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ABTope<PepaT paaoCJiaH "-" 1999 r. 

I Y'IeHhlfi ceKpeTaph 

)J;HCCepTa!J:HOHHOro COBeTa 

)J;OKTOp cPH3HKo-MaTeMaTH'!eCKHX HayK ctr1. ,!J.opOXOB 

06wp.R. xapa'ICmepucmu'/Ca iJuccepma'4UU ·· 

AKTYaJibHOCTb TeMLI 

OrpoMHoe KOJIH'IecTBo 3KcnepnMeHTaJibHhiX )J;aHHhiX B <PnaHKe_H~f!Tp~

Ho, aa'IacTJIO npoTHBOpe'IHBhiX, .n;o cmc nop He .n;aeT OTBeTOB Ha ca.Mble 

cPJH)J;aMeHTaJibHhie BOllpOChl TeOpHH HefiTJ>HHO: KaKOfi, npHpO)J;hl .HBJI.H

eTC.H 3Ta 'IacTHIJ:a, ,D;HpaKOBCKOfi HJIH MafiopaHOBCKOfi, KaKOBhl MaCChi y 

HefiTJ>HHO pa3JIH'IHbiX apOMaTOB. H 1 HaKOHeiJ:, KaKHe. y HHX 3JieKTpOMar-
< - : " ' .,.,. - - ·-. 1 ' ' 

HHTHhle CBOfiCTBa. ,lJ;HpaKOBCKOe HefiTpHHO MO)I(eT, B npHHIJ,HITe, . HMeTh 

MarHHTHhlfi n aJieKTpnqecKnfi.n;nnoJibHhlfi MOMeHThi. B 1957 r . .H:R 3~

.n;oBH'I B 'CB.fi3H C OTK:P~hlTHeM 'IeTHOCTH BBeJI TJ>eTbiO 3JieKTpOMarHHTHJIO 

xapaKTepHCTHKY 'IacTH!J: CO CITHHOM 1/2, Ha3BaJI ee aHaiTOJieM H npe.n;-
• • - • ' ' ' ~ • • • ~ ' • - -,-. • : ' ~ \ > - ~ -. J,, ' ' _- , 

JIO)I(HJI ee· <PnanqecKoe 'l'OJIKOBarme. ,ll;a.ITee c yqacTneM A.M. Ilepeno-
~ ; • ~ • • ' < • •' - ; _, ' ; ; : ! ,; . - ' 

MOBa, HMH 6hlJIH C)J;eJiaHhl OIJ:eHKH BeJIH'IHHhl-_aHaiTOJI.H_B CJia6biX.B3aHMO-- .- ~' '-' '- . ; :- ' ' ; . -. ,•. ' . . : . -~- .. 

.n;efiCTBH.HX _ n JKa3aHhi B03MO)I(Hhle . Bhl3hlBaeMhle HM a<P<PeKThl .. CnycT.H 
' . ' ' . 

15 JieT B paMKax paapa6aTbiBaiOIIJ:efiC.H B TO BpeM.H, CTali)J;apTHOfi MO)J;aiTH 

(CM) 6hlJIH C)J;eJiaHhl nepBbie ITOllbiTKH B¥'IHCJIHTb .n;annyro xapaKTepn-
, ~ ' ''' ' . . .. -. ' . ,_ ·' 

CTHKY )J;JUI JienTOHOB. n KBapKOB. PeayJihTaThl_ OKaaaJIHCb. HeO,D;H03Ha'I-

HhlMH, H BCTaJI BOllpOC 0 nepeHOpMnpyeMOCTH H Ha6mo.n;aeMOCTH .n;annofi 
. ~ . ' " 

xapaKTepncTnKH B paMKax CMt, HecKOJibKo.paHee, B pa6oTax B.M. ,llj6o-. . . . . . 

BHKa n A.A •. lleiiTKoBa, 6hui OKOH'IaTe.rrbHo Bhl.HCHeH cTaTyc. TpeTbero ce

MeficTBa MYJibTHITOJibHbiX MOMeHTO~, nepBhltt 'IJieH KOTOpor? 6hlJI Ha3BaH 

TOpOH,D;HhlM .n;nnoJibHhlM MOMeHToM . BhlJio noKaaaao, . "'TO Topon.n;Hhlfi 
; ,_ 0 ---. ·- ' , • 

)J;HITOJibHhlfi MOMeHT .HBJI.HeTC.H 6oJiee "<PIDK<I!rott" xapaKTepHCTHKOfi, 'IeM 
~ ' . . . . - -' ' "' -· 

aaanoJib. HMeHHO OH, no BceM era· cBoficTBaM,. cooTBeTCTByeT TOMY npo-
.__ .· . . . . . ', . . ~ "' ~ 

-CTOMy KnaccriecKoM}r aHaJIOry- liTO"!e"'Ho~' Topoll-.n;aJibHOMJ coJieHOH,D;y, 

KOTophlfi JKMhlBaJIC.H B Ha'Iane )J;JI.H aaanoJI.H. B paMKax MJJibTHIIOJibHoro 
- ~. . 

no.n;xo.n;~ aaanoJib, B006IIJ:e roBop.H,_ 'oKaaanc.H cocTaBHofi BeJIH"'HHott: paa-

Gtn,t.i:.;,;:&::1~B t;~:tkTJt' l 
M~!rtitU litCJI~l~illiltltl 

6WSJl .. tOTEKA 
•--'•. ~-



HOCTbiO nepBOtt npOH3BO~Oit no BpeMeHH OT ::meKTPH"<IeCKOrO .I(B:nOJibHOrO 

MOMeHTa (aJieMeHTa JIHHeitHOrO TOKa) H TOpOH,Ll;HOrO ,D;HIIOJibHOrO MOMeHTa, 

sa.n;annhlX B o~o:tt TO"'!Ke H opneHTHpOBannhlX no o~ott ocn .. BCJie,n;cTBne 

aToro aHarroJib He M02KeT xapaKrepnsoBaTb rrpon;ecc npeBpam:emrn TH2Ke

JIOtt "<IacTHD;bi · B JierKyro c ncrrycKaHHeM <f>oToHa. BMecTe c TeM, TopoH,LJ;

Hhlit ,n;HIIOJII:; H aHanOJib COBna,D;aiDT B ~e<f>H3H"'leCKOit TO"'!Ke ,D;JIH npon;ecca 
• . . ' . . J .• 

H3JIY'IeHHH1 KOr,n;a MacChl Ha"'!aJibHOit H KOHe"'IHOit "<IaCTHIJ;bi paBHbi .n;pyr 

.n;p)rry. IIocJie~ee nopo)K,Il;aeT 6oJinmyro nyTaHHey B JIHTepaType. ITo ns

JI02KennhlM Bbime IIpH"'IHHaM TpeTbH ,D;HIIOJibHaH XapaKTepHCTHKa B :OlJieK

TpOMarHHTIIOM TOKe 6y)l;eT HasnmaTI>CH ±oJ!b:Ko T~poH,LJ;murl ,n;HIIOJII>HI>IM . . 

MOMeHTOM. 
fO 

B paM:Kax CM cnTyan;lur c Bhl-.ffi~eHHeM TOpOH,LJ;Horo .n;mh:mnHOro Mo-

MeHTa aJieMt'mTapiwro ¢epMnoHa ocTa.Bamic~ He.Hcli:o:tt .n;o 1992 ro.n;a, .n;o 

Toro, KaK 6hlJIH B~IHBJieHbi Bee pacxo.n;nM:ocTH n neTJieBbiX .n;:llarpaMMax n 
. . ' . . 

KJiaccn<f>nD;HpOBaHhl cnoco6ni nx ycTpaHeHHH. IIoaToMy cpasy 2Ke BCTaJI 

Boupoc o Bbl"'IHCJieHHH sTott xapaKTepncTnKH B paM:K~' CM .n;JIH HeitTPimo 

n ee poJIH B pasmr<!Hhlx npon;ecca.X. MHTepec K ,n;aHHo:tt rrpo6JieMe 6hlJI 

TaK2Ke BbisBaH <f>aKTOM, ycTaHbBJieHHhlM BnepBbie A. B. 0KyneM n M. 10. 

Ko6sape:EihlM :B 1972 ro.n;y: ecJIH HeitTpnHo - MaitopaHoBcKaH "<IacTnn;a, TO 

ee e.I(B:HCTBeHHOit 3JieKTpOMarHH~HOit xapaKTepHCTHKOit HBJIJieTCH TOpOH,Ll;

Hbiit .I(B:nOJibHhlit MOMeliT. Ilos~ee 6hlJIO SaMe"'!eH01 "'ITO MaitOpaHOBCKHe 

qacTHIJ;hl c JII06hlM cnrmoM MoryT o6Jia,n;aTb MOMeiiTaMH TOJihKO TopoH.n;

. HOrO MYJibTHnOJibHOrO CeMeitCTBa, a HHTepec K MaitopaHOBCKHM "tJaCTHD;aM 

B03pOC B CBH3H C pa3BHTHeM TeOpHH cyrrepCHMMeTplm. 

06IIJ;Hit BH,Ll; B3aHMO,D;ettCTBHH .I(B:paKOBCKOrO HeitTpHHO C BHeillHHM 3JieK

Tpo'MarliHTHhlM noJieM Bhlpa2KaeTCH B HepeJIHTHBHCTCKOM rrpe,n;eJie CJie.n;y

IOIIJ;HM o6pa3oM: 

1lfn~ac ex: -p. (u ·B) -.d (u ·E)- 7 (u ·rot B), 

-•'.; ,· .. 2v 

,,. 

•: 

r.n;e B n E rrpe,n;cTaBJIHIOT co6o:tt MarHHTHyroHaJieKTpH"'IeCKJIO HarrpH2KeH

HOCTH 3JieKTpOMarHHTHOrO nOJIHj J.t, d H 7 - npoeKD;HH Ha HaiipaBJieHHe 

cnrma aHOMaJibHOrO MarHHTHOrO, 3JieKTpH"'IeCKOrO H TOpO~OrO .I(B:nOJib-

HhlX MOMeHTOB. IIpnBe,n;eM TaK2Ke .n;JIH cpaBHeHHH KOBapnaHTHhle aHa.:. 

noJibHyro n MYJibTHnOJibHyro na~aMeTpH3an;HH aJieKTpoMarHHTHoro TOKa 

"<IaCTHIJ;hl CO cn~IHOM 1/2. IlpH pa3HhlX "'leTHOCT~ Ha"'laJibHOr~ H KOHe"tJHOrD 

COCTOHHHH B3aHMO,D;eitCTBHe TOKa C 3JieKTpOMarHHTHhlM nOJieM. BhlrJIH,n;HT 

e npH aHaiiOJibHOit napaMeTPH3aD;HH KaK · 

1lint eA(q2, mi, m~)'lj;2 (x) (q2')'~- qq~]/5'1/JI(x)A~(x) 
. 2 2 2 - . ( 8F~v(x) . 

====? eA(q , m1, m2)'1/J2 (xh~/5'1/JI x)-· 

====? eA(q2, mi, m~)'I/J2(xh~/5'1/JI(x)J:xt, 

• npn MYJI~THIIOJibHOit napaMeTpnsan;HH KaK 

1lint = ieT(q2 1 mi,m~)'ljJ2(x)e~vApPvqA')'p'I/JI(x)A~(x) 
= eT(q2, mi,·m~)'I/J2 (x) {D.mcr~~qv + (q2')'~- qq~]} /5'1/JI(x)A~(x) 

. tf=O A r·c 2 2 2)·'· ( ) . ·'· ( )FIJ.V( ) ~ e1..1m q ,m1,m2 '1'2 x cr~v/5'1'1 x x, 

r,n;e 'lj;1(x), 'I/J2(x) - BOJIHOBhle <f>YHKIJ;HH <f>epMHOHOB B CB060,n;HhlX COCTOK

HHHX, A(q2 ,mi,m~)' n T(q2,mi,m~)....:: aHano.JibHhl:tt n Topon~hlit ¢opM

<f>aKTOphl, A!'(x) - 4- BeKTO~noTeHD;Ha.i:r' n F~'v(x) ~ TeHsop aJieKTpoMar

HHTHoro nomL ,n;roK:e caMoe o6m:ee cpaBHeHne ,n;Byx raMHJibTO~aHOB cpasy 

rrosBOJIHIOT ycTaHOBHTb HecKOJibKO <f>aKToB: 

1. HMeeTCH COBna,n;eHHe Me)K,D;y rrapaMeTpH3an;HHMH IIpH ffii = m2, "'ITO 

y2Ke OTMe"'!aJIOCb Bhliiiej 

2. aHanOJibHblit TOK He M02KeT 6b!Tb OTBeTCTBeH sa H3JIY'IeHHe HH'npH 

KaKHX 3Ha"<IeHHHX napaM~OB BepmHHHOit <f>YHKIJ;HH q2
, mi, m~ H 

BsanMo,n;e:ttcTBYeT Jmmb JIOKaJibHO · c BHeiiiHHM TOKOMj . 
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3. TOJ?OH,D;Hhlfi TOK MO)KeT B3a:HMO.n;eficTBOBaTb c BHemmiM ::meKipo:Mar7 

. HHTHhlM ITOJieM H MO)KeT H3JI)"'aTh; 

4. BepOHTHOCTb H3JI)"'eH:HH TOpOH)J;HhiM )J;HITOJieM Ha )];Be CTeneHH ITO 

"~aCTOT~ ll~pexo.n;a" flm := Tnt - m2 Bhlme, ~eM BepOHTHOCTh H3-

JI)"'eH:HH 3a c~eT onepaTopa aJieKTpn~ecKoro .n;HITOJibHOro MOMeHTa 

U f.Wq,/'/5· 0)J;Ha:KO TIJ?H pacna,n;e}'H)KeJIOfi. ~aCT~ B JierKyro 9TH 

BepoaTHOCTH MoryT .n;aBaTh cpaBHHMhlfi BKJia.n;, ~To ~acTo He y~n

ThiBaeTca npn pac~eTax upon;eccoB · v2 ~ vi + 'Y. 

XOTH 06III;IIe COOTHOilleHIIH Me)K)l;y aHalrOJihHbiM H TOJ?OII)J;HhlM <f>opM

<f>aKTOpaMH 6hiJIH Hatt,n;eHbi ern;e B 1974 r. MHOrHe ,n;eTaJIH He 6biJIH npopa-. . .. . ~ 

60TaHbi. 8TOT TeXHH~eCKH:fi npo6eJI 6biJI BOCITOJIHeH HaMH B He)J;aBHHX pa-

6oTax. Bh~HCJieHHeTopon)J;Horo <f>opM-<f>aKTopa HefiTpHHO H H3y~eHHe ero 

CBOfiCTB - ocHOBHOfi pe3yJibTaT .n;amio:tt .n;HccepTan;IIonno:tt pa6oThr. CJie.n;y

IOIII;IIM illarOM CTaJIO H3y~eHIIe pa3JI~HhiX a<f><f>eKTOB, Bbi3hiBaeMbiX TOpO

II)J;HhiM )J;HITOJibHhlM MOMeHTOM HefiTJ?HHO. 06JiacThiO ITJ?HMeHeH:HH CTaJIII 

BOITpOChi 0 BKJia.n;e TOJ?OH)J;Horo )l;~OJihHOrO MOMeHTa BiienTpUHHhre OCII;HJI

JIHII;HII, ce~eH:HH pacceaHHa He:ttTpiiHO ua aJieKTpoHax u ·6onee rrepcrreKTIIB

Hhre a<f><f>eKThi B pa3JI~HhiX cpe.n;ax, HanpnMep, Bh~HCJieHHe nepexo.n;Horo 

H3Jiy'IeHHH HefiTpHHO, Bhl3BaHHOfO ero TOJ?OH,D;HhlM )J;HITOJihHbiM MOMeHTOM 

Ha rpaHHII;e pa3.n;eJia .n;Byx cpe.n;. BaKyyMHhle a<f><f>eKTb!, KaK H cJie,n;oBaJIO 

O)KH)l;aTh, OKa3aJIHCh He60JihillHMH H. TJ?Y)J;HO )J;OCTYITHhiMH )J;JIH 3KCnepH- . 
c " f ' ' > < •• • - •" ' 

MeHTaTOJ?OB. 

Oi\IIaKo ecJIH IIefiTpHIIO OKa:)KYTCH Ma:ttopaHOBCKHMH ~acTHII;aMH, ~To 

He llpOTHBope~T )J;aHHbiM COBpeMeHHhlX 3KCIIepnMeHTOB H BhiBO.i:I;aM Teope

TH~eCKHX HCCJie.n;oBaHH:tt, To )J;aJihHefimee H3)"'elrn:e llx: CBOfiCTB MO)KeT npo

HCXO.n;HTh .n;ByMa nyTaMH: JIH6o fiYTeM YBeJIH~eH:HH/yMeiihmenna 3Heprnn 

rry<!KOB HefiTJ?HHO, JIH60 3a C~eT ITOHCKa a<f><f>eKTIIBIIOrO ycHJieHIIH .3JieK

TJ?OMarHHTHbiX B3aHMo.n;e:ttcTBHfi IIefiTpimo ·.B. cpe.n;ax c BhlcoKo:tt · IIJIOTIIo-

4 

CTbiO · JIOKaJihHhiX MarHHTHhiX BHXpeBhiX ITOJiefi • 

ll;eJih pa6oThi. 

B~ncJieHHe TopoH,D;Horo )J;HITOJibHOro MOMeHTa .n;HpaKOBCKoro H Mafiopa

HOBCKoro HefiTpHHO B · paMKax CTaH.n;aJ>THOfi MO)J;eJIH; H3)"'eHHe . BJIH~HH 

TOJ?OH)J;HOrO )J;HITOJihHOrO MOMeHTa Ha OCII;HJIJIHII;HH HefiTJ>HHO, BKJia,n;a TO-

_.--
pOH)J;HOrO )J;HITOJihHOrO MOMeHTa B ce~eHHe pacceaHHH HefiTpHHO Ha 9JieK-

. . 
TpoHax II n HHTeHCIIBHOCTh riepexo.n;Horo H3JIY~emia :iie:ttTp:mi:o Ha rpaHHn;e 

pa3.n;eJia .n;BYX cpe.n;: · • 

Hay'IHaH HOBH3Ha. 

fipoBe)J;eHO o6rn;ero BII)J;a Bbi~Il(:JleHHe TOpOII)J;HOrO )J;HITOJihHOrO MOMeHTa 
. ··- . 

B npe,n;ITOJIO)KeHIIH CMeiiiiiBaHHH HefiTpiiHO llJ?II ITJ?OII3BOJihHhiX Maccax.Hafi-

.n;eHhl TOJ?OH)J;Hble <f>opM-<f>axTOJ?hi Tpex HefiTpHHO,_ Ve, v,., Vn )J;JIH illHJ?OKOrO 

cne:K'Tpa nepe.n;annhiX nMnyJibc~:m; 0 :::; q2 f2m'tv ·:::; 10-
2

• 

fiOJI)"'eHhi COOTBeTCTBYJOIII;IIe BbipaiK.eHIIH )J;JIH TOpOH,D;HOrO )J;HITOJih

HOrO MOMeHTa 6e3Maccomillc HefiTpnno, H c.n;eJiaHo o6o6rn;eHIIe Ha cJiy~a:tt 

.n;HpaKoBcKoro HefiTpiiHO. Mo)KHO roBopHTh. o6 yHHBepcaJihHOCTII Topo

II)J;Horo )J;HITOJihHOrO MOMeHTa HefiTpHIIO, T. K. 011 He HC~e3aeT C MaCCOfi 

HefiTpHHO H CJia6o 3aBHCIIT OT ee BeJIII~IIIIhl. 

Bhi~IICJieH BKJia.n; Topoll)J;Horo )J;HITOJihiioro MOMEmTa B ce~mme paccea-. . . ' 

HHH IIefiTpHHO Ha 3JieKTJ?OIIax. 

PaccMoTpeH ~onpoc ~ BKJia.n;e Topon.n;rwro .n;nnoJihiioro MOMeiiTa B IIe:tt

Tpiinnhle OCII;HJIJIHII;UH H npe,n;JIO)KeH MbiCJieHHhlfi 3KCIIepHMeiiT 110 o6napy

)KeHHIO reoMeTpH~eCKOrO pe30IIaHCa B HefiTpHIIIIhiX OCIJ;HJIJIHII;HHX. 

IIon)"'eHhl on;eHKH nepexo)J;Horo H3JIY~eHHa IIefiTpnno IIa rpaiinn;e pa3-. . . 

)J;eJia .n;Byx cpe.n; 3a C~eT ero TOJ?OII)J;HOrO )J;HITOJibiiOrO MOMeiiTa. 

OcHoBHhle 3am;Hm;aeMhle noJio:>KeHH.H. 
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IIo~eHbr 

• o6m;ee BbipaJKemm .IVUI Be.Jm'lHHhl Toponro~oro rornoJibHoro MOMeH_Ta 

Ma:ttopaiiOBCKOrO He:ttTpHH01 Tv= eT(O): 

../2GF[ 2 ( mrv) ] 1i(D) ~ -
12 2 L IKtil 1+ In -

4 2 
.-Pi , 

1f l=e,p,T fflt 

r.n;e ·I{ - noJIHpH3atilloHHbi:tt BKJia.g; 

• Bhlpa)Kerme .IVUI aHeprHH nepexoro~oro H3Jiy'leHIDI He:ttTpHHO 3a c'leT 

HaJIH'IHH y Hero TOpOHroJOrO .D;HllOJibHOrO MOMeHTa: 

r.n;e 

~s 
d(}dw 

= T2(0)w6sin(}(R2- R2) 
8tr2 . 1 2 

x sm + +--- +--{2 . 2 (} ( 1 nwcos(}) EvE.2., 
1 

m~} 
. ' '' ·' ·. P2z ·' ' PP2~ · ·. 'PP2z 1 

1- n~ 1 · 
I -----:-~--~-c--

ni P ._ P2z._ niw cos(}'· 
·~-

S = ' foE~-mv dw fo9m&x d~! ; 
• · Bbipa)KeHHH · BKJia,n;a TOpOII,D;HOrO .D;HllOJibHOrO • MOMeHTa B pacCeHHHe 

He:ttTpHHo Ha aJieKTpoHax 

olor 8o:2 mefi(Ev/me) 
O'SM = tr2 ' · Ev 

ala~: o:meh(Ev/m~) 
O'SM = ·1r 'Ev 

., 

• npone,D;eHo o6cy)K)J;erme nonpoca o BKJia.n;e iopoii,D;Horo rornoJibHoro 

MOMeHTa B OCII;HJIJIHJUIH He:ttTpHHO. 

IlpaKTHqeCKCUI II;CHHOCTb pa60Thl. · 

llo.Jiy'!e:a:Hhle pe3yJibTaThl C03.D;aiOT 6Mnc .IVUI .D;aJibHe:ttmer~ ~3)nr~HIDI 
CBOitCTB TOpOHroJOrO ,$fnOJibHOrO MOMeHTa He:ttTpHHO B cpe.D;aX C 60JibllmMH 

HeO,D;HOpOroJbiMH MarHHTHbiMH llOJIHMH: aKTHBHbiX raJiaKTH'leCKHX ·. H.D;pax 

6 

"~·· ~ ' 

I 
/ 
! 

l 

~ 

H npH H3J'leHHH nonpoca o6 anoJIIOJUIH. He:ttTpHHo B ·pme:tt Bcenenno:tt · :H 
T. _.n;., a TaK)Ke .LVIH nocTaiiOBKH peaJibHoro aKcnepHMeHTa no era o6Hapy

)KeHHIO . 

IJy6JIHKaiJ;HH. 

IIo. MaTepnanaM .n;nccepTaJUIH ony6JIHKoBaiiO 11 · pa6oT. 

Arrpo6a:u;m1 pa6oThl. 

Pe3yJibTaThl, npe.ri;cTanJieHHbie n HacToHl'II;e:tt .n;HccepTaJUIH, .n;o:K.rra,n;biBaJIHCb 

Ha ceMHHapax na6opaTopH:tt TeopeTH'lecKo:tt <jJH3~n H · H,D;epHbiX npo6neM 

OlUIH, Jia6opaTop:ini TeopeTH'lec:Ko:tt <l>n3HKH I1pKyTCKOrd rocy.ri;apcT~eH

Horo ·y rmnepcHTeTa, Ha MeWiia:Po.n;Hbrx :KoH:<jJepeli~U~mc "New physics be: 

yond the standard model arid rieuf~ino physics;', NANP'9T(,[Jj6H:a1997);: 

"XXVIII International· Conference ori High Energy Physics"; ICHEP'96 

(Bapmana 1996). 

BBe-

.n;eHIDI, TP~ r.ri:an, 3aKJIIO:.IeHHH H nHTH npHJIO)Ke:HH:tt: 0Ha co.n;e}:))KHT 28 

pHCYHKOB, 7 Ta6JIHII; H CnHCOK JIHTepaTyphl, BKJIIO'larom;H:tt '125<cchl.JIKH: 

06~:tt o61.e:M ~HccepTan;im cocTaBJIHeT •149 'cTpimJn;. 

B TJiaBe 1 {Bne.n;enHe) .n;aeTcH KpaTiill:tt aKcKypc n HcTopHIO OTKphl
t· 

THH He:ttTpHHO. 

B rJiaBe 2 (Teopit:.H HeihpHHO) ' paccMaTPHl~laiOTCH pa3JIH'IHhle ac

neKTbi <jJH3HKH He:ttTpHHO .. 06Cy)K,ll;aiOTCH BOnpOCbi · 0 npHpO)J;e HettTpHHO. 

H ee Macca.X, .n;aeTCH n:Be.n;e:B::He B <fJopMaJIH3M H:e:ttTPHHHbiX ociw.rrJIHJU~:tt (n' 

naKyyMe H nem;ecine), o6cy)K)l;aroTCH aneKTpoMarmrTHhle c.Bo:ttcTBa He:tt- · 

TpHHo. B 3aKJIIO'leHHH .n;anno:tt rnanbl' .n;aeTcH· 663op illHpOKoro cneKTpa 

aKcnepHMeHTaJibHbiX ,D;aiiHbiX, B TOM 'IHCJie o6cy)K)l;aroTcH' aKcnepHMeHThl 

no llpHMOMy H3J'lermro He:ttTpHHHbiX Mace, noHcey Hap)rmermH n€mTonnoro 
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-qnCJia H :3KCnepnMenThl no nOHCKY neil:TpiDIHhlX OCWffiJIHD;lltt~ . C OCBem;e

HHeM Tex :3KCnepHMenTa.JThHhlX pa60T, B KOTOpbiX np1IHHJI )"'aCTIIe aBTOp. 

B rnaBe 3 (TopOH,IJ;Hblii MOMeHT HeiiTpHHO) o6cy)K)J;aeTCH HCTQ

pRH OTKPbiTHH TOpOII.n;HOrO ,IJ;HnOJibnOrO MOMenTa, era OTJIWIRH H CXO,D;-
. ; . . . 

CTBO C ananoJieM. 3aTeM llpiiBe,n;ena CXeMa B~IICJienRH TOpOH.n;IIOrQ ,D;II-

noJibnOrO MOMenTa Mail:OpaHOBCKOrO neil:TpHnO B npe,n;nOJIO)l(enHH nonnoro 
-~ 

cMemHBaHRH n Koneqnon Macchi nettTpiino. Pe3yJibTaThi pacqeTOB o6o6-
(.. ' 

m;enhi na CJIY'lail: 6e3MaccoBbiX n .n;npaKOBCKHX nettTpnno. B 3aKmoqermn 

,n;annott rJiaBhi paccMaTpHBaeTCH BOllpOC 0 pa3MepnOCTII H . :3KCnep1IMen

TaJibnOM o6napy)l(eHHH ,IJ;HnOJibHhlX MOMenTOB. neil:TpiinO. 

B rnaBe 4 (TopOH,IJ;Hblii ,IJ;HllOJibHblit MOMeHT JleitTpHHO 

H _ ero cPH3H'leCKHe npHJIO)J{eHHH) nOJIHOCTbiO nOCBHm;ena BOnpocy 0 '' .. - ~ .. 

. ¢1I31I'!eCKHX. npHJIO)l(eHJIHX TOpon,n;noro ,D;HllOJibnOrO MOMenTa nettTpiinO. 

PaccMaTpnBaiOTC.a Tpii 3a,n;aqn: BKna.n; Topon.n;Horo · ,IJ;HnoJibnoro MOMenTa 

B ceqeniie pacce.arm.a nettTpHHo na aneKTponax; nepexo.n;noe II3Jiyqerme 

nettTpiinO, Bhi3Bannoe era TOpOH.n;HbiM ,IJ;HnOJibHhlM MOMenTOM, na rpaniiiJ;e 
. . . ' 

pa3,D;eJia .n;Byx cpe,n;, H BKJia,D; TOpOII.n;IIOrO ,IJ;HnOJibnOrO MOMeHTa B Heil:Tp1In-

Hble OCIJ;HJIJIHIJ;HH. 

B 3aKJIIO'leHHH c¢opMyJIHpOBaHhi ocnoBHbie pe3yJibTaThi pa6oTbi. . - . . 

B nHTH npHJIO)KeHHHX BhlHecenhi TexHWieCKIIe Bonpochi: P8.3JIHqne 

ananonbnon II MYJibTHITOJibnott napaMeTpH3aiJ;HH ( cpaBneniie aHanon.a. n 

TOpOII.n;HOrO ,D;HllOJibnOrO MOMenTa) j na6op npaBIIJI <l>ettllMaHa ,D;JIH Matt-

OpanOBCKHX neil:TpHHO ~ npe,n;nOJIO)l(enHH CMemHBann.a MacCHBnbiX nett

TpHnOj BhiqJICJieHHe ,IJ;HCnepCHOnHhlX HHTerpaJIOB, .HBnbie Bhipa)l(eniiH BKJia

,D;OB pa3JIHqnbiX ,D;IIarpaMM B MHHMyiO H peaJibnyiO qaCTb TOpOH.n;IIOrO ,IJ;H-

. ··no.ribH:oro-=~!oM:eH:m·:HettTi.iiino, a TaiOKe o6cy)K)J;erme:::Bonpoca o6. aneK:-.::: 

TpOMarnHTnOM TOKe Mail:opaHOBCKOrO neil:TpHHO. 

·0CHOBHbie pe3yJibTaThl pa60Tbl. 
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• B paMKax CTaH,n;apTnott MO,D;eJIH nonyqeH: o.n;noneTJJ:eBott 

BKJI~ B BeJIWIIDIY TOpOII.n;IIOrO ,D;HllOJibHOrO MOMenTa MattopaHOB

CKOrO neil:TpiinO ,n;JIH I[POII3BOJibnOil: MacChi nettTpmiO B npe,n;noJio-. 

)l(enHH noJIHoro CMenrnBarm.a. Bhi.ffiCJieHH.a ;rpoBo~cb c p:oMo

ID;biO ,IJ;Hc'Uepciionnoro MeTo,n;a. · IIon)"'enbi Mnii~hie qacTII p~.rrri
nbrx BKJia,n;oB B TopOII.n;Hhltt .n;nnon.bnbltt MOMenT II no :Hm.f: BoccT"ano

Bnena peanbna.a qacTb Topon.n;noro ¢opM-¢aKTopa nettTpnno B mii

poKOM ,IJ;HaiTa30ne nepe,n;aHHbiX IIMnyJibCOB 0 S q2 j2in'fv ·:; 10-'-2. Jf3 . 
aToro pe3ynbTaTa nonyqenhi Bbipa)l(enn.a .nn.a Topon.n;Horo ,IJ;HnoJib-

noro MOMenTa 6e3MaCCOBhlX II ,D;IIpaKOBCKHX neil:TplmO. 

• IIo,n;cqiiTaH BKJia,n; Topon.n;noro ,D;IInOJibnoro MOMenTa B · ceqeniie pac

ce.ann.a nettTpiiHO na aneKTponax II Bbiqiicneno ,n;II¢¢epeniJ;Hanhnoe 

ceqeniie no K~eTIIqecKott. aneprHH aneKTpona oT,n;aqii. 

• IIpoBe,n;en aHaJIH3 BKJia,n;a TopoH,D;noro ·,IJ;HnoJibnoro MoMenTa nett

Tpnno B Heil:Tpiiniible .· OCIJ;HJIJIHIJ;HH . H npe,D;JIO)l(eHa nOCTaHOB,Ka :3KC

nepiiMeHTa no npoBepKe reoMeTpiiqecKoro pe3onanca B nettTpiiHHhiX 

OCD;IIJ!JIHIJ;HHX. 

• BbJqiiCJieno nepexo.n;noe n3nyqe1me nettTpmw, Bbi3Bannoe era Topo

II.n;HbiM ,D;HITOJibHhiM MOMenToM, na rpanHIJ;e pa3,n;ena ,n;Byx cpe.n;. ITo-
" ' . . , ., -- . ' . ·'-

ny~enbl ,IJ;H¢¢epenn;IIa.JThHbie pacnpe.n;enerm.a no yrnaM H aneprHH 
~ > ' '1. • " ' 

¢oTOHa ,D;JIH noJinott. :3HeprHH H3JiyqeHH.H Heil:TpHnO. 
' .', ' . ' •' \ . ' ' 
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