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AHHOTAUHH 

• 

B pa6oTe onHcaH npoei<T co3,n;aiDIJr He6oJI:omo.ti ( c o6'beMorA nop.FI,IJ;Ka 

o,n;Horo JIHTpa) npeiU13HOHHOH I<pMoremw:tr 6hrCTpo,n;ei1cTByrome:i1: rry3Hp:o

KOBoi1 :r<aMephr, npe,n;Ha3HatreHHoi1 ,Il).Lfi IWCJie,n;oBaHIDI npoueccoB c o6pa3o~ 

BaHiieM KOPOTKOJKY!BYU.{HX ( Io-I4 - 10-I::) cei\. traCTHU H R,D;ep. I.fa3Ha-qe

Illie I\a.MepH - o6ecnetrn:Tn perHc'i'paumo cJre.n;oB -qacTHU c pa3perneHHeM 

no~ 30 - 40 MKM rrocpe,n;cTBOM o6wrHo:i1: cTepe0WoTorpa~¥rn (I sTan) 

R nopR,IJ;Ka IO MRM - rrocpe,n;CTBOM roJiorpaqmH (IT STan) • 

TaKaS! KaMepa .ffBJifieTC.fi COBpeMeHHI:ilrll IlpH60pOM ,Il).Lfi HCCJie,n;oBaHH.ff 

pe,n;:r<nx rrpoueccoB o6pasoBa.Hvm o-qapoBaHHHX -qacTHU :a, B rrepcrre:r<TRBe, -: 

o-qapoBaHHHX .FI,IJ;ep, MJI sa,n;a-q peJIJITHBliCTc:r<o:t1: R,D;epHotl ({JH3viKH, ({Jn3mm: 

MeMeHTapHbiX lia.CTHU 11 MOIIteT HCIIOJI:030BaT:OC.ff KaK CaMOCTO.ff'l'eJI:OHhiM 

IIpH60p RHH :Ka:K BepWHHHbiH ,n;eTeKTOp rure:KTPOHHbiX cne:r<TpOMeTpHlieC:KHX 

ycTaHOBOK. 
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I. B n E Jt Ti: II ·H E. 

B Tel!crmc fiOC.TI8,T(HJIX JICT D HCOI\OJibiUIX sapy6eJKHhiX JIQOOpUTOpiDIX . 

· cpnsnm'f :rHcmmx ::meprn~i ObiJm oos.naHhi H•300JI:onrn:e npeunsiiOHHue rry:Jup:o- i 

I\ODbte W1MCpH. flc.necoo6paSHOCT:O paspaOOTKU TaiillX KaMep BH~DaHa . . 
OTKpHTHCT/1 cer.tciio'l'Ba I<OpOTI\Oi!{JIIDYIUHX tiaCTRr(, OOJia,naiOII(HX HOBbrr11 I<DaH-

TODW'.1 ''IliOJIOM - mapMOM, JI HeOOXO,I(ID,'lOCTj~IO H3ytlellli.fi IIX CBOiJCTB. B.PCliUI 

IDi3HU oTJIX tW.CTUU OKaSaJIOC:O rropR,I(ICa ·r ~ ( ro-I3 + ro-I2) ceK., 

tiTO COOTBCTCTDyeT ,I(JIHHe npoJieTa IIOpR,I(ICa Ct" ::::: ( 30 + 300) 1\WJ/1. oTO 

OOCTOJITeJI:OCTBO HCKJIIO't!JIJIO B03M03!\HOCT:O rrp:mtreHeinm ,I(JIJI H3ytlCHIUI 

HODUX l.JaCTJIU OOhil.JHbtX nysup:&KOBbtX I\a.Mep HJIK 3JieiCTpOHHbtX ycTaHOBOK 

C IIpOBOJIOtiHhiMJ.I I\D.l\teparm H3-3a H~,I(OOTa~'OliHOH paspeiiiaiOif(ei.f CIIOCOO-. 

HOCTH 3THX ,n;eTeiCTOpOB. B03Mo.>KHO IIpUMCHCI-rne .,I(JIJI 3T.HX UeJiei.f. rJJOTO

SrvtyJI:OCUOHHOi1: MeTO,I(IUCH, HO aWclJei\THBHOC'l':O ee IIpHMeHeHJIISI He MOJKeT 

OHT:D BHCOKOH H3-3a R3BeCTH.biX He.n;ocTaTF:OB. 

C UeJI:&IO 6oJiee aqx}Jei\THBHOrO JI3ytlEHIDI CBOiiCTB mapMODaHHI:DC 

tJaCTlm B UEPH-e, conMeC'THO c Jia6opaTopuei.f m..renvx pesepcpop.na B 

AHrmm: ,' 6uJia cos.naHa 6ucTpOUHI\JIHtiHaJI npeUHsHOHHaJI no.n;opo.nuarr 

nysup:&KOBM rtaMepa LEBC III. 3Ta KarlfeJ:a; o6'.&eMOM B I JIHTp, Hsro

TOBJieHa.Hs "JieKcaHa", paOOTaeT C qacTOTOii: 40 repu H OOJia,naeT 

pa3pemaDtneH CIIOCOOHOCT:OIO nop~ 30 MRM sa CtieT COOTBeTCTDyrounn~ 

· o6pa30M no.n;o6paHHoro peimMa paOOTU H npeiJJI3l'IOHHOH CHCTeMH c.QoTO

rpacimpOBaHIDI C HeOOJI:OIIIHM KOqcixlJ:m.tffeHTOM yMeH:omeHIDI H300pru:temur. 3Ta 
KaMepa npe.n;Ha3Hatia.nac:o .n;JIJI pa6oTu B rcaqecTBe "BepnnrHHoro" ,n;eTei<

Topa B COCTane rH6pJI,I\HOro CIICI\TPOMCTpa E H S , HO B I979 r. 6UJia 

ycnelllHo npMMeHeHa Ka.It caMOCTOJITcJII>llliil apuoop )lJI.FI n:syqemm mapr.1o

BaHH:WC qacTHU. B pe3yJI:&TaTe aToro aiwnepm.1eHTa,. B ItoTopoM Kruv1epa 

OOJIYtiaJiaC:O B nytiKe IIH-MiiHYC Me30HOB C aHeprnei1: 340 raB OT CHHxpO

TpOHa B ImPH-e, ouiro 3aWRKCHpOBaHO I2 iJJiytiaeB pacna.na mapMOB3.HHUX 

qacTHU /2/. B aToM atwnepiiMeHTe, B KOTopoM sa ID-TH ,IUieBHui1: ceauo 

OblJIO no;:ryqeHO CBbliUC I00 000 CTepeociJOTO:rpaqmif, ItaMepa npo.n;eJiaJia 

cBume I 000 000 IUIKJIOB paclliHpeHIDI. B I980 ro.n;y Karvtepa LEBO paoo- · 

TaJia yJKe B cocTaBe "EBponeifcrcoro rHOPR.:ttHoro cneKTpoureTpa". 

B yHHBepcHTeTe r. EepH ( IIIBeifuap:IDI) co3.n;aHa MaJieH:DKaJI 6HoTpo
UHlt1IlftiHM cppeoHOBM nysl:ij):DKOBaJI Ka.Mepa BIBC. Ha 3TO~ Kal'Jiepe 6uJia 

. ,n;oKa3B.Ha B03MOJ1WOCT:& rOJio~ecKoii P•3rHCTPauHH nysl:ij):DKOB ,nHa

MeTPOM 6-9 MKM /3/~ 
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rpynrrn, IWTOPM cos.nanaJia RaMnpy LEDC, B HaCTOJnnce nper.lH pas~ 

pa6aTHBaeT HOBHH BapJiaHT RruvtepH C POJIOrpawrrqecRHM C'.beMOM IIHclJOprvra~ 

IJ;}m, o6ecne'tllrsaiOIIUfM pasperna.IOll(y1o crroco6HOCT:D OROJIO 5 MIDII. 3Ta Ra-
• 

Mepa, HasBaHHM HOLEBC, ,noJDKHa rrpottTH :rrcrruTaHHR B I98I roJJ:Y I 11 Ji 

sa.MeHHT:D RaJ;tepy .LEBC RaR "nepumHHb[H ,neTeRTOp" crreRTPOMeTpa EHS • 

ITPe~cTaBJieHHa.a BHrne HHcl>OpMauw.: c HecoMHeHHOCT:DIO rroRasHBaeT, 

"CITO rrpeiUI3HOHHaR rry3Flp:DROBM Ra.MepE. RBJI.fieTCR: BeC:DMa rrepcneKTllBHUM 

I1pROOpOM C YHHRaJI:DHUMll B03MOJKHOCT.f!~,M · .n;.Jiff HCCJie,nOBa.IlliH B aRTYaJI:DHHX · 

06JiaCT.fiX qm:sHKH SJie:rvteHTapHHX "CiaCTIDJ:, I\OTOpbiH B ,I(aHHIDi MOMeHT Bpertia-:

HH cymecTBeHHO rrpeBOCXO~T .npyrHe I1pH60pll ITO TO~OCTR perncTpauxrn 

aKTOB B3a.HMO,netiCTBHR 't!aCTHI( C Beii{eCTBOM. 3TOT I1pR60p B paBHO}l I.iep(3 

MOilteT 6HT:b rrpiD!IeHeH RaR a~TOHOMHHH n;eTeRTOp, TaR .H Ra.R Bepii.IUHHHH 

,neTeRTOp B COCTaBe RaROro-JIH60 rH6p~Horo CIIeRTpOMeTpa. 

UeJI:biO npe,n;;raraeMOH pa60TH .f!Bn.A:9TC.ff paspa6oTRa He60JI:bliiOH rrpe-

1Ui3HOHHOM (RpHOreHHOH) 611CTpOr~nump;yroll{eM rry3Hp:bROBOif R81.1epH ){.IDI 

nccJie,n;oBarrnl1: B o6;racTH pe.IDITIIBHCTCROH R,IJ;epHoti <l)usHRH u <l)Hsroor 

aJieMeHTapHHX "CiaCT:mJ;, cos,n;aHIIe ee pa<5oqe.ti MO.n;eJIH ( aKcrrepm.mHTB.J1:bHO~o 

o6pasua) H no.n;roTOBRa npe.ItJIOjjteHIDI no WH3WieCKOMY aRcnepmmHTY c 

rrpHMeHeHHeM Tai\Oti Ra.Mepii. 

fipOeRTOM npe.n:ycMaTpHBaeTCR OCYIJteCTBHT:b C03,ItaHHe npeUJI3HOHHOtl 

IIY3Hp:bKOBOH I\a:rvrepll B .IJ;Ba aTarra. Ha· r:epBOM 8Tane IIJia.ID!pyeTC.fi C03.UaT~ 

Rru.mpy C KJiaCCII"CieCROM CTepeo(_poTOrpru.lMeTpn-qecKOH CHCTer.!Oll C'lle:.ra 

HHcpOpi',IauiDI, a Ha BTOpOM - RaMepy B C:Bep:x:rrpO:j30,ZJ;mlleM MarHRTe H C 

roJiorpaWIIlieCIGil'vl C'.bel\iOM IIHWOPMarnm. 

QCHOBHlle rrpe,l(IIOCbL1IKR B03MOJKHOC'l'.H C03,I(aHHR: rrpetnr3IIOHHOU rry3t!pb-
, 

ROBOH KaMe pH B IIOJIHOM 06'1eMe CJie.n:yiDIIixie: 

I) B JIB3 Ha.KOIIJieH 60JI:&mo:a OIII:lT C03,Ita.:H:WI IIY3f:lP:&KOBWC Ka:~1ep H 

HMeeTc.sr MaTepiiaJI:&HaR 6aaa; 
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2) yqacTue B cos.uarnm Ta.Koii Kc:Mepu Bupa3HJTII corJiacn:e rrpm·IRT:Q 

JiliT?.10, n:Merou.urti 6oJI:omoi1 OIThiT oos.uamm: OTepeoq)oTorpruviMeTpKtiecKoM. arn:ra; 

paTypi:I ,I(Jm ITy3I:Ip:OKOBLIX KaMep, H JM~:<P, IIpOBO,Il;RIItiDi OHCTeMaT:ffqeCKHe 
• 

pa60TLI IIO roJiorpaciJH1ieOKOMY C'1eMY HH(J?OpMa.nmi 0 TpeKOBHX ,I(eTeKTOpOB 

· HatmHM o I956 ro.rta/5/. 

B npoeKTe rrpHBe.rteHH xap~TepncTHKK cymeoTByromHX H paspa6aTHBae· 

MHX B .upyrHX Jia6opa TOpHRX IIpeiJJI3HOHHI:DC ITY3I:Ip:OKOBI:IX Kar.1ep, paOCMOT:pe· 

HLl B03MOJKHI:Ie BapHaHTI:I TeXHH"t!e.CKOrO HQIIOJIHeHim Ka.Mepi:I TaKOrO TIDia :J3 

JIB3 0H.ffi1, BOIIpOOLl ee CTOHMOCTH H OpOIGI pea.mr3ar.um. Q6cyJK,IJ;eHU Taro~ta, 

HeKOTOpHe 3a,ua"t!H B 06JiaCTR pe~THBHOTOKOfi R,I(epHOH iJ?R3HKH H ~H3HKa 

SJieMeHTapHI:IX "t!aCTHD;, KOTOpHe MOryT.6I:lT:& pemeHI:l 0 HOIIOJI:030BaHReM 

rrpeUH3HOHHOfi rrysi:Ip:OKOBOH KaMepu • . 

JIHTepaTypa 

I. Brussels - CERN - Oxford - Padova - Rutherford Collaboration, 

CERN/SPSC 78-103, Geneva, 1978. 

2. W .Allison et· al., Phys. Lett. 9JB ( 1980) 509. 

3. M.Dykes et al., Nucl. Instr. and. Meth., 179 ( 1981) 487 • 

4. C.Fisher, Work.on Hol. Track Chamb.,Fermilab,Batavia, Nov.1980. 

5. H. B. CTa6HKKOB. roJiorpD.cfllij)OBaHHe CJie,UOBWC IIpY!60pOB H 1303!.i0ii\Hlle rry~ 

TM o6paoOTKU IIOJIT!eHHOll HHCpopr,1B.I.lliH. )J.OK.Jia.;J; Ha MeJK,U. CH1III03ffY1,le IIO 

BOripOCill,1 aBTOMaTH3aiU!H o6pa60T!Gi ,D;aHllllX C rrysHp:OKOBHX KaMep, 

JJ,ID-6I42, OHffH, Jf16Ha-, I97I r. 
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2. KPA11Gifl 01'30P li3TigCTTIT1X IIPEUH3UOfllillX TIY3flP1I<ODilX 
IW.Ui.:P Jl.PITHX JfAEOPATOPUH. 

2. r. !{311Cpa "LEBC". -· P"c. 1, 2. 

( rvra..nan EBporrei'icKrur rryabtp:&KOBM Ka.Mepa HJIH Jiei\CaHOBaR nyaup:&KOBM 
KaMepa) • 

Tnn Ka.MeJ2u: rrpeiUia:vroHHM, KpHoreHHaf.t, 6ucTpo~yromM. 

Qpe,n;a B KaMene: no.nopo,n. 

Pn3Mepu I\aH8'Qhi: fl 200 MM, H = 40 MM, (OO'beM :- I JIHTP): 

l{OHCTpJJSIUIJI: Ka.Mepa CIUI88Ha H3. JI8KCaHa~ 

tiaCTOTa IUUUIOB paclJU1pCHHJI: 40 repu. 

QCB81I{8HH8: aBTOpeqJJieitTOpHOe C 0Tprurta'J'8JI8M "CKOTlJJID.HT". 

ll>OTorpa<J>KpOBaHKe:MacruTaO I:2,I4 

• 

QO'b8KTHpu Schneider Componon S , 

rJIYOmta pe3KOCTH - fi MM • 

t = 240 MM,F/rs~ 

. 
}'a3p8WaiOU\M CIIOCOOHOCT:& - 30 MKM. 

IIapa.MeTp:bl CJiep;a: J)Ia.M8Tp IIY3blp:&Ka - ~:0+50 MKM, 11JIOTHOCT:& CJie.tta -
70 nyaup:&KOB/CM • . 

2.2. KaMepa "BIB C". J. Pnc. 3. 
I Berne Infinitesimal Bubble Chamber I 

T!m ItaMepu: IIp81UI3liOHHM, 6UCTPOWfiUWJ;>yiDII.tas:I • 

cpe.ua n rtaMepe: wpeoH c33?8• 

Pn3M8J2H Ita.Mepu: !& 65 Ml'A, H = 35 MM. 

!{OHCTpyiSIWJ;!: M8TaJIJI + CTeKJio.· 

SaCTOTa @IUIOB pacu.rnpeHWI: 5 reprt. 

QCB8lll8HH8: CKB03H08. 

IIapaMeTpbt CJI8,7J;a: ,ItHaMeTp rryaup:&Ka 30 IVII<r.t, ITJIOTHOCT:& 300I1y3up:bl\OB/ CM. 

HoBrut paapa6oTRa: JiaaepRoe ocBemeHHe, roJiorpawH'tlecKHi-i c'beM HH~JopHa-
·UIDr c peaKHM Hao6paAteHHeM nOJIHoro o6'beMa KaMepu. 

MaHHMaJI:&HUM .ItHB.M8TI> . nyaup:&Ka - 8 MKM• 



:~ .. 1. IC:lf:t"~1\'~ i'n 0 L B B C" (rr_pocrcT).- Pv~e. 1. 

( f0.710I'J""~:l'T 1 iP1CCl\8J1 JICIWaHOBM liY3I:lp:bKOBaJI IW.Mepn). 

rrrrr J(f1J.ropr,r: nr)m~n3HOHHM, Kpnoremia;r, oucTporzyuunrpymr~a.rr • 

cnr~n~1 n Fnrir~nr: no.T(opo.n;. 

r;·:l;;r:pl! Tirlf.'r0,J)!): 0 I20 r:Iu. 

J(OHC'rpyJOT)UI 1i[lr!CpH: I\arl!epa CI\JieeH<:L 113 Jiei<caHa. 

QcRCii\CHnc :· Cr·mosHoe, JiasepHoe. 

• 

C'I>ef,t ImriJopMnqnn: roJiorpac])IDt .. Pe3I\Cte . .H306prur.eHHe noJmoro OO'bena 

Ka.Mepu. 
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3. ITPOEKT IIPET]tl3110IlliOtl IIY3I1PbKOBO!l KAUEPbl JIBS Ollffii 

B Q6'be,JUIHeH!IOM :mtcTHTyTe sr.n:epmnc HccJie.n;oBaHJii}l nJiruuxpyeTcst C03-

.n:aHHe n:pel.4ll3HOHHOH 6HCTPOUHK.1IHpyrouteii Ka.MepH, OCHOBHHe napru.teTpH Ko-
,· 

• 

3.I. QCHOBHHe napa.MeTpbi rrpeUH3HCHHOH Ka.MepH JIBS QIDlli 

'"1-8 .PJ ITAPAMETP nn 

I. Fa3MepH o6'beJ.Vi8. 

2. J.i)1KOCT:& KOpnyca 

3. MaTepKaJI Kopnyca 

4. epe.n;a B Ka.Mepe 

·5. TenJIOK30JI.SIIliDI 

6. Han:paBJieHHe pac
nmpeHIDI 

' 

?. · Mexrum3M pacmHPe-
HIDI . 

8. ~aCTOTa pacmHpe-
mrlt·-Ka.MepH · : 

9. l!aCTOTa- <PoTorpa4J. 
-· ·- --- -. - .. ·- - - . - - ' --·· 

--·· . 
IO. ~Topemc'i'pa.nwt ---- -- --· ----·· 

II. QCBeiUeime 06'beMa 

-··r2.-- MacmTa6 <IJoTorpatiJ. 

---·13 ~-. ~TOITJieHKa 

I -hlii a 'I arr 
(axcrrepHMeHT.o6paaen;) 

f5 200 MM, H::::50 MM 

I, 6 JUITPa. 

JieKcaH 

2-0K STarr 
(KaMepa) 

BO,n;opo.n:, ,neHTepidi, HeOH, HeOHo-Bo.n;opo.n:
. HaJI eMec:o 

BHCOKID! BaKJYM 

BnO~ OnTHqecKOH OCH 
' . 

JI.O.IO repn 

·I rep~ 

CTepeo<PoTorpawAeTpHH 

3D-60 repn; 

IO repn: 
CTepeoTeHerpa

. $:. HJm rOJia'pE
1 

TeMHono~Hoe, HarrpocBeT 

r/3 - r/4 rlr- r/4 
50 MM,6~a ne~opan;HR 

-.-'!4. :Pa3pemeiDie B IIJia.He 
H rJIY6HHa CJiosi'- -- 3Q-40 MKM Eta 4-5. MM IO MKM no Bce:tr 

rJIY6KHe 

·IS. CTepeoyroJI 

I6. MarHRTHoe noJie -
CBepxnpOBO,nmnmi 

COJieHOH.n; 
s.o TeCJia 
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3. 2. COr. TaD Oc5opy,nomnmH 

no cpnDHCHHIO c TPB.nUIUIOHHID.m "R.Jiaccu'leCI\.IUJI:U" I\pHorcnHLrMH 

nysup:&KOBilMH Ka.Mepa.rvrn: COCTaB OOopy,D,OBaiDHI ,naHHOH YCTa.HODI\li cy-

mecTBeHHO He OT~~aeTCH. QH BKHID~aeT C~e~e ys~: 

r. COOCTDeHHo Ka.Mepa. 
- -

. 2. CHcTeMa pa.cnmpe:mm ~ 

--···· 

3. Kp~O~eHHM _ CHCTeMa. •. 

__ a) OJKHJ!GITenHM ycTaHOBKa 

6) -xpamr.JIHina. · pa6b'OOC cpe,n 

. B) HaCOCHO-I\0Ml1P8CCOpHOe X03Siii:CTBO 

-r) a.Bapni-iHH:£1 Bhi6poc 

,n) Ba.Ry,yMHaSI CHCTeMa 
---· . ,.. . 

•. _ e) f c.Hc.TeMa aua;m3a ~~cToThi cpe.n 

JK) npuoopu rasonoro-aHaJrn3a B3pHBoonacHIDC cpe,n. 

4• Ta30Bbie ny~:&Tbi ycTaHOBKH. 

'! 
• 

• 

5. CJ{CTeMa 3~81\TPOHHOI:'O ynpaMeHRR: it. ,nHarHOCTlq>OBa.HHSI peJIOOwta 

YCTaHOBKH. .. 
6. BciiOMOraTe~:&HOe OOopy,ItOBaHHe. 

7. QITTHKO-MeXaHH'leCKHe CHCTeMbi; ~OTOrpaMMeTpnqecKHe ycTpOHCTBa. 

a. CBepxnpOBO,nnmHH MarHHT. 

CoOpyJKeHHe 0htCTpOI1,11K.JIHPyiOIU8H np8J:Ui3UOHHOH KpnoreHHOM KaMepbt 

n~aHupyeTCSI no ~ec~e.nyrou~ 3Tana.M: 

I. cos.naHHe ~nwnepiDJieHTaJinHoro o6pa3ua KaMepbi ( !982-I983 rr) • 

2• C03,ItaHHe KB;Mepbi B CBepxnpOBO,ItfllUeM MarHHTe C MaCClfCleCKOM 

CMQTeMoi1 woToperHcTpauim (I983-I984 rr). 

3. C03,ItaHHe Ka.Mepu- c ro~orpacj)H'leCKO~ cmcTeMOM .qJOTOperHCTPaufiU •· 

B HTore nepBoro · 3Tana paspa6oTKl1 .nomma 6uTJJ co3,na.Ha pa6o-qaa 

MO,II;e~:&-npeUH3HOHHOM KpnoreHHOH ~epbi, Oe3 Ma.rlmTHoro IIOJlfl, npu

rO,llHaJI 1ft11.Jt ucno~:r,sp:saHM.fi B (pnsnqecKOM 3KcrrepimeHTe • 
. -· ' --

.. 

. I 
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3. 3. l{OHC1'JJYIW;a5I JW.MCpH 

Qco6eHHOCT:&IO KOHCTpyJ~Irn K8.1V1ep~ .fiBJifiCTCJI TOliHOCTI:> JIOitaJ.Gioa.I.UU1 

H3yqaeMHX C06I:ZT:t-Ii1: H ee 6J:ICTPOI.UUtJllil1HOCTI:>. 
~ 

3TH Tpe6oBaHIDI osHaqruoT '· 'I:ITO oc-::>6oe BHHMamre .noJiiKHO. 6I:IT» 

o6pa.meH<? Ha: ~ 

a)_· opraHHsarmro .I(BIDKE31-ll,lfJI cpe.nH rrpH ocymecTBJieiDIH npou;cccoB pac

~-JIIHPe~ H- TepMOCTaTI1pOBaiDm Kaiiiepi:I (MHHHMH3aD;Rfi CitOpQCTH 

,nmmemuf cpe,n;H, o6ecne'tle~He ,ItBlDK~HM rrpeHMytl\CCTBCHHO D,ItOJII:> 

ocH WOTOrpaq)HpoBarrnn:); . . 
6) BI:ZCOKyiO CTeneHI:> "liHCTOTbt" 06'lJeMa K8.1V1Cpht (MHIDIMH3aJ.LWI napa-

3HTHOrO IUIDCHHJI cpe.n;H); 

--B)- TUtaTeJI:&nyiO rrpopa60TI\y DOnpOCOB ,I\OJirOBC'1HOCTH H Ha,lJ;CiKIIOCTH ... 
- B CBfi3H C BhlCOKHM 6htCTpo,netiCTBl-':CM Kru.Tepht, a Tai\."KC DOnpOCOB, 

-- . 
ycTpaHeHHR BH6pau;Hw B ysJiroc' KaJ.~repu (HanpHMep, onT:rr-qecKHx) • 

TinaHHPYCMOe B pR,ne 3KCllepHMCHTOI. HCIIOJI:&30BaHHe KaMepht, KaK 

~aCTH rH6pH,nHOr?·cneKTpOMCTpa, COBMCCTHO CO CJIO~HIDmf 3JICKTPOHHID~ 

perHdTpaTOpa.MH, BI:l,Il;BUraeT .nPIIOJIHHTCJI:&HyiO HCIIpOCTYJO 3a,Ita -qy MllliiD.m-

3a.IUIH BemecTBa Ha nyTH -qacTHD;, BHJieTaiOUUIX us pa6o-qero oc.heMa rta-. . 
Mepu. YlieT aToro o6cTOHTeJI»cTBa TaKme 6y,neT O.nHHM H3 WaKTopoB, 

onpe,neJIHIO~ 0~06eHHOCTH ee KOHCTPYKn~ •. BapHaHT KOMIIaHOBKH KaMCpH 

npe,ncTaBJieH Ha pHc.4. 

!{OID Ka.Mepu: 

})a30BI:IM Y3JIOM KOHCTpyKD;HH JIBJUICTG.ff KOxtyx. STO MCTa.JIJnPlCCIDifi 

TOHKOCTCHHhtH BhKy-yMHQ-IIJIOTHbiH cocy,n, •reiiJIOH30.7mpOBaHHI:JM li3HyTpH. 

B Hero 3aRJIIO't1eHri co6ciBeHHo R:ar.1epa:, kaTyntKH' cBepXilpono.nnmero 

MarHHTa, Y3.1Ill OnTHliCCitOM H paCII.IHPHTCJI~~HOH CHCTCM, a TaK."itC HCKOTO

pue ycTpOHCTBa H Y3JlJJI KpHOreHHHX Cl-ICTHM YCTaJ-IOBilli. ]3rv'ICCTe C Terl'!, 
- ., . . 

- 1\0JKyx BI:mOJIWICT ~~D;mO MOHTruJtHO-CHJIOHOft 060)t0~. }tBa TOHIOIX 
. -

"OKHa",. paCIIOJIOJKe~Hl:le ,n;HaMeTpaJII:>HO, OC)eCIIC'til!BaiOT BBO,I( IIy-qlta tiaCTIIIl 
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. QII-CTcMn pacurnpeHHfi 

_G6rJiaCHO cxeMe (pHc. 4 . ) , Me:XaHH3M pacnmpem-r.fi pa3MenteH 

.. CHHSY 06'b€Ma KaNiepll, Ha ee BepTHKaJI:oHOH OCH. pacnrn:peHHe cpe,nu 

()CyineCTBJI.fieTC.fi aa C"CieT ,IJ;BIDKeiDI.fi CTeHKH Ita.MepH:. 

npe,n~o~eHHOe pelli~HHe IT03BO~T CHH3HTb CTeiTeH:O B03~~mero 
• 

_ - B03,I4eHCTBH.fi ,I4BIDKeH.IDI cpe,nu, B1l3BaHHO.C'O ,IJ;BIDKeiDreM CTeHIGr, Ha TO'tl

HOCT:b ~0Ka.JIH38.UHH C06biTH:t;i. 
• 

. Ha · riepBOM aTane co3.n;amr.fi MexaHH:3M pacum:peHM 6y.n;eT o6ecrretm

. BaTb ,no ,neCRTH, a·· B -}:(aJI:OHeifmeM ,IJ;O IIIeOTH,I(eC.fiTH I.zyiKJIOB B CeKyHJJ.Y. 
' 

TaKOH _peiam pa60Tbi CHC'£.ermi pacll.IHPeHIDr 6y.n;eT pea.JIH30Ba.H C IIOMOII{biO · 
. . 

cnen:HaJI:OHoro rH,npaB.7IH'tlecKoro rrpRBo.n;a •. Ero pa3pa6oTrm rrpe.ncTa:BJmeT 

co6oi1pT.n;e~:oHyD 3a,naqy, pacrra,naromyrocH Ha·p~ rryHKTOB, R3 KOTopux 

Y3~0Bh!MH .fiBJI.fiiOTCR 6IICTpOIJ,HKJIH'tffiOCT:O l[ ,IJ;OJII'OBellHOCT:b, a Tarozte CTa-

6R7I:bHOCTb ,n;eMCTl3ID! CHCTeMH. . 

J\pHorefmnre cncTeMH KaMepu 

K HHM OTHOC.fiTC.fi! 

I· YcTpOHCTBa BaKYYMHPOBaHID! 06'beMOB; 

2. YcTpOHCTBa OXJiruK.n;eHIDI, HanOJIHeHIDI K 3BaKyarum KOH.IJ;eHCHIJOBaHHbiX 

· cpe.n; • . , 
3. CHCTeMa TepMOCTaTMpOBaHH.fi; 

4. YcTpoi1:cTna anap:aRnoro Bb16poca; · 

s. n:v~:oTu.ynpaMemm ItpnoreHHbiMR y~Tp::>frcTBaMH. 

·Bee · rrepe'tlncJtemrlle ys~ ycTaHOBKH 6YJJYT pememr TPa.nHIUIOHHbiM 

06pa30M, KaK 3TO OCymeCTBJif.IeTC.fi B II3B,3CTHbtX ny3Up:OJ<OBUX. KpuoreHiillX 

KaMepax C IIOMOII{:OIO TIDIOBIDC anrrapaTOB H ycTpOMCTB KpnoreHHOii TeXHirKli~ 

B xo.n;e npoeKTHpOBaHRH ycTanOBKH <5y.nyT paspa6oTaHII.T~e c:ac-
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TeMU, pelllniOl!(lW BOIIpOCil CODMCCTHOrO 3.f\OII01Vl:V.PUIOrO ,nelic'rBHfi ltpHorcii

HWC CJICCTCM ROMCpH H MUrHJITa. 

0 peJi\JIMC TpGICO'ti:yBC TBMTCJILHOC TH 
4! •. 

fipOTOTHnoM pe:>KHMa coa.naBaeMoi1 KaMepEI rrpHH.fiT peDM. 6u~TPOUVIRJIH

. pyromeii rrya~:E>KoBofi I\aMepH, co3.n;aHHoi1 B UEPH-e III, KOTop~ii xapaK-. . 

TepHayeTCJI HIDKCCJIC.nyiOIIUIMH napa.MeTp8.1Vll:: (pHC. 5): . 

a) IIOJIHOe Bpe~m UKRJia - 5 MOCK, 

... 0) II.IHpJfHa IIJiaTO B MHHHI\ItYMC ,naBJICirn.R: ·- 500 MKCe~, , ' 

B) tmcJio nyaf1P:&KoB - .no roo eM-r, 
r ), BpeMfi poeT a IIY3b!p:bKOB - roo + 500 MKCe~, 

.n;) .D;HaMeTp nyaf1P:&KOB - 20 + 65 MKM. 

• 

• 

ITPH l3u6ope pciHMOB"'·pa6oTH CHCTCMJI paclllHpeHIDI coa.n;aBacr.mi1: 

ycTaHOBKH npe.n;rroJiaraeTC.R:, Hap.R:.D;y C HC:JPepHBHllM pemn~10M, paCCMOTpC

HHC nyJI:E>ClfPyloutcro peiitlinvra paOOTH, Kor.n;a, coBepnrn:B aa.n;amroc lil!CJIO 

paCiliHP8HHH, MeXaHH3M OCTaHaBRRBaCTC.R: ;~ TCpMOCTaTxpOBaHYUI .n;eTCKTH

pyrorneH cpe.n;u Ha lieo6xo;mMoe .n;JISI aToro Bpewr, a 3aTeM BiunoqacTCJI 

• 
BHOBb Ha TO .'>KC 3a.D;aHHOe 'tiHCJIO nKKJIOB. 

. o TO'tiHOCTH JIOI<a..7rn3a.IU1H. I{aK 'cKaac:LHO BI:lUIC, npe.n;ycMaTpnBaeTcR: 

paCIIIHp.R:Tb cpe.ztY KaMCpil IIyTCM nepCMCIUCHH.R: CTCHIW (MCM6paHU) KOprryca 

Ka.Mepu. 

Qpe.D;Hfl.R: CKOpOCTb .D;BH.'>KCHH.R: cpe.D;H DpH 3TOM, npHMCpH0 1 paBHa 

cpe.D;HCH CKOpOCTH .n;BIDKCHH!I MCMOpaHil. ffi:H. XO,ne MCM6paHU - h_ =± Q. 5r.:r.1 

H BpCMCHH c6poc~ .D;aBJICH:IDl (pHC. 5)/r/ 7: = 2, 5 MOCK 3Ta CKOpOCT:b 

6y.n;eT 'l)' . = Q, 2 MOCK -I. 3a Bpel'IUI ·aKCI103HIJJlli Ha pOCT ny3f1pbKOB, ' 
'· 

KOTOpOC MO)KCT Bap:&xpOBaT:bC.R: OT I00 ,D;O 500 lVIKCeK, Il;CHTp IIy?!ipi>Ka 

CIIOCOOeH CMCCTHT:bCJI Ha 20 + !00 1\00vi. 

TO'tiHOCT:b JIOKa.mi3ai.Um OT.D;CJibHhTX IIY3f1PiiKOB 3fiDHCltT H OT ¥IX .mi-

aMeTpa, KOTOpHH B CBOID oqepe,n;:E>, cymeCT:3CHHO orrpe,neJIReTCJI OTCYTCTBH

eM napasHTH'!ecKoro rumeHJUI. HO sTo Tpe1joBruure Ha.HJiy'IIIImvt o6pasoM 

i. 

,, 
i: 
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pea.mi3yeTCJI B "tUICTOii'' Ka.Mepe. CODIJCMCHHM TeXH:mta ll03.DOJIJICT noJiy

t.IUT:b ¥I sac.ImiWHpOBaT:b B Ta.KOH Ka.Mep(~ IIy3Iij).OI\H )4HID;1eTpOM .ItO IQ MIOVi. 
. . 

J1MeHHO llOSTOrvty H l'Ipe,l4IIOJiaraeTCH CIU:eHT:& Ka.Mepy H3 JieKcaiia. 

III CERN /sPSC ?&-I03, I97C.. 

3. 4. OIITWIECiiliE CMCTEMll 

Ha nepBOM aTane cos.namur. npeUVI3HOHHoi1: ItpHoret-moti nysup.ortonoi.f 

KaMepH ,D',JI.f! perHCTPaUHK CJie,UOB 'laCTH:J; llJiairnpyeTCfl rrpUMCHHT:O I\JiaCCIJI-. . 
'tlCCKyiO CTepeocfJOTOrpaMMeTpWiecKyro an:IapaTypy, a Ha BTOpOM .- roJio

rpaqJK'tleCKyro HJIH TeHe_rpaWH't!ecitYJO annapaTypy. AnnapaTypa nepBoro 

Tmta npHHlJ;KIIKaJI.OHO He MOjKeT o6ecrre"tDIT:& nucoKoro paspemeHIDI no noJI- · 

HOM rJiy6HHe Ka.MepH, HO He'o6XO,nHMa .n;~m: 0Tpa60TK.K BCeH ycTaHOBKH B . 
UeJIOM H B pa60't!KX YCJIOBHRX Ha rryqKe ycKOpeHHUX ~CTHU. ArrrrapaT.YPa 

BToporo HJIH TpeT:&ero Tl'.ma 6oJiee nepc:rreKTHBHa .ItM .n;ocTIDicernm Heo6-

xo.n;HMoro paspcrneHHH B rJIY60KOM CJIOe, HO MO~eT 6HT:& npm~eHeHa Ha 

nepBOM 3Tarre C03,1J;aHRR: KaMep&, llOCKOJ.::&Ky Tpe6yeT ITOHCKa TeXHH't!eCKH.X 

pemeHKH, MaKeTHPOBaHRH H MeTO.n;K~ec~X HCCJie.n;OBaHHH .n;o paspa60TKH 

pa6oqero o6pasna. 

B Ka'leCTBe B03MOmii:IX BapHaHTOB OITTHlleCKOM CHCTel\-UI MOryT pac

CMaTpHBaT:.&C.fi ITpHBe.n;eHHbie Ha q)urypax 6-11 HeKOTOpHe H3BeCTHI:Ie CHC-

Tetvru c'I>eMa HHWOPMa.u:HH Ha ci>oTOHOCIITeJio: ItJiacmt't!ecKHe ( 6, 7) , TeHe

rpaqm"tJecKHe ( 8-1 o) H roJiorpaqm'lecxrur ( ·11 ) • 

Bo ncex STHX cxeMax npKMeHReTcSI CitB03HOe ocnememre o6'berv~a Ka

MepH, Ka.K o6ecnelJHBaiOiqee .I(OCTIDiteime t:50Jiee BHCOKOrO KOHTpaCTfi H306-

pruiteHIISI H y.n;o6Hoe ,nJJH. ycTpaHeHH.fi napa3HTHIDC sacneToK. TfPmAeHenue 

anTope<I>;reKTOPimX cxeM ocnemeHim o6'beiJia Ka.Mepa He HCKJIIO'leHo, ec.mt 

~ STOrO 6y.n;yT cep.Oe3HHe OCHOBaHHSI. 

! . 
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3. 4. I. KJIA.CCU'tleCIWft CTepeocTlOTO::->pnMJ\1GTPT.PICCI\M CHC'rCLia 

I\ai< M313eCTHO, OObl'tiHa.FI KJiaCCM'tl8GI<aJI OITTM'tJCCI\M CIICTCWl CTpOHT 

11300paJKeime OO'b8KTa C pa3p81liCID18M, ICOTOpoe CBfi3aHO C ,nJ.IltHOH BOJIH& 
"! 

cBeTa A 11: r.rry611Hoii pe3I\OCTH D cJie.nyrou~ o6pa3~M !II: 
pa3pemeHHe = Q,6I V~D 

• HarrpmJ[ep, JJ.JIH. A ;: 0, 5 rvntM pa3pemeHHe B 30' MKM MOiKHO no;ryqR'l':D 

B cJioe TOJIUUIHoii D = 5 lVINI. 

81\CnepHMeHTaJI:&Hrui ITpOBepi~a B03N:O~tHOCTR ,7J.OCT:VDK8HIUI pa3pCIUCinffi: 

6wra rrpoB~.rr.eHa Ha KaMepe LEBC B UEP:E-e. :swro ycTaHoBJieHo /2/, trTO 
• 

MOryT OUT:D ~aperHCTPHPOBaHU C Xopo-

melt KOHCTpaCTHOCT:DIO B CJIOe TOJIIIUIHOH 

Deff = .5 ( deff )
2

' 

11TO :U.M · deff = 30 1\11\M Oii.FIT:D npMBO,I(~T K Deff ~ 5 lVOVI. 

3TH ,7J.aHHUe ,I(aiOT peaJI:DHyiO OIJ;eHKy,B03MO~HOCTH ,I(OCT~eHHH pa3pe

meHHR: IIOCpe;rr,CTBOM KJiaCCWI8CKOH OIITWI,~CKOi1:. CUCTer.w:. 

B03MOJKHO ,n:ocTIDKerme 11: 6oJII>mero )a3pernelnm rrocpe.rr.cTBOM KJiaccn- . 

'tleCKOH OnTH'tl8CKOH CHCTeMU, HO U8HOH GOKpameHHR rJiyOHHU WOTOrp&pll-. 

pyeMoro cJioH., 'tiTO HeiJ;eJieaoo6pa3H~ H3·.:3a TPY.IUIOCTei1 JIOKamr3arnm B 

TOHKOM CJIOe ITyqKa 'tlaCTMIJ; BUCOKOH 3Hep:rvm:. Ha CHI1JK8HHe aqxpeKTRBHOCTll 

perHCTp8U11li 'tlaCTHU B TOHKOM CJIOe OKa.HeT OTPH:UaTeJI:&HOe BJniRHIIe ll 

Ha.7IWIHe a6eppaiurii B OIITH'tl8CKOH CHCTe~~e (aCTHrMaTH3M,KpHBII3Ha IIOJIJI 

H ,n:p.) • 

HeCMOTPfi Ha orpaHM"G:eHHR no rJiy6:EHe :pe3ItOCTH HJrn: pa3pememno 

C03:U.aiiHe npell;H3HOHHOH Ka.Mepu C KJiaCCI!:'tleCKOH OIITlfqeci<OH CIICTGr·.iOll . 
- -. 

Ha rrepBOM aTarre rrpe,n:cTaBJIH.eTc.a: ueJiecoo6pa3HUM no :U.BYM cJie:u.yrorruu.1 

IIpH'tiHHaM. 

a) ·-C0;3,naHHe -KJiaCCH'tfGCIW}i CTepeO(i'()TOrpaMMeTplfCieCI\O~i aii11apaTypU 

ue ___ rrpeA~~al3JI.fre'l' co6oi1: Itrumx-JIH6o rrpuHun:mran:&Hux Tpy:rr,HocTefi :vr noa-
. . - -. 

TOMY .. MoxeT _ycKopHT:D peamiSa.IU1IO rrpoeKTa Ka.Mepu B neJioM • 
. ---·-· 
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6) Qcnamcnme KaMe phi IcaKoil-Jm6o HHO:ti c:ncTeMoi1 C'bCMa mrrDopu;amnr, 

HarrpnMep, roJiorpacim'tieCROi1: CHCTeMOM, IW liCKJIIOtiaOT H006XO,l(HMOCTJII OltHO

BpeMeHHOrO npnMeHemm R o6biqHoi1 cTepeo(fJoTorpaMNreTpHqecKoH annapaTy

PH, Hanpmaep, ;r.JI.fi neJie:t1 HacTpotiim pex~:rvra o6pasonaH:ru:r nyshl]_ji>rtoB, nacT

poi1KH nyqKa tiaCTHIJ;,KOHTpOJI.fi pe)I{RMa :paOOThi KaMepH. 

He RCI{JIIO'tleHo, liTO npn roJiorparDv,poBaiillH o6'beMa Itarvrepu noTp.e6y

eTcJI o;r.nonpeMeHHoe npHMeHeinre o6u'tiHcro ci>oTorpaqmpoBaiDIFI, HarrpRMep, , 
;r.JIR: neJieyrw.sa:mm H OT6opa roJiorpD.MM ,n;JI.fi npocMoTpa. 

fipOCTeiiWM .CHCTCMa rpOTOrpag)MpOBaiiHSI CO CKB03HblM OCBelltOilliOM 

06'beMa Ka.Mep:bl 'tlepe3 ,I(Ba llJIOCKHX HJIJIIOMlUiaTOpa nocpe,n;CTBOM•cl>oTOKa.Mep 

C napaJIJieJI:&HbiMH OCJIMH npe,l(CTaBJieHa Ha qJHry'pe 6 ·• QpReHTMpOBOtiH:ble 

napaMeTP:bl Ta.KOH CHCTeMbi MOryT 6HT:O C.Jie,I(yiOUU1e: 

- MaClliTa6 clJOTOrpacpupOJ;3a.IillJI ...v I/ 3, 

-· lliHpHHa ITJI8HKH - 50 MM, 

- cpo:eycHoe paccTOJIIme o6'beitTHDOB ·- 250 MM, 

- BUCOTa woTorpacl>HP9BaHHR - IOOO ~~~. 

- 6a3HC CTepeOC'beMKH - 200 MIVI, 
• 

- cTepeoyroJI- rr0, 

- yroJI noJIJI speHIDI o6'beKTHBO.:a - 2!>0
• 

PaBHyiO TOllHOCT:O no BCeM TPeM KOOp,JUIHaTaM MOlteT o6ecnetrn:T:O 

cncTeMa ({JoTorpa(pE:po:aa.HIDI, ocR cpoToKar,tep B :KoTopoli cKpel1teHhi no,n; 

llpriMbiM yrJIOM (qJIIrypa 7) • 

.1(JD1 o6o:roc :SapHaH-TOB ICJiaccHqecKo~: cucTeMbi <fJoTorpaqmponaH~m: 

IIJiaHMpyeTCJI CKB03HOe OCBememre 06'bCME. Kal\~ep:bl ITO HaiipaBJieHIIIO Ha . 
o6'beitTMB moTorcarvrepH. TeMIIonoJI:ouoe · OCiiemeH:vre o6'beMa Kru.mpu B :3TUX 

c;ryqamc MOiKeT 6biT:O ,llOCTHrHyTO BBe,I(eHll, eM ,ni-IacJ>pa.rMll ~Jn1 CMememier~1 

H:anpaBJieHRJI OCBeii{eiDm B CTOPOHY OT Od'beKTHBa. 

B KatieCTBe HCTOtiHIIKOB .CBeTa ITJiaHlij)yeTC.R: npHMeHHT:O m:liiyJI:OCHUe 

;rasepbi no ,n;ByM coo6paJKemtfiM: 

' (' 
' 
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- JVUI IUiaCCH't!eCI\Oii CHCTeMLl <~OTOI'parim-ponaHHJI Jiasep I!pO,I4110'tl'rHTCJ1 

Hee, I\:11\. TOtiettHUii HCTOtiiUII\ DHCOICOH JIPICOCTU; 

- .n;Jf51 roJiorpn1nrqecrwH cncTm:Til C'I·CMa HHWOPI\1a.I.UUI Jiasep Heo6xo.u:vrrli, 

Kai\ JICTOlJHUit KOrepeHTHOrO CBeTa. 

D COCTaB OIIT¥I'tleCKOi1 CHCTCMbi TaiDrte BXO,WIT: 

• 
' 

- ycTpO:i1CTBa .'nJI.fi BIIC'tiaTUBaiDIJI Ha IIJieHKy CJiyJKeOHOU YIHclJOpMa.IJ;~rvr 

(HOMep 1\a,Iij)a, CTOII-MapKYI, CTapTOBbie KpeCTI:l ]I,M CYICTeMDI CI\a.IrnpOBa.-
, 

· mm, perrepmlle KpecT:bt YI ,IJJ).); 

- ycTpOHCTBa·,n~ KOHTpo~ COOpKH KaMepi:l COBMeCTHO C OIITHqecKOH . . 
CHCTeMofi; 

- ycTpOHCTBa ]I.M BH3YaJibHOrO HJIH TeJieBU3YIOHHOrO KOHTpOJ.UI pemn;;a 

pa60TI:l Ka.Mepi:l. 
... 

3. 4. 2. · TeHerparimtiecitRJI onT1Iliec:w.rr crrcTeMa 

Qrrpe,neJieHHbte ITepciTeKTHBI:l .D'..TI.f! p13r:~ICTpaiJ,HH CJie,n;OB B npeD;H3HOH

HOH IIy3J:lP:bKOBOH KarJiepe :mvreeT TeHerpa<iJH'leCKaJf OITTI1'leCitM CHC7er.~a/.3-6, 
Ta.Ka.H cncTeMa rioano.TI.f!eT ynemi"tillT:b r~zy6nHy clJoTorpaqmpyer.toro o6'1er.:a 

ITO cpanHeHHIO. c KJiacc:v.tqecKoi1 c:v.tcTeMoH (poTorpacim:ponaHI11t n Ho Tpec>yeT 

,I'(JU! OOpaOOTilli TeHCrpru.-IrJI CIICI..l;¥IaJI:bHOH aiiiTapaTyphr ."nJI.Fl: ITpOCMOTpa H 

¥I3MepeHHH. B03MOJitHOCTH ITpiD/leHeHiffi THKOll OITTHlieCI\Oli Cl1CTer·.-IU B Hnc

TO.R:utee BpelWI H3ytJeHI:l Hel(OCTaTO'lHO, B CBfi3l1 C 'tleM He06X0,11;In.lli pa60T1i 

IIO pa3pa00TKe. H HCCJie,n;OBaHIDO TeHerpaqJII'tleCKOH OITTH'tleCI\Oli CIICTer.1H. 

HeKOTOpbte · H3 B03MOiKHUX CXeM ITOJrytieiDUI TeHeDhrX U300pa."Keiinli 

c;re.rr.on -qacTHU B ITyaup:&ItOBOH KaMepe rrpe.n;cTaBJiemr Ha <D:arypax 8 - 1 o. 
. . . 
.TJ:M ITOBbiillemUI TO'lHOCTH H3MepeHH.R: J;'.7IJ"0In1HOH ItOOp.I(ltHaTLI CJie,UOD ITO 

T.euerpa.MMaM · pertoMer-I,DyeTC.FL yne:7IH't!MT:& yroJI Me;w .n;n~m: TeHenw.m 

npoemumMu (cTepeoyroJI) BIIJIOT:b .no 90°(tl)nr. 10). ~ 

B CBJI3H C l:t3JIOJi\eHHbil\m: OCHOBaHH.F.1mi: B ,naHHOfi paOOTC IIJiaimpyeTC:i 

npone,neRHe MeTO,n;HlieCKHX HCCJie.D'.OBaHl.Zf: B03MO!\HOCTII rrpn:.teHeH!UI TeHe

rpa<lJMTieQKO:ro MeTO.n;a_ C'beMa HI@OpMauiUi ]J)IH. rrpeU¥I3IIOHHOH I<auepLI Ha . 
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nepnoM aTane ee cos.nanv.tJI :vr, B CJIY'lao ycncxa, paspadoTI<:a TCI·rerpn.clin

qccKoH annapnTypu- Ha nTopoM. 

3. 4. 3 •. roJiorpar!mqeci\aJI 0IITI1'18CI~:arr CHCTer.m 
• 

I 

Kru<: H3BeCTHO, r.JiaBHOe npeRMymeCTBO ro.JIOrpawn~eCKOM CHCT8MU 
. ~ 

c'heMa HHWOPMauHH rrepe.n KJiacCH'lecr<:ofi cocrro:vrT n TOM, 'tlTO ·rJiy6MHa· 

clJoTorpa@npyeMoro o6'beMa orrpe,n;eJI.HeTc.R ,l(J:mHofi KorepeHTHOCTH o6Jiyqmo-

l mero 00'b8I\T CB8TOBOrO ITOTOKa/7-Ir/, I\OTOpaJI .D;JUI COBp8MCHHuX JI:l3e

pOB cyuleCTBeHHO rrpenaruaeT rJiy61iHy rrpe.n;raraeMoli rrperzymHOHHODi KaNe

pu*). no aToi1 rrim:'tillHe rrpoei<T cos,naHHfi npeuv.rsHOHHOM KaMep.u. rrpe.nyc

MaTpnBaeT paspa60TKY ro.Jiorpa<In·l'18CKOH CHCTerVIH C'.beMa HHCllOpi.7ar_uni, HO 

Ha BTopoM aTarre pea.7II1:sarun~ rrpoer<:Ta. O.UHa H3 B03MOJKHWC cxeM ro.Jiorpa

\PupoBaim.fi I<:aMepbl rrpe.nCTaBJieHa Ha rp:vrr.y-pe 1 f. 

lT.PID\18H8HHe ro.Jiorpa<iJHH }J.JIJI perHC'rPBfU'ill CJie,D;OB 'tlaCTIDJ; D IIp8UM

.. 3MO.HHOM ~y3blp:&KOBOH Ka.Mepe rrpe,norrpe.n·~JIR:eT H806XO,lUtMOCT:& pa3pa60T-, . 

KH CITelij!Ia.JibHWC ypTpOHCTB ;uJI.fi rrpOCMOT)a ro.JIOrpaMM H ,n.TI.R: l~3MepeHH.FI 

napaMeTpOB .CJie.ItoB no ro.Jiorpa.rvTIJiaM • 
• 

3. 4. 4. l{OM6JUm:poBaHHM OITTH't!CCKHJI Cl'rCTer.~a 

... 
He HCKJIIO'tleHO, 'ITO )J.JI.fi penrcTpau;n:vr CJie,n:OD B npeUII3HOHHOH ny-· 

3Hp:bKOBOll K·a.Mepe OKruit8TC.fi ITOJI83HblM 0)(HOBp8M8HHOe HCITOJI:030DaiUie 

.D;Byx OITTHtJeCKUX CliCTeM - KJiacmrqecKOit H rOJIOrpacfm"G:eCKOif, T. e. 

KOM6:t1:ImpOBaHHOM OllTlftl8CKOM CHCT8Mhi. Ha3Ha'leH:vre KJiaCCU'l!8CKOW CHC~ 

TeMbl B 8TOH KOMOHHai.:UU!f - 8TO OOJier'tleime ITpOCMOTpa CHJir,U\OB C U8.7Il>IO 

ITOHCI<:a HCCJie.D;yeMhiX COObiTHH, a ,Ha3HatJE~m1e roJIOrpa~JH'G:8CI\O}t CJIC'l'Ci.IH -
. ·, 

' 

*>rrocJie.z.tHHe .nocTIDKeHH.fi Texmnm roJiorpaqmponaHH.fi nyau-p:&Kon B Km.-:epe 

BIBC - ·Ha.n:exmoe paspemeHHe nyaup:&KC1B .D;Ha.MeTpOM 8 MKr.t B c.noe 

35 MM/rr/. 
··.· 

\ 
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ITPTTh18HeHne Ta.Koti: IWrvr6rumponmmoi1 OITTH"t1ecKoii cncTm~u Mm~eT 

ObiTL OII:paB.n;aHO B TOM CJiyqae, eCJlli ITOHCK HCCJie.n;yeMLIX COOH'I'HM IIO 

rOJIOrpac.P:wP1:6CilliM ll306paJK6HHJThT OKaJKeTCH CJTIIIIJKOM Tpy,n;oervll\Hf':I H ( HJTII) . . 

Tpe6yrom:HM rrpHM8H8HHH CIT8UHaJILHOM H CJIO~HOH arrnapaTypbi. 

Ha nepBOM aTarre pea.JIM3a.J..U1:H npo ~KTa cos.n;aHHH KarJiepu, T. e. 

It~Mephl c I\JiaCCJP1ecKo:iii cHcTeMOH c.DoTo:rpaqmpOBamur, ITJimrvrpyeTcH He-
'· 

ITOJI:b3013a TL M.ff. qJOTOperHCTpauHH JI8HTI)ITpOTIDKHhl8 M8XaHM3!·.1bi, riHn..n:OrHLJ.-

Hhie IIpHM8H.ff8MhiM Ha O,I(HOVt H3 ;IJ;8llCTBYJOIUllX KaMep Jill3, mJ.IIpr:rirep, Bill{- IOC 

ITOBhiiiieime m:fx":DeKTHBHOCTH rrpeunsnouuoli 6ucTpOIJJ1I<JrnpymHteM: I\HMephi 

IIp.ffMO 3aiDICHT -QT 6biCTpO,U8:£iCTBH.ff JI8H'POIIpOTIDKHOrO MeXaHHm.1a J1. B CUH-
... 

311 C 8THf..'I ITJiaHHpyeTC.ff H3~0TOBHTL 6I:mTpo,n;eiiCTBYIOliUill JI8H'l'OIIpOTH;:W:1H~1 

MexaHH3M, H?JIPHMep, aua.n:orHLJ.HhiM JITIM c ycTaHOBilli MHC, IWTOpH~~ o6ec

rreLJ.HBaeT perncTpar:uno c -qacTOToli .uo IO repu. 

Ha BTopoM aTarre peaJllisaunH rrpomtTa cos.n:annH KaMepu, T. e. 

KaMepbi C rOJIOrpaWHLJ.6CKOM CMCT8MOM c~,eMa MH0opr.1ai.Uill ,IIJI3.HllPY8TC51 . 
ocymeCTBMTL paspa60TKY CIT8UMaJILHOrO JI8HTOIIpOT.FDP'JIOro r.:exaHm3; 'a, 

rrocKOJILKY TaKOM MexrunmM no CBOIDA xnpa.KTepMCTima.M .UOJD:teH C:'tDJeCTBeH

HO OTJll!'t!aTLC.ff OT 06I:ltiHOrO JITIM, HanpHMep, pa3MepOM H306pazeHim Ha 

c.PoTonJieHKe. 

JI:vrTepaTypa 

I. C.M. Fisher, Proc.2nd Vezelay Wor}:shop on EHS "High resolution 

vertex detectors", CERN/EP/EHS/PH 80-2, Geneva, 1980, n.74. 

2. R. Settles, ibid., p.68. 

3. A.II.A~eeB H M.H.UBeTaeB. ABTop.cBn.n;. ~ I58 02~ ~. 
EmXXeTeB~ 5 20, !963 r. 

4. M.B.CTa6HHKOB H M.A.Tm1I6a.I\. ABTop.cBM. J~ 717 684 u. 
~eTeBD i 7, !980 r. 

5. v.s. Kozlov et al., Nucl.Instr.Meth. 140 /19'77/ 125. 

6. A.]3y.I(3HK u ,n:p. OMHM, I-SQ-299, I-·80-303, Dy6Ha, 1980. 

7. w.T. Welford' APPL. OPT. 2, J~ ro, p.98L I963. 

or B !5/2~ 

or T 5/oE 
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8. \v.T. Welford , APPL. OPT. 5, 1'1~ 5, p.872, I9GG. 

9. M.B.CTa6:mm:on, D10-·614~, OIDm,, ltY'C5mi, I97I. 

IO. Frederick R. Eisler, Nucl.Instr.Meth. !63, p.I05-III, 1979 • 
• II. M. Dykes et al., Nucl.Instr.Meth.I79, (I98I), 487-493.~ 

3. 5. CBEPXIIPOBOJJ11llWI MArill1THMI CMCTEMA . 

3. 5. I. Q611ffi0 3aMetrnHU.FI- OOOCHOB01:!.!1Q • 

Pa3Menten:ue pa6otrero • o67>eMa npeul13:vrOirnofi ny3up:oKonoi1 ItaMepu n 
• 

ITOCTORIIHOM MarJIMTHOM ITOJIC 3Ha't1MT€.7IbHC paCllfiiipRCT ~:mcrrepiDJTCHTaJI'hHllC 

B03M0jKHQCTH TaKOrO IIp:vr6opa. }J.JI.fi HCCJI€,nOBaHHii B 06JiaCTY! mreprnti IIO

p.rr.n;Ita. HCCI\OJI:OruiX raD Ha HYI<JIOH ( 8KCII€pHMCHThi ITO peJIRTllDUCTCI\OM 
~· 

R,nepHoi1: · cpMsHKe Ha · C:VIHxpociJa3oTpoHe Jill~ n ~ B .n;aJI:&HCh1IICM, Ha · YKTH), 

Ka.Mepa B MarHHTHOM ITOJIC CTaHOBHTCR aBTOHOMHUM cl>M3Hqeci<Iflii IlpMOOpOi,I, 

IT03BOJifllOIUHM no.rryqaT:O IlOJIHyiD KapTHHY perncTpMpyeMhi.X B3a.HMO,IJ;CMCTBB:i1. 

}3Dli.IJ:Y HC60JI:OlliHX pa3M€pOB KaMCpLI, MarHIITHOC ITOJIC ,IJ;OJI1.\HO 6I:lT:O .IJ:OCTa

TQqHQ CMJI:OHbiM - ITOpJI,I(Ka 4 - 5 TeCJia. f{n.iKe rrpHBO,nHTC.Il aHaJIM3 TO'tlHOC-
-- . 

- . 

TeH M3M€IJ€HIDI HMrtyJI:bCOB ·traCTMit B Ta.ICOM ITOJI€ • . 
JJ.~ ncc;re,n:onaHID1: B o6;racTH BhiCOIUIX .aHeprn~ ( Y-70 WDB3) M o'tleH:o 

__ DI:ICOitHX 8Heprn}i· ( YHI{) MarHHTHO€ IIOJie JTKJIOHIIT B CTOpOHy M€,IJ;JICHHH€ 

__ 3Cl,J>IDK€HHI:le 'tlaCTM~ 060HX 3Ha.KOB, B03Hill:~aiOIJUIC OT <DparMCHTa.IUI!I .tr,npa

MMlil€IU!, npaKTll't!CCKM HC OKa3biBaR BJIWiiVI.B: Ha 6biCTpbi€ 'laCTMLUl OT · ciJpar

-MCHTB.IUIH CHapR.IJ:a. Il.PU a~eprWIX COTCH :raB 11 BCIIIIe, r.n;e OilWJ.,lLaiOTCJI OliCH:O 

______ . . 60JI:OilM€ MHOJK€CTB€HHOCTH BTOplfCUWX '!aCTllD;, 8TO cymepTB€HHO .IJ:.m! 

_ ·anaJrnaa no.11Tieri1nnc cllliMI~on*). ·· 

*). 
ABTOPLI 6;raro.n;ap:Hll A.M. MOHceeny sa o6pameJrne Hamero BHID1iartir.-'1 

Ha 3TO 06CTORT€JlbCTBO. 
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. 3• 5• 2. TOLtHOCTn. H3MGpemrJT. mvmyJioCOB n I\aJVrcpc 
- . 

TOtUIOCTI> ¥I3MepciDUI mvmyJII>ca sap~DlteHHO~ "'aCTRUbi B nysupLKonoH 

KaMepe .n;a,eTCR · ciJOPMY-!IOH- 1/ , .. 

~-p 

3D;ec:& 

• 

c - T0'1HOCT:P M3Mepe:trn:FI l{OOJ>,nMHaT B KaMepe B MICM, 

B ·- Haiip.fDKCHHOCT:b MarHHTHOI'O llOJIJI B xraycc, 

L - .I(JIMHa TpeKa B CM, 

X
0 

- pa.,nv.ta.I.U10HHaJI ,n;mma B OM. • 

IIepBbiM "'JJCH B 3TOH @opMyJie ,n;aeT 0Im10Ity, CM3aHHyiO C HeTO"'-

\ 

HOCTLIO H3Mepemr:f1 ItOOp,nHHaT B ItaMepe, BTOpOfi li.JICH - OII1H6Ky, CM3a.H-
... 

HJ'IO c JI,'IHOrottpaTHI:IM paccM.mreM. 

Qlllli6Ka., B03Hlma.IOmaJI DCJIC,IJ;CTBHC IJMHa~OIDUDC llOTCp:b, ItOTOpa.fi 

cymeCTBCHHa TOJILKQ ~ 3JICKTpOHOB, He yqMTbiBaCTCH. 

B Ta6JIID.{e I npRBO.JVITCR pesyJI:&TaTbt no,n;cqeTa .1 p/p npH 

cJie.nyromRX sHa"'eHKRX napaMeTpOB: 

G = IO MKM 

B = 5 TecJia = 50 xraycc 

L = IO CM 

• 

xo·= ro3 
CM ,n;~ ~Koro BO,n;opo.na 

X0 = 24 CM ,n;~ ir..H.D;KOrO HC9Ha. 

,Wlfi OpHeHTHJ)OBim, B Ta6JIMD;C Ta.roK13 npHBC,D;CHU 3HatiCHKSr pa,ruryca 

KpHBH3HH TpeKa )J.JIH. O.D;H03apSI,II;HOR qacTH;~: 

R .. 0~3 t 
n cTpeJIH rrporn6a 

2 s .. L /8R • 

11 H. Wenninger, H. Leutz, CERN/TCC/71-14, Geneva, 1971. 
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Tac5JITUV1 I 
_ .. 

TotiHocTu · U3Mepemm m.myJI:oca 3ap.m;{eHHHX tiaCTHrt n 
npe~summoii nysblp:&KOBOH Ka:Mepe B MarHHTHOM noJie H·5. TeqJ1a 

.p,, raPic R, M 
s, MM tJ. pIp,% Ha ,I(JiviHe L:O,I 

Ha ]J)Il1He L=O;I M. 
JT,JISI H2 ,I(JIJI' Ne 

0,5 0,33 3,75 I,O 6,6 
. 

I . 0,67 I,88 I, I . 6,6 

2 !,33 0,94 !,3 • 6,6 

5 3,33 0,38 2,2 6,9 

IO 6,67 O,I9 3,9 7,6 
,.. 

20 !3,33 . 0,09 7,7 IO,O 

3. 5. 3. KOHCTJ?YN.UUI CBepxrrpOBO)J,HIIJero ~.1arHHTa 

ITO rrpe,I(BapHTeJI:&HbiM OUeHKaM CBepxnpOBO,WIIlUIH COJieHOH,I( C 1:1~\

UHeH B neHTpe 4-5 TJI ,I(.7lJ1: rrpeUHSHOHHOH KpHoreHHoii . nysi:Ip:&KOBof-1 Ka.

Mepu MoJiteT 6uT:o nun6JIHeH n <j?opMe .ItBYX Ka.TynteK c ,IUiru,terrpar.m 400/600 · 
• 41! • • ' 

MM lt BbiCOTOM 50 MM, paCI10JIOJite:munc HH :paCCTO.mnm: ]I;pyi' OT p;pyra B 

!00 MM H HaBHTbiX Ha lliHHIW. 

,nmt H3rOTOBJiellliJI Ta.KOrO COJieHOH,I(a llO'l'pe6yeTCH 6 - 8 ItM IiiUH:GS. 

ce~eHHeM SXI ~(KPHTH~ecruiii TOK 600 A B rroJie 5 TJI). 

B ·KoMIIJieKT cnep.x.rr:pono)1Jillteit MarHHTHoit c:acTeMU ( cr.~c) Bofr.nyT: 

KpHOCTaT C '1;01\0BBO,I(ru.m:, 'HCTOt{ID{K ~JIE;KTPO.riHTaHIDI, rrp:rr6opu, er:rKOCT;r 

,nM JKR,ItKoro asoTa ( 500 JI) H JitH,I(Koro reJOOI · (I -2 mT no 500 JI) , :aa-
. . 

Kyyt'I'Hble Hacocu (2 ruT) , sJieKTpH'!eCKoe :vr rasonoe ycTpo~cT:aa sauurTu, 

nyJI:&Tu yrrpaBJieHHfi, ya~ x ~eTaJIH Te}~OJiorzqecKoa cxe~~. yxas~7~t 

yponWI, TepMOMeTPu H .zu>. 06ntrur cTonMocT:o GMC onemmaeTCH B I25 -

!40 TUC. py6Jieil. 
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4. OEPAEOTKA OiffiFIRCI\Ofl liHWPL1A:nm C ITPET.U·f3!tiOiffiOH 

ITY3HP1KODOH KALm?LI. 

4. I. 0'1'00p IIHcJlOpr.13.LIJUI ;IJ,Jifi H3T.·1Cpmmf:I (rrpocr.TOTp). 
<! 
• 

Ha IICpBOM 8Tarre IIJiaimpyeTCJI ITOJI3r-qaT:o C npelUf3}IOHIIOH ny3Hpl>I\O

BOM KarJiepbi o6u1IHLie cTepeocpoTOCHHJVIIill r;a cTaH;rr,apTrroi1: UJOTOIIJieru<e liiHp1-r

Hoii 50 Ml\ll C COO'l'DCTCTBYJOH{eli CJIIfJKGOHOf HHfllOpMD.WfCH, HeOOXO,Ti.I1f,10if' JT.JIJ! 

npOCMOTpa H I13lVIepeH:v.rJI STHX CHID.'IKOB HCJ CTO.H,n:apTHO}i anrrapa.Type Jf.DTA 

OH/111. D 8TOM IIJia.He He B03HHI\aeT. I\a.KHJC-Jrn:OO HOBb!X 3a,nati, CBIT3UII!fL!X c . 
annapaTypoi1 .IJ:JIJI IIpOCMOTpa CHIIJVII\OB C npei.U·I3HOHHOi1: I\a.Mepu. He HCI\JIIO'IG-

• 

HO, 'tJ.TO B ).(aJI:OHCHlilCM OI\WKGTCR UGJiecooc5pa3HbiM C03;rr,amw ycTpOHCTDO. 

;rr,JIJI npOCMOTpa CHUMKOB C npeUI13HOHHOH Kar.1epLI C TeM, 1IT06U He yBCJI1I-

13:HBaT:O ;rr,eqJHUH~ BpervteiUI ,ripOCMOTpOBOrO :>6opy;rr,OBaHHJI JffiTA. 

Ec'JIH ;rr,JUI periiCTPa.I.UIH' co6hiTHi1 B ii:;>erm:s!IJ:OHHOH rry3I.-IpM\o:aoi1 :r~m.ic 1~e 

6y;rr,eT rrpHMeHeH TeHerpaci>wrecKHi1 MeTo,n;, cTepeoToHerparpu-qccrtHe crmr:rraf .. 
C I\a.rvrepbi He llOTpe6yroT Ka.KM.X-.IDIOO HOBH:C yCJIOBH}i .n;JI.R: H.X npOCLiOTpa, T. e. 

CMOryT 06pa6aTilBa.T:&CR TaK Ji\e I\aK H 001l1IHLIG CTepeocPOTOrpa.l'viMeTpH'18Cime 

CHHMKI'l. 
,... 

Ha. BTOpOM 8Tcti-re ;rr,.wr peami3ru:tHI1 roJrorparim-qecr<oro cnocooc. c·1er.1a 

HHqlOpMa.uHH C npei.U13HOHHOi1 Ka.MepLI rrpe;rr,CTOHT C03,1J;a.HJ1e CIICIUICi.JI:bHOH an

napa.Typhl ).(JIJI noYICI<a co6LITn:fi Ha roJiorpE.1'IMa.."C ~ o;rr,Hai\O, onpe.n;eJieHJ~e I\OH

KpeTHb!X TpeOOBa.Hlf~I K Ta.KOH arrnapa.Type Ha ,UaHHOH CTa,nilii paOOTU 

rrpeJIU(enpeMeHHO. _ .. 
4. 2. Um.mpemm: H8. 001rqHb!X CHID.IT{BJ< H' TGHerpa.ru.TaX 

Ha nepBOM 8Tarre paOOTbi npeUH3HOHHOM Ital\1epH C I{.JiaCCliliCC!Wii CEC

TCMOH CTcpeoclJOTOrpa!f;IIpOBaHiffi )J,Jifi ,1J;OCTH:?.eHIUI paspeiiiCH!IJl B 30-40 r.JG.: 
' . 

H3T.IOpCIIHC ClJOTOCIU1VII<OB MOJKCT ObiT:O OCyi.UeCT.DJieHO Ha CTaH,42.pTHO;.r OOOI)J"-.. 
)lODUIIIflii1 JIDTA (Tr/OC-bt, HIT)J), HMCIOIUCM OTC_IieTHUe ycTpOI1CTBa C i,XCHO~l 

;rr,e~eHHJI B 2,5 MKM~ 

IIOBblWeiDie TO"I{IIOCTU H3MepeHHi1 Koop.!UmaT o6'beKTa c'.hm.ncr ~o IO ::·~ 
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4. OEPJ\EOTKA OiffiFIRCI<O!~l HH<I>OPHA UTH C ITPEI.tH3HOilliOH 

ITY3HP1KOD011 I\AL'1E?LI. 

4. I. O'l'L5op m-rc»opr.1arum .IJ.Jifi rmr.·iCpennti ( rrpocr.10Tp) • 
, .. 

'! • 
Ha rrepBoM sTarre IIJiamrpyeTCJI rro~"'a.T:O c npel"(M:3}IOHnoH ny3HphiW

Boi1 KarJiepbt OObiliHHe CTepeocpOTOCHHJVIIlli Ea CTaH.n;apTHOM qJOTOITJierme m.v.p~r

HO}i 50 MM c COO'l'DCTCTBYIOII{ei1: C.JlifJKC6Hof :vruriJOPMD.I.U1ei1, ueo6xoJtnr.1on· ,rr,JrJr 

IIpOCMOTpa 11 I13MepeHIDI STMX CI-UU.'IKOB Hc9 CTO.H.D;apTHOti annapa.Type Jfi3TA 

QH.fill. D STOM IIJia.He He B03HMI\:aeT. I\aRHX-JffiOO HODLIX sa_nati, CBfi30.IIIHIX c . 
anrrapaTypOH )J;JIJI TipOCMOTpa CiffiiVlKOB C rrpeUJ-t3MOHHOi1: I\m.mpu. He HCI\JIJO'IG-

• 

HO, liTO B ,IJ,a.JI:OHClllliCM OI\rui~CTCR Il;GJiecoo6pa3HbiM C03,T.J;arme ycTpOHCTDa 

,T.(JIJI IIpOCMOTpa CIDIMKOB C IIpCil;I13MOHHOH KauepLI C TOM, 1IT061I He yBCJI1I-

1111BaT:O .rr.ecJ?HIUI~ Bperv1eHH ,r:rpOCMOTpOBOrO )C)opy,nonaHHR JffiTA. 

Ec'mr .rr.JIJI perMcTpau;IrH· co6uTni1 n rr:;:>ertvr3!IOHnoH rry3L-fPI)ItoEoV. j\CF.ic;~e 

6y,neT npHMeHeH TeHerpaclJJiffieCKVIM MeTO)J;, CTepeOTCHerpaqm1!CCI\H0 CIU1MICi . 
C I\a.Mepb! He IIOTpe6yroT Ka.KKX-JniOO HOBbCC YCJIOBHH .nJIJt HX rrpocr.iOTpa, T. e. 

CMOryT OOpaOaTHBa.T:OC.fi TaK Ji\e I\~ H 00IftiH1Ie CTepeocpOTOrparviMeTpHllCCIG!C 

CHHMKI1. 
,... 

Ha BTOpOM STa.tl:e ;rpm pea.Jm3~HI1 roJIOrparimqecr<oro crrocodc. c•r,er.1a 

HHqlOpMau;HH C npeUI13HOHHOi1: Ka.Mepu rrpe,II,CTOHT C03,T.J;aHHe CIIeUHM:bHOti a.n

rrapa.Typl:I ,IJ,JIR IIOXICI\a COOhiTliH Ha roJiorpcl\'!Ma."\ ~ O,T.J;Hai\0, onpe,n;eJieHHG I\OII

KpeTHLIX TpeOODaJIHW K Ta.KOH arrrrapa.Type Ha ,naHHOH CTa,I:tffii pa60TU 

rrpeJIUJ;enpeMeHHO. _ .. 

4. 2. Jilm.mpemm: HB. OObPIHHX CHH1\'!I{aJ< I1 TCHerpa! 'U.1aX 

Ha rrepBOM STarre paOOTbi npeUH3HOHHOM I\aMepH C KJiaCClitieC!Wii CEC

T8MOi1: cTepeoc,IJoTorpacJmpoBamm ;ri.JI.IT. .n;ocTH1KeHim pa3peiiiemiH B 30-40 r.:rtt:: 
' . 

H3T.ICpeiiHC Cl)OTOCHllMI\OB MOJKCT OhtT:O ocymeCTBJieHO Ha CTarr,napTHO;.r 000I)~;-.. 
.n;onamrn:, JIDTA (I1YOC-lll, HIT)J), HMeiOIU8M OTi>tiCTHUe ycTpOHCTBa C i~CHO~i 

,IJ,e~eHHR B 2,5 MRM~ 

IIOBhtllleHIIe TO't~nocTu H3MepeHHi1 Koop.rumaT o6'beKTa conm.-aor ~o IO ::--
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·13 ITpOCTpmte'l'DG Oc5<s0Wl'tl ITO'l'l~c()ycT COO'l'BC:'l'C'l'BYJOil(CrO TTODL!i!iCHWI 'l'OtiilO(~','! 

·' JtisMepcrmii H806pru:wrmr.f na. cTcpco~lO'l'OCifmlrrnix vr.mr c·Tcpcorc:rr:n)~!r :; -.·J.:\, 
- ' ' 

· Ta.Roe Tpe6onamre r:Im:teT OLITr, y,n;oBJTcTnopcno rrocpeJ~CTnor.r o6o~I.'.'Ji.Ol3:.•.IiK~r 

. II3lli8PIIT8JI:&HLIX ycTpOiiCTD JIDT !( OTC'ICTHbir.'!JI ycTpOiiCTBaMJI c n~:roH )T.G.iiC

' . · HIDI B I MKl\1, I\OTOpue, Iranpu: .mp, BhiiiYCKaiOTC.fi ciJnpr.mU XaiiJ(carel-irr ( wPr) • 

4. 3. OCipa6oTita ro.norpa:Jr,1 
-:-

IIm.~epem-re n:oop.n;:mraT nc()Jre.n;yer.~ux co6HT:vri1 no ro.horpa.r:TI\1ar.1 rroTpec3y-
1 

eT pa3paOOTim. CITCIJ;HaJILHOrO ,Ji8M~pi1TCJILHOrO MlU\pOCKOIIa C Tper.UI C'1'CITe-

wDvrn cno6o,n;I-J ,n;niDKeHMn:r 

PGI\OHCTPYI<T~HJI roJiorpruvu!lhi Tpe6yeT ce OCBGil{CI-ili.fi ~.10IIOXpOW1THtiOC-. 
1\IU.'l CBCTOM OT Jia3epa l10CTO.fiiiHOrO )_(CilCTDH.fi ( HarrpUMGp, JI:J.3epa rc.;.i!17nl<;-

H80HOBOrO). .llC~lCTBHTCJILHOC l£300paiiWHI18 rOJIOrpD.l\'11.'111- r:10.1:WT cJUTI, ;i:C(~.f..(:~-

. )40BaHO "I10CJIO.i.frr6" C ITOMOIJ{LIO l1pOCJ\mTpOB0-}~3T.18pHTCJILHOro i'.JH\l)OCIWITa. ,., 

)lJISi aHa.mrsa roJiorpruJilVI H8 Kmrep1t BIBC .n;orroJIH:VLTeJI:&HO HCIIOJin4,0na.nacL_ -
TeJreB:rrsnoHHM RaMepa (eM. pli:cyuoR), rrpuqer.1, yne.mrqemre Ha -eRpm-re 

TeJieBH3HOHHoro MOimTOpa 6wrc, I2D- HJm 50Q-KpaTHoe. 

.. 
, 

~PARALLEL' BEAM N70mm 

., 

~ 
. 

<1 
. 

(D . 
. 

·: 

OR TV CAMERA A 

REAL IMAGE VIR1UAL IMAGE 

MICROSCOPE HOLOGRAM 
·, 

TELESCOPE 

BPioTIAL fiLTIII 

PINHOLE 10 I' 

CXeMa orrTntiecitoi1 cHcTeM.:I o6pa6oTKH roJiorpav:r.i II3 rw.r.:cpu 

( M. D,ykes et al., Nucl.Instr.and Meth. 179 /1981/ 487. ) 
; 

MOjKHO m:nr,uaT:b, '1'1'0 B 6y,J:yiUcr~1 6y;;:_,rT p8.3p8.c:50Tn:ru ·a..'IrOpH?:.:L: -\"· . 

anaJ:rvrsa ro;rorpaMM 6es nx orrTHtiec:KoH pei{OHCTpyra.un:. 
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5. ITY1fOI\ H TPID'I'EP 

5. r. 3I<CrrepnMeHTH Ha CHHxp<XIJa:30TpOHe Jill8 OHIDI~ 

}3b[CORM IzyiR..JIWIHOCT:O ITy3Hp:OROBOll Ka.Mephl, C TiaCTOTOM ITOBTOpem 

pacllllipemdi B ,n:eCHTIGI repn:, HaJiarae~~ orrpe,n:eJieHH11e Tpe6oBruum aa co 

. M.8CTHOCT:O re pa60Thl C cruncpapa30TpOHOM. Hrur6oJiee OITTUMaJI:&HHM Rl3.7IR8'I'C 

napnaHT pa6oTnr B peJKID~re Me,n.n:emroro Bhi:Bo.n;a c cMaxpomrsamreil rrytma u 

BpeMemroro MHTepBaJia ~BCTBMTeJI:&HOCTH RaMepnr c rroMom:oro .n;osnpyro~ero 
• 

HMIIYJI:&cHoro MarmrTa (:rm:Repa). 

Ha pMc. I2 rrpnBe.n;eHa cxeMa sRcrrepHMeHTa.IJ:rtroR ttacT~ H3 cnHXp 

waaOTPOHa WORycnpyeTCR B sasop ~myn:&cHoro MarHMTa (HM) H BO Bpe~~ 

IIO,lla'!H TOKOBOrO m.myJI:&Ca OTKJIOIDieTC.~ K <jiOp!.mpyeTCH Ha KaMepe anne~ 
TyPHUMH KOJ.I.lJliMa TOpa.MH ( K) Jii Mru::mTO>JIITJii'q8CI<.KMK 3JI8M8HTaMH ( M) • CJII{- j 
xp0Illi3a.l.UUI pa60Thl .II;OCTHra~TCR sa Cli•3T O,I(IIOBpeMeHHOfi BhlCOROUIIKJnitiHQf: 

pa6oTnr KaMepnr H KHKepa. 

)lJm rrpoBe,n:eiDifi rrepBoro sTarra sJccrrepHMeHTa rrpe.n;rroJiaraeTCR uc

rroJI:oaoBaT:& MMerounrlicR RHK8p-MarHHT/L' .BTOpOH 3Taii 3RCII8priM8HTa Tpe .... 

6yeT paapa60TKH Jii C03.II;aHIDI BJ:lCOKO-qacTOTHOrO Mar?KTa BM8CT8 C CHCTI:(~ 

MOH IIHTamm:,KOMl'AJTTarum: H yrrpaBJiemur, liOJIHaR CTOIDAOCTL :ramep-r,TariDI'I'~ 
! 

OU8HMBaeTCR B 25 ThlCRTi py6JI8H. 

BU6op TpHrrepa neJIHKOM aaBMCHT OT WM3Hli8CROH rrporpa.MMI:l, !! .IJ...T.UI : 

rrepBI:lX 3KCITepHM8HTOB Ha CHHXpapa30TJ:<;>He, paCCMOTp8HHHX B r.iraBax ~ 

' 6. I - 6. 2, He rrorrpe6yeT coa;n;amm HOB OK perMcTpHpyromeil arrrrapa TYPEr. :1 

EoJiee cJio~ TpHrrep, HarrpHMep, K-MesoH~, OIIHCaH B rrpe~oAeHim 

;n;JUI ycTaHOBim "CKM-200" / 2
( 

.IDITepaTypa 

r. B.B.rJiaroJieB H ;n;p. rrperrpHHT OMHR I3-3422, nY6Ha, I967. 

2. s.O.QKOHOB. AeiiOHHPOBaHHaH rry6JIR&~ OHHM, EI-I-II423, ]Y6Ha, 
I978. 
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5. 2. 3RcrrepnMeHT Ha rrpoTOHHOM c:mucpoTpoHe Mtl>l33 •. 

-
.IJ:.mr ::mcrrepiDJ18HTOB Ha rrpOTOHHOM CHHXpOTpOHe UQ>B3 HJil1 I!pH 

pOBaHllH 6y~ MCC~e~OBaHMH Ha ycRCpHTeiLHQ-HaKOITHT8~HOM RO~m~eK . . 
ce (YHK)6l::lCTpO:LUlliJIRI>yiOieyiO rrpel..'(ii3HOHEyiO Kru11epy C~8JIY8T paCCMaTpMBD.T 

Ra.K ~aCTL (BepmHHHHH ~eTeRTOp) C~O~OH ycTaHOBKH Ha 6ase IDHPOROaD-
1 

nepTyPHOrO MarHHTHOrO CII8KTpOM8Tpa. 
! 

B Ra1!8CTB8 npm.~epa B r~a.Be 6. 4 paCCMOTpeH SKCIIepm.mHT; 

pOM rrpe.zvraraeTC.fi C ITOMOII{LIO Ta.K-QH Kru118IJH HCCJie,I(OBaTL ~OTOpOJK,UeiDie 

ROpOTKOiKliBynu:IX ~CTHD; C OTKpHTHM O~apOBaHH8M.. CXeMa OIThiTa IIOK8.3a}fa . 

Ha pMC. I3. nyqoK s~eKTpOHOB, o6pa30BaHHHX Ha BHyTpeHHeH ~mmeHM K· 

KOHBepTope B ycKOpHTe~e, ~OPMHPY8TCR Ha 6ase MarHHTOOIITR~eCKOrO 

Kamura 2r/rl. B pa.zo;raTope. ( R ) s~eKTpoHnr cos~aroT cpoTOH1t co crreKTPOM, 

TOpM03HOrO ll3.rrytl8HIDI, KOJI.JIIDvmpyiOTCR ~ HarrpaB.Jif.I.IOTC.R: Ha Ka.Mepy. 

QcHOBHble pac~eTHHe napa.MeTpl::l rry'lKa c~e.nyroUUie: 121 

r. UeHTp~LHHH HMTiy~LC s~eKTpOHOB Pe = 40 rsB/c; 

2. IT0~83HHM IIOTOK s~eKTpOHOB j~Q6 /IOI~p; 

s. ~Te~LHOCTL ~OTOHHoro rryqKa B ~~e ycKopnTe~ - I ceK; 

4. ITO~e3mtii IIOTOK cpoTOHOB B RHTepB~e SHeprd IQ-40 rsB/c 

2·ro5 /roi2p; 

5. PasMep tPOTOHHoro nytma Ha Ka.Mepe .: 4 x roo wl-. 
CHHXPOHH3ai.I;WI pa.60Tbi 6biCTpOillfi\JiiiPYIOJ.U8H Ka.Mepbl C ycKOpHT8o~18M 

ocymecTMR8TC.fi cymeqTBymt8H B M~B3 M?TO.n;RKOH H He Tpe6yeT C03,UaHIDI 

BH8mHHX ycTpOMCTB. 

JIM ue~e~3aHIDI a.KTa p0r.\,!(8HIDI :<OpOTKODBytn8H ~aCTIDJ;I:l B KaMepel 

a Tarv.:te onpe,n;eiremur .I(}IHrulrn:~ecKRx xapa.KTepn:cTHK pea.ru:urn, B sKcrreprr

MeHTe IIpe,UJia.raeTCJI HCII0~:&30Ba T:& CJIOJKH::IH ItOI,mJie;KC CII8KTpOM8TpJfti8CI<Otl: 
01IT:& ,narrom.rep 

arrrrapaTypl::l. QCHOBOH ycTaHOBIG MOilte'TV;..rarHHTHblli RCKpOBOH crreKTpOMeTp 

I!T31.Y'3/, peKOHCTPY11POBaHHI::li1: )J.JIR 6ecw:-tJILMOBOrO C'beMa IIHqJOpr.1ai.UUI. JtJI8 
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II,D;eHT:vrqm:KaiJ;:VIll a.KTa B3aJfMO.n;efrcTBIDI H IIpHpO,lUI BTOplll!HilX "<IaCTHO: Heo6-

XO,IU1MO cos.n;aT:o:· ciicTeMY MetreHIDI rar.mra-KBaHTOB (Ha pHc. I3 - npo

nopwroHa.JI:&Irne KaMe phi IIKi, IJK2 Ha 6a:: e uariDITa Cll94) , .D:Ba rroporowx 
• 

-qepeHKOBCKRX C"t!eTtnma H ra.MMa ,IJ;eTeK'l'OP. BJiecTe C SJieKTpOHHOH arrna-

parrypofi, Bbi.n;e.JlffiOIIteH Heyrrpyroe _ COOhiTE e B KarJepe C lffiCJIOM -craCTH:U: 
- - I 

n > 2, crreKTpOMeTpH"t!ec:Eq3JI arrrrapama cos.n;aeT . TpHrrep. CoBrra,n;erure 

___ TpRrrepa C BJ>m,~eHHilM -llHTepBa.JIO~ ~CTBHTeJ.[])HOCTH KaMephi ,n;aCT cnrHa.JI 

--- ,I(JIR ·paOOTbi Bceil ycTaHOBKR - ciJo.TopernC'n)llpYIOUleH CHCTeMhi II anrrapaTyphi 

___ - CtmTLIBaiDlfl ,I(aHHIDC CIIeKTpOMeTpa H pa3mrrrHHX ,n;eTeKTOpOB. 

pacCMOTpeHHHH ItpaTKO rrpHMep SKCaepHMeHTa IIOKa3I:lBaeT, -qTQ .n;~ 

- ·ero ocymecTMemm: Tpe6ymTCSI \ · co.IDI,JUrne pecypchi, KOTOphie .n;o.Jt:tHJ 

- -- 6UT:& paBHOMepHO pacnpe.n;eJieiW:. Me'Jitlf.Y HeCKOJI:&ImMH. ItpynimMH wnsn-qec:Kre,m: 
. - ~ - ..... 

:neHTpaMH. 

Xopomee rrpe.I(CTaB7IeHHe 0 IIO.I(06HOl~ SKCIIepHMeHTe ,n;aeT pa60Ta 

coTpy,znm-qecTBa Ha. dase eBporreifcKoro :rn6pR.n;Horo crreKTpOMeTpa EHS I 41. 

]lliTepaTYIJa 

I. S.S.Gerstein et al. Nucl. Instr. Meth., 112 (1973) 477• 

2. B.A.MamneeB H .n:p. IIPerrpHHT 11<PB3 74-I49, cepnyxoB (I974). 

B.A.ManmeeB n .n:p. nperrpiiHT M<PB3 7!~II6, CeprryxoB (I975). 

3. E.B.EOJIOHKIIH n .n;:p. IIPerrpHHT liT~ 12 86 (I973). 

B. B. BJia.nm.mpcrurli H .n;p. IIT3, T. 5 (::973) 55. 

4. Proc. 2nd Vezelay Workshop on EHS "High Resolution Vertex 
-. 

-detectors", CERN/~/EHS/PH 80-2, · (reneva, -1980. 
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6 • B03MOJKHOC'TI1. IIPHMEHEHllii IIPEWI3VIOffiiOti IIY3I1PlliOBOa 
l{AMEPhl B <Dl13WlECKl1X SKCIIEPID~ffifiTAX. 

Ha ~aHHOM aTane pa6oTu no cos~aHff.ID rrpeuzsMOHHOH rryiRPnKOBOH
1 

Kauepu o6cyJK.r(eHHe KOHKpeTHI:DC aKcnep~eHTOB nocpe~CTBOM T~oif KaMepu 

npe~eBpeMeHHo. TIO~e3HOCTn 003~aHRH TaKOH KaMepu MOEHO llpO~TpR

poBaTn OT~e~~lli npRMepaMR ee llpHMeHeHER B HeKOTOpHX WH3xqecKRX 

9KCnepHMeHTax. H:IDKe !IpHBO,WITCH TaKHe apzMepH B IIO,PH..ItKe B03paCTaiOllteti • 

C~O~OCTH ycTaHOBOK. 

6.!. AHOM~nHHe ce~eHRff B3aHMO~eHCTBRff peRRTHBHCTCKKX 

~epHHX ~rpar.MeHTOB. 

B pa6oTax ~pH.I(JieH,IJ;epa c coTPy.:zunn<a.MH/r/ 6wro o6HapyxeHo, ~TO 
ope~ ~Ha B3aRMO~eHCTBaH pe~THBRCTCRHX ~epHHX ~parMeHTOB'. 

~~eHnmaeTCH Ha paCCTOffHHH nepBHX HeCKO~nKKX CaHTHMeTPOB OT nepBH~HOr 

B3aiDAO~eHCTBRff. 3TOT O~eHn KHTepecHHH pesyJI~TaT 6HJI nonyqeH C HCITO~n 

soBaJ:meM R.,I(epHI:IX a~JinCHH, o6;ry-qemrwc nyq:Ka.MH I6o H 5~e c aHeprHeii 

FJ A = 2 raB. YBeJnft!eHHe ce~emm B3aHMO~eHCTBKR: -"Mo~o.mrx" ~ai'MeHTOB' 

yKa3HBa.eT, ITO MHeHmO _a.BTOpOB; ,I(~ OR pa60TI:l, Ha npHMeC~ "aHOMaJIDHllX" 

~pan~eHTOB, B03MO~HO CHJ!bHO B036~eHUUX, KOTOpHe HMeiDT cpe~ID 

.:zvnmy B3aHMO~eHCTBIDI B IO pa3 KOpo~e "o6lll!HOH" R B03Bpa.maiOTCH B 

"HOpM~nHOe" COCTOB:Ime sa BpeMfi, nopa.ru<a, !0-II CeK. HeKOTOplle aB

TOpH nHTaiDTCH 06~CHHT~ STOT a~eKT TiepeXO~OM R,npa B KBapKOByiD ~asy : 

c Hen~OTHOH rrpocTpaHcTBeHHoii CTPYKTYPOH, T;.e. 6o~niiiHMli reo:MeTpKtiec

KHMH pa3MepaMH/2f. 

no~TBe})JK.I(eiDie pesy~nTaTOB aToH pa6oTH B He3a.BHCHMOM aKcnepmJiel{

Te 6H~O 6& O't!eHn ~llM. ,Wisi Ta.Koa 3al{alili He60JiniDasi npert.K3IIOHHaJI 

ny3upnKOBasi KaMepa H~eTCH ITO,I(XO~M npn6opoM, TaK RaK corJiaCHO 

aBTOpa.M pa60Tbi/r/, ~eKT Ha6.7IIO,naeTCH Ha paCCTOffmm: IIOpsr,nKa HeCKOJID-; 
' ' 

KHX CaHTHMeTpOB. 
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CHe~eT OTM8THT~, ~TO ~ ~aHHll~ HCC~e~OBaHR~ ne~ecoo6pa3HO 

- -Hcno~~30BaT~ pa6otzyiO cpe,zzy c Ma.JrnM 3ElalleHHeM A. Ka.K H3BeCTH0/3/, 

---- ·ce'tlerum: B3?llMQ)l;8llCTBIDI peJIR:TllBlfCTCKII~ SI)l;ep ,Il;OBOJII:,HO XOpOIIIO OfiHCbt-
--------

-·- BaiDTCf.l: ~OPMYJIOH EP~Ta-IIHTepca, rro.hyqeHHoi ns reoMeTpn'tlebKoii MO~e-

. Jm TBep.n;mc TeJI c . ~~~eKPRTneM" 4/ •. 

o(A A ) :a 5"' (A 1/3+ A 1/3 _ B)2 
1' T o 1 T 

, 
r,ne A1 - Macca rra.n:a.IOillero SI,I(pa, AT - Ma.cca .ff,Iij)a Mnm~nm, ~ n 

. . 
B - KOHCTaHTR. Jt13 aTOll (_poprzyJIR BH,IOIO, ~TO OTKJIOHeime BeJmtmHH 

ce'tleHRff OT reoMeTpn'tlecKoii, BH3BaHHoe H3MeHeHHeM ce'tleHRH rr~aromero 

R.Iij>a, 6y~eT Han6o~ee sa.MeTHLZM JI.JUi A1 ~AT , T. ~. B cpe.n;e c He6oJI~

mmd MaCCOBUM "t!HCJIOM. 3TO yc~OBne JierKO BbiTIOJIHffeTCH B ny3up~KOBOH 

KaMepe C JierKOH pa6o-qen ~OCT~ID, TOr.n;a KaK B ~epHHX 3MYJI»CRRX, 

Hao6opoT, 6oJI~ruHHCTBO B3aRMO~eHCTBHH npOHCXO~T Ha THXeJIHX ~ax 

6por.ui ( A a 8G) n cepe6pa (A • I08). 

1I0~06Hbte HCC~e,ItOBa.IDIR: IIOCpe,nCTBOM ,Il;ByxMeTpOBOH npoiiaHOBOH 

nysup~KO~OH KaMepR, 06Jiy'tleHHOH B ITyqKe SI)l;ep yr~epo,na C ID~JI~COM 

p/A = 4,2 raB/c/5/, He !IpHBeJIH K no.n;TBep~eHHID Ha6JIID,neHHoro B pa6o

-Te/rf a@leKTa. IfPrnHa aToro, B03M02KHO, COCTOHT B TOM, "t!TO ll3-3a 

HSBHCOKOH paspemaromeii CIIOC06HOCTR KaMepbt, Ha pacCTOHHRH HSCKO~::DKKX 

CaHTHMeTpOB OT Bepiiimibt nepBH't!HOrO B3aRMO,neHCTBIDi Ha6JIIO,naeTCH CJmR:

HRe COCe,nHRX TpeKOB, ~TO orpaHH't!HBaeT B03MOXHOCT::D K3MepeHKH Ce'tleHID 

B3anMO,neHCTBRH BTOpK'tlHHX ~pan~eHTOB C BpeMe~. B036~eHRH 

q; ~ IO...;.IO ceK. 

JI:aHHHM 3~a~a MO.iKeT 6HT~ ycnerrmo pemeHa nocpe~cTBOM npe,n;;rara· 

eMoH: npenHsKOHHOH ny3H:p~KOBOH Kar.1epa. Kru.1epy neJiecoo6pasHo o6.n:yqaT 

B n~ -;r,n;ep I6o n 20 Ne • ,I(JI.fi oT6opa nccJie.n;yeMwc: co6HTmt rroTpe-

6yeTcH caMH~ npocToi Tpnrrep Ha Heynpyroe BsaHMo.n;eicTBHe nepBn't!Hor 

JI.npa. Jl.7I.fi ~aHHOH 3a..n;a~ He06S-I3aTe~HO HMeT::& 6RC.T:pO,neliCTByiOOCTD 
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KaMepy, rrocKOJI:bKY nsyqaroTCJI rrpon;eccu c doniiiHMH: ceqemm:l\m:: 

~. (Gp) = (250± I5) M6/3/, 
1D - - - · 

• 

. - . . * 6' in (Cd) ::= ( 40o± 20) M6 ·, 

-oinfcNe)=-· { ro4o±60)- M6/7/. 

,· . 

MHorosa~HHe @parMeHTU B aTnx npon;eccax ncrrycKaiDTcH c ~OBOJI:bH 

-· doJI:&illOH BepOJITHOCT:&IO, Hanpm.~ep, ~JIH ( + CsHa B (ss± 3)% BCeX 3Be3~ 

Ha6JIID~a.IOTCH cilparMeHTU 0 -z ~ 3, a B (25± 3)% cilparrvteHTH ·c .Z~ /5/. 

-'~) (3SO ~20) M6131 RJlli (426 ± 22) Md /6/. 

I. E.M.Friedlander et al. Phys. Rev. Lett., 45 (1980) 1084. 

2. A.L.Robinson.·Science, 210 (1980) 174 •. 

3. E.P.Abdrakhmanov et al. Z.Phys. C5 (1980) 1. 

4. H.L.Bradt, B.Peters. Phys. Rev. 77 {1950) 54. 

5. G.N.Agakishev et al. JINR, P1-81-79, Dubna, 1981• 
• 

6. · J.Jaros et al., Phys. Rev. C18 {1978) 227). 

7. V.D.Aksinenko et al. JINR, E1-1271J, Dubna, 1979 • 

. -. 
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6. 2. J1CCJI8,D;OBai-me Me,IVIeHHbiX tra~:::TMU B. a.u:pOH

Jl,Il; epmrx: H H,IU)0-Jl,Il;epHilX B3 <mMO,D;e HC TBIDIX. 

,· 

Me,n;.n:eHHHe rrpoTOHH H .zu>yrHe clJpa:;'MeHTH,. HcnycKa.eMIIe H3 .fi.n.Pa r.m-.. 
weHR B pe3yJI:&TaTe B3am.m,n;eficTB:rui, HecyT RHTepecHyiO HH!flopr.1aumo o 

Mexa:mr_3_Me nepe.n;~tiH-- aHe;prrur OT 6HcTporo a.zu>oaa (HJm .ff,Iij)a) K rroKoR:me

~rycH H.Jl:PY· 3RcnepMMeHTa.JIDHOe H3yqemre xapa.KTepRCTHK Me.n;JieHHmc·qac-
- -

-. -'l'HU B- 3MYnCirn:, r,n;e OHR xoporuo Ha6mJ.n;aiOTCH, 3aTpy.zumTeJil:>HO ITO'I'O:My, 

qTO- .fl.IJ:Po-MHIIIeH:O Onp~,n;eJIR:eTCJi HeOJ(HO~!Ha't!HO, -a B ny311pl:>KOBOH Kauepe, 

-HaiipHMep, RCeHOHOBOH, IIpa.KTifC!eCKR Ha6JIIO.n;a.IO'l'CH TOJII,KO 't!aCTl:'II.Ul C 

aHeprne~ BI:.lme aHeprKH HcnapeHRH. 

IfpeUM3l:'IOHHaR IIy311pl:>KOBM KaMepa, HaiiOJIHeHHast, HanpHMep, Atii,I(KHM 

- -- -- HeOHOM ,n;aCT _ B03MOXHOCT:& IIOJiyqliT:O HHqlOpMarurn 06 HCnyCKamm: Me,I(JI8HHIDC 

- 'tffi.CTHu BO B3a.l:'IMO,D;eHCTBID.iX 6ptCTpbiX. a,r:pOHOB H H,n:ep C TO't!HO OIIpe,n;eJieH-
. -- ----

HIIM H,n;pOM-MID.!IeH:&IO. B aTOM HarrpaBJie:mur, B tiaCTHOCTK,MOJKHO R3ytmT:& 
. I 

cJie.nyioutne sa,n;atiH: 

a) 8HepreT~eCKMH cneKTp Me,n;JieH~. I!pOTOHOB B 06JiaCTR ,D;O IIpiDAepHO 

IOO M3B - cerrapanHJi rrponecCOB ~crrapeHHH R BII6HBaHRH; 

. 6) Koppe.1I.fiiUIR Me~ BTOpR'IHblMR I!pCTOHB.MR H (f?parMeHTaMH - 01.'(8HKa 

BRJia,n;a npouecca nepepacceHHMH EHYTPH Ji,Iij>a;/II 

B) IT.Ponecc BII6HBa:mtR: HyKJIOHOB H3 .B.npa. /2/ 
Q6;ry-qast npeUM3HOHWJ10 KaMepy pa3HbiMH nyqKaMR 't!aCTHD; ( a,Iij)OHaMII :r. 

.fi.I(paMH) MOiltHO H3ytiaT:& 3aBHCI1MOCT:b nponecca HCTIYCKa.a:rur llpOTOHOB OT 

copTa H aHeprHH rra,n;~eH 't!aCT~ RRH R,D;pa. nUff 3TOH 3a,IJ;a't!H HyAteH 

rrpOCTOH Tpnrrep - Ha Heynpyrne B3~0,n;eRCTBR.fl rryqKOBIIX 'tiaCTRU B 

MmiieHR. B aToH sa;n;atie He rrpe6yeTcH 6ElcTpo.n:eRcTBMe ycTaHOBKH, Ta.K ~ 

3TH nponeccll HJI.YT c 6oJI:&mm.m ce't!eHMMH. ,'. ,UJIR: PIA = 4, 5 raBic 

(!). (:rr-Ne) = (320 ± I2) M6*)- ~J.·n(p Ne) = .(380 ± 20).M6**) 
m ~ /4/ Efin(~e Ne)=(6I5 .± 40) M6 6"'in(C Ne). = (I04o±60) M~. 

*) 8KCTpaiiOJUII.J;IDI OT 0{71-C) K () (7!'-Ne) • 

- · - **) SKcTpanoJJ.fiU}IR:- OT o ( p C) K 6""( p Ne). 
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6.3. pe~THBHCTCRHe rHITe~a 
. . 

•. 

M3~emre·rmiep.smep .fiBJIJieTC.fi HCT::>'tffi:JiiKOM HHTepeCHOH mirQoPMaiU'IH 

o B3a.mv1o.nel1cTBIDIX A -N , o- MHoro6ap:i!omrnx B3a.HMo.n;ei1cT~IDIX B sr.npe, 

po;m 3aTip8Ta nayJIH, a Ta.IOKe. o· BJIIDIHKii CBfi3Itr . A ; -rmiep6Ha B. SI.n;pe 

Ha BpelVIR: _ ero D3HH ~ 8KcrrepHMeHTH no :a:syqemno rmrePff.I(ep .no cHX rrop 

BHIIO~JIHCD, B OCHOBHOM, nocpe,I(CTBOM R.n;epHHX 3MY~DCHi, 06~e~rux 
-- -··-'- . . - ·- --

-- ---

M8,ll~8Fmbl:MK K- -MeaoHa.MH. B Ta.KOH nocraHOBKe aKcrrepHMeHTa, rmrep.fi.llPa 

HcrrycKae:MHe KaK clJpa.rMeHTH JI.nep 3MY~D<:mH, HCIIHTaBIIIIDC 3axBa.T K- -

Me30HOB, Ta.IOKe .fiBJI.IIIOTCJI MeMeHHbiMH H XIM8IOT MimpOHHHe npo6erH B 

__ Sr...IY~CHK, tiTO Oti8HD 3aTpy.znmeT HX zs:y-qeime. JI.O HaCTOHIItero BpeMeHR 

Y.ll~OCD Ha6XD.n;aTD H H,I(8HTHclJKURPOBaTD ITO pacna.n;aM TO~KO ~erKHe 

-·~-I'lmepsi,IJ;pa C Z ~ 7, !IpH't!eM CTaTJiiCTmt3. saperHCTJ>l!pOBa.HHI:lX rHIIePff,I(ep 

A c 11 AN. Hac"tiE:THBa:eT Bcero aecK<:)~Ko co6biTIDi. Ta.K, HanpiiMep, 

rrepBbi:fri Ha.n;emto saperncTpiqJOBa.HHI:lli c.rr:)T't!ai1: pojK,I(e:mm: K pacna.na rmiep

R,D;pa A12c 6WI orry6.7IHKOBaH B He,llaBH9H pa6oTe. JJ.ffil Q~rf. 
QCHOBHon U8~DI0 :3KCIIepm~eHTOB IIO H3y-qeHHIO rHITep~ep .fiBnff8TC.fi 

onpe.n;e~eHKe roc aHepi'llli c:MsH H BpeMenr jiUISim. MMe:tanHec.rr oueHKK 

:3THX Be~H H8TOtiHH, a HHOr.n;a H rrporHBOpetiHBH, li IIO~eHH B OCHOB

H0M ,I(M car~ ~erKHX rli!Ieps:I,I(ep Hsorro.aoB Bo.n;opo.n;a H reJIIDI. 

HOBHe B03MOJKHOCTK HsyqeHHR rmie:p.R:,I(ep OTKPHBa.IOTC.fi 6Jiaro:Uap.rr 

C03,llaH1IIO IIyqKOB peMTHBliCTCKHX a.n;ep. r.Krrep.rr.n;pa, 06pa30BaHHH8 B 

pea.KI.J;lm A + l3 ~ K+ + ·A' + · B ' + ••••• , o6~a.n;aiOT 60JIDmoit aHeprnefi 
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u, cJie,n;oBaTeJII>HO, ,n;OJDKH.hl HMeT:o 6oJI:omae npo6ern (W!fi ~ = 

(I + 3) X IO-IO~eK, c <t;" = (3 + 9) CM), 'tiTO ,I(OJDKHO o6ecne-crn:T:& 

6oJiee TO'llioe onpe,n;eJiemre nx sapJI.I(a H 1nc BpeMemr }!U!3Im. 'Ha aTo

o6cTOHTeJI:ocTBO 6UJIO 06p~eHO BHHM~e B ~6He eme B !973 ro~2-6/ 
H H63aBHCHMO B CiliA npHMepHO B TO JKe BpeWI-. ITOKa e~HCTB8HH1IH SKene 

pHMeHT TaKoro THTia 6uJI c,neJiaH B BepKnn/7/. B HeM nsyqa;rac:o reHepa-

-IJ,IDI rHTiepH,I4ep - ~ 16o -, · A 16N _ B ny-qKe .f!)J;ep- I6Q __ c aHeprHe:3 F./ A ~ 
2,I raB Ha noJIHaTHJieHOBOH MHmeHH. neTeKTOpaMH C~ HCKpOBble Ka

Mepu. Ha OCHOBe 22-X saperHCTpMpOBaHHI:lX "Kaii,JUf.14aTOB" 6WIO O:U8H8HO 

ceqeime o6pasoBB.HE:e rmrepH.IJ;ep c ·MaccoBIIM -cmcJioM--A-~ I6 B (2±r) MK6 

Ha HyRJIOH ;mpa MHmeHH. 

TeopeTK'tlecKHe oneHKH·ceqeHKff reHepauRH peJIHTKBHCTCKRX rHTiepa.n:e 

ITpHBOMT K Cyii{8CTB6HHO M8H:&IImM 3Ha'tieHRRM nopH,ItKa I0-2 + !0-3 MK6 
I 

(,n;xa p~aKUHH I2c + I2c npH EIA = 2,I raB -~theor =2,6XIO-~m6/s/) 
B ]B8 paaee o6cy~aJioc:o rrpe~o~eHHe o6 HCcJie,noBaHHK peJIHTH

BHCTCKHX rHnepr.r.n;ep B CTpHMepHOR Ka.Mepe CKM-200. B HaCTOHll{ee BpeMri; 

aTa sa,n;a'tla'B~'tleHa B nporpaMMY HccJie.n;oBaHHi Ha ycTaHOBKe THEC. 
- -- - -

HCTIOJI:&30BaHHe ~ ~aHHOH sana't!H I1p8UM3HOHHOK nysup:&KOBOK Ka-

- __ Mep& npe.:n;cTa.BJDieTC.R: Bec:&Ma saMaH'tiHBHM. Hs-sa BucoKoro rrpocTpaHcTBeH 
:. - 7 

Horo paspemeimB: II 6oJiee Ha.n;e2KHOH on;emm: '-' HOim3anm£ TpeKOB, n:peiCI~ 

___ -3HOHHM nysup:&KOBrui KaMepa M02K8T OKa3aT:&C.R: KOHKyp8HTHOCTIOC06HOH H 

,nJIFI pemeiD:UI ,n:aHHOH sa,n;a'tlll. 

BBH.IJ:Y He6oJI:omruc sHa'tiemri1: ce'tieirnn o6pasoBa.Hl:tfi rmrepr.t.n;ep, cy-

---- -mecTBem:ron .f.03JI.fleTC.R: 6ucTpOIJ,llliJllftiHOCT:& Ka.Mepu, o6ecne'tiHBa.IOillrui Buco-
. ~ . . ..• -· . 

--:~--KyiD $<W)8KTHBHOCT:& npn:6opa H rrpH6JIIDKaiOil{rui ero no KOHicyp8HTHOCIIO-

C06HOCTH- K yrrpanJia:eMUM ,I(8T6KTOpaur TliJIIa CTpHMepHOfi KaMepu. 

nna OT6opa rl!IIepH,n:ep ~eH K-M€30HHUH Tpnrrep ~ sarrycKa no 

co6uTIDIM c Me,I(JieHHHM (ocTaHaBJIHBai<lllEMCB: B c'tieT'tllme) K+ -MesoHoM. 

He06XO)U1MOCT:& C03,I(aHIDI TaKOrO TpHrrepa OTO,IJ;BHraeT aTOT SKCI18pHM6HT 
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Ha C~e~mHH STarr pa3BHTKff ycTaHOBKE C npenH3HOHHO~ ITy3HpbKOBOH 

MMepon. 
.~·. ·: 

.IDITepaTypa • 

· r. c.:sywrToB H .zw. Rq>, ·2a < I978) 439. 

2. EaHIDIK H ,n:p • .uenoH. ny6.mma.I.UIA: Ok1ffif E-2-I-7II3, .· JJY6Ha, !973. 

3. M~ ITO,nropeurodi, B KH. ~HYKJIOTpOH H pe.JmTHBHCTCKaH H,ItepHa.ff ci)H3ID\a" 

H3,n: •. Qllilli;· 8309, C':('p. _8! , . . J!Y6Ha., J974. 
. . 

4. 8. ()KOHOB, B KH. "H:Y'KJIOTpOH lt • • • " H3,n:. 0Mffi1,85Q9:, C';t'p~.J:04,Jtf0Ha, 
!974. . 

5. JipOeKT pa3BHTIDI H aBTOMa.TH3arum yoTaHOBim CKM-200. ){en. ny6JIH-

-KaURK OMHM BI-I3-II288, ~6ua, !978. 
~ . - ... . - .. ~- .. 

6. 8.QKOHOB • .uenoH. ny6JlllKa.IJ;IDI omm:, BI-I-II423, JtVdB:a, !978. 

7. K.J.Nield et al., Phys. Rev. C1J (1976) 1263 • .. 
8. ~.rr.KanTapD, A.H.THTOB. OMHH P2-I2455, nYOHa, I979 r. 

6.4. Mcc~e,n:oBaHRH KOPOTKO~BymK[ ~aCTHU 

rroc~e OTKpaTwr B I974 ro~ J/~' -MeaoHalrl, no,n:TBep~Bmero 
rltllOTe3y 0 c KBapKe, B SKCnepKMeHrax no aHHH~ S~eKTpOHOB 

H II03HTpOHOB Ha BCTpetmWC nytmax 06Happemz,B COOTBeTCTBmi C npe,n

CKa3aimJIMH 1 · KBapKoBo:t:i :V1o,n:e~, ruecT:L o'tffipOBaHHIDC DQ , 

!}0 , . F± .:_ Me30HOB/2/ H HeCK0.7I:bKO O"tiapOBaHilliX 6apROHOB/3/. 

QTKpUTlte T.fDlte~oro 1: -~enTOHa ( M !" = .I8I0 MsB/c2)/ 4/, a 3aTeM 

T ~ -":""MeaoHa· ( :M-r := 9400 MsB/c2 /5/) noTpe6oBaJio BBeCTII .n:ono~-
HIITeJtbHO K u , d , a , ' c eme · IIa)y b, t -KBapKOB. He,n:aBHO, Ha 

· -yc_KopHife~e IIETPA B q>pr o6HapYJKeHII co~~aTwr c TpeiWI a;:u>oHHltMII cTpyHM{I 

n:HTepnpeTH})yro~eCH I\9.K OTKpaTHe rJflOo:'doB/6/, OTBeTCTBeHmu aa Baam.to 

-- .Ii;ei1cTBIDI MeiKJJ:Y KBapKaMH. rro.n;o6Ho r8:.MMa-KBaHTaM - rrepeHoctnmoM s~eK-

TpoMarHHTHIDC B3aliMO,IJ;eHCTBHH, H rrpe,IJ;CKI3.3aHHHM ·ws - Me30Ha.M ( 'Mw = 

- ~40 - 80 rsB/c2; ~W ~ I0-I8 CeK) - rrepeHOC't!HKOM CJia.6biX B3aiDv10,II;etk 
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BHH, rJIIOOHlJl Taroite ,I(OJDK.Hll MMeT:O o;eJio·mcJieHHIDr (B e,Il;IIHMUaJC fi) CIIHII. 

YcrrelliH1Ie TeopeTH"l!ecKne pa3pa6oT:<M, rro.n;TnepY.\,Il;aer.rue Honw.m: 

3KCIIep:mlleHTa.MH IIpli CBepXBllCOKIDC SHeprl1.ffX, II03BOJIJUOT pa3BHBaT:O e,IUr

HyiD TeOpHID BCeX·B3aKMO,I(elicTBillf/7/; E 3TOH CBH3H rrpe,n;cTa~T 60JI:O-
. . 

IDOH HHTepec TeopeTHtieCKHe CJie,I(CTBHff, IIpHBO~e K 06pa30BaHHID H 

pacrra.n;y KOpOTKOXRBymHX "l!aCTKU/8/. 

CJie,n;yeT OTMeTHT:O, tiTO HOBile BKCIIepmvreHTalffiHHe pe3yJI:&TaTII 6wm: , 

.rtOCTHrHyTII 6Jiaro.n;apR cos,D;rumro ,I<OMIIJieK~Ho:tt wnsnqecKOH armapaTypu, 

06~e,D;llHHBllieH COBepmeHHyro·aJieKTpOHHy1) TeXHHKy C rrpeUH3MOHHHMH T:r;>e

KOB&MR ,I(eTeKTOpaMK. 

B Ta6JIHUe I, B3RTO~ H3 o6sopa ilgf, rrpHBe~eHH OCHOBHHe xaprut

TepHCTim.K HOB11X KOpOTKODByuuiX 'tffi.CT."ii.U, CBOiiCTBa KOTOpWC He06X0.1Ufl',10 

Hsy-qaT:&. 

Ta6JlliT(a I 

charm 

beauty 

q: -lepton 

R-hadron ro-I5 - Io-I2 

3Ha"t!eHHe cel!emiU 
po~eHHR .rt~ sHepi 
300 - 400 rsB 

a,n;p. 

tP 
a,n;p_. 

'6? 
pp 

tp 

20 MK6H 

I rviK6H 

IOO H6 • 

I H6 

I H6 

0,2 H6H 

a.np. <I' 5 MK6H 

MaJThle 3Ha"tleiDtfr BpeMeH JKH3HR H Ce"G:eHHii poJK,ICeHH.R: HOBbi.X liaCTHI 

Tpe6yroT cos.n;aHHff ac@eKTUBHoro .n;_eTeKTopa, HMerornero paspememre B 

HeCKOJIJ;>KO e,II,liHHD; MKM •• cefi-qac' Ha ycKop:aTe~ B UEPHe n B HaiJ;UOHa.: 

HOH Jia6opaTOpiDI HM. ~epr.m ITpOBO,II;.ff'rGR 3KCrrepiiMeHTl1, B KOTOpUX pOE, 

HlUI n pacrra.nu -qacTHU .I(eTeKTnpyroTc;I B c1JoT03i,IYJI:&c:IDI, a xApaKTepucT 
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pacrra,n;HIDC traCTH~ - B MariDITHOM CITeKTpOMeTpe HJill B 60JI:bl.ll0M rry3Up.b

KOBOM Ka.Mepe. ITO.Up06HO 3TH OITHTbi orur:::aHbi B o6sope fro/. rJiamruii 

pesyJI:bTaT 31VlYJILCHOHHillC 3KCITepiD.18HTOB, B- KOTOpiDC H.D;8HTUcplliJ;H:pOBaHO . 
He TaR MHOrO O'tiapOBaHHFDC 't!aCTHIJ;, COC'l'OllT B TOM, tiTO IDC BpeiV!JI i:GI3Hll

1 

B COOTB8TCTBHH C TeOpYieit, JI8JKHT B !Ipt3,I(eJiax IO-I3 - IO-I2 cei<: 

+ 0,52) -I3 c- + I0,5· 
13

. 
~Do =(I.OO _ 0 , 31 ·IO OOI<. '- n± = C£0,3 _ 4,I )·IO~ ceK. 

pasJIIFme BO npeMemr iKH3HH HeaTpa.JI:bHax M sapiDKeHHFDC . D. ~ MesorroB 

yrta3HBaeT Ha B3a.HMO,I(8HCTBHe KBapKOB H KOH8't1HOM COCTOJIHHH !IpH 

06~e.UMH8HKH B K-M830Hbi H ITHOHH, H, Kc~ llOKa,3aHO B TeopeTH't!eCKOH 

pa60Te /Irf, ,n;aeT 3aBRCHMOCT:b! 

3MYJI:bCHOHHbie OITI:lTll Tpe6yroT OOJI:blllOrO IlpeMeim Ha ripOCMOTp H ITOHCK rry'jl.

HhiX COClbiTHH, IT03TOI'vty B pa3JUPIHIDC JiaOopaTOp:wrx: Be,IzyTCJI paOOTll ITO 

C03,UaHIDO CTpHMepHOH Ka.Mepu BllCOKOrO ,r:a.BJieiDIJl/ I2/ PI CTpHMepHOH 
. . ' 

rrpe.IUI3110HHOH BO.UOPO.n;HOH/13/. Ha.mrtiHe Ta.KOro IIpHCiopa ObLJIO 6u B8C:br:iq , 

ITOJie3HO ,I(Jifi H3ytl8HIDI HOBbiX KOpOTKO.iKIU.YIIlHX traCTIDJ;. 

KaK OTM8'tlaJIOCL BO BBe.n;emm:, 'tlp83Bhl'tlaHHO 3@leKTHBHID/! HHCTpJ111elf- l 

TOM oKas8..n:ac:r, cos.n;aHHa.FI B UEPHe 61:lCTJ;:OIJ;HKJmpyiOII{a.ri Bo,n;opo.n;rra.FI KaMepa; 

LEBC, pa6oTaiOlllM B cocTaBe eB:porre:LtcKoro rH6pff)J;Horo crreKTpOMeTpa 

( EHS )/I4f. Q6Hap~eHHaR H peKOHCTpyHpOBaHHaR Ha 3TOH ycTaHOBRe, 

B sKcnepmvteHTe NAI6. Irs/, napa D0 li0 -MesoHOB .n;eMoHcTpnpyeT 

BHCOKJID TOqflOCT:b OTipe,UeJieHHR KHHeMaTHqecKKX nap&~eTpOB C06HTKH, qTO 

,n;aeT B03MOJKHOCT:O H3Mep.R:TL BpeMA: JKH3HH 3TIDC qacTHD; C TOtiHOCT:biO 

OIWJIO 2%. 
Ha.Jrn'll1:e npeu;H3110HHOM 6biCTPOr.um;IHpyromei1: BO,D;OpO,IUiOH Ka.Mepu ll03_: 

BOJIFieT npliiM8HHT:b ee Ha ycKOpUTeJie I1~B3 B TfPOTBHHO. 

B I\atrecTBc 
~ 

npJIMepa .vaccMOT,PliM npo~ecc lUIK7II03I-fB-

f . 

·! . 
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r p-+ DIJ + x hd . 

Jir·,reromneCR: aKcrrep:m.mHTa.JI:&Iille ,IJ;aHillie. •) poJK,IJ;emm: ·n -Me.aoHoB B 

IIHTepBaJie 

TIOJIH8HHile 

aHeprHii raMura-ItBaHTOB 5D-:~oo ran/
16 I, a Ta:Kiite oueHKu, :au: 

B H<l)B3 /
17 I, noKasuBaroT, ,rTo ce'I:IeHJie pearu.um: ( *) ;n:.JIJI offe 

riili E r = rs raB COCTaBJI.R:eT OKOJIO roo HaHo6apH. Hanor.1HID'v1, 'I:ITO 

ce'I:IeHIIe f.£)];epHoro cpoTopoJK,IJ;eHIDI npn a~~o:ti aHepriDI prumo r20 ~~Rpo6apH 

a ceqeHRe WOHOBoro npouecca -·po~efrnk KOHBepcnoHHHX rrap- Ha ,IJ;Ba 

rropH,nRa 6oJI:ome. ,llaHHI:Ie no ce'I:IeHIDIM, a Ta.IOKe IIOTOKy rrumvra.

RBaHTOB, npnBe,IJ;eHHue B rJiaBe 5.2 rro~:BOJIJIIOT ou;e:tmT:& Heo6xo.zunvroe 

BpeMH: pa60T1JI Ha ycKOpi:ITeJie ,n;JI.F.r Ha6opa npHeiV1JI8MOH CTaTIICTHKH. Ta.Kne 

OD;8HKII ITOKa3biBa.IOT, 'I:ITO ,IWi Ka.Mepbi fl 200 IVIM H pa60TaiOII{8M C 'I:IaCTOTOn 

40 repii;,.3a CYTKII pa60Tbi MOJKHO O.IKH,11;2.T:O OKOJIO ,IJ;8CRTH C06:UTJrli: C 

-
po~eHHeM nap p0 n° ~Me30HOB. ITPH ~TOM 6y,IJ;eT oK6~o .n:ecHTII T:UCH~ 

TpnrrepHHX sanycKOB CII8KTpOM8TpH'I:IeCROH annapaTypii H CTOJI:bi\0 JKe 

cpoTorpa(PIDl c HeynpyrnMH JI.nepHIDv'll! B3aHMO.n;e:ticTBH.ID.m B Ka.Mepe. TBKID4 

o6pasor~, sa '3Q-TH CYTO'I:IHHH ceaHC MO~eT 6biT:O IIO~eHO OKOJIO 300 

TIICH'I:I (PoTorpa(PR:ti. ~aeTCH, '~:ITO npe~BapnTeJI:&HaR o6pa6oTKa Bcex 

C06IITRH, saperncTpHpOBaHHbiX CIT8KTpOM8TpOM, IT03BOJIHT BU,1J;8JIHT:b OKO~q 

3o% c;ryqaeB, RM8IDmHX H806XO.n;RMI:l8 ITpH3HaKH pacrr~a o-qapOBaHHOrO 

D -Me30Ha. ,llaJI:bHeiir.rrnfi IIOJIHbLff rrpo:::MOTp rOO T!ICH't! (POTOrpa!fJ:m1: II 

· IIOCJie.rzyiOI.Uaff 1\.HHeMaTJPieCKaH peKOHCTpy.~ C06UT:WA C y-q:eTOM ,IJ;aHHUX 

CII8KTpOM8Tpa II03BOJIHT BII.n;8JIHT:O OKOJIO rOO CJiyqaeB (POTOpO~eHHR oqa-

pOBaHHhiX D -M830HOB. 

QTM8THM, 'ITO pacqeTHaJI (POHOBaR :3arpy3Ka Ka.Mepi:l He npeBHCTIT 

ro-20 8JI8KTpOH-n03HTpOHiillX nap Ha (Po•rorpa<lJHro IIPH HCIIO.J.I:&30BaiDrn fiOJI

HOrO noToKa rruviMa-I<BaHTOB. TIPH aTOM OilGI,I.I;aeTc.ff O.n;HO Heynpyroe R.n;epHO. 

B3aJn,IO.D:8HCTBHe sa O,I:UfH UHKJI ycitOpHTe~m:. ITOCJie;n:Hee 06CTOHT8JI:bCTBO 

yi<a3niBaeT Ha B03MOJKHOCT:& HCIIOJI:&30BaHJ1R: B npe;n:JiaraeMOM 9KCIIepliM8HTe 
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. l 
<!JoToperHcTpHpyiOmeii amrapaTYJ.lii 6e3 oco6HX Tpe60Ba.IDii1 K 6ucTpo;xei-icTJJ!liq 

B 3aKJIIDtreHHe c~eJiaeM HeCKOJ!bKO 3aMetraHHil. 

.. 

I. Ka.K YJK8 y:Ka3HE8JIOC:O, K.Jiacc:a~ecrulii OIITK"ti8CIGIM C'.b8rl!~ llHcl,)op~,;a-

ILIDI B TOHKOM, (2-4)MM, CJIOe :>rpaHiftllffiaeT pa3penrerme ,1'.(0 (2Q-40) r.IKT.!. 

8TO Be.n:eT K orprurn:tremno rropo ra perHcTparum tia.CTJm c _BpeMeHru,rn JKH3H1f 

-!3 /18/ ~ "' if. . M8H:OimiMH IO ceK • roJIO:C'paqnrtrec:rmn C'.b8M liH'i'Opr.'Ia.UIDi, c pa3perne~ 

ImeM B HecKoJI:oKo e;:unmn; MKM JI03Bo.rureT YM8H:OIIlliTI. 3TOT rropor, 'no 

KpaliHeJti Mepe, Ha IIOpsi.Il;OK. 

2. Qco6eHHOCTH roJiorpacl>aH II03B0.71IDOT coxprumT:o BIICOKoe pa3pem~ 

HHe IIO BC8My' 00'.b8My' IlY3I1P:OKOBOH Ka.MepH j 1gj. IT03TOMY peaJm3a.IUUI 

roJiorpaqm:-qecKoro c'.beMa mrci>opMa.IJ;IDI ,n;aeT B03MOJKHOCT:D IIJiaffiiPOBaT:o B 

l1cJ>B3 liCCJI8,I(OBailli.II pe.I(IGIX Ilp0H8CCOB p02K,I1;8HIDt KOpOTKOUBylltWC tiaCTIID; 

Ta.IOKe II Ha nyqKaX a.npOHOB. 

,. 

, . 
1 
I 
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7. rPA®IK PA3Pl).EOTKH_ VI C03.[AH!lH IIPEUH3HOHHOR KPMOrEHHOt! 
IIY3fiP1KOBOM KArnEP!l (TIKITK) ... 

rrrr Bn.n: pacioTN 

-r. PaspacioTKa H cor.rraco:saHHe TeXHiccecKHX 
3a;:J;aiffiH Ha KOMIIOHeHTH a~crtepHMeHTa.JI:&-
HOrO ocipa31::(a Ka.MepN. . 
- Koprryc Ka.Mepi:l, 
- KOJ.cy"X KaMepbi, 
- cncTeMa paclllHpeHIDI, 
- rasOBI:l:ii rryJI:&T KaMepi:l, 
- rasomut rryJJ.:&T cncTeMbl pacrrmpeF.:mr, 
- aJieKTpoHmn1 fl1JI:&! Kru~epu, 
- CHCTeMa aBap:WAHOM CHrHa.mi3aiJ;IUl , · 
- CHCTeMa ,:n:HarHOCTIDGI peiK.Rl\·ta KaN.epH, 
- CTe~ ,IJ;~ KCIII:lTaHHH Y3JIOB Ka.MepH, 
- cpOTOKa.Mepa CO CMeHH'flMH Oci'beKT. , .. 1 

- JieHTOIIpO'l'.fDiUUl~i M8Xillil13M Ha 50 MM, 
- :rn.myJI:OCIII:lii OCB8TUT8JI:O, 
- ciJIOI< IIKTaHH.fi ID.1IIYJI:OCHI:.DC Jia.MII, 
- rryJI:OT yrrpaBJieHIDI JI8HTOITpOTIDKlillM 

MeXaHl13MOM H OCB8THT8Jr8M, 
- TeCT-Oci'beKT C TO't!8'tiHIDvm ,n;e<!Jei~T. ; 
- CTeH,IJ; ,IJ;Jifi HCIIHTa.mui pa3'JIH'llii:DC 

Bap:vraHTOB c:vrcTeMH WOTOC'be~mn. 

2. QpraHH3auRff COTpy.n;HH'tieCTBa - BHRBneHHe 
sa.HH!epecoBaHHIDC II Heocixo,!(IIM:blX opraim-
3auHM H JIHU, COCTaBJieHHe H corJia~OBa

·HHe rrpOTOKOJIOB. 
3. PaspaciOTKa H COr.Jia.COBaHHe CMeTH ' 

WHHa.HCHPOBaHHH . 
4. 3aKJTIOl!eHHe .n;oroBopoB Ha paspacioT:ty R 

nsroToBJieHRe ysJIOB Kru~epH 
5. PaspacioTKa aBaH-rrpoeRTa aRcrrepRMt3HTa.JI:&

Horo ocipasna KaMepi:l 
6. TOJiorpaWHPOBaHne TecT-Oci'beKTa 

· 7. paspacioTKa Te:xmrtiecKora H pacio-qe:::'o rrpoeKTOB 
KOMIIOHeHTOB SKCITep:mvteHTaJJ.:&HOrO O<~pasua KaMepH 

a. MsroTOBJieHHe KOMIIOHeHTOB aKcrrepmAeHTaJJ.:&HOro 
ocipasua KaMepH. 

9. CciopKa R IICIIHTa.HHe aKcrrep:vrMeHT. ocipasnaKoprryca 
ro. MeTO,IJ;:vt~ecKHe paciOTI:l Ha aKcrrepHM. ocipasne KaMepH . 

rr.VIcrrHTaHHe aKcrrep.ocipasua B rryqKe CHHX:poWasoTpoHa 
I2. npoeRT aKcrrepm~eHTa c ITKITK 
I3. TexmrqeciGie sa.n;aHIIH H aBaH-rrpoeK~· IIKIIK 
I4. TexHH't!ecKHfi H paciOl!IIM rrpoeKTH ITRI~ 

rs. H3rOTOBJI8HHe H cciopKa TIKffi{ 

IG. PaspaciOTKa ycTpolicTB ~ ocipacioTr~ roJiorpa1~d c 
ITKIIK 

• 

I982 r. 

I98I - I982 1 

I98I r. 

!982 - I984 I 

I982 r. 
I983 r. 

I982 r. 

I982 - I983 rr 
I982 r. 
I983 r. 
I984 r. 
I983 r. 
I983 r. 
I984 r. 
I985 r. 

-I984 - I985 rr 
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~. 3Al\JI KHEHHE 

PaCCMOTpemme B IIpoeETC np:Hr.18pii 8li:Clicpm.10IITOB' a '1'81\):\C lt:mJUl; c'-

HI.Jii OIThiT B8ILYI.I.lMX 3apyc5e/;ffiLIX JWOOpEl'l'OJ)MM, IIOIW3biBaiOT, 1ITG rrpe[(lJ.3hOl:

HCl.H IIy31IphlWBa.H IWM8p8 ·HBJIH8TCH OIT'l'Mfl'l8JihHlli.1 npMc50pOM II;JI.H•MCCJieiT,Or.::

I-U'lW IWpOTI\OJKHBYLf.UtiX 1IaCTH[( VI .r.rn;ep. fp8II;Jl/1rD8Mbi8 ::mcrrep:vn·,18HTLI OTHO

CHTCH K Hanc5oJiee 8KTyaJI1HH.M npoc5JrcNa.:I ri;M3Mlm 8JIGl/IeH'J.'aJmHx tiaC'l'HU: 

II })8JIHTIIBHCTCKOH .HII;8pHot1 (i::v.mmm. YTD8p.liGJ:88TCH, 'ITO HM8IO!JU1MCH B JijJ~~ 
I 

0Hffi1 H B Jl.PYrMX 38HHT8p8COB8HH1IX B pa3pac50TK8 opraHH381l;I1HX OIII:.IT oeic--

CIT8'I:HB88T peaJihHOCTh C03Il;8HH5I. rrpen;JI:lracMoti YCTClHOBICH. C03IJ;OHHC nr;··-

Cl\TU H IWT1ICpH llJIOHIIpyC'l'C5I BlUIOJIIIH'l'b J3 I(JJCt 8T8IW. 

Il}1Cli,YCJ\1<Tl'})IIBciC'l'C5I BHIIOJII-ICHIW fiC)DOI'O 8TclTI8 pa3p300TI\M IIpCUH~~~; 

HOti ITY3bip1KOBOM IWM8pbi - C03IJ;8HM8 ei) paC)oqero 00p83Il8 B I988 roD,V. 

HatiaJio cfH3H'I8CKVJ:X :vrccJien;oBaH:wH rrJiaHirpye'rc.H ocymccTBHTh c ITOMOlL(1YJ 

p2.6oqero o6pa3u;a KaMepbi. C'ro:mviOCTh ~~Toro sTarra paOOTbi ou;eHHBaeTc.r.r, 

rrpHivrepHo, B I60 TbiC. py6Jieti. 

B pe3yJII>TaTe BbiiiOJIHeim:.r.r BTOporo 8Tarra paOOTH (I985r.) Oyn;eT 

C03IJ;aHa KpHoreHH8H ~plCJ'POUHRJIHpy10ll.I8R (30-60 repu) KaMepa C rOJIOr)~

g)H'I8CKHM C'b8MOiv1 MHCfOpMaiJ;HH M C N18rHHTH1L,I ITOJI8M II;O 5-TH T8CJI8. 

CTo:vmmcTh BToporo 8Tarra pa6oTE c5yrr,eT onpen;eneHa B rrpouecce rron;ro-

TOBKVI IIp08RT8 8KCII8pHJv18HTa C HCIIOJI:030B8HH8M K8..i'.18pH. 

0II;HOBp8M8HHO C C03II;8IIH8I··.1 IC8Iv18pli JYILYT CcfOpMy JIHpOBm-IH IIp08I\'I'bi 

siwrrepHMeHToB Ha yciwpHTeJI.r.rx HwB3 (fl)oTB:rrHo) :vr JIB3 OMr'TVI. illE3HtiecJ.=r-~c 

1ICCJI8.II;OB8HH:fi IIp8II;YCM8TpMB8IOT IIp8HMyii(eCTB8HH08 HCIIOJI130B8Hll8 ITp8U}1-

3I10f-IHOM QblCTPOIU1l\:JIHpY10li.l8M RaM8phi B COCTaBe BHCOK08clxt8KTHBHOro CII8E-

TpOM8Tpa, HaiipHMep, . TMII~ J311C-2. 

___ BMecTe C TeM, He MCKJIIO'I88TC.FI TipOI18Il;8HH8 .HCCJI8II;OBaHHf1 C IIOI'.:OIL(IJKI 

·- .. . 
___ 1ill.NI8pbi B CB8pXIIpOBOIJ;HII(8M IvJartiHT8 Ha rycnwx CliHXJ:)0~30TpOHa JIB3 

OILS.Jl - n:ait aBTOHOMHorp !JPHOopa. 
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ITO}]JIIICH. I\ PHCYIIT\lu~.'I 

Pnc. I. cxeMH Ka.Mep LEBC 11 HOLEDC. 

Pnc. 3. cxeMa Kar.mpLI DIDO II (pparMGHT Tperca, B 8TOJ:i Km.mpe. 

puc. 4. ITPOei\T rrperur3HOHHoi1 rry3up:oKonoH rca.'\repH JIB8 OHfflof. 

~rc. 5. 1\pHBa.FI pacumpeJ-IMR 11 KB.JIM6pomca 1cm.mpu LEI3C • 
. 

, .. 

PffC. 6, 7 ~ B03MOiitHLie Bap:vraHT.Il ::uraCCI1tiCCKviX OITTIItiCCKMX CHCTGM rrpen:J3I·:-
• 

ormoH rcaMepu. 

PMc. 8, 9, IO. Bo3r.1m:a-n-Je napHa.H~~H TeHerpa(~Mtrecrcux orrT:vrtrecKux cue TGM 

rrpei(H3MOHHOi1: '"1\aMepu. 

puc. II. CXeMa roJiorpacJmponaLY.l.FI rrpCI(M3HOHHo.i1 1\aMepH. 

PMc. I2. cxeMa srwrrepiiMeHTa no peJIJITnmrcTcrwH .r.r.nepHoif qJ:~3Ime c 

HCllOJII,30~amreM ITPCI.U'l3IIOHHOH rry3Li}lbi\OBOfi Kar.~epu Ha CJm::.)O

W~30TpOHe JID8 ormn. . . 
puc. I3 •. QXeMa 31\CITep!Th!eHTa. IT:> ITOHCKY lilapMOBaHH:ID:: "G:aCTJ:IJ; C HCITO.ii:S30-. 

. -· .-- Ba.IDieM_ nperumHOHHOM iJy3bip:OI\OBOM Ra.Mepbi 11 MarHUTHOrO CITCK?liO-
- .. 

MeTpa B. Jti\1?B8. 
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TCXH!Htf:l cJC:10TTHCIIOCTH 

QoHOBIUIME litcTotnnrr-cru.m onacnoc~~H np11 pa6oTe mmK M cnepxn:poBo-

,Itmr.\0I'O Mari-mTa CJI.C;ttyCT Clll!Ta.T:b: 

a) Ha.Jn!lme mutKOI'O BO,Il;Opo.n;a B Ka.r.repe B KOJIDtiCCTBe I, 2 irrrT:pa :K 

6) BOSMOlmOCTH a.BapiTIIHOI'O BCiamattv.JI OXJiazt,n;aiomero I'eJIVJJI •B Ma.I'Im'l'0 

( B KOJmlleCTBe Menee IO JmTPOB i!IDlcrtOCTH) • 

3Ta noc~e.n;HRff OITaCHOCT:b ycTpal~CTCH ycTaHOBitOR npe~oxpaiin~e~L

HOI'O I\JI8lla.Ha Ha I'eJmeBOM COCYlf.C H Ila.KYY!·'IHOM KOEyXe MBXHHTa, 'tlepes , 

KOTopiDi reJid c6pactmaeTc.a: B peciiBCP wm a.Tr.!occJ)epy. B a.Bapnilliofi . . 
CHTyamm 6~aro;z:r;ap.a: STO"f..'fY, ItpHOCTaT 6y]J.eT Harpy:a.T:&CH H36LITO'tiiii:ll'..i 

]J.a.BJieimeM He 6o~ee PH = o. 7 aTH. rrc,STOMY Iq)IIOcTaT He HBJmeTc.a: 

06':beKTOM rocropTeXHa.rtSOpa. 

~H BO]J.OpO]J. B yrtasaHHOM KOlnqecTBe I,2 JmT:pa, CO]J.ept~ricn 

B Ka.Mepe, npe.n;cTaBJmeT, Ka.It E:SBCCTE:O, cpe]J.y, o6pa.Syltli:tYID C B03.D;yXOr~ 

B3pUBQ- R n~apoonacHHe CM6CH C ~HEM npe.n;e~OM RO~eHT:p~ 4,!% 
R o6':bel\'lY Bos,eyxa. 

IlKTlK 6y.n;eT pacnoJioneHa B sKcnepm.mnTa;n,Hor·.t saJie Kopnyca J~ 205. 

I!OJIImM 06':beM 3aJia: v IIOJm. = I35432 M3• Q6'1GrJ CB060.n;HOI'O B03.n;yxa: 
. • . 3 V cB. = 'o/ noJIH. • O, 85 = I35432 0, 85 = II5II7 M • Q6~J>eM ra.so-

o6pasHoro no.n;opo.n;a Hs I,2 JmTpoB ~.ItKoro npn HOPMa.JI:&HI:JX yc~onumc: 

'o/ H = I, 2 • 800 = 960 ~ = 0, 96 1'.13• KOHD;eHTPa.u:w:t, o6pasyeMa.a: 
2 

cMec:&IO no.n;opo.n;a. c 5% cBo6o.n;Horo Bos.nyxa B noMememm: 

K _ %~ = 0,96 = 0,0002 , oqTo cymecTBeHHo MeH:&me 
0,5 ·~en. 0,5 • II5II7 

0,04! - .n;onycTm<loro npe.n;em, KOTOp!:lil 3a.n;a.u CIDIII- M.2-72. 

B cooT:aeTcTBim Ta.:roKe c CH463-?4, "Y.Etasamrm,m: no onpe,n;e.rrem11J 

Ita.Teropni npons:ao~cTB no BspHBHo~. BspanonoEapHoil x nonapuon orrac

nocTn". YTBepxmem-nn.m: roccTpOCM CCC? or.o7._74 I'. IIOMemeiDie (!!p01!3-

DO;D;CTBO), B KOTO].)OM ITJiamiPYeTCJI pasMemeiDie ycT~OBIDI ffi{ffi{, He OT

HOCRTca K :asp~ono~apoonacHLIM. 


