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I. BBFJ{EH11E 

HaCTORmaH pa60Ta rrOCBRmeHa HsyqeHHID pacrrpe~e~eHH~ no MHo~eCTBeH
HOCTH sapRxeHHHx ~aCTHU. 06pasY~HxcR B HeyrrpyrHx np- H np-BsaRMO
~e~CTBRRX npR RMnY~bce 6,1 raB/c, ~aHHHe o KOTOpHX HSB~eK~RCL RS 
aH~Hsa peaKUHR 

d-p-p'+X
5 

H 
d p- Ps+ X . 

McnO~b30BaHHe B KaqeCTBe nyqKa (aHTH)~eRTpOHOB HMeeT pH~ npeHMY
meCTB no cpaBHeHHID c Tpa~~OHHOM MeTO~KO~. Kor~a a~pOHH Ha~eTaKn' 

aa nOKoHlUHHCR ~eH1'pOH. B qaCTHOCTH, HaJIWme oscrporo B ~a60paTopHOH 

CHCTeMe (aHTH)rrpOTOHa-crreKTaTopa rrosBo~eT H~e~HO BH~e~RTL KJIaCC 
np(np) -BsaHMo~eHCTBR~ /I~ HanOMHHM. qTO B CJIY~ae 'j5dCpd)-ôKcnepH
MeHTOB ~aHHHe 06 I-~eBHx C06HTRRX npaK'rHqecKH He~ocTynHbI Ms-sa 60
JIbIDHX CHCTeMaTH~eCKHX nOTepL. TaKHM 06pasoM, BnepBHe npe~CTaBnRIDTCR 

nOJIHHe ~aHHHe no BSaHMO~eHCTBRRM HeHTp~LHHX aHTRHYK~OHOB c rrpoToHa
MH, BKJI~aIDmRe C06HTKH Bcex MHo~eCTBeHHOCTe~. ITpe~apHTeJIbHHe pesY~b

TaTH, OCHOBaHHHe TOJILKO na npocaorpe ... 50% d p -varepaara, ony6.I11'IKOBa
HH paHee B pa60Te /2/. 

OC06b1H RHTepec npR HsyqeHKH aHTRHYKJIOH-HYKJIOHHHX coy~apeHHa rrpe~

CTaB~DT KaHaJIH aHHHrR~UHR. KaK HSBecTHo. RH~opMa~R 06 ôTHX npo
ueccax RSB~eKaeTCR ~R60 RS (NN-NN)-pasHocTH (B OCHOBHOM npa BhlCOKHX 
ôHeprRHX), JIH60 Henocpe~cTBeHHo, Ha OCHOBaHHH KRHeMaTRqeCKOrO aHaJIH
sa R H~eHTH~KK~R sapH~eHHhlX qaCTHU no n~OTHOCTH HOHRsaUHH (npH 
pzao ~ 10 raB/c). B nocnenaee c~ae MR OT~e~eHHR C06HTH~ c oõpaao
BaHReM nn -naps B KOHeqHOM COCTOilllHH He06xo,Il.HMa ~OCTaTOqHO 60JILlliaR 
CTaTHCTHKa H onpe~e~eHHhle npe~O~O~ijHR o xapaKTepe cneKTpOB He~OCTa
~HX Macc /3/. C ~PyroH CTOpOHH, Bonpoc o npaBOMepHOcTH pasHocTHoro 
MeTo~a CaM RB~ReTCR HenpocTHM /4/ H Tpe6yeT ~~LHe~eH npOBepKH. 
Oc06eHHO aKTYaJILHO aTO MH pn (np)-BsaHMo~eaCTBHH. r~e ~KcnepHMeHTa

~LHHe ~aHHble TaKOrO po~a OTCYTCTBYIDT. 
B HaCTORme~ paoore aa OCHOBaHHH G-HHBapHaHTHocTH np -BsaHMo~eH

CTBHH Henocpe~CTBeHHo onpe~eJIeHH TonO~OrHqeCKHe CeqeHHH H xapaKTepHC
THKH pacrrpe~eJIeHHR no MHo~eCTBeHHOCTH MR np -aHHHr~~R, KOTopble 
CpaBHHBaIDTCR c aHaJIOrHqHUMH Be~qHHaMH, rrO~eHHliMH pasHOCTHHM MeTO
~OM. ITpOBOJLHTCR raxxe cpaaaeaae c ~aHHblMH no pp- H nn -aHHk'I:rH.JI.R:IUlli 
npH O~HaKOBOH aHeprHH. 
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2.	 METOlOO\A OEPABOTIG1 .llAHHHX 

3KcnepH~eHTanbHüH MaTepHaR ~~ no~eH npH oCípaCíoTKe ~100 T~~. 
CHHMKOB 1Uf,ILKOBO,nOpO,nHOtt ny3~PhKOBO' iaMep~ "JIIO,UMHJIa", oÓ.n:yqeHHOH ce
napHpoBaHH~M nyqKoM ~HTH,neHTpoHoB 5 c HMrry~hcoM 12,2 faB/c. ~R 
CpaBHeHHH Cí~~o nOJIyqeHO H OÓpaCíOTaHO ...12 T~C. C1lliMKOB Cd p~B3aHMo,neit
CTBKHMK npH TOM xe aHeprHH. 

IToc~e ,nByRpaTHOrO npOCMOTpa H CBepKH BCe oCíHapyxeHH~e COCí~THH K3
Mep~Ch Ha aBTOMaTe HPD K nO~~TOMaTK'leCKKX npHCíopax ITYOC K OCíCqH
T~BaJIHCh no nporpaeee HGE OKI N 61, cosnaaaoã K3 craanaprasx MO.ny~e:a: 
CHCTeM~ TIf.llPA. 

Pe3Y~hTaT~ HacTo~eM paCíoT~ OCHOBaH~ Ha CTaTHCTHKe 11000 dp- H 
4500 d p-B3aHMo,neacTBHH npa HMrry~:bCe 12,2 faB/c. ITpoue.nypa BhI,ne~eHHH 
ynpyrHx a Heyrrpyrax fip (n p) -coõsraã za dp (d p) -.n.aHlW7BMeCTe c ,npyrH
MK	 MeTo~eCKHMa ,neTanRMK rro.npoCíHo onHcaHa B paóoTe li. 
~ rroJIyqeHHH pacnp'e,ne~eHHi1 rro MHoxeCTBeHHOCTa· 3apH~eHlWx qaCTHU
 

BBO,nKnHCh nOnpaBKH 117 Ha:
 
- aqxpeKTHBHOCT:b npOCMOTpa (wf.);
 

- norepa COCí~THH xa ncex CTa,nIDIX oopaoorxa (w'J.);
 

- nOTepa KOpOTKKX KPYT~X TpeKOB npOTOHOB, BhI~eTaDmHX rro,n CíO~hillHMH
 

yr~aMH K n~OCKOCTK !IJoTorpa!IJHpoBaHKil (w
g 

) ;
 

- yqeToIlpHMeCH 13 nyxxe aHTH.n.eHTpOHOB (w ) .
 
lt 

B TaCí~HIJ;e I npHBe,neH~ cpennae 3HaqeHIDI Beca W= Wt'W'J..W,;WJt K CTaTKCTH
za	 ):VIR: aeynpyrax Fi p- H n p -COCí~TH:a. ITpK onpezezeaaa TOrrOJIOrKqeCKHX 
ceqe~A HOPMHpOBKa npOBOAK~aCh Ha rro~e HeynpyrKe CeqeHKR CP(P)
CKMMeTpK'lHüX pe~: 

Cj',n(Fip) =Cj. (pn) = 6 (pn) - (5 I [jin ) = 43,7 ± 2,3 MÓ ,In tot e 
6in (np) = C5in (p n ) = C5 (p n )- 6el (pn ) = 29,3 ± 1,2 MÓ .tot 

3HaqeHIDI t5tot (pn), 6e l (pn), / IOtot(pn),oJPn)nPH 6,1 faB/c 6Pa.JIHCh Ma 
HHTepnO~K pn (pn)-,naHHliX 7 • 

Me,IVIeHHble aapaseasae qaCTlfi.UJl c KMny~COM P~aCí < 1,4 faBI c H,neHTH
~poBaHHch no nnOTHOCTK HOHH3auHH TpeKoB. ~ lC K 4C ~T C06h1THA, 
,o6maR ,no~ KpTOp~ COCTaBK~a 34% OT Bcex B3aHMo,neitcTBHH, BTOpKqH~e 
a,npOHhI CíPaJIHCh c MaCCaMH, cooTBeTcTBY~MH HaK6o~ee BepoRTHoH rHrro
Teae. Bce HeH,neHTH~UHpoBaHHhle qaCTK~ C~T~Ch 7!-Me30HaMH. 06
paaoBaHKeM aapRXeH~x K-Me30HoB rrpeHeCíperaROch. TaKHM o6pasoM, ,nO~R 

o,nHOSHaqHO H,neHTH~HUHpoBaHHHx qaCTHU COCTaBH~a 86,9% cpe,TI.H nO~OMH
Te~hHblX H 81,7% cpe,TI.H OTpHnaTe~hlWx. 

~ onpe,neJIeHKH rrpKMeCH rrpoToHoB li aHTHrrpoToHoB B crreKTpax nr
Me30HOB H rroJIyqeHHR HeHCKalleHHHX pacrrpe,ne~eHaK sapRxeHlWX qacTHU BO 

2 

BceM ~a30BOM oÓ~eMe MhI HcrrO~h30BanH CBonCTBO G-HHBapKaHTHOCTH Kay
qaeMOa peaR~H. CHMMeTpaR Haqa~hHOR rip-cKcTeM~ OTHOCHTe~hHO onepa
Topa GP npHBOAKT K CKMMeTpKH rrpo,nOJIhHhlX crreKTpOB TT-Me30HOB B CUH 

f"~(Z) = tm!-Z) ,	 (Ia) 

a TaK~e K COOTHomeHHIO 

to/P (Z) = fn/n(-Z) , (l6) 

'* li'
E + Pio )r,ne Z=x,y~p: •... ( x=p~ / p~. rncx ! y*=I iI ... . 
E - Pio 

Ta6~Hua I.	 Cpenaze Beca a CTaTHCTHKa B np- H np -B3a
HMo,neHCTBHilX npa HMnYJI:bCe 6;1 faB/c 

np	 ~np 

~h Cpe,nHHH Bec B3BemeHHoe Cpe,II.HKR Bec B3BeweHHoe 
qHCJIO COÓhlTHR	 qHCJIO C06h1TKH 

lin 1,18 ± 0,06 677,8 ± 61,5 1,94 ± 0,06 B70,5 ± 42,5 
3 1,30 ± 0,01 1287,6 ± 42,2 2,18 ± 0,02 1053,6 ± 47,9 
5 1,33 ± 0,01 686,8 ± 31,1 2,16 ± 0,02 142,8 ± 17,6 
7 1,49 ± 0,01 235,8 ± 19,5 2,66 :!: 0,01 2,7 ± 2,7 
9 1,58 ± 0,02 22,2 :!: 6,1 

11 1,0 1,0 ± 1,0 

1,289±0,OI7 29II ± 61 2,035±0,015~ 1870 ± 62 I 
~	 rrpOBO~JIOCb TOJI:bKO O~HO H3MepeHKe, B TO BpeMil KaK npH o6paÓoT

xe Cf p -,naHHhlX COÓblTIDI, aaõpaxoaanaae nOCJIe nepaoro H3MepeHHR~ 
nepeMepilJIaC:b no Tpex pas. 

Ha pHc.I npKBe,neHo pacnpe,neJIeHHe no nepeMeHHoH ~e~HMaHa X .llAR 71
MeSOHOB KS np-B3aHMo,neHcTBKH. 3amTpMXOBaHHaR qaCT:b cooTBeTcTByeT 
H.neHTlIJ<pH~poBaHllliM 11-Me30HaM. VIs pacyaxa BH,nHO, qTO 7T -M~30HhI B 
3a,llHeH nO.T.rc~pe B CUvt npaKTaqeCKlIJ nOJIHOCTbID lIJ,neHTH~H~poBaHhI, qTO 
n03BOJIHeT onpe,neJIHT:b CYMMapHYID rrpllJMeC:b 6apHoHoB B aTRX cneKTpax 1'13 
COOTHorneHKR (Ia): 

r:J... i-= fli+(x>O)-f1i+(x<O) = (0,2±I,5)%; d.. p/ iT - = (6,3±2,I)%.
P/l1 2f7l(x<0) 

PHc.2a ,neMoHcTpapyeT, qTO aTa npKMeC:b cocpe,nOTOqeHa B o6~acTH 

X> 0,7 ,nJIR it": 11 X> 0,3,IJ..JIR lT--Me30HoB. B ,na.JI:bHefuueM Bce HeH,neH

:~' 

-;, 
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TH<IMuupoBaHHCI€ tIaCTHUli H3 06JIaCTR X>°c B€PORTHOCTbil 

W7T(x ) =exp ~fat] (2) 

CqRTaJIRCb 1,T-M€SOHaMR H C BepoRTHoCTbil I - VVl.T(x) rrpOTOHaMR (aHTH
rrpOTOHaMR). Ilapaaerps Xo H ~ onpenezaaacs RS arrrrpOKCHMaIUIR OTHOill€
HR.a f.",'(-X) / f"7To(X) Bblpalll:eHH€M (2) (CM. pHc.26). 
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PRC. I. X-pacrrpe.u;eJIeHR€]f+-" R 
7í --MeSOHOB 13 aeynpyrax np-BSa ,., 

COS 9·
KMO.u;eICTBHHX rrpH 6,1 faB/c. 
SamTpHXOBaHHaHqaCTb - .o~o !'Mc. 3. COS e*-pacnpeneaesze ,IJ.,1IR 

+SHaqHO H.u;eHTH~HQHpOBaHHble rrpOTOHOB H aHTHrrpOTOHOB (a) H TT~Me
7T -MeSOHIi. SOHOB (6) nOCJIe BBe.u;eHKfl Beca (2). 

, Ha pHc.3 B saxecrae HJIJIJX:Tparum npaseneaa C05 e * -pacnpeneaeaaa+
 
M.lI TT--MeSOHOB, rrpOTOHOB H aHTHrrpOTOHOB rrOCJIe BBe.u;eHKfl Beca (2).
 

3. BbI7IJi'.1IEHKE AHlOO11.JIíIT..OHllOro KAHAJIA 

B npe~~eM pas.u;eJIe 6blJIO nOKasaHo, qTO Sapg~€HHble tIaCT~ B Ha
illeM aRCrrepHM€HT€ H.u;eHTR~~py~cg rrpaKTHqeCKH rrOJIHOCTb~. IToaTOMy ~g 

'4 

onpeneneuaa TOnOJIOrHtIeCKRX CetIeHRR "fip-aHHkirWI.lII.UUI aeoõxcnaxc TOJIb~O 

SHaTb CetIeHHH KaHaJIOB c o6pasoBaHHeM rrapCl HeRTpaflhHClX 6apHoH-aHTki6a
pROH, a HMeHHO: 

Õ~ :: Õ~n - 6 (np):' Õn{f5n)-dn(Pp)-On(nn)-ÕnU5A}-On(PA)-Ôn(nA)-On(nA}-On(M)::n

:: 6~ - 6 (p)- 6n("p) + 6nU5p}- 6n(nn)- [6 (nA)+0n(n7\) + 0n(AI\)] , n n
rne 6 (13B) ecrs TO~OJIOrRtIeCKHe CetIeHHR aeynpyrax 'fi p-saaaaoneãcrn 
BRa c ocpaaoaaaaea BB B KOHetIHOM COCTOHHRR. Ho R3 G-auaapaanraoora 
paccMaTpaBaeMoR P€aKU0R CJIe.n.yeT, tITO 

Õ (nn) = Ón+2n5p}n
ki, TaKHM o6pasoM, OKOHtIaTeJIbHO 

6~ :: 6~ - 0n(P)-6 (j5}+0nl"PP)-Ó +2(PP) -/1 6~n n
.	 6550:: 6In ' (1- <np>- <np» -/1 , 

r,n;e rrOnpaBKa Ha 06paSOBaHRe He~TpanbHClX CTpaHHClX qaCTH~ paBHa 

/1 Õ~ :: -t [Õ	 (A/Ã) + 0n(AA}] .n 
~ce Heo6xo.D;HMCle .n.JI.lI paCtIeTa õ~ CeqeHHR npRBeneHCI B Ta6JIJr1~e 2. 

Ilorrpaaxa /16~ oueaaaanacs kiCXO,lLH as pp-naHHID:: np~ 7,3 f3B/c /8/,.) 
HOpMRpoBaHHblx ua RHKJII03RBIIOe cexeaae o6paSOBaHM A (A) npa 6 ~ I f3B/ O. 

Ta6JIki~ 2.	 TOnOJIOrRtIeCKRe ce~eHRR KaHa~OB, Heo6xo~C1X .llJIR 

pacxera ceseaaã "fip-aHHHrRJI.lIIJ;~m· npa 6, I f3B/c 

()(p),MO Õ(f5), MÓ 6$p),M6 /1Ó 
5

, M6 6a 
MÓnch Ón p ' MO	 l"ip' 

Iin IO,4I±I,06 4,30±O,37 - - O,57±O,05 I,28±O,82 
3 19,I9±I,23 9,56±o,69 6,83±o,52 4,26±O,37 O,28±O,04 6,OO±O,71 
5 IO,23±o,73 2,I7±O,23 2,o6±o,23 O,79±O,I2 O,02±O,OI 6,75±O,55 
7 3,52±O,35 O,IO±O,05 O,23±O,08 O,02±O,02 3,2I±O,33 
9 O,33±o,09 O,33±O,09 

11 O,02±O,02 O,02±O,02 

~in 43,7 ± 2,3 16,I3±I,09 9,I2±o,66 5,07±O,41 O,87±O,07 17,6±I,3 

Ha pRC. 4 npaaeneas nozyseuaae TaKHM oopaaoe 3aBRCRMOCTl-f (nAI7\.> R 
Õ(A7\) OT TOnOJIOrRR B P-P-BSaHMo.rr.eRCTBIDIX. SHatIeHHH /1 Õ~ ,LVIR fi p
BSaHMo.n.eRcTBRR 6PaJIRCb ~s 3Toro pRcYHKa rrpR HetIeTHblX n • B ueJIOM no
npasxa na oopaaosaxae He:tíTpaJIbHblX crpaanax tIaCTH~ COCTaBJIReT '"5% H 

.)6(pp-.A{Ã+X)=(I,6±O,I)M6 npH 6,1 faB/c orrpe,n;eJIRJIOCb ny,TeM HHTepno-
JIRIJ;I-iki PP-.n.aHHHx B ,Il,Ma.TIaSOHe HMrryJIbCOB ~ 12 r3B/c 77/. .,PJIa6 

5 

... 



JIHmb ,IJ.JIH I-.JIYlieBoit n p-aHIiHrHJIHnHH OHa cymecraeaaa (--40%), XOTH H 
anecs li C5 S MeH.õme CTaTHCTHtleCKoit OmH6RH.

1
15) PilC. 4. a) 3aBHCHMOCT.õ cpenseã MHOia)

("",,> 
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;;.: (\ 
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meCTBeHHOCTH A/A-~acT~ OT TOllonorKH 
B PP-B3aHMo.n;ellcTBWIX IIp)'l 6,1 raB/c. 
6) SaOOCHMOCT:b Ce~eHH.l1 peaK
I.T,W1 pp -+ AÃ + X OT TOnOJIOrHH 
npH 6,1 faB/c. KpHmle Ha 060HX PHCYH
Kax npoBe.neHH OT PYKH. 

B Ta6JI.3 npHBe.neHH TOnOJIOrHtleCRHe 
cexeaaa )J)IH np-, n {r-B3aKMo.nelcTBHA, 
(n{r-np) paaaocra, aHHHrHJIHI:tHOHHbIX H 
HeaHHHrH.JIHnilOHma. 'fi p-nponeccoa, 

BH,lJ,Ho, qTO XOTH B npe.neJIax.oIllH6oR 

6 I"i: (-) O (-) f( ( ) 
"ch U a np ~ tot np - Utot np , 

.nna MHoaeCTBeHHOCTel I H 3 aTO COOTHomeHHe CHJI:bHO Hapyma8TCH, 'aBano
raqHO cJIY'lam O- H 2-JIY'Iemlx c06YTHI ~ pP-BsaHMo.neAcTBHI /47. 

Ta6JIH~ 3. TonoJIOrK'leCRHe Ce~eHH.l1 np- H n p-B38.HMo.nelcTBHIt, 
pa3HOCTH li O'(np-np), aHHHrHJIHUHOHHHX H H8aHHHrHJIRlt'lOHHIU npo
U8COOB, a TaKlle .nOJUi aHHHrHJUiUHH ÓT IIOJIHoro Heynpyroro ceqe

•HH.fI n p-B3WD10.neAcTBHA npa 6, I faB/c 

.6.C5 _ O~a(M6) ~ n C)np(M6) O'np(M6) np O~p(M6) np (C). lnpch np In 

,.
 

Iin IO,~I,I 10,5*0,8 -0,I~I,3 I,2~0,82 9,I3±I,03 0,I~0,08 

3 I9,~I,2 I6,S:I,2 2,7~I,7 6,~0,7I I3,2±I,0 0,31:0,04 
5 IO,2tO,7 2,23tO,36 8,~,8 6,7s:à,55 3,48±0,43 0,6~O,07 
7 3,5~,35 0,04*0,04 3,48=0,35 3,21:0,33 0,31:0,11 0,9IzO,09 
9 0,3~~09 - 0,33:0,09 0,33=0,09 - 1,0 

11 0,02:0,02 - 0,02:0,02 0,02:0,02 - 1,0 

~in 43,7~2r3·)29,3±I,2·)I4,4±2,5 17,6:1,3 26,I~I,6 0,40:0,03 

.) w) ± 
LtQt 58, 7:t0,9 41,B±O, 8 16,9 1,2 

.) HOpMHpOBO'lHHe Ce'leHHH (CM. TeRcT) 

STO rOBopHT o TOM, '1TO B n{r-B3aHMo.neAcTBHHX, RaK H B pp, ~-Manax 

TOnOJIOrHI c~eCTBeHHa pOJI.õ KBaHTOBHX '1HCeJI B3aKMo.neAcTBY~HX qaCTHU. 
TaK,HanpKMep, B I-JIY'leBHx n{r-B3aKMo.neAcTBHHX npHCYTCTByeT KaHaJI 
,IJ;Bobo! nepeaapamca, soroporo HeT B I-JIYtIeBHx nP-COOOTHHX. KpOMe TO
ro, KaHaJIH c 06pa30BaHHeM li -H306ap B np- H n p-B3aHMo.nelcTBHRX

1.' .namT pa3~'1HHe BKJI~ B Co6HTHR O,nHHaKOBOA MHoxeCTBeHHOCTH.1 HCCJIe.nOBaH,He B3aHMOCBH3H MeJt,ny 6 a (NN) HliC) (f\J'N) npe.nCTaBJIH8T H Te

;) OpeTHQeCKHA HHTepec. TaK,B paMKax pe)l;.'lt8--<;IJeHoMeHOJIOr:wr 
liO (pp) =6(pp)-6(pp) =2 Im (w+P) ,
 

a
 
!lÕ lflp)= Õ(np)- O(np)=2 Im (W-P) ,
 

rne W(P) - aMIIJIHTY.n.a npa t =0, COOTBeTCTBYD1\8..fI o6MeHY W(p)-Tpa
exropaeã, TaImM o6pa30M, MOllHO oueHHT.õ BKJIa.n; p -Tp~eKTopHH IIpH na
meA 3HeprHH: 

2Imp =~[liÕ~P)-li(j(nP)]= 1,7 ± 0,7 M6 . 

OToz.n;eCTBnHH BKJI~ aHHHrHJIHUBOHHHX KaHaJIOB B nOJIHoe ce,eHHe c o6MeHoM 
(,J -TpaeKTopHeA (nonpcoayn aprYMeHTB.UH1l CM. B 0630pax 4,9/) npIIXo,nHM 
R COO'lHOmeHHm 

liO (np) <. 0à(np)=~a(PP) < li O (pp) . (3) 

C ,npyrol CTOpOHH, COrJIaCHO rHnOTe3e SlnoHa H XapapH /10/, a TaR~e 
c TO'tIRH 3peHHH cOBpeMeHHHx ,IJyaJI.õHo-napToHHHX Mo.n'eJIeA (JUIM), aanpz
Mep /11< pa3HH~ nOJIHHX ce'leHHA B3aHMo.neicTBHH aHTH'laCT~ H ~aCTHU 
c npOTOHaMH o6'LHcHHeTCH BKJIB..nOM WIaHapHHX ,D,HarpaMM. AHHHI'HJImtKfi ae B 
nuM CBH3aHa c ~arpaMMoA c aHHHrKJIHUKeft CneUH~H'IeCKHX TOnO~OrH"qeCKHX 

OÓLeKTOB - Y,3JIOB uaeTOBoro nOJIH ( string junction) 6apHOHa H aHTH6a
pHOHa .74, 117 IIpH TaKOM nonxone paBeHCTBO Oa (NN) = li O(N N) MOl:eT 
Bl:lnOJIH.HT.õCH JIHm:D cJIYtIaIHo. HanpKMep,liÔ(l+~-) =0 (HeT .rryáJI.õHHX nza
HapHHX .ItHarpaMM) B TO BpeMH, KaK 0a(!l++i\) 3aBe.nOMO la O. TaKHM 06pa30M, 
B H.neOJIOrH:H ,IJJJM 

6 (j3p) =o, (np) , a 
B TO BpeMH KaK li6 (pp)=5 (5~, a ~ Õ (n p)=46 n~ , r.ne on~ - cexe
HHe O.nHO! nJIaHapHO! ,D;HarpaMMH, H COOTHomeHHe (3) TaK~e BHnOJIHHeTCH. 

CPaBHHBaH HamH pe3yJI.õTaTH c Õ (pp)=(I8, 7±0,4)M6 H ~ Õ(pp) = 

l
a 

(20,4±I'7)M6. npH 6,1 raB/c,nanyqeHHHMH HHTepno~eit pp-, pp- H PPa
.n.aHHHX 7,12/ B 06JIaCTH PJIa6 ~ 12 raB/c; 3aKJIJOlIaeM, '1TO aKCnepKMeHT 
He npoTHBOpe'lHT COOTHoweHHIl (3). 
~ nOJIY'leHHH 60JIee onpe.neJIeHHHX BHBO.nOB Heo6xo.nKMo nOBHCHT.õ TO'l

I HOCT.õ 3KCnepHMeHTaJI.õHaX ,naHHHX. 
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4. PACIIPE,IT,EJIEHl1H no MHOJKECTBEHHOCTIt SAPHJKEHHhlX llACTllil 

Tono~or~eCfnre cexeuaa np- H pp-aHHHrR~JlWU1 (pRC. õa), a rsxse 
.uo~.fI aHHHrRJIR.~H B C06~THHX paSHOH MHOJiteCTBeHHOCTR (pRC. 56) .ueMOH
CTPHPYIDT YHHBepCM:DnOe nOBe.ueHRe. IIpH aTOM Ha ~omo aHHHrH~.Hrnm npH 

HarneH aHeprHH npRXO,UHTCR N40% no~

qHH B PPa H nn aa O,IUlO CTaH,UapTHoe OTMOHeHHe. 3aMeTHM, qTO cyutecea 
BeHHOe OT~l{qHe B Be~KtiKHe f2- MR n Pa CBR:SaHO, r~aBHlllM 06paSOM, c 
TpHBHa~:DHhlM WaKTOpOM 00 / 2 ,r~e Qo - CYMMapHlllH sapan Haq~lJHOI CH
CTeMY BSaHMo.ueftcTBY~HX qaCTH~ • 

Ta6HH~ 4. XapaKTepHCTKKH pacnpe~e~eHHH no MHOEeCTBeHHOCTH 
sapRZeHHblx qaCTH~ B pas~HHX npo~eccax npH 6,1 faB/c 
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PHC. 5. a) TonO~OrHqeCKHe 

,. HH.fI pp- R ri p-aHHRrRJIR.I..l;UH 

Horo Heynpyroro CeqeHHR• 
tt)a) KNO-saURCHMOCTH ~ RSEieMbIX ?in 1161IJ, Be~'tJ:HHa np np nPa PPa apeaK~' B cpaBHeHHR cpp_I 3 H 

PPa!I4 -~aHH1:lMH npaaeneau aa pRc.6. , <n) 3,36~0,05 2,44±0,04 4,4?XO,I3 4,64~0,04 4,63~.,I3 
Heynpyrxe n p-BSaHMO~eHCTBHR naior 

! D I,83t0,04 I,2I~0,03 I,82t0,09 I,6?~0,03 I,6I~,09 
HeCKO~nKO 6o~ee lliHpOKoe pacnpe~e l <n>/ O I,8S:O,04 2,0~0,05 2,46XO,I5 2,?~0,06 2,86~0,I6
AeHHe, qeM pp, qTO y~e OTMeqarrOCn

/ I61	 f-- -0,35~0,03 -0,36i0,02 -0,9I±0,09 -I,6~0,03 -I,6?~0,09 
paaee ~R pn_/ I5/	 2, nn- i1 nn_ C2 I,3~,OI 1,2410,01 I,I?~0,02 I,I~O,OI I,IZLQ,OI 
~aHH~x. B TO ~e BpeMR aHHMrR~~ .I,9?±o,05 I,?~0,05 I.,5I~,06 I,39±0,02 I,36~,04I C3ORIme KNO -SaBHCHMOCT,H cor~aCYIDTCR 

MelK,Uy Co60M: H c ri na 116/. 
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ceqe- PRC. 6. KNO-SaJ3HCHMOCTH ,II,JIR n p-, 
11P-BSB.HMo.ueitCTBHn R ri p-aHHHrH~.fInpa 
URR npa 6, I faBI c. Cnnonntax ~Hmrn6,1 faB/c. 6) SaBHcRMOCTn ~o

C4 3,3?±o,I4 2,?~0,+3 2,II~0,I4 I,~O,04 I,?~,09 

! C5 6,2810,39 4,62~0,34 3,I5~0,33 2,58±0,IO 2,42t0,I9
I 
i 
! .) naHHHe no PPa npH 6,1 faB/c no~eHlll HS Tonp~OrHqeCKHX ceqe

9 
(n )

ch 

'. 

HHft, HHTepnoHHpoBaH~ B odnacTH P~a6 ~ 12 faB/c, Ha OCHOBa
HKH ,UaHHlllX HS pa60T II?I. 

'pP-Q 
.jlp-pp 
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vr'ip 
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",np 

Dnp-Q 

1 1 !~T pp-~aHHblX 1131, nyHKTRp - ~T I 1 10nu aHHHrRnHUMH OT MHo~eCTBeHHO \	 P~Q& (raBlc I 100 

CTR. KpHB~e npoBe~eH~ OT PyKH. pp-aHHRrRA.fIURR 1I4~	 :~. 
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1.4 

'1lP 
./Ip 

Dlln 
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1.3 0.3 

11I ._.-=,0.2 

1,2 ~"~'~~~~~L~j=r~~~~'=~~~l_~- __ ~0,1 
1.1 ~ 

1.01	 I I ro.o
 
1 10 100
4'~ S trllllO, 

~C. 8. 3HepreTHQeCKaR 3aBHCHMOCTlJ 
BToporo MOMeHTa C2 H KB~aTa OT
HOCHTe~lJHO! ,UHCnepCHH d2 .uRR aH

THHYMOH-HY~OHHO! aHHHrKnRUHH. 
naH;üe HH~e nopora BSHTH MS pa6o
TH 18/. CMOrnHaR ~HHHR, IDTpHX

't ~C. ? SaBHCKMOCTlJ Cpe~HeH MHO nyHKTHp H nYHKTHp - npe~CKa3aHHe 

XapaKTepHCTRKH pacnpe.ue~eHHH no MHo~eCTBeHHOCTH 3ap.fI~eHHblX qaCTR~ "HaHBHOH" CXeMlll ]ffY ,nmI 1-, 2- :rI~eCTBeH~OCTM OT P~a6. KpHBüe 
npR 6,1 faB/c ~R pa3~~Hblx npo~eccoB npHBe~eH~ B Ta6nR~e 4. Cpe~.fIR	 3-CTPYHHOR aHHHrH~H COOTBeTCT~HT pn-, pp- H PPa-,n.aHHlllX Blllpa
MHo~eCTBeHHOCTn R D ~R nPa OT~aIDTCR OT COOTBeTCTBYIDmHX Benu- ~U BeHHO."\ ~eHHeM (4).

I 
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SaBHCKMOCTn Cpe~HHX MHO~eCTBeHHÓCTeH 3apR~eHHUX qaCTHU OT na6opa
TOpHOrO HMnynjCa ~R pa3~qH~X B3aHMO~eRCTBH~ npKBe~eHa Ha pHc.7. 
KaK H3BeCTHO 4,17 , napaMeTpHsaunH 

2 
(nch>=oO+o1InEo+o2In EO , (4) 

rne Ea - aaeprossnenenae ('{S - ,IJ.JIH aHHHI'HnHI11Uf , 'fS-rtla-mb - ~ He

aHHHrHJIHUHH) xopomo onHc~aeT aKcnepHMeHTa~bHHe ~HH~e B illHpOKOM ~
arra30He aHeprHR. 3Ta 3aBHCKMOCTb c napaMeTpaMH 

aO = 2,06±0,04, aI = 0,33±0,08, a2 = 0,53±0,03 ~ pn /17{ 
aO = 2,72±0,08, aI = 0,27±0,12, a2 = 0,54±0,04 ~fl PP M 

aO = 2,Or±O,13, aI = 1,2S±0,24, a2 = 0,63±0,10 ~ PPa 

(X7'NOF = 2,3; 1,7; 2,0 cooraercraeuao) xaocpaaeaa CnJIOmHbIMH ~HHH
MH Ha TOM xe pHCYHKe. 

HaKOHe~, Ha pHc.8 nOKasaHa aHepreT~eCKaH 3aBRCHMOCTb BToporo MO
MeHTa C2 H CBR3a~HOH c HHM BeJIHqHH~ KB~paTa OTHOCHTeJIbHOM ~cnepCHM 

d2 = 02/<n>2 = C2-1 

,IJ.JIH aHHHrH~QHOH~X pp-B3aHMO~eHCTBHH. nPRM~Mi JIjHHffMH Ha aTOM PHCYH
xe nOI\a3aHb1 npe~CKa3aHHH "HaMBHoi1:" cxeMH nTY 19 }J)IH 1-, 2- H 3
cTpyIDioK aHHHrHJIHUH:. lllrpaxoaaa JlliHM OKa3~BaeTCH raxxe 6JIH3KOíi 
K npe~cKa3aHH~ cxeMH nTY c yqeTOM ~HlKeHHH KOHcTHTyeToB /4/. BH~HO, 
qTO npaKTaqeCKH OT nopora ~aHlme, no KpaíiHeH Mepe KaqeCTBeHHo, corJIa
CYIDTCR c B~BO~OM o ~OMHHHpYIDmeM BKJIa~e 3-CTPYKHOK pp-aHHHrHJIRUHH. 
3Kc~epHMeHTaJThHOe saaxenae ,IJ.JIH n Pa JIelItRT na nsa crannapmux OTRJIo
HeHHR aame , 

5 • 3AK1IIOllEI-Hlli 

B aacromueã paocre, cnaronapa HCnOJIn30BaHHD cenapapoaaaaax nysxos 
~eHTpOHOB H illlTH~eHTpOHOB, 6e3 CHCTeMaTHqeCKHX nOTepb Bb1neJIeH~ C06H
TID! aeyrrpyr-ax n p- n n p- B3 aHMO~e tiCTBHH npa 6, I raB/C, onpene.aeH~ 

HX TOnOJIOrHqeCKHe ceseuaa, a raaxe XapaKTepHCTHKH pacnpene.neaaã no 
MHoxeCTBeHHOCTH 3apRlKeHH~ qaCTHU. 

C nOMO!llbIO G'-11HBap.HaHTHOCTH peaxuaa n p onpezteneas TOnOJIOrHqeCKHe 
, CeqeHHR npoueccos n p-aHHHrHAAI.I,lfH 11 npoaeneuo HX cpasaeaae c (fip-rip ) 

pa3HocTbIO. CpaBHeHHe nOKaSaJIO, qTO 
- Cí o (fi p) B npene.rax omH6oK cor nacyerca c Õ(np) - Õ(n p)., 
- aTO COOTHomeHHe He Bb1nOJIHHeTCR ,IJ.JIR MaJINX TOnOJIOrHti. 
-eOBMecT~ti aRaJIH3 nPa-' 'Pa- H nno-~aHHHx npa 6,1 raB/c npo

~eMoHcTpHpOBaJI COBna~eHHe OCHOBHb1X qepT aTHX npoueccoB: 
- ,nOM aHH11rH.JlflQHH B nOJIHOM HeynpyroM Ce'leHHH COCTaBJIReT ""'40%; 

- TOnOJIOrWIeCIme CeqeHHR aHHHrHJlHQHH H noseneaae (' Õa/Õ )n
in XapaKTepIofaYDTCR YHIofBepCaJInHO~ aaBHCHMOCTbD; 

~ KNO-3aBHCHMOCTH npaKTHqeCKIof COBna,naIDT. 
HeKOTopoe pa3JIH'lHe 3a npe~eJIaMH o,nHoro CTaH~apTHoro OTKJIOHeHHR Ha
ÓJID,naeTCR B cpe~HHX xapaKTepIofcTHKax pacnpe~eJIeHHK no MHoxeCTBeHHOCTH 
B nPa H PPa ("fino). 

3KCnepKMeHTaJIbRble ~aHHb1e ~eMoHcTpHPYDT RBHoe YKaaaHHe Ha BUnOJIHe
HHe COOTHomeHIofR 

116(np) < 60 (fip) =00(j5p) < b. Õ(pp) , 

1 KOTopoe eCTeCTBeHHHM o6pa30M B03HHKaeT B pR~e TeOpeTH'leCKHX cxeM. 
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BaTlOI-IlI B.B. H np.	 Pl-86-839 
Pacnpenerteaan no MHO)lCeCTBeHHOCTH sapaacexasrx xacrtut 
B np H np -B3aHMoneikTBHlIX 
H npoueccax il'p -aHHHrKl11U.J;HH npa 6,1 r3B/c 

TIpHBeneHhI TOnOnOrHtleCKHe cesenaa H MOMeHTb,!. pacnpenerrenaã 
no MHO)KeCTBeHHOCTH aapazceansrx qaCTI1U B aeynpyrax np- H np-B3aHMO
neHCTBI1R:X npa HMnYJIbCe 6,1 r3B/c, nanaste o KOTOpblX H3BJIeKaJIHCb 
1'13 aHaJIH3a peaKUHH ap -+ Ps + X H d P --. Ps + X . Ha OCHOBaHHH G-llimapH
aHrnOCTH peaKUHH np nenocpencraenao onpezieneasr xapaxrepncraxa 
npouecca Di> -aHHHrKl1R:UHI1, xoropsre cpaannaarorca c aHaJIOrl1qHhlMH 
BeJIHtJJIHaMH, nOJIyqeHHhlMH paanocrasn-r MeTOnOM. COBMecTHhlH aRaJIH3 
fip a- ,pp a- H fina-naansrx npa 6,1 r3B/C nOKa3aJI, IITO nOJIR: NN-aHHHrH
JIR:UI1H B nOJIHOM neynpyrost celleHHH COCTaBJIR:eT - 40% nJIR: acex 1'130
Cnl1HOBhlX KOHqmrypaUHH. 3KcnepHMeHTaJIbHhle naaasre neMOHCTPHPYIOT 
TaK)I(e nsnoe YKa3aHHe aa BhmOJIHeHHe COoTHOllieHHR: !1. U (o p) < a a(rip) = 

::::o u'a (pp) < L\7(pp), xoropoe eCTeCTBeHHhlM 06pa30M B03HHKaeT B pane 
TeOpeTHqeCKHX cxesr. 

Pa60Ta BhmOJIHeHa B 1Ía60paTopHH BhlCOKHX 3HeprHH OIUII1.' 

Ilpenpaar Oõsenaneanoro HHCTHTYTa anepnsrx HCCIIe,lI,OBaHHH. Ilyõaa 1986 

Ilepenon aBTOpOB 

Batyunya B.V. et al. Pl-86-839 
Multiplicity Distrlbution of Charged Particles 
in fi p and np -Interactions and fíp -annihílation at 6.1 GeV [c 

Topological cross sections and multiplicity distribution rnomenta of 
charged particles for ii p and np -ínteractions at 6.1 GeV lc are presented. 
The data were extracted from the dp --'1> s + X and dp --. 'p s + X .reactions. 
Based on G-invariance of the iip -interaction, the characteristics of the 
iip -annihilation have been directly determined and compared with values 
obtained by the difference method. Combined analysis of the iip a-. PP a 
and nn a-data at 6.1 GeV/c shows that annihilation .processes make up 
about 40 % of the total inelastic cross sections for all this isospin states. 
The experimental data also indicate that the following relation takes place: 
!1. a (õp ) < U a (iip) = a a (PP) < !1. u ·(pP) which appears in a number of theo
retical schemes, 

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