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1. BBEAEHHE 

B pa6oTe npi1BOARTCR pesynbTaTbl ~ccneAOBaHI1R pomAeH11R CTpaH
HbiX 6ap110HOB CO CTpaHHOCTRMI1 OT -3 AO +2 B Hei1TpOH-yrnepOAHbiX 
B3ai1MOAei1CTB~RX B ny4Ke HeHTpOHOB CO cpeAH~M 11MnynbCOM 
~40 r3B/c. 3Kcnep~MeHTanbHble AaHHble nony4eHbl AnR 6ap11oHOB A0 , 

E7 I_± (1385) ,2°(1530) ' n- ~ AflR aHT~6api10HOB A0 'P"(la85), 
:=-. K~HeMaTI14ecKaR o6nacTb e 3Kcnepi1MeHTe 6blna orpaH~4eHa 
sHa4eH~RMI1 x > 0,1 +o,a I x = 2 P~ I .JS - ¢ei1HMaHoacKaR nepe
MeHHaR/ 11 3Ha4eH~RMI1 nonepe4Horo 11Mnynbca P .5': 1 f38/c/. 3Kc
nepi1MeHT 6bln BblnOnHeH c noM~b~ cneKTpoMeTpa 6HC-2 OHRH Ha Ka
Hane 4H cepnyxOBCKOro yCKOPI1TenR. 

CxeMa 3Kcnepi1MeHTanbHOi1 ycTaHOBKI1 npi1BeAeHa Ha p11c. 1. B co
eTas cneKTpOMeTpa BXOA11n~: aHani1311PY~Hi1 MarHHT C anepTypoi1 
100x29 cM2 11 11HTerpanoM MarHI1THoro nonR 21,3 KrcM; MHoronpo
aono4Hble nponop~I10HanbHble KaMepbl /nK/; rOAOCKOnbl C~I1HT11flnR
~110HHbiX 11 4epeHKOBCKI1X C4eT411KOB; COOTBeTCTBy~~aR 3fleKTpOHI1Ka 
AnR o6pa6oTKH 11H¢opMa~l111 c AeTeKTopoe 11 nepeAa411 AaHH~X Ha 
38M EC-1040. noAp06Hoe on11caH11e annapaTypbl AaHo e pa6oTe Ill. 
np11 113y4eHI111 Ce4eHI1R pOmAeHI1R rHnepOHOB AnR 3anvcKa VCTaHOBK~ 
HCnOnb30BanaCb 11H¢OpMa~I1R C nK 11 rOAOCKOna C~I1HT~nnR~HOHHbiX 

C4eT411KOB f1 /CM. PI1C.1/. 

PHc.l. CxeMa 3KcnepHMeHTanbHOH 
YCTaHOBKH: M - MarHHT; llK -
nponop~oHanbHble KaMep&I; A -
aHTHCOBnaAaTenbHblli cqeTqHK; 
T - yrnepOAHaH MHWeHb,6,24 r/cM 2; 
r - rOAOCKO~ C~HHTHnnH~OHHbiX 
cqeTqHKOB /r2 H rJ - cqeTqHKH 
ll -AeTeKTOpa/; tJCllll - rOAOCKOn 

qepeHKOBCKHX cqeTqHKOB UOflHOrO 
norno~eHHn; MN - HeHTPOHHblli 
MOHHTOp. 
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HMny.nbCH~~ cneKTp He~TpOHHoro ny4Ka no 
K rayccosoMy c napaMeTpaMH <p> = 40 rsB/c, 
HRR HHTeHCHBHOCTb ny4Ka 3a ~HKJI COCTaBHJia 
pOHOB. 

!)>OpMe fi~JI fiJIH30K 
a= 15 rsB/c. CpeA
/0,7~0,3/· 10

6 He~T-

B pasAene 2 npHBeAeHo onHcaHHe CHCTeM~ sanycKa /TpHrrepa/ 
1-1 sKcnepHMeHTa.nbH~x Maccos~x cneKTpos. B pa3Aene 3 HsnaraeTcR 
MeTOAHKa onpeAeneHHR s~eKTHBHOCTH ycTaHOBKH. B 4 pasAene 
npHBeAeHbl HHBapHaHTHble AH!)l!)lepeH~HaJibHble ce4eHHR. B 5 onHCblsa
eTcR H3BJie4eHHe HHKJI~3HBH~X ce4eHH~ 1-13 3KCnepHMeHTaJibHbiX AaH-
HbiX 1-1 B 6 pa3Aene npHBOAHTCR cpasHeHHe no.ny4eHH~X Ce4eHH~ 

2. 3KCnEPHMEHTAflbHO nOflY4EHHWE MACCOBWE cnEKTPW 

AnR HCnOJib30BaHHR HH!)>OpMa~HH c nK B TpHrrepe ycTaHOBKH CHr
HaJibl c DRAa nposonoK a X -nnocKOCTRX KaMep o6aeAHHRJIHCb no 
cxeMe ''HflH'' a roAOCKOnH4eCKHe sneMeHTbl. PasMepw 3TH X sneMeH
TOB B nK1 - 0,2 CM, nK2 - 2,0 CM 1-1 B OCTaJibHbiX KaMepax 
8,0 CM. 

AnR sanycKa ycTaHOBKH Tpe6osanocb OAHOspeMeHHoe cpa6aTbl
saHHe CJieAY~~ero 4HCJia rOA0CKOnH4eCKHX 3JieMeHTOB: 

N/nK1/~1; N/nK2/~ 2; N/nK6, rl/,;;: 3; N /nK8,nK10+nK11h4. 

XapaKTepHoe 4HC.no TpHrrepos 6binO paBHbiM .. 50/~HKJI, npH 3TOM 
coenHee I..UAC:nn ~~nRlllPt-lt-lt....IY TnALff"''Q 0 rnh'LITIAIA.,.,. L ll,...o,..,... F:,, ................. ....... 

aHaJIH;~poBaHO 5, l ·1 0 6 C06bi~H~. npl-1 ~ ~;~~;~HO~~e~~~· ~oG:~;~· ·;~-
KaJIH COfibiTHR C He~TpanbHO~ BHJIKO~, KOTOpy~ MO>KHO fibiJIO OTHeCTH 
K A0 

, K0 HJIH A0
• npl-1 peKOHCTpyK~HH BHJIOK 1-1 BOCCTaHOBJieHHI-1 

BepWHHbl COfibiTHR AJIR yMeHbWeHHR !)JOHa BBOAHJIHCb orpaHH4eHHR Ha: 
1/ paCCTORHHe HaHfiOJibWero CfiJIH>KeHHR TpeKOB ""0,6 CM; 
2/ Z -KOOPAHHaTy BepWHHbl pe30HaHCa, KOTOpaR AOJI>KHa fiblna 

6b1Tb B HHTepsane \z-zTI < 20 CM, rAe ZT- KOOPAHHaTa ~eHTpa 
MHWeHH, paBHaR - 4 72 CM; 

3/ Z -KOOPAHHaTy sepWHHbl CTafiHJibHOH 4aCTH~bl: 

zT + 12 < z < z T + 202 /pacnaAHbl~ o6aeM/; 
4/ Macey A0

- I Mprr- -M Aol < 3,5 MsB/c 2• 
Aono.nHHTe.nbHble KHHeMaTH4eCKHe o6pesaHHR 6blnH HCno.nb30BaHbl 

npH BOCCTaHOB.neHHI-1 COfibiTH~ CD-. reoMeTpH4eCKHe 1-1 KHHeMaTH-
4eCKHe o6pe3aHHR npHBOART K yMeHbWeHH~ 4HC.na no.ne3Hb1X COfibiTH~. 

CooTBeTCTBY~He nonpaBKH A.nR pac4eTa ce4eHH~ a BHAe secosblx 
MHO>KHTe.ne~ W npHBeAeHbl B Tafi.n. 1 . + -· 

Hss.ne4eHHe no.nesHoro CHrHana A.nR pesoHaHCOB ~- (1385) 1-1 ~ +(1385) 
npOBOAH.nOCb Ha OCHOBe !)JHTHpOBaHHR 3KcnepHMeHTa.nbHOrO MaCCOBOrO 
cneKTpa c noMo~b~ !)lopMy.nbl 6pe~Ta-BHrHepa121 • A.nR APYrHx rHnepo
HOB Hcno.nbsosanocb rayccoscKoe pacnpeAe.neHHe. B Ta6n.1 npHse
AeHbl 3Ha4eHHR MaCe 1-1 WHPHH HCC.neAyeMbiX rHnepOHOB BMeCTe C se
JIH4HHO~ no.nesHoro cHrHana. 
2 

Ta6nH~<> 

3KcnepHMeHTaJibHbie napaMeTpbi ,l:I.JHI Ha6JIIO.[IaeMbiX rHnepoHOB. 

11mepoH 

Ito 
2.. +(1385) 
~ -(1385) 
..... -
£ 0<1530) 
{J-

Au 
.i+0385) 
z -

CHrHan - 'IHCJIO none3HbiX co6biTHH Ha.LI ¢JoHoM 

Macca MsB/c2 IIIHpHHa 
M@fc2 

CHI'HaJI w :c...,/IU 2I 

II15,5 ±0,2 3,6±o,4 56400±z7oo 1,68±0,05 4,44 
1386,1± 1,5 42 1800± 200 1,94±0,II 4,II 
1386,8± 0,9 47 5200±500 1,99±0,10 7,79 
1321,0± 0,3 6,4±o,4 390±30 2,87±0,19 7,59 
1528,6 ±3,3 1s±8 35±r0 3,4±0,7 3,50 
1669,7±2,2 9,2±5,0 40±10 3,o±0,7 6,03 
1II5,8±o,2 4,0±o,2 420Z30 2,I2±o,1 3,31 
1381,a±6,6 42 75i25 2,3±o,5 2,61 

13±5 3,2±o,8 I,9C 

--l. 
1•.0 

PHC. 2, 3KcnepHMeHTaJibHblH Macco
BbiH cneK Tp P 77 -(A 0 

). 

PHc.3. 3KcnepHMeHTanhHblli Macco

Bblli cneKTp A 0 77- cr -(1385)) I a/ 
H Ao77+(~+(1385)) /6/. 

a 6 

'------"~- __ _1._ __ J_ _ _j 
1.105 1:115 1.125 

M (p'IT"J,r38 

Ha pHc.2+4 npHBeAeHw 3KcnepHMeHTa.nbHble Maccoswe cneKTPbl 
A.nR A0 

• ~ + <tass> H a-. 
CHrHa.n AnR n- Ha6.n~AaeTCR .nHWb npH AOnOJIHHTe.nbHbiX o6pesa

HHRX no nepeMeHHWM/S/ a H ql., rAe a =(Pp)_p{2))/(Jl!l)+p{2) )' 
p 1,2 ~ ~ L L L • 

L - npOAO.nbHbiH H Ql.- nonepe4Hb1H HMny.nbCbl pacnaAHbiX 4aCTH~ 
1 H 2 B .nafiopaTOpHOH CHCTeMe. Ha yKa3aHHble nepeMeHHble Ha.nO>KeHbl 
yc.nOBHR: a< 0,6; Ql.> 100 M3B/c. 3TH orpaHH4eHHR HCK.n~4a~T 
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:;:-
co 
C'l 

~100 
........... 
•::s: 
:s 
::1 
< 
~ ::s: 
LO 
~ 

~ 

L.t_ __ ____j______~_l_ __I 

130 1.32 1.34 
M (/\0<rri, raB 

PHc.4. 3KcrrepHMeHTanhHhlil Mac
COBbiH crreKTP J\ 0 1T- '(E-). 

PHc.6. 3KcrrepHMeHTanhHhlil Mac
COBbill cneKTp S -rr+0:0 (1530)). 

.Q-
CD 

~ 
In -•::s:20 
:s 
:1 
< 
~ 
::s: 
LO 
~ 
~10 

PHc.S. 3KcrrepHMeHTanhHbill Mac
COBbiH crreKTp J\°K -(0- ). 

uos tns t125 
NIP'o'l.r• 

PHc.7. 3KcnepHMeHTanbHbiH Mac
coahlil cneKTP P rr + (J\ 0 

). 

AnR 0- B03MOmHOe KHHeMaTH4eCKOe OTpameHHe OT CHrHanaE-. Ha 
PHC.5 npH8eAeHO MaCC080e pacnpeAeneHHe AnR n-. Ha pHc.6 H 7 -
Macc08ble cneKTPbl AnR Eo (1530) H A0

• 11a cneKTpa AnR~I-1CKni0-
4eHbl COfibiTHR, KOTOpble MOryT fibiTb __ r.1HTepQP-eTI-1p08aHbl KaK K~Mac
COBble cneKTpbl AnR aHTH6apHOH08 ~+ H E- npr-t8eAeHbl Ha pHc. 8 
H ~· CHrHan AnR l~ 8 HaweH pa6oTe He Ha6niOAancR. -----

01roe 

t3- u-----,5--- -,. 
N~rJ,ro& -u ·~ t.7 

NIR'rl,r.a 
PHc. 8. 3KcrrepHMeHTanbHhn1 Mac
COBbiH crreKTp XOrr-{~+(1385)). 

PHc.9. 3KcrrepHMeHTanhHwA Mac
COBbiH ClleKTp /\ 0 rr + (2 -). 

3. OnPEAEnEHI1E 3$$EKTI1BHOCTI1 YCTAHOBKI1 

C y4eTOM CneKTpa HeHTpOH08 MeTOAOM MOHTe-Kapno 6wnH paawr
paHw cneAYIO~He peaK~HH: 

n +N-+ 1\0 + K +N+mrr, 

+ 
-+ ~ + K+N+mrr, 

-+ ~-+K+N+mrr, 

z- + 2K + N + m rr, 

-+ Eo + 2K + N + m rr, 

-+ J\O + K + 3N + m rr, 

+ -
-+ ~ + K +3N 

rAe N =P Hml n; K=K+ HIIH K0
; K=-K- HnH K0

; rr = rr ~ TT Hm1 rr0 • 

41-lcno rr -Me30H08 MeHRnocb 8 HHTep8ane 0 ~ m < 14. 
AnR y4eTa MHomeCT8eHHOCTH 6blna npHHRTa M~Aenb 14 1. nonHaR 

MHomecT8eHHOCTb napaMeTpH308anacb ¢opMynoH/ 5/: 

d -d2ld(n-<n>+ dD )/D 

P(n)=-· e ----- ------
0 r[d(n-<n>+dD)/0+1]-. 

C d=1,8. P(n) - BepORTHOCTb KOHe4HOrO COCTORHHR C II 4aCTH~aMH 
H AHcnepcHeH D. CpeAHRR MHomecT8eHHOCTb < n> 8 aa8HCHMOCTH oT 
3HeprHH 8bi4HCnRnacb no ~opMyne 

<n>:o=(3,97 ± 0,04)+(2,55 ± O,Ol)lns +(6,47 ± 0,5)/ vs-. 
MoAenb YA08neT80pHTenbHO cornacyeTCR c 3KcnepHMeHTanbHbiMH AaH
~biMH 8 PP-pacceRHHH npH 3HeprHRX 19,24 H 69 r3B/c/6/, 

AnR MOAenHpo8aHHR KHHeMaTHKH peaK~HH Hcnonb308ancR anro
PI-ITM ~~~OAOnbHoro ~aao8oro npocTpaHcT8a (LPS), paa8!-1TbiH 8 pa-
6oTe . npi-1 3TOM Pf - cneKTp OnHCbiBancR ~OpMynoH 

dN/dp2 - exp(-5p 2 p..L.- 8 r3B/c . 
..L. ..L. 
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Puc.IO. 3~eKTHBHOCTb ycTaHOBKH 
B saBHCHMOCTH OT ~eHHMaHOBCKOH 
nepeMeHHOH X ~nR HHKnroSHBHoro 
po~eHHR runepoHoB. 

CneKTp 4aCT~~ no npoAOnbH~M ~MnynbcaM YAOBneTeop~TenbHO 
On~C~BaeT 3Kcnep~MeHTanbH~e AaHH~e np~ 24 raB/c B pa6oTe 161. 
CneKTP A0 no PL, nony4eHH~I:i e Hawei1 pa6oTe, YAOBneTeop~TenbHO 
cornacyeTCR c npeACKasaHH~M no MOAen~ LPS. 

rip~ MOAen~poeaH~~ MeTOAOM MoHTe-Kapno y4~T~ean~cb: reoMeT
P~4ecK~e pa3Mep~ C4eT4~KOB, nK ~ MarH~Ta; BpeMR m~3H~ r~nepo
HOB; 3$$eKT~BHOCTb nK; npOCTpaHCTBeHHOe paapeWeH~e nK; MHOro
Kp8THOe pacceRH~e aapRmeHH~x 4acT~~; ycnoe~R, HanaraeM~e Tp~r
repoM ycTaHOBK~. 

3$$eKT~BHOCTb ycTaHOBK~ onpeAenRnaCb no OTHOWeH~~ 4~cna co-
6~T~H, KOTOp~e Morn~ 6~Tb BOCCTaHOBneH~ nporpaMMOH reoMeTp~4e
CKOH peKoHcTpyK~~~. K nonHoMy 4~cny MOAen~poeaHH~X co6biT~i1. 
TaK~M o6paaoM 6~na nony4eHa 3$$eKT~BHOCTb e aae~c~MOCT~ oT npo
AOnbHOro ~ nonepe4HOrO ~MnynbCOB ~ $eHHMaHOBCKOH nepeMeHHOHX. 
3ae~C~MOCTb 3$$eKT~BHOCT~ ycTaHOBK~ OT X AnR pa3H~X peaK~~H 

np~BeAeHa Ha p~c.lO. 

4. HHBAPI-1AHTHbiE AH<!>$EPEHUHAJlbHbiE CE4EHH.s! 

B aTnM paaAene AaeTCR on~caH~e npoADnbH~~ PLAB ~ nonepe4Hb1X 
p.l ~MnynbCH~X cneKTpOB pOlKAeH~R AnR A0 

' !.- (1385) ' j\6 ~ s-. 
Kon~4ecTBeHHOe on~caH~e npOAOnbHoro cneKTpa MOIKHO nony4~Tb c 
nOMOIJ.(biO ~Heap~aHTHOH CTPYKTypHOH $yHK~~~ F (x): 

2 
F(x)= ( dp2 ~:_ __ .::.d-:u~·--

.l 17 JS dxdp 2 • 
.l 

8 COOTBeTCTB~~ C npae~nOM pa3MepHOrO C4eTa/S/ ~n~ peAIKeB
CK~M o6'bRCHeH~eM /9/ $yHK~~R F(x) napaMeTp~ayeTcR cTeneHHbiM aa-
KOHOM 

F(x)-(1-x)N. 

HHeap~aHTH~I:i npOAOnbH~I:i cneKTP H(pLAB) CBR3aH c F(x) l1HTer
p~poeaH~eM no cneKTPY Hel:iTpOHHoro ny4Ka: 

H(pLAB)"' (ds.w(s)F(x). 

6 

Ta6nHI.\a 2 

3Ha'leHHR noKasaTenen cTeneHH N ~nR cTpyKTypHoli 
~YHK~H F(x) 

llponecc 

IZ.. ~ j\+ 
12. --.... ~ ( I385) 
n. - ..l:-(I385) 

tz-~ 
1?. -11 

r----------------------
iqJpAfMEHTAU~ H!:JKAOHA r-:------ -- ---
• If ' (1} [1 J Denegrr 

i A
0 I f'l1 ~ A" , (1} l3J ::, 

A" (3],- [I.J EdwJrd5 lil21 
I [S} Erhar. fl!r/ 

A
0 

1 [4] • ~l Block ···' 

~J f IJ.J I>Uuoe• •••• 
0 

' tr:. LlJ] Hung~rtvhter /l.l{ 
/1 , ,..J} • £97 B?ur~rn Ill/ 
I • BtS-2 

I"MJ851 • 

~~ }-::-' [7]1, 
-- '(81 
:;:· ' [9] 

-

-

CTene:m, N 

Mo.n;eJTh 3Kcli:ep:BMeHT 

I 0,9 ± 0,3 
3 2,9 ± 0,5 
I I,I ± 0,4 
3 I,9 ± 0,4 
5 5,4 ± 0,7 

Puc.ll. 3Ha'leHHR noKasaTenR N 
• ~nR HHKniDSHBHOrO pOlK~eHHR ru

nepOHOB, 

Puc.l2. CpaBHeuue npo~onbHhlX 
cneKTPOB, 



noACTaBIUU'I AJlR F (x) CTeneHHYIO 3aBHCHMOCTb (1-x)N. nony4aeM 
<!>HT 3KCnepHMeHTailbHOro pacnpeAeJleHHR H(pLA~· npl-1 3TOM npeA
nonaranOCb, 4TO Pf=<P1 > .. 0,35 /r3B/c/2. 

B Ta6n.2 npHBeAeH~ 3KcnepHMeHTaJlbH~e 3Ha4eHHR N eMecTe 
C TeopeTH4eCKHMH BeJlH4HHaMH, noily4eHH~MH Ha OCHOBaHHI-1 MOAeilH 
rniOOHHoro o6MeHa110( Ha p1-1c. 11 HawH 3Ha4eHH.R N cpaeHHBaiOTCR 
c AaHH~MH, nony4eHH~MH e APYrHx 3KcnepHMeHTax e o6nacTH <!Jpar
MeHTa~HH npOTOHa. 

npl-1 PO*AeHHH A° CTpyKTypHa.R <l>YHK~HR npaKTH4eCKH He 3aBH-
CHT OT 3HeprHH, B TO BpeM.R KaK All.R '7(1:>' N H3MeH.ReTCR OT 
N .. 3 + 4 npH 32 r3B/c1111 AO N=lO npH ys- 63 r3B/ 12( All.R 
~ ± (1385) 1-1 E- HeT AOCTaT04Horo KOilH4ecTea AaHH~x npH Ha6niO
AeHHH 3HepreTH4ecKOH aaeHcHMOCTH. BepTHKailbH~e JlHHHH Ha p1-1c. 11 
COOTBeTCTBYIOT MOAeilbH~M npeACKaaaHH.RM/10/, 

Ha p1-1c. 12 npHBeAeHo cpaeHeHHe npOAOilbH~x cneKTpoe rHnepOHOB. 
A0 I. -(1385) HMeiOT noAo6H~e cneKTp~, e TO epeMR KaK cneKTp~ 
I.+ (1385) 1-1 E- cnaAaiOT 3Ha4HTeJlbHO 6~cTpee. 7\b pomAaeTc.R 
npeHMy~eCTBeHHO C MaJl~M~ npOAOJlbH~MI-1 HMnyilbCaMH. 

3Ha'l:eHHH HaKJIOHOB B ,rviH nonepe'l:HhiX HMnYJihCHbiX cneKTPOB, 
nonY'l:eHHble B Hameii H APYI'HX pa6oTax 

Pea:Kliji.a n.C pp7!3/ ppti4/ pp7!5/ rrPJ!8/ rrtPJ13/ 

HMilY Jll>C TsB/ c 40 147 205 405 40 147 
. • D. ') ' ' ~ L ' .1:1~ /1 ) U'::l.I:I/CJ .:l,'l.:.U,'l ~.'j-'-u,·r ~ •r.:.u •r ,j,,j.:_U,'l 'l,'f.:.U,':! 4,~..:.u,l 

Pea:KlijiJI n.C pp767 pptlb/ I("ptl6/ i(1Jl6! rr+Pll9/ 

HM!lYJJl>C TsB/c 40 24 405 IO 16 16 

B(~+) (raB/c)-2 3,0±o,4 3,o±0,4 3,34±o,46 3,2±0,3 2,a±o,4 2;a±o,4 

Pea:KlijiJI 1-tC pp/12/ pp/6/ pp/15/. d16/ I\p/16/ 

m.trryJ!l>c TaB/c 40 12 24 405 10 16 

B( .l. -) <raB/c)-2 2,6±o,4 2,5±0,7 2,2±o,7 3,13±o,52 3,o±0,4 2,9±0,8 

Pea:KlijiJI n.C I\f/20/ JiPf16/ I\f/16/ 

VlMIJYJ!l>C TaB/c 40 8 IO 16 
B(.S-) <raB/c)-2 2,7:to,5 3,09±o,03 3,1± 2,s±o,1 

±o,2 

Peai<IUUI n.c pp/13/ pp/15/ I\p/17/ n+p/13/ 
i!MnyJI:bC faB/c 40 147 405 32 147 

B( ;1°) <raB/c)-2 3,0±o,5 3,2±o,1 3,7:!::1,3 3,3±0,2 4,2:to,1 
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noA06H~A xapaKTep cneKTpoe xopowo onHc~eaeTcR npocToA Keap
KOBOH MOAeilbl0 111 (o6oRCHRIO~eH BHA cneKTpa 4HCilOM o6~1-1x eaneHT
H~x KeapKOB pomAeHHoro rHnepoHa 1-1 nepBH4Horo HeATpoHa. none-
pe4Hble HMnyJlbCH~e cneKTP~ P_f AJlR ecex 4aCTHLI YAOBileTeopRIOT 
3KCnepHMeHTailbHOMY 3aKOHY 

.Jlli._"' exp ( -B · p2 ) 
dp 2 .l 

c HaKnoHoM B,. 3 /r3B/c/ - 2. 
B Ta6n.3 npHBeAeH~ HawH aHa4eHHR B 1-1 3Ha4eHHR B, nony4eH

H~e e K-P- 1-1 PP -3KcnepHMeHTax. Ha Ta611HLI~ BHAHO, 4TO HaKilOH 
nonepe4Horo ce4eHHR cna6o aaBHCHT OT 4aCTHl.lbl (K-,P,n) ny4Ka 
1-1 OT HMnynbca nepBH4Horo ny4Ka. 

5. HHKfl~3HBH~E CE4EHHH 

HopMHpoeKa ecex HHKI1103HBH~X ce4eHHH npoBOAHnacb Ha nonHoe 
Ce4eHHe HeHTpOHOB Ha yrnepOAe at~ = 331, 1+8,6 M6, H3MepeHHOe 
B pa6oTe/211. n -

3<!J<!JeKTHBHOCTb perHCTpal.IHI-1 HeHTpOH-yrnepOAH~X B3aHMOAeAcT
BHA 6~na nony4eHa np~-1 MOAem1poeaH1-1H peaKLIHH n +N ~ N +N + n" 
c 4HCilOM TT-MeaoHOB OT 0 AO 14, KaK onHcaHo e paaAene 3. Pe-
3YilbTHPYIO~aR 3<!J<!JeKTHBHOCTb c= 2,96· 10-4 BMeCTe C nOilH~M 4HC-
110M TpHrrepoe ycTaHOBKH NTRio= 5,1· 10 6 1-1 3Ha4eHHeM a~gt no-34 -2 
aeon.ReT onpeAeilHTb 3<!l<!leKTHBHYIO ceeTHMOCTb L = /7, 9.±_1 , 3/ · I 0 eM. 

C;:·_.;;:::~;:::: :::: ~5.:-:~~-;-~: ~ > C,!! :-:~ .. ""'::,":~::~ ::~ ~":~:-::-~~ ~~~~'='~~~~~~=~!~~ 

N I'Hn. 
N L, c , a =-; 

rHn • rHn. rHn • L 
eenH4~Ha cHrHana NrHn. nony4eHa c y4eToM eecoe w, cpeAHeA 3<!>
<t>eKTHBHOCTH c I'Hn. 1-1 nap~HailbHOH eepORTHOCTH pacnaAa /CM. 
Ta6n. 1 I. CpeAHRR 3<!l<!leKTHBHOCTb c rHn. 6~na Bbi4HCileHa no <!JopMyne 

1 dN 1 dN 
c r dx. c (x) - I ( dx -, 
rHn. xmin dx xmin dx 

rAe c (x) - AH<!l<!JepeHLIHailbHaR 3<!l<!leKTHBHOCTb /pHc. 10/, a dN /dx
cneKTp pomAeHHR, nony4eHH~H npH HCnOilb30BaHHH CTpyKTrpH~X 
<l>YHK~HH F (x). 3Ha4eHH.R N CTPYKTYPH~X <!JyHKLIHH Ao , I. -(1385) 
g- 1-1 7\0 npHBeAeH~ B Ta611. 2. t\JlR go (1530) HCnOilb30Baila'cb 
CTpyKTypHaR <!JyHK~H.R E!~ AllR BCeX aHTHrHnepOHOB 6~11a B3RTa 
F(x) AJlR A0

• CTPYKTypHa.R <l>YHKLIH.R n-- F(x)"' (1-x)? 
nony4eHH~e TaKHM o6pa30M Ce4eHHR B 06IlaCTH X > 0,2 npHBeAeHbl 

e Ta6n.4. Ce4eHHe 3KCTpanonHpoeanocb e nonHyiO KHHeMaTH4ecKyiO 
o6nacTb. t\IlR nepexo;aa OT o6na<:_TH x >0,2 K x > 0 6~11~ Hcnonb
aoeaH~ AaHHble (PP-) ' 12- 151 1-1 (K P-) 1241 3KCnepHMeHTOB. x - pac
npeAeJleHHR B 3THX pa6oTaX AaiOT CileAYIO~He OTHOWeHHR Ce4eHHH: 

R= a (0< x < 0,2)/(a(O<x< 1) 
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n1nEPOHbl R 

AO, l-(1385) R = 0,30 ± 0,1 

1+(1385), EC 2°(1530) R = 0,45 ± 0,15 

--= R =0,70±0,2. 

IIonHbJe HHKnJ03HBHble cetieHHH poJK,JJ;eHHH rHnepoHoB 

.llii.KJm3RBH!ie Ce'<eHHR (,!!6) 

110 

~+(I385) 
2:-(I385) 
-=--....... 
z•(I53o) 
~-

?' 
~(I385) ---_, 

.X> 0 2 

4200±900 

I90±50 
300±70 
30±6 
I0±4 
4+2 

55±I5 
I5±7 

4±2 
_yrJiepo.tt 

' 
' 
! 

1{7--~-- f.j2 _ __jd 
loM'l\11\bC ll\I"''KA, raB/c 

PHc.l3. l:IHKni03HBHbJe cetieHHH 

PO)J(,IJ;eHHH A 0 H A o; 

10 

-I < .X < I 
800±200 I2000±5000 2300±1000 

40±!0 730±300 I40±60 
60±I5 820±330 I60±70 
5,5±I,5 II0±40 20±IO 
2,0±I,O 35±20 7±4 
0,7±0,4 25j:I5 5±3 
I0±3 350±I30 70±30 
3,0±I,5 !00±50 20±10 
0,8±0,4 30±I5 5±3 
HYJU!OH yrJiepo;:t HYKJIOH 

10~ 
• ppce-.e 

~ 

··-~ 
% 

~ 
~ 

I 
I 10• 

·:· .---tr ~-

I 
J- ~ ~ 

I-1138SI 
I 

1!1· 10. ~ ,Q> J, 
~ n'I"''KA 

PHc.l4. l:IHKni03HBHble cetieHHH 

pO)J(,IJ;eHHH l ± (1385). 

Am=t nepexo,qa K o6nacTI1 -1< x < 1 + npe,qnonaranocb, 4TO ce4e
H11f1 Ailfl X> 0 11 X <0 pa8Hbl. t\Ilfl I_-(1385) Cpe,qHflf1 8e1111411Ha 
ce4eHI1H l- 11 l+ 6panacb Ailfl 3a,qHei:1 nonyc¢lepbl. 

HaKoHe~. nepexo,q K ce4eH11~ Ha HYKilOHe ocy~ecT8Ilf!IlCfl no ¢lop-
Myne 

anN= anA/ Aa , 

a=2/3 Ailfl 8cex peaK~HH. 
nony4eHHble TaKI1M o6pa30M 11HKI1~311BHble Ce4eHI1fl Ailfl o6naCTI1 

-1<x< 1 np11ee,qeHbl e Ta6n.4. 

6. OoCYJI{t\EHHE nOJlY4EHHbiX AAHHbiX 

Ha p11c. 13 np11ee,qeHbl Hawl1 ,qaHHble Ailfl Ao 11 A0 eMecTe c pe-
3YilbTaTaMI1 pa60T /6,12 -15/ B pp -3KCnepi1MeHTaX. nony4eHHbte 
HaMI1 Ce4eHI1fl XOpOWO yKna,qbiBa~TCfl B 3HepreTI14eCKY~ 3aBI1CI1MOCTb 
ce4eHI1H A o 11 70 e __ PP -paccef!HI111. Pa3Hafl 3HepreTI14ecKafl 3a
BI1CI1MOCTb J:IIlfl A0 11 A° CBI1J:IeTeilbCTByeT 0 pa3HOM MeXaHI13Me 11X 
pom,qeHI1fl. KpyToH poeT c 3Heprl1eH ce4eHI1fl A0 roeop11T o pocTe 
pom,qeHI1fl 6api10H-aHT116api10HHbiX nap B yKa3aHHOH 06JlaCTI1 3Hepri1H. 
Cne,qyeT om11,qaTb no,qo6Horo noee,qeHI1fl ce4eHI1fl AJlfl ,qpyr11x aHTI1-
6api10H08. nonorafl 3HepreTI14ecKafl 3aBI1CI1MOCTb Ailfl A0 roeop11T 
o eamHOCTI1 A11¢lpaK~110HHoro npo~ecca np11 pom,qeHI111 3T11X 4aCTI1~. 

nocKOilbKy pom,qeHI1~ l +(1385) B 06JlaCTI1 ¢JparMeHTa~l111 npo-

poHa, Mbl om11,qaeM cne,qy~~eA CBfl311 ce4eHI1A: 
+ 3 - + 

ap/Z-(1385) .. 2-anN(l + (1385))- -t anN( I_- (1385)). 

J.1cnOilb3Yf1 3TO COOTHOWeH11e, nOJly4aeM 113 HaW11X ,qaHHbiX 
+ 

a PP ( l (1385)) 

app ( l- (1385)) 

170;!:_70 M6, 

130.:!:_60 M6. 

Ha p11c. 14 3Ha4eHHfl Haw11x ce4eHI1A np11ee,qeHbl BMecTe c ce4eHI1fi
PP-3Kcnepi1MeHTax c 11MnynbcaMI1 nepB114Horo ny4Ka 12; 24; 

405 r3B/ C 112•6 •23 •151 COOT8eTCTBeHHO. 
Ml1 B 
300 11 

t\Ilfl aHTI1rl1nepoHoB ce4eHI1fl 113BecTHbl c ManoA T04HOCTb~. TaK, 
113 pa60T 123,1 5/ COOTBeTCTBeHHO 

app( 1± (1385)) 450:!)40 M6; 

a PP (iT (1385)) 250.:!:_80 M6. 

Cpa8HeHI1e c HaWI1M pe3yilbTaTOM anN(l + (1385)) = 20.:!:_10 M6 yKa-
3biBaeT Ha C11IlbHY~ 3HepreTI14ecKy~ aaB11CI1MOCTb 3TI1X ce4eHI1A. Ce-
4eHI1fl 2- nony4eHbl Ailfl MailbiX 3Hepr11H 10 11 19 r3B/c 8 PP-83ai1-
MO,qeAcT811fiX 11 np11 10-24 r3B/c 8 n p -83ai1MO,qeHCT811fiX B pa6o-

ll 
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10 sis 

~ 

100' j ' 1 j ' ' ,,, 

1 5 10 

Vs' ,r3B 

50 100 

PHc. 15. HHKJlJ03HBHbie ce<IeHHH 
poJKp;eHHH 2-. 

Tax124 1_ np~ yS= 53 ~ 62 r3B ce4e
H~R 2- ~3MepeHbl B 06JlaCT~ X> 0,/~l 
AnR nonHo~ K~HeMaT~4eCKo~ o6na
cT~ MOJKHO OlK~AaTb,4TO B 3TO~ 
pa6oTe 

50 M6 <a (2 
PP 

< 300 M6, 

Haw~ AaHHble no 2- cosMeCTHo c 
pe3yJlbTaTaM~ 3T~x pa6oT np~se
AeHw Ha p~c.l5. Ce4eH~e pOJKAe-
H~R 2c ( 1530) He 6biJ10 ~3MepeHO 
B HYKJlOHHbiX B3a~MOAe~CTB~RX. 
0AHaKO B03MOJKHO cpaBHeH~e OTHO
WeH~R 

c AaHHbiM~, nony4eHHbiM~ B K-P -3Kcnep~MeHTax 116(B Haw~x ~3Me
peH~Rx R=3 ~~- B pa6oTax1161 np~ 10 ~ 16 r3B/c nony4~Jl~ COOTBeT
CTBeHHO R= 4,0+0,8 ~ R = 4,2+0,8. 113 cpasHeH~R pe3yJlbTaToB pa-
6oTb11261no pOJKAeH~IO 2- B -pp -s3a~MOAe~cTB~~ c 'vS= 21,2 r3B, 
rAe app(2-) = 120_:t20 M6,C HaW~M pe3yJlbTaTOM anN(~)= 5_:t3 M6 
MumHu umH~dlb CHJlbHO~ ~HepreTH4eCKO~ 3aB~C~MOCT~ AaHHOro ce-
4eH~R. 

Ce4eHHe POJKAeH~R n 
nnN(W) = 5_:t3 M6 

B HyKJlOHHbiX B3a~MOAe~CTB~RX nony4eHO snepBble B HaWeM 3KCnep~
MeHTe. B pa6oTax 1161 np~ 10 ~ 16 r3B/c B K-P-s3a~MOAe~CTD~RX 
nony4eHbl COOTBeTCTBeHHO 
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-
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Anees A.H. H AP· 
Po~eHHe rHnepoHOB B nC -s3aHMOAeHCTBHHX 
B nyttKe HeHTpOHOB C HMllYJlbCOM - 40 f3B/ C 

PI-82-353 

lhJlaraiOTCH pe3yJlbTaTbl HCCJleAOBaHHH HHKJli03HBHOrO po~eHHH 
rHnepOHOB Ha yrJlepOAe B nyttKe HeHTpOHOB C HMllYJlbCOM •40 f3B/c. 
IJpHBeAeHbl 3KCnepHMeHTaJlbHO llOJlYtJeHHbJe MaCCOBbJe cneKTpbl B~-
JleHHbiX A0 

' 1±(1385) ' =- ' E:0 (1530) ' n- ' 7\_15"" ' p ' - . 
OnHCaH MeTOA MOAeJlHpOBaHHH HHKJl103HBHoro po~eHHH rHnepOHOB 
AJlH OnpeAeJleHHH 3~eKTHBHOCTH HX perHCTpa~HH, IJpHBOAHTCH pe-
3YJlbTaThl $HTHpOBaHHH 3KCnepHMeHTaJlbHbJX HMllYJlbCHbiX cneKTpOB C 
noMOII.IbiO CTPYKTYPHOH $YHK~HH F(x)..(l-x)N. H3JlaraeTCH MeTOA BbJ
ttHCJleHHH llOJlHbiX HHKJli03HBHbiX cetteHHH pO~AeHHH rHnepOHOB H npH
BOAHTCH CetteHHR AJlH yKa3aHHbJX BWWe rHnepoHOB, IJpHBOAHTCH CpaB
HeHHe CetteHHH, llOJlYtJeHHhlX B AaHHOH pa6oTe, C cetteHHHMH H3 
APYrHx 3KcnepHMeHTaJlbHbiX pa6oT. 

Pa6oTa BblllOJlHeHa B Jia6opaTOPHH Bb!COKHX 3HeprHH mum. 

"., - --- .. ,,. . ., - ......... "',..""' 
~~~~v ~.~,. ~L a~. !'1-oL-J...JJ 

Hyperon Prpduction in nC- Interactions 
in the Neutron Beam with - 40 GeV/c Momentum 

The results of inclusive production of hyperons in neut
ron-carbon interactions at a 40 GeV/c mean beam momentum are 
reported. The experimental mass ~ctra given for /\ 0 

, 1±(1385), 
s:- , E: 0 (1530) , o- , 7\0, rr , 2-. The method of determining 
the registration efficiency of hyperons is described. The 
experimen~al mass spectra are fitted by the structure function 
F(x)~(l-x) with the Feynman x. The total cross sections for 
inclusive production of hyperons are compared with the results 
of other experimental works. 

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