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AHamm Me3OHHhIX_ COCTOllHllll, pm1q1aeMblX B aJieKTpOH-no□llTpOHHOll ,aHHllI'lllIJIIlllll,, 

MO)KeT 11aTb Ba)KHYID llHq>OpM~UID _o Bo□6y)K11eHUllX BeKTOpHbIX Me3OHOB. CneKTIJ TaKUX 

Bo□6y)K11eHllR·Ba)KeH caM no ce6e, a ero CBORCTBa TaK)Ke MoryT no□BOJillTb KpllTU'IecKll 

on;eHUTb npe11nono~eHue, 'ITO Ha6op BeKTOpHbIX Me3OHOB o6paayeT u11e~bHO CMe~~Hhlll 

1
HOHeT qq -COCTOllHllll, llBlIJIIDlJ.IUXCll pa/lllallbHblMll UlIU op6llTaJibHblMU B.O□6y)K11emurMU 

P, w ll T,/1, Me3OHOB. AHaJIU3 H30BeKTOpHbIX COCTOllHUll JPC = 1-- ' JG = ·1+ 11aeT 

HeCKOlI~KO p' -Me3OHblX COCTOllHllll •. Cy111ecTBOBaHlle no MeHbWeiI /IBYX ll3 HllX. p~ U p; 

C MaccaMll npUMepHO 1.45 raB ll 1. 70 raB MO)KHO C'I_UTaTb TBep/1O ycTaiJOBJieHHhIM 

[l]. AHanll□ [2] c noMOlJ.lbID KoppeKTHOR npon;e11yphl yHuTapu□~ll, Heo6XO/lllMo:ii ~ cny-· 

;ae WllpOKllX nepeKpbIBaIDlJ.lllXCll pe□,OHaHCOB [3,4]' no□BOlIJieT CHllTb O/IHO U3 ·!ioapa)KeHllll 

n_poTllB cy111ecTBOBaHUll e111e O/IHOI'O p' -_COCTOllHUll - p'(l250) -Me□oHa, COCTOlllJ.lee B 

ero ClIUWKOM Mano:ii KOHCTaHTOII: CBll3U C COCTOllHUeM e-e+ - B [4] noKa□ aHo, 'ITO Jien

TOHH~e WllpllHbl BCex Tpex p' -COCTOllHllll /IOCTaTO'IHO 6JIU3Kll u qq -UHTepnpeT~Ull -

p' (1250) -Bo□6y)K11eHUJI BO3MO)KHa, 

Cy111ecTBOBaHue p' -COCTOllHUll ecTeCTBeHHO npllBO/IUT K O)KU/laHUID COOTBeTCTByro-

lJ.lllX U3OCKalIJipHbIX JPC = 1-- , JG = o- w' -cocTOJIHllll. · AHanll□hl, npoBe/leHHhle _ 

. _ ·A:B.roBopKOBhIM [5] ll ,Il;OHHaKU ll KnerroM [6], yKa□hIBaIDT Ha cooTBeTCTBYIDlJ.llle wupoKue 

pe□oHaHCbl w~ u w; C MaCCaMU, 6nu□KUMll K MaCCaM p~ u p; -Me3OHOB. B noJib3Y 
I I . ~ ' ·,, 1' • ' 

cy111ecTBOBaHllll HU□wero no Macce COCTOllHllll W3 - napTHepa Pa -Me3OHa ( p (1250) ), 

TaK)Ke yKa□blBaeTCll [l] Ha Ha6lIID/leHue [7] IIBYX, JPC ~ 1-- COC;OllHUll c MaCCaMU npu-, 

MepHo 1.1 u, 1.3 raB • CBo:iicTBa w' -Me□OHOB He TaK _xopowo mJy'IeHhl, KaK CBo:ii-

CTBa p' -cocTO.RHJ!ll, T,K. ce'lJeH1ra cocTBeTCTBYIO~llX npon;eccoB B · e-e+ -a~1-urrllrurn;m1 

38.MeTHO MeHbWe U CTaTUCTUKa cy111ecTBeHHO Xy)Ke. Ifoy-qeHUe w' -Me3OHOB no!(atiblBaeT, 

'ITO' OCHOBHhIMU MO~aMU ux pacna11OB llBllll:£?TCll p7r u w1r+ ~- -COCTOllHUll ( COCTOJIHUJI, 

BKJIID'IaIDlJ.IUe cTpaHHhle -qac:rllllhl, npaKTll'IecKu oTcyTCTBYIDT (l]) - B paMKax aToro rrpII-

6JIII)KeHIDI Mhl npOBO/IUM, KOppeKTHoe, coxpaHJIIDlJ.lee YHIITapHOCTb OIIIICaHlle npon;eccoB 

e-e+ -+ 1r+1r-1r0 ll e-e+ -+ w1r+1r.'.. , II/IYlJ.IUX -qepea /IBa_ w; II· w; ·unu Tpu w; ,w; II 
, 

w3 -pe□OHaHca. 
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2 Aean:H3 H penyJibTaThl 

IIpllBeµ;eM l];IDI nocneµ;y10IL1ero o6cylKp;eHll.H ll cpaBHeHll.H C HalllllMll p'eoyllbTRTaMll 

MaCCbI n lllllpllHbI w' -COCTO.HHllH, nony'IeHHbie B pa6oTax ,Il;oHHRKll n Knerra, ( Ta6nm:i;a 

1). 

Ta6nm:i;a 1. IIapaMeTpbI w~ n w; -Me::JOHOB (l]. 

mw, I'aB 

rw' I'aB 

r w1-+e+e- xaB 

r w'-+p7r MaB 

rW1---t,W11'11' MaB 

w' I 

1.44 ± 0.07 

0.24±0.o7 

0.15 ± 0.0375 

240 ± 60 

~0 

w' 2 

1.606 ± 0.009 

0.113 ± O.Q20 

0.14± 0.035 

84±21 

29± 7.25 

MeToµ; aHarm::ia, ocHOBaHHoro Ha ncnollb::JOBaHnn yHnTapn::ioBaHHhIX aMnllnTyµ; Bpeii:T

BnrHepoBcxoro (BB) Tnna, KOTOpbie HYlKHO llCilOllb::JOBaTb,BMeCTO o6bI'IH1:1X qiopMylI BB 

B Clly'Iae nepeKpbIBaIO!llllXCJI pe::ioHaHCOB, Taxnx, 'ITO I ER, - ER, I~ rR, + rR, , ll::llIOlKeH 

B pa6oTe (3]. 

IIapr:i;llaJibHbie aMIIlillTYl];bI f;; llMeIOT Blip;: 

k = ~ mRI'RARiARj = ~ e'('PR,+'l'Rj)mRrR I AR, II ARj I 
SJ t:i s - Tnh + imRrR t:i. s - mh + imRrR , 

(1) 

rµ;e AR - KOMlllleKCHbie BeKTOpbI napr:i;naJibHhIX 111npnH pe::ioHaHCOB. Cnoco6 nocTpoeHll.H 

0TllX BeKTOpOB [3] o6ecne'IllBaeT YHllTapHOCTb MaTpllllbI pacce.HHll.H s. B aMllllllTJµ;e !1; 

llHp;eKc 1 OTBe'IaeT Ha'IaJibHOMY COCTO.HHlllO e+e- (nnn npoMelKyTO'IHOMJ. "Y KBRHTY), a 

llHp;excj = 2,3 OTBe'IaeT, COOTBeTCTBeHHO, KOHe'IHbIMCOCTO.HHll.HM p7r ll W7r7r. HeKOTOpbie 

noµ;po6HOCTll BbI'IllClleHllll "npnBeµ;eHbI B Ha111eii: rrpep;bil];Y!lleii: pa6oTe [4]. 

BKnaµ; w - <p "xBOCTa" µ;oc,TaTO'IHO BellllK, HO T.K. llTll Me::JOHbI He nepeKpbIBaIOTCJI C 
, 

w -COC'.J'O.HHll.HMll, rrpor:i;eµ;ypa ~HllTapn::iar:i;nn l];ll.H HllX He cyIL1eCTBeHHa ll llX MOlKHO ornrcaTb 

npocTbIMll BB -cnaraeMhIMll. 

MbI µ;enaeM µ;Ba <pnTa - C l];BYMH ll TpeM.H w' -Me::JoHaMll. PeoyllbTaThI llTllX <pllTOB 

npeµ;cTaBlleHbI B Ta6n.2 - Ta6n.12 n Ha pnc.1 - pnc.4. Ha pJic.1 n pnc.2 rrpnBep;eHhI ce'IeHnH 

. O"e+,--.-+.--.,o l];IDI CJ:Iy'IaeB p;Byx n Tpex w' -Me::JOHOB, na·pnc.3 n pnc.4 - cOOTBeTCTBYIO!lllle 
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Ce'IeHIIJI a,+,--w,r+,r- . P~yllbTRTbI He OTllll'IaIOTCJI Ka'IeCTBeHHO,µ;pyr,oT µ;pyra ll·MbI 

He MOlKeM µ;enaTb KaTeropn'IeCKllX YTBeplKµ;eHllll O cyIL1eCTBOBaHllll llllll OTCJTCTBllll w; -
Me::JOHa n lllllllb o6cyµ;llM BO::lMOlKHOCTb ero BKlIIO'IeHIIJI B cxeMy qij -Bo::i6ylKµ;eHllH. 

BalKHO nop;'IepKHJTb Heo6xop;llMOCTb yHIITapn::iar:i;noHHOH npor:i;ep;ypbI, CBH::JaHHOH c ne

peKpbIBaHlleM w' -pe::JOHaHCOB, T.K. llCllOlI1:_::l0BaHlle o6bI'IHOro BB npn6lil!lKeHll.H l];IDI ne

peKpbIBaIO!llllXCJI peooHaHCOB npllBOl];llT K 60llbllIOMY (µ;o 100 %) Hapy111eHlllO YCJ:IOBll.H YHll-
1 

TapHOCTll. B llTOi°i CBH::lll TaKlKe OTMeTllM npOll::JBOllbHbIH BbI6op qia::i l];IDI OTp;ellbHblX BB 
' ,• . . 

'IlleHOB B Tpaµ;nr:i;noHHbIX OllllCaHll.HX p' n w' -Me::JOHOB, TaK, HanpnMep, ~ (6] np~BO-

l];llTC.H p;Ba cyIL1eCTBeHHO OTllll'IaIOIL1lleCJI pe::iynbTaTa l];IDI napaMeTpOB w' -COCTOHHllll npn 

pa::iHOM BbI6ope qia::i + - + n + - - Ha111a yHnTapn::iar:i;noHHa.H npor:i;eµ;ypa µ;enaeT 

MaTeMaTn'Iecy10 cxeMy )KeC_TKOH. 

3aMeTllM, 'ITO napr:i;llaJibHa.H lllllpllHa r w' -w·mr l];OCTaTO'IHO BellnKa, TOrp;a KaK HeO- · 
! , 1 ~ -

lKlll];aHHbIM l];ll.H aBTOpOB pa60T (1,6] pe::iyllbTaTOM, KOTOphIH_ ClIOlKHO llHTepnpeTnpoBaTb, 

6hllla 6Jill::lOCTb x HYlIIO Bepo.HTHOCTll pacnaµ;a w~ -pe::ioHaHCa B COCTO.HHlle W7r7r·. 

Haii:µ;eHHbie MaCCbI ll lllllpllHbI peooHaHCOB l];IDI p;Byx ll Tpex w' -Me::JOHOB npnBep;eHbI 

B Ta6n.2 n Ta6n.7. MacchI 
, 

w COCTO.HHllll 6llll0Kll K MaCCaM COOTBeTCTBJIO!llllX 
, 

p -

~e::JOHOB, 'ITO ecTeCTBeHHO npn llHTepnpeT~llll Tex_ ll µ;pyrnx COCTO.HHllH, KaK pap;llallbHhIX 

n op6nTaJibHblX qij -Bo::i6ylKp;eHnii:. 

KpnTll'IeCKllM l];ll.H "llHTepnpeTallllll .HBlI.HeTC.H COOTHOllleHne napr:i;nallbHhIX lllllpllH w' 

ll p' -COCTO.HHllH. B Clly'Iae rrepeKpbIBaIO!llllXCJI MHOrOKaHallbHbIX pe::ioHaHCOB BeKTOpbI 

napr:i;naJibHbIX lllllpllH KOMlllleKCHbI ll napr:i;naJibHbIMll lllllpllHaMll MOlKHO Ha::JbIBaTb : 

(2) AR;Aiz; I ARi l2 

BR,= --- · 100 (%) = M · 100 (%)·. 
I AR 12 ~ I AR; 12 

i::::::l 

B CJ:Iy'Iae, xorµ;a peoOHaHChI xopo1110 pa::iHeceHhI, BeKTOpbI napr:i;llaJibHbIX lllllpllH CTaHOB.HTCJI 

p;eHCTBllTellbHbIMll ll paBeHCTBO ( 2) npeBpaIL1aeTCJI B xopollIO ll::JBeCTHYIO <pOpMJlIY BR;= 

I'Ri/I'R. JioaTOMY MOlKHO llCllOllb::lOBaTb Bellll'IllHbI BRi • I'R , KaK aHaJIOrll -::JHa'IeHllll 

o6bI'IHbIX napr:i;naJibHbIX lllllpllH I'R; . 

IIony'IeHHbie B pe::iyllbTaTe <pllTllpOBaHllH KOMIIlleKCHbie BeKTOpbI napr:i;naJibHbIX lllllpllH 

Ap, , C~OTBeTCTBeHHO l];IDI µ;Byx n Tpex w'-Me::JOHOB, npRBeµ;eHbI B Ta6JI.3-Ta6JI.4 n Ta6n.s: 

Ta6n.10, B Ta6JI.5 n Ta6JI.11 npeµ;cTaBlleHbI COOTBe.TCTBYIO!lllle 6paH~llHrll pacnaµ;oB. 

B KBapK<;>BhIX Mop;ell.HX olKnp;aeMhie SU(4) -cooTH0111eHIIJI p;IDI napr:i;nanbHhIX lllllpllH 
I 
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, , . 
nenTOlllibIX pacnagoB p u w -COCTO.!IHIUI cnegyIOII.\lie: ' 

p;->e+e-: w;->e+e- = 9 1. (3) 

CoTBeTCBeHHO 11/1.!1 agpoHHbIX pacnagoB OlirngaeMbie COOTHOIIIeHII.!I: 

p; -> w1r w; -> p1r = l 3 . (4) 

HallIU peny/lbTaTbI (napD;!Ia/lbHble III!IplIHbI p' -Me30HOB CM. B [4]) HaXOl\.!ITC.!I B O'IeHb 

xopo!IIeM cornacmI _c 0TlIMlI npegcKa3aHlI.!!MlI. BalKHO, 'ITO Mb! He IlbITa/llICb XOTb CKO/lbKO

HII6ygh "ygeplKIIBaTb" COOTHOIIIeH!I.!I ( 3) lI ( 4) u HeOlKIIl\aHHbIM 1111.11 Hae penynhTaTOM 

6blna CTeneHb !IX BbIIlO/!HeHU.!I. Bonh!IIOe OTK/IOHeH!Ie OT 0TlIX COOTHOIIIeH!Ili B aHanune [1] 

6bl/10 BalKHbIM apryMeHTOM npOTlIB JlK/IIO'leHlI.!I BCex p' U W
1

•. -COCTO.!IH!Ili B qij -cXeMy. 

OgHaKO BOnpoc 06 UHTepnpeTaIJ;lIU penynbTaTOB He TaK npocT. CIITyau;uro C p' 

Me30HaMlI Mb! ylKe o6CYlKl\a/llI B [4]. B Hepe11.!ITUB!ICTCKOM npegene /leilTOHHble IIIUplIHbI 

1111.11 op6UTa/lbHbIX B036ylKgeHHbIX qij -COCTO.!!HU:U paBHbI Hynro, ogmiKo C y'IeTOM pe/1.!!TlI

BUCTCKUX nonpaBOK 0TO OTHOIIIeH!Ie Bcero /llIIIIb MeHb!IIe 1 (B pa6oTe rogqipu lI lforypa [8] 

OHO, npuMepHo, 0.25). Ha!IIU BbI'IUC/IeHU.!I garoT 3Ha'!eHU.!I 6/llI3KUe K 1. 

PacxolKgeHUe He TaK YlK U Be/lIIKO u, C y'IeTOM Moge/lbHO:U 3aB!IClIMOCTU KBapKOBbIX 

cxeM u 60/lb!IIUX 0KCnepuMeHTa/lbHbIX 011IU60K, B npnHu;une, Ha!IIU BbI'IUC/leHU.!1, BbIIlO/!HeH

Hble C IlOMOII.\bIO YHUTapHOli 8 -MaTplID;bI, IlOKa3bIBaIOT, 'ITO HeT 'Ipe3BbI'IaliHO BeCOMbIX 

apryMeHTOB ~pOTUB UHTepnpeTaIJ;lIU p' u w' -Me30HOB KaK qij -Bon6ylKgeHU:U. 

OgHaKO, OTMe'IeHHOe_BbIIIIe pacxolKgeHUe lI ,IOBO/lbHO Il/lOTHOe pacnonolKeHne 0TUX pe-

30HaHCOB no Macce gaeT U OCHOBaHIIe C'IUTaTb, 'ITO HeKOTOpbie lI3 HlIX "/llIIIIHUe" cpeg!I 

qij -COCTO.!IHU:U [1]. IIpIIpoga TaKIIX B03MOlKHbIX COCTO.!IH!Ili He BilO/!He .!ICHa T.K. cxeMbI CMe

llIUBaHlI.!I qij -COCTO.!IH!Ili c rII6pugHbIMU !I/Ill '!eTbipeX-KBapKOBbIMU COCTO.!!HlI.!!MlI O'leHb 

MOge/lbHO 3aB!IClIMbI [9]. 

,Il;anhHe:UIIIII:U nporpecc B 0To:u 0611acTn CB.!!3aH, npelKge Bcero, c y11y'I11IeHneM 0KcnepII-

MeHTa/lbHbIX )l;aHHbIX u ux :imppeKTHbIM aHa/llI30M, Heo6xogIIMOCTbIO gocTaTO'IHO TO'IHOro 

onpegeneHU.!I nenTOHHbIX U agpoHHbIX III!IpUH . p' U w' -pe3oHaHCOB lI COBep!IIeHCTBOBa

HlieM KBapKOBbIX Mo,1e11e:u, BK/IIO'laIOII.\UX CMe!IIUBaH!Ie COCTO.!!Hllli qij C 6onee C/!OlKHbIMlI 

COCTO.!IHU.!IM!I. 
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., 
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l. 
! 

j 1 

Ta611m~a 2. IIapaMeTpbI w' -Bon6ylKgemm II/I.!! ClICTeMbI IIBYX w' -M<,30HOB 

( MaCCbI lI III!IplIHbI npIIBegeHbI B r0B) 

MeooH II Macca I illupnHa I 

, I 
. w~ 

II 

1.4500 

I 

0.2000 

I w' 1.6161 0.1987 2 

Ta6111Iu;a 3: BeKTOp napu;uanbHbIX III!Ip~ Aw, ( mw, = 1.4500, r w' = 0.2000) 
l 1 . 1 

Kamm · CocTO.IIHHe ReAw;i ImAw;i IAw;i I 'Pw;;(rpag) 

1 e+e- 0.00153891 0.00088521 0.00177535 29.909 

2 p1r 0.94204838 0.26821675 0.97948730 -15.893 

3 . W7r7r 0.55792103 0.43263051 0.70600640 37.792 

Ta6111Iu;a 4. BeKTOp napD;!Ia/lbHbIX IIIUplIH Aw; (mw; = 1.6161, r w; = 0.1987) 

Kamm CocTO.IIHHe ReAw;i ImAw;i I Aw;i I 'Pw;;(rpag) 

1 e+e- 0.00194909 -0.00063119 0.00204875 -17.944 

2 p7r 0.59056868 -0.38638530 0.705737.18 -33.196 

3 W7r7r 0.95258044 -0.22883377 0.97968076 -13.508 

5 



r,1e 

Ta6mu~a 5. Bp:m'IIIHrlI pacrra,1a ,IJIH ClICTeMbl ,IBYX w' -MetlOHOB 

j KauaJI I CocTo.11_;;_] 

1 .e+e-

2 p7r 

3 W'll"'II" 

I 
W1 

0.00022 

65.809 

34.191 

[ w' 2 

0.00029 

34.165 

65.835 

Ta6rrIII:i;a 6. KoacpcpIII:i;IIeHThl BB 'IJieHoB ,IJIH cncTeMbl ,1Byx w' -MetlOHOB 

3 

f,
. · = '°' ;,t}R) mRI'RC(R) 
1J ~e IJ 1J 

R=I s - mh + imRI'R 

dR) =I ARi II ARj I ' 'J 
.1.(R) . 
'l'ij = 'PRi + 'PRi · 

KanaJihl w' 1 w' 2 

ij CocTOHHne c<'.":i -102 
IJ 

tp~w;)(rpa,1) c<'."~l. 102 
IJ tfJt"~l(rpa,1) 

1,2 e+e- -+ p7r 0.1739 45.802 0.1446 -51.140 

1,3 e+e--+ W'll"'II" 0.1253 67.701 0.2007 -31.452 

6 

' 

l 

r 
)1 

Ta6rrIII:i;a 7. IlapaMeTphl w' -BotJ6y)K,leHIIll ,IJIH cncTeMbl Tpex w' -MroOHOB 

( MaCCbl II lIIIIpIIHbI IIpIIBe,leHbl B I'aB) 

Meoou Macca ffiHpHHa 

w' 1 1.4398 0.3482 

w' 2 1.6019 0.1887 

w' 3 1.2400 0.3490 

Ta6rrIII:i;a 8. BeKTOp rrapIJ;IIaJibHblX llIIIplIH Aw• (mw• = 1.4398, r w' = 0.3482) 
1 1 1 

KauaJI CocTOJIHHe . ReAw;; ImAw;i IAw;i I 'Pw;;( rpa,1) 

1 e+e- 0.00134920 0.00095774 0.00165457 35.370 

2 p7r 1.10504644 -0.02966749 1.10544461 -1.538 

3 W'll"'II" 0.45858666 0.56638412 0.72876107 51.005 

Ta6rrnIJ;a 9. BeKTOp rrapIJ;IIaJibHblX llIIIpIIH Aw• (mw• = 1.6019, r w' = 0.1887) 
2 2 2 

KanaJI CocTOJIHHe ReAp~; ImAp~; I Ap~i I <pp~;(rpa,1) 

1 e+e- 0.00187002 -0.00093578 0.00209109 -26.584 

2 p7r 0.38616967 -0.53786129 0.66213426 -54.324 

3 W'll"'II" 0.99587692 -0.38176093 1.06654220 -20.974 

Ta6lmIJ;a 10. BeKTOp rrapIJ;IIallbHbIX lliliplIH Aw~ (mw~ = 1.2400, r w~ = 0.3490) 

Kanan CocTo.11uue ReAw;i ImAw~i I Aw;i J 'Pw~;(rpa,1) 

1 ·e+e- 0.00124149 -0.00022121 0.00126104 -10.103 

2 p7r -0.62580342 -0.29251919 0.69079476 25.053 

3 W'll"'II" 0.87968652 -0.0401724 7 0.88060332 -2.615 

7 



rµ;e 

·, 
ij 

1,2 

1,3 

Ta6nm~a 11. Bp::m'I1rnr.1I pacnaµ;a µ;rur c.llcTeMbI Tpex w' -MrooHoB 

~HaJIE;TOJl;d 
1 e+e-

, 

2 p7'i 

3· W7'i7'i 

w' 1 

0.00016 

69.705 

30.294 

w; w; 
0.00028 0.00013 

27.820 38.095 

72.180 61.905 

Ta6nm~a 12. Koe<J><J>m~ueHThI BB '11IeHoB µ;rur cucTeMbI Tpex w' -MrooH0B 

3 f;; = L e;,i,)J'l mnrnC;)n) 
n=1 s - mk + imnrn 

c!!l> =I An; II An; I, •J 7/JW) = '{)n, + '{)n; (rpaµ;). 

KauaJibl w' 1 w' 2 w' 3 

CocTOJIHHe d'."D.102 
•J 7/Ji1D) d'.";> -102 

•J 
7j;('.";) 

•J 
d'.";> -102 

•J 
7j;<<:>;> 

•J 

e+e- --+ p7'i 0.1829 33.832 0.1385 -80.908 0.0871 14.950 

e+e- --+ W1'i1'i 0.1206 86.375 0.2230 -47.559 O.lilO -12.718 

8 

.i1, 

r,~~ 
50 j 

I 

I 
<l) 

+ 
<l) .._, 
b. 2.5 - - - - -

0.0 ~ I I I I I I I I I 1-
1.2 1.4 1.6 1.8 

, M(pTT) raB 
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Kp.lIBaJI - BKrraµ; W H ¢, -Me30H0B. 

3KcnepuMeH~anhHbie p;aHHbie ua pa6oT [11] - • , [12] - o . 
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KpUBaJI: BKnaµ; W ll ¢, -Me30H0B. 

3KcnepuMeHTanbHbie p;aHHbie ua pa6oT [11] - • , [12] - o . , 
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TaJibHble ):laHHble ll[l pa60Tbl [13] Allll peaK~IIII e+e- --t w1r+1r- 6b!JIII YMHOlKeHbl Ha 

K03q>q>li~HeHT 1.5 Allll y"'leTa HeHa6JIR>):laeMOI'O co_CTO.!IHII.!I w1r01r0 • 
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TaJihHble ):laHHble 1113 pa6oTbl [13] ,Ill.!! peaK~Im e+e- --t w1r+1r- 6b!JIII YMHOlKeHbl Ha 

K03q>q>II~HeHT 1.5 Allll y"'leTa HeHa6mogaeMOI'O COCTO.!IHII.!I w1r01r0 • 
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