
~.M.MaTopa, B.A.CaBBHH, 
~-~.llie~oHQeB, H.ID .lliupuKoBa 

0 fi b e A M H e H H bl M 
MHCTMTYT 
HABPHbiX 

MCCJ6AOBaHMM 

AYfiHa 

+ 

9/11 .. tl 
p 3-81-591 

PACqET MACC OOKOH 3nEKTPOHA ~ MIDOHA 

HanpaeAeHo e Jltl> 

1981 



,,, 
,· 

i i 

l '.·\,\ 

.;·t, 

(, 
. ·~ 

'·l:' i~ I 

}' 

B pa6oTe It/ 6bllla npe,qnolKeHa Mo,qenb CTPYKTYPbl 31leKTPOHa H 
MIOOHa, B COOTBeTCTBHH C KOTOPOH llenTOHbl npe,qCTaBilRIOT C060H 
KOilb~esble TOKH pasHopacnpe,qeneHHoro no nosepxHoCTH Topa 3apR
,qa e, HMeiO~ero nOCTORHHYIO CKOPOCTb a3HMyTallbHOrO ,QBHlKeHHR, 
paBHYIO CKOPOCTH CBeTa c, a npOHH3b1BaiO~HH KOilb~a-4aCTH~bl Mar
HHTHbiH nOTOK KBaHTOB'aH H 80 BCeX llenTOHaX paBeH H3BeCTHOMy 

KBaHTy MarHHTHoro nOTOKa cll0 • "! C • 

Cne,qyeT no,q4epKHYTb, 4To BblweynoMRHYTaR senH4HHa KBaHTa 

ell ,., rrii. c H3MepeHa 3KcnepHMeHTallbHO /snepsble - s csepxnposo-o e 
,QR~HX KOilb~ax/ H n03TOMY RBilReTCR e,qHHCTBeHHO B03MOIKHOH. 0Ha 
He npOTHBOpe4HT H TeOpHH. ~eHCTBHTellbHO, BCile,QCTBHe TOr0,4TO 
B KOilb~e CTa~HOHapHble COCTORHHR /TOK CBepxnpOBO,QHMOCTH 6e3 
,QHCCHna~HH 3HeprHH/ pea/1H3YIOTCR TOilbKO KaK TOK KBa3H4aCTH~, 
COCTOR~HX H3 nap 31leKTPOHOB, MOMeHT HMnyllbCa KalK,QOH KBa3H4ac-
TH~bl ,QOillKeH KBaHTOBaTbCR, H 
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/1/ 
I R k- pa,qHyc KOilb~a, A¢- cocTaBilRIO~aR seKTOpHoro noTeH~Hana 
Ha ero nosepXHOCTH/, OTKy,qa npH L,.,l nolly4aeM HCKOMYIO BellH4HHY 
KBaHTa cll 0 
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Macca 4aCTH~-TOpOB MOlKeT 6b1Tb Bb14HCileHa C lKenaeMOH T04HOCTbiO. 
Hx 3HeprHR nOKOR CKila,QbiBaeTCR H3 ,qsyx 4aCTeA. nepBaR 4aCTb 
3HeprHR Bpa~aTellbHOro ,QBHlKeHHR 3apR,qa e B CTa~HOHapHOM C06CT
BeHHOM MarHHTHOM none KOilb~a C H3BeCTHbiM BeKTOpHbiM noTeH~Ha
llOM A¢, KOTOpbiH B HaweM Clly4ae paBeH 

AA. • ..Ly~[(.&_- k)K(k)- _g_·E(k)] 
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(R+r)2+z 2 

/CHCTeMa e,QHHH~ rayCCOBa, KOOP.QHHaTbl r , c/J , Z - ~HilHH.QPH4e
CKHe, R - 60ilbWOH pa,qHyC KOilb~a, PO - MallbiH pa,qHyC Kpyrosoro 
ce4eHHR Topa, p0 <<R , K , E- nonHble 31111HnTH4ecKHe HHTerpanbl/. 
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~pyra~ 4aCTb - 3HeprH~ cTa~HOHapHoro 3neKTPH4ecKoro H Mar
HHTHoro non~ /c Hanp~~eHHocT~MH ~H HI Eu. 

E0 ... ..1.. ( (H2 + &2
)dV, 

811 
/4/ 

B /4/ HHTerpHpOBaHHe B~nonH~eTC~JlO BCeH BHeWHeH no OTHOWeHH~ 
K noaepxHOCTH Topa o6nacTH. H H &, KaK H3BeCTHo, a~pa~a~Tc~: 

2 2 2 
Hr = ~.- z [ R + r + z E-K] 

"·R ry'(RH)~ +ZI! (R-r) 2 + z2 

/5/ 
H .. -L 1 R 2-r2-z2 

z rrR. -( E+ K] • 
y(RH)2 +Z ~ (R-r)2+ z 2 ' 

&r·-ir R ((.! .... , 2(R+r) ) ..!-..... !. l: 
17 y'(R+r)2+z2 r (RH) 2+ z 2 1-k2 r 

/6/ 

&z=-..2... 2Rz ,........§_, 
17 ,R{(R+r)2+z2J3/2 l-k2 

3HeprH~ E0' aaHMyTanbHoro ABH~eHH~ 11/ pasHa 

E •• , A /7/ O "'Pq,C .. e ¢ , 
rAe P¢ - cocTaan~~~a~ HMnynbca aap~Aa e a none c aeKTOPH~M no
TeH~HanoM /3/ /Ha noaepXHOCTH TOpa/. 0Ha nerKO B~4HCn~eTC~ 
H An~ paCC4HTaHH~X aft/ KOne~-3neKTPOHOB H M~OHOB, H COCTaa
n~eT, COOTBeTCTBeHHO, 

E"= 0,255206 M3B H E0"= 52,7664 M3B. 
Oe IJ.· 

3Ha4eHHe E0 MO~Ho nony4HTb c noMO~biO HHTerpHpoaaHH~ 
Ha 38M /4/ C y4eTOM /5/ H /6/. 

BBHAY 6nH30CTH nony4eHH~x aft/ a peaynbTaTe npeABapHTenbH~X 
pac4eToa TeopeTH4eCKHX MOAenbH~x 3Ha4eHHH 3HeprHH noKo~ Eo= 
= E0 +Eo"' An~ e± H IJ.·± E 08 = 0,51162 M3B H E 0 1l.= 105,782 M3B 
K HX H3BeCTH~M 3KCnepHMeHTanbH~M 3Ha4eHH~M npeACTaBn~eTC~ aK
TyanbH~M YT04HHTb pac4eT Eo • 3To 6~no CAenaHo, H nony4eHHble 
peaynbTaT~ npHBOA~TC~ HH~e. 

4HcneHHOe HHTerpHpOBaHHe /4/ npOAenaHO 6~no SHe KOnb~eBOH 
o6naCTH C Man~M paAHYCOM Kpyroaoro Ce4eHH~, COCTaBn~BWHM B paa
H~X cny4a~x OT 10-6 R AO lo-s R • BHYTPH 3TOH o6nacTH HHTerpHpo
aaHHe C OTHOCHTenbHOH T04HOCTbiO He xy~e 10-6 B~nOnH~nOCb aHa
nHTH4eCKH. 06~a~ OTHOCHTenbHa~ T04HOCTb B~4HCneHH~ 3HeprH~ no-
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KO~ COCTaan~eT 10 .Pac4eTH~e HX 3Ha4eHH~ npHBeAeH~ B cpaaHe-
HHH C H3BeCTH~MH 3KCnepHMeHTanbH~MH AaHH~MH B TaUn1-14e. 

IJacnt~a 

e± 

ll± 

Ta6JIH~a 

M3B - pac'teT 

0,5116 

105,78 

3KcnepHMeHT 

0,5110034 (14) 

I OS, 65948 (35) 

TaKHM o6paaoM, 3neKTpoMarHHTHa~ Macca noKo~ 3neKTPOHa H 
M~OHa, paCC4HTaHHa~ B COOTBeTCTBHH C MOAenb~/t~npeBOCXOAHT 
coapeMeHH~e 3KcnepHMeHTanbH~e 3Ha4eHH~ Mace noKo~ An~ 3THX 
nenTOHOB, npHBeAeHH~e B nocneAHe~ KOnOHKe Ta6nH~~. npHMepHO 
Ha 0,117%. 

B aaKn~4eHHe OTMeTHM eje OAHY oco6eHHOCTb MOAenH cTpyKTyp~ 
nenToHoa KaK 4aCTH~-Kone~ 1/. KaK nerKo noKa3aTb, npoH3BeAeHHe 
nocTo~HHo~ nnaHKa h Ha 4acToTy o6pa~eHH~ aap~Aa v ~ KOnb~e 
B He~ npaKTJ.14eCKH He OTnH4aeTC~ OT nonHDH 3neKTpOMarHHTHOH 
3HeprHH Konb~a, npH4eM An~ 3neKTpoHa hve• 0,5104 M3B, An~ MIOo
Ha hv ·105,53 M3B. 
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