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OB!lAH XAPAKTEPHCTHKA PAEO'IH 

ARTya.7n>HOC'l'I, npo6JieM!l. YcROpeHHe MOHOSHepreTJl'leCKHX,nyqROB,peJIJI
THBllCTCRHX ,mep Ha cmxpoqesoTpoHe B .,1Jy6He (CCCP) B Ha E3.8ATPOHE B 
BepltlJJ[;(CIIIA) npneJioR 6HCTP0MY pasBBTBD peJI.llTBBBCTcRol sr,nepHol gJHsB
Itl'l. HcCJie.ttoBamJe CTOJJRHOBemm pemmnmcTCIGIX J;Jtep c,polr,IteHHeM HelT-:
paJII,HllX c-rpamna tm.C'flm MOllteT ,ttaTI> HOByI> BHqlO,PMan!DJ o MeXBHBsMe HJtPO
Jl.ltepmri: B3aHMO.tt8ICTBJd!:, ~ 8T8 BHq,c>pMaUWI MOllt8T 6HTI, BeCLMa IlOJieSHOI 
,ItJUl np<>BBPKH CY11teCTBYJl!IHX Teope~ttecIGIX llO)txO.ItO~ B OimcaHID!' T8IGIX 
nponeccoB Af.1SP.86OTIQ'l HOBHX MO.tteJiel. B · l)R.Ite ~TeopeTBttecm pa6oT '(cM., 
HaIIpHMep, • 127) npe.ncY.asimaeTCJI, tJTo npB cToJIRHo:aemm, pe.rurrmmcTc
RHX SJ,Itep B~8KCTpeMaJII,HHX ycJfoBMX BilCOKHX TeMnepaTYP H c:aram BOSMO
llteH qasoB!il nepexo.tt HJJ;epHolMaTepHR·B KBapK-rJIDOHHyI> llJiaSMY HIIJ)B· 

8TOM OD,ltaeTCJl'YBeJIBtJeime OTHOC:e:TeJILHOfl MHOllteCTBeHHOCTB CTpamru:x im6-
nm (no cpamiemm, Hanpoep, c Ir-MesoHaMil) B o6JiacTB 6OJI1,11IHX nonepett
HHX BMIJYJll,COB •. ,'TaIGIM o6pasoM, CTpaHHrie,: ttaCTHUl:LMOryT, OHTl, CHI'HaJIOM 
qsso:aoro nepexo.na ,mepHoft-MaTepo B •KBaPK-rJIOOHHYJ) MasMY .... 

'" t. ~ ·: '·-

lleJII, pccemamtoHHoff pa6oTH cocToSJJia B noJiY'teHHB :e: aJJaJlltSe 3RC
nepm«eHTam.HIDC pesyJII,TaTOB no MHOlle~TBe~O,CTJIM BltHHeMa~ecKHM :xapaK
Tepl!CTJntaM A ·-:r:e:nepoHQB H>l<.s°. :-MeSOHOB, pol!Oiemnix ,B Heynpyr:e:x ,B neHT-
paJll,HHX ,JOU)o-:,J;Jtepma B~am«o,ttelc'l'Bl!mC. · ' · · · , ' 

Ha;vmasr Homila• :e:~sHB.tJJIMocn pa6ora. Bnepm.te 6amr nOJJytJeHH attc-:
nepl!1,feHTaJII,1J1ie pe~y~TijTH, . xapaKT~PBSYJllltH.8 o6pasoBaHHe,, .A -rHnepoHoB 
B Kt-Me30HOB BO B3_~O,neft.9T~ Jie~ ,mep <~»~·- 12ci', t6o) C ~3- . 
JIBtJHl:001 Sl,I(PSMlMmmewoot (OT BO.ttOpo,na .ItO CmtHUa) npB nepmrnmx BMeyJIL.:. 
cax 4,2 B 4,5 I'sB/c Ha JIYKJIOH. HcnOJII>30BaHH8JI B pa6oTe CTSTBCTmta 
A -:r:e:nepoHoB B J;Jtpo-,mepHHX (Ap AT) BSaHMo.nelcT~!!PBMJ11Ho B MTh 

pas npeBOCXO.tt:e:T CTaTBCTBKY, ,IJ9JIY.'18HHYJ) Ha E:3WIAJ{E 3 •14 npB CY11teCT
B8HHO MeHI,IIIHX 8HepI'RIDC ( ~. B' 2 pas a) . 'IITO ·lite KaCSeTCJI 8RCnepmteHT8JII,
HHX .Jtafmia~.'.iIO: .poJOtemm K;' -MeSOHOB 'B ApAT-Bsrumo.nelcTBBSDC. np:ime.neH
HllX' 13'•iia!::1lismtel ,:,ttHccepTarom, · TO oHB SIBJISD)TCSI no Ra~ e,Jtl!}(cTB-emoo,ai· ony6-:
JIBROll8ltliHMB'.· pesYJII,TaTaMK~'.; Bee\ &Tl!. P.!!3YJILTaTH ·BaZHR ItaK 'WIS! npoBePKll: _ 
CY1lt8CTByrlltHX Teope'l'HtJeCIODC no,ItlCO.ItOB, TaK H ,ItJUl paspa6OTRH HO~c~o~e~ 
Jiel. 

~1,i;,ihut'U,,~,p ~i,iC1't'T}'T' 
u,it!it:11 ur.c ~~l\ORlillltl 

6l/4SlllrtCTEKA 
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IlepBaH r~aBa ~ccepTrunm nocBJmleHa onzcamm 3Rcnepm.!eHTam.HI:lX 
YCTaHOBOK, C IlOMOIIII>D ItOTOp!DC Ha6HpaJICH 3RcnepDeHTam.Hldt MaTepHa.n: 

... a} YCTaHOBRa c ~eTpOBO! CTpHMepHoff KaMepoff (CRM-200); 
CS} YCTaHOmta c ,Itlly:lCM8TPOBOI nponaHOBOff KaMepol (TIIK-500). 
HcII~30BaHH8 STlDC YCTaHOBOK Il03BO~O IIpaltTKlieCKH B 4Il-reoMeT

PHH Ha~STD III aHBJIH3HPOBaTD BCD CJIOllCHYJ) RaPTHHY ApAT-B3aHMO~e:RcT
mtlt. YnpallJUteMOCTD YCTaHOBRll CRM-200 ,1taJia B03MOltHOCTD BI:l6opo'Ilto, C 
IlOMOll!I>]D cne~aJll,HO paspaCSoTamtoro TpHITepa, pel'HCTpHpoBaTD pe,u;KHe 
COCSI:lTHJI C U8HTpWll,HI:lMH (MHoroH;yitJIOHHI:lMR) CTOJIKHOBemmMH H,Itep. 

BTopasi: l'JraBa CO.It8pJmT omtcrume MOTO,ll;l!KH o6pa6oTKH H 8HaJIH38 
0 V -coCSHTKA. B Hefl paccMOTpeHl.l MeTO,ltH"iecKHe BonpocH, cBsraamrue c 

0 
npocMoTpoM, HSMepeHWIMH H llf.It8HTHqnmanHeit V -coCSHTHff. Ilpz B,lteHTHgJH-
RaWDI 6WIH HCil0~30BaHl:l CJie,nyl)lllHe RPIIIT8PHH ,nJIJI BI:l6opa B03MOmmx l'H-
IIOT83: ). 

a) X Memme II, 3 (BepoJITHOCTI> rnnoTes!:l > I%); 
CS) BpeMII lm3HH 't , B e,nmnmax Ta6Jmtmoro BpeMeHH l!tll3HH 1:o , 

M8HI,1J18 5,5. . 
B pesy~TaTe npoBe.IteHHoro ipHTHpoBaIWH (B ocHOBHOM 3C-qlltT) 6u~o 

B.IteHTHgJHnHJ>OBaHO Bcero sag- pacna,noB A -rnnepoHOB H· 287 pacna,noB 
I<; -Meao.HOB. . 

Ha MaTepza.ne CRM-200 npoBO,ItHJICH IlOHCR aHTR1IJIM6~a-rnnepoHOB,D 
pesynTaTe ItOToporo He CSWio o6HapyxeHo IW o,ItHo:R A -tiaCTHUll, Y.ItOD
~eTBOpJD:XItel KHHeMaTHKe pacna,na: /\ - p + Tr+, 

Pacnpe,D;M8HWI mmapltaHTHI:lX MaCC ,nJIJI B,lteHTHqJHQHJ)ODaHHUX rpynn /\ 
H Ks° (CKM-200) noRaaaHI:l Ha pzc. 1, Ha ROToporo BH.nHO BnoJIHe YJtOB
~eTBOPHTenHoe cor~acHe cpe.I(HIIIX 3Ha~eHHA HHBapHaHTHI:lX MaCC.C COOT
B8TCTBYJ)IIIHMHTa6JIJ/Ilmmm 3Ha"ielll!.IIMH, 1ITO j'Ka3!:lBa8T Ha OTCY'fCTBHe 

qoa 

~ 
-lz 

op<, 

(MJ(c:,)"tlt1.!0" M38. 
OM"U:0! ·Mas 

IJ i>1t1 
-lz 

Q/l• 

op, 

,so 

(M11"11-)-"$0U2 (MlB) 

DM•1Stt5 M39 

M1<i•491.61 

PKc. 1. Pacnpe.1te~emm mmapJ!!aHTHI:lX Mace ;I1)IH B.It8HTH(fmiHpoBaH
HllX rpynn A H K; (CKM-200) • 
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CYllleCTBemmx.cncTeMaTRqecKHX oum6oK B onpe,IteJiemm napaMeTpOB H3Mepa
ewx Be.mrom~ . _ .· , , . •. . . . . . . . c'-. , 

BlJia npOaHaJIH3HPOBaHa 38mICJIMOCTL OTHomeHW!: Bll~CJieHJloro BpeMeHl'I 
lKll3Jm (i > K Ta6Jnrnlor.,y lipeMeim l!W3HH 'l0 OT mmteit rpaHHI\LI npo
eimHH npo9era 1<; ( /\ )-qac-rmi Ha IlJIOCitOOTI>: XY ( Lev,,), Ha' o,cHOBaHmJ 
qel'o. Bl:l6prum aq:q>eKTRBHM (!6JlaCTI> perHcTpawnt (\ -I'lrlIIepoHOB H Ks0 

- . 

MeaoHoB, T.e. Lc.u'J',= 2(I8~ .cM Ha s1tcnepHMeHTaJII,HOM MaTepBaJie · 
TIIl{-500 (CKM-200). .. 

IloCJie onpe,IteJieHWI ·.LCU'i' ,It1ll! ~Oro /\ -:-Ii,nepoHa a K: -Me3_0Ha 
6WI no,ItCqHTaH reoMeTplfllecKHI Bee, KOTOpHit y,mTHllaeT ~CJIO pac~OB: 

a) Ha paccTOJIHllRX C < L,u,.; 
6) c 1:')5,5 't'o ;' 
B) Bne·'aqxileKT:HBHoro o6'I.eMa KaMepu. 
Cpe,ll,ID!e 3HaqeHHJI reOM8TpBqecKHX BeCOB B 3aBHcm.fOCTI, OT'THIIa 

B3aHMO,ItelCTBHit OK83aJill:Cl> paBH!lMH: <~) = I,4, + I, 7 B <WKJ > = I,6" +· 
I,8 ( lwr= 2 CM, Tlll{.:.500), <w,;) = 3,8 + 7,4"B <WK;)= 6,3·+ 17,5 
C Lwr = I8 cM, CKM-200). c yqeToM reoMeTplfllecm BecoB ·6Wio no.ny
'leHo citOppeKTHpoBaHlloe qnCJio /\ ( K5° )-traCTHn ,IµIR: onpe,IteJielmJi MHo.:. 
lleCTBeHHOCTel .~ KHBeMSTHqecm" xapaRTepBcm )\ .:.rHIIepoHOB B Ks0 

-

M830HOB. 
Ilp:H yita3aHHUX Blillle ycJIOBIDIX Bl:l6opa sqxIJeKTBl3Hol odmcTR peI'BcTpa

wm /\ ( . Ks°)'-tJaCTBn B ruqHCJieIDUI BecoB oiroCSpamnnt aHcaM6JIL 61,1teT 
068.I0!8H 3aC'l:8T Hepe:rn:cTpnpyeM!lX /\ ( J<;)'-'ISCTKn C MaJIHMH mmyJII,cm,m: 
c mfilYJII,COM p ~ 5I(68) MsB/c ",n.im TilK-500 H c m,myJil>COM p ~ 

<.460(6!0) MaB/c ,Il;/IJ'l: CKM..:;:mo (pHc.2' H 3). 
-....;: ' • ,; • • , j ~ 

ToeTM rJraBa IIOCBm!leHa 'pnpe,IteJielllDl MHOJteCTBeHHOCTel /\ -rime~ 
HOB H .,K] 71,1eaoHoB •. Oco<5ul. HllTepec .npe,Itc~~~ ~aMepeHH~ ·oTHome~ 

{ rt,..,K0
)/( n- I , :r,Ite ( n;: K0

)- cpe,ItM!i MHOlleCTBeHHOCTL. 
/\ (K°)x) -1J8CTBU, < n-> '."' cpe,ItWlll r.inoxecTBeHHOCTI, rr--Me30HOB BO 

Bcex B3aHMO,ItelcTBHJDt, ltOTOpaJJ, KaK 6wro YCTaHOBJieHO, npoepHO npo
IIOPI:(HOHaJII,Ha qnCJIY NN -coy,Itapem. OTHomemm <n,.,,K?/<rz-> ,It1ll! 

Bcex THIIOB BCCJl8,ItOB8.HllllX .ApAT-B3aHMO,ItelCTBJl:lt OK83aJI:HCL He OTJIJl'mJ>-: • 
lllHMHCR B npe,Ite.nax OIDB60K OT cpe,ll,IDIX 3Ha1l:eHHA: 

<rz,.. > /<n-> = CI,SJ:0,2).ro-:2• 

< n.K 0)/<n-> = {I,5z.0,3}•I0-2. 
CpaBHeHBe ope,nmcc MHOX8CTBeHHOOTel W-Me30HOB B C06HTJmX C pox-

0 . 0 . · 
,IteHBeM /\ ( Ks )-qacTHn H B oo6HTJmX 6ea /\ ( K5 )-tUicTHn no:Ka3aJio, 
tITO <(: n-) ,., t</ / < n -> > I .ltIDI .Heynpynoc ApAT-B3aDO,ttelcTIDIA, AB 

To Bpeu KaK .ItJIJl ueaTpa.Jll,HllX R.ttPO-JJJtepma B3aBMO.Itelo'.rBd < n ;-> ~ 
. . . , .· . N < 1'2-) (!)BC. 4). 3TOT pe3yJII,TaT o6MoWieTCH 60J1I,11!8I BepoJrl'HOOTI,I) 

x><n"•>= <riK•>+ <nt<t)= 2<rzis•), r.1te<nK.o)onpe.1teJIHJioc1, B aKCnepx-
MeHTe. ~ ~ 
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PHc. 2 • .n-sYMepwe pacnpe.1teJieHWI no nepeMeHHliM nonepe'IH!lit 
mfilYJll,C ( P.t) B IIPO.ltOJU,HM 6HcTpoTa { YLA& · ) .ItJill 
/\ -I'BIIepoHOB B Re Li -, (CC, CN'e , ONe )-, ( C Cu , 

tS 

C lr- ):.:., · C CPb, 0 pf, )- B3aBMO,Iteil:cTllIDDC.. CwxolllH8JI B 
nyHKTnpHlle·mnnm COOTBeTC'l'ByI)T ronteMaTlflleOKHM rpamt

USM tvN-nsam.to.ztelcrrBBI .ItJIJl peaKUH:lt !I/ii - IVAK H 

IVN - /VAKTT. 3amTPBXOBaHHrui 06JiacT1, cooTBeTcTByerr 
TOI 06JiaCTB qB30BOro IIpoCTpaHCTBa, B KOTopoit Mil He 
perHcTpxpyeM /\ -nmepoHoB. · 

_ .. c~, .. ~01.~b ·;r~ 

~ .s 10 

PHc. 3. J!BYMepHoe pacnpe,IteJieHBe IIO 

nepeMeHH!lM P.1 H ½.Ae ,ItJUI 
0 • ' ~ 

OS 

Yu.a 

}(5-MesoHOB B HeL,-n B CC, 
••• , OPb -B3amro.ztelcTmUDC. 

,06oanaqemm ire ze, qTo Ha 
pHC. 2. 

odpasoBalDISI A { K; ) -qacTBU B MHoroByKJio,lllWX (ueHTpaJII,HWC BSanro
.1telCTBBJDC ll.It8P. 

B 'leTBepTo:lt rJiaBe npBBe,IteB. aHaJIBa mmeMaTlfllecKHX paonpe.neJieHHI 
A - H K; -1mcTBU: · no BMIIyJ11,oy ( PLA & ) 11 no npo.ztOJII,Hoit 6HCTpOTe 
( °¼A6) 11 m6oparropaol CHOTe11e, yrJiome pacnpe.zteJieHWI no cos tt~.v 
{ -&~,., - yrOJI BWieTa /\ ( 1<;)-tracT1m,H B c.u.1i1. JVJV). Boe paonpe,Ite-

. Q 
Jiemm CTpollJlllcI> o yqeT011 reoMeTpnqeoKOro Beca RaJr,Jtoro /\ ( K

5 
)-

co61lTJm. . . 
Pacnpe,1teJieRW1 no R.,\o A. -I'lrlIIepoaoB H K5° -Mesoaon IIOKa3WDI(, 

'ITO IIpB nepexo,Ite 01' Cp- H CC-K CTa-B3aBMO.IteitCTBlUIM H86Jm,ltaeTCH 
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~ 1,4 1 ·· .·. 
e r 
V . . t·---1,0 ---------♦r-··:,-·-: 

0,6 

Pac. 4. OTHomeime cpe,ltHHX MHOll8CTD8HHOC
Teft OTPmtaTeJILHYX ImOHOB WlR 
co6Hm c /\. -nmepomu.m K 
cpe.ttl{eih.a.1o~ecTB8HHOCTH Ir -
MesoHoB .ItJIJl Bcex ce~ 
(MHoroHYR,7Icimna:, neaTpam,BRX) 
B3aHMO.lt8ICT'BBI B SaBBCHMOCTH 
OT aTOMHoro Beca MH11IeHH AT. 

CYTlleCTBeHHoe CMSll"ie1me cneKTpa sa c~eT BTOpirqH!,IX nponeccoB (nepepac
ceHBWme A·• peaiunm•fft/-AK), 'itoTopue np~OMT,: B tmCTHOCTK, K 
BCHMM8TpJm B yrJIOBHX })8CTipe,Tl8JI8HHJDC :(cM. IJHC. 5) H. 6HCTPOTHWC pacnpe,1te
JI8HRIIX A -rznepoHoB zs · BSaHM6,1teftcTBd. c; A~T. TaK, npH BSaHMO.itelcT
B:im JI8I'IOIX R,Ilep'·(c;O) C TSllt8Jll:lMH ( p£; Ta. ) Ha6Jll).1t8JICJI 3H81Jl!TeJll>H!:lit 
mra Hasa,n :siyrJioBUX pacnpe,1teJieHHJ1X. Ilpz llSaHMo.1teftcTmm H,t(ep c Ap~ AT, 
KaK II oD,ItaJioci,, ClucTpoTH!le pacnpe.zteJieHllJI A ( ·,<; )-~cnm op;as8JIHcL 
CHMM8TPH'lllHMH :oTHOCHT8Jll,HO Yp/2 ( Y P .:. . 6HCTpoTa H,t(pa-CHapH,t(a). 

.. ~ ' 
a, 
~ 
0 
LJ 

~ 
z 
u 

~ = 

PHc. 5. Pacnpe,1teJie1001·no cos -0 ~,V 
0 

/\ -rmiepoHoB z Ks -MesoHOB 
B Cp-, CC-, CC(MH)~ z CTa
B38.J[MC>,It8ftcTmua:. 

AHaJms SitcnepHMeHTaJil,HIDC pacnpe
,IteJieHd · no P .L noRasaJI~ ~o ,1toJIJ1 A -

" rHnepoHOB, BHXO,ItR!llW( sa KHH8MaTJllleC-

KYD rpammy /'IN'-BSaHMO,l!;elcTBHI B 
neHTpaJI!,HHX coy,napelmJIX:Jl.ltep, OOJll,llle • 
(pzc. 6) ~ ~eM B Heynpyna:.:.JtoJIJI • A -

. rmiepoHOB,:.y ltOTOpwc. P1.>.I raB/c' 

. COCT~, (I 5+-I 5')% B <Ht'Li : -· H 
t - t ,-, . " . 

~QG ns· ens· O.G :. (9!2)%'BO.BCe~·1.4.eHiJl8.lll>~.:(CC,/ 00
, .• 

cose;... · •, .. OPb) BSanfO.Jtelc~; .ltO~ ;/\ ,.;..nme-
.. ; ·.:- . ' '• ' _poHOB .. ,c . fa> o:~ I'aB/c (npz Pp = ' 

4,2 I'sB/c Ha HYKJIO~)cocTaBHJia '(3,9;t_I,I)% .. B Heynpyrzx cc.:·. (7,4.±2,3)% 
B MHOroHYKJIOBHl:lX (MH). CC-BS~,JtelcTBHJIX. I, • , ' 

•';] 

6 

tiil 
'• 

l 

\J 
t,'.~ 

2 

·~ z 
~ 

~1 
~ 
~ .,.-.. 

~ 
~ 

Ap•A'l'~/\+X 

... "P· l{eLL 

0;4 1,2 

P.1.(r3B/c) 

Pac. 6. Pacnpe.1teJieHltli i:Io nonepe'IJHOMY 
mmyJI1,cy A --rnnepoHoB·B aeynpy
'riDc He.Li - H B neHTpM&HHX (CC, 
C,/e, 0/v'e)-, (CCu,CU)-, (C,P6, 
OPb )-BSaHMo,neAcTBKSDC. CTpemta 

· • H nymtTHpHaJI JIHJOOl o603Ha'laDT 
RHHeMam~ecJtYD rpaH:Hey ·Iv/,/, .,.. 

B3aHMO,ll8ftCTBIDI ,ItJISl peamnm 
fv/'I- PIAK, 

· SKCnepHMeHTaJI1,Hlle pacnpe,1teJieHHJ1 /I -
0 . 

H K5 -~cnm JtJlll Heynpyru.Cp-, CC-, CTa-
.· H .ItJIJl CC (MH)-B31mMo.1teftcTBHI cpa~ci, 

; , c pacti:eTar.m no RacKa,ItHoA M0.1teJIH (.I{KM) 5/. 
KacKa,ItHaJI MO,lt8JII:, Y',11;0BJI8TBOPllT8JII:,HO OIIHCH
Ba8T RHHeMBTJl:llecRHe pacnpe,1teJieHHJ1 A .-rz-

. . ... ,• 0 . . .'. 
nepoHOB,a JtJlll Ks -M830HOB MOZHO rOB0-

20 PHTl, TOJil,RO O p;aqecTB8HHOM corJiaCHl/1 axe-
' . nepoeHTa C MO,lteJil,ll. Ha PHC. 7 Il0Ka3aHO 

cpe,nHee sHa~eime nonepe'IJHoro J!MllYJI1,Ca .ItJIJl 
pasHHX. 'nap CTaJIRHBaDltll[XCJI si,llep~ 8KCR8pl!M8HT H pacqeT no RaCKa,ItHOA 
Mo,neJIH (cp-:·; ••• ~ CTa-BSmo,1teAcTBHA)~' lm,nHo, ~To cpe,ltHee aHaqeHHe 
IIOIIepe11Horo·mmy.m,ca A -I'llnepOHOB pacTeT npz nepeXO.Jt8 OT H8ynpyrHX 
Cp-, He Li-, CC- x neHTpaJil,Hllllf (CC, Clve , :OiVe )-BSanio.1telcTBJlRM. 

A,•A.,-A•x 

j 
Pac. 7. Cpe.1tHHe aHaqeJlHJI nonepe~-

6,. flKM' 

+ 
.. , a.■,o,e :tltC'I t Horo mmyJI1,ca .ItJIJl pasma: 

~ 1 4.% +.f nap CTaJIRHBaDltll[XCJI Jl,l!;ep, s 8.4 ~ 
" axcnel)HMeHT (o , ■ , 0 , • ) n 
a' 

pac'leT no .I{KM ( A , Y ) B aa-..,, .,, 
BHCHMOCTH OT aTOMHoro Beca 

0 J, '{l · cJ: J.1~AT H,t(pa MHlll8HH AT. c, ... cu ,; .,, 

IIoMpzS8.Ul!JI /\ -rznepoHOB onpe.JteJIJIJI8cL JtJlll Heynpyrmc He Li - H 

neHTpaJI!,Hlil (CC, ••• ~OPt)-BSaHMO~elcTBHI H oKaSaJiaCb He OTJIHlmlllllelcJI 
OT HyM B npe,l!;eJiaX OIIIH60K •. 

B rurroft rJiaBe paccMOTpeHH 3aBHCHMOCTJl<H8KOTO!)WC IQIH0,M8TH'l8CIOOC 
xapaKTepHCTmt J\-~rmiepoHOB OT CTeneHH neHTpaJil,HOCTH CTOJIKHOB8HHJI 
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JUtep. IlpR 3TOM CTenem. ueHTpaJU,HOCTH ouemmaJiaCI, no napaMeTpy <-a) 
- cpe.n;HeMY 'llICJiy npoBsrumo.neffCTBOBaBIIIRX npoTOHOB smpa-cnap.ima H smpa
MmIIeHH. Heynpyrne CC- Bsrumo.nettcTBIDI 6wm pas.neJieH!:l Ha 4 rpymm, )t1lSI 

KOTOp!lX 3Ha'leHruI <.G.) BOSpaCTaJOT OT ~ 2, 7 .no /v I0,4. Kalt mw'io Ha 

PHC. 8. pacnpe.neJieHRJI no C O 5 ,e.; ,I/ )t1lSI IIROHOB B nE)HTpaJll,Hl:lX JUtPO
.R.lt8PH!:lX B3aliMO,lleilcTBWDC HMeDT TaKOttllte :xapaKTep, RaK H pacnpe.neJieHruI 
B N N- 11. 1-1 e. Li -BSW'IMO.lleiicTmm:x, B To llP8Mlt RaK yrJioBoe pacnpe.neJiems:e 
A -rnnepoHoB B neHTpaJII,HWC (CC, Cfo/e , Otle )-maHMo.1telcTBH.llX oxaaa
Jioc1, HSoTpollHID,f, B OTJIH"llle OT pacnpe.neJieHRJI .Jt1IJ1 pp- H Jh Li -BsaHMo
.nelcTBB:lt. HsoTpOIIHHM B npe.neJiaX -onm601t 0Ka3aJIOCI, H pacnpe.neJieHHe ,\ -

-J 0, 

3 
i ,, 
Io. 

n- I\ 
;-~~~~-----i--·-.-· 

-u• -o~ 0,2 o.• -Op -0,2 0) o.• 
cos8!" 

PHc. 
..,, 

a. Pacnpe,IteJieHHa no cosSNJv Ir-Meso
HOB HA -l'lmepoaoB, pOJQJ;emmx B 
HyKJIOH-HyKJiciHHWC, B .Beynpyncc 
Heli- H B neHTpaJII,Hl:lX ApAT-

• B3aHMO,llelcTBHRX. 

jl-

rnnepOHOB no C O 5 ff NA/ B 'ieTB8PTO:lt HSH60Jiee 
nE)HTpaJII,HOI rpynne CC-B3aHMO,llelcTBHi. 

Ha !)HC. 9 noxaarum SHa'ieHJIIR 
<P.L}/< P.1.>1-1tLi ll 38BllCIDIIOC'l'H OT<_{l). IlpH 
3TOM Ht Li. -COY.JlapeHHJI SI,Itep MOJIHO pacCMaT
PHBaTI, ruiit CYMM:f WAI -BsaHMO,ttelcTBd yc
pe.n;Hemn,re no sap.w H qiepwr-m.myJII,cy HYK

JIOHOB. BH.n;Ho, 'ITO OTHOmems:e <P1>/<H.>Htl.i He 3aBHCHT OT tJJ..) ,Jt1IJI 

Ir-M830HOB, 8 ,Jt1IJI j\ -l'ilIIepoHOB pacTeT C Yl38JJll'll8HH8M <G.) • 

i i 1,6 

I\\• 
~ 
V 1t 

' ~\O 

V 0,: I 

0,6 

Oft 

n-

t 
+ t ♦ ;, 

1 • 6 I 10 12 
(0) 

I\ 

/ 
2 4 6 8 W tt 

(0) 

PHc.9. OTHome1me cpe,ItJDDC saa11elid nonepe11Horo m.myJII,ca ( PJ.) B .ll8HHHX 
ApA-r- JI B Heli -:BSaD10,1telcTmmx B SaBKClllMOCTll OT sHa11emm < 0.); 

AJn /lwr. A "o6IAHHe" Ir-M8SOH!:l (•), Ir-Me30Hli C 11 /1 "(Y) lI.. "(A); -
l'J!II8p0Hll B Cp H cc (•)-H B (CC, CNe., Otlt){•)-B38HMO,ttelcTmISDC. 

8 

AHaJms Kml8Ma'l'H'l8CKRX xapaKTepHCTKK Ir-M830HOB, pOJ!r,1t8HHWC COB-
~ . m . • ·• .· .. 

M8CTHO C ., /I n (" (\ ")·, T.e. /\ -l'lfilepoHaMH C KHHeMSTH'IeCKHMH xa-
paitTe!)HCTmw.MH, BWCO,nsmtmm (He BWCO,ltlIIltlOO!) 88 npe,iieJlH iani°eMaTmGI /{// _ 
BSaHMO,lle:ltcTBIDI (peaxuim/i/N -f/Jo.K,. CM~ p:ac. '2) llORaSaJI,' irro y mIOHOB 
B co6HTHJJX H AOU'f' II SH8'l8HHe<P.1.) 6dm;me, lleM y "o0liqJ{HX11 llKOHoB; a RX 
pacnpe.zteJieHHe no co.s it".;,,,v 0KasaJioc1, B npe.zteJiaX onm601t m:soTpommM. · 

• .. ,· ·•., .·• .. . . . . ·/I . . •.... 

. Pacnpe.neJieHWI ·no romeTH1Iecitol aHepnm T,v,v CB c:n.M. NA!) /\ - · 
rznepoHOB B neH'l'paJII,Hl:lX CC- H (cc; Clv'i, OJVe. )'...BaruwciiettcTBWDC 'R rr.:.. 
M880HOB . C . " . /\ OU~ " KMem 6oJII,IJ,MaHOBCKKI xapaKTep. R OIIHC!lBalOTCII saBK-
CHMOCTI,I> nma · 

3 
• · . · · · · '' ·· ·-.· · 

. d 3 v/dP,.., e.xio(-T~.v/ro) 
c 3\fxliefflBH~it Te~pam~I To ( A) ~ I50 '.MaB H To (Ir) ~ 'u4 MaB. Te.t.f
nepaTypa KCTO'IHHKS MOZeT 6HTI, llOJIY'l8H8 K HS 3HaqeHHJI < Pi> /IG,I?t. 
IloCJie.ztmdt cnoco6 nosBoJUtei' ouem.1T1> cpe.n;HllJ) TeMIIepaTypy Ta.De B MY:.. 
'llae, KOr.na He·npoHCXO,llRTi06pa30BaHHII'O.n;HOI'O TepMSJIRSOBaHHOI'O.HCTO'IHH
Ka. 'Ha sHaqeHHtt <P.1.> )t1lSI A .:;rnnepoHoB B neHTpaJII,HWC (CC, CtVe; 0/lle.)
BSaHMO.lleilcTBiflX llOJIY1IK)IaCl, TeMIIepaTypa· 'To = (I5G.!:_I2) MaB, a ,J1,1Ii1 .Ir
Me30HOB, po.ir,nemwx. COBM8CTHO c " A ov.,r ". - ·T0 = (II4±,9) MsB., IlpHBe,IteH.;. 
Hlie 3H8'l8HHJ! T0 C0Bna.ttal)Tl3 npe.zteJiaX Oll!R6oK C pes~rT8TaMR pac'l:eTOB, 
C,IteJISHHWC l3 paMitaX TepMO,ItHHaMH1I8CKOro OIIHCSHWt /I , ,D npe,ItIIOJIOZ~HHK, 
'ITO .R.lt8PHOe B811l8CTllO, y-qacTDYDJtee BO B38HMO,ItettcTmnt, TOpM03HTCII.K 
T8PM8Jlll8Y8TCJI. 

' 
OcHOBHl:le pesyJII,T8Tli K BliBOJlll .IQICCepTSUlm: 

Ifa OCHOBaHHH.06pa60TKH SKCnepKMeHTaJil,HOrO M8T8PHaJia.llO 06paso:ea
mm I\ -:rnnepoHOB l! Ks _:M830HOB B Heynpyrnx Cp, CC-, CTa- H CC(r.m)
B38HMO,ItelcTBH.flX TIPH 4;2 ToB/c HS BYKJIOH, n Heynpyrnx .Ht Li- H B' 
neHTPaJil>~ cc, ••. , 0 Pb -BsaHMo.i:telcTmmx npx 4, 5 rsB/ c HS HYMOH, 
61l.im , llO.ny'leH!l CJl8,JzyllltH8 OCHOBHl:le pesyJil>TaTli: ... 

, l • , Hs11epeH!:l 'BWCO.Itli /\ ,;;; H K°-tmcTBn: , 
<n" > Xri-) = cr,s.to,2> .ro-2 

11 <n1<" > I < n.-> ·= CI;5;!;,0,3) •Io~2, 
KOTopse 0Kas8JIHc1>coB~ B i:Ipe.IteJiax·onm6oK ,l1,1Iil Bcex HCCJie.ztoBaH-
Hl:lX ApAT-BSaHMO~eicTBHI. : . 

' '!: ~ '>) .. ~.· ·. ,, , ' ! . - . ·!·. ., .: -: ,, 
2 •. Y CTallOBJieHO, 'ITO_ .R.ltP0-;-H.It8PHll8 BBaHMci:itelcTBIDI c o6pasoBaHHeM 

A _. K. Ks0 -1I8Crim. :xapa~TeplU!yMCII 6orimel ( ;,,:,I,3' ~s'a))mose~TB8HHOC
T!,ll BTOpl!['llllb!X sapsmeHHWC 11acnm H 60JII,meil MHOXeCTBeHHOCTl>D 'IHCJia npo
BSaKMO,ItelcTBymtl!X HYKJIOHOB 'no cpamiemm ··co· :aceMK· iieynpyrm,m ApAT
CTOJIKHOBeHWIMH, 'ITO yRaairaaeT Ha npemaytl{eCTDeHHoe po.ir,neHHe /\ "7 H 
K5°--"W.CTB:11. B MHoroHyKJiommx cToJII<HoBeHRJDC H,J:tep. , , " • 

3. He 6HJio o6HapyzeHo·mt o.n;Horo·o.n;HosilatIHo'K.IteHTH@mlilpoi3amloro 
X -rnn~poHa, 11.a oCHo:eamm 11ero c,IteJI8H8 oneHKa: < n:; > I < n" > < I% 

C ,llOCTOB8pHOC'l'bD 9()%. 
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4. HcCJie,JtOBaH):l pacnpe,JteJiemur no CO 5 e/lN A -r.imepoHOB H BI:l.lIB-

Jiellll CJieJtYl)lllHe oco6eHHocTH: ~-
- B Heynpyrmc Ap-AT-B3allMO,JteiicTBRRX 6Jm3IGDC no Macce SI,l{ep (Ap~ AT) 

yrJioBHe pacnpe,1teJieID111 HMeDT TaKOii xe .xapaKTep, Katt H B f,//V'- B3aH
Mo,1teiicTmrmc; 

- B Heynpyrmc H neHTP8JII,HIIX ApAT-B3aHMO,JteiicTBRRX SI,l{ep C Ap ~ AT yrJio
Blle pacnpe,1teJieHHJ1 acHMMeTpli'lllll 3a c'!eT BTOPH'D{WC nponeccoB B 60Jiee 
T.IDlteJIOM SI,l{pe; 

- B nem•pa.m,HHX B3amao.1teiicTmmx smep . c Ap...,, AT yrJioBHe pacnpe,1teJie:mm 
(B npe,JteJiaX Oll!R60K) H30TpOilllll. 

5. 06HapyxeHo, 'ITO cpe,JtHee 3Ha'lemre nonepe~oro HMIIyJII,ca It -
nmepoHOB pacTeT C YJ3eJIRt{eJmeM CTeneHR neHTPaJll,HOC'l'R CTOJIKHOBemur 
SI,I(ep (Ap ~AT) • 

6. IlOR83SHO, 'ITO pacnpe,JteJiemm IIO KHHeTRtieCKO:R aHepnm T:":., .It,lIJI 
OUT · ~,. 

A -r.imeponoB H If" -Me30HOB - c " ,\ " B neHTpa.m,HHX ApAT-B3ruwo.ztelcT-
mrmc (Ap ~AT) HMeIOT 6oJII,nMaHOBCKH:ll .xapaKTep co 3Wl'lemnn.m aqx!JeKTRBHIIX 
Ter.mepaTyp To ( A } = (I50;t,I2} MaB H To (If") = (II4±9) MaB. 

?. Ha OCHOBalllm npoBe,JteHHIIX R3Mepemtlt 6WIO YCTaHOBJieHo, tJTO no
JIRpH3artWI A -rrmepoHoB B npe.zteJiax Oll!R6oK (0~2 + 0,4) He oTJIR'laeTCJI 
OT HYJIJt, 

8. B pe3yJII,TSTe aHaJIRsa noJIYtieHHWC 8KCIIe~eHTSJII,mot .It~ R 

CpaBHeHKII HX C npeJtCKa3aHWIMH MO,JteJieii CJteJiaHH CJieJtYl)lllHe BWlO,ltii: . 
- SHa'leHRJt MHoxecTBeHHOCTel /\ - H Kt -'ISCTRU, pol!!,IteHHHX B- Heynpy

rmc ApAT-B3aHMOJtelcTBlUIX B me ImHeMaTlt'lecxme xapaKTepRcnnm omcu
BaJJ~CH/:ocTaTo~o xopomo ,Jty6HeHcxo:R MOJteJII,m BJIYTprumepHoro xacKa-
na /!5 • . - . ~ . 

- pacnpeiteJieHRJt ito c Os ff NN H T ;;« .ItJIJI /I -'lacnm, poz,iiemmx B 
neHTpa.m,HllX CTOJIKHOBelDJSDC peJif!THmrCTCKl!X SI,l{ep,yitaSllBaDT Wl 06pa30-
BaHRe TepMaJIH30BaHHoro ropJI'lero HCTO'llmRB. H Ha cnpaBe.lt}IHBOCTL Tep
MO,IOmaMH'qecKoro no.nxo.1ta .ItJIJI oIIRcaHRJt nono6HIIX nponeccoB; 

- IIOJIYtI8HHUe 3WltJ8HRJt napaMeTpoB aqx!JeitTHBHOil TeMIIepaTYJ)ll .It,lIJI /\ -nme
POHOB, a TalOlte If" -Me30HOB bra B3aBMO.itelcTBHI c " A our") corJiacy
DTCJt C ~3yn,TaTwm pac'!eTOB, c,neJiaHHHX B paMRaX Tel)MO,JtHHalm1IecKOl:t 
MO,JteJIR r I6,I? • · 

OcnoBHUe peayJILTara ,JtHccePTanim ony6JIRKOBaHH B pa6oTax: 

l. AmnGIHa M.X., ••• , Bon'!eB K.R. H np. 06pasoBaHHe A- H K°-'lacnm 
npH B3aHMo.1telcTmm JJ.D;ep 4He c SI,l{paMH 

6 Li npB mmynce 4,5 raB/c 
Ha HYKJIOH, OHHH, PI-82-333, ,Ily6Ha, 1982. 
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2. kikiha M., .••• , Iovchev. K~ et ai •. A IJypero~. Produced 1n 
ckntral Niicl~~~ Inter~ctio~ at a momentum -~f 4,5 G~V/c p~r 
Incident Nticl~on •. Phys. R~v. L~tt.; 19ej~ so, p: J971-1974~ 

3: Ariikina j,L ~ •• :·, Iovch~v K. Arialysi; of /\ e.nd Asso;irit:i;t Pion 
hoductiOn iri R~i~tivi~ti~ II~cl~tis.:.N~c:l;~. C~lli~i~~·. JINR~ 
E-i-a4:::3t6, ~bria~ .1sa4.. . . . .. ·•·· ... ·.·. .. . . ; . 

4~ G~zdzicki Li~, I~v~h~; K~, Okoi'.i~; E:~ Tymi~Irl.~ck; rt ~iysis of 
0 ··-~'··-_,---·: ·- 1. 1.·-~-.~-:.-··'~}': ·:~- .t'.'.,~ .... ·:,",-;_·\.-..... »· -·;·•'.-;..· -~,- _--'.-,;-.";·, ... • .. 

.\/ -:-Events. Registered iii. the Streamer Spectrometer SKM-200. 

s, ~~~~~~~.~,~~~~~~:~x ~~iF 
i.,k'1.:.MeJoioiiiI 1~2Ta13/c ilii;;JIYMOH: OIDJH, Pi-84:.279, )Jy6mi, 

. 1984! .kzt: ifjifuima; .f.i12; mnLi <?);. fass~. .· . · ..... ·. .. . · ; .. , 
s. Anlf~ Li:; ~::; ±~vche{ i: ~ ~t. ~i: ci~racte;istic~ of ;\ aaci 0 -~-:.,J•f·:,,.;•,'~,;.-.;:~ f!~,1.··_•{ ,)',- •t.·i·l ./[:·,,;,' 0.:•·;~1-:·· .'Y\~_,,_.;::_:,-,~:·.'."~ ,•;•.~ .. -, \-',,-,_,_., .. __ . /.;· ;_~,l. ;,_, 

K .Particles P.roduced in Central..llucl.eus-Nticleus Collision.at a 
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