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B HaCTOSIIIIeH pa6oTe ncfe,llCTaBJieHhl pe3yJihTaThI H3Mepemrn HHKJII03IfBHO-

ro ceqemrn 06pa3onamrn n -Me30HOB B peaKU:HSIX · 

p +AT ➔ no+ X, AT= C,Cu (1) 

npH HMITYJihce 4,5 f3B/c. KaK y)Ke OTMeqaJioCh B Hanmx ny6JIHKaU:HSIX [l], 
U:HKJI HCCJie,llOBaHHM, KOTOpbIM npOBO,llHTCSI Ha 90-KaHaJihHOM qepeHKOBCKOM 

Macc-cneKTpoMeTpe Jia6opaTOpHH BhICOKHX 3Heprnii: OI-UUf [2] BKJIIoqaeT 

o6JiyqeHHe SI,llepHbIX MHIIIeHeii: nyqKar.m peJISITHBHCTCKHX npoTOHOB H SI,llep. 

U:eJihIO 3THX HCCJie,lloBaHHii: SIBJISieTCSI noJiyqeHHe Honoii: HHcpopMau:un:, Heo6-. 

XO,llHMOM ,llJISI BblSICHeHHSI MexaHH3Ma o6pa3oBaHHSI nHOHOB B6JIH3H H 3a KHHe

MaTHqecKOM rpaHHU:eii: ,llJISI HYKJIOH-HYKJIOHHbIX CTOJIKHOBeHHH [3 ]. 

3KcnepHMeHT npOBO,llHJICSI Ha nyqKe npOTOHOB C HMnyJihCOM 4,5 f3B/c 

(!).P/ P = ±2%) u HHTeHCHBHOCThlO (1 + 3) • 105 
qacT./U:HKJI. 3KcnepHMeH

TaJihHaSI annapaTypa n03BOJISIJia H3MepSITb KaK 3HeprHH, TaK H HanpaBJieHHSI 

BblJleTa y-KBaHTOB, o6pa3YIOIIIHXCSI B peaKU:HH (1). ToJimHHa yrJiepO,llHOll 

MHIIIeHH no nyqKy COCTaBJISIJia 12,6 r/ CM
2 

(0,3 pa,ll.e,ll.), TOJIIIIHHa Me,llHOH 
2 . 

MHIIIeHH - 5,4 r/CM (0,4 pa,ll.e,ll.). Co6hITHSI THna ny, r,lle n = 2, 3, ... , re-

HepHpyeMbie B MHIIIeHH, perHCTpHpOBaJIHCb qepeHKOBCKHM y-cnpeKTpoMeTpOM, 

CO,llep)KaIIIHM 90 ,lleTeKTOpOB H3 CBHHU:OBOI'O CTeKJia. D.eTeKTOpbI y-cneKTPOMt!T

pa pa6oTalOT He3aBHCHMO H co6paHbI B MaTpttu:y 7 X 13 pa3MepaMH 

140 x 215 CM. OcHOBHhie xapaKTepHCTHKH cneKTpOMeTpa npHBC,llCHhI n pa6o

Tax [l ]. Tio,llpo6Hoe OnHCaHHe yCTaHOBKH CO,llep)KHTCSI n [2 ]. 

B 3KCnepHMeHTe paCCTOSIHHe OT U:CHTpa MHIIIeHH ):(0 y-cneKTPOMCTPOB 

no nyqKy COCTaBJISIJIO 340 CM ,llJISI yrnepo,llHOH MHIIICHH H 520 CM - ):(,151 MHIIIeHH 

H3 Me,llH. Bnepe,llH cneKTPOMeTpOB no ny11Ky pacno,1araIOTCSI ,llBe n,10CKOCTH ro

,llOCKOnHqecKHX CU:HHTHJIJISIU:HOHHbIX C'ICT'IHKOB, opHeHTHpOBaHHhlX 

no BepTHKaJIH H ropH30HTaJIH C o6IIIHM 'IHC,10M 3,1CMCHTOB, paBHhIM 40. 

MoHHTOpupoBaHne ny11Ka ocymecTB,1SieTCSI CHCTCMOH CU:HHTHJIJISIU:HOHHhlX 

cqeTqHKOB pa3MepoM 5 X 5 CM. D.eTCKTOpbI y-cneKTPOMCTpa pa3,llCJICHbl Ha 14 

rpynn no 6 HJIH 7 Mo):(yJiett B Ka)K,llOH rpynne. CHrttaJihI s rpynne ,1HHCHHO 

CYMMHPYIOTCSI H nocTynaIOT Ha BXO,llbl ,llHCKpHMHHaTopoB. Tioporu 

,llHCKpHMHHaTopoB B 3KCnepnMeHTe 6b!JIH ycTaHOBJICHhI Ha ypoBHe 1 f3B. B TC

qeHne 3KCnepHMCHTa qe~e3 yrnepO,llHYIO H MC/:IHYIO MHIIICHH 6hWO nponyIIICHO 

COOTBCTCTBeHHO 1,03 · 10 H 3,2. 109 
npOTOHOB. Ha MarHHTHhIC ,1CHTbl 3an0caHO 

122 ThICSiqu Tpnrrepos. 
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Pttc. l. PacnpC'ACJIClllfC no 3cjJcjJeKTlfBHOH Macce nonapHO CKOM6ttHttpOBaHHhlX y-KBaHTOB 
B peaK1..11111 p+C ➔ n° + X (a) tt p+Cu ➔ n° + X (6). IlyHKrnpHall rncrorpaMMa - cjJoHOBall, 

noJiy'ICHHall MO'ACJittpOBaHHCM no MCTO'AY Mome-Kapno 

' 
TiepBHqHaSI HHqJOpMaU:HSI o6pa6aThlBaJiaCh no nporpaMMe reoMeTpnqecKOH 

peKoH_CTPYKU:HH co6bITHH [4 ]. Ha JieHTY cyMMapHhIX_pe3yJihTaToB (DST) 6blJlo 

3anucaHO 29124 co6hITHSI, Y.llOBJieTBOpSIIOIIIHX CJie,llylOIIIHM KpHTepHSIM: 

l.N ~ 2; 
. r 

2. E ~ 500 M3B; r . 
3. k .Ly ~ 120 M3B; 

r,lle N - quCJio y-KBaHTOB B co6hITHH; E H k.L - 3HepmSI H nonepeqHhlii: 
r - . r r 

HMilYJihC y-KBaHTa COOTBeTCTBeHHO. 

' Pacnpe,lleJieHHe no 3cpqJeKTHBHOH Macce M nonajmo CKOM6HHHpOBaHHblX 
. w 

y-KBaHTOB c 3Heprneii: Erl + Er2 ~ 2 f3B u nonepeqHhIM HMnyJihCOM 

p(w).L ~ 70 M3B npe,llCTaBJieHO Ha pHc.l. TiyHKTHpHhie rnCTorpaMMb1° Ha pHc.1 . 

-noJiyqeHhl MO,lleJIHpOBaHHeM MeTO,llOM MOHTe-KapJIO (1] H npe,llCT3BJISIIOT qJOH. 

r-"·~«i ..... 11 llll::1<i;7 / ~Jf!iWX liCtJl~l:t:aufJ} J; 
6!'iSJ11,tOTEKA ~ __,,,,_ __ 



PHc.2. ,nmpq,epem~mlJihHhie ceqemrn 
peaKL\Htt p+C➔n°+x u p+Cu➔n°+x 
B 3aBHCHMOCTH OT KBa)lpaTa rrorrepeqHo

ro HMITYJibCa. Pe3yJibTaTbl arr

rrpOKCHMal\HH 3THX )laHHbIX 3KCITO

HeHL\HaJibHOH QJYHKL\Hett rrpe,11CTaBJie

Hbl B Ta6JIHL\e 

,UOJISI qmHOBbIX C06bITHH 

B ,HHTepBaJie Mace 90:SM :5 
Y)' 

:5180 M3B coCTaBm1eT OKOJIO 

7 % .n:m1 peaKu;nn pC ➔ :n:°X 
(pnc:la) H == 12% ,n:JI11 peaKIJ;HH 

pCu ➔ :n:°X (pnc.16). Mo,n:eJin

poBaHne peaKu;nii: pC _;. :n:°X 

n pCu ➔ n°x npon3BOJJ:HJIOCh 

Ha OCHOBe ,n:aHHbIX no MHO)KCCT-

BCH~OMY po~eHHIO n°-Me30-

HOB, noJiyqeHHblX B 3KCne

pHMCHTax Ha 2-MeTpOBOH npo

IlclHOBOH KaMepe JIB3 [5 ]. 
Po3hlrphlIII co6h1Tnii: npon3-

BOJJ:HJIC.sI cnoco6oM, npe,n:JIO)Ke!!-

HhIM B pa60Te [6 ]. 
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,UJI.sI MOJJ:CJIHpOBaHHbIX co6hITHH npoBep.sIJIOCb nona,n:aHHey-KBaHTOB B ycTa-

. HOBKY, pa3hII'pbIBaJIOCb 3HeproBbIJJ:CJICHHe B MOJJ:YJI.sIX y-cneKTpoMeTpa H Tpe6o

BaJIOCb BbIIlOJIHCHHe yCJi:OBHH TpHrrepa. ,UJI.sI BblqHCJieHH.sI 3ueproBhIJJ:eJieHHH 

B .s1qeii:Kax y-cneKTpoMeTpa HCIIOJih30BaJIC.sI naKeT nporpaMM EMCASR [7 ], 

C IlOMOIIJ;bIO KOTOporo MOJJ:CJIHpOBaJIHCb 3JICKTpOH-q>OTOHHbie JIHBHH. Co6hITH.sI 

3anHChlBaJIHCh Ha DST ,n:JI.s1 noCJie,n:y101IIeii: o6pa6oTK.H c noMOIIIhIO nporpaMM re

oMeTpHqecKoii: H 3HepreTHqecrc'oii: peKOHCTPYKU:HH co6hlTHH. BeJIHqHHbl HHKJII0-

3HBHbIX ceqeHHH o6pa30BaHH.sI ueii:TPaJl1:>HbIX IIHOHOB 6hlJIH BblqHCJICHbl JJ:JI.sI yr

JIOB 0 0 :5 16° (JI.C.K.) H 3Heprnii: E O ~ 2 I'3B. Ha pHc.2 npe,n:cTaBJieHbl 3KC-
Jt . . Jt . 

nepHMCHTaJibHbie pacnpe,n:eJieHH.sI n°-Me30HOB B peaKIJ;H.sIX pC ➔ n°x 

ll pCu ➔ n° X B 3aBHCJIMOCTH OT p:, HHTerpHpoBaHHbie B yKa3aHHOH Bhlllle 

o6JiaCTH YI'JIOB . H 3Heprnii:. QpHBe,n:eHHhle ua pnc.2 onrn6KH .sIBJI.sIIOTC.sI 

CTaTHCTHqecKHMH. ToqHOCTb a6COJIIOTHOH HOPMHpOBKH BeJIHqHH ceqeHH.sI coc-

. r; ~.',\ "r .. ~,.4:-; .; !.' 
::•:,.; ~ 1:~ r~.;~~;,,_ 

:; ~ r~a J;1 

l 
} 

Ta6.mL1a. 311aqe11ttll napaMeTpos A1 H -B1 B napaMCTPH33L\HH (2) 

PeaKL\H!I pC ➔ :rc°X pCu ➔ :r°X pC ➔ :r0 X 

O6JiaCTb p~' <rsB/c) 2 0,07 + 0,27 0,07 + 0,26 0,27 + 0,35 

Al' M6/ (rsB/c) 2 12,90 ± 0,60 26,20 ± 2,50 71,00 ± 33,00 

B
1
, ffsB/c)- 2 6,76 ± 0,28 6,72 ± 0,80 12,90 ± 1,50 

' x2fcT.Cll. . 8,0/9 3,8/7 5,4/3 

TaBJI.sieT OKOJIO 20%. 'TiapaMcTptt3au;11.s1 3KcncpHMeHTaJihHhIX 

npOH3BOJJ:HJiaCb C IlOMOIIIblO :;JKCIIOHCHIJ;HaJihHOH cpyHKIJ;HH 

JWHHbIX 
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·; 2 2 do dP ..L = A 1 exp (-B 1P ..L). (2) 
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5 

3tta"ICHH.sI napaMeTpos A
1 

H B
1 

,n:JI.s1 peaKu;ttii: pC ➔ n° X 

ttpCu ➔ n°x 

B rn6mtu;e. 

npe.n:cTaBJICHbl 

Ha pttc.3 npe,n:cTaBJICHhl 

HHBapttaHTHhie HHTerpaJihHbIC 

ceqeu11.s1 peaKu;ttii: pC ➔ n° X 

" pCu ➔ :r,;0 X s 3aBHCHMOCTH 

OT XF (XF = p* Ip* - nepe-
11 max 

MeHHa.sI <I>eii:HMaHa): 

Pttc.3. 3aBHCHMOCTb mmapu'a1n11oro 
mnerpaJihHoro ceqe11u11 f - cooT110-
lllC1me · (3) - OT nepCMCIIHOH XF. 
KpttBbie - annpOKCHMal\H!I 

QJY~IKL\Hett + f(X F) = c~ -x ,(:.' rne 
C - (77 ,2 _ 4,6> M6, a - 2,43 _ 0,05 
(peaKL\H!I p+C ➔ n°+X) u 
C = (149 ± 16) M6, a= 2,47 ± 0,07 
(peaK1~u11 p+Cu ➔ :n.0 + X) 

~ 



101 ·--:i 

! <) 
◊ 

J 
• t ◊ 

t <) 

t ! 
I • -- . o!O' ! 

io-1 '; • ~ 
10-2 ~ (a) 

0.38 0.53 

x=zs-112P* 
II 

◊ 

0.68 

.1l)l ... ~ 

f 
~----
~ 0 

'O 100 
::il 

-... 
~~ 
~10-1 

10-2 1:- ( 6) 

0.62 0.82 1.02 

X =P 1/ p• 
R mar 

P11c.4. Cpae11e1me pe3yJibTaTOB 11aCTOllll\ero 3KCITCp11MeHTa ( ◊) C cpCHOMeHOJIOrH'leCKl1M Bbl

pa)KelmeM (4), npeJ:IJIO)KCIIIIbIM B pa60Te (8) (a) 11 C 110JIY3M1111p11'1eCKOH cppMyJIOH (5), B3SITOH 

113 [9] (6) 

f d 3a 2 E" da 
f(X)=n E-dP =-·-

F d3 .L p* dX 
· P max F 

(3) 

r.ne £" Hp* - 3HeprmI H MaKCHMaJihHbIH HMnyJihC n°-Me30Ha B C.U,.H. pp-
max 

CHCTeMhl. 

Ha p»c.4a 3KcnepuMeHTaJibHbie 
g da 

BeJIHqHHbI/(x) = vs /2 . dx' r.ne 

X = 2P;1rs, noJiyqeHHble B peaKU,HH pC ➔ n°x, cpaBHHBaIOTCSI C pe3yJibTa

TaMH pacqeTa no cpeHoMeHoJioruqecKoii cpopMyJie AJISI NN-cToJIKHOBeHHH [8 ]: 

Ed3a/dp3 = a·(l-xl x 

x [P: ·exp(-l,3P:)/(P: +1)4+d/(1-x),exp(-hP~)/(x + IlJ. (4) 

B pacqeTax 6bIJIH HCilOJib30BaHbl K03<pq>HU,HCHTbl, npuBeii;eHHbIC B pa6oTe . 
' 2 . . . 

[8 ]: a= 38 M6/f3B ; b = 4; d = 0,9; f = 0,09; g = 0,2; h = 11. ,UJISI yqeTa 

3aBHCHMOCTH ccqeHHSI OT MaCCbl siii;pa-MnmeHH (B HameM CJiyqae SIJ(pa yrJiepo-

6 

ti J ,,J 

i] 

· n(x) 
ii;a) pacqeTHhie .nattttble yMHO)KaJIHCh Ha AT , rii;e AT= 12, a J(JISI n(x) B3SIThl 

3KcnepuMeHTaJihHbie 3HaqeHHSI, noJiyqeHHhle B HaCTOSI~eH pa6oTe (CM. Htt)Ke). 

Ha puc.46 3KcnepuMeHTaJihHhie ceqeHHSI f(XR)' r.ne XR = p* I P:ax J(JISI 

peaKu,uu pCu ➔ n°x cpaBHHBaioTCSI c pe3yJihTaTaMtt pacqeTa no noJiy-

3MnupuqecKo:ii cpopMyJie [9 ]: 

2 2 • *2 p 2 
d N P c s · P .L p* 2 

dPdQ = CIE (1-XR) 2( 1-exp( -c;-- c4)] ·exp( - Csvs) ·cp(P .L)' (5) 

2 2 2 r.necp(P .L) = (1-C6)· exp (-C7 ·P .L)+C6 · exp (-C8 ·P .L). 

Ko3cpcpuu,uettTbl c2 + cs HMeIOT CJie.nyIO~He 3HaqeHHSI H B3SITbl H3 pa6oTbI 

[9 ]: c2 = 1,89; C3 = 1,8; C4 = 0,006; cs= 0,140; c6 = 0,35; C7 = 11,2; 

cs = 2,65. Ko3cpcpuu,ueHT cl BblqHCJISieTCSI H3 YCJIOBHSI HOpMttpOBKH C yqeTOM 

CTaTHCTHqeCKHX BeCOB 3KCnepuMeHTaJibHbIX ToqeK: 

(

~ /3KCn. (X R) ) (. ~ ) cl = L:, f (X ) ·wi I L:, wi 
I paC'I. R I 

wi = ~3Kcn.(XR)I Ll/3Kcn.(XR)] 
2 

• (6) 

Cl>opMy Jia ( 4) noJiyqeHa Ha OCHOBe 3KCnepuMeHTaJibHbIX .naHHbIX J(JISI HaJie

TaIO~HX npOTOHOB C HMnyJihCOM Bhime 6 f3B/c. <l>opMyJia (5)· onHCbIBaeT 

HHKJII03HBHOe pO)K,i:(eHHe Jr+ -Me30HOB C p ~ 0, 15 f3B/ C B peaKU,HH 

pCu ➔ n+x, Kor.na ttMnyJihC HaJieTaIO~ero npoToHa 6oJihme 3 f3B/c. 

d 

1.2 ,----,.----.---....----, 
(a) 

P + Ar = l + I ; A,.= C , Cu 

•pa TI 
! 0-

4 fb-r I 1T rI-i-1 
0.0 ...__......__......_ ______ __, 

0.6 0.8 x, 1.0 

1.2 .----r--....----.--...,....--,,---, 
(6) 

d I p + A, = 71'
0 + X : A,= C , Cu 

~ 0.8 
~ 

! 0.4 ~-1 I J 1-I-I-LT- -•· 
I, 

0.0 ...___.__,..._......__,,..._......_..._. 
0.04 0.12 0.20 

p2 
l 

0.28 

P11c.S. 3aBl1Cl1MOCTb CTene1111 n B napaMeTp113au.1111 Eda/dp- ATn OT nepeMeHHblX XF 11 r 
• 0 .l 

J:IJlll peaKU.11H p+AT ➔ 71: +x, AT= C,Cu. IlyHKT11pHbie JIHHHH - npe,1cKa3aHHe MO,leJIH 

KBapK-napTOHIIOH peKOM6HHal.\1111 (12] - cpopMyJia (7) 

7 



-113 pm::.4a BH,ll.HO, lJTO <PYHKIJ.H.SI/(x) npn HMnyJibCe HaJieTaIOID;HX npOTOHOB 

p-= 4,5 r3B/ C IlJIOXO cornacyeTC.sJ C MaCmTa6HO-HHBapnaHTHblM noBe,ll.eHHeM 

no nepeMeHHOtt cBeToBoro cppoHTa x = 2P* /vs. Pe3yJihTaTbI pac11eTa no nepe-
- " . 

MeHH0tt XR = p* IP* (cM.pnc.46) ,ll.OBOJihHO xopomo cornacy10Tc.s1 c 3KC-
- ' max ' . 

nepnMeHTaJibHblMII ,ll.aHHblMH - B COOTBeTCTBlllI C YTBep)l(,lJ.eHneM O «paHHeM» 

cKellJinHre no nepeMeHHOtt XR [10 ]. 

3aBIICHMOCTb.lIHBapnaHTHblX ce11em1n OT aTOMHOro Beca MHIIleHH npe.n.

CTaBJieHa B BH,ll.e OTHOIIleHH.sJ a A /a A = (A/ A1t-
. 2 I · 

Pile.Sa II 56 UJIJIIOCTpnpy10T 3aBHCIIMOCTb napaMeTpa n OT KBa.n.paTa none: 

pe11Horo IIMnyJihCa n~oHa P~ II nepeMeHHOtt X F CornacHo npe.n.cKa3_aHH.sJM 

napTOHHOH MO,ll.eJIII [ 11, 12] npn 6onhmnx 3Ha11eH1I.s1x X F n MaJihIX P .1. napaMeTp 

n He 3aBHCIIT OT X F H Pi.. CornaCHO 3TIIM MO,ll.eJI.sJM HaJieTalOIIJ;HH a.n.poH cppar

MeHTHpyeT, Kor.n.a 0,ll.lIH H3 COCTaBJI.sJIOID;HX KBapKOB CTaJIKHBaeTC.sJ C MHIIleHhlO. 

CneKTaTopHhlii KBapK, He y11acrny10rn;1Iii BO B3aIIMO,ll.eiicTBHII n, TaKHM o6pa-

30M, ·coxpaH.sJIOID;HH nepBOHa11aJihHYIO ,ll.OJIIO lIMnyJihCa MO)l(eT cpparMeHTllpo

BaTb IIJIII npeTepneTb peKOM6nHaIJ.HlO C Me,ll.JieHHhIM KBapKOM ll3 MOp.sI II 06pa30-

BaTh cpparMeHT c 6oJibIIllIM XF n MaJihIM P.1.. Cne.n.ciBaTeJihHO, pacnpe.n.eneHtte 

nlIOHOB 6y.n.eT onpe.n.e~.sJThC.sJ pacnpe.n.eJieHIIeM napTOHOB B HaJieTaIOm;eM npOTO

He II He 3aBJICeTb OT CBOHCTB 51,ll.pa-MIIIIleHH. TaKHM o6pa30M, B npe.n.noJIO)Ke

HlllI, lJTO pe1<0M61IHaIJ.lI.sI He 3aBHCIIT OT HMnyJihCa KBapKa, MO)l(HO npOH3BeCTH 

KOJin11e~TBeHHy10 ou.eHKY napaMeTpa n no cpopMyJie 

(A/A1) n(XF,P1.) = (aNA2- aqA2) I (aNA1- aqA1) (7) 

r.n.e ajT - nOJIHOe 3cpcpeKTHBHOe 

ce11eHne B3aHMO,ll.eHCTBH.sJ 11aCTH

U.b1 j-HyKJIOHa (N) HJIH KBapKa 

(q), peKOM6HH1Ipy10rn;ero B KO-

HelJHblH .n:0-Me3oH [12 ]. lfa 3Toro 

ypaBHeHn.s1 ,ll.JI.sJ napaMeTpa n no
ny11aeTc.s1 BeJIII1IHHa • n ::::: 0,4 

P11c.6. 3aBHCHMOCTb CTeneHH n OT XF. 
KpHBaY - annpOKCHMa~HY nonHHOMOM 

Tpe-rhefl creneHH 

1.2 ---------

A 
i 0.8 

~ to., 

p + A, = fl"o + X ; !.r= C , Cu 

0.0 ,...___..,____......_ _ _.__ _ __, 
0.6 0.8 1.0 

Xr 

8 

.f/1 

(pttc.5) C pa36poCOM B npc.n.enax ± 0,06 B 3aBHCHMOCTH OT BbJ6opa cpyHKU.HH 

nJ10THOCTH .sJ,ll.ep [ 13 ). , 
ll,JISI npoBepKH 3THX npe.n.cKa3aHIIH 3KCnepHMCHTaJibHblC .n.aHHbIC an

npOKCHMHpoBaJIHCb JIHHCHHOH <PYHKIJ.Hell. ll,JI.sJ napaMeTpOB HaKJIOHa 

B 3aBHCHMOCT.sJX noKa3aTCJISI n OT X F H OT p~ noJiyl.!CHbl COOTBeTCTBCHHO 3Ha-

1ICHH.sJ = 0,8 · 10-z H 0,29 ± 0,30. 

·cpc,ll.Hee 3Hal.!eHHC n paBHO 0,40 ± 0,02. 

KaK BH,ll.HO H3 npttBe,ll.CHHblX .n.aHHbIX, MO,ll.eJib napTOHHOH peKoM6HHaU.HH 

BOCC03,ll.aCT KaK a6COJIIOTHOe 3Hal.!CHHe n, TaK H ero noBe.n.emte: Ha6JIIO,ll.aCMbie 

H3MeHeHH.sJ n C H3MCHeHHCM X F H P .1. He npeBbllllaIOT BCJ1Hl.!HH"y 

CTaTHCTHl.!eCKHX OIIIH60K. TcM HC MeHee, cne.n.yeT OTMCT~Tb, l.!TO, KaK BH~HO 

H3 pnc.6, 3aBHCHMOCTh n(X F), B03MO)l(HO, ttMeeT pa3JIHl.!HbIH xapaKTep B o6na-

CT.sJX XF ,s0,8 tt XF ::::0,8. 3TO MO)l(CT 6hITb o6hSICHeHO B paMKaX napTOHHOH 

peKOM6HHaU.HH: 
a) B3aHMO,ll.CHCTBHeM KBapKa B 51,ll.pe, npe,ll.IIICCTBy10meM npou.eccy 

PCKOM6HH3IJ.HH (H3Jiy1.1eHHeM Bnepe.n. )l(CCTKOro rJIIOOHa); 

6) BJIH.sJHHeM cpepMH-,ll.BH)KCHHSI B SI,ll.pe, KOTOpoe npHBO,ll.HT K H3MeHCHHIO 

MaCIIITa6a HMnyJihCOB (BeJIHl.!HHhl p* >. max 

ABTOPhI Bbipa)KaIOT 6naro.n.apH9CTb aKa.n.eMHKY A.M.Ean.n.nHy 3a noMep)K
KY H BHHMaHne; B.B.ApxnnoBy, c.r.Pe3HHKOBY, C.H.TIJI.sIIIIKeBJ14Y, B.11.Tipo

xopoBy n A.11.lllnpoKoBy 3a noMOJUh B H3MepeHn.sJx. 

JI11TEPATYPA 

l.A6paaM.sJH X.Y. n .n.p. - 0115111, Pl-88-334, D,y6Ha, 1.988; B c6.: Tpy.n.h1 IX 
Me)K,ll.yHapO,ll.HOro ceMHHapa no npo6JieMaM cptt3HKH BbICOKHX 3HCprnii, 

Ol15Il1, D,1,2-88-652, D,y6Ha, 1988, T. l, c.308; 0115111, Pl-89-240, D,y6Ha, • 

1989; .51<1>, 1990, T.51, c.150; Coo6m;. 011.5111, NQ7[46)-90, D,y6Ha, 1990; 

.51<1>, 1991, T.53, c.472; JINR, El-92-307, Dubna, 1992; Phys'.Lctt., 1994, 

vol.323B, p. l. 
2.Astvatsaturov R.G. et al.- Nucl.lnstrum.Methods, 1979, vol.163, p.343 . 

3. Baldin A.M. - Part. and Nucl., 1977, vol.8, p.429; EaJIAHH A.M. - 0115111, 

P7-5808, D,y6Ha, 1971. 
4. foBopyH H.H. n .n.p. - B c6.: TpyAhI coBem;aHn.sJ no nporpaMMttpoBaHnIO 

H MaTeMaTHl.!eCKHM MeTo,ll.aM peIIIeHH.sJ cpH3Hl.!eCKHX 3a.n.a•1. 0115111, D,10-

7707, D,y6Ha, 1973, c.453. 
5.Agakishiev G.N. et al. - JINR, El-84-321, Dubna, 1984; fynKamrn f.P. H 

AP· - 5I<l>, 1987, T.46, c.826. 

9 



,./ 

/ 

6.1\a.iIHHOBCKHH A.H.H np.- TTpoxm1<neHHe qacnm, BbICOKHX 3Heprntt qepe3 
BemeciBo._ M.: 3HeproaTOMH3naT, 1985. 

7.Stanev T., Vankov Ch. - Comput.Phys.Commun., 1979, vol.16, p.363. 
8.EaparneHKOB B.C., CnaBttH H.B. -31IA51, 1984, T.15, c.967. 

- 9.KttMeJib JI.P., MoxoB H.B. - l13BeCTHH BY3oB, cepttH <!ltt3HKa, 10-74, 
c.17. 

IO.Landau R.H. - Phys.Rev., 1978, 17C, p.2144. 
11. Baldin A.M. - Proc.Intern.Conf. OJ). Extreme States in Nuclear Systems: 

· Dresden, 1980, vol.2, p. l. 
12. Berlag G., Dar A. - Phes.Lett., 1981, vol.l02B, p.385. 
13.De Vries H. et al. - Atomic Data and Nuclear Data Tables, 1987, vol.36, 

p.495. 

r 

A6paaMSIH X.Y. "np. Pl-94-289 

I1HKJII03HBHoe o6pa3oBaHHe :rrP-Me30HOB 
B pC- H pCu-B3aHMonettCTBHSIX npH HMrrynhce 4,5 f3B/c 

I13MepeHbl ceqeHHSI UHKJII03HBHOro o6pa30BaHH51 .n°-Me30HOB B peaKll;USIX 

p + C - .n° + X" p + Cu - .n° + X rrpH nMrrynhce 4,5 f3B/c B 3aBHCHMOCTn 

OT Xp = P~/ P~ax H P3_. 

)lJISI OTHOIIIeHHSI ceqeHHH reHepaIJ;HH .n°-Me30HOB Ha Slnpax yrnepona 

H MenH nnSI UHTepBaJIOB 0,62 :5 Xp :5 0,98 H 0,05 :5 Pi :5 0,26 (f3B/c>2 

nonyqeHO 3HaqeHHe, paBHOe Ed 3a/ d 3p - Ac.cu• rne n = 0,40 ± 0,02. Pe-

3YJibTaTbl 3KCnepHMeHTa cornacyIOTCSI C MoneJiblO napTOHHOH peKOM6nHaUHH. 

Pa6oTa BbIIIOJIHeHa B Jla6opaTOpnH BbICOKHX 3Heprntt OI15ll1. 

ITpenpHHT O&be1111Hemmro HHCTHTYTa SI)1epHbIX HCCJJe)10BaHHM. !l,y6aa, 1994 

TTepeBon aBTOpOB 

Abraamyan Kh.U. et al. Pl-94-289 

Inclusive .n° Production in pC and pCu Interactions at 4,5 GeV I c 

Distributions for transverse momentum P .1 and Feynman variable Xp 

of inclusive neutral pions are measured with a lead glass calorimeter 

in p + C - n° + X and p + Cu - n° + X reactions at 4,5 GeV I c. The target

mass dependence for n° production in regions 0,62 :5 X F :5 0,98 and 

0,05 :5 Pi :5 0,26 (GeV /c) 2 is presented. 

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

Preprint of the Joint Institute for Nuclear Research. Dubna, 1994 


