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1. B HaeTo<~we e speMSI eywee TsyeT sno nH e noHSITH bi~ HHTepee K H3MepeHH ro Mar-

HHTHOrO MOMeHTa ~ + -rHnepOH8. 01lH8KO llpHM9H9HH9 .Qlls:l STOil U9llH C T8 Hll8pTHblX 

M 9 TO.QOB, B KOTOpbtX HCfl0llb3y9TCH rtp9U9CCHH CllHH8 BO BH9WH9M M8f"HHTHOM rt On e, CBSI-

38HO c 6onbWHMH Tpy.nuocTHMH, TBK · KaK H3-aa Manoro apeMeHH >KH3HH ~ + -rHn e-

DOHa 'H M8llOfl B9llH"tHHbl M8f"HHTH0f"O MOM9HT8 Ll llSI H86llJ0.0.8HHSI npeueCCHH H 906XOD. HM bl 

OOllR, HanpsPK9H H OCTb KOTOpbiX ll9 >K RT H8 npe.aen e COBp9M9HHbi X T 9XHH '-1 9C KHX B03MO>K-

HOeTeli. 

8 eBSI31! e 3THM Mb! XOTHM o 6paT.HTb BHV.MaHHe Ha 11p y r o11 flOllXOll K JlaHHO~ 

npo6neMe, noasonSI!OWH~ o6oiiTHeb 6ea aHewHero MarHHTHoro non!l HnH orpaHH'IHTbeSI 

MarHHTH~MI! flOflSIMH nopS!JlKa HeeKOflbKRX Thle!l 'l rayee . 

0eHOBHa!l RlleSI 3TOrO nOllXOlla 3aKfllO'Ia e T e SI B 3aMeHe BHewHero MarHHTHOrO no-

nSI BHyTpHaTOMHbiM noneM. Pe<tb RlleT o xopowo K3 aeeTH OM HBneHHH ae n onHpnaauHH no

nolKHTenbHO aapHlKeHHbiX 'laeTHU a KOH aeneKpoaaHH biX epeaax. B eornaeKR e Teo pl! e~ 

H 3KenepHMeHTOM 6onbWRHeTBO 3aMellflHBWRXe!l 'laeTRU o6pa3 yeT B01lOp0 1lO n01l06H bJe 

CHCT9Mbl B OCHOBHOM COCTOSIHHH . EcnH fl0K8 1..f T O O T Bll9 ttb CSI O T pSI .0. 8 O CllO>K HSilOWHX 

cj:>aKTOpOB, aenonS!pR3aUHS! Bb!3bJBaeTeSI MarHHTHb! M noneM aneKTpOHa, aelieTBY lOWRM Ha 

MarHHTHbJli MOMeHT aa·HH Oli '!aeTHUbi. CTeneHb aTo r o s oaaeileTB HSI MOlKeT 6biTh Bbr-

2. npoueee aenOnS!pH3aUHH RBO llHOK paTHO paeeMaTpRBane SI UpHMeHI!TenbHO K a T o 

MY MJOOHRSI /eM., HanpHMep,
11

-
51 

I. 

noxa Mbl RMBeM BBH llY nonS!pH3aURJO, H e yep eaHeHHY JO no BpeMeHR, Beeb XOll pae-

eylKJleHHli MOlKHO noBTOpHTb H llflSI ~ + - rHnepoHa / eM. TaK lK e
15 1 

I. nepeXOllbl 

M9>K.llY CRHrneTHblM B TpHDll9THbiM COCTOSIHHRMH 8TOM8 _.CHrMHOHHSI• C Kyll9BOA npoex-

UReA eUHHa Ha nepBOHa'laflbHOe HanpasneHI! e nonS!pH3aUHH n p HBOllSIT K OeUHflflRUHH no-

n S!pH3aUHB BO BpeMeHH no 3aKOHY 

P = P
0 

'h ( 1 + cos <u 
0 

I), / 1/ 

rae UJ B9llHlfHH8 CBepXTOHKOrO pacwenneHHR, nponopUHOHanhHa!l MarHHTHOMY MO-
0 + 32 IL~ IL 0 

MeHTy I rKnepoHa UJ = 31le eb a - paanyc Bopa / . 
0 J'"""" --8-.- 0 

+ 0 

B eny 'lae IL - M930H8, Kor.aa Be OO SIT H OCTb paenaaa B ellKHHUY BpeM e HH B O 

MHOrO pa3 MeHbW9 'laCT OTbl eaepXTOHKOrO paewenneHH!I, npH yepeaH e HHH no Bp eMeHH 

nony'!aeM 

3 



HOI! 

.Qn11 

1 
I+ -rHnepoHa apeMII >K H3HH MO >KeT 0K838TbCSI Cp8BHHMhiM C B911H'IH-

, H CpetlHIIII TIOnl!pH3aUHII OflHCbtBaeTCH cj:JOpMynoll: 

..,0 
•t/ r 

< P > P
0 

f •;, ( 1 + cos .., 
0 
t) e dt 

zlj,P(1 + 
0 1+..,~r 

¢H3H'leCKHll CMb!Cn COOTHOWeHHII 121 3aKniO'la e T CII 8 TOM, 'ITO nonOBHHa 

) . 

121 

+ 
I -

rHnepOHOB, 38XB8THBWHX 9119KTp0Hbi C i18llp8Bl19HH9M C flHH8 , nap811119llbHbJM HanpaBlle

HH~ H8'18llbHOA fl011HpH38UHH 1 flOllHOCTbiD C0Xp8HH9~ fl011RpH38UHID, 8 BTOp8H fl0110BHH8 
+ 

I, - rHnepOHOB, 38XB8THBWHX Cll19KTpOHbl C npOTHBOflOllO>KHbiM H8flp8Bl19HH9M CflHH8, B 

oTnrt'IRe oT p: + - Me3oaoa, He ycaeaaeT nonHOCTbiO neaonllpH30BaTbCII. TattHM o6-

p830M, < P >>'h P 
0 

.Qnll HaC aa>KHO, 'ITO COOTHOWeHHe 12 1 IIBHblM o6pa30M 3aBHCHT OT aenH'IHHbl 

caepXTOHKoro pacwenneHHSI "CHrMHOHIIH", a, cneaoaaTenbHO, H OT MSrHHTHoro MoMen

Ta !+ - rHnepoaa, Ha onbtTe MO>KeT 6b1Tb H3Mepeaa a e nH'IHHa, aponopuHoaanbHall 
+ + 0 

\ < p > \. a RMeHHo, acHMMeTpHII BbtneTa npoToHa a pacnane I + p + rr OTHOCHTenbHO 

HaapaaaeHHII UOaS!pH3aUHH. 3HaSI OTHOW eHHe K03 cj:Jcj:J HUHeHT08 aCHMMeTpHH 8 pacnanaX 

+ 
llPH OCTaHOBKe H Ha aeTy, Mbl MO>KeM 8 npHHilHUe onp eneaHTb M arHHTHbtll MOMeHT ! -

rHaepOHa, 8 TOM npH6aH>KeHHH, KOTOpbiM Mbl notta UOnb3yeM CSI, 3TO OTHOWeHHe HMeeT 

BH):[: 

fJ~'h(1+ 
+ ..,2,2 ). 

0 731 

l-13 13 I SlCHO, 'ITO 

+ 
fJ He 3aBHCHT OT a6C OUIOTHOrO 3Ha'!eHHII Ha'laabHOll flOllS!pH3aUHH 

I - rHnepoaa. 

2 
3. ·B o6nacTH (G.>

0
r) .« 1 I He6onbwHe MarHHTHbte MOMeHTbtl cj:JopMyna 131 

M8110 "'YBCTBHT9llbH8 K B911HqHH9 Cc.> Or 

+ 
. O.uaaKo ae HCKllFO"''eHo, 4TO MarHHTHbiA Mo-

MeHT I - ranepoH·a no noplltlKY aenH'IHHbt paaeH MarHHTHOMy MOMeHTY npoToHa 

xl J 
HnH na>Ke npeBblwaeT ero • npH aTOM G) r- 1 B 'la'CTHOCTH, ecnH G) r~l,fJ~-, 

0 4 
T .e. OTttnOHeHHe fJ OT 1 H OT l 12 CTaHOBH'fCst OWYTHM b!M. 

npH 60abWKX (G.>
0
r) aeaH'IHHa {3 

112. B aToM cny'lae nnsr onpeneneHHSI ..,0 

CTaHOBHTCSI npaKTH'IeCKH He OTnH'IHMOll OT 

uenecoo6pa3HO aano>KRTb cnafioe npononb-

xl + 
OcHOBHOll attnan a MarHHTHHTHblll MOMeHT I - rHnepoHa, no-aHnHMOMy, 

BHOCHT BHpTyanbHasr tlHCCOUHaUHSI Tan a I++ I 0 + rr + • A HanorH'IHasr tlHCcouR-

auRSI I p + n + 1T + I HMeeT MecTO }; nnsr npOTOHa. nofTOMY y Hac HeT HHKaKHX oc

HOBaHHll 3apaHee C'IHTaTb, 'ITO MarHHTHblll MOMeHT y I 
0 

cywecTaeHHO MeHbWe, '!eM 

y npoToHa. B casr3R c aTHM cnenyeT oTM eTHTb, 'ITO y A - qacTHUbt naccouRauRsr 

c acaycttaHHeM 3apH>KeHHOro rr Me3oHa a cocTOIIHRH c L = 1 HeB03MO>K Ha. Mo

>KeT 6btTb, aTHM o6bi!CHI!eTcll Mana11 aenR'IRHa MarHRTHoro MOMeHTa A• , KOTopall 

6blaa noay'leHa 8 He):[aBHRX 0Ub!TaX161, 

4 

HOe MarHHTHOe none, npR 

BHCRMOCTb ,OT G) 8blp8 
0 

f3' · = 
2( 1 + 

eH G) 
, 

rne X = ---- = 
m.cco 0 ..,0 

np11 GJ
0 

r >> 1 14 I nepe 

pOKO HCnOnb3yeT CII npH aHa 

4 • .Qo cHx nop Mbt pa 

perasr ero B3aHMonellcTaHa 

BHSIX STO B38HMO~eACTBKe 

CTaHOBIITCII HenpRrO):[H b!M H 

Pa3/IH'IHOt ' O pona ocn 

npHtlep>KH88ITHCb BbiWe, no 

a 'laCTHOCTR HocoBbiM R H ; 

UHII aneKTpOH8 MIOOHRII 3a 

pOHSMB 8TOMHbiX o6onoqeK, 

pe38pii):[KH, 06p830BaHHII OT 

Ha R T.tl. KpoMe Toro, Ha 

MO>KeT OK838Tb XHMH'IeCKO• 

Te >Ke cj:JaKTOpbt e np r 

poHa. OnHaKo H3-3a Manor• 

meCTB C8113aHHall C HHMH .0 

.Q1111 Toro, 'IT06bt HMer, 

tlOCTaTO'IHO, 'IT06bl 'laCTOT8 

qecttoll penaKC 8UHR 

HUH " « 1010 -I 
ceK. 

XR 

nonpo6Hbtll aHanH3 
171 

flOK 

TOHa npll CKOpOCTIIX "CH!"MI 

XI .Qnll MIOOHHII Orp! 

6onee· >K eCTttHll xapaKTep: 

ecnH r < r + • B 
XHM p. 
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9TbC SI Cp8BHHMbiM C Be!IH'IH-

oil: 

it / 2 / 

+ 
T OM, 1.:J T O ll 0110BHH8 ~ -

, napa nn enbH biM Hanpa an e-

l38UHJO , 8 BT 0 p8SJ n 0 110 BHH8 

awM H8llp8B1l8HH 8 M CllHH 8 , B 

rro n<~ pH30B8 TbCSI, TaKHM o6-

)M 38 BHCHT OT B811HqHHW 

) , H OT M8rHHTHOrO MOMSH-

•!IH'I H H 8 , !IpOnOpUHOH8!IbH8SI 

0 
+ 11 OTHOCHTe!IbHO 

8CHMM eTpHH B p8C!l8.ll8X 

+ 
HTb Mar H HTH bi ll M OMeHT I -

M CSI, 3 T O O T H OW8HR 8 HM 8 8T 

731 

~ M O M e HT b! / cj:J opM y !Ia /3/ 

10 1.1 8 HO, l.J T O M BrHHTH btf:t M O-

HT HOM y MOMeHTy npOTOH8 

' CTHOC TH, ecnH U> r = 1,{3 =2, 
4 

:.1M . 

. KTH'Ie C K H He OT!IH'IHMOll OT 

nan o>K RTb c na 6o e n po.uonb-

r ane poHa, no-sH.a HMO MY, 
, Anano rH'I H8SI .UHcco uH

OM Y y H8 C H e T HHK8KHX oc

C Y lU8CTB 8 HHO M8HbW8, "18M 

- '1 8 CTHU hl .UHC COUH 8UHSI 

L = 1 neBo3M O >K Ha, Mo

MOM e H T a A0 , K o TopaSI 

HOe M8rHHTHOe none, npH H8!IO>KeHHH MarHHTHOro !lOllS! {3 yaenH<feaaeTcSI, h ero 3a-

BHCHMOCTb OT U> 
0 

B&lp8>KaeTCSI cj:JOpMynoll 

{3 ' . c (1 + 2x 2 + ) , /4 / 

2 ( 1 + x•) 1 + (1 + x 2)U>
2 r

2 

eH , • 
{<) , eH 

r.ue X = {<) 
/ 4a / 

m.c w 0 "' c 
{<) 0 . 

Ul T >> 1 
0 

/ 4 / nepexo.oHT B R3 B eCTH YIO cj:JopMyny O p Hpa H .up.
12 1

, KOT o pa!l w e-

+ 
p OKO HC!l O!Ib3yeT C SI npH 8 H 8 !IH3e ,ll e !lO!I S! p H38UHH p. - Me;J OHOB , 

4, ,ilo CH X !lOp Mbl p8 CCM8 T p HB8!IH 8TOM 'cHrMHOHHSI ' 1<81< H30!IH pO B8HH bi i! , npeHe6-

peraSI ero B 38H MO.o ellcT B HeM c oK p y>K aiOmei! cpe.uol!, Me >K .uy TeM a pea nbHbiX ycno

BHSIX STO B38HMO.Uell CTB!Ie M O >KeT OK838TbCSI CyiUeCTBeHH&IM , H cj:JOp M y!Ihl / 3/ H / 4 / 

CT8HOBSITCSI Hen p HrO .UH b!M H .ll!I SI 8H8!IH38 BKCnepHM eHT8!IbH&IX pe3y!IbT8TOB, 

PaanH'IHOI ' O po.ua o c no >K H eH H!I , MeHSIIOIUH e T y cxe My .uenon!lpii38UHH, KOTOpo i! Mbi 

npH.Uep >K HB8!IHCb B &IWe, !lO,llp06HO HCCJi e,llOB8Hbl B Clly'!ae MIOOHHSI MHOrHMH 8BT0p 'I MH, 

a 'IBCTHOCTH Ho c oBb!M H .fh<oan e ilo ll 
131

• K aTHM ocno >K HeHB!IM OTHOCHTCSI .uenonS1pH3a

UH!I S Ji e KTpOH8 MIOOHBH 38 C 'leT 06 M eH8 CO CB060.llHb!MH 3116KTpOH8MH cpe.Ubl, C 8116KT

pOH8MH 8TOMHhlX 0 6 0 !IO '! e K , 38 C'leT B38HMO,ll ei!CTBHSI C KpHCT8!I1IH'IeCKHMH !lO!IHMH, ne

pe38p!I.UKH, o6p830B8HHSI OTpHUaTe!IbHOrO HOH8 MIOOHHSI C nocne .o y iOIUei! !lOTepel! S.119KTpO-

+ 
Ha 11 T,J:l, KpoMe Toro, Ha .u enon<~pB38UIIIO - M930H8 CyiUeCTB9HH09 B1IHSIHH9 

M O >K eT OK838Tb XHMH'IeCKOe B 38HMO.ll9i!CTBHe M IOOHIISI C 8TOM8MB Cp9,ll bl, 

+ 
Te >K e cpaKTOp bi B npBHUHne cy m ecTaeHHbl B .on<~ .ueno n!lpH38UHH I - rHne-

poHa. O.oHaKo 113-3a M anoro a peMeHR >K H3HB I+ MO>KHO O>K H.U8Tb, 'ITO B p!!.ue ae

mecTB CBSI38HH8SI C HHMH .ue nO!IS!pH38UHSI He yy::rreaaeT npOH30llTR, 

,ilJISI TOrO, 'IT06b! liMen M9CTO 'IHCTO "cRrMBOHHeBb!ll" MeX8HH3M .U9!l01I!IpH38UHB, 

.ll 0CT8TO'IHO, 'IT06bl '18CT OT 8 n e p9BOp8'1HB8HHSI 9!I9KTpOHHOr O C!lHH8 H BpeMSI XRMB-

'!eCKOft penaKC 8UHR r Y.llOB!IeTBOpSIJIH C116.ll Y IOIUHM H e paB e H CTB8M : 
X RM. 

H!IH « -1 
ceK . 

" .<< {<)0 " << 

>> 
XRM 

>> 
X HM. 

10 
-JO 

c eK 

/5/ 

x/ 

171 
no .u po6H b! l! 8 H81IH3 !IOK83b!B8eT, 'ITO .ll!ISI cpOTOSMy!IbCH i! , lK H.UKOrO aprOH8 H KpHn-

TOH8 npH CKOpOCTHX • CHr M ROHHSI' !lOpSI.llK8 105 -106 
CM /ceK HepaBeHCTB8 / 5 / , UO-BH.UH-

x / ,ilJISI MIOOHHH orpaHH'IeHHSI, JtOTOpwe H8Jt!I8.llb! B8 lOT H e paBeHCTB8 / 5 / , HOC SIT 

6onee· >K eCTKHll x apaKT e p: 11 << 106 ceK-2 npH r > r + B!IH 11 r :nnvr.<< l 
• B c nyqae A•Br -"• -10 2 XHM. 1'-

ecnH r XRM < r /l + " • • XBM 

T ,e. HepaBeHCTB8 /5 / 38B6.ll OMO He B&l!lO!IHSIIOTCSI, 

5 

/ 



MOMY BbJnOnHSIIOTCSI. Cy JlSI no BCeMy, OHH HMeiOT MeCTO H JlnR pRJla llpyrHX JlHanexT

pliKOB C JlllaMarHIITHbJMII CBOKCTBaMRx / , ecn11 nocneJlHI!e XIIMR'IeCKII He B3aHMOJlellcT-

ey 10T c so .n opo.noM HnR B38HMo.o.eA:cTBy iOT He o'-l e Hr.. aKTHBHO. OueHKH riOK83biBaJOT, ttTO 

Jln!l "' c H rMHOHHee·, aaMe.n nHBWHXCQ .a.o C KOpocT e H nopRJlKa 10
6 

-10
5 

cM/cex, eenHl.IR-
6 8 -I 

He npeBbtwaeT 10 - 10 cex • Ha v 

+ 
BMecTe c T eM Manoe speMR >K H3HH ~ - rHnepOH8 MO >K 8T rtpt~B8CTH K OCJIO>K-

HeHIISJM Jl pyroro poJla, KOTDpbtx HeT B cnyqae 1'-+ -Me3oHa. Dena B TOM, 'ITO npH 
8 + 

cxop o c THX nopRJlKa 10 cM / cex. I - r11nepoH y >Ke He o6pa3y eT BIIJlHMoro cneJla, 

T. e . TpaxT y eTcH, Kax ocTaHOBHBwnllcSJ. B To >Ke BpeMSJ BbtnonHeHIIe HepaseHCTBa /5/ 

MO M HO rapaHTIIpOBaTb TOnbKO B TOll o6naCTH CKOpOCTell VS+ , npH KOTOpbiX BepOSIT-

HOCTb IIOHII3aUHII, 06MeHa C B036y>KJleHIIeM II llpyrKX HeynpyrHX npouecCOB, Jl8101UKX 

5 6 
sxna LI B v , JlDCTaTD'IHO Mana I vL+- 10 -10 cM/cex.l. 

Kax noKa3bJB810T npocTbte oueHxH, speMR 3aMeJlneHHR I+ rRnepOHOB B ¢oTo-

8 
aMynbCIISIX, >KKLIKOM aproHe Knll KpBnTOHe OT VL+- 10 cM/cex JlO v.,. + 

6 5 -11 -10 -
10 - :0 CMfceK COCTBBnSJeT npBMepHO 10 - 10 cex, T.e. CpaBHIIMO c 

+ 
3To npiiBOLIIIT K To My, 'ITO 3Ha'IHTenbHaH LIOnS! }; - rHnepOHOB MO>KeT pacn8Jl8TbCSI 

JIJIR B CB060.0.HOM COCTOSIHHH, HJIH B T8KHX Y CJIOBBS1X 1 K0f".C.8 l.IHCT'O "'CHf"MHOHH8BbiA"' Me-

X8H113M L18nOnRpii38UIIII He HM eeT M8CT8, 

3aMeTIIM, DJlHaxo, 'ITO 113-3a o'<eHb pe3xoro cnaJla ceqeHIIll Heynpyr~o~x npoueccos 

np11 cxopocTRX v}; + << 10
8 

eM leeK /no 3aKoHy , 6nH3KOMY x axcnoHeHullanbHoMy/ o6-
+ 

nacTb cxopocTell, rLie v - w 
0 

, RBnsreTcR JlOBOnbHO y3xoll. }; - rHnepoH npoxo-

JlHT 3Ty o6naCTb CKOpOCTell 38 BpeMSI, Manoe no Cp8BIIeHIIIO C BpeMeHeM >KH3HII /oueH-

-12 10 -1 
Kll Jl810T I ~ 10 cex/ . np11 6onbWIIX CKOpOCTSJX V >> 10 C8K , H 

};+ - r11nep011 paCn8LI88TCSI flO'ITH H8JlenOnRp 1130B8HHbJM, npH MeHbWHX CKOpOCTSIX 

v << 
10 -1 

10 c 'ex BbtnOnHSIIOTCSI HepaBeHCTB8 / 5/, II, TaK KaK npH 9TOM npaXT11'<8CKH 
+ /7/ 

}: -rHnepOHbl o6pa 3 yiOT 8TOMbi "'CHf"MHOHRSI"' B OCHOBHOM COCTORHRH , MO>KHO see 

nonb30B8TbCH ¢QpMynaMH /3 / H /4/. J.1 CXOJl SI 113 9TOrO, MO>KHO BBeCTII JlOrronHHTenb-
+ 

Hbtll napaMeTp f , xoTDpbtll onpeLiensreT aon10 I - rHnepoHOB, pacnaBWHXCR 

LID Ha'!ana LlenonsrpH3aUHH. XoTR BBeJleHIIe aToro napaMeTpa npiiBOLIHT K HexoTopoMy 

ycnO>KHeHHIO pac'<eTHbtX ¢opMyn, ero onpeJleneHHe caMo no ce6e npeJlCTaBnsreT ¢11311-

'lecxHII KHTepec, C yqeTOM CK83aHHOrO COOTHOW8HHe /3/ 3anHCbtBaeTCSI B BHL18: 

x/ B &TOM cny'lae o6MeH anexTpoHaMH c nepesopoTOM cn11Ha np11 yapyrHx coyaape· 

HIISIX np8KTH'I8CKII H8B03MO >K 8H, TaK K8K KOHU8HTpaUIISI CB060JlHbiX aneKTpOHOB HH'ITO>K

H8, a cnHHbi aTOMHhiX aneKTpOHoa
10

HaCbiiU9Hbi. B MeTannax H napaMar~eTH_fax Ha-3a 

HHTeHciiBHOro o6MeHa v » 10 cex-1 CBR3b Me>KJly anexTpOHOM H I - r11nepoHoM 
pa3pbtBaeTCSI, H I+ - renepoH soo6me He JlenonsrpH3yeTCSI. noaTOMY MeTannH'18CKH9 

H napaMarHIITHbte cpeabt LlnR Hawell uen11 cosepweHHO HenpHrOJlHbJ, 

6 

.-

{3 

fl Ba napa M eTp a H w r 
0 

T8 T bi OfiblT OB C M 8f"HHTHbtM 

'l y o Jl e non Hp11 3aU HH I + 

n pOH3BOnbHOrO Ha npasneHI!SI 

BIIJl 

5 . Ce c T eMa y pa BHeHn 

/cp. / 3 / /: 
(1, 

dp 1 

at 
(2 , 

dp 1 

dt 

( I 

d T., 

dt 

e 

mL 

3Jl ecb 
.. (1) 
p B8 KT Op nor 

(lo 2) 

an e KTpOH8 , T .. - T eH 

Ha, ( a6c on 10THD a H 
1•1 

B JlBnbHeliweM Mbt 6 
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:SI pll!la !lpyr HX !1H3HeKT

H'<eCKH He B3aHMO!leilcT-

OueHKH noKa3biBa JOT, lfT o 

MO>«eT llpl!BeCTH K OCno>« 

a • .Qeno B TOM, '<TO npH 

paayeT BH!lHMoro cnea a, 

~HeHHe HepaBeHCTBa /5/ 

+ , npH KOTOpwx sepo l!T-

I"HX rrpOU8CCOB , Ll8KHURX 

K./. 

~+ - rHnepOHOB B Q:>oTo-

:MiceK ao 

T.e. Cp8 BHH MO C 

pOHOB MO>K eT pac naaaTbCll 

qHCTO •cHrM HOHH ee wA• Me-

enHil n eynpyrax npoueccos 

3KCilOHeHUH8flbHOMy/ o6-
+ 

~ - rHnepoH npoxo-

c speMeHeM >KH3HH / ouea

liX v >> to10
ceK-l, " 

npH MeHbWHX CKOpOCTliX 

8K npH aTOM np8KTH'<eCKH 
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BHOM COCTORHHH , MO >K HO 

~nepOHOB , pacn aB W HXCll 

npHBO!lHT K HeKOTOpOMy 

:e5e npeacTaBnl!eT Q:>H3H-

lHCbiB88TCR B BH.ae: 

nHHa npH y npyrHx coyaape
O.HbiX aneKT pO HOB HR1.1TO>K-

napaMar~eT H~aX Ha-aa 
TpOHOM H ~ - rH nepOHOM 
• noaTOMy MeTannH'<eCKH9 

rO!lHbl, 
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( 1 + --+- -;., -.--;z ) • + --2- 161 
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.Q sa napaMeTpa H w r 
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M hi MO >I<8M B npHHUH ne Oflp8Ll.8nHTb, flOHBn8K8fl peaynb-

TBTbi OITbiTOB C M8rHHTHbJM flOneM. 8 CBfi3H C 3TttM HM88T CMbiCn p8CCM0Tp8Tb 38Ll.8-

"Y o aenonl!pH3aUHH ~ + B 8TOM8 •cHrMHOHKfl", flOM8 W8HHOM B MBr'HHTHOe none 

npoH3BOnbHOro HanpasneHHll. 
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ynosneTsOp lleT HepaseHcTsy __ • x << 1 I HenocpeacTseHHoe saaHMoaellcTBHe I+ -
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rv.:neooHa c aaewaHM MarHHTHbiM noneM Mana no Cp8B H 8HHIO C B38HM O.ll8 ACTBH8M CnH-

HOB 
e ( 1) 

< II p 
n;~c let • t 
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s ypasne-H aneKTpona/. B 3TOM npH5nH >I< eHHH '<nenw 
e (1,2) 

HRH 7-a H rr."'c £ emnH m Tnt 

TaKHM o5pa30M npH5flH >I<eHHyJO CHC TeMy mmei!Hb!X ypasHeHHil Mbl 5yaeM pewaTb npH 
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3aecb n - enHHKl.IHhlA aexTop aaonb HanpaaneHHH MarHHTHoro nonH, it - eaR H&'l-

~ -Hblll seKTOp, nepneHLlHKynHpHblll HanpasneHHKJ MarRHTHoro nonH B nnocKOCTH ( P 
0
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OJ OJ =w

0
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1
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2 - ••• 

npH ycpeaH9H HR no BpeMeHH nonyqaeM: 
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1 + ( 1+ X 

.. (1) ... 
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3a MeTHM, 'ITO K03cjJ<PRUH9HT npR p n B 1101 cosnaaa e T c npasol! 'lHCTbJO 141. 
0 

<;l opMynbi 111 1- 1 12 1 HBnH JOTCH cnHwKoM rpoM03LlKRMH. OaHaKo OHH cywecTseH-

HO y npO LU810T CH np11 X >> 1 . npeHe6peraH «neHHMII nopHLlKB 1/ x 2 
, OLlH8KO no-

18I xl 
n pe>K H eMy Cl.IHT8SI, li TO X<<-- , nony qHM: 
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... (I)-+ 

< p m > = (P ;,) 
0 4 + 

,4 
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OJ r 
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-+(I) ... 

<P f> =0. 1131 

M bi BHLliiM, «To q,opMy na 112 1 BOOOLUe He coaep>KHT senH'lHHbi MarHHTHoro no-

U H, 3TO CBH38HO C T e M, 'ITO <I ,J8CC M8TpHB8eMOM npHOfiH)I{ 9HRH CT8UHOH8pHbiMH 

COCTOHHHSIMH sneKTpOH8 SIBnH~TCSI CO CTOSIHHSI C OnpeaeneHHOA np09KUH9A CITHH8 H8 Han-

pasneHHe H ; Henocpe.acTBBHHblM >Ke aoa,aeAcTaHeM aaewaero MarHHTHoro nonst aa 

cnHH ::::+ rHnepoHa Mhl npeH e6p eraeM, CtiHT8H ero M 8nbJM ITO Cp8BH9HHIO C Mar-

HHTHbiM n oneM aneKTpOHS. 3aM9TH M, qTQ llOCKOnhKY no nOBHH8 aneKTpOHOB o6naaaeT 

npo e K ueel! cnHHa Ha HanpasneHHe H paBHoll + ¥. h , a nonoBHHa - npoexuHeA 

CUHH8 HH Hanp8Bfi9HH9 H , p 8BHOll -¥, h , B .0.8HHOM OpH6nH>KeHKH HMeeT M9CTO 

CHMM9TpHA OT HOCHT e llhH O HanpaaneHHH BH9WHerO M8THHTHOrO llOnR, qTQ npHBO.aHT K 

.... .... xx/ 
paBeHCTBY p ( t) m = 0 , KOTOpoe, 9CTeCT<BeHHO, C0Xp8HHeTCH II. Upll ycpeaHeHHH 

llO BpeMeHR >K H3HH. 

xl HanpB>KeHHOCTb BHewHero MarHHTHoro nong aon)!{HB npH aTOM HMeTb nopH-

LlOK senH'<HHbl 104 
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6. PaccMoTpHM Tenepb soaMO>KHYIO npoue.aypy on htT OB .anst onpe.aerr e HHSI 

iiOrO MOM9HT8 
+ 

~ - rHnepoHa. 

+ 
flyCTb Ha aHarrH38TOp nona.aaeT ny'IOK 

x / 
~ - rHnepOHOB C HeKOTOpOA ycpe,aHeH-

Hoti rro ... yrnaM BhtneTa nonl!pHaauHeii Yrnosoe pacnpe.aerreHHe pacna.aHbiX npo-

TOHOB HMeeT BHJJ.: 
-+ 

dw = [1 + a(P
0
k)]df1, 

1!41 
k - e,aHHH'IHhtfi BeKTOp B H8Up8BileHHH Bb!lleTa npOTOH8. 

B btf5epeM Tenepb oc& z BJJ.Oilb HertoToporo HanpasrreH HI! 

/ 14 / no a3HMyTarrbHOMy yrny. B peaynhTaTe Mhl nony'IHM: 

H npOHHTerpHpyeM 

d =(1+a(Pi)cosO)d(cos0), w1 o 
/14/ 

r JJ. e cos e = cos( k .. i ) • 

TaKHM o15paaoM, KoacpcpHuHeHT acRMMeTpHH Yt OTH OCHT ellbHO HeKOTOporo__ Hanpasrre-

~ 
HHS! I nponopUHOHarreH npOeKUHH BeKTOpa nOrrS!pH3aUHH Ha 3TO Hanpa s rreHHe 

-+-+ 
a(Pi). 

0 /15/ 

CH aqana paccMoTpHM pacrtaJJ. bt - rHrrepoHOB B OTCyTCTBH9 BH9WHerO MarHHTHOrO 
-;.. 

non11. B aT-OM cnyqae, He3aBHCHMO oT Bbtoopa i , OTHoweHHe KoacpcpRuHeHTOB acwM-

MeTpHH s pacna.ae npH ocTaHOBKe H Ha neTy onpei:lenReTcR no cpopMyrre /6/. 

tlanee BKrriO'<RM Mar·HHTHoe none H 
(O) 

H Onpe JJ. ellRM KOacpcpHUReHTh! aCHMMeTpHH 
(1) 

B pacnaJJ.e H8 rreTy (y-+ i H npH OCTaHOBKe 
H 

( y-+ OTHOCHTerrbHO HanpasneHRS! H 

ne rKO BH.ll9Tb 1 liTO 

~1) 

{3 -+~ y H + 
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r • BHewH ee MarHHTHOe none npH aTOM MOlKeT HMeTb HanpRlKeHHOCTb nopRJJ.Ka 

H9CKOnbKHX C 0 T 9H raycc , t.{TO COOTB9TCTByeT .X - 1 • 

M hi MOlK a.! nOCTynHTb H HHB'Ie, a HMeHHO, H3MepHTb KOacpcpHUHeHThl acHMMeTpHII 

~1) ,(O) 
y _,. H y.. OTHOCHTenbHO H9KOTOpOrO H8llp8Bn9RHH ... ' 
H , npH al5corriOTHoA senH'<HHe H - 101-c. C yqeTOM /}3/ 

B aTOM cnyqae oyJJ.eT HMeTb BH.a: 
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Via paseHCTB /17 I H /16/ TaKlKe MOlKHO onpe.aenHTb R w 
0

r • EcnH oKa>KeTCH , 

'ITO w 
0 

r 2-3, HaHoonee uenecool5pa3HO KOMDH RllpOBBTb H3MepeH!IR, npHBO.!lS!llllle 

K / 17 / H / }6 / . 

x/PaayMeeTcR, reoMeTpRR OllbtTa .aorrlKHa DhiTb TBKOA, 'ITODhl 

HO HYiliO, 
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+ 0 B 0 3M O)I{ HOM MeT o .ae o npe.aeneHHSI MarHHTHo r o M oMeHTa I 
rHn e poHa . 

npe.anO )I{ eH MeTOLl onpe.aen e HHSI M8f'HHTHO !"' O MOMeHT8 ~ +

f'Hll e p OHa, He Tp e 6yiOWIIH npHM e HeHHSI CHnbHbiX M 8f'HHTH biX nonew 

8 OCHO B e 9TO!"'O MeT O.Q8 ne )I{ I< T S!BneHHe .a enonSI OH38UHH n o n o>K HT e nb 

H O 38p!iPKeHHb! X '18CT HU B K OH.Q eHCHpO B 8HHblX Cpe.aax, n o K8 3 8HO , 'I T O 

B e n :I'IHH8 M8f'H H TH O!"'O MOMeHT 8 ~ + - rHnepOH8 B npHHUHn e MO )I{eT 

6b!T b H8H.Qe Ha H3+ 8H8nH38 9KCnepHM e HT8nbHbiX Ll 8HHb!X n o 8 C HMM e T -

pHH B pacna .a e ! -+ p + 11° H a neTy H n pH ocTaHOBKe. 

npenpMHT 06~te)lMHeHHOI'O MHCTMTyTa ll)lepHbiX MCCAe)lOBaHMil. 

Ll y6Ha 19tl4 

p - 1 5 1 3 
Lyubos hits V.L., P odgoretsky M .I. 

On a Possib le +Method for D etermining the 1\IIag netic 
M o ment o f a ! Hypero n 

A method is proposed to determine the magnetic mo ment 
o f a ~+ hyper on w hich does n o t require strong magnetic fields 
This metho d is based on the dep ola rization o f charg ed pa rticles 
in condens ed media, It is s h own tha t the magn itude o f the mag
netic moment of a I+ h ypero n can be, in principle, fo und from 
the a n a lys is o f experimenta l d a ta o n a s ymmetry in the decay 

~ + .... p + 11° in flig ht o r a t s top . 
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