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I 
I /1/ 

KaK uasecTHO, B. H. BeKcnepoM 6hrno npe.anomeao aecKonbKO sapa-

aHTOB KonneKTHBHOI'O ycKOpeHHSI 1 Cpe,llH KOTOpb!X OC06b!ft HHTepe,c npe,llCTas­

nmoT yllapaoe 121 it ny'IKOBoe, Y.aapaoe ycKopeaue. ocaosaao aa csoAcTsax · 

penSITHBHCTCKOI'O coy.aapeHHSI CI'YCTKOB H D03BOnSieT1 B npHHUHD9 1 C006LUHTb 

ycKopsreMoMy nerKoMy crycTKY, co.aepmaweMy HOHhi 1 secbMa 5onhwHe aHep­

I'HH, B ycnosusrx, Kor.aa aneKTpoMarHHTHhiX cun aaaHMo.aeAcTBUSI crycTKOB 

H9,llOCT8TO'IHO ,llnSI HX B38HMHOI'O 0Tp8»<:9HHSI 1 nei'KH.A CI'yCTOK npOHHKAeT B' ., 
TSI»<:enhiA H Mhl nepeXO,llHM K M9X8HH3MY ny'IKOBOI'O ycKopeHHSI, rpy6o I'OBOpSI1 

MO»<:HO C'IHT8Tb1 .'ITO TSI»<:anhiA CI'YCTOK npe,llCTaBnSieT co6oit HenpepbiB~ylO 

cpe.ay""DY'IOK 1 KOTOpblll: o6.ayaaeT nerKHA CI'YCTOK, 8 ycnoBHSIX 1 KOI'.ll8 nonHbiA 

38pSI.ll TSI»<:enOI'O CI'YCTK8 CKOMD9HCHpOB8H 1 MO:>KHO I'OBO~.UTb 06 06.llyBaHHH 

. nn·aaMoA, 

B nocne.aHee apeMsr 6hrnH .aocTHI'HYThi cywecTBellHhie .9KqnepHM9HTanb-

Hbie ycnexH B C03,ll8HHH MOLUHhiX penSITHBHCTCKHX ny'IKOB C TOKOM nopSI,llK8 

to5 a 13 I, KOTOphxe noKaabxsaroT, 'ITO nnoTHOCTb qacTHU nytiKa, KOTOpb!A 

o6.aysaeT CI'yCTOK 1 Mo»<:eT ,llOCTHI'8Tb 3H8'19HHA n "'10 
12 

CM3 npH nnOLU8,llH 

ceqeausr 10 cM2, Uenb aacTosrweA pa6oThi - paccMOTpeTb npo6miMy 'KonneK­

THBHoro ny<tKOBOI'O ycKopeHHSI C TO'IKH 3p9HHSI COBp9M9HHh!X B03MO»<:HOCTelt, 

.Mbl 6y .ll9M ODHp8TbCSl H8 T90p9TH'I9CKH9 HCCn9,llOB8HHH 1 BbinonHeHHbl'e e' 

1959-1962 I',r,/4-7/, Cpe,llH a<jl<jleKTOB 1 KOT~pb!e MOI'YT npHB9CTH K 38XB8Ty 

. CI'yCTK8 o6.aysaeMbiM sneKTpOHHbiM liOTOKOM-, HM9lOTCSI KOI'9p9HTH09 qepeH­

KOBCK09 /.4/ H nepeXO.llH09 1'13ny'I9HHSI, Ey.lleM pacc~aTpHB8Tb 9TH 
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:acpcpeKTbi B CHCTeMe OTC'leTa,·.B KOTOpOJt o5ayaa~Mbiit ny'!OK nOKOUTCH 1 a 

cryCTOK aBH)KeTCH C pen~THBHCTCKOA CKOpO~ThiDo 

3aaaqa B 8THX ycnoBHHX COCTOHT B H8XO)KaeHHH ycnOBHA 1 npH 

crycToK noTepSieT cBoro :aHepruro B nyqKe (nnasMe). Uenecoo5p_asHo 

KOTOpb!X 

rrpe.nrro-

naraTb1 'ITO T8KOA cryCTOK ecTb 38pSI)KeHHOe :aneKTpOHHOe KOnhJI0 1 T.K •. IIMeR-

. /8 910/· 
HO T8KOrO T!Ili8 cryCTKH cei!:qac C03A810TCSI 3KCliep!IMeHTanbHO ·. 1 1 

• 

l. YJsnyqeHHe Baaunoaa-L{epeHKoaa siBnHeTCH KorepeHTHbiM, ecnu an11Ha 

aos5y)KaaeMoi!: aonHhi A cyruecTBeHHo· 5onbwe xapaKTepHoro paaMepa 

CI'YCTK8 f B Ha.npaBneHHH HcnycKaHHSI · BOnHbi. B ;OTCYTCTBHe MarHHTHOrO 

liOnH niiWb rrna3MeHHbie BOnHbi !IMeiOT cp830BhJe CKOpOCTII 1 MeHbWHe. CKOpOCTII 

CBeTa, H ycnOBHe qepeHKOBCKOro H3nyqeHIISI V > V !jJ MO)KeT 6biTb .BbiliOnHe-

Ho. 06bi'1HO noTep!I sHepr!IH sneMeHTapHoro aapSIAa Ha IIsnyqeHue rrna3MeH­

.HbiX aonH C_OCTaBnSIIDT Manyro AOniO ( __ · _l__ ' r.ne en A KynoHOBCKHA no-
. ~A . 

rap!IcpM "' 20-40) nonHbiX noTe ph, o6SisaHHbi:X napHhiM coy.napeHIISIM c qac-

THJiaMH nn~3Mbi~ OaHaKo anSI crycTKa sapHaoa np11 BhmonHeHHH ycnoBHH 

KorepeHTHOCTH noTepH Ha. II3nyqeHHe. nnasMeHHbiX BOnH _paCTYT K8K ~ 2 
C 

poCTOM '11Icna qacTHII N B cryCTKe 1 TOrAa K8K.liOTepH Ha napHbie coy.na-
; . 

peHIISI ocTaiDTCSI HeKorepeHTHhiMH. TaKHM o6pasoM, np11 N>f'n A. H8'11IH8IDT 

AOMIIH!IpoaaTb KorepeHTHhie noTep!I • .Lln11Ha nnasMeHHoa aonHbi, IIsnyqaeMoa 

38pSIAOM 1 ABII)KyiUHMCSI C penSITIIBIICTCKOA CKOpOCThiD 1 ,eCTh 

A =-c--=~·106 __ 
wpe , V~ 

(1) 

rae w . = .,;· Tirii-;..e-z -nna3MeHHaSI qacTOTa. 
pe me 

YcnoaHe KorepeHTHOCTII < A> e ' rae e -paaMep B HanpaaneHIIH 

uany1JeHHSI anSI nyqKa, paaMephi norrepeqHoro ceqeHHSI KOToporo ecTh R 

Mo)KeT 5biTh sarrucaHo B BIIAe 

I < 3.10 4 y ( ~ ~ 
A e (2) 

•• < 2 

.. 

. . . -K 
3.nec~ I A -TOK nyqKa B aMnepax Y= n,- ___y_2' ) • v -cKopOCTb nyqKa B 

< c 

· na6opaTopHoi!: cHcTeMe. n pH nonyqeHIIII ( 2) IIcrronb3oBaHo I= rr R 
2 

c n y c 

·rae n y -rrnoTHOCTh rryqKa ~ na5opaTopHoi!: CIICTeMe. Ecn11 !L "' 10 , TO 
c 

l2J 06b!'1HO BblliOnHeHO lipH AOCTH)KHMhiX ce!lqac TOKax.· DosTOMy l2J Hy)KHO 

cKopee paccMaTpHB8Th -KaK ycnoa!Ie Ha R · · •· · BenH'1HHa R niiMHT!IpyeTcSI 

_TaK)Ke pasMepoM ycKopSieMoro crycTKa. Ecnu 6onhwoi!: pa.nuyc Konbua R 0 , 

a Manhii!: a • TO R>>R c 

4 

I , 
I 

. I 
<' 
' '' 

iJ 
I 
I 

II 
! . 

-1· .... 
' ~ 

,f 

I 
l 

noTep~ ,9HeprHH 38pSI)KeHHOrO KOnbJI8 B CHCTeMe 1 .·I';'= 

B ycnOBHHX KOrepeHTHOCTH COCT8BnHIDT 

F= dW 
dx 

2 2 2 
e New pe 

c2 
~ f'n 

pe 

0Tcroaa nerKO HaATH, a.:IHHy 1 Ha KOTOpoi!: cryCTOK nc 

sHepru'ro 
2 ' 

m c Ne yy 1 
. Lc . R2 . 10 Io . 

=-=- • .1::__. --y+ 
Y 1 0 lA V 

L 

3.necb L 
0 

-.nnHHa B CHCTeMe OTC'leTa, B KOTOpOil ny'!OK 

COOTBeTCTBeHHO B na6opaTOpHOA CHCTeMe OTC'leTa,. a V 

eMbiA noroHHbiA sneKTpOH 

e 2 Ne 
v mec.2 -2rtRc 

y ..l -penSITHBIICTCKHA cpaKTOp ABII)KeHIISI sneKTpOHOB KOn~ 

HO. !IX liOCTyna·TenbHOMy AB!I)KeHHID. 

JlnHTenbHOCTb HMnynhea cyuieCTBYIDIUHX ny'1KOE 

(2 - 1 )·to-SeeK (T.e. ux annHa L "'cr = 300 - 600 
B 

L < L n a 

] A> 

nony'lHM 

10 YJ. R 2 
---·y --. 

R c ·v 

v 10-2 TaK, npH , y"' 10, R=3 R t:'R =6 CM nony'lHM I>: n . " _A 

BHAH0 1 'ITO anSI ynyqweHHSI ycnoBHSI (6) Heo5xoaHMO HN 

O'leHb Manb!M OTHOWeHHeM 
v 

. y 
¢opMyna (3) onHCbJaaeT T8K)Ke cuny, aeacTayron . . ,•- .. ;-

crycTKa, 

F':"e~er·· 

3.necb E er. '-acpcpeKTHBHoe sneKTpH'l~cKoe none. EcnH c 

IIOHbi 1 TO ycnOBHe COBMeCTHOCTH .YCKopeHHSI (B CHCTEiMe liO 

BElTCTBeHilo·· TOpMO)KeHIISi) HMeeT BIIA 

E r<~yJ.E 
e m i .c 

rae E = eNL -MaKcHManbHoe KynoHOBCKoe none sn 
0 Ra · 

YJcnonb3ySI (3}, STO ycnOBHe MO)KHO sanHC8Th .B B!Iae 
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3Mbiit nyqoK noKOI:ITCH 1 8 

IHH .ycnoaua, npu KOTOpbiX 

•.. Uenecoo6p}'l3HO npenno­

JOHHoe KOnbU0 1 T,K, HMen­

MeHTanbHO /S,g, lO{ 

orepeHTHbiM 1 ecni:I nnuHa 

e xapaKTepHoro pasMepa 

~· OTCYTCTBH9 M8r'HHTH0£'0 

pOCTH 1 M9HbllJH9. CKOpOCTH 

.M0)!{9T 6biTb .Bb!UOnHe­

a·Ha usnyqeHue nnasMeH­

le . en .\ KynoHOBCKHit no­

~biM coy ,llapeHHHM c qac­

lpi:I BbillOnHeHHI:I .ycnOBI:ISI 

BOnH . pacTyT KaK N 2 
c 

lOTepu Ha rrapHbre coyna-

npu N>En A H8"'HH8IOT 

3HHOit aonHbi 1 usnyqaeMoit 

:bro, .ecTb 

( 1 ) 

~pasMep B HanpaaneHHH 

HI:ISI KOTOpOr'O 9CTb H .. 

v -·cKOpOCTb ny~K8 B 

2 
30B8HO l=rrH cnyc . t 

eMe. Ecnu !L "" 10 TO 
c . 

OK8X, · Il OSTOMY \2} Hyxmo 

lli:I:'IHHa R nHMHTnpyeTCH 

.woa panuyc Konbua R c , 

.I 

l 
l r 
~' 
l 
I 
j 

IloTep~ ,aHepr'I:II:I 38pH:>K9HHOr'O KOnbU8 B CI:ICT9M9 1 ·r'.Ll9 nyqoK llOKOI:ITCH 1 

B ycnOBI:ISIX KOrepeHTHOCTI:I COCT8BnHIDT 

dw 2 2 2 
e N e cu pe F = -- =--~__;, __ _ 

dx c2 
• en _...;:c:......,,_.­

(j) e 
pe 

(3) 

0TCIO.Ll8 nerKO H8itTI:I AnHHy 1 Ha KOTOpOit cryCTOK llOT9pS19T no"!TI:I BCIO 

2 
m c Ne y y .1 aaeprHro 

Lc R2 . lO to 
=-=-·.1::...._·--y+ 

Y 1 0 lA V 

L (4) 

3necb L 
0 

-nnHHa B CI:ICTeMe OTC"l9T8 1 B KOTOpOit ny"!OK llOKOliTCSI 1 ~ 

COOTB9TCTB9HHO B na6opaTOpHOit CI:ICT9M9 OTC"l9T81 . 8 V 9CTb T8K H83biB8-

9Mbiit norOHHbiit sneKTpOH 

(5) 

y J. -penSITI:IBHCTCKI:Iit cP8KTOp .LlBH)!{9HHSI aneKTpOHOB KOnbU8 nepneHnHKyngp- •· 

HO !:IX llOCTyna·TenbHOMy .LlBI:I)!{9HliiO, 

.UnHTenbHOCTb I:IMnynhca cyiUeCTBYIDllli:IX nyqKOB /{3/ nopH,llK8 

(2 - 1 )•lo-SceK ( T.e~ Hx AnHHa L "'cr 300 - 600 eM). Vis ycnoaHn 
B 

· L n < L 
8 

nonyqHM 

lOy.! R2 
.I A> • y -- • 

R c 

., 

(6) 
•' v 

v 
TaK, npH 

Y..l. 

10-2 5 
,y==l0,R=3R~:,RC'6cMnonyquMik2·10 a. 0TCIO.Lla 

BI:I,llH0 1 qTQ AnSI ynyqweHI:ISI ycnoBI:IH ( 6) He06XO.Lli:IMO I:IMeTb Cr'YCTKI:I C He 

oqeHb ManbiM OTHOWeHI:IeM _.!::.... • 
' y 

<PopMyna ( 3) Oni:ICbiB8eT T8K:>Ke CI:Iny 1 ,lleitc.TBYIOIUyto Ha 9f19KTpOHbi 

cryCTK81 

F=e E . · er ( 7) 

3Aecb E er. -aclJciJeKTI:IBHoe sneKTpHqecKoe none. gcnH crycToK coAep:mHT 

I:IOHbi 1 TO ycnoai:Ie COBM9CTHOCTI:I ycKopeHI:IS! (B CI:ICTeMe llOKOSI ny"!K8 

B9TCTB9HJ:iO· TOpMO:>K9HI:Isi) I:IMeeT BI:I.Ll 

E <me E er ' -- y .1 m 1 .c 

COOT-

( 8) 

rAe E = eN11._ -MaKCHManbHoe KynoHOBCKOe none aneKTpOHOB crycTKa. 
0 Ra 

l1cnonbsysr (3), aTo ycnoaHe Mo:mHo sanHcaTb .a BH.Lle 
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4 
I.< 10 

A 

·2 R . . me 

~·-;-YY-L·· 
I 

. '~. 

.. R·c 
TaK, rrpH R =3 R c , R c = 6 CM, -a-"'30, y, 10, y i , 10 rrony'IHM 

(9) 

5 

I <10 a. 
A-

3aiiHC8HHbie HepaBeHCTB8 ·(2) II (9) OI'p8HII'IHB8IOT TOK CBepxy, a 

CHIIsy. HepaBeHCTBa t 8 J II t 9 J coBMecTHo .ll.aroT 

(6) -

3 me 
a< 10 -- V CM 1 

ml 

: 

T.e. Tpe6yroT .llOCTBTO'IHO Mairoro rrpo.llonbHoro pasMepa. TaK, rrpu v 

me 1 -2 
H .--'=-• 10 

m. 2 
He06XO.llHMO a < 0,1 CM, 

HepaBeHcTBa (6) H (2) .ll8IOT 

_v_> 
YJ. 

• 10 -3 

Ecnii C'IIITBTb f "' a 

a 2 < 3 • 10 a_ R ...!:: 
c y -L 

TO (11) 03H8'18eT 

,, 

.3TO ycnOBIIe OTHOCIITenbHO nei'KO BbiiiOnHSieTCSI, 

(10) 

2.io-1 

( 11) 

(12) . 

.[lBa BOIIpoca SIBflSIIOTCSI cymecTBeHHbiMII .llnSI IIY'IKOBOI'O ycKopeHHSI. nep­

Bbiit - KBK II3MeHSilOTCSI KOI'epeHTHbie IIOTepii B ycnOBIISIX1 K?~.ll~ B03?y)K­

,llaeMaSI • rrna3MeHH8SI. BOnHa CT8HOBIITCSI HenHHeftHoft? 0TBeT Ha STOT .BOIIpOC 

CO,llep2KIITCSI B pa6oTe/ 11 / 1 I' ,lle IIOK838H01 'ITO BII.llOli3MeHSieTCSI nHm b q~~­
neHHbift Koaqxpau!IeHT B cpopMyne ( 3), KoTophrit, · O.llHBKo, oc.Z.aeTcSI 'IHcnoM. 

. IIOpSI.llK8 eD.HHIIUblo BTopoft - KBK BHllOII3MeHSIIOTCSI -KOI'epeHTHbie IIOTepH B CHnb-:­

HOM M8I'HIITHOM none, .0TBeT_H8 STOT BOIIpOC CO.llep:>KHTC~-s'/12//13/, I'.lle 

rroKasaHo, 'ITO asMeHSieTcSI niillib sHaqeHHe rro,llnorap!IcpMH'IecKoro .Bbrpa2Ke­

HIISI -B (3), 

6 

.; ... 

l 
V{ L:. 

' 

~ 
!' I 
'I 

' ~ 
• J\ 

1 
1:') 

i\:· 
I 

j 
/: 
' " 

! 
l\ 
i•, 

.·. ~ 

·_· -~,l 
·J 
~ ,i 

1. 
'il, 

·.{ 

·f 

~ ', 

l1 CXOllSI II3 STOI'o; ( 3) MO:>KHO IICIIOnb30B8Tb ,llnSI· oueH• 

'tJ:ae 6onblliOI'O sapSI.ll8. crycTKa II CIIn:&HOI'O BHellJHero M8I'Hll 

- 2, nepeA,lleM Terrepb K. aHan!I3y B03MO:>KHbiX KOI'epeHTH 

rrep~XOllHOI'O II3nyqeHHSI IIpH sneTe H BbineTe CI'YCTK8 B IIn83 

Cornacao TeopHH rrepexo.llHoro nsnyqeHIISI,-pa3BIITOit B.l 
l1,M, ¢p~HKOM/ 15/ 1 er~ 'ciieKTp BeCbMa 'lliiipOK II M8KCIIMyJ 

IIpHXOllllTCSI Ha ·qacTOTbi IIOpSILJ.K8 M8KCHM8nbHbiX 0 KOTOpbie B 

I'lle cpe,lla IIOKOHTCSI 0 COCT8BnSIIOT 

w ·n: ... x"' y w pe 

II 1 COOTBeTCTBeHH01 ,llniiHbi BOnH MIIHIIMBnbHbi 

,\ 
c 

min· Y Ctl pe 

.[lmr TBKIIX · qacTOT rrnasMa · ( rryqoK) rrpospaqaa II o 

IIOKII.ll8IOT, B CHny nopeHUOBa COKpameHIISI M8ClliTa6oB IIpO~ 

cryCTK£1 B CHCTel\.·te OTC'IeTa,. I'.lle IIy'IOK IIOKOIITCSI 0 COKpa~ 

noaTOMy rrony"!eHHbie B /5/ ycnOBHSI KOI'epeHTHOCTH' D.nSI MH: 

somihr. ( 14) He · sasFicSIT OT y 

f :a« 6 
c 2 

~ 
pe 

'RwP-., 
Cn~-· 

3D.eCb f -rrpOD.OnbHbie. p~3Mepbi CI'JCTK8 0 : p8BHbie a Ill. 

BOCXOllSiliiHe a 

II ycnOBIISI 

~>R 

II, B03MQ)!{HO, R c ,llnSI UHnHHD.pa. nim 

c 
Ctl p e 

IIOTepii SHep~HII H8 rrepeXO,llHOe H3nyqeHIIe·coCT8BnSIIOT 

W.=J..,e2N2.,-Y 
3 . 

Ctlpe ----. 
c 

Ecnii· 2Ke a<< __ c __ << R 
(JJ. pe c 

w·= e2 N2eY 

TO ~OTepii cylUeCTBeHHO 

211R 
c 

qmrypn pyeT R • nim Hi T,e,, rpy6o I'OBOpSI 0 BMeCTO 
- . . w pe 

BIISI KOI'epeHTHOCTII _(15) HHTeHCHBHOCTb. rraaaeT eme 6onblli 

pa f»R rrony'IHM pesynhTBT-ll8J,·rae BMecTo R . a 

'B8Tb f 
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(9) 

5 

""10 nonytn{M IA<IO a. 

BlOT TOK caepxy,- a (6) -· 

. ( 10) 

1epa. TaK 1 II pH v "" z.io- 1 

( 1 f) 

(12) 

r"'KOBOrO yCKOp9HiiSI, nep­

:nOBHHX1 KOr,lla B036y)K­

? 0TBeT na a~oT 'aorrpoc 
' • ~ • ·' ' I 

10H3M9HH9TCSI nHUI b 'IHC-

,llH8K0 1 OCTaeTCSI "liiCnOM .. 

repeHTHb!9 IIOTepn B CHnb-:" 

O!p)KIITCSI a/12/,/13/ 1 r,ne 

apmpMH'IecKoro ,Bhtpa)Ke-

·-

I{ 
'l ..... 

.. 

J
,. 

·,I 

''-" 

·., 

YfCXO,llSI JIG 8TOr0 1 ( 3) MO)KHQ HCIIOnb30B8Tb ,nng OU9HOK ··.T8K)K9 'B cny­

'lae 6onbUJoro sapg,na · crycTKa II ciinhHoro BHeUIHero MarHIITHoro rronH, 

- 2, nepe~,neM Teiiepb K ananiiGy B03MO)!{Hb;X KorepeHTHhiX IIOTepb Hs-sa 

rrepe.xo.nnoro HsnytieHIIH npii aneTe II BhmeTe crycTKa B nnasMy ( rrytiOK) 15:-11, 

Cornacno Teopii!i nepexo.nnoro lisnyqeHiiH 1 • pa3BliTOA B.Jl, lliHa6yproM Ii 

YI ,M. ctJpaHKOM/ 15/, ero ·cneKTp secbMa · UI!ipOK li MaKcliMyM liHTeHcliBHOCTii . 

IIpHXO,llliTCSI Ha "18CTOTbl IIOpH,llK8 M8KCIIManbHbiX 1 KOTOpble B CHCTeMe OTC"'9T8 1 

r,ne cpe,na IIOKOIITCSI 1 COCT8BnHIOT 

W max"' Y W pe · (13) 

II 1 COOTB9TCTB9HH01 .UniiHbl BOnH MliHIIM8nbHbl 

c 
(14) 

min· Y W pe 

.[lng T8KIIX. "18CTOT rrnaaMa ( IIY"'OK) rrpoapaqHa II · OHII CB060.UHO ee 

noKII.llaiOT, B ciiny_ Jlopenuosa coKpaUJeHIIH Kia?UJTa6os rrpo.nonbHhie paaMepbl 

cryCTKO B CIICTeMe OTC"'9Ta 1 • r,ne IIytiOK IIOKOHTCSI 1 COKparueHbl B Y paa, 

noaTOMy nonyt!eHHb!9 B /5/ ycnOBHSI KOrepeHTHOCTII ,nng MIIHIIM8nbHOlt ,nnHHbl 

BOnilhi. ( 14) ue aamicHT OT y 

e 2« 6 
c 2 Rw~~ en --- " 2· 2c w 

(15) 

pe 

3,neCb e -npo,nOnbHble paGMepbl cryCTKa 1 p8BHb!e a ,nng KOnbU8 II IIp~-' 

BOCXO,llSill{lie a H1 B03MO)KH01 R c ,nng UIIn~H,npa,, nim Bh!IIOliH9HHH ( 15) 

II ycnOBHSI 

. ~>R 
c ( 16 ) .•. 

W P e 

noTepH anep~~II na nepexo.unoe nanyqeHHe·cocTasnnroT 

W ·"" ~ c2 N2e. Y wpe __ • 

3 ' c 
(17) 

Ecnii· )Ke a<< __ c __ « R 
1 TO IIOT9pli cyrueCTB9HUO yMellbW8IDTCSI 

2 CtJ pe c 

w·, e N~y ( 18) 

211 R 
T,_e,l rpy6o rosopH, BM9CTO c q:mrypnpyeT R • npn Hapywennn ycno-

w pe 

BHSI KOrepeHTHOCTH ( 15) HHT9HCHBHOCTb na,naeT eme 6onblll9 H ,nng UHnHH,ll-

pa e » R nony"'HM pe.synhT8T. l18) I r .ne BM9CTO H . ,llOll)KHO q:mrypnpo-

·aaTb f 
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CpaBHHBaSI rioTepK ( 17) c sHeprKeA crycTKa m c 2 yy l N , · nony'IHM ycno-
. e 

BK8 0 HS06XOllKM08 llflSI TOI'0 0 'IT06hi CI'YCTOK noT.SpSili ~O'ITK BCIO CBOIO SHep-
'•· 

I' RIO 

v a -.->--.-
y.! R c (19) 

a -2 . . 
Jlng T "' 10 8TO ycnOBKe HeTpy llHO BhlllOnHIITbo nepeXOllHOe ll3ny'ISHIIe 

TOKa CI'YCTK8 B ycnOBKSIX y l >> 1 

aapgna. 

acer.na MSHbWe nepexo.nHoro IIanyqeHIISI 

3necb CTOKT OTMSTKTb, 'ITO pa6oTa clin nonS!, coanaaaeMoro crycTKOM, 

npii nepexbne rpaHIIUhi paa.nena ( rpaHKUhi ny'!Ka) He pasHa peaKUIIII nonH 

nepexo.nHoro IIanyqeHIISI /6/~ 3To CBg3aHo c TeM, 'ITO npii nepexone qepea 

rpaHKUY paanena coaepwaeTcSI nononHHTenhHaSI pa6oTa nepeHoj:iMHpOBKK Mac­

Chi. 3Ta pa6oTa npK aneTe crycTKa IIMeeT 3HaK, npoTKaonono:m:Hhii!: ( 17), H 

B 3 paaa npeBOCXOllKT-(17). 

TaKKM o6paaoM, npii Bn_e_Te crycTKa oH nonyqaeT sHepriiro, a aHa'IKT, 

B na6opaTOpHOH CIICTSMe OH llpii06pST88T KMnynbC B HanpaBneHKK1 npOTKBQ­

nono:m:HOM HanpaaneHKIO na,llaromero ny'!Ka. · npK ~hmeTe crycTKa K3 cpellhi 

coBepwaeTCSI paaHaSI II npoTKBonono:m:HaSI no 3HaKy.pa6oTa nepeHopMIIpOBKK 

MaCChi. TaKKM o6paaoM, nonHaSI pa6oTa cKn npJt npoxo:m::UeHKII nayx rpaHKU 

(aneTe II BbtneTe II3 ny'!Ka) paaHa cyMMe aHeprKII nepexo.nHoro Kany'leHKSI 

Ha nayx rpaHKuax, T.e. B.ll~Oe 6oii·bwe ( 17 ). TaKKM o6paao~. MOJKHO. ;.ng 

OIISHKK KCllOnb30B8~b. ( 17). Jln'HHa, Ha KOTopoi!: crycTOK a'acTp8B88T B ny'IKS. 
. . . . /15/ 

onpenenSieTCSI aoHoi!: ¢opMKpoBaHKSI nepexonHoro KanyqeHKSI 

2 
L =AY • 

c 

c 
Jln~ MIIHIIM8libHOH .LlliiiHbi BOJIHbi A 

cu. y 
pe 

nony'IKM 

. L c c 
L =-=--. 

n y cu 

YcnoaHe 

I ·> 
A. 

La> Ln 
R2. 

20(JY• 

pe 

npii 

'ITO . .na.m:e npii R "'10
2 

3 . 
L B "'10 cM npiio6peTaeT BII.Ll 

He. npe.LlCTaBJISieT. JKeC.TKOI'O .ycnOBHSio 

( 20) 

(21) 

. (22) 

Ycnoan:e COBMeCTHOI'O yCKOpeHIISI.8neKTpOHOB II IIOHOB IIMeeT BH.ll: 

" 
I 

v2 R 2 
I < -(-) • 2. 

A y a -

CoaMeCTHO C ( 22) 8TO .naeT: 
v ·. a y-> 4iJ CMo 

'Cne.nyeT T8Klli:·e OTMeTKTb0 'ITO B OTJIII'IIIe OT qepeHKOB• 

n_pii nepeXO.LlHOM ll3fly'leHKII B03Mo:>KHO yny'IWSHIIe ycnOBl 

'(yMSHbWSHIIS £ ) K3-3~ o6~a~HOI'O BflHSIHHSI KanyqeH~h!X I 

3aMeTllM 0 'ITO MO)KHO .Ll06KTbCSI HapyweH~SI ( 6) II BblllOJl 

v 3 1 
--<2-10 -

Y..t · R c 

AaT~P- npKaHaTeneH M.C. Pa6HHOBK'ly, B.n. CapaHue 

aa o6cy:m:neHKe peaynbTaToB. 

flHTepaTypa 
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3. W.I .. Link. IEEE Trans. Sc., JA, 777 (1.967). 

S.E. Graybill, S~V. Nabla. IEEE Trans. Sc., 1.4, 
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961. (1.967). Winterberg. Phys.Rev., E 21.2 (1.9 
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4. E.M. DOJIOTOBCKHti. Yct>H, ( 1957 ). 
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m c
2 yy l N

6
, ' nony•mM ycno­

epsm_ llO'iTH BCIO CBOIO 9Hep-

. ( 19) 

HTb; nepeXO.llH09 HsnyqeHHe 

me nepexo.llHOI'O nsnyqeHHSI 

lSI, COS,llaBaeMoro CI'yCTKOM, 

ca) He paBHa peaKUHH nonSI 

~. 'iTO npn nepexo.lle qepes 

1a6oTa nepeHop.MHpOBKH Mac-

npoTHBonono:>«:Hbiit ( 17), H 

;nyqaeT 9H9pi'H10 1 a 3H8"'HT, 

>C B HanpaBneHHH, npOTHBO­

BbtneTe CI'yCTKa H3 Cp9.llbl 

lKy. pa6oTa nepeHOpMHpOBKH 

npoxo:>«:ileHHH .llBYX I'p8HHU 

'HH nepeXOAHOI'O HSnyqeHHSI 

aKHM o6pasoM, MO:>KHO · .llnSI 

I'YCTOK 3aCTp9Ba9T B ny"lKe, 

/15/ 
n.3nyqeHHSI 

p9T89T BH.ll 

9CTKOI"O.yCnOBI'ISie 

( 20) 

( 21) 

. (22) 

OHOB H HOHOB HM99T BH.ll: 

.... 

,I 

v2 R 2 
I < -(-) • 2 

A y a (23) 

CosMecTHo c ( 22) aTo .llaeT: 

v. > a 
-y- 40 eM. (24) 

'Cne,llyeT T8K::>«:·e OTM9THTb1 "'TO B OTJ1H"'H9 OT qepeHKOBCKOI'O HSJ1y'I9HIISI 

npH nepeXO.llHOM USny'leHHH BOSMO::>KHO yny'IW9HH9 ycnOBHSI KOI'epeHTHOCTII 

. '(yM9HbW9HH9 £ ) Ha-s~ o6,pa~HOI'O BnHSIHHSI HsnyqeH~biX BOnH Ha ny"'OK/6/. 

3aM9THM, 'ITO MO:>KHO . .ll06HTbCSI napyweHHSI ( 6) H BhmonneHHSI ( 22), ecnn. 

v 3 l 
--<2·10-

Y..t · R c 

(25) 
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