perRCTpH
pyel\rnro H8MII peJIHKTOBoro KOCMH'q8CKOro qJOHa. I\'.poMe TaKHx OT,ll;8Jll,Hl:,IX, 
rrpaKTn-qecKR TO'!e-qHl:lx B036Yll\ll8tmil,Bo BceJieHHOH ,ll;OJI.lKHl:l_CYI1l8CTBOBaT1> 

M8KpOCKOJIII-q8CKH8 o6JiaCTII B036yJK,IJ;eHHOro B8H;yyMa, KOTOpHe MOryT.CJIYJKHTI, 
Mil Hae HSHCCRKaeMHM HCTO-q!IBKOM 3Heprnn.(B HSKOTOpHX raseTHHx'.ny6JIII
K8IUIBX pe-q1, R,ll;eT yilte o Heo6xo,1J;IIMocTn cKopefimero cTpOIITeJII,CTBa _ JieTaTeJII,
HHX annapaTOB, HCnOJII,3YJOlllIIX STY ,ll;apoByJO 3Heprmo !). 

MO.lKHO yKasau TIO KpanHei1 Mepe ,ll;Ba MOM8HTa, ,ll;OKa3HB8JOlllHX no:nHYD 
H8COCTOJIT8Jll,HOCTI, paccMaTpHB88MOH MO,ll;eJIH. ITpell\lle Bcero - caMa IICXO~Ha.<r 
H,ll;8JI paccMaTpHBaTI, paSJIH'!Hl:le ''3Ta.lKII" KOHqJHrypaunoHHoro npOCTp8HCTBa 
conpnKacaJOIIIHMHC.<I B TO-qKe. 3TO 03H8'!88T YCTpaHeHne BCJIKOH IJ)H3H'I8CKOtt 
CM3U M8Jl\llY HHMH, nOCKOJII,ey HHRaKoro B38HMO,ll;8HCTBHJI "-qepes reoMeTpWie
CKYfil To-qey" ocymecTBJIJITI,C.<r He MOilt8T. 1>aKTWI8CKH MH HM88M TYT ,ll;8Jl0 C 
OT,ll;8Jll,Hl:,IMH 38MRHYTHMH MHparv!H. 06pa3HO roBOpJI, -qaCTHU!:,!, IIMSlOIIlHe K~r.mo

H8HTl:,I Ha, Bcex Tpex "sTa.lKaX", B TO'!Kax HX CTHROB IJ)li3WI,ecKR pacceKaJOTCJI 
Ha H8CBJI3aHHHe H;yCKH. B 3THX YCJIOBHJIX paCCYll\ll8HHJI O TOM, -qTo O~HO 
npOCTpaHCTBO OT06paxaeTCR Ha ,ll;pyroe, -qTo 06MeH M9ll\llY HIIMH OCYlll8CTBJIJI
eTC.<r no KaHaJJY "-qliCTOH HHIJ)OpMaUHII", 6es MaTepH8JlI,HOro HOCHTeJIR:, OCTa
JOTCJI 6ecco,1J;epJ1taTSJlnHOfi CJIOB9CHOH ,ll;eKJiapaUIIefi. HHKaKoro M9X8HH3M8 Mil 

STOro HST. KaK JIJ06HJI B TSKHX c~aJIX roBOpIITI, nOROfiHHfi 8Ka,ll;8MHK 
H.B.3eJII,~OBH'I, HayRa npeBpal!la8TCR TYT B nycToe pasMaXHBatme pyKaMH. 

BTopott CYl!l8CTB8HHl:lfi H8,ll;OCT8TOK TeopeTWISCKHX nocTpoemrtt ll.~.rep
JlOBHHa CBJI38H C np8,IUIOJIO.lK8HH8M O TOM, -qTQ ,ll;BHJK8HII8 cy638p.q,ll;OB B qlyH~ 
,ll;8M8HT8Jl!,Hl:,IX KpyrOBHX CTpyKzypax nO,ll;'IIIIDI8TC.<I SaKoHaM KJ18CCH1i9CKOfi 
IJ)II3RRR. IlOCKOJII,ey BCJIRaJI KJiaccmecKaJI CRCTeMa KpHBOJIIIHettao ,ll;BIDeylllHXC.<r 
sapJI,llOB ns.ny-qaeT H nOSTOMY He MOJKST OCTaBaTLCR YCTO~ott, Mil ee 
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CTa6wms~ npHXO,IUITC.fI BBO,IU!Tb JKeCTK00 nonOJIIIBT0Jll,H00 YCJIOBHe: H~
'1Je1me )U3mitylllmCC.fI no K0~0HTpR'!eCIGIM OKpy.1KHOCT.fIM HaBCTpeqy npyr npyry 
sapSinOB noJilltHH 6HTb COBepmeHHO O,IUIHaKOBID.m no cneKTpy H HHTeHCHBHOCTH 
H B TO lll:0 B~M!I npOTHBonOJIOlltHHMR no qiase H nosTOMY TO'IJHO KOMII0HCllpylO
IIIRMR npyr npyra. OngaKo TaKoro rameHll.fl MOJKHO nocTR'!b ~ ~ oTneJII,
HHX yrJIOB H rapMOHlIK, n~ott lll:0 KOMIIeHcaumr He nOJJY"IaeTC.fI. ~o xopo-

. mo H naBHO HSBeCTHHR. peSYJII,TaT·, cnpaBen,7llIB!ill ~ JII06ofi HeKBaHTOBOfi 
MoneJm aTOMa. IlosTOMY Bee BliBOJJ;fl re~OBHHa, OCHOBaHHH0 Ha rllnOT0S0 
no~oro ramemm, - B 'IJaCTHOCTH, BHBon qlOPMYJI ~ cneKTpa Mace 'IJaCTHU 
..,. onm6o'IJHH. 

YKaSaHHH0 HenocTaTKlI HaCTOJll,KO_cepbeSHH, 'IJTO npyrne JIOrll'l{eCKlI0 
npOTHBOpe'tJlI.fI H pacx~eHll.fl C SKCneplIMeHTOM (a HX Macca !) YlK0 He 
HMeeT CMHCJia paccMaTpHBaTb. 

IlOH.fITHO, 'IJTO HeCOCTO.fIT0JII,HH H Bee "npaKTlI'tJeCKli0 CJiencTBM" Teo
p:im re~OBHHa. 

Hasan K !pJIJOll,I(aM 
KaK HSBeCTHO, Jl0T 200-300 Hasan g}HSliKH 06'hR:CHJt7Ill .fIBJieHll.fl npnpo.D;fl. 

C IlOMOIJU>ID rHilOTeTH'IJeCKlIX !pJIJOll,I(OB - TenJiopona, qJJIOrHCTOHa, SJieKTpona. 
H T.n. B OTCYTCTBHe Heo6XO,IUIMHX SKcneplIMeHTaJII,HHX naHHHX STO 6liJIO 

paSBHTHeM 01110 60JI00 npeBHefi nnen 06MCIIBTb Bee MHOroo6pasne Mllpa 
CJIOJKelIBeM 'IJ9THp0X'H3Ha'IJ8Jll,HHX 11CTlIXllfi":BO,n;fl, orHSI, SeMJilI li Boanyxa. 

A.H.Be,w, 8BTOp npeKpaCHO nsnaHHOfi o6~eMHCTOR (576 CTp8HHU !) MOHO
rpaqµm 21 'BC0pbesnpe.nnaraeT BepayTM.fI It TaKOR KapTlIH0, "rJJY60KO 
npaBli Te HCCJienoBaTeJlll,- nHmeT OH Ha CTp.278_ STOli KHlII'H, - KOTOpHe B 
npOIDJIOM BeKe IlHTaJilICb 06MCHHTb Bee RB.1.10Hll.fl npHpOJJ;fl c IlOMO!lU>ID oco6ux 
HeBecowx H HeylIB'tJTDlKlIMHX JKHnKOCTefi (!pJIJOll,I(oB). ToJII,KO ~ sToro y HlIX 
He XB8T8JIO H006XO,IUIMHX KOHKpeTHO-Hay'IJHHX SHBHlIR". 

'Befi!IBK C'IJHTaeT, 'IJTO OCHOBOR M:l!lpa Jll3.7IJIDl'C.fI cem HSHilpOCTefinmx, H0 
pa3JIOJIGIMHX naJiee Cynu!OCT0H, cpe,IUI KOTOpHX, Kalt lI 300 Jl0T Hasan, TeilJIO
B0.11, MarHKTHIDi; SJleKTpll'l{eCKB:fi gJJllOH.lJ,ll, a T8Kllt0 npocTpaHCTBO lI BpeM.fI, 
KOTOpHe TmKe paCCMBTpRBaIDTC.fI KBK oco¢ue qJJlIOHnHHe cy6cTa~. YTBeplK
naeTC.fI, 'IJTO BC.fIK00 T0JIO lIM0eT BpeMeHHOH H npocTpaHCTB0HHH0 SaP.fl'AH. 
BpeMeHHOfi sap11n xpoHap onpeneMeT TeMII npoHcxo~ B TeJie npoueccoB. 
B 'IJacTHOCTH, KaJKnaH MHKpo'IJaCTHUa, T0P.fIH HJIH npHo6peT8.fI KBaHT xpoHap
Horo SBP.fl'Aa, CKB'IJKOM HSMeH.fleT "cKOpOCTb CBoero C~0CTBOB8HHH", a Ha 
KOCMR'!eCICHX TeJiaX.'IJaCH nOJ!lKHH IlOKaSHBaTb paSH00 BpeM.fI B SaBHCHMOCTH 
OT BeJIR'IHHH.HX xpoHapa •. 

Ilo MHeHlllJ BefiHHKa,ero Teopll.fl oTKpHBaeT BOSMOlltHOCTL ynpaBJl.fITL 
xpoHapoM - no HameMY lKeJiaHHID S8M0,nJI.fITb HJlH YCKOpiITb T0MII g)R3ll'l0CKHX 
npOUeCCOB. "HanpHM0p, - 'IBTaeM MH Ha CTp.235, ,:_ YCKOpHB npOUeCC rope
HH.fl B ,JU3HraT0Jl0 BBYTP0HHero cropaHHH, MH MOlKeM Ha necHTKH npoueHTOB 
YMeHDIDHTL pacxon ropmero ••• YM0HDIIIHB lK0 xpoaap, MH SBM8.ItJIHMBCe npo-
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ueccH. TaKHM cnoco60M MOlKHO MHOroKpaTHO YJ39Jlll'llITb nponOJIJKlITeJII,HOCTb 
JKRSHH 'IJeJIOBeKa". -

EcJm lKe y TeJia HeT RH xpoHapHoro, HlI MeTpll'l{eCKOrO (npOCTpaHCT
BeHHOro) sapSinOB, TO OHO C~eCTByeT· BHe Bp9M.9Hll ll IIpOCTpaHCTBa. Tarui:e 
TSJia, no MHCJIII BettHHKa, cnoco6HH npOHlIKaTb CKB03b JIID6He nperpa.D;fl H 
BOCilPHHlIMBTb HBC, npencT8BllT9Jl9H xpoHapHO-MSTpll'l{eCKOro MHpa, KaK 
HeKOTOpHe U9JIOCTHH9 CHCTSMH ~ cpasy CO BCSM HaIDHM npolllJIHM, ·HaCTO.fIIIU™ 
H 6y~. CBOHCTBa TBKlIX o6~9KTOBr YJ39pi19T 'IJHT8TSieil BefiHHK, 06MC
HIDOT Bee TBK H83HBaeMH9 8HOM8JlbHHe Jill.lleHll.fl, BKJJIO'I8.fl ajxlleKTH napancn-

. HJI ( -/2I/ XOJIOrlIB, 0 H T.n. CM. , CTp.II). · 
){JI.fl B9JlR'rHH, xapaKTepH3YIDmHX qJJlIDHJJ;fl, BliIIHCHBaIDTC.fI ,IUiqJgJepe~aJII,

HHe cooTHomeHll.fl THnaypaBHeHliIB HenpepHBHOCTH n nor_paHH'l{HHX ycJioBPitt 
("Ha'IJaJia" no TepMHHOJIOI'HH BefiHHKa). Yi XOT.fl Bee OHH IlOJJY'l{SHH Ha OCHOB9 
BeCbMa KOHKpeTH!:lX g}H3ll'l0CKHX npennoJIOlKeHHli (no XOnY neJia B RHHre BBO
,IUITC.fl Macca MeJIKlIX H KPY!JHRX rmi:oTes), -reM He MeHee nocTyJmpyeTc.fI HX 
YHRBepcaJlbHOCTb, B 'l{HCJIO "Ha'IJaJI" BXOMT SaROH!:l coxpaHemm B91110CTBa 
H SHeprHlI, HO llCRJIID'IJeH!:l·saROH fuIDTOHa O paBeHCTB0 nettCTBll.fl H npoTHBO
neficTBll.fl n BTopoe Ha'IJaJio TepMO.IUIHaMHKH, ROTOpHe aBTOp MOHorpaqiHH72I/ 
C'IJHTaeT onm6o'IJH!:lMH. Hn KBaHTOBHe, IIB peJI.fITHBHCTCRlle saKOHOMSpHOCTH 
Bero TeOpHH He Y'IBTHBaIDTC.fI. 

IlOH.fITHO, 'IJTO cosnaHHa.fI Ha TaKOH OCHOB0 TeoplIH 'tJaCTHU H DaKj'yMa· 
npHBO,IUIT R CaMHM gJaHTaCTH'IJ9CKHM BHBonaM. 

EnBa JlH CTOHT ceronHH noKa3HB8Tb, 'IJTO TenJIO - STO He BSllleCTBO, 
'IJTO BTopoe Ha'IJaJio TepMO.IUIHaMmm u TpeTHfi saKoH HbIDTOHa BHnoJIHmOTCH 
C orpOMHOH TO'IJHOCTbID, a BpeM.fI Ha BCex paBHOMepHO ,JU3IDKylllllXC.fI TeJiax 
C paBHOH Maccott npoTeKaeT O,IUIHaROBO. MoaorpagJll.fl Befimma npencTaBJl.fleT 
co6ott npHMep g}HSR'!eCKOH qiaHTaCMaropIDI, He 06pa111alO!llefi HHKaRoro BHUMa
HH.fl Ha orpOMH00 KOJ1H'l{9CTBO npOTRBope'IJanmx ail xopomo npoBepeHHHX SKCne-
PlIM0HTa~HHX qiaKTOB:1£) • . 

lfyJKHO CKasau, '!{TO nono6Hoe OTHOmeHHe K 8KCII0plIM0HTY xapaKTepHO 
~ BC0X paCCMOTP0HH!:lX BHme CTaTett ll KHHr. Hll B ongott ll8 HHX_HeT 
noimTKH paCCMOTpeTb MHOroo6pasne H8B0CTHHX ceronHH OTIHTHHX naHH!:lX. 
06'hR:CH/IJOTC.fI Jllilll!, oTneJlbHHe qiaKTH lI TO, KBR npaBllJIO, JIHlllI, n:eaott nonOJI
HHTeJlbHHX rHnOT0S. 

:1£) MoRorpaqirut211 no-c~eCTBY ~0TC.fl paSB~TlleM gJaHTaCTH'l0CKHX nnefi, 
H8JIOlK0HHHX B 60Jiee paHHefi KHHre Be:llHHKa /22/, B KOTOpo:ll OH y6eJJUJ;aJI 
"IHTaT0Jiett B c~eCTBOBaHHH oco6ux "OC.fISaTeJlbHOfi", "HIDX8T0JlbHOtt" H 
npyrnx nono6HHX cbopM ,]U3Rlltemm: lI c~eCTBOB8HH.fl MaTepIDI, 06'hffBJIHJl 
He:llTpHHO "cal\fOli OOJlb[IJOH MllCTHgJHKaunett XX B0Ka" lI T.n. 
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3a.K.JmqeHHe 
_Cero)UUI MHOI'l!:e g}BSmat y6~eHH B TOM, tITO llOCTpOeHHe 60Jiee .ne

TaJI1,HOtt Teopim Baeyy-Ma Tpe6yeT R,Itett, .naJieKO Bl:lXO.ItmllIDC sa paMKll Tpa
.JnmIIOHHHX IIO.ItXO.ItOB. 0.ItHaKO Im O.ItHa HS paCCMOTpeHHHX BHlll9 pa6oT, K 
cmmnemm, TaKRX R,Iteil He co.nep,mi-. . 

CJie.nyeT .ItYMaT!>, tITO JIJ06M 6Y.llYIIIM Teoprur, KaKofi 6H ,IUraOBHHHOli 
oHa He Bl:lrJ!ff.,IJ;eJia c TOtzKH spemm: Hanmx cero.ItHmllHHX npe.ncTaBJieHHfi, 
.ItOJllKHa Y.ItOBJieTBOPJiT!> npnmnmy c90TB8T~TBHR: H npH H8KOTOpl:lX YCJIOBR/DC 
nepeXO.ItHT!> B HSBeCTHHe HaM Teopim H He IIpOTHBopetIHT!> yxe .no6HTHM 
8KCII8pIDileHT~JI!,HllM .naHHllM B Tex o6JiaCTHX, r.ne OHH xopomo npoBepeHl:l. 
PaccMOTpeHHHe TeopeTHtISCKlle IIOCTpoeHrur 3TOMY Tpe6oBaHmo, KaK npaBHJIO, 
He Y.ItOBJieTBO.Pfil)T. lfH O.ItHO HS HHX He MOXeT CJiyDT!, OTIIpaBHOil TOtIKOfi 
.nam,Hettmmc HCCJie.ItOBalilltt. OKeaH "BaeyyMHOll 3H8pl'lm"OCTaeTCH He.ItOCTH
.mIMott MaIDm(ett neJIJ,ID. IloKa 8TO - Y.It8JI nHCaTeJiefi--qiaHT8CTOB. 

IlpaB.Ita, p8CCMOTpeHHH8 BHIDS H .npyrHe 8H8JIOrHtIHl:l9 pa60TH.H8BO,ItilT 
Ha MHCJil, 0 TOM, tITO C BpamaTSJil,HllM .ItBHllt8HH8M, IIO-BR.D:HMOMY, CBHSaHH 
K8KR9-TO rJJy60KHe CII8UHqllltz8CKll8 tzepTH peaJIJ,HOCTH, 81118 HS YtITeHHHS 
~H3HtI8CKOll TeOpHett. E.nBa JlH CJJytzattHO CIIHH 3Jl8M8HTapHOll ~8CTHUH .no 
CHX nop OCT88TCH T8KOil xe 4JYH.It8M8HT8Jl!,HOfi, He CBO.ItHMOfi K .DJ)YrHM 

BSJIHtIHHott,KaK ea 3JISKTpmecrortt sap.q,n; n Macca. 
B saKJllO'ie1me noJIJ,3YSMCH cJJytzaeM no6Jiaro.napHT!> npoq>eccopa w31 

Il.JI.KHpMJlOBa li COTPY.ItHHKOB JIBTA Ollffi! ][.JK.MycyJI!>MaH68KOB8 H E:w.Koc
TSHKO sa o6cyllt,I(eHIDI. 
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