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A H H o· f A U vI 5I 
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'BuHCHHeTCR B03MO~HOCTb BOCilpOH3BeCTH pacnpe.D:eJieHRe qac-• 

THU B CMCTeMe u.eHTpa Mace no aHeprHHM HJIM yrJtaM, H3Mepsin JIUlllb 

yrJI0B0e pacnpe,D:eJieHHe B Jia6opaT0pH0~ CHCTeMe OTcqifra.. OdHapyze

'abl. 'iB'.i:\1acTHhIX '.C1Iyt.1aH,; Kor,n;~, C npMBJie'-foHI~eM ,n;onomhr:reJihH~X 
' , . ., . . ' ' ' '., . 

ycnoBHH, sa,D:aqa 1u,4ee:r pemeHvie. 



IlpH MHOXeCTB0HHOM poJi,l(eHHH 4aCTMU BbJCOKOH 3Heprirn 

nocTpoeH"D HX 3HepreTHqecKoro cneKTpa MemaDT Tpy,l(HOCTH B 

M3Mepemrn 0Hepr1rn. B CBH3H C 3'XHM M.n. ITo,l(ropeUKHM 6hlJia noc

TaBneHa 3aAatJa "CCJ16,l(OBaTb BO3MOXHOCTb BOCCTaHOBJI8HHa 3Hepre-
I 

·rwrncKoro cneKTpa BTOpl1tIHhIX qactm.1; B c»cTeMe ueHTpa Mace 

( C. ii• M.) no HX yr JIOBOMY pacnpe,!LeJielUU) B 11aoopaTOpHOM CMCTeMe 

0TC4eTa (n. C.). O6bl4H0 nom,3yIOTCf.. B8JU14HH0~ cpe,l(Hero yr Jla 

BhJJieTa ,n.1rn ouemur cpe,l(HeM aHepnrn: t.w.cTm~ 

;mtepec. HaMTJ.1 ycJioB1rn ~JI~ 4aCTHhle cnyqa)!, Kor ,11;a y,IJ.aeTcn BoccTa

HOBHTL cneKTP aeepr~n HJIM ero qacTL. , 

B HaCT0Hll{eU paOoTe npe,n;npHHRTa notlhITKa pa3rJCKaTh TaK11e 

4nCTHue cny4aH, O,l(HaKo ·Sa,l(a~a eme .n;a11eKa or pa3perneH*R· 

~ . . aw~ 
~ i. BunHill8M ypaBHeHHe, CBH3HBa10mee nnOTHOCTh L yrJIOBO-

c ··_f{ 
ro pacnpe,n;e.riemrn B JI. C. C ilJIOTHOCTbIO .r( ( j\1 \ e:I') . yr JI OB O-

ro 1-1 aHepreTM4ecKoro pacnpeJJ,eneHnsr B c.U•¥• [ i] Ey~eM o6os-

.fl -KOCHHYC yrna BblJieTa llaCTHUbl; 

e.. t 'f , m - C00TBeTCTBeHH0 ee 3Hepr.t-rn, CK0p0CTh l1 Mac-

v , 0 -C00tBeTCTBeHHp CKOpOCTJ, 1.1 peJIRTLf.BMCTCKvtia lJJaKTOp 
' . 

C.U.Mo OTHOCMTeBbHO n.c. 

3Be3)J.OliKli 0TJB1 1-la.eT BeJH,ttUrnbl B C. u.M. o·.r BeJ!M.4HH B JI. C. Mac ca 
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Bcex BTOpHq1uix: ·qac~:nu· npe;n:noAa:ra·e~cn.: '.O;n:RHaKo~on. 

• • ., •.: 1 i 1,'.·<! ! ~ .. :' 

HanOMHUM,, ~TO ripll nepexo;n:e 
0

0T JI• C • K C • U.M. f · npeo6-

pa3yerca no qiopiwJie. · 
,·,·' ' .-' i 

• • 

' * - -V"f(1.--J(
2

) ±MR 'M + - -..:..---=-....:....:...-=J'..___ .. 
J - . T' ~* (1.-:- f 2 V 

2
) ' 

r~e 
. R2 =- (1-1 2 v_2

) J~~ - v2 
(1~ j'-\2,). 

(I) 

(2) ' 
* ,,i; . * -EcJrn: }' > V '' TO f\ ::::.'j\1+ . ,; ecJrn:. 5?J* < V ; TO 3aBHCl1MOCTb 

* . . .. * M* f . O.T j\\ · .14BY3H~qHaSI : f ::: .J : :t • 

.... 'Yl_3B·ecTHO [_a J~., q?o OKpy:m:HOCTH \J * ~Const. B C • 1\.Mo rrpvt ne-
. •. ·,.:, . ' . . . . . * . . . . 

pexo;i;e K JI• C • ,· CMe!UaIOTCSI •\-la· e. VO~ paCT.Hr~BaK>TCH B,lJ;OJI:b OCH 

C!!ell\BHHSI B O pas. PaccMo~p11M ceMe~cTBO TaKHX oKpyi!HOCTett , 

OT p~~ 0 ,1J;O ?*== CX) • CoJKMeM KaJK,l\YIO irn H~t.X B p;; . pa3, 

Tor;u;a .Bee OHH IlpHOdpeTyT pa;n:Hyc e;n:MHHUY, a B JloC• dy;u;yT 
.. ,' :; ~J ' . . ' ' . . . ' 

li30C5pa7.aT:F,r0,1J;H:t1M I1. T~M :ite 3JlJUmC_OM C Il,OJIYOCH_Mlii f H I,_ _C.ll;BM-

HYTbIM OT_HOCrITeJII,HO OKpyXHOCT¥ Ha• Vo/J>* • Ec~mrncbI Me:-rt.n;y 

co60J? coBMeCTHTh, TO(Ye.pm.l) ueHTphI oKpyxao~TeH, _xapaKTep11sy-
. . ' . . 

e:MiitX 3HaqeHMSIMW !ft-, Mel!C)iy O }I I, paCilOJIOim'.J;',CS! ll;a OTp03Ke 
. ,\, {' . ' . ,. . ,, . "'~- ; 

(-oo ,.A) oc~ ~* qepte»:a. 

EcJill Jiyq, npone,n;eH~hIH 113 Toqx11 0 (J'f) otpesKa (-- oo 1 A) 
no.n; y_rJioM arr.ccos j¼ K oc'v! ~* , · nepeceKaex ann11nc, To aTo 



03Hci4f18T, 4TO 1W,G'.l'.vHih! co CKOpOCThiC f~ Mory'r nonaCTh B t1H.Tep-
'-

· COBOI{,YiIHO CI't j3 * , cnocoOHblX ;.ll;lLTh BitJii:1A B ttZ1CJIO l¼EJ.CTV!U B 

df , ·. )rno6pa.i!CaeTcR oTpe3.teOM r3 A (sepxnsrn 1.1acTh '-HJpte:w.:a), 

COOTB8TCTBYDT ~Ba 3Ha4eHMB 

~ * ' * J" :::.J\ll± , a na. o-rpe3Ke C,,A - 1rnmh o.r.i;Ho - Jl'1~ .• II00TOMY, 

BBC)(H €'Ult~ HKO(h-W.H } nepeXO.l{U OT J" K · j¼ * , MO;KHO, Hallwt-

]uxeet nerKo BMAeTh 

.11vrm.h orp.e3oK CA oci,1 

' npvit!eM KaJP:,Il,OMY 

HO no:)TOM.y minvtC<iTh 

(3) 

(HvDKHP.R 4c1.CTh 4epTe}lCa)' llTO np!.i~-j~•(< 0 

_}' * .1.taeT BKJHi).l. B tIMCJlO l-18.C'.nIU no.rr. d.yt 
j . ~ ,' ~!-.r- COOTBi3TCTByeT ·. O)l;HO f::::: _f +' • lilOY.-

. i 

dw(f) = \N (f:(r,f'),f')}(f, y,*)dl 
dM . . . J. V . 

Ho JI Oi!{e1-me T0tlK.11 B:7 B(r) HU OC~! 53* JierKo Hai1'.I.'~1 r,rn '.1;0-

]yq 3TOtt 
.·' ro :)l{e 4•'.)p-re",;!'a TTOA yrnoM arccos J\ 113 T.04:KM KacacTcn ~ • J.t,, • 

cm1 Barc·r c .H B o.n-



'O• 

liMeeM Ta.1:t:z:e ; I 

t' \ 't 

'' j'; ,· 

.· . ""= ~J"!(\¼,f') = ( v J11 + 1: R)2_ 1:t l N' ar . .. . . .f o, ( 1. - J"~v•t R.. (6) 

B ypaBHeHHJIX (J).HJIH (4) B JieBOH tlaCTI.i CTOHT H3MepHMble Ha 

OllhlTe B8JUft{MHbl, B npaBO~ - BeJI1'tQHHa N (r*,:s>*) , KOTOPYD Ha,n:o 

onpe.n:eJIHTI,. JlJIS: OTblCK8.HHfl <i>YHKIUtH ABYX nepeMeHHhlX CJie,D;OBaJio 

6:bl HMe?b eme 0,I(HO ypaBH8HMe - HanpMMep, AJIH 3HepreTH48CKoro 
' ' ~~ cneKTpa B n.c. TaK KaK M~ npenoJiarae¥, qTo H3MepeHHe snepreTH-

qec1toro cneKTpa B JI• C. HeB03MO!:HO, TO 1-13 (3): J4Jrn {4) MOJtHO Ha~n1 
'\ . , . 

q>yHICD;HD JIHlllb o;i;noit nepeMeHHOH - r~ HJIM !/'* - C\IHTaSI' tJTO 

3aBHCHMOCT:& OT .n:pyroro apryMeHTa H3B8CTHa. 
,\ 

// SiBHhltt BH.D: peweHl.Ul (3) npocT9 OT!:JCKaTl, npH ciie.n:yDmHx npe.n;-

IJOJI0!:8HHHX: (a) BTOpitil.lHble llaCTRD;hI pacnpe,l{eJieHhl B npocTpaHCTBe 

H30TponHo, (6) OTt~CTBYl>T llaCTHD;ht co _CKOpO(?T:&D, f*>v • B Ta

KOM cnyt1ae Bcer,l(a ~~ o ·, ( 4) HC-lle3aeT, a qHcJio qacun1, B 

KoHyce (f, 1.) 6yAeT 

. i V . , , 

W(f)= \J-r\ Nt(t)[ 1.~1-1clf' 
~ ll>(_~\\) ' ' 

B .n;aJlbH'eMmeM,y.n:oc5HO 6y.n:eT IlOJ1I:,30BaTl»C.H BeJI~qHHon 

y:::c. y2. i- s-· 
i- j"\' v' ' 

·, .,, 

(7) 

(8) 



7. 

y61:1BanuteA OT V ~ )l;O 0. ' KOr,li;a pt MeH11e:rc11 OT O AO I' H 

B8JIHqHHOI ·. 

(9) 

Tor.i;a 
) ' . . . . ' 

* ~_p ±✓(vZ-9) (q, ~ 9) s9-n, pt r -==. . . . V q,'h . . , . · (IO) 

d._r* . ( ✓ v~·-- 5/ ± ~ q,-9, ~inr )2. ' ~-- . ' 

-d.~ - 2,\/ V q,( v• .. 9)(q,-·.9} ' 
(II) 

Oc5osHat.utM ente · ·· · · 

·. · w (j._ ·d v~- 9 ) =- w "{ o) 
.. ·. . .· . v V i-9 · . Y ) ) 

_ · N1 (f<t) = K0y(C\;). 



·'• 
~.). 

3TO - MHTerpaJibHOe ypaBHeHt1e Tvma .. 'A'6,e.ria. IlpO,ll;MqxpepeHUMPOBaB (I2) 
·. '½' . . ' 

no J t ITOMH0'1Cl.1B ode. tJaCTM Ha(_p_::.:zf ;;· 3aTeM npoHH~~r.pHpbBai'rtO' 
2. . . . .. . . 

5> OT =. .n:o V ' nepeMe HliB rrnps,n;OK J.1:HTerpHpoBaHl-UI. H BbitlHC1I1'1B 

BHyTpeHH11H irnTerpaJI [l], rrpHXO,I)JtM K. 

.. 2. " . 1 
vL · V 

\ Nq,(<t\1 = i f a.v '\'v'- f wj'(_p) cl 
) q, ~ :rr ( v2.- z) J . J 9- ~ . 9 ' 
a ~- . 

OTKy.zr;a, noc.rre ,11;mpepeHu11:po~amu1 no ~, 
v~ . . . 

N ( )- av 9v cl 1 \ ✓ v'-- 5'' , ( ) cl 
\ _'t - Jt d.q, v'-ct·l t q, w f f ..P. 

HJII1 

. . . ·vi 

N ( *)- v ,.A_ ; . { V v~-£ , w' ( ) cl. , J - :Jt r d.' )I< V
2

- ~.,,,.": j~*.a r- .,*a. · J', r .. .P · 
MOlr.llO BepHyTbCH K rrepeMeHHO~ j\l ' . XOTSI ,. ,D;JISI pac_qeTOB ? 
Hee. Torina . wJJ(.?) d.J-=- ,W !(r) olJ ) \i 

. ~ V ~·: ;:~ . . . -
N l' =- - vz ~* A_ ~ . \ . w' ( Ji }J¼·d. J". . , .. 
.,.,t ) "'0 cl_r,* ·v2-r ~+2(:1--r•) ~jl*'-(J_-v'-J'!':-) . 

Ol'CD)J,a TTJI0TH0CTh pacn,pe,D;eJiemu1· no 3HeprHHM '. 

2. .,_ e* cl { ~*3 JJ<o ·r ct w( r) ·. } ·' ~- v! - -~-~ ~ 
N.(e )-- :ire* cie>' rn'o'-e""o ~""•1)'(1-J"v•)-e,ca ' 

(I~) 

(14)) 

y,n;o6-

(!5) 

(I6) 



r.n;e 

. . 

IlO,IJ;lilHTerpaJil>Hai! fPYHKUHH 6ecnpe,l(eJibH0 B03pacTaeT dJIH3 BepxHero 

npe,l(eJia HHTerpHp0BaHHSl. Bhl,n;eJIHB (f,j¼o),r,Jl,e y( 6JIH3K0 K . fo , 
M0JICH0 HHTerpaJI samicaTI, B BH,IJ.e 

r 
~ )f cl ) I . ( . J1 c1. wcr) = ~ w( f\{ + w (JWo) v :~ ,d.· . 

~ mvr "rt-5";1.' mvo'1J1~~_0v ' mvr ~ r . 
o o 

1
, . 

Tor.D;a e* __ v 2
0 ~ p* _4__{ e.*~ [ \ ~cl w{J¼) _ 

N..( )- ~e."' cle." m~r°'-e*2., ~\f,.,.., .. o"--e.""-(mv4j"Y 

(✓m2.o
2-Q.*~) _. ---------, 

+ w' mvo' {n12Y'2._ e.t:-:_ CmvoJ~').1.']!l . 
rn2 v202 o ~. (17) 

EcJIH W (y) - 3KcnepHMeHTaJI:&HaSi KpMBaS-I, ·To (17) y.n;o6Hee qeM 

(16). HHterpupyn no qacTJtM, M0JICH0 TaKxe npHBeCU1'. (I6) K BH,Il;y, 
. . f 

B K0T0p0.M 18TCy.,.CTByeT npmt3B0A HaSI W 

V,.o'LP* cl :{· · *3 \JU'., .. W(J¼) cl. j)1 ~· 
N~(e*)=-'--""- e J 

:ire." de."' ·. . 0 [m .. ·-(- e.~·- ( mvo rY y1.a -

fl' w( ,J tn1Q'- e.*'- /m v;o) } 
l w,2.02._ e.it: 4- c n1vr ~ )2 J va. . 

(18) 



10. 

Htax, ecnH:,~~~b~no, 4TO (a) pa~npe,n;eneHHe BTopH4HHX 4aCTHU 
,. !' , , ' ' . ', ,- ·, 

B C.U.M!. HB{ISi~;!Cn, npm.iepHO u13o¾p:opH11M, (d) 6hICTphle qaCTJIH,\hI cj,\V 
•.',, vc,•~'. ' \ 

. OTCy1°CTBYPJT I1JIVI, :0X y,n:aeTC.ff B 3KCrlepViM0H'.te. OTJI~llaTl> OT ttaCTMU C 
' . ~ .· , ". .' ! } ' 

J*<_v , To MSMepRSI B n.c. qHcJio \Xl(Jt) tI~c:riirC c. J~~ v B HHTep-

BaJie yrJIOB (.o,ar-c.cos Jl J. · ( rt> 0 ) , . MOJIHO rio (I7} H8.~TH aHepreTH- . 

Q~CKHR cnekTp~q~cTHU B c.QlMo 

Pa.cmHpr.rn npe.n;nono~emrn (d). ,n;o_ 9~ .f~~ i H coxpaHMB (A); 

MO!:HO HamicaTb ypaBHeH1i1:e BI,t,J.t~ (7), r,JJ,e ·o6a BepXHHX npe,n;~Jia 

paBHhI I, a B JieBo.M qacTH CTO:WlT 'yxe 'qyMMapHoe t.UfCJio·'qacUU.:( B 

KOHycax (i,Jl) t,\ (-i)~Jt) • 0AHar~? MOi!HO n.oKa3aTb, tlTO 113 

Ta.~~ro ypaBHeHHSl. (\/ J (f~). onpe,n;eJUieTCSl H80.I(H03Hat.IH0 •. OHO HM.e._eT 

BH,ll, (14) c saMeHoi1 BepxHero npe,n;ena Ha 1. Ho no.n;hIHTerpa1n,Haa 

cjlyHK!.\l!ll w f ( f) onpe )I, eJI ~ ~a .iI11m1, Ha ( o , v '), a Ha (v', i) n P om Ollh Ha , 

3TO .. YI Be,l(eT K • HeO,ll;H03Hatl~OCT~'I ½ ( r*) • . . . .... 

. '. "~~.e~~~~~~O~paH~.~b (6;, _a -~r (y~*) CtlWraTb paBHhIA1 _H~.i,a npmrn-

BOJibHOH1fcpyHKI.J,Vili ,, To~ noJ1yt.1u:mqeec~ -~pa~1iemlf e · · 

w1(0):::: i \v N<y(<t) {J{. (M~)('✓ v~J, -rV q,- s> 'Y·+. 
f J 4 V \J y2. _ _? _\ C\' · .. J\ J . , • ., . 

'f .. · - .. ·. ! 

. . + NJ (f~) ( ~v2-J. - ~ 9-~ f )~} clcy- . 

(r,n;e J"i \1\3 (:1.01 . _) B npHHI.J,~me )(onycKae:r ll:¾cJieHHoe pewemrn npu 

Jlk)60M BH,I(e N.r (_r*) . • EcJI~, Nf (r *) -· .:.:MHO,:roqJieH no \r * , 

. 
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'11. 

,,,', 
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; ,'J 'i .. 

. To onan, r.oJiyqaeTcH ,ypaBHemte T1ma Aoeirn, no,n;,n;aDmeecsi H · 

· aHaJrnTMqecKoMy pemeH~n - OHO cBo.n;HTC~ K ,zu1¢cpep~a1J,11:ain,H0My ypaB-
. . . . 'a, . . ,) . ,. : 

Hem1v. TaK, ecirn . N Jt (_r"')= r* ' TO BMeCT~ '(I3) noJiyqaeTCSI 
z. .. \I . I ) .. r ~;cy)t5:i,"-z (3qr+vz)+ 4vz] clty= Ji(i~-z)r~:;v.;v;;~~ olw(p_ J 

t. 

' . 
· oxxy,n;a nerKo BhlBeCTH ,n;:0:qxpepem.u1aJI:&Hoe ypaBHeBMe Tpex:&ero nopn,n;-

Ka ,JJ;JUI 'N q,_ ( q,) . • KoaeqHo, aHaJIHTHtleCKOMY cnocooy pememuI B 

3~0M CJiy~ae. CJie,n;yeT npe,n;noqecTI> inrnne.HHbiil. 

§ i. IlJIOCKOCTHaH CHMM8TpHH yrno'Boro cneKTpa B C • u.M. no,n;cKa~ 
I • / 

3h!BaeT .n;pyryIO B03MOJICHOCTL BOOCTaHOBJieHH.fI CIIeKTpa.qacTHU B 

c'.U~M. 

Ec1rn: 6ht Bee BTOpMqHhie 4aCTHUbI OhIJIH a' -IrnaHTaMH' TO 
. . 

H3MeHeHHe rtanpaBJI8HHS HX ,ll;BH~eHHR npH nepexo,n;e H3 .c~u.M~ B' . 
./ . ·I ' I • 

JI. c ~' H{3aBk'!CeJio · 6bl OT HX 3Heprim ( CM. ( 19)). ECJiH :m:e' pacnpe,n;e:... 

ne.irne BTOpM:tIHhIX 4aCTH!J, B c.u • .M. CHMMeTpHimo ''OTHOCMT,eJU,HO 
. ' 

IIJIOCKOCTl1, HOp1!aJihHOH K OCH ,ll;BY!i!0HHSI c·. u.M., 
. N (f * ) e * ) =. N,.( ~Ji*, Q. *) , 

11'(1 ,S'l*+V'.) 
TO B liHTe_pBaJiax, yrJIOB ~ ', :L + f\"" V 

B JI.C~ oy.n;er O,ll;HHaKOBOff '4JiCJio\iachu~.·' 

.· ECJIH Tenep1, y BT0p1'PIHbIX qacTHU rn=t=- 0 . , .TO B Tex xe vm

;repeianaX-K0Jili'l!e.CTBO ,Jt1X, 6y.n;eT pasJrn:qHbIM. Pa3JiltttHe 3TO IlOSIBJUieTCSJ: 



• 
12. 

H3-3a Toro, qTo· npH m =f=. o aa. HanpaB11eHMK t1aCTHUhI cKa31JBa

eTcs ee 3HeprHH, M TeM CHJILHee, tleM 6JIHXe OHa K. m • 3Ha

tU1T, ro pas1:1o'cTH A,· KOJIHtteCTB tlaCTHU B f\ 1. M AH MOJl:HO 

cy,ItHT:& 06 3HeprHH BTOpHtlHhIX t.laCTHU - He3aBHCHMO .OT IIIX Y'f'JIO

B0r0 pacnpe,1te11eHHH. 

O,n;HaKo npI-i ocymecTBJieH:r,u11 aTon nporpaMMbl ytrncT:& )i:BHxea1tte 

tlaCTHU MaJI0ii 3HeprI,Ut He y,n;aeTca, a yt1eT ,l(BHJKelUUl 6bICTpbIX tiac

THU npHBO,n;HT, KaK MLI YBH,lJ;HM, K onpe,D;eJieHHD yrJIOBOro, a ae 
• .- .'' ' 'l 

3HepreTHtl8CKOrO,Cil8XTpa B C.U.Mo 
. . . . 

:Sy}4eM KCXO,IU4T:b H3 (3) H-(4), r,n;e BMeC~O ~* BBe,IJ;eHo.- e*; 
~ ·. mr . . 

d,':<f) :\W(j'\!(5'1,et-),e")J+d.e*+ ~ N{((f,~*),e*) }-d.e.* (f>o), 
,r mr~1-jt\;t,• . mr'li-r I 

cJ.;cr.) =- \ N(J"~ <_r,e*)p) JJ"-*, 
. J" mr 

(f<O) 

a ,rt~ ~ }:t:_ H:Me.OT BHA (I) JI! (6) C 3_aMeHOH 1* Ha 
e* 

IlpOH3Be,n;eM npeo6pa30BaHH8' 

-_i" + V 

_frt:: i-,.. Ji V • (19) 

CMUCJI ero C0CT0HT B TOM, tlT0 Hanp~BJI8HHe.,n;BHX8HHH BT0pHqHo~ 
,; . 

tiaCTHUW B 11.c. xapaKTepH3YDT KOCHHYCOM 1. Toro yr11a. B c.u.M., 

no~ KoTopw ona ,IJ;BHranacb 6N,ecnH 6N ee Macca 6~na 6H paBHa 

HYJID. C 3THM apryMeHTOM 'UriCJIO tlaCTHU B ~HTepBaJie (f Ji J ( f > 0) 

• 



13. 

c5y).(0T ·, .·.··... . ; > , 

i. ' . ': . . ' i. ' ' ' , . ' .. 

w.(]'l)=s ~ (1::~:~~;y J+(mo,oo)+J~:~~lv~~['.J.(E,rnr)+l(E~rr)r)1, (20) . 

r.n;e .1" · Jt\ 

f, 

].. e) ... ~ N ( - e~)} cle* · · .. ±lo.,"'.·-- l· :t r.J ±. . . ".·. · .. 

11 BBe).(eHH 0603;aqemu1: N±(~te.*)a N[Jt;(J"(Ji\e.'~).,e*] == 

(2I) 

=.N (-v( I-.iii") e* ± Vea.(J.+fiW-~1.+v•+2.v p)m"
7 

' ~x) .. 
p,y. ( :1..+ v 2 + av r) . . > 

. ·· [v (jt + V) e_* ± ✓ e_:f<- ?.(i.t _frt v)2.._ ( 1.+v 2 +2. V fa )rn2! J a. 

k' Q,* v ci."' .. (i+ rvr.c. (1+v•+av J")m•· · , 

· t22) \ . 

(23) 

E = m ✓ i.+v 2 +2.vs// (i+ pv). .. · (24) 

AHanonttlHO rronytiaeTcSI tJ11cJio 'tJacT1ui B_ 11:HTepBaJie (-i),.. fa'). , ec.m,f, 
-f?~V . 

(26). · 



1,1. 

'JierKo yde,n;HT.bCll, \ITO npH m:::::0 w,.(f )=. W2.(f} ,D;JUI Bcex 
,-J -1 He3aBHCHM0 OT BH,D;a . N · o ){JUI BbI'IHCJI'eHlUI pa3H0CTH . 

A (f)::: W 1 -·Wa. npH m =f- 0 • · . : -pa3JI0XHM .f""' H J - B' _pa:.n; 

no cxeneHJIIM m / e * : 

-~) - m2. v(~- J\i 
M. * - M - -- ·+ .. , 
J + - J- 2..e*.i i.+ J1A V 

(27) 

* . ;t(i+v~)'+2,v · m2. (i- fei.)v • 
_fr'-= - 1-+ \/'+ 1vji -~ 02-(i+ jv}(i+V 2+2.vfa) + ... 

(28) 

. . a, 

l 
. (i_+ V ~ + c2. V JW) [ . m2. . · , -. J 

+~ ·.· . 1.+ pv . i- 2:g.*"o• (i+ iiiV)~ + ;· . (29)· 

1 _ . i [ . rYl2. { i +Va.+ ~ V fa )2. ' ] 
.t-- o~ (:I.+ _iiiv) i+ 2.e* .. ' i+ _rv _+... . (30) 

. . qTodw H1".feTh npaBo npHMeHSlTl> 3T0 pa3JI0J1Cem1e, Ha,n;o orpaHHllHT:b CSI 

~Hill• peJISlTHBMCTCKHMlf qacTHUaMH. J{onyCTHM Il03TOMY, qTp cpe,D;M 

BTOpHtlHblX tl8.CTHU perHCTpHpyETCH JIHfilb Te,' ·auep!'HII KOTOpbIX: B 

c.no.M• npeBblmaeT mr , \ti qTO r>> i' • Tor,n;a (20) M• (25) 

ynpoutal>T.CJI HaCTOJll>KO, llTO B:Wtl11CJI8Hlt18 A CTaH0BHTC.fl B03M0XHhlM: 

i. ; ... .. 00 . ... ' ,. ' . 

, '~--- ·(l..+ - v)Cl.·- \ . .- · · ··. . · · · - ·. J\1., jvt _, - * . . * 
W,(_\"')= _(-1,+v•+~vjii)~ N+(jl',e )}1- cle , (JI) 

j" . M 

Wa.(r)::: 

- 00 

f' <i+ fo v) d ! ( N+ ()ii, e *) J+ cle *, 
} (i+ v2-+ 2.Vpi )2- J , 

-~ M 

(32) 



15. 

~Ham.rnHJ»illaH na6JI10).(aeuaSI 3Hepr11.11 

I 

:;:: 

• 

IT0JI0:!HM B (32) -j" ::: _fr1 , 0603HaqHM o{- m3/ 2. e*.~ J,i rIO,l(CTaB:utM 

B (JI) H (32)j (27) H (29): 

r 
•· 

' .. , 
. . i 0() . . . . -2. '. , .. ,:... ' . o{.' '. .· '. 

w(-)-{ d- f N(-,\1~ cl V ( I-JV' ) e.-*) (i- . •)cle* (34) 
2. J¾ ~ J j\1 j · J i - ft V ' : f 2. ( i - }4 v)2- • 

fo M · -·-
C T0tJ,H0CT:&IO .n;o _( M / e*)~ nonyqaeM 0TCD,n;a ecTeCTBeHH0e Bh1P(l,,X8HJ.te 

_ ,IJ;JIS! llKCJia Bh1C0K03ilepreTHtleCKHX tJaCTlU.\ Il0,l( pa3JH1tJHI>IMH yrJiaMH 

. <l w, ~J") "f N ( J~, e*) d.e * . (35) 
df _J . . . . 

.. M , 

O,n;HaK0 paclleT lii0Ji:H0 npOBeCTH 11. C T0lJH0CTJ.HJ {'IY>/ e* )4 • Pa3JI0-

xeHHe N B pii,l( npHBO,l(HT K 
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ECJIM H3MepeHo yrJIOBOe pacnpe~eJieHHe B JI.c. Me~JieBHhIX 

BTOpHilHWX "tlaCTHU ( e* < m 0) , H3~8CTHO yrJI0B0e pacnpe~eJ18HHe 

HX B c.n.K. H 3TO pacnpe,1teJieHHe ne SaBHCHT OT 3HeprKJUl qac

THU, TO B03M0SH0 BOCCTaHO:BHT:b HX auepr __ eTH\18CKHtt cnexTp B C • n.u. 

((17) H nocxe~HH~ a6san § I). 

ECJIH paarpanHqijTh ue.n;JieHBHe H dhICTphle qacTHUH He y.n;aijrca, 

TO npH C06JID~eHHH TTPOqHx BHmeyKa.3aHHhlX YCJIOBHtt 3a.n;aqa, no Beel 

BepOSTHOCTH, H80J];H03Haqna. 

EcJIH H3Mepeuo· yrJioBoe pacnpe.n;eJiemrn B JI. c.. 6htCTphlx BTO• 

pHllHliX ttaCTHU (e* > mr) , p0%J];8HHHX BO B3aHMOJ];ei!CTBHH 'npH . 

BWCOKHX 3HeprHSiX (o>>i) , , H HX aHepreTH'leCltHit Cll8XTp CJia6o 

3aBHCHT OT aHeprmH e* , 'lO MOJ!tHO BOCCTaHOB,ITl> llJIOTHOCT1 

yrJioBoro pacnpe.n;enenmn 6hICTphlx .\laCTHU B c.n.Mo (39).c xopo-

mei T_O'IHOCTltD ("' o-,4 ) • 

Bonpoc O B03M0XH0CTH HCil0J1»30B.aHH! yrJIOBoro. cneK:rpa B · 
. . l. ·. . , . . . 

Jl. c. 6es pas;u;e11eHIUl 6HCTpb1~- H ll9J];Jl8HHh1X qact~n- C yqeTOM Y~JIO-

B"Oli CHMM8TpHH. B C .[\.Mo - ocxaeTCS 'OT,XPI:iIT~M~ _. 

. IloJI»syDc:& c11y1.Jaeu no611aro.n;apHTh M;'R. Ilo,n;ropenxoro · 3a "· ' . . , ~ '., , . . " ,, . ' ~.' . ., ' . ,. . , , . ' ~· ' . ·, ' 

nocraHOBKy ·sa;u;at1H H neaawe o6cyx,n;eHHa. 

,t 
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