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1. B B e JJ. e H H e 

B HacTosuuett pa6oTe rrpeJJ.CTaBneHbi JJ.BHHbie o peaKUHSIX Heyrrpyroro 

KorepeHTHOI'O pO*JleHHH ~aCTHU B CTOnKHOBeHHHX rr- -Me30HOB C 8HeprHeit 

17,2 faB c HJJ.paMH aMynbCHH, rrony~eHHbie c rroMOI.UbJO rrpeJJ.naraeMoit MeTo

JJ.HKH OT6opa, OCHOB8HHOit nHIIIb Ha yrnOBb!X H3MepeHHHX. 

KorepeHTHaH peaKUHH 

rr- + H/lpO ... SlllPO + rr- rr- rr + (l) 

H3y~anacb IIpH /l8HHOit 8HeprHH K8K C IIOMO!.Ub!O ~OT08MynbCHtt/1-3/, T8K H 

MeTonoM rryabrpbKOBoit KaMepbr/4,5/. HenaBHo rrony~eUHhJe B aMynbCHH naHHbre 

rrpH E 
0 

= 60 fas/6/ CBHJJ.eTenbcTByJOT o 6biCTpoM pocTe ce~eHHH peaKUHH 

( 1) c aHeprHeti. K CO)I{aneHHIO, naHHbre o ce~eHHH peaKUHH ( 1) rrpH E 0= 17faB 

/lOBOnbHO IIpOTHBOpe~HBbi, 8 MeTO/lHK8 OT6opa 8THX peaKUHH ITpH p83HbiX 8Hep

I'HHX - paanH~Ha, ~To nenaeT )l{enaTenbHbiM nposeneHHe nanbHeAIIIHX Hccne

noBaHHti. 

HacTOHI.UaH pa6oTa rrpecnenyeT nBe uenH. OnHa H3 HHX - neMoHcTpaUHH 

yrnOBb!X KpHTepHeB OT6opa KorepeHTHbiX peaKUHH, ITp8KTH~8CKH 8KBHBaneHTHbiX 

ITO CBoefi ~~eKTHBHOCTH KpHTepHHM, npHMeHHeMb!M npH H3BeCTHbiX HMnynbC8X 

BTOpH~HbiX ~8CTHU, H MOryiUHX OK838TbCH BeCbM8 none3Hb!M IIpH 6onee BbiCOKHX 

8HeprHHX, Korna IIpOBeneHHe HMITynbCHbiX H3MepeHHH O~eHb 38TpyJJ.HHTenbHO. 

llpyraH - ITOny~eJIHe nanbHeti:llleti: 8KCITepHMeHT8nbHOH HH~OpM8UHH 0 Ce~eHHHX 

KOrepeHTHOH JJ.HCCOUH8UHH IIHOHOB IIpH E 
0 

= 17 faB Ha 3 H 5 38pH)I{eHHb!X 

ITHOHOB. 
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2. 0 KpHTepHHX OT6opa Korep8HTHhlX B38HMoneftCTBHit 

flpH Bbi)leneHHH KOrepeHTHbiX peaKUHit Ha cj>oae coyaapeHHit C HYKliOH8MH 

pemaiOmyiO ponb HrpaeT ManocTb npoaonbHbiX ( q II ) H nonepe"'HbiX (q + ) 
KOMnoHeHT HM nynbca, nepeJl8B88MblX HJlpy-MHlii8HH B HeynpyroM KorepeHT-

HOM npouecce. BecbMa rpy6bte oueHKH sepxHHX npeaenoB q II H q# 
npH JlHci>paKUHOHHOM MeX8HH3Me STHX peaKUHit Jl8IOTCH COOTHOliieHHHMH/ /: 

qilx -p.A-t/3 qm•x • p. 
L 

( 2) 

p.- Macca nHoaa, A - "iHcno HYKliOHOB B Hape, anec& M nanee h -c- l ) • 

0T6op KoreTeHTHblX C06biTHit B IIY3blpbKOBOit X8Mepe ttpOH3BOilHTCSI o6bl"i

HO H3 aaanHaa pacnpeaeneHHH no senH"iHHe 

, min (M*) 2 
t .. t-t -q~ ( 3) 

( M * - sci>cl>eKTHBH8H M8CC8 CHCTeMbl BTOpH"iHblX '18CTHllt HCKliiO'I8SI HllpO OT

Jl8"'H, t - nepenasaeMbiA HllPY 4-HMnyn~oc). B cltoToeMylibCHH, aanpoTHB, 

B nepByiO o"iepenb Hcnonb3YIOT ManoCTb senH"iHHbi q II B KorepeHTHbiX peaK-

UHHX, B pa6oTe/8/ 6b1nO nOK838HO, "iTO B p88KUHB KorepeHTHOrO po~eHHH 

~. "i8CTHU HMeeT MeCTO HepaBeHCTBO 

n 

q II > ~ 
I"' 1 

m 1 sin 0 1 - m: / 2 p 0 1 (4) 

rne m I , 01 - M8CCbl H npOCTp8HCTB8HHble yrJibl BbineTa BTOpH"iHblX "i8C-

THU, m0 t p O - M8CC8 H HMnynbC nepBH"iHOit "i8CTHUblo J13 ( 2) H ( 4) cne

JlyeT 

D 

~ 
I • t 

(} <A-t/a +m2 /2p p.. 
I 0 0 

( 5) sin 

KpHTepHit ( 5) HCnOJib30B8liCH nO"iTH no BCeX pa60T8Xt BblTIOJIHeHHblX qiOTO

aMylibCHOHHOit MeTO.IlHKOit. flpH npoBeaeHHH HMnylibCHblX H3MepeaHit ero 

06bi"iHO aononHHliH H Tpe60B8HH8M orpaHH"ieHHOCTH q-+ 
flOK8)1(eM, "iTO 3H8HHe npOCTpaHCTBeHHblX H 83HMyT8libHblX ( cp I ) yrnoB 

BbineTa BTopH"iHbiX 'IBCTHU noasonHeT caenaTb oueHKH senH"iHH q II H q .1. 

llliH peaKUHit THna (1) OJlHOBpeMeHHO. 

4 

' ;i~, 
It :I 

' \~ 

flpH 6onhmHx ::meprHHX ( p 
0 

>> m 
0 1 p 

1 
>> m 

1 
I cos 0

1 
"' l ) 

HMIIYlibC0 rrepe)laHHblit Hllpy, MO)I(YT 6biTb C xopomeit TO'IHOCTbiO 

ne: 

n 

qll .,_m2 /2po + ~ _!_2 (pLt /ml +ml/pll )ml 
O I= I 

sin (} 
1 

( p , pl - HMnynbc H nonepe'IHbiit HMnynbc i -oit BTOpH"iJ 
I I 

PaccMoTpHM cTaTHCTH'IeCKHe cj>nyKTyaUHH senH'IHHbi 
q II B 3 

CHpOB8HHblM n H yrnaMH Bbtn8T8 (} t t (} 2 ••• (} n 

MaTeMaTH'IeCKoe O)I(HJlBHHe v ( q II ) senH'IHHbi q II paBHO 

n 

v(qll )=-m~/2po+f 1:1 mlsin (}i-1-(plt /mi+m/Pit )f(pll 

rae f(pL
1
)- rrnoTHOCTb pacrrpeneneHHH norrepeqaoro HMrrynhca. 

'ITO f(p l 
1

) HMeeT !flop My faycca: 

f ( p ) d p "" p Aexp [-a p 2 
] d p 

Ll l. l. L l. 

/9/ 
8KcnepHMeHT8libHbie Jl8HHbie .llliH KorepeHTHb!X peaKUH:Ii: 

npH E 0 = 17 ras H p .... p 77+77- npH E 0 = 21 ras xopomo 

c cj>opMynoit ( 8). flpennonarag aeaaBHCHMOCTb p l -pacnpen1 

oT yrna BbtneTa (} , nonyqaeM H3 ( 7) H ( 8): 

<q >=-m2 /2p +~ I m sinO , II 0 0 I I I 

= _L[<p '>/m +77m /2<pl>1>l J 
2 l I I I 

x/ 
XoTli sTa ~OpMyna B npeaenbHOM cnyqae ~ sin e i = 0 

TenbHhie aHa'Iei!Hli q II , oaHaKo, sTo cMemenue HecymecTBeHf 
HHHX ~ sin 0 i 0 HrpaiOIUHX ponb IIpH OT6ope KOI'epeHTHhlX pea~ 
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Dp11 6onbiiiiiX aHepriiSIX ( p
0 

>> m 0 , p 
1 

>> m 
1 

, cos(} 1 "'l ) rrpononbHbiA 

IIMIIyJibC, rrepenaHHbiH 51Jlpy, MO)I{YT Ob!Tb C XOpOIIIell: TO'IHOCTb!O 38IIIIC8H B Bll-

ne: 

n 

qll =-m~l2po + 1:1-t(pLI lml +miiPl; )ml sin (}I ( 6) 

( p , pl - HMIIYJibC II IIOIIepe'IHbill: HMIIYJibC i -oil: BTOpH'IHOll: '18CTHUbl) • 
I I 

PaccMoTpHM cTaTIICTH'leCKIIe !JlnyKTyaUIIH BenH'IIIHbi q II B sBesnax c .PHK-

CllpOB8HHbiM n II yrnaMII Bbin9Ta (}I t (} 2 ••• (} n 

MaTeMaTH'leCKoe O)KIIJlaHHe v( q l\ ) BenH'IHHbi q II paBHO 

n 

v(qll )=-m~l2p 0 +f ;: 1 
m

1
sin0 1-\-(pl-1 lm 1+m/Pi; )f(pL1 )dpl 1 ( 7) 

rne f(pL
1
)- rrnoTHOCTb pacrrpeneneHIIH rrorrepe'!Horo IIMrrynbca. DpenrroJIO)KIIM, 

'ITO f(p 
11

) IIMeeT !JlopMy faycca: 

f ( p ) d p "' p Aexp [-a p 
2 

) d p 
.Li !.. l L L 

( 8) 

/9/ 
3KCIIepHM9HT8JlbHbl9 Jl8HHbl9 JlJISI KorepeHTHbiX peaKUHll: TT- -+TT_TT_ TT+ 

rrp11 E 
0 

= 17 faB 11 p-+ p TT+TT- rrpH E 0 = 21 faB xopoiiio cornacylOTCSI 

c !JlopMynoll: (8). Dpearronarag HeaaBIICIIMoCTb pL -pacrrpeneneHIISI qacTHU 

oT yrna BbmeTa (} , rronyqaeM 113 ( 7) 11 ( 8): 

<q >=-m2 l2p +I I m sinO , II 0 0 I I I ( 9) 

I = _L_ [ < p '> I m + TT m I 2 < p L > ) > l x/ 
I 2 ll I I 

x/ 
XoTSI 3Ta cjJopMyna B rrpenerrbHOM cnyqae l: sin () 1 = 0 naeT oTpHua-

TerrhHbie 3118'1811HH q ll 1 OllH8K0 1 3TO CMS!IISHHS HSCy!IIeCTBeHHO 11pH 3H8"1e

HHSIX l: sin () 
1 

, 11rpa IIIIIX ponh rrpu oT6ope KorepeHTHhiX peaKuHfi. 
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Ha pac. la noxaaaHhi pacnpeaeneHRSI eenH'IHH q II , noac'IHTaHHbiX 

no H3MepeHHbiM HMnynbCSM BTOPH'IHblX '18CTHUX/ B peaKUHH ( 1), H HX oueHOK 

<q\l >, Bbi'IHcneHHbiX no <flopMyne (9). BHJlHo, 'ITO <fl-na (9) aaeT xopowy10 

oueHKy BenH'IHHbl q 

norrepe'IHbllt HMnynhC q ~ , rrepenaeaeMbllt SIJlpy B KOrepeHTHOlt peaKUHH, 

paeea 

n n 

q = [ ( I p L sin ¢ 1 ) 
2 

+ ( I 
l 1=1 I 1=1 

p L I cos¢ ) 
2
] t/2 I • ( 10) 

B npearrono~eHHR IIOCTOSIHCTBa norrepe'IHOI'O HMnynbca 

nerxo rrony'IHTb cneayiOmyiO oueHKy < q-+ > eenH'IHHbi 

f(p_t I )=8(p tl-<p t >) 

qt 

<q t >=<p_j_ >nt/2 [ 1+( n:1 .)t/2 ~] 1 ;2 ' ( 11) 

-1/2,. n 2 n 2 
~ = [ n ( n -1 ) ] l ( I sin ¢ 

1 
) + ( I cos ¢ 

1 
) - n ] • 

I= I 1=1 
( 12) 

/10/ 
BenH'IHHa ~ - HSBeCTHasr xapaKTepHCTHKa asHMyTanbHOA acHMMeTpHH 

BTOpH'IHblX '18CTHU, H3M9HSIIOIU8SICSI OT-(Jt1:n-1)] 1
/

2 JlO (n(n-1) Jlf2 .EcnH, 

HltDpHMep, q ~ ~ p. t TO 

[n(n-1)]1/2 ~<_-n+p.2 <p .j. >-2 • ( 13) 

TaKHM o6pasoM, orpaHH'IeHHe ( 2) rrpHBOJlHT K sanpemeHHIO e KorepeHTHbiX 

peaKUHSIX 83HMyTanbHO 8CHMMeTpH'IHhiX C06biTHlt l6onbWHX ~ ) • 

Ha pRe. 16 noKasaHbl pacnpeneneHHsr q t ( 10) H ero oueHKH < q t > ( 11) 

ansr peaKUHH ( 1). H ecMoTpsr Ha 3HS'IHTenbHbiil pas6poc oueHHBaeMbiX sHa'leHHit 

eenH'IHH8 < q_j_ > MO~eT 6biTb HCIIOnb30B8H8 JlnSI OT6opa KOI'epeHTHblX C06bi

THlt. 

x/ 
Llm1 anp.o6ai!HH MeTo.QHKH Mhi HcnonbayeM a.necb npoaaanHaHpoBaHI!yiO 

paHee/2/ qacTb Hawero aKcnepHMeHTanbaoro MaTepHana ( ~20%), Ha KDTopoA 
npOH3BO.QHnHCb HMnynbCI!bie H3Mepei!HHo 
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/9/ 
8 pa6oTe Mbl IIpoaenH OT60p KorepeHTHbiX peaKUHA ( 1) IIpB 

E 0 = 17 raa H p A ... p 17+ rr A II pH E 0 "' 21 rsa, HCIIOnb3ySI ace Tpexny-

'leBbie C06biTHSI 1 rrpoaHaJIH3HpOB8HHbie COOTBeTCTBeHHO B pa6oTax/2/ H/ 11/ • 

'4ucna KorepeHT.HhlX peaKuHA, rrony'leHHhie H3 aHanu3a nayMepHoro pacrrpe

neneHHH no <q II > H< q L '> nnH acex 3Be3Jl, oKa3anucb B xopoweM cornacHH 

C IIOJ'ly'leHHblMH IIOCJ'le IIpHMeHeHHSI KpHTepHeB OT6opa, HCIIOJ'lb3YIOWHX HMIIYJ'lbC

Hbie H3MepeHHS1 0 'ITO CBHJleTenbCTByeT 0 BblCOKOi!: sqxpeKTHBHOCTH OIIHCBHHbiX 

yrnOBbiX KpHTepHeB. 

B 3BKJ'IIO'IeHHe cnenaeM HeCKOJ'lbKO 3aMe'laHHi!:. 

1) B <jJ-nax (9) H ( 11) <jJHrypHpyeT cpenHHi!: rrorrepe'IHbii!: HMrrynbc <p 1 > 

po)!(JleHHhiX 'IBCTHU. Ecnu ero 3Ha'leHHe HeH3BecTHo, Bhi'IHCneHHe aenH'IHH 

< q II > H < q L > 'CTporo I'OBOpH, HeB03MO)f{HO. nonc'I~T 'IHCna KorepeHTHbiX 

peaKUHi!:, onHaKo, He 3BBHCHT OT < p L > : OH MO)f{eT 6b~Tb nerKo BhiiiOnHeH 

Ha ocHoae pa3HHUhi B nayMepHbiX pacrrpeneneHHHX no I sin (} 1 H f3 
I= I 

anSI "'IHCTbiX" H "rpH3Hb!X" C06biTHi!: ( pa3aen 3). 

2) KaK rroKB3biBaiOT sKcrrepHMeHTBJ'lbHbie aaHHbie, <p L '> B KorepeHTHbiX 

peaKUHSIX cyWeCTBeHHO MeHbWe cpeaHero IIOIIepe'IHOI'O HMIIYJ'lbCa BTOpH'IHbiX 

'IBCTHU B coyaapeHHSIX C HYKJ'IOHBMHo 0TciOaa cneayeT, 'ITO <jJ-J'lbl ( 9) H ( 11) 

anSI HeKorepeHTHbiX C06biTHi!: HecrrpaaeanHBbi1 'IT0 1 oaHBKO, T8K)f{e He BnHHeT 

Ha J'II06yiO rrpoueaypy OT6opa KOrepeHTHbiX peaKUHi!:, OCHOBBHHYIO Ha Bbl'IHTa

HH~·pacrrpeaeneHHi!:. 

3) <PopMynhi (9) H ( 11) na10T oueHKH 3Ha'leHHi!: q II H q L nHWb 

IIpH OTCYTCTBHH Hei!:TpBJ'lbHbiX ( TO'IHee - HeperHCTpHpyeMbiX) 'IBCTHU B KO

He'IHOM COCTOSIHHHo HaJ'IH'IHe Hei!:TpBJ'lbHbiX 'IBCTHU (HaiipHMep, B peaKUHH 

.,-A ... 17-17-11+211 ° A ) HCKa)f{aeT oueHKH < q II > H < q l > rro pa3HOMy: rrpo-

JlOJ'lbHbii!: HMIIYJ'lbC q II MO)f{eT 6biTb ace )f{e oueHeH no <jJ-ne THIIa ( 9), 

eCJ'IH rrpeaiiOJ'IO)f{HTb HaeHTH'IHOCTb KHHeMBTH'IeCKHX xapaKTepHCTHK 38pSI)f{eH

Hb!X H Hei!:TpBJ'lbHbiX 'IBCTHU B KOHe'IHOM COCTOSIHHH ( H8IIpHMep1 <jJaKTOpOM 

5/3 )lnSI yiiOMHHYTOi!: peaKUHH), 'ITO )f{e K8C8eTCSI BenH'IHHbl < q 1 >( «fl-nbl 

( 11) 0 ( 12)) 1 TO OHB B 9TOM cnyqae MO)f{eT IIpHHHM8Tb mo6bie 3H8'19HHS1 1 

BIIJ'IOTb ao MBKCHMBJ'lbHOI"O ( pa3peweH aa)f{e rrpeaenbHO BCHMMeTpH'iHb!l! B 83HMy

T8J'lbHOH IIJ'IOCKOCTH BblJ'leT 38pS!)f{eHHbiX 'IBCTHU) • "P 83M83biB8HHe" pacrrpeae

neHHSI IIO {3 1 OaHBK0 0 MO)f{eT 6b!Tb IlpH paayMHblX rrpeaiiOJ'IO)f{eHHSIX paCC'IH

TBHO IIO MeToay M OHTe-Kapno. 

8 
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( 
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3. 3KCIIepHMeHT8J'lbHbl9 aaHHbie 

Ha IIOJ'IHOi!: anHHe 7656 M IlpOCMOTpeHHOI'O cneaa 17,2 r: 

HOB B SMynbCHH 6b!J10 OT06paHO JlJ'ISI H3MepeHHi!: 798 Tpexny 

IISITHJ'ly'leBblX B38HMoaeli!CTBHif: C HyneBbiM 'IHCJ'IOM CHJ'lbHOHOHH31 

THU (He60J'lbW8SI 'IBCTb aaHHOi!: CTBTHCTHKH 8H8J'IH3Hp0B8J18Cb p8 

BTOpH'IHbie 'IBCTHUbl H3 9THX C06b!THi!: IIpOCJ'le)f{HBBJ'IHCb HB ll 

c uenbiO o6aapy)f{eHHSI sneKTpoaoa. B pe3yJ'lbTaTe 122 Tpexny'll 

6biJ'IH HaeHTH<jJHUHpOBBHbl KBK CJ'IY'IBH pO)f{aeHHSI IIepBH'IHbiM IIHOH 

II03HTpOHHOif: rrapbi H HCKJ'IIO'IeHbl H3 aanbHei!:wero 8H8J'IH38o 0CT8B 

6blJ'IH pa3aeneHbl HB 2 rpyiiiibi: 1) C06b!THSI 6e3 BCSIKHX BHaHMI 

B036y)f{JleHHSI S!apa1 CpeaH KOTOpb!X MOI"yT 6b!Tb KorepeHTHbie B3 

C S!apaMH ( "'IHCTbie 3Be3)lbi) H 2) 3Be3abi C f3 -sneKTpOHBIIi 

( "rpS13Hbie" 3Be3abi) - COyaapeHHSI C oaHHM HJ'IH HeCKOJ'lbKHMI 

S!Upa. Bo acex oTo6paHHbiX co6biTHHX 6bmH HaMepeHbi rrpocT 

H 83HMYTBJ'lbHbie YI'J'lbl . BbiJ'leTa BTOpH'IHblX 38pS!)f{eHHbiX 'IBCTI 

Ha puc. 2 rroKaaaHbi pacrrpeaeneHHSI 676 Tpexny'leBbiX cot 

a 
J'IH'iHHe I sin () ( HJ'IH < q II > ) H 

1=1 I 
{3 ( HJ'IH < q + > ) • 0T'I 

KOHUeHTpBUHS! "'iHCTblX" C06biTHi!: B 06J18CTH MBJ'lb!X rrepenaBae 

a 
cos ( T.e. MBJ'lhiX I sin () 

1 
H {3 

1=1 
) , aHa'IHTeJ'lbHO 6onee « 

anSI "rpS13HbiX" C06b!THi!:. 

113 aaanH3a nayMepaoro pacrrpeaeneHHH rro q II H q l- m 

J'IHTb 'IHCJ'IO KorepeHTHbiX peaKUHi!: cpeaH BCeX Tpexny'leBbiX Cl 

<jJHKCHpOBBHHb!X aepXHHX rpaHHUBX rrpoaOJ'lbHOI'O ( qirx ) H IIO 

{ qi ax ) HMIIy J'lbCOB 0 rre peaaBaeMbiX S!apy B HeyrrpyroM au<jJpaKI 

uecce, 'IHCJ'IO N KorepeHTHhlX peaKUHif paBHo 

N=nl-n2 
N 1- n 1 

N 2- n2 

rae N k k = 1,2) - rronaoe 'IHcno co6biTHi!: B K -oi!: rpyl 

sKcrrepHMeHTe N 1 = 379, N 2 = 297), a nk- 'IHCno co6biTHi!: 

max max 
a o6nacTH q II < q II , q .(. < q + . K CO)f{BJ'leHHIO, <jJ-nhi ( 2) CJ'IHI 

max tnax 
TaK 'ITO aenH'IHHbi q II H q ~ aon)f{Hbi 6hiTb orrpeaeneHbi 91 
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3. 3KcnepHMeHT8llbHbie Jl8HHbie 

Ha nonaolt anHae 7656 M npocMoTpeaaoro cneaa 17,2 ras rr -Me3o-

HOB B 9MYllbCHH OblliO OT00p8HO Jlll5I H3Mepea:Hii 798 Tpexny-qeBbiX H 256 

n5ITHnyqeBbiX B38HMO)leitCTBHlt C ayneBbiM 'iHCIIOM CHllbliOHOliH3HpyJO!llHX 'i8C

THU (ae6onhrnag qacTb aaaaolt cTaTHCTHKH aaanH3Hposanacb paaee/21). Bee 

BTOpH'iHbie 'i8C'THUbl H3 9THX COOb!THlt npocne)KHBanHCb H8 JlliHHe "" 3 CM 

c uenhJO o6aapy*eHH5I aneKTpoaos. B pe3ynbTaTe 122 TpexnyqeBbiX co6biTH5I 

6b!liH H)leHTHtPHUHpOB8Hbl K8K cnyqaH p0)KJleHH5I nepBH'iHbiM nHOHOM 91IeKTpOH-

1103HTpOHHOlt napb! H HCKIIJO'ieHbl H3 Jl8llbHeltrnero 8H81IH3a. 0CT8BillH9C5I 3Be3Jlbl 

6b!liH p83Jl9lleHbl H8 2 rpynnbi! 1) C06b!TH5I 6e3 BC5IKHX BHJlHMbiX npH3li8KOB 

B036y)KJleHHSI S!Jlp81 cpeJlH KOTOpbiX MOI'yT 6b!Tb KorepeHTHbie B38HMO)leitCTBH5I 

c S!Jlp8MH ( "'iHCTbie 3Be3Jlb!) H 2) 3Be3Jlbl C {3 -aneKTpOH8MH H 6no6aMH 

( "rpS13Hbie" 3Be3Jlbi) - coynapeHHSI C OJlKHM HIIH HeCKOllbKHMH HeiiTpOli8MH 

Siapa. Bo Bcex oTo6paHHhiX co6bxTHSIX OblliH H3Mepellbi npocTpaacTBeaabxe 

H 83HMYT8llbHbie yrnhi BbllleTa BTOpH'iHbiX 38pS!)KeHHbiX 'i8CTHU. 

Ha pHc. 2 noKa3aHhi pacnpeneneHH5I 676 TpexnyqeBhiX co6biTHlt no Be-

3 

liH'iHHe ~ sin (J ( HnH < q II > ) H 
i=l I 

{3 ( HnH < q ..J.. > ) • OT'i~TIIHBO BHJlHa 

KOHU9HTp8I1HSI "qHCTbllt" COOblTHii B o6naCTH M8llb!X nepe)laBaeMblX HMnyllb-

3 
COB ( T.e. M81Ib!X ~ sin (J I H {3 ), 3H8'iHTellbliO 6onee CHllbH85I 1 qeM 

1=1 

nnSI "rpSI3Hhxx" co6biTHii. 

H3 aaanH3a aByMepaoro pacnpeJleneHH5I no qll H q!.. nerKo onpeae-

nHTb 'iHcno KorepeHTHhiX peaKuHlt cpeJlH scex TpexnyqeBhiX co6biTHii. ITpH 

tPHKcHpoBaHHhiX sepxHHX rpaHHuax npononbaoro ( q irx ) H nonepeqaoro 

(qiax ) HMnyllhCOB 1 nepe)laBaeMblX SlllPY B HeynpyroM JlH$paKUHOHHOM npo-

uecce, 'iHcno N KorepeHTHbiX peaKUHii pasao 

N=n1-n2 
N 1- n 1 

N 2- n2 
( 14) 

rne N k k = 1, 2) - nonaoe 'iHcno co6hiTHii B K -olt rpynne ( B aarneM 

aKcnepHMeHTe N 1 = 3 79, N 2 = 297), a n k - 'iHcno co6hiTHii k -oft rpynrrbx 

max max K ~ ( 2) 
B o6nacTH q II < q II , q !.. < q-!. • co*aneHHJO, '1'-llbi cnHillKOM rpy6hx, 

TaK 'iTO BenH'lHHhi q ~ax H q •~ax JlOII)I{Hhi ObiTh onpeneneHbi aMnHpHqecKH. 

9 
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PHc.2. PacnpeAeneHHSI no 
1 
:;

1 
sin 0,( < q II>) H f3 ( < q t >) AnSI Tpexny'!eBbiX 

co6bi THI\ npH E 0 = 17 faa. BepxaHe uH<)lphr a a none co6b!THI\ ( cnnoiiiHBSI 

nHHHSI H8 I"HCTpOI"p8MM8X) - "'IHCTbie" 0 HHlKHHe UHtPpbl ( nyHKTHp) - "rpSI3-

Hbi9" 3B93Jlbl, 

10 

e, 

Bbi60p aHa'ieHHII: q j
1
ax H q }ax ( TO'l:Hee HX oueHoK) 

poBaH pHcyHKoM 3. Kax BH.llHO Ha aToro pHc., N 6biCTpo pa· 

treHH9M <q II >max H<q ...j. >max, llOCTHI'8SI nocTOSIHHOft B9J1Htrll 

npH 

< q II >max"" 60 Mas/ c 

<q l >max ""240 Mas/c 

o: sin omax ,0,34) 
I 

( {3max"" -0,7 ) • 

flpH ll8JlbH9ftllleM yBeJIH'i9HHH <q >ma'k <q >max 'iHCJIO KOrepE 
II L 

UHft 1 Bb!'iHCJ19HH09 no Ql-Jie ( 14) 1 OCT89TCSI no'ITH nOCT")J''HbiM
1 

nH aexorepeaTHhiX "'IHCTbix" co5biTHft B o5nacTH q II <qjr 
n (N -n ) 

p8BH8SI 2 1 
I ) 1 MOHOTOHHO BoapacTaeT. TaKHM o6pa. 

nt(N2-n2 
OT6opa ( 15} l'IBJISIIOTCSI pa3yMHbiMH H B TOM CMbiCJI9 1 'ITO llOaB 

paTh HaH5onee o6orameaay10 KorepeHTHhiMH peaKUHSIMH rpyrrrry 'IHC~ 

BbiX C06biTHHo '4HCJIO KOI'epeHTHbiX TpexnyqeBblX pe8KUHH 1 Bbl'!HCJIE 

(14) rrpH KpHTepHSIX oT5opa (15),paBHo N = 145±18, cpena~ 

rrpo5er B Q:loToaMyJihCHH A = 53~J M, a nonS! HeKorepeHTHhiX ' 

AH 'iHCTbiX Tpexny'ieBbiX aBean B o5nacTH q II < q itx , q .j.. < q ia 
'l:Hcno N = 189) oxaabiBaeTcSI paBHoA 0,27. 0TMeTHM1 'ITO yc 

H8MH KpHTepHH OT6opa ( 15) O'ieHb 5nHaKH K Bbi6p8HHhiM pa 

QlOT08MYJihCHH H8 OCHOBe HMITyJlbCHblX HaMepeHHA llJlSI peaKUHH 

HOI!: aHeprHH. 
B 

Ha pHc. 4 noxaaaao pacrrpeneneHHe no ~ sin 0 1 nnH 
1=1 

"rpS!aHbiX"' nHTHJIY'i9BhiX aBean. 11a pHCo cnenyeT, 'iTO KOI'epeH 

TT- + S!ApO ... Sill PO + 3 TT- 2 TT + 

HMeeT npH E 0 = 17 faB oqeHh Manoe ceqeHHe. flpHMeHeH~ 
B 

K nByMepaoMy pacnpeneneHHJO rro ~ sin 0 1 H f3 nnH r 
I= I 

co6biTHft naeT cnenyJOinYJO oueaKy 'iHCna peaxuHA ( 18): N = 

+11 5 
= 3,8 _ 

1
:
8 

KM). 3Ta OUeHKa COilOCT8BHM8 C A8HHbiMH pa50Tbl 

qeHHbiMH MeTOllOM rryabipbKOBOfi KaMepbi 1 COI'Jl8CHO KOTOpbiM CE 

II 



Bbi6op aaa"'!eHHit 
max 

q II (TO"'!Hee HX OUeHoK) npOHlllliDCTpH-
max 

H q _j. 

posaa pHcyHKOM 3, KaK sHaHo H3 aToro pHc,, N 6biCTpo pacTeT c ysenH-

max max (, ") 
'!eHJreM < q II > H < q .!. > , aocTHraSI noCTOSIHHOJ% senH"iHHhi nnaTo 

npH 

< q II >max"' 60 Mas/ c (! sin (}max ,0,34) 
I 

max ( max ) < q l > "' 240 Mas/ c f3 "' -0,7 . 

( 15) 

ITpH aanbHel%meM ysenH"ieHHH <q II >ma'il: <q L >max "iHCllO KorepeHTHbiX peaK

UHH, Sbi"iHClleHHOe no cl>-ne ( 14), OCTaeTCSI no"'!TH noCT">I''HbiM, oaHaKO, llO-

llSI aeKorepeHTHhiX 
11

"iHCTbiX" co6biTHit s ~6nacTH q II <qjjx • q ~< q rax. 

n (N -n ) 
pasHaSI 2 ( 1 1 ) , MOHOTOHHO S03pacTaeT, TaKHM o6pa30M 0 KpHTepHH 

nl N2- n2 
OT6opa ( 15) 51Sll51IDTC51 pa3yMHbiMH H S TOM CMbiClle, 'ITO II03SOll51IDT OT06-

paTb naH6onee o6oramenay10 KorepeHTHhiMH peaKUH51MH rpyrrrry qHCThiX Tpexnyqe

BhiX C06biTHH, YHCllO KOrepeHTHbiX Tpexny'leSbiX peaKUHH 0 Bhl'IHCll8HHOe ITO 4>-ne 

( 14) rrpH KpHTepHSIX oT6opa ( 15), paBHO N '= 145±16, cpellHHit cso6oaHhiJ% 

rrpo6er s c!>oToaMynhCHH .\ = 53~J M, a aonR HeKorepeHTHhiX co6biTHH cpe

aH 'IHCThiX Tpexny"ieSbiX 3Se31l s o6nacTH q II < q itx , q!. < q iax ( HX nonnoe 

'!Hcno N '= 189) oKa3biSaeTCSI pasnoA 0,27. 0TMeTHM, "iTO ycTanosneHHbie 

HaMH KpHTepHH OT6opa ( 15) O"ieHb 6nH3KH K Shi6paHHbiM panee /1-3/ B 

c!>oToaMyllhCHH Ha OCHOBe HMIIYllhCHhiX H3MepeHHA anSI peaKUHH ( 1) IIpH /l8H-

noli aaeprHH, 
s 

Ha pHc. 4 noKaaano pacnpeaenenHe no ! sin(} 1 
1=1 

)ll151 11 "iHCTbiX" H 

"rp513HhiX., nSITHny"ieSbiX 3Se3)l, l13 pHC, cne)lyeT, "iTO KorepeHTH851 peaKUHSI 

17 + 51/lpO -> SlllPO +317- 2 17+ ( 16) 

HMeeT npH E 0 = 17 ras O"ieHh Manoe Ce"'!eHHe, ITpHMeaeaHe 4>-llbl ( 14) 
B 

K asyMepaoMy pacnpeaeneHHID no ~ sin (} 1 1=1 
H f3 /ll151 n51THl1y"ieBbiX 

co6biTHA )laeT cnellyiDIUYID oueaKy "'!Hcna peaKUHA ( 16): N = 2± 1,5 ( .\ = 

+115 112/ 
= 3,8 _ 

1
:
6 

KM), 3Ta oueaKa conocTasHMa c JlaHHhiMH pa6oTbi , nony-

'leHHhiMH MeTOilOM ny3biphKOSOH K8Mepbl 0 cornaCHO KOTOpbiM Ce"ieHHe peaK-

11 
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UHH ( 16) rrpH E 0 "' 16 faB rrpHMepao B 40 paa MeHbl!le ce'leHHSI peaKUHH ( 1). 

Ce'leHHe peaKUHH 

TT- + SlllpO -+ SlllpO +2 TT- 1T + 2 1T O , ( 17) 

ll810IIleil: BKnaJl B Tpexnyq:eBbie C06biTHSI 1 IIpH IIpeJliiOnO:lKeHHH H30CIIHH8 CHC

TeMbl PO:lKil810IIlHXCSI IIHOHOB T = l JlOn:lKHO 6biTb /6/ B 2,2 6onhl!le Ce'le

HHSI peaKUHH (16). 3TO JlSeT JlnSI IIpo6era B ~OTOSMynbCHH JlnSI peaKUHH (17) 

BenH'IHHy IIOpS1JlK8 ',\ = 1, 7~,; KM 1 'ITO TSK:lKe 3H8'1HTenbHO 60nhlll9 

( .. B 30 paa) rrpo6era Jlnsr peaKUHH ( 1). Y'IHTbiBasr K TOMY :IKe 6onhmyiO 

BepOSITHOCTb Toro, 'ITO OUeHKH (9) H (11) JlnSI peaKUHH (17) BbiXOJlSIT aa 

Ilp9Jl9nbi ( 15) 1 MO:IKHO C'IHT8Tb1 'ITO IIpHM9CbiO peaKUHil: ( 17) cpeJlH OT06paH

HbiX HSMH Tpexny'leBbiX KorepeHTHbiX peaKUHil: MO:IKHO rrpeHe6pe'lb, 

ABTOpbl 6narOJl8pHbl COTPYilHHKaM nB3 H.H<ll AH Ya CCP, IlpHHHMaB-

I!lHM y'ISCTHe B IlpOCMOTpe, H3MepeHHSIX H o6pa60TKe 9KCIIepHMeHT8nbHOrO 

MaTepHana. 
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