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B peallbHbiX ycTanoBxax cauocjloxycnpyJOm:nltcH ny'lox
11 

' 
21 

o5bl'lllo nnaHl!pyeTcH xc

non&aoBaTL B BRAe aaMxnrroro xon&na, onnoponnoro no aaHMYTYo Tax 'ITO ero paBnoBecnaH 

xoncjlurypanRH HBIIHeTCH AByxMepnolt, T.e. aaBR_cHm:elt num& oT ABYX npocTpanCTBeHHbiX xoop

nnnaT. Ecnx ny'IOX AOCTBTO'IHO TOHOK0 TO BIIRHHRGM XpBBB3Hbl H8 ero C05CTBeHHOe II01Ie 0 on-
. . /1 2/ 

penenHJOm:ee paBHoBecnyiO xoncjlRrypanRIO, MOlKBO npene5pe'l& (eM. ' ). B aTOM cny'!ae 

ny'IOX .5yneM Ha3b!B8Tb IIIIOCXBM AByxMepHbiMo 

B § 1 H8CT05!1l(elt pa5oTbl noxaaano AIIS! o5m:ero CIIy'last,. '!TO npB OAHOit H TO It lK6 IIR-· 

·l neltnolt nnOTHOCTRx/ (no OCR OAHOpOAHOCTR Z ) paBHOB6CHOe pacnpenenenne qaCTHII B no-
\ 
~ nepe'IHOit 1t OCR Z IIIIOCXOyTB MOlK6T 5b!Tb np0113BOIIbHO paCTSinyTo. (HIIH ClKaTo), 1IpH'!6M 

;;ea naMenenRsr cjlynxnnonanbnolt aaBBCHMOCTB cjlynxnxn pacnpeneneHHsr oT RMliy'nbca. TaxnM 

o5paaoM1 B o5m:~M cnyqae caMocjloxycRpyiOm:nltcsr nyqox MOlKeT HMeTb npo113BOII&Roe ce'!eHl!e 

npB 36AaHBbiX IIBH~ItHolt niiOTHOCTH H pa35poce nonepeqnoro HMIIyii&Cao 

B § 2 pemaeTcsr caMocornacoBannasr aanaqa nnsr cnyqasr pa3HbiX pannycoB anexTpon

noro n nonnoro nyqxoB. Ha pemennsr, B <taCTHOCTB, cnenyeT, 'ITo paBHoBecxe nnsr. aanaHHbiX 

nnnelti!biX nnoTHocTelt n cxopocTelt nanpaBnennoro J!BBlKennsr. B03MOlKHO ne npn npoR3BODb

HbiX paa5pocax nonepe<tnoro BMnynbca anexTpoHOB n nonoB, a nnm& npn onpeneneBHolt CBH

an MelKJly HHMKo 3TOT cjlaxT npstMO CBH3aB C TeopeMolt § 1, 'K ero cPH3B'JeCKa5! TpaKTOBKa 

npocTa: paa5poc nonepeqnoro nMnyn&ca nonlKeK 5b1Tb paBen rny5nne noTennnanbnolt HMbi, 

a nocneAHHH ne 3aBBCHT OT BeDB'!BBbl C8'16BBSI nyqxa. B npocTeltmeM 'laCTHOM cnyqae nyq

xa paBHOMepHOit IIIIOTHOCTH H Xpyrnoro Ce'!eHHB IIOTQHnBaii Ha rpaHKU81 KaK B3BeCTH0 1 npo

nopnBOH81IQH IIBHGitHOit nnoTHOCTB '!aCTKII R He 3aBHCKT OT pannyca ny'llt8o 

Q()e OTMe'!GHHbie OC066HHOCTK HBIIHIOTCB CDe,t(CTBKeM ABYXM8pHOCTK 3aAa'!B B1 B '!aCT-

• HOCTR1 TOro o5CTORTeDbCTBa0 '!TO cPH3K'!8CXOit xapaXTepKCTHKOit aapnna CRCTeMbl SIBIIH6TCH 

B aTOM cnyqae nnneltaag nnoTnocT&. 

§1. TeopeMa o nponaBonbHOM nono6noM npeo6paaoBannR 

B qacTHOM pemennn nnsr caMocjloxycnpyiOm:eltcsr cncTeMbi (npn coBnanaiOm:nx pannycax 
/2/ . 

anexTponnoro n Ronnoro ny'IXOB), nonjqennoM BenneTOM , pannyc ny'!lta ecTb ( o5oanaqe-
/1/ 

HHH pa60Tbl, ) 

x/ · flpennonaraeTCH TaxJKe1 'ITO CTOIIXHOBeHIIH '18CTHn He KrpaJOT poiiH H MOlKHO 1Ipe-
ne6pe'lb BIIHHHBeM BHemnero nOIIBo flocnennee CIIpaBeAIIHBO AIIH AOCTa~O'IHO TOHKOro H 
nnoTHOX:O IIY'!XS/2/. 
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2c ~ 2c ~ ·T 
ll ~ o (T; +•y o T2 ) = 2 (T'I + ...:.2.) • 

rre •Yo {J 0 n 1 rre 2·y
0

2 {J
0 
n~ •Y0 

{"2= (I) 

rne 

o o .T, .T 
D I ,n~ , •Y O I , 

2 
-IIIIOTHOCTb Ha OCH H TOMnepaTypa COOTBOTCTBOHHO 3110li:TPOHOB 

2 -~ 
H HOHOB1 •Y O = ( 1 - {J O ) J {:j o - HanpaBI!OHHall CKOpocTb 3110KTpoHOBo 0t~HaKO IIOIIIoiTlta 

Bbtpa3HTb .r * 'IOp03 t5onee OllpOli.OIIOHllbiO BOIUI'IHBbi VI H V 2 ( IIOroBBbii! 3118B:TpOH 

/2/ 
H3 ) HO IlpHBOli.BT K ycnexy 1 Ht50 TOrt~ a ( 1) li.SOT llliWb liBa TpOt50BaHHll1 KOTOpbiM li.OillKHbi 

yli.OBIIOTBOpliTb napaMeTpbi CHCTOMbi1 'ITOt5bi 3110B:TpoH!Ibii! H HOHBbii! IIY'Ili:H HMOIIH Oli.HHaKOBbii! 

panayc, - Tpet50B8liBll COOTBOTCTBBll pa36poca IIOIIOpO'IHOro HMIIYilbCa rny6BHO IIOTOHIIHSilbliOI! 

liMb!: 

ZT ~ 

~ 
V.l - v 2 

(Ia) 

2T' 
VI 

v2- -;y; 
. m•yo 

r.a.e 

m. - Macca aneKTpoaa. 

TaK KaK B 3TOM cnyqae rny6aHa IIOTOHilHallbHOl! liMb! HO 38BHCHT OT pa.a.ayca, IIOCIIOli.HHl! 

MOlKOT t5biTb IlpOHSBOilbHbiMo 

nerKO IIOK838Tb, 'ITO 3TO cnpaBOli.IIBBO He TOilbKO ll.llll '18CTHoro pemeHHll EenneTa, a 

8H8110rH'IHbll! peayllbTST BMOOT MOCTO B CaMOM o6meM cnyqae, 0 '10M rOBOpHT CIIOli.YJOillaH 

TeopeMa o npoaaBOilbHOM no.a.o6aoM npeo5pasoBanua, 

nycTb f
1 
(; ,; ) ( X = ( X I 1 X 2 ) - IIIIOCKSll KOOpli.HH8T81 i = 1 ' ... , D -COpT 

'18CTBil) cyTb pemOHBll IIIIOCKOI! li.BYXMOpHol! CaMOCOrllaCOBaHHOl! CT81lHOHapHol! G81l8'1H C 

C8MO¢OKYCBpOBKOI! B 6earpaHB'IHOM npOCTp8HCTBO 

.. af 1 
v·--+ a; 

.. .. 
¢(x) = ~¢ 1 (x) = 

,..(e) .... _,. ,.. _,. -+ iJf· 
I:F·

1 
(x,v )+e 1 E + e

1 
L..!... H])_,_ = 0, 

c art (2) 

E =- a¢ 
---a; H 

a .. 
[_A] 
at 

.. .. 2 

2~J1nlx-eiP 1 Wd e 

4 

I 
I 
! 

I 
I 
I 
I 
l 

J 

I 
·I 

·J 

r ,,, 
p 
i 

:I 
"' 

I 
I 

j 

l 

I 
I 

i 

I 
~·::........ 

.. .. 
A(;.) ~ ~ A

1 
(;) 

.. .. .. 2 
2~ I1nlx -eiJ 1 Wd e, 

I 

.. ... .. a 
p 1 (x) =e

1
If

1
(x,p)d p ,. 

.. .. .. .. .. a 
j 1 (X) a e I Iv f I (x,p )d p 

.. .. .. 
F~•> ( x, P - cuna, .a.el!CTBYIOillSll aa qaCTH!IY CO CTOpoHbi BHOmHero IIOI!llo Tor.a.a CBCTO• 

Ma 
1 
lifl (~ 

>. >. (3) 
p) f .... 

..\1 (x, p) 

OTB0'18101ll8ll TOll lKO IIHHOI!HOII IIIIOTHOCTH 'laCTHil 

.. a ~ 
.. .. a 2 x .. · d pd x .... a 2 

q >.=If ..\I (x,p )d pd x =If 1 (T,p) .\
2 

=Jf1 (x,p)d pd x, (3a) 

_.(e) 

a) B OTCYT.CTBBO BHOWHHX CHI! ( F I = 0) TaKlKO liBilliOTC ll pemOHHOM ypaBHOHBit ( 2), 
.. w . 

6) IlpB •. F I f. 0 Yli.OBIIOTBOpliOT CBCTOMO (2) C YMOHbWOHHbiM B A pa3 BHOWHBM, 

noneM. 

n 0 K a 3 a T e II b C T B o: .. 
Bbt'IBCIIHM cot5cTBOHHoe none .E.\ H H.\ llllll ¢YHKilBH (3). HMOOM 

nanee 

T.e. 

.. 
... .. .. 3 

P,\
1 

(x) =e 1 Jf..\i(x,p )dp i If (!..., p ) d a p 
.\ ~ I .\ 

j"' (;) 
1 .. .. 
_j (~). 
.\ 2 I .\ 

.... . ... ~ ... 2 
tP..\1 (x.) =- 2f1nlx-eiP..\i (e)d e 

=-Zfln<>.l ;_; l>·p,<;>d2e 
.\ .\ .\ .\ 2 .. .. 

1 .. 
~ ·p, (~), 

=-2IIlnl.:...-e-l +ln.\ )p <e')d e· 
X 

¢ (.:_) + coast , 
I .\ 

.. 

-> X 
A ..\1 = A 1 (- ) + const , 

.\ 

X 
¢>.(x) = ¢ (-) + 

.\ 
catst, 

.. .. .. X 
A>. (x) = A (T) + const. 
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.. 
06o3Haqan nanee AH~epeanuposaH&e ~YHXDBB no apryuenTy1 coriep~meMY X 0 3HAKOM .. 

V , HMOOM .. a ; 1 .. .. 1 .. -; 
. E A(;) ~ ¢A (Xj-..il¢(-) =-- V ¢(.!J=- E (-), 

ax a1 A A A A A · (46) .. 
-+ 1 -+ X 

H, (x) = -H(-). 
" A A 

C yqoTOM (4) H Dp, DOACTABHM f.>J B(l (8) B <2> c~·>. o>: 

.. a 
v-:;

ax 

~~ ~ ~ ~~ ~~ 
f.>J(x,p)+ leiEA(x)+ ei[..!..HA(x)]laf.>J (x,p) 

c a P 

X -+ 
1 -+ -+ fl (- t p) 1 -+ X 
-(v V )~ + le 1 TE (T) +e 1 A A 

.. 1v .. x fx-+ 
-x-[-H(..i.JJI a 1<T'Pl 

c A ~ ----P A2 
0. 

PaBeHCTBO Hyino nocnennero Bblp8)1{0HHH OCTh DpHMOO CfiOACTBKO ( 2), qeu H AOK83h!BAOTCH 

nyHKT a), C Y'IOTOM BhiWOCKA3AHHOrO AOK838TOfibCTBO DYRKTA 6) CTAHOBHTCH OqOBHAHh!M, ..... 
!13 TOOpOMhl Bb!TOKSIOT ABA cnOACTBHH,{CpaBHBBAK pemeBHH f 1 (x,p) H 

.... .... 1 X .. X 
f.\1 (x,p) ~~f1(T, p ) , ycnoBKMCH TO'IKH x B nepBOM cny'lae (f1 ) B T BO 

BTOpoM (f.\1 ) HS3b!BSTb COOTBOTCTBYIOWHMH), 

1, TaK KaK BCe paCCMOTpOHBhiO ~yBKDHH0 OnHChiBAIOWHO COCTOHHHO BO BTOpOM cny'lae, 

nony'ISIOTCH C TOqHOCTbiO AO nO«?.TOHHHOrO MHO)I{HTOfiH H3 pemeHKlr B nepBOM cnyqae ,I!HWb 

Ha ~ , TO BCH KSpTHHS DpOACTABnHOTCH paCTHayTOA (npH 
A. 

.. 
3SMOBOl! apryMOHTS X 

A > 1 ) unu C)l{aToA (npu A < 1 no cpaBHOHHIO C BCXOAHOA, llpK STOM 

"a)~nnOTHOCTb 3apstAS H TOKS B COOTBOTCTBYIOWHX TOqKaX fiHWb YMOHbWAOTCH B DOC-
2 

TOHHHoe qucno A pa3; 

6) 9KBHDOTOHDHSDK nOAOtlHO npeo6pa3yiOTCSI 0 a OTHOCHTOfibHOO 3HaqeHHO noTOHDHana 

HS HHX OCTSOTCSI TOM )I{O CSMhiMl 

B) HanpH)I{OHHOCTH nona B COOTBOTCTBYIOWHX TO'IKSX nHWL YMOHbWSIOTCH B DOCTOHHHOO 

'IHCno >. pa3. 

2, PacnpeneneHne no HMnynbCAM B COOTBOTCTBYIOWKX TO'IKAX OAHHAKOBO, CneAOBaTenb

HO, o6e KapTKHhl C pa3Hh!MH pa3MOpAMK OTBO'IAIOT OAHOMy H TOMY )1{0 pa36pocy nonepeqH0-

2 
ro HMnynbca p 1 

D.nn nOnHOThl npHBOAOM o6o6rueHHO TOOpOMhl HA Cny'fall 38BHCHMOCTil OT Bp8MQHil ll 
.... ... ' .. .. 

KoopnHHAThl % ( % .j. X ) , Torna K3 p8WOHilll f I (X , %, t, p) q I (z, t) CliRAyeT .. 
cymecTBOBSHHO peweHHil f.\1 X Z t -+ (% t) D, f 1 (T'T'T'p-) q.\l~'lt A'X • OICA38TODbCTBO CTOnb, 

)1{0 npocTo. 
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§'2, CaMO<j>OKYCHpYIOWHACst ni'lolt C pa3Hb!M pacnpenonOHK&M HOHOB R sneJtTpoRO!I. 

Ycnoa•o cymeCTBOBAHRK paanoaecan 

Ill 
B pemeHRK Eenue'.!'a HOHhl H snexTpoHhl pacnpeneneuh! OAHHAKOBhiM o6pa30M u, cne-

AOBATenbHO, RM810T o6ruHA s~eltTHBHhiA panuyc, D.pyrux peWOHHll ADH MOAODH BeHHeTAt na

x/ 
CICODbltO STO K3BOCTH0 0 DODY'IOHO HO 6h!nO B CBH3K C TPYAHOCTHMH, B03HRKAIOWKMH npH 

pemeHBR nu~epeanxanLRhiX ypaBHeHBA nnK cauocornacoaanaoro nonn. Onaaxo STo nerxo 

6 . Bo ... 141 
MOJK&T hiTL cnenaBo B npyroll uonena. 3LMeM .,.yaxnuu pacnpeneneHHn no aaanoruu c 

e -ane:s:'.!'poHHSH KOMDOHOHTA1 -uoanan) 

f . 
2 

KoC 
-- 8(P -P )8(H -H.), 
817 2 e 2 • 

2 2 
f I( c 

I = ~8
1 ~ 8(P -P 1 )8(H -H ) 

11 e • 1 ' 

(5) 

rne AnH ltSJKAOil ltOMnOH8HThl 

p = p 
8 

1:. : A - o6o6rueRRhiA BMnynbC BAOnb OCB OAHOpOAHOCTK % 

2 !i !l 2 
H = cym c + p 8 +P;1. t.e¢ - raMKm.ToHKan, + e - 3apnn aneKTpona, - e - 3a-

pnn Rona. Bb!'IKcnng nnoTnocTb 3apnna n Toxa, nonyqnu 

rne 

:E.= H
0

- e ¢ 

:E1 = H
0 

+ e¢ 

p = 
o,l 

j o,l 

+ K ••• E ••• u ••• , 
- .417e 

+ c 

2 
Ke,l 

-:r;e- Pe,l U e,l J 

- KRBOTK'IOCKAH aneprxn sneKTponoa, 

- KKB8TH'IOCKAH aneprBH BOHOB1 

p = . pI - !..;.A - BMDYfiLC SfiOKTpOHOB BAODb OCB OAHOPOAHOCTH1· 
c 

p1 = pI + : A - HMDynbC KOHOB B!(Ofib OCK OAHOPOAHOCTK, 

(5a) 

3BAK (+) OTHOCHTCH K 9,I!OKTpoBSM1 3BSK (-)' - K HOHSM 

x1 · . 181 · I 
Kpoue ~a6oThl , rne1 onuaxo, pemeane nonyqeuo TOnbxo nnn cnyqan, xorna TOMne~ 

paTypa anexTponoa (unu uouoa) paana nyn10. D.nn namux neneA cnenyeT ocao6oAKTbCH oT ! 
SToro neo6H3ATOfibHOrO UO ~H3KKO 3AAS'IK ycnOBKH, ! 

1 
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0 

··' {

1 npn E3- c'p3 > m3 c' 
••• ••• • •• 

0 B npOTHBHOM Cny'lae. 

YpasneHHn nnn caMocornacoaannoro nonn cyT& 

!!¢ ~- 4rt(p. +·p, ), 

4rt ) liA=- -0 +l
1 

• 
c • 

(56) 

(5a) 

Ha MHOJKCCTBa aceB03MOJKHbiX pemennll caMocornacoaannoll aana'IH orpaHH'IHMCSI cnenyJOIIlHM 

xnaccoM: 

1) PaccMaTpnaaeTcn xpyrnaa cncTeMa - ace aenn'IHHbl aaancaT nnm& oT pannyca r .. 
B UfiOCKOCTH lt 

2) npn r ~ Q nnOTHOCTb o60HX KOMHOHeHT OTfiH'IHS OT Hynn. nnn onpeneneHHOCTH 

6yneM C'IHTaTb TaKJKe, 'ITO i, r • ~ r 1 , rne r 0 

ponnoro H nonnoro ny'IKOB •. 

H r
1 

- COOTBCTCTBCHHO rpannna 3fi9KT-

_Bne r I 'lacTnn neT. rpannnbl r. n r 1 cornacno (56) onpenennJOTcn ypasnennn-

MH 
2 2 2 

E
0

(r
0
)-c P

0
(r_> 

3 .i 
= m c . 

3 . 2 2 
E1 (r 1 ) - c p

1 
(r 1 ) ~ 

2 4 
m

1
c 

Torna nMeeM ypaanennn nnn caMocornacoaannoro nona • 

1. npn r -~ r • 

rne 

n, cnenoaaTen&no, 

_:__d_(f~) 2 
- IC E 

r d r d r 

1 d dp 2 
--(r-)- K p = 0 
r _dr dr 

2 
I( =IC 

3 3 

+KI ' 

0 • 

.E = H
0

-e¢ Ho 
2 2 

3 (~e•H•- "I H, 
I( 

p = P0 - ~A 
c 

.E. 

2 

ih +E, 
I( 3 

1 2 3 
p 0 = -3 (ICe p e - IC I pI 

I( 

3 

.EI = ~h-E 
I( 2 

(h = H • + H 
1 

) , 

8 

(6) 

(6a) 

' I 

2 

p - ~ q + p ' p - ~ q - p ( q -· p. + p ) • 
• IC 2 IC 2 I 

2. npn r. < r -~ r 1, 

1 d d& 2. --(r-)-1C 1 .E 1 = 0, 
r dr dr -

3 (66) 
l..~(r ~)- ~e 1 p 1 = 0 
r dr dr 

YcnoBHn aenpepbi_BROCTH noTeHUnanoB ¢ H A H HX HOpManbHbiX npOH3BOAHbiX aa rpa-

nnne BblrnanaT TaK: 

2 1(2 
. -~ I( .E = -• h -:EI I, ' PI, = ---;q -p~ I, 

• 1(2 . . I( • 

(6a) 

d:E I =- dE, -~ ' 
d r '• d r • 

~~ = -~1. 
d r '• or • 

KaK Bnnao, ~opMan&aan cTopona pemeann aana'IH ne BCTpeqaeT aaTpynnennll, n6o pemeHHn 

ypaBHeHHII (6a) H (66) COOTBCTCTBCHRO CyTb 

•C I 
0 

(IC r) 

H pemenne !PSBHCHHII (6) OTHOCHTen&HO r • 

H ·C 
1

1
0 

(K 
1 

r) + C 2 K 0 (~e1 r ) ( 6n) 

2 2 
~e 1 n "• n npo-n r1 npu aanaHHhtX 

'IHX napaMeTpax (a npa co6n10neaua nexoeno nononHHTen&noro ycnosnn, o KoTopoM pe~& noll

neT HHJKC) MOlKCT Bb13B8Tb fiHmb 'IHCTO Bbi'IHCnHT9fibHbl9 3aTpyAH9HHR • 

OnpenennT& JKe •• H r I , aanaBan- nonnoe 'lncno 'lacTHn na ennaHUy JtnHH_hl -v • 
/2/ 

H v,, ne ynaeTca ( v •·I norOHHblli sneKTpoH H3 ) • neliCTBHT9fibH01 nerxo BHJteTb1 

'ITO 

v • 

VI 

r 
• 2 

---- f~e E rdr =t/1 0 (1C r ,~e 1 r 
2 2 e • • e I ':.!... ) ' 

r I m • c o 

1 'I 

~ f~e:E 1 rdr = 
• 0 

(7) 

t/JI(IC·f· '"1'1 .~)' 
r I 

nanee,nonCTSBfiHH H3 (7) I( n K 
1 

r 
1 

B ( 6) c nen&JO onpenenHTb r 
0 

n r 
1 

'lepea 

v 
0 

My (6) 
' VI 

.r • 

n npo'lne napaMeTpbt ( sueprn10, HMnyn&c n np.), o6uapyJKnBaeM, 'ITO B cncTe-

H r I BXOAHT fiHWb B BRAe KOMfiHHSUHH 
r -·
r 1-

• TaKHM o6paaoM: 

1) PemeRHC MOlKCT, HM9Tb UpoH3BOfibHblll pa3Mep B fiOfiHOM COOTBCTCBHH C TeopeMOII 

npeJ:tbiAymero naparpa~a H qacTHbiM pemenneM EenneTa. 

2) nocxon&Ky (6) npencTasmreT co6oll cncTeMy ~ ypaBneanll nnn ,onnoro nenasecT-

a oro 
r . . 
~ , ee pemeane B03MOlKHO nnm& Tor.qa, Korna Bhmonneao ycnosae coBMCCTHOCTH, 

T.e. napaMeTpbl. CHCTCMbl AOn?KHbl YJ!OBnCTBOpHTb AOHOfiRHTCnbHOMy ypaBHeRHIO. (Y EeuneTa 

TSKHX ypaBReRHII ltBS ( Ja) 1 ToKo B ero pemeHHH HM99TCH HC06SI3aTenbH09 nnn TaKoro pona 
aana'l Tpe6oBanne r

0 
= r 1 ). 
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·-

B xaqecTBe nnniDCTpannn paccMoTpKM nonpo6nee cnyqaA, xorna rny6nna noTennnan.aoA 

liMbt Mana 110 cpasnennto c snepraea qacTnnbl nu o6enx xoMnonenT. Kpowe Toro, 6yneu 

cqnTaTL HOHbl aepellliTHBKCTCKBMH1 a snetrTpOHbl HMOIOIIIKMH YIILTpap8.JiliTKBKCTCK:J'IO CKOpoCTJo 

uanpasnenuoro nsn~eHKll. 

06oauaqnM na ocx 

E =m -c
2

·y 
eO e 0 

2 
' P.o -= m • c 71 o " nn11 snexTpoHOB 

e 2 2 
• = 'Yo - 'I 0 - 1- paa6poc no11epequoro HMnyn~~oca1 

n1111 HOHOB 
2 e. 

.EIO a m,c (1+ 7)' PIO = 0,. 
a TaK~e m, --· ll = 

m. Qqesnnno, Tpe6yeTCll TaK~e 
2 

K .r 
0

2 << 1 
(9) 

2 2 
K

1 
r

1 
<< 1 , 

To rna 110 nonymeHHIO IIIIOTHOCTL qaCTHII · paBHOMepaa BHyTpH COOTBeTCTBYtolllero pa.zuryca H 

T.e. 

r . 
v . -- f 2. 2 m c 2 K • .E • r dr 

.• 0 

2 2 v IC• r • = -·---:;r- ·yo 

2 
I' ·Y K r 2 

0 • • 

Ananornqao ~e!r.2 = v. 
4 ll 

Jlanee nn11 ( 6n) nMeeM 

'"~ 

m c 2 2 2 e 
C =--'--;- • (K 8 ·y 0 -K 1 /l(.l+-f)), 

K 

K2 
C1=r

0
(KCI 1{Kr0 ) 10 (K1r •) + 1<1 [~h -CI 0 (Kr 

0
))1 1 (IC 1 r • )I , 

2 
C 2 = r 0 (K 1 [~h -CI 0 (Kr

0
)) K 1(K 1 r

8
) -K·CI 1 ~r.)K 0 (K 1 r.)} . K 

(10) 

( 11) 

BocDOIIL30BaBWHCL YCIIOBBeM (9), lloncTaBHM (6n) C yqeTOM (11) B (6). B peaynlloTa-

Te nonyqnM 

e, 
1-'-

2 

e, 
2 •Y0 

r2 
v, -:i 

r I 

v - . 
-~· 

0 

r 2 
v

8
(ln..2._ + 1)- v

1 r2 

(12) 

Kax snnno, 11px r
1 

= r • STH Bbtpa~eHBll roquo -cooTBOTCTBYIOT peaynLTaTaM EeaaeTa ( Ia). 

¢HauqecxnA CMblCII (12) oqeu~~o npocT- on cocTOBT B paseHCTBe snepruu nonepeqnblx xone-

10 

----~----:____ __ _ 

.-,, .. 
~~;...-" 

(\ 

~':!· 

e · e, . , . 
6annA --•-. , ll -- rny6uue noTeHnnanLnoli liMb!, Oco6euuocTLto nsyxMepnoA nnoc-

2·Yo 2 . 
KOA aanaqH liBII!IOTC!I He3aBHCIIMOCTL rny6HHbl liMb! OT pa3Mepa CIICT9Mbl, 

YcnoBHll caMo<jloKyciipoBKH nnll r < r 1 2 • 
r 1 1 
---- < 

r.2 'Yoa 

·qTo To>Ke snonne npoapaqao. 

CyTL 

l< 
v . 1 ' (13) 

B COOTBOTCTBIIH" CO CKa3a"HHblM BbiWe CHCTeMa ( 12) OllpenenlleT IIIIWL OTHOW9HII9 
r, 
-II 
r. 

COBMeCTHa IIKWL Dpii -onpenenennoA CBli31I Me~y JlpyrHMH llapaMeTpaMII, HBHb!A sun STOA 

CB!l3H 

e, 
[ 1o II + 1) 

"'T + vi = v . 
~ ~ + 2 
2·yo ·yo 

(12a) 

npu e. v . v, ~ "IYo 
+ -:r: 

HaJlO llonaraTL1 peaynLTaT, IIOIIyqeHHb!A anecL Ha qacTHOM llpHMepe, HOCHT 0611lBA Xa

paKTep1 T,e, aHanoruqHall CBli3L Me~y DapaMeTpaMH HMeeT M9CTO H Jlllll 11106ol! npyrott MO• 
x/ 

nenu 

CeAqac Tpynno CKa3aTb, HaCKOIILKO BennKa pOIIL OTMeqeHHb!X B STOA pa6oTe nsyx OCO• 

6eHHOCTeA IIIIOCKHX CSMO<jJOKycnpytoiiiBXCll nyqKOB. B STOll CB!I3H ,c name A TOqKH 3peHHll 1 

npellCTBBIIliiOTC!I HeTpHBBaiiLHbiMH llpOU9CCb11 HJlYIIlHe C H3M9H9HH9M llapaMeTpOB llyqKa H1 B 

qaCTHOCTH1 paa6poca IIOIIepeqnoro BMIIYIILCa, 

AsTop 6naronapen B,M; Bexcnepy H ToBapnmaM no pa6oTe aa o6cy~ennll. 

n H T e p a T y p a 

1. W. Bennett. Phys. Rev., ~ 890 ( 1934). 

2. 'r.M. Eynxep, ATOMHa!l sneprjfllt N• 5, 9 ( 1956). 

3. JllK. nunxapT, A. III ox. C6. '<l>uanxa nna3Mbl II MarHHTHa!l rnnpOJlUHaMHKa'. 215, Mn, 
Mocxsa, 1961. 

4. o.M. Hpxosoa. )I(T<I>, xxxn, 12ss ( 1962). 

PyxonncL 11ocTynnn~ s·naJlaTenLcxul! oTJlen 
19. Mall 1965 r. 

x/ Iloll Ollpe}lelleHHOA MOJl911LIO Mbl IIOHHMaeM KOHKpetnyto <jlyHKilHOHaiiLHYIO 38BHCUMOCTL 
<jlyHKilHH pacnpeneneHH!I OT HHTerpaiiOB JlBHlK9HH!I,, 


