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OEID:A5I XAP AKTEPIICTIIKA P AEOTbI 

AKTYaJibHOCTb. 8KcnepnMeHTam,Hoe nccne.nonaane nponeccoB pac

na.na K+ Me3oHoB II, n -qacTHOCTII, K+ -t 1r0e+v pacna.na c onpe.nerreHIIeM 

3aBilCilMOCTII q>OpMlpaKTOpoB OT nepe,naaHoro 'IeThlpexnMnym,ca Me)K,ny 

K II 7f Me30HaMn HBmieTCH aKTyam,HhIM, ITOCKOJil>KY IT03B0JIHeT npone

pIITb OCHOBHhle ITOJIO)KeHilH CTaH,napTHOH Mo,neJIIl 3JieKTpocna6oro B3an

MO):(eHCTBIIH (HanpIIMep, V - A cTpy~TYPY TOKOB) n Hil3K03HepreTil'IecKofr 

KBaHTOBOH xpoMO):(IlHaMIIKII. 

IIpone,neHIIe TaKnx IICCJie,nonaHIIH Ha cneKTpOMeTpII'IeCKOM KOMITJieKce 

I'lIIIEPOH (OlI5IlI-lI<I>B8, Cepnyxon) 6hlrro BhlnorrHeHo c ncnom,3onaHn

eM pa3pa6oTKII, C03):(aHIIH II BBe,neHilH B ero COCTaB CilCTeMhI 6e33JieKTpo.n

HhIX IIIIlpOK03a30pHhIX .npefrq>OBhIX KaMep II pH,na MeTO):(II'IeCKilX pa3pa6o

TOK no yny-qruemno KOOp~IIHaTHOro, ,n:ByXJIIlBHeBoro Il 3HepreTil'IeCKOro 

pa3perueHIIH ro,n:OCKOITil'IeCKoro 3JieKTpo:r.rnrHilTHOro ( 3.M.) KanopnMeTpa. 

He MeHee aKTyaJibHhIM HBJIHeTCH pa3BilTIIe MeT0):(OB KanopnMeTpnn 

B 3KcnepnMeHTax Ha Korrrrafr,nepax T3B-Horo .nnanaJoHa 3Heprnfr. Co-

3):(aHIIe .neTaJibHOH BhI'IIlCJIIlTeJibHOH MO):(eJIIl neHTpaJibHOro KarropHMeTpa 

ycTaHOBKII Solenoidal Detector Collaboration (SDC) ,n:JIH MoHTe- Kaprro 

pac'JeTOB IT03BOJIIlJIO npoBO):(IITb IICCJie,nonaHne pH,na npo6JieM, CBH3aHHhIX 

c Kan:n6ponKofr KanopIIMeTpon, 'HacTpofrKofr' napaMeTpoB nporpaMM 6hI

cTporo Mo,neJIIIpOBaHnH, onpe,neJieHIIeM pa3perueHnH Kanopm.rnTpa, oTpa-

6oTKOH anropnTMOB BOCCTaHOBJieHIIH II pa3,neJieHilH JIIIBHell Il Il3y'IeHilH 

BJIIIHHilH pa3JIIl'IHhIX reoMeTpII'IeCKilX oco6eHHOCTefr Ha xapa1frepncTilKil 

KaJIOpIIMeTpa. 

AKTyaJI1>Ha TaK)Ke pa3pa6oTKa MeTo,na npone,neHnH KaJin6poBKII He

cKoMneHcnponaHHoro neHTpam,Horo KanopnMeTpa ycTaHOBKH ATLAS Ha 

a,npOHHhIX CTpyHx, OCHOBaHHaH Ha IlCITOJib30BaHIIIl " TeXHilKII B3BemIIBa

HilH " , ):(JIH noJiy'IeHilH JIIlHeHHOH 3aBIICilMOCTII OTKJIIIKa KaJiopnMeTpa OT 

3HeprIIIl. 

U:eJJb pa60TbI: 

1. IloBhIIIIeHne TO'IHOCTil onpe,neJieHIIH KO0p,nnHaT OCil 3.M. JIIlBHH B ro

):(OCKOITil'IeCKOM KaJiopnMeTpe C KPYITHhIM pa3MepoM H'IeeK C IlOMO

IIU>IO .npefrq>OBI,i:X KaMep Il KOHBepTopa. Co3,naHne II IlCCJie,noBaHne 

xapaKTepnCTIIK 6e33JieKTpO,n:HhIX mnpoK03a3opHhIX .npefrq>OBhIX Ka

Mep ,n:JIH 3TOH 3a,na'In. . 
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2. Pa3pa6oTirn MeTo.n:a DOCCTaHODJieHirn KOOp.IUIHaT II 3Heprnu 3.M. mrn

mr D KanopnMeTpe nmr pa3Hhlx yrnon rrorranamrn e± u 1 - 1rnaHTa D. 

paMKax 3a.n:aqu R3MepeHIIH qiopMq>aI(Topa J(d3 pacrrana. 

3. Co3.n:aHue rrporpaMHon: Mo.n:enu ueHTpani.Horo 1rnnopnMeTpa Konnafr

nepHon: ycTaHODKII II rrpopa6oTKa crroco6oB 1rnm16pomrn 3JieKTpoMar

HIITHon: H a.n:poHHOH 'IaCTeII KanopnMeTpa. 

4. OTpa6oTirn MeTo.n:a KaJIII6poBirn HeCKOMIIeHCIIpOBaHHoro !(aJIO!)IIMe

Tpa Ha anpoHHbIX CTpyax C IIOMOIUbIO Mo.n:emrpoBaHirn. 

Hayqmu1 HOBH3Ha: 

- BIIepBLie B 3KCrrepnMeHTax Ha yc1mpIITeJie rrpIIMeHeHa 6e33JieI(TJ)O.D:

Haa .n:pen:q>OBM KaMepa, '-ITO .D:OCTIIrHyTo · 6naronapa OIITIIMaJibHOMY Dhl-

6opy MaTepuana .D:JIH .D:lI3JieKTpII'<IeCIGIX CTeHOK KaMephl. Co3.n:aHm1JI CII

CTeMa TaKIIX IrnMep, B CO'<!eTaHIIlI C OCTaJibHbIMII .n:eTeKTOpaMII, II03BO

JIIIJia IIOJIY'-IIITb caMoe TO'<IHOe B MHpe 3Ha'-IeHIIe rrapaMeTpa HaKJIOHa 

BeKTOpHoro qiopMq>aKTopa A+ = 0.0284 ± 0.0027 ± 0.002 B pacrranax 
J(+--+ 1r0e+11; 

- BrrepBhle CIICTeMa, COCTOfilUM II3 KOHBepTopa II 6e33JieKT!)O.D:HOH 

.n:pen:q>OBOH KaMephl, rrpIIMem:ma .D:JIH II3Mepemrn Koop.rumaT CTBOJia 3.M. 

JIIIBHH, 'tlTO II03BOJIIIJIO .D:OCTHrHyTb pe1wp.n:Horo 3Ha'tleHirn pa3perneHIIH 

(1 = 2 MM ( rrpn Ee+ = 3 r3B II TOJIIUIIHe KOHBepTopa 3 Xo). B 3KC

rrepIIMeHTe, rrpII IICCJie.n:oBaHIIII rrpoueccoB B3aIIMo.n:en:CTBIIH anpoHOB pa3-

JIII'<IHOro KBapKOBOro COCTaBa C anpaMII C o6pa30BaHIIeM 1r0 ' r7 Me30HOB, 

IICIIOJib30BaHue .n:aHHOH CIICTeMbI YJIJ"<IllilIJIO KO0p.D:IIHaTH0e pa1perneHIIe 
3.M. KanopnMeTpa B 3.5 pa1a; 

- rrpe.n:JIO)I\'.eH HOBbIII MeTo.n: !(aJIII6pomrn a.n:poHHbIX !(aJI0J)IIMeTp0B 6y

.D:YIUIIX KOJIJian:nepHhlX 3KCIIepnMeHT0B C II0M0IUbIO peaKUIIH JJ + JJ --t 

z0(e+e-) + jet. 

IIpaKTH'IeCKcUI :QeHHOCTb pa60TbI 3aKJIIO'tlaeTCH B TOM, '<ITO: 

- C03.D:aHa CIICTeMa 6e33JieKTpo.n:HhlX llIIIp0K03a3opHhlX .n:pen:q>OBhlX Ka

Mep, CIIOC06HbIX pa6oTaTb Ha ycK0J)IITeJiax; 

- ycrrernHo BH_e.n:peHa n cocTan 3KcrrepuMeHTaJibHOn: ycTaHODKH rIITIE

POH cucTeMa 6e33JieI(Tpo.n:HbIX rnupoKo3a3opHbIX npen:q>onbIX ImMep, Ko

Topaa IICII0Jib30BaHa .D:JIH IICCJie.n:onamrn 3aBIICIIM0CTII neI(TOpHoro q>0pM

q>a!(TOpa OT q2 Ha ocHoBe aHaJin3a pacrra.n:on J(+ --+ 1r0e+11; 
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- YJIY'IllieH0 rrpocTpaHCTDeHH0C pa1peIIIeHne ronocK0IIII'IeCIWf0 3.M. Ka

nopnMeTpa ycTaii:omm rIITIEPOH n 3.5 pa1a c rroM0IUbIO rrpnMeHemrn 

6e13JieKTpO.D:HbIX npefiq>ODbIX Ka:t-rep C K0HDCI)T0I)OM rrpn nccnenonamrn 

rrpoueccon n3anMo.n:efrcTmrn anpoHon pa1nwrnoro 1rnap1wnoro cocTaBa c 

anpaMII C 06pa1onaHIH'M 1r
0

' 17 MC30H0B; 

- C03}laHa }lf'TaJibHaH paC'ICTmur 110}lCJib ueHTp,UibHhlX 1rn.rropnMeTpon 

nna MoHTe- I{apno pac'ff'Ton, IWTop'cur rrpII11eHeHa n rroJIHOl\HtCIIITa6HoM 

KOMIIJieKce rrporpaMM 110nem1ponamrn ycTaHODKII SDC. 

- rrpennmKeH MeTon 1rnm16pomm anpoHHbIX 1rnnopm.1eTpon KOJIJiaf1.n:ep

HhlX ycTaH0D0K C II0M0IUbIO peaKUIIII Jl + JJ --t z0(e+e-) + jet. 

AaTo~amnmaeT: 

1. pe1yJibTaThl c01.n:amrn n 3Kcrrep1111eHTaJibHoro uccnenonamrn xapaK

Tepm:TIIK CIIl'.TCMbl llIIIJ)OIW1a10pHhlX 6e33Jil'KTPO.D:HbIX npefrq>ODbIX 

IrnMep, a T,U,)Ke rrpnMeHeHIIC ::JTOII CIIl'.TeMbl D 1anPpllICHH0M IIC

cJienonaHIIII 1aDIIl'.IIM0l'.TII D('l,T0pHoro qiop11qiaKTopa OT KnanpaTa 

rrepe.n:aHHoro 'IeTupexIIMII)'Jibca 1/ Ha ocHone amimna pacrranon 

p;+ --+ 1r0 c+ 11; 

2. pe1yJibTaT rrpIIMeHeHirn 6ei:meKTJ)O}lHbIX npefI<pODblX KaMep C K0H

nepTopoM rrepen ro}l0CIWIIII'-IeCKIIM 3.M. 1rnnop11MeTpm.1, Dbipa3IIB

rnHfa.:a D 3.5 KpaTH0M Y.TIJ'IIIIPHIIII npocTpaHCTDPHH0ro pa1pPrnemrn 

3.M. IGL.Tiopm1eTpa ycTaH0DKII rIITIEPOH; 

3. pa1pa60TI,y M<'T0Wl }H'IWHCTp.)'KIIIIII ::im·prIIII II KoopmrnaT rrorrana

HIII°I I II (:± D ronocKOIIIPH'l'.I,III°I ::J.M. KaJI0J)IHH'TP rrpn Il}>0II1DO-:IbHbIX 

yrnax nxona 'IaCTIIII ; 

4. co1.n:amre .n:eTa.TibH0{1 rrporpa1rno{1 Monenn ueHTpaJibHoro 1mnop11-

MeT1rn ycTaHODKII Solenoidal Detector Collaboration (SDC) nna 

MoHTe- Kapno pac'IeTon; 

5. pa3pa6oTKY M<'Tona 1,am1fiponKII II<'HT}Ht.TibHoro anp<mmiro KanopII

MeTpa ycTaHODKll SDC (' II0110IUbIO 1waKIIIIII JJJJ --t Z0(,.+,.-) + j<'f. 

Anpo6a:Q'na pa6oTbl . (kHODHbl<' pe1yJibTilTbI }lIIl'.l'.P})TaIIIIII nmma

.D:bIBaJIIICb Ha MC)K.D:yHapo.n:HbIX KOHq><'}WHUIIHX no <pII11IK(' DblC0KIIX ::im~p

rnfr (CIIIA, Bep1mn, 1986 r.; r<'pMaHirn, M10HX<'H, 1988 r.) mt Mf')KJlyHa

p0JlH0M CIIMII01IIJMP ITO 1wopn11mlTHblM Jl<'T<'KTopaM (llyfiHa, 1987 r.), Ha 
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Me)K.UyHapo,n:HoM conemamm KOJIJia6opaumr ATLAS (Ily6Ha, 1994 r.), Ha 
Hay,:mo-MeTo.Urr'Iecrmx ce1nrnapax JUIII OH5IH, orry6mmonaHhl D mr.n:e 
)KJpHaJII,HhlX cTaTeI1: II m,n:aH1u1: OH5IH. 

Ily6JUIKaIUUI. B .n:rrccepTaurm o6o6meHhl pe1yrrhTaThI pa6oT, DhI
rrorrHeHHhrx anTopoM D 1984-1994 rr. D JI5III OH5IH. OcHODHhle pe1yrrh
TaThI pa6oT 1nrrmKeHhI D 11 rry6mrrrnurrnx. 

CTpyKTypa H o6'beM .n:uccepTaUHH. IluccepTauua: cocTOIIT II3 
DDe.n:emrn, Tpex rJiaD II 1armro1eremrn, D K0T0p0M IIpIID0.UHTCH 0CH0DHhie 
DhID0,UhI. 

COIIEP)KAHHE P AEOTbI 

Bo BBe.n:eHIUI II0Ka3aHa aKTyaJihH0CTh pa60ThI, cq:iopMyJIIIp0BaHhI 
ueJIII pa60Thl, 0TMe'-Iemt ee H0DII3Ha II rrpaI,TWiecrrna: ueHH0CTh, orrpe

.n:eJieHbI 0CH0BHhle II0JIO)Kemrn, DbIH0CIIMbie Ha 1amnTy. 

Ileparui ·rnaaa .unccepTaUHH co.ue1rnmT orrn:cam1e K0HCTPYKUinr II rro
rry'IeHHhIX B 0IIbITax Ha rry,:me '-IaCTIIU 0CH0BHbIX xaparnepuCTIIK 6e33JieK

TJ)0.UHbIX IIIIIpOIW3a30pHhlX .n:peil:q:ioDbIX rrnMep [1,2,3}, rrpIIMeHHBIIIIIXCH 
rrpn nccrremmaHHII IC/i pacrra.ua, a TaIGKe HCII0Jib30DaHIIe 6enrrernpo.u

HhlX rrnMep C K0HDepTopoM ,UJIH YJIY,:-IIIIeHIIH rwopm-maTH0ro pa1peIIIeHIIH 
3.M. rmrropnMeTpa. 

Ha1nam1e '6e33Jier<TpO.UHaa:' CBH3aH0 C TeM, '-ITO D KaMepe 0TCJTCTDJIDT 

rrorreqiopMIIpyronure 3JieKTJ)0.llhI; OCTaIDTCH TOJihKO )lDa OCH0DHbIX 3JieK

Tpo.ua - aHO,U B q:iopMe TOHKOH rrpODOJIO'IKII B ueHTpe KaMephl II I(aTO.ll, 

pa3MeI.UeHHbIH Ha .uarrhHeM K0HUe rmMepbI (pIIc. 1). CTeHim rmMepbI BbI
IIOJIHeHhI II3 ,UII3Jiernpmrn ( o6hl'-IHO H3 CTeKJIOTeKCTOJIIITa ) ' C Hapy)KHOll 
CTOJ)0HhI OHII MeTaJIJIII3IIJ)0DaHhI II 1a1eMJieHhI. 

Ha aHo.n: rro.n:aeTCH mmmrrnTeJibHoe Harrpa:1Kem1e Ua, rmTo.n: 1a1eMJieH. B 
M0MeHT rro.n:a'III HaIIpH:iKeHIIH CIIJIODhle JIIIHHH 3aMbII(aIDTCH '-Iepe3 .UII3JieK
TpIIK Ha DHeIIIHIIH 1a1e1rneHHhIII 3KpaH. IIorrmrmTeJihHhle IIOHhI, D03HIII(a

IDIUHe n rrpouecce ra1onoro yc1memrn n6mnn aHo.n:a, .n:pen:qiyroT n.n:orrh 

CIIJIODhlX JIIIHIIH II oce.uaroT Ha IIODepXHOCTII ,UII3Jieinpmm. Bcrre,UCTBIIe 
Harwnrremrn IIOJIO:iKIITeJihHOro 1apa:.ua Ha IIOBepXHOCTII CTeHOK CIIJIOBhle 
JIIIHIIII .n:eq:iopMnpyroTca:, II D rwHue caMoperyrrupyromeroca: rrpouecca Ha
Korrrremrn 1apa:.ua oHII Bee 6y,n:yT HarrpanrreHhl re rmTo,n:y Ha ,n:aJihHeM KoHue 
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Pnc. 1: Cxe1rn 6e33JieKTpo.n:Hon: .n:pen:qioBorr KaMephI B paBH0BeCHOM cocTo
HHHII C HarwrnreHHhlM 3apH.U0M Ha IIOBepxHOCTII ,UII3Jiernpmrn. A - aHo,n:, 

K - KaTo.n:. 

rmMepbr (puc. 1). TarmM 06pa10M B .n:pen:qionm1: KaMepe B03HIIKaeT 'u.ue
aJibHoe' .n:peIIq:JOBOe IlOJie. 

IIo,n:1ereprrneM, "ITO paHee 6e33JieKTpO.UHhle .n:pen:q:JOBbie IrnMepbI IICIIOJih-
30BaJIH TOJibKO rrpn Mairon: IIHTeHCIIBHOCTII II3Jiy"IeHHH - OT pa,n:IIOaK

THBHhlX IICTO'-IHIIKOB II KocMII'-Iecrwro u1rry"!eHIIH. HaMII BrrepBhle ocBo

eHo co1.n:am1e II rrpIIMeHemre 6e33JieKTpo.UHhlX .uperrq:ionhrx KaMep .n:rra: 
3KCrrepIIMeHT0B Ha ycIWpIITeJIHX [l], '-ITO .n:ocTIIrHyTo 6rraronapa: OIITII

MaJibHOMY BhI6opy MaTepIIaJia )lJIH .llII3JieKTpII'IeCKIIX CTeHOIC KaMephl ( 
CTeI{JIOTeKCT0JIIITY C corrpoTIIBJieHIIeM Pv = (1.5 ± 0.5) * 10140m * m II 

PS = (7.5 ± 1.0) * 10130m ). 
H_ccrrenonaHbI xaparnepIICTIIKII 6e33JieKTp0.llHhlX IIIIIJ)OK03a30pHhlX 

npen:q:JOBhIX KaMep (ElliIIK) B IIHTeHcIIBHhlX rroToKax "!aCTIIU II B ycrroBII
a:x pe1rco MeHHIDIUIIXCH 1arpy10K. HcrrhlTaHIIH 'IeThipex c:01,n:aHHhlX Elli
IIK c pa1MepaMII 1 x 1M2 rca)K,n:aa:, Ha rry'IKe rrorm1aJIII_: KaMepbI o6rra.n:aroT 

xopoIIIIIM rrpocTpaHCTBeHHhlM pa1peIIIeHIIeM (0.2 - 0.4 MM), JIIIHeHHOCTbID 
II pa6oTaIDT C BhlCOKOH 3qJq>eKTIIBHOCTbID ( > 95% ) BIIJIOTb )lO 3arpy30K 

(3 - 4) x 105 'IaCTIIU/c Ha IIpOBOJIO'IKy. 
Pa1pa60TaHHhie II IICIIhITaHHhie ElliIIK co c'heMoM 1rnq:iopMauIIII c rro

MOI.UhID naparrrreJihHOro AUII II MHorocTorroBoro BUII rrpIIMeHeHhl B Ka
'IeCTBe KOOp,UIIHaTHoro neTeinopa, pacrr0JIO)KeHHOro 3a IWHBepTopoM )lJIH 

II3MepeHilH IWOp.llIIHaT 0CII JIIIBHH [4]. OTMe'IeHhl rrpeIIMyI.UeCTBa naHHOH 
CIICTeMbI. TecTOBbie II3MepeHIIH Ha IIJ'IKe II03IITpOHOB C 3HeprIIeI1: 3 r3B 
rroKa:rnmr, 'ITO rrpenrrmKeHHhlII MeTO.U naeT pe1wpnHoe rrpocTpaHCTBeH- · 

Hoe pa1penreHne u = 2MM II II03BOJIHeT pa1.uemITh coce.umre JUIBHII Ha 

paccTOHHIIII ~ 30 + 35 MM [2,4]. 
IlpIIMeHeHne cIIcTeMhl ElliIIK c aKTIIBHhlM KOHBepTopoM rrepen 3.M. 

KarropIIMeTp0M ycTaHOBim rHIIEPOH (pIIC. 2) B 3KCIIepIIMeHTe II03B0-
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mmo II0BhlCllTb T0'IH0CTb orrpe.n:erreim:.ll K00p.n:HHaTI,I IIOIIa,UaHII.ll e±, 'Y -
KBaHT0B B 3.5 pa:m [5] ( pn:c. 3). 

iJ.K. 

~ ~ 

Pn:c.2: 3rreI(TpoMar--

HIITHI,IH Karropn:MeTp ycTaH0BIIB 

fIIIIEPOH 

N 
200 a 

150 

100 

50 

D 
_j 

-60 
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Pn:c.3: a) Koop.rumaTHoe pa3pe

meHHe 3.M. KaJI0pIIMeTpa, 6) KO-

opmrnaTHoe pa3pemeHIIe EIIUI!( 
C K0HBepTopoM 

Bo BTOpoii r.TiaBe OIIIICaH MeT0,U B0CCTaH0BJICHH.lI KOop.rumaT ll 3Hep-

r:rnr 3._M. JlllBH.lI B ro.n:ocK0IIll'IeCKOM KaJI0pIIMeTpe npn pa3Jill1IHhlX yrrrax 

BX0,Ua e± ll 1 --1rnaHT0B, a TaK)Ke IIpIIB0,U.lITC.lI pe3yJibTaThl 3KcnepIIMeH-

Ta rro n:3yqeH~10 pacrra.n:a J(+ --+ n°e+v, norryqeHHhle c IIJ.>IIMeHeHHeM 

BillllK n: .n:aHHoro MeTo.n:a. 

O.n:Hn:M ll3 rrraBHhlX IIHCTJ>JMCHT0B ,UJI.ll II3J'ICHH.ll l(:i pacna.n:a .lIBJIJIJI-

C.lI mIIpoKoane1)TYPHhlH qepeHKoBcKn:iI 227-- KaHaJibllhlll ~Henhlll ro.n:o-

cKorrn:qecKIIH .n:eTeKTop crreKTpoMeTpaTIIIIEPOH na ocHoBe cmm::a;oBoro 

cTeKrra. 

I[rra: rrn:BHeB1>1x ro.ziocKorrn:qecKIIX .n:eTeKTOpon (Jirll) pacIIJ.>e.n:erreHHe 

3He.prn:n 110 6rr01mM KaJiopn:MeTpa 3aBIICIIT He TOJibKO OT 3HeprHH ll KO-

op,UIIHa Tbl qaCTllIJ;hl, HO TaIGKe II OT yrrra BXO,Ua qacTHIJ;hl D KarropIIMeT}). 

PaHee IICII0Jib30BaJIC.lI arrropHTM D0CCTaH0BJieHII.lI KOop.n:HHaT II 3Hep-

rnn B Jlfl[ 6e3 yr-IeTa yrrra na,neHII.lI e±, 1 T.e. arrropIITM, pa1pa60Tamn.tii 
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.n:mr H0pMaJibH0ro yrrra nxo.n:a 3.M. mnrnefr n KarropnMeTp. 

HaMII u1yr-1eHO pacnpe.n:erreHIIe 3Hepronu.uerremrn D 6rrormx nrn II3 

CBIIHUODoro CTeima (10*10*35 C.M:l Ka)KJ(bIII; Xo = 2.5c.u) D 3aDIICIIMOCTII 

oT Imop.urrnaThI u yrrra nxo.ua 1101nTpoHon c 1Heprueii 5 f::,B, pa1pa60-

TaH arrropIITM DOCCTaH0DJieHirn IWOJ).UIIHaThI 0CII 3.M. JIIIDH.ll, DbI3BaHHoro 

II03IIT})OH011 C yrrroM nxo.ua D mrarra10He OT o0 .uo 30° no OTH0IIIeHIIIO K 

HOpMaJIII Jlfl[ [6]. • 
l101rn1aHo, 'ITO cneToc6op D 6rrorrnx Jlfl[ CIIJihHO 3aDIICHT OT yrrra IIO

rramrn1rn II03IITJ)OHOD, 'ITO rrpIIDOJ(IIT K CIICTeMaTII'IeCKIIM OIIIU6rrnM B pe

KOHCTPYKUHII 3Heprmr •racTIIUhI n TOM crryi:rae, rmr.ua He Y'IIIThIDaIOTC.lI 

yrrrhI nxo.ua. TaK, rrpn yrrrax nxo.ua 20°, cncTeMaTII'H'cKne oIIIu6rm .n:o

cTrrr,uoT ;::;;: 20%. 

II pone.UCHHblf' UPT0,UIPIPCKIH' Il('.('.Jlf'J(0DclHII.lI II03DOJIIIJIII DDCCTII Heo6xo

.UHMhie CIICTeMaTIFI('CKIIf' rronpam:u II IICKJIKl'IIITb 00.TibIIIIIe CIICTe:tvraTu

TJeCKHe onm6Kn, DbI3DHHHbie WlKJI0H0M CTDOJia JIIIDH.ll K Ho1nmmr Karropn

MeTIM, rrpn DOCCTaHODJIP.HlIII rmopmrnaT II 3Hepruu 'HlCTIIU ( pm:. 4). 

[ MeV 

6000.00 

~l ., . G 

• 

•~OO 1 
3000.00 

2000.00 
-s:oo 5.00 

G G 

• 
• 

15.00 

G 

• 

25.00 

G 

35.00 

Pnc. 4: Cy111rn, 3Hepronhr.uerreHII.lI 

D 3JI<:'UCHTaX Jlfl[ ( 3De3.U?'IKII ) 

n permHcTpynponaHHaa: 3Hepnrn 

JIIIDH5I ( Kpy)KKII ) D 3aDIICIIM0CTII , 

OT yr.mt norra.uamrn no111Tp0Ha. 

Bo DT0J)OM pa3J((:'JI(' DTOpofr rmLDbI rrpIID0J(.lITC.lI 0IIIICaHII<' II pe3yJihTa

ThI 3KCITepIIMCHTa 110 II1}"l(:'HIIIO pacrra.ua J{+ - 7fo ('+ /I [7], DblII0JIHf'HH0ro 

c npnMeHeHIIeM BllllK. n DhIIIIey1rn,1aHHhIX 11eT0.UII'If'CKIIX pa6oT. 

I(+ -t 7ro<'+11 pacna.u 6bm nccrre.uomrn Ha cnC'KTp0W'TIW fIIIIEPOH. 

Y CTaH0DKa Haxo.unm1.c1, Ha CepnyxoncKOM yc1wpIITf'Jie n Hf'cC'napnponaH

H0M DToprPIH0M rrrme II0JIO)KJIT('JlbH0 1ap.lI)Kf'HHhIX 'la.CTIIU I'. n1rnyrr1,ca

MII 5 - lG f1B. CxeMa ycTaHonr-:n rrprme.uf'Ha mt pm:. G. 
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I' 

llf"D 

X; I ~cn-129 om A ov nK-~KI-~ mn'ilt::::::: osl_88,(3,~·• ~ 1ll1l(I 11rr-
o ~ S1 c:, · - SJ I .-.·.· 

-0.S L 

-LO 
-26 -24 -22 -20 -18 -16 -14 -12 -10 -8 -6 -4 -2 0 

z~ 
Puc. 5: CxeMa pacnonom:emrn annapaTyphl npn npone.n:eHIIII 1KcnepIIMeH

Ta, r.ne: S17S3 - CIOIHTIIJiillllUI0HHhle c11eT-cnIKII, C17C4 - ra1onhle noporo

Bhle qepeHK0BCKIIe C'le'rllIKII, ll Ki 7 ll K6 - nponopIUI0HafilHhle KaMephl, 

r - ro,nocrmn, III1II( - IIIIIp0K03a30pHhle ,n:pellq>OBhle KaMephl, Jirll- ro,n:o

CKOIIH'IeCKIIII 3.M. KaJiopnMeTp, DV - pacna,uHhlii o6heM, SP-129 - MarHIIT 

II)"IK0BOro CIIeKTJ)OMeTpa. 

Ilmr n.neHTIIq>IIKamrn II)"IK0BhlX J(+ Me3oHon ncnom,1onan11ch ra:m

Bhle noporonhle qepeHKoncKne C'leT'IlIKn C1 - C4. 3Ha'leHIIH IIMDym,

con J(+ MeJ0H0B onpe.n:em1JI1ICh C Il0M0IIl,hIO II}J0II0pIUIQHanhHhlX KaMep 

ll Ki - ll K4. IlporropIUIOHafilHhle Ka.'dephl ll Kr, - ll K6 II IIIIIpOK03a.1op

Hhle npeftq>OBhle Kru.Iephl IlCII0Jil,J0BanlICh .D:JIH peK0HCTpytaUilI TpeK0B OT 

JapH"".MeHHhlX npo.nyKTOB pacna.n:a J(+ Me30H0B. 3HeprmI II03IITpOHOB H 

'Y - KBaHTOB onpe,n:emIJIIlCh B qepeHK0BCK0M ro.n:ocK0IIII'leCK0M ,n:eTeKTope 

noJIHoro nornomemu1. 

rnanHhlM ycnonneM .n:mr: Bhlpa60TK1I Tpnrrepa a:nna:nach perIICT}JaIUIH 

He MeHee Tl)ex nnnHeii: B qepeHK0BCK0M ro.n:ocK0IIII'leCK0M .n:eTeKTope II0JI

H0ro nornomemrn ( Jirll ) c 3HeprnefI Kam:noro JIIIBHH He MeHee 0. 7 r3B. 

Ilpm.iepHo 106 co6hlTIIii 6hIJio JanncaHo Ha MarHIITHhle JieHThI. 

B CJie.nyr<>meM naparpaq>e npe.n:c:TanJieHhl F..lJHTepIDI oT6opa K:a pac

rra.uon npn aHamne 1anncaHHHX co6hlTIIH. 

B paMKax: II3JJ3MeTpIDamrn JaDIICIIM0CTII neKT0pHoro q>opM-q>aKTopa 

f + OT nepe.n:ammro "<IeThlpexrnmym,ca q2 

,:'l. 2 2 f+fo ) = f+(0)(I + A+q /m.,,o) (1) 

8 

j 
' l ,, 
)·' 
,. 

J 
l 

napa.Me-rp A+ nonyqeH Mo,n:em,Ho He3aDIICIIMLIM o6pa3oM npII cpanHeHIIII 

.n:mr KruK.D:o:ii: neJm'li1HhI. q2 Ha6mo.n:eHHoro ~mcna co6LiTIIH c 'lIICJI0M co

fihITIIH, nonyqeHHhlM 113 MoHTe-Kapno Bhl'lIIcnemm c nocToHHHo:ir nem1-

1IIIH01r / + = f+(0) (pIIC. 6). 

1.zsr~~ ........ -----------

-0 -..! 
~ -.,. -+ -

1.zo 

4 6 

q•/m!• 

PHc. 6: OTHomeHIIe f+(q2
)/ f +(O) 

.n:na: Kt MO.Uhl pacrra.n:a. IloKa3aH 

pe3ym,TaT JIIIHeHHOro q>IITa. 

C noM0II1.hIO mmefIHoro cpnTa ( cpopMyna 1) rrony11eHo HaII6onee T0'lH0e 

n MIIpe 3Ha"<IeHHe A+ = 0.0284±0.0027(x2 = 27 .n:na: 22 cTeneHeii cno6o.n:LI, 

P(x2
) = 21%). 

TpeTLK rnruia ,n:IIccepTaIUIH IIOCBIDD:eHa pa3pa60TKe MeTo.n:on KaJIII-

6pomrn Kan:opIIMeTpon .u:mc ycTaH0B0K Ha KOJinaii.n:epax T3B-Horo .n:IIana-

30Ha 3Heprrl. 

O6cy)KJ{aeTClC KJIIO'leBaH porn, KaJI0pIIMeTpIIH n npoBe.n:eHIIII mIIpOKOll 

nporpaMMhI IICCJie.D:0BaHHll q>H3ll'Iec:rrnx npon:eccon, . Ta.E:IIX KaK: II0IICKII 

Xnrrca n CTaH,n:aJ)THoii Mo,n:eJIII; noIICK 11acTIIU n paMKax MnHIIMaJih

Horo CynepC1IMMeTJ)II1IHOro pacmnpeHIIH CTan.n:apTH;o:ir M0JJ;eJIIIj nponep

Ka CynepcHMMeT})IIH C IIOM0IIl,hIO rrpon:eccon C He.n:ocT~me:ir mmep~"tJHOll 

3Heprnen OT HeB3aJIMO,n:e:iicTnyromnx CTa6IIfilHhlX 'Cyrrepc~MMeTpll'IHhlX 

'lacTIIU._ 

3HepreTII'IeCKOe pa3pemeHHe KaJI0pIIMeTpa M0)KH0 3aIIHcaTh B BII,n:e: 

<IE - ~ b 
E - ,IE$ (2) 

r.ne: E - 3HeprIDI HaJieTaromeii 11acTIIUhl; a "tJJieH - ( C3MDJIIIHr 11JieH) B03-

HIIKaeT II3-3a q>nyKryamrii: Il pa3BHTIIH JIIIBHH II C3MIIJIIIHr q>JIYKTyan:IIii; 

b "<IJieH - ( KOHCTaHTHhlII "tJJieH) 0TBe11aeT 3a pa3JIII'lHhle Heo.n:Hopo.n:HocTII . 
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OTKJIIIKa KarropIIMeTpa, yTe-<IJ(Y "IaCTII 3Hepnur 3a rrpe.nem,r ,n:eTernopa II 

3a HeTO'IHOCTb KaJIII6ponrrn. 

OTMe'IeHo, "ITO rrpII 3Heprmrx "HlCTIIII 6orree 100 f3B .nmr 3.M. rr 6orree 

400 f3B .nmr a.npoHHoro rmrropIIMeTpon n 3HepreTwrecKoM pa3pernemm 

rrpeo6rra.naeT BKJia.n OT KOHCTaHTHoro, a He OT C3MIIJIIIHr "IJieHa, IrnK 3TO 

6I,1rro rrpn HII3KIIX 3Heprmrx. OTcID.na BbITerrneT Heo6xo.nnMocTI> rrpone

.neHIIH oco6o rrpeuinnoHHOil 1rnrrn6pomn1 KarropnMeTpon, TaK rrnK HeTO"I

HOCTII rrnmr6pomrn HapH.ny C yTe'!KaMII 3Heprmr II Heo.n:Hopo,n:HOCTHMII 

CTPYKTJPhl KarropnMeTpa orrpe.nerrHIDT nemI"IIIHY KOHCTaHTHoro "IJieHa. 

Hadronlc layers 

n 
& 
~ 
0 

i 

Puc. 7: BoKOBOII cpe3 barrel KarropnMeTpa. llmrn:mHI>I 3.M. II a.npoHHI>Ie 

crron a Ta1OKe crron shower max . .neTe1noea. 

.IlrrH 3.M. II a,n:pOHHoro rrnrropIIMeTpon IIJiaHnpyeTCH rrpono,n:IITb IWM-

10 

6Im11ponaHHhle MeTO.D:hl Karrrr6ponKir: Karrn6ponKII, BhlIIorrmreMhle nepe.n 

c6opKoiI Karroprr:M:eTpa .nm1 ero oT.nemllhlX .uo.uyrreii, a Ta.Km:e Karrn6pon

KII Mo.nyrrefr B COCTaBe KaJiopnMeTpa. 

B crre.uyIDIIIeM pa3,nerre TJWTI>err rrram,1 co.nep:amTcJI ormcamre .ueTaJIL

Hofr pac"IeTHOII Mo.ncm1 1mrropuMeTpon Solenoidal Detector Collaboration 

(SDC) [8], KOTopa.H ncnorr1,1yeTcH npn pemeHnn ~rnornx 1a.ua'I Mo.nemrpo-
- . "6 naHHH, .UJIH HacTponKn napaMeTpon nporpaMM hlCTporo Mo.uennpona-

mrn"' .D:JIH IIJyqeHlIH BJIIIHHlIH pa.1JIII'IHhlX reoMeTpII'IeCKIIX oco6eHHOCTeii 

Ha xapaKTepIICTIIKil KaJIOpIIMeTpa II .U~JI 3a.ua1JII 1.-:a.rrn6pOBKII KanopIIMe

Tpa. 
.IleTaJII>HaH cTpy1nypa banel Karropm:1eTpon, nocnpmnne.ueHHaH c no

MOIIIbID Mo.nerm .uni MoHTe-Kaprro Bhl'IIIC11emn1, noKa.1aHa Ha pnc. 7. Mo

.neJib lI03BOJIHeT II0JIY'IIITb neJIII'IIIHY 3HeproDhl.UCJieHIIJI C mo6hlX a.KTIIB

HhlX II mtCCIIBHhlX 3JICMPHTOD IGUI0pIIMeTpon. 

Mccrre.nonamt B03MOJKHOCTb Ka.JIII6poBKII ueHTpa1IbHbIX 3.M: KaJIOpIIMe

TJ)OB SDC n cocTane ycTaHoDKII [9]. llpe.nnonaraeTCJI, qTo Kann6poDKa 

6y,neT C.IJ;eJiaHa C IIOMOIIIbID OT,UeJibHhlX 31IeKTpOHOD OT pacrra.IJ;OD fV --+ Cl-' 

II z --+ e+ e- II IIMIIJJibChl 3TIIX 3JieKTpOHOD 6y.uyT II3MepJIT:bCJI TpeKonoii 

CIICTeMOII. Po)K,UeHIIe Vv, z 6o30HOD D pp n1am10.neiiC."TDIIJIX rrpn ,/s = 40 
Te V pa1hlrpaHo c rroMoJUI,ID rrporp,u.m PYTHIA n .JETSET. Mo.uennpo

naHne IIOl(a3hlBaeT' TITO TaI\'.cl.H Ka.JIII6ponKa IIOTpc6yeT no KpciliHeII Mepe 

1 He,neJII{) ,nJIJI o6mtcTn rrccn.no61,1cTpoT I 11 I< 2.5. 
Ilpe,nJIO}KCH MCTO.U .UJIJI KcUIII6pomm a,npOHHOro K,t11opm:1eTpa n COCTa

DC ycTaHOBKII SDC nocne KaJIII6ponKII 3.M. Ka.rropm:1cTpa [IO]. Ilpn nc-. 

lIOJI:b30BaHIIII pea.KUnii 1'1' --+ z0 ( e+ e-) + jet D03MO)KHO DOCCT~OBIIT:b 

IIMIIJJibC z0 ( ,UJIJI MO.Uhl z0 --+ e+e- ) B 3.M. Ka.JIO}lllMCTpe . .Ila.rree IIC

Il0Jlb3JCTCJI 6a.rraHc nonepeTJHoro IIMnyJI:bca .UIIJI onpe.uerreHIIJI m,myJI:bca 

cTpy11 II Ka.rr116pomm a.npoHHoro Ka.TIOpIIMeTpa. Mo.ucJIIIponaHne noKa.1hl

naeT, 'ITO TaKaH Ka.mr6pomm Mo2KeT 6hlTh npone.uem1. Ha SDC 1a 2 MecJiua 

pa6oTI,r yc1wpnTeJIJI. 

B nocrre,nHeM pa1.nerre T)leTI>CII rml.Bhl pacc11.rnTJWHa npo6JI<>Ma KaJIII-

6poDKII HCCKOMIICHCilJ)OBaH}ihlX K,UiopnMeTpOD Ha a.upoHHhlX CTJ>YHX [11]. 
Pac'!eTHaH Ka.rr116ponKa KarropIIMeTpon ycTaHODKII ATLAS npone..neHa c 

noMOIIIbID. norriioMacmTa6Hoii nporpa.11.111.lhl Mo.uemrpona.HIIJI .UJIJI U<'HT}laJI:b

Hoii o6rraCTII rrccn.no6hlCTOpT 11 = 0.4 - 0.6 ( CM. pnc. 8). EaHKII O.UHO

CTpyi'IHblX co6hlTHll crenepHpomtHhl .UIIJI ::meprnii 20, 50, 100, 500 r3B II 

1 T3B. 
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Puc. 8: CxeMa KanopuMeTpon ycTaHODKII ATLAS 
(1 - EM harrel, 2 - EM endcap, 3 - HA barrel, 4 -.HA endcap) 

., 
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Puc. 9: CpanHeHIIe perwm:TpynponaHHX 3HepreTII'Iecrrnx crrer(Tpon, rrorry

"IeHHhlX c rrpnMeHeHIIeM CTaH,napTHOH IrnJIH6poBirn ( IIJHKTIIpHaJI rIICTO

rpaMMa) II Texmmn n1neunrnamrn (tterrpepbIBHaJI rncTorpaMMa). Crrnom

HaJI KpIIBaH Il0I(a3bIDaeT cpIIT pacrrpe,neJieHIIeM f aye ca CIIeKT})OB, IlOJIJ"IeH

HbIX TeXHIIKOH D3DemunaHHH 

12 

IlpuMeHeHIIe CTaH,napTHOII KctJIU6pOBim C cpIIKCIIpOBaHHhlMII K03cpcpII

UIIeHTa1HI, OTpa)KaIOIUIIMII JIIIillb COOTHOilleHIIe Me)K,ny aKTIIBHhlM II rrac

CIIBHbIM nern:ec:TBOM ,IlJIH pa1m1qHI,IX qac:TeH I(aJIO})IIMeTpa, IIpIIBO,IlIIT I( 

HemmeIIHOMY OTKJIIIKY l(aJIOpIIMeTpa. 3TOT 3cpcpeKT rrpoHBJIHeTCH II3-3a 

HeCKOMileHCIIpOBaHHOH CTPYKTYPhl IrnJiopuMeTpa. linH. BOCCTaHOBJieHIIH 

JIIIHelIHOCTII xapaI(TepIICTIIKII l(aJIOJ)IIMeTpa II ynyqmeHIIH ero 3Hepre

TII'-Iecrwro pa3peIIIeHIIH HaMII fibIJia MO,nepHII31IpOBaHa II rrpIIMeHeHa ,IlJIH 

rrnnopIIMeTpoB ycTaHoBKII ATLAS TaK Ha3LIBaeMaH 'TeXHIIKa B3Bemuna

mrn' [11]. 
Ilpoue.nypa TeXHIIIrn B3BeIIIIIBaHIIH rrpe,nrrorraraeT IICIIOJib30BaHne He

KOTOpbIX rrapaMeTpon, KOTOphle o6ecrreqIIBaIOT IIpaBIIJibHOe BOCCTaHOBJie

HIIe 3Heprrm C IIOMOIUbIO IICKJCCTBeHHOro rro.naBJieHIIH 60JibIIIOro JIOKaJib

HOro 3HeprODbI,IleJieHHH OT 3.M. KOMIIOHeHTbI a,npOHHOro JIIIBHH. 

~ 0.015 .------------------. 
w 

' 0 

E 
Cl 0.01 

e 

0.005 

0 1.2 
.!: 
w 
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~ 
w 

1 
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o.a 

ST(41.70:l:0.86)'/E+(2.21 :1:0.15)' 

WT(40.39:0.89)2/E+(l.51 ,1,0.14)2 

0.02 0.04 

c) 
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0.06 

1 / Einc 
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□ 

-----······· .. ······-·•-.......................................... . 
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e) 
10' 1rf, 

E inc (Gev) 

Puc. 10: 3HepreTII'IeCKoe pa1pe

rnem1e II JIIIHeIIHOCTb Karropn

MeTpa ,IlJIH a.npoHOB; D - CTaH

.napTHaJI KaJIII6pOBKa rrpn 50 
f3B, • - 'TeXHIIKa B3BemIIBa

HHH' 

CpaBHeHIIe BOCCTaHOBJieHHbIX B KaJIOpIIMeTpe 3HepreTnqecKHX crreK

TJ)OB, rrorryqeHHbIX rryTeM CTaH,napTHOH KaJIII6poBKII II IIpIIMeHeHIIeM 

Texmurn D3BemnnaHHH rroKa3aHo Ha pnc. 9. lirrH 50 f3B 3TII crreKTphl 

npaKTII'Iecrrn COBna,naIOT, 'ITO o6ycJIOBJieHO rrpoBe,neHIIeM CTaH,napTHOII 

Karrn6poBIGI IIMeHHO rrpn 3TOM 3Ha'IeHIIII 3HeprIIII. 
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Ha pIIC. 10 IIOKa3aH:E,I JIIIHemIOCTb II. 3HepreTII'IeCKOe pa3pemeHIIe 
KaJiopIIMeTpa, OTKaJIII6poBaHHOro CTaH,napTHhlM o6pa30M II C IIOMOIIU,IO 
npIIMeHeHIIH TeXHIIKII B3BemIIBaHII.sr. 

IJo cp~HeHIIIO C MeTO,Il;OM CTaH,napTHOH KaJIII6pOBKII TeXHIIKa B3BeIDII
BaHII.sI BOCCTaHaBJIIIBaeT JIIIHeHHOCTb OTKJIIIKa II yrry'!maeT KOHCTaHTHhlll 
'IJieH B 3HepteTII'IeCKOM pa3pemeHIIII KarropIIMeTpa. 

B 3aKJIIOqeHHH cq:iopMyJIIIpOBaHhl OCHOBHhle pe3yJibTaThl ,Il;IICCepTa
I(IIII: 

1. Pa3pa6oTaHa II C03,Il;aHa CIICTeMa mIIpOK03a30pHbIX ,npeiiq:>OBhlX Ka
Mep HOBOro TIIIIa - 6e33JieKTpO.IJ:HhlX .IIK C pa3MepaMII 1 X 1M2, IIC
IIhlTaHII.sI KOTOphlX Ha IIY'!Ke IIOKa3aJIII: KaMephl o6rra.naroT xopomIIM 
npocTpaHCTBeHHblM pa3pemeHIIeM (0.2 - 0.4 MM), JIIIHeHHOCTbIO II pa-
6oTaIOT C BhlCOKOH 3q:>q:>eKTIIBHOCTbIO ( > 95% ) BIIJIOTb .no 3arpy3oK 
( 3 - 4) x 105 '!aCTIID; / c Ha npOBOJIO'IKY. 

2. IlpIIMeHeHa CIICTeMa 6e33JieKTpO.IJ:HbIX m~pOK03a30pHhlX .npeiiq:>OBhlX 
KaMep B cocTaBe cneKTpoMeTpll'!ecKoro KOMIIJieKca rHIIEPOH, 'ITO 
II03BOJIIIJIO yneJIII'IIITb CTaTIICTIIKY BOCCTaHbBJieHHhlX co6bITIIH pac
na.na K! Ha 25% II IIOJIY'IIITb CaMOe TO'IHOe B MIIpe 3Ha'!eHIIe napa
MeTpa Ha:KJioHa BeKTOpHoro q:>opMq:>aKTopa A+ = 0.0284 ± 0.0027 ± 
0.0020. 

3 . .IIocTIIreyTa peKop.n;HaH TO'IHOCTb 2 MM B onpe.nerreHIIII KOOp.IJ:IIHaThl 
OCII 3.M. JIIIBH.sI CIICTeMOH 'KOHBepTop - 6e33JieKTpo,nHhle .npeiiq:>OBhle 
KaMephl' co c'heMOM IIHq:>opMal(IIII c IIOMOIIU>IO naparrrreJibHoro AUII. 
IlpIIMeHeHIIe .naHHOH CIICTeMhl Ha ycTaHOBKe rHIIEPOH yrry'ImIIJIO 
KOOp.IJ:IIHaTHOe pa3pemeHIIe 3.M. KarropIIMeTpa C nonepe'IHblMII pa3-
MepaMII 2 X 1M2 B 3.5 pa3a. 

4. Ilpe,nJimKeH II 3KcnepIIMeHTaJibHO peaJIII30BaH MeTO.IJ: peKOHCTPYKI(IIII 
3Hepnrn II Koop,nIIHaT nona.naHIIH 'Y II e± B ro.nocKOIIII'IecKm1: 3.M. Ka
rropIIMeTp npII npoII3BOJihHhIX yrrrax nxo.na '!acTnn;. MeTo,n II03BOJIIIJI 
ycTpaHIITb CIICTeMaTII'!eCKIIe omII6KII npII BOCCTaHOBJieHIIII KOOp,nII
HaT II 3HeprIIII JIIIBH.sI. 

5. BnepBhle C03,naHa II npIIMeHeHa .nrr.sr pac'IeTHOH KaJIII6pOBKII KarropII
MeTpa ,neTaJibHaH Bhl'IIICJIIITeJibHaH Mo,neJib n:eHTpaJibHoro KarropII
MeTpa Solenoidal Detector Collaboration (SDC) .nrr.sr MoHTe- Kaprro 
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pac'-1eToD Ha 6a3e nporpaMMhl GEANT D paMKax cucTeMbl npo
rpaMM rrorrHoMacmTa6Horo Mo.nemrponamrn ycTaHomm SDC. Mo
.nerrb II03DOJI.sreT rrponecTu 'HacTpofmy' rrapaMeTpon rrporpaMM 6hl
cTporo Mo.nemrponamrn, orrpe.nemITh pa3pemem1e rmrropuMeTpa, oT
pa6oTaTb arrropuTMhl DOCCTaHODJieHII.II II pa3,neJieHII.sr JIIIBHeii II II3y-
1IIITb DJIII.sIHIIe pa3JIII'-IHhlX reoMeTpII'-IeCKIIX oco6eHHOCTeii Ha xapaK
TepUCTIIKH KaJIOpIIMeTpa. 

6. Ilpe.nrrmKeH HOBhlH cnoco6 Karrn6pomrn ueHTparrhHoro a.npoHHoro Ka
rropIIMeTpa SDC B cocTane ycTaHoDKII c noMonu,ro peaKI(IIII pp -+ 

z0 (e+e-) + jet. IloKa3aHo, 'ITO I(eHTIJaJil,HhlH a.npOHHblH KaJJ:OpII
MeTp D03MOLKHO OTimJiu6ponaTh .no Heo6xo.nIIMOII TO'-IHOCTlI (2 %) 3a 
,nnyxMeC.sI'-IHblH cpOIC ·TaKaJI 1mm16pomm MmKeT 6b!Tb npone.neHa DO 
npeM.sr ocHODHoro Ha6opa .naHHhIX Ha yc1mp11Terre. 

7. Ilo1m3aHo, 'ITO KaJin6pomm HeC:IWMIIeHCIIpODcLHHoro I(eHTpaJibHOro 
1mrropnMeTpa yc:TaHODKII ATLAS Ha a.npoHHhIX cTpy.srx, ocHoBaH
muc Ha IICIIOJih30BaHIUI " TeXHIIKH D3DemnnaHirn ", 1103BOJI.sieT .no-
6HTbC:.sI JIHHeHHOH 3aBIICHMOCTII OTKJIIIKa 1mrropnMeTpa OT 3Heprmr 
II yMeHhillHTh KOHCTaHTHhl}I 'IJieH D 3HepreTII'IeCKOM pa3pemeHIIH B 
1.5 pa3a. 

OcHODHhle pe3yJihTaThl .nncc:epTaI(l:III orry6mmoBaHhl D CJie,nyIOIIllIX pa-
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A.A.Semenov, S.V.Sergeev, B.Sitar, M.Seman, P.Yanik, A.B.Yor
danov, J .Spalek. "How to use electrodeless drift · chambers in 
experiments at accelerators" Nucl.Instr. and Meth. A255, {1987) 
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