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Hac'l'OSUUB.SI pa6o'l'a SJBnSJeTCSI '18CTbiO CHCTeMaTH'IE CKOf'O HCCne)lOBBHHSI 

IT+p - B38HMO)leii:CTBHil: IIpH HMIIynhCe 2,34 faa/c /
1

/ H paCCMaTpHBaeT pO)I{lle-

HHe peaoaaacoa c S = 0 B TpeX'IaCTH'IHhiX KOHe'l:HhiX co:TOSJHHSJX, DpeJlaapH

TenhHhie JlBHHhie rro 9TOMY aorrpocy orry6nHKOBaHhi a pa6orax 
12

•
31

• 

1. npoUeJlypa o6pa60TKH Jl8HHbiX 

.Qng Bbi)leneHHSI IT + p -B38HMO)lel!:CTBHJ!: BH)la 

IT + p -+ IT+ p ITO 
( 1 ) 

(2) 

Ha "' 150 Th!C, CTepeo$OTOCHHMKOB C 40 CM )KHJlKOBOJlDPOJlHOll: IIY3blpbKOBOll: 

KaMephi OlUH1 6hmH oTo6paHhi ace JlByxnyqeahie IT+ p - aaaHMOJleii:CTBHSl 6ea 

BHJlHMOf'O pO)!(JleHHSI CTpaHHblX '18CTHU. 

Bee aaaHMOJleil:cTBHSJ a rrpeJlenax a$$eKTHBHOf'O c6'beMa 6bmH H3Mepe-

Hhl Ha rronyaBTOMBTH'IeCKHX H3MepHTenhHb!X MHKpOCKOIIa < THIIa "'DYOC" H o6-

C'IHT8Hbl Ra 3tiM M-20 H 63CM-3M IIO CTBHJlapTHOil: CHCTeMe rrporpaMM/4/, 

0TJleneHHe peaKUHil: ( 1), (2) OT llPYf'HX JlByxny'leBbiX B·38HMO)leHCTBHil:, o6pa-

30B8BIIIHXCSJ 'lepea KaHanbi peaKUHil: 

-+IT+IT+n(e"o) 

(K>2,P>l), - -

3 
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(4) 

(5.) 



npOH3BO,C{HnOCb no Kpl!TepHIO )( 10 H nnOTHOCTH HOHH3aUHH TpeKOB, OUeHH-

saeMoi1: BHayanhHO Ha npocMOTpOBhiX npoeKTopax. Co6oiTHe C'IHTanocb HHTep

npeTHposaHHhiM O,l:lHC 3H8'1HO, ecnH BbiiTOnHSinOCb Q.l:lHO H3 .l:lBYX ycnOBHH! 

1) 3Ha'leHHe X 2 
6omo MeHhiiie x; ~ 5 TOnhKO ansr oaHoi1: H3 rn-

f!OTea, COOTBeTCTBYIO :UHX peaKUHSIM ( 1), (2) 1 H H,l:leHTHcpHK8UHSI '18CTHU no 

nnOTHOCTH HOHH3aUHH He npOTHBOpe'IHna ,l:l8HHOH I'HnOTe3e. 

2) IT pH aonycTH vlhiX aHa'leHHSIX x 2 H3 npoiiie.l:liiiHX rnnoTea ( o6oi'IHO 

,l:lBe) no nnOTHOCTH HC HH3aUHH TpeKOB MOMHO ObinO Bhi,l:lenHTb OAHY 1 COOTBeT

CTBYIOIUYIO peaKUHSIM ( 1) HnH l2). naHHhie T8KHX COOhiTHH anSI BhiOpaHHOI'O 

KaHana peaKUHH aanHCb!BanHCb Ha JlCP /41. 

EcnH Me B cnyq le 2) nnOTHOCTb HOHH3aUHH TpeKOB He noasonsrna Bhl

.(lenHTb O.l:lH03Ho9.'1HO HI O.l:lHy H3 I'HnOTe3, COObiTHe C'IHTanOCb HHTepnpeTHpO

BaHHhiM HeO,l:lH03H8'1HO, H Ha OT.l:lenhHyiO JlCP aanHCh!BanHCb .QaHHhie .Qnsr o6e'nx 

I'HnOTe3 (HCKniO'leHI e COCTaBnsrnH TOnbKO TT +p - B3aHMO.QeHCTBHSI, KOTO-

pwe MOMHO OhlnO OTHaCTH KaK K peaKUHH (1), TaK H K peaKUHH (3) / 1 / ). 

Bee co6wTHsr, y KOTOphiX 3Ha'leHHSI x 2 ansr peaKUHM {1-3) npesoc-

XO.QHnH ycTaHOBneHHhie npe.Qenoi 1 OhinH OTHeCeHhl K peaKUHSIM (4) HnH (5). 

PeaynhTaThi pa;: .QeneHHSI AByxny'leBhiX TT + p -B3aHMO.QeHCTBHH no Ka

HanaM peaKUHH ( 1-5) npHBe.QeHhl B Ta6nnue I • 

P acnpe.QeneHHSI no 
2 

X COObiTHH, OTHeCeHHhiX K peaKUHSIM ( 1), 

(2) 1 H COOTBeTCTBYIOLlHX I'HITOTe3 HeO,l:lH03Ha'IHO HHTepnpeTHpOBaHHhiX COOhi-

THH BH,l:la 17+p_. (TT+l, TTO ~TT+TT+ II ) 1 noKa3aHhl Ha pHC. 1 H 2. 

0nHCaHHbie Bhiiii~ KpHTepHH OTOOpa He HCKniO'!aiOT B03MOMHOCTH nona

.Q8HHSI B COObiTHSI1 OTiieCeHHbie K TpeX'laCTH'IHhiM KOHe'IHhiM COCTOSIHHSIM He

KOTOporo 'IHcna COOhiTHH H3 peaKUHH (4) H (5), noCKOnbKy, KaK BH.l:lHO H3 
2 

aKcnepHMeHTanbHhiX racnpeaeneHHH no M , HMeiOTcsr o6nacTH nepeKphi-
Hea. 

THSI ,l:lnsr KOHe'IHbiX C<•CTOSIHHH C O,l:lHOH H 6onee HeHTpanbHbiMH 'iaCTHU8MH 

(pHC. 3, 4). 

nnsr oueHKH npHMeCH COOhlTHH OT peaKUHH ( 4) cpeaH COObiTHH, H,l:leH

TH¢HUHPOB8HHhiX K8K TpeX'l8CTH'IHOe KOHe'IHOe COCTOSIHHe TT+pTT0
1 Obin8 npo

aenaHa cneay10masr npou'eaypa. Y 400 'leThipexnyqeshlx co6hiTHH c Tex Me 

nneHOK, H.l:leHTH¢HUHpO B8HHhiX K8K 1T + p-+ TT + p ( 1T + 1T- ) COCTOSIHHe, ansr 
I !1. 

KOMOHH8UHH 1T + p ObinH OOC'IHT8Hbl I'HnOTe3bi1 OTSe'laiOIUHe COCTOSIHHIO 
I 
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IT+ p ITO • B peaynbTaTe 6hinO HaifJleH0 1 'ITO C06hiTHH1 OTHeCeHHhie IIO OIIH

CaHHhiM Bblllle KpHTepHSIM K peaKUHH ( 1) 1 MOI'yT H!V eTb IlpHMeCb OT peaK

UHH ( 4) 1 He rrpeBbilllaiOIUYIO 6%. 

003TOMY IIPH JlanbHeifllleM H3Y'IeHHH Tpex'laCTH"l Hb!X KOHe'IHbiX COCTOSI-
~ 

HHif Ha M Hell 6hinH Hano:>KeHhi JlOrronHHTenbHbie oq: aHH'IeHHSI: 

. 2 
-011 < (M 2 IT +piT 0 ) ~ 0114 (fas) 

- Hell. 

2 
0148< (M 2 IT+IT+ n) < 1,44 (fas). 

- Hell. -

l13 Ta6nHUbl 1 BH11H0 0 'ITO HMeeTCSI 398 C06biTHif 1 KOTOpb!e MO}I(HO OT

HeCTH KaK K peaKUHH (1) 1 TaK H K peaKUHH (2). 
l1ccneJlOBaHHe HMrrynbCHbiX pacrrpe11eneHHif HeCJlH03Ha'IHO HHTeprrpeTH-

pOBaHHbiX C06biTHif IIOJ106HOI'O p011a IIOKa3ano1 'ITO 3 ro B OCHOBHOM C06hiTHSI 

+ 
c MeJlneHHbiM IT -Me30HOM ( P,.+ < 1 ras/c}l XOf:OlliO HJleHTH¢HUHpyeMbiM 

no nnOTHOCTH HOHH3aUHH TpeKa H 6b!CTpOH aapSI}I(eJIHOif 'laCTHUeH t p aap > 

> 1 fas/ C), KOTOpaSI MO}I(eT 6h!Th KaK IlpOTOHOM, TaK H IT+- Me30HOM. 

l1 MnynhCbl HeifTpanbHbiX 'laCTHU y 3TH X C06biTF. if p HeifTp.) TaK}I(e 

ne}l(aT B o6naCTH < 1 fas/c 1 H OTHOllleHHe D = p :IeifTp. JlnSI o6eHX I'H-
Paa.p. 

noTe3 ,f tpHC. 5). dTO n03BOnSieT npeJlnOnO}I(HTl•o 'ITO HeOJlH03Ha'IHOCTb 

HHTeprrpeTaUHH paCCMaTpHBaeMhiX C06biTHif CBSI3aHa C TeM o6CTOSITenbCTBOM, 

'ITO npH p aap. "' p HeifTp. eJlHHCTBeHHOe JlnSI peaK lHH ( 1) 1 (2) KHHeMaTH

'IeCKOe ypaBHeHHe CBSI3H 

F =(E + +yp 2 +m2 
I IT aap. I (6} 

CTaHOBHTCSI HHBapHaHTHbiM OTHOCHTenbHO IlepeCTaJIOBKH Mace m l H m 2 • 

TaKHM o6pa30MI co6b!THSI c p "' p u > 1 ras/c c IIOMOIUbiO 
3ap. HeHTI·· -

HCIIOnbayeMOH MeTOilHKH B npHHUHne Henh3SI HJleHT'I<fJHUHpOBaTb 0JlH03Ha'IH01 

II03TOMY 3TH C06biTHSI B JlBnhHeHllleM 6binH BKniO'IeHhl B CTaTHCTHKY KBK JlnSI 

peaKUHH ( 1), 
0

T8K H Jln5! peaKUHH (2) C COOTBeTCTB) IOIUHMH BeCaMH. 

Jln5! OrrpeJleneHHSI 3THX BeCOB 6binO nOCTpOeH:) pacrrpe11eneHHe IIO D 1 

ycpeJlHeHHoe 11n51 o6eHX rHnoTea, a TaK}I(e pacrrpeaeneHHSI no D =P 0 /PP 1 IT 

H JlnSI C06h!THH 1 OTHeCeHHbiX ~ peaKUHSIM (1 ) H (2) 1 y 
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KOTOpb!X 0,7 < p < 2 faBIC H p + ) p + t 0,7 < p + < 2 faBIC co-
- p _, 71 2 -· 71 1 _, 712 -

OTBeTCTBeHHO. 3TH pacrrpeaeneHHSI 6binll pa36HThl Ha 3 o6naCTH, II B Ka:lKaOit 

H3 HHX HeOaH03H8'1HO HHTeprrpeTHpOBBHHhie C06hiTHSI 6binH pa3aeneHhl Me:lK

ay "KOHKYPHP.Y!OlllHMH v KaHana Mil ( 1) II (2) rrporropUHOHanbHO 'IHCny C06hi-

THil: B pacrrpeaeneHHSI t D 1 11 D 2 

IToao6HaSI :lKe rrroueaypa orrpeaeneHHSI BecoB 6hma rrpoaenaHa anSI co-

6hiTHil: C ltNI:l(fa3 )
2 

II itN~~l(faB )
2

, rae tN·- KBaapaTrrepe

aaHH9I'O 'ieThipeXMepHOI'O HMIIynbCa OT IIpOTOHa B H8'18nbHOM COCTOSIHHH HYK-

noHy B KOHe'l:HOM COC:TOSIHHH, II t N 71- KBaapaT rrepeaaHHoro 'l:eThrpexMep-

HOI'O HMIIYnbCa OT IIp)TOHa B Ha'ianbHOM COCTOSIHHH CHCTeMe (N71) B KOHe'l:-

HOM COCTOSIHHII. 

2. Ce'leHHSI o6pa3oBaHHSI Tpex'laCTH'IHhiX KOHe'IHhiX 

COCTOSIHHH 

.ll.nSI OIIpeaeneHH ;r Ce'l:eHHil peaKUHn (f) H (2) 6hinH HCnOnb30B8Hhl aaH-

Hh!e no nonHOMY Ce'l:E Hli!O Tr + p - B38HMOaeil:CTBHil:, B3S!Tb!e 1!3 pa60Thl 151 0 

ITocne BHeCeHHSI IIOIIp ~BOK Ha acpcjJeKTHBHOCTb IIpOCMOTpa, BTOpH'l:Hhie B38HMQ

aeil:CTBHSI H nprrMeCb COCTOSIHITM C 2 II 6onee Heil:TpanbHhlMH '18CTI!U8MH, aTH 

ce'ieHHSI oxa3ani!Cb p lBHhiMH 

q M6 

4,3:!:. 0,15 

2,7 :!:,0,1 . 

3aBHCHMOCTH Ce'l:eHHit peaKUHil: ( 1) II (2) OT HMnynbca nepBH'i.tiOI'O nyqxa, 

COCTaBneHHhie no aaHHh!M pa6o~6-12~·noK838Hhl Ha pHC. 7,8. 

Kax BHaHo 113 :li!CYHKOB, nony'l:eHHhre B HaCTOSIIlleil: pa6oTe ce'l:eHHSI 

peaKUIIH ( 1), (2) XO]>OlllO COI'nacyiOTCSI C 06Illi!M XOaOM Ce'leHHil: aTHX npo

UeCCOB B o6nacTH F.MnynbCOB nepBH'IHhiX 11-r- Me30HOB Ot-4) faBle. 

6 



3. HccnenoBaHHe rrpoueccoB, rrpHBOURmHX K 

KOHe'!HOMy COCTOSIHHIO 1T + p 7TO 

Pe3yllbT8Tbl Ilp8JlB8piiT8llbHOI'O IICCll8JlOB8HIISI KOHE'l.HOI'O COCTOSIHIISI 

1T +p 1TO /2',3/ IIOK838llll, 'ITO B ero o6pa30B8H118 60llblllOH BKll8Jl Jl8!0T IIpo-

MeJKyTO'l.Hbie KB8311JlBYX'l.8CTII'l.Hhie rrpouecCbl TIIIIa 1T + p-> Rm , I'Jle R- JlByx-

'l.8CTII'l.Hblll pe30H8HC, m -rr -Me30H llllll IlpOTOH, 

.UllSI 113Y'l.8HIISI p0lKJl8HIISI pe30H8HCOB B 1T + p 

BOJlSIIlliiX K TpeX'l.aCTII'l.HOMY KOHe'l.HOMy COCTOSIHII!O 

B 3811MO)l8HCTBIISIX, I1pii-

7T + p 17 O , paCCMOTpiiM 

pacrrpe)l8ll8HIISI C06biTIIH, OTH8C8HHbiX K 9TOMy COCTOSIHl 10, Ha Jlii8I'p8MMe ,Ua-

nuT:qa • 

Ha JlllarpaMMe .UamrTua B ocSix ( p11c, 9) co6biTIISI 

OT'l.8Tll11BO rpyiiiiiipy!OTCSI B IIOllOCY, COOTB8TCTBYJOillyJO p0)!{)l8HIIIO p +- M830-

Ha. KpoMe Toro 

sepxaeii o6nacTSIX 

II N+ 

H86ll!O)l8!0TCSI H8KOT0pb18 CI'Yill8HIISI C06b!TIIH B HII)!{H8H II 

nllarpaMMhi, cooTBeTCTBYJOillHe o6p.l30BaHIIJO H306ap N ++ 
1238 

1238 

.UnSI IIOllY'l.8HIISI OU8HOK C8'l.8HIISI P0)!{Jl8HIISI 9TIIX re30H8HCOB, a T8K)!{8 

OU8HOK IIX M8CC II IllllpiiH, IlllOTHOCTb pacrrpeneneHIISI C06biTIIH Ha JlllarpaMMe 

.UallHTUa 8IIIIpOKCIIMIIpOBaHa C IIOMOillb!O M8T0Jl8 M8KC!l M8llbHOI'O rrpaBJlOIIOJl0-

/}3/. 
6HSI Bbip8)!{8HII8M 

a 2 
a (1-a -a -a ) 

------=( --- I 2 3 

aM 2 
ilM

2 
No 

1 2 

·M /q + 
1 7T 

M r (M ) a M r (7) 
a 2 02 2 2 . M / 3 03 03 

+ ·P 2 q + 2 ' 
• r ) [(M 2 

M2 )
2 

r 2(M )M
2 

] P N (M 
0
,r.

0
) [(C-M 2

-MJ2+r
2 

M ] 
N 2(n! 02' 02 02- 2 + 2 02 s 3 o 1 2 03 03 

rne M1"'M"+"o,M2"'MP"+' 

+ N+2+ HHe pe30H8HCOB p 
1238 

a 

HHH M8CC 3THX pe30H8HCOB; 

1 a2 

N+ 
123 8 

q 3 

r1 ( M I ) = r o I -"- < 
Ml 

7 

a -
3 

M o I 

M 01 

q2 
071 

M2 
02 

npoteHTHoe cvnepJKa-

M 0 ! M 03 - 3Ha'Ie-

) ; 



r, 3 - 3Ha'ieHHSI WHPHH peaoHaHCOS npH M 1"'M 01 ; q "-

HMnynhC STOPH'iHOI'O 77+-Me30Ha B CHCTeMe nOKOSI KOMOHH8UHH ( 77+·77 °); 

q I> - HMnynhC STO[)H'iHOI'O npOTOHa S CHCTeMe nOKOSI KOMOHH8UHH (rr+ p) ; 

p - HMnynhc CHCTe >1bi ( rr + p) s c.u.M.; N 
0 

, N 
1 

, N 
2 

, N 3 - HopMHposoq-

HbJe MHO)KHTenH. 

Bbipa)KeHHe (6) nony'leHo s npeJlnono)KeHHH, 'ITO pacRpeJleneHHe Hepe-

aoaaacaoro !floHa cne,lyeT CTaTHCTH'IeCKOli: TeOpHH H SKnaJl HHTep!fJepeHUHOH-

Hb!X a!fJ!fleKTos npeaeope)KHMO Man. 2 
2 a u 

npH MHHHMH38Uf H !fJYHKUHH npas)lOnOJlOOHSI L =- 2 I In -.-..,2,.........---
aMlaM: 

s Ka'leCTse napaMeTp,)s ObinH saSITbi Koa!fJ!fJHUHeHTbi a 1 H senH'IHHhi rQ 
1 

, 

M 01 • 11TepaTHSHbii' npouecc xopowo cXOJlHncsr no seeM napaMeTpaM, Kpo-

Me r Ol , KOTOpb!ll: 5bin nOSTOMy ljJHKCHposaH. 

OueHKH napaMeTp )s, nony'JeHHbie s npeJlnonmKeHHH, 'ITor 03=0,07 ras, rpH-

seJleHhi s TaonHue II. 

l13 9THX Jl8HHblX OCOOblll: HHTepec npeJlCTasnSIIOT oueHKH M 0 H r 0 

)lnSI p + -Me30Ha. Uo CHX nop npH HCCneJlOSaHHH peaKUHH 77 + p .... p+ p 

KaMepHOli: MeTOJlHKOli: )UeHKH napaMeTpOS p + - Meaoaa 6hmH nony'leHbi nHWh 

H3 aaanHaa OJlHOMepHbiX pacnpeJleneHHll: no 

'lanHCh OT 9KCnepHMeHTa K 9KCOepHMeHTy. 

M 77 + 77 o H cymecTseHHO paanH-

llnH cpasHeHHSI C 9THMH Jl8HHbiMH S HaCTOSIUleli: pa6oTe T8K:)Ke Obina 
2 

npoHaseJleHa annpoKc HMaUHH OJlHOMepaoro pacnpeJleneHHSI no M + 0 c no-
" 77 

MOlllhiO Sb!pa)KeHHSI 

~~I (1-,:{_ +~ 
aM2 N N1 l ,, (8) 

I'Jle a 
1 

- npoueHTHoe COJlep.lKaHHe 

03Ha'iaiOT Te )Ke senK'IHHbi, 'iTO H S Sb!pa)KeHHH ( 7) • nonyqeHHb!e OUeHKH 

napaMeTpos p + ·• Me3oHa 

r 01 =(133 ! 13) Mas 

/14/ 
XOpOWO COI'nacyiOTCSI C TaonH'IHbiMH JlBHHb!MH , HO CMellleHbl npHMepHO 

Ha OJlHO CT8HJl8pTHOe OTKnOHeHHe OT OUeHOK, nony'leHHbiX S peaynhTaTe aHa

nH38 asyMepHoro pacipeneneHHH. 

8 



BhinOllHeHHhiA B pa6oTe .R. nHwyTa H M. Pocc.l /15/ "OilHOMepHhli% .. 

aHallH3 CyMMapHhlX )laHHhiX IIO pO)KJleHHIO p + -Me30l!OB B 1T + p - B3aH;MO-

+ 
aell:cTBHSIX aan JlllSI p -Meaoaa WHpHHY, rrpHMepao aa..., 20 Mas 6ollbwyiO, 

p - M930Ha. 

CornacHo rrpHBeJleHHhiM BhiWe peaynbTaTaM, aTa pa3HHUa MO)KeT 6hiTb 

Bhi3BaHa TeM o6CTOSIT91lbCTBOM 0 'ITO !IpH orrpeJlelleHHH rrapaMeTpOB p + -Me-

30Ha H3 OJlHOMepaoro pacrrpeaeneHHSI IIO M rr+ TTO IIOlly'laeTCSI cyweCTBeHHO 

3aBhiWeHHaSI OUeHKa ero WHpHHhl H3-3a HCKa)KeHHil:, BH OCHMh!X B aTO pacrrpe-

++ + ( ) aeneaHe rrpoueccaMH c o6paaoaaHHeM Hao6ap N 1238 H N 
1238 

pH c. 10 • 

nony'leHHhie B JlaHHOil: pa6oTe OUeHKH WHpHHhl H MaCChi p +- Me30Ha, 

O}lHaKO, TaK)Ke MOryT 6h!Tb CMel!leHhl H3-3a B11HSIHHSI pHJla JlHHaMH'IaCKHX <iJaK

TOpOB, aey'ITeHHhiX Bhipa)KeHHeM (7), 6onbworo aepeaoaaacaoro <Poaa H ae

orrpeaeneHHOCTH rrapaMeTpa r03 · 

CymecTaeaaoe BllHSIHHe <Poaa aa rrono)KeHHe H llHPHHY 
+ 

p Meaoaa 

BHJlHO H3 pH C. 11, Ha KOTOpOM !IpHBe}leHhl pacrrpeJlelleHHSI IIO M rr+ TT 0 }l11SI 

I cos e I > 0,6 ( pacrrpeaeneHHe a ) H I cos e TTTT I 'S. 0,6 ( pacrrpeaene
rrrr -

HHe 6), rae (J 1TTT - yron Me)KJlY HarrpaaneHHeM Bhl;IeTa BTOpH'IHOrO 
+ 

1T -

Me30Ha H HallpaaneHHeM rrepBH'IHOrO IIY'IKa B CHCTe~e IIOKOSI KOM6HHaUHH 

(7T+7T0). 

llnSI pacrrpeaeneHHSI (6) B <iJoHe rrpe061la}laeT BKI18Jl OT S- BOllHhl, H 

UeHTp p+- Me30H B aTOM cny'lae cymeCTBeHHO CJlBiHYT B 061laCTb MeHb-

WHX MaCC OTHOCHTa1lbHO UeHTpa p + - Meaoaa B pac lpeneneHHH (a), s <Po-

He KOToporo rrpeo6nanaeT BKnaa 

3aBHCHMOCTb r 01 H M 01 

KOTOpoil: BH/lHO, 'ITO !IpH H3MeHeHHH 

p - B011Hhl. 

OT r03 IIOKa3aHa B Ta6nHue III , H3 

r 03 OT 0 llO 12) Mas r 01 CJlBHraeT-

CSI MeHee, 'leM Ha II0110BHHY CT8HJlapTHOrO OTK110HeHHa. 

8 PSILle Pa60T /11,16/ 6hl1la VCT8HOB1leHa SKC!Ie JHMeHT8llbHaR 3AFIHCH-

MOCTb MaCChi p + - Meaoaa OT aenH'IHHhi I t I , KOTopag MO)KeT 6hiTb o6"bSIC-

HeHa 
1111 

38 C'leT cymeCTBeHHoro H3MeHeHHR It min I 1181 B o6naCTH Mac-

Chi p + - Ma30HS. 

B aaHHoll: pa6oTe TaK)Ke 6hma rrponenaHa arrrrpo <tCHMaUHSI pacrrpenene-

HHR C06hiTHll: Ha }lHarpaMMe nanHTUa JlllSI pa3Hh!X HHTei aanoa I t I c IIOMOI!lb!O 

Bhxpa)KeHHSI (7) ( Ta6nHua IV ) • HHKaKoro CHCTeM9.TH"'ecKoro cMeUieHHSI 

rrapaMeTpoa p + - Meaoaa anSI paanH'IHhiX HHTepaa rroa I t I aaii:aeHo ae 

9 



6hinO, 'ITO M0)1{9T 6hiTI: CBSI38HO C 60liblliHM 'IHCliOM nog6Hp89Mb!X napaMeT

pOB H noTepeil: TO'IHOCT~ nony'I89Mb!X OU9HOK H3-3a MaliOH CT8THCTHKH B OT

Jl~1TbHbiX nwrepRanax I' I 
KaK BHAHO H3 TatiliHUbi II , nony'leHHb19 B gaHHOil: pa60T9 OU9HKH r 

02 
++ 

M 
02 

AliSI H3o6apbi N 
12

! 
8 

cyiiieCTBeHHO OTliH"'alOTCSI oT MaCChi H IIIHpHHhi H30-

6apbi, nony"'eHHhiX H3 SKcnepHMeHTOB no pacceSIHHlO I 14/. 

ITogo6Hhie )1{9 pe3ylibT8Thi 6b!liH nony'leHhi H B gpyrHx KaMepHhiX SKene-

++ 
pHM9HT8X no p0)1{]:{9HHIC H306apbl N 1238 B Tp9X"'8CTH'IHbiX KOH9'1Hb!X COCTOSI-

HHSIX. 3To Bb!3B8HO Te \.1 $aKTOM , 'ITO nony$eHOM9HOliOf'H'I9CKH9 Bbip8)1{9HHSI 

THna (7) H9AOCT8TO'IH•> XOpOIIIO OnHCbiB8lOT AHH8MHKY npoueCCOB o6pa30Ba

HHSI pe30H8HCOB B CHCreMe "'BCTHU m I , m 2 npH M sdJ "'m I+ m 2 /19/• 

PacnpegeneHHe no M 17 + P BMeCTe c peaylibTaTaMH annpoKCHMaUHH Bhi-

pa)l{eHHeM (7) npHBege.w Ha pHC. 12. 

l13 noliy'leHHbiX ;; H8"19HHil: npOU9HTHOf'O COA9p)I{8HHSI pe30H8HCOB B COC-

TOSIHHH TT + p TT 
0 

Clieg:reT, 'ITO C9'19HH9 o6pa30B8HHSI p + - M930H8 B peaK

npH 2,34 fas/c paBHO a +""(1,46 ± 0,15) M6 H ceqeHH9 pmK-UHH rr+ p-+ p + p 
++ p 

A9HHSI H306apbl N 1238 B peaKUHH 1T + p ... N i:38rr 0 
npH 2,34 ras/c paBHO 

a N ++ =(0,32 + 0,05) M6. 

3aBHCHMOCTb C919HHil: KB83HABYX'18CTH"'HbiX npOUeCCOB 

H rr + P -+ N++ 
1238 

K83aHa Ha PHC. 7. 

rr o OT HMnylibCa nepBH"'HbiX 

4. l1cc;IeAOB8HHe peaKUHH 11 + p -+ 11+ 11 + n 

TT +- M930HOB no-

B pacrrpegeneHHI: co6hiTHil: oT peaKUHH rr + p -+rr+ rr+ n Ha AHarpaMMe 

nanHTUa B OCSIX ( M: VS M 2 + ) H86lilOA89TCSI H9KOTOpOe HX Cf'yiiie-
Htn rr 2 n 

HHe B U9HTpalibHOil: 

6biTHil: 110 M rr+ n 

'la:::TH AHarpaMMhi (pHc. 13). B pacrrpegeneHHH STHX co-

(pH C. 14) T8K)I{9 BHA9H OT'I9TliHBbiil: MaKCHMyM B o6nac-

TH M8CC MTT+ n .. 1680 JI\SB, 'ITO CBHA9T9libCTByeT 0 CYIII9CTB9HHOM BKliage B 

o6pa30BBHH9 KOH9'1HOf 0 COCTOSIHHSI TT + TT + n IIPOUeCCa TT + p-+ ( N*-+ 1T + n) 1T + • 

nnSI OIIp9A9li9HHSI rrapaMeTpOB H IIpOU9HTHOf'O COA9p)I{8HHSI H306apbl 

(N * -+ TT+ n) pacrrpege li9HH9 C06hiTHil: OT peaKUHH (2) Ha AH8I"p8MM9 nanHT-
2 2 

ua (s OCSIX M + vs M + ) 6hmo anrrpoKCHMHpOBailO MeTOAOM MaKCHManb-
TT· n TT n 

I 2 /13/ 
HOf'O IIpaBAOIIOA06HSI Bblp8)1{9HH9M 
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a2
u 

uM~ aM: 

M 1 "'M + , 
1T n 

f-( at a 2) a I ro M 
0 

+ + 
No Nl [ ( M ~ - M21 )2 + r~ 

2 
Mo 

a2 r o Mo 
I' + --

2 2 2 2 2 Nz [(Mo-M2) + ro Mo 

(9) 

M 2 eM 
17

+n , a 1 ,. a 2 - npoueHTHoe coneplKaHHe Hao-
2 

6ap (N* -+ rr\. n) 
1 1 

H (N~-+ rr:n) • 0oCK01lbKY CT8TiCTHK8 B 061laCTH MaK-

CHMyMa npH M + .. :r n 1680 MaB BeCbMa He3H8'1HTellbHa, lliHPHHa H306apb! r 0 

6bl118 B3HTa nOCTOHHHO:li. 

Ha:lineHHbie 3Ha'leHHH napaMeTpOB M 0 =( 1681 :!: 14) MaB r 0 "' 

(109:±;32) MaB noxaahiBaiOT, 'ITO ua6niOnaeMyiO B naHHoii pa6oTe Hao6apy MOlK-
+ 

HO OTOlKlleCTBHTb c H3o6apolt N 1888 ( I= 1/2 , J = 5;2 ) , polKneHHe xoTo-

polt 6hl110 06HapylKeHO B pSille aHallOI"'H'IHb!X pa60T no HCC1lellOB8HHlO rr+ p -

B3aHMone:licTBHit 17 •11 1• 

Ha nonytieHHoro 3Ha'leHHH l a 1+ a 2 F 0,12 ± 0,4 cnenyeT, 'ITO ceqe-

+ N+ + HHe peaKUHit 1T p -+ 
1888 

1T npH 2,34 faB/C p8Bii0 UN+=(Q,32!0,10)M6e 

P acnpeneneHHe no M + + 
1T 1T 

(pHC. 15) llllH KOHet;HOI"'O COCTOHHHH fl'+fl'+n 

xopomo onHChiBaeTcH KpHBolt, y'IHTbiBaiOme:li TOllbKO !lJ!i30Bblii: 06'beM H OTpa

• HHKaKHX cTaTHCTH'IeCKH o6ec-lKeHHe H306ap B CHCTeMaX + 
"2 n 

ne'leHHhiX M8KCHMYMOB B 3TOM pacnpeneneHHH HeT, 'WO CBHlleTellbCTByeT 06 

OTCYTCTBHH peaouaucoB c I .. 2 

HHH ~50 M6. 

B aaxniO'IeHHe aBTOphi BbipalKaiOT 6naronapHocT:, xonneKTHBY na6opaH-

TOB I"'PYllllbl 40- CaHTHMeTpOBOit. KaMepbi, o6ecne'IHBllHX BbinOllHeHHe STOlt. 

pa6oThi, H noxTopy H. H. nepuerpy aa pSill none3HbiX o6cylKlleHHlt. 
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