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HeaanHo rpynne f1p11HCTOHCKoro YHIIBepcnTeTa B ny'!Ke K~ -Meaouon :;aonocb aaperH 

CTpHpoeaTb O.By XqaCTHqHbi8 paCTI80bl 1 B KOTOpblX MBCCB p8CTI8Jl810I.UefiCH '-IBCTIIUbl (ec .rm CLJH 

T 8Tb npOilYKTbl p8CTI8118 TIIIOH8M11) C XOpOilleil TO'IHOCTbiO COBTI81188T C M8CCOH [(~ - ht830118 . 

nocne OU8HKH ¢0H8 U 8H8JlH38 B03M011\Hb!X HMHTnpyJOWHX npoueCCOB 8BT Ophl npHXOUS1T 

K
o + Jt/ 

K BbiBOOY 1 l.J TO HMH 6hrn 06Hapy)K8H pacrra.a 
2 

_. " 1T • 

CymecTaoeaJnie TaKara THna pacna.ua oaHaqano 6br Hapywenue CP-HHBapHEIHTHOCTH 

B CJ186biX B38HM008ii:CTBHSlX (HJlH TIOBJ18KJ10 6bi 38 C060i1 nepeC t>. !OTp KD.JOIX- nH6 0 npyrltX 

OCHOBHhtX TIOJ10)1{81U1ti T80pHH) • 

¢>yHI18M8HT 8llbH8SI B8o<HOCTb 9TOrO 9KCTI8pHM8HT811bHOrO <jJaKTB Tpe6yeT OC060i1 TUI!l-

TenhH OCTl-1 npH aHanHae ycnoaHi'I onhrTa . B aToii CBH3H cnenyeT nor:p-IepKHYTb, l.JTo o paCCl\IaT

pHeaeMOM 3KCnepHM8HT8 He 6hlJlH H08HTU¢lliUHpOB8Hbl HH paCTI8ll810ill8SICS1 1.{8CTHU8 , HH npon yK

Tbl ee pacnaaa, f1 09TOMY B np11HU11118 B03MOli<HO ( XOTSI II M8110B8p0SITH O ), '!TO llBTOpbl pa6o-

/l/ 
T bi HMe"nH .neno C .!lByxqacTJ.P-IHbiM p8CI18.00M K8KOti-T O .a.pyroti HeH3BeCTHOi1 1.f8CTHUbt. 

n ocKOflbKY !lO CJiX IIOp H 9 6btno OCyl.JieCTaneHO CHCT9M8TH'l.f 9CKHX nOHCK OB HOBblX Hei'l-

-rpanbH biX .nonr o>KHBYlllHX ttaCTHU, rrpe.nc TaansteT orrpe.a.eneHHbtl1 HHTepec npoaHanli3HpoeaTb 

raKyiO B03MO>KHOCTb . 

f10 yCllOBIISIM OTibiT8/ l / paCI1811Hbl8 'l8CTIIUbl periiCTp11pOB81111Cb Cl!MM8Tpi<'IHOil C IICTe 

MOll JlBYX T 8Jl8CKOTIOB ·- CTI8KTpOMeTpOB 0 06TI8Jl8101l111X O'l8Hb BbiCOKOfi yrTIOBOil II 9Hepr8TII'I8-

C K Oll paapelllaiOutel! cnoco6HOCThiO. Ocn 9TIIX TenecKonon cocTaBll>IIOT c nanpasnenlleM ny'I

Ka H ei1Tp811bHbiX '18CTI<U yrllbl (') cp=22°, 

8 3TOfi: r eOM9TpHH O.flSl !lByxqaCTHttHOrO pacna.na Mbl HM99M HHB8pH8HTH09 COOTHOllle-

HH e : 
2 2 

p2 ( 1 - Cos 28 ) = ~-4m __ Canst) 

rae p = P+ .= p_ - IIMTIYllbC pacnaaHbiX '!8CTII U c Maccoll m(m=m+= m_) , a r1- '-'! BCCa pacna

LlBJOWefi:cH l:J8CTHUbi. 

Ha aToro cooT aoweHHH , ncnonh 3YH D.BHHbie pacna.na I< ~ .... rr+ rr- H 38.U8B8S1Cb pa3nH1.f-

HhiMM MaccaMH rrpo.nyKTOB pacnaaa, MO)l{HO nonyt.IHTb Macey p acna aa10weticst qacTHUhi, pac

nan KOTOpol! MOr 6 bi IIMRTIIpOB8Tb pacnan K~ ~ "+"- ( CM, T861111UY): 
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M p+ ( Msa ) 

( Msa ) 

f) = 12 ° 20,5 ° 22° 32 ° 

K+ K::: 1070 990 588 550 388 

(L+ I' - 464 - - - - - - - -
-
+ - 412 e e - - - - - - - -

P ( Msa/c ) 1937 1102 1020 658 

B cnyqae HeCIIMMeTpH'!Horo uayX'IBCTH'!Horo pacnaua ( m+ J m_) Bbl'!HCneHH08 T8KHM o6p830M 

3H8tt9HH9 M 6yueT 38BHC8Tb He TOTibKO OT m+ H r!t_ . 1 HO H OT yrna ~ 

[ 
2 . I .lo 

M = m++ m~ +2y(p~+ m+2)(p~+m_) -2p+p_Cos2FIJ . 
- + 0 

T aK , nanpHMep, nnH pacnaua X0 ~ K+ rr- nony qaeM r.l =822 Msa nnH 2B =41 , 

O.nHBKO pacnaahi TaKara THilB ne MoryT HMHTHp osaTb pacnan K~ -+ "+" -, T BK KBK anH 

HI! X p+ -j, P_ , eCnH f\ = 0_ , nO<lTOMY Mbl HX 3UeCb p8CC M8TpHB8Tb He 6yneM, 

PaccMOTpHM B03MO>KHbie caoitcTaa rHn o T e THl.!eCKHX 'IBCTHU, npHae.neHHbiX a Ta6nHue 1. 
. /1/ 

npu <!TOM cnenyeT HM8Tb B BHUy , '!TO no ycnOBHHM On biT a 3aperHCTp11pOBOHHbl8 B C06hiTIISI 

HBn<IIOTCH pacna)l8MH UOTirO>KIIBYillHX 'l8CTHU T = 10-
6 

- 10-
8 

CeK ( CM, pHC , 1), 

+ -
CymecTsosaHHe .nonro)KHBymeH qacTHUbi X~ 

070 
-+ Y.: K H e npe.acTaBnHeTcst B03MO>KHbiM . 

EcnH s Ta 'IBCTHUa He o6nauaeT CTpanHoCTbiO ( S = 0 ) , To TBKBH '!aCTHUa 6hiCTpo paaaanHaa

nacb 6b! H8 HeCKOTibKO ni!OHOB, np11 <!TOM TpyUHO np11UYM8Tb CKOTibKO-HII6yUb 3H8'111T eTibHbi!l 

38Ilp e T, CBSI38HHbili C H eCOXp8HeHHeM .apyrHX KB8HTOB biX qHCen . 

B cnyqae, Korua S = :!:.1 , a Han orH'!Hbie TpynnoCTII B03HIIKBIOT c aanpeTOM pacnaua 
+ -

X01070~ 1C' "+ ~ MolKHO ce6e ilpeJlCTBBHTb, 'ITO TOKO H '!OCTHUO o6nauaeT s =:t_2 (Torua 

6hiCTpbrtt pacna.a X0 
..... K° K0 MO>K H O aarrpe THTh, ecnH, HanpHM e p, rrpe.a nono>KMTh, 'tJTO crm:H 

10 7 0 + -
X0 paeen 1 ). OunaKo a <!TOM cnyqae OCHOBHbiM pacnauoM 6bin 6bi X0 ~ K- "+ .(t.S = 1) , 

1070 + - 1070 

a pacnau X~070 ~ K K Mor 6hi npollc x ouHTb TOTibKO so lTopoM n opHUKe no· cna6oMy aaaHMo-

uei!CTBHIO, ecnn HMeeT MecTo npaanno oT6opa t. S =1 x • 

+ -
06cylKJl8 H B03 MO>KHOCTb pacnaua X~ 07 ;j K K , ny>Kno HMeTb TOK*e a BI!Uy, 'ITO TOKI!e 

/ 1 I o 
co6hiTHH a onbiTe Mor nn 6hi peruc TpHpoaa TbCst T OTibKO , ecnu fl~ . 'S. 24 ( p:!: :S 506 Mas/c) ,. 

IIOCKOnbKY B C HCTeMy 38ITyCK8 6binR BKniO'tJeHbl "tJepeH KOBCKH9 Ct:JeTl.J:HKH, H8IIOnHeHHbie BOJlOA. 

x) . -- -
0TCYTCT BHe p8 C II8.D.OB t=. -+ n + TT H 9KC'{l~HMeHT8nbH09 3H81.J:eHRe p83HOCTH MBCC 

K~ H K~ ( onpeuengJOurell cKopoCTb nepexona K 0 
;t ~") CBI!UeTenbCTayiOT B nonb3Y npaanna 

oT6opa t. S = 1 ) • 

4 

J 

Pac nauhi ,QBYX Jl != 

AHTb T OnbKO ~9p93 ane~ 

)t(8lllH9 Het\TpOHHbl8 nenTC 

uaaneHb/
2

•
31

. AHam<a Be 

Mano l.J 9M OTniPI88TCSI, OJ 

aepOHTHOCTb (npll npO'IH > 

pacnana X~ 
12

-+ e + e - ~ 

B onbWIIHCTBO na6op 

S =0 , He MO>KeT o6ecne• 

HJHI 9neKTpoMarHHTH bi M I 

Oco6oe MecTo 38H 

B03MOmeH TOnbKO anH Bb 

naanHBBeT CHnbHOe no.na 1 

C TB9HH O 38BHCHT OT p8J 

10-5 - 10-7 
nnH r =0, 5 · 

JlnH yKaaaHHbiX cc 

HOB (a anuy aanp eTa ne! 

HCXOll HTb flHW b *rrpRMOe' 

Ij>OT OHO ( n o OTHOW8HHIO 

Ecnn rrpHHHTb aepo 

MOCCOfi ~ 400 MsB H8 
/4/ 

( eM ., HanpHMep , ),To 

108 - 106ceK-l xx) . 

JlnH Bhi6paHHOrO HI 

x;t2 .. 3y • Jt1 MeJOWHeC s:: 

9TOM 8 6onPe D bi COKHX 

MeCTo H p acrra .a X~ 1 ~ .... 

o6'beM ) . 

Ha Ha6opoa KBBHTC 

'tJHTb aeKTOpHbre H rrc ea.c 

3TI8KTp OM8rHHTHbiX peen, 

Ko 
I 

X) 
+ ~3 11~7IO!lliiXCH 

.... '11 1T y H K~ .... 
xx) 

B <!TOM cnyqae 
0- MO>K9:f _OK838TbCSI 

xon u ng 0 aanpeure1 



388 

658 

cneHHOe TBKHM o6p830M 

. \i 
; 2A I , 

l1 20 =41 °, 
~..., 17+17-1 T 8K KBK .D.nH 

.aTb He 6yaeM. 

.e aeHHbiX B Ta6nHue I. 

npoBaHHbie B 
1 1 1 

co6bi THH 

<, p!!C , I), 

.BnHeTCH B03M0)KHbiM. 

HUB 6biCTpO p83B8nHBa

·HI!6yJlb 3H8 q i!T8nbHbiil 

3anpe TOM pacnaaa 

eT S ""Z:_2 ( Toraa 

•eJJ. IT OllO:>KHTb, qTQ C ITH H 

+ -
,I x~0 70 

.. K- "+ (~s = 1 ) 

<e no cna6oMy B381!Mo-

~e B BH.D.y , qTQ T8KHe 

0 
'5_ 24 ( p± ~ 506 MaBie), 

H, HBIT01lH 9HH bie BOll.OA. 

:eHRe p83HOCTH M8CC 

'lOT B II01lb3Y np8B H 118 

Pac naa bi /lBYX n p yr HX rHn OT 8 TI.P-1 8CKH X t.t8CTH U x:: .. "'-+ ll- , X~ 1 2-+ e + ' e M Ory T npOHCXO-

/1 HTb TOJlbKO '-1 9 p83 3n8KTpOM8rHHTH Oe B3 8H M O.llefiCT B H 9 1 TBK KB K C1l86bie n p o u eCCbi , COaep-

:>K 8 111H 9 H 9i1 Tp OH Hbl 9 1l9llT OHHbl 9 T OK H, 9CJ1 H H e 3anp e W9 Hbi 1 T O B O BC HK O M CJl yqa e C H ilbHO no-

Jl 8Bi19Hb/2 ' 3 / . A H81lH3 B03 ~! 0)K H bl X Ha6op oa K B8HTOBbiX 1.J:H C91l Jl1l S1 x~e ..... ll+ ,.,.- H x:12 ... e+ e-

M81l0 1.1eM OT1l ~PI<'1 9TCH, 0/lH Q K O BTOpofi H3 3THX llpOU eCCOB 6 y.oe T HM 9 Tb 38M 9 THO 6 0Jl blllY10 

B e poHTH OCTb (np!! npoqHX pB B H biX ycnOBIHIX) , Do9 T O M Y Mbi orpaHI!qi!MCH paCCMOTpeHI!eM 

pacnana X~ 
12

-+ e + e 

PC 
BonbWRHCTao Ha6opoa KBBHTOBbl X t,n~: c en J a nH q aC THUbi c Maccoil 4 1 2 MaB H 

S =Q, H9 M O}f{9T o6ecnet.J.H.Tb C T 8 6H1lbHOC Tb T8K 0 11 l.J.8 C THU hl n o OTH O W 9 HH10 K CH1lbJibiM ( H8 277 

HJlH 3 1l9KTp OM8rHHTHbi M p8Cll8/18M (a n e pB OM HJlH BO B TOpO M ll OpRJl K 9 ll O a ). 

Oco6oe MeCTO 38HH M 8JOT C OCT O SIHH51 ()+- 0 , .QJl SI K OTOp blX n e p e X OLI. B "" Y 
B 0 3MOlK e H T OnbK O a n>! B biCOKI!X op6!!Tan bHbiX COCTOHHiiH ( e """-2 E2 H M2 ) ' q T o o6yc -

naanHaaeT C H n hHOe rro.a.a a neHH e 1!3-3a ueHTpo6e>I<Hor o 6apb e p a . 3 T o n oaasneHH e cyme -

C TBeHHO 3 8 BHCH T OT pa .a. uy ca B38HMOLI.e i1.CTBHfl H C OCTBBnfle T, KB K IT OK83biB8 lOT OUe HKH, 

10-5 - 10-7 MH r = 0 ,5· JO-l 3 -10-I S CM , 

LlnH YK838HHhiX COCTOHHHA HeB03M0)KH0 TOpM03HOe H 3 nytJ e HHe cf>oTOHB OJlHHM H3 ITHO-

HOB (a BHJlY 3anpeT8 nepeXOL1.8 X0
-+ TT+1T- ITO CH llb HOMY B 38HMO.D.e tiC T B H iO ) 1 B MO>KeT npo-

HCXO.D. HTb nHllib wrrpHMOe w H c nyCK8HHe y - KB8HT8. B e pOHTHOC Tb )Ke wnpHM Or ow H 3nytteHHH 

<jJ OTOHa ( no OTHOIUe HHIO 
x) 

K TOpM03HOMy) B npoueCCBX T 8 KOr O THna , n O- BHJlHMOMy, M a na 

EcnH npHHl1Tb B e pOHTHOCTb pacnaaa B OCHOBHO M op6HT8n bHOM COC T OHHHH qaCTHUbi C 

Maccoii ~ 400 MaB Ha ,+tr-y (c TOpM03H bi M y - KBBHTOM ) p a BHoli w ~ 1o 1 6 - 1o 17ceK-I 
/ 4 / 

(C M ., HanpH M ep, ) , T O MOlKHO OlKI!Jl8Tb np!! onpeaene HH bi X ycn OBHHX, 'ITO W (~I<; 2 1T Y ) 

~ 108 - I 0 6ceK- l xx) . 

+~ 

JlnH Bbi6paHHOrO H8MH H06opa KB8HT OBbiX 'lHCen 0 , S = 0 B03MOlKeH T8K lKe pacnaa, 

X4°1 ~ .. 3y • Y! M eiOmHeCH oueHKH
15 1 

JlBIOT an11 sepoHTHOCTH s e nHqHny W ~ I0
8

c e K -I. DpH 

aTOM B 6 onee 

MecT o n pacnaa 

o6'beM), 

BbiCOKHX nOpHJlK8X no aneKTpOM8rHHTHOMy B381!MOJleliCTBRIO 6yaeT HMe Tb 

X~ 1 ~ .. e + e- c BepoHTHOCTbiO ~ I04
ceK -I (c yqeTOM nonpaBOK Ha <jle 30Bbili 

113 H860pOB KBBHT OBbiX 'li!Cen X~ 12 CO CTp8HHOCTbiO S = :!:,1 HylKHO Cpa3y lKe H CKniO

qi!Tb BeKTOpHbie H nceBJlOBeKTOpHbie sapnaHTbi, B npoTHBHOM c nyqae Henb3H 1!36elKBTb 

aneKTpoMa rHHTHhiX pacna.ooa K~, 2 -+ X0 + ·y , ttTo non>KH O 6bino 6bi npaaeCTH K aaa quTenbHO 

x ) 
113 '7'117IOIUHXCl1 Cei!q ac l q eHb 6eJlHbiX 9KCnepRMeHTBnbHbiX )l8HHbi X 0 pacnaaax -S 

Kf .. ,,+ 17-y " K~ .. "+"- y 7 I MOlKHO npe)lnOnOlKHTb, 'ITO aT a BepQSITHOCTb ~I o-2-lo 

xx) o +. -
B 9TOM cnyqae pacnaa X4 I 2 -+ " " n o cn~6oMy B3ai!MOJleilc TBHIO anH cocTOl1HH l1 

0- MOlKe:j:_?K838TbC l1 BepOHTHbiM (10
9

-10 1° CeK- ) , B T O Bpe MH KBK 8H8nOrH'lHbii! nepe -

XOJl anH 0 3anpewen. 

5 



MeHhlllHM apeMeHaM >KH3HH anSI K ~ H K~ , 1.f8 M Te, KOTOpbie Ha6niO.naiOTCSI a aeiicTBH T enb-

HOC TH , 

CKan>!pHbi E) 11 nceanocKanSipHbie X0 - 'IBCTIIUhi MoryT o6ecne'!.~Tb cTa!SHnb HOCTb K~ 11 K0
2 

no OTHOI!le HHJO K aneKTpOMBI'HIITHMbi nepexonaM K~. 2 -+ X0 y ~JJ -0 - nepexon). OnHaKo aepoSIT-

n ocTb pacna:.t.a X~ 12 -+ e+ e- OK83b!B88TCSI B 3THX cny"tJBSIX H BCTOnbKO Manoti, ttTO .onR 

TOI'O 'IT06hi 06bSICHF!Tb H86liiOU8 eMblll B pa6oTe/ l / a<jJ<jJeKT , CTienyeT liP!"llliOliOlKIITb 8HOM8llb HO 

6onbW08 C81.{8HH8 p0>KU8HHSI X~ 1 2 • 

TaKHM o6pa3oM, noasoaH HTOrH aHarrusa B03MO>KH hiX Ha6opos KBBHTOBbiX qHcen, H9llb3SI 

a npHHUHne HCKll l09HTh B03MO>KHOCTb cywecTaosaHHH .nonro>KHByweii 9BCTHUhi c m = 41 2 Mas, 
PC +"-

S ~ 0 II j . = 0 > pacnen KOTOpOll liB e + e - • MOI' 6bi IIMIITIIpOBBTb p8Cll8llHbiH np oueCC 

K ~ -+ tr*"rr- • 8 3TOi:f CBH3H cne.[lyeT 38M8THTb , 1.fTO y• -C06biTHSl 1 COBII8!l810WH8 IT O KHH9M8TH• 

0 + - · /8/ 
Ke c pacnan o M 1':: 2 -+ 11 11 >5htnJ..I aaperHc T pHpoaaHbi T8K )!{e a pa6oTe , npH"tJeM a ToA qacT H 

3 K C TI03HUHH, r ae 3anyCK HCKpOBbiX K8Mep npOH3BOUHnCH OT p8CIT8.0 HbiX 3fl8KTpOHOB 1 XOT51 

npHMblX YK838HHJi H8 TO, 'tJ:TO npo,ayKTbJ pacnana SIBnHlOTCH aneKT pOH8MH 1 nonytieHO He 6bin O. 

He npOTHBOpetiH T nn B03MO>KHOCTb cyrueCTBOB8HHSI 98C T HUbl x~12 K8KIIM- TIII60 npyrHM 

3 KCIT8pHMeHT8nbHbiM UBHHbJM? 

KaK y me yrroMHHanocb, aonpoc o B03MO>KHOM cylUeCTBOBBHHH npyrux aeHT panhHbiX 

nonroJKuaylllHX 'IBCTIIU (noMHMO K~ -Me3oHa) sKcnepHMeHTanbHO He H3y'!ancH. C npyroii CTo-

pOHbl, OCHOBHhie MO.Ubl p8Cil8ll.8 xo 
412 

BIIOnHe MOrnH OCT8TbC51 He38Me98HHbiMH: p8CTI8!lbl 

X~ 12 -+ 3y H X~ 12 -+ 27T0 y H86nlO.a8 Tb Tpy .U HO, a pacna.a X: 12-+7T 1T Y np8KTHti9CKH H 8B03MO>KHO 

OTnH9HTb OT Tpe X'tJ: BCTJP.lH bt X p8CIT8.U OB K~ - Me3oHa, ecmt He HneHTH<jJIInllpoaaTb ace npon yK-

Tbl p aC il80 8 H H e H3M9pHTb HX HMJJynhCbi . 

CywecTayiOruHe cxeMhi KnacctHfniKBUHH qaCTHu T BK)!{e He HCKJIIOtiBlOT TBKYIO B03MO>KHOCTb , 

3neCb yMeC THO 6binO 6bi YK838Tb HB HeUBBHO ony6nHKOeBHHYIO pa6oTy/
9

/, B KOTOpOii 6blll0 

IT OK838HO , l.!TO M8CCbi BCe X 6e3 HCKlll09 9 HH5I l.£aCTHU H pe30HaHCOB, 06Hapy>K9HHbiX .00 CHX nop , 

y noaneTBOpS!IOT npOCTOMY COOTH OIIle HHIO: 

M = p • m
17 

+ q k , 

r J.•.e m
11 

- Macca ITH OHa ( m = il(m++m ol= 137, 3 Mae), 
rr- r. 

k - ITOCT 051HH8 SI aen Hl.£HH8 1 p8BH8SI 

234 Mae, a p 11 q - u enbte l.JHCJI8 1 KOT Opbie MOf'YT 6btTb CBSI3<JJibl C n pyrHMH KBBHTOBbiMH 

l.{HCJIBMH /l OBC'llbHO IlpOCTb!MH 9MilHpHl.J9CKH M H ¢opMyn8MH . 

T a K, HanpH Mep, nns:r ac e x 6o30HOB c s = 0 

r ae 1 11 

Lln fl 

r.lxo = 4 11, 9 

= [ I t \\ ( Pr + I ) ] J + Y, ( I - P r ) + 3 ( n- I ) 

= y, J ( 21 + J + I) ( n '+ 1) , 

- o6bt 1.fHbt rt 11 1130TOniP.tecKt-IJ1 cnHH, Pe - 'leTHOCTh (±:_1 ), a n H n ' . =-0, 1, 2 • .• 

PC +-
X~ 12] = 0 , C 911T8st e e H30CHHrneTorvf ( I =- 0), B03MOii< Hbi P =-3, q =0, OTKyna 

f'.~aa, qTo naxon nTcn a xopoweM cornacHH c Bbil.JHCJieHHbi M Bbtwe (4 12 Msa J. 

6 

B e e npllaeneHHhie 

THBHhifi X8p8KTep , erue I 

K~ ... 7/ ·"-·Heo6xoaHMa HL 

OC't88TCS1 0.0 !18 B03MO)!·C 

Pe'lb 11neT o pacnE 

( ~ I Mae) TBKlKe MO> 

3TY B03MO>KH OCTb H8 p 

Topbie Mornn 6hi o6ycno 

HaM Ka>Ke T cSI, qTo 

aacnyJKHeaiOT 6onee cep• 

CTBJ.fSl M8:>1CllY JIBYMSI TIRO 

npyr He CUnbHOB38IIM0Jl8 

CM8TpHaaeMOM paCII8JlHO 

B38HMOL18 i1CTBHSI, 8 TO >+ 

SITHOCTH pacrrgna IC~ ..... "+ 

B38llMO.UeACTBYlOI.UHX ITHO! 

t.ITO 11.UeHTHcfmuHpOB8Tb ITI 

MHf'KHti Y - ' KB8HT H H3 lv 

H MeeTcSI , onHaKo, J 

OT HCTHHHOI'O pacnana l< 

naaoa Ko ~ 1T+1T- : OT Bl 

Ecnu Ha6niOnaeMhifi 

MOCTH 6yneT CyMMOfi UE 

HO CyllleCTByeT, 3 T 8 38B~ 

conep>I(B Tb HHTep <jJepeHUH • 

Ha rpa¢11Ka, npHeenE 

xapaKTepa Kpnaon cocTaE 

=7 + 9 T 
I 

)lbl 

Coaepi!leHHO pa3HTe 

Ko -+ 1T+1T
I 

Ko -+ 1T+ 1T 
2 

( T.e. e npenenax IIeCKOm 

I!liiM 
c m 

x) 11 MHTHpoeaTb npc 

3li8KTp OMBrHHTH bJM ~ 

m, 



JTI IDU8IDTCQ B ue ACTBRTSTib-

Tb C T 8 t5RnbHOC Tb K~ R K0
2 

· n e p e x ou ). O u naKo sepOQT-

~anbKO ManoA, ttTO anH 

~ rrpe.a.nonO.>KHTb B HOMBnbHO 

KB8HT OB biX ttHCen, H e /Ih3H 

[ ttaCTH Uhi c m = 412 M as, 

)OB8Tb p acn aU H bri! npo u ecc 

COBI18Jl8JOIUU9 II O KHH 9M8TH• 

~fB I , npH":: eM a T ot\" q ac T H 

l blX 9n9KTp OH OB 1 X OTSI 

•HBMH, rr onyqeao He 6 bino. 

vo 
..- ~ 4 12 K 8 KH M -TIH 50 Up y rnM 

upyrHX H9A T p8Tib Hbi X 

H3y'lanCQ, C u p y r oA CTo-

~38M9tt9HHbiMIC p aCII8.Ubl 

Y n p8 K T J.P i 9CK H H 9B03MO>K H O 

!TH rjm n HpOB8Tb BCe TipOUyK-

) 1.{8lOT T 8KYJO B 03MO>KH OCTh. 

oTy/
9

/ , B KOT OpOii 5b!TIO 

o5HapylKeHHbiX no c11 x n o po 

bl C Jlpyr II tl. lH K BB HTOBbl M J.f 

.1 ), a n 11 n ' . ~oo I o 2 ... 

>;:\ Hbl ;::::3, Q = 0 , O T Kyn,a 

M Bbrwe ( 41 2 M3B ) . 

• 

I 

Bee npl!seueHHbre B H8CTOSI!Uei! 38M9TKe coo5palKeHHQ, HSCMOTpH H8 CBOO CTieKyTIQ-

TUBH hif1 X8p8KT9p, 9I.ll9 pa3 IIOK83biB8JOT, qTQ .a.nst lJOK838TenbCTB8 cyweCTBOB8HHR p8CII8Jl8 

K~ ~ ,,+ ·17- ·Heo5xounMa I!ASHTHcjlHKBUI!Q npouyKTOB pacnaua. O u HaKo ualKe n B 3TOM cnyqae 

OCT89TC51 0.0. ~ 18 B03MQ)I(HQCTb 1 KOTOp851 IIOTpe6yeT .OOIIOnHHTenbHhlX 9KCII OpHM9HTOB. 

( ~ 

Pe'lb nueT o pacnaue 

I fv\3s) T aKlKe MOlKeT 

K~ ... "+"- y , KOTophrfi npn Manbrx aHeprHHX y - KBBHTB 

+ I l l 
HMHTHpoaaTb pacna.a K~ ... 11 "- . A a T Ophi pa6oTbi HCKnJOY.aeT 

9TY B03M0)1{HQCTb HB TOM OCHOB8HHH , liTO B HBCTORlllee Bp9MSI He H3B9C T Hbi npOUSCCbl , KO-

TOpb!S MOrTIH 5b! o5yCTIOBHTb TBKYID cjlOpMy y - CTISKTpa , 

HaM KameTCR, "'TO aonpoc o pacnaae K~ -+ r/ rr-y KBK o6 HMHTHpyiDweM rrponecce, 

38CTIYlKHB8IDT 5onee Cepb 93HOrO p8CCMOTp9HIIH BBHAY B03MOlKoiQro pe30H8HCHOrO B38HMOUeA-

CTBUH M9)f(.lly ilBYMst TIHOH8MH. 00CKOnhKy B KOH81:1HOM COCTO":HHH OTCyTCTBYlOT K8KH9- nH60 

n.pyf'J.I9 CHnbHOB38HM0Jl9fiCTBYIOlllH9 t:tBCTHUbl, STO B38HMO.ll9i1:CTBH8 MO>KST 11p051Bl1TbCS1 B pac-

CMaTpnsaeMoM pacnauHOM npouecce 5onee HBHbiM o5pa30M
0 

'!eM B npoueccax cnnbHOro 

B38HMOL19llcTBHH, 8 TO lK9 Bp9MH ( SCTIH TipHHSlTb BO BHHM8HH9 OUSHKY OT HOCHTSTibHOl! Bepo·-

+ 17 I 
HTHOCTH pacnaua !(~ ~ 17 17- y ) UOCT8TO'IHO TipeuTIOTIOlKHTb 10% - HbiA BKTI8A pe30H8HCHO 

Ill x) 
B38l!MOUeilcTBYIDIUHX Til!OHOB, 'IT05bl 05MJCHI!Tb H85TIIDA89Mb!ll B pa50Te 3cjlcjleKT, U'l9B!!U H0

0 

3aperHCTpHpOB8Tb 

MfirKHA Y - ' KBBHT H H3MepHTb era SH9pf'Hl0, 3KCTI9pHM9HT8TibHO 'lp93Bbi'18AHO TpyU HO , 

J.1M99TCst, OJlHBKO, .npyrast SKCrrepHM 9HTBnbHBH B03MO:>KHOCTb OT/I HYHTb TBKO~ 11pOU9CC 

OT HCTHHHOf'O pacna.na I{~ -to r. + rr- Llnn STOf'O HymHO H3Yl.J.8Tb 38BHCHMOCTb ttHCna pac-

na.aoa K0 .. 11+rr - = OT apeMeHH 
0 T , e , OT paCCTOHHHH OT TO'IKH pOlKASHHH K"(K0 ) - M930H8j 

Ecnu Ha5nrouaeMblil B / I 
1 

gcjlcjleKT eCTb pe3ynbTBT IIMH TllUH H
0 

TO Kpnsan 3Toil 3asucn-

MOCTH 6ya.eT CyMMOi1 Ll.BYX SKCITOHSHT. 8 Cnyqae me, eCn H pacna.o K0 + TT +17 -.neACTBHTSnb-

2 
HO CylUeCTByeT, 3T8 38BHCHMOCTb Y)l<9 He 6yJJ.eT quCTO 3KCITOH9HUH8nbHOA, TBK KBK 6y.neT 

1101 
COU9p~<8Tb IIHTepcjlepeHUIIOHHblii 'ITISH 

¥13 rpacf>HK8, npHB9Jl9HHOT'O H8 pHC . 2, BHJlHO , qTQ OTKnOH9HJHI 

XapaKTepa KpHBOH COCTBBTIQIDT 3 + 4% ATIH o5naCTII 

=7 + 9 T 
I 

OT 3KCITOH9HUH8flbHOf'O 

H 2 0 + 30% ATIH o5naCTII 

CosepmeHHO pa31!TenbHbiM OK83brsaeTCH 3TOT acjlcjleKT np lf 5onbwnx , rae aMnnHTy-

llbl K~ ~ 11+11- K~ ~ 17+17-cpaBHHMbr no senn'II!He (eM , pHC , 3 ) . T aK , B HHTepsane 1 0+ 1 2 r
1 

( T.e. a npeuenax HeCKOnbKHX caHTHMeTpoa no npo6ery) Y.Hcno pacnanoa K0 .. 11+-11- yMeHh-

x) + - + 
H MHTHpoaaTb npouecc K~ -+ rr 11 Mor 6br T8K)I( 9 pacnan K~ -+ rr- + xi c rrocn e.uyio-

lllHM 8n9KTpOM8rHHTHbiM p8CIT8,QOM x+ -.. 11+ y , rae x+- HeH3BeCTH85:1 B9KTOpH8SJ l.J. 8CT I1Ut1 
c m m 

11-

7 



ru8eTCSI 6onee 'iSM a 300 p83, 8 a nocneuyJOmeM HHTepaane 12-14 r BHOBb y aenH'<HBaeT-
x) t 

CSI B 50 pa3 , 
B aaKn!O'<SHHe Mbl xo-renH 6bt no6narouapHTb B.fpliWI!Ha, Yl.fypeaHqa, LKonbmoaa, 

n.KoTngpeBCitOI'O, B.JlJ060111HllB, M .nour opeiiKOI'O , r. T 8XT8Mblll19B8 38 none3Hb19 o6cylKA9Hlll!. 
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P11c . 1. 3 a aHCI! MOCTb aepoRTHOCTI! pernc-rpaun 11 pacnauoa oT cpeuHer o ape Me HH 
lK1!3HII T p ei'I!CTpHpyeMOfi q aCTHllW ( a ycnOBURX O!IhlTB/ 1 / ) , 

x) MH-rep<!>epeHIIHOHHBH K8pTHHB oK83btaaeTCH oq eHb qyacTBI!TenhHOfi K aenH'<HHe pa3HO
CTH Mace K~ H K~ (1\m). B pac '<e -ra x n peun on8ra nocb, q -ro i\m ~ 0,8-4;-- 6 np11 aToM Mbt rrpeHe-

6perann B03 M O >K HOA: pa3H OC T b iO ¢aa M e »<ny aMrrnHTy.naMH nepexono~ K 1 ~ "+"-' H ~ ... "+ "- ·. 
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PI!C. 2 . 0TK!IOH9HIIS 0 
a p8Cll8Ae K~ ~ 

HOJ'O a<!><!>eKTB , 



apsane 12 - 14 r 
1 

BHOBh ysenaqasae-r-

,rpHWHHB, J1, r ypeBH'lB, r ,KonbtnOBB, 

f aXTBMbllli9BB 38 none3Hbl9 OOCYlKlleHIUI , 

4, 138 (1964). 

34) 

'50 (1964 ). 

CTyTIHna B 11308T8llbCKI1H OT .Qen 

05!0p5! 1964 !"' , 

H pacnanoa OT cpenHer o speMe HH 

: s ycnosn~x onhl Ta
111 ). 

JqeHh q yBCT BH T8nhHOfl K senH qHH9 p83HO-

' 'ITO 1\m ~ 0,8-4:--
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npl! 3TOM Mbl npeHe

a,aMH nepexono~ K1 .. "+"-' H ~~"+"-·· 
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P11c. 2. 0TKnoHemre oT 3KCnoHeHul!anbHOll <jlopMbt KpHaoll 
s pacnane K~ _, rr + :rr- 3B cqeT HHTep<jlepeHUHOH· 

HOI"'O s<jl<jleKTB , 
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