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O'AHH HS OCHOBHWC 

paa'AeJIOB. COBpeMeHHott WH8HKH aneMeHTapHwc qacT~. PeayJibTaTH axc

neplWeHTamuoro HCCJl6'AOBaHHH npouecCOB 3Tl4X B8aHMO'AettcTBHtt npH

Bena K cymeCTB6Hlllil( H3MeHeHHHM npe'ACTaBneHHtt O CBOttCTBax CHMMeT

pau. OHH 'AMl4 TaKllte .TonqoK rJiyC>OKOMY paaBHTHIO TeOpHll CJiaC>ux B3aH

MO'AettCTBHtt. 

MHOrHe aaueqaT6JlbHHe ycnex11 B 'AaHHOM HanpaBJieHHH ClUJ114 'AOCTHr

HYTH 6narO'AapH HayqeHHIO CBOttCTB.'AOJirOEHBymmc HettTpanbHHX K-ueao

BOB 14 ,npoueccoB HX B3aHMO'AeffCTBHH. O'AHaKO nonyqeHHHe peaymTaTH 

_He TOJlbKO He yMeHbmHJIH HeOClXO'AHMOCTH npoBe'AeHHH 'AMbHettmHX HCCJie-. 

'AOBaHHtt, HOH BLi'ABHHYJIH Taae PH'A HOBWC BOilpOCOB npH~HnHanbHOro 

'AJlH TeOpHH 

npHOC>peJIH Te H3 HHX, KOTopue O6yCJIOBJl6HH HBJieHH6M HecoxpaneHHH. KOM

ClHHHPOBaHHOtt qeTBOCTH B npoueccax paCna'Aa xt - M88OHOB. B PH'AY APY· 

rHX npoC>JieM, TaKllte IlP8ACTaBJIHIOmHX HeManHtt HHTepec, CTOHT HCCJie'AO

BaHHH TOqHOCTH BHilOJIHeHHH W8HOMeHOJIOraqeCKHX npaBHn OTC>opa H 

CBOMCTB ~OpMqJaKTOpOB, KOTOpue BKJIJOqaeT B ceOH COBpeMeHHaH YHHBep

caJihHaH (V-A)-TeopHH cJiaOux B3aHMO'AeMctBHM. 

Cq,opMyJrnpoBaHHH8 BHllle npoC>J18MH uoryT BO MHOrIDC OTHOllleHHHX 

HaffTH CBOe pemeHHe.B 14CCJl8'AOBaHHHX CBOMCTB paaJIHqHwc npouecCOB pac

Ila'Aa KOL -ueaOHOB, KOTOPHI.! IlOCBHmeHa pewepupyeuaH 'AHC.cepTauirn. 

B peayJibTaTe BHilOJIHeHHH uenoro UHKJia 8THX 14CCJI6'AOBaHHtt OKa

aanOCb BO8MOEHHM nonyqHTb BaEHHe HOBHe CB8A8HHH ,o CBOffCTBax npouec

COB cna6wc B3al!¥O'AeilcTBHtt' KOTOpHe OTCyTCTB0'13aJ11d 'AO HaqaJia(I966r.) 

HalllHX HCCJl8'AOBaHHtt, a TaKl!Ce HOBHe AaHHue, cymeCTB8HHO npeBOCXO'AB

lllH8 no CBOeil ToqaocTH nonyqeaaue paHee B APyrHX aKcnepoeHTax.Aac

cepTaUHH COCTOHT H3 BB8'AeHHH H ceua rnaB; OCHOBHHe peayJibTaTH KPaT

xo CJIGUlpOBaH!l B saxnmqeHHH~ 
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Bee wrepuaJIIi 1Bome~He B JU!CCep.l'aitHD,6!illH no:uyqeH!il B I965-69II'. 

HccJ1e~OBaHlilR CBoncTB pacn~OB 

Bee OCHOBe,.61IJIH B11Il0JIH8Hli aBTOPOM 

Kt - ueaoHo~, J1exall!l'le 

COBM6CTHO C 

COTPYAHHKaMH rpynn11 nponaH-4lpeoHOBOil nya11pbKOBOtt KaM8P11 EBponett

CKOro neHTpa R~epHLIX HCCJ18AOBaHHtt; B AlilCCepT~lil TaKXe qacT_Rl,IHO 

lilCil0Jlb30B8.H11 peayJ1i.TaT1I HOBOtt l,(6TOAlilKlil oClpaClOTKH TpeKOB SJ16KTPO

HOBB nya11pbKOB11X xauepax C Tlll!t6JIOtt lll:HAKOCTbll. 8TH peaynTaTH 611-

Jllil IlOJlyqeH11 aBTOpOM B SKCnepHM6HTax Ha M6TpOBOtt nponaHOBOR·nyaHpb

KOBOil Kal,(epe Ka6opaToplilH HA6PHHX npo6neu nplil B11nonneHHlil nporpa.ww 

lilCCJ18AOB8.HHil_ 7T N -BaaHMOA6ilCTBlilH COBM8CTHO · C COi'PYAHHKaMH rpyn

IIU tlJ1eHa-xoppecnoHA6HTa AH CCCP B.Il • .l{EeJ1enoBa. 06J1ytleHHe KaMep11 

OCYl!l6CTBJIHJl0Cb Ha CHHXpowaaoTpOHe ia6opaTOpHH B11COKHX sHeprHil 

OKHH. 
Bee uaTepHaJ111, BOfil6AfilH6 B AlilCCepi'ar(HD, onyClJllilKOBaHH B 

neplilO~HtlecKon neqaTlil H OTtleTaX naoopaTOpHH(I,J-7,II-I3,I6, 

I9-2I,26,27,30). 

0CHOBH116 peaynTaT11 61IJIH AOJIOlll:eHH Ha M6lll:AyHapOAH11X KOHW6P6H

r(Hfi}( B IlpHHCTOHe (I967r), rea.i;enb6epre (I967r), MocKB8 (I968r), 

Beue (I968r), leueBe (I969r). 

HHllte HaJlaraeTCH COAepxauHe AHCCepTar(HH. 

Bo BB6A6HHH AaH KpaTKHil oelaop rnaBHHX sTanoB B paaBHTlilH SKC

nep.lllleHTaJlbHHX H TeopeTHqeCKHX JilCCJieAOBaH!iltt npoueccoB CJ1a611X B3aH• 

J40AettcTBHtt. IlepetllilCJleH PHA KpynH!iX npo6J1eM aTott 0ClJ1aCTH waaHKH 

SJleMeHTapHHX tlaCTHr( lil yKaaaHli Te lil3 HHX, B peweHJilH KOTOpl:lX Hayqe

Hlile CBOiCTB nponeccoB pacnaAOB K~ - M630HOB lilrpaeT 00060 Balll:HyD 

POJlb, 

IlepBaH rJlaBa COA6J)JltlilT rJ1aBHH6 COOTHOW6Hlilll W6HOM6HOJIOrHtl6CKO

ro aHaJ1uaa nponeccoB pacnaAa K~ - ~eaoHoB, paaBHToro B paCloTax Klil 

By, HHralil ~pyrlilX aBTOpOB.B Heil KpaTKO nepetllilCJIHIJTCR OCHOBH1IeKJ1ac-
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CH MOA6Jleli, BHABHHYTHX AJlfi o6~HCH6HlilH Sq>ql6KTa HapymeHJilll KOMClHHlil

poBaHHOi tl6THOCTH B pacnaAax 3THX 14630HOB • .l!aliTCfi C_lltaToe H3JIOllt6-

Hlil6 IlOJIOllt6HHil H BliBOAOB TeOplillil, H606XOAlilM11X AJlfi aHaHHaa H lilHTep

npeTar(HH noJ1yJ1enTOHHHX lil H6JiellTOHH11X paCilaAOB K0L - 14630HOB, JilCCJle

AOBaBWlilXCfi B·AHCC6PTar(Hlil, 

BTopan rnaBa coAeplltHT onHcaHHe Ra.Hana, wop1rnpyll!Ilero ny1ioK 

K~ - ueaoHOB, lil OCHOBH116 napaueTp11 aToro nytlKa. 06ll!l'lil BHA KaHaJla 

noxaaaH ua pac~I. IlytlOK xapaKTepaayeTCH BliCOKOil CT~neHbll KOJIJIHMa-

r(HH. B M6CTe npoxol[AeHHH tlepea BaKyyuHHil KaHaJI BHYTPH ny-

aupDKOBOil KaM6pli ero nonepetlHHtt paauep COC_TaBHJI p 2 CM. npH yrJIO

BOtt paCXC)AIU40CTlil ;;:-. (±I0-3) PaAHaHa. 8TO npaKTHtleCKH llCKJIDtlHJIO 

B03MOlll:HOCTb pereHepar(HJil K~ - K~ BHYTPH pa60tlero B6Ill6CTBa K8Jl8-

Pli lil i MaTepaane CT6HOK BaKyyuHoro KaHMa, BHYTP6HHHH AHaMeTp KO

Toporo 611J1 paBeH 4 CM. HcCJl8AOBaHH6 xapaKTepHCTlilK pacnpeA6J16HHfi 

npoTOHOB OTAatl.11 OT corryTCTBYDl!lero K~ no!roKy aettrpoHHOro woaa 

noxaaano, tl!?O np.llll8Cb pereHepHpOBaHHHX K~ - M630HOB_Otl6Hb MaJla 

Hen MOlll:HO IIOJIHOCTbll rrpeHeOpetlb. 

Ha pnc.2 rroxaaaH lilllflYJlbCHutt cneKTP cp (P) pacnaAaDilllilXCH B 
K 

KaMepe K~~M630HOB, paccqnTaHHli~ C IlOKOl!lbll cner(HaJlbHO paapa60!raH-

HOrO HaMH Bap1mHTa nporpaMMH 11 '1: &RI N]) 11 ~Jiff BoccraHOBJ16HHH KH

HeMaTHKlil pacnaAa K~ - rr+rr-rr0<1>. CpeAHHtt HMnync BHBeAeHHoro nytl• 

Ka K~ - M630HOB Cl!iJI paBeH <=< 900 MaB/C i aTO YAOBJl6TBOPHJIO Tpe6oBa

H.llll 3q>ql6KTHBHOtt perHCTpar(HH { -KBaHTOB B paeloqeu ·B81!l6CTBe KaMepu 

( ( F?, B't- ) OAHOBpeK6HHO C HX HaA6lltHW npocrpaHCTB6HH!iM pa3'A6Jl6HH-

6K. 3HaHJile _. cneKTpa c~ ( p) o6ecnetlHJIO B03KOltHOCTb MOA6JIHpOBaH.IIH 

M6TOAOM ~OHTe-Kapno Bcex yCJIOBlltt SKcnepaueHTa, a Taae ytleTa WOHa 

OT pacnaAOB K0 - 3rr0 c tl6TliPbMfi KOHBepTHPOBaBmHJ.IH B pa60tl6K 06:&-L . 
eMe woTOHaMH. 
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ENJI pacc~mTaH cneKTP mmyJII,COB Cl;, (P) K~-M8BOHOB, pollt;ztaIOllUDC

CH Ha MHW8HH (pHc.2), KOTOpb!il cpaBHHBaJICH C npe;ztCKaaaHHHWl paaJlHt!

llblX ~MnHpHt!8CKHX qiop1.1yJ1 H T8pMO;ztHHa!.!Ht!8CKOil MO;zt8J1R. Ilony1.1emi1,1e pe

ayJlLTaThl. HaWJlH BalltHOe npHM8H8HH8 npH OnHCaHHH npOU8CCS 06paBOBaHHH 

K-M830HOB npOTOHaMH ua CJlOJICHNX H,1!paX, H 6b!J1H yt1TeHN B pact!eTe npo

qlHJlH 1,1arHHTHoro qi0Kyc11py101llero ycTpottcTBa ( tlORN ) B uettTp1rnaou 

aKcnepHM8HTe I967-I968rr B UEPH'e, a Ta.lO!te B npoeKTe no;zto6aoro BKC

nepHMeHTa Ha YCKOPHT8Jl8 11~Ba(2 ). 

TpeTLH rnaBa nOCBH!IieHa on11caua10 KOMnJleKca BKCnepHM8HTaJ1LHNX 

HCCJle;ztOBaHHtt, U8J1Llll KOTO.pb!X HMHJlOCL onpe;zteJleHHe LIO;ztyJlH aL!IlJlHTY'Ali 

n = A ( K~ ..:.... nono) = I \ ei 'Pee 
'loo. A (K~- _ Hollo) ~oo . 

BeJlHt!HHa l 1oo I BXO;z(HT . B t!HCJlO OCHOBHHX napa1.rnTpOB 4!8HOM8HOJ10rH1.1ec

KOro aHaJlHSa H HHTepnpeTaUHH peayJlLTaTOB aKcnepHMeHTOB no HCCJle;zto

BaHHIO CP-HeHHBapHaHTHbIX npoueccon pacna,D;a K0-M830HOB. 
L 

OCHOB~aa ~ea OIIHCHBaeMoro a;zteCL OIIb!Ta COCTOHJla B TOM, t!T06H, 

nponycTHB nyt!OK K~- M8BOHOB qepea BaKyyMHblil KaHaJl BHYTPH 60JlLWOil 

nyablpLKOBOM Ka!.!epbl, aanonueuuon THJIC8Jlb!J.! qipeOHOM,perHCTPHPOBaTb CJ1Y

qa14 _pacna;zta K~ - 1,1eaoaon no cxe1,1ru,: K~ - 2n°·H K~ - 3rr0 • Henocpe:zt

CTBeHHO Ha onb!Te HaMH 6una HSMepeua B8JlHt!HHa OTHOWeHHH nepo_HTHOCTe}; 

pacna;ztOB r(KO~ .- 2H0)/ r( I(: 3IlO), KOTOpaH ;ztanee 6b!Jla HCIIOJlLBOBa

Ha :ztna Bblt111cneHHH I '1
00 

\ •• 

rnanaaa Tpy;ztHOCTL 3KcnepHM8HTH CBaaaua C ueo6xO;ztHMOCTLIO Bbl;zte

. neHHH 01.1eHL cna6oro aqiqieKTa pacna;zta K~ - 211° - 4.f cpe;ztH 60J1Lmo

ro KOJlHt!eCTBa pacna;ztOB K~ - 3rr° C t!8TblpLMH KOHBepTHPOBaBWHMH B pa-

6ot1eM o6~eMe nyablpLKOBOll Kauepbl qlOTOHaMH. 

~JlH npeo;ztOJ18HHH STOW Tpy;ztHOCTH 6b!J10 BblnOJlHeHO BC8CTOPOHHee 

HCCJie;ztoBaHHe CBoilcTB (Jloua K~ - 3J1° _;_ 4 f, · a TaKllte onpe;zteJieua aqi

qieKTHBHOCTL Bbl;zt8Jl8HHH cnyqaeB pacna;zta K0 - 2n°. 
L 
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PaccuorpHM no.zipo6Hee co.ztePJKaHHe ill rnaBu. B Haqane ee coo6-

~amrca OCHOBHlle napaueTpN nysup:&KOBOU Kauepu. 06~eM Ka.Mepu COCTaB

JIHeT 1200 JIHTpoB, sanoJIHeHHe - Cf;B~ • Kauepa ycraHOBJieHa B saso

pe SJieKTPOMarHHTa C HanpaEeHHOCTJ,ID MarHHTHOro nOJIH Bee Me.ziaaHHO~ 

nJIOCKOCTH 27000 raycc. Eon:&mon pasuepmuepu no cpaBHeHHID c 

pa.ztHaUHOHHOU .llJIHHOU wpeoHa (.llHB.MeTp-KaMepN paBeH 110 CM, rny6HHa 

ee 100 CM; pa.ziHaUHOHHaH .llJIHHa wpeoHa Xo = 11,4 CM) o6ecneqHJI p~

rHCTpaUHll 1-KBaHTOB C 84)11/eKTHBHOCT:&ID, 6JIH8KOU K 90%. BOSMOEHOCTJ, 

Ha6nm.zieHHH C06llTHU H 06Mepa CJie.ztOB qaCTHU B 06JiaCTH KB.Mepu, saTe

H8HHOM BaKYYMHOU Tpy6on, o6ecneqnBMaC:& TeM, qTo_K pacmnpnTemHoU 

MeMOpaHe 6llJIO npHKpeMeHO .llJll!HHOe MOCKOe sepKaJIO. Bcero no-
• JiyqeHO 800 000 WOTOrpawnU; HS HHX 400 000 npoaHaJIH3HpOBaHH C USJibll 

nOHCKa •11 N r II - co6NTHii ( rJ = 2 -t 6). IlpaBMa OT60pa crporo 

KJiaccnqmunpoBam,1 Kom1qecTBeHHO, uo Heo6xo.zinM·o .zina uo.ziennpoBaHHH 

SKCnepHMeHTa MeTO.llOM MOHTe-KaPRO Ha Bcex CTa.ztHHX ero BllllOJIHeHHH. 

B pesyJI:&TaTe duno orodpaHO 17200 COOllTllii, HS qHcJia KOTOphlX 3100 

OTHOCHJIHCJ, K KaTeropHH "4 { -KaH.ztH.ztaTOB 11
• 

06Mep OT06paHHllX cnyqaeB pacna.zia K~ - M880HOB npOHSBO.llHJICH 

B MOCKOCTH, CO.ztepll(a~en npoeRUHll CHHMKa B MaCmTa6e 1/1.7 (yueH:&

meHHe); TOqHOCT:& OTcqera B STOii MOCKOCTH COCTaBJIHJia O,l MM. Pe

syJI:&TaTll HSMepeHHii o6pa6aTNBaJIHCJ, c nouo~:&ID nporPru4MN reoueTpHqec

KOii peKOHCTPYKi.tHH co6man II DRIIT n(3), nosBonam~e.tt onpe.ziennT:& IfM.,. 

nyJU,Cll (P), rny6HHHN8 ( ). ) H asHMyTaJI:&Hlle yrnu ( 'f ) (-RBaHTOB. 

B pesyJI:&TaTe T~aTeJI:&HllX HCCJie.ztOBaHHii, BNnOJIHeHHllX HesaBHCHMN

MH l,!eTO.llaMH, 6NJIO ycTaHOMeHO, llTO HSMepeHHH BeJIHqHH P , A , ~ He 

co.ziepEaT. _cymecTBeHHl,IX CHCTeMaTffqeCKHX OIIIH60K, a HX norpemHOCTH pac

cqHTNBaIOTCH KOppeKTHO. B Ta6naue I npe.zicTaBJieHa CBO.ztKa·, xapaKTepH

sym~aa roqHOCTH onpe.zieneHHH KOOP.ztHHaT roqeK KOHBepcHtt f-RBaHTOB, 

HX rny6HHHNX H asHMyTM:&HllX yrJIOB H SHepran • 
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Ta6Jifil!_a I 

IlapaueTp 

X HY - K00PAHHaTH Toqex K0HBepcHH 

~ - K00PAHHaTH T0qeK K0HBepcHH 

rJiy6HHHHlit yroJI 

AaH!.!yTaJI»HHlit yroJI 

8HeprHH ra1111a-naHTa (no KpHBHaHe TpeKOB 
e+e- - napu) 

8aeprHH ra1111a-KBaHTOB (no noJIHOlit AJIHHe 
Tp8K0B JIHBHH) 

- n - (COBM6CTH08 HCnOJI»-
80BaHH8 o60HX M6TOAOB) • 

ITorpemH0C!U, 

.! 0,2 IOI 

.! 2,0 w 

240/(Ei48B)0•8rp~ycoB 

Il5/(Ei48B)o,arp~ycoB 

.! 24% 

.! 20% 

;!; 16% 

8TH peaynTaTH 6hL7IH HCnOJI»aoBaHH npH MOA6JIHPOBaH~H 8KCnepHM8HTa 

M8TOAOM MOHTe-KapJIO, HCCJI8AOBaHHH CBOlitCTB WOHa, a TafCllCe npH pac

'18T8 awweKTHBHOCTH l3HAeJieHHH c.nyqaeB K~ - 2n° - pacnaAOB c nowo- . 

~»D npHM8HHBmelitCH CHCT6MH nporpalOI o6pa60TKH •. 

RawepeHHH 8HeprHlit ( - K~aHTOB ABYIIH HeaaBHCHIIHMH M8TOAaMH 

(a) no KPHBH8He rpeKOB ne+, e-" - KOHB8PCHOHH011 napu H (6) no nox

HOtt AJIHHe TP8KOB JIHBHH corxacyDTCH MeJQy co6olit. Ha PHC.3 npeACTaB

JieHO pacnpeAeJieHHe neimqHH "/-/ = (E - E )/( 6': + rs: )1/ 2, r.ite E 
' a. (; 0 

H f5' - 8Ha'l8HH8 8HeprHH H norpemHOCTH B Heit ,ltJIH KBltAOro H3 M8TOAOB; 

cn11omHott KPHBolit.llOKaaaHa OlltHAaewaa (pacqernaa) wop11a aroro pacnpe

ABllBHHH. 

IlpH onpeA8ll8HHH 8HeprHtt f -KBaHTOB ( E, ) no H8148P8HHHM pa

AHYC0B KPHBH3H 110+,e-"- TP8KOB KOHB8pCHOHHOlit napu H Y'l8T8 norep» 

Ha TOPM08H08 H3JIY'l8HH8 8l18KTpOHOB (noaHTpOHOB) 6HJia HCilOll»30BaHa 

HOBaH M8TO,ltHKa, paapa6oTaHHaH B la6oparopHH H,lt8pHHX npo6Jl81( OltIBR 

H H3JIOXeHHaa B Hamruc pa6orax<4- 7>. 
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ll0JIHOJ.t ;ltJIHHe TpeK0B JilfBWI; b - norpemoocTR B8Jlll
trall E. • 
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YqeT pa~anHOHHUX IlOTSPL (4-7)·rrpHB8Jl K cy~eCTBSHHOMY ynyqme-
. -

HHD TOqHOCTH onpeAeJieHHH BSJIHqHH Er' B AaHHOM 8KCnepHM8H~e no 

cpaBH8HHD C TO!lHOCTbD, nonyqallll!eitCH AJIH nporpaMMH, KOTopaa nepBO

HaqaJibHO OCHOBHBaJiaCb Ha M8TOA8 Eapa-MHTTHepa yqeTa 8THX noTepb. 

KHHeMaTHqeCKHit aHaHHa COCTOHJI B TOM, qTO AJIH KaJICAOro 114 f 11-co6H

THH M6TOAOM 'Y-~ocym.ecTBJIHJiaCb nOArOHKa (WHT) HaMepeHHHX BeHHqHH 

p , A , 'J AJIH ( - KBaHTOB K l'HnOT68e XO - 2Ilo --4 D ; Mac

ca M (X0 ) HBJIHJiaCb CB060AHOit nepeMeHHOit; HMITYJlbC P(I°) no HanpaB

JI8HHD cqHTaJICH COBnaAaD~HM C ·ocbD nyqxa K~ ~M880HOB. B peayJibTaTe 

WHTa 6HJI noJiyqeH cneKTP a~eKTHBHWC Mace M(X) (pHc.4) AJIH Tex 

. 
114 tf 11 

- COOHTHit, KOTOPH8 npomJIH TaKXe PH.ll Cil8nHaJibH!lX KpHTepueB 

OT6opa, npeAHaaHaqeHHHX 'AJIH YM8Hblll8HHH WOHa 6ea cy~eCTB8HHOit no

TepH a~eKTa. 

Ha Tpex B08MOl!HHX cnoco6oB o6~8AHH8HHH qeTHpex ,t:.KBaHTOB B 

ABa n°-Me80Ha B KaJICAOM C06HTHH YA8PEHBaJiaCb JIHlllb Ta KOM6HHanHH, 

KOTOpOit COOTB8TCTBY8T HaH6om,maH.BepOHTHOCTb P (~) B WHTe. HccJie

AOBaHHH C06HTHit THila Kt - 2rr0 --4f M8TOAOM MOHTe-KapJio noxaaa

JIH, qTO B 96% CJiyqaeB pacnaAa K~ - 2rr0 B8JIHqHHa BepoHTHOCTH P('.lt..2) 

AJIH npaBHJlbHOrO M8TOAa 06~8'AHH8HHH r -KBaHTOB ~Hille ee. 8HaqeHHH BO 

BC8X JIOl!HIDC KOM6HHaUHHX. Tpe6oBaJIOCbt qT~6H aTa B8POHTHOCTb YA0B

JI8TBOpHJia ycJIOBHD P(l.2);;:i:.IO%, H qTo6H HMnyJibC P(X0) nocJie WHTa Ha

XOAHJICH B npeAeJiax (0,4+2,0) raB/C. Bal!HHM AOilOJIHHT8JlbHHM cnoco6oM 

yM8Hblll6HHH WOHa 6HJIO TaKXe npHMeHeHHe KpHTepHH OT6opa no yrny M8l!

AY 'ABYMH raMMa-KBaHTaMH. B peayJibTaTe 6HJIO OT06paHO 30 C06HTHit,aHa

qeHHH a~eKTHBHHX Mace KOTOPWC IlOCJie WHTa HaxOAHHHCb B HHT8PBaJI8 

(468 + 548) Ma~ •• IlpeAeJIH aToro HHTepBana HeCKOJibKO aecHMMeTpHq~ 

HH OTHOCHT8JU,HO aaaqeHHH M (K0), IlOCKOJll>KY OTHOmeHHe a~eKT/WOH 

6JiaronpHHTHee B o6JiaCTH 6onee BHCOKHX aaaqeHHit MaCCH. 
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308 31,8 383 1,28 
~ - Pacnpe,1eJielill:e no aqiipeirr11llHOlt imcce (r11cTorpawa) -qe-

T!ipex 'o -KllaHTo:s, y,10llJieuoPfll)lltllX r11n0Teae pacnaM. 
X0

_,; ;;zn<___,, 4 'f II npome;IUIIIIX l3Ce Kpl!T8pllll OT6Opa; 

COJIOmHOlt KpilllOlt OOKa3aHO pi.cnpe,1eJie11Re no 8\MieHTDHOA 

uacce, OOJIY'l8BB0e :S peayJII>TaTe np11116B9HIIH :ecelt CIICTBll!i 

o6pa60THII IC reHep11po:eaHHHK ueTO;IIOll MOHTe-KapJIO qiOHO:BliK 
cJiy'laHU I<~_., 3 n" c 'leT!ip:r.llR ":s:onepupo:ea:amzo" . r- naHTauH. 
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KpHBaH Ha pHc.4 OllHCHBaeT WOH, noJiyqeHHHtt B peaym,TaTe npH

MeHeHHH Hamett CHCTeMH o6pa60TKH K noJiyqeHHID.l MeT0,1lOM MOHTe-KapJIO 

~3500 cnyqanM pacna,lla K~ . .:.... 311'0 - 4 'f'. B 06nacT11 M(K0) HueeTCH 

nHK, o6aaaHHHtt cy~eCTBoBaHHD npouecca pacna,lla K~ --2n°. 

CpaBHeHHe axcnep:iweHTaHDHoro H pacqeTHoro pacnpe.11eneHHtt Ha 

pHc.4 noxaaano, qTO H8 30 C06HTHtt B HHTepBaJie Mace (468~548)MaB, 

15.±,6 co6HTHtt o6aaaHH npoueccy pacna,lla K~ - 2n°. 

BlpweKTHBHOCTD .1teTeKTHpoBaHHH H ycnemHOro H8MepeHHH CJiyqaeB 

pacna,lla K~ - 2IIO :-- 4 f paBHa 0,38 ± 0,08; BepOHTHOCTD TOrO,'lTO 

C06HTHe "K~ - 2rr0 - 41'{n, H8MepeHHOe H o6pa6oTaHHOe no BCeM npo

rpaMMaM, npHMeHHeMW4 B HaCTOH~eu 8KcnepHMeHTe, 6y.11eT HMeTD Macey 

nocne WHTa B npe.11e;nax (468~548) MaB H 6yAeT YAOBJieTBOpHTD BCeM 

BHmenpHBe,1leHHHM KpHTepHHM, paBHa 0,72±0,03. 0TCID,1la CJie.11yex, qTo OT-, 

HOmeHHe BepOHTHOCTett pacnaAOB r(K~ - 2rr0) I r (K~ - 3II0) npH IlOJI• 

HOM KOJIHtieCTBe aaperHCTplipOBaHHWC II N f n -C06HTHtt 17 200 paBHO 

R = r CK.oL .- 2Ilo) = (3 2 ± r 5) ro-3. 
f ( K0

1. - 3Ilo) . ' . ' 

,llonoJIHHTeJIDHO K OilHCallHOMy BHllle ciioco6y KHHeuaTHtieCKoro aHa

JlH8a "4 'f 11 -co6HTHtt H BH,1leJieHHH peaKUHit Kr - 2IIO HaMH 61,111 npH

MeHeH TaKxe ,1lpyron MeTOA(8). OH OCHOBHBaeTCH Ha BBe.1teHHH WYHKUHH 

npaBAOll0,1l06HH 'cl, ( cl..) .111IH orutcaHHH Boero Ha6opa n N f'11- C06HTHtt' 

aaperHCTpHpoBaHH!lX B axcnep1t1MeHTe; ~ KatieCTBe napa1,1eTpa d.. , onpe

.11e11aeuoro npH HWCOXAeHHH uaxc11uy11a ~ ( d... ) , ucnoJIDayeTCH BeJIHtIHHa 

OTHOfileHHH . O f(j{OL. ;- 2Il
0
~ . O • Pesy1IDTaT 8TOrO BTOPQPO. Me-

f(K 1. - 2Il )-t-I'(K L -3Il ) 
TOAa .11aeT aHaqeHHe d.. = (3,3±2,2) ro-3 B cornaCHH c npeAH-

JIY~HM CilQC06ou aHaJIH8a. 

B xaqecTBe OKOHtiaTeJIDHOrO peayJIDTaTa HaMH BN6paHa BeJIH'IHHa 

R = (3,2±I,5)I0-3 KaK 6onee TOtIHaa. BocnonDsoBaBmHcD BeJIHtIHHawH, 

npHBe,1leHHHMH B Ta6JIHuax CBOttCTB aJieMeHTapllliX qaCTHU(9), 
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r(K~ - 3II
0

) =0 275+0 OII· '7:(K0 ) =5 4+0 2)I0-8cex· 
0 ) ' -' ' L '-' t r(KL -"Bee aapax. 11 

. 

. 0 ..Ia, 

r(K L --2u-) =0,3I3±Q,006; er (K0 )=(8,62±Q,06)IO-IIceK, 
r(K~ -"Bee 110.11U") ~ 
HWCOAHM I 1

00 
I~= (3,5±1,7)10-6, r.11e.UHTHpye1,1aa oura6xa yqHTHBaeT 

CTaTHCTHqecKym omH6Ky H norpernHOCTH B BeJIHtIHHWC HCilOJI1>30B8JlHWC 

nonpaBOtIH!lX K03WWHUHeHTOB. COOTBeTCTBy~ee 8HatieHHe uo.11y11a eCTD 

\ 
n I + o.41 -3 
~o• = (I,87 - o.S?- ) IO • 

, IlpHHHMaH BO BHHMaHHe H8MepeHHUe B .11pyrmc 8KCnepHMeHTax Be-

JIH'IHHU 11+-\ = (I,90±0,05)10~, t_=(39,8;t6,0)0, Ree.:(I,42±0,17)1~ 

'P
00 

= (17:t,3l)O I a TaKl!e. COOTHOfileHHH 7 = €.+t/ H 1.,,,"" E-R-E / 1 • Me-
• ➔-

T0.11011 "f ~ HaMH 6HJIH onpe.11e11eHu BeJIHtIHHH 11 •• I , KOTopue paBHH: 

(a) l1c•I ~ (I,4~6:~? ro-3• ec1IH ~HBJIHeTCH CB060,1lHOtt nepeMeHHOtt, 

(6) '7ool = (2.,0±C),7)10-3, eCJIH WHKCHpOll~~D1=(43±I)0 B COOTBeTCT

BHH c ycJIOBHeM yHHTapHOCTH H npH yqeTel!Jr>-cocTOHHHU. 

AHaJIOrHtIHl,ltt aHanHa, yqHTHBa~Htt nocJie,1lHHtt peayJIDTaT rpynilH 

Py66Ha(IO) JIJIH waau <B--= (45,5±7,1)0, AaH l i~l=(I,7+!0~7) 10-3 

H I ioo \ = (2 ,0±0, 7) ro-3• Be1IH'Il11Ha '7100 I, H811epeHHaH B Hame11 8KCne

p:iweHTe, HaXOJIHTCH B .corJiaCHH c npHBeAeHHilllH BHme aHa<IeHHHMH \ '{.0J; 
BCe B11ecTe OHR B npeAeJiruc norpemHOCTett H811epeHHtt COBilaAam C Be

JIHtIHHOtt I 1_+ _ l . PeayJiuaTH AaHHoro aKcnepHMeHTa B rue npe.11BapH-

Te1IbHOtt woPMe coo6ntaJIHCD B pa6oTruc<11-I3). · · 

B nocJie,1lHett qacTH Ill rJiaBH .JtaH KpaTKHff odsop pesyJinaTOB 3KCne

PHMeHTOB Apyrruc aBTOpOB, 'KOTOpNe HCCJle,1lOBanH CBOttCTBa npoueccoB 

Pacna,lla KO - 2ITQ{ a TalOlte TOtIHOCTb BW01IHeHHH C, CP(T)·- HHBa-
.L . 

pHaHTHOCTett B HHNX nponeccax. 

Co.11epxaHHe ill rJiaBN Il03B01IH8T C,1l8JlaTD CJI8AY~He BHB0,1lH: 
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I. Peaym.TaT Hamero sxcnepHYeHTa CBH,JteTeJILCTByeT, qTo UO,llyJIH 

aunJiHTY.ll ~ .. - H 1.o uoryT ClbiTL paBHl:I, a npaBMO OT6opa no H80TO

IIHqecKO!.IY cnHHY 1611= I/2 uo:eT He HapymaTLCH B npouecce pacna

,1ta K0L ~ 2n°. 3TO BOCCTaHaBJIHBaeT MO,lleJIL CBepxcJiaCloro B8aHM0,1telt

CTBHH. BoJILtpBHC!raltna, ,llOIIyCKa.Dl!lYD nepexo,1tH c \.c.SI =2 (THna K0_i0} 

KaK B08MOEH08 o6~HCHeHH8 napymeHHH CP-HHBapaaHTHOCTH B pacna,llax 

If~ - ueaoHOB. 

2~ BunOJIH8HHR~ HaMH aHRJIH3 M8TOAOM )(:- TaKxe noKa3hlBaeT, qTO 

Bee uaBeCTHHe aHaqeHHll BeJrnqHH 11 .. -i, 1+- , 4'00 , Re€ H onpe,1te

Jille1.iall yc~OBH8ll yHHTapHOCTH C\)e corJiacylOTCll C npe,1tCKa8aHH8!1 M0-

,lt8 JIH BOJILtpeHCTl/-ilHa O paBeHCTB8 MO,JtyJielt a!IIIJIHTY.ll 11+-H ~00. 

3. IloJiyqeHHl:le B ,1tpyrruc HauepeHHllX anaqeHHll apryueHTOB aunJIH

TY.ll 1 corJiacyDTCH C npe,1tCKaaaHH8M' CJI8'AYllllllHM HS ycJIOBHll yHH.TapHO

CTH npM yqeTe 12n) - COCTOllHHlt. 

4~ Ilpa CYJ!l8CTBYJll!l8M ypOBHe TOqHOCTH HauepeHalt Pll.ll ,1tpyrruc 

MO,lteJielt HapyllleHHll CP-qeTHOCTH Ta!Clle He MOEeT ClHTL OTBeprHyT. 

B qeTBepTOlt rJiaBe OilHCaHbl HCCJie,ltOBaHHll", Il08BOJIHBIIIH8 onpe,1te

JIHTL BepollTHOCTL BeCLMa pe,1tKoro npouecca pacna,lla K~ - 2 ,r. JJ;o 

Hat1aJia namero SKcnepaueHTa (l!,[JIH H8B8CT!ill TOJILKO ,JtBa H8MepeHHll 

ero OTHOCHT8JILHOlt B8POHTHOCTH, KOTop1,1e HaxO,llHJIHCL B npOTHBOpequa; 

Kpuru H .llP•(I4) noJiyt1HJIH (I,3,±0,6)IO~'t,, TOr,1ta KaK KpoHHH n AP~IS} 

, IIOJiytlHJIH ( 7 ,4±! ,6 )I0-4 • 

B peayJILTaTe npocuoTpa CBHWe 200 000 woTorpawntt H nocJie,lly1>-

111ero mmeuaT.11t1ecKoro aHaJI.1188. QTOClpaHHhlX COClHTHlt THna· 112 .( 11 c IIO

MOl!lLKl cneu1mJILHO uo,1tnipnuHpoBannblt na11.11 nporpau1u1 11 GRJN']) 11 Cl!,[JIO 

TIOJiyqeno pacnpe,1teJieH.11e HHBapaaHTHhlX Mace M(X0
) AJill co6HTHlt, KOTO

plie y,llOBJieTBOpllJIH r1m0Tese ni.,P - 2 '(u (pac.5). B OC>JiaCTH M(I°J, 
350 MSB BKJia,ll ipona uaJI H HK MOXHO npeneelpet1L. C yqeTOM BCeX IIO

TepL H Sqlq)8KTHBHOCTH nporpau!.1 KHHeUaTHqeCKoro aHaJIH8a Ha IIOO± 
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n Ko 
'L. 
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2 

I~ u I M3{/J{/J (xoJ 1 ~ ~ 
--'-----'-

100 300 500 M36 

~- PacnpeAeJieHHe no 3q)q)8KTHBHOlt Macce ABYX raMMa-KBaHTOB, 

YAOBJI8TBOplrnl!lHX r1m0Teae pacnaAa X
0

- ii' H npome,ll

mux Bee KpHTepHH OTClopa. 
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270 enyqaeB paena,l(a K~ - 3Il0 npHXOAHTeH 28±8 enyqaeB paenaAa 

K~ - 2 f' . 0TeJOAa eJieAyeT, qTQ 

-~ = r(K~ - 2'!) /r(K0
L - 3rr0)=(2,5±0,7) ro-3• 

11enoJI:&3yH onpeAeJieHHYJO HaMl'l BeJil'lqHHy OTHOmeHHR BepORTHOeTeil pae-

naAOB . 
. l'z =I'(K~ - 3Il(})/r(K~ -"Bee") = 0,209 ± o,ou, HaxOAl'lM 

R =I'(K~ - 2f )/r(K~ -"Bee") = (5,3±1,5) 10-4, 

qTQ eornaeyeTeH e peayJI:&TaTOM KpoHHHa< 15). C yqeTOM Hamero 3Haqe-

HHR AJIR r,2- , HBJIRJOI11eroeH HaHC50Jiee TOqHblM H3MepeHll!eM 3TOii BeJil'lqHHbl, 

peayJI:&TaT KpOHHHa eTaHOBHTeR paBHblM (6,7±1,4)10-4 • 

YepeAH0HHe peayJI:&TaTa AaHHOrO 31(CnepHMenTa e BeJIHqHHOil, nony

qeHHOil KpOHHH.b!M, AaeT naH60Jiee TOqHyJO H3 eymeeTBYIOillHX BeJIHqHHy OT

HOmeHHH 
0 ,r 

r (K{ - 26) = (4,5 ± 0,5) rn-4 • 
r (K?L -"Bee") 

IlpHBO~HTeH epaBHeHHe yKa3aHHOii BeJil'lqHHbl e npeAeKa3aHHID.ll'l AJIH 

Hee, eJieAYIOillIDAH ia TeopiiH. 11cnoJI:&30BaHHe anre6pbl TOKOB BMeeTe e rl'l

noTeaoil 1ICABT HSU (3) AaeT AJIH OTHorueii11R I'(K~ -2i )/r(K~ -"Bee") 

BeJIHqHHY (3,0±1,2) 10-4, CTpyMHHeKHil H 11PHa'l'OBl'lq(I8) Ha OCl!OBe MO-. 

AeJIH KBapKOB nonyql'IJil'l eOOTHOWel!HR MeEAY BepOHTHOeTHMH paenaAOB PH

nepOHOB l'l K-Me30HOBi TIOJI:&3yRe:& B8JIHqHHOii OTHOW8HHH r(~~)p1 )/ 

I'(Z:!., prr.°) 
1 

OHH npeAeKa3aJIH AJIH OTHOeRTeJI:&HOi\ BepORTHOeTH paena,l(a 

KO -z( B8Jil'lqHHY, eoeTaBJIRIOll\YIO c; lxI0-4, PeaynTaTbl. 3KenepHMeHTa 
L 

HaXOARTeH B KOJIHqeeTBeHHOM eornaeHH e npeAeKaaaHHeM nepBOii MOAeJIH 

11 KaqeeTBeHHO He npOTHBOpeqaT Bb!BOAY MOA8Jil'l KBapKOB, 

B nHTOi! rJiaBe H3Jiara10TeR peayJI:&TaTbl HeeJieAOBaHHH eBoileTB npo

ueeeoB paenaAOB K0 - M830HOB no cxeuau K0 - 3Il H Ko -rrtvn (19 ,20 , 
L L L Tl 

2~). B peayJI:&TaTe eoBueeT11oft o6pa60TKH AaHHblX rpynnauH B UEPH'e 

18 

(rAe pa60T8JI aBTOp AaHHOii AHeeepTauHH), Opea H 8KOJ1D IlOJIHTeXHHK 

6WIH H3MepeHbl OTHOWeHHH BepoHTHOCTeii pc(cna.l(OB _R =I'(Kt - 3Il0)/ 

I'(K~ - n+n-n°); R' = I'(~~ -3Il°)/r(K~ -:--"Bee aapRllt, 11
) ~Kt'nf.f' )/

r(Ko -Ti€¢'), IIoJiyqeHHble peayJI:&TaTbl CBeAeHbl B Ta6JIHcy II;· BeJIHqHHbl 
L 

Ta6m1Y,a rr 
OTHomeHHe UEPH • Opca SK.IlQJIHT • 

R I,80±0,13 I,62±0,13 (I,72±0,16) 

R' ·(0,290±0,023) 0,252±0,014 0,277±0,021 

r 0,71,t0,05 

B CK06Kax noJiyqeHbl C 11cnoJ1:&30BaHHeM SHatJeHHH OTHOllieRHH 

R
11 =r.cKt --:-U"'Ii-"'.:'Jl°'/r (Kt- 11 BCe 3~PRllt, 11 )=0,I6I±0,005)(22>. 

I 'I '{2. 
067>8.i!HHRR BeJIHql'!Hbl R, R H R , nonyqaeJ4 AJIH HHX MeTOAOM /' CJI8AYD-

I11He HOBble 3HaqeHHR, HBJIHJOillHeCR eme 6oJiee TO'lHb!MH: 
I ~ R = 1,66± 0,08; R = 0,26± O,OIO; R = 0,159 ;t 0,0045, 

CorJiaeHo,( 23}, ecJIH aunJIHTyAa c It.II = I/2 HJIH c \~l \ = 3/2 HB

JitteTCR oeHOBHOil B npouecce pacna,l(a K~ -
0

3Il, TO OTHOmeHHe R c yqe-
+ 

TOM pa3JIHqHff Mace II- H n° - ue30HOB paBHO I,83 • Bonee ycJIOllt-

HeHHble pacqeTbl ~eBJIHHa<24>, Y'lHTb!BaJOI11He JIHHeiiHble 11 KBa.l(paTH'lHble 

(no. nepeMeHHl,IM AJIH rpaqmKa ,UaJlltTua) MaTpH'lHble aJieMeHTbl, npeACKaSbl'." 

BaJOT R = I,71. Ham peayJI:&TaT corJiacyerca c o60ID4H npeAcxaaaHHHMH, 

BWIH onpeAeJieHbl BeJIH'lHHbl a6eOJIJOTHblX BepOHTHOCTeil pacnaAOB 

I{~ - 3ITO, ~ - Iltn .. IlO H IC,r - TT~ ¢e , paCC'lHTaHHble JlBTOAOll 'j, 2 Ha 
I R''' OCHOBe o6~eAHH8HHH npnBeAeHHblX peayJI:&TaTOB AJIH BeJIH'lHH R,R ~ 

C HOBbIM TO'lHblM l18MepemrnM Bpe.ueHH USHH K~ -M830Ha 'L (~)=(5,I5;t 

0,14) ro~?cex<25), peayJIDTaT npeA~TaBJieH B Ta6JIHue ill. 
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P a c n a Jt 

Ko - nonono 
L . 

K~ - n+1i-u0 

K~ - 1T t-Vi 

Ta6Jmya m 

0THOCHT8JI!,HaH 
BepOHTHOCT!, 

0,209 ± o,on 
0,126 ± 0,004 

0,665 ± 0,012 

A6COJIIOTHM Be- I 6 
POHTHOCT!,, ceK- xro~ 

4,05 ± 0,23 

2,44 ± O,IO 

I2,91 ± 0,42 

8TH peayJir,TaTli OTHOCHTCH K HaH60Jiee TO'IHli.M. OHH mHpOKO 

HCilOJir,aylOTCH JtPYrHll:H aBTOpaJIH npH HOPMHpOBKe OTHOCHT8JI!,HblX B8poHT

HOCT6A .pacna)tOB t,'L - ueaoHOB H npoBepxe BliilOJIH8HHH.npaBHJia OT6opa 

!AIi~ I/2 B paona)tax ,K¼ H ~ - MeaOHOB. 

BliilOJIHeHa npoBepKa HaOTOilH'l8CKOro npaBHJia OT60pa \AI\ =I/2, 

OCHOBaHHaH Ha AaHHliX Ta6JI.ill H HauepeHHliX ApyrH.IIH aBTOPauH BepOHTHO

CTeA pacnaAOB }(± .11eaoHOB no paaHliM CX8M8JI; peayJir,TaTli npoBepKH npH~ 

Be.zteHli B Ta6m11.\e I.Y. · 
'.I'a6JIH!!i!-U. 

IlpeACKaaaHHe npaBHJia HaCTOHl!!Hff 3KC- "3KCn8J2HM8HT" 
nepHMeHT "npe.ztcxaaaHHe" 

I'(K'l - ire~e, ) = 2,024 I,94±0,08 0,96 ± 0,04 
I'(K+ -ire/Ji ) 

£ (K~ - 311°) = I,II 0,90±0,06 O,BI,±0,05 r(.K+ - n+n+n-) 

Ilpe.ztCTaBJI8HHli8 B Ta6JI.IY peayJir,TaTli CBHA8T8JI!,CTBYIOT, 'ITO B 

pacna.ztax K - Il t Vt npaBHJio OT6opa BlinOJIHHeTCH YAOBJieTBOPHTeJil>HO, 

a TaKllte yxaauBalOT Ha ero HapymeHHe B pacna.ztax no cxewe K - 3Il. 

E!:lJIH .PaC.C'IHTaHli 3HepreTH'l6CKH8 Cil8KTPli Il-MeaOHOB B c.~.M. K0 -

MeaOHOB,. pacna)talOl!lHXCH no CX8.118 K~ - IT+ti-fiO, B JIHHeitHOJ.! npH6mrae

HHH no aHeprHH Il-MeaoHa .ztJIH uaTpHqHoro aJieMeHTa aToro npo~ecca pac-
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n~.zta onpe.zteJI8Hli HaKJIOHH npHIWX JIHHHll, annpOKCHMHPYIOl!lHX cneKTpli. 

BeJIH'IHHa HaKJIOHa CileKTpa fi9--weaOHOB a0 =(-0,202±0,034) cpaBHeHa CO 

cpeAHHM aHa'leHHe.11 HaKJIOHa cneKTPOB i&~weaOHOB OT pacna)ta #"--n!-trl0n°, 
CJI8AYD~HM Ha 3KcnepHM8HTOB APYrHX aBTOpOB. B npe.zteJiax norpemHOCTeA 

H~J.!epeHHll aTH HaKJIOHli COBna)talOT B COOTBeTCTBHH C npe.ztcxaaaHH8J.! npa

BHJia \.n II= 1/2. PeayJir,TaTu npoBepKH ~Toro npaBHJia noxaaaJIH, TaKHM 

o6paaoM, 'ITO HaH60Jiee cy~eCTB6HHO OTKJIOHH8TCH OT npe.ztcKaaaHHH B8JIH

qHHa,OTHOmeHHlf B8pOHTHOCTett pacna)tOB K* H 1(0 - ueaOHOB no cxewe ~~~ 

HyxHo, 0,llHaKO, no.ztt18pKHyTr, KoppeJIHpOBaHHOCT!, 3TOA B8JIH'IHHli C B6JIH

llHHOll HcnoJir,aoBaHHOro aHa'l8HHlf BpeweHH JKHaHH 't (ItZ, ) • IlpaBHJIO \~1.\= 

= I/2 AJIH K-~acna)tOB BliilOJIHHTCH, eCJIH 0KaJK8TCH, IITOZ{~ )H~MepeHO 
. 1. . . 

C cy~eCTBeHHOit CHCT8MaTH'l8CKOll,OmH6KOll. ~ellCTBHT8Jil>HO, KaK IlOKa3liBB.-
• ...J~ 

8T npOB8)t8HHlill Ha.llH aHaJIHa M8T0,llOM ~ , o6a npaBHJia - nOJIYJI8IlTOHH08 

H H8JI8IITOHHOe - 1~ l I = I/2 BlillOJIHHIOTCH npH aHa11emrn 

7: (K~)=4, 7±0,09)I0-8cex, 'ITO npHMepHO Ha TPH OmH6KH HHiKe aHall8HHH 

rz: (Ko) (25). 
L. 

B mecTOA rJiaBe npHB8,ll8Hli peayJI:&TaTu HCCJI8,llOBaHHll , II03BOJHIB-

mHx .( onpe.zte1IHTI, .) OTHOmeHHH BepOHTHOCTell pacna)tOB:<26 ,27) 

re~ - .rpJ > 
l?,,l .Jo . .~ = 0,648 ± 0,030 H 

K{n{. -1Te'II ) 

R::. I'(~. - n+ii-no) = 0,157 ± 0,0IO 
~· I'(il~ - 11.BCe aapalK. 11 ) 

BeJIH'IHHa R-2 .HBJIH8TCH O,llHOll Ha .ztBYX HaH60Jiee TOIIHO H3MepeHHblX 

B· HaCTOH~ee ,Bpe11a; oila M0ll8T 6!,[T!, HCnOJIJ,aOB~Ha ,llJIH IlOCJI8.ztYIO~ero aHa• 

JIHaa.AaHHliX O pacnaAaX K°L --:J.4eaOHOB C ~8JI1,IO noJiy'leHHH 6oJiee TOIIHOro 

HOBoro Ha6opa aHa'leHHff a6COJIIOTHliX CKOPOCTeff pacna.ztOB 3THx.weaOHOB 

no paaJIH'IHliM KaHaJiaM. 

PeayJinaT onpe,1te1IBHHSI B81IHllHHLI R, i /IBJI/!JIC/1 B MOM8HT ero no-

1Iyl!8HHR HaH60Jiee TOllHLIM cpe,ltH ~pyrHX H3M8p8HHM 3TOt B81IHllHHli, 
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IloJiyqeHHOe snaqeHHe £~ 6UJIO HCITOJlb30BaHO AJIR! 

a) 'AOITOJIHHTeJibHOro IlOATBeP.EAeHHH BHITOJIHeHHH rrpaBHJia OT6opa 

IA~=I/2 B rroJiyRenTOHHlilx pacrraAax K0 H K+-MeaoHOB; noJiyqeHHue npH 

3TOM peayJihTaTH npe'ACTaBJieHH ll Ta6JI~e Y. 

fa6JIH~a,__Y 

Ilpe'ACKaaaHHe npaBHJia 
11 AI=I/2" 

TC¥+ -1rJV-J )/f(K+ -rre~A) 

r(K0 -rl}J )/I'(KQ -ire~1) 
= I 

PeayJibTaT HaCTOHl!le
ro aKcnepHMeHTa 

0,98 ± 0,05 

119KcnepHM6HT 11 
11 llpe'AcxaaaHHe11 

0,98±0,05 

6) Holloro onpe'AeJieHHH BeJIHqHHH OTHoweHHH WOPMWaKTOpoB 

§'{o):: f/oJ/{(o) B npo~eccax pacn~'Aa K~ - TT eJe npH HyJiellOM ne

pe'AaHHOM 4-HMTIYJihCe OT K0 - M630Ha K JienTOHHOM nape. BeJIHqHHH R1 . L. 

H S(o)·CBHaaHu BHpaxeHHeM, nonyqeHHHM Ka6H66o<28) B npe'AnOJIOllteHHH 

BeKTOPHOH CBH3H H MJO-e-yHHBepCaJibHOCTH. Ilaprua:eTpH3yH 3HepreTHqeCKYID 

aaBMCHMOCTb WOPMWaKTOPOB ]I llH'Ae 1 :!: ( 9,
2 
}: ~± ( OJ [1 + ). :!:. q, 1/m~] H no

JiaraH BHnOJIHeHHOH T-HHBapHaHTHOCTb (qTo 'AaeT Im~=- 0 ) , HaXO'AHM c 

ITOMOl!lhID COOTHOW6Hl-iH(ZS), qTo ripH .:\. = 0,02±0,015(29) H )_ = 0 

j(O) =. -6.36 ± 0,30 HJIH 5 (0) = -0,22±0,30. 

ConocTaBJieHHe noJiyqeHHoro peayJihTaTa J(O) = -0,22±0,30 (rrepBoe peme

HHe 'AOJilltHO 6HTb OT6pomeHo ll CHJiy qpeaMepHO 60JibWOH BeJIHqHHH 1 {O)) 

C 'AaHHUMH 'APYrHX O!lh[TOB, r'Ae H3MepHJiaCb BeJIHqHHa 5(0), IlOKaauBaeT, 

qTO B HaCTOHl!lee BpeMH llBH'AY H3BeCTHOfi npoTHBOpe~HBOCTH 3THX 'AaHHblX" 

Hell03MOlltHO npllttTH K onpe'AeJieHHOMy aaKJiroqeHHID OTHOCHTeJibHO BeJIHqHHH 

napaMeTpa ~ (0). 

B rJiaBe YI IlPHBO'AHTCH TaKEe o~eHKa OTHOWeHHH BepOHTHOCTH pac-

na'AOB 
J' (K'l - TTe¢ () = 0 0075 + 0 0040 
r (K~ - nef ) ' - ' ' 

BnepBue nonyqcHHaH ll OilHCHBaeMOM 3Kcnepw.ieHTe. 
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I 
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Ce'AhMaH rJialla CO'AePEHT OilHCaHHe M8TO'Aa onpe'AeJieHHH 3HeprHfi 

rawa-KBaH~Oll (~()no noJIHOfi 'AJIHHe ( w) TpexoB a11exTpOHHo-noaHTPOE 

Haro JIHBHH, paaBHBaroll!erocH ll pa6oqey Bell!8CTB8 nyaupbKOBOH K8.llepu<~0J· 
EHJI· paapa6oTaH HOBHll cnoco6 napaM8TPH3a~H COOTHOmeHHH 

(; i· = °t ( L ) • IloJiyqeHH BHPallt6HHH 'AJIH_ llHqHCJieH~H BeJIHqHH SHeprHfi H HX 

norpemHOCTen E~H A i::.tB WHPOKOM HHTepBa.Jle 3Haqemdt Ey , H3M6PH6MWC 

ll paCCMaTpHBaeuoM 3KCnepHM8HTe. BeJIHqHHH E} H AE,i- aaBHCHT OT aape:r.11-

CTPHPOllaHHOtt 'AJIHHH TP8K0ll JIHBHH L H noTeH~Ha~uott 'AJIHHH_ fr} , ;ztO

CTynHott ;ztJIH Ha6JIID;ztaeMoro paaBHTHff JIHBHH: 
c: [ - L;22 ... ,L .{ L c.r = 2.2I + I,49 (I-e _ 1 ( + 0,019 y, ), 

t:.E,JE.'( = 0,17 + I,7 + 9,3 T 
r;zte [.El= MaB, [L] =LS>]= CM. 

06~e;ztHHeHHe peayJibTaTa ;ztaHHoro ueTo;zta onpe;zteJieHHH Etc peayJih• 

TaTOM HauepeHHtt no KPHBHaHe _ _"e+e-"-TP8KOB npHll8JIO K 0Yll!8CTB8HHOMY 

llHHrpHllly (AO 50%) B TOqHQCTH onpe;zteJieHHH ~~ no Cpal3H8HHID_C TOq~ 

HOCThID Kallt'AOro HS ueTo;ztoB. 9To B cnoro oqepe'Ah yBeJIHqHJIO sww~KTHB

HOCTh llH'A8~8HHH CJiyqaeB K~ - 2[IO - 41 - pacna;ztOll Ha qHCJia WOHOBWC 

C06HTHt1 K~ - 3~, KOr;zta TOJihKO qeTupe rauwa-KBaHTa·xoHB8PTHpyIDT ll 

xauepe •. 

OcHOBHHe peayJibTaTH H BHllO.ztH, noJiyqeHH!il8 B HaCTOHl!lefi 'AHCcepTa

~HH, I.IOryT 6HTb CWOPMYJIHpOBaHH CJle;ztyIDll!HM 06paaO_M: 

I) PaccqHTaH H coa'AaH KaHaJI, woPMHpym~Htt nyqox ~0-weaoHOB Tpe-L . 

6yeMOH HHT8HCHBHOCTH. [lyqoK·xapaKTepHayeTCH B~COKOH CTeneHbID KOJIJIH-

MHPOBaHHH, n03llOJIHllmei1 HCKJIJOqHTh pereHepa~ro BHyTpH pa6oqero ll81l!8CT

B8 KaM8pH ll !.!aTepHaJie CT8HOK naxyyuHoro KaHaJia. 

2) C ~OMO~hID 1200-Jil!TpOBOll nyaupbKOBOti Kauepu, ycTaHOBJ18HHOtt 

ll .MarHHTHOM none HanpHX8HHOCTbID 27 000 raycc H aanOJIHeHHOtt wpeOHOM 

C°F~ Br ( pa;ztHa~OHHaH 'AJIHHa II ,4 CM), IlOJiyqeHO B yxaaaHHOM nyqKe 800000 

WOTorpawHtt. Ha HHX 400000 6HJIH npoaHaJIH3HpOB8HH C qeJiblO HCCJie;ztoBa-
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' 

HHH eBOACTB paanHqHHX npouecco:s pacna.zta Rf_ -He30HOB. 

3) Onpe.zteieHO OTHOmeHHe BepOHTHOCTeil pacn~OB r(~~ -2rl°)/ 
r(K~ -3rr

0
) =(3.2±I,5)IO~~ H nonyqeaa :senHqHaa 1~1~=(3,5±I,7)I6--6. 

STOT peaynbTaT noaBORHR 38KJIJOqHTb, qTo (a) B npe.ztenax norpemHOCTeA 

H3HepeHHA BenuqHH ~+~ H ~ "• B03MODOCTb HX paBeHCTBa, xax STO

ro Tpe6yeT MO;zt8Rb CBepxcna6oro B381WO;ztettcTBHH, He HOJteT 6b1Tb HeKJID

qeaa; (6) npaBHno OT6opa no HaoTonHqeexouy enHHYlail =I/2 B CP-He

HHBapHaHTHOM npouecce pacna.zta K~, - 2II MOllteT He HapymaTDCH. 

4) Onpe;zteneaa BenHqHHa OTHOmeHHH BepOHTHOCTett pacn~OB 

r(K~ - 2'f)/r(i~-- 3Il0)= (2,5±0•7)10-3• C yqeTOH HSHepeHHOA H8JIH 

OTHOCHTeRbHOit :sepOHTHOCTH paen~a tt - 3ll0 nonyqeno re~".'""" 2 rt')/ 
r(Itf - ":see")= (5,3±I,5)I0'-4• STOT peaynbT8T HBnH8TCH O,llHHM HS 

,llByx HSBeCTHblX B HaCTOH~ee :speHH H xopomo eornacyJO~HXCH H3HepeHHA 

BenuquHH BepoaTHOCTH Beebua pe:ztxoro npouecea pacna.zta ~ - 2 1' . 
IlpHBe,lleHHaH BenHqHHa BepOHTHOCTH Y.llOBReTBOpHT8RbHO eornacyeTCH C 

npe;ztcxaaaHHHHH TeOpHH, OeHOBblBaJO~rulHCH Ha npHM8H8liHH anre6p1,1 TOKOB, 
'\ 

rHnoTea1,1 qcABT H SU(S), a TaKJte cne;ztyJOJl(HHH Ha uo.ztenH KBapxo:s, 

5) Onpe.zteneHH BenffqHHbl OTHOmeHHA :sepOHTHOCTeA pacn~o:s: 

r(1- 3no) = 0,209+0,0II; ,. r(K~' - rt-tn-no) · =0,157.t<J,OII 
f{Jt!i'.-:- BCe ) - r(~ ·- "Bee aapflllt.,n 

re~.- n+-n~.Q) =0,126±0,004; 
re~, - :see ) 

I'(~ -rre~i, ) =0,665+0,0I2; 
r(~ - ;see ) -

r(~ .:_'Ti}l~ ) = 0,648 ± 0,030 
rcroi ·- Tie¢ ) 

a TaKllte Bem1qHHH a6comoTHHX :sepoH1>~ocTeA paen~o:s: W (~ - 3119) = 

::i (4,05±0,23) I09ce1C1;W(R~~ rr±nJ..rr0}=(2,44±0,IO)I09'ceR'-l; 

W(I(l -ntllp =(I2,9I±0,42) 10""6-cex~I. 
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6) B nHHeitHOM npH6RHllt8HHH (no BHeprHH rr0-Me30HOB) ,llRH MaTpHq-
0 + - 0 Horo aneMeHTa paena'Aa Ki. - Il II Il onpe.zteneH HaMOH ~~-0,202±0,034 

.. npHHOit RHHHH, annpOKCHMHPYJO~eA SHepreTHqecKHit cneKTP n°-Me30HOB B 
. 0 c.u.M. K.-MeSOHOB. 

7) BHnonaeHa npo:sepxa npa:suna oT6opalA II= I/2 :a npoueccax pac

n~a }C:! H It°. - ueaOHOB no CXeMaM k'3n~ H J5'e
3 

• !Ion~lleHHble peaymTaTbl 

CBH:zteTenbCTBYJOT, qTo B -K~:!, ~ pacna'Aax aTo npaBMO BblnonHHeTCH y;ztoB

neuopHTenhHO, a Taue yxaa1,1BaX!T Ha ero Hapymem1e ~ ~ - paena'Aax. 

8) Onpe;zteneaa Benuqmra 3 (0) = ..:0,22+0,30' OTHOmeHHH !POPM!PaKTO-
' . -

po:s t / f _ npu HyneBOM nepe;ztaHHOM 4-m.mym,ce OT xaoaa K nen-

TOHHOH nape. . 

9) !IonyqeHa oueaxa OTHOmeHHH BepOHTHOCTeff pacna'AOB r(lt~ -]evf) 
/r{K~ -~e~) =0,0075.t<J,040, paHee He onpe;ztenHBmaHeH. 

IO) Paapa6oTaH ueTO:zt onpe;zteneHHH aHeprHM f-xliaHTOB ( 6.~,,) no 

nonHoit :ztnHHe ( L) TpeKOB aneKTPOHHO-nOSHTpOHHOro RHBHH, paaBHBalO!lte

roeH B xauepe. ~aH HOBblit ,cnoco6 napaMeTpHaauHH COOTHOmeHHH E;i-=1(L). 

06M;ztHHeH>le MeTO;ztOB H311epeHHH i:;.f' no KpHBH3He e+e--TpeKOB rrapbl KOH

BepCHH H no rronHOli ;ztRHHe RHBHH noaBonHno :ztOCTHrHyTb TOqHOCTH, npe

BOCXO;ztHJl(eit (,llO 50%) TOqHOCTb onpe;zteneHHH BenHqHH [;' I" Kallt,llb!M H3 MeTO

;ztOB B OT;ztenbHOCTH. PeaymTaTOM aToro 61,1no eyll(eCTBeHHbe yBenHqeHHe 

3\P!PeKTHBHOCTH Bbl,lleneHHH cnyqaeB paerra;zta Rt..;_ 2rr0 
- 4{ epe;ztH 6oid,-

moro KOnHqecTBa !POHOBblX C06blTHff K°L ...:_ 3!l'0 . e lleTblPDMH KOHBepTHPO- . 

BaBWHMH B KaMepe rauua-KBaHTaMH. 
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