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S u m m a r y 

The method for n parity and spin determination 
is proposed. If for spin measurement one needs only a 
sufficient numbel' of events with n- decay,

1
then the 

determination of o- parity is a problem 5 / because n-
is always created in the three-particle reactions/6,7/. 
These difficultiE!S are absent for the process of meson 
coherent dissotiation on the nucleus into the hyperon
antihyperon pare. Terms in the amplitude, arising from 
nonzero transver:3e momentum as well as nucleus spin inf
luence can be neqlected. So a whole number of events can 
be exploited. Su·::h reactions can have sizeble cross sec
tion at high ene.::-gies if vacuum exchange is allowed. Expe
rimental cross s~ction for reaction (3) /13/ at kaon 
impulse 12.7 GeV/c, extrapolated to high energies by means 
of formula (4) , :1ave to reach the value of about 100 ll b. 

Calculations of polarisation effects are made for 
rea~tion (6), graphically represented on Fig. 1. ; and 

r~~. - are unit vectors along~impulses of barions in c.m.s. 
of their creation. wle and e le -are their polarisation 
vectors. a~~. 3~~. , yL and a' , (3' , ~, -are decay parame-

~ ! le le 

ters of hyperons of n and 2 branches. The correlations, 
sensitive to n parity, are written out in section ji. Rela
tions between tte coefficients ~ , ~ , gk and hk , depend-

ing on n- parity, are represented in tables I and II for 
1 3 the cases of In= 2 and In= 2 . In and a

1
, (3

1
, y

1 
can 

be measured in t.he same experiment. All correlations above 
yield some complementary information about n- parity. The 
parity of E. h~·peron can be measured in the same way from 
reaction (5). Tiilile I should be used in this case. 



1, BseAeHHe 

K HacToHmeMy speMeHH q~THOCTH o-- H E -I'HITepOHOB H CITHH 

0- -rHnepoHa 3KCnepHMeHTallbHO He onpeAeneHhi, 

0co6biA HHTepec K KB8HTOBhiM qHCil8M o--rHnepo !8 Bbi3B8H TeM, qTQ 

cymeCTBOB8HHe 3TOH qaCTHUbl 6hlll0 npeACK838H01 H B :JaMK8X SU 3 -CHM

/1/ 
MeTpHH OH8 AOII*H8 HMeTb ITOIIO*HTellbHY~ q~THOCTb H CITHH 3/2 , 

CnHH o--rHnepoHa B npHHUHITe MO*HO onpeAellHTb, 8H81IH3Hpyg ero 

/2/ 
HenenTOHHbie paCIT8Ahl , 0AH8KO All5I 3TOrO He06XOAH:.10 HMeTb 3HaqHTenb-

HO 6onbme co6biTHR c PO*AeHHeM o- I qeM nonyqeao JlO CHX nop, 

4~THOCTb rHnepOHOB H3 8H81IH38 Hll paCIT8AOB onp 3AellHTb HeB03MO*H01 

eCIIH HeT Heo6XOAHMOH AHH8MHqecKOH HH!jJOpM8UHH 1 ITOCJ:OilbKY rHnepOHbl pac

naA8KJTC5I aa cq~T cna6oro saaHMOAeHCTBHg, HapymaKJll ero npocTpaHCTBeH

HY~ q~THOCTb, n 03TOMY Heo6XOAHMO HCCileAOB8Tb npou ~CCbl PO*AeHHR rHne

pOHOB, B HeKoTopblX cnyqagx yAaeTCR nonyqHTb onpeAEileHHhJe aaKn~qeHHR 

0 q~THOCTH rHnepOH8 6ea 3H8HH5I AHH8MHKH npouecca, 

HanpHMep, q~THOCTb E -rnnepoHa MO*HO onpeAe IHTb npH HayqeHHH 

npouecca 

K+P->K+E 
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LlnH sToro IIY)KHO cpaBHUTb sHaK npoeKuuu nonHpusauuu E -runepoHa 

Ha HOpManb K nnllCKOCTU p0)KAeHU5I B 9KCnepUMeHTe C HenonHpU30B8HHbiMU 

npoToHaMu co 3HolKOM acuMMeTpuu ce'leHuH pO)KAeHUH E -'lacruu B sKcne

/3/ 
pUMeHTe C nonHp !30B8HHbiMU npOTOH8MU 

0AH8KO 9TO r cnoco6 Tpe6yeT Ha6niOAeHU5I 6onbll!OI'O KOnU'IeCTBa C06bi

Tifll peaKuuu ( 1), o6naAaiO!lleil Man hiM ceqeHueM 1 Ha nonHpusoaaHHOil npo

TOHHoil MUllleHU 1 'ITO 5IBnHeTC5I O'leHb CnO)KHOll. 38A8"1ell, 8 nuTepaType lfMe

/4/ 
IOTCH If Apyrue npeAnO)KeHif5I TPYAHbiX OnbiTOB 1 KOTOpbie AO ClfX nop He 

ocyll!ecTaneHhi, 

npo6neMa <•npeAeneHifH "ieTHOCTif 0--I'UnepOHa 3acny)KifB8eT OC06orp 

BHifM&HUH, 3AeCb B03HifK810T TpyAHOCTU npUHUUnuanbHOI'O xapaKTepa, KOT0-

/5/ 
pbre, no MHeHUIO KeilHa u MopaB'IUKa 1 AenaiOT sTy saAa'ly Hepaspell!UMoil 

Ha MHOI'Ue I'OAbl, Lleno B TOM, 'ITO B peaKUU5IX1 U3 KOTOpbiX MO)KHO onpe

AenUTb "ieTHOCTb o- 1 B KOHe"'HOM COCTOHHifU npucyTCTByeT He MeHee 

/6,7/ 
TpeX '18CTUUo no3TOMy 1 K8K nOK838HO B pa60T8X 1 HeB03MO)KH0 onpe-

AenUTb 'leTHOCTb o- I He UMeH UHijlopMauuu 0 AUH8MUKe npouecca. HcKniO-

'leHue cocTaanHeT KOHijlurypauuH, npu KOTopoil uMnynhCbi acex 'IBCTifU ne-

)K8T B OAHOll nm )CKOCTif, n OApo6HOe paCCMOTpeHUe B 9TOM cny'lae An5I pe-

8KUUif 

K + p (2) 

17 8/ 
6brno npoaeAeHo EuneHhKUM u PhiHAUHhiM 1 

• 0AHaKo aenuquHa ceqeHUH 

npouecca (2) 1 Tpe6oaaHue KOMnnaHapHocTu u Heo6xoAUMOCTh ucnonbsoaaHUH 

nonHpusoaaHHOil MullleHu He nosaonunu AO cux nop onpeAenuTh "ieTHOCTb 

0 - -runepoHa. Llpyrue npeAnO)KeHUH no onpeAeneHUIO qerHocTu 0-
/5,9/ 

UMe!Oll!UeCSI B n !TepaType 1 T8K)Ke noKa He yAanOCb OCyll!eCTBUTb, 
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11 o KorepeHTHoe pO*IleHHe Ha s!llpax 6~tpHoH-aHTH6apHOHHhiX 

nap Me30H8MH BhlCOKOfi SHeprHH 

B nocneaHHe f'Oilhi HHTeHCHBHO HayqanHCh npouecCbi KorepeHTHoro 

/10/ 
pO>KileHHSI "'aCTHU Ha Sill paX 0 H a6moaeHHe STHX npoUeCCOB B03MO;>KHO nHllib 

npl! JlOCTaTO"'HO BhJCOKOfi SHepf'l!l! HaneTaJOiliHX "'aC TI!U, nOCKOnbKY TOnbKO 

B STOM cnyqae pO;>KJleHHe CI!CTeMhl "'aCTHU C 6onbi~Ofi s<jl<jleKTI!BHOfi MaCCOH 

MO;>KeT npOI!CXOJli!Tb C ManbiM nepeaaHHbiM SlllPY I!I1ITynbCOMo 

ilo CI!X nop B OCHOBHOM H3y"'anHCb npOUeCCbl KOI'epeHTHOfi Jli!CCOUI!a

UHH "'aCTI!U C o6pa30BaHHeM Me30HOBo C pOCTOM SHepf'HI! HaneTaJOiliHX qac

THU OTKpbiBaJOTCSI HOBble KaHanhlo TaK, np11 SHepf'H ff B HeCKOnbKO JleCSITKOB 

fSB Ha"'I!HaeTCSI I!HTeHCI!BHOe pO)I<JleHHe Ha S!Jlpax t api!OH-aHT1!6apHOHHb!X 

/11/ " 
nap o PaccMoTpHM npoueccbJ KorepeHTHOH llHCC )UHaUHI! MeaoHoB Ha 6a-

p110H-aHT1!6api!OHHhie napbl, KOTOpb!e ITO KB8HTOBbiM "'HCnaM MOf'yT npOI!CXO

x/ 
lli!Tb Jll!<jlpaKUHOHHO, II ITOSTOMY HX ceqeHHe He y6bJBaeT C pOCTOM SHepf'HI! 0 

ilnSI npHMepa paCCMOTpHM cn~UyJOiliYJO peaKUH 10 

K + Z -. A0 + P + Z (3) 

saecb Z o6osHa"'aer Rllpo, 3roT npouecc Y*e Ha6n DaancSI Ha Slllpax aefire

/13/ 
pi!SI o Beni!"'I!Ha ce"'eHI!R np11 I!Mnynhce K-_MeacHOB 12,7 faBle oKaaa-

+2 
naCb paBHOfi 2_

1 
MK6Ho 

C poCTOM sHeprHI! HaneTaJOilii!X K--Me30HOB 1v O;>KHO ao611TbCR aHa"'H

TenhHoro yBenH"'eHI!SI Ce"'eHI!SI STOfi peaKUI!I! nyTeM noa6opa COOTBeTCTBYJO

IliiiX S!Jlepo 3TO BI!JlHO 1!3 npH6ni!;>KeHHOfi <jlopMynhi, Cni!CbiB8JOillefi 3aBHCHMOCTb 

nonHoro ceqeHHR or aTOMHoro HOMepa Rllpa A 11 H~mynbca K-_Me30HOB 

PK /14/ 

x/"' 
vTI! npoueCCbl MOf'yT npOIICXOilHTb TaK;>Ke 3.\ C"'eT Jli!CCOUHaUHII B Ky-

nOHOBC)50M none Slllpa, KOTopaSI o6naaaeT ceqeHHeM, He naaaJOiliHM c sHep

f'Hefi11 :U 0 
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a 
tot 

2 2 2 
2/Jf [ ro 2/J M - m ) 2 ] k o dM 2 • 

- A G (A I) exp - -:r A ( M 
2Pk 

(4) 

3necb m- Macca K -r1e3oHa; M- 9<jJ<jleKTHBHaR Macca CHCTeMbi A0 P; 

k 0 - HX OTHOCHTenbHlolll HMITyJlbC B C.U.M.; r o - BeJJH'!HHa IIOp51tlK8 CpenHe-

_!__ r 2 - 10 (r~B/c)-2 · G(M) ,h ro pan11yca HyKnoHa; 
3 0 ~ 1 - 't'YHKUHR 1 3aBucmuaR 

OT Lli1H8MHKH rrpoueccn LlHCCOUHBUHH. 

Ecn11 rrpH ysenH'I9HHH Pk oaHOBpeMeHHO yBenH'!IIB8Th A - P~ 1 To 113 

( 4) 51CH01 '!TO Ce'!eHH 3 6y neT paCTH KaK p t 
TaKHM o6pa30M 1 rrp11 9HeprHH K -Me3oHoB 50 f9B MO*HO Ha6monarh 

peaKUH~ (3) C C9'!9H!eM B HeCKOITbKO aeCRTKOB MK6H. 

CnenyeT 3aMeTHTh 1 '!TO "noronoK" nnR ce'!eHHR 9Toro npouecca 1 Ko-

TOpOI'O MO;>KHO tlOCTH'!h IIyTeM yBeiTH'!eHH51 9H9pi'HH H 8TOMHOI'O HOMepa Rll

x/ 
pa 1 H8XOLlHTC51 Ha ypCBHe 100 MK6H. 

AHanorH'IHbie pE aKUHH MO;>KHO Ha6n~naTh B rry'!Kax rr -Me30HOB. flpH

cyTCTBHe B o6cy*nae \1biX npoueccax runepoHOB naeT B03MO;>KHOCTh anR 

OCyiUeCTBITeHHR p51Ll8 10IT51pH38UHOHHbiX 9KCIIepHMeHTOB. 

PaccMoTpHM 1 Ht npHMep 1 cneny!OIUY~ peaKUH~ 

K + Z ... E + \ 0 (I ) + Z • (5) 

nn51 Ha'!ana 6yaeM C'IHT8Th 1 'ITO CITHH Rtlpa Z paBeH Hyn~1 H paCCMOT-

pHM Te cnyqaH, KOI'Lll 51tlp0 rronyqaeT HMITynbC 0Tll8'IH B HarrpasneHHH IIM

rrynhca HaneTa~mero K -Me3oHa. Torna 1 c TO'IKH 3peHHR cTpyKTYPbi aMrrnH

Ty tlb1 1 9TOT rrpOUeCC ::tKBHBaneHTeH peaKUllll ( 1 ) , ITOCKOIThKY B HeM Y'IBCTBy

~T nsa <jJepMHOHa 11 J!Me~TCR nsa He3aBHCHMbiX BeKropa. Ponh rronRpH30BaH-

x/ flpH LlOCTBTOt HO BbiCOKOll 3Hepi'HH B03MO/I<HO yBenH'IeHHe Ce'!eHHR 

3a C'IeT <jla3osoro o6beMa. 0nHaKo1 ecnH LlH<jJpaKUHOHHaR nHccouHaUHR ocy

Il.IeCTBnReTCR 'Iepe3 119X8HH3M1 aHaiTOI'H'IHblll MOLleiTH neKa/15/, TO 6onhWHe 

M rronasneHbi MHOJI<HTeneM G(M) - M - 4 /16/ 

6 



Hofi MHweHH HrpaeT 3JleCb aHTHrHrrepoH. BenH'IHHofi, cocrBeTCTByJOIUefi no-

n5!pH3aUHH MHWeHII 1 51Bn51eTC51 a -rrapaMeTp aCHMMeTpHH EieneiiTOHHOr'O pac

nana f'HIIepOHa ( CM. IIpHnmKeHHe) 1 KOTOpb!H MO:>KeT JlOCTIIr'aTb 6onbWHX 3Ha

'leHHH - Bnnorb no eJUIHHUbi ( I rHrrepoH). B TaKofi pea 'CUHH Mbi rrpH :>Kena-

HHH MmKeM "Bb!Kn!O'II!Tb" non51pH3aUH!O MHWeHI! 1 )ln51 'lef') JlOCTaTO'IHO npo-

BeCTH ycpeJlHeHHe no HanpaBneHH!O pa3neTa npOJlYKTOB p1cnana aHTHr'HnepoHa. 

TaKHM o6pa3oM, peaKUHH KorepeHTHoro pO:>KJleHH51 I'HnepoH-aHTHr'HIIe

poHHbiX nap II03Bonsr!OT npOBOJlHTb IIOn51pH3aUHOHHbJe 3KCI epHMeHTbl 6e3 

HCIIOnb30BaHH51 non51pH30BaHHOH MHWeHH. 

B qacTHOCTH, B npouecce (5) MO:>KHO orrpenenHTb 'I eTHOCTb E -rl!ne

poHa, HanpHMep, TaK, KaK aTo nenanocb B cnyqae peaKUJIH ( 1). AHanorH'IHq 

B peaKUHH 

K + z _, n- + = + z (6) 

Mbl MO:>KeM H3MepHTb '18THOCTb 0- -r'HIIepoHa. 

B 3aKnJO'IeHI!e aToro pa3nena 3aMeTHM, 'ITO rrocKonbKY rrpH nocTaTo'I

HO Bb!COKOH 3Hepr'HII Bblr'OJlHO HCnOnb30BaTb T51:>KenbJe 51Jl}: a, TO MO:>KHO CH51Tb 

BBeJleHHbie BbiWe orpaHH'IeHII51. TaK KaK rron51p1!3aUHOHHbiE atlJtlJeKTbi1 CB513aH-

,'10/ 
Hbie C HanH'II!eM y 51Jlpa CIIHHa, 6yJlyT CHnbHO IIO)laBneHhl 1 TO 51Jlp0 He 

o6513aTenbHO non:>KHO 6biTb 6eccrrHHOBhiM. KpoMe Toro, nn 5I T51:>KenhJX 51Jlep 

BCe C06biTH51 KOr'epeHTHOr'O pO:>KJleHH51 COCpeJlOTO'IeHbl B 0 6naCTH ManbJX 

3Ha'leHHH norrepe'IHOil. COCTaBn51JOIUeil. rrepenaHHOr'O I!Mnynb,:a. Ecn11 He Tpe-

6oBaTb1 'IT06hr 51Jlpo rronyqano I!Mrrynbc OTJla'll! B HanpasleHI!II HMnynbca 

na)la!OIUIIX 'laCTHU, TO B Bbipa:>KeHI!II Jln51 Bep051THOCTI! 1 YC}: e)lHeHHOM no 8311-

MYTanbHOMY yrny BbineTa 51Jlpa, n051B51TC51 Jl06aBO'IHhie 'lnE!Hhi1 KBanpaTI!'IHhie 

no nonepe'IHOH COCTaBn51IOIUefi rrepenaHHOr'O HMnynbca, 'lTC Jln51 TmKenhiX 

51Jlep cocraBn51eT n11wb non11 npoueHTa. 

CooTHoweHI!51, II03BOn51IOIUI!e orrpenenHTb '18THOCTII -= -r'HIIe-

pOHOB1 KOTOphle 6ynyT Bhllli!CaHhl HH:>Ke, nony'leHhl Jln51 Cn)'l85! KOnni!HeapHhlX 

7 



peaKUHH (5) u (6) Ha 5eccrruHOBOM Hnpe. OnHaKo BBuny CKa3aHHoro Bhirne 

HX MO:>KHO 11pHM9HSlTb nnH aHanH38 BC9H COBOKyiTHOCTH COOblTHH Ha nJOOOM 

III , 05o3Ha'leHH£ 

DanbHeHwee ~3no:>KeHue 5yneT secTHCb nnH peaKUHH (6), 4eTHOCTb 

E -rurrepoHa 5y•eM C'IUTaTb H3BecTHOH u rrono:>KHTenbHOH, 

Ha puc. 1 c' eMaTH'IeCKH U3o5pa:>KeH rrpouecc nHccouuauuu K -Me3oHa 

Ha rrapy c ux rrocnenyJOlllHMH pacrranaMu, 

PHC. 1 
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ilnSI HSI'nSIJlHOCTH B3S!Tbl KOHKpeTHbie MOJlbl paCU8'lOBo J1cnonb30B8Hbl 
-+ -+ -+ 

cneJlyiOIUHe 0603H8'1eHHSI! eJlHHH'IHbie BeKTOpbl k' •i1 ' j 1 YK83b!B8IOT Ha-

npaaneHHe HMUynbCOB COOTBeTCTBeHHO n- H B c.u.M. napbi 

HcHo, 'ITO ·~ = - j, . EllHHH'IHbie BeKTOpbl 7 n 

-+ 

H jf ( n, f 

= 2, 3 • • .) HanpaaneHbl BllOnb HMUynbCOB 6apHOHOB, B03HHKIUHX npH pac-

naae COOTBeTCTBYIOIUHX I'HUepOHOB1 B HX CHCTeMaX UOf OSlo 

4epe3 0 H cp o603H8'1HM nongpHbiH H 83HMyTan:,Hb!H yi'nbi BeKTOpa 
-+ -+ 

~i 1 B CHCTeMe KOOpllHHa.T C nonS!pHOH OCbiO BllOnb k • 
-+ 

BeKTOpbi W n H ~ f n,f =1, 2, ••• ) SIBnSIIOTCil BeKTOpaMH UOnS!pH-

38UHH n- -H 8 Q -I'HUepOHOB H COOTBeTCTBeHH01 I'Hllef'OHOB1 B03HHKIUHX OT 
x/ . 

HX pacnaaoa • Ba.eaeM o6oaHa'leHHSI anSI aeKTopoa, HopManbHhiX K nnocKoc-

TSIM1 o6pa30B8HHbiM cneayiOIUHMH BeKTOp8MH! 

-+ -+ 

-+ k X !i, 
n 

!k X ,r 1 
1 

-+ -+ 
-+ 'l k X ·if 
,; kf 

;+ -t 
'l X ,, e 

k 

-+ -+ 
-+ j X j 

j m n 
m n 
;+ -t 
1 X 1 

m n 

x/ 
EcnH {l HMeeT CUHH 3/2, TO KpOMe 0/1 HMEIOTCSI eme CUHH-TeH-

30pbi Bb!CIUHX paHI'OB; 0JlH8KO 3TO He Bbi30BeT nyT8Hf Ubi B 0603H8'1eHH.HX. 
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Mbi 6yAeM ITOJb30B8TbCR T8K)Ke cneAyJO!lli1MI1 KOM611H8UI15!MH: 

k + ·i 1 

p 

HcHo, 'ITO qp 

__, 
+'I 

c q X p 
__, 
n 

k - i1 
q __, __, 

k - i 1 

l.Jepe3 an , t n , Yn 11 a 'k, (3~, y~ o6o3H8'II1M napaMeTpbi pacnat:tOB 

f2- 11 2 ° 11 COOTBE TCTBeHHO f'I1IT8p0HOB, B03HHKW11X OT 11X pacnat:tOB, 

DocKOnhKY CIT IH f2- Hei13B8CTeH, paCCMOTpHM 'I 8Tbipe H8116onee HH-

TepeCHbiX cny'IaR p 1.:!: 
J = -- 11 n 2 

BbmaweM Bbip9)KeHI1e AnR MaTpH'IHbiX 9neMeHTOB 11 BepoRTHocrei'I 

npouecca (6) B 9TIX cny'IaRx, 

MaTpH'IHbie 9J eMeHTbi 38ITHIUeM B cpopMe, aHanori1'IHoii Toil, 'ITO 6bina 

/18; 
11CITOnb30B8H8 B AnR KOMnnaHapHOli peaKU1111 (2) 

1. jP = n 
1 ' 

2 

MaTp11'IHbii'I ~eMeHT 11MeeT B11A: 

M + = v + (a + b a_,;; ) u 
_}_ 
2 

3AeCb a 11 b - HeKIITOpb!e cpyHKUI111 8 

Phi, oni1CbiBaJOll!l1e 1-- 11 2 -qacri1Ubi, 

(7) 

V ll U - ABYXKOMfiOHe!ITHI,Je CITHHO-

~3 (7) nerKo rrony'IHTh BhlpaMeHHe AnH ce'!eHHR npouecca 

da "r 
+ 

dfl 16 1T 

10 



(8) 

3aecb ncnonb30BaHw o6oaHaqeHHm 

A 
2Re a* b (9a) 

lal 2 + lbl 2 

21m a*b 
B (96) 

lal 2 +lbl 2 

r lal 2 -lbl 2 

lal 2 +lb 1
2

' 

(9c) 

a r - nonHoe ceqeHHe peaKUHH (6) 

2. 

M 
...1. 

v+(ap +bq )au. 
a a a 

(10) 

2 

3aeCb ami BOnHOBOH cfJyHKUHH {l H cfJopMcfJaKTO)JOB HCIIOnb30B8Hbl Te )Ice 

IIyTaHHUble 

l13 ( 10) HeTpyaHO IIOnyqHTb Bblp8)KeHHe ami CE qeHHSI 0 KOTOpoe Mbl 
.... .... .... 

cpaay ycpeaHHM ITO P H q 0 cqHTBSI n cfJHKCHpOB8HHbL.1 

da a -+ -+ "").. -+ -+ -+ ...,. -+ 

-- = _T_ l 1 + ( w n) ( ~ n) - B ( w
1 

n + f n) ! . 
dO 16" 

1 1 
• 

( 11 ) 

11 



3. 

~CIIOnb3yg nng BOnHOBOll ~YHKURH 0 
1181 

~opManasM PapRTa-illBHHrepa , . 
38f!HWeM MaTpRqHbiH 9neM(3HT B tiRne: 

(12) 

nng BbiqHCneHHI BepOHTHOCTH BOCITOnb3yeMCH M8TpRUeil ITnOTHOCTH nng 

qaCTHU CO CIIHHOM 3,2, KOTOpyiO, BBHllY rronaBneHRH 6onbWRX M (eM, (4)); 

MO)KHO B3HTb B Hepe IHTRBRCTCKOll ~OpMe I 19,21 I 

p 3/2 = 
a(3 

_1_ 
4 

+ 

( 13) 

3necb w 
1 I 

W 1 1 J H W 1 ljk- cpenHRe 3HaqeHHH CIIRH-TeH30pOB, xa-

paKTepR3YIOWRe rrons:pR38UROHHOe C0CTOHHHe qaCTRUbi, nng HRX RCIIOnbSOBa-

1191 
Ha HOpMRpOBKa, IIpi'I fHT8H B 

YcpenHeHHoe no p-+ a q rrpa ~RKCRpoBaHHOM ; Bbipa)KeHHe nng ce'IeHRH 

da 

dO 

a ... ---
32rr(?+BD) 

! [2+ BD] +cJ ( ~-[AC +rE] + 
1 1 5 
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+ ( cJ ii) ( ~ n_,) _§_ [ 4 + 5 B D - AC - f' E ] - C:
1 

; _Q_ [A E - f' C ] 
1 1 5 5 

- i1 ;; [ 2D + B ] + ~ ( Z 
1 

x l 1 ) ~ [ A E - f' C ] + 

-> -> 

+w 1 af3 nanf36 '[2BD+l- ~1 n (28 +D)] -

-> -> 

-w 1 af3y nanf3ny 6[2D -~1 n (2+ AC +f'E)]-
( 14) 

-w f3 n nf3 ~ 6 [ AC + f' E ] + 
1a y a y 

3t:~eCb HCI"!OJib30B8Hhl o603H8'1eHH51 (9a)-(9c) 11 0 KpOMe TOI'0 0 

c 2 Re c* d 
( 15a) 

13 



D 

E 

.4. 

M 
.l.. 
2 

21m c* d 

I c I 2 :..l.il.:_ . 

I c 1
2
, I a 1

2 

'!i = 

3-
2-

-+-+ + v ( 3pa + b qa ) ( c + dan) a 

(15B) 

( 15c) 

u . ( 16) 

Bbi'IHCnHB ce qeHHe H ycpeaHHB ero no p H q IIpH !l>HKCHpOB8HHOM n • 
rrony'IHM 

da 'T I [ 2-BC] - ~ -+.; _!!_ E 
dO 32 TT ( 2- BC) 1 1 5 

- ( w -;,) ( e it) __£__ [ 4 - BC- 3E ] + w -+n L [ 4C - B ] -
1 1 5 1 5 

-+ -+ 

+w1 af3nanf. 6 [1-2BC+cf 1 n (2B-C-2BE)] + 

+w f3 n .; f3 12 BE + w f3 n Ef3 .., .; n.., 12 B D + 1 a a t 1a a yu 1y u 

14 



( 17) 

- (u f3 n n Q f ~ .; ~ na 12 D I . 
Ia y a ,_. yua Ju 

Bbipa:>KeHHH (8), (11), (14) u (17) Ami BepoHrHocrn rrpouecca (6) co-

Aep/K8T HeHa6moaaeMbie Ha OIIbiTe T8H30pb! 1 XapaKTepH3~ !Ollllle IIOJ15ipH38UH

OHHOe COCT051HHe 0 H § 0 
, HerpyAHO, OAH8K01 B~CIIOJJb30B8Bll!HCb Bblp8-

:>K8HH51MH AJ151 Bep051THOCTH pacrra·aa I'HIIepOHOB1 rrepei1TH K 38IIHCH Ce'leHH.Il 

peaKUHH (6), B KOTOpyJO 6yayT ~XOAHTb TOJlbKO B8J1H'IHH ,J, HerrocpeACTBeHHO 

H3M8p51eMbi8 B 3KCrrepHM8HTe - BeKTOpb! 'I 
n 

3TOMY BOIIpocy IIOCB51lli8HO IIpHJIQ);(eHHe, 

y • Pe3YJibT8Tbi 

H 

PaccMoTpHM rerrepb p.11a KoppenHunti Me:>KAY pa3JIH':HbiMH BeKTopaMn, 

H3Mep.118Mb!Mll B 3KCIIepnMeHTe, KOTOpbie 'IYBCTBHTeJibHb! K 'leTHOCTH 0--

I'HIIepOH8, 0 OCKOJlbKY a,ce 3TH BeKTOpb! CT8THCTH'IeCf!:H r e38BHCHMbi1 TO HH

cjJOpMaUH511 KOTOpy!O A810T KOppeJI51UHH Me:>KAY p83J1H'IHbiM 1 BeKTOp8MH1 T8K:>Ke 

He38BHCHM8, 0TCIOA8 51CH01 'ITO AJ1.11 6onee IIOJIHOI'O HCIICJ1b30B8Hll.l1 3KCIIepn-

MeHranbuoro Marepnana cneayer paccMoTpeTb KaK MO:>K 10 6onbllle Koepen.ll

unti, CITOC06Hb!X A8Tb AOIIOJ1HHT8JlbHYIO HH<jlOpMaUH!O 0 qe fHOCTH 0- -rnrrepoua, 

8biiTH!lleM Terrepb Bblpa:>KeHH511 H3 8H8J1H38 KOTOpb!X MO:>KHO IIOJiy'IHTb 

CBeAeHH.Il 0 'leT,HOCTH 0- , 8 K8:>KAOM Bb!pa:>KeHHH CJie, yeT C'IHT8 Tb 1 'ITO 

riO BCeM BeKTOpaM, KpOMe Tex, 'ITO Bb!ITHC8Hbl .11BH01 IIp• lll3Bet:teHO HHTerprr-

poBaHrre. 
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1. 

2. 

3, 

4. 

5. 

6. 

7. 

da aT -+ -+ d(·~n) = -2- [ e1 + £1(i2n) + g1 (•72n-+)2 + h1 (~n-+)3 

da a -+ -+ 
=--T [1+£ 2 (xn)] 

d( xn) 2!x! 

da a TT a -+ -+ 11a 2 -+ -+ 

-+ -+ = + [1 +13 4_2_ (•i23n) + h3 -4--('i23n ) 
d(i 23 n) 

da a "Y2a3 -+ -+ 17 Y2 a 3 -+ -+ 

-t -+ = T [1 + £3 ('i24n) + h 3 (•i24 n) 
d (•1 24n) 4 4 

da a 
[ 1 + f (yi:) ] = T 

d(yn} 2!y! 
4 

da -+ -+ da -+ -+ a -+ [ -+ -+ -- ( y ~ > 0 ) - -- ( y n < 0 ) = _____x. I y I e 5 + f 5 (i 2 n ) + 
d(t n) d(! n) 2 

2 . 2 

+ g (i n-+) 2 + h (i n-+ ) 3 ] 
5 2 5 2 

da • 
d(xn) (;·n .... •> o) 

_ da -+-+ 

d(xn) (yn < O) 
aT 

2 
I ;, [ e 

6 
+ £6 

1 xi 
(;n-+)] 

da - -+ da -+-+ a -+ Tra -+-+ Tra -+ -+3 
~ (y~·> 0)- . -+ -+ (yn<O) = ....:::.J: !YI [e7+£7..:.:.::Lfi2p)+h7-2(~p)] 
d(i n) d(i n) 2 4 4 

23 23 

da -+-+ da -+-+ a 
1 

.... 
1 

[ "Y a ,. -+ TTY a ,.. -+ 3] --(yn·:O)- (yn<O) =-I. y e +I ::.Lx::.J....f1 n)+h ~(1 j') 
-t -+ d(" -+) 2 7 7 4 2 4 7 4 2 d(1 n) 'I n 
24 24 

16 



8 d a r.i ~ '> 0 ) • -+-+ 2 

da --> __. 

d( y n") (i 2 n < 0 ) 

9. 

d(yn) 

~(xn_.> OJ 

d(ynJ 
da (xn~ OJ= 

d(/n) 

d a --> -+ da --> -+ 
10. --(i n•>O)- -- (i n<O) 

--> --> 2 3 d( -+ -->) 2 3 
d(yn) yn 

da -+ --> d --> --> 
--(i n>O)- _a_ (i n< 0) 
d(yii) 24 d(yn} 24 

aT 
e 

8 
+ f 

8 
(; n-+) ] 

2jyj 

~ 
2 

aT 

2 

aT 

2 

iX'i [ 111 e 9 + f 9 ( y n) ] 

TT{31al -+-+ 

-4jYi- [e//Jo (yn)] 

rrf3 1 '2a3 -+ --> 

[e
10

+ f
10

(yn)]. 
4 1· ; I 

8 3TH X Bb!p8)KeHH.IIX BBe.UeH_hl COKpallleHH.II, KOTO" )hie cne.uyeT TIOIIHM8Tb 

cJJGJW~<>IIliiM o6pa3oM: ne3.ue, r.ue BCTpe'laeTC.II neKTop x , BMecTo Hero 

CJIGJlYl~T 1IOJlCT8BiiTb O.!lliH 1i3 cne}lyJOlllliX BeKTOpOB: 

-+ 

a J 'I 3 ' Y 2 a 3 ·i 4 ' 
1T -! 

f32a34' 1 34 

1\IJllJJOrU'IHO BMeCTO y MO)KHO TIO.!lCT8BHTb n106oi H3 BeKTOpOB: 

II j2 
, , -;+ 

Y, a2 13 {3~ 

Ko~~ljl<jmuueHThi ek , fk 

, 
a 2 

1T .., 

4 123 

gk li hk k = 1 ••• ,10) H3Mep.II!OTC.II 

lltl :~KC11epi1MeHTe, 1i B 38BHCI1MOCTH OT CTI!fHa 1i 'leTH )OTH o- -runepoHa 

J.tOJill(ffJ,I Y.!lOBneTBOp.IITb COOTHOllleHH.IIM, npuBe.UeHIIbiM B Ta6nuuax J H Jl • 

ManocTb napaMeTpoB acuMMeTpuu pacna.ua HeKcTopbiX runepoHoB, 

y'laCTDYIOlllHX B peaKUHH, MO)KeT 38Tpy.UHHTb 3KCTiepH1AeHT8JibHOe onpe.uene

HI1e p.1Il:W KoscpcpHUHeHToB. B STOM cny'lae MO)KHO pac• :MoTpeTb yrnoBbJe 3a-

BI1C11MOCTH cpe.UHHX 3Ha'leHHH CK8JI.1IpHblX Tip01i3Bel:{eHl H COOTBeTCTBYJOlllliX 

/8/ 
BeKTOpOB 
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Ta6nnua 1 

J;: - i + 
]~ = 

d..-
-- 2. 2. . 

_b_ 
o(i l'l ~=-/ Q(.i. "'/ 

. 

-

_k= 
cXJ. -

J 3_ 
~=_j 
~.1 1+ . 

e 

l -- 3/z. = - h_ 
c( i. - 1. +-it. /3f. 

j_x) ·_b_-=-Jx) 
o<.t 

l :=- /,. := Ia- ~o;-1 
~ fii o/.1. -1 +~ tO 

~B e 
S" 1-:1.. J.. 

e =-~ 
5 C>( .L 

-

e 
;l 

ei-

C2s = ~6 = e.,. 
~- 39 ==-e 
i - t +2./t 10 

- i. - ' .9~<-=hK=O 

x/3 -
Ha~eHHH CDDTBerCTBY~WllX KD9¢¢nuneHTOB B cny~ae peaKUHH 

( 2) 6binn nonyqeHbi Enn ~HbKHM n PbiHAHHbiM/8/. 
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Ta6m!Ua II 

J,p -~+ :z.r =- ~r-
.n.-2 :.0.. ,, ... 

j__~ + 1. h )=--/, 
~.1 .1. 3 1 4f fi~+fhJ :/f 

1. (I 6- ) i. (1, i J ) 
2JJ 3 + 3 h, = C>(i . 1. +- 3 '1 

Mh--*-J=~ e(i i :1. +'1ft 
ej +f~i.=i 

~((s+!h~)=~i ~(fs+; h~-)=-Jt 
- § ~ 1~- ~ -~ 

2.. - -;;[i ........;; 2.. 
3<12·~ 2 .... ~J.. ~~ 2 

~ < _b~~x) 
2 ' ~:L' 2. 

-~ < hs ~--~ x) 
2'~i" 2 

hs __ toG~+ h.)=lu=-EH=-lc(k+/}h,_: 
t:l(1 - .3 + Lf. J. fa .1 lfi1. c( 1 ftt 1+ '1. (J 

e =-2 e8 
S' o(i 

e5=2§ 
~.1 

€s- = e6 -1 ~s· 
e6 = e 1 

es _ 25e!L- + 16 e~ 
·~ - 3(i+ lf!i) ~ 131 

x/ 
3Ha<JeHIHI COOTBeTCTByiOIUHX K08<jlcpHUHeHTOB B cny•rae peaKUHH 

( 2) 6binH rrony'!eHhi EnneHhKHM H PbiHJ:tHHhiM/8/. 
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HanpHMep, 

da (yn ... '> ... -+ da (ln ... < 0) 
-+ -+ 

0) < '12 X '\tn~ 0 -+ -+ < 'i2 X >;it< 0 -+ -+ d(,i2 n) dfi2n) 

( 18) 

..!!..:L 
-+ I ... -+ 

+a g (.7 ;)2 ~ ri ;J 3 jyj a e + __:_.;.___ (i n) + 
2 1 5 ·a 1 2 1 5 2 2 

az 

( 19) 
I 

VI • 3aKmo"'eHHe 

B JlBHHOH pa5oTe noKasaHo, 'ITO JlnSI onpeJleneHHSI "'eTHOCTH 0- cne

JlyeT H3M9pSITb 3aBHCHMOCTh "'HCna KOI'epeHTHbiX C05hiTHH pe8KUHH (6) OT 

yrna M9lKJlY napaMH B9KTOpOB, yK838HHb!X B COOTHOlli9HHSIX 1-10. OnpeJle.:. 

neHHbie T8KHM 05:l830M Ha 9KCITepHM9HTe K09cf>qlHUH9HTbl e k o fk , g k , 

h k_ cneJlyeT ITOJlCT 9.BHTh B BbipalKeHHSI, npHBeJleHHbie B Ta5nnuax I HnH II , 

B 38BHCHMOCTH o:· CITHHa 0- • CnHH o- H napaMeTpbl a 1 • f3 1 • y1 MO lK-

/2/ 
HO onpeJlenHTh B aToM lKe aKcnepnMeHTe, H3y"'aSI ero pacnaJlhi • Dapa-

MeTpbi pacnaJla Jl]YI'HX I'HITepOHOB H3B9CTHb/ 20/ • XoTSI mo5oe H3 COOTHo

lli9HHH 1-10 IT03BOnSieT onpeJlenHTh "'eTHOCTh 0 0 JlnSI 5onee ITOnHOI'O HC-

nonb30BaHHSI 9KanepHMeHTanhHoro MaTepnana lKenaTenhHO paccMoTpeTh Bee. 

BBHJly ManocTH c'3"19HHH peaKUHH (6) cyllleCTBeHHOH HBnSieTcSI B03MOlKHOCTh 

HCITOnh30B8HHSI npH aHanH3e BCeH COBOKYITHOCTH C05biTHHo 

20 



HaMH 6bin paCCMOTpeH cny'!aH TpexcTyrreH'!8TOI'O pacrraAa n -rHrre

poHa. DnH Tex co6b!THH, I'Ae n pacrraAaeTCH c HCITYCKBHHeM K -Me30HOB, 

t 
cneAyeT rip OCTO HCKnJO'!HTb BbipalKeHHSI1 COAeplK8IUHe '' 4 

Vl3y'!eHHe peaKUHH (6) IT03BOnHeT OITpeAenHTb TcnbKO OTHOCHTenbHYIO 

'!eTHocTb n H E 

l.JeTHOCTb E -rHrrepoHa MOlKHO HaHTH He3aBHCHMO, H3y'!aH peaKUHJO 

(5) • ilnH STOI'O cneAyeT BOCITOnb30B8TbCSI ITpHBeAeHHbiMH Bbillle COOTHOllle

HHHMH1 HCKnJO'!HB H3 HHX Te 1 KOTOpb!e OTHOC'HTCSI K CIIY'!BIO CITHHa 3/2 HnH 

coneplKaT BeKTOpbi ·i 4 HnH j3 

-> 
.HcHo, 'ITO ITpH STOM BeKTOpbl •i k H j k 6yAyT OTHOCHTbCSI ylKe K 

E - H A (I ) -rHrrepoHaM H rrpoAyKTaM HX pacrraA03. 

ABTOp rny60KO 6nai'OA8peH n.VI. naiTHAYCY, Bbi3!18BllleMy ero HHTepec 

K paCCMOTpeHHbiM Bb!llle rrpo6neMaM 1 38 IIOCTOHHHOe E HHM8HHe1 rrone3Hb!e 

o6cy)J<neHHSI H KpHTHKy, a TaKlKe P. CocHOBCKOMY 3a HHTepec K pa6oTe. 

l.J T06b! ITOl!Y'!HTb BbipalKeHHSI AnH ce'!eHHH peaKUIIH pOlKAeHHSI I'HITepoHa 

c rrocnenyJOIUHM ero pacrraAOM HYlKHO rrpoH3BeAeHHe BepoHTHOCTeii rrpoueccoB 

pOlKAeHHSI H paCIT8A8 ycpeAHHTb ITO TeH30p8M ITOnSipH38UHH. 

117/ 
BepOS!THOCTb pacrraAa I'HrrepoHa CO CITHHOM 1/2 HMeeT BHA 

w 1 -> -> (1-y1) (c:;1,f1) 
-> ,. 

_I. 
+y1 w 1 w 2 + ( w 2'1 2) + 

2 
-> -> -> -> 

{31 72 
-> 

+a ( w ~i + w2 ·i 2) ( w 1 X w2 ) 
1 1 2 

B cny'!ae crrHHa 3/2 
/21/ 

HMeeM : 

w 
_3_ 

1 +..ll y ~ w-> + _§_ (1-2y) (w-> ,y) (,;; ,y ) + 
5112 5 1 12 22 

2 

21 
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(
6->.-> ...... 

+ a 1 S w 1 ~1 2 + w 2 '1 2 ) 
_E._f3 .. -> -> 

5 1 '1 2 ( W 1 X W 2 ) -

- 8 w 1 af3y ·i 2a ·i 2{3 w 2Y + 8 {31 w wf3y i 2a ·i 2{3 c yoo w 28 ·i 2a 

B <flopMynax (n, 1) H (0,2) Hcrronh30BaHbi o6osHalJeHHH, rrpHHHThie J::tnH 

pacrrana 0 -f'Hrrepc Ha, 

OpH ycpenHeHHH BepoHTHOCTH rrpouecca rro TeHsopaM rronHpH3aUHH B03HH

KaiOT cnenyiOmHe BbipmKeHHH 
1 191• 

nnH f'HIIepOH8 CO CITHHOM 1 /2 

< w w ·> 8 
I a IC 

nnH CllHHa 3/2 

<w 1 ula'> ~-8 
9 1a 

<w w •> 
11 k a{3y 

[8 8{38 -1a J kY 
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8 
- --j-1- ( 8 k a 8 f3y + 8 k{3 8 ay + 8 kY 8 af3 ) ] • 

CHMBon l P 
l,},k 

03H8'188T CyMMHpOB8HHe no nepeCTtiHOBK8M HHAeK-

COB ·i, j, k. 

AHanorH'IHbrM o6paaoM H3 Bbrpa>KeHHSI AnSI BepoSITHOC1H HCKniO'IaiOTCSI 

w
2 

H w 3 , 

To >Ke caMoe cneAyeT npoAenaTb AnSI E ;;.. rHnepoHa, Hy>KHO TonbKO 

y'!eCTb, 'ITO napaMeTpbr acHMMeTpHH pacnaAa aHTHI'HnepoH<•B HMeiOT Apyroii 

3H8K no Cp8BH8HHIO C I'HnepOHOM, 8 KOH8'1Hb!X peay nbT8Tl.X1 OAH8K01 BCe 

napaMeTpw pacnaAOB BhlnHC8HW AnSI I'HnepOHOB, 
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