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1 . BBeµ;eHHe 

B cTaHµ;apTHoii: Moµ;emr aneKTpocna6blx B:JanMoµ;eiicTBHH Macchi Heii:TpHHo 

paBHbl Hymo. Oµ;HaKO B HaCTOH~ee BpeMH cy~eCTBYCT 601Ib1IIOC KOlllI

'ICCTBO Moµ;eneii:, B KOTOpbIX '!aCTIIQbl C HeHyneBOH Maccoii: lI CBOHCTBaMH 

HCHTPIIHO B03HHKaIOT CCTCCTBCHHbIM o6pa30M [1]. chn o6'beKTbl Ha3bl

BaIOT TJI)KellbIMH HeHTpxrno mm Heii:TpanbHblMII nenT0HaMH. Ecnn TJI2Ke-

1Ible HCHTplIHO ZIH (vi, V2, V3, ••• ) cy~eCTBYIOT, TO OHM He o6JI3aTC1IbHO 

µ;omKHbl COBnaµ;aTb c co6CTBeHHblMII COCTOJIHIIJIMII ZI/ (ve, Vµ, Vr, ••• ) ra

MlillbTOHIIaHa aneKTpocna6oro B:JauMoµ;e11cTBHH. B 3TOM cJiy'!ae B03HIIKHYT 

lIIIHeiiHble KOMfornaQIIII 

V1 = LUIH ZIH (l = e, µ, r, ... ; H = 1, 2, 3, ... ) , 
H 

rµ;e u - YHIITapHaJI MaTpIIQa CMCIIIIIBaHIIJI B nenTOHHOM CCKTOpe, aHano

rH'IHaJI MaTpIIQe Ka6n66o - Ko6aJI1IIII - MacKaBa µ;JIH KBapKOB. TaKoe CMe

lIIIIBamxe µ;om1rno npIIBOp;IITb K pHµ;y Ha61110µ;aeMblX JIBJICHIIII. B '!aCTHOCTII, 

cna6ble pacnaµ;bl aµ;poHOB HapHµ;y C 6e3MaCCOBbIMII HCHTpIIHO p;OJI)l{Hbl co

· npOBO)Kµ;aTbClI II MaCCIIBHbIMII HCHTpIIHO. Cneµ;oBaTellbHO, B Heii:TpIIHHblX 

nr1Kax Ha ycKopnTeJIJIX 6yµ;eT coµ;ep)I(aTbCJI npHMeCb TJI)I{eJiblX HeHTpHHO. 

3nr TJI)l{CJible HeHTpIIHO, B CBOIO O'Iepeµ;b, MoryT pacnaµ;aTbCJI no pa31III'I

HblM KaHanaM, cpeµ;II KOTOpbIX eCTb II 3KCnepuMeHTaJibHO o6Hapy)l{IIMble. 

Po)I(p;CHIIe TJI)l{el!blX HeHTpllHO Ha ycK0pIITelIHX BblCOKIIX 3HeprHH II HX 

pacnaµ; uccneµ;oBanIIcb B aKcnepIIMeHTax CHARM [2], PS191 [3] II Ha EBpo

neiicKoii: ny:JbipbKOBOH KaMepe (BEBC) [4] B I.J;EPHe. 3KcnepIIMeHTanbHbIX 

µ;oKa:JaTel!bCTB cy~eCTBOBaHHJI TJI)KeJioro HeHTpIIHO He 6blJIO o6Hapy)KeHo, 

'ITO 003BOJIIIJIO ycTaHOBIITb BepXHIIe rpaHIIQbl Ha 31ICMCHTbl MaTpIIQbl CMC

IIIIIBaHIIJI IUeHl2
, IUeHI · IUµHI II IUµHl 2 [5]. 

B p;aHHOH pa6oTe IIccneµ;yeTcJI B03M0)I(HOCTb o6Hapy)l{eHIIH pacnaµ;oB 

TJI)I(enblx HeHTpIIHo Ha aneKTpoH, no:JIITpoH II nerKoe Heii:TpHHo B Hefi

TPHHHOM ,t:1eTeKTope Mct>B3 - OM.HM [6]. ,Il;nJI nonr1eHIIH orpaHII'!eHuii: 

Ha aneMeHTbl MaTpIIQbl CMellIIIBaHIIJI 6b1JIII ncnol!b30BaHbl µ;aHHble 3KCnepu

MCHTa no noJIHoMy norno~eHIIIO npoT0HHoro ny'!Ka B )l{eJie:Je (beam-dump 

aKcnepuMeHTa) Ha 70 raB!HOM ycKopIITeJie Mct>B3 (CepnyxoB). HecMoTpH 

Ha OTH0CIITeJibHo He60Jib1IIoii: noToK Heii:TpIIHo '!epe3 ycTaH0BKY, 6hlnH no

ny'IeHbl µ;ocTaT0'IH0 )l{CCTKIIe BepXHIIC npeµ;eJibl Ha aneMeHTbl MaTpIIQbl 

CMellIIIBaHIIJI. 
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2. PeoyJibTaThl o6pa60TKH ~aHHbIX beam

d ump-3KcrrepHMeHTa 

B beam-dump axcrrepIIMeHTax rrepBII'!Hbiii: rrpoTOHHbIII rry'IOK rrorrrow;a

eTc.s: MIIIIIeHbIO, a BTOpII'IHble Kacxa;a;hl - rrpoT.s::iKeHHOlI MaCCIIBHOII 3a

llIIITOH, pacrrorroJKeHHOH Herrocpe;a;cTBeHHO 3a MIIIIIeHbIO. IloaToMy B ~Kc

rrepIIMeHTax TaKoro TIIIIa B ;a;eTeKTop, pacrroJIOJKeHHbIII Ha 3Ha'!IITeJibHOM 

paccTO.S:HIIII OT MIIIIIeHII II 3aw;Hru;eHHhlii: MIOOHHbIM q>IIJibTpOM, rrorra;a;a.10T 

TOJibKO crra6oB3aIIMoµ;e:ii:cTBYIOIIIIIe '!a.CTIID;hl. Cpe;a;u crra6oB3a.11Moµ;eii:cTBY-

10w;nx '!aCTIID;, KOTOpbie rrpOHIIKaIOT B µ;eTeKTop, MoryT 6b!Tb II T.S::iKellbie 

He:ii:TpIIHo, B03HIIKa10w;ne B pacrra;a;ax r.- II J(-Me30HOB ;a;o nx rrorrrow;emrn 

B Bew;ecTBe: 

r.+-+ e+vH, r.+-+ µ+vH, 

K+-+ e+vH, I(+-+ µ+vH, 

(2) 

(3) 

(B p;arrbHe:ii:11IeM Bee cKanaHHoe o T.S::iKerroM He:ii:TpHHO crrpaBeµ;rrnBo TaK;i:rn 

II ;a;rr.s: T.S::lKerroro aHTHHe11Tp1mo, o6panoBaHHoro B pacrra;a;ax r.- - II K- -
Me:JOHOB.) 

Oµ;HHM H3 BO:JMO:lKHhIX KaHaJIOB pacrra;a;a T.S::iKerroro He:ii:TpIIHO C Macco:ii: 

60Jib11Ie 1 MaB .S:BJI.S:eTc.s: 

+ -VH-+ e e Ve • (4) 

Trume pacrrap;bI Bh!rn.s:µ;eJIII 6h! B HeHTPHHHOM geTeKTOpe KaK ll30lIHpOBaH

Hhle 0JieKTpOMarHHTHble JIHBHII 6en a;a;poHHoro corrpOBO:lKp;emrn II MIOOH-

. Horo TpeKa. He:ii:TpIIHHhlH geTeKTop pacrrono:iKeH Ha paccTO.S:HIIH 64 M OT 

MIIIIIeHII, panMepbI ero a<p<peKTIIBHoro o6'beMa B beam-dump aKcrrepIIMeHTe 

COCTaBJI.s:JIII 2,4 X 2,4 X 23 M ' Macca - 49,5 T. B rrpon;ecce 0KCII03IID;IIII 

Ha MIIIIIeHb 6bIJIO c6po11IeHO 1, 71 X 1018 rrpoTOHOB. B penynbTaTe o6pa-

.. 6oTKII µ;aHHbIX rrepBoHa'!arrbHO 6blrro oTo6paHo 3450 co6bITIIH c Bep11I1rao:ii: 

B a<p<peKTIIBHOM o6'beMe MHIIIeHHOH '!aCTII p;eTeKTOpa. IloIICK H30lIIIpOBaH

HhIX aneKTpOMarHHTHhIX lIIIBHe11, KpHTepnn OT6opa co6bITlIH II B03MO)K

Hble IICTO'IHIIKII <poHa rro;a;po6Ho OIIIICaHbl B pa6oTe [7]. Ilocne Bbip;eneHII.S: 

co6bITHH C ll30lIIIpOBaHHbIMII arreKTpOMarHHTHbIMH JIIIBH.S:MH II IICIIOJlb:JO

BaHH.s: KpHTepIIeB OT6opa OCTMOCb 1 co6h!TIIe, KOTopoe MO:lKHO C'lllTaTb 
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KaHµ;uµ;aToM Ha pa,crra;a; T.S::iKenoro Heii:TpIIHo rro 1myqaeM0My KaHarry. CMo

;a;em1poBaHHhlii: MeTOi);OM MoHTe-Kapno q>OH C y'!eTOM KpIITepIIeB OT6opa 

C06bITIIH COCTaBIIJI 1,5 C06bITU.S: B HopMHpOBKe Ha IIOJIHYIO CTaTHCTIIKy. 

TaKUM o6panoM, rrpeBbI11IeH1rn curHarra Haµ; q>OHOM B aKcrrepHMeHTe He 06-
Hapy:m:eHo. 

3. MeTo~ H peoyJihTaTbl aHaJIHOa 

. Bepo.s:THOCTb po:iKµ;eH11.s: T.S::iKeJibIX He:ii:TpIIHO VH B pacrra;a;ax r.- II K-Me:JOHOB 

rrporropD;HOHMbHa Bepo.S:THOCTII pacrra;a;a Me:JOHOB Ha He:ii:TpIIHO C HyrreBoii: 

Maccoii:, KHHeMaTII'leCKOMY .<paKTopy PIH' a TaK:iKe KBaµ;paTy COOTBeTCTBy-

10w;ero arreMeHTa MaTpHD;hI cMe11I1rnaHu.s: IUeHl 2 umx IUµHl 2 B naBIICIIMOCTII 

OT Toro, pmKµ;aeTC.S: JIII T.S:,I(erroe HeIITpIIHO B nape C arreKTpOHOM IIlIII MIOO
HOM [8]: 

BR(M-+ l vH) = BR(M-+ l v) ·PIH· IUIHl2, r;a;e (5) 

,\
1

/
2 [1, 81, 8..,H] • (81 + 8..,H - (81 - 8..,H )2) 

PIH= 81·(l-81)2 ' 

..\[x, y, z] = x 2 + y2 + z2 
- 2xy - 2yz - 2xz, 

[ m1 ]2 . . [m..,H]2 81 = -- , 8..,H = -- , l = e, µ, M = r., K. 
mM mM 

B CJIJ'lae 'IIICTO JieIITOHHOro pacrraµ;a <paKTOp PIH J'IIITbIBaeT TOT <pa.KT, 

'ITO rrp11 KOHe'!Hoii: Macce VH rroµ;aBJieH1re p;aHHOII MOp;hI pacrra;a;a, BhI:JBaH

Hoe coxpaHeHIIeM CIIIIpMbHOCTII,"6y;a;eT MeHbllle, '!eM µ;n.s: 6roMaCCOBoro 

Heii:TpIIHo (HarrpIIMep, rrpII m.., = 0 p = l, a rrpII m..,H = 200 MaB p :::;:i 105 

µ;rr.s: K -+ evH II p :::;:i 4 µ;n.s: K -+ µvH) [9]. . 
ECJIII T.S:)I(eJih!e Heii:TpIIHO BO:JHIIKaIOT OT pacrraµ;oB r.- II J{-Me:JOHOB, TO 

OHII MoryT IIMeTb Macey, He rrpeBh!11Ia10w;y10 mM - me. B IIHTepBarre Mace 

0 < m..,H < mK - me Hap.s:µ;y c per11cTp11pyeMhIM KaHMOM pacnaµ;a.vH-+ 

·a 



e+e-ve BOOMO)KHbl TaK)Ke II µ;pyrue MOp;bl pacnaµ;a TH)Ke1!blX HeHTpIIHO [10]: 

vn-+-yv, (6) 

VH-+ "f"{V, (7) 
+ -VH-+ Jl e Vµ, (8) 
- + VH - µ e Ve, (9) 

VH-+ 7r+e- t (10) 

VH-+ µ+µ-Vµ t (11) 

VH-+ 1r+µ- • ( 12) 

TmKem,Ie HeHTpIIHO c MaCCaMII m.,H . < 2me He MoryT 6bITb ::iaperIICTpIIpO
BaHbl B Ha~eM aKcnepIIMeHTe, T.K. WIIpIIHbl pacnaµ;oB (6) II (7), B03MO)KHblX 
B aTm'i o6nacTn Mace, o~eHb MaJibl [11], n aTn pacnaµ;bl 6ygyT nponcxoµ;IITb 

::ia acpcpeKTIIBHblM o6'beMOM µ;eTeKTOpa. llinpIIHbl TpexqacTH'lHblX pacna-
µ;oB (4), (8), (9), (11) Bbl'llICnHIOTCH no cpopMyne 113 pa60Tbl [12]: . 

_ - G} · m~ . 2 
f(vn----> l Ff)= 192 . rr3H · IUIHI · IFJ, rAe (13) 

1(l-xi)2 1 2 2 2 1 2 2 1 2 2 2 
IFJ = 12 · dzz- (1 + x1 - z)(z - x2 - X3)>. I [z, 1, x1]>. / [z, x2,x3] • 

(x2+x3)2 

mF m1 ' m1 
xi = --, x2 = --, x3 = --, 

m.,H n1.,H m,,H 

a µ;ByxqacTII'lHblX (10), (12) - no cpopMyne n::i pa6oTbl [13]: 

f(vn----> l1r) = f(1r----> µv) · IUIHl2 
• W(x,y,z), rAe 

W(x, Y, z) = ((1 - x2)2 - 2y2(1 + x2) + y4]1/2 . ((1 + x2 - y2)(1 + x2) 4x2] 
· 2z2y(l-z2/y2)2 , 

m1 x= -~, 
fivH 

ffi,r - --, 
Y- m,,H 

mµ 

z = mvH 

(14) 

· Ilpn pacqeTe wnpIIH Mbl npeHe6peram1 MaccaMn aneKTpOHHoro II MIOOH

Horo HeIITplIHO. BenII'llIHbl, o6paTHble napQllaJibHblM WIIplIHaM pacnaµ;oB 
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T; = l /f;, nony<IeHHbie Ha ocHoBe np1rneµ;eHHblX <J>opMyn B. npeµ;no.rro)Ke

HIIII IUenl 2 = IUµHl 2 = 1, noKa:JaHbl Ha pnc. 1. ,Il;oMIIHIIpyrom;m.m MO

µ;aim pacnaµ;oB THiKeJiblX HeiiTpIIHO B IICCJie;:i;yeMOll o6JiaCTII Mace HB11HIOTCH 

VH - e+e-ve, VH - 7r+e- II VH - 7r+µ-. 
Puc. 2 nnnrocTpnpyeT n0Be;:::i;em1e BpeMeHII )KII:JHII TH)KeJioro HeHTpimo 

T,,H = 1/ftotal B paccMaTp1rnaeMOM IIHTepBa...:e Mace µ;JIH cnyqaeB IUeHl 2 = 
IUµHl 2 = 1 II IUeHl 2 = IUµHl 2 = 10-6

• 

CneKTpbl BTopII'IHblX 1r- II K-Me30HOB, npII pacnaµ;e KOTopblx BOO

MOiKHO o6pa::ioBaHIIe THiKeJiblX HCHTpIIHO, 6blJIII nonyqeHbl c nOMO~bIO np·o

rpaMMbl FRITIOF (Bepc1rn 4.X)[14]. Ha ocHOBe aToii nporpa.MMbl, Bxoµ;H

m;eii B naKeT LUND Monte-Carlo, 6blno pa::iblrpaHO 30 000 B3aIIMoµ;enCTBilll 

70 faB-HbIX IlJ)0TOHOB c Bem;ecTBOM MIIWCHII. 
Ctmµ;eJIIIJ)OBaHHbie CileKTpb1,7r- II J{-Me30HOB lICilOJib30BaJIIICb il;JIH IlO

nyqeHIIH 3aBIIClIMOCTII OiKIIp;aeMoro KOJIII'leCTBa N,,H ::iaperncTpnpoBaHHblX 
B a<J><J>eKTIIBHOM o6'beMe JieHTPHHHOro AeTeKTOpa pacnaµ;oB VH -+ e+ e-ve 
OT MaCCbl HeiiTpimo: 

N,,H = Nprot ·NM· DM · BR(Af-. lvn) ·DH· BR(vH _. e+ e-ve) · !l · c, (15) 

rµ;e 

Nprot - cyMMapHoe 'llIC110 npoT0HOB, c6poweHHblX Ha MIIWeHbj 

NM - 'llICllO MC30HOB 1myqae1mro KJiacca, o6pa3oBaBWIIXCH B oµ;HOM Im 

30 000 pa3blrpaHHblX aKTOB B3aHMOµ;eiicTBIIH npoTOHa B MIIWeHII. Cpeµ;HHH 

MHOiKeCTBCHH0CTb MC30H0B 0Ka38JIOCb paBHOII: n( 7r±) ~ 7, 2, n(J(±) ~ 0, 5; 
DM - BepOHTHOCTb Toro, "ITO o6pa30BaBWIIIICH Me30H pacnaµ;eTCH µ;o 

B3aIIMOµ;eiicTBirn: 

..\,u 
DM = ---- \ ' 

CTM1MJ3M + AM 
(16) 

rµ;e TM - BpeMH :lKH3Hll MC30Ha, A.\.f - µ;m1Ha Hµ;epHoro nornom;eHHH Me30HOB 

B iKeJie3e. OHa Bbl'lIICJIHeTCH no <J>opMyne AM= N/u-p' rµ;e a - ce'leHne no

rnom;emrn µ;aHHoro Tima Me30HOB npn B::ianMoµ;eiicTBIUI c H;J;paMH Bew;ecTBa 

C aTOMHblM BeCOM A B HCCJieµ;yeMOM IIHTepBane aHeprnii:, p - nJIOTHOCTb Be

m;ecTBa MIIwem1, NA - 'lIICJio ABoraµ;po; 

BR(vH -+ e+e-v) - BepoHTHOCTb pacnaµ;a TH:lKenoro HenTpIIHO no 

perncTpnpyeMoMy KaHany. cha BeJin'lnHa B nccneµ;yeMOM riHTepBane Mace 

npeµ;cTaBneHa H~ pnc. 3. BR(vn -+ e+e-v) n::iMeHHeTCH OT 100 % B 06-

nacTn Mace MeHbWe 140 :t'vfaB µ;o HeCKOJibKIIX npOQCHTOB B o6JiaCTll Mace 

60Jibme 250 M3B; 
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DH - BepO.!ITHOCTb Toro, 'ITO VH pacnaµ;eTC.11 B 061,eMe µ;eTeKTOpa [8]: 

DH= 
L2 -Li 

CTvH"fvHf3"H' 
(17) 

rµ;e Li = 67 M II Li = 90 M - paccTO.IIHIIe OT Muwemt µ;o nepeµ;Hero n 

µ;o ::mµ;Hero Kp~ aq>q>eKTIIBHOro o6'beMa µ;eTeKTOpa COOTBeTCTBeHHO. 8Ta 

BeJIII'IIIHa np.!IMO nponopI~lIOHaJibHa KBaµ;paTy arreMeHTa MaTpIIIJ;hl CMewu-
BaHUJI IUIHl2; . . 

Q - aKCenTaHC. µ;eTeKTOpa; 

C - aq>q>eKTlIBHOCTb peKOHCTPYKJ.~mI arreKTpoMarHIITHbIX JlIIBHeii: C y'Ie

TOM KpIITepueB oT6opa co6hlTnii: [7]. 

Ifo cooTHoweHnii: (5), (15) n (17) crreµ;yeT, 'ITO 'IIICJIO B03Mo:iKHhlX pac

naµ;oB T.!DI{eJihlX Hen:TpIIHO B µ;eTeKTOpe 1V,.,H rrporropn;IIOHaJibHO IUeH 14' 

IUeHl2· IUµHl 2 nrrn JUµHl 4 B 3aBlICIIMOCTH OT Toro, B nape c KaKIIM rrerrTOHOM 

po)Kµ;aeTc.11 VH II no KaKOII Moµ;e pacnaµ;aeTc.11. Ilpu pac'IeTax npeµ;norrara

rrocb, 'ITO IUIHI = IU1•HI = l. IIcxoµ;.H H3 Tbro, 'ITO npu IIOIICKe B µ;e

TeKTope lI30JIHpOBaHHhlX arreKTpOMarHIITHhlX JlIIBHeii: 6bIJIO o6Hapy.lKeHO 1 

co6bITlie nplI q>oHe 1,5 co6bITUJI, Mhl MO)KeM ycTaHOBHTb Bepxm1e npeµ;errhl 

Ha arreMeHThl MaTpHil;hl CMew1rnamrn Ha 90%-HoM ypoBHe µ;ocTOBepHOCTII, 

lICIIOJlb3Y.II MeToµ;, onn:caHHhlM B pa6oTe [15]: 

( IUIHl 2 
• IU1•Hl 2

) . . = 3, 1 / N,.,H. 
upper limit 

(18) 

Ha pn:c. 4 II 5 npeµ;cTaBJieHhl pe3yJibTaThl aHaJI1ma µ;rr.11 arreMeHTOB Ma

TPIIU:bI CMeWIIBaHUJI IUeHl2 n IUeHI · jUµHI cooTBeTCTBeHHO. ,Il;JI.11 cpaBHemrn 

npIIBeµ;eHhl pe3yllbTaThl xorrrra6opau;nn: CHARM B ny'IKe wupoKoro crreK

Tpa [2] n aKcrrepIIMeHTa PS191 [3]. Bonee )KeCTKIIe orpaHII'IeHII.11, norry

'IeHHhle B HaWeM axcnepIIMeHTe no cpaBHeHIIIO C pe3yJibTaTaMlI ycTaHOBKlI 

CHARM, o6'b.lICH.IIIOTCH MeHbWIIM paccTO.IIHIIeM OT MnweHII µ;o Heii:Tp1rn

Horo .o;eTeKTOpa,. OTHOCIITeJibHO HeBhlCOKoii aHeprueii: npoTOHHOro ny'IKa, 

60JibWeii: npoT.II)KeHHOCTbIO aq>q>eKTIIBHOro o6'beMa µ;eTeKTOpa II JIY'IWHMII 

q>OHOBhlMH ycJIOBlI.IIMH. K npeHMy~eCTBaM axcnepIIMeHTa CJieµ;yeT OTHeCTII 

TaK:iKe lI ero 'IYBCTBlITeJibHOCTb K 60JibWHM IUIHl2 (> 0, 1) BO Been: HCCJie

µ;yeMOll o6nacTu Mace Hen:TplIHO. B OTJIII'IIIe OT aKcnep11MeHTOB CHARM II 
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PS191, U3-3a cpaBHIITeJibHO He60JibWOro paCCTO.IIHlI.11 OT µ;eTeKTOpa µ;o MII

weHlI He nponcxoµ;nT 3aMeTHoro ocrra6rreHirn rroToKa TH)KeJihlX Hei'tTpIIHo, 

Bhl3BaHHOro IIX pacnaµ;aMII µ;o µ;eTeKTOpa. 

Hn:iKH.11.11 rpamtn;a ncCJieµ;yeMoii: o6rracTII Mace T.II)Kerroro Hen:TplIHO orrpe

µ;err.11eTc.11 ycrroBHeM IUIHI ~ 1 n cocTaBJI.lleT ~ 5 MaB µ;M IUeHl2 II~ 3 MaB 

µ;rr.11 IUenl · IUµHI• 

u .._, 
p 

-I 
10 11, 

• j 
10 

-7 
10 

. . . . . . 
2\ 

\ ......... . 
.. 

4; . . . 
.... ~ .. 

. . 
•. 

-9 
10 ...... ::.:.·•··.:.:.:.·-· ...... •• ... ~. 

~ 10 .................. _._ ...... _._._,_.,_,_-'--'_,_.._._._ .............. _._ ............. _._ ............. _._ ....... _._._,_ ...... ..,_,_,_ ...... ..,_,__,__, 
50 100 150 200 250 300 350 400 450 500 

MV (M3B) 

PHc.1. 3aBHClIMOCTb BeJIII'IIIH, o6paTHhlX napu;IIaJibHhlM WHpIIHaM 

pacnaµ;oB T.II)KeJioro Hen:Tpn:Ho, OT ero Macchl B nprµ;noJio)KeHHH llleHl2 = 
IUµHl 2 = 1: 

1 - npon;ecc VH --t e+e-ve; 
2 - npou;ecchl VH --t µ+e-vµ II VH --t µ-e+ve; 
3 - npon;ecc VH --t 1r+ e-; 
4 - npon;ecc VH --t µ+µ-vµ; 
5 - npon;ecc VH --t 1r+ µ-. 
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Puc.2 . 3aBHClIMOCTh BpeMeHH :iKll3Hll T1!:iKerroro 

MaCChI B nnyqaeMoM HHTepBarre 3 + 490 MaB: 

1 - B rrpeµ;rrorro:iKeHHll IUenl2 = IUµHl 2 = 1; 

2 - B rrpeµ;rrbrro:iKeHHll IUeHl2 = jUµHl 2 := 10-6
• 

,.__ 
,> 

+(I) 
(I) 

j 1 

>':I!. .._, ... 
i:Q 

-1 
JO 

JOO 200 JOO 4()() 

MV (M3B) 

HeiiTpHHo oT ero 

Puc.3 . 3aBllCllMOCTh Bepo11THOCTII pacrraµ;a T1!:iKerroro HeiiTpllliO no 

KaHarry VH -t e+e-ve OT ero :Maccbl B rrpeµ;rrorro:iKeHllll IUenl 2 = IUµnl 2
• 
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MV (Ms:3) 

Puc.4. BepxHIIe rrpeµ;errhl Ha Koa<f><f>11uHeHT MaTp1u.~ cMelllIIBaHll11 

IUeH 12 Ha 90 %-HOM ypoBHe µ;ocToBepHOCTII: 

1 - penyrrhTaThI Heii:TpHHHoro AeTeKTopa lI<PB8 - OIIHII; 
2 - penyrrhTaThI Korrrra6opaunn CHARM [2]; 
3 - penyrrhTaThI aKcrr~pnMeHTa PS191 [3]. 

4. 3aKJIIOqeHHe 

B pe:JyITbTaTe IIOIICKa pacnaµ;oB crra60B:JaII~10µ;eiicTBYJOlll.llX Hei'tTpaITbHhlX 

qacTHU B beam-dump axcrrepuMeHTe Ha Heii:TpHHHOM AeTeKTope lI<PB8-

0llHII T11:iKerrhle Heii:TpllHO B IIHTepBarre Mace 3 MaB < mvH < 493 l\faB 

He o6Hapy:iKeHhI. YcTaHOBITeHbI BepxHHe npeµ;errhl Ha arreMCHThl MaTpHUhl 

cMelllnBaHirn IUeHl2 ~ 10-5
, IU,nl · IUµHI ~ 1,5 • 10-5 npn mvH ~ 100 l\faB 

ll IUeHl2 ~ 2· 10-7, IUenl · IUµHI ~ 3.10-7 rrpn mvH ~ 300 MaB Ha 90%-HoM 

ypoBHe )J;OCTOBepHOCTII. 
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PHc.5, Bepxm1e npeµ;eJibI Ha Koaq>q>nuneHTbI MaTpIIUbI cMeunrnaHirn 
IUeHI · IUµHI Ha 90 %-HOM ypoBHe µ;ocToBepHOCTII: 

1 - pe3yllbTaTbI aeftTpHHHoro AeTeKTopa II<t>B8 - OIIJIII; 
2 - pe3yJibTaTbI KOJIJ1a6opau1m CHARM [2]; 
3 - pe3yJibTaTbI aKcnepnMeHTa PS191 [3]. 

ABTOpbI Bbipa:arnioT rny6oKyro npII3HaTellbHOCTb 6oJibllIOMY KOJIJieK
TIIBY COTpyµ;HIIKOB, npIIHIIMaBIIIIIX Henocpeµ;CTBeHHOe yqacTIIe B C03µ;a
HIIII II o6ecneqemrn Haµ;e;KHOII pa6oTbI aeiiTPHHHoro .AeTeKTopa II<t>B8-

OIIJIII. 
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6apaHOB C.A. u AP• ,. -Pl-92-494 
I TTOHCK nDKCJlblX HeiiTpHHO Ha HeiiTpHHHOM )'.leTeKTope 
J1cf)B3 - Ol15U1 

. ' ' 
.ll.aHHble 3KCnepuMeHTa no IIOJIH0MY nornomeHHIO nyl!Ka Ha 70 n)B-HOM 

npoTOHHOM yCKOpHTCJIC J1cf)B3 (TTpoTBHHO) 6b1JIH npoaHaJIH3HpoBaHbl C ll,CJlhlO 

noncKa pacna)'.lo~ TSDKCJIOro HeHTPltHO v11 - ?+ e-ve B ueii;pHHHOM )'.leTeKTopc 

J1cf)B3-Ol1.5111. TTpeBblllleHHSI cumana•HaA cpottoM ue o6uapy)Ketto. Ycrauos

neHbl sepxunc npeACJihI Ha 3JieMCHT"! MaTpHU.hl cMelllttBattusi I l./e11 1
2 s•.irn

Tepsanc Mace 5 M3B < mv,, < 493 M3B n I Ue11 1 "'' U1,11 1 B HHTepsane Mace 

3 M;lB < mv < 388 M3B Ha 90%-HOM yposue AOCTOBepHOCTH. · 
• . H . . . 

Pa6oTa BhinOJIHeHa s Jla6opaTOpHH SI)'.lepHbIX npo6neM 0115111. 
~ . ' ' 

llpenpHHT O6,,eAIIIICIIIIOIU HIICTH.TYTa llAC(lllblX HCCJleA0BallHfl. Jzy611a 1992 . 

TTepeBO)'.\ aB;OpoB 

Baranov S.A. et al. . • Pl-92-494 

Search for Heavy Neutrinos at Jhe IHEP - JINR • " 
Neutrino Detector · · 

) ' . ·• . . . (\ . . 

Data from a proton beam-dump experiment at the, 70 GeV Serpukhov 

ac~elcrator ~en{analysed to se~rch for heavy ne~trino decays v11 - .e+ e~v e 
at the IHEP-JINR Neutrino Detecto~. N~ signal over background was found. 

The upper limits on the elements of a· mixing matrix. I Ue11 12 in the mass 

range 5 MeV < mv;{ < 493 MeV. ,;nd I_UeH,' • IY,,111. in the mass range 

3 MeV < m1,
1
~ < 388 MeV_ were establishe~ at90% CL. 

The. investigation has been performed at the Laboratory of N,uclear 
Problems, JINR; . . 
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