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• 

MHoronpoBOil04H3~ nponopt..tHOHallbHaSl KaMepa C KaTO,li,HbiM C'-IHTb1BaHH€M HH<PopMaLtllllil 

(MnK) Bb16paHa B Ka4ecrse 6a30Boro 311eMeHTa nepeo~ MIOOHH0.:1 CT8HL.tllllil ( ME1/1 ) 

(CM. PIIIC. 1) TOpLteao.:1 48CTIII C03.QaB3eMO~ YCT3HOBKH KOMnaKTHbl~ MIOOHHbli1 COJleHOlil,ll 

(KMC) [1]. 

PVIC. 1. nepea~ MIOOHHas:t CTaHL.t\lls:l ME1/1 TOpt..team:, 4acnt ycraHOBKIII KMC 

YcneWHbl~ aH31H13 ¢VI3lil4eCKHX npou,eccoa B03Mo>KeH nplil ycnOBIIIVI, 4TO ME1/1 

Y.llOBJleTBOpHeT Cfle,fl,YIOUlliiM OCHOBHbiM Tpe6oBaHH5lM: 

• 3¢x:j:JeKTVIBHOCTb pertKTpaU,IIIVI MIOOHOB BbiWe 99%, 

• njX)CTp3HCTBeHH3s:l T04HOCTb He xyJKe 75 MKM1 

• ycro~4111Boe ¢yHKI..l.liiOHI<1pQBaHHe 8 ycnOBIIIs:IX BbiCQKOrO ypoBHs:l HeKOppellHpQBaHHOro 

ctx>Ha (COTHH K111110rept..t H3 K3H3Jl 3/leKTpoHliiK\ot) Ill Han1114llls:l MarHIIITHOrO nOI15l Bei11114111HO.:i 

nops:~.nKa 3 T, 
• a6cOJliOTH3s:l OWH6Ka BpeMeHH CTOJlKHOBeHlil5l BCTpe4HbiX ny4KOB He xy>Ke 25 HC Aflfl 99% 

co6biTH~, 

• 3$¢leKTI1BHOCTb TpHrrepa nepooro ypoaHJI He xy>Ke ggox,, 

AflSl BblnOnHeHH5l nepe4111CJ1eHHbiX Tpe6oBaHHH ME1/1 HJrOTOBJleHa 8 Blil,[l,e Ha6opa 1113 36 

TpaneueH,llallbHbiX MnK, o6pa3ytOU!HX KOilbUeBOH AeTeKTOp C BHyrpeHHliiM pa,D,IIIYCOM 1060 MM 

111 BHewHKM paAH)'COM 2565 MM. OT.nenbHas:~ MnK co6paHa HJ 6 perl1CTPHPYIO~IIIx cnoea, e 

K3>K,li,OM 1113 KOTOpbiX paCCTOSlHIIIe Me)f(Ay KaTOA3MI1 (2h) COCTaBils:leT 6 MM, War 3HO,li,HbiX 

npoBOil04eK (s)- 2,5 MM, JlH3MeTp aHOAHOH npoBOilOKIII (2ra)- 30 MKM. 0,li,H3 lil3 KaT()JlHbiX 

nnocKocreH pa3peJaHa BAOilb pa.o.111yca Ha OAHHaKOBble pa.nHanbHble nonocKa.t (crplllnbl). Aml: 

BblpaBHIIIBaHiots:l ypoBHSl HeKOppe.I1111poBaHHOro ctx>Ha B,li,Oilb paAI1yca lot yMeHbWeHiotfl ero 

Blllotf1Hio1s:l Ha pa,li,H)'C€ 1,5 M CAenaH nonepe4Hbl" pa3pe3 KaT()JlHOH niiOCKOCTIII. BepXHSlSl 4aCTb 

KaTOt\HOii OllOCKOCTiot COCTO~T 1113 80 pa,lJ,lilaTibHbiX crp111n0a C YrJlOBbiM pa3MepoM y=2,33 MpaA 



(75 CTHnOB COCTaBn~IOT 10 rpa,Q,yCOB, 5 CTpHnOB o6pa3yiOT 30HY nepeKpbiH1~ COCe,llHIIIX MOK), 

HH}f(HJUI '-laCTb COCTOHT H3 4S CTplllnOB C YrllOBbiM pa3MepoM ·r=3,88 Mpa,ll ( 45 CTpl!lnOB 

COCTaBJ1.RIOT 10 rpa.qycoe, 3 CTpl!lna o6pa3yiOT 30Hy nepeKpbiTI!I.R). 06beM KaMepbl Me)t(Ay 

KCITO.llHbiMH MOCKOCT.RMIII 3i3nOnHEH ra30BOi1 CMeCbiO 10 Ar, C02, Cf4• 

MIOOHbl1 npoXOAJI 4epe3 ra.3, po)t(A(IIOT 3neKTpoHb1 nepBH'-IHOM I!IOH!Oa~HH1 KOTOpbiE 

.Qpeii!ctr;JOT k aHOJlHbiM npoBOnOKaM BA.Ollb CHJ10Bb1X nHHIIIM ::meKTpH'-I€CKOfO non.R. B6ni!I3H 

aHOAHbiX npoeonoK HO:O,AHble 31leKTpoHbl nopo>I(AaiOT 3neKTpoHHO-HOHHYIO naeHHy. B 
pe3yflbTaTe Jl.BH}f(€HHSI nOOO:t<HTeJlbHbl)( 1-K>HOB OT aHQJla K KaTOJl,aM Ha nOCJieAHHX 

HHAY~HpyerC.R 3ap.RJt nnorHOCTb pacnpe.neneHHFI Koroporo MO)f(HO omtcaTb ct>YHK~HeM [2] 

r(..l) ~ K, 1- tanh' K,..l , 
1 + K, tanh' K 1..! 

..l~(x-x0 )/h, K ~ !!._(1- _!_ K'") 
2 2 2 3 ' 

} t:1 L'2 
K 1 =4K2 ·K~ larctgK~ , 

r,ne Xo- KOOPAIIIHaTa MtOOHa OTHOCHT€JlbHO ~eHTpa CTpHna, 

X - KOOPAIIIHaTa B HanpaeneHIIIIII, nepneHAHKYn.RpHOM OCIII crp111na, 

K3 - napaMeTp, onpE.Qe.nSieMbiM OTHOWEHHEM rJs VI h/5. 
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PIIIC. 2. npiiiH~I-ln H3MEpeHH.s! KOOPJlliiHaTbl B MHOronpoeono'-IHOH nponopUI!IOHaJlbHOH KaMepe C 

KaTQAHbiM C4HTbiBaHHeM HH4>opMa~HH 

Anl=l Bbi'-IHcneHH.sl napaMerpa K3 OQAroroe.neHa cne~ManbHaJJ nporpaMMa, Ha pVIc. 3 

npell,CTaB/lEHa 3aBVI01MOCTb K1 OT r Js VI h/5 , 
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PHc. 3. 3aBIIICIIIMOCTb napaMerpa K3 or rJs VI h/s 
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nnoTHOCTb pacnpe.neneHIII.R HHAYUVIpDBaHHOfO 3aps:~.na Ha KaTo,ne Afl~ MnK c pa3m1'-IHbiM 

paCCTO.RHVIEM aHO,ll-KaTOJl npe.c,craeneHa Ha pV1c,4. 
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PHC. 4. nnoTHOCTb pacnpeAeJl€HH~ IIIHJlYUIIIpDBaHHOrO 3aPJIAa Ha KaTOAE Af!St MnK C 

pa3JlVI'-IHbiM paCCTO!=IHHeM aHO,ll-KaTOA 
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Aoml HHAY~HpoBaHHOro 3ap~.na Ha crp~nax MO}I(eT 6brTb Bbi4HC!leHa KaK 

(2r+I)W-:•_t" 

" 
q, ~ fr<A-)d(A-) ~ 

(21-I)W-2_..!!. 

" 

~___&___[ t~K"'t {K (2i+l)W-2x0 ))- ~K'" {K (2i-I)W-2x0 ))] 
112 arc 3 an 2 

arct 3 
tan , , 

K2K3 2h - 2h 

f,ll€ W - WlllpHHa CTpatna1 i=-n, ... ,-l,Q,l, ... ,n - K0111114ecTBO CTpHnOB, npHHHMa€MbiX B 

paCCMOTpeHHe ( npe,QnonaraeTCSI, 4TO MIOOH nepeceKaeT CTpHn HQMep 0). 0KOH4aTe11bHO 

HHAYLIHpoBaHHbiH Ha i-M crpl-1ne 3aP~A Q;=Q·Q;, r,ne Q - 3aps:~,n, o6pa30BaHHblilr Ha aHOAHOVf 

npoeonoKe. VIM€HHO MHO)I(eCTBO Q1 SlBJlSI€TCSI HO<O,llHOVf ~H¢l0pMai..IHeL/r AJHI aHam13a 

3KcnepHMeHranbHbiX ,qaHHbiX c MnK. Ha p~c. 5 npeAcraeneHo rlllmt4Hoe co6bm1e 8 yCJloBI-1SlX 

OTcyTCTBHFI <Pc>Ha, 

Beam Test(Jun98) Run 33105 0 kHz/ch muon 225Gev B=2-5T 
u ~ -- -- -

"' 200 

u 0 
poo 

100 

u 0 
D 
<(500 

250 

u 0 

"' 200 

u 0 
D 
<(400 

200 

IS o 
<C1 00 

50 

0 

~ 
5 

5 

5 

5 

5 

t~ 
5 

/l 
r1 " STRIF 

.. ' 

~ 
, 

STRIF 

~ 
15 

STRIF 

~ ' I 
'l 

l 
15 

STRIP 

' 

-~Jl. 
15 

STRIP 

10 15 

0.5 

9 

0.5 

9 

0.5 

9 

0.5 

? 

0.5 

9 

0.5 

0 

r=- ~ 

1 

L 
1 

L .. 

~~--

I ! 
2 n G;OU 

2 . 
,--3--

GR
4
0UP 

2 l G;OU 

-
'I 

I 

'-"-.J. 3 
-" 

4 
GROUP1 

----2--- 3 4 
GROU 

13 e\ 

98/08/25' 10,13 
____.__:_____L_____.___ __ .~..._"_ 

2 3 4 

PHC. 5. Pentcrpa~HSI O,llHH04HOfO MIOOHa MnK B YC!l0Bl-1SIX OTcyTCT8HSI Q>oHa. Cnesa -

I-1H¢K>pMar..tliiSI c Wecll1 r<aTOAHblX nnocKocreH , cnpasa - cpa6ora8wlile aHo.QHble rpynnbl, 

COCTOSII..l\H€ 1-13 Ha6opa aHOAHbiX npDBOJlOK 

4 

8bi.Q€J1HM OCHOBHble 3a.Qa4l-1 aHamt3a 3KCnepHM€HTa11bHbiX ,llaHHbiX C MnK: 

• onpe.Qenetme nepeAaT04HO~ cPYHKt..t~lil, o6ecne4111BaiOLUe~ nepexo.Q OT pe3ynbTaroe 

H3MepeHHVr K KOOPAHHaraM 4acnu-', 

• onpe.neneHHe KOOPAHHaTHOLir T04HOCTH, 

• peKOHCTPYKUH~ TpaeKTop»Vf H onpe.Qe11eHHe 3¢lQ>eKTHBHOCTJ.1 pemCTpaUHl-1 MIOOHOB. 

OnPEAEilEHME nEPEAATO'IHOiii 4>YHKI.IMM 

PaCCMOTpHM ,llBa OO.WO.Qa K BOCCTaH0811€Hl-110 nepe.QaT04HO~ ¢yHKI..Il-1~ - MeTOA OTHOW€HIIIi1 

(Ratio method) [3] " MeTOA tj>HmposaHH" (Fitting method) [1]. Ha npatm<Ke B KaYecrse 

1-1CXOAHOi1 I-1H4>opMai..IHH Mbl pacnonaraeM He Q 11 a Q,+P,+c, r.ne P; - nbe.Qecran KaHana 

311eKTpoH1-1Kl-1, E - C!l'('-laHHaSI ow1o16Ka (wyM 311€KTpoHHKH). P,+c - C!ly4a~Has:~ seni-14HHa, 

o6bi4HO pacnpe.aeneHHaFI no HOpMa11bHOMY 3aKOHy, 6 YC110BHSIX OTcyTCTBHSI perV1CTp1-1pyeMbiX 

4aCTI-11..11 aHa111-13HPYSI nnOTHOCTb pacnpeAeneHI-1SI P(+c, nerKo Ha~TH P, 1-1 .QVIcnepcl-110 cr 2(E). 

nocne Y4€Ta B€11J.141-1Hbl P11 B Ka4€CTBe VICXOAHO~ lo1HQ>opMal.lllll-1, Mbl pacnonaraeM Q,+E, B 

Aa11bHei1weM 3T'f B€111-141--lHY 0603Ha4HM Q,. 

Ha308€M KJlaCTepOM HenpepblBHYIO OOCJle,Q08aTeJ1bHOCTb CTp1-1nos C ypo8HeM Q,>3cr, 

orpaHI-14€HHYIO cnpaea 1-1 cneea napoVr crp1-1no8 c yposHeM Q,:::::3cr. 4epe3 Qc o6o3Ha4HM 

HaH6oJ1bWl-1i1 (1..1€HTpallbHb1Lif) Q, B Kllacrepe, a npa8b1Lif 1-1 J1€8bli1 COOT8€TCTBeHHO Q,=Q;~ 1 , 

Q1=Q,. 1. 04eBHAHO, 4TO COOTHOWeHI-1€ Qr 1-1 Q1 xapaKT€plo13Y€T nOJ10)1(€Hio1€ MIQOHa 

OTHOCI-1T€llbHO U€HTpa CTplo1na C 3aPSIJ\OM Qc, (yTb pa311VI4HbiX 8ap1-1aHT08 M€TO.Qa OTHOW€Hl-1~ 

COCTOVIT B TOM, 4TO KOHCTpyHpyeTCSI 8€111-14\o'\Ha a, nepe,QaiOUJ,aSI COOTHQW€Hl-1e Qr H Q 1, VI 3aTeM 

BOCCTaHaBJ1~8a€TCFI nepe,llaT04HaSI Q:>yHK~HFI _x::::f(a), r.oe X - KOOpJ).HHaTa MIOOHa 

OTHOCHT€11bHO 1..1€HTpa CTplo1na C 3apSI,llOM Qc, HanpHMep, paCCMOTpHM a 8 81--l.Q€ 

a 
Q,-Q, 

2Q, -Q,.-Q, 

04€8HAHO, 4TO a He 3aBIIICHT OT yp08HSI H0Hio13aU1111-11 nponopt..tlo10HallbHOfO HJll/1 

Cl-1CT€MaTI-14ecKorO lo13M€H€HHSI 3apSIAOB H H3M€HSieTCSl B I-1HT€p8aJ1e (-1, 1], a nepe,aaT04HaSI 

cjJyHKUIIIFI f(a) - HenpepbiBHaSI, H€4€THaSI, MOHOTOHHO 803pacraiOLUaSI, l-13M€HSIIOLUaSIC:R 8 

1-1HT€psane ( -0,5 W, 0,5 t11. 3aAa4a 80CCTaHOBJ1€Hio1SI f(a) np~ yC/1081-11-1, '-ITO X - lo13BeCTHaSI 

8€111o141o1Ha Tpa,llHUIIIOHHa Ill XOpDWO pa3pa6oTaHa. PaCCMOTplo1M C!ly4ai1, KOf,lla X- H€1-13BeCTHO. 

nycrb p{a)- nnOTHOCTb pacnpeA€11eHI-1:R a, P(x) - 0110THOCTb pacnpe,o.eneHio1SI X 1-1 a='f.'{ x). 

Tor.oa, KaK 3TO l-138eCTHo 1-13 reop1-11-1 eepoSITHOCTeLir, 

P(x) ~ p(\fl(x)) · W'(x). 

KorAa P{x) - pasHOMepHa, AflSI npoH3B011bHOro ax nerKO Hai1rH cooreercreyiOLUHi1 x 4epe3 

¢YHK~Hio1 pacnpeAen€HHSI X H Cl : 

w "' 
x~=---+w fp(a)da. 

2 _, 

TaKHM o6pa30M, nepeAaT04HaSl ¢JYHKUI-1FI npe.acraenSier co6oi1 <PYHKI..Il-110 pacnpe,o.eneHio1H a, 

YMHO)I(€HH)'IO Ha WHplo1Hy CTpHna 1-1 CA8HHyTyiO Ha n0110BHHY crp1o1na AflSI CJly4aSl paBHOMepHOH 

nnoTHocrH pacnpe,QeneHHSI KOOPAI-1HaT MIOOHos nonepeK crp1-1na. nOCJle,aHee yCJ1oe111e 

AOCTaT04HO MSirKoe AflSI 6onbwHHCTBa 3Kcnepi-1M€HT08. Ha p1-1c. 6 npe.acrasneHbl nnOTHOCTb 

pacnpe,o.eneHio1FI 1-1 4>YHKUHSI pacnpeAeneHHSI (SlApe nepe,D.aT04HOVf ¢JyHK1..11111-1) a. 

5 
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P1-1C. 6. n/lOTHOCTb pacnpe,Qe/leHVISI 11 cpyHKLtM.R pacnpeJleneHlot.R a 

An.R annpoKCMM6U.lotM cpyHKI..II-111 pacnpe.QeneHHSI a AOCTaTO'-IHO nonl-lHOMa ce,D,bMOrO nopSIAKa. 
T04HOCTb onpe,neneH!-151 KOOP.QI-lHaTbl O'R MO>KHO Ope.£lCTaBt-1Tb K6K 

(JJ~ 

/(Q 2 , 2 "" ,-Q,) +(Q,-Q,) +(Q,-QJ 
Q;(Q,. -Q,)-Q;(Q, -Q,)-Q;(Q, -Q,), 

rne Qu Qr, Q1 - 113MepeHHble Ha crp11nax 3apRAbl, a cr2 - n~otcnepcHSI wyMa 3neKTpoHI-1KH. 
PaCCMOTpl-lM JlBa cneu.ManhHbiX CJlyl.laR, Korp,a X= 0 VI X= ±0,5 W, T.e. MIOOH npoXOAHT l.lepe3 
U.eHTp CTpVIna VI Me)f(,fly CTp!-1n6MH. B 3TI1X Cn'f-1651X 

" " "" ~ J2. Q; ~ J2. Q q; , 

rAe Q,- nonHbl., Jap.RJl, lo13MepeHHbtH Ha KaTOAe, 
q r- npoH3B0JlHa51 OT AOlJI-1 11HJlYLII1p0BaHHOrD B npaBOM CTp~-tne 3apSI,lla. 

TaKI-lM o6pa30M, KOOPJlVIH6TH6SI T04HOCTb OOpe,tl,eiiSleTCSI OTHOWeHI-leM CVIrHana K WYMY Q/cr VI 
CKOpocTbiO H3MeHeHVISI AOfil-1 3ap5l,Qa B 6oKOBOM CTpHne. C H3BeCTHOi1 ,ll011eH ynpotlleH~Ui Q 
onpe,Q,enRen:51 BbiCOKHM Hanpsr>KeH~oieM VI r630Bb1M cocrasoM, q r- reoMeTpl-1ei1 AeTeKTopa, a -
Ka4ecTBOM HCOOJlHeH\II.R 3IleKTpoHHOrO KaHana. PaCCMOTpHM OO.£lpo6Hee OOBe,lleHHe Q~. 
HanpVIMep, Ha p1-1c. 7 Ope,tl,CTaBneHO pacnpe.Q,eiJeHVIe .ll011H HHJlYLIHpoBaHHOrO 8 crp11ne 3aps:~,aa 
B 3aBVICVIMOCTH OT paCCT051H~U:I Me)l(,(ly KOOpJlHH6TOi1 MIOOHa 1-1 u.eHTpoM CTpHna (npoTOTVIO P4 
(1], W=5,6 MM). 
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PVIC. 7, 3aBVICVIMOCTb Jl0fll.1 H3MepeHHOro B CTp~otne 3ap51Jla q OT paCCT051HVI51 Me)f(Ay 
KOOpAHHaTOi1 MIOOHa VI 4eHTpDM CTp~otna 

AflSI cnyl.laSI x=O He06XOJlVIMYIO npmt3BO.llHYIO cne,&yeT B351Tb B TOl.IKe -5,6 MM, AnSI x=2,8 MM 
B T04Ke - 2,8 MM. nerKO 3aMeTVITb, l.ITO npoH3BO,llHa51 B nepBOM cnyl.lae MeHbWe ,l.leM BO 
BTOpDM. 0TCIO,ll8 CneAyeT, 4TO KOOpJlHHaTHaR T04HOCTb nonepeK CTp~otna He OOCTOSIHHa, 6onee 
TOrO, TOl.IH~b B LteHTpe xy>Ke TOl.IHOCTVI Me>KJW crp~otnaMH. noABeprHeM AeTanbHOMY aHamt3y 
nose,c,eHI-'le Qr,KOrJla MtoOH npoxoAI-'lT Me>KAy crp~otnaMH: 

, 2K1 [ q ~- 1 
' h 2 l 2K W . 

(l+K.)·ch- 1__+(1-K,) , h . 

V13 3TO~ ct>opMyllbl cnetJ,yeT, 4TO TOl.IHOCTb Me)f(Ay CTpi-106MH yny'-!WaeTC51 C pDCTOM WVIpVIHbl 

CTpVIna, B npeAene OHa CTpeM1-1TOl K 

<Y·h 
<Y, 

£J2·Q·K, 

noBeAeHHe Qr B 3aBI1CI-1MOCH1 OT WHpHHbl CTploina W H paCCTOSlHI-151 
npoB0110KOi:1 VI K6TOAHOi1 nnOCKOCTbiO h npe.QCTaBJleHO Ha p1-1c. 8. 
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PHC. 8. 3aBH01MOCTb q'r OT Will hA!lJl 5=2,5 MM (MIOOH npOXOJ).I-1T Me)I(Jly CTpHnaM\.1) 

t13 pHC. 8 XOpoWO BHAHO, "'TO All~ W ~ 3h, KOOPJl.liiHaTHa~ TO'-lHOCTb BbiXO,IlHT Ha nnaTO. Ha 
pHC. 9 npeacraBJ1€HO nOB€,Q€HHe q',Anfl CJly4aJ1,KOr.Qa MIOOH npoXOAHT 4€pe3 LI€HTp CTpHna. 
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P~c. 9. 3ae~otCHMOCTb q",or WH h fJJl~ s=2,5 MM (MIOOH npoxoAHT 4€pe3 ~eHrp crpvtna) 

~3 pHC. 9 Clle.o,yeT, \.ITO M3KCVIM311bHoe 3H34€HII!€ q', AOCTHr3eTOI npH W ~ 0,9h H MOHOTOHHO 

naAaeT c pocroM W. 0KOH4aTellbHo Afl11 W < O,B3h KOOP.lH1HaTHa.SI T04HOCTb s L.I€HTpe crpvtna 

1lY"4we, 4€M Me:li<Ay CTpHnaM\1!1 Afi.SI W .; 0,83h T~HOCTH COBn3A310T, H AJlSI W > 0,83h 
KOOPAHHaTHa51 T04HOCTb B u,eH"q>e crpama xyJKe TO'-IHOCTH Me>Klly crpa-maM". AHaJH1T"4ecK"e 

O~eHKH KOOpJl~HaTHOit T04HOCH1 nonepeK CTp"na JlllSI W = 5 MM (nporonm P4) "OTHOWeH"SI 

c"rHalla K WYMY paBHOMY 125 npeACTaB!leHbt Ha pHC. 10, 
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CL'ORO\TATE ACROSS STRIP (.n,.-n) 

P1-1c. 10. V13MeHeHHe KOOP.QI-1HaTHO~ T04HOCHI nonepeK crp1-1na 

V1TaK, KOOPAiilt·laTHas:l T04HOCTb 3aBH01T K8K OT B€/H141-1Hbl I-13M€p€HHOrO Ha KaTOil.€ 3ap51Aa 

(npl-1 Q:H1KCHpOBaHHOM ypOBH€ wyMa), TaK \II OT MeCTa npOXO)I(Jl€HH5l MIOOH8 4€pe3 CTpVIn. 

nnorHOCTb pacnpeaeneHHfl l-13MepeHHOro JapJJAa P(Q) no.Qo6Ha nnorHOCTI-1 pacnpe.QeneHH9. 
naHAay (eM. P"C. 11). 

~ 
;;; 100 

~ 

" ~ 

•o 

•o 

'·"' 

D 
..J/ 

~ 
l '"" . "'" .......... ..u, ... ~ ... ~. .,,,..,..,...,.,.._ .. ~ O>C'O 

t ' , 1 o'oo' ' • 1 ~00, ;~~~CTEO C>-<A,O:lOE e.O<l 

I 
I 

.:"OOCI 
Q(..a.OCl 

PHC. 11. nnoTHOCTb pacnpe.neneHioHI (HeHOpM3JU130BaHHa~) P(Q), M3MepeHHOrO Ha KaTOA€ 

3aP~Aa 

nycrb P(x) - nnOTHOCTh pacnpeJleJl€HVIR KOOpA~otHaT MIQOHa nonepeK CTpHna, TOrAa 

ycpe.nHeHHYIO KOOPAVIHaTHYIO T04HOCTb MO>KHO H3~n1 KaK 

9 



a,=,/ J Ja~(x.Q)P(x)P(Q)d(x)d(Q) 

Ha Plo1C. 12 nOKa3aHa 3aBI-101MOCTb Cpe.AHeM T04HOCTI-1 OT W11tp1-1Hbl CTptma np1o1 paBHOMepHO~ 
nnorHOCTH P(x) Afl'il pa3mi4Ht.tx: MnK. 
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~~,.,.CLE LAYER SPA~IAL ~ESOLUT!ON(RATIO METHOD) 
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SIGNAL/NOISE 125 
ANODE-ANODE 2.5mrn 
ANODE-CATHODE 3.Drnrn 
ANODE-CATHODE 4.0mm 

__ ANODE-CATHODE 5.0mrn 
ANOOE-CATHPDE 6.Dmm 

~~,C"-~~.3~·- 4 5 6 j· 8 9 10 

STRIP WIDTH, W(rnm) 

PHC. 12. 3aBio1Cio1MOCTb CpeAH€~ KOOpJI,HHaTHO~ T04HOCTVI M€TO,lla OTHOWeHH" OT Wlo1pHHbl 
CTpltlna AJ1:A MnK C pa3JUtl.IHbiM paCCTOj:~HiiteM aHOA·KaTOA 

V13 pHC. 12 BHAH01 LITO Halo1flY4Wa'il T04HOCTb llOCTiilraeTal npl-1 W ~ h, ,llanee, B I-1HT€pBall€ W~ 
$ 7 MM T04HOCTb yxy,QwaeTOI C yee.mi4€Hio1€M h, a Aflj'! W > 7 MM Hao6opoT T04HOCTb 
ynyYwaera:~ c YBellH4€HHeM h. 

tJ,n~ Cflj'4a.R, KOrtJ,a OTHOCiiiT€JlbHO HaM6o11bWero 3ap.RJI,a B CTp~~tne ( Q;) lt13BeCTHO TOilbi<O, '-ITO 
3ap51A npeBblceJl HeK~~ npe,£1eTlbHO ,llOnyCT~MbiH ypoBeHb, B Ka'-lecTB€ u MQ>I(HO 
peKOM€HAOBaTb 

a Q+! -Q_! 
Q,+l + Q,_l - Q,+~- Q,_~ 

0TM€THM OCHOBHbl€ npeHMYutecTBa Ill H€AOCTaTK~ M€TOAa OTHOW€HHl:i. 0'-I€BIIIAHO, '-ITO 
np€AIIO>I(€HHb1H M€TOJl npocr B peallHJaUHH, o6naAaeT BbiCOKHM 6biCTpot:~eHcrBH€M, 3Ha'-I€HH€ 
U He 3aBHCIIIT OT CHCT€MaTH~€CKOrO JlH6o nponop~HOHallbHOrO ~3M€HeHH$1 H3MepeHHbiX Ha 
crpHnax 3apl=IAOB, O.£lHaKO era HCnOilb30BaHHe npe,t:tnonaraeT, '-ITO K11aCTepbl He 
nepe:KpbiBaiOTOl H WHpHHa CTpHna ( ~ I-13BeCTHa, nocne,t:tHee ycnOBHe He scerAa BbiOOf!HHMO 
tllll=l MnK c paA1-1aiJbHOH CTPYKTYpo~ crp111na. 

10 

) 

nepeHAeM KO BTOpoMy M€TOAY BOCCTaHOBJl€HIIIl=l nepeAaTQ\-IHOH cJ>yHKUHIII. 8 paMKax M€TOAa 
4l1-1THpoBaH~$1 Heo6XOAHMaR KOOPAHHaTa MIOOHa (.k} H 3apS1A.- lo13M€peHHbiH Ha KaTQA€ (Q), 
OOpe,Q€11RIOTOl 1113 ycnOBHSI MHHHMyMa F, rAe 

' 2 
F(x,Q)= L;(Q,•w -Qq,(x)) 

1=1 

fl - '-IIIICJlO CTpH008 B KllacTepe, npHH.ATbiX B paccHOTpeHHe, 
i- HOMep crpHna s ~macrepe, 
Q,mea - H3M€peHHbiH 3a~ B CTpa.tne, 

q,- - Aonl=l HHAYUMpoeaHHOro Ha crpMne JaPS~Aa. 
npMHHMast BO BHMMaHHe, '-ITO OWM6KM M3MepeHMst pacnpe,t:teneHbl no HOpMallbHOM)' 3aKOHy, 
nO.ny'-I€HHbl€ OU€HKH Q 1-1 X stBJlsttoTCR HecMe~eHHbiMH H ~KTHBHbiMH. TO'-IHOCTb 
BOCCTaH081l€HHst KOOPAHHaTbl CTG MQ}f(HO npettCTaBHTb KaK 

(Y 

" --''~·' ----;;--
"" = [ (fq,q;)'] 

/~ 12 l- II 

2 Q 7:;q, . tq:'. ~q, 

,llnst CllY'-!al=l, KOrAa MtOOH npoXOAHT '-1€pe3 U€HTp crpa.tna mt6o M€)1(Jly crpMnaMH, nerKO HaHrn, 
4TO 

a 

u, J2Q,/I,q;' 

'"'I 

Aanee, Aflst n, paBHbiX 2 n1-16o 3, nOil'f-I~M 

a 
ac; = J2-Q·q; 

TaKMM o6pa30M, AJlH KJlaCTepoB, WHpHHOH 2 llH6o 3 CTp11na, KOOPAHHaTHbl€ TO'-IHOCTM MeTO,lla 
OTHOW€HHH ~ M€TOAa cPKTHJ)OBaHI1st C0BrtaAaiOT1 €CJ1M MIOOH npoXQA11T '-l€pe3 l.t€HTp CTp11na 
lll16o M€)1(Jly CTpHnaMI1. Bee OCHOBHb&€ 33Me4aH11JI OTHOCHTeJlbHO TO'-IHOCT'M MeTOAa 
OTHOW€HMi1 nonepeK CTpHna Ka'-leCTBeHHO MO}f(HO nepeHecrM Ha MeTOA 41MTI1poBaHHst. Ha p11c. 
13 npen.crasneHbl aHan11ll1'-lecKHe OUeHKH KOOP.QHHaTHOH TO'-IHOCTH nonepeK crpMna AJ'IH AByx 
MeTOAOB (W= 5 MM). 

ll 
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Pt1C. 13. H3M€H€Hl-1€ I<OOPA\.1HaTHOi1 T04HOCB1 nonepeK crp1-1na A115l M€TO,Qa OTHOW€Hl4i111 

M€TOA6 ¢\.1TV1po86H\o1fl 

3aM€ntM, 4TO yny4W€HI-1€ T04HOCT\o1 nonepeK crpvtna AMI MHorocnOi1Hoi1 MnK (K6K €AVIH0r0 

A€T€KTOp6) MO:lK€T 5b1Tb AOCntrHyTO 36 0-I€T CJlB!-1ra pemCTpt1pyiOLUt1X nnOCKOCTet;i Ha 

0011081-tHY Wlo1pi-1Hbl crp1o1na [1]. Ha pt1C. 14 npeACTasneHa 3aBIKL1MOCTb cpeAHeii T04HOCTY1 

MeTOA6 ct>HT1-1poB6H\.1~ OT Wlilp\o1Hbl CTplilna AJlfl MnK C pa3JU14HbiM pacCTOfiHI-1€M 6HO.Q-K6TOA. 
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Plo1C. 14. 3aBI.tC~MOCTb CpeAHe~ TO'--It+Oeft.t MeTOA8 ¢>1-1Tio1poBaH!II!=I OT Wio1plo1Hbl CTPI·tna AJl!=l MnK 

C pa3Illo14HbiM paCCTO!=IH!IIeM 8HOA·KaTOA 

Mo>tCHO not<MaTb, 4TO a o6LUeM cnyYae 

ar;-:::; aH. 

12 

I 

VI3110)KeHHaf! cxeMa Mero,Qa ¢HTHposaHHSI HAean!II3HpoeaHa M npMM€HIIIMa Afl!=l cny4aee, 

KOr,lla He Tpe6yeTCR ,ll0CT1o1)f(€HM!=I npe.QenbHO ,QOnyCTHMOH TO'--IHOCTH. npo6neMa COCTOHT 8 

TOM, 4TO MOTHOCTb paCnpeJ:l€11€HH!=I 3apsttta (r(A)) Ha~eHa M3 ypaBHeHH~ 311€KTpocT8THKM 

6e3 y'--leTa €MKOCTHOi1 CBR.3H Me)f(,Ay CTplo108Mio1 ill 8Jllo1S!Hio1fl 311€KTIJOHHKI'I1 OO,llCoeti.MHeHHO~ K 

CTplllnaM, ,llanee, 3apS!Jl.- co6!11pa€Mb1H Ha aH~HoH npoBOflOKe, lo13M€HSI€T K3MepeHHbiH Ha 

CTpl'lnax 3aP!=I.ll Ha o6LUYIO AflSI BCeX CTpMnOB Belli114HHy, nponOpli,HOHaJlbHYIO Co6paHHOMY 

3ap!=l,qy. WMpHHa pa,llHaflbHbiX crpl'lnOB 3aBHCHT OT pa,llHyca (/?) lo1 MO>t<eT 6b1Tb Ope.QCTaBJleHa 

KaK yR, r,Qe y - yrnoeoH pa3M€p crp11na B paJll1aHaX. 0KOH'--IaTenbHO MI'IHI1MH311pyeMaf! 

4>YHKUMSI Fe 3TOM CllY'--Iae BblrilAAMT teaK 

" I~ )' F(x,Q, R, t.) ~ L w,""" - Q[(l- 2(k, + k, ))q, + k, (q,_, + q,.,) + k,(q,_, + q,,) + t.)-
•-l 
~ 

rAe k1 111 k2 - ll0111o1 JaPRJla, nepe.nasaeMble coce,QHHM crp1-1naM, 

.J·Q- o61.11ee ,IJ.Ilfl scex cTpa.moe cMelJ.IeHIIIe H3MepeHHoro 3ap!=l.na, 

q,- ,ll011fl I'IHAYLtlilpoBaHHOrO Ha crp1o1ne 3apR,lla, 3aBI-1CRI.ll3fl OT X H R. 
3aM€'--IaT€1lbH0 TO, 4TO lo1CKJ1104HTeJlbHO no lo1H¢0pMat.tHH C K8TOlJ,a YA8€TCR Ha~TI-1 He TOflbKO 

KOOp,llHHaTY MIOOHa 1 HO 1o1 paA~1YC, Ha KOTOJlOM MIOOH nepeceK MnK. VIHbiMH CJ1088MH, 

OAHOKOOp,lllo1HaTHbli1 no csoeH npHpo,Qe ,neTeKTOp CTaHOBHTCSI K8K 6bl ABYXKOOPAHHaTHbiM. 

no,q'--!epKHe~, '-ITO napaMeTpbl k1 11 k2 onpe,QenS~tOTCSI npe,Qeap~o~TenbHO. To4HOCTb 

onpe,Q€11€HHSI pa,QHyca MO>tCHO OOBbiCHTb, ecm1 np11HRTb 80 BHI1MaHI1e TO, '-ITO MIOOH 

nepeceKaeT wecrb nnOCKOCTe~. Ha p1-1c. 15 npe,Qcrae.neHa n-tcrorpaMMa BOCCTaHosneHHbiX 

3Ha4€HHH paAHyca AflSI OTAellbHO\J perHCTPHPYIOI.lleH nnOCKOCTI-1 npH YCIIOBI-11-1, 4TO MIOOHbl 

npoXOJ1111111 4€p€3 o611iKTb 2x2 CM. 

[f---~ 
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2600 ~000 

RAOOUS(.--nrn) 

P11c. 15. Pacnpe,qeneHHe BOCCTaHoeneHHbiX paAHycos 

OTMeTHM OCHOBHble npeHMYlUecTBa 11 He.QOCTaTKH MeTQAa tf>HTHpoBaHio1!=1. 3TOT M€TOA 

o6Jla,llaeT BbiCOKOH T04HOCTbl01 a,Q8nTI1BHOCTbl01 003801lf!eT o6pa6aTbiBaTb 

nepeKpbiBaiOLUHeol KJlaCTepbl, ,llOnyCKaeT CI1CTeMaTH4ecKDe lii3M€H€HH€ H3MepeHHbiX 3ap!=l,llOB, 

QAHaKO no 6biCTpoAei4CTBMIO OH ycrynaer MeTQAy OTHOWeHHH. 8 K8'--lecTBe OnTHMaflbHOH 

MO>tCHO Ope.DJIO>KHTb"Ml>TepHaTHBHYIO CXeHy 8HaJ1113a KnaCTepa, T.e. no M€TO,ny <flHTio1jXIBaHHfl 

aHa111-1311py10TCfl KJlacrepbl, H€ .nonyCKatOLUHe aHanl-13a no MeTOAY OTHOW€HHH. 

ll 



OllPE,IIE/lEHI'IE KOOPAIIHATHOH TO'lHOCTI1 

B ynpOlJ.I.€HHO~ MOtleln-1 T04HOCTb BOCCTaHOBlleHl.Ul KOOPtli1HaTbl MtOOHa ax MO>KHO 

npeACTaBIIITb lf:aK .. 
' ' ' a; =a;"''.+ a-,i" + cr,;, 1 + cr,;,,):. +a,~'"' 

r.Ae amer.- T04HOCTb MeTo,lla AJHI nepexoAa or 1<13Mep~eMbiX c\o1rHanoa K KOOPA1o1Hare, 
nQApo6Ho 3Ta eem1YI-1Ha o6cy)I(Aanacb Bbtwe, 

ad!f- BK11aA,Onpe.qen~eMbli:1 ,(l.IIIQ>¢'{311€~ 311€KTpGHOB [4] np11 IIIX ABlot>K€HI411 K aHOAHO~ 
npoaonoKe B ra3DBOM o6beMe MnK. Am~ €tli1H11'iHOro 3neKTpoHa ad,ue MO)f(HO 
Haihl-1 KaK 

a.~, "' ~ .J2Dt , D = 2t:r =EAr 

3m 111 ' 

rAe t- BpeMR ,ll811)f(€HI151 311€KTpoHa, c- 3H€pn1Sl 3!1€KTpoHa1 r- cpeAHee epeMSl 
Me)f(Jly CTOJ1KHOB€HI151MI1 311€KTp0Ha C MOJleKyllaMI-1 raJa, Ck - xapaKTepHaSl 

3Hepnut, m- Macca 31leKrpoHa. ,D.nSl N 31leKTpOHOB if dlf=if d!f. 1t/N. HanpHMep, AflSl 
nporontna P4, ra3oeoro cocraea Ar(30%)+CF4(20%)+C0;{50%} 11 Hanps:~>KeHI.1H 
2,8 KB, ddif'=' 13 MKM, 

CJ'm.f.- BKilB,Q, onpep,em'leMbli:1 Blll-1fiHlt1eM MarHI-1THOrO OOilfl Ha ABlt1>tryll\lt1~Cfl ::meKTpoH [1), 
(5), OO,!lpo6HO 06 3TOM BK!la,lle B nocnet1yiOW,lt1X: pa60TaX:, 

a;mg_- BKJla.Q, OOpe.Qel1fleMbl~ yrllOM Me>KAY TpeKOM MIOOHa lt1 HanpaeneHio1eM, 
nepneHAio1KYI1flpHbiM K OCI-1 CTpHna. nplt1pQAa 3TOrO BKllBAa COCTOHT B TOM, "'TO 
Qx>pMa 1-1HtiY~lo1pOBaHHOro Ha KaTOAe 3apfiAB 3aMeTHO IKKCDKaeTCfl C poCTOM 
Wlo1p1-1Hbl HHTepBalla Ha aHOAHOH npoBOilOKe, rJle co61-1pa10TCfl 3JleKTpDHbl 

l-10Hlt13BUVII-1, 

arru~c- BKllatl, onpet:~enReMbl~ Kal.leCTBOM lt13rDTOB!leHitls:'l MnK. 
V13110>Kit\M OO,Qpo6Hee OCHOBHble 3TBObl lo1 pe3yllbTBTbl O~eHKio1 K00p.Qio1HBTH0~ T04HOCTio1 

npoTonma P4 MnK. Bbl6paHHble 3Kcneplt1MeHTBilbHble YCI10Bio1s:'l o6ecnel.llt1BaJH1 am.r.=35 MKM 14 
aang.= 0. BHBliBile peWLIIM BOnpoC 0 TOM, Kat< pacnpe.D.eneHbl OWI-16KLII Li13MepeH1-1H KOOpt:ILIIHBTbl 
MIOOHB. MO)f(HO OOKB3aTb, "'TO C yMeHbWeHio1eM paCCTOfiHLilfl Me}l()ly perlo1CTp\llpyeMbiMH 
1.1aCT\III..4BMI-1 T04HOCTb 3aMeTHO yxy,Q,waeTOI. MIOOHbl, nepeceKaiOLU\IIe MnK, pD>KABIOT 0-
3neKTpoHbl, KOTOpble, conpoBO)f(Jlafl MIOOHbl, 3HBI.llt1TeJlbHO VXYAWBIOT T04HOCTb [6]. TaKlt1M 
o6pa30M, OW\116KI-1 Li13MepeHL11i1 pa36HBaiOTCfl Ha ABa MHO>Kecrea. K nepBOMY OTHeCeM C11Y4BI-1 1 

KOr.Qa MIOOH He \llcnb1T3Jl BJ11.1RHio1fl 8-3JleKTpQHOB, KO BTOpDMY - KOrJla MIOOH lt1CObiTB11 Blll-1fiH\IIfl 

8-3/leKTpOHOB. TaKit!M o6pa30M, Ja,Qa4a 01..4eHKI-1 KOOPALIIHBTHOi1 TO"''HOCTI-1 CBOAI-1TCfl K 01..4eHKaM 
T04HOCTlt1 B Ka)f(JlOM 1-13 MHO>KeCTB lt1 K 01.,4eHKe KOlll!l"''eCTBeHHQrO COOTHOWeHI!Ifl 3THX MHO>KeCTB. 
5Yt:teM HCX0ll\.1Tb 1-13 Taro, '"ITO Mbl He pacn011araeM 8HeWHI-1M HCTO"''Hlt1KOM 1-1HcPopMBI..4lt11-1 0 
KOOPAI-1HaTe MtooHa, lo1HbiMLil CJlOBaMI-1 1 Mbl Ha~eM KOOp,ll1-1HBTHYIO TOYHOCTb perHCTpHpytow,ero 
CJ10fl MnK, HC00llb3Yj:j TOllbKO ~H<PoPMBI..41-110 C MnK. A.nfl peWeHit1.R nocraeneHHO~ ~a4H 
Heo6XO,[J,~Mbl pet<OHcrpylo1poBaHHble TpeKvt MIOOHOB, HO Aflj:l peKOHCTPYK1..41<H1 TpeKOB 
Heo6X:OAI-1MO 3HBTb TO~HOCTb AeTeKTOpa. 3ry Tpy,QHOCTb MO)f(HQ npeoAOileTh, aHa11H3Lilpy~ 
Co6btTH~, CO,[lep>Kau.tHe O,Q'-1).1 '-1 TOilbKO OA'-iH K.nacrep 8 CllDe (CM. pltiC. 5), T.e. CO,Uep>KBW,He 
TOilbKO Q,!llt\H MIOOHHbli'l rpeK. H3 BH3Jllil3a no,no6Hb1X Co6btTH~ Clle,llyeT, YTO nllOTHOCTb 
pacnpe.aeneHltl~ ow116oK l13MepeHHi1 KOOPAHHaT YADBileTBot*renbHO napaMeTpH3yeTCfl 

Bblpa>KeHI.1eM 

l'lx)=p,·N(IJ.a1'JT(l~p 1 ) N(O,a:), 
14 

r.o.e N- nnoTHOCTb HOpMBilbHOro JaKOHa pacnpe.qeneHH~, 
a/{ a/)- j:1HCnepcHV1 OWH5oK H3MepeHvti1, 

p1 - sepo~THOCTb owvt6K~ ~3MepeHH~ c AHcnepcHeK a/. 
,D,Hcnepc~~ D(x) nnoTHOCT~ pacnpeaeneHI-1~ P(x) pasHa 

D(x) ~ p, · a 1
2 + (1 ~ pJ ai, 

1-1 MO)f(eT 5b1Tb nerKO Bbi"''HC!leHa B paMKaX MeTOll,a HaHMeHbWiiiX: KBaJlpaTOB, TaK KaK 
KOOPAHHaTHast TO'-IHOCTb scex Clloee MnK D.QHHaKosa. Anfl onpe.qeneHHfl P1, cr1 1-1 az 
Heo6XOAMMbl napaMeTpbl TpeKOB. nycrb X{i=J,2, ... ,6)- KOOp,QMHBTbl rpeKa, Zi- llOJlO>KeHHe 

i-oro.nereKTI-1PYteLUero CllOst a HeKoropoK o6l!leit CHCTeMe KOOPllHHaT H x;ao+a1z+a~ -
MO,Qenb TpeKa. TaK KaK nnOTHOCTb P{x) He S!BilfleTC.R HOpMallbHOH, AJl~ onpe,QeneHH~ 
napaMeTpoB TpeKa 6y.neM HCn011b30BaTb MeTO,Q M3KC~MyMa npaB,l\OnOAo6VIfl [7), KOTOpbiH 
o6ecne"''HBaeT nplil ,QOCT3T04HO o6W,I-1X npe,Q,nOJlO)!(eHvtfiX 3¢x1>eKT~BHOCTb Ol..leHOK. 
0KOH4aTellbHO nonyl.lliiM C11e,ny10w,y10 01CTeM'( ypaeHeHio1H OTHOCIHenbHO a11 ab a2: 

rAe 

k = , 

6 ' 6 6 

a,Io ~ k, l +a,Iz,(l~k,)+a2 Iz,2 (1~k,)~ Ix,(1~k,), 
1=1 H•l i"l ,,j 

(, 6 6 6 

a,Iz,(1 ~ k,) + a1 Iz,2 (1 ~ k,) + a 2 Iz\1 ~ k,) = Ix,z,(1 ~ k,), 
1~1 '"\ 1"1 1=1 

6 6 6 6 

a0 Iz,'(l ~ k,) + a,Iz~(l ~ k,) + a 2 Iz,'(1 ~ k,) ~ Ix,z,'(1 ~k,), 
w w w w 

(1- p,)a, e 
p,a, 

( x, - a o - a 1:, - a 2:} ) 2 
( 0' i - 0' 1

2 
) 

2a-,1a-i 

1 + (1- p,)a, (x,-ao-al:, az:,2)2(ai al) 
e 2al2ai 1 

pp, 

(j2-(j2 
2 I 

2 a, 

,D,aHHB.R CI1CTeMa ypaBHeHHH fiBilfleTCfl HeJlHHeHHoH. ,lln.R ee peweHiilst liiCnO.mayeTOI 
11Tepa~vtOHHafl npoue.o,ypa, Ha Ka>KllOM ware KoropoH nocne yro4HeHH.R k{i=1,2, ... ,6} 
nepeBbNHCJlfltoTCSI aa, ab a2- 0Ka3al10Cb, 4TO AJlfl CXOAHMOCTH npo1..1ecca AOCTaT04HO TpeX 
waroe. Hal.lallbHble JHal.feHiilfl Pu aJJ a2 onpe.D,enfltoTOI no peJynbraraM annpoKCHMaUHH 
X{i=1,2,. .. ,6) MeTOAOM Hai1MeHbWHX Kea.npaTOB. npi1HHMBfl BO BH~MaHio1e TOT cJ>aKT, "'TO 
¢YHKUlt1st npaBAOOOAo6Mfl liiMeeT HecKOilbKO llOKaflbHbiX MaKCHMYMOB oco6oe BHHMaHio1e 
y~enflllOCh Kal.lecrey Ha"''allbHbiX npH5JlH)t(eHMill afi a1.t az. CnettYtol!lafl npo1..4e,Q,ypa ABila 
HaHllY4WHH pe3YI1bTBT: 

- paccMarpvteanlo1Cb sce803MO)!(Hble co4eTaHI-151 H3 Tpex 3lleMeHroa ll.!l.R x.- (1-1111-1 ABVX 
3JleMeHTOB ll.!lfl npfiM011Httei1HoH MOAe!lH TpeKa) VI OOpe,!leJlstllHCb a(i ab a2 (1-111~ 8a, a1), 

- Bb16vtpanC51 Ha6op, o6ecne4111BaiOW,11H MBKCio1Ma!lbHOe 3HB"''eHMe ¢yHKU11Lil npaBAOOOJlo6Hfl. 
HaHAeHHble napaMeTpbl TpeKOB ~otcnonb30Bai111Cb ll.!l.R OKOHYaTenbHOro yroi.!HeH\IIfl Pu CTJJ a2o 

CnettyeT nOAI.lepKHyrb, 4TO 113JlO)t(eHHbll1 MeTOA o6na.QaeT Bb1COKI1M 6blcrpo.QeikrevteM 
6.naro.Qapfl roMy, 4TO Ha Ka)I(,QOM ware pewaeTOI 1111HeHHafl c11creMa H3 Tpex (nayx) 
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ypaBHeHIIIH. Ha pYIC. 16 OpeACTaB.neHO OOEJeAeHIII€ k1 B 33BIIICIIIMOCTIII OT OW1116KIII Bbi'-I~CJleHJ.Hl 

KOOPA~HaTbl All~ Cl1y4aSI P1 = 0,9, a1 = 80 MKH, a 2 = 600 MKH. 
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PHC. 16. 3aBKCI-IMOCTb ~ OT ow~6KH Bb14~CJ1eHIII~ KOOPAIIIHaTbl MIOOHa 

Ha pliiC. 17 (BepXHSISI 4ECTb), npeACTaB.n.RIOll.IIIIM KoppellSI~IiiiO Me>t<Ay I<OOPA~HaroH TpeKa Ill 

OWH6KO&il Bbi'-IHCileHHSI 3TO" KOOPAMHaTbl , XOpoWO BHJlHbl C~CTeMaTiil4eCKiile OW1i16Ka.1, 

OO,Il'-IHHSI10utl-1eo1 CHHyCmtaallbHOMY 3aKOHY Ha W~pi-1H€ CTplilna. Ha Hlii>KHeM PIIICYHKe Ta >K€ 

KOppell.R~HA 1 HO nocne BBeAeHIIIA Heo6XO,Ill1MbiX OOnpaBOK ( W = 5 MH). 
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P11C. 17. Koppen~~\IIR He>t<Ay KOOPAIIIHaTO&il TpeKa MIOOHa ~ OW1i16KoH Bb14111CileHiiiR ::no&il 

KOOp,llliiHaTbl AO 11 nocJI€ BBeA€HiiiSI nonpaBOK 
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Ha p11C. 18 OpeJJ.CTaBileHa 0KOH4aTenbHaR OllOTHOCTb paCOpeAelleHHSI OWH6oK Bbi'-IHCileHa.'I:R 

KOOPA11HaTbl MIOOHa MR npoTOTHna P4 MnK. 
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GAS A<(307.)+CF.( 1 0%)+C0,{607.) 
ST'<IP WIDTH 56 mm 
ANODE-CATHODE DISTANCl: ._'; mm 
ANODE-ANODE DISTANCE 2 54mcn 
MACNETIC FIELD 2.6T 
p.-TRACK(225GeV) 1"-0". -,)=10G 

0-P,•N,(O ,J, ')+( 1 _ -P,)•N2(0.,o2') 
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RESIDUALS(rnrn) 

P11c. 18 nnoTHOCTb pacnpe,QeneHH~ (HeHopMa/WI30BaHHaR) OWI16oK Bbi'-111CileHI1~ KOOp,llHHaTbl 

MIOOHa All~ npoTOTHna P4 MnK 

PaHee 6biJlO nOKa3aHo, 4TO KOOPAHHaTHa~ T04HOCTb o6parHo nponop~HOHallbHa 

J.13M€peHHOMY Ha KaTOJl€ 3ap.RJly, KOTOpbJ&il, KaK I-13BeCTHO, 3aBJ.1CHT OT BbiCOKOrO Hanp.R>KeHH~. 

Ha p11c. 19 OpeACTaBJl€Ha 3aBI1C11MOCTb a-1 OT BbiCOKOrO Hanp!=!>K€HHR, noAaHHOro Ha npoTOTI-10 

P4 MnK. 

1120 

o 

"' 
•. 

\ CAS Ar(.30~)+CF.( 1 O%)+C0,(60~) 
~ 110 

~ '.;::TRIP WIDTH 5.8 rnm 

•oo 
\ \, 

\\ .... ~ 

: \ ........ 

90 ::_STRIP WID\H 4.8 ~m 

\ ' 
\, " 

BO ~ 
r 

70 

so .______._____l_ ~--· 

.. 

ANODE-CATHODE DISTANCE 3.mm 

ANODE-ANODE DISTANCE ::?.54.-n.-n 

MAGNETIC f"IEl_D ~ ';>T 

,u.-TRACl<.(225GeV) ...,-o• . ..,_ 1 o• 
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P111c. 19. 3aBI-1CHMOCTb a1 or BbiCOKoro HanpRlKeHHR, no,llaHHoro Ha npororHn P4 MnK 
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PEKOHCTPYKL.IHSI TPAEKTOPHH H OnPEAEnEHHE 3-EKTHBHOCTH 

B o6ll.leM Clly4ae anroptATM peKoHcrpyK~~~~~~~ rpaeKTopvu~ e ME1/1 J:lB.ns:~ercs:~ 43CTbiO €.£11<1Horo 
anropli!TM3 nmtcKa MIOOHHbiX TpeKOB ~, 6e3yCilOBHO, Y4VITbiB3eT pe3y11bT3Tbl peKOHCTPYKI..I~H1 B 

cocettHVIX 3/leMeHrax rop1..1eBOL:i 43CTl1 KMC. B ,qaHHOi:i pa6ore orpaH~~t41i!MD1 cny4aeM novtcKa 
nps:~MomtHei:1HbiX rpaeKTop!4(1 AJ!s:l 1'130JWipoBaHHO~ MnK, 4TO f!Bils:I€TCSl. nmlii4HbiM ycnoeVIeM 

H3 3Tane COJA3HI-UI ,[l€T€KT0pa. 

HaH.QeHHafl nnOTHOCTb pacnpe,Qefl€HVISl. OWVI6oK V13M€peHvtl1 KOOpJlli!H3T MIOOH3 

npe,QOnpe,QEilSl.ET Bb16op Heo6XOll,VIMOf0 311f0pVITM3 B Blo1Jl€ M€T0.£13 noCTpoeH!oUI AOpofl-1 AJISl. 

rpeKa [8]. Ha nepBOM 3rane, e o6nacr111 B03MO)!(HO COAEP>+<aw.e~ rpeK, nyreM nepe6opa 
0TbiCKVIBa€TCSI cpparMeHT 6y,AyLli.Ef0 TpeKa KaK Ha6op KOOp,!lli!H3T (~ 3), Jl€)1(3ll.llt1~ BHyTplot 

AOpont c nonyw1-1p1-1Hoi1 npl1MEpHo paeHoi1 3,9a-1 (C'·U'ITaerOI, YTO 3n1 KOOPAI-1H3Tbllt13MepeHb1 

c T04HOCTbiO o-1), 3aTeM Haa:1.neHHbiVI cj:lparMeHT .nononH~erc~ KOOPAHHaraMJ.1 e 

npe,QnOilO:>KeHI-11111 4TO OHI-1 J.13MepeHb1 C TOYHOCTb a2 np~-1 3TOM no x 2-KpHTepH10 All~ 33Jl3HHOfO 

ypoBH~ OWJ.16KII1 nepsoro po,na KOHTpGJWipyeTCJ=I K34eCTBO TpeKa. 0KOH43T€JlbHO Mbl 

pacnonaraeM Ha6opoM KDOPAliiHaT, o6pa3y10LUVIX TpeK, 1-1 Jl115l Ka)f(JlOiii KOOp,QHHaTbl yKa3aHO, C 

K3KOii1 TOYHOCTbiO OHa lii3MepeHa. nOCJle,QHee nOOBOil~eT 33MeTHO Y11Y4Wit!Tb T04HOCTb 

Bbi41'1CJleHlo1~ napaMeTpOB -rpeKa B paMK3X M€TOA3 H311MeHbWliiX KBa.llpaTOB no CpaeHeHlo110 C 

npe.Qnonm+<eHI-1eM paeHOT04HOCTJ.11'13MepeH11H KOOPA11H3T. 

noA 3¢¢eKTI'IBHOCTbiO per1-1crp~t~py10lUero CJlo~ MnK 6y,neM noHHMaTb eepo~THOCTb 

npl'lcyTCTBHl=l KOOPAI'IHBThl c ,[laHHoro CJlOl=l Ha rpeKe. Ha p111c. 20 npeAcraeneHa 3aBVICVIMOCTb 

3¢Q>eKTliiBHOCTI'I C110~ OT BbiCOKOfO HanpsnKeHH~, no,QaHHOfO Ha nporonm P4 MnK. 

• 

• 
c aHOllHbiX nnocKocre~ MOK (eM. p1o1c. 5), Be11H411Ha a-1 H3MeH~nacb a 3aBHCliiMOCTVI or 
BbiCOKOfO H3npl=l)f{eH~Sl). 
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21. 3aBI'ICHMOCTb 3¢>Q>eKTHBHOCTI-1 peKOHCTPYKLlvtvt rpeKa JlllSl npomT~t~na P3 MnK oT 

BbiCOKOfO H3npRlKeHvt~ 

3AKniO'IEHHE 
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Pl'lc. 20. 3ae~cVIMOCTb 3¢4>e:KT~BHOCTI'I perVICTPliiPYtOLl.l.ero Cllos:~ wu1 npoTOTI'Ina P4 MnK or 

BbiCOKOfO HanpR)I(eHl-1~ 

Ha p~C. 21 npeACTaBJleHa 3¢lQ>eKT~BHOCTb peKOHCTpyKU,l/11'1 MIOOHHOfO TpeKa, C0,£1€p)!(alll€f0 

+<aK MI-1HVIMYM 3 (4) KOOPA~HaTbl (1'13 weer~ B03MO>KHb1X), 113MepeHHble c T04HOCTbtO o1 e 

3aBI'IC~MOCTI'I OT BbiCOKOrO HanpSl)!(eHH~ (B KaYeCTBe MOHHTOpa HcnOJlb30Bai13Cb vtHQ>opMaU.~~ 
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Pa3pa6oT3HHoe M3TeMaTH4ecKoe o6ecn€4€HH€ n03B0/1~eT ycneWHO pewaTb OCHOBHble 

33Aa"4H aHaJIVIJa A3HHbiX c MnK H He JaBHCliiT OT napaMerpoe ,neTe+<ropa. npe,nno)!(eHHble 

MeTOAbl anpo6VIpo83Hbf H3 pa3Jllii4HbiX npoTOTHnax MnK, nOJlyYeHHble pe3YilbTaTbl Wl'lpGKO 

vtcn01lb3083JlHCb AJlSl aHa/11-133 3KCneplo1M€HT31lbHbiX ,QaHHbiX ~ Bbl6opa napaMeTpoB 6y.Qyll.\efO 

,QeTeKT9pa. 

ABTOpbl Bblpa)!(aiOT 6narOA3PHOCTb YI.A. ronyreHHy, P.r. nooe, YI.B. ny3biHHHY 33 

nocroHHHbiH HHTepec 1-1 non.nep)f{KY pa6oTbl, a raiOKe +<OnneraM 1'13 ncp4 vt nBTA 3a none3Hble 

o6cy)l(ll€HHJ=I. 
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3y6oB K.A. H 11p. PI 0-99-1181 
MareMarw-IecKoe o6ecnelieHHC MHoronposonoYHOH nponopuuoHa1lb-
HOH. KaMepbi c KaTOllHbiM ClJHThiBaHHeM HHcflopMaumt 1 

J.hJIQ)f(CHbl MCTO.ilht peweHH.H OCHOBHhiX 1atla4 aHaJJJ13a D,aHHhiX C MHOronpo

BOJJOl.JHbiX llpOTIOpUHOHaJihHbiX KaMcp C KaTO.ilHhiM CLJHTbiBaHHCM HHcfJopMamm. 

flpe.u..riOJKCHHLre MCTOllhi o6ecnetmHaiOr soccraHOB.rieHHe ncpcganJ ... iHm1 TYHKWHt 

.U..1}1 IICpeXO.Ja OT pe3y.TJ.bTaTOB pcrncrpaUHI1 K KOOp.J11HaTaM lJaCTHU, peKOHCTpyK

UHJO rpaCKIOpHi{ H OflTH.\ta'JbHbiC OUCHKH HX uapaMCTpOB. f1poaHa1H3HpOBaHhl 

¢aKTOpb1, onpc.Je.TJalOll{HC KOOpllHHaTHYID TOLJHOCTb, no.ly-;IeHHbiC PC"!}'.'lhT3TLI no

JTC1Hhi KaK J:I51 3H3.1H3a 3KC11epHMCHTaJlhHhiX 1IaHHblX, TaK H JVI51 Bhi6opa OflTH

MaJibHOi1 CrpyKT)'phl ;J.C'ICKTOpa. 

Pa6crra Bl>inO.lHCHa H fla6opaTopHH q:nnHKH ~mcn1!( Ol151I1. 

I 

I 

' I 
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_____ C_o_o_GmeHJlC 06belll!llt'IIIIU10 HHcnnyra 5lJ.t'pt!bi.X IKC.le,lOR<l.HH~i. lJy6Ha,_lYY9 -----~ 

I lcpcBOLI. asTopoB 

PI0-99-11~ Zubov K.A. et al. 
Data Analysis for Cathode Strip Chamhcr 

Solution of main data analysis tasks for thL ci..lthodc strip chamber is pro
rased. !vlcthods provide reconstruction of the Lransmis~;ion function (for transfor
mation re~ults of measurements to coordii1atcs of a partick), track finding and op
t.unal track parameter estimation. Factors which define spatial resolution were 
found. Results arc useful both for data analysis and optimal detector structure 
~carching. 

The investigation has been performed at the Laboratory of Particle Physic~. 
JI~R. 
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