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p.neAHH4KH, K.C.MeAseAb, A.B.HHKHTHH 
06beAHHeHHbl~ HHcn1TyT RAepHblX I1ccnegoB,Jt-H-H1, Ay6t~a 

3.r.6ooc, B.B.CaMO~nOB, T.TeMHpaI1HeB 
HHCTJ;fTYT $-13~K~ ·BbICOKHX 3HeprH~, AIH-1a-ATa 

P.K.AeMeHTbeB, ~.A.KopmaBHHa, B.H.PYAb, fl.A.THxOHOBa 
HaY4HO-I1CCneAOBaTeI1bCKHH I1HCTHTYT RAepHO~ ~H3HKH Mry 

C.B~neBOHflH 

~H3H4eCKH~ HHCTHTYT 11M. n~H.~e6eAeBa AH CCCP, MOCKBa 

H.repI1HeK, M.nOKaH4eK, R.PHAKH, B.lliHMaK 
~H3H4eCKHH HHCTHTYT 4CAH, npara 

A. Banxapoea, M.'CYK 
RAepHW~ ueHTp Kapnosa YHHBepCHTeTa, npara 

3.3naTaHOB, X.KaHa3HpCKH 
BblCWHl-1 XHt~\.1KO-TeXH0I10rHl.leCK~H HtiCTH rYT, CO<t>L-1R 

n.BHI1I1aHeH, 3.B0I1K 
OTneI1 dlltl3HKH 8blCOKH)( 3HeOrL-tH XenbCL-tHKCKOrO VHHSeOCf1TeT3 
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IIeo6xOARMoCTb n3~eHKfl CBO~CTB OT~eALH~X 8KCKRID3RBHHX KaHanOB 
00 D3aHMO~eHCTBHHX ~OHOB npn Cpe~llX II BHCOKllX 8Heprnax rrO-rrpeEHe
MY OCTaeTCH aKTYanDHOH. Hx CBOnCTBa, rro~yqeHHHe B rnRpOKOM 8HepreTn
'leCKOM HHTepsane, rr03BO~T llpoc~e~Tb 3a BK~OM OT~e~HHX MexaHR3
MOB oõpaaosaaaa naaaoro ROHe'lHOrO CO CTOHHIDI , nouoranr npa nposepxe 
crrpaBe~OCTH MHornx TeOpeTM'leCKHX Mo~e~eM. 

Pe~I1I.fi pp ~ pp rr+"- (1) 

H3yqeHa B liMpOROM KHTepnane 9HeprHH,oT 3 ~o IDO f~~ OCHOBHHe cBe~e
HllJI o pearo.um (I) rro.n:yqeHH aa nysapsaosax KaMepax 1-71, aa rH6pH,ZUnlX. 
YCT8l}OEíax llHAJl8 ,9/ , a npa HMIIyJIbCax 25 1'1 40 faB/c na cnexrpoaerpe 
VtflB~I2 • 

XapaRTepHOH lJePToii xoaesaoro- COCTOHHIDI jip 7T r.".- JIDJIR:eTCH aKTRB
soe p0ll\neHHe pe30HaHCOB B czcreaax l'I3 HYKJIOHOB R n -M830HOB, ROTO
poe rrpOllCXO~1'IT B OCHOBHOM 3a C~eT ~yx MeXaHR3MOB: O~OrrHOHHOrO 06Me

Ha M ~H~~nOHHOR ~CCO~anHH. 

B03MOEHOCTb pa3ne~eHRH STEX MeXaHH3MOB rrpH Hl'I3KRX 8He~rl'IRX 

~QÓ < Ia fsB ente O'ÍeHh 3aTPY~1:ITeJroHa, HO c pOCTOM sHeprIDI CTaHO
Bi1TCH ECO 60J1ee Ha.n;eEHoi1 H3-3a pa3HOR aaeprerasecxoã 3aBRCEMOCTH 3THX 
rrpOü,eCCOB. 

B ,naHHOH CTaTbe npe~CTaEJIeHH pe3Y.Jll,TaTH 8.HaJll:I3a pearoum (I) Ha 
CHWvU{ax c 2-MerrpoBoR nysapsxonoã KaMepH "JIIQD;MHJIa" owm, 06J.IY1=IeHHott 

cenapapoaaaasa rryqKOM aHTHIIpOTOHOB c HMIIYJlLCOM 22,4 faB/c. IIPe~H
TeJlliH~e pe3YJThTaTH rro H3yqeHRID peaKUHR (I) MOxaO HaHTH B ~60Tax O,I~ 

I1.JIaH rrpe.IJ,JIaI'aeMOR CTaTbH c~e~. B pa3.n;e~e I cOo6IItaeTCH rrpo
uenypa orcopa Co6H'l'HH H rrpHBO,lJ)ITCH cexeaze peasnaa (I), B pasneae 2 
aaanaaapyeeca poxneaae pe30H8.HCOB B KaHaJIe (I), B pasnezax 3 11 4 o~ 

C~aIDTCR CBOMCTBa O~OBepill1'IHHO~.~aKUHOHHO~ ~CCo~ 1:1 napHoro 
pozneaas l'I306ap. B 3a.KJJ:IOqeHH8 ctI>opdyJUIPOBaHH ocnoaase Bl:lBO,nH. 

I. OUWKA CElIFID1H KAHAJIA pp~p~J\:J( 

OCHOEHaR MeTO~eCKaH TpY~OCTb EH~e~eHRff OT.n;e~HHX 8KCKHD3KBBHX 
KaHaJIOB c rrOMOll.lbID MeTO~ rry3HPhROBOH KaMepa CBH38.Ha c 60~WBMH npH-......'-·· _._- "r
~ .., •.• <li" ••, I' ,.
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MeCRMR OT paS~HHX BOSMO~ KOHe~HHX COCTOHHHH, BOSHMK~t r~

HHM 06paSOM, HS-Sa H8JilfCUm 6h1CTphIX xacran, uapaaerps KOTOphtX orrpens
JlH.IOTCH Menee TOG:HO, 118M napaMeTpllI npOt{RX: ~aCT~. 

,1J.J.r.a BH~eJ1eHIDI KaHaJIa (I) 6wm OT06p8.H1:l li lisMepeHhI OKOJIO 29000 

4-J1Y1.IeBHX B3a:2IMo.n;e:tfcTBIDí. C06HTlli! M3Mep.ffJilIC:b na 8.B'rOMaTHtIeCRv!X (HPD) 

1[ nOJIY8.BTOMaTmemmX npaoopax (IIYOC-2, ENETRA li ;n;p.). 113MepeHI-llie co

6h1TliH 06C~HTh1B~9:b no Tp~ROHHOH ~enot{Re rrporpru~ MDTHRESH

- GRIND - SLIOE.. 
-- -1-

,Jl,rr.H Bll,IteJieHliIH rEOTe 3I:.l p P Ir 7T OT6HPaJillC:b C06HTIDI, ,ItJlff I~OTO

psx BepO.HTHOCT:b npOXOJK,IJ;eHIDI 4C-rmIaTe3li (I) 6IMa p(x2)~0,OOI H He 

rrpO~HBope~~a BH3YaJIhHOM oueHKe HOHli3auHIi Me~eHHHX 11aCT~ c 

p.	 ~ ~ 1,5 raB/c •
 
Aq Cpe~ OTo6paHHHX BSaHMO~eHcTBHft A/ 1;5% COCTaBJULnH C06bITR,H, r,Ite
 

rrpoxonaaa .Ime 4C-rID10TeShI (I), OTJmlIa.Rl!ll'IeCR nepecraaosxoâ t.IaCTIDJ, 
8.HTmIpOTOHa FI 7r- --MeSORa, B RaLIeCTBe OROlNaTeJl1)Hoit BbI6lIpa.JIa.Ch rarrcre
sa c 60JI:bille~ BepoRTHOCT:bID~ 13% C06h1T~ MMeJIH KpoMe 4C-rHlloTe3li (I) 
Ta.IOK8 IC-'rlZl1IoTeshI TmIa rpíí~-1T"° wm' Fh7f+1Tlr- , B aTH:lC c.rryeramc B 

Ra"tleCTB8 oKoH~aTe~HOM: scerna opanacs 4C-rmIOTesa. B 2% C06h1Tllli npo
TOR R aRTHrrpOTOH JIeTeJIn B S~~O no~c~py B C.U.M., ,{TO, CRopee Bce

ro , CB.fl3aHO c rrpIDJ!ecvJO OT ROHetIHOrO COCTO.lIHIDI pppp , a TaIOKe c llJIO

XID4H KSJl4epeHRHMH; 8TH co6HTIDl: :J7.[S aacopa co6hITillt pea.KI:J;:H1i (I) ObIJIJã OT

oponena, M B KaLIeCTBe oxoaxaTeJII:,HOl'O aaoopa peaznaa (I) 6hIJIO OCTaB.7IeHO 

2194 C06HTIDi. 
llocJIe yqeTa nOTepb 4C-co6aTHn. CBR3aHHaX c HH3ROH 3~peKTHBHocTLID 

perRcTpauHH KopoTKoro OCTaHOBKBwerOCH npOToHa OT~aq:J7.[ (~3%), a TaRE8 

c 1IJl0XEM Ra'I8C'l'BOM CIDIMKOB li! HSMepeH:í:rl1 (~11%), 6WIa nO.JIY'ieHa BeJllflIH

aa cexeaaa peaKIJ,IDi (I), paBHM 6I.JC! = (I,4I±O,03) M6 H COCTaBJlRJ{J.qM 

,.., IO% 0'1' BeJlHt!mD:l 4-.nyqeBoro roncnorasecxoro ceseuaa 6'1 = 
=. (13,96±G,O?) M6. 

~T06H y6e.n;HTbcff B BHnOJIHeHHM 3a~oEoH CHMMeTpHR ~ OTo6paIllD1X 

C06RTliIH peaKUHH (I), 6NJIH nocTpoeHH yr~oBHe pacllpeie~eHRrr B CeU.M. 

acex 'lIaCTmJ;. Iípa aTOM pacnpezteaeaze TIO f!DS f) * ,nJIJI npOTOHOB JiI orpasea

Roe OTHOCHT8JI:bHO C05e~ pacrrpe~8JIeHMe .IJ;AH aHTnrrpOTOHOB COBrraJIn B _ 

npe.n;8JIax OIllHÓOIt. a RoaqxpHO;HeHTll }TJlOBOH aCl'lMMeTpIDI ,I(JIF.[ cncxrpon 1T - li 

V+ -MeSOHOB OKaSaJlHC:b paBHllMH /811"-1:; 0.262:!:. 0,021, IB~I = 
::; 0.246 ± 0.02!. 

llpH OITliICaHME ~aHHHX no ce~eHHID peaKUHH (I) ~~ EMITYJI:bCOB 0'1' 5.? 

l1.0 IOO.raB/c c nOMOUfbID 3aBHCliMOCTM 

6	 ::- C, S 
-V'\ 

(2) 

Jtml napaaarpa V\ 6HJla TIo.nyqeHa BeJlTtItIHHa YI = 0,665 ± 0,029. 

2 

;2.	 OBPA30BAH11E PE30HAHCOB B PEAI{lllli1 Pp..:;. f PiT r«: 
RaR" YJK8 rOBOpHJIOCb, xaparcrepnoíi oc06eHHOCTbID peaxnna (1) ílBJlHeT

CR OÓl1JIhHOe pOJK,UeHHe pe30HaHCOB.B C11c-reMe, COCTo~eH 113 HYKJIOHOB 11 

ír-M830HOB. 

Ha	 pRC. I rrpl1BeAeHo ABYMepHoe pacrrpe.n:eJI8HHe no 3~RTHBHHM Mac
+ - - o caa prr H pTf -IWMÓ11Hamnf. 13H,ll;H9 CHJI:&Hoe aace.neuae rHCTorpaMMU 

B 06JIacTRX, r~e M(p í\T) < 1,4 raB/c2 
HIv'\([rr-) < 1,4 raB/c2 , BRJIIo

tIaJI 06JIaCTh COBMeCTHoro poxnenaa asocap f:l + 11 b..+t . 

...
cií 3,0 

~ 
r 
r:::: PHC. I. ~yMepHoe pacrrpeAe~e..o,
Z 2.6 

HHe 8qxpeRTHBHl:lX Macc M(p1f+) 
K	 M(pTfj ,rpm C06bITllM peax
lJ,}iH (1). 

3Rc~epHMeHTaJIhHOe ABYMep

noe pacnpenexenae prr+ 
I P- JT 


v. 

Macc OrrnCl:lBaJIOCb M8TO,ItOM MaR

c~~a rrpaB.n:orro~oÓHR CJIe.n:yro

1.0 1.4 1.8	 ~M BHp~eHHeM/5/: 

v clP = [J..!. ~W(~).~wti.i) + J..1. BW(ci) +J. BW(X)-+
 
cLt'·\.d.M~ Ti r, ~ 1~,
 

+<:L,,\ ~W (~) +J..~ BW(ôi} + ~J' p. q,t'€f '}.. ( 3) 

TI( 11;; r" (\tl\1i~\+~'l)(\t"'.~\+f-\2.) 

r~e /11. li ""2 03HaLIaIOT aqxpeKTliBHyKJ M!;:CCY (p71) li (fi rr-), COOTBeT

CTBeHHO, p - HMIIYJIbC KOMÓl1HalijUl p71 B _CilCTeMe nenrpa xacc , '14 (~1
HMIIyJIbC IlHOHa B CRCTeM8 nOROR M.f.. (M2 ) , li. - HOPMHPOB01ffil1.e HHT8rpa

JIU BH.Ita 

Ti = S l:-,W(M1\ · ~W(M2.}·P'tL·ev:l,·olMi·JMt ( 4) 

J..P~
~THPOBaHHe BeJIH"'mH J..M et~t, -=. 1" (t.~) BHYTPH He60JIbIllIDC IDITepBaJIOB no 

t~ rrOKa3aJIO, 'ITO f t t~ ) CJIe~eT rrOBe,IteHliID nKOHHoro rrporraraTO

pa (It\ -+ ~1... )-2. ,r,Ite f" - Macca naoaa: rr08TOMY ~ Bup8JKemm (3) 

nORB11JI~R MHOi'llliTeJIb [(\tll\i'\\~~)(\'l"'~\-+f'\"l)1-i ~1\'>1o..,l'(\tX+f"'t.f2. ol"t . 
-I:.mill 
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/1 
I 

- npencraanaer CMeCb pe30HaHCOB B o6JIaC'rR M 1,9 raB/c2 , ROTOA.J 

paa 3aMeTHa n lia pac , I. 8 w(M)- peJlHTllBYICTCK8JI rJ?yHKI.J;ID1 EpellTa-BMI'
nepa, yMHOJKeHH8JI na ooparnaâ epa.30Bb1H OÓ'beM pacnana 11:/cri- . 

Ilapaaarpu pe30HaI-rCOB B (3) @ntCY1POB8.Jll1Cb npa aaasenaax
 
Mo (Li) == 1230 MaB; ~ (Ll) == 110 MaB,
 
Mo {Ll~ = 1920 MaB; r; ( s') == 350 MaB.
 

B pe3Y~bTaTe orrRcaHHH aRcrrepRMeHTanbHHX naHHHX BH~eHH8M (3) 
Bem~llHa Ce'l8HI1H .n;BoMHoro pO~eHllR 1130óap nonyqRnaCb paBHoM 
6(Aa0 ~ (0,25±O,03) MO, Ce'leHMfl O~OqHOrO po~eHHfl 1130óap 
6(Ll) == 6 (tf) == (O,61±O,02) MÓ, d(/J.~ == 6 (tJ.7) == (0,068±0,015) MO. 

Ha pRC. 2 npHBe.n;eHo coBMeCTHoe pacnp8):{8JleHH8 rro a@JeRTID3HHM Mac
+ - -CaM cnCTeM ? IT tA P 11 , CllJlOIlIHaJI RpHBM - pe3YJIbTaT IIO,m'o:HItM no 

<PoPMYJl8 (3). 

500 

P1l:c .2. CYMMapHbl.H cnexrp 
MaCC f1(p7íT) R 11 {pTf; ll,JJfí. 
peaznaa (I). CnJlOlllH8JI 

300 KpHBaH - pesYJlbTaT ÓITR

CaRIDr aRcnepBMeUTaJlbHl::lX 
,naHlIHX BblpaJKeHR8M (3) • 

100 

IDn 1527 2U27 ~ ~-3.illMrpn·/~n·J(r)B/rtl 

B cnexrpax acMeK'l'ID3HHX xacc ROMOIDIa.I.I,PIii ?'rr - H P- TT+ ae nacmo
nasrca pe3KHX ITill<OB, n OIJ,eHI<H Ce'tIeHlrn: H300ap L1 o li Li o nOJry'illJiliCb pas
HhIMH 6(11°) =, (0,I05±0,OI9) MÓ, H 6(Ao) == (0,068±O,017) MÓ. 

B OOmeM CIIeKTpe Macc lT+lT - -ROMORHau,1rli ae Ha6JnD,:n;aeTcfl Hl:iKaKlllX 
ocoOeHHOCTeH H3-3a óo~moro WoHa, CBHSaHHOrO c OTp8.XeHHeM OT pacrra~ 

11300ap. ,rr...l.H. COÓHTI1Í1 100, H8 conepsantax asocap, T. e. y,nOBJleTBopmwurx 
YCJIDBHKl 11(1/;;» 1,4 I'aB/c 2 , OT'leTmIDO HaÓ~aID'l'C.H rrmm B 06JIaCTH]J"
H 2fO-MesoHOB (CM. pHc.3). . 

I 7/CneKTp Mace, tIPHBe,u;eHHHH na pHC. 3, onxcsaanca WHKI.UIei 

~ F (.tv\ \ ~[ o...!.' ~VJp (~) +o..z:~w s-tM') (!. ~ 0-.1. _a.( 1 ) } () 
Jt+:n.- ) -T ~ G M (5)

Ir "I.~ IQ"G- ' 

4· 

0.25 0.75 1.25 
1.50Mm• rn r)atc1 

N 
Pnc.3. PacIIpe):{e~eHRe

50 
a~eRTHBHHX Macc 
/'1 (ir+rr-; B COOUTIDIX 
peé1KU~ (I), r):{e 
M(pff/>I,4 raB/c2 

JlIJIJlf.H(p-".-) » 1,4 raB/c~ 
CIIJIOIIIHM KpHBasI - pe

- 3Y~DTaT onHcaHHH 
3KCnepHM8HT~HOro 

cneKTpa BHPB&eRHeM(5~ 

r,ne aepesoaaacaaâ q,oH BM8JI B}J,Zt 
J cJ.. - cl.t M·B (TeM) ":. q, ~- Ao. e... (6) 

CMblCJI 0003Ha'leHllH Cfr H M TOT!te, 'tITO II B (3). IIpH aTOM 6wm nOJIY'tIe
HH CJIe~He BeJIRqHHH CeqeHHR: 

6 (.f o) = (0,076j;0,OI4) M6 
6 (ioj == (D,D39±0,DD9) M6. 

illnpmUi H MaCCli pe30HaHCOB 6~Cb WRKCHPOBaHHHMH rrpH SHaq8HRHX
2 . 2 2 2Mp = 700 MaB/c, rp = 155 MaB/c , l'1f. = 1271 raB/e , ç. =155 MaB/c • 

3. IDY'IElli1E OJJ.HOBEHIlHHHOll JJJ1~P AKI:Uill 

H3BeCTHO, 'tITO po~eHHe pe30HaHCOB B 3RCKJIID3HBHHX KaHaJIaX npH 
Cpe)J;HIIX aHeprIDIX IIpOHCXO,IUlT, rJIaBHID4 oópa30M, 3a C'leT ,IJ;BYX MeXaB-HSMOB: 
3a CqeT ~OHHO~ ~CCOURaUHR nepBHqHblX qaCTHU, T.e. o6MeHa -rrOMe
poHOM, H sa CqeT O.I(HonHOHHoro 06MeHa • 

BHAeJIeHHe MexaHH3MoB ~~~OHHO~ .nKCCO~HH nepB~oro aBTH
rrporoaa iI npcroaa B peaxnaa (I) npa 22,4 raB/c nposonaaocs ,nEywI M~

TO.n;aMH: MeTo.n;OM aHaJIR3a ~30Boro npocTpaHcTBa rrpO.n;OJlDHHX HMIIyJlbCOB B 
c. ~.M. (L PS -aHa.JIli3/13 HAeTo.n;oM MaKCllMaJIbHOrO znrepsaaa MeE,D;y. 
6HCTpOTaMn BTOpH'lHHX 'laCTllU 14/. 

Pacnpe~e~eHRH 'laCTnu B rrpO.n;O~bHOM wa30BOM rrpocTpaHcTBe (LPS) 
BH~IDTCR c rrOMOmbID pe~}~oB?HHliX npo~o~~HHX HMrryAbCOB, K~Topue OII
pe.n;eJIRIDTCR no ~PMYAe 

L4 -i 
)( ~ .==- 2.<tL (~ \ CVj \ ) ? (7),)=\ 

5 ' 



rne s: - npO,JJ;OJI:bHhIM: m.my~c i - ti: BTOplNHOH lI~CTm.r.u 13 C.U.M. HM
nyJThCH X,- y.nOBJIeTBOpíIlOT .I03YM ypa13HeHIDIM CBJI3R i: X~ = o R 
'i ,cf
2..\ )( i-\ = 2, Ta.K lITO tIl1CJIO ae 3amrclIMHX nepeaenaux X~ pa13HO 2.
 
.(.-:., Ha pnc , 4 noxaaaaa LPS-ceR'ropa peaE.IJ;ID! (1), rne no OCRM OTJlOJKe-


HU 3HalJemiJI pe,ItyI.J;Rpo13aHHbIX npo)J;OJI:bHHX HMTIyJI:bCOB lr- l'I 71+ -Me30H013.
 

Ha TOM xe pncyHKe rrpeJ.J;CTaBJIeHU OóMeHHHe nHarpm~1 OITnCliBaIDmlle M8xa

HH3M!:t, xorcpae ,IlOMillmpyroT rrpa BOICORHX ::lHeprIDIX 13 COOTBeTdr13YKlqmc
 

LPS- cexropax, T. e. ,IT.HWpaKI..I,IWHHaR ,IlHCCor.mauIDI nepnmaux qaCTllU 13
 

cexropax A l:t C , O,IUlOTIlíIOHHhLfi o6MeH - 13 ceicropax B lI.D .
 

P-r<~' 
p ----k::::::n-

, 
Pnc.4. Pacnpe.neJIelille COéíHTH1ír U3 peaK

:o;:vrn (I) no LPS - cexropaa. IIpllBo.n;eubI 

OóMeHHHe .mmrpaMMhI, .noMID·mpY1Q1J(lle DB 
COOTBeTCT13~MX ceKTopax. 

x-

o 

p 

P-r<~- . 
p ----k::::::U' 

B Ta6mme '1 Il],Ume.p;eHll .na.mme O 3aCeJIeHaOCTR pa~HHX LPS-ceKTopo;s. 

~o OlleHh xopomee C013na,n;eHHe Me1QY qRCJIoM C06UTIDí '13 óexrope A R 

qZCllOM C060ITRI B ceRTope (7 , ~TO 11 .no~o 6HTb 13 CRJry 3a~0130H 

Cmtlle'l'po :pe~ (I). 

Ta6.nmta, I. 3ace~eHHOCT:b LPS - ceKTop013 

LP~ -cesropa- . / ce-qeHHe (MÓ )lIHCJIO C06blTIDi 

AL<filt*:rÇ)pJ . 658 0,42 ± 0,02 

149 0,10 ± 0,01Bt,Plt-t)( Ps( )1 
657 0,42 ± 0,02C [ P(pJt-t~... ) '] 
715 0,45 ± 0,02

]) [~( P"JC)(p3t+~1 
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Ha pac , -1 npencraaaeno TaR Ha3HBaeM08 LpS' - pacrr~71~eJlGHne COÓbI

Tlf:Í1 c 13eCOM 4 w • BeJJ..wnn·ia ,1 N onpenexeua B paooT8/
1 

,cor.r.L3.cno 

lCOTOpOM ICaiKJ1.b1M L. P5-C8K'I'OP ,1.i8Jll1TCJI na H800JIbllIl1e JIlIeill{H (TI HaLUeM 

CJJY!1ae c pa3MepaI\lUf 4 X-, b. X;-= 0,125 x OfI25). B KaJK,I:J:oi1 OÓJlaCTM 

orrpe.n:8Jlli8TCH BeJIWU1Ra L1 w no WOPMYJ18 

-1 -1
1\ -:=. ~ • N . c . I.. W· (8)L,)W (] t: o J ) 

r)J.8 t?o - CelJ8HHe peill<UHH (1);!V& - ~Hcno COÓbITRtl: 13 3TOM KaIlan8; 

S - R13~aT nOJllIO~ 8HeprRR B C.U.M. CYMMHPoB~He rrp0130,1J.HTOfl no BoeM 

COÓHTIDlM M3 .n.aI-mOll íI'Ieilli.l1, B3JITlIM o .BeCOM W, 13/.
" J 

MaKcRMYMH B. 3Hal1eHl1JD( 13eJJ.WBlli.H 1\w B cercropax A :u C MOlimo 

IDITeprrpeTHpOBaT:b KaR YIillSaIm8 na cyurecraonaune 8Hal1HTe.1ThlWrO BR.JIa;lJ.a 

MexalU!3Ma .n.mI)paF..I.J.;n01mOfl J~~fCoou.JI!ar.ur1! aHTlmpOTOHa 11 nporoaa B peaionra 
(I), a MaKCillv1"YlA. A w 13 OeI{TOpe JJ OBH3an c )J;BO~ p02K,IJ.8HJ18M 

naoõap /.ir+-A-I-+. 
J1,JrJr Bhl,I.J;8.neHIDI ,rl;:il<!JpaKLI.nOHHOll. )J.HCCOI.l;IiIaIJ;:m~ aarznporoaa rr' nporoua B 

peaKI..I;Iill (I) ÓllJr npIDAeHeH TaKJK8 11: .npyrOl1 MeTO,IT. - MeTO.n MaIWIDIl8JIbIWrO 
14 llliTep13aJIa no 6hICTpO'I'ar...r nropmmzx l1acTUl/ , 15/, COrJIaCHO IWTOpOMY B 

KaJK,ILOM COÓHTIDJI ~aCTMll,b! 13b1CTpaUBaJlliCb B COOT13eTCT13IDI c BeJllrtLtmaMU J.IX 
~ e*+f)~ 

nponc.maax ÓHCTpOT B O.lJ,.M. 'á-l. =:i ~ _!~ :....r:"i=i • 3aTeM onpe.n.eJmJlHCb
e ; -P"t.. 

llliTepBa.r.IhI ÓHOTpOT Me.:JK.nY Coce)l;HMMH l1aCTm.J;aM:U. Ilpennonaranocs I 'tfTO qae

TmJ;bI 13 .n::mppalCU,MOHHOR cnCTeMe npyrmzpycrca 13 orpa.HWIeHHoM llliT8pBaJl8 

D.1á' -'to , a casa CRCTeMa B l.l,8JIOM OT,IleJIeHa OT .n..PyrHX cMCTeM M.i1M l1aC'I'lll.l, 

MaKC.ill\I1a.JI1,HOH pa3HocTblO ÓbICTpOT. 

Ilpouezrypa pa3,IleJl8HAA ,D;í~g;{!UroHHOll H He,n)Ig>parcrvt~HIIOi1: I<OMTIOII8HT 

npOBO,lUUIa.C:b, KaR n B pacore /. C nOMOII(hIO nepeM8HH0l1 

. ;t. -v. \f 
V) '- ~ 
"( -:: i -- e ~n-~

5:' - \,.::1 <-6.1J-t> J (9) 

r.ne 4 '<r~"-">'- MaI\CllIviaJIbHIlH 11HTepBaJI ÓhlCTpOT B COÓhlTHH, /5. ~ ~ - mrrepna

Jlli ÓllCTpOT M81f.,rry napaaz cocennax qaCTHIJ; ,IT.HqJparm;noHHoH CHCT8Mll. a

<.6 'cf *' >- me cpe.n;Hee 3Hal1GHHe. B cJryqae .IJ.R<lJPaI\.IJ.HOHHHX C06UTI1J1 

A '<t ~"'l' >? .1 '*t H ~ .. = I, a )J)IJI ue.IU:IWpar<UHOHHlU co óIlTlm I.l ~ :~~ <'1 ~ ~ li. 

Y( ~ O. 
Ha pnc , 5 noxasatro 2 -pacupene.aeaae ]~JI.lI )J.HlÍlpam~l'IOHHoH ,Il;1'IClJO

Ulla.u.IDI aHTImpOTOHa, XIS xoropor-o BR,IUiO, trTO 13 HaIlleM: BblóopKe ecrs n8

ÓOJIbUlOÍÍ BI{JIa;n OT HenmI)paKIJ.llOlUIOM KOMIIOH8HThI, a 13 OOJlaCTH npOM8EYTDtI

nax 3Ha-qeHIru: 2 BIUIa.n;u OT ,Il:mpPaItu,l'IOHHOM 11 He,1J.llWpaI\.IJ.HOHHOI1: R01;mo

H8HT nepeKpllBaIDTCH. 
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Pnc.5. PaQrrpe~e~eHHe no rrepeMeH

Hofi e ~ ~wpaKUHOHHOR ~CCO

~nauHH aHTHITpOTOHa. 

/I 

200 

100 

BeJIMq:mIa 2e ' acnoassyeaaa .u;JUI oopesanaa rrpa orcope ,J:UirfJpaK
~I10HlIOH KOMIlOHeHTU, orrpenexanacs npa <pltTMpOBaHUll 2. -pacrrpene.nenas 
WYHKl~ltei1 

rl N o.1. to~'i 7 Cl.-.z. -t tt. ~ 
Jv~ -:::. A( ~ + A'L e (10) 

B pe3Y~hTaTe ôTOH rrpoue~li ~ rrapaMeTpa OÓpe3ffiIRrr rrpn OTóope 
COÓliTIDI ,IUiq,pam.um aHTm1poTOHa CíWlO no.nyq8no 3Haqemm 2c. = 0,4, qTO 
coornercrnyer iÍ~~ pJ== 0,41 ± 0,02 (1/ = 598), a npa orcope co6u'l'IDt 

.nHtWa.KU:ID'I nporoaa - ~Co = O,55; ~"t p)= 0,40 ± 0,02 (AI = 578). 
CpaBHeHEe aTRX ,n;aHHHX c ~~ Ta6~ 2 nOKa3UBaeT xopornee 

cor~CRe Me~ pe3Y~TaTaMn, nOJ~eHHHMH ~YMH M8To,n;mAn. 

3aBHCHMOCTl> CeqeHIffi o.mroBepmmmoH JU1WP~HOHHOH ,IUIccoruiar:um B 

psaxnaa (I) OT KBa.lUJaTa 8BeprHll B C.U;.M. OIUlCUBaJIaCh <PYHI\lUIeH (2) B 

IDiTepB3JI~e m.myJlJ:>COB OT 7,2 no roo faB/c. ,IJ;ui napaaerpoa C li n 
aWlli no.rr,yqellli.3Ha-qeRllI.fI C = 1,7 ± 0,3; n = 0,36 ± 0,05. 

... -lo -
Taómulél 2. Iíapaaerps zaoõap N (p tr 1í ) 

PJIaó(faB/c) 
11

0 
(p T(TIT-) 

MaB/c2 
H (pTT+rr-) 

MaB/c2 r· (MaB/c2) o( (%) 

7,2 N*"( 1500) 
)f.

li (1700) 

1419 ± 7 

1690 ± 7 

120 ± 10 

120 ± 10 

51 ± 2 

24 .± 2 

12 
'J(.

N (1500) 

I{'if (1700) 

1409 ± ? 

1688 ± I 

87 ± I 

221 ± I 

27 

60 

22,4 
}/'JIo (1500) 

11
N (1700) 

. 
1445 ± 6 

1661 ± 20 

60 ± 36 

182 ± 72 

13 ± 3 

24 ± 8 

'~ 

l!J
 

+ - - + 
B cnexrpax a<.fxIJeItTJIlBHIilC Macc CBCTeM (f 7T TT ) Xi (f 7T TT) AJl.fI co

Cíl1TH~ H:3 cexropos A JIl C UaÓJIlO,na.JIHch rr.HKH upa M "'-- 1500 H M.... 1700 MaB. 

tIa pRC. 6 rrpRBe,neH cneKTp MaCC M.fI COóblTMa c.eKTopa C. 

N 
50 

10 
CEKTOP C 

LO {~ ,,,._< 
30 

i~ln201':'ll :J.Lq_,~
10 l r:; .• 

. Ll.r'X:~~_, 
. '" ".:....:2'-'-. r 8/c2r.8.1( I 1,'5 -'- "'no) 2> M(p7I'1i-).e 2L--15 ----,----15 ~(p.Q-'T'[-1 

PMC. 6. a) Pacnpe.nexeaae no açWJeKTRBHoit Macce MCf7T
+

7T 
-

) AJl.fI ecos-
TRH M3 ceKTopa C, CnJIOWHaH KpUBaH - pe3Y~hTaT OTIRCaRX.fI aItCTIep~eH;~' 
TaJIbHllX ,naHHl:lX Bupa:ateHHeM (5). 6) Pacnpeneaeaae no alPI>eKTRBRoit 

, ,) Macce M(p TfT7f-) H3 cearopa C oes orpanaseaaã (CIIJIOllIHaR KPHBaíI) H 

pacnpeneaeaae no atW>eItTHBHoit xacce M( p1rTrr-) M3 cexropa C ,nJUl co

6HTH~, rne 1,06 ~ M(f rt ) ~ 1,4 raB/c2 • 

8TH oco6eHHOCTR HaaJIll,1laJUICb B peaIUlYIld (1) B Ilm:pOItOM RHTepB8JIe 

HMUYJlbCOB aHTRIlpOTOHa OT 5,7 faB/c ,no 50 rsn/c, a TaIOIte B ,ItB<J)pa.IttJ.HOH
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·1 
! 
I 

I 
T - 'HO pOJK,IJ;eHHott ( prr 7[ )-CHCTeMe B I'f -, «r - H pp-BSaRMO,nei:tcTBIDIX 

BnJIOTb ,n.O saepraa rsR /6, II/ . . li-

Kax rrpaBRJIO, nepsaã nHR CillI3UBaIDT c HaJmtUIeM aaooap N (1470) 
II JV~(1520), a 'BTOpOH - c cynepno3H~eH pa3JIH~UX H306ap c H30TOITn

~eCKHMH CIlRHaMH 3/2 H 5/2. . . 
Pacnan CHCTeM (p7T+7T~l ~ (p1T+""-) H,D;eT rJIaBHHM oõpasoa xepes 

RBasH,D;Byx-qacTK~ KaHaJI Ll TI H /1++7T+ , ~TO HarJI.H,IUlO BY.l)UiO ua pRC. 
60, rne npaaeneas cnearps 9çIxí>eKTHmrnx: Macc p71+lT- )J)IH cexropa C, nyax ,+THpHa.H r.acTOrpaMMa COOTBe TeTByeT eOOUTIDIM, B KOTOpUX I, 6 ~ M(f ir) ~ 

2 . 
1,4 faB/e • ._ ++ + . 

Cetle~ pOJrJ);eHIDI asooap L1 ri" ( p 7T-) H A ( P li ) B ,nH~paKr.nIOH-

HliX cexropax A Jd C panau, COOTBeTCTBeHHO ~(KJ= (0,28:tO,02) MO 11 I> 

6.(~)= (0,31+0,02) MO, r , e, 5U% H300ap B peaxnaa (1) pOJK,D;aIüTC.fI-.-y 

C 
B rrpouecce ~~aKUHOHHOR ~CCOUHanHH nepBn~ HyKJIOHOB. 

, 
Ilapaaerpa H30Óap B CHC'I'eMe ('flíTrr-) onpe.n;eJJ..H.]mCb rrpa orracanaa 

CneRTpa a~RTHBHHX MaCC C nOMOmbD peRRTHBHCTCKKX ~KnRn EpeHTa
BMrHepa, a B Ka~ecTBe ~Ha HCnOJIb30BaJIHeb COÓUTHH, CrejePHPOBaHHUe 
no Mo,neJm pe,llJKeSOBaHHoro O,nHOIIHOHHoro OóMeHa (OPER)/16 • 

B OPER -Mo,n.eJIH pe~l (I) OllHCUBaeTC.fI c nOMOmbID .n.Harp~1, rrpR
Be,n.eHHHX H8 pRC. I ~ ceRTopoB B H ~ , a BKJIau; OóMeHa rrOMepOHOM 
Y'lRTUBaeTCR TOJI1.RO B .n;RarpaMMe rana .lleKa., rne B CHCTeMe (N 7tii ) se 
rrpe~OJIara8TCH HaJIHl1.H.fI KaKKX-JIHOO peSOHaHCOB. 

KaR Im.ItHO R3 pRC. 6a J TaROe OIlHCaHHe xopomo cororacyerca c aacne
pHMeHTaJIbHHM pacrrpe,n.eJIeHHeM (CllJIOWHaR RpHBaH - peaYJIbTaT no,n.rOHKH). 

+-)Ilapexerps pe30HaH~OB N* (? 7T lT rrpa paanux SHeprIDIX aHTJmpOTOHOB 

npaseneas B TaÓJIHue 2. 
Xopomo HaBeCTHHM ~TOM )lJlH AHWp~OHHHX rrpoueccoB RBJIReTCfl 

YMeHbmeHE.e napaaerpa HaKJIOHa, "g " npa IlapaMeTpHaaI~nl ,llHqxpepeHUHaJIbHO
ro cexeaaa BliPaxeHl:ieM dfJi '" A e -Ct c pocroa .llHWPaRl.l)WHHOn MaCCbI M. 
Rama ~aHHH~, llpKBe,n.eHHble BMeCTe c pesyJIbTaTaMll .nPyrnx aKcnepHMeHToB 

B TaÓJIRUe 3, rro,nTBep~aIDT 3TY 3aBHCKMOCTb. + _ I 

IIpH OllHCaRRR cneKTpoB 3~KTHBHHX N8CC ( U ~ )-KoMOMHauaH ~XH ,:f 
+- 

rex coosraã lia cexropoa A H C, rne CHCTeMhl p7T H P ir - ae OÓpa3YIDT 
I 

I 

aaoõapu 1J. j-I- H A ri- , c rrOMOmbIO ~PMYJIH (5) ÓWIO nozyxeao ce- jl 
1 

xeaae po!t,I{eHIDI ..P o -Me30Ha, panaoe 6 (pC; = (O, 056±0, 003) MO. 3TO ~; 

OSHaqae~, ~'1'O jDO -M8aOHbI, B OCHOBHOM, '1'.e. B 70% c~aeB,óÓpa3YIDT- I 
+ - ~ 1": 

CR npa pacna.n.e .nRWPaItIUiOHHOR B030y1K,IJ.eHHoft: ti7T"'Ir (p 7J 77 )-cHCTeMll, 
KaK aTO Ha6~aJIOCb n rrpH 8HeprRH 32 raB/c/ /. ' 

lO , . 

Ir 

TaóJm~a 3. k1aMeHeHH8 HaItJIOHa & (faB/c)2 c pOCTOM MelJií'ü) 

PP-B3anMo,n.enCTBRH 

Pi) (ra.\3/c) .M~ 1,6 faB/c2 r, 6~ M~ I, 9 fsB/c 2 I, 9< M~'2,6 raB/c2 

22,4 15,3 ± 1,8 9,0 ± 1,7 4,5 ±. 1,6 

25 12,4 ± 1,1 8,1 ± 0,9 5,2 ± 0,8 

32 13,5 ± 2,5 8,5 ± 1,1 6,8 ± 1,2 

40 15,7 ± 1,8 6.6 ± 0,9 5,5 ± I,6' 

pp-B3aKMO~eHCTBRfl 

-
Pp (faB/c) M.< 1,5 faB/c2 I,5~M~I,8 'fSB/c2 M> 1,8 faB/c2 

24 13,2 ± 0,6 7,4 ± 0,2 5,5 ± 0,1 

4. CBQnCTBA PEAK.I.OO1 fp -> A +-1- A + +

l{BaaR,IJ.Byx~acTHqaaR peaKUHH 

fp --> Ll++Á ri
(II) 

~eTaJIbHO H3yqeHa B 06~C'1'H áHeprZa ~o 12 faB!I-5/, npH ÔOJIbIDax 3Hep
rRHX ee ~ 3aMe'1'HO yMeHbmae'1'ca, T.K. aHepreT~eCKaK SaBHcKMOCrb 
(2) )J,JIJl aroro KaHaJIa' ,1l8.eT 3Ha.tleHHSi Koa!WJHIUleHTa n = 1,69 + 0,04. 
Hanpzaep, IIPH ~zac = 5;7 r~B/c 6'( óâ) COCTa.BJI.R:e'f "" 60% - QT ce ·1 

f" I xeaaa peaItnD '(1), a ro>R 22,4 faB/c ~ (~7JJ eOCTe.~e'J; scero 18%. 
Xapazrepaoã ococeaaocrse peasnaa (11) m3JI.B.eTCH 'HaJIHlUIe JI.Byx. na

paaeepos HaRJlOHa B pacnpezezeaaa d 6/clt I , r.v;e t' == I t--tht"~ /-'KB8J1.
par lIeTHPeXMepHoro ID.myJIbca, nepenaaaoro OT p(p) ~ f1++(At+) • .IJJm ,.i~~/' 

COÓhlTd peasnaa (I), lIpHHa,zvIezaugn ceKToPY J) HB. pac , 4 11 y,1toBJIeT
BqpHJJIUiX .uonOJIHH~eJIbH0MY: YCJIomm I,06 ~ M( f rt) ~ 1,4 feBIc2 II 

'to .', ~:-

1,06 ~ M(p.".-) ~ 1,4 raB/c2 , 6wm rro.rryqeHH eaaseaaa napaxerpoa 

HaRJIOHa &:1. = 19,12 ± 2, 76 ~ It'/.( 0,1 raB2 11 5,97 ± 2,07'2 = 
]I.JIH. O, I ~ Jt' J ~ O,3 raB2• B Ta6.m.m;e 4 npRBe,n;eHH napaaerps HaKJIo-
HOB ,IVIfI KaHaJIa (II) npa .npyrmc ltMIIYJIbcax aaranpoeoaa. 

Rlilt y,Ee rOBOpRJIOCb paHee, OCHOBHHM MeXaHHSMOM, OTBeTCTBeHHHM sa 
pea.KIOiIO (11), JlBJlSleTCH O,D;HOIDIOHHHA oÓMeH • 

. MO.n8JI1:J pe,IOleaOBaHHOrO naoaaoro OOMeHa opEF/I6/, ps.e nCnOJID30BaH
BaR HB.MR npa B.HBJm3e )IJI<IJpa.Ittl,HOHHHX (}/;rií )-ClICTeM, xopomo OImCHBaeT 
cnexrpa a~RTHBHHX Mace ( NH )'-KOMóHHaInlR 113 cearopon B 11 )) pnc.4. 
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:1 

016 lo/f' - -ti- -:t+TaCSJI:Kna 4. Ilapaaerps H8KJIOHa B / ( .nJI.H pp ->.> A f). r.\2 .CV) co ° OJ cn (J) N ~ 

~ ~ ~~~~~~o
p:j .. .. .. 

PJIa6(faB/c) 

5,7 

7,3 

9,I 

12 

6/\I(raB/c)2 

0,0 - 0,065 

0,0 - 0,14 

0,0 - 0,1 

0,0 -'0,1 

&,{ (faB/c)-2 

12,83 ± 0,96 

16,8 ±. 1,4 

I5,5 ± 1,7 

18,0 ± 3,0 

A/Iit~sB/c )2 

> 0,065 

0,07 .... 0,5 

O,I - 0,5 

> 0,1 

Cz.(raB/c )-2 

5,80 ± 0,18 

5,5 ± 0,5 

6,5 ±'0,5 

6,5 ± 0,,5 

5,97 ± 2,0722,4 0,0 - 0,1 19,12 j; 2,76 0,1 - 0,3 

32 0.0 - 0,065 42.7 ± 7,1 > 0,065 6.0 ± 0,8	 

e '1, Cf, ~I ~I ~I ~I ~, ~,ci5	 (j) (j) N H CY) o» H 

r: s b8~8~t;~ 
cn	 .. .. 

0 0 0Cf	 °'(9° 

N co H io io (j) (J) o o 
o OHHHOONN 

<, 00000000 

~ 0000 000(1	 H +, +1 +1 t-I ~I +, +, +1cn	 cnCV)"<.l'I~~CúO 
I::'- OJ I::'-t>-C"')NHLí.lc!)

00000000 
ioI, tt 

oI 00000000 
I I I+<1 

C\lt I:Q H NHOr.--cn'<1'O 
o, co C"') «:;/1 lo') io CV) ° .1::'- r-

H	 ° 0000000!Q.... 
o	 ~I ~I <:t, ~I ~I <:}, ~I ~I 

OCHo1mHMll ,1tHarpaMM8MK, OTlleTCTBeI:mHMJI B OP~-MO.IteJnl 38 poz,tteHJ(e .00 o» CV)lDNN"<jiLí.lH 

_VI ~ ~ t:5 ~ s 8 ~ 8( #ff)-ClICTeMH, SiBJIS!llTCH ,ltI!IarpB.MMH TBIIa B Jl J), rqmBe,neHHHe H8 pHo.4, i ~ o 0000000 
Q)r,ne oÓMeH MeJUtY BepIlIHHaMB npoacxonar aa Clier 7f -MeSOHa, nplAeM	 o I I I I 
Pi 

mura.zt ,lUtarpaMMH]) HBJI.fIeTCH onpe.n;eJUmlltllM. 
~ 

CB~eTe~bCTBOM B nO~b3Y MeXaBH3Ma O~HOnEOHHOrO OÓMeHa B peaKUKH	 S co OJ lDNNlDOJN-:::t'
H	 o CV) CY) LO oH C"') (J) (j) 

H HHHHHHH(11) MOryT C~TD TaKXe SHaq:eHBH a~eMeHTOB cOBMecTHoA c~oBoA MaT	 p:.) 
LO .. .. .. ..o p.PHUH n~OTHOCTR RnB CTaTHCTRq:ecKHX TeH30poB ~~(:z /18,19/, ROTopse	 o ';';-' ~I ~, ~I <:r, ~, ~I ~I ~I 

O') _ ../ N "<:jI <.O N o CV) H o 
CBSl3aHH c yr~oBHMR pacnpe.n;e~eHHRMH q:aCTR~ B cRdTe~ noROR ?ff~ li	 :z: 

C]) ir ~ ~~~b~~~ 
E-i C0oPTr--XOMóRRaUd ( ):l. , ']2 - nOJIHHe MOMeHTH CRCTeM fT/+ R j>7;- , N 01'000'(000 

M2 - BX npceznaa na OCb:2 ) •	 oM1,	 ~ ~ I-N--+-------:------~---io'B c~e O~HOUROHHoro odMeHa .n;OBXHH BHUO~HTbCH c~e~~e COOT Q) ro ÇQ
p' r--I ~;1; g:~~~~gg

~omeHHH M~ TeH30paMH:	 ~ 
E-< ~ o OOOOOHH 

(Y) .. .-. OI .. 

ti O , 
o 

2.1... .L	 N ° ~o~oooo~T:~-~ T co :::. L\ ,. T 00 := L\	 m N ~ 6 ~I c:Ó' r:-} J;'. 0' 6' ~l' E-i
o --~ s 8888b~'~H ..

12)	 00000000õ' =- T ~~ - ( T ~) = O .	 ~ ° I 

i 
(j) 

N o N H N (J) ~.~ H 

~	 ~ ~Ôb~:g88 
Bce OCTaJIbHHe TeH30pH ,ItOJmlH paBHJiT:bCH HYJIIl. PaBeHCTBO HyJIl) Q oa ". H 'o o o o '1 o o o 

I
.

Haq:aeT ~TCYTCTBRe Koppe~~ Me&.n;y yr~OBHMH pacnpe~e~eHHHMH npH pac ) lO H ~, JI J;' ~I tiS' ~I J;' .J;I°	 <.O N (J) C!) <o I::'- <.O o 
_~I N o o o o o N o 

\ i:i'J o OOÔOOOO 
rranax aaooapa H aRTRH30CSapU B ,nHarpaMMe 1> , T. e. oCSMeH OeCCImHOBoit I 

tIaCTlIneií.	 o I I I IliI 
).J.nR: 355 COCSl:lTÔ H:3 cexropa ]) , Y~OEJ.IeTBopR:DilHX YC~OB.BI) 0):(- ~... 

HOBpeMeHHoro po~eHRa H30CSap, CSaHK BHtIHC~eHH MeTO~OM MOMeHTOB 19 CTa	 ~~ H H ~O 
,,-.H 00 NNNH':\l (NO':\2 (NO '-" 

THCTRtIeCKHX TeHaop'oB~ OITHCNBaDmHX yr~oBHe pacrrpe):(e~eHRH B CHCTeMe	 ."! ~o NN~i1-.H~NN':\2NO I 
[-i E-i • (-l E--! ~8

rOTtPP~a-.IDKeKcoHa74, I. E-i _ 
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B Tao~~e 5 rrpHBe~eHH 3Ha~8HRR HeKoTopHX TeH30poB li HX EHH8fi

HHX KOMoHHaqaM, rro~y~eHHHe B HameM 3KenepHMeHTe, a TaKXe ~aHH~8 npH 

~yI'H.X 3HeprH.l1X.	 I 

OTJlli'tffie :3KCnep:HNleHTM1>HI:lX .uaHHIDC H3 Tao.i'll1UH 5 npa M8.JIIiX t OT 

npe,UCKa3aHHH (12) rOBopHT o Haooxo~oCTH y~eTa nor~o~eHHR 120/ •. 
YCMeHHe ze 3THX OTKJIOHeHHM c pOCTOM ti ,a Ta.RJK8 Ha.JIHqJJIe ~BYX 
H~OHOB B d6;1titlcBH~eTe~:ocTnyeT o BKnane .n;pyroro M8XaHR3Ma, rrp800

~a.n8.IOmero npa ti> O, I, aarrpmsep, ooaeaa .u.pyrHMH pe,IOKeOHaMI1. 
f

5• BlffiOJUí
 
B SaKJIID'tI8HM8 MOJKHO cq;oPMYJIll1)OBaTb CJIe.nYlOll.U18 BhIBO~hI:
 

I1.	 OCnOBHbIM11 npoueccawa, rrpHBO,rr,H1l!HMl1 K KOH8'IHOMY eOCTORIUUO (I), 
11JIBJImOTCSI o)J;Hon8pwHHHaR .n;wppalG..J,MR c ce'I8HH8M 6'"f}I(,~( p) =. f~~ (p) z: 

(O,42±O,02) MO R ,lJ;no!tH08 pOJK.n;8Irn8 asoõap A++ /),+-t C cexeaaea 

6 (AJS) = (O,25:tO,03) MO. 

2.	 B crrexrpe 3@J8KTRBHhIX Mace .rUHWaRIJ,HOHHDM CRCT8MH NII1I HM8eTCJI 
li- lf. 

CTPJKTYPa, CBJI3aHHaR c OOpaSOBaIDieM H300ap N (1500) H N (1700). 

3.	 3HalillTe~:OHaR ~OJIR R306ap A t-t-, Lit--t ( --v 50%) II ? o -Me3a

HOB ( 70%) poanaerca B pesym.rare .Jn'IlPPaRIJ,HOHHOM ,1U'ICCOIJ,HaIJ,HH..'V 

4. Pacnpeneaeaae dG!oIt ' B peaxuaa PP ----7'- A~rfJ.""'" xapaRT8pR3Y

erca ~YMR HaRJIOHaMH &1= U9,12±2,76) (r3~)-I npH/~1 < 0,1 (raB/c)2 
(faB/c) H ez.= (5, 97±2 ,O?) (ra~)-1 npa IV f> O,I (raB/c}2. 

..	 +-t + 
5. AHa.JIR3 yrJIOBWC pacnpeneaezaã npa pacnanax 1!306ap (. Â -.:;> PTi' ) 

1If aaraaaooap (~;t't:"Prr-) B peaxuaa ?p-.;p J1r1-Aff rosopar o 3Ha'l{KTe~b

BOM BKJIa,ne nponecca OAHonHOHHoro 06MeHa npa MaJIHX. I ti J J npa t t:ri > 
0,1 (raB/c)2 B03MO~H 06MeH ~PYrHMH pe~eOHaMH. 
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TEMA'IWIECKME KATErOPMM 11YBJIMKAI.lMA 
OB»E~HHOrO HHCTHTYTA ~PHWX 

MCCJIE,LtOBAHMR 

MHJleKC TeM8'1'11ka 

1. 3KcnepHMeHTan~H8A ~3MK8 BWCOKMX 3HeprHH 

2. TeopeTHorecKaA ~3MKa ... coKMx sHeprMA 

3. 3KcnepMMeHTan~H8A HeATpoHH8A ~3MK8 

4. TeopeTM~CKaA ~3HKa HM3KMX 3HeprMA 

5. MaTeMaTMKa 

6. RAepHaA cneKTpOCKOnMA H paAHOXMMMA 

7. ~3MK8 TA*enWX HOHOB 

8. KpHoreHMKa 

9. YCKOPMTenM 

10. AaToMaTH3aUHA o6oa6oTKM 3KcneoHMeHTanbHWX 

A8HHWX 

11. Bw4HcnHTenbHaA MaTeMaTMKa M TeXHMKa 

12. XHMMA 

13. TexHHKa ~3H~ecKoro 3KcnepHMeHTa 

14. HccneAOB8HMA TBePAWX Ten H *MAKOCTeH 
AAePHWMM MeTOA8MM 

15. 3KcnepMMeHTanbH8A ~3MKa AAePHWX peaK~HA 
npM HM3KMX 3HeprHAX 

16. Ao3MMeTPMA H ~3MK8 38~TW 

17. TeopHA KOHAeHCHPOBBHHOrO COCTOAHHA 

18. HcnonbsoaaHMe pesynbT8TOa H MeTOAOB 
~YHA8MeHT8nbHWX ~3H~CKMX HCCneAOB8HMH 
B CMe*HWX o6naCTAX HBYKM M TeXHMKM 

19. 6H~H3HK8 

t 

t 
I 

I 

I 
., I 

J 

• 

r;.!fi(J115J B.B.H AP· 
c.kW;lll!b!t' CBOHCTBa peaK~HH pp 
IIpn 22,4 f3B/c 

+ppn n 
Pl-86-771 

ITuKa~aHo, 4TO OCHOBHMMH npo~eccaMH, npHBOAR~MH K KOHe4HO
~~ COCTOHH~ B peaK~HH pp - ppn+n- npH 22,4 f3B/c, HBnHroTCH 
UAHOBep~~fHHa.H AHcl>paK~HOHHaH AHCCO~Ha~H C Ce4eHHeM OAH$(~ = 
~ UgH¢(p) = (0,42±0,02) M6 H.ABOHHOe po~eHHe H306ap ~ +~ 
c ce4eHHeM u(~,6) = (0,25~0,03) M6. OnpeAeneHW ce4eHHH po~e
HHH pe30HaHCOB! H306ap ~++, ~' p0- H f 0- Me30HOB, B AH¢paK
~HOHHOH CHCTeMe Nnn Ha6niOAaeTCH CTpyKTypa, CBH3aHHaH C 06pa-
30BaHHeM Hso6ap N*(JSOO) H N*(l700). Hsy'leHbl yrnoBbie xapaKTe
pHCTHKH 'laCTH~ B KaHane pp - ~++~ , roBop~e 0 3Ha'IHTenb
HOM BKnaA€ OAHOITHOHHOrO 06M~Ha. 

Pa6oTa BMOOnHeHa B na6opaTOpHH BbiCOKHX 3HeprH:H OHHH. 

flpenpHHT 061.e.llHHeHHOfO HHCTHT)'Ta QepHbiX HCCne.llOBaHHH.Jly6Ha 1986 

T!epeBilJl aBTOpOB 

Batyunya B.V. et al. 
The Main Properties of the pp 
Reaction at 22.4 GeV/c 

+ -ppn n 
Pl-86-771 

It is shown that two mechanisms to be important in the pp
+ ppn+n- reaction at 22.4 GeV/c are the single diffraction 
dissociation with on(P) = a0 (p) = (O,ii±0,02) mb cross sectiou 
and the do~ble isobar production ~++~ with a =(Oli5±0,03) mb 
cross section. The cross sections of isobar~++,~ and pO-, 
fO- meson production have been determined. The structure in 
diffractive Nnn system connected with N*(ISOO) and N*(l700) 
isobars has been observed. The study of angular characteris
tics in pp - ~++~ reaction provides information about a re
markable fraction of one-pion exchange machanism. 

The investigation has been performed at the Laboratory of 
High Energies, JINR. 
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