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IYII Jlc)epHblX UCC/lec)o6QHUil ,[{y(iffa 

I. BBE,UEHHE 

.ltJm llOJIY'leWW: BeJIH'll'IHI,! TIORB.3aTeJill npeJIOMJiemtfI He:ltTpoHHWC 

BOJIH ~ell'l'CR: ~ :aym - o,n:im COCTOHT B TOM, 'IJT06H Ha:ltTli ero 

11epes cpe,nmdi noTeimlmJI,,ne:ltcTBYJlltH:11 Ha He:ltTpoH B cpe,ne·/r/, 

a BTopo:11 - aTo Henocpe,ncTBeHHoe onpe,neJieHRe noKasaTeJill npe

JIOWiemm"2•3•4/ li3 KorepeHTHOro CJIOJKewm BTOpli'IHLIX BOJIH, 

pacceruuna: JI.lU>BMH BemecTBa. 06a nyTH He ,nam TO'llloro peruemm 

3~a,m, HO ll03BOJiffiOT llpli HeKOTopwc ,nonymeHRR.X Bl:i'1JRCJIHTI, 

K~aT IlOKa3aTeJill npeJIOMJI8HRII, T.e. BeJIRllllllY, .IIBJillDeylOCSI 

aHaJIOI'OM. ~8JieKTpR'IJeCKOi1 llOCTO!IHHOI ft Z = e 
Bo Bcex CJIY1ISHX n 2 

- B8Jm'D!Ha KOMllJI8KCH8Jl / 5/' llpR'lleM 

MHRMaH ee 'IJSCTI, o6H'IIHO MHOI'O M8H1>me ,neftCTBRT8JI1,HO:lt 
. z ( v.,z . V.·2. 

E = n = ~ - v2)-+ t.. v2. 
(I.I) 

Ll_/ p/1 
3,nec1, v R v - ,ne:ltcTBRTeJI1>HaJI R MHHM8Jl qacTH .JtlIHHH paccen-

L' f?P 
WW: ~ cpe~, B006me I'OBOp.lI, OTJIR'IJHHe OT -cro H -0-o ~ 

CB06o~oro JI,lU)a. OrJIR'IJRe DHOCHT aqqieKTHBHOe llOJie DOJIH / 3t/9/ 

C = C 1
- i C II • TaK 'IJTO 

(I.2) 
ctr g.11 

(3,nec1, npe~OJiaraeTCR, 'IJTO c, <J li ti' <1 ' TaK 'IJTO BeJIH-

'lll:HOA c 11 # 11 
Momio npeHe6pe111,) • 

B corJiacRR c oIIHTOMMomio, no-BlU(HMOMY, YTBepimaT1>, 'IITO 

C 6JIR3KO K e~mme Wlli, TO'IJHee, 'ITO C 1 6mrnKO K e,n:iunn~e, 

a C 11 <. 1 • O~aKo ,nallte MaJiaJI BeJIH'lll:Ha C " MoJKeT BHecTH 

3aMeTeyJO nonpaBey B B8Jlll'qHHY -6- , nocKOJI1>KY # 1 >> tf 11 
• 

]erno Il0Ka38TI,, 'ITO H8JI1,3R npeHe6peraT1, a@leKTHBHHM 

IIOJieM. B CaMOM ,neJie, ~ 

"' 
II . 

-G-o I corJiaCHO OllTH'leCKOft TeopeMe, 
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0 1, k 6'; 
-0-o = L; .7r t" ' 

(I.3) 

ue ~ - nOJIHoe cetJeime BSamiIO.iteilcTmm He:llTpoHOB c H,lij)OM . 
B OTJnNHe OT aToro, eCJIH aamtcaT1, B TOM xe :rume C'' , TO 

OHO He ,ItaCT 0t , T.K. B O,ItHOpo,ItHoit cpe,Ite He ,ItOJllJWO CO,ItepJCaUCH 

cetJeHRe ynpyroro 1torepeHTHoro pacceSIHWI, KOTopoe He npHBO.ItlIT 

K ocna6JieHRJl ny,ma, a TOJII,KO MeHJieT BeKTOp 'I<. • HO -G-11 

co.itep,mT ce-qemre Harpe:sa· He.ltTpOHOB sa ctJeT Heynpyroro pacce.a:

mm cpe.ito!. B corJiaCIDI c OIIHTOM ,ll.llll·o-qeai xono,ItBWC Heff~poHor/7/ 

d I/ - _!S._ c- - k . 
-o- - .q;r u - ~;;r {Dc-+ 6',...)_ (I.4) 

3.itecI, 0 - HeKOTOpWI aqqJeKTHBHWI_ BeJm'IRHa ce-qemm, xapaKTe

pH3YJJ!l8R OCJia6Jie.!il'le IIy1JRa otJeHI, XOJIO,ItHliX HeiTPOHOB. 

BeJIH1mHa o - cytiMa cetJemm saxreTa Cc- :e:. cetJeIDI.fi ¾ 
Heynpyroro paccemma:, IlpHBO.ztlll!leI'O K HarpeBY HeilTpOHOB • 

06a aT:e: ce-.:reIDI.fi no,zrmHSIJOTCH 3SKOHY Yv , T.e. 0(0-V=Const-. 
B TeopIDI ,IteJiaeTCH ,ItOIJY]IICHRe (aKcnepHMeHTaJII,HO He o6ocHOll8.HHOe), 

tJTO 8TO xe npamurI,HO 11,ll.llll YJII,TpaxOJIO,ItHliX HeiiTpOHOB. T.o., 

2 ¢z_-Z. A/# 11 · ,t 
2/4: = ,n-z. · ::Jf" = -;:;:; Al·orvJ·V. (I.5) 

B C,IteJiaHHOM npe,ItIIOJIO.lltemrn:, CJie,ItOBaTeJII,HO, -6// H t1- KOHCTaHTll. 

2. IlOKa38TeJII, npeJioMJieIDI.fi Hei!:Tpommx llOJIH. 

Iloc1toJI1,HY KB8,I(l)aT noKasaTeJili npeJioMJieHRll E 

ne.=€.=£ 1-1-iE. 11 c2.n 

BeJIH'llIHa KOMUJieKCHWI, TO BOIIPOC O .itefl:cTB11TeJII,HOii 17. / H 

MH11Motl: -.:racTII n 11 noKasaTeJili npeJioMJieIDI.fi n sacJIYDBaeT 
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I 
1 

OT,IteJII,HOI'O pacCMOTpeHIDi 

nz.={tt'-+in..'~J2= (n'z_1z"2)+Zin.'tz. 1
~ {2.2) 

OTCJQI{a,conocTaBJiliH c {2.I) :e: IIOJII,3.YSICI,(I.I) 11 (I.5), 

HMeeM 

E' ={n1 2- 11.'1/= f- ~
2

; c~ 21t'lz"= ~~ °!t O(,,.yV_ (2~3) 

Ilp:e: V < Vo BeJIHtJldHa £ ' oTp:e:naTeJII,Ha, T. e. wmMaSI -qacT1, ft 

6oJII,me .itetl:CTBRT8JII,HOA 11. ,, > /7, I • TSKWI oco6eHHOCTI, xapaKTepHa 

,llJlll OIITmW MeTaJilIOB. 

lJTO KaCaeTCSI MHHMOil -.:racTH E. • TO B OIITHKe MeTSlilIOB E '~ "t!I§', w 
r.zte o - npOBO,ItlIMOCTI,. Ilpl1HHM8.li BO BHHMaHHe. 'ITO :, 'tz = cfi • 
r.zte {A) - tJ8CTOTa He!Tpommx BOJIH, H3 (2,3) IIOJIY'IHM, 'ITO pOlII, 

llpOBO.It:l!:MOCTH B ClIYtJae HeilTporumx BOJIH :e:rpaeT I\IO(v)•V • 
2 z 8.JT 

.lLJJ.11 f'l. 1 H /1,11 HS (2.3) IIOJIY'IRM . 
I 

tz.'2 = f + + VE'?.+ e."z (2.4) 
2. I r 2 

tz.'' "'=--ff-+ L/1€.'z-+E" z. ti! , 

IIpHtJeM KopeHI, KBa,ItpaTHH:lt CJie,ItYeT 6paTI, co 3HaKOM rumc. 

0TH 4JOPMYJill TaKllte IlpHBll'llill BOIITHKe MeTaJIJio:slE>. 

CBll3aHHWI C OTMe-.:reHHHMPI CBOilCT:BaMH aHMOI'Wi OTpaJteIDIJl 

H norJiomeHllSl YJII,TpaxOJIO,ItlWX Hefl:TpoHOB C OIITHKOff MeTSlilIOB 

yze oTMetJanac/5/. 

)l.,m Hae CYlll8CTBeHHO pacnpocTpaaemi:e BOJIHH B cpe,lle, KOTOpoe 

xapaKTep:e:syeTCSl ROMIIOHeHTOA B8KTOpa /( , HanpaMeHHo:11 no 

*' CM., HanpHMep, H.EopH H S.BoJI!,iJ>,_cTp. 673 •. 
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Hop,ia.,m K noBepXHocTR cpe~ k,i = KCos 0, ,r.n;e ~ - yrOJI 

npe~OM1I8Hl!Ji B cpe.n;e. lIOCKOJil>KY 0, - yrOJI' BOo61I1e roBOplI' 

KOMIIJieKCimtt; TO 8HatmT8Jil>HO npo1I1e BM8CTO BOJIHll C B8KTOpoM f( 

R yrJIOM na.n;emm 0 cpasy paCCMaTPRBaTl> BOJIHY C B8KTOpoM 

Kl , nanpaBJieHHYJ) no HOpMaJm:. B caMOM .n;eJie, OTpa.llteHRe R 

npeJiowremrn samICRT TOJil,KO OT vi! /I,5/, T.e. K~ -
IlpR STOM MOltHO BB8CTK nOKB.SaT8Jil, npeJIOMJiemm ?le , Tax 'ITO 

k',1, =K2 lZ2 • BeJill'IRHa n.c nOJIY'la8TCll RS n B {I.I) SaMe-

HOi V na 1/e 15! OTc~a,.n;eil:cTBIITeJIJiliYD R MJmMYD tiacT:a n 
Haii,zteM Rs (2;4), KcnoJ11>soooB (2.3) R sSMeHHB B moc: V Ha Vi
HMeHHo TaK :a 6y.n;eM nOCTYnaTl> B STOM K cn:e~ pas.n;eJiax cTaTil. 

YCJIOBHO 6y.n;eM ctmTaT1> o~eHl> xoJio.n;IIHMK HelTpow c Ve> V.. 
a Bee neiTpoHU c Vi ~ Vo - yJI1>TpaXc>Jio.n;ImMH. *) 

HcnoJI1>sya (2.4)1 HMeeM 

lt.J..2= /J/zz [( V,r.;Vo2) + -V(V/.;._ Vo2} 2+V.: '-'
1

] (2.5) 

n~z :=: 2.
1w [(v,.2- ~V +YO/~z.-v..V2+/11,; J 

np:a HSBJie~emru KOPHR 6epeTCll ero nOJIOJmTeJil,HOe SHa~eime. 

KaK HSB8CTHO 1,1,2 
o6HtIHo, no Kpafl:Hel Mepe, Ha TpR no~ 

Men1>me, ~eM Va 2 /9{, Ta.KHM o6paso~, sa HCKJIJJqeHIIeM 

o~eHl> ysKoiL o6JiacT:e: HSMeHeHl!Ji V : Bcer.n;a Of=· Vo 12> l{ ~ 
B STOM npe.n;noJIOJKemm JierKO nOJIY'IRTl, np:e:6muteHHe 8Ha~eHl!Ji 
n'z 11 2 · 

a :e: h. e • 
Ii ~ z12 3/ a). O'leHl> XOJIO.n;HUe nettTpOHH J/a >:V.. . j 06JI8CTl, l ~ - Vo J>> V.: . 

31:) IIp:a TrutoM .n;eJiemm B rpymry yJI1>TpaxoJio.n;HUX HeitTpoHOB nona
.n;am neitTpoim c V > Vo , eCJIR yroJI na.n;emm .n;JIR ma 
HaCTOJil,KO B8JIHK, ~TO Vi! ~ Vo • 
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( 

Hs (2.5) wm (2.4), saMeHRB V Ha 1/z noJIY'laeM . . , 
2. 

1Z' = i! 

~z-Voz. 
---2- = 
~ 

v,z 
v.:z. 
2 

V. Y 1;.z /I z 
fl~ - ~Vl(v/-v,/J = ~111~'2z. 

{lr'orr; :v J , 
11 z. 

(2.6) 

(2.?) 

3.n;ec1, JI;•- ltOMilOH8HTa CKOpoCTH HettTpoHa B cpe.n;e, HanpaBJieHHM 
. z. z 2 19/ 

no nopMBJm 1t rpaHKI(e pas.n;eJia ( V, = Vz - Vo ) • CJie.n;oBaTeJII.Ho, 

1<,; = Ki! n2 · · ncmy,;~eTClI :as kz saMeHott ~ Ha '1; 
Ta.Kol &e o~eHH.D;HUtt cMHCJI HMeeT z· nJ B {2.?) • 

ECJIR,' KaK MH npe.n;noJIOlltWIH, 

TO 6"r:, ·V = O'{V,)• 

. 0 no,I(tmWleTCll saxony ff 

TaimM o6pasoM, 

,, 2 f [ 2 -n. C = ':I KZ. N-6"(v,J] . 
e -Knne 

If - 4JYlOOUm sa-ryxaeT KaK e e: , To !IOCKOJil>KY 

(2.8) 

nJIOTHOCTI, (:a noToK) HettTpOHOB .n;o.1IllOW sa-ryxaTI, KB.K KBa.n;PaT 

STOH Be~mm 
• - ~I(__ rt: A/ 0, JJ = jt),· e z -i!~ fi e- 6;J 2. (2.9) 

Ta.KHM o6pasoM, sa-ryxaHHe onpe.n;eJIReTca Ma.KpocKon:a~ecKHM 

ce~eHHeM .n;JIR cKopocTH l,1 , ~To no~TH o~eBH.n:HO H xopomo 

no.n;TBePJUtaeTCll OIDITOM , /? / • O'le.BH,ll;HO, ~TO B. Teop1rn~ .D;JlR . fl z! 

~ammo Hcno~1>soBaTI.Cll HMeHHo SKcnepHMeHTaJil>HO~ sna~eHHe O(,v• 

6) YJil>TpaXOJIOIIHHe nettrpmru vi.' .c u;, 
t,.9. . ti 
\VJ - ~ ) >::t u;_f. 

Ha (2.5) HMeeM 
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'I ~z JV e(O(v.1 vF· ,z Vi: 
It i!!: = qJ//{Vt.2-Vi)"' ~m-z~z. K, z - 11! z. (2.IO) 

qZ Vaz_ Va 2 
(2.II) nc = v,z 

i! 
,2 ,,2 

T.o., h 2 H ne. MeWIDTCJl MecTaMR no cpaBHewm co cnytiaeM 

~ > Vo (npH ;aMeHe v./=- Vol' Ha Vo 2_ ~ z ) • TOJIJ,KO 

.ztelcTmtTeJibHaJI ~aCTb llORa3aTeJIH npenowremm 38BRCHT OT BeJll!l

'llHH O , Ii! eCJll!I o= 0 , TO n ~0 H nORa38TeJib npe

JIOMJieHHfl B 8TOM CJIY'W.e ~CTO MlDIMWi. Bo.mm He MOJlteT pacnpo

CTpaHllTbCJl B cpe.zte H He norJIOIIl8eTCJl B Hel. 0,ItHaKO nJIOTHOCTb 

HelTpOHOB y6uooeT 8KCllOHeHIUI8JibHO C YBe;mqeHHeM paccTOJlllllli 

OT rpaHHI:(H pa3,IteJia. 8TO 3aTYX8Jllfe He 3amtCHT OT !Vo . 
2 II 2t-n_~ 

D- D - Kn i!: 0 -~,U~V.zi: 
J- -JO e = J o e n O j! ' 

(2.12) 

B RJiacc~ecKOM npe.zteJie f = o nnoTHocT1> na,n;aeT .zto eyJJ.S: yze 

Ha rpamn{e pas.zte.na -2 = o • 
Ilp:11 6"=t: o .ztelcTmtTeJ!bHasI 'tUiCTl> n. He paBHa HYJID 

H nponop~OHaJibHa M8.KpOCKO~eCKOMY ce~emm. B C8MOM .zteJie, 

ecJIH nJIOTHOCTb Hei1TpOHOB Ha rpamn{e cpe,Itli CT~OHapHa, TO 

nornomeHHe ,ItOJIJltHO npHBO.ItHTl> K HaJm1DIID nOTORa OT llOBepXHOCTH 

cpe,Itli B rJI;y6b Hee TeM 6oJ!bmero, ~eM 60J1Dme ce~eHHe 1\16" • 
IlpH 8TOM SaTYJ(alme nJIOTHOCTH HelTpOHa, onpe.zteJIHeMoe (CM.2.12) 

llplil He o~elib 60JlbmOM ;Vo: OCTaeTCll TaIGIM ze, rum H llpH 

OTCYTCTBIDi nornomeHRll. 
I 

HaJnrcme n ~ I OTJll!llll!Oro OT ey.na:, Mli MOJEeM liIHTepnpeTHpoBaTb 

no aHaJiormi co cny11aeu Vr>Vo rum HSJm11He peaJibHOI cKopocTH 
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( 

HelTpOHOB V, 1 

ll'z.= 

B cpe.zte 

K,: -x: -
V.' z. 

--'-
~z. 

(2.13} 

MH MOJteM, CJie.ztOMTeJ!bHO, npe.ztcTamtTl> ce6e .neno Tait, 

~TO npH H8.JIH'llm nornomeHRll CKOp0CTb HelTpOHa B cpe.zte He 

CTpeMHTCJl llpH v~Vo K HYJIID, a HMeeT KOHelll!Oe 3Ha~eHHe,.ztruite 

eCJIH V < Vo , a HMeHHo: 

I ~ 
z 

~ /Vo{v)'V 
V, = ZVi,~ 2-W· - 2m Jlv,,z-1/az 

(HanoMHHM, ~To 4JOP?v\YJia BepHa np:11 (Vaz- Vi)>> 1/,; .Y 

BaT8JibHO, 1/,1 <:«:.. 1/,; ) • 

(2.14) 

H, CJie.zto-

.lvm: YJil>TpaxoJIO.ztHl:,IX HelTpOHOB o~eBl'l.zt}lllM oOpa30M BepHa 
~ I 

H 4JOPf,\YJI8 (2.9}, ecJIH 3aMeHHTb B Hett V, Ha //, • 
I . 

B CaMOM .zteJie,nO,ItCTaBJIWI V, HS (2.14) B IlOKaSaTeJib cTeneHR 

(2.9),no~ (2.12) 

MO/ , _ /votv}J/ _ 2m y' z. z' 
{v,') - v.'' - 1;:Vo -Vi. · (2.15) 

• I 
ti 

T.o. CKOPOCTH YJil>TpaXOJIO.ztHl:,IX HelTpOHOB B cpe.ne V. I 
I Bll,ltHMO, 

MOXHO npH.ItaMTb qlli3H~eCKHI CMllCJI'llpH pacCMOTpemm pacnpocrpa

Hemtfl Ii! norJiomeHH/l YJil>Tpaxono.ztHl:,IX HelTpoHoB B cpe.ne. 

S'JJa cKopocT1> V,', KaK BH.IU!O H3 (2.I4)JHe o6pamaeTCJl B eyn1, 

.zta.Jte np:H ~ = 0 • T. e. OHa MOlteT 6UTh .naxe 60JI1>me. ~eM ~ 

B BaeyyMe. IlpHSHaB CKOp0CTh V,' :HMell'.lllel qi,rn~ecKHI CMUCJI, 

MH .ItOJiltHH llPlll3HaTh, ~TO HelTpoH co CKOpOCTl>ll V,' , BOSHHKmeii 

B cpe.zte, cnoco6eH lil3 Hee BlilTn, xoTH BHe cpe.ItU OH 6y.zteT 

:HMeTh CKOp0CTb, MeHhmyll Jlo • 8TO YTBepx,zteHHe,. Biipo-qeM,llO~TH 

o~emI.ItHO, llOCKO~:&Ky H3-3a nornomeHHII HeiiTpoHli co CKOpOCThll, 
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MeHbmeft Vo, BT9KruJT B cpe,ny, TO,CJI9'AOBaTeHbHO,B03MOX9H 

H IlOTOK o6paTHOro 3HaRa. 

3. IlorJiomeHHe YHbTpaxoJIO,ItHHX HettTpOHOB. 

CKasrumoe B npe,IJJIJeCTBynileM pas~eJie npHBO~T. Ka38JIOCb 6H, 

K npoTHBOPG'lllBOMY pesyJibTaTy. B CBMOM 'A9JI8,H3 qx:>pMJJ1U.(2.I2) 

BH'AHO, qTo saTyXaHHe MOTHOCTH He CO'AepJmT ceqeHl1Jl: 3axBaTa, 

OHO He MeHfleTca:, ecRH llOJIOIDITb 3TO ceqeHHe paBHIIM HYJIIO, T.e. 

He saBHCHT B RsBeCTHHX npe'AeJiax OT BenR"Il!Hll AIC'{v). 
C 'APyrOit CTOpOHH, npruco~Tca: 'AOllYCTlITb .ItJIH HeiiTpOHa B cpe'Ae 

HaCTOnbKO ManY'KJ CKOpOCTb V, I • .ItJIH KOTOpo~ ceqeHHe HaCTOJibKO 

BenHKO, qT06H 3TO saTYJ(alme MOTHOCTH o6MCH/in0Cb B COOTBeT

CTBHH c (2.9) s·.rm.1 ceqeimeM b{'JI,'}. Ilpn aToM, qeM MeHbme 

O{v) , TeM Mem,me V,' • He sHatmT RH sTo, qTo norJIOIJleHRe 

YJibTpaxOJIO,ItHHX HeilTpoHOB, B KOHe~OM cqeTe, onpe'AeJilleTca: 

TOJibKO ( Vo~ V.,l 2) lI He 3aml:CHT OT b ? HeTPY'AHO y6e~TbCl'I, 

qTo 3'AeCb HeT llpOTlIBOpe~. 

.Il)m O'A80p0'AHOil cpe,ItH H MOCKOii BOJIHH C BeKTOpOM I<~ no HOpMaJm 

K rpruun~e pas'AeJia HMeeM: fla'AaD!lHil noToK paBeH ~-/'I{,/~ 
r'Ae 'fo - 8MIIJilITY'Aa 'f - cpymcrum lla.ztanileit BOJIHH y rpamw;u 

pas'AeJia. Tor'Aa noTOK B cpe'Ae y rpa.JiHWl paBeH V,' /f/1"/ Y'/z., 
r'Ae V,' - CKOpOCTb B cpe'Ae, a f-Kos@lmmeHT ~eHeJIII .ItJIH 

npeJIOMJieHHoit BOJIHH. 31:) . 

*) HenpepHBHOCTb llOTOKa Ha rpamme 'AOCTHraeTca:, oqeBH'AHO, TeM, 

qTo KpoMe lla,It~ero ecu l1 OTpallteHHHit llOTOK ..,.. V /z/3/ «f.,/2, 
r'Ae '2:. - KOa@imuieHT ~eHeJIII .ItJIH OTpallteHlIOil BOJIID,l. 
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(B~Ha / f /2= "j}:l. C\t.CJie,nyx:IIIHR pa3'AeJI). 
. a . 

OqeBH'AHO,OTHOmeHHe IlOTOitB.,yxo,Itlllllero B cpe.n:y: K na.nanI1eMY H 
. . , 

)4a8T 'AOJID norJIOIJleHH!lX neiiTpOHOB. Ona paBHa, oqemwio. 

o( = v, 'Hf - n '~ I t I z. 
Vi!: 

BeJIHTmHe, KOTOpasi 3aBHClIT OT .neyx BGJIIi'mH n~ _H I-
(3.I) 

·' T.e. 

IlpsIMO He CBll3aHa C 'A8KpeMeHTOM saTyXa.HlllI MOTHOCTH B cpe'Ae, 

HO, T.;. n.~ ~N6MV , To ~Ho saBH~HT oT ce'l!e~ /V6(v} • 
T.o. 'A8KP9M9HT sa-ryxamm IlOTOitB. :wm, qTo TO xe,TIJIOTHOCTH. 

HeffTpOHOB, eme He onpe'AeJIHeT 'AOJIH norJiomeHHHX·HeiiTPOHOB. 

0'A8aKO V, I B CSMOM 'A9Jie onpe'AeJilleTca: .,nJI.li YJibTpaxOJIO'AHHX. 

HeitTpoHOB sazyxaJmeM IlJIOTHOCTH 11 ce'l!eJmeM N6{v} V, nocKOJib~ 
. . . 

paciipe'AeJieJme norJiomemm no r.ny6HHe H sa-ryxrume TIJIOTHOCTH 

'AOJIXHH 6HTb nponOpIJ,HOHaJiblil,I ,tipyr 'APYry. ECJIH Cq}ITa.Tb cpe,ny · 

HeOr_paHHqeHHoii, TO qx:>PMYJia (3.I) npaBHJI~Ha JWI JIKJ6HX HeitTpo-. 

HOB, T.K. nOTOK,yxO,IVIlllll:H B rnyelb cpe;u,,pano .mrn TT03,llHO 

norJIOTHTCl'I~ . 
PacCMOTPHM 8TOT BOnpoc ll0'AP06Hee. CorJiaCHO o6meMY 

npaBHJIY, IlJIOTHOCTb IlOTOKa paBHa 

s = ~ ['f !!i!I!."' - 111X d!f) 
2m ol.r. r; .ol~ . 

IloJiaraJI, qTo B cpe'Ae 

If= f·'fo 
IlOJIY'illM 

e iK11.,'z - 1<n'~ 
. l . I'- ; ' 

(3.2) 

(3.3) 

S == ~ 1<,n'/f/2/;v. /2 -21<.J.n/r: nt 1 Z .. · ro _..e . . · · (3.4) 

II 

rt"'' ,.,..-, 



IlOTOR npmco,ItHlllWC Ha llOBepXHOCTl, cpe,!tH (6es yqeTa 0Tprult6HHOI'O) 

paBeH £:0 = ! K/'/1oll4. T.o. qJOIJMYJia (3.I) mmoJIHeHa. 

B cnyqae YJiltTpaxOJIO.l{HWC HeitTpoHOB (CM.2.IO) H (2.I4) 

llOJ.ly,Il!M 

ff = :!. Al6t,a •VI ,l ti l/1./ ~ e.-21<'/','? f -Z'91i 
2111 -yv,,z_ Val r , d :::: V,t,-e , (3.5) 

T • e • .zteffcTBRT6Jil,HO IlOTOR paBeH V, I Ha WIOTHOCTl, HeitTpoHOB 

B cpe.zte. tfuCJio HeitTpoHOB, norJiontaeMWC eJteceKYH,IU1O, B 061>eMe V 
npH CTa.InlOHapHoi WIOTHOCTHf, ,ItOJDltHO 6HTl, . 

dn =-Vh (3.8) • 
o(t: '¥ , 

r.ne T - .xapaxTepHoe BPeMII norJio!lleHM 

I r = /vb(v;V, (3.9) 

ROTOpoe B ~e BlffiOJIHelmff 38.KOHa 1/v He 3aBHCRT OT 

cxopocTH HeiTpoHa. ()q:eBH,ItHo, "iTO saTYJ(aHHe no_Toita S B CJioe 

d 'i:. , T. e. i:mc;m "iaCTHQ, ellteceK.yH.D;Ho U8Jt8JDWX Ha WIOma,D;lt .s 
TOJill!lll!H dl, .nommo paBWITl>CH i:mc.ny norJioll!emmx eJ1teceKYH,IU1O 

B TOM llte CJIOe HeitTpoHOB oln. • OTcima saTy-.xaHHe IlO'l'Oita 

cl$ 
ole = - .f', = -Yor~Yf, . 'T 

(3.IO) 

lls (3.4),nprumMaSI BO BHHMB.HHe (2.10) H (2.II),B CaMOM ,neJie 

llOJlY'OO,I 

T.o. 

dS 
---;;Ti" = - ~'Ii ~:-n;n;1 /f/2/tfal:-e-1."~"~"c.(3.II) 

= -/Vo'(vJJ/._J,J{v. 
saTYX8}1He noToxa onpe.zteJIS:eTM npoRsBe,neHReM MaKPOCitOnH-

"i6CKOI'O ce"ieHWI Ha CitOpoCTl, R IlJIOTHOCTl, HelTpOHOB. 8Ta ifJoPMY
Jia B O)t}IH8ROBOI CTeneHR npaBWII,Ha Itait 1I,1IJJ. XOJIO.lOIHX, Tax 
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1, 

j 

' 

H .wrH YJIHpaxOJio.l{HWC HeiTpoHoB. IIpR aToM b{'I() V OT cxopocTR 

He 3amICHT • B C8MOM .zteJie 
I 

Mli npe.ztnOJIOlmJIH, "iTO .Itlif{ ll'.3OJIHPO

B8.HHOI'O IlOKOJllll6I'OCH H.ztP8 cnpaBe,ItJilIB - 3aKOH '1/v • IIpH 

nepexo.zte It cpe.ne He 6:wro c.zteJiaHO RmWX-JIH6o .noIJYl!leHH:ff, xoTo

pHe MOrJIH 6H HapymRTl, azy 3rutOHOM6pHOCTl, H noaTOMY ecTeCTBeH

HO, "iTO OHa onpaB,ItHBa6TCH. 

4. OTpruite:rme H npox~e:rme neitTpoHBHX BOJIH. 

IIpH OTpallemm H IIpeJIOMJiemm Hel'l'pommx BOJlH Ha IlJIOCROit 

rprumue pas,ne.na BaicyJMa co cpe,noii rpamrcume yCJioBHll TaRHe 

lite, Itait H 1I,1IJJ. CBeTa· C aJieitTpRtieCKHM BeitTOpOM £ , JieJEalltRM 

B IJJiocxocTH, nepneH,JtHRYJlllJ)HOi WIOCROCTH na.zteHM id. MH 

MozeM noaTOMY HanRCaT1,'11,1IJJ. OTpruteHHoA H npeJIOWieHHoA BOJIHH 

( C yrJIOM na.zte!mlI () ) KO~eHTH ~eHeJlfl 1'. ii 1 . 
npocTo no aHBJIOI'Jlll!I co cBeToM §). 

-• ~(3--V'fi'l.:.._fil,Zf9 

'2 - ~·e -1-(n2.- Sili"0 

f - 2~0 
- t?a10 +yn, Z._-Sf.Hi& 

(4.I) 

(4.2) 

IIo.ztcTB.BJIJm tz. 2 BS· (I.I), cpasy no.nyqma, 'l!TO YI'OJI. 0 HCRJID-

11aeTM, HO po.lil, V :arpaeT vi! • T.o., KaK R CJie,ItOB8JIO 

<>mW3Tl>, xos@m:OieHTH ~HeJI!l_ TaRHe xe, Itait Nil! HOpMBJll,HOI'O 
· I • H 

na.ztemm BOJIH. _Ha cpe.ztY c noitasaTeJieM npeJioMJielfflll /?.2-=n.a+,11.a . 

§) B caMOM .zteJie, HenpePJlBHOCTl> If- (pyHRJ:nm Tpe6yeT · 1+?: =- I 
K ~,i,,, 0=k,~Ut0, H HS HenpePJlBHOCTR npoH3BO)tHal I(, 0»9(1-i}= 1<,f~e, , 

OTity.zta cpaay IlOJIY1Ull)TCS: (4.I) H (4.2). 
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.. . . . I . ,1 . 

T.o; · (1- h. a)- i ha 
'l.=. .. ,, 

(!:+ h 1a) +itta (4.3) 

z. 

f = -·r,-1- IJ.~)+ i_ n;' 
.. (4.4) 

Ji.OlIII nornomemmx B cpe.IJ;e aeitTpOHOB,O~e~o,paBHa 

<X=t-/~/2= Lfn'e =n'JR/2 (4.5) 
{1+flzJ2+ n.;z. lj rt. 

~PMYJia (4.5), ~rut H CJI8.IJ;OBaJIO o~aTI,, COBll~aeT c (3.1)_ 

!tfcnoni,ayJI (2.5), no.JIY1ll™ 

o<- , . ~ ti if-(V/-V,/)-1- f'VIV/-Vo9~l1,;•' (4.6) 

- (Vt 2 +Wvi-v..,~ v,; "ll)+2 ~ Vifl/42-v.~ +ff{rl-V.j~v.v. 

Ilp~eM ~ pa3 npH H3Me~eHHH ~paTHOro KOPHJI 6epeTCJI 

ero nonomi:Teni,aoe aaa~eIJHe. KaK Y71e oTMe~oci,, npH. onpe.IJ;e-
, ll . I/ 

nemm ft H n B mHPOKOit o6JiaCTH H3MeHeHHJI V,! BeJIH'IHHa 

(£la 2-J/o92>> V.-y • 3TO npaBMI,lIO H ~ yJII,TpaxOJIO,nHHX H8RTpo

HOB, IlOCKOJII,KY 1/. 2 >> ~z • IloaTOMY <li.JI.Illarmpo, llO~Bnmit 

qx>PMYJIY (4.6),H3 H6CKOJII,KO .IJ;pyrnxcoo6pruteHHi1 npHBO.IJ;HT B 

CBOeM .IJ;OKJI~e /I/ TOJII,KO BHTeKaJCIIIYIO H~ aee.npH6mu::eHHyD 

qiop.iy.ny /I,5/ WIJl YJII,TpaxOJIO.IJ;Hl,IX HeihpOHOB *)• 

o<.= 2 V.-z~ 
. V.,Z(/lo2- ~J}f 

'2.C'' Vi! zv,_ tN6rvJV 
t •' (V.. ~v;J!fr. = M~iM~V.l)½ <.~· ?) 

JE) ToT z.e peayni,TaT cpasy no~aeJCJI H;·(4.5), T.~. Jf.:/i. y 
B (4.4),KaK_HeTpy.IJ;H,O y6e,IJ;HTI,CJI, ~ Vl<VoH, (Vo-~Z::,.::> Vi · 
paBHO '-I va:z; _ •' IlOCKOJII,ey n;::.> ll-~ (CM.2.IO H 2.II) 

11oz 

14 

.zvm pasJIH'IJIHX srumceff (4.?) s.IJ;eci, 11cnoJI1,soBaHll (I.I) 

H (I.5). J(oJIJI nornomemmx npH oTpa,gemru HeitTpoHOB, KaK BH,D;HO, 

06pamaeTCJI B ffYJII, llpli v~.:::- 0 • 3TO He npOTHBOpe'!llT TOMY, 

~TO n.'= ~ pacTeT C YM6HI,IJl6HHeM Vr , T.K./f/l.=4'Vz'Z. 
Va ~ . v,,z 

y61rnaeT Kalt Ve • (cM.npHMe~aHHe). IlpR npm5mu::eHHH vi! K 

V0 Be~a o< pacTeT, ocTaBaJici, MeHI,me e.IJ;H!ll!nH, nocKoni,ey 

q>OPMYJia npammi,Ha JIHIIli npH YCJIOBlnt I{- y << ( V., 2 -V~2-)2 

Y caMoro nopora ( V0 z._ Va:} 2~~ l{ Y HMeei/5/ 

2ffVi o<.= 
Vo 

(4.8) 

H Trot rum ~~<Vo , TO Koa~eHT OTpallteHHJI R :::-(1-o<) 
eme 6JIHBOK K e.IJ;HHIIl{e, xoTsr R .xyJte, ~eM ~ yni,Tpaxono.D;HHX 

HettTpoHOB. 0.l(HllltO OH 6HCTpO n~aeT B o6JiaCTH BHIIle nopora, 

T.e. npH v~>~ • Kor,IJ;a (V/-v..2)>> 1.1~ • TO, o~eBR.IJ;HO, 

~ KO~eHTa <lipeHeJIJI 'i.. no~aeM .IJ;ettCTBHT6JII,ffYI) 

BeJIH1IHHY 

2-
'!(a- -✓14 2- Vo 2 

Ve-+ 1/V~-z._+v.,z 
I 

npHtieM KOa~eHT OTpallteHHJI R. = 't 'Z • 

(4.8) 

Blwtol npR Va >> Vo BeJIHlmHa '2. z 6HCTpO y6HB88T. 

Jvm 0~8HI, XOJIO,nHHX HettTpoHOB KpoMe lI3MepeHHJI K03@l.l!IUieHTa 

oTpallteHHJI_ BOBMOXHo aenocpe.IJ;CTBeHHoe HBMepeIJHe Be~ npo

nycKallHJI HeilTpOHOB ~epes TOHKyl). cp()JII,ry, KaK 3TO 6HJIO C.ztemmo 

B owTax ll!Teitepna. /? /. Ilpn. BH~CJieHHH nponycRaHWI. ~~-o 

~THB8TI,, ~TO Hei!TpOHHaJI BOJIHa BHYTPll q>OJII,rH M021t_eT HCIJH-. 

THB8TI, llOCJI8,l:{OB8TenHHe OTpallteHHJl OT ee CTeHOK. IloaTOMY B 
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o6meM BH,IJ;e .ztJIII 8MIIJmTY.I(H BOJIHU A (ol} , npome.Itllleii 11epes 

qx>JII,ry TO.IIIIIRHH c{., llOJIY'll™ 

A/1') A it. ii ;ir:,1.cl{ i.k,~c/,,.e'K,,,,J 
(&{ =:- 0 ro1 r10 e t+'l,ae '-fa + (4.9) 

-t 'l,a e -,. . . . . -'I ,·¥1::,'l:,1 )- Ao ~I e'K,io( 

{- z,: ·e lZKrai< 

3.nec1,_ A o-a:MIIJW.-ry;u.a na.naJJ11ett BOJlHll, /-01 - KOs\MlllU{eHT 

~eHeJIJI .ztJIII BOJIHH,npeJioMJieHHoi HB BaKYYMa B cpe.ny, a /,o -
HB cpe.I(H B BaKYYM, H Z,0 - xoaq$mneHT ~eHeJIJI .ztJIII BOJIHH, 

OTpru!t9HHOi1 B cpe.ne OT l'paHl!Itll C BaeyYMOM. 

T.o.,nepmi! 1JJieH pg.na - aTo BOJIHa, npome.I(lll8Sl nJiacT:imy 

6es 0Tpru1teHW1, BTopoi - noC1Ie o,ItHoro 0Tpru1temtfl OT o6ewc 

IlOD9PXHOCTei1, TpeTml - IlOCJie .I(Byx OTprutemm H T • .I(. 

PesyJII,T8T llOJIY1!89TCll, TaIWl,I o6pasoM, Kalt Cj'MMS reoMeTpH'l!eCKO! 

nporpeccHH. ~pMYJIY (4.9) MOltHO ynpocTlITI,,eCJIB llpHHllTI, BO 

BHHMrume COOTHOmeimSI Me:amy K03~9HT8Ml! ~eHeJlll 

Zo, == - 'l,a = '2' i f t'1c. f 1:, =- t f- 2,:tc ?Ki. . 

Orc~a llOJIY'll1M, 'l!TO (4.9) MOlltHO 88IlHC8TI, Tax: 

A(c/) (1-t2}e''Kr~o/ 
--;r-- , 

Ito - /-i,2.ei.ZK,1.<t 
(4.IO) 

r.ne 'l paBHO ( 4 .8), a K,-~ =- Jc:: ( ll ~ r l fl~ ) • HHTeHCHBHOCTI, 
l 

llOTOKa Hei!TpOHOB J ( d) , npome.nnmx 11epe8 qx>JII,ry no OTHOmeHHD 

K llOTOKY Jo Il8.n8Jlill!X Ha Hee He!TpoHOD, 01!9BH.D;HO, paBHa 

KB8,IU)a TY MO.ItY.1.IR ( 4 • IO) 

( 1-:-"l. 9 Z;e-l'/6'{v,Jc( 
](c,.) = Jo 1- Zt 2 e-lV0(v.Jd _2~1,,,.,,(4.IO) 

• c...-\ ~Jt'tV~ -,, · 
. 1i 
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Kalt Bcer.na B TaIGIX CJIY'U3SIX., HHTeHCRBHOCTI, BaTyXB.eT C YB9JIH

'1!9HK9M o( He 8KCilOHemnmJII,HO, a B pesyJII,TaTe HHTe~pemum 

BOJIH.,OTpaltemrux OT o6eHX CTeHOK,nepno.zo,rqecKH MO.ItYJlHPY9TCll, 

llpH'l!eM . 8MIIJIHTY.It8 MO.ItY.IIIInd y6HBaeT C YB9JmlJeHHeM o( 

Bonpoc O nponyc:KaHHK Trurnx llJI9HOK 8KCilepHlv!eHTaJII,HO H Teope

TH1!9CKH pacCMOTpeH IDTeiepJIOM / 7,81. 
JI,im YJII,TpaXOJIO.I(HHX HeiTpOHOB nponycKaHHe qJOJII,rK Tatae 

MOJleT 6HTI, IlOJIY1!9HO Kalt KBa,npaT MO.ItY.IIll (4.IO). P83Jm'l!He 

TOJII,KO B TOM, 'l!TO 'L. B (4.3) cylll9CTB9HHO KOMIIJI9KCHafl 

Be.JIKlllilia K Will 11, 1 
, x h- ,,, CJie.nyeT RCilOJII,BOBaTI, ,(2. IO) K 

(2.II). 0.I(HaKO TaKOi OllHT,oqeBK,ItHO,Tpy,IteH, T.K. Heo6XO.I(HM!l 

oqeHI, MaJIHe TOJilltHHH d. • JI,im cpaBHemm c TeopKe:li Jier11e 

HCilOJII,BOBaTI, B~ 0( , Bal.neHHYI) ll8 KOajxflHinieHTa, OTpa

JlteIDm • 

. 5. AHOMaJII,HOe norJiomeHHe YJII,TpaxOJIO'AHIDC H9RTp0HOB. 

HsBecTHo, qTo BpeM!I y,ItepJltaHW! YJihTpaxoJio,ItHHX HeiiTpOHOB 

OKa3HB89TCll CKCT9MaTll1!9CKH M9HI,IIIKM pac11eTHOro. B HaCTOJmtee 

BPeM!l HenBH o,mTaT1> HCRJIJJqemmM, qTo aTo BaBBSHO .Iteq>eKTBMK 

OTpaJEaDqe! IlOBepXHOCTH HJIH 3arpHBHeHHeM IlOBepXHOCTHOro 

C1IOII. 

0,I(HaltO YHKB9pC8JII,HOCTI, 3TOro aqxf)eKTa Hero .I(OBOJII,HO 

8H8'1JHTeJil>HaS BeJIHlmHa CRopee I'OBOplIT B IlOJil,BY Toro, 'l!TO 

m,eeTca e~e HeBWicHemmA MexrumsM norJio~emm HJIH HarpeBS -

ynTpaxOJlO'AHIDC HeiiTpOHOB. Be.7IK'raH8 YM9Hl>memIJI K08qxpKI.Ul9HTa 

OTpaxemm do , ROTOprul CMBaHa C 8THM llpOJ:l9CCOM, npm.tepHO 
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3.ro-4 R, Ka.Jt ~o RS (4.7), eMy COOTBeTCTl3YeT ,ItOilOmmTeJib

HaJl BeJiwnma A t'~ npRMepHO paBHaJl 3. ro-4 ,6-
1 

·• 

BcTaB Ha TO'tffiY speHIDI TaKoro .:rtonommTeJibHOro norJiomemm, 

Mil ,ItOJIJKHH nprumTb CJie,eyJ(lllee: I)_ 8To norJiomeHRe He cMsaHo 

Henocpe,ItcTBeHHo c ceqe1meM saxooTa n Heynpyroro paccemnm:, 

T.K. B BemecTBaX c MaJIHM norJiomeimeM OHO oco6eHHo saMeTHo. 

2). OHO ,llOJD!tHO 6HTb cne~~ecKHM .ItJilI YJibTpaxOJIO.zotWC BeffTpoHOB, 

T.K. B c~e,eMR.6H OHO y6HBaJIO ruUt 1/v.,. B o6JiaCTH 

TeilJIOBWC HefiTpOHOB eMy COOTBeTCTBOBaJIO 6H BllOJIHe saMeTHOe 

ceqe1me noplI.I(Ka ro-23c~. Taxoe .IlOIIOJIIDl'.TeJibHOe ceqeHHe norJio

meHIDI He MOlteT He 6HTb HesaMeqeHHllM.· 

OtieBJWIHM o6pa30M MOryT 6HTb C,lleJiaHH ,ItBa npe,ItllOJIOltellll1l, 

xapaKTepHHe TOJlbKO .ItJili YJibTpaxOJIO,IOIHX HeHTPOHOB R Il08TOMY 

y,noB1IeTBOJlffJOOille STHM YCJIOBRliM: 

a).HMeeTCSI KBasnynpyroe paccemme,npn KOTOpoM CKOpOCTb 

HeHTPOHa npn OTpaJEeHRH MeHiieTCSI Ha BeJIRtnmy IIOplI.I(Ka 'V;, 
-. . -

C BepO!ITHOCTbD HeCKOJlbKO ,IteCSITRTHCSI~ wrn: Ha eme MeHbUJYD 

BeJIRtnmy, HOC COOTBeTCTBeHHO 60Jibmett BepO!ITHOCTbD. 

()qe~o. qTo B 06JiaCTH XOJIO,IOIHX R oqeHB XOJIO,IOIHX He!TpOHOB 

8TO npRBe,IteT JIRlllb K HesHaqnTeJ!bHOMY ymnpeHHD JlmmR MOHOSHep

reTnecIGDC He!TpOHOB, Ko!Opoe Tpy,ItHO 06H8pyltRTb. 

6). BTopoe B03MOlltHOe ,ItOIIyllleHHe COCTOHT B yqeTe Toro, 

~TO B ~ae YJ!bTpaxOJIO.ZOWX BefiTpoHOB, B OT~e OT oqeHb 

XOJIO.ItHHX;, BeiiTpoHHasI IlJIO'l'HOCTB B cpe,Ite He paBHOMepHa, a 

6HcTpo saTYXae'l' c rJIY6HHo!. Paccemme KOJie6JlllllHXCSI smep 

IlpOHCXO.ItHT, CJie,ItOBaTeJibHO, B HeO,ItHOpo,ItHOM HeHTpoHHOM llOJie. 

C,!!e.:rtOBaTeJlbHO,He npoRCXO,ItHT ycpe,ItHemm pacce.mnm no B03MO.EWM 

18 

KOOp,ItHBaTaM KOJie6JIIJlll!XCSI smep. T .o_. MOllteT B03HmtHYTb ,ItOilOJIHR

TeJI:Lllllii aqxf)eKT B paccerunm. BepO!ITHO,IlpHtlllBll a) n 6) CBfISaHH 

MeJQtY. co6oft, T.R. · B o6owc ~ CJie;zyeT yqHTHBaTb .ItBHJ!timne 

Sl,Itep I!pH paqce.runm HeHTpOHOB. 

MH M<meM .I{OnycTHTb, qTO o6JIB.cTR Va ' Vo nMBJISieTCSI BeKO'l'OpHtt 

.ztonamm:Te.nbHHf.i .I{o6aBOK LI E.-11 
B MimMoff qacTH E. , qTO cooT

BeTCTBYeT YBeJineHRD MHHMOH qacTR .ItJIRHH pacceSllllifI Ha C v 

aa .d (
11 

• 8TO OSHaqaeT, qTo a@ieKTHBHOe IlOJie ·,r.2) c I/ B 

~e YJibTpaxOJIO,!OlllX HeiiTpoHOB,·T.e. npn H~ 60JibmOro 

rpaJtHeaTa IIJIOTHOCTH,MeIDieTCSI. Taxoff a@ieKT MOlBlIO qx>pMaJibHO 

yqeCTb,BBe,WI HeKOTOpoe ,I{OilOJIHHTeJibHOe aHOM8JibHOe ce~eHHe c,;_. 
. . . II 

KaK ML! BH,IteJIH, BeJinHBa o BXO,ItHT B £ 11 
n I B BM,I(e 

npoHsBe.ztemm Of/ (I.5). B OTJinHe OT aToro, B ,ItaHHOM 

~e MOlltHO npe,ItllOJIODTb, qTo ,It06aBOR 6y,IteT HMeTb BM,I( 

(}.._(v'u-z-Vi '• ,ItOnyCTHMHf.i HS .coo6prugeHHii pasMepHOCTH. 

IIOCR<llU,Icy" 0 Jl8BHCRMOCTH Oq OT CKOpOCTH He . ,IteJiaeTCSI KaKHX-,, 
Jm:60 rmIOTes, TO 3,IteCb He CO,ItepxHTCSI rurux ~H3R~ecKHX ,ItOny-

mellltl!,. KpoMe npe)tlloJioxemm, qTo Oc:t. CYIIleCTBeHHo TOJibRO 

B o6JiacTH Va L. Vo JE) • 

T.o. (CM. 2.3) n (I.5) HMeeM 

E,, 7i/ll r- -v ~ ,R.' 
.a = #'If Vl o ~v .. -v."! C5.r) 

AG"-= ;/ Oct~ (5.2) 

Va 
JE) MOJtHo .:rtaze H;-:;:;;Tb .ztOIIyllleHd o aenpID1JeH1Il,IOCTH ~ V'-'~~z· 

B o6JiacTH Va >- Vo • IIpH Va > Va ::na. Be.mrnnia .MHHMruI 

H Il08TOMY BHOCHT BRJ!a,It He B 8 II , a B & 1,, H npnTOM OTHO
CHTeJU,HO oqeHb MaJIJ,IH. 

.. 
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Pa3YMeeTCH,caMHM npocTHM npewioJIOJ1te1meM HI!JilleTCH CJia6asi 

3am!CRMOCTI,. ~ OT CKOpOCTR • 

M!l IlOMHRM, 'tlTO 3a'cyX8lllle MOTHOCTH YJil>i'paXMO,ItHHX 

HellTpOHOB (2.II) He 3aBHCHT OT ce-qelmf.[ 0 H paBHO 

n~= ,Jv.,z._v~z. C5.3) 
1/4 

KpoMe Toro, E "= Zn.'tt'' (cM.3.3) :e:,CJie.I(OBaTMl>HO, 3a 

c'tleT DA. MeH/leTCH fl' Ha .BeJlll1mHY 

n 'c + tJ. ti~= -J;; IV ( Ofi,J// + o.:;J (5.4) 
2111 Va_ -y"~Vai' G\. • 

T.o. He3aBHCHMO OT npewioJI01temtlt O np:e:po.ne ~ MeltlieTCll 
I . 

CK0p0CTI, HeilTpOHa B cpe.ne V, (CM.2.I4). 

qTO KacaeTCll H3MeHeHHH BepOHTHOCTH norJio~elmf.[ np:e: OTpallteHHH, 
t/1/, ~ 

TO OHa paBHa ( / f-!2- =: v.f ) 

fl n I ,~,2_;:: 2Ve, 1 ,/6o, . 
a T n-i Vo~ n ': i c:t.. 

(5.5) 

EoJiee .neTMl>Hl:le aKcnepHMeHTaJI1>Hl:le .ztamme :e: nx TeopeTmecront 

aHaJIH3 .l{OJIJD!li, B03MOXHO, ll03BOJIHTJ, o60CHOBaTI, r:e:noTe3y 0 

c~eCTBOBaHHR 8HOM8JII,HOI'O ce-qemm 6"G\. l!I BUSICHHTJ, ero 

np:e:po,ey. 
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