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06cy>KLI89TCSI npHM9H9HH9 LIHCnepcHOHHbiX COOTHOW9HHA K aaanH3Y 38BHCH

M OCTH aMnnHTY Ll pacceSIHHSI /H peaKuHI:/ s6nH3H noporOB HOBbiX peaKUHA. 

nonyqeabl o6wHe Bbrpa>KeHHSI, KOTOpble xapaKTepH3yiOT aaepreTaqecKHS 

H9MOHOTOHHOCTH aMnnHTYLl paCC9SIHHSI Bnepe.a. 

PaccMOTpeaa aaepreTHqecKaSI aaBHCHMOCTh o.aaoA H3 aMnnHTYLI ynpyroro 

pacceSIHHSI 

Tpoaa. 

"f -KBSHTOB .aeATpOHSMH s6nH3H nopora cPOTOpacwenneHHSI .aeA-

• 
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1. 

PaccMOTpeeae pacceHHHH '(' -KaaHTOB eyKnoeaMH a6naaa nopora po>K,lleHHH 

/1/ 
llHOHOB IIOK838JlO, 'ITO ,llHCIIepCHOHHble COOTHOWeHHSI 8BTOM8TH'IecKH IIpHBO,llSIT 

K llOHBJleHHIO CK8'1KOB IIpOH3BO.llHOA OT .ll9ACTBHT9JlbHOA 'l:aCTH aMIIJlHTY.llbl, ecnH 

x/ 
yqeCTb 38BHCHMOCTb OT SHeprHH C9'19HHSI peaKUHH B6JlH3H IIOpOra • 

B paMKaX .llHCIIepCHOI!.HbiX COOTHOW9HHA BOIIpOC IIOSIBJl9HHSI CKa'IKOB IIpOH3-

BO.llHbiX SMIIJlHTY.llbl pacceHHHSI Bnepe,ll CBH3aH C 8H8JlH30M HHTerpanoB BH.lla 

Ill 

r.lle npHHSITbl 06bi'IHbie 0603HS'IeHHH, a IIOJlHOe ce'l:eHHe 0 (&c1) BKJliO'IaeT KSK ceqe-

HHe ynpyroro S5 (t.l) , TaK H eeynpyroro aaaHMO.lleAcTBHH Se ((/I)J • 

3aBHCHMOCTb a6naaa nopora 6aeapeoA peaKUHH 

a. +C _, c +d. /2/ 

C y'laCTHeM '18CTHU C MaCCaMH jL 
.llaeTCSI Bblpa>KeaaeM 

/aaneTaiOwaSI/, f1 /Maweebl, WI am 

r.lle 

H8Sio 

HMIIYJlbCbl .llO H nocne CTOJlKHOB9HHSI /a C.U.M./, a 

H eTpy .llHO BH.ll eTb, 'ITO 

(w-tJ,) (c.v-+ tU-t -E) 

UJ~- j£., , 

/3/ 

6 - IIOCTOHa-

141 

xl 
HeMOTOHHOCTH a6naaa nopora po>K,lleeas naoeoa <PeaoMeeonorH'IeCKH 6blnR 

paCCMOTp9Hbl B .llHIIJlOMHOA pa6oTe r.YCTHHOBOA H B /2/. 
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·c 2.) v, r.lle W= ~'--+}'A.. - nonHaSI aaeprHSI aaneTaiOmeA 'iaCTHnbi e na6opaTopaoA 

CHCTeMe, 

('W\+WI):a,- (M .f. J<.) Q. 

w~- f" = ~M 

-noporoeas aaepras peaKUHH /2/, a 

8 = ln"•w."-r"-M" 
M 

KHaeMaTH'ieCKHe napaMeTpbl W-t- f' 
npaee.lleHbl e Ta6naue. 

H ~ 

Ta6nHua 

npouecc 
14,-}'-

e Mae 

'( tl .., N.Jr 150 

liop ... J-+t\. 6,1 

K- \)...., "oh 8,1 

t<"'~ ... K0 P 4,1 

lSP .. A\< 905 

J\P_,"\(_ 755 
p p _. Io~O 1180 

/5/ 

•• 
161 

.llnH pH.lla npoueccoe 

8 SJ:z.~ 
e Mae e% 

20,8 7 

3,88 1,33 

6,8 0,8 
., 

1,6 0,16 

642 35,5 

620 34,6 

1175 . 27,8 

npHMeHeHHe .llHCnepCHOHHbiX COOTHOW9HHA .ll89T ·e03MO)KHOCTb p8CCMOTpeTb 

KaK "'noKanbHble acp¢eKT&t" e6nH3H caMoro nopora, KOTOpbte e aeKoTopbiX cnyqasx 

UpHeO.llSIT K pe3KHM "'nHK8M "' 0 "'npoeanaM"' H "'CTyneHbK8M "', T8K H o6mee enHSIHHe 

aeynpyrHx npoueccoa, npoTeKaiOmHx e KaKoA-To o6nacTH aaepraA, aa npouecc&I 

npa .ll8HHOA aaepraH. HanoMHHM, 'iTo cooTaoweHHSI yHHTapaocTa s -MaTpHUbi 

.ll8IOT B03MO)KH0CTb y'ieCTb BnHSIHHe H8 .ll8HHblft npouecc llPYrHX npouecCOB, npoTe

K810IllHX npH .ll8HHOft 9HeprHHo 

2. 

Vfay<ieaHe f N - pacceSIHHSI noKaaano, 'iTo H3 wecTH CKanHpHbiX aMnna

Ty.ll, KOTOpbiMH OllHCbiB8eTCSI M8TpHU8 nepeXO.ll8 e aTOM cnyqae, nHWb B .lleyx H3 

c 

H 

B 

'• 
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B 

1 

3 

Tb 

SIX 

He 

Te-
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HHX HMeiOTCSI "noKanbHbie a¢¢eKTbi". HanH'IHe cHnbHO 3aBHCSIWHX oT aHeprHH .opy-

rHX aMnnHTY.O 3aTpy.OHSieT aHanH3. 

DnB .oeTanbHoro aHanH3a BnHBHHSI HeynpyrHx npoueccoa Heo6xo.oHMo pac-

CMaTpHBaTb .OHCRepCHOHHble COOTHOWeHHSI .OnSI HepaBHbiX HYniO nepe.oaq HMnynbCa 

t:Jfl , a TaK:lKe, B03MO)I{Ho, .oaoAHEie .oucnepcHOHHbie cooTHoweHHB. 

B HaCTOSIWeA pa6oTe Mbl orpaHH'IHBaeMCSI paCCMOTpeHH9M .OHCnepCHOHHbiX 

COOTHOW9HH:A no nonHOA aHeprHH npH Q'l, :: 0 

paBHO:It cne.oy MaTpHUbl paCC9SIHHSio 

.onB cKanBpHoA cPYHKUHH A (w), 

171 

MHHMaSI 'laCTb KOTOpoA CBSI3aHa C nonHbiM C9'19HH9M • 

BKna.o Heynpyrux npoueccoa a 'J):: Re. A (lc>) xapaKTepH3yeTCSI .oayMB 

H HTerpanaMH: 

/8/ 

H 

/9/ 
} 

- nonHoe ce'leHHe peaKUHH 121, a - ceqeaue peaKUHH, 

KpOCCHMMeTpH'IHOA C /2/. 

VfHTepecyacb 3aBHCHMOCTbiO oT SHeprHH peanbHoA qacTH aenH'IHHbl A (w) 
B /7/ 1 Bbl'IHCnHM BHTerpanbi 

~ ~ . ~ 
f?." _e ( ~ ~,:- (Lc>) S -Ko~ _ej 4!i! [c.c~-c.clt)(iU+~-&)] _ ~ B- n (Wo) 
lfJi." ) "- w-Wo litt.Jr., IC.A- w-Vlo ~r ttot 

(Ui; Wt 

H 

/111 

--~ 
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rne o6nacTb HHTerpHpoBaHHg pacnpocTpaHeHa o~ nopora u>~ no Cd1 - rpaHHUbi 

o6nacTH S - cocTogHHg B G"'c , rne eme cnpase.unHBO 131. EcnH BBecTH o6o-

3H8'1eHHg 

O.(wo) -= (t.c>0-Wt) (Wo -t((}~ -~) :, a (-wo) = {w.+ to~} (to, -w-~. +&) 

R.: (w,-UJf.) (fAh +/,t)• -b), 

TO HeTpy.UHO nony'IHTb, 'ITO •• 

J£."' n (""') :- ~ '!' (w.) -i (I .. j::HCJ<-> -f (1- ~) 'i'C-r->} , 
·r n e 

a 

1{1 (f.) ~ {- a.cr3 [ ! + M ""a c~.,.. -'i > cw.-_,.., + 1a. ("' J 
~ v-a(~} £

1 

If'(:-!"') :fo..l:-t'-) [~ - ..,..~ ~+li)(r.u, .. ,.., -ia.(-r<ll 
~ v- ():_ (-~) ~· J 

'f ( ... ) = (- cl(w .. ) [ { + £111.~ (w. -fi) {f<>4 -14.) + 1 
1
a 6>J.J} 

:J. r-a {~tJ.) ll 
ecnH w ~ •-" o ""~f. ' H 

1121 

1131 

113' I 

1141 

'I' (w.) =fa (1.<>.) ~I .ta(w.) ... {;Jd.~J t<>.-w.) + J.(a.r->R.' j 
(t<l• -tdo) (.t~ -~) 114' I 

ecnH 

Bbi.pa)K eHHe .ung 

Wo ~ W-'. 
K! n(-l.Oo) nony'laeTcg H3 1131 H 1141 aaMeHoA 

ldo ... -f,do • 

K cKa'IKaM nepsoA npoH3Bo.uHoA 1)_ (w> npHBO.llHT cf(fAo) • .Qng B03HHK8IO-

meA npH aTOM 38BHCIDMOCTH OT 9HeprHH XapaKTepHO 6ecKOHe'IHOe 3H8'1e8He npOH3BO.ll-

HOA CO CTOpOHbl Wo < /c)4; H KOHe'IHOe ee 3Ha'leHHe, ecnH no.uxonHTb K {,()0 : 1c1 
~ 

H3 o6nacTH Wo >We 

B 

On 

B 

0 

B 

M 

I 
! • 
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~12/ 

13' I 

14/ 

4'1 

BOLl-
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Mo>KeT nOK838TbCSI, 'ITO ko~ n (~c.c>o) , T.e. p.e3YJlbT8T UOllCT8HOBKH /3/ 

H /4/ B /9/, TO>Ke CO...tep>KHT CK8'1KH npOH3BOllHOA: npH {d.,-~-~ . 0llH8KO 

H3Meaeaae aaaKa (.&)0 a /14/ cpaay noxaablaaeT, 'ITO aTo ae TaK. 3aaqeaae npo-

H3BOllHOA: OT l(o'J. n (-£do) , Bbl'IHCneHHOe npH UOllXOlle K {J)
0 

=W-t -8 C 06eHX 

CTOpOH/ COBUallaeT. 

TaKHM o6paaoM, xoTg npH penHTHBHCTCKOM paccMoTpeaav. KpoccHMMeTpH'IHble 

Heynpyrae npoueccbl H ll&foT BKnall a lleA:cTBHTenbHYIO 'I&CTb aMnnHTYllbl pacces-

HHSI 1 K HeMOHOTOHHOCTH B 38BHCHMOCTH 8MnnHTYll bl OT SHeprHH OHH He npHBOllSIT. 

npH npHMeHeHHH llHCnepCHOHHbJX COOTHOW9HHA nony'I810TClil ll9T8nbHble CB9lle

HHH o aenH"iHHe H nonywapsae oxononoporoaoA: aaoManss. 

nonywHpHHY f, 

IUHM o6pa30M. 

B6nH3H 

H 

Onpellengg nonywspsay 

CU8ll8 B o6naCTb Wo < ~ rpy6o MO>KHO 0U9HHTb cnellyiO-

/15/ 

/16/ 

£, : GcJ~ -/()C) K8K TO 3H8"ieHH9 1 npH KOTOpOM 

~ (£):: I~(W~) 1111 

H y"iHTbJBaSI /16/ 1 nony"iHM 

OTKYll8 

..!... ~ (UJ~). 
.t 

/18/ 

/19/ 

8 npellenbHOM cnyqae, KOrll8 BKn8llOM·B~(c.ctt;). He CB5138HHbJM C /10/ H /11/, 

M O>KHO npeae6pe'lb 
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~ J(£0-t-) 
~" 

- 1 J (lc)i:) • 
- J\ 

/20/ 

Vf3 /13/ nony'IHMt 'ITO .. 
~ :HIP .. )= ~ [ (1-'- ~) <l-(f') +(~-.!f) <f[-f'~ /21/ 

3. 

PaccMoTpHM ¢oTopo:>K.nesae sei!:TpanbHbiX naosoB 

1-+ p "" p + J\, 
/22/ 

B6nH3H nopora peaKUHH 

~+p - h +Jr .... 
/23/ 

B aToi!: o6nacTH aseprHB .nocTaTO'IHO yqecTb aneKTpaqecKHi!: .nunonbHhlii nepe

xo.n. 06o3HS'IBM qepe3 E" H E.+ aneMeHThl nepexo.na .nnsr sei!:TpanbHbiX H 3apsr-

)K eHHhlX M930HOBt COOTB9TCTB9HHO. 

Vl3 ycnoBBSI ysaTapsocTB a Toro aKcnepuMesTanbHOro ¢aKTa, 'ITO ~ E" :t 0 

nonyqaeM, 'ITO 

l."' E0 = §:. (J.~ -J..) R~ E ... I 
~ 

/24/ 

r.ne c/.?> H ~- COOTB9TCTBYI0WH9 cP83hl ~-tJ - pacceSIHHSI. no.nCTSBnSISI aK

cnepBM9HT8nbHhl9 .naHHbie .nnsr o(~ , c:l..s.. B f+ Mbi nonyqaeM 

U {
1 

1{: '/t, af4 -IS" (i r. fa ,,-~ 
lW\E0 : 3' \..Q.~-a..~)~"q+ lf·3,3·(0 Cltl . .: 3£J..\.a3-a.t) 'JD 9+ "t/25/ 

r.ne 

~ c~2..-v+!J r~ Q 111 ::' ( 1. ·' \..) 
1
/lf 

7o - oJ - ~0~ ' '1+ 

I 
I 

~. 
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AaoManaa y nopora 

~ . 
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onpe.nenHIOTCSI HHTerpanoM BHLl8 

'nHKOBhle' OCOOeHHOCTH KOTOpOrO HeCOMHeHHhlo 

B o6weM cny11ae 4Hanora'IHO MO>KHO paccMoTpeT~:> ce'leHae peaxuaa 

e6nuaa nopora peaxuaa 

1261 

/27 I 

/28/ 

Ecna nopor peaxuaa /28/ pacnono>KeH .nanexo OT nopora peaxuaa /27/, 

acer.na MO>KHO HaiTH o6nacT~:> eHepral, rae 

/29/ 

a.necb A HBnHeTcSt cna6o MeHHIOwelcH cPYHKuael euepraa, a '/ - OTHOCHTenbHbrA 

HMnynbc CHCT9Mhl 4!~ . npyrae cnaraeMhle 8 cyMMe .1:'..,. M4.( .. Cc{ TSK>Ke SIBJJSI

IOTCSI M e.nneHHO M eHHIOWHMHCSI cPYHKUHSIMH 9H9prHH 1 ecnH BOnH3H He HM eeTCSI nope

roB .npyrax peaKuaA. 

B 9TOM cny11ae .nacnepcaoHHhll HHTerpan aMeeT OOhl'IHYIO cpopMy a M bi MO>KeM. 

onpe.nenHTb aena'IHHY a nonywapHHY •naKa' ana 'nposana• TaK >Ke, xax a B cny-

'1 ae pacceHHHH. 

B cny'lae TaKoro npouecca, xaK ¢oToo6paaoaaaae naouos 

I .. u ::: A-oo 'h ... · · · ~ ...,,", .. ec( 7lo /30/ 

TSK KSK nopor pe&KUHH ~c .... 4! t 6na30K K nopory ae ... eel • 

B STHX cny'laHx .nacnepcaoHHhle HHTerpanhl .nosonbHO cno>KHhl .a npoaecTH 

HHTerpapOB8HHSI HSM He yaanOCbo 
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4. 

Ta~HM o6pa30M, ycnosag npaqaauocTH H yuaTapuocTH BMecTe c /3/ H /4/ 

npHBO.OBT It CKaqKaM nepBOI npOH3BO.QHOI .aeiCTBHTenbHOI qaCTH &MnnHTY.Obl C 

o6parueuHeM B 6ecKOHequOCTb 3HaqeHHB npOH3BO.OHOI CO CTOpOHbl {.()
0 

<: {,(}£ • 06pa-

weHHe B 6eCKOHeqHOCTb HMeHHO nepBol npOH3BO.OHOI CBB38HO C BH.OOM 38BHC~Mo

CTH /3/ H /4/. 3aBHCHMOCTb ceqeHHB pe&KUHH /2/ 1 Kor.aa'•ee npo.ayKTbi H8XO.QBTCB 

B COCTOBHHH C OTnHqHbiM OT Hyng t 1 .aaeTCB Bblp&>KeHHeM 

see> == Be 
c 

f+~ r (Gcl-6.1-f) (W+Cdt: -b> 7 . r {,.J~-r-~ 

no.acT&HOBK8 /31 I B /8/ npHBO,OHT K o6parueHHIO B 6ecKOHequoCTb l, -Tot 

npOH3BO.QHOio 

/311 

Mo>KeT 6b1Tb HHTepecao oTMeTHTb1 qTo no cpasueHHIO c uepenBTHBHCTCKHM 

·paCCMOTpeHHeM npH HCnOnb30B8HHH .OHCnepCHOHHblX COOTHOW9HHI He npHWnOCb 

npe.anonar&Tb auanaTaqaocTH napuaanbHbiX aMnnHTy.a. 0Ka3anacb .aocTaToqaoA 

aaanaTaquocTb aMnnaTy.abl pacceBHHB no nonuol saeprHH c orpauaqeHHbiM 3uaqeua

eM nepe.aaq HMnynbca QIJ.. < q 2.fM~JC 
KaK noKa3an Ba3b, yuaTapuocTb s -M&TpHllbl npHBO.OHT K TOMy1 qTo C 

pOCTOM qacna KauanoB scpcpeKT B Ka>K.aoM KaHane yMeHbW&eTcB. AuanH3 r"' -pac

ceBHHB s6nH3H nopora ¢oTOpO>K.OeHHB nHOHOB1 KOr,aa nHWb B 2-x H3 6-TH CKangp

HblX cpyHKUHBX CO,aep$&nHCb 'nHKOBbie' 9cpcpeKTbl 1 UOK838n1 qTO C pOCTOM CnHH8 

qacTHU s¢¢eKT T&K>Ke CM83biBaeTCBe 

B TeOpHH .OHCnepCBOHHbiX COOTHOWeHHI B&>KHbiM nyHKTOM BBnBIOTCB C006pa

>K eHBB 0 CXO.OHMOCTB .OBCnepCBOHHbiX BHTerpanOB npH BbiCOKHX 9HeprHBX 1 HnB 1 qTo 

To >Ke caMoe, o qacne sblqBT&HBI. Ocuosuoe o6cy>K.aeaae s uacTOBrueA pa6oTe 

npOBO.OHTCB ,anSI .OHCnepCBOHHbiX COOTHOWeHHI C O.QHHM BblqHT8HHeM. B cnyqae 

.OHcnepcHOHHbiX COOTHOW9HHI 6e3 BblqHT8HHB 

f{} .eJ ~ . _£ __., .eJ ot~ f( 6' 
1'. W -tu0 rP -t"do 

OpH .aocTaToquo BbiCOKoA ToquocTH sKcnepaMeHTa pa3naqae Me>K.ay /8/ H /32/ 

MO>KeT .a&Tb cse.aeuasl o qacne BbiqHTauaA. · 

/32/ 

p 

~. 
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/31/ 

stp-

a 

'ITO 

/32/ 
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0TM9THM BKp8TU9 1 KSKHe OC06eHHOCTH MOryT UOSJBHTbCSJ a6nH3H nopora 

peaKUHH 

/33/ 

no.acTaHOBK8 B /8/ Ce'leHHSJ peSKUHH /33/ B BH.rte 

sc. ::: P1 e.":; ~ r (tc>-(IJ-t:) ~ 
/npo.ayKThl peaKUHH 8 S -coCTOSJHHH/ .aaeT 

Goe) 1 WL 

( ~ ~ r ( J.w(to-Wt11. "L f1 ( i [{IP£ -U>,.)a. _ (w-~, -ld,)'] + 
J {IJ -tdq J {,c)- ""· 2 .t 
£4 (,).fr 

..(.-',l~0 -W~) {&cl~~..,)-+ (w.-W.f)~ ~ [IAJ, -ttJ, { 2 
/()"' - W11 J I 

/34/ 

'ITO npHBo.aHT K norapatiJMH'IecKoA 6ecKoHe'IHOCTH so BTopoA npoHaao.aaoA oT D (w). 

JlnSJ peaKUHH c '19ThlpbMSJ qacTHuaMH a KOHe'IHOM I $ f COCTOSJHHH 

(GIIo-Mlt}2.. ~ (w(: -/O•l 38MeHSJeTCSJ 88 (W0 -CC\) ft e._ {&tJ-6 -It>.{• no.ao6Hbi9 38BHCHMOCTH 

B .aeACTBHTenbHOA: '18CTH aMnnHTY.L:tbi pacceSJHHSJ UOSJM.HIOTCSI 88 noporax :acex pe-

8KUHA. 

Xopowo H3BeCTHhlM a naTepaType npHMepoM npHMeaeaasr .aHcnepcHOHHbiX cooT

aoweaHA .HBnSieTCSJ 8H8nH3 KOrepeHTHOrO paCC9SIHHSJ tPOTOHOB B KynOHOBCKOM none 
/31[ /4/J 

Sl.rtpa CM. 

HeTpy.aao y6e.aHTbCSI 1 'ITO peanbaasr 'laCTb aMnnHTY.rtbi pacceSJHHSJ :a6nHaH 

- nopora o6paao:aaHHSI aneKTpoa-noaaTpOHHOA napbi co.aep>KHT 

38BHCHMOCTb THUS l( It~ X (JC:: f'-1). l.iTo6bi yaa.aeTb aTo, .aocTaTO'IHO pac-

CMOTp9Tb Bhlp8>K9HHe .anSJ peanbHOft '18CTH aMnn:a:Ty.L:tbi 

~ (~P): ta. (~y~·~ ~.rc [~c.(y) -Cfrf(rJj + 1t;_.x [ (to9 + ~~) E.Cr) 

/35/ 
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rne ~ c4 (<t) = 1, '~s~' 
C-tCT) ~ Re. ~ (l)Lc:ii"''~' M.c.k(~) ~y. 

0 

. 't' 
~~cr) = Q.,_ ( ~cl (t) J (.-"t) ~ J... 'J.. 

J 

0 

(b'~l) 

{ 

E (\) 

E, (y) = ~ E (l) + (y--j) k (Y) ( r~ r) 

K (j) 

f.('!') " \ y \<('{) 

6'~ l) 

Of~ I) , 

~1C~) = ,,s~~~3 

o4 

- nonHble snnHnTHqecKHe HHTerpanbi nepaoro H aToporo 
a K(~) H E (}) 
pona, cooTaeTcTaeHHo. KaK HaBeCTHO, npH 1\- t2.« 1 

kt1)~ A+Q'-n l-;'t + ilt(A-t)((-tt.)~+ :~(A-~) (l-)2}
3
-t··· 

/36/ 

E ('6): ~ + t (A-i) (•- t'-) + :" (!.-ii) (-t-J:tr'·~··· 

(A::~ ~-li:') ' 
"k ~ )C HeTpynHo 

qTO H noKa3biBaeT cywecTBOB8HH9 aaBHCHMOCTH BHna 

y6enHTbC51, qTO pacce51HH9 CBeTa Ha CB9T9 B6nH3H nopora peaKUHH ~+ .. _.. e-+e+ 

51Bn51eTCSl H3B9CTHblM B KBaHTOBOit sneKTponHHaMHKe npoueccoM, aMnnHTyna KOTOpOrO 
/5/ x/ 

xapaKTepHayeTCSl 'noKanbHOA' aHoManHeA /cM.¢Hr.2-4 B I , a aMnnHTy.na KOMn-

ToH-s¢¢eKTa conep:>KHT )("'~" aaBHCHMOCTb a6nH3H nopora peaKUHH ~+e .. .2,e +€+. 
"!/ 0THOCHT9nbHO yqeTa KynoHOBCKOrO B3aHMOneitCTBHSl cM.f6,7/. 

l 
'· 

• 
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5. 

Ynpyroe pacceSIHHe r -KB8HTOB .neA:TpOHOM a6JIH3H nopora cfloTopacmerine

HHSI ll9ATpOH8 SIBJISI9TCSI npHMepOM npouecca, r.ne HCIT0Jlb30B8HH9 llHCnepCHOHHbiX 

C OOTHOlll 9HHft llJlSI 8H8JlH38 OKOJIOITOpOrOBOft 8HOM8JIHH OK83biB89TCSI H906XOllHMbiM. 

K aeMOHOTOHHOCTSIM a6neae nopora npeao.neT MarHHTHoe .nenonbaoe pacmen

neaHe. 3neKTpHq9CK09 .QHITOJlbH09 pacmenneHH9 npHBOllHT K 'l8M9THbiM H3M9H9HHSIM 

aHepreTeqecKoA 38BHCHMOCTH 8MITJlHTYllbl ynpyroro r -J. 
OTHOCHT91lbHO lllHpOKOA: o6naCTH 9Hepreft. 

-paCC9SIHHSI B H9KOTOpoft 

AMnneTy.na ynpyroro t -J.· -pacceSIHHSI anepe.n MO)KeT 6biTb npe.ncTaaneua 

B BHll9 .. .. 
e'-M·e 

= A ci·e'J ... , s (s[e~ej) + ic [ (s~J (se') + (s""e'J (s i!) 

~ i "A ( ( S [it.O:]) (S [k'.ej) .. ( S [K e~J) ( S[iUJ)] /37 I 

CeqenHe pacceHHHH uenonSipeaoaanHbiX 

HSMH npH 9TOM HM99T BHll 

K 6"1: = 

't -KBSHTOB uenonstpH30B8HHbiMH .neftTpo-

/38/ 

C noMOIUbiO .necnepceoauoro cooTuoweneSI llllSI aenHqHHbi L = A-+~ C + ~ t.;i) 
tiC 

R.e L(w)=- et + 1..w~ PJ ~ L("'') dw', /39/ 
Mel. Jr ~·( eo'"'-eoa.) 

•· We( 

r .ne Wei - nopor cfloTopacmenneHHSI .neATpoaa, paccMoTpHM BJIHSIHHe aeynpyrHx 

npoueccoa ua saepreTHqecKyiO aaaecHMOCTb peanbHOA qacTH aMnnHTy.nw L 
npH BhlqHCJl9HHH llHCnepCHOHHOrO HHTerpana y.no6HO HCUOJlb30B8Tb TeopeTHqe

/8/ 
CKHe Bbipa*eHHSI llllSI ceqeaHA cfloTopacmennenest .neuTpoaa /eM. aarrpHMep I. 

HaqneM c paccMoTpeaest "'noKanbHbiX acflcfleKToa•. Bbxpa)KeHHe llllSI ceqeHHSI 

M arHHTHOrO llHUOilbHOrO p8CIU9UJl9HHSI 
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s (.W\) : !::[ ~ ( _t )2, (fp-f'")a, 
c. ~ .,_c. \:Me 

~ ( •fEiJ.t (l"- 1) ~ +Vi£1 
f[t-J +~] l£.1 

1401 

r.ne t":: {it • fAJ - sHeprHSI <iJoTona; 1£ f = 2,22 MsB H £ '~ 70 Kss 

9H9prHH CBS13H t"-p CHCT9Mbl B -'.S.l H 
4S0 ..,.COCTOSIHHSIX 0 a OCT8nbHbl9 

[ 
'-' -L 

o6oaHa'leHHSI o6bi'IHhi, Ha-aa MHO:>KHTenSI '(-I + - ] He .nonycKaeT npocToro 

''"' aaanHTH'IecKoro npo.non:>KeHHSI 

~ .: ~ ·- ,' __. L\~1 ' 
T8K K8K B 9TOM cnyqae aHanHTH'19CKOe npo.non:>KeHHe O Q~"') oopatuaeTCSI HH:>Ke 

nopora B 6ecKoHe'IHOCTb npH r '* = ~~ • 
no.nCT8HOBK8 /401 f.' .nHcnepCHOHHbiR: HHTerpan 

2, JGIO.J-&. c-('-1 /':. ) 
~ (¥o)=£·~ E ~"1 '-

1 

L U.~ ~~ vl. 1.. - •• 

.naeT npH lo + b 

i~.(¥o) -=- 1. £ (J<t>-~) ~(t-+ fi! )"{Vi=¥.' 9 (•-¥·)<- ,,+ r: -t- :1.¥.~ 'llit 
e'"/2.14 <.'-) ~ 1'1 C ~ li£t h - l' • $ + J', i S(S'·i!J f" 41 I 

r.ne 

' &~) = t: X ~f 
£' 

~ ': '\- ~' ".(' ~ 
npH 1·=~ 

= ~£ ~~~ _., )1 (l-+~)~st~··~ t.. - '-'' .... (\i\ - - - + .ti ~ l&.C'l 
~'J.~ 'J.MG'-) iL(lo) 

3aBHCHMOCTb 61 ('to) :: (el/'-14<2..) OT 9HeprHH t-
pucyaKe IKpHB8SI 1/. 

1. ·f"i!.. + !. .mt l 
3~ '~ t-1£· 3 141' I 

KB8HTOB npe.ncTasneHa H8 

nn Sl npe.nenbHbiX 3Ha'leHHR: 1. H3 141 I nonyqaeM 

tl L (¥•) ;11 ;!ca. (f<-p-f<-•)~ (r-f.i{.J \; "to~ 1421 

• 
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.z:x ns t, << {. H 

' 
~L(lo} = - 4 · ..E_ 

~ ~cz 
(f'p-~tt)" (' 4,~.') ~ /43/ 

npa '(o )) 1. 

Ha nopore ¢oTopacmenneaasr npa 1\ - 'b "' ~0 
;? L. (c) = o,.tlf ~ 
- 2.. ~c.t. • 

nonyWHpHH8 CO CTOpOHbl 9HeprHA, M9HbWHX noporoBoA, COCTSBnSieT H9CKOnb-
f 

Ko Meabwe E. , T.e. oKono 5D-60 Kss. 

BKna.z:x B ']) :: RL l., C9'19HHSI .llHDOnbHOro nornOlll9HHSI 

6 vi> _ 1~-- e2.. "ti<_c 
t. - ~ ... , ~"' E. 1441 

HM99T BH.ll 

/45/ 

/46/ 

a npa 'lt., >'>L 

~p("'o) --~ - i, /47/ 

Ha nopore ¢oTopacwenneaas 

Ap (-1} = o,1S""6 • .. 
CyMMapaoe BJJHSIHHe .z:xanom,aoro a MaraaTaoro .z:xanonbaoro pacwenneHHSI aa 

peanbHYIO 'ISCTb aMnnRTY.ll bl L npe.z:xcTasneao aa pacyKK.e /xpasas 3/. Ha ca-

MOM nopore y'leT ¢oTOpacmenneBRSI DpHBO,llHT K H3M9H9HHIO B 8MDDHTy.z:xe DO'ITH H8 

40%. 

VIa /42/ a /46/ sa.z:xea sKna.a ¢oTopacmenneaasr .aeATpoaa B. norutpaayeMoCTb 

.z:x eATpoaa. 
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Ta~r Jtalt aenH'IBH& ce'leHHSl ¢oTopacwenneHHSl .nei!:TpOHa npa t5onbwHx asepra

SlX 60nbW9 CyMMbi /40/ H /44/, nony'leHHbi9 OU9HKH MO:>KHO C'IHT8Tb HH:>KHei!: rpaHH

uei!: aenH'IHH, xoTH a~rna.n 6onbw&x aaeprai!: HeaenaK. 

npo:se.neHH09 3.ll9Cb .nnSl O.llHOi!: 8MnnHTY.llbi ~-dl pacceSl~HSl paCCMOTpeHH9 

M O:>KeT cny:>KHTb YKS38HH9M H8 TO, 'ITO yqeT BnHSlHHSl HeynpyrHX npoueccos, H B 

nepayiO oqepe.nb ¢oTopacwenneHHSI .nei!:TpoHa, npH _.#H&na3e ynpyroro t -c:L. 
C9SlHHSl MO:>K9T Olt838TbCSl cywecTB9HHbiM B WHpOKOA ot5naCTH aHeprHA:. 

-pac-

no.no6Hbie SlBneHPSI ecTeCTB9HB0 .llOn:>KHbi HM9Tb MeCTO H npH paCC9SlHHH 

t' -KBSHTOB 6onee TSl:>K9nbiMH Sl.llp8MH. 

/9/ 
Hccne.nOB8HH9 ynpyroro pacceSlHHSl r -KB8HTOB Sl.llp8MH UOK83biB89T , 

'ITO .nnH uenoro ps.na aneMeHTOB a6nH3H nopora (t'~) peaKuHH ceqeHHe H.nepHoro: 

p8CC9SlHHSl "(' -JtB8HTOB X8p8KT9pH3yeTCSl 38M9THOA: BenH'IHHbl UHKOM C SHepreTti-

N 
'19CKOA WHpHHOA 

t_ 2 Msa, KOTOpbiA, no-BH.llHMOMy, CBSl38H OKOnonoporOBbl-:: 

MH H9MOHOTOHHOCTSlMHo 

yo.. 
/ 

~ 
,UanbHeAwee ynyqweaae TO'IHOCTH aKcnepaMeHT&nbHhiX .naHHhiX ot5 ynpyro,w pac.£ 

C9SlHHH f' -KB8HTOB H sSepreTH'l9CKOI 38BRCHMOCTH Ce'leHHA: (t'n} -pe&KUHI 

a6nH3H nopora npenc'l'aanseTCSl seo6xonHMbiM nnH 6onee Ha.ae:>KHoro aHanaaa aToro 

SlBneHHSlo 

Py~ronHCb nocTynana a H3.ll&TenbCKHi!: oT.nen . 
25 BHBapH 1960 ro.na • 

.. 
.. 
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