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PaHee 6~no noKa3aHo/t/,4TO 4acTH~~ e BHAe KOnb~ee~x TOKoa 

paeHopacnpeAeneHHoro no noeepxHOCTH Topa 6e3Maccoeoro 3aPRAa, 
o6pa~a~~erOCR CO CBeTOBO~ CKOpOCTb~ /npH4eM MarHHTH~~ noTOK 
CKB03b KOflb~a KBaHTOBaH/, HMe~T 6nH3KHe K 3KCnepHMeHTaflbH~M 
Mace~ noKoR 3neKTPOHa H ~oHa H cnHH ~/2. CeR3b 3HeprHH no
KOR 4aCTH~ C HX nonH~M MarHHTH~M MOMeHTOM B~pameHa 4epe3 B~-
4HCflReM~~ Ha 38M HHTerpanlt.2/. BnocneACTBHH 6~no nony4eHo T04-
Hoe aHaflHTH4eCKOe B~pameHHe HHTerpana H rHpOMarHHTHOe OTHO
WeHHe 4aCTH~-Kone~ C aHOMaflbH~M cnaraeM~M, KOTOpOe, OAHaKO, 
BABOe npeeocxoAHno 3KcnepHMeHTanbH~e AaHH~e. 

~aflbHe~WH~ aHaflH3 06Hapy*Hfl 803MOmHOCTb o6ecne4HTb B paM
KaX MOAenH coenaAeHHe a npeAenax owH6oK 3KcnepHMeHTa/a/ a~
weynoMRHyT~x pac4eTH~X napaMeTpOB 4aCTH~, BKfl~4aR H g-~aKTOp 

060HX nenTOHOB, C HX H3MepeHH~MH BeflH4HHaMH, ecnH nOCTORHHY~ 
CKOpOCTb o6pa~eHHR 3aPRAOB $C B KOflb~ax B3RTb MeHbWe CBeTo
,80~. 

HHme H3nara~TCR TeOpHR H pac4eTH~e AaHH~e, nony4eHH~e a 
3TOM cny4ae. 

~HCKYCCHOHHaR npo6neMa TPaKTOBKH H cpaaHeHHR H3BeCTH~X 3Kc
nepHMeHTaflbH~X AaHH~x no ce4eHHRM B3aHMOAe~cTBHR 3neKTpOHOB 
60flbWHX 3HeprH~/4/ 3AeCb He o6cymAaeTCR, T.K. TeOpH~ H 6a-
3Hpy~~HeCR Ha He~ pac4eT~ ce4eHH~ B3aHMOAe~CTBHR ABYCBR3aHH~X 

nenTOHOB-KOne~ e~e npeACTOHT pa3BHTb. 

1. OCHOBH~E COOTHOWEHH~ 

H3 ycnoBHR KBaHToeaHHOCTH MarHHTHoro noToKa ~ cneAyeT 

'¢=Mc1>0 ; (M=0,1,2, ... ; ci>
0

= "!c-=2,0678506·10-7
). /1/ 

CHcTeMa eAHHH~ rayccoaa. 
8~6epeM ~HflHHAPH4eCKYC CHCTeMy KOOPAHHaT C OCbC Z,COBnaAa~

~e~ c ocbc CHMMeTpHH KOflb~a, H Ha4anoM e ero ~eHTpe. TorAa, 
KaK H3BeCTH0/5/, B6flH3H noeepXHOCTH TOpa eAHHCTBeHHaR COCTae
flR~aR BeKTOPHOrO nOTeH~Hana A¢ KOflb~eBOrO TOKa J H CKanRp
H~H noTeH~Han ' pacnpeAeneHHOro no Konb~Y aapRAa e a~pa3RTCR 
fp - paCCTORHHe OT pacnonomeHHO~ B 3KBaTOpHaflbHO~ nnOCKOCTH 
TOpa C ~eHTPOM B Ha4ane KOOPAHHaT OKpymHOCTH paAHYCa R, RBflR~
~erocR 6onbWHM paAHYCOM KOflb~a/ TaK: 

'\ (p) .. 2 ~ (ln. : + ln 8 - 2) ; } 

(p;:;, Po ), 

'l'(p):: ~R (ln.!.+ ln8); 
, p 

/2/ 

/3/ 

1 



'-

Hs 3S1eKTPOA~HaM~4eCK~X COOTHOWeH~~ Me*AY MBrH~TH~M MOMeHTOM 
11- 4BCT~I,4, 83HMYTBS1bH~M TOKOM J H PBAIIIYCOM R, 8HBS10rM4HO /t/, HB
XOA~M 

2 . J ,a\2 
R=~. -=--· 

,Be c 4rri'-
/4/ 

MarH~THbiH noToK ell= 2rrR·:A,p<-p
0

) paaeH 

ell= 2,8 e(ln ...!!.+ ln8 -2) .. M·CIJ0 , 
Po 

OTKYAB cneAyeT cneKTP AOnycT~MbiX 

/5/ 

A~CKpeTH~X SHB4eH~H ln _!!.: 
Po 

R ell 
In:-= M ..;:JL

2 
-ln 8+ 2. 

Po 2{3 e 
JlerKO BHAeTb, 4TO Cn~H S 4BCT~I,4~ eCTbft/: 

/6/ 

1i 
B= R . .JtA (p )=M-. c q~' 0 2 171 

acneACTBHe 4ero a sap.A*eHHbiX nenTOHax M=1. 
BKnaA cTai,4HOHapHoro 3S1eKTPOMarH~THOro non.A a 3Hepr~~ noKO.A 

ecTb 

EQ = ; f ( ~ Aq. +a 'I') d V, /8/ 

HHTerp~poBBHHe no BCeMy npOCTPBHCTBy. 
BBHAY Taro, 4TO nnoTHOCTb TOKa j 111 nnoTHOCTb sapRAa a OTni-14-

Hbl OT HYSl.A TOSlbKO HB noeepXHOCTH TOpa H TBM nOCTO.AHH~, H3 
/8/ C y4eTOM /2/, /3/, /4/, /6/ H /7/ BbiTeKaeT: 

_. 2 . e 
E' =~ (1+,8 +4,8 -). 

o 811- clio 191 
-. 
Ao6aBHB C~Aa 3HeprH~ apa~eH~.A sap.RAa e a co6cTBeHHOM Mar

H~THOM none E 0 = Pq. • c • e Af.{p0 ) 

Eo'= tee ,a. /10/ 
41L 

nony4HM nOSlHY~ 3S1eKTPOMarH~THY~ 3HeprH~ 4BCT~I,4bl: 

Eo=1iec [ (1+,8)2+,8 ~ ]= 'fiec [ 1+ ~(1-B)-B+ .!j; 
211- .4 cJl 0 21L 11>0 .4 

e e 2 a . -3 
B= 1-,8; ( --=,;--;a-= 2,322819· 10 ). 

CIJ0 rrllc rr 

/11 I 

nonara.R E0 =mc~ rAe m- Macca noKO.A 4BCTHI,4bl,. ~MeeM 

_t- e B2 
11- =..m.. (l+f); r .. '"":i:""(t-B)-B+.,....., 

2mc ..-0 4 
/12/ 

OTKYAB 3HB4eH~.A Be H BIL AS1.A 3S1eKTPOHOB Ill M~OHOB, np1o1 KOTOPbiX 

aen~4HHbl f ~ 3Kcnep~MeHTanbHble ABHHble no g;2 coanaAa~T, Haxo-
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A.ATC.A 3neMeHTapHo. OH~ paaHbl Be =1, 160807x10-3 H 811- =1, 154534x 
-3 R 

x10 , OTKYAB An.A 060HX nenTOHOB-KOS1el,4 ln~ -215,8. 3Ta r~raHT-
R Po 

CKB.A BeS11114HHa ln- ABeT OCHOBaH~e C4HTBTb BCe np~BeAeHHble Bbi
Po 

~e COOTHOWeHHI't T04Hb1MH. 
B pac4eTax ~cnonbsoaanHcb ~3MepeHHble aen~4~H~t.e, c,cll

0
,1'

g-2 /3/ 
~ 2. 

2. PE3YilbTATbl PAC4ETA 

Pac4eTHble napaMeTpbl KOS1ei,4-3S1eKTPOHOB H M~OHOB CBeAeHbl B 
Ta6n.1. noA ABHHbiM~ 0 MBCCBX H g -~aKTOpaX 4BCT~I,4 B CK06Kax 
Anl'l CPBBHeH~.A npHBeAeHbl 3KCnep~MeHTBS1bH~e ~X BeS1H4HHbl/3/, 

Ta6nm~a 

l!ac- g-2 1Q3 R J 
THUa ,8 m/M3B/c

2
/ 2'"' R /eM/ ln-

0 c 
+ e- 0,9988392 0,5110035 1,1596.523 ·11z 3,87xl0 15,8 I, 97 

/0,5110034/ /1,1596524/ 
IL± 0,9988455 105,65946 1,165936 

-13 
1,87xl0 215,8 407,9 

/105,65948/ /I, 165936/ 

KaK H CSleAOBano O*HABTb, HS-sa MBS10CTH OTS1H4H.A CKOpOCTe~ 
o6pa~eHH.A 3BP.AAOB OT CKOPOCT~ CBeTa reoMeTp~4eCK~e na~aMeTp~ 
KOS1el,4, ABHHble a/tf,cy~eCTBeHHO He ~3MeHIAS1~Cb. 

06pa~aeT Ha ce6.R BHHMBHHe npaKT~4ecKoe paeeHCTBO 6onbworo 
PBAHYCa KOSle~ KOMnTOHOBCKOH AnHHe BOS1Hbl COOTBeTCTBY~~HX 4ac
TH~. 

HoAenbHble cnHH, Macca H g -~aKTOp 4BCTHL4 coenanH c 3Kcne

PHMeHTOM. 
KaK OTMe4aS10Cb H 8/t(npHpOAB MaCCbl 3BP.A*eHHbiX nenTOHOB B 

MOAemt nonHocTb~ 3J1eK7poMarHIATHB.A. 

Ta6Jmua 2 A6cTpar~py.Acb OT 3neKTpoHa 

B f(B) 

- I -0,75 

H M~mta, paCCMOTPHM MOHOTOHHY~ 
3BB~CHMOCTb f(~ BO 3CeM AOnyc
THMOM HHTepeane !<13MeHeHH.A B OT 

0, 5 ·-0,44 
0,01 -0,008 
e 
T. -o 

0 
Jo-3 0,0013 
Jo-4 o,oo22 
10-4 e 
O ~'c 0,002322819 

0 AO 1 /Ta6n.2/. Hs Hee cneAye7 
HeBoSMO*HOCTb CTPYKTYPbl APYrHx 
HSBeCTHbiX 3S1eMeHTBPHbiX 4BCTH~ 
/HanpHMep, BAPOHOB/ T~na pac
CMOTpeHHOH SAeCb npocTe~WCH KOSlb
~eBOH, T.K. BHOMaSlbHB.A 4BCTb Mar
HHTHOrO MOMeHTa np~ BCeX BOSMO*
HbiX CKOPOCT.AX o6pa~eHH.A 3BP.AAB 
CSl~WKOM Mana. 
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fli060nbiTHO, 4TO JWIWb np11 eA11HCTBeHHOM 130.::-(1- e/«<J0 ) aHOMaJ1bHaR 
4aCTb MarHI1THOro MOMeHTa ri1~0TeTI14eCKOH 4aCTI1~bi-KOJ1b~a OTCyT
CTByeT. 

<!>opMyna I 11 I noaeonReT Bbi411CJ111Tb 3Heprl110 nOKOR 4aCTI1~bl 
C T04HOCTbiO, orpaHI1411BaeMOH OW116KaMI1 113MepeHI1R t,e, C 11 ~· 
AJ1R J11060HtlC. 6 4aCTHOCTI1, B CJ1y4ae CBeTOBOH CKOpOCTI1 o6pa~eHI1R 

aapRAa E0 e=0·,5115971 M3B 11 E0 ~ =105,77799 M3B, 4To noATBepmAa
eT peaynbTaTbl, nony4eHHble 411CJ1eHHbiMI1 pac4eTaMI1 a It/ 11 121. 

B aaKJ1104eHI1e OTMeTI1M, 4TO 6blno 6bl npelKAeepeMeHHbiM roeopi1Tb 
o6 aA3KBaTHOCTI1 paccMoTpeHHO~ CTPYKTYPHOH MOAeJ111 3J1eKTPOHOB 
11 MIOOHOB, HO BMeCTe C TeM 11 HeT npi1411H C411TaTb ee Henpl1eMJ1e
MOH, Ha TOM OCHOBaHI111, Hanpi1Mep, 4TO K3~ AaeT 11HTepnpeTa~l110 

3Kcnepi1MeHTOB no CTOJ1KHOBeHI1RM 3J1eKTpOHOB 60J1bWI1X 3Hepr11H,I13 
KOTOPOH BbiTeKaeT 11X 6eccTpyKTYPHOCTb B npeAeJ1aX -10- 16 cM. 
nocneAHee YTBePlKAeHI1e yR3BI1MO B Ka4eCTBe B03palKeHI1R npOTI1B 
npeAcTaeneHHOH MOAeJ111. He 11CKJ1104eHa B03MOlKHOCTb cornacoeaHI1R 
BeJ111411H 3KCnepi1MeHTaJ1bHbiX Ce4eHI1H 11 11X XOAa C 3Heprl1e~, a TaKlKe 
c HaJ111411eM paccMoTpeHHOH ABYCBR3aHHOH CTPYKTYPbl 3J1eKTpOHa c 
y4eTOM,B Cy~HOCTI1, 6eCKOHe4HO MaJ10H TOJ1~11Hbl ero KOJ1b~a . 

. npi1HOWy 11CKPeHHIOIO 6naroAapHOCTb ~.A.AneKCaHAPOBy, B.H.E(J>11MO
ay, B.r.KaAblweecKOMY , B.H.fly~I1KOBY 11 E.n.Wa6ani1HY aa A11CKyc
CI110, KPI1TI14eCK11e 3aMe4aHI1R 11 ~eHHble coeeTbl. 
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