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BBE.llEHI1E 

HaCTORmaH paCOTa np~~CTaB~eT c060n npo~o~eHHe pa60T no Hcc~e
~OBaHHID BaaKMO~e~CTBn~ npOTOHOB c ~paMH yr~epo~a H TaHTa~a B EHTep
Ba~e HMllYnDCOB rranaromero npoToHa (2+10) faB/c .B HHKnID3HBHOM rro~o~e) 

B YC~OBRHX 4ll - reOMeTpEH 11+6 I. OHa nOCERmeHa- H3yqeHEID MHO~eCTBeH
HOCTH, HMllYnDCHHX E yr~OBHX pacnpe~e~eHHH BTOpH~HX OTpHuaTenDHUX 
rrnOHOB, 06pa30BaHHUX B pC - :rI pTa- B3aRMo~e~CTBHffX rrpE RMllYnDce Ha
~eTaID~ero npOTOHa 10 f3B/c.npoBo~TcH aHanE3 aaBHCHMOCTH aTKX pac
npe~e~eHHta: OT MaCCH Mpa-MHllIeIm, a TaKJKe cpaanenae RX c aHa~OI'H~bIMZ 

.~ 
pacrrpe~e~eHRffMH n~E 4,2 faB/c H c npe~cKaaaHRHMH ~y6HeHcKoro' BapEaHl Ta KaC~ott Mo~eJm OU<M) 17,81. • 

3KCIIEPmw1EHTAJIbHWt MATEPl1AJI 

Pa60Ta BHllo~eHa Ha OCHOBe CTepeo~Torpa~ta:, no~eHHHX rrpE 06
~eHRR ~ByxMeTpOBOH rrporraHoBo~ rrYSHpbKoBOH KaMepH npOTOHaMH c HM
nYnDcaMH 10 faB/c Ha cEHXpo~aoTpoHe ~ OWffM.B pa60~eM o~eMe Ka

Me~H CUXH pa3MemeHH ~Be TaHTa~OBHe n~aCTHHKH TO~HOH I MM.KaMepa 
aaxonanacs B Ma;r'lillTHOM noze 1,5 TJI. 

B3aRMo~eHcTBHH nepBH~ux npoToHoB c ~aMH yr~epo~a B~e~Cb 

Ea Bcex BaaEMo~eMcTBHta: B rrporraHe (C~8) c rroMo~ro c~e~yromHX KpHTepHeB 
oT60pa: 

1. n f- - t'(t - >2, ; 

2. n~ > 1 j 
p r

3. 1'1. e, »O; 
4. n_> 2., [cr pp (n ~ >2.)~ 0,8 ~ O"'i':}; 
5'.n.!=2K.+1 (k:::O,1,2, ... ); 
6. mt~+:'(E1.  1'111» 1,1'Yr1 p. 

3~eCb '11.+(n_) - trnCJIO nOJIOJWTenDHIDC (OTplfUaTenDHUX) BTOpH'tJHblX 
ll8.CTHU B C06hITHH; n~ - lilICJIO npOTOHOB C Pzao ;S O,75 faBIc,; 

ng - 'llIC~O rrpOTOHOB, BWIeTaIOO!HX B samuoro rroJIYc<PePY B JIa60paTOp
Hol1 CRCTeMe KOOp.IUiHaT; '/l!, - lJliCJJO aapaxeunax tIaCTRU B COdHTHE; 

m t - alM?eKTHBHaH Macca MHIlIeHH; Ei H p";' -aaepraa H rrpo~o.J!I>HIDí 

HMIIYJIbC i - TOn ~acTHUH; m p - Macca IIpOTOHa.CYMM~IpOBaID'Ie B n.6 
~eT no BceM 3ap~eHHHM ~cTHUaM, KpOMe RcnapHTeAOHUX rrpOTOHOB c 

! 
I. 

P 6< 0,25 faB/c.lIo aTroA KpHTepIDIM BJ:UI:eJI.ffiOTCH ~ 83% OT ncex aeynpy-JIa 
\ rHX BaaRMO~eHcTBHta: rrpOTOHOB c gnpaME yrJIepo~a, KOTophIe o~aroTcH B 

COOTBeTCTBRR c Ce~eHHRMH pp- H pC - B3aRMo~eHCTBRn.He~ocTaromne 

~ 17% DC - BSaHMo.n;eHCTIDIM (aTO ozao-, .n;BYX- R ~eThlpeXJIYlIeBl:1e c061:1
TRR:) HBJI.HIDTCH B OCHOBHOM nepRwepH~eCImNlR B3aRMo.n;eticTmtIDIlI-I npOTOHOB 
c KBaaHCB06o~~ rrDOTOHaMH ~pa yr~eDo~a.OHH 6~ BJ:UI:e~eHH H3 OC

$. 
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I TaBrnHXCH C06HTlIH II ~o6a~eHH B rpynny pC-B3anMO~e~CTBR~ CTaTlICTll~ec

EM.ÔTO c~e~aHO c~e~yromRM 06pa30M.HcnO~3YH lI3BeCTH~e TonO~Orn~ecRHe 

ce~eHRH pp - B3aHMO~eHCTBlIll npH 10 ~B/c II no~araH, ~TO npllMeCb 
pC - C06HTHH cpe~H 6-~eBHX pp- B3aHMO~eMCTBlIH npeHe6pejKmMo Ma~a, 

MOERO onpe~e~Tb ~c~o pp - C06HTllH B Ra~OH Tono~orlIll.Pa3HocTlI 

( Nf'P t	 (pc)' NPP ) (N"t>+{PC) - N ) 6 6
2- - '2 li lt tt wm ~o aB

~eHH COOTBeTCTBeHHO K 2 - H 4-~eBHM pC - C06HTKffM.0603Ha~eHlIe 

(pC f OTHOCHTCH K pC - C06HTHRM, He B~e~eHHHM no KplITepllRM oT6opa 
(lf6). ~ o~o~eBHX C06HTllH BBe~eHa nonpaBRa Ha a~eKTllBHOCTb 

. npOCMOTpa.TaRHM o6paSOM, Bcero aHaRn31IpyeTcH no MHO~eCTBeH~ocTll 

1724 ,pC - C06HTRH, MS HllX 1426 B~e~eHO no KpllTepllRM (I+6).t~ pnc.1 
nOlmsaHO pacnpe~e~elme pC - BSaKMO~eHCTBllH nplI,10, faB/c no MHO

~eCTBeHHOCTlI SaDmKeHHIDC ~aCTIm ( -n1: ). B~e~eHHHe no ItpHTeplIRM 
pC - B3aHMO~eHCTBllH co~e~T ~ 95% Bcex BTOpll~ rr-- Me30HoB n3 
Heynpyrnx pC - CTo~KHoBeHHH. OHM n ncno~30B?~Cb ~AH onpe~e~eHHH 

HMllY~CHHX II yr~oBHX XapaItTepHCTlIIt rr-- Me30HOB. 
B nporraHoBoH nY3upbItOBOH I<8Mepe rr-- Me30HH Ha~e~o ~eHTn~

PYlOTCH no KpnBll3He B MarHlITHOM noze ,HatrnHaJI, c HMIly~ca ~ 70 MaBic 
~ BSallMO~eHCTBR~ B nponane n ~ 80 MaB/c - ~ B3anMO~e~CTID'l~ B 
TflHTa~e.rrpllMeCb HexmeHTn<})nUHPOBaHHbIX :MeKTpOHOB ae npeBl:lliIa'eT 5% /9/, 

a OTpMnaTe~HHX cTDaHHbIX ~CTnn - I%.Pacnpe~~~eHMe rr~e30HoB 

as pC - B3aHMO~eHCTBHn no a3llMYTa~HoMY yrJrY (Cf ) nORB.3RBaeT, ~TO 

HeT rrOTepb ~CTKU B HarrpaB~eHHH ItO ~y KaMeDll. nnrr DTa-B3aHMO~eficT
~ BBo~~aCb nOnpaBKa Ha nor~OmeHHe B TaHTa~oBo~ ~aCTnHKe rr-- Me30
HOB, BRlleTaromKX no~ yr~OM OKO~O 900 K HanDaB~eHHID n~ /lO/,KOTO
paH COCTaBn~a ~ 4%.Cpe~HHH OTHOClITe~HaH omn6Ka B onDe~e~eHnn HMnY~

COB OTpnnaTe~HIDC nnOHOB -(llP/p > =11%, a cpe,1UiIDI a6COJIlOTUaH onao
It8 B onpeneaeaaa yr~OB B~eTa - <ó.e;> ~ ,80• 

B Ta6mme I npl1Be,neHo 'til'lC~O pC - n pTa-B3aRMo,ne:ncTBn:tt,ncno~so
BaHHHX npl1 aaa~3e xapaKTepnCTnK rr-- Me30HoB.TaM ~e npnBe~eHo qnC~O 

pC - B3aHMO~e:ttcTBHH, reHepnpOBaHHHX no ~y6HeHcKOMy BapnaHTY RaC~
HO~ Mo~e~ (nEM) /7,8/' c KHHeTn~ecKo:tt aHeprne:tt Ha~eTaIDmerO npOTOHa 
T ::: 10 faB, ~TO cooraercrayer m.my~cy fi> :::;10,9 faB/c •.ILwI 60~o	 .
illRHCTBa ncc~e~yeMHX xapaKTepnCTRK rr--MesoHoB TaKaH pas~a HMllY~

COB n~mrn~ rrpOTOHOB B aKCnepHMeHTa~HHX n Mo~efHpOBaHHHX pC-CTO~

Hon8HBHX HecymecTBeHHa.rrplI aHa~se MHOZeCTBeHHOCTn rr-- MeSOHOB aTa 
pa8HHUa yqHTHBa~Cb.~ CpaBHeRRa c aKCnepHMeHTa~HUMH ,naHHHMH Ha 
Mo,neJIlIpOBaHHlle B3al!MO~e:ttCTID'lJI HaKJI.a,IJ;1lBB.~Cb Te ze orpaazxeaaa II yc

) 
~OBZK oT60pa, ~TO n Ha aKCrreDKMffHTa~HHe. 
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Ta6~IJ;a 

Cpe~e MHO*eCTBeHHOCTlI H AHCnepClIH pacnpe~e~eHlIH rr=Me30HOB 
B Heynpyrnx npOTOH-~epnHX B3aHMO,neHCTBHRX 

rrirr B3aHMO
~eHCTBM 

po,r:;)Bíc 

N CDa 

<'l'1._;> 

'D
<TI.>/D: 

pTa pC pC pC (,llKM) 

10 10 4,2 10,9 

1518 

1,53.±0,OS 
1,I3±.0,02 
1,20±0,05 

1724 

I,00.±0,07 
0,89±0,02 
I,28±0,08 

3856 28805 

°33+0 02xr I 58+0 OlXX), -' ) , -' 
0,54+0,OZX 1,34+0,01 
I;14!0,08~) 0,88~0,OI 

~) ~HHHe MS pa60TH /51 

**) B nepesozte na Po =10 faB/c <"rL> = I, 42.±0, OI 
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Pnc.1.	 Pacnpe~e~eHne pC - c06UTnM no ~llio~eCTBeHHOCTH BTOpH~HX 
sapIDKeHHUX 'tIaCTllU ( T1..:t. i, B n.± ne BXO,UJIT Me,I(JIeHRUe 
<ppaI'MeHTbt 5J,I(pa-MHlIIeH1l c p ~ 150 MaBI c (c n])06eraM MeHbme 2 MM). 
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MHOJKECTBEHHOCTb OTPill..tATEJIbllilX 
ill10HOB 

PacnDe~e~eHliH pC - li pTa - Bsa~o~e~cTBHtt no MHOZeCTBeHHOCTR 
rr~e30HOB nOKaSaHH H~ pnc.2, a EX cpe~Re SHa~eHRH li ~cnepcnn 

npe~cTa~eHH B Tao~.I.TaM xe npnBe~eHH ~aHHHe AHR MO~eXHpOBaHHHX 

no nEM pC - CTO~KHoBeHn~. 

B paooTe 1111 OHRM npnBe~eHH npe~BapnTe~HHe ~aHHHe no MHOXeCT
BeHHOCTR rr-- MeSOHOB B pC - H pTa-BSaHMO~e~CTBnRX npn 10 I$B/c,no
~eHHHe no pesY~hTaTaM npOCMOTpa cTepeOCHRMKOB.~ pC-BSaRMO~e~CT

BR~ OHn COr~aCYIDTCfl B npe~e~ax omHOOR c no~yqeHHHMH B ~aHHO~ paOOTe, 
a ~~ pTa -BSaHMO~e~CTBHtt cpe~Rfl MHOZeCTBeHHOCTh rr~MeSOHOB o~a 

MeHhllie npno~snTe~HO Ha 20%. aTO OO$flCHfleTCfl TeM, ~TO He OUHX yq
TeHH norepa rr-= MeSOHOB na nororoaeaae B TaHTaJIOBHX IIJIaCTHHKaX, B TO 
BpeMH RaR nOTepM 3TH 6RXH OO~llie, ~eM B aTO~ pa60Te,TaR RaR n~CTRH
KH OunM pacno~o~eHU no~ yr~OM ~600 R HanpaBneHHID nePBR~orJ ,~ 
(B ~aHHO~ paOOTe OHM pacno~oxeHH no~ yr~OM ~900). B pa60Te 2 3TH 
nOTepn 6anH ~TeHH. 

KaR B~HO HS Tao~.I, BSanMO~eHCTBKff npOTOHOB c THXe~OH MHmeHhID 
(Ta) npMBO,wiT R OO~llieH (~I,5 paaa) cpe.nneH MHOJiteCTBeHHOCTM 
rr-- MeSOHOB li 60~meH ~cnepCRn pacnpe~e~eHMfl, ~eM pC-CTOnRHOB8HHff. 
CRa3HBa8TCR OO~lliee BrrRHHMe, BTopn~HX npoueCCOB B TflXe~OM gupe lia 
BHXO~ rr-- MeaoHOB.rrpe~CTa~eHMe o po~ BTopn~HX npoueCCOB B oopa
SOBaHHM rr~MesoHoB Ha ~pe yr~epo~a rrpn 10 rBB/c MOZHO nO~Th MS 
cpaBHeHIDI <IYL_> ~Jm l N -(npOTOH-H1{RJIOHHHX) li pC BSanMO~eHCT
.IDIH.B HOpMHpOBRe na 0-;~ - </h._~1I=0, 60 1111 •TaKnM 06pasoM,OItO
~o 40% rr-- MeSOHOB 06pa3YIDTCfl BO BTopn~HX B3aRMo~eHcTBRHX B RApa 
yr~epo~a.rrpH 4,2 faB/c ara ~O~ COCTa:BJmeT ..f 10% 15,121 .AHa~OI'H~
aoe cpasaeaae ~~ pTa - coy;n;apeHntt (" n.._ >~~=o, 63/ Il/) n03BOJlReT 
c~e~aTh BHBO~ o TOM,qTO BKHa~ BTOpRqHHX npoueccoB B 06pasoBaHZe 
rr-- MeSOHOB B ~pe raaraza COCTaBJIJIeT 60%,T.e. IIJ)eBHlIIaeT nozno 
rr-- MeSOHOB or nepBR~hIX pN - ;BsaEMo~eitcTlmH. 

rrO~eHHHe pacnpe~e~eHHH C06HTHH no MHo~eCTBeHHOCTn rr~esoHoB 

(pnc.2) OT~lffilOTCR OT rryaccoHoBCKHX «'n-) ::f..D: )*). C yBe~
~eHHeM MaccH H,IJ;pa-MffiIIeIm: ( Ai:; ) paCTYT <n_> V'\ n: , 
a OTHOlIleHne <'11_>/D~ ne aaaacar OT At (cM.T~6~.I).TaKarr" ze 
ocooeHHocTh OTMeqa~aCh paHee ~ pC - n pTa - B3aHMO~eitcTBnn nJ)n 
4,2 raB/c (3,5,I2/.0THomeHMe <n_)/ D~,Il)I.ff pc- n pTa-BSéillMO~eitcTBnit 

\1 

.,. 

x) D'2.;:.. <. n 2 ) -.( 1'1>'). 
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1 

Ta6~ua 2 

3Ha~e}um napaMeTpOB, no~eHHlle npH armpoKcRMauRM 
HMTIy~CHHX pacnp~e~eHRH rr=MesoHoB WYHKUneH (I) 

frmI BSaRMo
~e CTmiR pTa pC pC pC tUKM) 

PaJfaB/c 10 10 4,2 10,9 

fuITepBa~ 
aIIllPoRC~
:o;nn,faB c 

Ct., , 
raB/c)-I 

0,1 + 6,0 

2,5I±0,I7 

0,1+6,0 

I,09±O,25 

0,1+2,6 

2, 93;tO, 13 

0,1+6,0 

I,2I±0,03 

Q,-t , 
faB/c 0,3B±0,04 0,42±0,I5 0, 43;tO,OI O,40±0,02 

a2 , 
I\raB/c)-I 0,33;tO,I9 0,7I±0,32 - 0, 64±O,04 

:fi2.'
faB/c I,OO±0,I7 I,00±O,I4 - I,II±0,02 

X~ 1,39 0,78 1,31 1,65 

~ 
:-. 

2 
a. 

+40 f

<} 

~( . P. 
li 

-<r. , 
20 

o-pTa 
e-pC 
.-pC(,D,KM) 

Pnc.2. Pacnpe.n;eJ.IeHWI pC- li pTa
c06HTRi no MH~eCTBeHHOCTn BTO
p~ rr--MeaOHoB. 
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B npe~e~ax omMÓOK He SaBMCMT M OT HMTIynnca Ha~eTaromero npOTOHa ~ MH
TepBa~e (2+10) faB/c /5,11/. 

aKCnepllMeHTannHoe Msy~eHMe RN °- cKeH~Hra ~AH npOTOH-~epHHX 

~saMMo~ettcTBMtt B MHTepBa~e HMTIynncoB (2 + 10) faB/c /21 rrOKasa~o, 

'~TO cynecrnyer YHMBepCaJIóHaR saBMCHMOCT:b MeJ!\Il:Y:P- I1<TI-':D.=A«'Yl_>-l1). 
Onpe~e~eHMe napaMeTpoB A M dL Ha OCHOBe RMeromencR B HaCTORmee BpeMH 
YBe~~eHHon CTaTMCTMKll (OKO~O 14000 pC - MpTa-BSallMO~enCTBMH npM 
MMITynncax naaeraraaero nporoaa po =(2 + 10) faB/c) npMBOMT K c~e~yID
ll(HM SHa~eHHRM: A = 0,61 ± 0,01 H oC =-0,52±0'9~' KOTopue B npe~e-' 

zax onraõox ae OT~~IOTCR OT nO~~eHHh!X B paõore 7. 
Pacnpenenenae Mo~e~'pOBaHHh!X no ,UKM pC - BsaMMo~enCTIilln no MHO

~eCTBeHHOCTE n-- MeSOHOB (pMc.2) cymecTBeHHO OT~~aeTCR OT aKcnepM
MeHTannHoro/ M COOTBeTCTByIDli(Me eMY aaaxeaaa <n _> E J) _ SHallliTeJIó
HO npeBHlliaIOT aKcnepRMeHTaJIóHHe SHa-qeHRR (Taó~.I).Ha aKcnepEMeHTe He 
Haó~aroTcR COÓHTMR c MHO~eCTBeHHOCT:bro n-- MeSOHOB ÓOJIórne 5, a JU~ 

rrpe~CKaSHBaeT Ha EMeIOmeHcR y Hac CTaTMCTEKe 13 TaKHX COÓHTMH c MHO
JKeCTBeHHOCT:bro BllJIOT:b ~o S. C~e~yeT OTMeTMT:b, ~TO npE fo =4,2 faB/c 
pacxo~eHMe aKcnepEMeHTa c Mo~e~ro nEM ÓRnO ropas~o MeH:bme. 

PAGIIPEIJ:F.JIEHIDi rr: ME30HOB B JIAEOPATOPHO~ Cl1CTEME
 
ROOP.ID1HAT
 

l1MITYJIóCHUe cneKTpH n~ MeSOHOB ,oÓpaSOBaHHHX B pC H pTa-BSaHMO
~ettcTBRRX, nOKaSaHU Ha pMc.3.0HM orrnCHBaIOTCR aKCnOHeHUH8JIóHOH saBE
CHMOCT:bro: 11 d,n- -P/4',1 -P/g:z. 

'11- <TO'::: 0-1e +- ().2 e (I)
• 1"'"" 2 

3Ha-qemm napaaerpoa 0.1 ' B"" a2 , .g:1H X na OMY crenens CBoÓo~H,nOJIY
~eHHHe B pesYJIóTaTe annpOKcHMaqHn aKcnepEMeHT~HHX MMO~e~pOBaHHOrO 

cneKTpoB aTo~ sannCnMOCT:bro B EHTepBa~e (0,1 + 6,0) faB/c, npe~cTaB
~eHH B Taó~.2.TaM ~e npMBe~eHH napaMeTpH ~~ m.mYJIóCHOrO cneKTpa 
n~ MeSOHOB ES pC - BsanMo~eHcTIillH npE 4,2 faB/c.aToT cneKTp onnCH
Ba6TCR TOJIóROH o~o~ aKcnoHeHToH.113 Taó~.2 ~O, -qTO napaMeTpH HaK
~OHa H nepBo~,E BTOpofi aKcnOHeHTH B npe~e~ OlliEÓOK O~HaROBH ~ 

pC - H pTa - BsanMo~ettcTBnfi, OMaKO B~ BTOPOH 3KcnOHeHTH ~ 

pr a - BSaRMO~eHCTBEH MeH:bille, 'tJeM ~JIff pC - BSaHMO~e~CTBlJtt 

( (Q,2/o.1)p'l'a< (o..~/ Ct 1 JpC. I108TOMY: "6pe,mmH mvmy~c n~eSOHOB 
HS pTa - coy,napeHEH SHa-qaTeJIóHO MeH:bme, 'tJeM y rr~e30HOB ns pC-cTORR
HOBerrnH (CM. TaÓ~.3).no-~OMY,BTOPaR aKcnOHeHTaOTHOCBTCH K rr--ue
30HaM, pO~Bm~~CR B rrepBOM aRTe HyKnOH-H~OHHoro B3aHMO~ettcTBHH n 
ne ncrrHTaBllIEM. nocneztysmero nepepacceaaaa B R,IU:>e. 

KaCKa,IUlBJI MO~eJIó (,1U{M) xopomo OnnCHBaeT m.mY~CHIrlt cnexrp 
rr-- Ma30HOB ES pC- BsaHMo~eficTBKtt. 

6 ' 

TaóJJIDJ;a 3 

Cpe~e xapaKTepMCTMKR n~MesoHoB 

'fim BsaRMO
~eHCTBMR pTa pC pC pC (URM) 

po~faB/c 10 

. 0,64±0,OI 

10 

0,95±0,02 

4,2 

0,5I±0,OI 

10,9 

0,9I9±0,004<p> ,faB/c 
<Pol> ,faBI c 0,275±0,005 0, 3I2±0, 006 0, 254±0, 00,5. 0,26I±0,00I 
<p'2), (faB/c)2 0, I2.2±0 ,005 0,I4S±0,006 0, 095±O, 005 0,II6±0,00I 

..L<XI'> 0,I72±0,OO3 0,I47±0,004 0,IS0.:t0,005 0, I25±0.ÓOI 
<X F > ~0,II6±0,004 -o, 06S±0,006 -0,OSI±0,007 -0,047±0,00I 
<yif'> t-O,62,±O,02 -0,2S ±O,02 -0,29 ±0,02 -0,207±0,004 

<. cos9*> t-O,43±0,02 -0,19 ±0,02 -0,22 ±O,OI -o, 155±0,003 

•
-10- 1 

10-2 

10'3 

OpTa. 
pC 
pC('1JKM) 

o J'TD 
• pC 
- perA<H)

i-, 

~
 

s ~
 
h 

.t ~j i~ t t$ 
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Pnc.3. MMny~cHHa clleRTpH BTO PHc.4. Paqnpe,neJIeHIDi BTOpJtIllHHX 
pn"tiBliX OTp.tmB.T6Jr&BHX mIOHO:l3 rr--Me30HOB no K~aTY rrorrapa~

B JIa6. CHCTaMe AJUl pC- H pTa Hora mmynca PI AJI.SI pc- H pTa
B3WIMo,ne:t!CTmfil. B3aEMo,ne~cTBIrlt. 
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Ha pRc.4 nOKaSaH~ pacnpe~e~eHRH n-- MeSOHOB no KBa~paTY nonepe~

Horo HMTIYADca,B~o, ~TO n-- MeSOH~ MS pTa - BSaHMO~e~CTBRH HMeIDT B 
cpe~eM MeHhillMe SHa~eHHH ~paTOB nonepé~HX MMllY~COB, ~eM n~e

SOH~ MS pC - CTO~OBeHHH.Ha STO YKaS~T E SHa~eHHH cpe~HX none
pe~HX HMTIY~COB n~ MeSOHOB,npEBe~eHH~e B Taó~.S. Bce pacnpe~e~eHHR 

XODOillO annpOKCMMllpyIDTCH ~BYMH SKcnOHeHTaMR 
' '2 _'2 g

_'1_ ().,n.--rre-P.1-/~i o. ePj,./ '2
 
IfL ct p'2. - ""'1 + 2-

(2)
 
J. 

PeSYADTaTH STOM arrrrpOKCHMa~E ~ SKCnepHMeHTa~HHX R MO~e~pOBaHHHX 

COÓ~TE.tt npe~CTaBJIeH~ B Taó~.4 .,TaM 2Ke npRBe~eH~ SHa~eHIDI napaaerpon 
anrrpOKC~ ~~ pC - BSaHMO~eMCTBH npE'4,2 rsB/c.Hs Taó~.4 ~O, 

~TO c YBe~~eHReM nepBHéUIOM SHeprRR SHa~eHEe napaMeTpa'Ha~OHa nep
BO:tí SKcnOHeHTH ~1 ae MeHHeTCH, a napaaerp Ha~OHa BTOPOH SKcnOHeH
T~ B~ yBe~~BaeTcH. 3TO OTpaEaeTCH Ha pocTe cpe~ero nonepe~oro 

HMITy~ca n-- MeSOHOB c pOCTOM nepBH~OH SHeprHH (CM.Taó~.S). 

npE p'2. ~ I (rsB/c)2 KaC~8.H Mo~e~ xopono OITRCImaeT axcne
~ . 

pKMeHTaADHOe pacnpe~e~eHRe n-- MeSOHOB ES pC - BSaHMO~eMCTBHn no 

p~ (CM.p:Hc.4 E Taó~.4>., onaaxo ,npE ÓOJI1>illn nonepe-max l:IMIIYJil>cax 
aKCnepHMeHT~HHe TO~ OT~OHRIDTCH OT llpe~CKaSaHEH llKM.B oó~aCTE 

P~ >1 (raB/c)2 Haó~~aroTcH (I,8±0,S)% Bcex n:MesoHoB ES pC-BSaHMÓ
~e.ttCTB:Htt,B TO BpeMff KaK ~ llDe~CKaSImaeT TP~KO (O,8~0,04) %. 

Ha pEc.5 nOKaSaHH pacnDe~e~eHRH OTPRnaTe~HHX rrzOHOB no KyMy~
T:HBHO~ nepexeanoã -:x:)( = (E - PlI ) / -m /11 , r~e E E p" -nozaaa SHep-
I'IDI R npo.n;o~lIlrlt mvm:Y~C n-- MeSOHa, ln N - MElCca HYKJIOHa.3!tcnepIDJIeH
T~HHe paCllpe.n;e~eHKff n~ MeSOHOB,OÓpaSOBaHHHX B pC - R pTa-BsaRMb
.n;e:ttCTBRHX, COBIT~aroT ~yr c ~pyrOM B npe~e~ OillRÓOK.Pacnpe~e~eHRe 

n= MêsOHOB, reHepEpOBaHHHX no KaC~o:tt Mo~e~, COBIT~aeT c SKcnepR
MeHTaJll>HIDJI JmIlIh;n;O 'X'" X 0,4 .np:H ÓOJI:billn SHa~eHlUIX 'X K HaÓJJIl,ItaeT
CH SaMeTHoe pacxo~eHHe nKM c sKcnepRMeHToM. 

B Taón.5 npe~CTaBJIeHH SHa~eHHH napaMeTpOB arrrrpoKcHMaUHH pacnpe
,neJIeHd no X SaBHClimOCThl) nlo( 

-1 o: n.. _ e7 XJ(. / "b~ (S)- ---o..",
I'L cl x K 

KaK ~o RS Taó~, SHa~eHRH ilapaMeTpoB COBna,naDT B npe~e~ OmH
ÓOK. Paaee /IS,14/ caaa OTMe~eHa HeSaBHCHMOCTlJ napaMeTpa ~l'=- OT 
MélCCH SI,IUl8.-CHaJ)H,Il;a R H,IJ;p8.-MHIIIeIDI·,1tJIJI n.: MeSOHOB, OÓpaSOBElHHllX B 
( o., d-, C )0- R (o" cL, C) Ta - BS8.ID4o~eAcTmmx npR 4,2 raB/c aa 
HyxHOH. B .n;aHHO~ paóoTe MH HaÓ~aeM HeSaBRCRMOCTh aToro napaMeTpa 
R OT nepBR~ol 8HepI'IlIE B oozacra (4+10) I'aB/c. 
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Taómma 5 

3Ha~eHRff napaMeTpOB, no~eHHHe npR arrnpOKCRMaUHH pacnpe~e
JIellllfi rr-- xesonoB no KYMYJI.R:THBHOfi nepeMe:molt -:x:: K <lJyHKIJ;fdelt (3) 

T:m:r BSaHMO
~e:ttcTIDIH 

po,r3B/c 

lliITepBaJI
aIIIlpoKcm.m-
Irmn 

ale:: 

~Jc:. 
X2. 

1 

pTa pC pC pC (,URM) 

10 10 4,2 10,9 

0,1 + 1,3 0,1+1,1 0,1+1,3 0',1 + 0,4 

15±1 

0,1361:0,004 

1,31 

16±1

°,133±0, 004 

1,42 

15±1 

o, 136±0,005 

1,17 

16,3 ±0,6 

O,148±0, 004 

4,24 

10° 

10-1 

~~ 

10· 
l 

10-' 

~H 10"' 

~J 

::Jl ,,,,,,, 

opTO 
• pC 
- peCAK") 

0,2 0,4 0,6 0,8 1,0 1,2 1,' 

x. 

PRc.5. PaOnp8~QH8HHH BTOp~ 

rr--Me30HOB no KYMYAHTHBHOH nepa
M8HHOA X k,,IJ;JIjl pC- R p'Ia-cooaraã. 

rlç! 10-.1 

10-' 

10-' 

-3 -2,-1 

o prO. 
• pC 
- pC('íOKH) 

X F 

PRC. .6. Paonpe~e.n8IDUl BTOplflmHX 

OTPHIlaTaJIlUIHX ImOHOB no qielmm
HOBCKO~ nep8M9HHo~ X; AlUi pC-

R pTa-B3EllWo.nà!CTBd. 

PACIIP~ rr:.ME30HOB B Cl1CTEME UEHTPA MACC 
. HYKJIOH-HYKJIOH rc.n.n.: 

Ha pRc.6 nOKa3aHH pacnpe~eJIeHHa rr-- MeSOHOB no weHliMaHoBcKofi 
nepexennoã J: F .Bce pacnpeneaeaaa HeCRmreTpWlliH OTHOCRTeJlbHO HYJIJI, 

!. rrpR 3TOM ~JIJI pTa-B3aHMO~e:ttCTBRfi aCRMMeTpHJI ÓOJIDllie, ~eM ~JIH pC-BSaHMO
~e:ttCTBn:tt (CM. TaÓJI.3).Mo~eJID COrJIacyeTcH c 3KCnepHMeHTOM JIHillb B RH
TepBaJIe ( -0,5 + 0,6).BHe 3Toro HHTepBaJIa ~O pacxo~eHRe,KOTopoe 

CBJI3aHO, BepOJITHO,R c KyMYJUITRBHHMl1J: ~aCT~aM1'l:.Pacnpe~eJIeHRff XOpOllIO 
arrrrpOKCHMRPYIDTCH B nepe~e:tt R 3a~e:tt nOJIYCwepax 3KcrrOHeHUHaJIDHOfi sa-
lmCHMOC'TDID eXF/tF- (CM. TaÓJI. 6). • 

Ha pRc.7 npe~CTaBJIeHH pacnpe~eJIeIlllH.rr-- Me30HOB rro npO~OJIDHOH 

oscrpore yl- B C.U.M. Pacnpenezenae ~JI.R:' p'Ia-coynapeuaâ ÓOJIee ysxce , 
~eM ~ ~C - B3aHMO~e:ttCTBn:tt, R C~BHHYTO B CTOPOHY MeHDIIIHX 3Ha~eHn1t 

y*" B,IJ;OJIb OCR y* (CM.TaÓJI.3). 
Rac~aH MO~eJID OnnCHBaeT 3KCnepHMeHTaJIDHOe pacrrpe~eJIeHRe no 

npO~OJIDHO:tt ÓHCTpOTe TOJIDKO B neHTpaJIDHOfi OÓJIaCTR, o~aKO B OÓJIaCTRX 
wparMeHTaqzR HaJIeTaromero rrpoTOHa R ~pa-MHmeHH HaÓJIID~aeTCH pacxo~e

HRe c 3KCrrepHMeHTOM, ~TO COOTBeTcTByeT pe3YJIDTaTaM,npRBe~eHHHM Ha 
Im:c.6. Cpe,1Uf.ffH caorpora <y#"> II~e30HoB B pC-B38llMO~eHCTBHJIX as aana
CRT OT rrepBH~o:tt 3Heprnn (CM. TaóJI.3). 

YrJIOBUe pacrrpe~eJIeHRH n: Me30HOB B C.U.M. (pRc.8) ~JI.R: pC- R 
pTa - B3aRMo~e:ttCTIDI:tt aCRMMeTpR~H OTHOCRTeJIDHO HYJIJI R TeM ÓOJIDme, 
~eM THXeJIee ~pO-MKrneHD.nOJIJI ~Me30HOB, 

B pTa-CTOJIKHOBeHRHX 3Ha~TeJIDHO ÓO~IIIe, 

YK83HBaeT Ha cymecTBeHHYID pOJID BTOpR~HX 

B TsuteJIOM .a;IJ;pe. 
Mo~eJID llJIOXO BocnpOR3BO~T yrJIOBOe 

ImOHOB B OÓJIaCTR MaJIHX. yrJIOB e If- • 

BHJIefaromax Ha3a~ B c.n.M., 
~eM B pC -coy,napeHRRX, ~TO 

nponeCCOB nepepaCceHHRH 

pacnpe~eJIelllle oTpnuaTeJIDHHX 

10' opTa 

; . 
10-' , 

, . 
PRO.7. PaOllp8,ItQ1I8mm 
BTOpK1lHliX rr--M8aOHOB 10-.1 

L no IIpO,ltOJI:&Bol 6WOTPO
Te Y*'B O.~.M. HYEJIOH-10-s ... 

I 
HYlfJIOH ~ ~C- K pTa
B8aH110~elOTBd.I -4 -3 -2 -1 5
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OI 

3AK1IlOtfEIll1E 
I.L 

nO~eHH HOBHe ~aHHHe no HeynpyroMY B3aEMo~eHCTBHID npOTOHOB c~~~ 
Q)H ::f KMITy~COM Ia faB/c c ~paMH yr~epo~a H TaHTa~8 B nH~3HBHOM.no~o
~Q) 

U ~e H B YC~OBHHX 4à - reOMeTpHH.npOBe~eH cpaBHHTe~H~ aHa~3 pacrrpe~$l 
0.0 'Ii 

~e~eHHH n-- Me30HOB, po~eHHHX B aTHX B3aHMo~eMCTBHHX, no MHO~eCTBeHI:l E-t 
c.o U lI: 'Ii 

a1 Q) O 
lI: \ ~CTlI, HiF BWIeTa 1'1: HMTIYJThCaM B 3aBHCRMOCTH OT MaCCH .H,II;pa-MIDlIeIDI 
O 
Ct') I (O , Ta) H RMllYJThca npoToH8-cHap~a (4,2 faB/c M Ia faB/c).
Q) ~ IP' ~ 

'O ~ ::;;; : I llOKa3aHO, ~TO ll= M830HH, po~eHHHe npH B3aHMO~ellCTBHH rrpOTOH8eu (I) 
I )~ j

E--I c ~OM TaHTa~, HMeIDT do~ee MHrKHH RMTIY.JThCH~ cneRTn n dOAee lliHpOu. I E-t ~ oe . v 
~ :l$ ~e pacrrpe~e~eHHe, qeM rr-- Me30HH,po~eHHue B pC-B3aHMO~eHCTBHRX,~H 'O 

O o 
P,~ ~ U ~TO yxa3HBaeTHa cymecTBeIllf.r.D po~ BTOpH~HX rrpoueCCOB rrepepaCCeRHHH 

~ I~ffi lSl B Taa8~OM ~De,O pOCTOM HMITYJThca npoToHa-cHap~a pabTeT Cpe~1'I:ll rrorrep,Q) 
O ~ 
E-t P, pe'tllurtt RMIIyJThC BTOpH~1{l( OTpRU8TeJll>HHX mIOHOB.l§.~ 

1:10. 
Q) 

'Ii 
lSl rrpoBe~eHo ClJaBHeHHe aRcneJ;JHMeHTaJThHHX 'pacn'pe,IJ;e~emIH c pac~eTa

Q)I:I 
I MR no Mq~e~ ,IlI{M.llOKa3aHO , ~TO Mo,n;eJTh BHYTpH.R)J;epHOro I\.aCKa,D;a (,ny6m~ 

Q) ~ P, HeHcmH BapHaHT)I<:a~eCTBeHHo orracsaae-r aRCrrepl:lMeHTa~Hu:n MaT8pHaJI
~§
 

Q)
 
I=: 
Q) rro rrpoToH-~epHUM B3anMO,IJ;eHCTBHHM rrpn HMllYJThC8 rrpoToHa la faB/c.
I=(ª

o 

~ 
~J 

Q) Ha6~aeTcR xopOlliee cor~aCRe c aRCnepHM8HTOM B }~!UYJThCHOM clleKTpep, 
I=l 

~ 

BTOpH~NX OTp~aTe~HHX llHOHOB B OÓ~8CTM P ~6 faB/c , B pacnpe~8U 
C\l~~ P, ~ ~emm aTIDC traCTEIl no RBa,IJ;P8TY nonepe-nroro Hw:ryJThCa no p'l. zI(faB/c)2,

*" .l.eu o Q) T a TaRme B neHTpanDHO~ oó~acTH no 6HcTpoTe '( B C.U.M. B TO ~e Bpe:l$ ~
 
8
 
AI:l 
Q) 'Ii 

'Ii 
M.lI Ha6JIIQnaIOTCH 3aMeTHHe OTRJIOHeIrnH OT aRCnepHMeHTaJThHhtX pacrrpe~e~eHH11: 

~ 
J;; ~ npa ÓOJThIlillX 3Ha~eHH.lIX accaenyeasx nejieaeaaax, ~TO OTpaJKaeTCH H na meâ~ 

a1 CO 
cpe~ SHa~eHRHX. OymecTB8HHO OT~~eTCH OT aRCnepHMeHTa~Ho11: cpe,n;I=l~ . 

~ 

CO HRH MHO~8CTBeHHOCTb rr-- MeSOHOB , rrp8~CKa3HBaeMaH MO~eJThIO..~,1 
Q)t:::l Ha6~aeTcH YHRBepCaAbHOCTb napaMeTpa t K (~PMYAa (3» B HeKHtJ 

o 

BapHaHTHoM pacnpe~e~eHRR BTOpH~UX n-- Me30HOB no RYMY~THBHOH nepej 
MeHHoi:t :e \C , ROTOpIDi B npeneaax OlliH60R ne 3aBliCHT OT MaCCH cHaJ)JI.Il:8

I .... O ~ 
( p ,et, d.. ,O) H MffilleIm (C, Ta), a raxse OT nepID'['lmofi anepraa B~ 0... or 
HHTepBa~8' (4+20) faB/c. 3TOT napaMeTp ,Il;AH Hcc~e.n;OBaHHHX B3aHMO~eHCTO

<xl .s .0E-U(.) li')a. a. Q. ó Bltl! RMeeT anaxeaae ~J<.~ 0,14.
0.1 •.0• 

O
o 

ABToD~ c~famT CBOKM llDRHTHHM ~O~OM B.Hpa3HTb d~aro~apHocTb 
<z, B.n.ToaeeBY. 3a ~O.n;OTBopHHe OdC~eHRH H yqacTHHKaM COTpy~eCTBa 

..p.

<I)+lo o o 
o no HCC~e~OBaHRHM Ha 2-MeTpOBOfi rry3HpbKOBOll rrponaHoBofi RaMepe 38 

. ~ yqac'l'ne B nOJIY'!8I-nm aRCrrCpHMeHTaJThHhIX ~aHHHX. 
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ApMYTn~HcK~ A.A. ~ AP. Pl-87-423 
HHKn~3~BH~e xapaKTep~cT~K~ lT--Me30HoB, 
o6pa30BaHH~x B pC- ~ pTa-B3a~MoAeHcTB~RX 

np~ ~Mnynbce npOTOHa 10 r3B/c 

nonY4eHbI HOBble AaHHble no Heynpyr~M pC- ~ pTa-B3a~MoAeHcTB~RM npu ~Mnynb
ce HaneTa~lI\erO nporoaa 10 r3B/c B ~HKn~3~BHOM nOAXOAe, B ycnosaax, 4lT-reOMeT
p~~. Hccnenoaaau pacnpeneneaaa BTOp~4HbIX lT--Me30HOB no pa3n~4HblM K~HeMaT~4ec

K~lM nepeMeHH~M. flpoaeneuo cpaaaeuae 3T~X pacnpeAeneH~~ c aHanor~4HbIM~ pacnpe
AeneH~R~ np~ ~Mnynbce HaneTa~lI\erO npOTOHa 4,2 r3B/c, a TaKme c npeACKa3aH~R
~ Ay6HeHcKoro Bap~aHTa KacKaAHo-~cnap~TenbHoH MOAen~. nOKa3aHo, 4TO MOAenb 
XopOWO on~C~BaeT 3Kcnep~MeHTanbHble pacnpeAeneH~R lT--Me30HOB no ~Mnynbcy AO 
- 6 r3B/c, no KBaApaTY nonepevao ro ~Mnynbca AO -1 (r3B/c)2: a TaKme B ueH
TpanbHoH oõnac ra no õucrpore . B TO me BpeMR MOAenb cYll\eCTBeHHO OTn~4aeTcR OT 
3Kcnep~MeHTa B 06nacT~ ~parMeHTau~~ CHapRAa ~ M~weH~ ~ B pacnpeAeneH~~ lT-
Me30HOB no MHomeCTBeHHOCT~. 

Pa60Ta	 BblnonHeHa B na60paTOp~~ B~COK~X 3Hepr~H OH~H. 

ITpenpIDIT 06'LC.lIHHCHHOI'0 HHCTHTyra anepasrx HCCne.llOBaHHH • .lly6Ha 1987 

nepeBOA aBTopoB 

Armutl ijski 0.0. et aI.	 pl-87-423 
Inclusive Characteristics of ,r-f.lesons Produced 
in pC- and pTa-lnteractions at 10 GeV/c Proton Momentum 

New data on .inelatic pC and pTa interactio~s at an inçident proton mo
mentum of 10 GeV/c have been obtained in the inclusive approach for 4lT -geo
metry. The disttibutions of secondary lT--mesons over different kinematic 
variables have been studied.These distributions are compared with ana]ogous 
ones for an incident proton momentum of 4.2 teV/c as well as with predictions 
of a Oubna versi~n of the cascade - evaporation model. The model is shown to 
describe well the lT--me·son experimental distributions over momentum up to 
-6 GeV/c, over transverse momentum squared up to _1 (GeV/c)L as well as 

over rapidity in the central region. At the same time the model differs sub
stantially from the experlment in the region of projectile and target frag
mentation and also in the multiplicity distribution of lT--mesons. 

The investigation has been performed at the Laboratory of High 
Ener'q l es , JINR. 
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