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1. BBE,D;EHllE . 

B HaCTOJlIIl;efl: pa6oTe npe,ncTrumem,r pe3yJILTaTLI R3MepeHlIJt_ HHI<JII03li
BHOro cettemtB: o6pa3oBaHIDI '1r0-Me30HOB B peaKinLJIX 

C +AT-+ 71"0 +·x, ._.AT=· C, Cu (1) 

npH .mmym,ce 4,5' r3B/c na HyKJioH •. KaK OTMettanoc1, B [1,2], nem,10 
' 3TIIX HCCJie,IJ;OBaHH:tt, ROTOpLie npoB()JlJITCJI Ha 90-:-KaHaJILHOM ttepeHROBCKOM, 
'Macc:-cneKTpOMeTpe Jla6opaTOplill BHCOKRX 3Heprd OHHll [3), JIBJIJleTCJl 

•BLIJICHeHlie MeXaHH3Ma o6pa30BaHHJI llHOHOB B6JIH3K lI ~a KHHeMaTKtteCK0:'1 
rPaHHne:tt AAJI HYKJIOH:..HyKJiommx CTOinrn:OBCHll:tt [4) . 

. · . '. -. ,. .• ' ,. 

2. 8KCIIEPI1MEHT 

3KcnepttMeHT npoBOJUUica ua Il)"IKe a.nep yrnepo.na c HMnyni.coM 
4,5 fsB/c Ha HYKflOH (~ / p = f 2 % ) H llHTCHCHBHOCTJ,lO ,Il;O 100 ·TH~. 'tla- ' 

CTIDI./n.mm. ' 8xcnep:aMeHTaJII,HM annapaTypa Il03BOJIJIJia ll:3M:epJITL Rax 

, 3Hepr~, 'IRK H HanpaBJICHIDI B~eTa ,~KBaHTOBj 06pa3yro~CJI B pe3ym,
TaTe P8:cna.n;a 1r

0
-Me30HOB. CxeMaTHttecKHtt· ttepTem 3KcnepHMeHTaJILHott 

aiinapaTypH npHBe.n;eH Ha pHc.L ·: :, · · 

l, 

.. 

Pnc.l. Cxeilun11ecx:lltt .~epTem 3RcnepmteHTam.Hott annapaTypu: Si 
,CillIHTllJIJIJ1I1D:OHBI.ie C'leT'tBXll, C:1 - noporoBiidt raao~Lttt C'le:r'IBK; A .;._ CilBH
TlIJIJIJlilBOHBLiit C'le:r11nK, 'pa6o:raromutt B• pelKBMe aB:rBcoBna,n;enuit, M - MB!)Iem,, 

'SH - ro.n;oct.OIIll'lec1me CilllBTllJIJUI~:UOBB:Lte C'leTu~, C:2 - 7-cnex:rpoMeTpLI B3 
CBB_Bn;o11oro · CTeXJia. 
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Tomu1rna yrnepo,D;Hoil: MmIIeHH no JIY'IKY coCTaBJIJIJia 12,6 r/cM2 (0,3 
pa.Z1:.e.Z1:.), TOJIIUIDia Me,IJ;Hoit :MlmICHll - 5,4 r/cM2 (0,4 pa,n;.e,Z1;.). Co6LITWI 
THIIa n,, r)le n=2,3, ... , renepnpye:M1,Ie B Mm1IeHH, perncTpHpoBaJIHCL tie
peHKOBCKHM ,-cneKTpOMeTpoM, CO.ll:CPJKaIUIDI 90 .lleTCRTOpOB H3 CBHHD:OBOrO 
CTeKJia. ,L{eTeKTOpL1 ,-cneKTpOMeTpa pa60TalOT HC38.BIICHMO R co6pam,r B 
MaTpRily 7 x 13 pa3MepaMll 140 x 215 cM2

• XapaKTepHcTmar cneKTPOMeTPa 
npHBe)lemr B [1]. 

B 3KcnepHMeHTe paccTOJIHHe OT :a:enTpa MlIIIICHH .ll:O ,-cneKTPOMeTPa no 
nytIKY COCTaBJIIIJIO 340 CM .llJI1I yrnepo,D;Hoil: MmIICHH 11 520 CM .llJI1I MllJIIeHH 
H3 MC,ll;H. B yRa3aHHOH reoMeTpHH ,ll;Hana30HL1 yriroB BL1JieTa 7r0-Me30HOB, 
pernc:rpnpyeMl>tX yCTaHOBIWit, B na6opaTopnott cncTeMe Koop.mmaT paBHH 
COOTBCTCTBeHHO ±16° H ±10°. 

PerHCTpauHJI 3apJiiKCHHL1X 'tlaCTRil npOII3B0,ll;HJiaCL C n0Mom1,10 ro,n;o
CKOna CUHHTHJIIDI:a;lIOHHI,IX C'ICT'tlHROB, COCTomuero R3 40 CtieTtJ:KKOB pas
MepaMH 2 x 10 x 100 cM3• CunnmJIIDI:a;llomm:e cqel"lllIUI pacnonaranncL 
nepe.u ,-cne:KTpoMeTPOM u no3BOJIIIJIH perncTpnpo»aTL sapJDKemrae tia
CTHW>I C 3q>q>eKTHBHOC11,10 OKOJIO 99%. ,L{eTeRTOpL1 ,-cneRTpOMeTpa pas
.uenem,r Ha 14 rpynn no 6 mm 7 Mo;zyne:tt B KalR)loit rpy~e. CH!'Ham.t 
B rpynne JIHHeitHo CJMMHpYIOTCJI lI llOCTynalOT Ha BXO,ll;bl ,ll;HCKpHMllHaTo
poB. IIoporH .ll:HCRpHMHHaTopoB B sKcnepHMeHTe 6:LIJIH ycrario»neuL1- Ha 
ypoBHe 1,5 f3B. 3anycK YCTaHOBRH npOH3B0,llHJICJI npn: COBna,n;eHHH cnrna
JIOB ny-qKOBLIX CIUIHTHJIJIJIUHOHHI,IX CtieT'tlHROB1 rano-cqeTtJ:HKOB (B 8.HTHCO
BJia,ll;eHHH), ,ll;Byx n 6onee rpynn ,ll;eTeRTOpoB ,-cneKTPOMCTPR npn ycno
BHH, 'ITO CJMMapHOe 3HeprOBLI)leJieHHe B 3THX rpynnax npeBLtIIIaeT 3 f3B. 
Cpe,IJ;HJIJI cKopocTI, Ha6opa 15 co6:r.rrmt B :a;mure np11 ,nJIHHe co6mHJI 132 
16-pa3pH)];HLIX cnoBa. B TetieHHe sKcnepHMeHTa qepe3 yrnepO,IJ;Hyro H Me
,IJ;HJIO MHilICHH 6L1JIO nponym;eno COOTBCTCTBeHHO o, 33 • 109 lI 1, 14 • 109 

Jl,llep yrnepo,ll;a. Ha MarHHTm.re neHTL1 aaIDicano 200 THCJitJ: TpnrrepoB .llJI1I 

yrnepo.n:HOil MHilICHll ll 335 TLICJI'I ,1I,]IJI MmllCHH H3 MC,ll;H. 

3. OTBOP COBhITHH 

71'0-Me30m.t perHCTpHpOBaJIHCI, no pacna,n;a:M Ha ,ll;Ba ,-KBaHTa lI OT6u
pamrc1, H3 nHKa B pacnpe.uenemm no HHBapnauTHoit Macce ( cu.pnc.2) B 
3JICKTpoMarHHTHOM KaJiopHMeTpe q>OTOHl,I pacn03HaBa.JIHCI, IUlR KJiaCTepLt 
( o6naCTL CMCJKIILIX Mo;:i;ynett » "'(-CneKTpOMeTpe c CHI'HaJIOM, npeBmiiatomHM 
nopor perncTP~). 3HeprHJI q,oTona nwmcJIJinacL no sueproBLI)lene
HHIO B MO.llYJlHX ILJiacrepa C yq:eTOM llOTep1,, saBHCJIIUHX OT MCCTa nona,n;a
HIDI 'Y·RBaHTa. B npe,ll;r!OJIOiKeHHH, 't!TO q>OTOHI,l re11epnpyroTCJI B MHmeHH, 
HanpaBnemrn BLtJieTa "'(·KBaHTa onpe,n;eJIJIJIOCL' B saBIICHMOCTH OT reoMCTPHH 
KJiaCTepa C yq:eTOM 3HeprOBLI)leJieHIDI B MWJYJIJIX. 

-----1 ee:n.c.u;,i:~ •. ~ lilr.ff.l'JT 
ruie~§WX uc:j~1onau1I 

6viSJU,JOTEKA ·-- ·•· --



4500 2000 

c+·C ➔ TT 0 +x 'I\ C +Cu ➔ 7T 
0
+ X 

,:s: ,:s: 1500 

A f~ ~ 3000 :s: ... .... .... , l ,.q ,.q : L 
'° "' j s_ 0 8 1000 C) 

0 0 
J:! J:! I r l.-i I 
~ 1500 C) 

:s: 
::r ::l" 500 

,. 

0~ 

(a) ... 

0 
0 300 600 900 0 300 600 900 

-Mrr, M-aB Mrr, M-aB 

Pu:c.2_. Pacnpe,D;~JieHlIJI no 3q>q>eRTRBHOit Macce nonapuo CROM6HHHpOBa.H

HiilX 7-RBaHTOB n· pea.RIIHJ!X C + C -:.+ 1rO + x (a) 11 C + Cu -+ 1rO + x {6). 

BcT8.llR1! l!JIJIIOCTpnpyIOT pacnpe,ll;eJieRHJ! ')"Y-C06L1TH:l!:
0 

no 3q>q>eRTHBROit Macce, 

noeytieHHLie na cooxneTCTBYIOl!lRX ru:cTorpaMM nocJie Biil"<JeTa q>OROBiilX co6i.tT11it. 

Toi:re•rnRJt rn:cTorpauMa BO BCTaBRe pRc.2a - co6LtTRJ! 1rO ...:+ 'i"Y, IIOJIY"'IeHHI,te Me-

TO,ll;OM MoHTe-KapJIO C y11eTOM peam,uwc ycJIOBRtt pa60Tiil 3IiCIIepRMeHTamrno:li 

annapaTypLI n xpRTep11en 06pa607:RR. 

IlepBH'IHaJJ: Rmt>opMai:nm 06pa6aTLIBaJiac1, no nporpaMMe reoMeTpli'le

cKoil: II 3HepreTH'leCKO:lt peKOHCTpyronm C06hITH:lt [5]. Ha lieHTY cyMMapm.IX 

peaym,TaToB (DST) 6LtJio aanHCaHo 119 ThICJJ:'l co6LITHfi~ pi:oBJieTBOPJIIOIUHX 

CJie,zzyromnM KpHTepwn.1: 

1) N-y? 2, 
2) E-y? 500 MaB, 

3) k-yJ. ? 180 MaB ;lJ.JIJI pearonm C + C, 
k-yJ. ? 150 M9B ;lJ.JIJI peaKD;HH C + Cu, 

r,n;e N-y - 'IHCJIO 1 -KBaHT0B B co6mHH; E-y H k-yJ. - aHeprnn: H nonepe'IHfil:li 

HMnyJII,C 1 -KBaHTa. 

4. I1HKJII03liBHbIE CIIEKTPhI 1r0-ME3OHOB 

Pacnpe,n;eJieHne no 9q><peKTHBHoil Macce M-y-y n:onapHo cKoM6IIHJIPOBaH

HRX ,-KBaHT0B C 3Heprn:e:A: E"tl + E'"/2 -~ 2 raB H n_onepe'IHmi lIMIIJJibCOM 

f 
; 

' .. 
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P('Y-y)J.. ? 150 l\faB npe.ncTaBJieHo Ha pnc.2. llhpnxoBIDIH rncTorpamraMH 

Ha pnc.2 npe.ncTaBJieHfil pacnpe,n;eneHHJI no aqiq>eKTHBHo:lt uacce Ko:u6n

Haun:A: H3 .llBYX ,-1rnaHTOB, oro6paHHIDC CJI)"laiiHoit Bht6opKoil: H3 pa3HHX 

co6mHil. 3TH cnenTpH 6Hm1 HcnomJoBaHfil .lllllI ouemrn q>oHa. B pacnpe

.neJieHim nap cnytJ:ail:Ho oT06paHHI,1X 1 -nBaHTOB no )TJIY pa3Jiera :i.reifilIY 

")'•KBaHTaMH Ha6JIIO.naeTCJI H36I,ITOK nap C MaJIID!H )TJia:i.m pa3JieTa. BlIHJl
Ime TaIUix nap Ha pacnpe.lleJieHHe np aqi<peKTHBHoil :i.rncce cymecTBeHHo B 

< . 
HHTepBane 1\;f-n ~ 100 1bB. 9ToT HHTepBaJI Mace npH o6pa6oTKe HCKJIIO-

tJ:aJicJJ:. 

PactJ:eT acpcpeKTHBHOCTH perIICTpaUHH H OT6opa 1r0-Me30HOB ocymecTB

llJIJIC/l MO.lleJIHpoBaHHeM no MeTO,zzy MoHTe-KapJio (no,llpo6Hee CM. [1]). 

BemI'lHHR HHKJII03HBHRX cetJ:emr:lt o6pa30BaHll/l HeiiTpam,HI,IX IIH0H0B BI,I

'IHCllJIJIHCI, ;lJ.JIJI ymoB 0,ro $ 16° (JI.c.) n aueprn::A: E,r0 ·? 2 faB. Ha 

pHc.3 npe,llCTaBJieHI,I HHBapnaHTm.te HHKJil03HBHLie cetJ:eHHJI o6pa30BaHHJI 

1r0-Me30HOB B CC- u CC·u-B3aHMo.n:e:ltcTBHJIX B 3anncIDI0CTU OT KYM}'JIIITH

BHoro 'IHCJia X. IlepeMeHHa/l X onpe.nellJieTC/l ll3 3aK0H0B coxpaHeHHJI 

3Heprmr-uMnymca ;lJ.JIJI peaKuniI X ]\'; + J.Vt --+ ( X + 1 ).7V1 + r.0 u paBHa: 

X 
_ MNE1ro - ½M;o 
- 2 ' EN}JN - ENE,,o - .A(,v + PNP,ro COS 0,,o 

r,lle AfN, 1"1,,0, P,v, P,r0, EN, E,r0 - cooTBeTcnieHHO MaccH, m.mym,cH u 
aueprIIII JIYI{JIOHa H 1r0-Me3oHa; 0,,o - yron BHJieTa 1r0-Me3oua B n. - c.: 
PN == 4.5faB/c. 

IlpnBe,ll;eHHI,Ie Ha pnc.3 onm6IUI /lBllJilOTCJI CTaTHCTH'leCKH:l.l:H. To'IHOCTI, 

a6COJllOTHO:lt HOpMIIpOBKH BeJIH'IHH cetJ:eHIDI COCTaBJIJieT ~ 20%. 

I1araMeTpH3aIUIJI 3KCnepHMeHTaJII,HHX ,llaHHHX IIpOH3B0,llHJiaCI, C no

MOIUJ,10 3KCilOHeHUHamuoil <i>YHKUHH 

(E/Ap)d3a/d3p = A1exp(-B1X), (2) 

r.n:e AP = 12 - aTOMHM Macca H,llpa-cHapJI.lla, 

.ll:JIJI napaMeTp0B A1 (M6 • faB-2 
• c3) H B1 uail,lleHLI 3HatJ:eHIDI: 

A1 = 185 ± 42; 

A1 = 462 ±99; 

B1 = 5, 98 ± 0, 16 - ;lJ.JIJI peaKUHH CC --+ Jr
0x; 

B1 = 6, 19 ±"0, 15 - ;lJ.JIJI pea:ramn CCu--+ Jr
0x. 

Ha pHc.4 cpaBHI1BaIOTCJI 3HatJ:eIDUI napaMeTpa X0 = 1/ Bo, r.lle Bo -
· napaMeTp HaKJioHa B1 npn 0,,o = 0 (nJIH 180°), nonytJ:eHHHe npn pa3HRX 

HMIIym,cax <pparMeHTupyroUUIX Jl:,llep O H 12C. Hax BWJ;H0 H3 pii:c.4, C 

yBeJIHtJ:eHHeM aT0MHoro Beca qiparMeHTJIPYIOIUero n:.npa BRX0.ll Ha ''nJiaTO" 

:~,!:,".:.: ~.' r-~.4,._: . 5 

.. · .. :'\;:;:~ __ • ...... :j • •· 

~\; .. :;.~~ "(:;t~;~~-:~~',· ,_,;. 
,,.~~;,.··•"''"·•-¥ 



--.. 1 oo 
:-: 

~? 
I 
::n 
e 
1Q 

~ 10-1 

IQ. 
"O 

~ 
~ 

0, 

< ,10-2 
w 
---

10-3 

! 

\ 
o -C + C 

♦ - C + Cu 

\ 
) 

:-..___..!--_..__.__ _____ ~ 
0.8 1.2 1.6 2.0 

X 

Pnc.3. lfaBapRaHTHHe 111HlUU03RBHHe ceqeHRJI o6pa30BaHRJI 1r0-Me30HOB B 

peaxJIR.fIX C + C -+ 1r
0 + x ( ◊) n C + Cu -+ 1r

0 + x ( ♦) rrpH HMrrymce 

4,5 r3B/c Ha HyKJioH B JaBHCHMOCTH OT KYMYIDITHBHoro qHcna X. 

napaMeTpa Xo, xapaKTepH3y10mero KBapK-napToHeylO cTpyKTypey10 <pyH
KIUnO JI.llpa [6], T.e. cKe:ll:mmroBwi peaurn <pparMeHTau;m1, HacrynaeT no
BH.llHMOMY npH 6onee BLIC9KHX 3HeprHJIX. 

0THomeHHe HHBapn:aHTHLIX ceT.IeHnil o6pa3oBaHIDI 1r0-Me3OHOB Ha JI.llpax 

C Ii:·Cu npe.n;cTaBJieHo B BH.n;e ac.,/ac = (Ac.,/Act = (63,5/12t. 3a
BHCHMOCTI> napaMeTpa n OT nepeMemrntt X noKa3aHa Ha pHc.5. Cpe.n;Hee 
3HaT.IeHHe n paBHO 0, 38 ± 0, 03. RaK Bll.n:HO H3 pn:c.5, ~ 06.rracTn X > 0, 6 

. HHBapnaHrnoe ceT.IeHHe o6pa3oBaHHJI 1r0-ue3OHOB B yrn:epo,n-JI.n;epHHX B3an:
Mo.n;ettcTBHJIX cna6o 3aBJ:ICHT OT aToMHoro Beca JI.llpa-MHmeHJ:I. IloJIYT.IeHHLie 
,n:amrae cBn.n;eTem,cTBYJOT o TOM, 'ITO B npou;eccax ( 1) npn: X > 0, 6 yT.Ia
cTByeT nepn<pepKtiecRaJI o6JiaCTL JI.llpa-ll.mmeHn. 

.n:JI/I npoBepKH npe,n;CKa3aHHJI MO,neJIH KBapKOBO:ll: peKOM:6:imainm [7] 0 
llOCTOJIHCTBe BeJIHT.IJ:IHI,[ n 3KcnepHMeHTamm.re .n;aHHHLie annpoKCliMlipOBa
JIHCL JIHHe:ll:Ho:ll: <pyma.ure:lt n = n0 + kX. .D:mI napaMeTpa HaKJIOHa no
JIYT.IeHo 3Ha'lemre k = -0, 135 ± 0, 130 npH x2 /cT. en. = 4, 4/6. TaKHM 
o6pa3oM, B npe.nenax 3KcnepliMeHTamHLIX omn6oK k i:::-:: 0, T.e. 3aBHCH
MOCTL liHBapn:aHrnoro ceT.IeHHJI OT Maccr,r JI.llpa-MHmeHH MaJio MeHJieTCJI C 
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Pac.4. 3HaqeHR.fI napaMeTpa Xo, JionyqeHRHe B pa3HLIX <1Kcnepu1eaTax: 

npB.PA/A = 2,9 r<1B/c B [10} ;II.JIB peaxuBii (a;C) + C .-+ ,r-{0°) +x; IIpB 

6 a 8,9 r<1B/c B [11,12) ]l]J.fI pearuui:it p + (a;C)-+ ,r:...(180°) + x R JIPB 400 

r<1B/c B [13] ]l]J.fI peaKill!:ll p + C -+ ,r+(160°) + x. 0 - ,Zl;altRI,Ie ]l]J.fI q>parMeBTl'[

py10m1tx,a-qacT1i:n;, • - .wm .1I,nep yrJiep~a. 3xcTpaJioJI.fIItll.fI K 0,r = 0° aamnx 

.z:taHBI,IX n ,naHHLIX [13] npoBO,l:tl'[Jiac:,, cnoco6oM, OllllCaHH!tIM B [2]. BeJill'lllRlil 

CTaTllCTnqecruIX omn6oK ue npeBOCXQ,lllIT p!13MepoB CllMBOJIOB. 

H3MeHeHHeM X, 'ITO cornacy_eTCJI c pe3ym,TaToM, nonyT.IeHllllM B [2]. TaKoe 
IIOBe,D;eHHe napaMeTpa n, IIO-Bll,!lHMOMy, CBSI3aHO C TeM, qTo B po)KJ];eHHH Me-

3OHOB JlOMHHHpyeT :i.texaHH3M KBapKOBOfi: peKoM6J:IHa~n:n:, o6cym.n;eHm.rtt B 
[2]. 

lfa cpaBHeHH.fI ITOJIY'leHHLIX ,n;aHHLIX C HHBapHaHTLIMH ceqeHHJIMH peaK

IJ;n:il a + Ar - 1r
0 + x HS [2] oripe,n;enem.r 3HaT.IeHH.fI cTeneHH m B napaMe

TpH3aIJ;HH Ed3a/d3p ~ A;, r.ne Ap = a,C. 3aBHCHMOCTL napaMeTpa m 
OT K)'MYIDITHDHOro '1HCJia X npe.n;cTaBJieHa Ha pn:c.6a. 3aBHCHMOCTJ, m OT 

. KBa.llpaTa nonepe'IHoro ~ymca 1r0-MesoHOB .nmr o6nacTn o·, 6 < X < 2, 0, 
onpe,neneHHaJI H3 [8], npe,zi;cTaBJieHa Ha pnc.66. 

Rax BH.n:HO H3 pn:c.6a, B o6nacTn: X · ~ O, 9 ecTL aHouamHo cn:mHaJI 
(m > 1) 3aBHCHMOCTL ceT.IeHHJI o6pa30BaHHJI rr0-Me3OHOB OT MaCCLJ: JI.llpa
CHapJI,na, npnT.IeM 3Ta 3aBHCIIMOCTL cymecTBeHHO ycnJIHBaeTCJI C pOCTOM X, 
Ha6mo,naeMoe none.n;eHHe CTeneHH m c poCTOM X MO)KHO o6'l>JICHHTJ, nepe
pacnpe.n;eJieHll:eM J:IMnymcoB KBapKoB, npHHa,Ll,J!emamroc pa3.Jm'1HLIM eyKJio
HaM, BCJie.n;cTBHe o6pa30BaHHJI MHOroKBapKOBLIX KOH<pn:rypaintlt [9]. 
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Pnc.5. 3allBCBMOCTI, CTeIIeRn n B napaMeTpB3an;nn E d3 
(I I d3 p . ~ Ar OT 
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0 + X ( ◊ ), 
r,!le AT = C, Cu. 
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Pnc.6. 3aBncnMOCTl> cTeneH:e: m B napaMeTp:e:3an;:e::e: Ed3(f/d3p ~ A~, r,!le 

Ap = a, C, oT KYMYJIJITHBBoro q:e:cJia X (a) :e: Pl (6). Ilpe,!lcTaBJiem.x ,!laHHlile 

HacToHmett pa6oTI,I, IIOJIYqeHHlile Ra yrnepo,!lBol! ( ◊) n Me,!J;Hol! ( ♦) MnmeHHX. 

□,■ - ,!laHHJ,Ie, nonyqeRBlile B BepKJIB Ra yrnepo,rorntt MnmeHn, npn nMnym,cax 

BaJieTaIOID;BX Ji,!lep C00TBeTCTBCBB0 1,8 lI 2,9 rsB/c Ra BYKJI0B [10]. Ilp.11Ma.ll'. 

m(X) = kX +b, r,!le k "= 1.172 ± 0.097, b = 0.02 ± 0.13 - pe3YJil>TaT an-· 

npoKCl!M~l!R Ramm:x ;:i;aRBlilX, KpnBM s:a pRc.66 - peaym,TaT pacqeTOB ( CM. 

TeKCT), 
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O6o3Ha'l3Jl qepe3 p;, r.n;e i = 6, 9, ... , nepo.lITHOCTII o6pa3oBaHll.lI B .impe 
i-KBapKOBHX KOHqmrypamrtt, J1)I.II o6JiaCTH X ~ 1, r.n;e BKJia,ll; 11eB.1ITH H 

6onee KBapK0BHX ROHqmrypamrtt He3Ha-1mTeJieH [9], HHBapHairrHoe ce'leHHe 
peaIUlHtt (1) c T0'IH0CTI,IO .no II0CT0.IIHH0ro MH0iKHTeJI.II M0lKH0 rrpe.n;cTaBHTI, 

B nn,n;e: 

. Ed3u/d3p ~ A{l - L p;}nq/3(XJ+ p5[(A - 2)nq/3(X) + ~q/6(X/2)],. 
i=6,9, ... 

{3) 
r,n;e 

Xnq;;(X) :== [B(11?)' 11}1l + l)J-1(1 - X)"l
11 

X1Jl
21 

- pacnpe.neneHIDI KBapKoB B i-napKoBoit xoHqmrypamm, orrpe.n;eJieH}Il,le H3 

rrpaBHJI KBapxonoro cqeTa rrpH 17}1l = 2(i - 1) - 1, 71~
2
> = 0.5, 71~

2
> ~ 0.65 

[14], B( ... , ... ) - 9ttnepoBa ;B-q>YHIUlH.II. 
B npe,n;rroJio,KeHHH, 'tITO Bepo.lITH0CTL p3 oTcyTcTBH.II Koppemmntt uy-

KJI0H0B B .11,n;pe paBHa 

Pa == 1 - L p; ~ 1 - P6, 
i=6,9, ... 

Ha 0CH0BaIDm q,opMyJILI (3) H ,llaHHLIX pHc.6a n o6naCTH 0.95 $ X $ 
1.1 J1)I.II Bep0.IITHOCTefl: o6pa30BaHIDI 6-KBapKOBUX KOHq>HrypauHfl: B .iutpaX 
reJIH.II ll yrnepo,lla M0>KH0 II0JIY'IHTL CJie,!IYIOllllle oueHKH: 

p5(4He) ~ 5%; p5{
12C) ~ 20%. (4) 

B _rrpHBe,neHHHX oueHKax He Y'IHTHBaeTc.11 BJIH.IIHHe ::iq,qieKTa ::ixpaHH
ponaHH.II HYKJIOHOB 11 6-napKOBHX KOHq>HrypaUH:tt B .impe: n q>OPMYJie (3) 
rrpllH.IIT0 u ~ A:;,, r,n;e a = 1, A<l> - '-IHCJI0 cpparMeinHpyromHx ueHTpoe -
HYKJIOH9B H 6-KBapKOBHX KOHq>Hrypauutt. IlpH MHHllMaJII,HO B03M0,KH0M 
a= 2/3 Hait.ZJ;eHHhle 3Ha'leHIDI Ps yneJIH'IHBaIOTC.II IIpHMepHO B ,n;Ba pa3a. 

XapaKTep 3aBHCHMOCTH m(pi) ( CM. pnc.66) yxa3LtBaeT Ha TO, 'ITO rra
paM~Tp m onpe,n;eJI.1IeTC.1I, n OCHOBH0Y, neJIH'IHHO:tt X: KpHBM Ha pHc.66 
pacc'-IHTaHa c yqeTOM poem cpe;wero JHa'-leHHH X no HHTepeany 81t0 $ 16° 

H E.,,o ~ 2 r::iB, B npe,n;IIOJIO,Kemm, 'ITO 38.BHCHMOCTH HHBapHaHTH0ro ce
qeHlIJI OT Pl J1)I.II q,pan.:teHTHpY101UHX JI.n;ep 0: H 12C OllHHaKOBI,I. 

B 3aKJIIO'leHHe anTop1,1 BRpa,KaIOT 6naro.n;apuocn A.M.BaJI.ZJ;Hey 3a 110,n;

,n;ep,KKy H BHHMaHHe; B.B.ApXHnoBy, c.r.Pe3HHKOBY, C.H. IlJIJIIIII(eBH'IJ, 
B.ll.IlpoxopoBy H A.H.IIInpoKoBy 3a IIOMOIUL B H3MepeHIDIX. 

Pa6oTa BhlIIOJIHeHa rrpn no,n;,n;ep,KKe Poccdcxoro q>0H.Wl cpyanaMeH
Tamumc HCCJiell0BaHHfl: (rpaHT N°95 - 02 - 04802 - a) 
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A6paa\llm X.Y .. 11 11p. 
, , 0 

HHK.1IOJIIBHOe 06pa10aa1me 7t •MeJOIIOB B CC- II CCu-aJamio;ieitCTBllllX 
npH mmy.~hce 4,5 f38/c' 11a H)'KJJ?H . 

Pl-96-493 

" () . () 
HJMepeHhl Ce'lellltll ltHK.~IOJIIBHOro 06pmoaamu1 7t •MeJOIIOB, B- pcaKUllllX C + C ➔. 7t + X 

() , . . . . . .· . , . 
11 C +Cu ➔ n: + x' np11 mmy.1hce 4,5 f38/c 11a HJK.1011 B ,1aa11cm1ocrn OT KYMPllTIIBHOro '111c.1a X, 

' 0 . . 
,HJ OTHOWellllll ce'leHHII re11epau1111 7t •Me30(IOB 11a llilpax yr.1epo;ia · 11 ~,e:111 B JaBHCmmCTH 
Ed\J./ ,!3p -An JlJill 1111Tepaa1a 0,9 :5 XS 1,9 n0:1yqe110 111a'le1111e noKaJare.111 CTene1111 11 = 0,38 ± 0,03. 

· _B peJyJihTaTe cpas11e1m11 mrnapH?HTHhlX ce'lem1ij peaKUIIII C +Ar➔ 71:0 + X, me Ar= C, Cu, c. :talllthlMII 
' 0 ' ., ' . .., •·. 

'JlJill, peaKWt_ii a+ AT➔ 1t + X onpe1le.~e11a JaBIICIIMOCTh OT X II OT p~ IIOKaJaTe.1ll crene1111 m B napa-

MeTpinau1111 £d'1cr /'ti'µ::. A"', r/,le A - aroMHhlll Bee 11a1eraJOmero 1111pa (a.C). napa.,teTp ,,i ;iocr,iraeT 
. p . . p . ' • . . , 

JHa'leHHll 2, I ±0,J npu X = 1,9. nci.1yqe1111ue 11aJ1Hhlt: YKaJLIBalOT 11a TO, '!TO xapaKTt:p A -JaBHCmlOCTlt 
• • . • . . , . . . • P· •. 
pacCMaTp1rnaeMO:O npouecca a, 0611acrn e,rs 16° 11 Ex~ 2 f38 onpe:ie.~lleTCll, B oc11oa110M, ae.111'11111oii. 

x· II cna6o' ·MelllleTCll :c IIJMCHelllldt 'nonepe'IHOrO mmy.1hC3 nllOHOB.·• no.1yqe11u TaKlKe OUCHKII 
' ' ' , ' · - 4 , I" ' ., · ' ·. . 

BepollTHOCTtt"o6paJOBallllll 6-KB3pKOBhlX K011Cfllll)'pau11ii B lli!pax He II ~c. 01111 coornercroemto paBHhl ' 
• : 1 ' • · ' ' l · 1 · - ' · 
- 5 11 20 %. npooe11e110 cpam1e111te ,oe.111'11111 .X

0 
B napaMerp11Jau1111 Ed·a / J·p- exp (-X / X0), 

,-t.'' ' . ' , · . , "-,· ', . · 
no.1yqe1111ux.· np11 pa111ux 3Heprnllx 11aJiera101U11x lfilep remtll II yrm:po:.ta .. Ycraiwa1e110; '!To c yae.111-
_'le1111eM aroMHoro neca cf,parne11rnpy101Uero 1111pa ouxoa. ce•1e1111ll 11a ci-eiL11111rooui1 pelK11M (auxo:i 
11a «IIJlaro» napaMeTpa'X0; xapaKTepHJyIDmero KBapK•napro1JHy10·CTPYKTyPHY10 cfJYHKUIIIO ll:.tpa) 11acry-
naeT npu: 6011ee BhlC0KHX ::i11eprn~x. · . . . ' · ·· · · · · · . 

Pa6ora Bhlnom1e11a B Jla6oparop1111 Bh(COKHX 3Heprnii OH.RH. 
npenpltHT Om.e111111e1111oro IIHCTIITYT~ llJlepHhlX IICCfl~Jl0B3Hllii. ny611a, 1996 

nepeoo11 aaropoa 

Abraamyan Kh'.U. et al. · ._ . , . .. , 

·,n~Ttisive n:0 Production in cc and CCu foteractio~s at a Momentum 
of 4.5 GeV/c per Nucleon· · · · · 

Pl-96-493 

. Distributions. for cumulative number X of inclu~ive · neutral pions are m_easured with :i lead glass 

calorimeter in C + C ➔ n:0 +x and c:+ Cu ➔ n:0 + i reactions at 4.5 GeV/c per nucleon: The target-ma~s · 
0 . . . . • - • 

dependence for 7t production over a range of 0.9 :5 XS 1.9 is presented. The X and transverse momentum 

p ~ dependences for the term m of th~ function £,Pa / ip - A; for alpha an~ carbon projectiles 

are defined by mean.s of the comparison of obtained data with the inclusive cross sections of the reactions 
a +Ar➔ n:0 +x. The term m reache~ the value 2.1 ± 0.1 at X = L9. The data in'dicated that the ch;acter 

of A -dependence iQ the region ex S: 16° and~ ~ 2 GeV mostly defines by the value of X and changes 
. • p . ' • X ' . • 

insignificantly with increasing of p ~-. The estimates of the term P; at' i == 6 are obtained, where P; · 

is_ the production probability of. i-qu~rk
0 

cluster~· in H!!4 and C 12
:' p6 -: 5 and .20 % respective_ly. 

, , · , . · ' , , 1 , l ~ ' 
The, comparison of the, values X0 in., the. parainetrization &/- cr / d' p - _exp (-X / X0) obtained 

at the different energies of alpha- and carbon projectiles :is performed. lfis found 0~1; thit the· exit 
of the fragmentation cross section on the· scaling regime with ail increase of the nucleus atomic ma.~s · 
in higher energies is in effect. . . ... · · · . 

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