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1. BBE,llEHl<1E 

Hillo16oIlee oOllllo1e Bblpa>KeHVlR Ailfl BeKTOpHOI1 Va Vl axcaans ao
BeKTopHoH Aa KOMnOHeHT aAPOHHoro cnaeor-o TOKa, AonyCKaeMble 
peIlflTMBIo1CTCKOH Io1HBaplo1aHTHocTb~ TeopMIo1, MoryT 6~Tb 3anlo1caH~ 

B BIo1Ae 

Va = u(Pr)(F1 Ya + F2aci/3Q/3+ iFsqa]u(p t ) , 

A = ii(P r ) I - FA Ya - FT a a{3 q (3 - iF p.q a) y 5 u ( PI) • 
III 

a 

WeCTb $oPM$aKTopoB, COAep>Kallllo1X BC~ VlH$opMa~lo1~ 0 nOilYIlen
TOHHblX npoueccax I {3 -pacnan , M~OHHbIH saxaa r , npoueccu pac
ceflHlo1fl HeHTplo1Ho 101 T.A.I flBIlfl~TCR '$YHKll~RMIo1 KBa~paTa nepeAaH
Horo 4 -Io1MnYIlbca q2a = (p1 - P~ )2: Fic = Fx(qa), r ne X = 
= 1, 2, S, A, P, T IAIlR Alo1paKOBCKoro, nayIllo1eBcKoro, CKaIlRpHo
ro, aKClo1aI1bHO-BeKTopHoro, nceBAOCKaIlRpHoro 101 TeH30pHoro $OpM
$aKTopoB/. Baa:1H6epr 1 1/ Kilacclo1$Vl'lllo1poBaIl cIla6ble 3apRllIeHHbie TOKIo1 
11/ no Io1X TpaHc$opMa4lo1oHHbiM CBOHCTBaM OTHOCVlTeI1bHO oneparopa 
0-4eTHocTIo1. TOKIo1 nepBoro pOAa ITnP/, AOMIo1HVlpY~lIllo1e B cIla60M 
83a101MoAea:1cTBIo1Io1 101 ABIlR~lIllo1eCR 6a3lo1COM cTaHAapTHoa:1 MOAeIlIo1, BeAyT 
ce6R nplo1 0-npeo6pa30BaHIo1Io1 CIleAY~lIlIo1M o6pa30M: 

OA10-1 =_A1•OV~ 0 - 1 
= + V~ 101 a a 

TOKIo1 aroporo pona ITBPI BeAyT ce6R npor aaononoxuua 06pa30M 
npu 0-npeo6pa30BaHMIo1: 

OV II 0 - 1 = _ VII a a 

B COOTBeTCTBIo1M 
F ,OTHOCRTCR p 

101 GAIl a 

C 3Toa:1 
K rnr 1-1 

0- 1 = All+ a • 

KilaCCIo1$Io1Ka4 MeH $OPM$aKTOp~ F 1 ' F 2 ' FA ' 
$opM$aKTopbl FS ' F T - K TBP. 

Henaauee Ha6Il~AeHVle HOBblX xauanoa pacnana T -nenroaa 
T .... (urrvr 121 Vl; , .... T/rT v / 3 1 YCI-1IlI-1IlO BHI-1MaHl-1e K npO~IleMe 
TBP. TeopeTVl4ecKIo1a:1 auanua 3Tlo1X npoueccoa 6blIl cnena« B 4 /. 

,llo HaCTORlIlero BpeMeHI-1 B OCHOBHOM I-1CCIleAoBaIlVlCb 3$$eKT~, o6yc
I10BIleHHble $opM$aKTopoM F T ICM., Hanpl-1Mep ,l51 I, onaaxo nocne 
nORBIleHIo1R nepB~x YKa3aHI-1a:1 0 npRMOM Ha6Il~AeHVlI-1 T/-Me30HOB, 
06pa3Y~VlXCR B np04ecce pacnaAa T-IlenTOHa /3, 6 1 ,VlAYlllero 

f)blr. •. .,". J:J}~ ii tiHcrntYY 1 
'" .. ,I 'r. r:\ 1'Il ,__ 'tn., ., ,,;1...\ ~."c .,.e lXOlla~tl , 1 



6narOAapR KOMnOHeHTe TBP B BeKTopHOM TOKe, menaTenbHO ~3Y4~Tb 
3epepeKTbl, ~HAYllvrpoBaHHble CKanflpHblM epopMepa KTOPOM Fs . Crienye r 
nOA4epKHyTb, 4TO T04Hoe coxpaHeH~e BeKTopHoro TOKa B COOTBeT
CTB~~ C r~nOTe30~ CBT np~BOA~T K paBeHcTBy Hyn~ CKanRpHoro 
epopM<!>aKTopa TBP: Fs == o. nepeAaHHbl~ ~Mnynbc a moouecce fl-

3aXBaTa flBnfleTCfI 60nbW~M no cpaBHeH~~ C nepeAaHH~M ~MnynbcoM 

B ~pOllecce ~-pacnaAa. no 3TO~ np~4~He Ha6n~AeH~e 3epepeKTOB 
TBP B peaKIl~~ 3aXBaTa M~OHOB npeACTaBnfleTCfI 60nee npeAn04T~
TenbHblM 17 ,81 , XOTfI ~ B npoueccax ~-pacnaAa flAep r arose MomHo 
Ha6n~AaTb 4~CTble 3epepeKTbi (9,101 ,o6ycnOBneHHble TBP. 

VlMeeTCfI ellle OAHa BamHafl npofinesia B ep~3~Ke cnafeix B3a~MO
Ae~CTB~~ - Macca nOKOfl y He~Tp~HO laHT~He~Tp~HoI pa3n~4H~x 
T~nOB/lll • Anfl 3Kcnep~MeHTanbHoto onpeAeneH~fI Macc~ nOKOfl . 
He~Tp~HO laHT~He~Tp~Hol ~cnonb3Y~TCfI pa3n~4H~e MeTOA~ ICM. , 
Hanp~Mep, III -131 /: Vl3 H~X B nocnenaue r onu Ha~60nee aKTHBHo 
Hcnonb3yeTcfI MeTOA, OCHOBaHH~~ Ha H3Y4eH~H BepXHe~.rpaHHI.l~ 

~-cneKTpa TP~THfI C llenb~ onpeAeneH~fI Macc~ 3neKTpOHHoro aHTH-
He~TpHHO I mv oS 29 3B 1141 I. Vl3 KanopHMeTpH4ecK~x ~3MepeHH~ 

a 163 1151
6anaHca 3Hepr~H B Ho YCTaHOBneH BepXHHH

v 

npenen Ha 
Maccy nOKOfl 3neKTpOHHoro He~Tp~Ho mv < 550 3B. BepxH~~ npe

e 
Aen Ha Maccy M~oHHoro.He~Tp~Ho rnv nonY4eH Ha OCHOBe aHan~3a 

pacnana 11 -Me30HOB I rn v < 500 K~BI 1181 . BepxHH~ npene n Ha 
fl 

Maccy nOKOfl T-He~TpHHo Im v < 84 M3BI YCTaHOB~eH MeTOAoM epH-
T 

THpOBaHHfI HeAoCTa~lll~X Macc, YHOC~MbIX He~TpHHo B 'r pexny-reaux 
pacnanax r -nerrroua 117/ • Cepua pa60T 17,18 - 221 nocaauieua 
nOHcKy HOB~X nYTe~ nOnY4eH~fI HHepopMall~H 0 Maccax 3neKTpOH
HblX 118 - 201 ~ M~OHHbIX 17,2.1 , 221 He~Tp~HO I aHT~He~Tp~Hol. Han p~_ 
Mep, CTeneHb npoAonbHO~ nonflpH3a4~H 3neKTpoHoB In03~lpoHOB/, 

06pa3Y~ut~xcfl B ~-pacnaAe flAep c Y4eTOM KOHe4Ho~ MaGC~ aHTH
He~TpHHo IHe~TpHHol, ~MeeT BHA 1181 : 

rn m -1 p - + 2 K f3 [C 1(1 + K 2) + C 2 ( 1 _ K 2 ) -~-] •e + e	 EeE v 

3Aecb C i Ii = 1, 21 - epYHKIlHH, 3aBHcflU{~e OT flAepHblX epOPM
epaKTppoB, ~MnynbcOB 3neKTpoHa ~ aHT~He~Tp~Ho ~ yrna MemAY HH
M~; napaMeTp K - OTHoweH~e aKcHanbHo-BeKTopHo~'H BeKTopHoM 
aMnnHTYA aapaxeuuor-o nerrrouaor-o TOKa IK = 3A /a V I. 

K03epep~4HeHT 3neKTpoH-aHTHHe~TpHHHO~ KoppenflllHH A onpeev 
nenaer ca <t>oPMyno~ 1181 : 

1-,(!. m mV ] - l
A = Be~ 0 [ 1 - C --- -.a_ • 

ov	 . v 1 K 2 E E 
+ e v 

2 

XOPOWO ~3BeCTHO, 4TO npa paBeHCJBe Hyn~ Maccbl aHTHHe~Tp~Ho 

IHe~Tp~Hol B cny4ae 4HCT~~ faMoB-TennepoBcK~X nepeXOAOB K03ep-' 
ep~lli1eHT «oppenauua A ev B KOHlle cnexr pa CTpeM~TCfl K 11_1/3", 
a B cny-rae 4~CTbIX epepMHeBCK~X ne peXOAOB - K 11+ 11 1 

• B cnyuae 
OT nH4~fI OT Hynfl MaCCbl aHT~He~TpMHo IHe~Tp~Hol B 060HX cnyuaax 
K03epep~ll~eHT «oppenaun« CTpeMHTCfI K HYJ1~ 1181 B BepxHeilt A ev •	 rpaHH4HO~ T04Ke ~-cneKTPa ~ caMa rpaHHlla CMeutaeTCfI BneBo 
Is CTopOHy MeHbW~X 3HeprH~1 Ha ~en~4HHY Macc~ nOKOfl aHTHHe~
TpHHO. 3T~ pe ayns r ara He 3aBHCflT OT napaaer pa K ~ OT CTPYK-' 
,TYP~	 flAe~, 'TaK KaK B6nH3~ BepXHe~ r~aHHIl~ ~-cneKTpa OCHOBHY~ 
pons ~rpaeT MHO}l(~Tenb f3 = 11 - [m I(E - E e + IIlv)]2 1.lh •v v max 

B cnY4ae ~CnYCKaH~fI Tflmen~x He~TpV1HO B npollecce ~-pacnaAa 

~X Macca TaK}f{e MO}f{eT 6~Tb onpeAeneHa C nOMOutbD ~3MepeHHfI K03ep
<D~Il~eHTa xoppenauun A e v ~ napaaer pa 3apflAoBOH aCHMMeTp~~ 

B 1191 • Ha~pw.-tep·, no ~3BeCTHOMY 3Ha4eHH~ 3HeprHH 3neKTpOHOB 
E~ , npH KOTOPO~ K03epep~4~eHT A ev npHHHMaeT axcr pe-ransaoe 
3Ha4eH~e IM~HHMYM - B cnY4ae raMOB-TennepOBCK~X nepeXOAOB, 
MaKcMMyM - B cny4ae epepM~~BCK~X nepexOAoB 1191 ~ MHHHMyM - Anfl 
CMewaHHblX nepeXOAOB /.20/ I, MO}f{HO onpenerurr s Maccy noxon He~
TP~HO no cneAY~ute~ epopMyne /19,201 

= m	 (L\E_- EL )9/2 [1 + (~)2 (~E -E~ )]112,mv 
e a E'	 E' E'e	 e e 

rAe	 dE - 3Hepr~fI nepexoAa. 
B cny4ae p-pacnaAa nOnflp~30BaHH~x flAep la TaK}f{e H nOnflpH

30BaHHoro cB06oAHoro 'He~TpOHa 1201 I ~3MepeH~e aC~MMeTpHH HC
nYCKaHHfI He~Tp~HO OTHOCHTenbHO Op~eHTa4H~ cn~Ha flApa AaeT B03
MO}f{HOCTb nOnY4~Tb ~HepopMall~~ 0 3Ha4eHHH Macc~ nOKOfl He~TpHHO. 

Hanp~Mep, np~ f3-pac~aAe cB060AHoro He~TpOHa M~ ~MeeM/201 

2 
2 1 + 3A 2 Ih 

rn -	 = {L\E - E ) [1 - A ( ---) ] A = ·1 g A / g V I • , va e nv 2A(1+A)
 
,I
 

Macca nOKOfl M~OHHoro He~Tp~HO TaK}f{e MomeT 6~Tb OlleHeHa C 
nOMolllb~ ~3MepeH~fI K03ep$HIl~eHTa uflV HCnYCKaH~fI He~TpHHO OTHO
C~TenbHO opHeHTall~~ cnHHa M~OHa B npOlleCce 3aXBaTa M~OHOB flA
pOM 12 C no epopMyne 121/ : 

m .	 == (m - e - ~E) (1 - 9a2 ) Ih • 
v fl fl B flV 

3epepeKT~ TBP B M~OHHOM 3aXBaTe cB060AH~M~ npoToHaMH ~3Y4a
n~Cb paHee B 1231 • B03HHKaeT Bonpoc 06 oAHoBpeMeHHoM Y4eTe 3ep

3 



¢eKTOB, 06YCIlOBIleHHbiX TBP I¢OpM¢aKTOpaMlo1 F lo1 FT I lo1 MaCCO~ s 
nOKOR M~OHHOrO He~Tplo1HO, B K03¢¢lo1~lo1eHTe yrIloBo~ aClo1MMeTplo1lo1 

a v npo~ecca 3aXBaTa M~OHOB IlerKlo1Mlo1 RApaM~. B HaCTOR~e~ pa

6bTe Mbl npoaonax Teopen14eCK~~ aaanaa 3aXBaTa M~OHOB RApaM~ 
6Li lo1 3He . 

B cIleAY~l1\eM paanene npuaeneua AeTaIllo1 Bbl4lo1CIleHlo1R MaTp~4HbIX 

311eMeHTOB ~ lo1cnoIlb3yeMbie cnocofiu napaxetpaaauaa ¢opM¢aKTopOB. 

B 3 ~ 4 paanenax Bbl4lo1CIlReTCR Alo1¢¢epeHLtlo1aIlbHaR BepORTHOCT-b aa
XBaTa M~OHOB IlerK~Mlo1 RApaMIo1 ~ K03¢¢~~~eHT yrIloBo~ aC~MMeTp~~ 

~cnYCKaH~R He~Tplo1Ho OTHOClo1TeIlbHO cnlo1Ha M~OHa. B 5 pa3AeIle pac-

CMOTpeHbl KOHKpeTHble anpa 6Li lo1 3He. OCHOBHble oe ayns r aru 

CYMM~pOBaHbl B paanene 6. 

2. MATP~4H~~ 3flEMEHT ~ nAPAMETP~3AU~H <1>OPM<1>AKTOPOB 

np~ MaIlblX 3Ha4eH~RX nepenauaor-o 4-~MnYIlbca nponara r op w
6030Ha MO>KeT 6blTb annpoxc a-uipoaaa KOHcTaHTO~ 1/M~ IrAe M -

W 
Macca KaIllo16poB04Horo W-6030H~1 ~ Bce B~4~CIleH~R MO>KHO npOBec

T~ B p~MKax TOK-TOKOBO~ Teop~lo1 cIla6~x B3a~MoAe~cTBlo1~. B 3TOM 

CIlY4ae MaTp~4H~~ 3IleMeHT npo~ecca 3aXBaTa nOIlRp~30BaHH~x M~

OHOB RA pOM I A ,Z I 

11- + (A •Z ) ~ (A. Z -1) + v 11 121 

MO>KeT 6~Tb 3an~caH B B~Ae 

A -+ ~ Or II ~ -q 
~-+ 

r ~ " -+ 
<r ;p .s j H IP .s ; i > == - -- r a rdr e < rI¢ 1S (r) Ja (r ) l i », 131 

v v w 11 Il )"2 

rAe ef; 1S (;) - BOIlHOBaR ¢YHK~~R M~OHa 6opoBcKo~ 1S -Op6~Tbl 
Me30aTOMa; OF ;= 1,023· 10-5 mp.2 - ¢epM~eBcKaR KoHCTaHTa 

cnafior-o B3a~MoAe~cTB~R I ffip - Macca nporoua/"; qa = (PIl - Pv)a = 

= (q , iE ) - nepeAaHHbl~ 4-lo1MnYIlbc; P~ -+lo1~p~ - 4-~~nlIlbcblo 
M~OHa ~ M~OHHoro He~Tplo1Ho (ab = aa b = a b + a" b4 = a b - a b ).a o o 

3apRmeHH~~ M~OHH~~ TOK AaeTcR ¢OPMYIlO~ 

e. == i~ ya(a + a AY5) U", 141 
a Il v r

3Aecb a ~ a - KOHCTaHTbl, xapaxrepaayourae ~HTeHC~BHOCTb 
v A 

BeKTopHo~ ~ aKc~aIlbHo-BeKTopHo~ 4aCTe~ TOKa Pa InorpewHocT~ 
B lo1Me~~lo1XCR Ha c~roAHRwH~~ AeHb 3Kcneplo1MeHTaIlbH~X AaHH~X, oA-

HaKO, AonYCI<aIOT 3Ha4~TeIlbHoe OTIllo14~e /24/ OT 4~CTO~ (V - A )
¢oPMbl nerrro-n-oro TOKa/; U i li = v"", "" I - A~paKoBcK~e cnuuo

p~. 

9n e p a TOp nllOTHOCT~ aAPoHHoro TOKa Ja(r) MO>KHO pa3IlO>Klo1Tb 

Ha Henp~BoA~M~e TeH30p~ B ~30Tonlo14eCKOM npocTpaHcTBe Clo1IlbHO~ 

B3alo1MoAe~cTBY~~lo1X 4acTlo1~ IHYKIlOHOB/. B HaweM CIlY4ae OTIl~4Hbl~ 

OT HYIlR' BKIlaA AaAYT/25/ TOIlbKO reuaopu (Ja(;))TM C 'r= 0, 
T 

MT = 0 1~30cKaIlRToP/, T = 1, MT == 0 1~30BeKTop, He~TpaIlb-

HaR KOMnOHeHTa TOKal lo1 T = 1, M T = ±1 1~30BeKTop, 3apR}!<eH

Hble KOMnOHeHTbl TOKa/. Ka>KAbl~ lo13 3T~X TeH30pHbiX oneparopoa co

Aepmlo1T BeKTopHY~ lo1 aKClo1aIlbHO-BeKTopHY~ 4aCTb, T.e. nOIlHoes: (;)pa 3IlO>KeHlo1e oneparopa TOKa ~MeeT B~A /25,26/: 

J (;) == {f3~) rae;) + f3iT) i:(;) ITM ' a ....;',1'
T 

(T) (T) 
rAe f3 v ~ f3~ - KOHCTaHTbl, xapaKTep~3~~U!.~e:lo1HTy,~C~B~OCTb 

BeKTopHo~ Ia(r) lo1 aKClo1aIlbHO-BeKTopHO~ Ig(r) 4aC}e~ TOKa 

t: (r)
B paccaar plo1BaeMoM anecs noouecce 121 cna 6b1~ aAPoHHbl~ rex 

RBIlReTCR ~30BeKTopHbIM IT.e. T = 11 lo1 3apR>KeHHb1M IM T = -1/. 
tlIlR BbI4~CIleH~R RAepHblX MaTp~4HbIX 3IleMeHTOB B paan. 5 Mbl 

lo1cnoIlb3yeM CIleAY~Il4Y~ napaaer paaauuo OAHOHYKIlOHHblX ¢opM¢aKTO

pOB. tlIlR ¢opM¢aKTopOB TOKOB nepaor-o poria np~H~MaeM /25,26/: 

(1) 2 (1) 2
 
F1 ,2 ,A ( Q a ) == F1,2 ,A (0) r SN( q a ) ,
 

..11) 2 (1) 2 (1) 2 (1) (2)
~1 (qa) + 2MNF2 (qa) == Il (qa) == ~L (O)tSN q'a • 

3AeCb Fl1) (0) = Fi1) (0) = 1; 1l(1) (0) = IlV = 4,706 - 10130

BeKTopHaR 4aCTb MarH~THoro MOMeHTa IB eAlo1H~~ax RAepHoro Mar

HeTOHa/, M = 112 (m n + mp) - Macca HYKIloHa.
N

OAHOHYKIlOHHbl~ ¢opM¢a KTOP r (q2) AaeTCR ¢OPMYIlO~ /25/ ~ 
SN a
 

-2 [2 21 -2
rSN (qa) == 1 + qa /(855 MaS) . 

B COOTBeTCTBlo1lo1 c-rlo1nOTe30~ 0 4aCT~4HOM coxpaHeH~lo1 aKc~aIlb

Ho-~eKTopHoro TOKa 14CATI ICM., Hanplo1Mep,/25/ I MW nplo1Hlo1MaeM 

F(1)(q2) =2M F(l)(q2)/(q2+ ffi2).
P a NA a a TT 

AHaIlorlo14HY~ napaMeTp~3a~~~ 6YAeM lo1cnOIlb30BaTb TaKme AIlR 

¢opM¢aKTopOB TOKOB'BTopOro pOAa: 

(1) 2 (1) 2 
.Fs, T (qa) = F s, T (0) rSN (qa) , 

(1) (1)
rAe F (0) ~ F

T 
(0) - 3Ha4eH~e ¢opM¢aKTopoB npa HYIleaoM 

s 
3Ha4eHlo1lo1 nepenauaor-o 4-~MnYIlbca q~ = O. 

4 5. 
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8epXH~~ ItfH1\eKC "1" y ¢opM¢aKTopoB yxaauaaer Ha TO, 4TO 
pe4b ~AeT 06 ~30BeKTOpHbJX ¢opM¢aKTopax. 3TOT ~HAeKC onY14eH AIlfi 
npOCTOT~ B ypaBHeH~~ III ~ M~ ero TaKme 6YAeM onYCKaTb B no
CIleAYI014~X <t>o pMYIlax. Mbl r axxe nanee lIt.cnOIlb 3yeM AIlfi ¢opM¢a KTOpOB 
npu HYIleBOM 3Ha4eH~~ ne oena-u-oro 4-~MnYIlbca F (0) ~ F~1) (0)

s(1)
COKpa14eHHbie 0603Ha4eH~fI FS ~ FT' 

3. a~¢¢EPEHU~AnbHAR BEPORTHOCTb 3AXBATA 

nOCKOIlbKY ¢1S(;) .flBIlfleTCfI MeAIleHHO MeHfl1014e~CfI ¢YHK4~e~ 
B npeAeIlax 06beMa flApa, TO B Ka4eCTBe xopowero np~6Il~meH~fI ee 
MomHo ~38Ile4b ~3-noA 3HaKa ~HTerpaIla B MaTp~4HOM 3IleMeHTe ~ 

~cnOIlb30BaTb ee cpeAHee 3~a4eH~e/25,261 

14" . 12 =.R1 ¢ (0) I2 = (R/ 17) [ Z am M / (m + M )1 3 . 161S -av 1S	 Il A f.L A 

3AeCb R - MHom~TeIlb, Y4~T~BalO14~~ KOHe4HOCTb npOCTpaHCTBeHHoro 
pacnpeneneaaa flAepHO~ nIlOTHOCT~, MA ~ Z - Macca ~ aapan flA
pa, a - nOCTOflHHafi TOHKO~ CTpYKTYP~. 

a~¢¢epeH4~aIlbHafi BepOfiTHOCTb np04ecca III I T.e. nepexoAa
17	 11·

J. i ;' T M .... J 1 '; T MT ,B KOTOPOM Ha4aIlbHoe IKoHe4
1 t T i r r r 

Hoel COCTOflH~e flApa nOIlHOCTblO onpeAeIlHeTCfI 3Ha4eH~flM~ yrIloBoro 
MOMeHTa (J ) , 4eTHOCTH 17 i (17 ) , ~30cn~Ha (T r ) ~. eroJ i r r T i 
npoexunn MT (M T ) I , C Y4eTOM npO~3BOIlbHO~ nonapuaauna MID

i r 
OHOB ~ npOAOIlbHO~ nOIlflp~3a4~~ He~Tp~HO IMacca nOKOfi KOToporo 
npeAnOIlaraeTCfI OTIl~4HO~ OT HYIlfl/, Bbl411tCIleHHafi Ha OCHOBe MaT
p~4Horo 3IleMeHTa 131 B H~3weM nopfiAKe Teop~~ B03MY14eH~~ B c~c
TeMe nOKOfi Ha4aIlbHoro flApa AaeTCfI ¢OPMYIlO~ 

21¢lslav )OF2 2 T r 1Ti,2
dW --dU E P av ----( . 171F(fi)' 

)2	 v v v 2J. 1 -M -lM T. , ( 411	 ,1 + ~ 1 

rAe' 

F (fi) = f ll¢1 + (2¢2 + f 3 ¢$ + r4¢4 + (5 ¢5'	 17al 

3AeCb P ' Ell = (B , mil ~ (B - ~MnYIlbc, suepr aa ,
Il 

mll -

Macca nOKOfi ~ 3Hepr~fI CBfl3~ MIOOHa Ha 60POBCKO~ lS-op6~Te Me
30aTOMa· p = (E - m ) 1/2 E = E - $ I ~ = E - E = E -E , v v v 'v Il fill v 
3Hepr~fI, nepeAaHHafi flAPY/, m - ~MnYIlbc, 3Hepr~fI ~ Macca no-v 
KOfi He~Tp~HO; E i (E r ) - auepr na Ha4aIlbHoro IKoHe4Horoi RApa. 
¢YHK4~~ ¢. Ii = 1,2, ... , 51, on~C~Ba~14~e CTPYKTYPY flAep,

1
AalOTCfI ¢opMYIlaM~: 

6 

(1)'" (1)" 5 2 
¢1= L lt3 v <MJ. 1>+f3A <M J · 1>\;


J.? 0 ' •
 
181 

(1)'" (1)"'5 2 
cP2 L Il3v <L J. 1 >+ f3 A <L J;1> [ ;
 

J~O '
 

(1) '" (1)'" 5 :;: (1) '" . (1) ,,5 .
 
¢3 L «(3v <L J · 1» (f3 v <M J ·1>+(3A·<M J · 1 » ,
<L J.1>+f3 A

J~O • •	 • • 

(1) ,., al (1)" al I> 2 (1)'" mag ct) "magS 2 
¢4	 L (I (3V < T J; 1 > + 13 A < T J; 1 > I + If3 V <T J; 1 ~ + 13A <T J; 1 > I );
 

J 2:. 1
 

(1) ,., al (1)" al5 * (1) ,., mag . (1)~mag5
 
cPo = ~ «(3v <T «(3v >+'I3 A <T J;l >).
J;l>+f3A <T J;l » <T J;l 

J> 1 

3AeCb ~cnoIlb30BaHO cneAY~14ee 0603Ha4eH~e: 

<QJ;l> == <Jr;Tr ::.QJ;l:~Ji;Ti >, 

rAe QJ;l - OA~H ~3 8 14 -aexrop-rux ~ 4 a~c~aIlbHo-Be~TopHbIXI 
MYIlbT~nOIle~ fI.qpa 118,25,:6 ~ : KYIlOHOBCK~~ (M J;l ~ M;;1) , 

npOAOIlbHbl~ (LJ·l ~ LJ·1) , nonepevauri 3IleKTpW..leCK~~,., 
~ ,., I 5· "	 "'. mag5

(T~~l .~ T~;l) ~ nonepeuuuci MarH~THbl~ (T~~g ~ T J ; 1 -). 

C~MBOIl : : 0603Ha4aeT MaTp~4Hbl~ 3IleMeHT, ABamAbl np~BeAeHHbl~ 
B npOCTpaHCTBax cn~Ha ~ ~30cn~Ha. 

C Y4eTOM npO~3BOIlbHO~ nOIlflp~3a4~~ MIOOHOB ~ npOAOIlbHO~ nOIlfl
p~3a4~~ MIOOHHblX He~Tp~HO A~¢¢epeH4~aIlbHafi BepOfiTHOCTb 3aXBaTa 
MIOOHa 121 onpeAeIlfleTCfI ¢opMYIlaM~ 16/-/8/, B KOTOP~X ¢YHK4~H 
f t (i = 1, 2, ... , 5) ~MeIOT npoc r oa B~A: 

'+0..... l : 2 2 •
f 1 =	 ", 1[1 + Sv (pv Sf.L), ",1 = 0_ g 1 + 0+ g 2 + "'4 ' 

.... 0..... 2 2 . 
f 2 =	 "'2[1 + Sv(PVSIl)], TJ 2 = o- gl + o+g2-"'4' 

f 3 =	 2173 I s., + (p~ ~Il)}; 7]3 = O-gi - o+gi; 191 

m m 
Il v_;f =	 7]2[1-'s (pO S )]: ", = 2g 1g2 -E-E"4 v v Il ; 4 Il v 

C = - 2'Tl [ s _ (p 0; il: o± = 1± s B •s 2 v v Il	 v· v 

3AeCb SIl - eA~H~4Hbl~ BeKTOp nonapaaauua MlOoHa; s v = :t 1, (3v = 
= pv/Ev - CnltfpaIlbHOCTb ~ CKOpOCTb IB eA~H~4ax CKOPOCT~ CBe

7 



---

~ -+ -+ 4. K03<!><!>HU~EHT ACHMM£TP~H 
Ta/MIOOHHOrO HeC1TpI-1HO; f3 = 1 Pvl ; p~ = Pv/pv - eAItlHI-14HblC1v 
aexrop B HanpaBI1eHI-1W I_1Mnynbca HeC1TpV1HO. KOHCTaHTbl g 1 1_1 g2 

YrI10BOe pacnpeAeI1eHl-1e HeC1TpI-1HO OTHOCI_1TeI1bHO opl-1eHTa41-11-1 cnl_1
CB~saH~ C napaMetpoM K = aA/aV I1eRTOHHoro Tot<a /4/ COOTHO

Ha MiQOHa I_1MeeT BItlA dW -- 1 + a ILV cosH;/) , cos (0) = (p~ s,) ,rAe 
WeHItl~MI_1 

k03<!><!>1_14I_1eHT aCI_1MMeTpl-11-1 onpe~eI1~eTC~ <!>opMYI1oC1:a lLV 

g1 == 1.. (1 + K ~; g 2 = ..!.. (1 - K ).
2 2 dW(p~tt s/-L) -dW(p~ t;s/-L) 

a/-LV ---------------- ~ /13-1-+ -+ -+-+ECI11_1 He I_1HTepeCOBaTbC~ n0I1~pI-1Sa4I-1eC1 vf..L B /71, TO CI1eAyeT dW ( P ~ t t s IL) + dW ( P~ t ~ S /-L ).)
npOCYMMl-1pOBaTb no CnI_1HOBblt-:1 COCTO~HI_1~M HeC1TpI-1HO. Torna Mbl no

I1Y4I_1M CI1eAYlOl1\l-1e Bblpa>KeHI-1~ AI1~ <!>YHt<41_111l (i: 

B CllY4ae I_1cnYCt<aHI_1~ npOAOllbHO-n0I1~pI-1S0BaHH~X~~Ho-~ 

paBeH:2 ~ -+ 
(1 = 1 + K +C-2K(PV Sll ) ; 

Sv'111¢J 1 + 2'11S¢3+'112(sv¢,e- sv¢4+ 2¢6) 
(2 = 1 + K - C - 2 K( f3 V~IL). /14/ 

2 ........ .
 

af.lV 

-+ .... 2 '11 1¢ 1 + 2sv 7J 3¢ 3 + '11 2(¢ 2 + ¢4 - 2sv ¢ &) 
(3 = 2[ 2K ( P~ sIl) - {3 v (1 + K i l: 

(4 = 1 + K2 - C + 2K (~V;IL);' /10/ Bblpa>KeHl-1e AI1~ t<03<!><!>1_141_1e.HTa B cnyuae '4I_1CT0C1 (V-A)a lLV 
CTpYt<TYPbl r oxa /41 /T.e. K = aA/aV = 1/ MO>KeT 6blTb n0I1Y4eHo 

2 .... 0 -+ 
(&=2[(1+K -C)(PVSIl) 2 K 13v ]; I_1S /14/ saMeHOC1 '11 l' '11 2' 7J S -+ 1. Bblpa>l:eHl-1e All~ a uv B paM

Kax cTaHAapTHoC1 MOAell1-1 M~ nOllY4I_1M, <!>1_1t<CI_1PY~ Cnl_1pallbHOCTb HeC1
aA Tpl-1HO /sv = -1/. B peSYllbTaTe ~MeeM

(1 _ K2) mIL mv 
C K -- .

E E cP1 + cP p;- 2 cP3 - ¢4 - 2 ¢ 0 II v av /15/==------------------ .af.lV 
cP1 + ¢2- 24>3+ cP4 + 2¢& 

naI1bHeC1wee ycpeAHeHl-1e B~pa>KeHI-1C1 110/ no CnI_1HOB~M COCTO~HI_1 Hs 3TO~ <!>OPMYllbl cnenyer, 4TO B CI1Y4ae Bsa~MoAeC1cTBI-1~ neaux TO


~M MIOOHa npl-1BOAI-1T t< npocr set <!>YH't<41_1~M (1' cnpaBeAI1I-1BblM B CI1Y


J 
t<OB C lleBOn0I1~pI-1S0BaHH~MI-1 MaCCI_1BH~MI_1 HeC1TpI-1HO /B paMt<ax 0606


4ae Hen0I1~pI-1S0BaHH~X MIOOHOB 1_1 HeC1TpI-1HO: l1\eHHOC1 MOAell1-1 BaC1H6epra - CallaMa C m v ~ 0/ I_1X Macca not<o~ He
 

Ot<aS~BaeT HI_1t<at<oro BI1I_1~HI_1~ Ha t<03<!><!>1_14I_1eHT af..LV
 
B cnyuae Hen0I1~pI-1S0BaHHbIX HeC1TpI-1HO Mbl nonyvaex I_1S /5/ 1_1
 

/10/ clleAYIOI1\YIO <PoPMYllY All~ a f.lV :
 
2
 (2 = f4 = 1 + K 2 - C; 2(1=1 + K +C; - 2K{3v (¢ 1 + cP 2 - ¢ '* ) + 4K cP S + 2 (1 + K - C ) ¢ & /16/ 

2 af.lV 
(3 = - 2 t3 v (1 + K ); f 5 = 4Kt3v· /11/ (1 + K2 + C)cP1+ (1 + K2 - C)(cP ¢4)-2f~J(1+~)cP3- 2KcP5]2+ 

B cnY4ae Hen0I1~pI-1S0BaHH~x MIOOHOB 1_1 npl-1 06pasoBaHI-11-1 npo B npeAeI1bHOM CI1Y4ae K = a A /a V = 1 Mbl nonyvaex
 

A0I1bHO-n0I1~pI-1S0BaHH~x HeC1TpI-1HO <!>YHt<41_11_1 (1 B~pa>KaIOTC~ <!>OPMY
 f3v (¢ 1 + ¢2 -' ¢ 4 ) - 2 ( cP s+ ¢o) /17/I1aMItl: af.lV
 
cP1 + cP 2 + ¢, - 2f3 v ( cP s - ¢ 0)
 

( 1 = '11 1; (2 == (4 = 'rJ 2 ;
 
B 3T0C1 <!>opMYlle SaBI_1CI_1MOCTb OT ll1v ~BI1~eTC~ t<BaApaTI-14H0C1 4epes
 

(3 = 2sv 7J 3 ; r5 = - 2sv '11 2· /12/ Ct<OPOCTb HeC1TpI-1HO f3 v = {1-[mv/(Ef.l-~E)]211lz •
 

9, 
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Ecnlll KOHCTaHTbl a V III a A' xapaicre paayourae IIlHTeHCIIlBHOCTb Alq\ V

cP5 = -4----k aF A(k4 F 1 - ),


BeKTopHO~ III aKClIlanbHO-BeKTopHO~ 4aCTe~ nenToHHoro TOKa, paa- M
k 3/l	 /19/ 

nlll4Hbi (aA /:. a v), TO K03<l><PIIl~/IIeHT a /lV aaBIIlCIIlT OT mv KaK N 

KBaApaTIIl4HO, TaK III nIllHe~HO, T. e. B Bblpa>KeHIIl\li Anfl a /lV IIlMeIOT-
CfI 4neHbl, nponopunoaans aue C = (1 _ K

2 ) . rne A = I (3i1
) / f3 ~) 1 . 

3Aecb B npo~ecce /l--aaXBaTa IlerKIIlMIIl flApaMH ~ o6~eM cny4ae	 ~cnonbaYFI 411lCneHHWe aHa4eHIIlFI OAHOHYKhoHHWX MaTplll4HWX 3ne
j.He pa ccxa r paaanac s 3<p<peKTbl TOKOB sroporo pona , "cnparauuue!' MeHTOB lIla/24/ MO>KHO nonY411lTb cneAYIO~lIle aHa4e~IIlR K03<P<PIIl~lIleH-

B flt:\epHble ~~HK411l1ll ¢t / i = 1, 2, ••• , 5/. OHIIl Bbl411lCneHbi B TOB k i / i = 1, 2, 3, 4/:I .
,
cneAYIO~eM paaAene Anfl npo~ecca aaXBaTa nonflplllaOBaHHoro MIOOHa
 
flApaMIIl 6 Li III 3 He . ",., k = 0,021; k = -0,973 + O,718y;
" 1 2 

~ ~ ., ..... ~t. ""	 k3 =-0,972 + 0,613 y; k4 = 0,308 • .. 

~5.	 4ACTH~E CnY4AK: 6Li 3 He 
Ilockoru, xy nepexoa 6Li( g.s.) ~ 6 He (g.s.) flBnfleTCfI 411lC

5. 1. 3 a x BaT M100 HOB fI Ap o M 6 Li TblM raMOB-TennepOBCKIIlM, TO B <popMyny /19/ He BXOAIIlT <popM<paK
TOP Fs III 3<p<peKTbl TBP MoryT 6blTb otiycnoaneua ronsxo <popM<paK

Anfl AIIl<p<pepeH4I1lanbHO~ BepofiTHoCTIIl aaXBaTa nonflplllaoBaHHwx TOPOM FT • 

MIOOHOB HenonflplllaoBaHHwMIIl flApaMIIl 6 Li B paMKax o6ono4e4Ho~ Bblpa>KeHlIle Anfl K03<P<PIIl~lIleHTa a Itf /<poPMyna /13// npa aaxaa-
MOAeJlIll flApa C rapMoHIIl4ecKIIlM OC411lnnflTOpoM nony4aeM <popMyny: Te nonflplllaOBaHHWX MIOOHOB flAPOM Li MomHo nonY411lTb lila o5~lIlx 

C!>opMyn /14/-/17/, noncraanaa B HIIlX Bblpa>KeHIIlFI /19/ AnH flAepHblX 
0 2 

C!>YHK411l~ cPt / i = 1, 2, •• '" 5/.d _ F 2 . 2 -2y 2 2 2 . 
W - 216-172 dU v Ev pv a vl¢lS lave fSN(qa)f~.M.(q)F(fi)· /18/ B npeAenbHOM cny~ae HyneBoro nepeAaHHoro IIlMnynbca /npeHe6

per-as 4neHaMIIl, nponopuaouansuuaa q o/MN III q2 1M ~ / noriyuaea 
npOCToe BWpa>KeHlIle Anfl K03<P<PIIl~lIleHTa Q/lV C Y4eTOM <popM<paKTopa 

3AeCb dU = sin(8) d8d¢ - TenecHbl~ yron IIlcnycKaHIIlFI He~-	 Frv 
b/=2,03<pM/24//-oC4I1lnnflTOPTPIllHO; y= (1/2bq)2 , rAe 

12K 1 _ K2 m11. m F TvHblW napaaer p ; r~.M. (q) - <popM<paKTop ueur pa Macc; <PYHK4 11l 1ll	 a = -{3 -- {1 + (-----) (-L: ) 8 E --1. /20/-- v F 
/lV 3 v 1 + K 2 1 + K 2 E Ef t / i = 1, 2, ••• , 5/ AalOTCfI <popMyno~ /7/, a aAPOHHble <PYHK- /l v 3 A 

~1Il1ll cP i Ii = 1, 2, '••• , 5/ paauu : 
3Ta $opMyna MO>KeT 6WTb IIlCnOnbaOBaHa Anfl onpeAeneHIIlFI aHa4eHIIlFI 

A2q2 . 2 MaCCbl noxon He~TplllHo 01v , napaxer pa K III <popM.<paKTopa FT' 
cPt = M2 - [k 1 FA + k 2(q of r " 2MN FT )] 3Aecb Heo6xoAIIlMO npoananaaapoaar s BnlllflHIIl~ ln v /KaK C K = 

N = 1, TaK III C K # 1/ III TBP. AnR 3Toro paCCMOTplllM OTnlll411le a/lV 
I • OT npeAcKaaaHIIl~ (V-A)-<pOPMbl MIOOHHoro r oxa 6ea TBP III	 C m., = O. 

2	 i2 q 2 V-A 2cP 2 = 4A: l k 2 (FA - -M- Fp )]	 m mVm/l'\ af.lV - a/lv v2 N	 't' 
--(l-K) +ti = -----.--- = -- GT V-A 2E2 EVE/la/lv	 v 

2 Iq I q2 [	 ] 2. 
cPs =-2A M-k 2 (F A - 2M F p ) k1FA+ k2(qoFp+2MNFT) , 

/21/ 

N N 1 8 F
+ -{l-K )2_ -E -! 

2 3 v F • 
A\2 2

2 2 2 1\ q V 2
cP 4 = 2 [4A k 3 F A + -2-- (k 4F 1 - k 3/l ) ] ; 

MN	 nplll FT = 0 BKnaA MaCCbl noxon B a/lV nplll mv = 500 K3B co
c r aanaer ~ 10-3 %. B cnyuae F I: 0 OCHOBHO~ BKnaA AaeT TBP

T 

10	 11 



eaxropaa« Fs III FT' nplll coorae r c r ayoumx 3Ha4eHIIlFIX napaae r pa 
III npu F T = 1,4' 10-3 M3B- 1 COCTaBIlFIeT 40% He3aBIIlCIIlMO OT 

K = a A /av Bblpa}l(eHlIle AIlFI K03~~IIl~lIleHTa aCIIlMMeTplll1ll ap'v noMaCCbl Hel:1TpIIlHo. 
IlY4aeTCfI illS /13/ C Y4eTOM ~OPMYIl /14/-/17/ III f1AepH~X $YHK~1Il1:1 

3 /23/.5.2. 3aXBaT M~OHa f1APOM He 
nplll npeHe6pemeHIIllll BKIlaAoM MarHIIlTHoro III nceBAoc~aIlflpHoro 

¢opM¢a~ToPoB M~ nOIlY4aeM AIlFI K03~~IIl~IIl~HTa aCIIlMMeTplll1ll a~vB 3TOM CIlY4ae nepeAaHHafi 3Heprlllfl MHoro MeHbwe nepeAaHHoro 
CIleAYlOmee npOCToe B~pameHlIle:IIlMnYIlbca (qo « I q\) , TaKIIlM 06pa30M,MomHo npeHe6pe4b 4IleHOM 

- qo . AIlFI AIIl~~epeH~lIlaIlbHol:1 BepOfiTHOCT~ 3aXBaTa nOIlflp1ll30BaH 17 1 1 
a	 =-f3 2K __ 11 + --[ -c C1 - 3A2)

H~X	 M~OHOB f1APOM SHe nOIlY4aeM cIleAY~meS B~pameHlIle C Y4eTOM JlV v 2 17 17 +1 + K 
axnana , onpenenaeaoro TBP /~opM~aKTopaMIIl F s' III F T / : ~ 2 2 

/24/ 

0 2 
8A2 

+ __ (A 2E F T FdW =	 --!...dnvEvpva~l¢ls l~ve-2y r~N(qa) f2 (q) F(f t ) ,. /22/ 17 v----+ m _S_)]}
16 TT2 u, ~. 1 FA 1L F ' A 

rne 17 = 1 - A2; 17 = 1 + 3 A2 • 
rAe	 IIlCnOIlb30BaH~ Te me 0603Ha4eHlIlfl,4TO III B /18/; f1AepH~e ~YHK 1 2 

B npeAeIlbHOM CIlY4ae 411lCT0l:1 (V -A) -CTPYKTYPbl nerrro-n-or-o TO
~1Il1ll B 3TOM CIlY4ae paBH~: 

Ka III npn paBeHCTBe HYIl~ MaCCbl noxon Hel:1TplllHo 1113 /24/ cnenye r 

. Iq I A2q2	 2 171 8,\2 F T FS¢ 1 = [ F1 (1 + --) + m Fs ]2 + -- ( F + 2M N FT - m F p) a =- -11 + [A2 E -- + m --]J. /25/ 
2MN 1L 2M2 A 1L. 1LV . v F 1L F

N	 172 17 1 172 A . A 

$opMYIla /25/ MomeT 6~Tb IIlCnOIlb30BaHa AIlFI o~eHKIIl ~opM$aKTO0 2 
,\ 2 (F _ _-__ F )2 POB Fs III FT' 3aMeTIIlM, 4TO OHIIl «oppenapoaaeu III n03TOMY He MO¢2 A	 2M p

N rYT 6~Tb o~eHeH~ OAHOBpeMeHHO. B~XOA 1113 3TO~ clIlTya~1Il1ll MomeT 
6~Tb B IIlCnOIlb30BaH~~ SHa4eHIIlFI ~opM~aKTopa FT , nOIlY4eHHoro nplll 

q2 \ qI . 1Il3Y4eHIIllll K03~~IIl~lIleHTa a~v B raMOB-TeIlIlepOBCKIIlX nepexoAax, 
¢3 = - A( F - -- Fp ) [ F 1 (1 + --) + m., Fs + AIlFI HaxomAeHIIlFI 3Ha4eHIIlFI ~opM~aKTopa FS no ¢QpMYIle /25/.A	 2M 2MN rN	 AHaIllll3 ~OPMYIl~./24/ npoBeAeM C nOMOmblO BeIlIll4I1lH~ 

V-A	 2AI ql .	 a 1LV - a 1LV mv mv m1L 
1 _ A2 

+ 2M-- ( F~ + 2M NF T - m1L F p ) ],	 /23/ /). =	 + ---(l-K) +V-A = 2E 2N	 
a 1LV v E 

VE1L 1 + 3A2 

2	 /26/IA.. (2 2 q V2	 
)''f' 4 = 2 A FA + -- 1L ) ;	 2 F Fs1 ~__ [ A2E _T_ +4M 2	 + -( 1 - K )2 _ v • m -l.

N	 • 2 1L F1f1 17 2 FA A
 
¢ ::_ A\<1\ F V
 

5. M A 1L • n Pill	 OTCYTCTBIIlIll TBP ./ FT = 0, Fs = 0/ BKIlaA MaCCbl Hel:1TplllHo BN 
K03<t>4l1ll~lIleHT a 1LV npu rn v = 500 K3B III K = 1 COCTaBIlFIeT 

3 3	 :::< 1 ,2' 10-3 % III pacr e r C YBeIllll4eHIIleM OTIllll411lfl K OT 1. BKIlaA TBPnOCKOIlbKY nepexon He(g.s.) -. H(g.s.) aanser ca CMewaHHblM 
B K03~~IIl~lIleHT a 1LV npa 3Ha4eHIIlflX $opM~aKTopoB F T = 1,4·nepeXOAOM, TO B ~OPMYIlY /23/ BXOAFIT Bce weCTb ~opM~aKTopoB. 
·10 -3 M3B -1, F s = 1,0' 10-3 M3B -1 COCTaBIlFIeT nplllMepHO 60%TaKIIlM 06pa30M, B npo~ecce 3aXBaTa nOIlflpIll30BaHH~X M~OHOB f1APOM 
HesaBIIlCIIlMO OT HaIllll411lfl IIlIlIll OTCYTCTBIIlFI MaCCbl nOKOfi Y M~OHHorosHe MomHo 1Il3Y411lTb 3~eKTbl TBP, ofiycnoaneuuue 060 111M III ~PM
Hel:1TplllHo. 
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6.	 eusonu 

OCHOBH~e pe3ynbTaT~ pi60T~ MomHo pe3~M~pOBaTb B cneAY~~~x
 

Tpex cnY4aRX:
4aCTH~X 

1. Macca nOKOR HeHTp~Ho OTn~4Ha OT HynR, HO TBP OTCyTCTBy
~T IF s = F T = ,Ole B cnyvae 4~CTO~ (V-A) -cr pyxryps MiooHHO
ro ToKa IK = aA/a V = 11 np~ ~~KCMpOBaHHO~ cn~panbHOCT~ 

He~Tp~HO IKaK ~ B 0606~eHHO~ MOAen~.Ba~H6epra - CanaMa, Tonb
KO C IleBbIM~ MOCC~BHbIM~ He~Tp~Hol BepORTHOCTb M~OHHoro 3aXBaTa 
dW 3aB~C~T KBaApaT~4HO OT MaCC~ ndKOR M~OHHoro He~Tp~HO mvp.,

. TorAa KaK K03~~~4~eHT aC~MMeTp~~ B~neTa He~Tp~HO OTHOa llV 
C~TenbHO cnMHa M~OHa BOBce He 3aB~C~T OT mvp.' np~ CYMM~PO

BaH~K nO cn~HOB~M COCTORH~RM He~Tp~HO BepORTHOCTb dW ~ K03~

~~4~eHT a p.'" RBnR~TCR KBaApaT~4HbIM~ ~YHK4~RM.~ OT mvp. • ,[tnR 

- 6L, 3 HP.	 -3aXBaTa RApaM~ 1 ~ re BKnaA mvp' B ap'v COCTaB-

IlReT ~ 10-3 %. 
Ecrur KOHCTaHTbL aV ~ a A' xapaKTep~3y~~~e ~HTeHc~BHOCT~ 

BeKTopHO~ H aKc~anbHO-BeKTopHO~ 4aCTe~ nenToHHoro TOKa, He 
paauu (a 1= a A) , TO 3aB~C~MOCT~ BepORTHOCT~ dW ~ K03~~~4~

eu ra a p.v 
v 

OT m MorYT 6blTb KaK KBaApaTHbIM~, TaK ~ n~He~Hbrv
J.L 

M~.	 BKnaA mvp' np~ K = 1 B K03~~~4~eHT ap'v CoCTaBnReT 

1 ,2' 10-.3 % B cnyuae 6 Li ~ 1, O· 10-3 % B cnyuae 3He 
TaK~M 06pa30M, Maccy M~OHHoro He~Tp~Ho B 3TOM cnY4ae MomHO 

04eH~Tb ~3 npe4113~OHHb1X ~3MepeH~~ napaMeTpa aC~MMeTp~~ a p.v 
2. Y4MT~Ba~TcR TonbKO TBP Imvp. = 0/. ~opM~aKTOP~ TOKOB 

s roporo poria / Fs ~ F'T I MQmHo' on penerurr b, ~3Y4aR 3aXBaT no
nRp~30BaHHoro M~OHa. K03~~~4MeHT ap'v AaeT ~H~opMa4~~ 0 3Ha
4eH~~ F T IB cnY4ae 4~CT~X raMOB-TennepOBCK~X nepexoAoB, Ha
np~Mep, 3aXBaT nOIlRp~30BaHHoro M~OHa RAPOM 6 Li I ~ Fs 
IB nepexoAax CMewaHH~X T~nOB I. ~3Y4aR K03~~~4~eHT ap'v B 
ne oexonax CMewaHHoro r una IHanp~Mep, p.- -3aXBaT R'APOM SHe I, 
MomHo nonyvur s 04eHKY Ha ~opM~aKTopbl Fs ~ FT' BK.'laA TBP B 
K03~~~4~eHT a LV B cnyvae 6Li npu F T = 1,4' 10-3 M3B-1

3cocr aanae'r ~40%,aBCnY4ae SHe np~ F T = 1 , 4 . 10 - M3S-1 

~ F = 1,0.10-3 M3B-1 - np~MepHO 60%. 
3.
s 

Y4~T~Ba~TCR 0AHOBpeMeHHO TBP ~ MaCca He~Tp~Ho. B 3TOM 
cny4ae c~Tya4~R OKa3~BaeTCR cnomHO~. Ho TaK KaK oKnaA Macc~ 

m B K03~~~4~eHT ap'v Man, TO ~M MOmHO npeHe6pe4b. ~ TOr
v p.

Aa 8~BOA~, cAenaHH~e B nyHKTe 2, np~MeH~M~ AnR cnY4aR 3aXBaTa 
M~OHOB RApaM~ 6 Li \11 ?He . Maccy nOKOR M~OHHoro He~Tp~HO 
cnenyer ~CKaTb 4epe3 K03~~~4~eHT aC~MMeTp~~ ap'v AnR 4~CTbIX 

~epM~eBcK~x nepexoAoB, KaK 6~no YKa3aHo B/71 • 
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PYKonHcb	 nocTynHna B H3AaTenbcKH~ oTAen 
29 AeKa6p~ 1988 rOAa. 

>, 

KaTxaT q.n., CaMCOHeHKo H.B. P6-88-926 
TOKH BToporo po~a H Macca rrOKOH MIDOHHoro HeHTpHHo 
B rrpoueccax saXBaTa MKlQHOB fIApaMH 6 L i H 3 He 

Uccne~yeTcR BnHHHHe TOKOB BToporo pOAa (TBP) H MaCChI 
noxo a MIOOHHoro HeHTpHHo (mv ) Ha AHlp<pepeHIJ;HanhHYro Bepo

11 
HTHOCTb npouecca 3aXBaTa MIDOHOB Hp;paMH 6 Li H 3 He H Ha KO
3<p<pHUHeHT yrJIOBOH aCliMMeTpHH (a 

IlV 
) mmeTa HeHTpHHO OT-" 

HOCHTenhHO cnHHa MIDOHa. I1oKa3aHo, "4:TO 3KCrrepliMeHTanhHoe 
H3Y"4:eHHe K03<P~HUHeHTa aMV Mo~eT HBHTbCH 3¢<peKTHBHh~ 
cpep;CTBOM AnH orrpep;eneHMH MaCChI m H <popM<paKTopOB TBPv M 
FT (B cnya a e Hp;ep 6 L i , a' TaK~e 3 He ) H F", (B c.nvxae 

3	 ~ 
aapa He). 

Pa60Ta BWrrOITHeHa B naoopaTopHH Hp;epHh~ rrpo6neM ·GURU. 

Ilpenpaar 06'beAHHeHHOro IDfCTHTyTa R,UepHbIX H~CJ1e.noBaHHH . .uy6Ha 1988 

Ile peao.a	 aa-ro po a 

Kathat C.L., Samsonenko N.V. P6-88-926 
Second Class Curr~nts and the Muon Neutrino Rest Mass 
in the Muon Capture by 6 L i and 3 He 

The influence of second class currents (SCC) and that 
of the muon neutrino rest mass (mv ) on the differen

-Il 
t i a l muon capture rate by the 6 Li and 3 He , and on the an
gular asymmetry coefficient (a IlV ) of the neutrino emis
sion direction with respect to the muon spin orientation, 
is investigated. It is shown that the experimental study 
of may give an efficient estimation for m., anda llV 

for SCC form factors FT (in the case of 6 L i and 3 He ) and 
F (in the case of 3 He ) . 

S 

The investigation has been performed at the Laboratory 
of Nuclear Problems, JINR. 
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