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AHrenos H.C. H ap. PI - 10616 
06pa30B8HHe p" -, '"- H f -Me30HOB B HHKJJI03HBHb!X 
H ITOJJYHHKJJI03HBHblX B38HMOJ:leHCTBH51X TT·-Me30HOB C npOTOH8MH 
npK 3HeprHK 40 fg8 

B pa6oTe H3y'laeTC51 o6pa3oBaHKe p 8
-, w- H f -Me30HOB B rr -·P -s3aH

MoaellCTBH51X npH HMnynbce 40 fg8/c, 3KcnepHMeHT8JJbHb!H MaTepHan- OKD
no 11000 cnyqaeB HeynpyrKX ;;-p -B38HMOJ:leHCTBHH - nony'!eH e nOMOIUbiO 
nsyxMeTpOBOll nponaHOBOH ny3blpbKOBOii KaMepbl, o6ny'!eHHOH Ha eepnyXOB
eKOM yeKOpHTene. lln51 H3BJJe'!eHH51 naHHbiX 0 pO>KneHKH pe30H8HCOB npOBD
nHTe51 8H8JJH3 paenpeneneHHH no 34J¢eKTHBHb!M MBCCaM ( 71 +71 -)- H (rr+rr -TTo) 
CHCTeM C y'IEiTOM BJJH51HH51 pacnana ~J~TT+rr-;; 0 Ha eneKTp Mace (rr+TT-)-Me-
301{05, nony'!eHO, 'ITO HHKJJI03HBHble ee'!eHH51 o6pa30B8HH51 w - H p0 -Me30HOB 
paBHbl COOTBeTeTBeHHO ( 4!,_2) M6 H (8!,_2) M6, a epeaHee '!He no pe30HaHCOB 
Ha onHo B3aHMOnefieTBHe COCT8BJJ51eT 0,46!,_0,09 J:lJJ51 p0 -Me30HOB H 0,24!,_0,10 
nn51 w-Me30Hoe. Ce'!eHHe f -Me30HOB e npeaenax omH6oK paeHo HynJO, 
npHBOn51Te51 TaKlKe nonyHHKJJ103HBHbJe Ce'!eHH51 p0

- H W-Me30HOB, pacnpene
neHH51 p0 -Me30HOB no p t H no 6hiCTpoTe y*. Bee naHHhie o ee'!eHR51X p 0

-

Me30HQB nony'leHbl npH 4JHKeHpOB8HHOM ( (4!,_2) M6) ee'!eHHH w-p930H8HeOB, 

Pa6oTa BbinOJJHel!a B Jla6opaTOpHR BbieOKHX 3HeprHii OYI.Rl1. 

DpeupaaT 061.eJUI&eaaoro aacTaTyTa •Jlepawx ac;cne.lloii&Jial. l{y6aa 1977 

Angelov N.S, et al, PI - 10616 
pn,,, and f Production in Inclusive and 

Semi-Inclusive "-P Interactions at 40 GeV/c 

Production of p0
, w and f mesons in rr-p interactions 

at 40 GeV/c is studied. The data have been obtained using 
the Dubna 2-meter propane bubble chamber bombarded at the 
Serpukhov accelerator. The analysis of the effective mass 
distributions for (rr+rr-)- and (rr+rr -rr 0

) -systems is performed 

to extract th~ data on the resonance production taking 
into account the influence of the w..,rr+rr-rr0 decay on the 
mass spectrum of (rr+rr,-mesons. The inclusive cross sec
tions of w and~ production have been obtained to be 
(4±2) and (8±2) mb, respectively, the mean number of 
resonances per event being 0.46±0.09 for p0 and 0.2±0.10 
for w • The f cross section within the error is equal 
to 0. The semi-inclusive cross sections for~ and w 
mesons and P\ and y*distributions for p0 mesons are given 
as well, 
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BeeoeHue 

06pa30BaHHe pe30HaHCOB B a~pOH·a~pOHHhlX B3aHMO

~eHCTBHBX CTaJIO 3a llOCJie~HHe ro~LI npe~MeTOM HHTeHCHB

HOrO H3yqeHHB. 0~HOH H3 npHqHH 3TOro CJIY*HT TO, qTo, 

ITO-BH~HMOMy, 3HaqHTeJILHaB qaCTh KOHeqHhlX npo~yKTOB 

peaKIJ;HH /rr -, K- Me30HOB, HYKJIOHOB H T .~./ npoHcxo~HT /I/ 
OT pacna~a pe30HaHCOB, TaK qTo H3yqeHHe MeXaHH3Ma, 

ynpaBJIBIOIIJ;ero 3THMH peaKIJ;HBMH, OKa3MBaeTCB HeB03MO*

HhlM 6e3 HCCJie~OBaHHH npoMe*yToqHhlX COCTOHHHH - pe3o

HaHCOB. fipHCTaJILHhiH HHTepec K 3TOMY BOllpOCy Bhi3BaH 

TaK*e He~aBHHMH OTKphiTHBMH aHOMaJILHO 60JILWOrO llpHMO

ro PO*~eHHH nenTOHOB B HYKJIOH- HYKJIOHHMX B3aHMo~eiicT

BHHX /2/ . fio KpaiiHeH Mepe qacTL 3THX JiellTOHOB, ITO-BH~H
MOMY, HBJIBeTCH pe3yJILTaTOM pacna~a 06LiqHhiX Me30HHhlX 

pe30HaHCOB. 

l1HKJIJ03HBHoe H nonyHHKJII03HBHoe po:>K~eHHe p 0
- H f -

Me30HOB H3yqaJIOCh, HanpHMep, BO B3aHMO~eHCTBHBX TT~ 

Me30HOB/3/, TT+ ·Me30HOB /4/, llpOTOHOB/5/ C llpOTOHaMH 

B HHTepBaJie 3HeprHii 15-205 T3B. Po:>K~eHHe w- H TJ -

Me 30HOB HCCJie~OBaJIOCh TOJILKO ~JIB HeKOTOpbiX onpe~eJieH

HLIX KaHaJIOB /3KCKJII03HBHLIX/ llpH 3HeprHBX 12, 16 H 

24 T3BI61. 
B uacTOBIIJ;eii pa6oTe npe~cTaBJieHM pe3yJILTaTM H3y

qeHHH 06pa30BaHHB p 0
-, W - H f - Me30HOB B CJie~yJOIIJ;HX 

peaKu;HBx rr- -Me30HOB c npoToHaMH npH 3HeprHH 40 F3B: 

+ -
-> TT TT TT

0 +X, TT p /1/ 

TT p TT+TT +X. /2/ 
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+' + P auee ua ocuoae auanu3a cneKTpoa M (rr rr , .nns rr --

Me30HOB H3 peaKU,HH 121 6blnH nony'leHbl / 7•9/ ,naHHble 
o ceqeuusx po:>K.neuus p 0 

- H f -Me30HOB. llpu 3TOM 
KocaeuHLIM o6pa3oM ou;eueuo TaK:>Ke ceqeuue o6pa3oaauus 
u> -Me3ouoa. lloKa3auo, 'ITO yqeT po:>K.neuus w -Me3ouoa 
Cy~eCTBeHHO H3MeHJieT ,naHHble 0 Ce'leHHH po:>K,neHHJip0

-

Me30HOB. B CBJI3H c 3THM npe,ncTaanseTcs aa:>KHbiM ua 
OCHOBe HMeiOII.J;HXCJI 3KCnepHMeHTallLHLIX ,naHHbiX 0 peaKI.J;HH 
Ill onpe.nenHTL ceqeuue po:>K,neuus u> -Me3ouoa no cneKTpy 
M(rr+rr -rro) H y:>Ke nocne 3Toro onpe.nenHTL ceqeuus po:>K
.neuus p 0 ·Me30HOB. 

HeKoTopLie MeTo,nuqecKue oco6euuocTH 3KcnepuMeHTa, 
TO'IHOCTH B onpe,neneHHH 31l><PeKTHBHLIX Mace pe30HaHCOB, 
a TaK:>Ke B03MO:>KHOCTH H3y'leHHJI u>- Me30HOB paCCMOTpeHLI 
B § 1. 

llpu BbiCOKHX 3Heprusx npoae.neuue auanH3a cneKTpoa 
3$$eKTHBHLIX MaCC HaTallKHBaeTCJI Ha cepLe3Hble Tpy,n
HOCTH, CBJI3aHHLie c oT.neneuueM curuana pe3ouauca oT 
ct>oua. BH3yanLuo o6uapy:>KuaaeMLIH curuan, uanpuMep oT 
p0 

-Me 30HOB B DOllHOM HHKll103HBHOM pacnpe,neneHHH 34><l>eK
THBHbiX Mace I puc. 11, ue y6e.nuTeneu. 31l><PeKT oT pe3o
uaucoa 3,neCL, no- BH,nHMOMY, MaCKHpyeTCJI KOH$Hrypau;HeH 
$oua: $OHOBLie KpHBble CTaHOBJITCJI TaKHMH :>Ke "OCTpbiMH", 
KaK H nHKH OT pe30HaHCOB. KpoMe TOrO, KaK noKa3aHO 
3,neCL H B /7,9/ , CUeKTp Mace MO:>KeT HCKa:>KaTLCJI KHHe· 
MaTH'IeCKHM OTpa>KeHHeM ,npyrHX pe30HaHCOB. "Pa3MLITHe" 
pe30HaHCHbiX KpHBLIX, BLI3biBaeMoe HeTO'IHOCTJIMH B OUpe
,neneHHH 34>cl>eKTHBHLIX Mace, TaK:>Ke 3aTpy.nuxeT o6uapy>Ke
uue pe3ouaucoa. 

B uacTox~e8 pa6oTe .nauuble o6 o6pa3oaauuu H nose
.neHHH pe3ouaucoa I (u- H p0 ·Me3ouoal nony'leHLI ua ocuoae 
MaTeMaTH'IeCKOH o6pa60TKH cneKTpOB 34><l>eKTHBHLIX Mace 
B npe,nnono:>KeHHH, 'ITO 3TH pe30HaHCbl, ,neHCTBHTellLHO,po
:>K,naiOTCJI a H3y'laeMbiX B3aHMo.ne8cTBHJIX I§ 21. BepuocTL 
3Toro npe.nnono:>KeHHJI no.nTaep:>K,naeTCJI auanH30M H3Meue
HHH CDeKTpOB B 3aBHCHMOCTH OT HHBapHaHTHbiX nepeMeH-

HbiX, BLI,nenJIIOII.\HX H3 nonuoro HHKlli03HBHOrO cneKTpa TaKHe 
ero 'laCTH, KOTOpble COOTBeTCTBYIOT KaKOMy-HH6y,nL onpe
,neneHHOMY MexaHH3MY B3aHMo.ne8cTBHJI. TaK, uanpHMep, 
B HaWeM 3KCnepHMeHTe COOTBeTCTBYIOIIJ,He p 0 ·Me30HaM 
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MaKCHMYMbi B cneKTpax 31l><PeKTHBHbiX Mace TaKHX (rr+rr-) -

CHCTeM, KOTOpble 06pa30BaHbl B npou;ecce $parMeHTai.J;HH 
HaneTaiO~HX 'laCTHU, I3TOMY COOTBeTCTBYIOT 3Ha'leHHJI nepe
MeHHOH <l>eHHMaHa: -0,6 < x< -0,3, puc. 2al, 6e3 COMHeHHJI, 
BLipa:>KeHbl nyqwe, 'I eM B 06II.J;eM HHKll103HBHOM cneKTpe. 

CKopee, 3TOMY cnoco6cTayeT 6naronpHJITHax Kouct>ury
pau;ux ct>oua, 'leM aenH'IHHa ce'leHHJI o6pa3oaauux p 0 ·Me3o
uoa B 3TOH rpynne co6biTHH. AuanH3 .nnx w -Me3ouoa, aua
norH'IHbiH TOllLKO 'ITO UpHBe,neHHOMY, H3llO:>KeH TaK>Ke B §2. 
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Puc. 1. HHKA103UeHoe pacnpeoeAeHue 3~eKmueHbiX Mace 
(rr+rr-) ·Me30H06 e rr-p - 63QUMOO€UCIIBUJIX npu 3Hepzuu 
40 T3B. 
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Puc. 2. PacnpeoeAeHUJI 3rjjrjjeK1fiU6HbiX Mace (rr+rr}- Me3oHoa 
OAJI pa3HbiX UHTflepaaAOB 3Ha~eHUU nepe.MeHHOU <J>eUHMaHa X: 
a/ -0,6::;x< -0,3; 6/ -0,3 ::;x < 0,3; ej 0,3::; x< 0,6; 
z/ 0,6::; x < 1,0. 

6 

Onpe,ZJ.eneuue ceqeuuii o6pa3oBauua w- Me 30HOB, Bbl
nonueuuoe B uacToa~eii pa6oTe, npuBeno K KoppeKUHHM 

nonuoro H .IJ.HcW>epeuuuaJibHblX ceqeuuii o6pa3oBauua p0
- Me-

30HOB BO B3aHMO,ZJ.eHCTBHHX H3yqaeMoro THlla. HOBble ,ZJ.aHHble 

o ceqeuuax p0
- Me 30HOB npHBe,ZJ.eHbl B § 3. 

HoBbie .D.HcW>epeuuuaJibHbie cneKTpbl p0 -Me30HOB o6cyJK

,ZJ.aJOTca B §4 . 
IlepeqeHb OCHOBHblX llOJiyqeHHblX pe3yJibTaTOB B cpaB

HeHHH c ,ZJ.aHHbiMH ,ZJ.pyrux pa6oT H KpaTKHe 3aKJIJOqeuua co

,ZJ.ep:>KaTca B § 5. 

§ 1. Memoou~ecKue oco6eHHocmu 3KcnepuMeHma 

1. HaCTOH~ag pa6oTa BblllOJIHeHa Ha CHHMKaX C ,ZJ.BYX

MeTpOBOH nponaHOBOH ny3blpbKOBOH KaMepbi lla6opaTOpHH 

BblCOKHX :mepruii OH.H.H, o6nyqeuuo:H ua cepnyxoBCKOM 

ycKopHTene ua 3uepru10 70 F3B. 
HcnoJib30Banocb 11000 4;loTorpa4;1uii ueynpyrux B3aHMO- · 

,ZJ.eiicTBHH "--Me30HOB c npoTouaMH npu 40 F3B, B pe3yJib

TaTe KOTOpbiX 6biJIO o6pa30BaHO 55000 3apa:>KeHHblX rr±

Me3oHoB u 10000 y -KBaHTOB. OueuKH noKa3blBaJOT, qTo 

npHMeCb HeH,ZJ.eHTH4;1HUHpOBaHHblX npOTOHOB cpe,ZJ.H rr+-Me-

30HOB, npo,ZJ.yKTOB peaKUHH /1/ H /2/, COCTaBJIHeT 15~o, 
+ + 

a npuMecu K--Me3ouoB H I.- -runepouoB cpe.IJ.H Bcex 

rr±-Me30HOB ue npeBbiWaJOT /4+5/o/o. Heono3uauuble A - H 

K 0 -qacTHUbl cpe,ZJ.H y -KBaHTOB cocTaBJIHIOT MeHbWe 0,3%. 
MeTO,!J,HKa H3MepeHHH H nporpaMMbl, no KOTOpbiM npOBO,ZJ.H

JiaCb o6pa6oTKa ua 3BM 3KcnepHMeHTaJibHoro MaTepua

na, onucaHbi B /8/ . 
2. Benuquubl owu6oK B 34;l4;leKTHBHblX Maccax onpe,ZJ.e

JIHIOTCH TOqHOCTHMH H3MepeHHH HMllYJibCOB H yrJIOB BbiJieTa 

qaCTHU. 3aBHCHMOCTb cpe,ZJ.HHX a6COJIIOTHblX OWHfiOK B 3cW>eK
THBHblX Maccax (rr+rr-)-Me30HOB OT BeJIHqHHbl 3THX MaCC 

C XOpOWeH TOqHOCTbiO OllHCbiBaeTCH npaMOH BH,ZJ.a 

~M(M) = 0,094(M - m ) • 
rr /3/ 

)J,JIH yqeTa Bbl3BaHHblX 3KCnepHMeHTaJibHbiMH norpew

HOCTHMH HCKa:>KeHHH B 4JopMe cneKTpOB 34xl>eKTHBHblX Mace 
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TeopeTHqeCKHe KpHBWe, OnHCWBaiD~He peJOHaHCW, 6WnH 
npOHHTerpHpOBaHhl BMeCTe C 4JyHKU.HeH pa3pellleHHJI, B3JITOH 

B BH,IJ,e KPHBOH raycca /9/ . IlpH 3TOM npHHHManoch, qyo 

3aBHCHMOCTh ,IJ,HCnepCHH OT MaCChi Onpe,IJ,enJieTCJI Bhlpa)Ke

HHeM 

V D (M) .,.. v 77/ 2 <AM> 141 

Bo seeM uccne,IJ,yeMoM HHTepaane Mace. 

TaKoii npou.e,IJ,yphi .D.nR (LJ-Me30HOB He 6hmo npoBe,IJ,eHo 

HJ-Ja Toro, qyo ecTecTBeHHaR IUHpHHa u>-peJoHaHca He

aenHKa H n03TOMY H3MeHeHHeM BenHqHH OIUH60K B JaBHCH

MOCTH OT MaCChi MO:>KHO npeHe6peqh, DhlnO OU.eHeHO, qyo 

Cpe,IJ,HRR OIUH6Ka B 34J4JeKTHBHOH Macce (77-!77 -17 °)- Me 30HOB 

npu Mk+"- 11")~ M = 783 M3BcocTaBnReT <1\M > =30 M3B. 
(t) 

.IJ.nR yqeya anHRHHR 3TOH OIUH6KH IUHpHHa I'(,> KPHBOH 

EpeH:Ta-BurHepa, onHChiBaiO~eii (t) -MeJOHhi, 6hma B3RTa 

paaHoii 35 M 3B. 

3. O,IJ,Hoii H3 Ja,IJ,aq HacToR~eH: pa6oThi 6hino HJyqeHHe 

o6paJoBaHHR (t) -Me 30HOB no npo,IJ,yKTaM Hx pacna,IJ,a u> _, 11 + 11 -" 0 , 

.IJ.nR nonyqeHHR xapaKTepHCTHK He06XO,IJ,HMWX ,IJ,nR 3TOrO 77°

Me 30HOB HaMH 6hinH npoaHanH3HpOBaHhl 3aperHCTpHpOBaH

Hhie B KaMepe raMMa-KBaHThi. Cquyanoch, qyo 11" -MeJOHhi 

RBnRIOTCR e,IJ,HHCTBeHHhiM HCTOqHHKOM raMMa- KBaHTOB; raM

Ma- KBaHThl OT pacna,IJ,OB ~o - rHnepOHOB COCTaBnRIOT MeHhiUe 
1%/10/. 

.IJ.nR BCeX B03MO)KHWX nepe6opol< y-KBaHTOB ,IJ,nR Ka)K,IJ,O

ro H3 B3aHMO,IJ,eHCTBHH 6hinH BWqHcneHhl 34Mt>eKTHBHhie MaCChi 

nap y -KaaHTOB I puc. 31 . .IJ.anee cquTanoch, qyo ,IJ,Ba r -
KBaHTa RBnRIOTCJI npo,IJ,yKTaMH pacna,IJ,a 77°- Me30Ha, ecnH 
HX 34Mt>eKTHBHaR Macca OTnHqaeTCR OT MaCCW 77°-MeJOHa 

He 6onee qeM Ha TpH CTaH,IJ,apTHWe OlliH6KH B BenHqHHe 

34MI>e1<THBHOH MaCChi. 

TaKHM nyTeM 6hmo BW,IJ,eneHo -1900 nap y-KaaHTOB 

I JalliTpuxoBaHHaJI o6nacTh Ha puc. 31, KOTopwe B ,IJ,anh

HeiillleM MW cquyanu 11° -MeJoHaMH. 0.D.HaKo, KaK BHAHO 
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H3 puc. 3, npHMeCh 4JoHOBhiX KOM6HHaU.HH cpe,IJ,H Bhi6paHHWX 

77° -Me30HOB COCTaBnJieT He MeHee 50%*. 
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Puc. 3. PacnpeoeAeHUJI 3(J¢eKmueHwx Mace nap y-KeaHmoe 
M(yy) . 3arumpuxoeaHbl maKue 3Ha'leHUJI Mace, Komopble om
AU'Ia101flCJI Olfl 8€AU'IUHbl MaCCbl 77°- M€30Ha Ha lflpU ClflaHOapm
Hble oruu6Ku. 

*JierKo BH,IJ,eTh, qyo B HallleM 3KcnepuMeHTe npu cpe,IJ,Heii 
MHO)KeCTBeHHOCTH 77° -Me30HOB, paBHOH < n

17
o > = 2,43± 

±0,05 /10/, B npH Cpe,IJ,HeH 34Mt>eKTHBHOCTH perHCTpaiJ.HH 

17° -Me30HOB ~o=((y ) 2 =0,04 cne,IJ,yeT O)KH,IJ,aTh, qyo Ha 

11000 C06b1THH 6Y.D.eT 3aperHCTpHpOBaHo 1100 77°-MeJO
HOB. 
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§ 2. Ce<~eHue UHIUI103U8Hozo poJICOeHU.JI w- Me30H08 

CHTyauHB c Ha6mo.n;eHHeM w -Me3ouoa B HaweM 3Kcne

PHMeHTe aHanorHqHa OllHCaHHOH BO BBe.n;eHHH CHTyaUHH 

C p 0 -Me30HaMH. TaK)I(e H 3;:J;eCL B llORHOM HHKRI03HBHOh-i 

cneKTpe 34xl!eKT oqeuL cna6LIH. 0Ka3anocL TaK)I(e, qTo a 

cneKTpax M(rr+rr-rr0
), nocTpoeHHLIX .n;nBTaKHXTpoeK rr;rr-;rr0

-

Me30HOB, ;:J;RB KOTOpLIX KBa.n;paT nonepeqHoro HMnynLCa 

Man, HRH )l(e B cneKTpax )l;RB Y3KOH npo.n;onLHOH UeHTpanLHOH 

o6naCTH, onpe.n;enBeMOH MaRLIMH a6coniOTHLIMH 3HaqeHHBMH 

nepeMeHHOH <l>eHHMaHa HRH fiLICTpOTLI y*, Ha6mo.n;alOTCB OT

qeTnHBO MaKCHMYMLI, COOTBeTCTBYIOIUHe w -Me30HaM 

/puc. 4/. OcHOBLIBaBCL Ha 3THX .n;aHHLIX, npe.n;nono)I(HM, qTo 

<.r! -Me30HLI, .n;eiiCTBHTenLHO, pO)I()l;aiOTCB B H3yqaeMLIX HaMH 

B3aHMO;:J;eHCTBHBX, H OUeHHM HX HHKRI03HBHOe ceqeHHe. 
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M 7•1-1" (f3B) 
Puc. 4. PacnpeOe/leHue :J(H/JeK1!1U8HbiX Mace (rr +" -rr0

)- Me30H08 
0/1.11 C/leOYIOU#UX UH1!1ep8a/I08 3Ha'leHUU UH8apuaH1!1HbiX nepe
MeHHbiX cucmeMbl (rr+rr -rr0

) - Me3oHoe: a/- 0,06< x < 0,12, 
6/ -0,3-::; y*< 0,45, e/- 0-s,p~ < 0,2 /F:JB/c/2 -. 
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,lJ;nB 3TOrO MeTO;:J;OM HaHMeHLWHX KBa.n;paTOB 3KCnepHMeH

TaRLHOe pacnpe.n;eneHHe M(rr + 11 -" 
0

) 6Lino annpoKCHMHpoaa

HO TeopeTHqeCKOH KpHBOH cne.n;yiOil(ero BH.n;a: 

R I (M) = k 
1
N RBW(M) + k

2
N

0 
BC(M) . /5/ 

3.n;ecL BW - o6LiqHaB HepenBTHBHCTCKaB ~YHKUHB BpeiiTa

BarHepa; BG<Ml - aHanHTaqecKaB Kpaaa~. acnonL30BaHHaB, 

KaK H paHee / 7 'gj , )l;RB OllHCaHHB ~OHOBOrO pacnpe.n;eneHHB 

M a 2 
BG<Ml ~· (-) exp (-hM + eM ) /6/ 

Mo 

/r.n;e M0 = 1 F:JB; a, h, c - no.n;6apaeMLie napaMeTpLI/; 

ki , k 2 - HopMapoaoqHLie Ko34xlJHUHeHTLI; NR H N0 onpe.n;enB

IOT KOnHqeCTBO pe30HaHCOB H ~OHOBLIX KOMfiHHaUHH COOT

BeTCTBeHHO. 

BenaqaHa ceqeHHB po)l(.n;eHHB cu -Me3ouoa, nonyqeuHaB 

Ha OCHOBe cpaBHeHHB C TeopeTHqecKOH KpHBOH /5/ HHKni0-

3HBHOrO pacnpe.n;eneHHB M(rr + 11 -rr") H pacnpe.n;eneHHii M(rr+rr-rr0
), 

COOTBeTCTBYIOJUHX pa3nHqHLIM ua6opaM HHTepaanoB nepe

MeHHLIX p ;, , X H y~ OKa3anaCL paBHOH /4±2/ M6. 

§ 3. HHK/1103U8Hble u noAyUHK/1103U8HbJe ce'leHU.JI 

poJICOeHU.JI p"- U f - Me30H08 

IlpH aHaRH3e cneKTpOB 34xlJeKTHBHLIX Mace (rr t 11 J- Me-

30HOB TeopeTHqecKaB KpHBaB /5/ 6Lma BH;:J;OH3MeHeHa 

cne.n;yiOIUHM o6pa3oM: 

R (M)=k'N BW'(M)+k'N BW'(M)+k N F (Ml+k N BC'(M). 
2 I p p 2 f f 3 <.r> w 4 4 

/7/ 
3.n;ecL BW' (M) , BWtM>- penBTHBHCTCKHe 'YHKUHH BpeiiTa-

BHrHepa c ~aBHCBIUeH oT MaccLI WHPHHoii 9( 

QqeBH;:J;HO, qTQ OWHfiKH B onpe.n;eneHHH 3HaqeHHH 34xlJeK

THBHLIX Mace BRHBIOT Ha Ha6niO.n;aeMyiO ~OpMy H WHpHHY 

pe30HaHCHLIX KpHBLIX. 3TO BRHBHHe 6LIJIO yqTeHO CllOC060M, 

OllHCaHHLIM B § 1, n. 2. 
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ll>yHKUHJI f w axmoqeua a 17 I ,nm1 yqeTa x,uuelda Tuqe
cxoro anHJIHHJI w -Me30HOB ua cneKTP M<"~"-)t 7 • 9/ , 

Ba)I(HOH oco6euuocTLIO pacqeToa, npuae,neHHbiX 3,necL, 
6blno TO, qTo aenuquua KHHeMaTuqecxoro oTpa*eHHJI ,,J
Me30HOB 6blna 3a$HKCHpOBaHa B COOTBeTCTBHH C onpe,ne
neHHbiM a §2 nonepequbiM ceqeuueM po*,neHHJI ,,J BO 
B3aHMO,neHCTBHJIX 3TOrO THna. 

B KaqecTae $oua I$YHKUHJI BG '(M) B Bhipa)l(eHHH 17 I I 
6bmo ucnonb3oaauo cyMMapuoe pacnpe,neneuue 3~eKTHB
HhiX Mace 0,!\HOHMeHHO 3apJI)I(eHHbiX TT -Me30HOB (M(rr:.'.77±)). 

B pe3ynLTaTe no.nroHKH xpuaoil 171 no.n 3KcnepuMeu
Tanbuoe HHKJII03HBHOe pacnpe,neneuue M(rr+rr l6hmH nonyqeHhl 

,nn.ll HHKni03HBHbiX nonepeqHbiX ceqeHHH pO)I(,!\eHH.II p0 
- H [ 0

-

Me30HOB cne,nyiOIUHe 3HaqeHH.II: 

a(p 0
) = 18±21 M6, 

a([ ... rr 1rr-)=I0,7±0,6I M6. 
181 

Tipoue.nypa onpe.neneuu.11 nonyHHKni03HBHhiX ceqeuuil pe-
30HaHCOB 6hina nOCTpOeHa TaK, qTo no,nrOHKa KpHBbiX BH,na 
171 npoBo,nunach KO seeM 3KcnepuMeHTanhHbiM cneKTpaM 
M(rrtrr-), puc. Sa-Sz, OT nonyHHKni03HBHhiX Kauanoa 
rr- p - peaKUHH o.nuoapeMeuuo. Tipu 3TOM Tpe6oaanoch, qTo6hi 
,nn.11 Ka)l(,noro H3 pe3ouaucoa ceqeuue, npocyMMHpoaauuoe 
no OT,nenhHbiM KaHanaM, paBH.IInOCh ero HHKni03HBHOMY 
ceqeuuiO 181. B 3TH X pacqeTax a oTnuque OT npuae,neHHhiX 
B/9/ HHKni03HBHhle ceqeHH.II pO)I(,!\eHHJI p"-, II)- H f -Me30HOB 
6hinH 3a$HKCHpOBaHhl. 

Benuqunhi nonepeqnhiX ceqeuuil o6pa3oBaHH.II pn -, w -
H f"-Me30HOB, nonyqeHHhle B pe3ynhTaTe 3THX BhiqucneHHH, 
npuae.neHhi a 111a6A. 1. Ornu6Ku a ceqeuu.11x r/'- u f'' -Me 30HOB 
BKnJOqaiOT B ce6.11 CTaTHCTHqeCKHe OUIH6KH, a TaK)I(e OUIH6KH, 
Bbi3BaHHhle HeToqHOCThiO B onpe,neneHHH ceqeHH.II pO)I(,neHHJI 
w -Me30HOB. 

§ 4. ,4u~epeHf4UaAbHble ce'leHU.R p 0
- M€30H06 

,[l.u~epeuuuanbHble ceqeuuJI po)l(,neHHJI p0 -Me 30HOB no 
nepeMeHHbiM: Kaa,npaTy nonepequoro HMnynLca, nepeMeuuoil 
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o 205 faBle 
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I I 
• I * l 

Q I I l I I I I · I ....J 

-3 -2 -i 0 ., 2 3 
Y* 

Puc. 6. J(wfofiepeHI.IUaA&Hble cetleHWI p0
- Me30H08 da(p0

)/ dy* 
OA.II rr-p-e3aUMooeiicmeuii npu 15 T:JB/c (x) , 40T:JB/c (e) 
u 205 T3B/c (0), 

<l>eHHMaHa X H 6biCTpOTe y~ 6blllH nonyqeHbl npH 3a4JHKCHpO

saHHOM nonHoM HHKlli03HBHOM ceqeHHH, paBHOM /8/. Ka)I(,IJ.a.a 

H3 3THX .IJ.HtlJclJepeHIJ;HallbHbiX 3aBHCHMOCTeH onpe,IJ.emmaCb 

Ha OCHOBe pacnpe,IJ.eneHHH 3clJclJeKTHBHblX MaCC, ITOCTpOeHHbiX 

,IJ.ll.ll Ka)I(,IJ.OH H3 rpynrr rr+ rr -- KOM6HHaiJ;HH, nona,IJ.aiOIIJ;HX B 

onpe,IJ.eneHHblH HHTepsan p ~·, X H y *. BKna,IJ. l' -Me 30HOB 

onpe,IJ.ell.llllC.II, KaK H B § 3, ITyTeM annpOKCHMaiJ;HH 3THX 

pacnpe,IJ.eneHHH TeopeTHqecKHMH KPHBblMH BH,IJ.a /7/. 
)J.HcllcilepeHn;HanbHOe pacnpe,IJ.eneHHe p 0

- Me 30HOB no 6bi

CTpoTe ITOKa3aHO Ha puc. 6. BH,IJ.HO, qTO OKOllO ITOllOBHHbl 

BCeX p" -Me30HOB HMeiOT 3HaqeHH.II 6blCTpOT, COOTBeTCT

BYIOIIJ;He, ycnoBHO rosop.a, n;eHTpanhHOH o6nacTH: -l<y*<+l. 

113 OCTallbHblX p 0 -Me30HOB 60llbWa.ll qaCTb npHXO,IJ.HTC.II Ha 

o6nacTb clJparMeHTaUHH nyqKa (y*> l).Ha puc. 6 ,IJ.n.a cpasHe-
- -

HH.II npHBe,IJ.eHbl TaK:>Ke ,IJ.aHHble, nrayqeHHble ,IJ.ll.ll rr p- B3aH-

MO.D.eilcTBHH npH 15 H 205 T3B 3
?JierKo BH.IJ.eTb,qTo poeT 

HHKlli03HBHOrO ceqeHH.II p 0 -Me30HOB C 3HeprHeH, ecnH OH 

eCTb, npOHCXO,IJ.HT B OCHOBHOM 3a cqeT ysenHqeHH.II ceqeHH.II 
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B I.J,eHTpaJibHOH o6JiaCTH, TOr,I:{a KaK B 06JiaCTH 4JparMeHTai.J,HH 

ny'IKa Ce'leHHJI npH 3THX Tpex 3HeprHJIX B npe,I:{eJiaX OWH60I< 

O.L{HHaKOBhi I ma6A. 21. 

06naeTb no y* 

<f>parMe HT8UH 5I 

MHllleHH 

UeurpanbH85I 

<f>parMeHT8UH 5I 
ny'IKa 

so a[ ___ _ 
C\1 ......, 

~100 
co 
(1) so 
'-, 
10 

~ 10 
""Qs 
~ 

6 
-o 

.5 

0.0 

... ... .. .. 
* 

04 

Ta6nHua 2 

15 faBle 
/3/ 

0,53.::!:.0,11 

1,79.::!:.0,19 

2,47.::!:.0,19 

CeqeHHe a(p 0
), 

40 faBle 

0,8.::!:.0,5 

4.::!:.1,1 

3,3.::!:.0,6 

-T-~-

)( 1i+ 

• so 

08 2 1_2 1.6 2.0 
PT , (faB/e)2 

M6apH 

205 faBle 
/3/ 

2,70.::!:.1,25 

8,10.::!:.2,81 

2,66.::!:.1,39 

Puc. 7. ,l!uHepeH!IUOAbHbte 
M€30H06 (e) U rr- - M€30H06 
npu 40 F3B/c. 

ce'leHU.R da I dp ~ OAR p0 
-

(x) U3 rr-p- a3aUMooeilcmauil 

16 i 
'i 
II I 

il 

Ha puc. 7 noKaJaubl .L{H<Il<llepeuu.uaJILHhle ceqeuuJI 
da 

2 
dpT 

.L{JIJI p 0 -Me30HOB H 1T +-Me30HOB, 06pa30BaHHhiX B HJyqaeMbiX 

uaMH BJaHMO.L{eiicTBHJIX. B o6nacTH MaJihiX JHa'leHHH KBa.L{

paToB nonepe'IHbiX HMnyJihCOB Ce'leHHJI .L{JIJI rri-Me30HOB 

3Ha'IHTeJibHO 60JibWe, 'I eM .L{JIJI p 0
- Me 30HOB, H TOJihKO npH 

p ~· ::_ 0,7 I F:JB/cl 2 
H BeJIH'IHHhl ceqeuuB:, u uaKJIOHhi pac

npe.L{eneuHB: B npe.L{enax owH6oK coana.L{aroT. TaKHM o6pa-

30M, TOJihKO npH 60JibWHX 3Ha'leHHJIX nonepe'IHbiX HMnyJib

COB BhiXO.L{ JienTOHOB OT pacna,I:{a p0
- Me30HOB MO>KeT HrpaTb 

JaMeTuyro ponh. 

§ 5. 3aKA10'1€HUe 

MTaK, peJyJILTaThi uacTOJIII.J,eB: pa6oTLI noKaJbiBaJOT, 'ITO 

HHKJil03HBHble Ce'leHHJI o6pa30BaHHJI p0 
- H (JJ- Me 30HOB B 

rr-p -aJaHMO.L{eHCTBHJIX npu 40 F:JB/c JHa'IHTeJihHhi H co

nocTaBHMhl no BeJIH'IHHe;ceqeuue >Ke f -MeJoHOB B npe.L{enax 

OWH60K paBHO HYJIIO. 0Ka3hiBaeTCJI, 'ITO OKOJIO nOJIOBHHhl BCeX 

rr0 -Me30HOB luanpHMep, 45o/o rr+-MeJouoal o6paJyeTCJI qepe3 

p+-, {JJ -peJOHaHCbl *. 
Cpe.L{HHe 'IHCJia p 0

- H (J;- MeJouoa ua O.L{HO co6biTHe, a 

TaK>Ke cpe.L{HHe 'IHCJia 3THX Me30HOB, paCC'IHTaHHble Ha co-

6biTHe C onpe,I:{eJieHHblM 'IHCJIOM 3apJI>KeHHhiX 'laCTHI.J,, npH

aeAeHhl B ma6A. 2. BHAHO, 'ITO npu 40 F:JB p"-MeJOHhi 

o6pa3yJOTCJI nO'ITH B noJIOBHHe B3aHMO,I:{eHCTBHH, a O.L{HH 

(JJ-MeJou pO>KAaeTCJI B cpeAHeM ua 4-'-Sueynpyruxrr-p-aJau

MOAeilcTBHH. 

Ha puc. Ba cpaaueHhi ce'leHHJI HHKJIJOJHBuoro po>K.L{eHHJI 

(J
0 

-Me30HOB H cpe.L{HHe 'iHCJia p0 -Me30HOB Ha O,I:{HO B3aHMO

,I:{eHCTBHe npu paJJIH'IHhiX 3Hepru.Hx. Ecnu npHHJITh .L{aHHhle 

npu 200 F:JB/c/I/Ja 6onee TO'IHLie, 'leM peJyJILTaThl npH 

205 F:JB/c, npe.L{CTaaneuuhle B 13< TO MO>KHO npe.L{nono>KHTh, 

* BeJIH'IHHa a(p+) BJJITa paauoil a(p o) • 
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Puc. 8. Xoo 3aeucuMocmu c :JHepzueu: a/ UHKA103U6Hozo 
ce'leHu.R o6pa3oeaHUJI p 0

- Me3oHoe; 6/ cpeoHeu MHoJKecm
eeHHocmu p 0

- Me30H06; 8/ OmHOIUeHUJI UHKA103U6HbiX Ce'le
HUU o6pa3oeaHUJI p0

- Me30Hoe u rr+- Me3oHoe e rr-p- e3au
Mooeucmeu.Rx. 

'ITO Ce'leHHH HHKlll03HBHOrO o6pa30BaHHH p 0 -Me30HOB B rr-p

B3aHMOAeHCTBHHX DOCne HeKOTOpOH 3HeprHH /6nH3KOH K 

40 F:JB/ Aanee no'ITH He H3MeHHJOTCH annoTL AO 200 F:JB. 
0AHaKO AllH 6onee yaepeHHbiX YTBep)I(AeHHH HY)I(Hbl HOBbie 

pe3ynLTaTLI. 

llO'ITH He H3MeHHeTCH C 3HeprHeH OTHOWeHHe HHKlll03HB

HOrO Ce'leHHH p 0 -Me30HOB K HHKll103HBHOMY Ce'leHHlO TT+

Me30HOB, KOTopoe npu 40 F:JB paBHO 0,18±0,04 I puc. Be/. 
BenH'IHHa OTHOWeHHH. Ce'leHHH p 0

/ TT + cy~eCTBeHHO H3MeHH

eTCH B 3aBHCHMOCTH OT BenH'IHH DODepe'IHOrO HMDYllbCa H 

AOCTHraeT npu p2 >0,7 / F:JB/c/ 2 eAHHHU.bi. 
T-
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B 3aKniO'IeHHe aBTOpbl C'IHTaJOT CBOHM DPHHTHbiM AOnrOM 

Bblpa3HTL 6naroAapHOCTL aceM yqacTHHKaM COTPYAHH'IecT

Ba DO o6pa60TKe CHHMKOB C ABYXMeTpOBOH nponaHOBOH Ka

Mepbl 3a npeAOCTaBneHHbie MaTepuanbl H MHOrO'IHCneHHble 

none3Hble o6cy)I(,IJ,eHHH. 

Oco6eHHo npHHTHo no6naroAapHTL B.r .rpuwuHa, 

E.M.JleBHHa, B.M.WexTepa 3a HHTepec K pa6oTe H CTH

MynupyJO~He AHCKYCCHH. 
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