
OGlIeAIHeHHWI 
IHCTITIT 
AAepHbI x 

ICCleAOBaHl1 

. AYGHa 

P13-86-593 

X.Y.A6paaM~H*,M.H.XaqaTyp~H, 

A.r.Xy,llaBep,ll~H* 

METO,l1;Y OnPE,l1;EJIEHHH CPE,l1;HEro HMnYJIhCA 
H COCTABA nYtJKA 
BYCOK03HEPrETHtJECKHX 3APH*EHHYX tJACTHU 

HanpaBI1eHO B lICYPHaI1 "npH60Pbl 
H TeXHHKa 3KcnepHMeHTan 

* EpeBaHCKH~ rOCYAapCTBeHH~~ YHwaepCHTeT 

1986 



BBeneHlie 

::ITa pa60Ta rrOCBffmeHa MeTo,naM orrpe.ueJremlJi napaMeTpOB l.IJ'IKa 3apfI­

lKeHHllX 'laCTl'Ill.: cpe,nHero HMTIYJIl>ca H CO\~TaBa nyqK8. 

B nepBoA '1aCTH npe.zvraraeTCH MeTO)~ paC'leTa fipHMeCH .p- -Me30HOB 

B nyqKaX :ablCOKOSHepreTH'leCKHX (Ps "" m,r) ,.,..± -Me30HOB. HHTepec K 

no,n06HHM paC'IeTaM BHSBaH cJre,nyromHM. 

I. IIpl!Macl> .}J.-MeSOHOB B nyqKe cymecTBeHHo saBHCHT OT xapaKTe-

p:a:CTKK MarHHTHo-onTH'leCKOrO KaHana. 

2. B nyqKaX 'laCTl'Ill. l!MeeTCa SHa'lHTeJIl>lmi1 paa6poc ),-MesoHoB rro 

KMlIYJIl>cy. ::ITO. a Ta.IQt6 6JmSOCTl> Macc .,P- H "'-MeSOHOB C03,ll;8.IOT 

SHa'iHTeJIl>Hlle 3RCnepHM6HTaJIl>HH6 Tpy,nHOCTH rrp:a: orrpe,n6Jr6HRK IlPRMeCH 

,)I-M6S0HOB B nyqRe. 

BTopaa '1aCTl> rrOCBHmeHa MeTO,ny H3MepeHH! cpe,nH6ro RMI1yJrDCa H 00­

CTaBa ~ 3ap8E6HHHX 'laOTl'Ill. c nOMO~~ noporOBOro r8S0Boro C'l6T~. 

IIo CpaBHeHHD 0 Cym6CTH,YDmHM MeTo,nOM/11 IlPe,nJraraeMHR MeTO,n 06eCne'lHBa­

eT 60Jr6e BHCOKyD CT8THCTH'IeCKYD TO'lHOCTl> E rrOSBonReT HC~RTl> CHCTe­

MaTH'l6ClGIe onm6lGI npH orrpe,nMeHHH cpe,nHero KMlIYJIl>ca 11: COCTaBa nyqKa. 

I. 	IIpH6.7J:DeHHid paC'I6T lIP_eCH Jl--MesoHoB B II:,V"'!R8X 


BaCOR03Hepr6TH'leCKIiI:X (&»"''' ):71'.± -M6S0HOB 


OTHOCHTeJIl>H06 '1HCJrO ~-MeSOHOB B nyqRe Ha paccToaHKH ~ OT 

MBllleHH YCKOPHT6JIll (HMe6TCH B BH.D;y paccTOIIHRe no OCH nyqKa) rrpe,ncTaBl!!M 

B npH6.1IDeHHOM BH;ne: ~ ~ ~ 

Il{X,,) 	= I(".(x,,)~ ,.1 e- 1rJt4)(X) JX 

- Af,.(XAJ e-XA/RClIr) 


3lleCl> ~ - 'lHCJIO JI.{$)-M6S0HOB B rryq:P:6. HfIJ- cpenHfIJI ,lJ)IJI[Ha 

np06era ,-MeSOH8 C lDmYJIl>COM llr, ~ BepOliTHOCTl> S8XBaTa Ka­

HaJlOM .)Il-MeSOHa, 06pasoBaBillerocJi B 06JIacTII X,X + J X B pesYJIl>T8Te 

pacnazta JII"'-M6S0Ha C ITapaMeTpaaot J'::;:Ji,. 't. ...f).(). r,ne P - RMllYJIl>c. 

1: - paccTDmUl6 OT OCH nyqxa. ,,- yrOJI HaRJIOHa OTHOCHTeJIl>HO OCH nyq­

Ka. COOTHom6HII6 (I) n0JIY'l6Ho B rrpennOJIOJ:6HHH. 'ITO pacrrpe,ne.neHHe 

r -MeSOHOS no napaMeTpaM p, t H fI ilM66T MaKcoyJI IlPH SHa'leHRlliX 

P = Pn' 	't.~-o . 
,1l;;1.tB: aHaJDITH'l6CKOrO orrpe,ne.n6HHlI B6JIH'lKHIl uJ Mil ,nMa6M CJre.nYJlllnle 

rrp9.lOlOJIOJ:6HHlI : 

ltv.iritlHWI KHcrnyT I 
U(JIIWI IIi.C .'l1': JlJ!111l11 

6H&1l~::':';-(EKA 
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I. .lJ.,miI:Jm. MaI'ImTOB MBJlIi no CpaBHeImll C ,n,mmol RailaJIa. 

2. HHTepBaJIlil mmyncoB, OT6l1pa,eMHl: MaI'Im'l'BMlI, y:nm. HaCTOJJ:bKO, 

'ITO jJ. -M6aOBH, HIIe~6 mmync BHyTPH :ilTIIX HHTepBaJIOB, DellT Hanpa:a­

AeHae, 6ABsKoe K BaDpaBKeHHD nepBH'IHOrO ~-MeaOHa H, COOTBeTCTBeH­

HO, aa.x.BaTliBaMCfI KaHaAOIII nOAHOCTbIl. 

CQrAaCHO STliIM npe~nOAOZeHmBM BeAH'iHH1 ~ MoaHO n~~CTaBHTD B 

CAe.JtYDl(eM BB,lJ;e: 

W(X)~Wi 'X'il<X.r:Xi , i= 1,2 .... ,n (2)I 

r~e "" - n~TOJDIHaH B6JI:1!.'"CmHa BHYTPa HHTePBaJIa Xs-t <X<.J4., .ki­
paccT~lIlIIe t -ro (no ny'iKy) MaI'IDITa OT MIIlII9l1l11 YCKOpa'l'eJIIJ, Xo = 0, 
n - 'tHMO MaI'IDITOB B RaHaAe. 

,1l.n:H onpe~9AeHllll BeAH'iKH W, H W{x) JtIIIi X > Xn t,m HCXQ1lBM 

HS Me.rtYlJIIlIIX KlIHeMaTH'I9CKIIX CBOlc~r.cna.n:a :r-:!l~ B¥COKOSHepre­

TH'I9CKorO ....-MeSOHa: 2( IIr »m.,,) : 
a) m.my.m,c .&. BWI9Taun9ro )l-M9aOHa orpalllll'i9H: 

tP,.s~.6-Pr 
6) pacnpe~eA9l1l119 .)t-M9S0HOB no mmy.m,cy npaKTH'i9CKlil paBHOMepH09; 

B) )t -M9S0BH BWIeTaJ)T B np~eAaX KOHyca (BOKpyr HanpaBAeHllll nepBJIq-

Horo J'T-MeaOHa), yrOJI. paCTBOpa KO'l'OpOro paBeH 

(3)
2. '_a." ~ F:r(J, Q~fJ / 

r~e P, llSY9paeTCfI B rsB; 

B COOTBeTCTBD C 6) Ja lls-sa KOPPEl.1ISlU'IlI yrJIa BWIeTa C mmyncOM 

yrAOB09 pacnp~eJIeHlle .)i-MeSOROB TaKlle paBHOMepa09. 


CorAaCHo a) II 6) JtIIIi Wi HIIeeM: 


W. IV :I:.. .,.P, (4) 
t -.3 P. 

26Ft - BeJIlNilHa HHTepBaJI.a mmyncoB, oT6:apaelwro ClilcTeMoft MarHll ­

TOB, pacnOAoaeHHIiX B 06JIaC'l'lII X > 1",_1.' 
B 06JIaCTlil X > X tt • COrAaCHO B) 1I r) II B npa,n:nOAO&eHlilll, 'ITO MaI' ­

HlITBHe .lBJ:I3H B 3'1'01 06AaC'l'H OTCYTCTBYIlT, JtIIIi W(X) HIIeeM: 

{~....L- , X'" < X <'X#o'\_m1'e (5) 

W(X) 'l' XII-. - X q ....&.If. 't "Itt__' 
i , X/Iif,.-~ <. X <. X JIo\........ 


r~e rM -~C 1I1'!J:Ka B 'l'O'IKe X"" oupe~a.meaml nonepe'iHlOOl paa­

Mep8Mll C'IeT'll!!KOB, MOHll'l'OPBPy:uI(IX uy'iOK, .... onp~eJJIIeTM \IJOJllYAoi 

(3). 
PaC'IeTH lIO ~pMyJI.e (I) Ha OCHOBaHlilH 1I0JI.Y'IeHHHX peaYJJ:bTa'l'OB JtIIIi 
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W(X) (lPoPMYJW (4) H (5» Mm': 

n.~~e~{t.; "::[e-:;;;}_iR~qJ+~~-H' (6) 

r~e x.= 1"'/41......1/14 ' 

J"~~{a Xe-Xn -L-r..x",c X", -~J .-LI(X",-X")2
fWtJ t., X, ... i·"1! L R(P,..J R(Pr.) +2-21T _. ­

_E:.]•...J'::!.25..L rth}(M,-X" XM-Xn-X.7-t 
Ill (pr,} R(Ps)C· )(4 Rep.. ) J • 

Ilpil HaJD!'Ullil Mal'HilTBHX JlllHS B 06AaCTlil X'> Xh BeJllflilUta W (x) 

RB.IlfISTM npOH3Be,neHlleM: W/.x)=Ey(x)tJK), r,ns e~ H £ t onpe,neJIfl ­

mCR IPoKyCJqlYDItlIIMH CBoICTBaMH ClilCTe.Mli JIlIHS, pacnOAOZeHHHX. B o6,n:acTl'l 

(X; x,.), B nJI.OCItOCTHX XO~ lil YO'l COOTBeTCTBeHHO. 

MeTO~1i Onp6~9JI9H:M B9A11'ililHtJ tJ l\: I., ~ nepKO,lUl:'IeCRllX CilCT6M 

Mal'lIlII'l'HIiX KBa.n:PYIIOJJ:bHIiX JIlIHS pa,spa60TaHtJ ;/3 . 
Ilpil npOilaBOJJ:bHOM pacnoJI.ozellllllil TOHKl!IX MaI'lIlIITHIiX JIlIHS C paaAH'IHll ­

Mlil onTH'IeCKHIIII ClLIIa.Mll, npe~CTa:BJIRR ,,--M9S0H KaK ilCTO'iHlIK napaxcll ­

aJI&HOro MOHOXpOMa'l'H'i9CROrO ny'iKa .)J -M6S0HOB C lIMIIYJlJ:>COM < ~>~ 
::t(11/.,.,) p. 11 lICnOJJ:bsYR napaM6Tp yrJIOBOrO yBMH'i6HIDI CHCTe.Mli 

JIlIHS, pacnOAoz9HHllX B o6Aac'l'H (X; XM), BemPIKBH t.Y(x) H E*(Jt.) NOX­

RO Ol1;eHilTl> C nOMOIlt&J) ~JllYA, aHaJIOrH'IBHX 

llpRBe,neM pe3ynTaTii paC'IeTOB "0 npll P. = 3 rsB/C ,II,JIfi ~yx 
pa,3AH'iBHX KaRaJIOB, IIs06pa:z9HHllX Ha pllC. Ia II 16: 

In.)... -:lie. 0,04, x..... ~ 42 M, ~-=: 0,03 M ; (7) 
(no)' ~ 0,08, X,... ~ 40 M, "'" 'S 0,03 M • (8) 

B aaKJIDqeHHe - 0 pacnp9~SJI.9HBBX ~-M630HOB no HMnyJlJ:>cy 11 no 

CROpOCTlI. 

OCHOBHaR 'iaCTl> .)A -MeSOROB ilMeeT lIMIIync, 6JIB3It:H1 no BMH'iHHe 

K HMnYncaM !JI -Me30HOB. IlOMlDlIO 3'l'llX jII-Me30HOB B COCTaB MOlllllTOPK­

pyeMo! 'iaCTH uy'iKa BXQAffT H JU-M930Hll, 06pa30BaBWB9CH B 06AaCTlil 

X> Xtt H BI:lJI.eT~e B C.n.M. pacn8,ll;axlII!6rOCfI T-MeSORa n~ yrAaMil, 

6JIBSRJiII(1!I B 1800 
OTROCHTe.m,RO RanpaBA9HBJi S"-MeaOHa B A.C. MMny.m,CIi 

STIIX JA -MeSOHOB COCTa.:BJlI!J)T """ Tp,. .!J. -M6aOIlli C npOMa:ayTO'IBHMli! 

SHa'IeH.ll:J1.MR lIMIIyJlJ:>ca (BWIeTaDl1:lle no~ 60JJ:bmRM1!I yrJIaMB) COCTa.:BJlI!m OTHO­

ClITenHO MaJIYll IIpHll9Cl> B uy'iKe. TaKHII 06pasOM, npRMeCl> .)l. -M630ROB 

B MORHTOPBPyeMo! 'iaCTlI ny'iKa .fi± -MeSOROB COCT01!lT, B OCROBROM, lila 

~BYX ItOMIIOHeHT: 6licTPo! (HMny.m,CIi ~-MeSOROB t;. ....1$-) 1!1 MeM6HHo! 

(~.., t IJr ; CR-OPOC'l'H l!IX Mem.me CROPOCTlI .9l-MeSORoB). 3TO 06CTOllTe.m.­

CTBO R606xo.nxM0 Y'I6CTl> IIpH sRcnepRMeHTaJI&HOM onpe~eJI.9l1l/1lil napaM9TpoB 

",. ± -M6S0HHllX uy'iKOB. 
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~i1f~~'ff+ 

6jS7(1ffa) 	 ff}it(t'?'796} 

~(!:3.6%) ~q6%) 

Imgt! 1I<I002Kl00 Iml2A 31(100 '1KIOO 21'1nl731'1.1117 

~~:rI'1~1l'·~-­
PRC. 1. CX8I.ru MaI'HRTHO-OnTHQeCKKX KaHaJIOE (EHe MacmTa6a). 

PaCCTOHHKff yxaSaHU B MeTpax. M],K - MarHRTHHe ~SH, 

crr 	- MarHRTH, Ko - K~TOp. 

2. 	 Qnpene~eHRe cpegHero RMrry~ca R COCTaBa nyqKa saPH¥eHHHX 

~aCTgu C nOMOmeID noporOBoro raSOBoro CqeT~ 

CpenH~ RMny~C H COCTaB rryqKa 3apaxeHHHX ~aCTHU OnpeneAffeTCff 

nyTeM aHa.Jmsa Sa.BRCl!MOCTR E(p) ,rne C - a«4leKTRBHoCTb perlrICTpa­

URR qaCTHU nyqKa nOpOrOBllM ra30BllM Cqe~RROM (nrc), P - naBneHRe ra­

sa B TITC (wm IPYHKIUI:fI OT ,ll;aMeHHIl: MOTHOCTb, Roa«4lIrIIUteHT rrpe~OMJIe­

HM H ,ll;p.). 

CY1l!eCTBYJOIlUlit/I/ MeTOn aHa.Jmsa £(1') OCHOBaH Ha c~e.JJYIDmeM. 31>­
IPeKTRBHOCTb nrc B 3aBRCRMOCTH.OT cpe,ll;Hero qHC~ Ai il>oTos~eRTpOHOE, 
B1:l.6ID3aeMliX R3 IPOTOKaTOna iJi3Y, HMeeT B:I\II: 

E.(NJ=f-e-~f ,vNe-N (t-(()(#.l (9) 
N:, AI'/ 

r,ll;e W(N) - BepOffTHocTb perHcTpanrui s~eRTpoHHol annapaTYJ.)Oii HMIIY~­
COB, COOTEeTCTBYKJlIllDC Bht6HBaHHlO R3 IPOTOKaTOna iJi3Y N s~eRTpOHOB. 

KOHe'lHHe BhtpaEeHKff ~ e(A7) nO~aIDTCff 13 pe3Y~TaTe rrpenrro~o­
zeHIrIli, ~TO s~eRTpOHHaff annapaT,Ypa perRCTpupyeT RMnY~CH, COOTBeTCTBY­

IDmRe AI IPOT03~eKTpOHaM C KaTOna ~3Y.R He perRCTpRpyeT HMnY~CH, CO­

OTBeTCTBYDlIIIe AI-:J s~eRTpOHaM. IIpaRTR'leCU npHHl!MaeTCJI AI= 1. Co­

OTBeTCTBeHHO: 
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l. 	= f- e- A7 
Be.IDI'mHa Iii npR perRcTpawm qaCTm:{ C Maccol WI R m.my~COM 


P paBHa: 


IV = -tz[(n2-t)-( ;'-JjzA('1-9t) 
rne A - nOCTOHHHaff ~ ,ll;aHHoro CqeT~, h- Ros«4lm:{ReHT npe~oMJIe­

HIrIli rasa B cqeT'm1te, q -= n'1 - i ~ ~ -t. -: ( W\ I .p) '2. • 

Cor~cHo il>opMY~ (10) R (II) Toqxa nepeceqeHRff C OCbID a6cURcc 

npliI sKcTpan~liIR R HY~ 3aBl!CRMOCTR - t,.(1- £) OT If ,ll;aeT SHaqeffile't:(,.../,p) 'Z. • 
B npen~aeMOM MeTO,ll;a MI:l. RcxonRM R3 cBolcT~ 3aBHCRMOCTR £('1) 

(CM. (II»: 

l(f,~) -:JtE(9-f-l-ltJ) • (12) 

Cor~aCHO (12) BaB'lRHY ~ MOllHO Onpe,ll;eBTb, RCIIO~3Yff ,ll;aHHl:l.e, 

rro~eHHHa npR perlrICTpanrui BHcoRoSHepreTR'leCKRX s~eKTpoHoB. ~ RO­

TOpl:l.X Ba~HHa 4J. rrpaRTmqaCKId paBHa 0 (HanpHMep, npR Pe) 500 MsBic'U <. 10-' ) 
(13)'CL- tf&. -::= 9'1 - 4a ~ e 

rne R 3HaqeHBlI 'I, rrpH ROTOPI:l.X9.. 9 ­
AI 

[(9&1 9.,): £'(9A.~p)=a I (.l..C 1.. . 
Qrrpe,ll;a~effila 'II; R3 COOTHomaHIDI (13) nOSBOAffeT RCRJll)'lHTb CRCTe­

MaTmqeCKIde omR6KId, BOSHl!R8JllI(ile rrpR sKcTpanoJI.fiURR sRcrrepRMeHTaJ.[J,Hol 

RPRBoit t..('I, 't) npR6JIl1XeHHl:lMR il>opuyJIa.MJI! • 

CooTHomeHlle (12) rr~aHo B pe3Y~TaTe llpH6JIl1XeHKff A/n'a«A B 

(II). Bos~e R3-sa SToro oWR6u llpR onpe,ll;e~eHHR RMny~ca qacTml;" 

no OnaHKaM, COCTaBAffIDT .f/PJ!:.h.-1 . rne "'0- Ros«4lm:n;ReHT llpe~OM­
~eHRff rasa IIpR ,ll;~aHRIrI I aTM. 

IIPR H3yqeHRIrI rryqKoB, cO,ll;epzamnx rrpRMecR ~aCTm:n; C pa~ MaC­

CaMK, pa3pameHRe CqeT'I:finI:a MOliteT ORaSaTbCff 60JIbme pa3HOCTR If.X CROpOC­

Tel: 

2A} >}"'f(P)-.},"a(I')'1J.~(P)-Jj.('). (I4) 

Paspemeffile cqaT'nDta 2~} B (14) onpe,D;~eTCff KaR paSHOCTb M9.lltllY 

rroporoBol. CXOpocTl>1l jj. 1<1 CKOPOCTbIl .JS , ,I(.ltIt KOTOPI:l.X 3<{lPeKTBBHOCTl> 

nrc 113MaHiieTCff 0'1' 0 no 3HaqeHBlI, npaKTlI"IeCRR COBIIa,ItaDQerO C MBXC:m&aJIl>­

HHM (co 3~aqaHBeM Ba "nAaTOn 
). 

B CJJY'IaIIX, Korna BeeT MeCTO HapaBeHCTBO (14), ,I(.ltIt Onpen9JleHBlI 

COCTaaa R RMnY~ca rryqxa MOZHO npDteHRTb aRcTparro~ SRCnepDtaH­
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---

TaJII,HhlX ll.aHHHX CnOMOllJ;blO Oll.HOH KS ~ KS ceMeitcTBa (9) • .If.,n:fI l1C­

K.1IIOllemDl CYIIleCTBeHHIiX CHCTeMaTKlleC:KKX Onm:60K, KOTOp,.e npH aTOM MorYT 

B03HllJtHYTl>, iPyHKIUm e(IJ) MOllWO B,.6paTl>, HCnOJlI>3Y.fI 3aBHCHMOCTl> 

£.(4)=£('1,9.,.),1"...":10 *): B peSYJlI>TaTe annpORCHMaUllK aTO! S~H­
CHMOCTH MeTOll.OM MlmHMllSauu "Xi. . ~aA (9) ll..mr NfN. K N = 
=A (<j -1",.) , HaHJIY'IlIlee 3HalleHJile ITapaMeTpa 9". Mo&eT OK8.SaTl>C.fI 

CYIIleCTBeHHO OT~HHM OT O. B TaROM c~ae Heo6xO.ll.HMo BH6paTl> <PyBK­
1UDl (9) ll.JIll A/'fS.N".,.f K T.ll.. 

KpOMe aToro, npK KCnQJII,SOBaHHH MeTO.ll.a MmmMJit3a.:IJ;l!H "a .ll.JIIl on­

pell.e~eHBR CKOPOCTK llaCTBn ll.aHHol MaCCH, npell.cTaanR.fI 3~eRTHBROCTl> KX 

perHCTpaIJ;HH B BH.ll,e £(9" 9.f)'!!.£.(f-'1 ) K HCnOJlI>sy.fI saBKCHMOCTl> £t!.(f) , t 
MOllWO YBeJlll':l{HTb CTaTHCTKlleCKYIO TOllHOCTl> onpell.MeHWl 9... 

t: 

yqeT pacrrpe.nMeHl!Jl qacTRq no CROPOCTH H onpege~eHJile 

cpegHeit CROPOCTK 

Cpell.HlO1O CKOPOCTb llaCTmJ; .ll.aHHoA MaCC,. - A. Momo onpell.MKTl>- .BlilIleJ!.MOlKeHHHMH MeTOll.aMH, npHMeHIDI J!.X B KHTepBaJIe sHalleHKit 9 ' B 

ROTOPOM BHllonR.fIeTC.fI paaeHCTBO: 

i{9)::: e{1/" '1#;); fe =(fi;,.)-~ 1 (I5) 

~ - cpe.ll.H.fI.fI a~eKTJ!.BHOCTb perJ!.CTpauu llaCTKU ll.aHHoit MaCC,.. 

l1HrepBaJI SHaqeHKit 9 ' B ROTOPOM BlinOJlHlleTC.fI paBeHCTBO (I5). 

MOllWO onpell.eDTb, HCXO.ll..fI KS iPopw SaBJ!.CHMOCTH 
J 

()) : eOD£.r,)= l{9
B HeKOTOpOM KHTepBaJIe ('If j til.) £e ~eHHO saBHCRT OT 'I . TO 

BeDllKH,. 1('1) H t/~~) COBna.naIOT B KHTepBaJIe 

( ~"'..)( + ft) ; (1t-IfII'If + ~))=(9Cf; 'lea) (16) 

B C~a.fIX MaJIOH illHP~ pas6poca no 9
4 

, B KalleCTBe KHTepBaJIa 

('Ie j 9Cl ) MOlltHO Bli6paTb I KHTepBaJI , ,. G • 

I 4••x 


PesYJlI>TaTii npRMeHeHH.fI 

TIpe.ll)IO.JB:eHHill\ MeTOll. aHaDsa £(9) 6hl~ npHMeHeH npH onpell.e~eHHH 
cpe.ll.Hero HMIIYJlI>ca H COCTaBa J1--wesoHHoro nyqxa (nyqoK CHHXpo(paSO­

TpOHa OHHll), ciPopMRpoBaHHoro MarHHTHo-OnTKqeCRID~ RaHaJIOM(pHC. I6). 

r!cnOJlI>30BaJIC.fI nrc ll.~ol I50 CM H BHYTpeHffl .ll.HaMeTpoM I5 CM. KOH­

CTpyRlUUi TaROrO c-qeTllm:ta OnHCaHa B pa60Te I • C-qeTllm:t 6Wl Han~eH 
1:) 
~ H3MepeHl!Jl SaBKCKMOCTH £.(9) MOllWO KCnQJII,SOBaTb a~eRTpOHhl, co­

ll.e~eC.fI B Bm.ne npHMeCH B Kccnell.yeMoM nyqxe. 
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aSOTOM, coll.epaamHM OK~O IO% BOaAYIDHOn CMeCl1. TeMTIepaTYpa rasa ­

T ~ 292~. 

.~ 

~ o 

'16 

0;" 

0;'" 

o 10 (PamM) 

PRC. 2. 3aEMCHMOCTb ~eKTl1BHoCTl1 nrc OT ll.aa~eHl1.fI. YpoBeHb 

cnyqaihrux cOBna.neH~ Id:S-sa UJYMOB <li3Y - e.:/0) -< 0.02%; aq,... 
(peKTRBHOCTl> perRcTpauRH -qaCTKU 3a c~eT ~OHOBHX HMyqeHi!.I 

(RMyqeHH/e ~-a~eKTpoHoB, TOpMo3Hoe HanyqeHHe, C~IDIT~­
IJ;ID! rasa) I.4/ - f.~< 0,1%. 
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I Pac. 3. Ha-qaJII,i!WI yqacToK KPRBOH t.(E') B yneJm'l:eHHOM Mac­

wTa6e. ClIJIOllUla.fI DHl1.fI - annpOKCJoIMa.IJ;H.fI ~rot (2a). 

7 

http:annpOKCJoIMa.IJ;H.fI
http:ClIJIOllUla.fI
http:ll.aa~eHl1.fI
http:ll.e~eC.fI
http:r!cnOJlI>30BaJIC.fI
http:npRMeHeHH.fI
http:BlinOJlHlleTC.fI
http:cpe.ll.H.fI.fI
http:BHllonR.fIeTC.fI
http:HCnOJlI>sy.fI
http:npell.cTaanR.fI
http:OK8.SaTl>C.fI
http:MeTOll.OM
http:HCnOJlI>3Y.fI


3a.B:.\l:CHMOCTI:. £,(1) (plIC. 2 1I 3) lIsuepa:.n:aCI. C nOMOlI(l>lD TpeX CIUlli ­

TloIJI.IIl'IIl;lOHHl:lX C'leT'UtKOB 5 x 5 CM2. MOHlITOPlIpYJDlllllX ny-qOK 1I BKJIl!)'leHHIlX 

B nrc Ha COBn~eHlIe. 
B 06.na.CT, ,aBJIeHmt- aSOTa P < IO am SaBRCHMOCTI:. 9(.£1) npaKTlI­

"C[eCKK nRHelHa 5 : 

q ':::t 2{n -:1.) ':::t KP 	 (17) 

C~e~oBaTe~Ho, BHmeR~~eHHHl M9TO~ aHaxRSa SaBRCHMOCTlI ~1'9,J 
npKMeIUIM 1I K SaBlIIClIMOCTR £('1'). 

Jl,l:tR: R3MepeHl{.ll SaBRCHMOCTR l.,(.f)-£(J:./l.J!J;..D RcnOnSOBaJIB.CI:. 

npHMecI:. a~eKTpoHoB B lIcc~e~eMoM rry'lKe: no npe~BaPlITem.HHM ~aHHYM 
CKOpOC~rI:. ::m9KTpOijOB ~ > I-IO-7 , noporoBo9 ~aBJIeHl'19 RX per"RcTPan,mI ­

1 -3 ep.i& < a am. 
B 06.na.CTR P <. 1,9 aTM acW>eKTRBHOCTI:. perRcTp8.l(Pllt ~- R , -Me­

SOHOB raSOBUM C'leT'lHKOM paBHa a (CM. pRC. 3). PesynTaTH arrnpOKCHMa­

UHR ~ruiHHX B aTo~ 06~aCTH paS~'lHUMH ~ M9TO~OM MRHKMRSaunR 

X2. npRB~eHH B TaMIDJ;e. B~HO, 'ITO npRM9H9HRe gJOpMY~ (IO) MOJK9T 

npRBeCTH K cymecTB9HHUM CHCTeMaTH"C[9CKHM OillH6KaM npH onp9~~eHRR HM­
nynca ~-MeSOHOB, Tor~a KaR oillH6KR, KOTopHe MoryT BOSHl'1KHYTI:. npH 
npHMeH9Hl'lH qJopvry~ (9) 

Ka.K BlUI.HO Ra pRC. 

0,

,II..1I.ff N4C :2, HecymecTBeHHH. 

3, t.. ~elHo SaBRClIT OT 

1 am.:$ P ~ 1,4 am 

P B RHTepBMe 

(I8) 

Ta6JIIDJ;a*) 

.Hi ~YHItU;H.Il HaRJIY"IlllHe SHa'leHmI IIapaMeTpoB 

Ia f.~=c.(1-e-1<1.P) C = 4,2±Q,I; KI = O,40±0,OI 

16 8,:::C.[1- e-tc.(,t-r••)] c
e 

e = 2,9±Q,I; KI = 0,90±Q,02 

1\. = O,32±Q,06 

2a C,;C.(i-e-1<1 i'_ Ce = 2.8±Q,I; KI = I,54±O,03 

- f(.. P tJ. e-lC."p ) Wi = 0,89±O,07 

26 £7 2 Ce[of- e-I<.c(P-pu ! C = 2,8±Q,I; KI I,54±O,02e 

- t(.(e-p..Jw1 e-ktf£-.t..eJ] w
i

= O,86±Q,03; JPtt=C2,7±2,O).IO-2 

*) 	llplolHHme 060SlIa'leHmI: tJ.:::(-tAJ(f)(CM. (9»; KI = KA, K 1I A onpe~e­
~eHH B gJopMy~ (17) R (II); C - HOPMRPOBOllBHI 1Io!ll0000Tem., rrpo­e 

nopnaoHaAbBHI "CfRc.n;y a~eKTpoHoB B nyqKe. 


C IIOIIODtbIl COOTHom9HlISl (IS) 61:DIlI onpe~eJ19HH limTepBaJIH ( ,e" ; 
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'&2) (CM. gJopMYJIy ) COOT~eTCTB9HHO,II..1I.ff JU- R ;V--M9S0HOB 

(~9CI:. RMeeTC.Il BBlijl;y 6HCTPM KOMIIOHeHTa B npHM9CH fl-M9aOHOB, yno­
M.IlHYTM B 'I. I). B npe~IIO~OJ1[eHl'lH, 'ITO pas6poc ny'lRa no RMny~Cy 

24P/P <I(. 10%, ,II..1I.ff aTRX RHTepBMOB nOJIy'leHo: 
,II..1I.ff ",. -MeSOHOB (6HCTpM KOMlIOH9HTa) - (2,5; 3 (aTM), 

,II..1I.ff $"-MeaOHOB - (4,2; 5) (am). 

HMIryJIbC $" -MeSOHOB Onp9~9.murC.ll MeTO~OM MHIUlMHaaIJ;RR ,,3., npH­

MeH9HlIeM ~ 

elite (1?) 	 p" 1,9 am,~ 

C.C,(P)+t;,.Jt.fP-iJ.,,), 2,5 aTM.cP <. 3,4 ami 
-	 (19)c:iP)::: 

~eE.(P)-t' C",Sf.(P-1J..~)+ 

+('9-CJU.-C.)£,,(e-~), 4,2 aTM':P <.5 am , 

r~9 t.(pr ,na9TM gJOPMYJIOK (2a) (CM. Ta6~y), t;.- HOp.mPOBO-qHHii 

MHOll!JlTeJI;b, nponOPlUioH~Hl:Iit 'lRCJIy jI. -M9aOHOB B nY'lKe. CorJIaCHO pac­
'leTaM, ynOM.llHYTM B 'I. I M9~eHHa.a: KOMlIOH9HTa ~3 rrpHMeCH .,.«-MeaOHOB 

COCTaBJI.IleT 'V 30% OT nOJIHoro 'llIc.na. jA-M9S0HOB B ny-qxe. 

AmI HaltJIy'IlIIRX SHa'leHmt napaMeTpOB, BXO,D;.ll1llRX B gJoPMYJIy (I9). rro­

JIy'leHo: C 2,7 ± 0,1; KI = 1,54 ± 0,04; Wi = 0,89 ± 0,02;eC,... 4,8 ± 0,3; 1;...r 2,22 ± 0,02: Ps = 3,876 ± 0.0I4. 
CooTBeTcTBeHHo, cpe~Hmt HMnync Jr -MeSOHOB 

~ 2,970 ± 0,005 (raB/c) • 
llpHBe,neM ~~ cpaBHeHDH pesynTaT~ annpoKcRMaunR ,naHHHX B RHTep­

BM9 (4,2; 5) (am) (noc~e ~'llITaHRff gJoHa OT perHcTpaunR a~eKTpoHoB 
H ,)I-MeSOHoB): 

a) W'HI'iI:\lIel ( 2(1) (OM. Ta6JIm:(y) ­

~= 2,968 ± 0,013: KI = 1,53 ± 0,06; Wi = 0,87 ± 0,07; 
6) ~el (16) ­

~= 2,898 ± 0,010; KI = 0,83 ± 0,03 • 

Onpe.JIe~elllie COCTaBa ny;ma. 

llpou;eHTHoe cO~9pzaHHe onpe,ne~eHHoro copTa -qaCTHu; OT no~oro 'lHC­
~a 'laCTBD; B nyqxe eCTI:. 

nt -= (Ct./ £,./OI\) tOO r., .;,=e,Jl,'J ,k l .. • , (20) 

r~e Ct - onpe~~eHHl:le BWlle HOPO:POBO'llil:l9 1Io!ll0000TeJm, E.. aM - npe~8~­
lIoe SHallelllie Be.llll'lll:RH f:, ~ • 

B paCCMOTP8HBOJ( CoIIy'Iae (plIO. 2) BeJlH1Wia laM paBHa 

e~ 0 • 99 + CIt + C~ + ... 	 (2I) 
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COrJIaCHO IIOCJIe.IUIeMY COOTHOmemrn OTJl1l'IIIe BeJllI'I1IllH [, 3M OT I 
(cBasaRHoe C pa$XKqHoA ~KTHHBOCThD MOH~Topa ~ CXeMH COBII~9HBH 
M09TOpa c III'C) He3Ha'DlTeJIDHO. CJIe;n;oBaTeJIl.aO, IIC>.'I.£,Y'I9HHHe BHIIle SHa'le­
HBH ,!VIiI Ci rrpaKTH'leCKJI[ COBII~aJ)T co 3Ha'l8H111D1l11 n, B (20). 

Ms coo'l'Home~ (2I) :Bl'W£0 TaKEe~ JTO llPU9Ch OCTaJ[bma, KPOM9 
e-, P- R 'Ji- -'lacTl'III;, .neil:cTBRTeJl:&Ho' 6 He rrpeBHlllaeT .,...... 1%. 

M~ COIIOCTaBJIeHl,IIi pacqemoro SHa'leHBH (eM. (8}) n.':IIt 0,08 C 
3KCIIepHM9HTaJ[bHHM SlmqeHReM n.:.c,./C. = °,077.;tD ,004 B.B.ItHO xopomee 
cor,naCRe paCqeTa C ~KCIIepHMeHTOM. 

AllTOPU rrpI!SHaTeJI!>HH M • .ll.lIIaqipaaoBY, p.r. ACTBa.D;aTypO:ay, B.M. MS1>l!)-, 
POllY, C.H.IlJ.IA:lBKeBH'lY sa IIOMOII!I> R nOJIeSHHe o6cyx,nelmJi, a TaKEe E.A.Ky­
HaRO:ay R A.M.MaHaXOBY sa ueHHli€ aaMe'laHBH. 
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19. 6HO~H3HKa 

A6paaMRH X.Y., Xa4aTYPRH M.H., XyAaeepARH A.r. P13-86-593 
MeroAw onpeAeneHHR cpeAHero HMnynbca H cocraea ny4Ka 
BWCOK03HepreTH4eCKHX aapRmeHHWX 4aCTHij 

npeAnaraeTCR MeTOA npHfinHmeHHOtO paC4~Ta npHMeCH ~-Me30HOB 
e Fly4Kax BbiCOK03HepreTK4eCKHX (PIT>> mn> IT- -MeaoHoe. PeaynbTa­
TW paC4eTOB XOpOWO cornacy~TCR C AaHHWMH, nony4eHHWMH FlpH no­
M~H noporoeoro raaoeoro c4eT4HKa. OnHCaH MeToA onpeAeneHHR 
cpeAHero HMnynbCa H COCTaBa ny4Ka 3apRmeHHWX 4aCTH~ C FIOMO~b~ 
noporoeoro,ra30BOrO C4eT4HKa. no cpaBHeHH~ C cy~eCTBY~HM 
MeTOAOM npeAnaraeMWH MeTOA o6ecne4HBaeT 6onee BWCOKy~ CTaTH­
CTH4eCKY~ T04HOCTb H FI03BOnReT HCKn~4HTb CHCTeMaTH4eCKHe OWH6• 
KH npH onpeAeneHHH cpeAHero HMnynbca H cocTaea ny4Ka. 

Pa6oTa swnonHeHa B na6opaTOPHH BWCOKHX 3HeprHH 0~~~. 

DpeiipiDIT 06J.~IUieHHoro IUICTHTY'f& JI,D;epHbiX HCCJieiJ,OB&HHii. Jly6Ha 1986 

nepeBOA O.C.BHHOrpaAOBOH 

Abraamian Kh.U., Khachaturian M.N., 
Khudaverdian A.G. 

PlJ-86-593 

Methods for Determining Mean Momentum and Composition 
of High Energy Charged Particle Beam 

A method for fpproximated .calculation of ~-meson admixture 
in high-energy w--meson beams (PIT>>m17 ) is proposed. The cal­
culation results agree well with the data obtained using the 
threshold gaseous Cherenkov counter. A method for determining 
the mean momentum and charged particle beam composition by 
means of the threshold Cherenkov counter is also described. 
The m~thod proposed provides for a better statistical accura­
cy and permits to eliminate statistical errors in determi­
ning the beam mean momentum and composition. 

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