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A H H 0 T a U H H 

B .aaHHolt aaMeTKe paccMoTpeHo B rrpe.arrono>KeHHH MallbiX HenHHeiiHocTeA Boa5y>K.aeHHe 

rrorrepe'IHbiX IB liHHeAHoM rrpH5nH>K eHHH I aneKTpOMarHHT HbiX BOliH rry'IKOM aapH >K eHH biX 'Iac­

THU B Illi83Me, noK838HO, 'ITO y>Ke BO BTOpOM IIpH5liH>KeHHH no 8MIIliHTYJJ:e :3lleKTpOM8!"'HHT­

HO!"'O IIOliH IIOHBliHeTCH IlpOJJ:OltbHOe. none, IIpHBOJJ:HWee K 5aH'IHpOBKe IJY'IKa H Illi83Mbl, KpO­

Me T0!"'01 IIpOHCXOJJ:HT MOJJ:YliHUHH rrepBOH8'18llbHOil CKOpOCTH IIY'IK8, PaCCMOTpeHHe BeJJ:eTCH B 

rH.apo.aHHaMH'IeCKOM rrpH5nH>KeHHH rrpH T. = T1 = 0. 
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B npe.llhi.llYLUHX pa6oTax Pyxa.ll3e , Pyxa.ll3e H aBTOpa 6bmo Hccne.llOBaHo B03-

6y:>K.lle HHe 91!eKTpOMarHHTHb!X BOliH norrepeK UY'!K8 38pS! :>Ke HHh!X '!8CTHU B U1183Me B UlHpO­

KOM .llH8U830He CKOpOCTeH ny'IK8 H TennOBh!X CKOpOCTeJ:i ny'!Ka H U1183Mhl. 6b!110 UOK838HO, 

'ITO B 11pH61!H:>KeHHH .ll BYX :>KH.ll K O CTHOH rH.llpO.llHH8MHKH .llHCnepCHOHHOe YJ:J8BHeHHe HMeeT 

'IHCTO MHHMbie peUleHHSI .llliS! mo6b!X BOliHOBb!X BeKTOpOB t , rrpH ycnoBHH, 'ITO Tti!0 = Oj 
-+ 

3 ./leCb u
0 

- HarrpaBneHH8SI CKOpOCTb ny'!Ka, ,QnSI TOrO\ 'IT06b! .llHCIIepCHOHHOe ypaBHeHHe 

pa36H1I0Cb Ha TpH, 'ITO COOTBeTCTByeT He3aBHCHMOMy pacrrpOCTpaHeHHID IIpO.ll01IbHhlX H none­

pe'!Hb! X B01IH, paCCMOTpeHHe npOBO.llHliOCb B crreUH81IbHO Bb!6paHHOH CHCTeMe KOOp.llHHST. 

3.lleCb Ha OCHOBe ypaBHeHHH rH.llpO.llHH8MHKH H ypaBHeHHH C8MOCOrnaCOB8HHOrO IIOliSI 6y- -

.llYT HllH.lleHbl II01ISI BTOporo npH61JH)KeHHS! B 9TOH CHCTeMe KOOp.llHHaT. , 

YpaBHeHHSI HMeiDT BH .ll : 
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npa peweHHH CHCTe Mbl / 3/, K8K H B YUOM51H Y TbiX Bblllle p.<.!60T8X ' I nepeJt,aeM B CHCTeMy 

Koop.aHHaT, no.aqaHeHHyro ycnoBHID 

:£ N (a) V (a) == 0 , 
a o o 
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-+(a) -+ 
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vo - HaqanbH851 CKOpOCTb a -olt nna3Mbi, npaqeM V0 II U 0 CKOpOCTH OTHOCHTenb-

Horo IJBH>KeHH51. 

B 9TOit CHCTeMe KOOp.a ,HH8T ypaBHeHH51 ,ang noneJt: 
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3.a ecb k = ( k, 0, 0 ) 
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N1 =0. , npa aToM Nz H N 1 B OT.aenbHOCTH He paBH51IDTC51 

aynro. TaKHM o6pa3oM, y>Ke B naHeAHoM npa6na>Keaaa npoacxo.aaT 6aHqapOBKa nyqKa a nna3-

Mhl; HO CHCTeMa KOOp.aHH8T Bhl6HpaeTC51 T8KHM 06pa30M, qTQ npOIJ01lbHhle H nonepeqHhle 

B01lHbl He 38B5138Hbl. 

TpeTbe H3 ypaBHeHHH /5/ npHBOIJHT K anepao.aaqecKoMy HapacTaaaro nong ~nyKTyaualt. 
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!J 1 !J 2 - nearMIDpOBCKHe qacTOTb! 91leKTpOHOB, COOTBeTCTBeHH0
1 

nyqKa H U1l83Mbi, n 2= n 2+rf. 
1 2 

BTopag cTyneHb HTeppauaoHHolt npoue.aypbi npHBOIJHT K cneayrowaM ypasaeHH51M: 
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B STOM cnyqae, K8K H3BeCTH0
1 

E 1 6y .aeT 38BHCeTb OT r H B BH.ae 
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!-13 /8/ BH.UHO, 'ITO BO BTOpOM 
(a) 

npHOnH:>KeHHH B CHCTeMe nOHBnHeTCH OTnH'iH8H OT Hynst nnOT-

HOCTb 3apst.aa p = e }.; N k 
2k a 2 

H, cne.aoBaTenbHO, npo.aonbHOe sneKTpHqecKoe none, 

onpe.aenHeMoe nepBbiM H3 ypaaHeHHJ.i /10/. 3To none pacTeT co apeMoeHeM KaK 
2yt 

e H ae.aeT 

K .aanbHeliweJ.i 08H'iHpOBKe IIY'IK8 H nna3Mbl. 

BTopoe H3 ypaaneHHH /3/ H BbiPa >KeHHe /9/ noKa3biBaiOT, 'ITO paccMOTpeHHaH neycToJ.i­

'iHBOCTb I!pHBO.UHT K MO,aynHUHH nepBOH8'18nbHOJ.i CKOpOCTH ny'iKa. 

YqeT .aanbHeJ.iwHx qneHoB pa3no:>KeHHH npHBO.UHT K .apo6neHHIO MacwTaoa neycToJ.iqHaoc-

TH, HO CBH38HHOe C HHM MaTeM8TJ.~qeCKOe HCCne.aOB8HHe O'ieHb rpOM03.UKO, nOSTOMy 3.UeCb Mbl 

ero npHBO.UHTb He oy.aeM. 

QueHHM BKna.a BTOpOrO npHOnH:>KeHHH. !-13 <i:JopMynbi /8 / HeTpy.UHO nony'iHTb, HCnOnb·3yH 

.UHCnepcHOHHOe ypaBHeHHe nHHeJ.iHOI'O npHonH:>KeHHst H ypaBHeHHH /10~ 
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B 38KniO'ieHHe aBTOp C'iHTaeT CBOHM I!pHHTHbiM .aonroM Bblp83HTb onaro.aa J: HOCTb 

A.A. Pyxa.a3e 3a 'ITeHHe pa6oTbi B pyKonHcH H ueHHbie 3aMe'iaHHH. 
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