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§ I. 0 eBeTe H BerueeTBe 

MHe npe.ueT0HT paeeKa3aTh a.ueeh 0 SIBneHHH, B K0T0p0M o6Hapy:>KHnach 

y LlHBHTenhHaSI CBSI3h Me:>K.uy TeM, 'ITO Mbl 30BeM o6bI'IHbIM BH.llHMbIM CBeToM, 

npHBbl'IHbIM HaM no TbICSI'IaM paanH'IHbIX SIBneHHi!:, H HeBH.llHMbIM Mllp0M Menhtiai!:

urnx tiaCTHU BemecTBa, HeCyIUHXCSI C rpoMa.UHbIMH CK0p0CTSIMH, - tiaCTHU, Hay

qaeMbIX COBpeMeHHOi!: SI.uepHoi!: cpH3HKOi!: • .HBneHHe, 0 K0T0p0M SI 6y.uy I'0B0pHTh, 

6bmo 06Hapy:>KeHO B }934. I'O.llY C0BeTCKHM cpH3HKOM n.A. l{epeHKOBbIM H B Hayti

HOi!: lIHTepaType nonytiHlI0 HaaBaHHe acpcpeKTa l{epeHKOBa HlIH. H3nytieHHSI l{·epew

K0Ba. Ba:>KHei!:wyro ponh B STOM OTKpbITHH Cbirpan .upyrott eoBeTe~Hi!: cpH3HK -

C.11. BaBHlIOB, no.u pyK0B0.UeTB0M K0T0poro MOlI0.UOi!: _ l{epeHKOB HatJHHan 9TH 11e

ene.uoBaHHSI. npaBunhHee 6bmo 6bI Ha3bIBaTh aTo SIBrreHHe acpcpeKTOM BaBunoB~

lJep~HKoBa. 8Toro HaaBaHHsi:, npHHSIToro B eoBeTeKoi!: .lIHTepaType, SI H 6y.uy npH

.uep:>KHBaTheSI. 

Kor.ua MbI I'OB0pHM O eBeTe, TO y Ka:>K.U0I'0 H3 Hae npe:>K.ue Beero Boa

HHKaeT npe.ueTaBneHHe 0 LlBYX ero eBoi!:eTBaX - 06 SipKoeTH H uBeTe.Cne.uyeT 

aa.uyMaThCH O TOM; KaK MH0I'0 aHaHHi!: 06 0Kpy:>KaromeM. Hae MHpe MbI tiepna-

eM e Il0M0UlhlO T0llhK0 aTHX LlBYX eBoi!:eTB eBeTa. Be.uh K pa3nH'IHbIM np0HBJteHH· 

SIM STHX LlBYX eBofieTB7 B 0eH0BH0M1 eB0.llHTeH Bee, . 'ITO MbI BR.UHM B0Kpyr ee6SI 0 

O.uHaKo, IlOHHTHe UBeT_ - ST0 JlHUlh tiaeTH0e np0SIBJteHHe y LlHBHTeJthH0I'0 MHOI'006-

pa3HSI paanH'IHbIX BH.ll0B eBeTa, K0T0pbie MbI 30BeM ero eneKTpaJthHbIM eoeTaB0M, 

3a paanHtiHeM ilmrn B0lIH eaeTa, onpe.uenHIOIUHx ero cneKTp._ a cBoIO otiepe.uh 

CKpbIT0 rpoMa.UH0e pa3H006paaHe ero eBoi!:eTB. Be.uh Ha nepBbii!: B3I'lIH.ll pa.uHo

B0lIHbI HHtieM He Il0X0:>KH Ha raMMa-nytiH, HenyeKaeMbie pa.uHoaKTHBHbIMH BemeeT

BaMHo M e:>K.uy TeM, H TO., H .upyroe .CBeT - B 0.llH0M cnytiae tipe3BbitJai!:HO 6onh

wott, a B .upyroM-HCKJlIOtJHTeJthH0 Manoi!: LllIHHbI B0JlHbI. Pa3JtHtJHe J1JlHH B0JlH He 

HBJtHeTeH e.uHHeTB8HHOi!: BeJtH'IHHOi!:, 0.T K0T0pott aaBHCHT _CBOi!:_CTBa cBeTa. )JnH 

CB0i!:CTB cBeTa cymecTBeHHa, HanpHMep, ero Il0JtHpHaauHH, X0TH Haw rnaa H He 

cnoeo6ea ee paanHtiaTh. M e:>K.uy oco6eHHoeTSIMH HcnymeHHoro cBeTa H aemecT

B0M cymecTByeT rny6oKast CBH3h. Ha6n10.ueHHe caeTa, a TeM 6onee ero Hayqe

HHe, pacKpbIBaeT HSM MHOI'He Tai!:HbI aemeeTBa. 

3.uech HeT B03M0:>KH0CTH paceMaTpHBSTh eJtO:>KHbii!: H HHTepeeHbii!: .Bonpoc 0 

npHpo.u e eaeTa • .R xotiy 0T_MeTHTh TOJlhK0 OJ:Ul.Y oeo6eHHOCTh 1 CBH38HHyIO e 
. . 

B03M0:>KHbIMH CK0p0CTHMll .llBH:>KeHHSI 'ISCTHU semecTBa H CK0pOeThlO eBeTa. OHa 
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C Tana O"leBH.z:(HOil B peaynbTaTe C03ll8HHC>ii 3i1HWTeilHOM TeopHH OTHOCHTenbHOCTH, 

B npaBHnbHOCTH KOTOpoii Tenepb He MO:lKeT 6bITb COMHeHHil:. 

M bl nr,HBbIKnH t 'ITO mo6oe. MaTepHanbHOe Teno, COCTOSilllee H3 aTOMOB- H 

MOneKyn, MO:lKeT nBHraTbC.SI C npOH3B01tbHOfi: CKOpOCTbIO. To :lKe caMoe OTHOCHTCSI 

K. lII06bIM ero COCT8BHblM '18CTSIM1 BillIOTb no ME!llb'l8HWHX, - aneKTpOH8M H si:npaM, 

axonSilllHM If COCTBB aTOMOB, 8 T8K:lKe. npOTOHaM H Heil:TpoHaM, H3 KOTOpbIX no-
/ 

cTpoeHbI si:npa aToMoB. PaayMeeTcsi:, cKopocTb nBH:lKeHHSI aaBHCHT oT ycnom1tt~ a 

KOTOpbIX HaxonHTCSI qacTHUa HlIH COBOKYilHOCTb qacTHU . H MO:>KeT 6bITb K8K O'leHb 

Manoii1 TaK H O'lel:lb. 601IbWOii 0 vfaBeCTH0 1 OnHaKo; 'ITO 38KOHbI npHpOnbI HaKnanbl

B8lOT i-ia naH:>KeuH·e qacTHU aemecTBa OJlHO O'leH~ Ba:>KHoe orpaHH'leHHe. Da:>Ke 

B. nyc:ToTe, rne Hx' llBIOKeHHIO. HH'ITO He npenSITCT~yeT, HX :cKOpOCTb He MO:>KeT 

llOCTHqb, a TeM 6onee npeBbICHTb. HeKOTOpyro npenenbHYIO BenH'lHHy, paBHYIO CKO~ 

pocTH · CBeTa a nycTOTe. ·::)TY C:KOpOCTb o6bI'lHO o603H8'1810~ 6yKBOtt ~ • BenH'IHHa 

ee C = 300 000 KHlIOM_eTpoa B cexyH.z:tY,. 

To _·:>Ke C8MOe npaBHllbHO H nnsi:. qacTHU, _Ha6nronaeMbIX B KOCMH'leCKHX. nyqax 

HnH nonyqaeMbIX C. no~OlllblO COBpeM_eHHbIX ycKOpHTenett, HanpHMep, nnsi: Me30HOB 

HlIH 'laCTHU, KOTOpble na:>Ke cpH3HKH, npliBbIKWHe HH'l8MY He ynHBnSITbCSI, Ha3bIBa

.lOT CTpaHHblMH •. H ecMOTpH Ha T0 1 •fro SHeprHH TaKHX 'laCTHU~ H86JIIO£l8eMbIX B 

KOCMH'leCKHX Jiy'lax, 'laCTO orpOMHbI, HX CKOpOCTb Bcerna Ha HeKOTopyro, XOTSI. H 

o'leHb Manyro aenJ:1-.iHHY, MeHbwe cxopo~TH cBeTa B nyc:ToTe~ .B TO :>Ke BpeMSI caeT 

· B nycToTe~ SI non 't8pKHB810> HM8HHO B nycToTe, MO:>KeT pacnpOCTpaHSITbCSI TOllbKO C 

$TOtt . enHHCTBeHH(?tt CKOP.OCTbIO, H!=)nOCTH:>KHMOii nnsi: 'l8CTHU aemecTBa. 

fl 2. ijp.iHHecueHUrul 

. Dnsi: Hae npHEibl'lHO, 'ITO cneT,· saan:MonettcTBy.st c semecTBOM, MO:>KeT _no

rnomaTbcsi:1 T.e. n:cqeaaTb_. u,1Hao60~01r,npH HeKoT,opb1x ycno~u.stx aemecTao cnoco6-

HO H31IY'l8Tb CB8T. 

Cettqac Mbl xopowo 3H88M1 'ITO Hany'leHHe OObl'IHOI"'O / T.e. BHnHMOrO, 

ynhTpaqmoneToBoro. HnH HH<ppaKpacHOr0/ c:BeTa IlO'ITH acerpa Bbl3bIBaeTc.st_ paa

nH'IHbIMH npoueccaMa. CBSl38HHblMH_ C H3MeHeHH8M nBH:>KeHHSI sneKTpOHOB, OKpy-· 

:>K aIOlllHX srnpa aTOMOB. 

B paanH'IHbIX npoueccax H3J;1'.Y'leHH.5I cBeTa aemecTBOMt npu. H.eBbICOKHX ero 

' 
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T eMnepaTypax, 601Ibll10e 3Ha'lemre HMeeT, TaK H83bIB8E!MaSI, lIIOMHHe:cueHUHSI. 8To 

SIBlleHHe COCTOHT B TOM, 'ITO aTOMbI HlIH M01IeKy1IbI, nony'lHB 9HeprHIO H3BHe, 38"."' 

TeM uenHKoM· HlIH 'l8CTH'lHO H31IY'l.8IO'r ee B BH.ll e CBeTa. CymecTByeT. MHOI"O -BH

,llOB lIIOMHHecueHUHH. n eno He . TOllbKO B orpoMHOM H306H1IHH pa31IH'lHbIX. copTOB 

M01IeKy11, Kam,na.lI H3 KOTOpbIX HcnycKaeT xapaKTepHbiii- .llll.lI Hee cneKTp JIIOMHHecueH:.. 

UHH, HO H B ·MHOroo6pa3HH MexaHH3MOB, C IlOMOlllbIO KOTOpbIX M01IeKy11e coo6maeTCSI. 

Heo6xo,nHMasi ,nnSI lIIOMHHecueHUHH SHeprHSI. EcnH HCTO'lHHKOM sHeprHH,, BbI3bIBaro-

meii CBe'leHHe, SIB1I.1IeTCSI cBeT, TO 9TO-q>OT01IIOMHHecu~=rnuH.II, 8C1IH 

'leCKHe npouecCbI, - TO xeMHlIIOMHHecueH[lliSij npH B036ym.neHHH CBe'leHHSI noTo

KOM 91I0KTpOHOB - KaTO,ll01IIOMHHecueHUH.II H· T.,n 'H T,.n. Bo aceM STOM MHOroo6-

pa3HH ecTb He'l'.TO o6mee. OHO COCTOHT B TOM, 'ITO lIIOMHHecuHpyromue 'l8CTHUbI, 

nornoTHBillHe saepru101 Hsny'laIOT ee B BH,ne cBeTa He cpasy, a Bcer.na B Teqe,. 

HHe HeKOTOpOt'O npoMemyTKa apeMeHH. 8To apeMSI MO~eT 6bITb O'leHb 601IbWHM 

H ~po.nonmaTbCSI. 'l8CbI H ,name .llHH, HO MOmeT 6bITb H HH'lTOmHO M81IbIM - Bce

ro COTbte H ,name TbICSI'lHbie OT MH1I1IHOHHOii ,ll01IH. ceKyH,nbI. 0.nHaKo, H B STOM 

cnyqae OHO Bil01IHe H3MepHMO. CymecTBeHHO, 'ITO He MJmeT 6bITb 1IIOMHHecuea

·1urn:, He 0611a.naromett KOHe'l'.HbIM BpeMeHeM BbICBe'lHBaHH.II, KaK STO. anepBbie OTMe

THlI coBeTCKHfi q>H3HK C.vl • Baan:noa. B OTKpbITHH SIBneHHSI BaBHlIOBa-1.lepeHKOB·a 

sTo yTaepm.neaHe Cbirpano aamHeiilllyIO ponb. 

Pa,nHOaKTHBHbie BemecTBa _BbI,nen.lIIOT SHeprHIO, H Bil01IHe ecTeCTBeHHO, 'ITO 

OHa Mome-r: cnymHTb HCTO'lHHKOM lIIOMHHecueHuHH, KOTopaSI TaK H H83bIBaeTcSI 

pa,nHOlIIOMHHecueHuHeii. 8To SIB1I0HHe H3BeCTHO ,naBHO •. Eme nbep H MapHSI 

K IOpH cpaay me nocne OTKpbITHSI HMH pa,nHSl o6Hapy:>KH1IH, 'ITO nony'leHHbie 

pa,nH08KTHBHbie npenapaTbI cBeT.IITCSI B, 'TeMHOTe. Pa.nHOaKTHBHbie aemecTBa npH 

cBoeM pacna.ne Bbt6pa_cbIBaIOT 6bICTpo .naHm·ymHecn aapnmeHHbie qacTHUbI- H Hc

nyckaroT K - ny'lH 1 KOTopb1e1 npoxo.nn qepes BemecTB0 1 Bbr6uaaIOT Ha aTOMOB 

sneKTpOHbI, T.e. TaKme sapnmeHHbie 'laCTHUbI. Bee 9TH 'l8CTHUbI, .llBHraSICb B 

aemecTBe, noHeMHOI"Y OT,ll8IOT CBOIO sHeprmo aTOMaM H MoneKynaM, C KOTOpbIMH 

OHH ,cTa1IKHBaIOTC.1I •. EcTeCTBeHHO, 'ITO ecnH STY SHeprHIO. nonyqaIOT M01IeKy1IbI1 

CilOC06Hbie JIIOMHHeCUH}JOB8Tb, TO B03HHKB.eT pa,nHOlIIOMHHecueHUHSio 

Pa.nHOlIIOMRllecueHuHett Ten.epb illHpOKO Il01Ib3Y lOTCSI .llll.lI o6HapymeHH.II 6-I>ICT

pbIX 'l8CTHU. nn.11 STOro HCil01Ib3YIOT xopowo lIIOMHHecuHpyromHe aemecTaa, B Ko

TOpbIX .Kam,na:SI. nona.naroman B HHX 6bICTJ)a.lI 'l8CTHU8 Bbl3bIBaeT BCllbiillKY 1IIOMH-
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'HectieHmrn, a STY CBeTOBYIO BCIIblllIKY H3MepSI!OT crreuHanbHblM npH6opoM - cpoTo

YMHO)KHTeneM, o6na.uaIOUlHM Y.UHBHTenbHOH 'lYBCTBHTenbHOCTb!O K CBeTy. TaKHe 

nIOMHHecueHTHbte C'leT'IHKH CT.anH rr'pHMe!3'.SITbCSI nHll!b. B IIOC?Ie.UHHe rO.[(bl, 6naro

.uapSI pa3BHTHIO TexHHKH qJOTOyMHO)KHTeneil. JJ. 0 8TOI'O BpeMeHH SIBneHHe pa.uno

nIOMHHecueHUHH He IlpHBneKano K ce6e 6onbll!OI'O BHHM8HHSI H cpe.un pa3nH'IHbIX 

BH.[(OB ·n!OMHHecueHUHH 6bmo, IJO)Kanyfi, O.UH.HM H3 H8HMeHee H3y'leHHbIX,' 
• t ' ~ 

ToT cpaKT, 'ITO B Te'!eHHe IIO'ITH copoKa neT, OT.[(enSIIOUlHX pa60Tbl KropH 

OT pa6oT BaBHnoBa H 4 epeHKOBa, HHKTO .ua:m: e He 38II0.[(03plrn B CBeqeHmr, Boa-

6y)K.uaeMOM pa.uHoaKTHBHbIMH Hany'leHHSIMH1 qero-nH6o1 Kpo:"1e SIBneHHfi iIIOMHHecueH

umr1 He MO)KeT Bbl3b!B8Tb Y.UHBneHHSI. OT.uenbHble cnyqaa pa,llHOnIOMHHecueHUlflf 

6blnlf Ha.ue)KHO ycTaHoBneHbI, If HanH'llfe O'leHb cna6oro cBeqemrn, Ha6nro.uaBll!ero

CSI B .upyrlfx cny'l8SIX, ~aaanocb ecTeCTBeHHb!Mo BrrpoqeM, OCHOB8Hlfli anSI K8KHx

nH6o COM~SH~ti He Morno -H B03HHKHYTb. JJ. eno B TOM, 'ITO .[(0 pa6oT BaBlfnOBa 

He 6blnO Ke>nH'leCTBeHHb!X MeTO.[(OB,OIIpeaeneHHSI SipKOCTH ~TOnb 6na6b!X CBe'!eHHli 1 

a TeM 6onee MeToaoB BbISICHeHHSI HX i:IpHpo.ubr, 

!l 3. 8cbcpeKT BaBHnoBa-4epeHKOBa 

BrrepBb!e HMeHHO BaBHnOB H 4epeHKOB B 1834 ro.uy ycTaHOBlfnH TOT 3aMe

qaTenbHblli cpaKT, 'ITO_ BO MHOrHX cnyqagx OCHOBHOe CBe'!eHHe, Bbl3b!BaeMoe pa.uHo

aKTHBHblMH Be:ui:eCTB8MH, KaK paa He. nIOMHHecueHUHSI; 0Kaaanocb, 'ITO Bee 6ea 

HCKnIO'leHHSI )KH.[(KHe, 8 KaK CTano O'!eBH.[(HO B .uanbHefill!eM, H TF.lep.ubte Berue

CTBa CBeTSI,TCSI, ecnH B .HHX rrona.uaIOT 6bICTpb1e aneKTpOHbl H3 P8.UH08KTlfBHblX 
: :' ' < ' 

BeruecTB. Terrepb ¥bl 3H8eM, qTo TaKoe )Ke cBe'!eHHe Bbl3b!B8!0T H nI06bre 

.upyrHe, .[(OCT8TO'IHO 6btCTpO .[(BH)KYLUlfecSI, aapSI)KeHHb!e '18CTHUbl. 

'Cneua~nbHble OIIb!Tbl IIOKaaanlf, 'ITO y ~Toro Hany'leHHSI OTCYTCTByeT xapaK

TepHblli rrpH3H8K,' rrpncyruHfi nIOMHHecueHirnH, 8 HMeHHO, - HeT KOHe'IHOI'O BpeMeHH 

.BbICB0'1HB8HH·SI. 8To, .. cne.uoBaTenbHO, He nIOMHHecueH_UHSI, .T.e. He CB0TSITCSI Boa-

6y)K.[(0HHbie MoneKynbl HnH aTOMbl, a HanyqaeT caMa .[(BH)KyruaSICSI aapSI)K0HH8SI 

'18CTHU8 B peaynbTaTe K8Koro-TO. B38HMO.[(eficTBHSI co cpe.uoil. 

BcKope pa60Tbl 1.{epeHKOBa IIOKaaanH, 'ITO 8TO He TOnbKO HOBOe SIBneHHe, HO 

H 'ITO OHO o6na.uaeT COBCeM He06bI'IHb!Mlf CBOHCTB8MH, B. C8MOM ·aene, 0.[(HO -H3 

C8Mb!X rrpHBbl'IHblX .unSI sa'c CBOliCTB nro6oro HCTO'IHHKa CBeTa COCTOHT' B TOM, 
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'ITO Oil H31Iy'laeT CBeT BO ace CTOpOHbI. Ka:>KeTcH O'leBHilHb!M, 'ITO CBeT OT. mo6oro 

nnaMeHH HlIH naMnbI Mb! YBH.UHM He3aBHCHMO OT To:ro, C KaKOH PTOpOHbl Mb! Ha He:ro 

CMOTpHM /ecnu TOlihKO Ha nyTH pacnpocTpaHeHHH C.BeTa He nocTaBneHa KaKaH-nu6o 

npe:rpa.aa/ • npaa.aa,. HHTeHCHBHOCTh CBeTa, H31Iy'laIOIUe:rocH B pa3Hbie CTOpOHbI, MO

:>KeT 6bITh pa3JlH'IHa. HanpuMep, npu cpOTOlIIOMHHecueHUHH He ace HanpaaneHHH 

paBHc:mpaBHbI, ecnH CBeT, B036y:>K.ll8IOIUHfi lIIOMHHecueHUHIO, na.aaeT Ha cocy.a C 

lIIOMHHeCUHpyIOIUefi :>KH,llKOCThlO C KaKofi-TO 0,llHOfi CTOpOHbI. npu STOM KOlIH'le

CTBO H31Iy'laeMOI"O B .aaHHOM HanpaaneHHH CBeTa lIIOMHHecueHuHH, aoo6me I"OBOpH, 

6y.aeT 3aauceTh OT y:rna c HanpaaneHHeM nepaH.'IHo:ro ny'IKa caeTa. 0.aHaKo H 

3.aecb BO B38HMHO npoTHBOnOlIO:>KHbie CTOpOHbI ace:r.aa U3nyqaeTCH paBHOe Konu

'leCTBO caeTa /pa3yMeeTcsi, ecm1 caeT nIO.MHHecueHuuu no .aopo:re He nornomaeT

csi/. 

CoBCeM H/3 TaK .aeno o6CTOHT .lllIH H3ny'leHHSI Baaunoaa-:'-IepeHKOBa. npo-

3pa'IHOe aemecTao, HanpHMep, KycoK nnacTMaCCbI 6y.aeT caeTHT_hCH, ecnu Ha

npaBHTh Ha Hero ny'IOK 6wcTpwx sneKTpOHOB, If STo,Ka3anocb 6w,aHano:rH'IHO 

nIOMHHecueHuuu, HanpHMep, no.a .aett.cTBHeM ny'IKa cae·ra. 0.aHaKo, B .aanHOM 

. cnyqae H31IY'l8IOIUee CBeT aemecTBO IT.H. pa.auaTop/ 6y.aeT K838ThCH TeMHbIM, 

ecnH CMOTpeTh Ha He:ro c Tott CTOpOHbI, OTKy.aa na.aaIOT sneKTpOHbI u 6y.aeT 

K838ThCSI CB0TSIIUHMCSI, ecnu CMOTpeTb HaBCTpeqy ny'IKY. sneKTpOHOB. Oco6eHH()_ 

Harnsi.aHo STY oco6eHHOCTh MO:>KHO npo.aeMOHCTpHpOB8Th, eonu noMeCTHTh pa.auaTop 

Me,K.a:y non10caMH aneKTpOMSI"HHTa. M arHHTHOe none, KSK H3BeCTHO, 3acTaBnS1eT 

.a:BH:>KYIUHecH aneKTpOHbI OTKlIOHHTbCH B Ty HlIH HHYIO CTOpOHY. noaToMy .llOCTa

TO'IHO BKlIIO'IHTh MarHHTHOe none HlIH H3MeHHTh e:ro HanpaaneHHe, KaK BMecTe C 

HanpaaneHH0M .llBH:>Kemrn aneKTpOHOB 6y.aeT noaopa'IHBSTbCSI If ny'IOY. H3ny.qae

MOI"O cBeTa. RpKOCTh B03pacTaeT, ecnH aneKTpOHhl OTKnOHSIIO!CSI noneM B Ty 

CTOpOHY, C KOTOpoil npOH3B0,llHTCSI Ha6n10.a: eHue, u, Hao6opoT, OHS C.TaHeT . cna6ee I 

ecnH aneKTpOHbI OTKnOHSIIOTCH OT Ha6n10.a:aTenH. n OCTpOeHHblfi n .A.'-{ epeHKOBbIM 

npu6op, HnnIOCTpupyromutt aTy oco6eHHOCTh, .aeMOHCTpHpoaancH Ha Bp10ccenhCKOH 

BbICTaBKe BO Jlaopue HayKH. 

no:>Kanytt, caMaH Y.llHBHTelihHaH oco6eHHOCTh B aToil HanpaaneHHOCTH H3ny- . 

'10HHH COCTOHT B. TOM, 'ITO caeT H3nyqaeTCH He npHMO B HanpaaneHHH .!lBH:>K0HHSI 

'll:ICTHUbI, a no.a HeKOTOpbIM, BnOIIHe onpe.aeneHHbIM, OCTpb!M .YI"lIOM K ee TpaeKTo

pHH. To'IH0e roaopH, cBeT pacnpocTpaHSl0TCH B HanpaaneHHH o6pa3yIOIUHX KOHyca, 
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0CbIO K0Toporo HBRHeTCH HanpaBneHHe ABHmeHHH qacTHUhl. 

· Ha pHc. 1 npeACTaBneHa cxeMa 0ilbITa, c Il0M0llibIO KOTOporo MOmeT 6bITb 

o6HapymeH H H3_MepeH. K0HYC H3nyq~HHH BaBHROBa-t.J:epeHKOBa. Tomrnii: napannenb

Hbiil. nyqoK -~ M0H0SHepreTHqecKHX qacTHU 6onbll10H 9HeprHH np0HH3bIBaeT npo-

3paqHbIH paAHaTop R, , CAenaHHhlii H3 nnacT~acchl. B pa.aHaTope B03HHKaeT 

HanyqeHH8,·-H.llYllI88 Il0A HeK0T0pbIM yrnoM e K nyqKy qqcTHU. HanyqeHH~ Bhl-

XOAHT H3 paAHaTopa H Ha cpoTonnacTHHKe f nonyqaeTcH Kpyr. HaMepHB pa- · 

AHYC Kpyra H 3Hast reoMeTpHIO 0ilbITa, nerK'o onpeA8lIHTb yron {t • npH 9TOM 

HaA0 npHHSlTb BO BHHMaHHe, _qTo npH nepeX0Ae cBeTa H3 paAHaTopa B B03AYX 

np0HCX0AHT npenoMneHHe CBeTa, yBenHqHBa10m.ee yron e- B C00TBeTCTBYIOIUee 

qHcno paa. Ha pHc.2 npeAcTaBneHa cp0Torpacpm1, nonyqeHHaH B peaynbTaTe TaKoro 

0ilbITa. Ha Heit QTqeTnHB0 BHAH0 KoneqKo, C03AaBaeMoe paAHauHeil BaBHlIOBa

t.J:epeHKOBa. Hc:ToqHHKOM ll31IyqeH
0
HH cnymHlIH np0T0HbI C 9HeprHeii 660 M 9B OT 

CIIHXPOUHKlIOTpOHa O6-&eAHHeHHOI'O HHCTHTyTa HAepHblX HCClleAOBllHHH n Dy6He. 

Cl:oTorpacpHH nonyqeHa COBeTCKHM cpH3HKOM B.n. 3penoBblM H Il0Tpe6oBana. 9K

Cil03HUHH BCero' HeCK~llbKO MHHYT~ Benbiil Kpyr B U8HTpallbHOH qacTH CHHMKa -

9T0 napa3HTH&Iil acp¢eKT, BhI3BaHHbIH n·orraAaHHeM Ha nnacTHHKY ny11Ka pacceHH

HbIX npoTOH0B. TaKoil OilbIT. CTan .B03MOmeH RHillb B peaynbTaTe YAHBHTenbHOro 

nporpecca TexHHKH nonyqeHHst 6bICTpbix qacTHU 1 · A0CTHrHyToro Tenepb cpH3HKoii. 

' 

§ 4 0 npHpo.aa~HBlieHHSl 

c, TaKOil YAHBHT81lbHOil HanpaBneHHOCTbIO iranyqeHHst, KaK B acpcpeKTe BaBH

noBalt.IepeHKOBa, MbI. BCTpe'ia8MCSJ B onTHKe BHAHMoro CBeTa BnepBbie. O.uHaKo, 

ecnH r0B0pHTb He O B0RHBX CBeTa, a B006.me O pacnpOCTpaHeHHH BORH 1 TO 3TO 

SJBneHHe Bil01IH8 o6biqHo, H KB*A0MY H3 Hae npHXOAHlI0Cb ero Ha6nIOAaTb H80AHO

KpaTHO. 

B caM0M A ene, KamA0MY npHBbiqHbI BORHbI Ha B0Ae,. K0TOpbie pacxo.aHTCSl. 

OT HOCa Kopa6nH HlIH lIOAKH H K0TOphle HeTpyAH0 nonyqHTb, ecnH BeCTH no 

Il0BepxH0CTH B0AbI K0HUOM nanKH. nHHHH B0lIH, HaqHHaSJCh OT HOCa ABHmymerocH 

KOpa6nst1 TSJHYTCSJ B CTOp0HbI H Ha38Aa HanpaBneHHe pacnpocTpaH8HHS1 3THX . . 

B_0IIH nepneHAHKynstpH0 HX cppOHTY, T.e. HanpaBneHO BnepeA Il0A 0CTpbIM yrnoM 

K HanpaBneHHIO ABH* 8HHSI Kopa6nst •. EcnH CM0TpeTb . C KOpa6nst 
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Ha BO.UY, TO 3Ta lIHHHH BOlIH Ka)KeTCH Heno.nBH)KHOtt,. T.e. OHa nepeMeLUaeTCH . 

. anepe.n BMecTe C KOpaoneM. 0.nHOBpeMeHHO C 3THM BOlIHbI, HeCOMHeHHO, .llBH

)KyTCH H B CTOpOHbI._ il ettCTBH'renb.HOr KOI'.lla KOpaonb H,neT B.llOllb oepera, TO Ha 

oeper ace BpeMH oopywHBaIOTCH HOBbie H HOBbie ytJ:aCTKH. BOlIH. Ta.KHM ~6paao14 

BOlIHbI ,nettcTBHTellbHO i!BH)K yTCH Bnepe,n H BOOK, T.e. IIO.ll OCTpbIM YI'lIOM K .llBH

)KeHHIO KOpaonH. 

OTO nerKo noHCHHTb C noMOLUblO. pHCyHKa 3. nycTb .llBH)KeHHe HatJ:anocb B 

TOtJ:Ke A. BonHbI 6y.nyT pacnpocTpaHSITbCH non OCTpbIM yrnoM 

CKOpOCTblO l,l, • Kor.na HCTO'IHHK BOlIH . .nott.neT·· no TO'IKH . ~ 

e C HeKOTOpOtt 

, TO cppOHT 

BOlIH, lIHHHH KOTOporo nepneH,llHKYlIHpHa HanpaaneHHIO HX pacnpocTpaHeHHH, aatt-. 

MeT nolIO)KeHHe P.,~ C neaott °CTOpOHbI OT KopaonH H. P.,FI... C npaaott. Kor.na 

KOpaonb .nott,n eT .llO TO'IKH (!_ 1 BOlIHbl aattMyT nono~ eHHe C,~ H. c~ '• TaKHM 

oopaaoM, KapTHHa aonH oy.neT, KaK uenoe, nepeMeLUaTbCH BMec-re ·c KopaoneM, 

E.nHHCTBeHHOe H3MeH0HHe, KOTopoe 6y.neT. npoHCXO.llHTb, COCTOHT B TOM, 'ITO no 

Mepe .llBH)KeHHH rpH.na BOlIH C Ka:;,K,nott CTOpOHbI KOpaonH oytr,eT CTaHOBHTbCH Bee 

.lllIHHHe~. He;py.nHO o~penenHTb ·ae.1tH'IHHY
0 

yrna -e . B CaMOM .nene, HanpaBrieHHe 

pacnpocTpaHeHHH BonH AF- · H cppoaT aonH P., F- HBlIHIOTCH KaTeTaMH npHMoyronb· 

Horo TpeyronbHRKa 1 rHnoT·eHyaa KOToporo A~ ,coBna.naeT c HanpaaneHHeM .naH-

)KeHHH KopaonH, npH 3TOM ,UlIHHa KaTeTa AP nponopUHOHan~Ha CKOpOCTH BOlIH u • a 
I'HnoTeHy3bl AB - CKOpOCTH .llBH)KeHHH HCTO'IHHKa BOlIH, KOTopy10' 0003HatJ:HM l/ . Cne

.llOBaTenbHO, HX OTHOWeHHe eCTb KOCHHYC yrna ,e , non ·KOTOpbIM YXO.UHT B01IHbI, 

HlIH 

XoTH MHe He XOTenOCb Ohl 38HHMaTbCH paCCMOTpeHHeM cpopMyn, HOH ace 

)Ke .llOll)KeH oopaTHTb BHHMaHHe Ha 3TO, K838110Cb ObI, BeCbMa 31IeMeHTapHOe . 
COOTHOWeHHe. B CBMOM .nene, I'OBOpH 0 BOlIHax Ha. Bone, MbI He COMHeaaeMCH 

B TOM, 'ITO OHH B .CaMOM .nene .llOll)KHbI B03HHKaTb, 0.nHaKo, HanHcaHHaH cpopMy

na I'OBOpHT, 'ITO 3TO BOBCe He TaK y)K OOH3aTellbHO. Ue:licTBHTellbHO, KOCHHYC 

yrna oosraaTenbHO MeHbWe e.nHHHUbl HlIH, B KpattHeM cnytJ:ae, paBeH e.nHmiue. 

TaKHM oopaaoM, MbI HeHBHO c.nenanH npe.nnono)KeHHe,. 'ITO CKOpOCTb HCTQ'IHHKa 

BOlIH OOllbWe, tJ:eM CKOpOCTb BOlIH_ 

yMeHbWaeTCH H yron e , a npH '\)'" 

l.v • Ecmi 

paBHOM U,_ 
'\}""' yMeHbWaeTcH, TO 

I YI'Oll e paBeH 

Hymo. OTO KpHTHtJ:ecKaH CKOpOCTb, npH KOTOpott BOlIHbl nepecTaIOT YXO.llHTh BOOK. 
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. Omr .aBnmyTcst BMecTe c nanriaTeneM. TTpn MeHblllHX cKopocTnx qiopMyna · Tepn

eT CMbICn. H M0:>KH0 IIOKaaaTb, 'q'J'Q II0SIBneHHe B0nH CTaH0BI!TCSI HeB03M6:>KHblM~-

M bI npnxo.anM, TaKHM o6paaoM, K Bbrno.ay, 'ITO cyiuec'l"ByeT nopor B nan'y-, 

tieHHH BOnH ppn. v-: ll, .• 3TOT BbIBon, Ha nepBbIH Barnnn, Ka:>KeTcst CTpaHHbIM, 

TaK KaK BOnHbl Ha· BO.a e MbI Ha6monaeM KaK 6y n TO 6bi BO Bcex cnytianx. B 

neiicTBHTenbHOCTH, 0LlHaKo,. npoTm~opetine anecb_ Kamy_meecn. Deno B TOM, 'ITO CKo

pcfoTb · BOnH \1a Bo,ae He _eCTb CTp0I'O IIOCT0SIHHaH BenH'IHHa 1 0Ha aaifacHT OT MH0-

I'H~ : qi'aKTOpOB H BO B.cex cnytiastx 0'leHb HeBenHKa, TT 09TOMY npaKTlitieCKH Beer

.a a B03MO:>KH0 IIOSIBneHne BOnH Ha Bo.ae. 

O.aHaKo, ecnn MbI nepeiineM K paCCM0TpeHHIO BOnH B Boanyxe, TO cyme-
. ·-· ' - . . ' 

CTB0BaHne noporoBoil: CK,opocnr IIp0HBHTCSl BII0nHe OT'leTnHBO. CKopoCTb B0nH B 

Boa.ayxe - 9T0 CK0pOCTb aByKa. Karna CK0pOCTb caMoneTa nocTHraeT CK0p0CTH 

3ByKa 1 °TO COIIp~THBneHHe B03,ayxa p93KO B~apacTaeT. CaMon~TOCTpOHTenH Ha3bI-
. . 

BaIOT 9TO C0IIp0THBneHHe 3ByK0BbIM 6apbepoM. 3TOT 3BYKOBOH 6apbep eCTb HH. 

'ITO HHOe, KaK nopor CK0pOCTH, npH KOTOpOM caM caMoneT, a He TOnbKO ero 

peaKTHBHbie nBnraT.enH,_. CTaHOBHTCSl. HCT0'IHHK0M aByK0BbIX B0nH. Ha coal:laHHe 

8THX BOnH aaTpatIHBaeTCSl aHeprHH H HMeHHO IIOST0MY C0IIpOTHBneHHe ero nan

)K eHHIO peaKO BOapacTaeT. CBepxaByKOBO:i!: caMoneT neuCTBHTenbHO Bbl3bIBaeT 

IIpH noneTe; CHnbHeHlllHfi rpoxoT, HaIIOMHHaIOlllHH B3pbIB. 

3TH; BOnHbI, B03HHKaI01UHe npH nBH:>K8HHH. co CK0p0CTbIO, 6onbllleH CKOp0CTH 

3ByKa, 6bmH H3B8CTHbl naBH0, XopOlllO H3BecTeH, HaIIpHMep, KOHYC BOnH, pac-. 

xonstlllHXCSl OT neTnmero CHapnna •. _Y:acTO HX Ha3b!BaIOT B0nHaMH ]VI, axa -

!IO HMeHH ytieHoro,. ~nepBbie nonytIHBlllero HX qJOTOI'paqJHH. OTM8THM, 'ITO Mb! 

Bc_e 13peMSl roB0pHM o_ :BonHax, B0_3HHKaI01UHX IIPH paBH0MepH0M H IIpSIMOnHHeHHOM 

,ClBH:>KeHHH B o.aHop:onHott cpe.ae._ EcnH ,onHo H3 8THX ycnOBI!H HapyllleHo, TO • 
' • ' , .• ! . . 

B03HHKHO~eHHe ·BonH B0_3MO:>KHO, KOHetIHO, !IpH nro6oii CKOpOCTH. 

MbI HatJanH paCCM0TpeHHe C BOnH Ha Bone H nepelllnH K 3BYKOBbIM Bon-

HaM B Bosnyxe. EcnH Mbl IIepe:i!:.aeM K paccMo'TpeHHIO CBeT0BbIX B0nH, TO no-

nytIHM To, 'ITO 'Ha3bIBaIOT aqiqieKTOM· BaBHnoBa-:-t.JepeHKOBa. Bo_3MO:>KHOCTb TaKoro 

nepexo.aa Ka:>KeTcst, onHaKo, IIpoTHBopetiame:i!: T0MY, 'ITO roBopnnocb B Hatiane 

neKUHH. 

O6meHaBeCTHO, 'ITO HanytieHHe CBeTa !Ip0HCX0,ClHT IIpH HepaBH0MepH0M _nan-
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)K emrn aneKTpli:tieCKOI'O aapSI.ua, HanpHMep, npH ·Kone6aTenbHOM .llBH:>KeHHH .HnH 

_npn ero TOpMO:lKeHHH. CTonb :lKe O'IeBH.llHbIM Kaaanocb, _'ITO npH paBHOMepHOM 

H npSIMOnHHeHHOM .llBH:lKeHHH CBeT nany11aTbCSI He .uon:lKeH. 

8TOT BOnpoc HMeeT .llOBOnbHO .umrnHyIO HCTOpHIO. 0 cywecTBOB8HHH BOnH 

Maxa 6binO H3BeCTHO ewe llO Toro, K8K B03HHK~a TeopHSI OTHOCHTenbHOCTH. l,fc

XO.llSI 113 aHanorHH C 8THMH BOnHaMH, 3HaMeHHTbill aHrnHiiCKHtt qJH3HK nop.u K enb

BHH B 1901 I'OllY yTBep:iK.uan, 'ITO aTOM, .llBH:lKYlllHficg· paBHOMepH01 HO co CKo

pOCTbIO, 6onb1JJeil qeM CKOpOCTb CBeTOBbIX BOnH, .uon:iKeH nany11aTb cBeT. He-· 

CKOnbKHMH I'Oll8MH n'oa:iKe, HeaaBHCHMO OT KenbBHHa, .upyroil li3BeCTHbill cpH3HK-

3oMMepcpenb.ll npn1JJen K TOMY :lKe BbIBO.lly. noa:>Ke TeopHSI 0THOCIITeJibHOCTH .llO

Kaaana, 'ITO CKOpOCTb, 60Jibll18H CKOpOCTH cBeTa' B nycTOTe, He.llOCTH:lKHMa H 

ppe.ucK838HHSI K eJibBHHa H 30MMepcpeJib.ll8 6binB aa6bITbI. 0 HHX BCilOMHHmr 

JIHlllb TOI'll8, KOI'.ll8 aq:icpeKT BaBBnOBa-~epeHKOBa 6bm He TOJibKO o6Hapy:>KeH, 

HO nccne.uoBaH n o6oSICHeH, 

npaBlinbHOCTb Teopnn OTHOl:HTeJibHOCTH, paayMeeTcSI, HeocnopnMa, H HMeHHO 

ero He06XO.llHMO IlOJib30B8TbCSI npn nay11eHHH CBOilCTB 'I8CTHU O'IeHb _60Jibll1HX 

8Heprnn, KOTOpbre COCT8BJISIIOT npe.uMeT COBpeMeHHOil. SI.llepHOil- cpH3HKil:, O.llH8KO, 

TaKne 1I8CTHUbI o6na.uaIOT CBOHCTB8MH, KOTOpbre TPY.llHO 6bIJIO yqecTb B TO Bpe

Mst, KOI'.ll8 IlOSIBHJIHCb pa60TbI KenbBHHa H 3oMMepcpeJib.ll8. 8HeprHst 1I8CTHU MO

:lKeT 6bITb H8CTOllbKp BemrKa, 'ITO OHH cnoco6H_bI npOXO.llHTb 38MeTHbiil' a HHOI'_.lla 

. H O'IeHb 60llbll10il nyTb ·B Toowe nnoTHOI'O BewecTBa. XoTst HX CKOpOCTb Beer a a 

MeHbllle BeJIH'IHHbI C , T,e. cKopocTH cBeTa B nycToTe, o.uHaKo B aToM cny11ae cy-. 

·wecTBeHH8 He (!., 1 a CKOpOCTb CBeTa B T·OM BewecTBe, B KOTOpOM .llBH:lKeTCSl 

'IllCTlilla. CBeT 3 . .uecb He MO:lKeT pacnpocTpaHstTbCSl cao6o.uHo. OT 8TOM8 K aTO_My 

cBeT .llBH:lKeTcst, KOHe'IHO, C Toil :lKe CKOpOCTbIO, 'ITO H B nyc_TOTe, HO Ha CBOeM 

nyTH OH B38HMO.lleilcTByeT C 8TOM8MH H MOJieKyJiaMH. OHH, B CBOIO_ O'Iepe.llb, HC~ 

nycKaIOT CBeTOBbI8 BOlIHbI. PeaynbT8T T8KOI'O nocne.uoBaT,enbHOI'O ncnycKaHHSl H 

nornoweHHSl BOnH COCTOHT -B TOM, 'ITO cyMM8pHast BOJIH8 .llBH:lKeTCSI B aewecTBe 

co CKOpOCTbIO /cpn3HKH H83bIBaIOT ee cpa3OB0ll CKOpOCTbIOI HHOil, qeM B nycToTe. 

8Ta CKOpOCTb B n., paa MeHbllle, I'.lle To, 'ITO H83b!BaeTcst noKaaaTeneM 

npenoMJieHHst. l,f Hb!MH ClIOB8MH, cpaaoBaSI CKOpOCTb BOlIH B cpe.lle eCTb 
-~ 
\I\..-

,[lJISI IlJIOTHbIX npoapa1IHblX BeweCTB, T8KHX, HanpHMep, KaK cTeKlIO HJIH nneKcn

rnac, IlOK838T9Jib npelIOMlI9HHSI 38MeTHO. 601Ib1JJe eaHHHUbI. B T.H. TSI:lKellblX 
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cTexnax CKOpOCTb cBeTa npHMepHO B,llBOe MeHbill e, '!eM B nycToTe. 'LfTo KacaeTCR 

OblCTp'bIX aneKTpOHOB, HcnycxaeMblX pa,uHOaKTHBHbIMH BeruecTB8Mli lillli BblOHBae-

Mb!X B BeruecTBe 'l( -ny'i8MH, TO B OOllbillliHCTBe .cny'laeB OHH HMeIOT Ha'lanb-

HYIO CKOpOCTb, OTIIH'Ia10ruy10cg OT CKOpOCTH cBeTa B nycToTe Ha 0.llHY .uecRTyIO 

H MeHee. TaKl{M o6paaoM, HX CKOpOCTb npeBblillaeT CKOpOCTb pacnpocTpaHeHHR 

CBeTOBbIX BOIIH B nnOTHOM. Beme.cTBe H 3Ha'IHT TaKHe qacTHUbl ,llOll:>KHbl nanytJaTb 

CBeTOBbie BOIIHbI. 3To Ii ecTb,. H3lly'IeHHe BaBHIIOBa-'LfepeHKOBa. OHO, cne,uoBaTenb

HO, aHanorH'IHO 3BYKY, nopO)K,U8eMOMY caMoneToM, neTRlUHM co cBepx3BYKOBOH 

CKOpOCTb!O, Hllli BOIIH8M Ha Bone, coa.uaBaeMbIM ,ll!3H)KYlUHMCR KOpaoneM, B He

O)KH,ll8HHOM BH,ue a,uecb ocywecTBIIReTCR To, 'ITO, KaaaJIOCb ObI, COBepllleHHO He-
., ,~ . . . 

B03MO)KHO, H ,ua)Ke K8K 6y,uTO ObI, Ha nepBbIH B3f'1ISI.U, npOTHBopetIHT 38KOHaM npH-

PO.Ubl. 

§ 5, vianyqe1rne BaBH_JIOBa_-'LfeB_eHKOBa Ii CBOHCTBa 

ObICTpbIX 'i8CTHU 

vi HTeHCHBHOCTb H3lly'IeHHR BaBHIIOBa-'LfepeHKOBa O'IeHb cnaoa , BbIJIO Hener

KO. ero OOHapy)KHTb H ewe TpynHee H3Y'IHTb, B pacnopSI)KeHHH (pli3HK8 BHaqa'ne 

ohm TOllbKO O.UHH npH6op 1 npHro,uHhIH ,ung xonnqecTBeHHhIX H3MepeHHH, npaB,ua 

aaMetJaTenbHblH no CBOeMy COBepilleHCTBy, - 8TO qenoBe'ieCKHH rnaa. TTocne 

a,uimTaUHH K TeMHOTe, T.e. nocne npeobIB8HHSI B TetJeHHe HeKOTOporo BpeMeHH B TeM

HOTe, qenoBeqecirnii rnaa npHoopeTaeT Y .llliBHTeJibHYIO 'iYBCTBHTeJibHQCTb, OH Il03BOJIReT 

BH,UeTh Ii li3M9p51Tb H3lly'IeHHe BaBHIIOBa-'LfepeHKOBa OT cpaBHHTellbHO Heoonb

lffOf'O 'IHCJia ObICTpbIX aneKTpOHOB. BnayanbHO, H C noMOIUb!O cpoTorpacpHA, 

KOTOpbie B TO BpeMR TpeOOBOJIH MHOf'O'IaCOBhlX 8KCn03HUHii, 'LfepeHKOBY y,ua-

lIOCb ,ueTa~bHO Hccne,uonaTb npHpo.uy_ RBnemrn. TTpe.uno)KeHHOe TaMMOM H aBTOpOM 

aTofi: nexuirn OO'bRCHe'.IIHe· 51Bll9HHR, KaK H31IY'I0HH7., B03HHKaromero npH cBepxcBe,

TOBOH CKOpO_CTH ,llBH)KeHHR, He TOJlbKO OKa3alIOCb npaBHJlbHbIM, HO .H IIO,llTBepn,n

nocb BO Bcex ,ueTangx. 

Pst,u neT ·acpcpeKT 'LfepeHKOBa npe,ucTaBJIRIICR onTH'IeCKHM RBJieHHeM, HHTe

peCHbIM TOJlbKO C npHHUHnHallbHOll TO'IKH apeHHR, OnHaKo, HeCKOJlbKO neT TOMY 

Haaa.u riono)KeHHe pe3KO H3MeHHIIOCb, 3TO CB5138HO C Y.UHBHTenbHblM. np?rpeccoM 

SK6nepHMeHTanbHOH TeXHHKH. B~n coa.uaH HOBhlll npHoop, no 'iyBCTBHTenbHOCTH . . 
H: OblCTpOTe BOcnpHRTHSI 3Ha'IHTellbHO npeBOCXO,llRlUHll qenoBe'!eCKHH rnaa, 3To -
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cpoTOYMHO)KHTenb, 0 K0T0p0M -y)Ke YII0MHHalI0Cb B CBSI3lI C lIIOMlIHecueHTHbIMH 

cqeTqlIKaMll. ¢>0TOYMHO)Kl1Te1Ib crroco6eH perllCTplip0BaTb He T0llbK0 CBeT lIIOMllHe

cueHrilill. Kor.ua qacTuua, llMeIOu.laSI oqE:Hb 6011bwy10 CKopoCTb, rrorra.uaeT B rrpo

apaqHyJO, He1IIOM1IHecu11py10my10, cpe.uy, TO B03HlIKaeT BCHbIWKa lI31Iyqem1si BaBu

lIOBa-'-f epeHK0 Ba, K0T0py IO TaK)K e M0)K eT perHCTp1IpOB8Tb (pOTOyMHO)K lITeJib. 3Ta 

BCIIbIWKa crroco6Ha paccKaaaTb o qacTIIue,. ee coa,uaBweil, oqeHb MHoroe. npB6op, 

rrpe.uHa3HaqeHHbiil ,lllISI perlICTpaUlill BCUbIWeK lI31IyqeHlISI BaBlllIOBa-'-f'7peHKOBa, 

H83bIBaIOT qepeHKOBCKlIM C";{eTqlIKOM. 

~,3 CK838HHOro oqeBlI.UHO, qTo T8Klle cqeTqlIKlI IIplir'O,UHhl crreuuanbHO .UlIH 

lI3yqeHlISI qaCTllU 60llbWOli :;rneprlilI~ Ho llMeHHO 6bICTpbre qacTllUbI CTOSIT ceilqac B 

ueHTpe BHlIM8HlISI H,uepHOH q:lll3lIKlI, ll ITO 9TOi1 rrpuq~He acpq:>eKT BamrnoBa-4epe"HKO 
. . 

Ba rrp1Io6pen Terrepb CTOllb 60.IIbWOe 3HaqeHlie, 

npe)K,Ue qeM rreJ)eXO.lllITb K - paCCMOTpeHlIIO ,KOHKpeTHbIX BOIIpOCOB, BepHeMCH 

K COOTHowemi:10, orrpe.uensi10meMy HarrpaBneHIIe pacrrpocTpaHeHlISI BOlIR, O KOTOpOM 

y)Ke r'OBOplilIOCb. OHO, ecTeCTBeHHO, SIBlISieTCH 06llllIM ,UlISI lII06bIX BOlIH 11, B qacT-

HOCTlI, .lllISI lI31IyqeHlISI BaBlilIOBa-.4epeHKOBa. Cne,uyeT TOllbKO IIO,llCT8BlITb 

BenliqlIHY CKOpOCTlI BOlIH. ilnH CBeTOBhlX BOlIH 9TB CKOpOCTb paBHa 

,uoBaTellbHO, ,lllISI acpcpeKTa BaBlilIOBa-4epeHKOBa lIMeeM 

Co~ e-;= S:Vl v-- . 

~ 
Y\... 

BHero 

· rr, cne-

Ecnu B cpe.u e, IIOK83aTenb rrpenoMneHlISI _KOTOpoi1 \'\_ lI3BecTeH, ll3MepHTb 

yron, rro.u KOTOpbIM lICIIYCKaeTCSI CBeT no OTHOWeHlIIO _K CKOpOCTlI .UBII)KeHlIH, To, 

TeM caMbIM, 6yneT -Hai1,ueHa CKOpOCTb '\)"" • 3To o~eHb TOqHbIH crro_co6 lI3MepeHllSI 

CKOpOCTlI, lI B (pll3lIKe_ 6bICTpbIX qacTlll.l ero B Cllllb_HOi1 CTerreHlI HexBaTano. 

4 epeHKOBCKlie cqeTqlIKlI II03B01ISIIOT T8K)K e orrpe.u enlITb -HarrpaBneHue, B K0To-· 

poM neTlIT qacTIIua. B caM0M .uene, IIYCTb K BemecTBy, B KOTOp0M B03HlIKaeT 

CBeT, T.e. K pa,uuaTopy, (pOTOYMHO)KlIT8llb IIplIC TaBJieH C · KaKoi1-To O,UHOfi: CTOpOHbI. 

Tor.ua CBeT 6y,ueT aaperlICTpllpOBaH TOJibKO Kor.ua qacTlIU8 neTllT B CTOpOHY 

(pOTOYMHO)KlITensi. nplI o6paTHOM HarrpaBneHlilI .UBU)KeHlISI qaCTlIUbI CBGT B qjoTOyMHO

)K HTenb He rrorra.u eT B ClilIY y .lllIBlITenbHOi1 Harrpa"BneHHOCTH lI31IyqeHllSI B,aBlilIOBa-

'-f epeHKOBa. Ha Bp10cce1IbCKOil BbICT8BKe BO ilB()pue HayKll .ueMOHCTpupoaancH qe

peHKOBCKlIH cqeTqHK, KaK pa3 HlllIIOCTpHpyIO!llHli aTy oco6eHHOCTb. VH perlICTpHpy

eT qacTlIUbI KOCMliqecKlIX nyqei1, K0TOpbre, KaK lI3BeCTHO,- B OCHOBHOM, H.UYT CBepxy 

BHlI3, noaToMy, Kor.ua pa.uHaTop pacrrono)KeH Han ·cpoToyMHO)KHTeneM, OH C'IHTaeT 
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tJaCTHU•I.· EcnH npH6op nepeBepHyTb .BBepx HOI"aMH, TO CtJeT ,IlOtJTH npeKpamaeTcst. 

''BbITh MO)KeT 8TO DOKa)KeTCSI CTpaHHbIM, HO TaKaSI B03MO)KHOCTh onpe.uene

HHSI HanpaBneHHSI ,llBH)KSHHSI OtJSHh cywecTBSHHa. HeMHOI"He MSTO,llbl npHI"O,llHbl 

,unst 8TOI"O. 8TO HS Bcer.ua B03MO)KHO ·,ua)Ke"' C noMOI.UhIO TaKOI"O 38MetJaTenbHO

I"O npn6opa, KaK KaMepa BHnhCOHa, B KOTopoit itenocpe,uCTBSHHO BH,ll SH H cpoTo

rpacpHpyeT·cg nyTh npo1teTe-aweit tJaCTHUbI~ 

,UeitCTBHTelthHO, B KaMepe BHnhCOHa caMa neTSIWaSI tJaCTHUa HS BH,UHa, a 

BH,lleH TOnhKO cne.u, KOTOpb!H OCTaeTCSI Ha ee nyTH nocne TOI"O, KaK OHa npone

Tena. Ho nponeTena 1111 · -qacTHUa no aToit TpaeKTOpHH, HanpHMep, cnpaBa 

HaneBO HnH cneBa Hanpa~o. OCTaeTcSI HeH3BSCTHhlM, ecnH TOnhKO Ha CBOSM nyTH 

·'0Ha-·ue-3aTOpM03llnacb 3aM,eTHbIM o6pa30M, tJTO 'o6bitJHO BH,UHO no xapaKTepy 

cne.ua, HnH He CTOnKHynacb C ,upyroit tJaCTHUeit. M e)K,uy TeM, B HSKOTOpbIX 

cnytJastx O'tJeHh cywecTBSHHO 3HaTh HanpaBneHne, B KOTOpOM .llBHI"anacb tJaCTHua. 

B caMO.M .uene, 06bI'tJHO MbI OTnH'IaeM 'IaCTHUbl C pa3nHtJHblM 3HaKOM aneKTpHtJe

CKOI"O 3apst.z:ta ·no -HX_ OTKnOHSHHIO B- MaI"HHTHOM none. 0,uHaK01 nonO)KHTenhH8SI 

tJaCTHua OTKnOHSISTCSI ,B MaI"HHTHOM none COBepw SHHO TaK )Ke, KaK OTKnOHHnacb 

6bi OTpHuaTenhHO 3apst)K SHHSSI tJaCTHua, HO ,llBH)KymastCSI B npoTHBOnono)KHOM 

HanpaBneHHH, .[lnst TOI"O, tJT06bI onpe.uenHTh 3H8K 3apst.ua, Heo6XO,llHMO 3H8Th HanpaB..: 

neane .UBH)KSHHSI, 

4epeHKOBCKHe CtJSTtJHKH n03BOnSIIOT T8K)Ke onpe,uenHTh H BenHtJHHy M8CChl 

neTstweii: tJaCTHUbl; B caMOM .uene, OT_KnOHSHHe tJaCTHUbl B MaI"HHTHOM none o6paTHO 

nponopUHOHanhHO ee HMnynhCY, T ,e. npOH3Be .ll eHHIO MaCCbl Ha CKOpOCTh, 

4epeHKOBCKHe CtJeT<rHKH no3BOnSIIOT H3MepHTh CKOpOCTh H TeM C8MbIM CTaHOBHTCSI 

H3BSCTHOit H Macca ee. npH 8TOM HST Heo6XO,UHMOCTH o6st3aTenhHO H3MepSITh 

yron, no.u KOTOpbl'M npOHCXO,llHT H3ny"tJeHHe. vf3nyqaeMaSI tJaCTHueit 8HepI"HSI B03-

pacTaeT~C yBenntJeHHe~ yrria,H3nytJeHHSI /oaa nponopUHOHBnhHaSI KBa.upaTy CHHyca 

yrna e /. noaT,OMY O CKOpOCTH MO)KHO CY.llHTh npstMO no stpKOCTH BCnbIWKH. 

Bo3MO)KHOCTh onpe.ueneHHSI CKOpOCTH, MaCCbl H 3HaKa 3apst.ua tJaCTHU C 

noMOWbIO tJepeHKOBCKHX ctJeTtJHKOB oco6eHHO ueHHa npH IlOHCKax HOBb!X tJaCTHU, 

KOI"tii Ha,uo HaitTH HCKO~yIO tJaCTHUY cpe,uH OI"pOMHOI"O tJHcna .UPYI"HX 11 nonyqae

Mb!X c· DOMOWh!O COBpeMeHHblX YCKOpH_Teneit. 

vlMeeT 3HatJeHH0 H TOT. cpaKT, tJTO "tJaCTHUY, nona.uaromyro B tJepeHKOBCKHit 
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C'l:9T'l:HK, MO)KHO' aaperHCTpHp0B8Tb npaKTH'l:9CKH MrHOB9HHO.· Be.llb B OTnH'l:He OT. 

nIOMHHecueHTHbIX C'l:9T'l:HKOB 3.ll9Cb OTCyTCTByeT BpeMst BbICB9'iliB8HHS1. 0 TOM, 

H8CKOnbKO ace STO_ cymecTB9HHO MO)KHO CY.llHTb no T?MY, 'l:TO _qepeHKOBCK~e 

c 'l:eT'l:_HKH 6bmH. HcnonbaoaaHbI • amt oaHoro Ha· HHTepec:Heii:umx oTKpbITHii: nocneaHero 
. ' -

'3Ta y ,llHBHTenbH8S1 qacTHua. · ,ll8BHO npeacK838HH8SI TeopeTH'l:9CKH,, SIBnSieTCSI, ·. 

KaK 6hi· aaoii:HHKOM npoToHa, HO 06-naaaeT He nonomnTenbHhIMH ·s~eKTpn:qecKH~ aa- · 

pSI,llOM H· MarHHTHbIM MOMeHTOMj . 8 OTpHUaTenbHbIMH. TaK )Ke, K8K npoTOH BMecTe 

C sneKTpOHOM o6paayeT 8TOM Boaopoaa, aHTHnpoToH, BMecTe 'C nonO)KHTenbHbIM' 

sneKTpOHOM - noaHTpOHOM,MOr 6w·o6pa30B8Tb aroM, coaepweHHO noao6Hhlll 8TOMY 

Boaopoaa no ¢n:anqeCKHM H XHMH'i9CKHM CBOHCTBaM, 

.lJ,o nocneaHero apeMeHH He yaaaanocb Ha6n10aaTb aHnmpoToH; .llnsi: Toro, 

'l:T06bI T8K8SI 'l:8CTHU8 Morna. B03HHKH)'Tb 1 He06~0.llHMa SHeprHSI, paBHSSI HeCKO_nb-

KHM MHnnHap.uaM 8neKTpoHBonbT. npH aToM, aHTHnpoToH ae" Mo>KeT CymecTBoBaTb 

.unHTenbHo. CTanKHBaSICb c nJ)oTo-HoM, OH .uon)KeH npeapamaTbCSI B .uJlyrHe qac-

THUhI. TonbKO nocne Toro~ KaK aMepHKaHcKHMH" yqeHbIMH 6hm nocTpoeH ycKopH

Tenb, aa10m11ii: npoTOHbI c sHepr11eii: CBbIWe 6 MHnnn:apaoa sneKTpoHBOnbT, Momii:o 

6bmo Haaesi:TbCSI Haii:TH aHTHnpoToH, n OH aeii:cTBHTenbHO 6hrn o6Hapyme·H·. TTpH 

STOM qepeHKOBCKHe C'l:eT'l:liKH COCnymmrn qpe3BbI'l:8HHO BamHyIO ci1y~6y~·-

. . 
OaHaKo, 11ccneaoaaHHSI Ha ycKopnTensi:x - sio ,tianeKo ae ea11HCTBe11i!oe 

npHMeHemrn, KOTOpoe Hairrno 11anyqeHI1e BaBHnoaa-4epeHKOBa npH Hccneaoaairn11 

6bICTpbIX 'iaCTHUo HeManoaamHoe '3Ha'l:eHHe 
0

0HO HMeeT II npli l:iaytteHirn Kocirn

qecKHX nyqeii:, 

.4eM 6onbwe cKopocTb qac-r~u6r npH6n11m aercsi: K· cKopocTH caeTa a riyc:To- • 
. ·. ., ;· 

Te, TeM MeHbllle MO)KeT O_TnH'l:8TbCSI noKaaaTenb npenoMneHHSI .ll8HHOH .. 

cpe,llbI OT e,llliHHUbI1 ansi: Toro 'l:T06bI nanyqeHHe Baannoaa-4epeHK~~~. Morno 
.. · '. .. '' . '.. .· ·•· .. ' C. 

B03HHKHYTb, CKopocTb pacnpocTpaHeHHSI CBeTOBbIX Bomi B Boaayxe, paBHllSI t'\;- 1 

Bcero Ha 3 aecSITHTbICH'l:HbIX M9Hbll1e, 'IeM CKOpOCTb cae-ra B nyc;oTe~ OiiHaKo, 

SHeprHSI 3Ha'iHTenbHOH 'l:8CTH 'i8CTHU. KOCMH'l:eCKHX nyqeii: CT0lib :~eni:ic1

a, 'ITO. HX .• 

CKOpOCTb OTnH'l:aeTCSl OT CKOpOC~H CBeTa B nyCT~T~ Ha en:;~ MeHblllYIO BenH'l:HHYo 

,Lla>Ke B B03,llyxe KOCMHqecKaSJ' 'tfSCTHUa o6roaSieT CB8TOBbl9 'eonHbl H, aaatJ:·HT, 

nopomaaeT paaHaUHIO BaBHnOBa-4epemrnaa •. CaeT STOT O'l:eH
0b cna6 H. p~~npo-
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CTpaHHeTCH npaKTli'l'.eCKH B TOM :>Ke HanpaBJieHHH, B KaKOM neTHT tJaCTHua· IB 9TOM 

cnyqae yroJI e OtJeHh 0JIH30K K Hymo/, 

3TH ocooeHHOCT~ OTKpbIBaIOT HOBbie B03MO:>KHOCTH HCCJle.llOB,aHHH KOCMHtJe

CKHX nyqei!: •. B caMOM .11({1.Xe, tJaCTHUbl KOCMHtJeCKHX Jlyqe:it, HecywHe rpoMa.llHYIO 

aHepr-1110, npHXO.llHT B aTMOCq:>epy 3eMJIH lf3 MHpOBOI'0 ·npocTpaHCTBa. OHH CTaJIKH

BBIOTCH C H.npaMH aTOMOB B03.nyxa H C03.llaIOT BTOpHtJHbie tJaCTHUbI. B03HHKalOT 

T.H. JlHBHH K,OCMHtJeCKHX tJaCTHU, HlIOr.lla COCTOHWHe H3 rpOMB.llHOI'O tJHCJla tJac-
• . , I 

THU. 3HeprHH na.na10mei!: tJaCTHUbl pacnpe.nenHeTcH npH 9TOM Me:>K.ny MHOI'HMH 

tJaCTHUaMH H B pH.Ile CJiytJaeB OHH He .llOXO.llHT .llO noBepXHOCTH 3eMJIH HJlH .noxo

.llHT HX _He0OJlhWaH. tJaCTh. KaK :>Ke y3HBTh O TOM, tJTO CJlytJHJlOCh BbIC0KO B aT

MOccpepe? OKa3bIBaeTcH STO -~O:>KHO yBH.n eTh, B oyKBaJlhHOM CMbIClle aToro 'cnoBa, . 
OCTaBaHCh Ha 3eM~e. B caM0M .nene, KOCMHtJec:ii:aH tJaCTHUa Morna nornOTHThCH, HO 

H3JiytJeHHbii!: eIO CBeT lJOft.n eT .ll8JlhWe H .llOCTHil:leT 3eMJIH B TOM MecTe, K KOTo

poMy neTena .'l'.acTHua. Heaoopy:>KeHHbIM rna3oM yBH.lleTh a:oT cBeT, pa3yMeeTcH, 

HeJih3H 0 O.nHaKo, ecnH HanpaBHTh Ha Heoo napaoonH<recKoe 3epKano, a B cpoKyce 

ero noMeCTHTh. q:>OTOyMHO:>KHTeJih,. TO MO:>KHO perH_CTpHpOBBTh BCilhIWKH CBeTa OT 

JlHBH8ft KOCMH'l'.eCKHX nyqeft I B03HHKaIOlllHX BbIC0KO B aTMOccpepe 0 n O HpKOCTH, 

acnbIWKH MO:>KHO CY.llHTh O 'iHcne· 'l'.aCTHU B JlHBHe, a, cnenoBaTeJihHO, H O TOM, 

'l'.TO np0H30WJlO BbICOKO B aTMoccpepe. 

Ha pHc. 4 BH.llHbI napa6onH'i8CKHe 3epKana .llJlH Ha0JIIO,lleHHH B03HHKaIOwero 

B aTMOccpepe H3nyti:eHHH BaBHJlOBa-t.{epeHKOBa OT _KOCMHtJeCKHX nyqei!:. OnbITbI npo

BO.llHJlHCh Ha BbICOKoropHoft cTaHUHH AKaneMHH HayK CCCP, pacnono)KeHHOH a ro

pax t1 aMHpa IBbICOTa OKOJIO 4000 M Ha.n ypOBH8M MOpH/. 

- He BO acex CJlytlaHX H~O0XO.llHMO Ha6n10naTh 'iBCTHUbl KOCMH'ieCKHX nyqett 

H3,llaneKa. M bl y)Ke roaopHnH, a. CBH3H .C B03MO:>KHOCThIO onpe.neneHHH :UBH)KeHHH 

qacTHU, 0 qepeHKOBCKOM C'i8T'iHKe, perHCTpHpyI01U8M 'iBCTHUbI KOCMH"l'.eCKHX ny

qeft. OTM8THM 0.llHY ero OC008HHOCTh. CKopoCTh KOCMHtJeCKHX "l'.BCTHU O"l'.eHh 0JlH3-

Ka K CKOpOCTH caeTa, KOTopoft COOTBeTCTByeT MBKCHMSJlhHO B03MO)KHbii!: yron 

H3ny'l'.eHHH. noaToMy yron uany"l'.eHHH ~ npaKT~"l'.ecKH o.nHHaKoB _.nnH Bcex Koc

MH<recKHX "l'.aCTHU •. OnHHaKOBa H 3aBHCH1UaH OT yrna H3JIY"l'.Elli,JHI HpKOCTh BtilbIWKH. 

CnenoaaTenhH0, TaKott ctJe_T'IHK He MO)KeT pa3nH"l'.aTh Me)Kny co6o8 pa3JIH"l'.Hbie 

T.H. aneMeHTapHbie 3apH:>K8HHbI8 "l'.aCTHUbI, BCTpeqal01UH8CH B KOCMH"l'.eCKHX ny"l'.ax, 

HanpHMep,. npoTOHbI, M 830Hblt, aneKTpOHbI, Il03HTp0HbI H .llpyrHe 'iBCTHUblo Bee OHH 
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.a.a,nyT O,D.HHaKOByIO BCnbiillKY, senH'IHHa KOTOpoii nponopirnoHanbHa nyTH KOCMHtie

CKOii '!aCTHUbI B pa,i{'.HaTope • .[Ia)Ke 8TOT, KaaanOCb 6hr, He,D.OCTaTOK OKa3bIBaeTcrSI 

B HeKOTOpbIX OTHOWeHHSIX none3HbIM. B 'PH3H'IeCKOM HHCTHTyTe AKa,D.eMHH HayK 

· CCCP, B M ocKBe, nocTpoeH pa.a.HaTop rpoMa.D.HbIX paaMepos. 3-ro 6aK BbrcoToii 

7 MeTpoB, aanonHe'HHbIH Bo,noii H ~MeIOIUHil xopowo OTpa)KaIOIUHe CBeT cTeHKH. 

'CseT, B03HHKaIOIUHH B 6aKe, perHCTpHpyeT MHO)KeCTBO 'q>OTOyMHO)KHTenea,· 'paaMe

lll eHHbIX Ha ero noBepXHOCTH. 

·Ha pHc;5' BHaeH 6'01IbillOll soi:tsmo:11: 6aK, cny)KaIUHii pa.a.HaTOpOM qep9HKOBCKO

I"O C'IeT'IHKa. (pOTOI"pacpHSI C.D.enaHa BO BpeMSI MOHTa)Ka 8T.Oii ycTaHOBKH B ¢H3H

qeCKOM HHCTHTyTe AH CCCP. 

TaKo:11: 6aic - aTo KaK 6bI B · TbICH'IY paa C)KaTaSI aeMHaH aTMoccpepa. EcnH 

B 8TOT 6aK npHXO,D.HT ny'IOK KOCMH'IeCKHX 'IaCTHU, TO SipKOCTb BCnbiillKH onpe-

.a.enHTCSI 'IHCnOM· qacTHU H .a.mrnoii HX npo6era s BO,D.e AO OCTaHOBKH. l-1HbIMH 

cnoBaMH, SipKOCTb BCnhIWKH H3MepHT cyMMapHyIO aHepI"HIO 8THX qacTHU, 'ITO nO'ITH 

HeBO3MO)KHO c.a.enaTb APYI"HMH CIIOCOOaMH. 

I-1cnonb3YIOT acpcpeKT Basu:noBa-LiepeHKOBa H .a.nSI H3y'IeHHSI ,KOCMH'leCKliX·, ny-

qeii BHe aeMHOif aTMOCcpepbr. TaK, qepeHKOBCKHfi cqeTqHK ycTaHosneH Ha TpeTbeM 

coBeTCKOM HCKYCCTBeH~OM cnyTHHKe 3eMnH Hero noKa3aHHSI nepe.a.aIDTCSI no pa

.i:tuo. Mo.a.enb TpeTbeI"O 'cnyTHHKa C qepeHKOBCKHM cqeT'IHKOM, ycTaHoBneHHbIM Ha 

HSM, ,D.eMOHCTpHpOBanacb B naBHnboHe CoBeTCKOI"O Coroaa Ha EpIOCC~~bCK0:11: Bhl

cTaBKe. 

OH npe.a.Ha3Ha'!eH .a.nSI peweHHSI. oqeHb HHTepeCHOfi aa,D.a'IH. B HeoOnblliOM • 

pa.a.HaTope aToro C'I,eT'IHKa, qepea KOTOpbifi KOCMH'IeCKHe .'!aCTHUbI CB060,D.HO irpo

neTaIOT, SipKOCTb BCnbiillKH He .D.On)KHa aaBHCeTb OT npHpO,D.bI 'IaCTH.u. ().a.HaKo,. 

aTo npaBHnbHO TOnbKO nnSI TaK Ha3bIBaeMbIX aneMeHTapHbIX aapSI)KeHHbIX qacTHU, 

aapSI,D. KOTOpbIX' no a6conIOTHOil: BenH'IHHe 0.D.HHaKoB. Ro ecnH B pa.a.HaTop' no

na.a.aeT qacTHua, HMeIOmast 6onbWHii aneKTpuqecKHil: aapst.a., HanpHMep, st.a.po aTOMa, 

BCIIbIWKa 6y.a.eT Sipqe. TeopHSI noKa3bIBaeT, 'ITO OHa nponopUHOHanbHa KBaupaTy . 

aneKTpHqecKOl"O aapSI.a.a. 

I-1asecTHO, 'ITO cpe.a.H 'IaCTHU KOCMH'IeCKHX nyqefi, npHXOASIIUHX H3 MHpOBOl"'O 

npocTpaHCTBa, HMeIOTCSI He TOnbKO n_poTOHbI, HO, s He6onbllJOM 'IHCne;-H 6onee TSI

)Kenbie SI.a.pa. CTpeBOCXO.D.Hbie q>OTOI"pacpHH' TpaeKTOpHii TaKHX qacTHu, nony'IeHHbie 

-----·-
06i.c_p,,1,:.:1wl.ili 1111cn1T)"T 1 

ll.ll,CpllWX HCCJl~JlOBalmll 

J-...!6:::.:~~6::.:Jt::.:;1-1:..:.0~T_E_K_A_ 
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npocpeccopoM OKKirnmrnH~ .neMOHCTpHpOBanHCb BO ,[l Bopue HayKH · Ha Bpioccenb

CKOtt BbICTaBKe, 0 KOnH'leCTBe STHX qacTHU H HX npHpone noKa eme H3B0CTHO 

He.nocTaTO'IHO, t.J: epeHK<;>BCKHtt C'leT'IHK Ha H_CKYCCTBeHHOM cnyTHHKe 3eMnH cneuH

anbHO perHCTpHpy_eT BCilbIWKH IlOBbIWeHHOil: SipKOCTH, cos.naBaeMbie nona.naiomH

MH B He.ro aTOMHblMH SI.npaMH. t.J:Hcno. BCilbillleK 0°npe.nenHT IlOTOK SI.nep. H BemtqH

Ha BCilbIWKH - HX 38pSILl, 

R npmen s.necb HecKOnbKO npuMepoB :roro, KaKHM. o6pa30M STO y .llH BHTe'!b

HOe H3ny'leHHe Il03BOnSieT npOHHKaTb B HeBR.llUMbltt MUp,_MHKpOCKOilH'leCKHX qac

THU orpOMHhlX SHepr~tt. 

Hay'IHnHCb nH Mb! BH,lleTb Bee, tJTO B03MO.>KHO, H .Bee nH Mb! 3HaeM O CaMOM 

SIBneHHH? BbinO 6b! onpoMeTtJHBO YTBep.>K.naTb, tJTO STO TaK. M bl roBOpHnH 3.lleCb 

0 SipKOCTH, yrne nsnytteHHSI, noporoBoil: CKOpOCTH HO TOM, KaK, ncnonb3YSI STH 

CBOHCTBa, MO.>KHO cy.nHTb 06 mmyttalOlllHX CBeT sapSI.>KeHHblX tJBCTHUax. y SToro 

H3nytteHHSI ecTb H eme 0.llHO Ba.>KHOe CBOil:CTBO "'." IlOITSipH3aUHSI H3nytteHHSI 1 KOTo

paSI noKa ewe He HcnonbsyeTCSI B Hccne.rioBaHHSIX, KpoMe Toro, ace, "!TO roao

pHnocb, OTHOCHnOCb K sapSI.>KeHHbIM ttaCTHUSM, 0.nHaKo, B03MO.>KHblll Kpyr SIBneHHil: 

3,lleCb 3Ha'IHTenbHO. WHpe. npHBe.neM HeCKOnbKO npHMepoB. 

¢>H3HKH _.llaBH~ 3a.llyMbIBanHCb O TOM, no"!eMy B_ npHpo.ne Mb! BCTpeqaeM 

TOnbKO sneKTpHttecKHe 38pSI.llbl H He BCTpeqaeM CBo6o.nHblX MarHIITHbIX sapH.llOB, 

Mo.>KHO .ll yMaTb, "!TO OHH Boo6me· He MoryT cymecTBOBaTb, HO 6b!Tb MO.>KeT Mb! 

npoc_TO noKa He HayttHnHCb HX Ha6nl0.ll8Tb. TeopHSI roBopHT, "!TO neTSiillHll Mar

HHTHblil: 3apst.n, no.no6HO sneKTPH"!eCKOMy, TaK)Ke 6y.neT C03.llaBaTb pa.nHaUHlO 

Bamrncrna-t.J:epeHKOBa. 0.nHaKo, HMeHHO pasnH"!He B nonnpH3aUHH cBeTa Il03BOnHT 

C LlOCTOBepHOCTblO OTnH'lli_Tb H3nytteHHe MarHIITHoro sapn.na, ecnn OH cymecTByeT, 

OT sneKTpnttecKoro. 

M bl rOBOpHnH 06 H3Jtyttemm_ oT.nenbHblX ttaCTHU, HO MO.>KHO nocTaBHTb Bonpoc 

06 H3JtytteHHH .llBH.>KyllleAcst CHCTeMbI, COCTOSIUleil: H3 MHOrHX ttaCTHU. t.J:To 6bI HH 

.llBHranocb co CBepxc.BeTOBOfi CKOpOCTblO, H3JtytteHHe Bcer.na .non.>KHO B03HHKaTb, 

Mo.>KHO npe.nBH.lleTb, "!TO 6y.neT o6na.naTb Y.llHBHTenbH_bIMH CBOil:CTBaMH Hanyqe

HHe neTstmero co caepxcBeTOBOil: CKOpOCTblO aTOMa, a TaK.>Ke rpynnbl sapst.>KeHHblX 

ttacTHU IT,H, crycTKa ttacTau/. 
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M bl f'OBOpmrn .[{0 CllX rrop O .[{Bll)KeHHll 'IaCTllU B o6bI'IHbI~ T.H. H30TpOIIHbIX 

cpe.r:i:ax. Csoeo6pa3Hbre oco6e:1HocTn rrpHo6peTaeT acpcpeKT. Baannoaa-4epeHKoBa 

B KpncTannax, a .Ta!<)Ke B TOM y.n:nBnTenbHOM ra3e, KoTopi:-rfi. cpH3HKll Ha3bIBaroT 

aneKTpOHHOH rrna3MOfi. no OIITH.'IeCKllM CBOMCTBaM aneKTpOHHaH nna3Ma, IIOMeme~ 
, 

HaH B MarHllTHOM rrone, B KaKofi-To Mepe aHanorn'IHa · KpncTanny H acpcpeKT Basn

noaa-4 epeHK.OBa B Hefi B03MO)KeH. 

Be~ 9TO-pa3nll'IHhle npoHBneHllH OIITHKH cBepxcBeTOBhlX CKOpocTefi H,B cyw

HOCTH, MbI _ ll cefiqac ewe C.TOllM TOnbKO Ha nopore ee ll3y'IeHHH. 3To COBceM oco-

6asi o6nacTb. M bl Bll.LJ: emi:t 'ITO B nycToTe .LJ:Bll)K 9HHe co CKOpOCTbIO, 6onbW efi cKo

pOCTll CBeTa, H0B03MO.)KHO. B cpe.r:i:e OHO_ OK83bIBaeTCH ocymecTBllMbIM, HO npnpo

.r:i:a He nonHOCTbIO CHllMaeT CBOH 3arrpeT;, npn TaKOM .[{BH)KeHHll Bcer.r:i:a 3aTpa'IH

BaeTcH 9Hepf'llH Ha li3ny_qe_1:rne, T.e. B03HHKaeT Clina, TOpM03HlllaH .[{BH)KeHlle n, 

3Ha'InT, npoTllBO.[{eficTByromasi .eMy. 

0TMeTHM, 'ITO 9TOT acpcpeKT MO)KeT 6bITb o6paTllMbIM. Ecnn 3aCT,<iBllTb .[{Bll

raTbCH cpe.r:i:y MllMO 'IaCTllUhlt TO OHa 38CTaBHT 'IaCTllUY YCKOpHTbC~. PacqeThl 

IIOKa3hIBaIOT, 'ITO OCHOB aHHhie Ha 9TOM T.H. KOrepeHTHhie MeTO.LJ:hI ycKopeHllH 'Iac

TllU, B IIpHHUime, B03MO)KHbI • 

.H yIIOMHHyn 3.[{eCb nlllllb O HeMHOI"llX Bonpocax, Ha.LJ: KOTOpqIMH pa6oTaIOT 

cefiqac q:>ll3llKll, Ehrno 6hr own6Kofi nyMaTb,. 'ITO Kpyr Hccne.n:oBaHnfi, CBst3aHHhIX 

c acpcpeKTOM Baannoaa-4epeHKOBa, 3aaepweH. 

PyKOIIllCb nony'IeHa H3.[{aTenbCKllM oTnenoM 

26 cpeBpann 1959 ro.n:a •. · 
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