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S u m m a r y 

The M17 +17 -, M17 -17- , M Prr+ ,M p 17 - ,M17+17-17-
-distributions for the reaction 17-p -+P17+17 -17-, 
obtained in experiments at 5 and 16 GeV/c, 
at the t-distributions for the same reaction 
at 5 GeV/c are compared to the predictions 
of the OPER model with the following form
factor 

[ 
2 , S K12 K2 2 

F = expl R +a fn(--'- .....::1)](t-IL )! 
2 2 17 sO s I s 2 

The corresponding distributions were calcula
ted by the OPER model at fixed parameters 
whose values were determined from the analy
sis of double-pion production for the reac
tion PP -+ PP 17 + 17-. Using the same parameters, 
we have calculated the dependence of the 
cross section of the given reaction on the 
momentum of the incident particle in the 
region between 2 and 205 GeV. The proposed 
model satisfactorily describes, using the 
same parameters, the characteristics of the 
reaction 17 -p -+ P rr +rr -"- in q wide range of 
energies. 

(01974 06 .. ec)UHeHHWU UNCauaya Ac)epHWX UCCAec)oeaHUU ,lfy6Ha 

1. BeedeHue 

Peai<QB.R 

TT -p -+ p TT + TT -TT - /1/ 

OTHOCBTC.R I< 1fBCJiy HaB6onee Bly1feHHWX. 0Ha 6wna OAHBM 
Bl nepswx aAPOHHWX npoQeccos, I< onacaHBIO I<OTopwx 
CTanB npBMeH.RThC.R I<OJIB1feCTBeHHhle MOAeJIB B, B nepsyro 
01fepeAh, MOAeJih OAHOnBOHHOro o6MeHa (OPE). 

B pa6oTe II I noi<alaHo, 'ITO OPE -MoAenh xopowo 
BOCDpOBlBOABT Hei<OTOphle pacnpeAeneHB.R, B TOM 1fBCJie no 
uaccau nap po)I(Aaro~QBxc.a: 1faCTBQ. 0Auai<o :JTOT sapaaaT 
MOAena nnoxo onacwsaeT nonHoe ce1feHae peai<QBB /1/ 
B ero XOA c 3Heprael. 

Kai< Aanhaelwal wars palBBTBB OPJ;s pa6oTe 121 6wno 
npeAJIOlKeHO BBeCTB peA)I(e3aQBID 06MeHBBaeuoro TT -Me3o
Ha. 3ToT sapaaHT OPE -uoAena no3sonan ny1fWe onacaTh 
I<Ba3BTpeX1faCTB1fHWe /ABYXPeA*BOHHWe/ 06JiaCTB peai<QBB 
/1/. 0AHai<O 06JiaCTh npBMeHeBB.a MOAenB 12 1 orpaBB1fBBa
nach 6onhmaua 3Ba1feHB.RUB uacc aepe3oHaacuwx I<ou6a
Haul 1faCTBQ, T .e. Tpe6oaanaAOCTaT01fHO 60JihWBX 3HeprHii. 

~pyrol BapBaHT UOAenB peA)I(e30BaHHOrO OAHODHOHHOrO 
o6ueaa 6wn npeAJiolKeH s pa6oTe 131 AJI.R onacaHH.a: peai<QBH 
/1/ nra cpaBHBTeJihHO HB3I<OI 3HeprBB /4,5 F3B/. ABTO
pau I I YAaJIOCh nony1fBTh npaBBJihHyro sena1fBBY ce1feHB.R 
3TOI peai<QBB. 

MolKHo C1fBTaTh, 'ITO sapaaHTw121 a 131 AOnona.&roT APYr 
Qyra B pa3HWX o6nacT.ax 3Hepraa. Pa3JIB1fBWe sapaaaTw 
OPE -~oAena AOCTaTo1fBo xopowo npaueHBMW na6o npa 

tBI<CBpOBaHHOI 3HeprBB, na6o B orpaBB1feHHWX 06JiaCT.RX 
ta3oaoro o6wua. 
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B pa6oTax / 4- 9/ npe.D.JIO>KeHa OPER -Mo.D.eJib, npuro,D.HaB 

.D.JIB onucaHHB pa3JIH'IHbiX npoueccoB c o6pa3oBaHHeM rr -Me
JOHOB B rr N u N N - CTOJIKHOBeHHBX B wupoKoil o6nacTB 
3HeprHH. 3Ta MO,D.eJib U03BOJIHJia OllBCaTb Ka'leCTBeHHO H 

KOJIH'IeCTBeHHO npoQeCCbl 

PP--+Pnrr + / 4/, nP--+PPrr- / 5/ rr-P--+rr-rr+n /6/ , 

,D.aTb aHaJIH3 MHO>KeCTBeHHOMY pO>K,D.eHBIO UBOHOB B ( rrrr) -
CTOJIKHOBeHHBX H Ka'leCTBeHHyiO KapTHHY HHKJII03HBHbiX 
cnexTpou B rr N- s N N - cTonKHOBeHBJIX / 7 • 8 I. lihiJIB ubl
qucneubl TaK>Ke OT.D.enbHble pacnpe.D.eJieHaB H 3HepreTH'IeCKBH 
XO.D. ce'leHHH npouecCOB po)K)J;eHHB .D.BYX UBOHOB B TT N- H 

N N - cTOJIKHOBeHHBX 19 I. 
B HaCTOBII(eH pa6oTe c noMOutbiO OPE~Mo.D.eJiuluapuaH

Ta, uecKonLKO oTJIB'IaiOmerocB oT 
191 I onucbluaioTcB oc

HOBHble xapaKTepBCTHKH yeaKUHH 111, Ha6JIIO,D.aBWeHCJI B 
3KCnepHMeHTaX llOI B Ill npB 5 H 16 T3B/c COOTBeT

CTBeHHO. Bb16paHbl ,nocTaTO'IHO .D.aJieKue JHa'leHBB 3HeprBB, 
'IT06bl npouepBTb · cnoco6uocTb npe.D.JiaraeMoii MO.D.eJIB onu
CaTb Ka'leCTBeHHO B KOJIB'IeCTBeHHO OCHOBHble qepTbl peaK
UBB 111 B WHpOKOM ,D.BanaJOHe 3HeprBH C O.D.HBM H TeM >Ke 
Ha6opOM ciiBKCBpOBaHHbiX napaMeTpOB, onpe,D.eJIBBWBXCB npB 

onucaHBH peaKUBB 

. + 
PP--+ PPrr rr -. 121 

Upe,D.JiaraeMbiH HaMB aHaJIB3 peaKUHB Ill qacTH'IHO 
nepeceKaeTcB c peJyJILTaTaMB aHaJIBJa, npoBe.D.eHHoro B pa-

6oTe ':~' npu 6JIH3KOH 3Hepruu 14,5 T3B/cl. -
OTMeTHM TaK>Ke, 'ITO npB cpauHeHHB 3KcnepBMeHTaJlb

HbiX ,naHHbiX, UOJiyi-leHHbiX B pa6oTe/lO/, C paC'IeTaMB DO 

OPER- Mo.nenu, 3KcnepllMeHTaJibHble. pacnpe,D.eJieHBB nepe
HOpMBpOBbiBaJIBCb Ha Ce'leHBe, COOTBeTCTByiOutee 3Ha'leHBIO 
rna,D.KOH KpHBOH, ciiBTHpOBaHHOH K MllO>KeCTBY 3KCnepBMeH

TaJibHbiX TO'IeK B pa6oTe ll4~ 

4 

2. tfJopMy.llupoaKa Mooe.11u 

0.D.Honuouuo:wy o6:weHy B peaKUBB I 11 OTBe'laiOT .D.Be 
.D.HarpaMMbl I puc. ll*. CooTBeTCTByiOJUHe BM MaTpH'IHble 
3JieMeHTbl CO,D.ep>KaT .D.BYX'I&CTH'IHble &MUJIBTY.D.bl TTTT H rrp -
pacceBBHB BHe uaccouoi nouepxHOCTH o6MeHHBaeuoro rr -

ueJoHa. Cxo.D. c :waccouoi nouepxuocTB 3TBX aunJIBTyp; 
ODBCbiBaeTCJI clleHOMeHOJIOrB'IeCKBM cllopMcllaKTOpOM, COOT
BeTCTBYIOII(BM o6:weuy rr -noJIIOCOM Pe.IJ.)Ke. B ,D.aHHOH pa6o
Te npeue6peraeTcJI BHTepcllepeuuueii pa3JIB'IHbiX rpacllBKOB. 
OueHKB noKaJbiBaiOT, 'ITO BKJia.D. BHTePcllepeuuuu B noJIBoe 
Ce'leHBe peaKUBB 111 He npeBbiW&eT HeCKOJibKBX npoueHTOB. 
Ups 3TOM ycJIOBBB ceqeuse onpe,D.eJIBeTcJI cyuuoii KBa.D.pa

TOB ,D.HarpaMM 1a B 16. 
BBe.D.eM o6oJH&'IeHBJI: p1 B p2 - BMUYJibCbl npoToua 

.D.O B UOCJie coy,D.apeHBB; q
1 

, q2 , q 3 , q 4 - BMDYJibCbl 
uaJieTaiOmero, .D.BYX po>K,~J;eHHbiX rr- H O.D.Horo rr+ -ueJOHOB 

2 2 
s = ( pl + q l ) , s l = ( q 2 +q3 ) ' 

2 2 
s 2 = ( q4 + p 2) , s 3 = ( q 3 +q 4 ) 

2 
t2 = (pl-p2 ), 

2 2 ~ 
t = ( q - q ) t =( q - q - q ) =(p -p -q ) l l 2 , l 2 3 l 2 l. 

Tor,na M&TpH'IHbiB 3JieMeHT .D.JIJI rpaciiBKa 1a BMeeT BH,D;: 

1 M
8 

= 2 F2(t,sl ,s2•···)T _ J..s 1,t 1,t)T + (s 20t2 ,t),l31 
t-!1 7T 1T 7T p ' 

r.D.e t-
1 

2 -nponaraTop rr -ueJoua, nponopuuouaJibBblii B 
06JiacTli M&JibiX l t l CBrHaTypHOMY MHO)I(BTeJIIO; f 2 - cllopM-

4JaKTop, onBCbiB&IOJUIIH cxo.D. aMnJIBTY.D. T H T -- c MaccouoB: 
nouepxuocTu; T 

17
...., - H T 

17 
+p- aunJIBTYA~ rr-lf;£ B rr + P -pac

ceBHBB BHe uaccouoB: nouepxHocTB. F 2 B OPER -uo.D.eJIB 

HMeeT BB.D.: 

2 , S K
2 

K
2 2 

F
2 

.. expl [R 2 +a f'n( - ..:..1 ...:.:.2..)]{t-11) I, 
1T so s l s 2 141 
2 , ~ 

r.ne s 0 ... 1 T3B , a 
17

- HaKJIOH "·MeJOHHOaTpaexTopBB. 

* ,nue ,D.pyrue UOJiy'laiOTCJI nepeCT&HOBkOH ,D;BYX TO>K
,JJ;eCTBeHHbiX rr --Me30BOB. 
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a) 

8) 
Jij_ (/2. 

p::l. 

Puc. 1 

llyCTL q l.l - KBa,n;pa Thl nonepe'IHLIX COCTaBllJIIOUUIX BM
nynLCOB TT -MC30HOB B 06ID;CB C.D;.B., a Z - KOCBBYC yrna 
paCCCJIHHJI TT -MC30Ha B CBCTCMC llOKOJI ,D;ByX pO)I(,D;aiOUUIXCJI 
TT -MC30HOB, Tor,n;a 

2 2 2 2 
KI =q3.J. + 11 -c(t-11 ), 

M ecna z > 0, 

= q :.J. + 11 2 
- c ( t _112 ) ' 

K2 - 2 2 2 - q 4.J. + /1 - c ( t - /1 2 ) . 
ecnu z <0. 

AMnnaTy,n;LI Trr-rr-<s 1,t 1,t) B. Trr+p (s 2 ,t 2,t) co,IJ,ep)l(aT 
,D;OllOllHBTCllLHYIO 3aBHCBMOCTL OT t BKna,n;a BaKyyMBLIX 
nonwcoa I T%rr H T ~ P I B au,n;e: 

6 

T P_ - ( s I ' t I ' t 
TT TT 

2 2 p 2 
)=exp[Rp(t-/1 )]TTT_TT_ (s1 ,t l •11 ) 

141 
TP 

TT +p 
2 2 p 

( s , t 
2 

, t ) = exp [ R ( t -11 ) ] T + 
2 p TT p ( s 2' t 2' 11 2 ) . 

KpoMe Toro, npu Janucu P-aoJIHoaoii aMnnuTy,n;hl rrrr -pac
ceBHHB BHC MaCCOBOH UOBCpXHOCTH Y'IHTbiBanaCL TaK)I(C 
3aBHCHMOCTL OT t : 

e =I 
T 

TTTT 

- - £=1 - - 2 (s ,t,t)=Trrrr (s,t,/1) 
~Q..!.( s~-,i,..;.t-.]_, t ) (1 + C p ) 

-- 2 -
Q( s,t,/1 ) (l+C Q(S';t,t ) ) 

p - - 2 
Q( s,t,/1 ) 

151 
r,IJ,e Q{x,y,z)- Mo,n;ynL TpexMepuorouMnynLca 11 -Me3oua 
B CHCTCMC DOKOJI ,D;BYX DHOHOB. CB060,D;HhiC napaMeTphl 
Mo,IJ,enu onpe,n;enBnHCL npu onucaHHH peaKUHH 121 H B uaweM 
cnyqae paBHhl: 

2 -2 2 -2 ' R.,-= 0,8 T3B, R =1,3 T3B, C ,0,08 
~ 0 7 B- 2 " llpH U IT = , r 3 . 

Cne,IJ,yeT 3aMeTHTL, 'ITO napaMeTpLI canLHO Koppenupo-
aauhl H noJTOMY BLI6op onpe,n;eneuuoro ua6opa ueo,n;uoJua

qeu. 
llpu onacauaa peaKUHH Ill B uarneM cnyqae C P- e,n;uu

CTBeHHLiii CB060,D;Hb1H napaMeTp, KOTOphiH 6Lin Bb16paH 
paBHbiM 0,7 T3B- 2 H3 ycnoauii nyqwero onacauHB ,n;auublx 
npH HMnynLCC 5 F3B/c. 3TO 3Ha'ICHHC COXpaHBllOCL BO BCCX 

pac'leTax. 
llpa Bbi'IHCneuaBx aMnnaTy,n;a rrrr -pacceJIHHB ua Maceo

BOB DOBCPXHOCTH Ta6ynHpoaanaCL B COOTBCTCTBHH C pa6o
TOH /fl/" ,LI.nB Janacu aMnnHTY.IJ.bi rr N - pacceBHHB B o6nacTH 
Mace MrrN < 2 T3B ucnonL30BancB l!laJOBblii auanH3 /l

2
/, 

a B o6nacTH 6onLwax Mace ucnonLJOBanacL nomocuaB 
pe,IJ,)I(e -napaMeTpaJaUHJI /l 3/ .Bee pacqeTbl npoao,n;unacL ua 
3BM .li3CM -6 a CDC-6200 no cneuaanLHOH nporpaMMe 
c npaMeueuaeM ,IJ,n.ll reuepau;uu co6LITHH MeTo,IJ,a MouTe

Kapno. 
Pe3yllLTaTbl paC'ICTOB BLIBO,IJ,HllHCL Ha ne'laTL B BH,!J;C 

Ta6nHU H pacnpe,IJ,eneHHH B e,n;HHHD;aX a6COlliOTHLIX CC'ICHHH. 
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TO'IHOCTh Bhi'IHCneHHB pacnpe.u.eneHHB COCTaBJIBJia OKOJIO 
10~. 

2. 3aeucuMOCIIIb ce<~eHUJI peaKf4UU /1/ 0111 3Hepzuu 

Hau6onee o6me:H xapaKTepHCTHKOH peaKl.{HH /1/, KOTo
paB ,lJ,OJI:>KHa OllHCbiBaTLCB MO,lJ,eJILIO, BBJIBeTCB 3HepreTH
'IeCKHH xo.u. ceqeuu:H 3To:H peaKuHH. B pa6oTax /I4,I5/ npu
BO.U.HTCB 3KcnepHMeHTaJILHhiH xo.u. ce'leHHJI peaKuHH I 1/ 
B HHTepaane /1-7- 27 I T3B/c /puc. 2/. llpu 3TOM OTMe'le-

1.0 

aB 

to 
~ 
"> 0.1{ 

0.2. 

0.:{ 

1 

I 

2 

/. . .kp .. PJi"J"".7--.3KCnepUMeHm[!~J 
2.Jfp•PA"!f7-- OPER 

~- ~K.Aag guazpaH.N6J 1 5) 

4. 8K.IIOJ JUO'l.pa.AUf61 f a.) 

• 

3.5 5 16 I(O 20S 

fO 100 200 

PJtao r.3B/c. 

Puc. 2. 3aeucuMoc•b ce'leHU.R peaKijuu /1/ o• UMnyAbca 
UCXOOHOU 'lQCIIIUijbl. 

8 

HO /I4/, 'ITO B o6nacTH 6onLIIIHX 3Hepru:H /5 T3B/c/ na.u.e
HHe Ce'leHHB 3TOH peaKUHH OllHCbiBaeTCB 3MllHPH'IeCKOB 
tl>opMynoB: a= C • p -v , r,JJ,e v = 0,5 ± 0,2. fio ,JJ,aHHhiM pa-
6oThl /I 6 /, r.u.e 6blno H3MepeHo ce'leHHe peaKUHH /1/ npu 
p = 205 r3B/c /puc. 2/, BH,lJ,HO, 'ITO npHBe,JJ,eHHaB ti>opMyna 
npH6nH:>KeHHO OllHCbiBaeT XO,lJ, Ce'leHHB peaKl.{HH /1/ C 3Hep
rHeB a orpaHH'IeHHo:H o6nacTH, He .u.anee 40 T3B/c. Ha TOM 
:>Ke pucyHKe noKa3aHhl KPHBhle, pacC'IHTaHHhle c noMomLJO 
OPER - Mo.u,enu, npe.u.cKa3hiBiuome:H 3HepreTH'IeCKHB xo.u. ce

'leHHB peaKUHH /1/ B o6naCTH BhiCOKHX 3HeprHH, OTnH'IHbiH 
oT Toro, KOTOphi:H .u.aeTCB ynoMBHYTOH tl>opMyno:H. Bu.u.Ho, 
'ITO OPER - Mo.u.enL anonHe y.u.oaneTaopuTenLHO onucblaaeT 
XO,lJ, Ce'leHHB peaKl.{HH /1/ BO BCeM ,lJ,Hana30He 3HeprHB OT 
2 .u.o 205 T3B. CucTeMaTH'IecKoe OTKnoHeHue pac'leTHOB 
KPHBOB OT 3KcnepuMeHTanLHOB, .u.ocTHraromee B MaKCHMyMe 
KpHBhiX 1 H 2 npHMepHO 15~, MO:>KHO o6~BCHHTb TeM, 'ITO 
a peaKUHIO /1/ .u.aroT BKna.u. npoueccbl, Ha onucaHHe KOTo
phlx .u.aHHaB Mo.u.enL He npeTeH.u.yeT /HanpuMep, po)I()J,eHHe 
A2 -pe3oHaHca/. 

CKopocTL y6blaaHHB ce'leHHH B o6nacTH 6onLWHX 3Hep
ruB: o6ycnoaneHa TeM, 'ITO 3,JJ,eCL 3Ha'IHTenLHhiH BKna.u. 
,JJ,aiOT o6naCTH tl>a30BOrO o6~eMa, COOTBeTCTBYJOmHe po)I()J,e
HHIO pe3oHaHcoa Ha BaKyyMHOM nonroce. BKna.u. aaKyyMHhiX 
nonrocoa y'IHThiBancB npu napaMeTpH3aJJ;HH rr rr H rr P - pac
CeBHHB B 06JiaCTH 60JibWHX Mace. 

4. OnucaHue pacnpeoeAeHuii 3(x/JeKmueHbiX Macc 
OAR peaKf4UU /1/ c noMOUibiO OPER-MoOeAu 

+- - - + Pacnpe.u.eneHHJI 3ti>41eKTHBHhiX Mace rr rr , rr rr , P rr , 

Prr :- rr+1r-rr-- KOM6HHauu:H, nony'leHHhiX B 3KcnepuMeHT/IO/ 
npu 5 T3B/c H B 3KCnepHMeHTe /II/ npu 16 T3B/c cpaBHH
aaroTCJI Ha puc. 3- 9 c TeopeTH'IeCKHMH pacnpe.u.eneHHJIMH, 
npe.u.cKa3biBaeMhiMH OPER Mo.u.enLJO. B cny'lae 3KcnepHMeHTa 
npu 5 T3B/c ace TeopeTH'IeCKHe pacnpe.u.eneHHB HaHeceHhl 
c y'leToM po)I()J,eHHJI A 2-Me3oHa /140 MK6/. 

BKna.u. oT pacna.u.a A2 -Me3oHa Bhi'IHCnJIJICB ,JJ,JIJI cocToB
HHB 2+ c wupuHoii 1= 80 M3B. Mo.u.enL y.u.oaneTaopuTenL
Ho OllHCbiBaeT pacnpe.u.eneHHJI TO)I()J,eCTBeHHbiX 'laCTHU (M _ j 

1T 1T 
npu 16 T3B/c I puc. 3/. llpu 5 T3B/c /wTpuxnyHKTHpHaJI 
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Puc. 3. Pacnpe~eAeHUJf M "-17-.llyHrcllupHaJf AUHUJf norca3t.laae• 
6KAQ~ ~uazpaMM 16, CnAOIIIHQJf - /aepXHUU pucyHOK/ -
npe~crca3aHue OPER - Mo~eAu c y'lelloM arcAa~a A2- Me3oHa. 

BBHHJI/ MO)J.CBb )J,aeT CBCTCMaTB'ICCKB MCHbWBC CC'ICHBJI 
B o6nacTB Mace rr-rr--nap OT 0,6 JJ.O 1,5 F3B. 

Ecna y'leCTb BKnaJJ. B 3TO pacnpe)J.eneHae OT A2 -MeJoHa 
/cnnowHaJI naHaJI/, TO cornacae JaYeTHO yny'IWaeTcJI. 

Xopowee cornacae npeJJ.CKa3aHai YOJJ.ena c 3xcnepa
weHTOM Ha6mo,IJ.aeTCJI JJ.HJI pacnpeJJ.eneHai M 

17 
+

17 
- /puc. 4/. 

fipa 5 F3B/c YOJJ.en& c y'leTOM sKnaJJ.a OT A2 -weJoHa 
nonHOCTbiO onacwsaeT naK p

0 
-weJoHa. B o6nacTa 34lclleK

TBBHwx Mace f 0 -weJoHa B o6oax cny'laJix Yo)J.en& ,IJ.aeT 
3Ba'leHBJI ce'leHai Ha 10-12~ HJDKe, 'leY B 3KCnepaweHTe. 

Cne)J.yeT o6paTBTb BHBMaHBe Ha TO, 'ITO MO)J.enb XOpOWO 
onacwsaeT o6nacTb wanwx 34lclleKTBBHWX wacc (M

17
+ 

17
- < 

10 

l 

Jf-P-Pii+:tf_T_ 

I ~ 
7f-P- P1T•1r-n-

16 r~s/c 5r:>Bk 

I 
.015 

~ 

~ 

"'" ~ 
~ ~-
~ t .025,' •·. .,. 

~ <::. 
~ '0 

~ 
'ty ... 

I 
f.O 20 ,.,,.;,-,.., 

~L 
~ ... 
L 

.28 f.O 2.0 lO •o 
,.,,.,- (J. 

Puc. 4. Pacnpe~eAeHuJf M 
17 

+ _. BepxHJfJf AUHUJf, U3o6paxeH
HaJf IIO'lKQMU, nOKQ3bi6Qell ~KAQ~ t/JOH06, II. e. KOM6UHQfiUU 
'lQCIIIUfl U3 pa3HblX aepiiiUH ~uazpaMM, HUJICHJfJf - 6KAQ~ t/JOHQ 
U3 ~uazpaMMbl la. 

< 0,6 F3B , KaK clloH, rnaBHYIO 'laCTb KOTOporo COCTaBnJieT 
BKBa)J. OT )J.BarpaMMhl, B KOTOpOii pO>K)J.aeTCJI p0-pe30HaHC. 

B pacnpeJJ.eneHBJIX Mace Mprr+ KaK npa 16, TaK a npa 
5 F3B/c /npa 5 F:JB/c Y'ITeH BKna)J. WOHa OT pacna)J.a A 2-
MeJoHa/ puc. 5/ Ha6HIOJJ.aeTcJI npeawweHae 3KCnepaMeH
TaJI&HhiX 3Ha'leHai HaJJ. npeJJ.cKa3aHBJIMB OPER -wo,IJ.enu s 
y3KOB o6naCTB Mace !l ++_DBKa, KOTopoe COCTaBBJICT /no 
DBOutaJJ.B/ OKOBO 15~. qaCTB'IHO 3TO MO>KeT 6WTb, OO-BB)J.B
MOMY, 06'bJICHeHO TCM, 'ITO MO,IJ.CBb He )J.On>KHa ODBChiBa Tb 
'laCTB pacnpeJJ.eneHBJI M +, o6ycnosneHHoii pacnaJJ.OY ll t4; 0 
a ll t7; 0 . B pa6oTe /1 6r 6wna CJJ.enaHa nonwTKa o6'bJICHBTb 
a36WTKB B pacnpeJJ.eneHBB 34lclleKTBBHOii waccw Mprr +17 - npu 
4,5 F3B/c KaK )J.eKK- 34lclJeKT, O,IJ.HaKO DOBHOCTbiO BCKHIO'IBTb 
pO>KJJ.eHae yKa3aHHhiX peJoHaHCOB He YJJ.anoc&. 
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Puc. 5. PacnpeoeAeHUJI Me 77+ . Kpuea.11, u3o6paJKeHHaJI mo<~
IWMU, noKa3bJeaem eKAao gJoHa u3 ouazpaMMbJ 16. 

lfHTepeCHO OTMeTBTL, 'ITO no MOAeJIB <i>oH nOA B306apoii 

yMeHLillaeTC.II C pOCTOM 3HeprBB, nOCKOJILKY BKJiaA B ceqe

HBe peaKUBB 111 B306apHOH ABarpaMMhl B BHTepBaJie 

2-40 T3B/c B03pacTaeT. 

B pacnpeAeJieHB.RX 34><l>eKTBBHhiX Mace MP 77- /puc. 6/ 
MOAeJIL 'leTKO BOCnpOB3BOABT o6pa30BaHHe Tpex pe3o

HaHCOB. 3KCnepBMeHTaJILHa.R KapTBHa MeHee O'leBBAHa, 

nOCKOJILKy Ce'leHB.II npouecCOB HeBeJIBKB, a pe30HaHChl 

paCITOJIO:>KeHhl AOBOJILHO 6JIB3KO. 

Ba:>KHO, 'ITO MOAeJIL npeACKa3hiBaeT pe3KBH nOA'heM 

<l>oHa B oKorronoporosoii o6rracTB. 

BecLMa BHTepecHhiM <l>aKTOM .RBrr.ReTc.R To, 'ITO MOAeJIL 

o'leHL xoporno onBChiBaeT <l>oH B pacnpeAeJieHBB Mace 77+77 -77 -

B o6rracTB A 1 -Me3oHa, KaK )J;eKK- 34><l>eKT, He ocTasmui 

<l>aKTB'IeCKB MeCTa AJI.R ero po:>KAeHB.R I puc. 71. IIpB 5 T3B/c 
B o6rracTB 6orrLIIIHX 3Ha'leHBii 34><l>eKTBBHoii MaCChi I M 377 > 
> 1,5 T3BI B 3KcnepBMeHTaJILHOM pacnpeAeJieHBB Hafimo-
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Puc. 6. PacnpeoeAeHUJI Mp77- •• • •• - BKAao (JoHoe, - - - -
6KAaO (JoHa U3 ouazpaMMbJ 16. -·-•-•-• -- pe3yAb•a• 

pac<~e•oe no OPER- MooeAu c y'lelloM eKAaoa 0111 pacna
oa A 2 • 

AaeTCJI 3aMeTHhiH B3fihiTOK COfihiTBH no cpaBHeHBIO C npeA

CKa3aHB.IIMB MOAeJIB I3TOT B3fihiTOK BBAeH B npB 16 T3B/c, 
HO OH "pa3Ma3aB" no fioJiee IIIBpOKOMY BHTepsaJiy <i>a30BOrO 

ofi'heMal. Bo3MO:>KHO, 'ITO 3TO .RBJI.ReTc.R yKa3aHBeM ua 

HeofixoABMOCTL y'IBThiBaTL Apyrue MexaHB3Mhl, AaJOUUie 

BKJiaA B peaKUBIO /11. 

5. PacnpeoeAeHUJI Keaopa•a nepeoaHHozo 4- uMnyAbca 

Ha puc. 8 /a,6/ noKa3aBhl pacnpeAeJieHH.R KBaAparos 

4-BMITYJILCa. BBAHO, 'ITO MOAeJIL AaeT BeCKOJILKO 6onee 

13 
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Puc. 7. Pacnpeoe/leHUJI M 
77
+77 -ll-. Cn11owHa.11 /IUHU.If - pe3yllb

mambl pac<~ema no OPER - Mooe11u. IlyHKJIUPHUJI /eepxHuil 
pucyHoK/ - pac<~emHblil 6K/IaO om poxoeHUJf A2 - Me3oHa. 

ocTpLie pacnpe.neneHHJI, 'leM 3KcnepHMeHT. Y'leT aKna.na 
oT A2-Me3oua a .naunoM cnyqae He yny'llllaeT cornacHJI 
3KCnepHMeHTa C npe_ncKa3aHHJIMH MO.l{enH *. 

* Cne.nyeT OTMeTHTL, 'ITO B TeopeTH'IeCKHX H 3KcnepH
MeHTanLHLlX pacnpe.neneHHJIX He .nenanocL o6pe3aHHJI. no 
HMllYllLCaM 'laCTHIJ;, He Ha6mo_naeMLlX B 3KCllepHMCHTC H3- J,l. 
Manoro npo6era /npoTOHLl c P < ISO M3B/c/. 3cWJeK~
XOTJI H He O>KH.l{aeTCJI. 3aMCTHLlM, HO MO)I(CT ,naBaTL COCpe
.l{OTO'ICHHLIB BKna_n B o6naCTH ManLIX nepe_naq 4-HMnynLCa. 
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+ -
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6. PacnpeoeAeHUJI t~acau11 no ux npoooAbHbtM UMnyAbCaM 

Pacnpe.z.ene&ae qacTR~ no npo.z.om.Houy aunyn:bcy B 
o6~ei CRCTeMe ~eHTpa RHep~R 06W'IHO Harn.KAHO RnniOCT· 
papyeT nepa4lepaqecxai xapaxTep B3aauo.z.eicTBR.K. B cny
qae, xor.z.a s peaKQRR o6pa3)'10TC.K TOnbKO 3ap.&)l(eHRwe qac
TR~w, e~e 6onee Harn.&AH}'IO xapTRHy .z.aeT pacnpe.z.eneHRe 
cyMMapHoro 3ap.&.z.a o6pa3yiO~xc.& 11acT~ no npo.z.onbHOMY 
RMnynbcy. Ha puc. 9 .z.aHw pacnpe.z.eneHR.K no npo,~tonbHOMY 

+ 
RMnynbcy npoTOHOB R "- ·Me30HOB. Ha lTOM )l(e pacyHke 
nnaBHWMR nRHRJIMR HaHeCeHW COOTBeTCTB}'IO~e pacnpe,~te
neHR.II, npe.z.cxa3wsaeMwe OPER -uo.z.enbiO .z.n.& peak~RR /1/. 
Ce'leHRJI .z.n.11 nono)J()ITenbHO 3apJI)I(eHH.biX 'lacT~ OTno)l(eHw 
BBepx, a Ce'leHRJI An.ll OTpR~aTenbHO 3apJI)I(eHH.biX 'laCTR~ • 
BHH3. Ecna .~tnJI xa)I(Aoro RHTepBaJia npo.z.onbHoro aunynbca 
npocyMMRpOBaTb Bkna.z.w Ce'leHRi, npRnRCaB RM 3Hak 3apJI• 
.z.a, To nony'IRTC.II pacnpe.z.eneHRe cyuuap&oro 3apa.z.a no 
P B peax~RR /1/. 3ICcnepBMeHTanbHoe pacnpe.z.ene&ae 
'1/uMapHoro 3apa,~ta 3amTpaxosa&o. Ero BRA CBQeTenbcTsy
eT 0 CRnbHO nepa«<lepB'IeCkOM noBe,~teHBR npOTOHOB B peaiC· 
~RR /1/. Pac'leTW. no MOAenR B ~enoM xopomo onRCWBaiOT 
Ka'lecTBeHHYIO xapTBHy lTRX pacnpe,~teneuai. HexoTopa.ll 
oco6eHHOCTb oxono PI I .. o B pacnpe.z.eneHBR no npo.z.onbHo
MY RMnynbcy ana B pacnpe.z.eneHBR CYNMapuoro 3apa.z.a, 
3aMeTHa.ll B Mo.~tena, nocne y'leTa Bkna,~ta oT A

2
-Me3oHa 

BWpaBHRBaeTCJI, OA&aiCO Be nOJDIOCTbiO. 
B 3aknJO'IeHBe OTMeTRM, 'ITO npe.z.naraeua.11 uo,~tenb 

OPER no3Bon.lleT c OABRMB B Teua *e «<IBICCIIPOBaHHWMB 
napaMeTpaNB ODRCaTL: ICa'leCTBeHHO R kOnB'IeCTBeHHO DO· 
Be.~teHRe Ce'leHB.K peaJC~B /1/ B WBpOkON ABana30He lHep
raii /oT 2 AO 205 r3B/; ka'leCTBeHHO B kOnB'IeCTBeHHO 
CDekTp.bl l~kTRBHWX Mace BpR lHeprRJIX 5 B 16 r3B; 
pacnpe.z.eneHBa no JCBa,~tpaTy nepe.z.a'IR 'leTwpex -aunynLca, 
a Tak)l(e pacnpe.z.eneHRJI DPOAOnbHWX RNDYnbCOB 'laCTR~, 
o6pa3yJO~XCJI B peax~B /1/. AHana3 pea~RB /1/ c no
MO~LIO Mo.z.ena OPER noxanasaeT, 'ITO oxono 15-20 npo
~eHTOB B lTOi pea~RB MoryT COCTaBn.KTb npo~eCCW, 
KOTOpWe HenL3.K ODRCaTL DpOCTWNR ABarpaMMaMB OPO· 
DROHHOrO 06NeBa. 
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