
B Jla6ope.TOpD ,RJ;epBHX npo6.11e11 
IPCD'lJTB uepHHX a:cCJie.loBSHd. 

IMA.'!'FieCKHX HSYK 

M'l'IA8CKIIX BaYR 

t 'l'IA9C1UIX BQK 

'1'1A8C1UIX BSYK 

~t--cCJle.leBB'l'eJIJ,CltOe J'lpeu;eoe: 

.,.J 

C.A.BJHII'l'OB 

D.A.Ea'l'JCOB 

S.ll.KJIC'1'9H9B 

B.H.llepBJIDH 

DeD IT.H.le<Se,le:aa AH CCCP, MocKBa. 

COC'l'OH'l'CJI "--" 1988 r. 

t-ce,KSHHH cnelll!laJIH3KpoBaHHoro CoB eTa _.n_. 04. 7. or. 03 

LepHHX npo6.neu 06'Le.umeHHoro HHCTH'l'YTB .RJ;epHHX 

MoCKOBCROI 06JiaCTK. 

OHHH. 

luoCJl8B "_" .· · 1988 r. 

CD8lll!laJIHSBpoBaHHoro CoBeTa 1 

~911B.'l'IA9CKHY Ha.YR . · .x;·/ 
/.--:.) . 

/1,. 

; ~ 

ll.A.EaTYCOB 

J 

I 

l 
' 

OB!lAH XAPAKTEPHCTHKA PAEO'IH 

AR±yB.JII,HOCT:&. Ot~apoBa.HHHe t~acTHil!l smrumTcJI nepBHM ceMeftcTBOM aJtpo
HOB, CO,lepJl811lHX TJDiteJillft KBapR, T. e. me >> 1\KX:P • lf3y'leHKe HX CBOftCTB CY
mecrneHHO .I.1UI noHKMaHIDJ ,lKH8MHRK o6paaoBaHIDJ K pacna.la t~acTHU, B coo
TaB ROTOPYX BXO,l11T TJ'IllteJill9 KBapRK, npe,llCRaSaHRIJ oco6eHHOCTe~ HX pox
;J;eHWI K pacn8,la. Yxe nepBHe sRcnepKMeHTH no RcCJie,llo:Bamno pactla.lOB ot~a
poBa.HHYX 'laCTHU tiORaSanK, 'ITO BOIIpeRR TeopeT~ecKKM npe,llCRaSaHWIM 
cneRTaTOPHSJI MO;J;eJI:&, r,lle ,llKHaMKRB pacna.a oqapoBaHHoft qacTHil!l onpe,lle
.llffeTCJI TO~RO ,llHHaMKROft p8Cti8,la O'lapOBaHHOrO KBapRa, ·He B COCTOJIHKK 
OtiHCaT:& OCHOBHHe CBOftCTBa oqapOBaHHYX~poHOB: HK Kepapxmo HX BpeMeH 
USHH, HK OTHOCKTe~HHe BepoRTHOCTK p83JIK'IHYX MO.ll pacna,lla. 

ARTYB.JII,HQCT:& ,llaHHOft pa60TH SaKJID'IaeTCJI B tiOJIY~9HHH HOBHX SKCnepH
MeHTB.JII,HYX .laHHYX, paCIIIKpsm!lKX HBIDH sHe.HKR o XHHaMHRe o6pasoBaHWI K 
pacna.a 'laCTim C TJDiteJIHM O'lapoBaHHHM KBapROM. . 

HccJie,llo:BaHKe ot~apoBaHHYX qacTHn RB.llffeTcJI cJiaaHoft 9RcnepKMeHTB.JII,HOft 
S8,la'left. STO CBJISaHO C MaJIHM Ce'leHRe'J. HX poli!,J;eHKJI, He6o~mKMK BpeMe
HaMK USHK"" I0-12 - 10-13 CeRYH,Il K 06MKeM MOX p8Cti8,la, o6yCJIOBJI9H
HHM 6o~mo! HX Maceo!~ HsyqeHKe ot~apoBaHHHX t~acT~m BeXeTcR ceroXHR c 
npKMeHeHKeM CaMOft·coBpeMeHHoft rK6PKXHOft MeTOXHKKo 06meft cxeMoft rK6-
PKXHYX 8KCtiepKMeHTOB RBJIJ~eTCJI CO'IeTaHKe BepmKHHOrO ,lleTeKTOpa C BHCO
KKM tlpoCTpaHCTBeHHHM paspemeHKeM, He06XO,lKMHM ,I.1UI pas,lleJieHWI BepmKH 
o6pasoBaHKJI K pacna,lla ot~apoBaHHYX qacTwu,c BHemHKMK xeTeKTOpaMK, nos-
BOJIJD:IIlKMK aHaJIKSHpoBaT:& BTOpK'IHHe 'laCTHII;Ho 1· 

Pesy~TaTH, COCTaBll!l!lliK9 OCHOBY ,llKCCepTanHK, tiOJIYReHH B XB1X rK6pH,II;
HYX SRCIIepHMeHTaX C 8MY~CHOHHHM BepmHHHHM X9T9KTOPOM, BHIIOJIHeHHYX Ha 
HeftTpHHHYX ny'IRSX JCROpHTeJieft ~B3(CepnyxoB) K ~HAn(EaTaBWI). 

Ue~D J!CCepTaqHOHHOft pa6oTY JIBJIJieTCJI: 
- perKCTpanBJI HeftTpHHHYX BSaKMO,J;eftcTBHft K liOKCK Ot~apoBaHHYX 'laCTim 

BO B38KMO,J;eftCTBHJIX HeiTpHHO C ,RJ;paMK B ¢oTOSMY~CKK B 3RCnepKMeHTe 
Ha ycKopHTeJie H~B3(CepnyxoB); 

- KCCJI9XOBSHK9 O'lapoBaHHYX''IaCTHn, poz,ll9HHYX BO BSaKMO;J;eftCTBKJIX Heft
TpHHO C Jl,ll;paMK B i{loTOSMY~CHK B 8KCtiepKMeH'l'e, BHIIOJIH9HHOM Ha YCROPK
TeJI9 WHAJI (EaTaBrur). 
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ll.A.Ba'!'YCOB 

OHIWI XAPAKTEPHCTHKA 

AKp am.Hocn. 011apoBaHHYe 11aCTHUH H 

HOB, COJ;epaaDUIX T.Rllte.mrlt KBapK,T.e. me ; 
!ll8CTBeHHO ~ UOHI!MaHHH ,UH8MJ[KJ[ o6pas 
TaB KOTOpliX BXO,lHT TJillteJIH8 KBapKJl, npe 
;~eHHH H pacna;~a. Y~e nepBHe aKcnepHMeH 
poBaHHHX 11acTan noroasana, 11TO BonpeKH 
cneKTaTopHSH MO.l~. r:~e ,lJ[HSMJlKa pacn 
~eTCH TO~KO ;IJ[HaMJlKOI pacnaJ;a 011apoB 
OTIHCaT~ OCHOBHHe CBOICTBa 011apoBaHHHXE 
~1/tSHH, HJl OTHOCH'l'e~HJie BepoH'l'HOCTIIt pe 

AKTyam.HocT~ ,laHHOI pa6oTH saxnD11ae 
M8HT8JIJ>HHX .laHHllX, paCmlltpRDIUlX HBIDI/t Sll 

pacn8,la 11aCTHn c T.RllteJIHM o11B.po:saHHHM R 
Hcc~exo:saHKe o11apoBaHHHX 11acTan H~ 

88,la11el. :7'1'0 CBHSSHO c ManHM ce118HH~L 
HaMH lllltSHIIt "" I0-12 - 10-13 ceKYHX !It Oel 
HHM 6o~mol HX Maccol. Hsy11eHHe o11apo:E 
npHMeHeHHeM CaMOft COBpeueHHol rllt6pJl.lHC 
pH.lHHX aKcnepHMeHTOB ~eTcH co11eTaHi. 
KHM npoCTpSHCTBeHHHM paspemeHHeM, HeOC 
o6 paso:saHHH 11t pacna,J;a o11B.poBaHHHX qac , 
BO~H aHanlltSHpoBaT~ BTOpJl11HHe 118C, 

Pesy~Ta'l'H , COCTaBHBWHe OCHOBY ~C< 
HHX 3KcnepHM8HT8X C 8MJ~CHOHHHM Be~ 
HeiTpRHHHX ny11KaX :JCKOpHTe~el ~B3(Ce ! 

Ue~D X!CCepTaHHOHHOI pa60TY ~el 

- perHC'l'pauRH HeiTpHHHHX B98HMOXeftCTBI 
BO B3aHMO~eftCTBHHX Heft'l'pHHO C ~palO 
Ha ycKOPIItT~e H~B3(Cepnyxos); 

- HCMe.lO:saHHe 011apoBaHHHX 11aC'l'Hn, pol 

'l'plmO C ~paMH B ctJoTOSMJ~CHH B 8KCI 
T8Jl6 ~HAJI (BaTaBHH). 

lt"\tlll!i{' tiHa.<: 
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llpaKT~9CKaH H9HHOCTD R Hay"'HSH HOBRSHa pa6oru. B ~CC9pTagaR pe
W9Ha ~OEHSH MSTO~qecroan npo6~eMa - perRCTpagaR HSATpHHHHX BSaRMO
~eftcTBHA·c ~PaMR B ~TOSMY~CRR C RCnO~SOBaHHSM. CRCTSMH ge~eyKaSa
HRRo YcneWHO npRMSH9H MSTO~ noRCKa B3aRMO~eftCTBHA no C~e~ B·ropRSOH
. T~HO 06~"18HHHX C~ORX ~T03MY~CRR. 3TO nOSBMMO B llKCnepRMeHTS 
E-III BnepBHe B CCCP saper.HcTpRpo:saTD BSaRMo~eftcTBKH HeATpRHo c RXpa
MR B ~TOSMY~CRR Ha YCKOpRTMe H~B3(CepgyxoB), B SKCnepHMeHT8 E-564 
Ha YCKOPHTMe ~HAJI(EaTamm) IIpoBecTtJ KC~9~0B8.HRR K nO~"'HTb HOBHe 

. .D:aHHHe o xapaxTepacTKKaX o6pasoBaHBH R pacnala oqapoBaHHHX'qacTKu, 
polt,li;SHHHX B:HefiTPKHHHX B3aRMO.D:SftCTBRRX. 

06o6meHHHA B ~ccepTaqaH ODHT npOB9.D:SHKR r.H6PK.D:HHX 8RCIIepRM9HTOB 
RMeer npaKT~SCRYD H9HHOCTD npH ~POBaHHH R npOBS.D:9HHH HOBHX SRC
nep.HMeHTOB no HCC~9.D:OBaHRD KOpOTROZRBYmi!X "'aCTRU. 

Co"'eTaHHe .D:OCTOHHCTB·sMY~CROHHon MBTO~KH c xopom.HMH cneRTpoMeT
pR"lecKHMH cBoftcTBaMR I5~ToBoft nysupDROBoft KaMe~B sxcriepHMeHTe, 
BHn0~9HHOM BO ~HAJI(EaTaBHH~ 06ecneqano'xopomxe YC~OBHH ~ aHanHSa 
saperHCTpRpOBaHHUX O"'apOBaHHHX "'aCTKU.B pesy~TaTe npoBe~eHHHX RC~e-
,li;OBaHHft BII9pBHe . 

0 
.· 

- saperHCTp.Hpo:saJt O"'apOBaHHUft ~r.(2450)~6apRoH; 
- nOKa3aHo, "'TO B HSfiTpKHHHX BSaRMO~eftCTBRax SHa"'HTS~HSH "'aCTD 
A~ -6apRoHOB o6pasyeTcJt 'lepes pacna;u;u O"'apoBaHHHX · Le-pesoHaHCoB; 

-· 06HapylieH n; -M9SOH C MO~Oft pacnaxa 6es CTpaHHUX "'aCT.Hg;- . 
- saperRCTp.HpoBaHO C06UTH9 1 ROTOpoe Ha.H6Mee B9poJtTHO RHT9pnp9TRpy-

8TCJt RaR pacna;u; BOS6Y:USHHOrO (23si)~COCTOJtHHH . or -MSSOHa. . 
P~ n~'leHHUX pesy~TaroB, B "'RcrHocrH ceqeHKe o6pasoBaHHJt oqapo
BaHHUX qacr.HH B HeATpKHHHX BsaKMo;u;encrBHJtX R BpeMeHa EHSHH oqapoBaH-+ o A+ 
HUX . fj J I) -MSSOHOB K /\c-6apKOHa1 ~0neJIHJDJT ,ltaHHU6 ~PYrHX SKCnepRMeH-
roB. . . . . . , 

_Anpo6agHH R ny6~RaHKH.·Pesy~TaTu ~ccepTanKOHHoft pa6oru npe;u;c~ 
TaBJIHJmCD Ha M~apo,IUme ROHcpapeHURR no ~Sl!Re BHCORRX SHeprd -
_Me~COH (I980), !ennuer (I984) KEep~ (I986); .D:O~~CD Ha 
ceccR.rrx OR~ AH CCCP, Y"'eHoro coBera OHHH, ~TOSMY~CROHHUX ROMRTe'l'ax 
H Hay"'HUX ceMRHapax OMHH. ITo Ma'l'ep~ ~ccepTanRH ony6~oBaHo 8 
pa6oT. 

C'l'PYR'fYpa R o6f.eM ~ccep'l'aiiHR. JlHccepTanKJt COCTOR'l' RS BBSXSHKR, 
"16THpex r~, SaRJIIl"'SHHH K CIIRCKa IUl'l'KpyeMoft ~T9pa'!'YpU, BRJIIl"'aD!l9-
ro II? HaRMeHoBaHH!. 06f.eM ~ccepTaiUIR I59 C'l'paHRH, BRJIIl"laJt 4I pzcy

~~·HOR·H 23 'l'a6Jnnnl. 
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COllEP.IAHHE PAEOW 

Bo BB6!8HRR.060CHOBaHa aRTY~HOCTD T9MaTKKR .ltRCC9pTanRR 1 : nepcneK
TRBHOCTD M6TO~RR RC~e~OBaHHR H Onl!CaHa CTPYRTYpa .D:RCCSp'l'anRR. 

B nepBoft r~aBe ~ae'!'cJt RpaTRoe TeopeTR"'ecKoe BBe;u;eHKe. PaccMa'l'pK- · 
BaDTCJt MaCCK~RKaiUIJt oqapoBaHHHX "'aCTRg, npe~CRaSUBaeMUe R y:r;e RSMe- · 
peHHUe KX xapaxTepKcTmw. HMaramcJt Bonpocs poJK,J;eHHH oqapo:BaHHUX ~
poHOB B HSft'l'pRHHUX BSaHMO,lteftC'l'BRRX K BOSMOllHUe M6XaHRSMH pacn~a: 
cneR'l'aTOpHSH MO~e~, BRJIIl"laJt M6XaHRSM OTpRUaTe~HOfi KHTe~epeRURR,.R 
aHHRrRJI.RIUioHHUe ~rpaMM!l. 

Bo B'l'opon r~e paccMo'l'peHU noc'l'aHOBRa, npoBe~eHKe R pesy~Taru 
COBM6CTHoro ~ - ~B3 - OHHH rK6p~oro SKcnepKM9HTa E-III no IIORC
RY o~apoBaHHUX "18CTKH BO BSaRMO.D:eiicTBRRX HBfiTpKHo C_ ~paMR B ~'1'0-
SMY~CRK. 3KcnepRM6HT 6Hn BHnO~HeH Ha HeftTpKHHOM nyqxe C SHeprzeft 
2 - 30 TaB YCKOpHTeJIJt H~B3(CepnyxoB) • CxeMaT~ BR.J; SKCDepRMSHT~
HOfi YCTaHOBKII IIOKaSaH Ha p:ac.I. 

PRc.I. CxeMaT~ BR.J; sKcnepKMeHT~Hoft ycTaHoBRR. B.It - Bep-. 
liiKHHuft ,lt9'1'9R'l'Op, CW - CKCT9Ma ge~eyRaSaHKH, CC - CHRH
'l'~OHHUe C"'9'l"'lHRR, .ill{ - KCKpoBUe RaMepu, Af. - aJm

MRHReBHe ~'!'pH • 

B nocTaHoBRe aRcnepKMeHTa, B oT~R"'Re oT· ~x rH6pH..ma· oniiTo:B,:Bl:l- · 
n~eHHHX paaee, 6an C.J:MaH HOM mar: a RM9HHO RCIIO~SOBaHHe Rpyn
HO! C'l'aiUIOHapHoft YC'l'aHOBRK - l!CRpOBOrO CII6RTpoMe'l'pa H~ - RaR "'aC'l'R 
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CliiCTeW IlM8YKa38HH.II, BHSIIIHero ,J;STeRTOpa BTOp~ ~aCT~ H H,J;eHTHqlR
KaTOpa MDOHOBo B Ka~8C'l'Be BepmHHHoro ~8T8R'l'Opa HCnOJILSO~CL ~8pHSJI 
<}ioTOBMY~CM THna BP-2. ~TOSMYJILCHOHRHe KB.MepH saxpenMnRcL nepe~ 
HCKpoBHM cneR'l'poMeTpoM ~ B cnellJianbHOM MO:Q~e. HcxpoBOft cneR'l'poMeTp 
COCTO~ HS ~X OCHOBHHX ~CTei:BCRpoBOrO ~OpRMeTpa H·MDOHHOro cneR
'1'poM8Tpa, B ROTOpoM HSM8~CL SHSR Sapaxa B HMeyJILCH MOQHOBo B CBCTe~ 
MY IlM8YKa39.HRII BMDllBJlHCL 'l'pR nyxsasopaue BCRpoBHe RaMS pH, YOTaHOB
neJiHue Mez..y 8yY~CHOHHHM MO~JieM li BCRpoBHM RaJIOpRMe'l'poM, a 'l'aDe 
nepBHe ,J;Be HCRpoBHe KaMepu ~OpRMeipa. llOliCR BSaHMO~elcTBBft B ~T0-
8yYJIDCliH npoBOXHJIC.II B SOHe npe~CRa3aHHO! CliCT8MOI IleJI8YRaS9.HRII H OCy
llleCTBJIJIJIM npocMOTpoM no 0~8MY o 

B axcnepl!MeHTe saperncTpxpo:a8Ho !3 BSaRMo~elcTBd He!Tpa,m,Hux 11ac
'1'l!Il, ~8BJI'l'L BS KOTOPHX HH'l'epnpeTHpoBaHH K8R HeftTpRHHHe BSSEMO,J;e!CTBM 
SaPJIKeHHoro 'l'OKao CpeXHJ~J~ 8HeprM Hel'l'pRHHHX BSaHMO~elcTBHI OOCTaBHJia 
,.. 8,9 r&B, ~TO OOrJiacyeTC.II CO ope~ SHa'lleHHeM 8HeprliH,~eMw HS 
cneRTpa He!TpmiHoro ey~. PElcliB,loB e11apoBaHHux ~TBil He dHJie Habe
Ho. 

B pesyJIDTaTe npoBe~eHM a~cnepHMeHTa.BnepBHe B CCCP dHnB saperzcT
pxpoBSHH He!TpRHHHe BSaKMO~elc'l'BRJI B ~epHoft ~'1'08MYJIDCHH. B XO~e 8RC
nepHMeHTa dHJI mixoMeH doJIDmol MeTo~ecKd OnHT, B 'llaOTHOO'fll, •npe~e
JieHH On'fJIMaJIDHHe pasMepH 8yYJibCKOHHOI MHmeHH nE> IIJ"'lcy, OTpadO'l'aHH am- · 
reMaTJA:ecRKe a.nropx'l'Mil nOJIY'IIeHM: neJieyxasaHd, "'TO nesBeJIHJio :a .-am.
HelmeM :r~acTHHRaM &Toro axcnepHMeHra'npoBeOTH HOBHA rzdpHXHHI axone
pRMeHr no xccne~oBaHKJ) oqapoBSHHHX 11B.CTBIJ;. 

B !penel rJiaBe HSJIOEeHH MeTO~Ka 8ROnepRMeH!1'aJIDHorO KCCJI8~0:BSHJIII 
Hel'l'pBHo~eHHR oqapoBaHHHX "'ROTBIJ; B rBdPHXHOM 8ROnePBM8HTe E-564 B 
SHaJIHs aaperxorpxpoBSHHHX pacliB,loB. B a!'OM axcnepHMeHTe, :awCMHeHHOM 
corpy~ecTBoM ~ - IDB3 - OHHH - CIDA - AOOTPAJIHfi , :a roaqec'l'Be Bep
mKHHoro ~erexropa xcnOJIDso~oL KpHoreHHo--qyBOTBK!'eJIDHa.ll ~epHa.~~ ~
TO&MYJIDOM, a BHemHHM ~e'l'eR'l'OpoM CJJYaKJia I5~!'0BM nysHpl>ROBSJI RaMe-
pa (IlK} ~HAH. . 

PaaMeDteHHe cfJ9TOSMYJIDOHH (pzc.2) BHY!l'PK pado~ero o~eua ITK odeone-
. 'U!BaJIO MaROHMaJI:DHUI axoen'l'SHC ~ Bi'Op~ 11S.OTBIJ; B CORpalllaJIO ~0 Mil:

HJIMYMa "Mep'l'B;yJ) SOHY" Mez..y ~T08MYJILOKelt H padotDi'!M B8DteO'l'BOM JIK. 8RO
nePH1rfeH'1' E-564 O'l'~aeTOJI OT ~pyrKX r.Hdp~ 8RCnepHMeHTOB ~OM Me
!'0~'118CRBX OCodeHHOC'l'e!: 
- onellJiaJIDHo ~ axonepHMeHTa B CCCP dHJia paspa6oTaHa H zsroToBJieHa 

xpxoreHHo--qyBO'l'BliTeJIDHM ~'l'OSMYJIDCM una BP-2K, coxpaHSm~~aJt ~o 
~80% OBOe! nepBOHQ~HOI ~BC'l'BK'l'~HOCTK npK RpBoreHHHX TeMne

pa'l'J'pax; 

- ~epHaR: ~'l'OSMYJILCM dHJia noMemeHa BHYTpl> eysHpLROBol KaMepH: 
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15-<t>YTOBaS'l nyJblpbKOBa!'l KaMepa 

Plilc.2. CxeMa pacnonoseHH.II KOHTe!He
poB 0 <}ioTOSMYJILCHe!.BHYTPK 
I5~ToBo! nysHpbROBoft R8Me
PH ~HAH B SRCne~eH'l'e E-564. 

- ~ nozcroa HeATpHHHHX BsaKMo
~eftcTBB! B ropRSOHTanbHO 06-
~~eHHHX CXOXX ~TOSMY~CRR, 
Hapaxy C TpaxznROHHHM MSTO~OM 
npoCMOTpa no o6MMY, npRMe-: 
HHJICJI MSTO~ noHCKa no 'CJI.e:rr::l • . 

llpRHUHnRanbHHM ~ocTOHHCTBOM Me
To~a noHcroa no one~ ~eTc.ll 
HeSaBRCRMOCTL S~KTRBHOCTH no
BORa OT ~CJia C~HOROHRSHpylD
mRX ~acT~ B BepmRHe nepBH~oro 
BSaHMO~encTBRH. STKM MeTO~OM . . . - . 
6HnH nepecMorpeHH BMY~CHo~e 
KB.MepH,nepBoHa~HO npoCMOT:
pemme no o~eMY.· :3(fxpeKTHBHocn 
noncroa BsaHMo~eftcrBRA npocMoT
poM.no o6~eMY B cpe~eM cocra
BW ,.., 22%, a Me!oxoM nozcy.a 
no cne~ N 64%., llpH .npocuorpe 
no cneX! nORCK TpeKOB BTOp~-

·HHX ~aCT~ npoBOXHnC.II B ppe~
HeM .Ha paCCTOHHRRX ~ 7 MM OT 
npe~CKa3aHHOft"Bepnmnl ~epB~O

ro BsaHMo~eftcrBRJ~, a He Ha BH-
xo~e RS SJQ'~CROHHOft. CTOnKRo B STOM COCTO.IInO·. OCHOBHOe OT~e OT Me
TOXHKR, zcno~syeyoft ~ noacroa BsaKMo,l{eftcrBB! B BeprHRBnLHO o6~~eH
HHX CJIOJIX ~TOSMY~Clmo 

, Euno npoBe~eHO ~ C88HCa o6~~8HRSI KpHoreHHO-~BCTBHT~HOft 
~epHOti ~TOSMY~CIDl B ey~e He!TpmiO C IIIBpoKRM cneKTpoM :meprz! ~0 
200 raB Ha ycxopzre~e ~HAH •. B,nePBOM ceaHce ITK dana sano~eHH leAre
pxeM, l30 BropoM - HeoH-Bo.-_opo~oA cMeCLJ). OxMo SO% craucTmw no.ny:.. 
~8HO BO B'l'OpoM C88HC8 0~~8HH.Sio ITo IlM8YKa3aHRJIM B ~TOSMYJIDCRR Haft
~8HO 382 BSaRMo~eftcTBR.II li IB KaH,J;H,J;a.roB Ha paciiB,B; o~po:eammx ~CTl!Il • 
B xaccepraD;Hll no~po6Ho lls~ozeHH nocTaHOBKa li Bee aranH.npoBe~eHR.II 
axcnepl!MeHra o'l' no~~eHM: ne~eyroasamdt ~o ,pernCTPanHll li aHB.lm!a pac
IIB.lOB o~pOBSHHHX ~CT~. ilpoaHa.llliSHpo:saHH TO~OC'l'Hlle .XapaKTepHCTIDW 
D;M8YKaSSHB! B ~8K'l'liBHOCTH MeTO~OB noRCKa BSaRMO~eftc~~poCNOT
poM no o~ewy H no CJI8~ • B SB.lt1IIl~8Hlle . KpaTKO RS~OEeH aHa.mtS C8MH 
paCIIB,lOB O~poBSHHHX ~C'l'Hilo 

~rBepTM rJiaBa nocBJ~~I~eHa xcCJie~oBaHKD xapax'l'epxorKR o6pasoB8HK.II 
H pac~ saperncrpllpoBaHHHX o~poBaHHHX ~C'l'l!Il. 
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PHc.3. Pacnpe,~;eJieHHe BsaHMoxelcTBK! c 
poz,~;eHHeu o-qapoBSHHHX -qacTHil no 
BeJIH1iHHe KBS,J;~Ta nepe,~;aHHoro 
4-HMIJY,m,ca Q • 

H3 382 :B3aHMO,J;elcTBd, Hal
.~;emmx B ~TOSMYJil>CJm, BHXe
JieHO 207 V ,~ -BSa.JitMO,J;eiCT
Bd sapaJteHHoro rotta: !94 
He!TPHHHHX H I3.aurHHeiTpHH
HliX. a.eHTH®fintpoBa.Ho I3 pac-
IIB,J;OB O"liaDOBaHH},JX -qaCTHil - . 

o D.; • •z• · 50-,. 2 -, IDs-, ID Ds"""Meso-___ • . + . 
HOB-H 4 Ac-6apzoRa. Bee o"lia-
poBaHH!ie "liaCTHilH Hai.J;eHH B 
!94 HeATPHHHliX BSaHMO,J;elcT
BRRX, npz-qeM B,... 40% BSaHMO
,J;eftCTBK!, saperzcrpHpoBa.HHliX 

. Mero.~;ou nozctta no cJie~, Hal
.~;eHO"' 2/3 paCIIB,J;OB O"liapOBa.H-
HllX "liaCT;ih. 

HcCJie,J;OBaHH cpeXHHe MHOE9CTB9HHOCTH H RHH9MaTH"IIeCKHe xapaxrepzc
THKH HeATpHHHHX BSaHMOXeftcTBRA C po~eHHeM H 6es po~eHHH o-qapoBSHHHX 
-qacrzn. Pacnpe,~;eJieHHH He!TpHHHHX BsaHMo,~;eftcTBRA c o6pasoBaHHeM o-qapo-2. .. 
.BaHHllX MeSOHOB H 6apHOHOB CHJil>HO pasJIH-qBJlTCJt no B9JIH"IIHHe Q (p.ac.3). 
IloRasaHo, qro era oco6eHHocu poueHHH o"liapoBa.HHliX "liaCTHil MOllteT 6uu 
O~JtCHeHa B paMRaX KBapR-napTOHHO! MO,J;eJIH. 
. 0co6oe BHBMBHHe B 9RCnepHMeHT9 y,J;eJieHO HCCJie,J;OBBHBD o-qBPoBaHHHX 

6apzoHoB. B pacna,~;ax o-qapoBaHHux A~-6apzoHOB H,J;eHTHiflmntpoBa.H0"'60% 
BTOpH"IIHHX "liaCTHil, B TO BpeMJt RaR B pacmu:ax t>"', D0

-MeSOHOB"' 40%. 8TO 
cBJtsaHo c TeM, "liTO HMIJYJil>CH /\~6apzoHoB Mem.me, '"lieM D~l>0-MesoHoB. 
Bo BSaHMO,J;e!CTBHJtx C ~eHHeM 01iapoB8HHHX dapHOHOB npoBe,J;eH nOHCR 

I:e-peSOHaHCOB, ROTOplie pacna,J;BllTCJt no CHJil>HOyY BSaHMO,J;eiCTBJrm 
Lc +I\~ Cjj • BiroiCJIIIJIHC:L HHBaPBB.HTHHe MaccH A}6ap.HoHoB c H,J;eHT.H-

®nnlpoBEUili!OO! B co6HTHSIX c;;± -MesoHaM.H M/\:'lfi z pasRocu uacc All= M~r.'lf=
MAi • Ha p.ac.4 zso6p8llteHa H,J;eor~ sRa"liem Am; o6JiaC'l'H !(!56 -
!69 MsB/c2) H I!(2I0 :- 239 M:aB/c2) COOTBeTCTBYJIT 'l'eOpeTJAeCKH npe,J;C
RaSHl3aeMHM pa3HOCTJtM uacc M Ir_(2450) - M~c. H MI'_,(25IO) - MA .... coor
BeTCTBeHHo. llORaSaHO, -qro HCCJie,J;OBaH.He pacnpe,l;eJieH.HJt no pasROCTK 
MaCC Am B Re!Tp)!HHllX BSaHMO,J;elcTBHSIX noSBOJIJteT BH,J;eJIJtT:L ~cCOCTOJtHHJt, 
oco6eHHo ~c(2450), nocROJil>RY BeJIH1iHHR ~Ra B·arol o6Jiacrz pasHocrel 
Mace MSJia. B TpeX HS "lieTHpex BSBHMO,J;elcTBDI C ~lf,leHHeM J\~6apHOHOB 
BH,J;eJieHH ~c. cocro~: "£:(2450), L:h450) R J.;<25IO). OneReRa BeJIH-· 
"IIHHa ®Ira: ,J;JIJt ~e(2450) O,IO ± 0,04, ,J;JIJt Ec.(2450) 0,!3 ± 09 06 H 

H o 
,I;JIJt J:c(25IO) 0,4! ± 0,!9 co6HTHJt. 0qapoBSHHHR ~e(2450)-6apzoH sape-
rHCTpHpoBaH (p.ac.5) BnepBHe. llOJIY"IIeHO, "liTO B He!TpHHHiiX BSaHMO,J;elcT-

6 

I 

'l 

l 
J 

O.LO 

0.35 

0.30 

~0.25 

iD.20 
E 
~0.15 

0.10 

0.05 

,J, 

~-

.. 

CTBHSIX SHa"IIHTeJil>HaJt "liaCT:L 
6apzoHoB o6pasye'l'CJt -qepes 
pacmu;u I:c.-COCTOJIHHft. 06CYllt
xaeTCJt HHTepnper~ sroro 
pesy,m,TaTa B paMRaX npoc'l'olr 
CTaTHC'l'H119CRO! MO,J;eJIH. 

lJaH60Jiee nOJIHO ,I;OCTOHH
CTBa rz6pzXHol MeToXKR.H npo
BexeHEJt sRcnepHMeHTa B co-qe
TRHHH ~TOSMYJil>CHH H IJY3Hp:L
ROBO! RaMepu ~Tpzpye'l' co-

o.ool J If- ; [] 11f9-l ~ 6HTRe XHiflpaRIUioHHoro pOlf.le- · 
1JO 150 200 250 300 350 LOO Lo;tl 500 .m(~ -

HHH Bos6yueHHoro (c s )-coc-
PHc.4. a.eorpaMMa ,J;JIJt pasHocTel Mace TOJtHEJt. CxeMarztffioe zso6pa-

Am = Mi\!<;P- M/11• · no :ocz op,J;H- aeHKe co6H'l'HJt B <PoTOSMYJI:L-
HaT OT~Ollt9HO "liHCJIO C06H'l'Rft B CHH H IJYSHp:LROBOI ItaMepe no-
RHTepBaJie I MsB/c2• CnJiomHSJt RaSaHO Ra p.ac.6. llpoBe~eHHHI 
cryne~aTaJt JIHHHJt - pac-qerHaJt RRHeMaTR"IIecRH! aHaJIRs noRaSaJI 
BeJIH1iHHa ~Ha. awmTPHXOBaHHHft qTo ~aHHoe C06HT.He COOTBeT-
KBS,I;paT COOTB9TCTBY9T OXHOMY 
co6HTJrm. 

CTByeT.nO~OC'l':LD BOCCTaHOBJieH
JI9HHHO! peaKUKH: 
VJ-1 p ~ )'f-D"ol<+p 

H 06Jia,J;aeT pnxOM 119TRHX npR3HaROB,XapaKTepHHX ,1;JIJt ,J;HiflpaKUHOHHOrO BSa-. 
HMo.~;elcTBHJt ReiTp.HHo Ha HYKnoHe MHmeH.H. · 

T 0'1111 JliiCtii,Qa 1\ ~ :·(ii· 
nocre npo6era~154McM ::. • 

·.,· ,.· •. n. .. . . ~. ··Ill... • s;n-
. ~~. 

... ~ . . . . ~ 

KacKa,qiMi . lliCI1IIII I"c 
I~-~n- · 

L-I·7frr 
L..nrr 

.. . ·. '". ~ 
·~ \ .... -·-i.' ...... ~· . 

. n 

l'O'ICa pacnllilla r 

f I I I I 

1---20- ---f 
PHc.5. 1~RpoifloTorpa<PHJt co6HTHJt c ~eHHeM o-qapoBaHHoro 

l:_:(2450)-6ap.HoRa. · · · · · : · · 
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PRc.6. CxeMa.TR'rnoe Hso6pazeHHe 

co6HTHR c.~eHHeM BOs6yaxeHHo-. o*+ ro COCTOHHHR s-MeSOHa a) B 
.R,l9pHOi:t cpoTOSMj'Jil>C:mi 6) ll nySill:

p~KOBOi:t KaMepe. A - BepmBHa Heft

TPHHHOro BSB.RMO;JI;eftcTBHJI, B - . 

BeiJIIHHa pacna,J;a D~-MesoHa (nep

BH! PHCYHOK). Cne;~~; 3 IIPH~e&HT 
OCTaHOBHBmeMj'CH B cpoT09MYJil>C:mi 

IIPOTOHY C HMnyJil>COM 280 MaB/c. · 

0CTI:lJil,HH9 'laCT~ BHXO,xJIT H8 cpo

T09Mj'Jil>C:mi B IIK; · HX B.J:eHTH®ma-. . . . . 

InVI YKaSaHa. Ha BTOpoM PHCYHKe. 
C - '1'01001 BHXO,J;a 'laCTHn HS 9Mj'Jil>

CHOHHOro KOHTeftHepa. 0609Ha~eHH 

X -KBaHTH,BBKTOPH HMnyJil>COB Ko

Topmc HanpaJ3JleHH B Bepmmnl A liJIH 

B. ~eTHpe r-KBaHTa HCIIOJil>SOBSHH 
B BoccTaHOBHeH:mi ncenxocroannpHo

ro D0
-MesoHa, nnTH! - BeRTOpHoro 

D•0
-MesoHa, a ~-MescH - Bos6yz-

. . .... 
xeHHoro cocTonHHH ~s~uesoHa. 

• 

M 

(M~~~l~_&?0m 
PHc. 7. IIpexoKaSHBaeMtle Maces pa
,J;HaJII,Ho H Op6HTaJil>HO BOS6y~~H

HlllC (c s )-cocTonHH! <D~- HD~"':.ye-. 
soHoBJ.3Ka~eHHH Mace no~~eHH B 

2570 

2370 

2170 

~ paMKaX pWTHimC'l'CRoft (ciJJIOIIIHHe 
==1/~ mmmt) H HepeJmTHBHCTCROft (nyHR

-----1~p---1 p1 UpHHe JIHHJUJ) IIO'l'eitlnmJn,ImX Mo-

. 
0 

'.Ite.zmx:. 3am'l'pmcOBSHHan o6Jrac~ co .... 

OTB9'l'CTB,Y9T 3HaqeHHD .MaCCH BOS6ya-

o:+ xeHHoro (c s )-coc'l'omnm,saperHcT-
--'=1-13St • PHPOBaHHoro B axcnepHMeH'l'e. 

1970 ~11 So 

o- 1- o+ 
:JP 

1+ 

II PH olHWpai<In'IOHHOM p01!,11;9HHH O~apoBaHHHX 'laC'l'Hn B OCHOBHOM ("" 95%) 
poa.ll;all'l'CH (c :S )-cocTomnm. EcJm: sHepreT~ecu paspe"meH pacna;~~; no 

OHJil>HOMj' BSaHMO,J;eftoTBHil, T8 Bllis6y:.,xeHHH9 (c S )-COCTOHHHH pllCIIa,l(allTCH 

Ha o~apeBaHHHft.HeoTp8HHHI D-MesoH H K-MesoH. Be~a HHBapHSHTHoft 
!10' 

MaCCH ()- H K*"-M980HOB B saperHC'l'PHpoBSHHOM C06HT:mi COCTaBHaeT 

(2794 ± 57) MaB/c2• IIoKaSaHo, ~'l'o . S'l'O oo6HTHe HaH60Jiee BeponTHo HHTep
npe'l'zpye'l'on · KaR ~pai<In'Ioimoe ~eHHe paxHaJil>Ho BOs6ya,xeHHoro 

C23S1>-oooTOHHHH D~~esoHa: 
"'"" ) ""\~~ p ..... )1- 05 (2790 p 
L- o•ot<+ 
~Do%- . 

L:.. K""0(892) <;;"'iTO 

l t__:,u-
~-----·~~ 

B HaCTOJmtee BpeMSI· B .JIJITeparype OTCY'l'CTBYJ)'l' .J;pyrHe 8RCIIepHM9H'l'aJil>-
HHe XSHHHe 0 Ha6Jm.J;eH:mi pa,J;HaJII,HO BOS6ya,xeHHmc (o S )-cOOT~ •. 

B saRnD~TeJil>HOI 'laCTH .x.ccep'l'anKH npoaHanHsHpoBBHH'B~RTBBHOo~ 
IIOBCRa O'lapoBaHHHX 'laOi'Hn. B 8RCII9pBM9H'l'9 B cpoHOBHe YCJIOBH!I. QneueHH 

ce..{eHHe o6pasOBSHHH O'lapoBaHHlllC 'laC'!'Hn B HeiTpHHimX BSB.RMO,J;ef!CTBIUIX 
+ 0 + . 

z BpeMeHa XBSHH D , 15 -MesoHoB z 1\(;-<SapHoua. Pesy,m,'l'ars axcnepBMeHTa 
CpaBHHBallTon o pesyJibTa'l'aMH XPYrHX ra6pB.J;HHX &KonepHMeHToB·no HcCJie-

9 ; 



~OBaHIDD o~apOBaHHHX ~aCT~ BO B38RMO~e~CTB.IlJIX He~TpRHO C HXpaMR B ~
TO::JM:yJlJ>Clmo 

B'SaKm0~9HKH C~pMY~pOBSHH OCHOBHHe peay~TaTH XRCCepTanHR: 
I. B rR6pHXHoM aKcnepRMeHTe E-III ua ycKOPRTe~e ~B3(CepnyxoB) 

npH aaeprrurx ueilTpHHo 2 - 30 ThB BnepBHe B CCCP saperHcTpzpo'Baim 

B3aHMO~e~CTBHR He!TpHHO C RXPBMR B ~T09MY~CKH. 
2. B rz6p~oM aKcnepRMeHTe E-p64 npz aueprRHX ue~TpHHoi0-200 raB 

aaperncTpnpoBaHo !94 BaaRMoAeftcTBRH uettTpHHo aapRXeHHoro Toxa, B 
ROTOpHX H~eHO !3 pacn~OB O~apoBaHHHX ~CT~. QneHeHH 
-.ce~eHne o6paaoBaHHR o~apoBaHHHX ~acT~ B ue~TPRHHHX BaBRMo~e~cTBRHX 

sapi!JiteHHoro TORa npz cpe,J;He~ sueprnn ue~TpHHo ,.., 60 ThB 

<{ (v,.,tJ ..... J1-c x ) 
6<1JJfii-J1-x) 

=(8,3:!: 2,3)% • 

+ 1\-~'1\" 
- aHa~eHHR BpeMeH uaHH Ac;-6apzoua H u, u-MesoHoB 

'tA~ = (2 r+I,5)Io-I3 'c 
c. • -0,8 ' ~o+. = (?,4~~o~>ro-I3 c 

1:0o = (6,3~~:~no-I3 c. , 

+ 0 
- sua~eHWr Mace A,-6apzoua R [) -Mesoua 

MA~ =(228? :!: I3)MsB/c2 , M0., =(!896:!: 40)MaB/c2. 

3Haqeg:WJ'ce~eHHR, BpeMeH U3HB R MSCC O~po::sammx ~CT~ cor~acyDTCJI 
C ycpe,J;HeHHHMH ~aHHHMR ~pyrRX 8KCnepRMeHTOB B ~OnO~T RXo 

3. BnepBHe saperRcTpBpoBaH O~pol!aHHJ:Ift L:(2450)-6apl!OH, KOTOp!ift 

pacn~aeTcJI no KaHaJIY L:(2450) _. A!~-. BeJnmma ~Ha cocTaBMeT .. 
(0,!0 :!: 0,04) COc:!HTHRo. PasHOCTI> MSCC z:(2450) .II 1\~ paBHa (i63j;2) MsB/c2• 

.. ~ 
:3-ro saaqeR.Ile cor~cyeTCJI c pesy~TaTa:.m &KcnepJa:MeHTa ARGUS 
(JlE3H) l! npoTHBOpetUtT pesy~TaTaM 9RCnepl!MeHTa E-400 (~HAJl), KOTOpHe 
6~ no.nyqeHH nos,J;Hee. • 

4. llORaSaHO, qTO B He!TpHHHHX B3aHMO~eftcTBRHX SHatDtTMI>HaJI qacT:& 

A~-c:!apHOHOB- o,ss:8:~~- o6pasyeTCJI ~epes pacn~ ~c(2450)-H 
~c(25!0)-oqapoBSHHHX 6apROHHHX pesoHaHCOB. 

5. BnepBHe saperRCTpRpOBaHO C06HTRe,:itOTOpoe HaR6Mee BepoJI'!'HO 
HHTepnpenpyeTCJI RaR po;ueHKe ~Ho Bos6yl!.l:eHHoro (23s1>-coc

TOJIHli!JI D";-Mesoua c weco! ...~ 2?90 MaB/c2• 
.... 6. BnepBHe sapencTpRpoBau D~Mesou c MO.Jtoft pac~ 6es cTpau

HHX·~cT~ D~ ~~'il+'lf"ij'Jo• 8To co6!:lTBe JIBMOC:& o~ RS nePBHX YRa
s~ Ha cY!IIec'!'BeHHYD po~ aHHl!l'J!JI1nl}OHHHX narpa.MM B pacn~ax ot~a
poBaHHHX 'mCTHU. 

10 

? • fiOKaSaHO, ~TO B3a.IIMO;J;eftcTBHR C o6pasoBaHBeM o~apOBaHH!:lX Clapn-. . 2 . 
OHOB xapaKTepRSYDTCJI MeH:&mRMH 3Ha~eHRJIMR G> , ~eM B3aHMO~eftCTB.IlH C 
poJUeHHeM o~poBaHHHX MeSOHOB:<fi>-5 (ThB/c)2 H _, 19 (raB/c)2 COOT

BeTcTBeHHo. HHTepnperanwr sToro pesy~TaTa B paMRaX RBaptt-napToHHoft 
Mo~e~ YttaaHBaeT Ha npems,ymecTBeHHoe o6pasoBaRHe o~poBaHH!:lX Clapno

HOB B 06~CTR i[Jpan.!eHTanHR Mm:IIeH.Il, a OllapoBaHHHX MeSOHOB - B. 06~ac
T.Il ipparMeHTauHR c~a6oro TORa. 

B. Ilottaaauo, ~To BO BsaHMo;;;e!cTB.IDIX c ~eHHeM o~pOBaHH!:lX ~
poHoB cpe.ltHRe.MHoxecTBeHHocT.Il p~T.IIBRCTCK.IIX R c~HoRoH.IlsRPYDm.~IX 
11aCT~ MeH:&me, ~eM BO B3a.IIMO~e~CTB.IIRX Cles .llX ~eHHR B~I,5 .ll-2,1 
pasa cooTBeTCTBeHHo. O~axo ai[Ji[JeRTa npe.~IMYmecTBeHHoro o6pasoBaHHR 
o~apoBaHH!:lX ~poHOB BO BSaRMO~eftCTB.IDIX Cles C~HO.IlOH.Il3RPYDmKX·~aCTRU 
("c:!eJIBe" sBes.JtH), oTMe~eHHoro B axcnep.llMeHTe E-53! (~HAJI), ue uac:!mo

~aeTcJI. 

9. Ycnemuo np.llMeHeH M6TO~ UO.IlCKa no ~e~ KaK HeiiTp.llHH!:lX B3aln~O
,ll;e!icTBRft, TaR .II pacna;J;OB O~pOBaHHHX 'IJaCT~, B rOplUlOHT~HO o6.ny~eH

HHX MOJIX ~TOSMY~Clm. 8TO TI03B~O BTpoe yBe~T:& ai[Ji[JeRT.IlBHOCTh 
nO.IlCKa B3a.llMO~e!icTBRft. R·o~apoBaHHHX 'IJaCT~ no CPaBHeH.IlD C Tp~OH-
HHM MeTO;D;OM npOCMOTpa UO 0_6'beMY o , 

OcHOBHHe pesy~TaT!:l .ttHCcepTrunm ony6JmRoBaHH B c~e~murx pa6oTax: 
' . 

I. B.H~EapauoB, ··~· O.M.KysuenoB .II AP• Per.llcTpanHJI BaaKMo;a;e~cTBRft 
HeftTpHHO C .IJ,ltpaMR B ~T08MY~Clm Ha YCKOp.llTe~e ~Ba(CepnyxoB). 
R~, !984, ~. !425. 
D.A.EaTYcOB0· ••• , O.M.KysuenoB R ~p. PerRcTpanHJI .II au~s BSa.llMo
,ll;e!cTB.Ilft HeftTpRHO C ~·B ~T03MY~CRR Ha ycKOpHTe~e H~Ba(Cep

nyxoB). Ilpenpl!HT OHHH I-83-569, Jly6Ha, I983. 
2. Ammar R., ••• , Kuznetsov o. at al. Production and decay of p+(2030) 

observed in IIJI interB.ctiona in emulsion. Phys.Lett., 1980, ,2J!, 
116. r 
AmDar R., ••• , Kuznetaov o: et al. Observation of oharmed p+ me
son produced by neutrino interactions in emulsion. In1 Proo.· of \ 
the n: Intern. Cont. on High Energy Physics, lladison, 1980, p.368. 

). ~HJITOB C.A., •••• KysuenoB O.M., R .ltPo llpOCTpaHCTBeHHOe BOCCTa-. 
HOMeHBe Be.rrmm o6pasoBaH.IIH :e: Pe.cnaxa o~poBaHHoro A~c:!apRoHa ·B 

. JI;J;epuo~ ~'l'OSMY~CRR. Coo6meHl!e OHHH l(I-82-44?, Jlv6Ha~ 1982. 
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