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1 Bseaenne

YeranoBka BEC - 310 mmpoko-anepTypHBIii MArHUTHBIN CIIEKTPOMETp, MpeIHa3HaAueH-
HBIH 71719 W3ydeHus mporeccoB tuma w1 N — natmKTkyN' ( tme m, n, k - mesbie
ancia). OgHoi u3 3aga4 uccrenopanmii Ha ycranopke BEC siBisiercst usyvenne cremu-
dukn 00pa3oBaHUsT ME30HHBIX PE30HAHCOB Ha pas3andHbIX sapax. C 3Toil meabio ObLI
MPOBEJIEH CeaHC C MCIOJAb30BAHUEM MUIIEHEeH, W3rOTOBJIEHHBIX W3 PA3JIMIHBIX BeIleCTB
(yrmeposa, Gepuiiiust, aJUTIOMUHIS U MEJIH ).

Henbio auIIOMHONR pabOTHI ABISIETCS KOMILTEKCHBIH aHau3 (byHKIMOHUPOBAHUI
OCHOBHBIX JIETEKTOPOB YCTAHOBKHW B TEYEHHUM ITOTO CeaHca W 0030p WX OCHOBHBIX (hu-
3UYECKUX XapPaKTePUCTHK, B TOM YHCIE:

® MOHHUTOPWHT 7y - JIETEKTOPA;
® OIleHKA pa3peleHns TPEKOBOI CUCTEMBI;

® uccie/loBaHne CTabMIILHOCTH pabOThl MMPONOPIUOHAJILHBIX U JIpeiDOBLIX KaMep U
omnpeaenenne ux 3pdeKTUBHOCTEI;

Junyiomuas pabora cocrout u3 5 riaas. Bo Beejgenun npusejieno onucanue ycTaHOB-
ku BEC, nepedenb 0CHOBHBIX 33129 AHAJIU3UPYEMOTO YKCIIEPUMEHTA, KPATKOE OMUCAHUE
IpOIE Ty Pl HAOOPA TAHHBIX U AJITOPUTMOB peKoHcTpyKnuu. [locienytomnme 2 riaBbl co-
JlepKAT OMUCaHUe MPOBEJEHHON MPOIeaypbl MOHUTOPUPOBAHUS Y - J€TEKTOPA W AHATU3
OCHOBHBIX XapaKTEePHUCTUK TPEKOBOW CHCTEMbI: paszpernierus u 3p(PeKTuBHOCTH PabOTHI
KaMep TPEKOBOW CUCTEMBI.

Jlajiee mpejcTaB/IeHbI MPEIBAPUTE/IbHBIE PE3YJIbTAThl HCCAEJOBAHUS OCOOEHHOCTEH
peakmuit 7 N — 7ntn 7N, = N — «#tn o N, # N — oto 7o 7N, == N —
7t ntr~ N Ha aapax. I3 4 paccMarpuBaeMbIX peakiyil ApYTUME TPYIHAME y¥Ke HC-
CJI6JI0BAJIACH JIUITH OJIHA, OJJHAKO Ha CYIIECTBEHHO MeHbIneli cratuctuke [1].

B zakjiodenuu mepeduc/ieHbl OCHOBHBIE BBIBOJbI ITPOBEICHHON pabOTHI.



1.1 ¥Ycrasmoska BEC

[Ipennoxenne o co3gannu ycranoBku BEC u mporpamma mepBoodepeaHbIX UCCIeI0Ba-
HUil HA 9TOi ycTaHOBKe OBLIN 0100peHbl KOOpAUHAIMOHHBIM coBeToM IPBY B 1986 romy.
B 1989 romy 6bL1 ocyIecTBIeH KOMILTEKCHBIN 3ayCK YCTAHOBKH W HaOpaHa MepBas CTa-
THCTHUKA, NPUTOaHast s pusndeckoro anagmsa. K 1999 roxy na ycranosku BEC 66110
npose/ieno 20 pU3NIeCKuX 1 METOJMIECKUX CEAHCOB.

B mapre-anpesne 1999 rona 6bL1 mpoBejieH 21-blif ceaHC ¢ UCIOTB30BAHUEM MUIIEHei
M3 PA3JINIHBIX BEIECTB U IPU 2-X PA3IUIHBIX dHeprugx mydka (23 u 43 ['9B). OcHoBrast
CTATHCTUKa ObLTa HaOpaHa mpu sHepruu 43 [HB.

Oo6mwmit Bux ycranosku BEC npusenen na pucynke 1:

BEC uDC DC K
/ / /

PC

H ECAL

Puc. 1: Obmas cxema ycranosku BEC.

31ecn:

BPC - nyukoBbie kamepsl, T - mumensb, VETO - oxpanHas cucrema MHIIEHH,

SC - crpaTwsmuontbie cuerunkn (S10-S11), PC - nponopruoHaibHbIe KAMEDHI,

M - marauTt, 4 DC - MmukpomapeiidpoBbie Kamepsr,

C - MHOrOKaHaIbHbI YEPEHKOBCKUN CYeTUUK,

DC - 6onbrmme mukpospeiidobsie kamepsi, H - Tpurrepusiit rogockorr,

BK - cueruynk antucoBnagennii, ECAL- 371eKTpoMarHUTHLIN KaIOpUMeTp.

YeranoBka BEC - 3T0 mmpoko-amnepTypHbIii MArHUTHBINA CIEKTPOMET], MpeTHa3Ha-
"eHHbIH 1 u3ydenus nponeccos tuna 1 N — nrImKEkyN' ( toe m, n, k - me-
Jble 9UCIa). YCTAHOBKa pasMernaercss B Kaxase 4] mporornoro cuuxporpona Y-70.
Kanasn obecrieunBaer TpaHCIOPTHPOBKY W (POKYCHPOBKY IIyYKa BTOPUYHBIX OTPHILA-
TEJILHO 3aPSAYKEeHHBIX YacThIl (IIPEUMYIIECTBEHHO T -ME30HOB) B JMANA30HE UMITYJILCOB
23 — 43 T'sB/¢, ¢ marencuBHOCTBIO 10 3 X 108 4/cHpoc.
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Ha ycranoske BEC npunsita cieayrormiasi cucrema KOOpJAWHAT: OCh 7 HANPABJIEHA 110
My4KYy, OCb Y BEPTHKAJIbHO BBEPX, OCh X JIONOJIHAET TPOIWKY JIO MPABOil, HAYAJI0 CUCTEMbI
KOOP/IMHAT COBIAJIAET C IMEeHTPOM MAarHHUTA.

[IyukoBast YacTuma onpeaeasieTcss TeJeCKOIOM CIUHIIIIISIINOHHBIX CIeTINKOB S1 —
S3 (ma pucynke He moKaszaHbl). eTsipe ABYX-IT0CKOCTHBIE (XY) MPONOPIHOHATLHbBIE
kamepsl BPC u3mepsitor KoOpuHATY My9KOBOW YACTHIIHI.

Hepeﬂ MUIIEHBIO YCTaHOBJIEHO 3 T'a30BbIX MOPOT'OBLIX YE€PEHKOBCKUX CYETYHKa JIJIdA
ONpeJie/leHns THIa MydKoBol dactuipl (7 wim K). B 21-om ceance nons K B myuke
coctasisia okoso 1%. Conaepzxanue p 0pu Ppegm—43 ['5B/c npenedpexknMo Maio.

B xome 21 ceanca mpu Habope OCHOBHOI YACTU CTATUCTHKHU HCIIOJIb30BAIACH MUIIEHD
u3 yriepona. [lo cpaBruenunio ¢ ucrnosb3oBasieiicss panee Ha ycranoske BEC murnrenbio
u3 Oepu/IIns MCIOJb30BaHUE YIJIEPOJa MOYKET MO3BOJIUTH HECKOJIbKO YBEJIUYUTH OTHO-
CUTEJIbHYI0 HHTEHCUBHOCTDH KYJIOHOBCKOTO CUTHAJIA U YMEHBIIUTH (DOH OT aJIpOHHBIX pe-
aKkmuit O6/1aromaps HyJIeBOMY H30CHUHY djapa. Ha 3Toit muineHn ObLIO HaOpaHO OKOJIO
90% craructukn. Kpome Toro, ais u3ydenns A-3aBHCHMOCTH aJIpOHHBIX peaknuii u Z-
3aBUCUMOCTH KYJIOHOBCKUX peaKHHﬁ HNCIIOJIB30BaJIUCHh MUIIIEHU U3 6epI/IJIJII/IH, AJIIOMUHN A
U MeJu.

Murtrens oxpyzxeHna aByxciaoitnoit oxpaunnoit cucremoit VETO. Eé BuyTpennnii coi
00pa3yoT CIHUHIUIIANMOHHBIE CIeTYNKH. VX cpabaTbIiBaHUs 3alpemainT PerucTpaInio
cobpiTust. Buemnwmii cjioii o6pa3oBaH IIECTHIO CUYETUYNKAMH THIA ‘CIHABUY CBUHEI —
cruuHILIATOp. OHU MpeIHA3HAYEHBI JIJIsT PETUCTPANUN Y-KBAHTOB C HU3KOIl dHEprueil,
KOTOPBIE HEe PEerHCTPUPYIOTCS B raMMa-JIeTeKTope.

HermocpeacrBenno mocjie MuilieHu yCTaHOBJIEHA TI'PYIIA IIPOMOPIUOHAJIBLHBIX KaMep
PC (16 minockocreil), H3MepsIONUX KOODJAUHATHI 3apsiZKEHHBIX 4acTull. B 31y rpymn-
Iy BXOJAT TPU JBYX-IIOCKOCTHBIE (XY) KaMepbl, MOCIeIHsAsT U3 KOTOPBIX MOBEPHYTA
Ha yroua 15° ;s pa3pelieHuss HEOTHO3HAYHOCTEN TPU BOCCTAHOBJIEHWN MHOXKECTBEH-
HBIX TPEKOB, M JIECATH OJHO-ILIOCKOCTHBIX KaMep, YeThbIpe U3 KOTOPBIX U3MEpSIoT Y-
KOOPJIMHATY TPEeKa U IecTh - X-KoopJunaty. Ha Bcex 3Tux Kamepax TakrKe BBbITIOJHEHA
OXpaHHad CHCTEMa, BBIPAOATHIBAIONIAS CUIHAJBI AHTUCOBIAJICHUN Ha Y-KBAHTHI, BbLIE-
TAOIIe U3 MUIIEHH IO/ CTUIIKOM OOMbIIUME yriiaMu. J[1g 3Toro Ha G0KOBBIX 001aCTIX
¢ derbipex kamep (nByX X ® JBYX Y) YCTAHOBJEHBI KOHBEPTOPHI W3 CBHHIIA, TOJIIU-
HOW TOpsijika, 15 MM, M CUTHAJIBI OT COOTBETCTBYIONINX ITPOBOJOK KaMep MCIOJAb3YIOTCS
JIJISI aHTHCOBIa IeHnit. B ¢Bs3u ¢ (pusnyeckuM crapeHueM U yCJIOKHEHUEM SKCILTyaTaIuu
npe:kHuX KoHCTpyKmuu Kamep 400 x 600 mMm, B 21-oM ceance oHu OBLIM 3aMeHEHBI Ha
HOBBIE KaMepbl TaKOTO ke pa3zMepa. Maruut ycranopku BEC umeer pasmepsl MOTIOCOB
2.5 x 1.5 M?, paccTosiHEe Me:K/1y IoaocaMu 1M, ojie HallpaB/aeHo 10 ocH Y U HHTerpa
mostst cocrasister 2.2 T X m (monepeunsrit mvmysse 0.7 I'9B/c). [Mocre 610ka romoBHbx
KaMep MeKJy MOJIIOCAMH MarHuTa PacIOJIOXKEHbI JBE OJHO-IJIOCKOCTHBIE MPOIOPIHO-
HaJIbHBIE Kamepbl (cM. puc. 5). Kamepbr pazsepHyThl BOKpYT ocu mydka Ha +8° u obec-
HeYNBAIOT COOTBETCTBHE X U Y IPOEKIHil TpeKoB. Tak:ke B 3a30pe MarHUTA YCTAHOBIEHBI
JIBe JIBYX-ILTOCKOCTHBIE MHUKpPOJIpeiihoBble KaMephbl n3Mepsionine X-KOOPJAWHATY TpeKa.
[Ipu peKOHCTPYKIMK KOOPJMHATHI C 3TUX KaMep 00eclevdnBaloT CIIMBKY YacTeil TpeKa /10
" I10CJIe Mar'HuTa U YBEJIMYUBAIOT TOYHOCTH ONpe/e/JIeHNA KPUBU3HbI TPEKa, YMEHbIIIAsA,



TaKuM 00pa30M, OIMUOKY B OIpPeIeeHUN UMITYJIbCA YaCTHUIIbI. Y- KOOPJIMHATA TPEKOB
9TUMH KaMepaMU He M3Mepsijlach, TaK KaK MOPU30HTAJIbHAs KOMIIOHEHTA MOJIsi MArHUTA
B ero pabodeit 00J1acTH HeBeINKa, U Y-TPOEKIUs TPEKOB MOYTH ITPSIMOJTUHEHHA.

Cpa3y 3a MAarHUTOM YCTAHOBJIEH MHOTO-3ePKAaIbHBII ITOPOrOBBIil YepEeHKOBCKU CUeT-
YUK, UCIIOb3YeMbIil /1)1 uaeHTudUKAINN JacTll. Ero ocHOBOIl sBIsgeTcsa cucrtemMa u3 28
3epKaJjl pa3andaHoOro pa3Mepa ot 14 X 25cm B neHTpe 10 28 X b5 cM 1o Kpasim. B kauecrse
pabodero BemecTBa UCIOIb30BaJIach cMech SFg u Ar ¢ moporom mist m 4.413B. 3epkasia
uMeroT cdepudeckyo dopMy s obecredeHuss (OKYCHPOBKU YePEHKOBCKOTO CBeTa Ha
doroymuokuTe1g9X. CBET OT YACTHIL A IaeT Ha 3epKaJja Mo pa3HbIMH YIJIAMHU, UTO TPHU-
BOJUT K CABUTY C(HOKYCHPOBAHHOTO ITSATHA CBeTa B IIocKocTu PIY. /I1g KoMmeHcanum
91010 3 dexrTa Kaxk bt DIV ObLI OKPYKEH KOHYCOM W3 CBETO-OTPAZKAIOIIET0 MATEPH-
aJia sl JOMOJTHUTEIHFHOTO CBEIEHNs CBeTa, HemocpeacrBeHHo Ha okHO DPIY. Peruncrpu-
poBaJicad He TOJBKO (DAKT HAJIUUMA CHTHAJIA HA KaxkaoMm u3 28 OV, Ho u u3Mepsiiach
aMILTITYIAa KazKJ0ro CUrHasa. B coderaHunm ¢ J0CTATOYHO BBICOKOH 3(hHeKTUBHOCTHIO
3HAHKE AMILIATY/IbI TT03BOJIsieT pa3andarh T u K Bmiors g0 16 9B /¢ (r.e. u B obracTu
u3srydenust K).

3a 9epeHKOBCKUM CUETINKOM PACIOI0YKEHBI TPU TPEX-IIJIOCKOCTHBIE JpeiidhoBbie Ka-
Mepbl. Kazxktas u3 aux npejcrasiiser cOopky u3 X,Y IJI0CKOCTel U IJIOCKOCTH, TOBEPHY-
Toit Ha 37° OTHOCHUTETbHO ropu3oHTaIu. [IpoxoK ieHne 3apsaKeHHOi YaCTUIBI BBI3HIBAET
OJIHOBpeMeHHOe cpabaTbiBaHHe TpeX ILIOCKOCTeil, YTO MO3BOJSIeT BOCCTAHOBUTH TOUYKY
B IIPOCTPAHCTBE, NpudeM 0e3 OObIYHOM JIjIst /Ipeii(pOBBIX Kamep HeOJHO3HAYHOCTH. Tak
KaK yJeJIbHasl 3arpy309Hasi CHOCOOHOCTH KaMep HeBeJInKa, B PalloHe MTPOX0XKICHUs Ty IKa
CO3/aHa HEeTyBCTBHTEe/bHAs obsacTh (maccusubiii beam-killer). /Tast sToro x xKaTogubiM
ILJTOCKOCTSIM MPUKJIEeHBI KYCOUKH ILTACTHKA COOTBETCTBYIOIIETO pa3Mepa.

Hauunas c 21-ro ceanca mexay mocaeaneit jgapeiipooit CI'C-kamepoit u 7y - gerek-
TOPOM ObLIa yCTAHOBJIEHA cucTeMa IpeiihoBbIX TPYOOK (CM. pHC. 5), cojpeprKaIiast jBe
IJIOCKOCTHU, U3MePsIONIne rOPU30HTAIBHYIO KOOPJMHATY TPEKa.

AKTHBHAA 06JaCTh KazKI0il TVIOCKOCTH MMeeT paszmepnl okoio 250 x 200 em?. ITnoc-
KOCTh coOpaHa U3 JBYX CI0EB JpeipoBBIX TPyO, padOTAOIKUX B MPOMOPIHOHAJIHLHOM
pexume. TpyObr 1uHO# 0KOT0 220 €M cesanbl 13 TOHKOCTeHHOTO (0.5 MM) aJTlOMUHIe-
Boro npokara BHemrauM auamMerpom 30 mum. Ilar Tpy6 B cioe 33.5 mm. Ciion cIBUHYTHI
OTHOCHUTEJIHO JIPYT JIpyra Ha noJimara. MeKoceBoe paccTosHue MexKIy caosMu 29 M.
Takum 0bpa3zoMm, HEHTPbl TPEX MPUMBIKAIONIUX JPYTr K JIpyry TpyOd oOpas3yioT paBHO-
CTOPOHHUII TPEyroJbHUK, & OKPYKHOCTH MX BHYTPEHHHX MOBEPXHOCTEH HUMEIOT OOIILYIO
KacaTeJIbHYI0. DTO O3HAYAET OTCYTCTBHE MEPTBOil 30HBI NP PErHCTPAINU TPEKOB, KaK
YTOTHO CHJIBHO HAKJIOHEHHBIX IO OTHOIIEHUIO K IIOCKOCTH JAeTeKTOpa. AHOIHBIE IIPOBO-
Jiokn auamMerpom 30 MKM M3rOTOBJIEHBI M3 MO30/I0MEHHOr0 Bosibdpama. Pabodee ano-
HOE HaIpsizKeHUe cocTaB/isieT 0koJio 3 KB. B KadecTBe 3amo/iHSIONIETro ra3a UCIoIb3yeTcst
aAproH-MeTaHoOBast CMECh B COOTHOINEHUH TpuMepHO 75:25 %.

Jlatee HAXOMUTCA FMEKTPOMATHUTHBIN KAJOPUMETD U3 CBUHIIOBOI'O CTEKJIa pa3Mepa-
v 2.4 x 1.9M2. lenTpaibHasd 9acTh KaJopuMeTpa IpejcTaBageT coboil cbopKy 38 X 32
MofyJieit pazmepoM 43 X 43 MM?, npuueM, OJUH MOAY/Ib B IEHTPe OTCYTCTBYeT /I IPO-
yCKa, HEMpPOB3aMMOIEHCTBOBABIIMX YacTull mydka. OcTaBmiasics 9acTb KaJOPUMETPa,



BBITIOJTHEHA, W3 MOJy/Ieil yBeJImdeHHOTo pasMepa 86 x 86 mm2. VHTerpajbHbIe Xapak-

TEPUCTUKHU JICKTPOMAI'HUTHOT'O KaJIOpUMETPaA TaKOBBI:
SHEPreTHIecKoe pa3pelleHme

6
(%) = +8;
B E (I'sB)
KOOp/JIMHATHOE pa3pelnienue
5.5
oy (MM) = ———=+1.2
E (I'sB)

JIJISI TeHTPAJIBLHON 00JIACTH JIeTeKTOpa H

9.5
oy (VM) = ———— +3
E (I'sB)

(2)

Jutst iepupepudeckux caeTankoB. bojee monpobuoe ommcanune ycranosku BEC, cucremsr
cbopa JaHHBIX W TPHUITepa MOXKeT ObITh HaiigeHo B npenpunTe VOB 98-60 (1998 r),

npenpunate OB 94-101 (1994r).



1.2 3agaum 3KCHEPUMEHTA

OcHOBHBIME 33JaMaMu dKCIepuMenTa Ha ycranoBke BEC mpu nposenenun 21-ro ceanca
ObLIN:

e u3ydeHne oOpPa30BaHUs PA3JTUIHBIX COCTOAHHIT B KYJIOHOBCKOM IIOJIE SJep

® u3ydeHHe YHePreTudeckoit u A-3aBucuMocTn 00pPa30BAHNS PA3JIUIHBIX PE30HAHCOB
® 1ONCK JIN(PPaKIMOHHOTO 00pPAa30BaHUs MapPhl YaPMOBAHHBIX ME30HOB

® TIONCK W WCCeJIOBAHNE PEJKUX Pacia/ioB Pe30HAHCOB.

Jlatee moapobHO paccMaTpuUBaeTcs creruduKa U3ydeHns oOpa30BaHUs Pe30HAHCOB Ha
sJIpax.

UccnenoBanue odpa3oBaHus Pe30HAHCOB Ha sJ/Ipax IMO3BOJISET MOJIYYaTh HETPUBU-
AJIbHYI0 WH(MOPMAIUIO O CBOWCTBAX TUX PE30HAHCOB. YIKe B MEPBBIX IKCIEPUMEHTAX
10 MCCAeI0BAHUIO AU PAKIHOHHONO0 00pa30BaHusi TpeX IMHOHOB Ha siapax |3, 4] , BbI-
MOJIHEHHBIX NpH dHeprugax 9-23 ['SB, mpu ananuse JaHHBIX B paMKax mojenn Komabura-
Maprosuca [2| GbLTH TOTYYeHBl YKA3aHHUsT HA TO, YTO CeYeHHe B3ANMOJIeHCTBUS PE30HAH-
ca m(1300) ¢ HYKJIOHOM CyIecTBeHHO Gosibire (NpUOIM3HTENLHO B JIBA pa3a), deM ce-
genne B3anmoseiicrBust aj(1300). VI3mepenusi npu Gosiee BBICOKMX SHEPIHUsIX KadeCTBEH-
HO noxTBepauan 1 Habsonenus [1]. Ha nepseiit B3ris, ¢ ToUKH 3peHnst KBAPKOBOIi
MojiesTH 3TOT 3(MEKT BBIMISIIUT ITPOTUBOECTECTBEHHO. BMmecTe ¢ TeM, 3TOT pe3yJibTar
YKa3bIBaeT Ha TO, UYTO B OOpA30BAHUU PE30HAHCOB Ha SApaX HEKHEe XapaKTePUCTHKHU
PE30HAHCOB MPOSBJISIOTCS B sIpKoii hopme.

B nocjeJone roJabl 6bIJI AJOCTUTHYT 3HAUYUTE/IbHBII nporpecc B iOHUMaHUU ITPOLIECCOB
M paKInOHHOTO 00pa30BaHusl PE30HAHCOB Ha sapax [5, 6, 7, 8, 9] . [Tocrpoena momess,
Ka4YeCTBEHHO OIHUCBHIBAIONIASA KAPTUHY U B Pse CAydaeB Jaiomas KOJTHIeCTBEHHOe OIu-
caune [6, 9] . B pamkax sroii Mozgenu mabmonaemoe paziudue 3hHEKTUBHBIX ceueHuii
B3aMMOJICIiCTBHS ¢ HYKJIOHOM pe3oHaHcoB a1(1300) u 7(1300) HAXOAMUT eCTECTBEHHOe
obbsicaenne [6]. Ddderr BozBan Tem, yro m(1300) npeacrapiasier coboil pagnasbHOE
BO30OYZKJIEHHE CHCTEeMbl KBapK-aHTUKBAPK, TAK 4TO BOJIHOBas (DYKIUs 3aHYJISAECTCS TPU
MaJIbIX PACCTOSHUSIX MEXKJIY KBAPKOM M aHTHKBApPKOM, BCIEJCTBHUE U€ro Takue KOoHMU-
Irypalii He MOTYT HPOCOUYUTHCS Yepe3 TOJICTOe SAPO.

B nienom, B 9T0it Mosie T KapTHHA 00pa30BaHUs Pe30HAHCOB Ha fA/IpaX BBITJIAIAT KaK
POIIECC PEreHePAIN B BEIIECTBE CUCTEMbBI U3 MHOTUX COCTOSTHUI B PE3yJ/IbTaTe KOTOPOTO
IMOABJIACTCA BECbMa 2KUBOIIMCHAA KapTUHA U3 Ha6ﬂIOﬂaeMbIX pPE30HaHCOB.

CﬂeﬂyeT MOJYEPKHYTh, YTO IpeAblAyHine IKCIIePpUMEHTbBI 6bLHI/I BBIIIOJIHEHbI Ha CpaB-
HUTEJIbHO HeOO/IBIION CTATHCTUKE C CHIBHO YIIPOIIEHHOI MOJIEIbIO TapuaIbHO-BOJTHOBOTO
aHa/Iu3a. DTO MPENATCTBYET JeTaJTbHOMY aHAJIH3Y OOCYZKTAaeMBIX IIPOIECCOB B paMKax
COBPEMEHHBIX MOJIEJICH.

OcobeHHO HHTEPECHBIM MPEICTAB/ISIECTCS N3y YeHne 00pa30BaHUs PE30HAHCOB HA S/IPaX
npu ummnyabcax Macirada 20-50 ['5B. DTo BbI3BaHO TeM, 9TO PE30OHAHCHI MTPOJIETAIOT 10
pacnasa paccrosaue L[dbepvu] & p[GeV] x 0.2/(M x T'). B 3aBHCEMOCTH OT HMITYJIbCA,
IIAPUHBI U MACChl PE30HAHCA 9TO PACCTOSHUE OKa3biBaeTcs B auama3one 10-100 dpepmu,



TaK 9TO BapbUPYHd Pa3MepPhl dIep MOXKHO MTPOCTIEIUTH 332 W3MEHEHUEM XapPaKTEePUCTUK
MPOIeCCa, CBA3aHHBIX C TeM, UYTO B OJJHUX CJAy4YasdX PAaCHa MPOUCXOAUT BHYTPHU AIEP, a
B JIDYTUX - 3a OpefesaMu aliep.

1.3 IlIponeaypa Habopa JaHHBIX U PEKOHCTPYKIINHU

21-b1it ceanc no nabopy manubiii ycranosku BEC cocrosin u3 ciaeayomnx 3Tanos:

1. IIpoBepka pabOTHI pa3IHIHBIX HOICHCTEM: KOHTPOLIEPOB raMMa-aeTekTopa, DAQ.
2. Bkurtouenue u HacTpoiika

(a) Brurowuenne ycraHOBKH: BKJIIOUYeHHe KaHasta Ha 45 9B, BKiouenne Tpurre-
poB S1-S3 u HpOMOPIUOHAIBHBIX IIYYKOBBIX KaMep, MPOBEPKa W MOJICTPOHKA,
KaHaJIa

(b) Hacrpoiika kamep

(c) BaBepienne HACTPONKN: OKOHYATEIbHASI HACTPOIKA Kamep, MydKa, TPHUITe-
pa, IPOBEPKa JIOTUKM TOJ0CKOIA, BKIIOYEHUE W HACTPOIKa BCEX TPUITEPHBIX
YCTPOMCTB, IIPOBEPKa BCEX MPOrPaMM, IPOCMOTP BCEX JIETeKTOPOB, MPOOHDII
HAOOp CTATHCTUKH

3. Kanubposku

(a) Kanmbposka ramma-aerekropa:

BBIKJTIOUEHIEe MATHUTA, ITepeKJIIoUeHne KaHa a Ha 3JIEKTPOHBI, YCTAHOBKA TPUT-
repa Ha JeKTPOHBI, MPOIEAypa KaJTuOpOBKH

(b) Strait Line Test (manee SL'T) —mpoBoguTCst Mpu BHIKIIOYEHHOM MATHUTE JIJIsT
reoOMeTPUYeCKON MPUBS3KN TPEKOBBIX JIETEKTOPOB U KAJTUOPOBKY UX Jpeitdo-
BBIX XapaKTePUCTHUK:

[Tepexo/ Ha HOPMATBHBIN MyYOK, YCTAHOBKA MAaJEHBLKOTO cOPOCa, KAINOPOBKA
Y3KUM MyYKOM, KaJIMOPOBKA MUPOKUM MyYKOM, KaJMOPOBKA B3aMMO/IEHCTBU-
MU

4. Habop craructukn

(a) Briouenne kamasia Ha 45 ['9B, MarnuTta, HACTPOHKA KaHAIA, BKIOUEHHE
craugapraoro rpurrepa (5000 cob. 3a muKI)

(b) Habop craructuku na C, 45 I'sB

i. Kamubposka ceuennit na C:
PerucrpupoBanne nmpoduid MydKa, CHIZKeHIe THTeHCHBHOCTD 10 1 X 10*
JACTHUIL 38 UKJI, YCTAHOBKA B TPUITEPE TOJIHKO S1-S3 — /151 3aI1yCKa KarK-
JOM IyYKOBOW 4YaCTUIeH,

ii. Habop craructuku na Be



iii. Kanubposka ceuenusi na Be
iv. Habop crartucruku Ha Al
v. Kamubposka ceuennst na Al
vi. Habop cratucruku na Cu
vii. Kanubposka cedenns wa Cu
viii. [TosTop 3.2, 3.4, 3.6, 3.8
(c) Ilepexon ua 23 I'9B:

Bamena B mutiienn Cu Ha C, mepecTpoiika KaHasta Ha 23 ['3B, camkenue copoc
710 10000 3a MUK/, YCTAHOBKA B TPUITEPE TOJHKO PErUCTPAIUU MydKa, HaOOP
cratuctuka 107 cOOBITHIL, COOTBETCTBYIONIEe CHUKCHHE TOKA B CIEKTPOMeT-
pUYECKOM MarHuTe C ero MoJCTPOMKON MO “XBOCTOBBIM JIETEKTOPaM’, BKJIIO-
YeHre HOPMAaJIbHONW WHTEHCUBHOCTH W HOPMAJILHOTO TPUTTEPA

(d) Habop crarucruku:

Ha xazkmom saape 1 nenb ctaTHCTHKE + 1 9ac KaIHOPOBKH CedeHUIl
(e) SLT
B xone 21-ro ceanca 6pl1a HaOpaHa CIeIyOMasd CTATHCTUKA Ha PA3JINYHBIX A1pax:
e na C — 2.074 x 10® (Brmouag B3ammozeiicreua B S10-S11)
e na Be — 1.05 x 107 (3a ucknouenuem s3aumoseiicrsuii B S10-S11)
e na Al — 4.5 x 10° (3a uckouenuem B3aumoseiicreuit B8 S10-S11)
e na Cu — 2.2 x 10%(3a nckmouennem B3anmoneiicteuiit B S10-S11)

DTO MO3BOJIUT U3MEPHUTH CO CTATUCTUYECKONH TOYHOCTHIO JIYUINe TTPOIEHTa OTHOCHU-
TeJIbHBbIe CedeHrus] 00PA30BAHUS PA3TUIHBIX PE30HAHCOB HA ITUX SIPaX

a1(1300), a;(1700), 7(1300), w(1800), m2(1670),

a2(1320), a3(1850), a4(2050),” p” (1600).

st abcoMIOTHON HOPMHUPOBKH CEYeHHH Ha KayK/IOM sIpe HaOpaHa ClAeyrolast cTa-
THCTUKA COOBITHII C 3aIlyCKOM YCTAHOBKH ITYYKOBOI dacTuieil:

e na C —2.91 x 10*
e na Be — 2.05 x 10°
e ma Al — 1.2 x 10°

e na Cu — 8.3 x 104
STI/I JaHHbI€ IIO3BOJIAT HalTH A—SaBI/ICI/IMOCTb nu SHepFeTI/I‘IeCKyIO 3aBUCUMOCTDH 06—

pa3oBaHus PE30HAHCOB, CUCTEMATH3UPOBATH TU 3aBUCUMOCTU U BBISIBUTH OCOOEHHOCTH
B 00pa30BaHUM PA3/JIUYHBIX PE30HAHCOB, B TOM YHC/I€, KAHJIUIATOB B THOPHU/IbI.
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Jlajiee KpaTKO PacCMOTPHUM MPOLEAYPY PEKOHCTPYKIUU JAHHBIX C Y- KAJOPUMETPa
U TPEKOBOIl CUCTEMBI.

[Ipn peKOHCTpPYKIINH Y-KBAHTOB B KaJOPUMeTpPe BBIJETISIOTCSI KIAcTePhl, TO eCThb
CBA3HBIE TPYNIBI CIETINKOB C CUTHAJIAMHE BBIIIE MOPOTOBBIX. [{eHTpaTbHBIM CIETINKOM
KJIacTepa BBIOMPAETCS COMEPZKAIINI JTOKATBHBIN MAKCHMYM SHEPTOBBIIETECHUS C YIETOM
KaJIMOPOBOYHBIX KOIDDUIUEHTOB.

[Tomumo cymmapHoil Hepruu, Kjaacrep XapaKTepu3yeTcs BeJIMInHOMN

9 e;—e9 2 le;—e?|
2 9 2 o) ecmm ——= <2
X5=2_Xi,rtme  x;=

i=1

12 (2

0 0
e;,—e; e;,—e;
9. leiel ll, ecm 44l 5 9
ag; g,

371ech e; - CUTHAJT B 40M CUETYHKe , e’

. - OoXKuJgaeMoe I 3JIeKTPOMArHUTHOI'O JTHBHS
SHEPrOBBIIETCHAE B HEM. [[/1s BOIYHCTIEHHS €] UCIONB3YeTCs MOTNHOMAATBHAS (CTenenn
3) mapamerpu3als MONEPEYHOr0 pACHpe/e/eHrs] SHEPIUU JHBHS B 3aBHCHMOCTH OT
JIBYX KOOPJWHAT ero mentpa tazxectu. Cymma 6epércst mo 9 caérankaM MaTpuisl 3 X 3,
OKpYy2Kalolleil eHTPaJbHbIil CUETUYUK KJacTepa.

[Iporpamma TpekoBoii pekoHCTpyKiun yctanoBku BEC paboraer B Tpu crajuu.

BazoBasg nmporpaMma cTapTyeT ¢ HAXOXKJIeHUs MapaMeTPOB TPeKa MyUKOBO YaCTUIIBI
[0 CHTHAJIAM B Y€ThIPEX MyYKOBBIX KaMepax. 3aTeM, ¢ YIeTOM OIMUO0K PEKOHCTPYKIIUU
y4Ka, KOTOpbie 00CY K /Ial0TCs HUKE, HAllIeHHbIE TTapaMeTPbl UCIOIb3YIOTCs JIJIsi Olpe-
JIeJIEHUST B ILJIOCKOCTH Y 7 06JIacTH B pailoHe MUIIIEHH, TJIe MOXKET HaXOJUThCS BEPIIMHA
B3aHMO/IeiiCTBHA.

CrenyionuM TmaroM sBJISETCS HAXOXKIeHUE TMPAMOTHHEHHBIX TPEKOB 3apAKEeHHBIX
4acTul, B 00/1aCTU TOJIOBHBIX KaMep. [Ipu 3TOM HMCHOIB3yIOTCs MIeCTh MPOMOPIUOHA b
HBIX KaMep, U3MepsAoluX Y - KoopJAuHaTy TpekoB. Ha 3ToMm miare Tpeku HIILyTCst METO-
JIOM KOPHJIOpa, T.€. B HAIPABJIEHUH ITPEJIO0/JIaraeMoro Tpeka CTPOUTCS KOPHUJIOP 3aJaH-
HOU IMUPUHBI, UCXOASAIINN U3 ONpe/ie/IeHHONi panee 06J1acT B MUITeHU. T pek cuntaercs
HalIEHHBIM, €CJTH B 9TOT KOPUIOP MONAJIAeT JOCTATOUHO GOJbInoe (HOJIbIne 3apaHee 3a-
JIAHHOTO) KOJMYECTBO TOYEK. EC/IM HA 9TOM 1Iare HAXOJAUTCs XOTsI ObI OJINH 3aPAZKEeHHBI
TPEK, TO 3a MePBUYHOE MOJI0KEHUE BEPIIUHBI IPUHUMAETCS 00/I1aCTh IepeceveHusi KOpu-
Jiopa, MOCTPOEHHOTO BJOJb 3TOr0 TPeKa, W KOPHJOpa, MOCTPOEHHOIO BJOJIb ITYyYKOBOI
JACTHUIIHI.

Ha BTopoii cTaaun peKOHCTPYKIIMHN HILYTCS BCE OCTABIINECS TPEKH B TPEKOBOU CH-
cTeMe YCTAHOBKHU 0e3 TpeOOBaHUS MPOXOXKIeHUS Yepes3 MepBUIHY0 BepriuHy. [1pu sTom,
JIJIST YMEHbIIeHUsT KOMOMHATOPHOTO (poHA M yCKOpeHusi padOThl MPOTIPAMMbl, cpadaThi-
BaHUsl B TPEKOBBIX JIETEKTOPAX OT yrKe HallJIEHHbIX TPEKOB BblYepKuBaioTcs. Ha sTom
Tame JJis MONCKa UCIoIb3yeTcs Mero, KambmanoBckoro buabTpa, Tak KaK OTCYTCTBUE
OPUMEPHOTO MOJIOYKEeHNSI BePIIUHBI PACIa/Ia JelaeT HeBO3MOKHBIM MOCTPOeHHe KOPHI0-
pa. DTOT MeToJ ABIsgeTcs 0600IIeHneM cTanIapTHOro Y2 - Meroga. CyTh 9TOT0 MeToja
cocrout B caeayioniem. [lycrs cymecrsyer 1,..., N uzMepenunii cjaydaiftHONU BeJIMIUHBI
X W OmpejiesieHHasd ¢ MOMOMIBIO MeTO/Ia X2 OleHKa ecTh T . Ecam Temeph HOSABISETCS
mwsMepenne N + 1, To 1yisl HOMYYeHHs ONEHKH T4 MOYXKHO BeIMHCIHTL X2 ¢ N + 1
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LLHeHaMI/I, nJjin BpraBI/ITb eé KaK
— — !
I = KypZy + Ky 1Ty

u 1107100paTh Ko3ddunuentor Ky 1, Ky Takum 06pa3om, 9T00bI IOy YUBIIASICS OIEH-
Ka obJiaJlaJia MUHUMAJILHON Jjtucnepcueil n Oblia HecMmertenHoit. [ToapobHoe onucanue
9TOr0 MeToJa MOXKHO Haiitu B jucceprannu Kocrioxuna B.B. [10].

OcHOBHOE TPENMYIIECTBO 3TOI0 METO/Ia IO CPABHEHHIO ¢ METOJAaMH TJI00AILHOrO (bu-
THPOBAHUS COCTOUT B TOM, 9TO B JIFOOOH MOMEHT ( JIOKAJBLHO ) W3BECTHBI ONTUMAJbHBIE
napaMeTpbl TPeKa CO BCEMH ONMMOKAMM, BBIUYHUCIEHHBIE [0 HEMOJHOMY HaDOPY XHTOB.
ODTH mapaMeTpbl HO3BOJAIOT SKCTPAINOINPOBATH TPEK K CJIEAYIOMIEMY KOOPIHMHATHOMY
JIETEKTOPY M ONTHMAJJIBLHBIM 00pa30M BHIOPATh B HEM HOBOE M3MEpPEHHe TpPeKa, MOTYIHB
TYT Ke HOBYIO OIIeHKY IapaMeTpoB Tpeka. Kpome Toro, nmpu momaroBoii SKCTpaoIsInn
TPeKa JIerKO MOYKHO y4IeCTh MHOTOKPATHOE pacCesiHue B BEIeCTBE U JarKe BO3MOXKHOCTh
U3JI0Ma TPeKa.

Ha Tperneil cragun cpean BceX TPEeKOB (HaifIeHHBIX KaK 06a30BOil mporpamMmoii pe-
KOHCTPYKIIUH, TaK U aJropuTMoM KalbMaHOBCKOTO (hUIbTPA) WILYTCA MepeceveHus B
IPOCTPAHCTBE, HECOBIAIAIONINE C MePBUYHOM BepiruHoi. OHI WASHTHMOUIUPYIOTCA KaK
BTOpHUYHBIE BepHInHbl. COOBITHSI, B KOTOPBIX OCTAIOTCA TPEKHU, HEe acCOIMUUPOBAHHBIE HU
C ONHOW W3 BepPIINH, OTOPACHIBAIOTCS, TaK KaK TaKWe TPEKH, IVIAaBHBIM 00pa3oM, da-
0T HEIPOB3auMOAeHCTBOBABIINE YACTUIBI IIYyYKa, IMOMABIINEe BO BPEMEHHON HHTEpBaJ
perucTpanun, a OHW JA0T HEKOHTPOJHUPYEMbIH (POH B 4EPEHKOBCKOM CUYETUHMKE M JJIEK-
TPOMATCHUTHOM KAJIOPHMETPE.

B pesynabraTe paboThl mporpaMMbl peKOHCTpyKIuu, Ha JjieHTy “DST” 3amucbiBaercs
nHMOpPMAILKSA O KaxKIO0M PEKOHTCTPYHPOBAHHOM COOBITHH, B TOM UHCIE:

® KOJMYCCTBO TPEKOB B COOBITHH,

® KOJMYECTBO Ty U 1),

® KOJMYCCTBO CBOOOJHBIX 7Y-KBAHTOB,

® 3apsiJl TPEKOB,

e kBaan(pUKATOP HICTHH(MUKAINE TPEKA B YePEHKOBCKOM CUETYHKE,

® SHEPrus B KaJOPUMeTpe, aCCONMUPOBAHHAS C 3aPA’KeHHBIMU TPEKaMHU,
® KOOP/JMHATHI IIEPBUYHOI BEPIIUHBI,

® UMIIYJIbCBl TPEKOB (B TOM YHCJIE, TIyYKOBOTO),

® SHEPIrud 7y-KBAaHTOB

Takke 3amucbIBaeTcsd KOMHUSA UHMOPMAIUH C CHIPBIMU JAHHBIMHU JJIsI YCIIEITHO BOCCTA-
HOBJIEHHBIX COOBITHI, CO/IEpIKAIINX 110 KpaitHeit Mmepe 1 BepiiuHy, 1 Ty9YKOBBIil TpeK U 2
BTOPUYHBIX TPEKA.
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2 MouutopupoBaHue 3JIEKTPOMAarHUTHOTO KAJIOPUMET-
pa

KambpoBka 3/IeKTPOMArHUTHOTO KaJIOpUMeTpa MpoBoAUTCsS B 2 ctajauu. [lepsorit sTan
KaJIMOPOBKU MPOBOJUTCS MEPE/T HADOPOM CTATUCTUKH C MTOMOIIHIO Y3KOTO MOHOXPOMATH-
YECKOTO MydYKa 3/1eKTPOHOB ¢ dHeprueit 9 ['9B. Cucrema mepemerinennst raMma-IeTeKTopa,
obecreunBaeT MO3UIUOHUPOBAHNE TETEKTOPa TaKUM 00Pa30M, YTO MYyYOK TOMAJaT B
MEeHTP KayKJIO0TO MOy mo odepenu. [Ipm 3ToM B KaambpyemMoM MOyJe BBLIJETSIeTcs
okosto 80% Bceit sneprun. [Iporpamma KaJnOGpPOBKM MTEPAMOHHO BHIYUCASET KaJIuOPO-
BOYHBI KOI(DDUIMEHT [TsT KazKJI0r0 CIYETUYNKA W3 YCJIOBUSI PABEHCTBA CYMMBI SHEPIO-
BBIJIEJICHNST B HEM U 8 OKPYZKAIOMINX er0 MOJLYJISIX IOJTHONW SHEPIrUu MydKa SJTEKTPOHOB.
OHaKO, P 3TOM BO3HUKAIOT CJIEIYIOIIHE IPOOIeMBbI:

® SHEPIrud IIYYKa JIEKTPOHOB H3BECTHA HETOYHO,
® JIMBHU OT 3JIEKTPOHOB OTJINYaIOTCA OT JUBHENR OT peaJIbHbIX Y-KBaHTOB;

® [yYeK IEKTPOHOB MONAJIAET JIUIIb B OJIHY JIOKAJIHHYIO 00JIACTh KaJIuOPyeMoro Mo-
ALY I

® KaJIMOPOBKA ITPOBOJUTCS TPU OAHON MHTEHCHUBHOCTH, a peaJibHble M3MEDEeHHs —
pu ApPYyTroi;

® [IPOUCXOOAT USMEHEHUA XapaKTEePpUCTHUK I'aMMa-JAeTEeKTOpa B T€YEHHUU CeaHcCa.

[TosTomy Bo3HUKAET HEOOXOIUMOCTD B JIOTIOJTHUTEILHON KOPPEKTUPOBKE SHEPTUil pe-
KOHCTPYUPOBAHHBIX Y-KBAaHTOB. [Ij1s1 9TOTO OBLIa MpOBejeHa MPOIeaypa MOHUTOPUPO-
BaHUS 7Y-KBAHTOB, YUYMTHIBAIOIIAS BapUAlUU JIAHHBIX TaMMa-JIeTEeKTOPa CO BPEMEHEM.
Brrra moctpoena cepus u3 310 pacnpenenenuit ”HBADUAHTHOW MacChl IBYX PEKOHCTPY-
MPOBAHHLIX Y-KBAHTOB MO MPEIBAPUTETHLHO OTOOPAHHBIM JTAHHBIM CEAHCA, COIEPIKAIINX
3-X TpeKOBbIe COOBITHS C 2-Ms 7y-KBaHTamu, obJiajaronmmu ueprueii dosbire 3 ['9B.
DTH pacnpejesieHns IMEIOT MK Ha Macce T-Me30Ha W 1)-Me30Ha (puc. 2 ).

Jasee kaz10e pacipejenenne buruposaaoch B obaactu macc ot 0.05 10 0.3 T'sB/c?
cymMoit mommaoMa Jlexkanapa 3-eit crenenu u rayccoBoit dyuknuu. TakuM 06pa3oM BbI-
YUCIATIACH TIOTydaeMast Macca PEKOHCTPYHPOBAHHOTO T-Me30Ha g 310 pa3mnaHbIX WH-
TepBaJIOB TPOBeeHns ceanca. OTHOIIEHWs] STUX 3HAYEHWN MacC K UCTUHHOW Macce T
ObLIN 3amucaHbl B TabJIMIy C yKa3aHWEM Ha JJaHHbIE, KOTOPBIM OHU HpUHAJIeKaT. B
JaJbHeileM npu pabore ¢ JaHHBIMEU UCIIOJIB3YeTCsI COOTBETCTBYIONIAST KOPPEKTHPOBKA
SHepPruil BOCCTAHOBJIEHHBIX Y C YIETOM MOJYYEeHHBIX TAKUM 00pa3zoM KO3MMUIIeHToB.
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PesysibraT MOHUTOpUpPOBaHUS HALJISHO MPEJCTABICH HA pUC. 4, TJIe TOKA3aHO U3Me-
HeHWe MacCChl U MAPUHBI T - ME30Ha B TEYEHWHN BCETO CeaHca.

L i ID 9000
% 018 Entries 340
© - Mean 0.1018E+05
€ 017 RMS 97.16
= F ',o St
0.16 . b
0.15 | S A S
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Puc. 4: Bapuatus Macchl ¥ NIMPUHBI 7T -Me30HA 110 pe3yabraTamM (pUTHPOBAHUS CIEKTPa
M () B TedeHHN BCEro ceamca

BI/I,ZLHO, YTO 3HaYCHUA MaCChl JOBOJIBHO CTa6H.HbeI (XOTH N BHAYUTEJIbHO OTJINYAKT-
Csl OT MCTUHHOH MACCHI ), OTKJIOHEHHUSI MACCBHI OT CPEJHEr0 3HAYEHUsI HEe IPEBBIIIAIT
7% Be3ge, 3a UCKIIOUCHHEM JBYX HEPUOJOB, KOrAa oTKJIoHeHms goxoxar mo 20%. Pac-
npejesenue 1mo 3p@eKTUBHON Macce IBYX Y-KBAHTOB JIIsI OJHO U3 JIEHT 3TUX EPUOIOB
ceaHca MPUBEJIEHO Ha puc. 3. XOPOIIo 3aMeTHO, YTO CIIEKTP MMeeT JIJIMHHBIH “XBOCT’ B
obJtacTu DOJIBIITUX MACC, HErayCOBCKOTO XapakTepa. BeposaTHO, 9TH OTKJIOHEHUSI CBSI3aHbBI
¢ mpobJieMaMy B 3JIEKTPOHUKE TaMMa-/IeTeKTOPa WK C IIYMOM B OJHON WM HECKOJTBKUX
ero gueiikax. B mobom ciydae, Tpedyercs JTONOTHUTETHHOE HCCIEI0BAHIE BO3MOMKHBIX
IIPpUYUH TaKOI'O IMOBEJCHUI.
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3 Amnagu3 paboThl TPEKOBOI CHCTEMBbI

TpekoBasg cucrema ycranosku BEC npennasnadena s u3MepeHUs TPEKOB MYYKOBOIt
JACTUILI ¥ BTOPUIHBIX JacTull. Haamdame MArHuTHOTO MO TIO3BOJISET OMPEeIe/TuTh HM-
MyJILCHI TTOCIETHUX.

OcHoBHBIE TPEDOBAHNS, MPEIbBISIEMbIE K CHCTEME — CIIOCOOHOCTH paboTarh B WH-
TEHCHUBHOM Ty4Ke ¢ OOJIBbINOI 9acTOTOi TpUrrepa u uMeThb OOJIBIION YIJIOBOIT aKCemTanc
IPHU XOPOIIeM pa3peleHuu. JTUM OOYCIOBIEHO MPUMeHeHNe PA3TUIHBIX TeTEeKTOPOB U
KOHKPETHBIX TeXHWIECKNX pelleHuil B e€ MojcucTeMax.

O01mast cTpyKTypa CHCTEMbI MOKA3aHa HA, PHUC. 5.

- HHH
T :

——" ————
BPC pPC

Mo

~—~

uDC DC DT

Puc. 5: Obmasg cTpykTypa cucTeMbl TpeKOBBLIX JerekTopoB ycranoBku BEC: BPC —
ny4ykoBbie Kamepbl; PC — rosioBubie nmponopruonasibiubie kamepb; PCM — nponopiuo-
HaJIbHBIE KaMmepbl B 3a30pe maruuta; uDC — mukpoapeiichoBbie Kamepbl B 3a30pe Mar-
auta; DC — 6onbmme mukpospeiidposeie CI'C xkamepsr; DT — apeiidosbie Tpyoku; T —
muienb; M — mosroc MarauTa.

Ona BK/IIOYAET YCTAHOBJEHHBIE JO MUIICHH ITy4KOBbIe Kamepbl (BPC') u pacmono-
JKeHHble 33 MUIIEHbIO KaMePbl MarHUTHOI'O CIIEKTPOMeTpPAa:

e T0JIOBHBIE TIPONOPIMOHATbHbBIE KaMepbl (PC');

e [POIOPIHOHAJILHBIE KaMephl B 3a30pe Marauta (PCM);

MEKpo/peiidoBbie Kamepbl B 3a30pe marauta (pDC');
e Gosbume mukpoapeiibosbie CI'C kamepsl 3a Mmarautom (DC').

e speiidoBrie TpyOku (DT).
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[To cBOEMY yIJIOBOMY aKCENTAHCY CHCTEMA MEPEKPHIBAET AllePTYPY OCTATHHBIX JIETEK-
TOPOB yCcTaHOBKH. Bé/IbIast 9acTh TPEKOBOI CHCTEMBI PACIIOIOKEeHA BHE 3a30pa MarHU-
Ta, B 00JIaCTH MOYTH IPAMOJTUHEHHBIX TPEKOB, OJHAKO B MAarHUTE TaK:Ke YCTAHOBJIEHDI
KaMephbl, 9To 00JierdaeT “CIIMBKY’ yIaCTKOB TPEKOB JI0 U IOCIe MaruuTa. KaMepsl B Mar-
HUTE TaK:Ke CYIEeCTBEHHO yBEeJIUINBAIOT 3(hMHEKTUBHOCTD PETHCTPAIMN YACTUIL C HU3KOIT
SHeprueil, KOTOpble CHJIBHO OTKJIOHSIOTCSI MArHUTOM ¥ HE MOMAJIai0T B anepTypy OO0/Ib-
mux kamep (DC').

Bonee moxpobHO ¢ paboToit TpekoBoit cucrembl yctanoBKE BEC MOXKHO 03HAKOMHTD-
ca B puccepraiuun FO.A. Xoxmosa [11]. MogenbHoe uccieoBanne TPEeKOBON CHCTEMBI
ycranoBku BEC 6b110 Bbimostneno Tarupossiv P.P. [12].

B cienyromux maparpadax npusegen ana 3 pa3perrenusi TPEKOBOW CHCTeMbI U -
dekTuBHOCTH PADOTHI KAMEP B TEUEHUH CEAHCA.
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3.1 Paspemrenne

JI/1e OleHKH aNlapaTHOrO pa3pelleHHsd TPeKOBOU YacTH YCTAHOBKH OBLI PacCMOTPeH
npuMep BOCCTAHOBJIEHHA MacChl B MHOIOYACTUYIHON MOje U Ipu OOJIbIIeM 3HepProBbIje-
JIEHUH C UCIIOIb30BaHHeM JIUIIDb 3apAZKeHHBIX TPeKoB. TaKOBLIM dBjgeTcS HabJIIOIeHUe
curraia or pacnajga f1(1285) — 7TwTr 7T B 4-X - YACTHYHOM CIEKTpe Macc H-u-

TPEKOBbIX cOObITHI (3 77 2 7wT).

I JIeHHe II KTHUBHOH M o R v | TaBJICHO H HNCYHKeE 0.
Pacmpenenenue mo ahde oit macce M (ntn™ eICTABJIEHO HA PUCYHKE 6

“{55000 B B 2000
= Entries 9180663
2 Mean 1.745
0 i RMS 0.3544
Q ¥ /nd220.6 / 153
z 30000 |~ P 0.2134 4+ 0.4695E-02
P2 1.283+ 0.5930E—03
L P3 0.3368E—-01+ 0.2208E-02
P4 0.1059E+05 + 442.0
55000 L P5 0.4506E+05 + 16071.
P6 7925. + 5110.
| P7 —~0.1800E+06 + 0,1939E+05
P8  0.7703E-01+ 0.5530E-01
AT s
1t el 1
20000 o‘w"f» i WWH"‘}H
M’»w
i "’»’”“‘*’M
i M’"”»‘"
‘HM“M
FH
15000
10000
5000
L L L ‘ L L L ‘ L L L ‘ L L L ‘ L L L ‘
1. 1.6 1.7 1.8 1.9 2
M(m ') Gev/c?

Puc. 6: Cuexktp sddexrusabix macc M (rH 77~ 77) B audpakunonnoii peakuun 7~ A —

Artrntr—n 7~

st putupoBaHus MCIOIb30BAIACH CJIeayomast (DYHKIUs ¢ 7 mapaMeTpaMu o, P;—

pa, D(f1) m M(f1):

riae P(x) onuceiBaer ¢hou:

P(x) = p1 + pa(z — 1.282) + p3(z — 1.282)% + py(z — 1.282)3,

f(x)

P(z)(1 + aBW (z)),
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a curuaJl onucbiBaercs ¢yukiueit Bpeiir-Burnepa:

L(f1)?
(& = M(f1))* +T'(f)?)

durupoBanne gaeT 3HadeHne 3OQGEKTUBHONR MaCChI

BW (z) =

M(f,) = 1283 + 0.6 MsB/c”(crar.) & 2. MsB/c*(cucr.),

W [IAPUHbI
I'(f1) = 34.6 + 2. MsB/c*(ctar.) & 2. MaB/c”(cuer.),

(cp. ¢ Tabmranpivu 3uagermavn M (fi) = 1282.240.7MsB/c*; T(f;) = 24.0+1.2M>B/c*.)

CucremaTnydeckas OMIMOKA BKJIIOYAET B ceOs BapHAIMHU MOJYyYaeMbIX 3HAUCHUH TPHU
pPa3IMIHBIX crocobax ydera B putupytomieii GpyHKmun (poHa, M3MEeHEeHUH JUAIa30HOB
utupoBaHuUs, a TaKKe MPH MOMBITKE yuera BKIaaa oT fo. Habaomaemas: mupuaa yBe-
JIMYEHA MO CPABHEHUIO ¢ TaO/IMIHBIM 3HAYEHUEM U3-33, allapaTyPHOrO PA3PEeIeHns yCTa-
HOBKH. B AJaHHOM CJIy49ae OHO HECKOJIBKO Jiy4dlle, 9YeM B IIpedblAyIIuX CceaHCaX, TaK Kak,
Hanpumep, cornacuo pabore FO.A. Xoxsosa [11], mig 17-ro ceanca mmpuna GblIa OKOJIO
I'(f)) = 40 MaB/c”.

Eme oann mpornece, moaxoasuii /Ijist ONMEHKH anmnapaTypPHOTO pa3penieHus — pac-
naJ1 myIkoBOro K ~-mMe30Ha Ha 3 3apsi?KeHHBIX m-Me30Ha. /[jist cobbITHit 9TOr0 mporecca
(M3-3a MAJIOrO SHEPrOBbIIeIeHUs IpH pacage — 0F ~ 75 MsB npu sueprun mydkoBoit
qactunsl F ~ 4315B) xapakTepHO HCIOYCKAaHHE BCEX TPEX T-ME30HOB B OYEHb Y3KMii
KOHYC BOKDYT' OCH My4Ka (XapakTepHble yriibl 0Ko1o 10 mpaj). [lpu perucrpanuu u pe-
KOHCTPYKIIUU TAaKUX COOBITHI BO3MOYKHO MPOSABICHUE PA3JUUHBIX CBOICTB J€TEKTOPOB
1 3 HEeKTOB, MPOBOIANNX K YXVIAINIEHUIO paspernenus ycraHoBku. Cpeanm HUX — JUC-
KPETHOCTH U3MEPEeHUsi KOOPJMHAT TPEKOB, JIOKaIbHast HeIMMEKTUBHOCTD U JIerpaiaius
OJIHO- U JBYXTPEKOBOTO pa3pelieHus BOIN3U “Topsdeil’” 30HBI JeTEKTOPOB, HECOBEPIIEH-
CTBO AJITOPUTMOB Pa3Jie/IeHHsI U BOCCTAHOBJIEHUS OJU3KUX TPEKOB.

Ha pucynke 7, a) mpejcraBien cnektp sddektuBubix mMace M(rTr~7~) mis co-
ObiTHit pacnajga K~ — 777177, NOCTPOEHHBII HOPH YCJOBHU 110 t -paclpee/eHHuIo
[t| < 0.002 (T'3B/c)? u upentuduxanuu myukosoil vacruus kak K. Paccmarpusasuch
JIIIb COOBITUSI C Z-KOOpAUHATOMH BeprmuHbl —225 < V, < —190. @urupoBaHue CIeK-
Tpa CyMOil TayccoBoil (DYHKIINU U MOJMHOMA 3-eif cTelmeHn JaeT 3Hadenue ek THBHOI
macesr M(K) = 500.9 4 0.52 MaB/c*, i mupumsr o(K) = 8.6 + 0.4 MsB/c”.

Cwemenne mogoxkenunst K cocrapisier okomo 7MsB/c?. HaGmomaemas mmpuna K
TaKyKe HEeCKOJIbKO Xy»Ke, 4eM B Hpeblaylmx ceancax. Kak nmokaszano B pabore P.P. Ta-
rupoBa [12] 310 cBA3aHO € T€M, YTO P BOCCTAHOBIEHUU BEPIINHBI /[T TPEKOB, JETSIIHX
0/T MAJIBLIMHA YIVIAMH K OCH Z, IIPOUCXOIUT CMEIeHNe BePIIUHBI B CTOPOHY MPOIOPIIHO-
HAJTBHBIX KaMep. DTO IPUBOJIUT K 3aBBIIIEHUIO YIVIOB, IO KOTOPBIMHU JIETSIT BTOPHIHBIE
TPEKH, a CJIeJOBATEIHFHO, K YBEJIMIEHNIO MACCHl BOCCTAHABINBAEMON 110 HUM YaCTHIIBI. B
21 ceance, rjie sHeprus myuka oblia okoj1o 44 ['sB/c? 310 06CTOATENLCTEO MPOSABIAETCSE
CUJIbHEe, 9eM B CeaHCaX C MeHbIeil SHeprueii, Tak KaK BTOpUYIHbIE TpeKn OoT pacmaga K
JIETST TIOJ, eIlle MeHBITUMH yIJIaMU, YTO B HPUBOJUT K OosbIeMy yompenuio K u x erre
OOTBIIEMY CMEIEHUIO €0 MACCHI.
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~— 60 —~
0 C gﬁ(ries 1232 © 35 ¢ gﬁlr\ss ggg
~. = Mean 0.5131 D? C Meen  0.76B5E-03
% 50 ;rv}snmooéiﬁzig—il o 30 E RMS  0.8108E-02
= C Pl " a4+ 2278 O F
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Puc. 7: a) — cuexrp sdbdexruBnbix macc M (rTm~77) mjis cobbiTuii pacuaia myYKoBoro

K~ -me3ona Ha 77w~ 7 ; b) — yrox B wiockoctun ZY Mexkay aByMst T B pacnage K —

7rr w5 ¢), d) — pacupeesieHns Mo HeBSI3KAM 2-X KOMIIOHEHT MOTEPETHOrO UMITYIbCA
t t " - o

0P, m 6P, nna cobertuit pacnaga K~ — 71 7.

Ha pucynke 7, b) mpuBeaeHo pacipejesieHue PEeKOHCTPYHPOBAHHOIO YIJIA MeKJy
nBymsa - B pacuage K~ — wtr m . I3 pucyHKa BHAHO, 9TO /I8 3HAYUTEILHON da-
CTH COOBITHIT YOI MEXKIy JIByMs TpeKaMHU BBIPOXKIAETCd B HYJIb, UYTO CBHIETEILCTBYET
0 HECIIOCOOHOCTH PEKOHCTPYKTOPa Pa3delnTh 9TH Tpekd B Y7 miaockocru. CanmaHue
TPEKOB O6'bHCHHeTCH AUCKPETHOCTBHIO I/IBMepeHHeﬁ KOOp/JHUHAT TPEKOB B IIJIOCKOCTAX IIPO-
HOPIIMOHATBHBIX KaMep, a TaKzKe 0COOEHHOCTHIO aJITOPUTMa PEKOHCTPYKITUN.

Kpowme toro, uHa pucynke 7, ¢)-d) UMeOTCsS pacupe/ie/eHus] HEBSI30K 10 X U Y KOM-
IOHEHTAM IOIIEPEYHOr0 UMITYILCA I coObIThil pacnaga K~ — wta 7. Dru pacupe-
JIeJICHUST XapaKTepu3yoT coDOil paspelenue 1Mo MONePedHOMY UMITYJIbCY JIJIs JAHHON
peakinm, KOTopoe TaKuM o0pa3oM MozKeT ObITh oneHeHo kak 20 M»3B.
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3.2 DddekTuBHOCTH PAOOTHI TPEKOBO CUCTEMBI

Hauunas ¢ 17-ro ceanca na DST craja npou3BoauThbes 3anuch nHGOpMAIIE O cpabaThl-
BaHUAX Kamep. Ha KaKIplii BOCCTAHOBIEHHBIH TPEK 3aMOMHSIETCS CHEeHAIbHOe CIO0BO,
Ka Kbl OUT KOTOPOr0 COOTBETCTBYET OIpeIe/IeHHBIM KaMepaM ycTaHoBKH. [Iporpamma
PEKOHCTPYKIMK 3aHOCUT €JUHUILY B OUT 3TOrO CJIOBA, €CJIM B COOTBETCTBYIOIIEH KaMepe
numMeeTrcd XuT, aCCOHHHpOBaHHbeI C JaHHBIM TPEKOM.

JLns onpenenenns 3pdekTuBHOCTH pabOTh TPeKoBoii cucteMbl yectanoBKr BEC ObI-
JIa BBIMIOJTHEHA CJIeAYOMAas MPOoIeaypa ¢ UCIOTb30BaHIeM 3TOi HH(MOPMAIIH.

N3menenune acpdekTuBHOCTH pabOThl KAMEP BO BpeMeHu Bo-mepBbIX, ObLT H3Y-
YeH BOIPOC U3MeHeHHs “HHTerpaabHoil” 3 deKTuBHOCTH pabOThHI IPOMOPIHOHAILHBIX 1
JipeiiboBBIX KaMep YCTAaHOBKM B TeueHHH ceaHca. /[st sToro, mirsg kamep OBLIO MOCTPO-
eHO OTHOIIIEHHEe XUTOB B JaHHOi Kamepe (1o mHMOpPMAIUN U3 ¢JI0BAa B JAHHBIX) K YHCITY
TPEKOB B coObITUsAX. JlaHHbIi c1IOCOD MO3BOJISIET OBICTPO ONPEAETUTH KMEHHO U3MEHEHU ST
apdekTBHOCTE KamMep BO BpeMeHU. Pe3yIbraT 11 ABYX pa3IudHbIX TPOMOPIHOHA -
HBIX KaMep TpeJcTaBied Ha puc.8 a) u b). BugHo, 9T0 UMEIOTCS KaK JOCTATOYHO CTa-
OmIbHBIE (2) KAMephl, TaK M MOJBEPKEHHbIE HEOOIBIINM U3MeHeHUAM 3(hHEK THBHOCTH
B Tedennu ceanca (b).

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

Eff, z
g

A R L L R LR AR A
O
~—

itape

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

Eff, z

i

itape

Puc. 8: a) — usmenenne sapdexruBnocrn padborsl kamepbl PC 12 B Teuennn ceanca b)
— u3menenne pdexkTuBHocTn paboTsl Kamepbl DRF 6 B Teuenun ceanca
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Pacnpenenennsa acppekTuBHOCTH padbOTHI KamMep Mo KoopamHaTte Takyke ObLIn
MOCTPOEHBI pacipejiesienns 3POeKTUBHOCTH PAOOTHI TPOTOPIMOHAIBHBIX U JIPei(POBBIX
KaMep Mo TonepedHoii Koopaunare. /[jist 3TOro HavYaJbHBIE MapaMeTpbl TPEKOB (B mep-
BHYHOII BepIIuHe) U3 OTOOPAHHBIX COOBITHII MOJABAIHUCH IPOrPAMMe, KOTOpPasl BBIIOJI-
HeJTa TPOTSIKKY TPEKOB 4depe3 ycTaHoBKY. I[Ipm mpotszkke dbukcupoBasoch nmomaganue
TpeKa B JJAHHYIO Kamepy.

Hastee, Jiist KazKJI0i KaMepbl CTPOUJINCH 2 TTPOMUIIsi TPEKOB:

1. xoopamHATA TpeKa MpHU YCIOBUU, UTO OH MOMAJ B JAaHHYIO KaMepy B XOJIe BBITOJ-
HEHHOI TTPOTAKKHI

2. KOOp/HATA TPeKa IO pe3yabTaTaM KCTPOMO/IAINN 1, KpOMe TOTO, JaHHasd KaMepa
OBLTA UCTOTB30BAHA TIPU PEKOHCTPYKIIAU 3TOTO TPEKA.

BareM, jieleHHEeM pacipejeeHus 2 Ha pacipejesienne 1 ObLIO MOJYYEHO pacipejie-
nenne 3pdeKTHBHOCTH pabOThl KaMepbl 10 COOTBETCTBYIOINIEH KOOpIMHATE.

s npumepa, na puc. 9 npuejieHo pactpejiesienne 3pOeKTUBHOCTH PAbOThHI MPO-
MOPIMOHAIBHON Kamepbl HOMep 12 (a) u mpeiicdosoii kamepsr HOMep 6 (b) mo u3mepste-
MBIM UMH KOOpJAuHaTaM. DbHGeKTUBHOCTH pabOTABIINX KaMep OKAa3bIBAIOTCS Ha YPOBHE
or 60 10 90 %. Ha pucynke xopomo BUIHBI IPOBAILI B 3(O(MEKTUBHOCTH, COOTBETCTBY-
fole HepabOTABIIUM ITPOBOTOYKAM KaMep.

Kpowme Toro, 661710 TOCTpOEHO JABYyMepHOe paciipejieserne 3(hdOeKTUBHOCTH I “3a,1-
ueii” npeitcdosoii kamepst DRF 7 (cm. puc 10). Tlonepeunsrii BepTHKaJbHBI TPOBAT B
s dexTuBHOCTH, CBs3aH ¢ HepaboTaBIieil MPOBOJIOKOI JTaHHOW Kamepbl. 2 HaKJIOHHBIX
IpoBaJja B cepejHe KaMephbl CBA3aHbI, IO BCeil BUIAMMOCTH, ¢ 2 HEepaDOTABIIUMU IIPO-
BOJIOKAMH MOBEPHYTHIX Ha 37° ma0cKocTeil npeithoBbIX KaMep u ¢ HeI(DHEKTUBHOCTHIO
qactu apyroit apeiidosoit kamepsl (DRF 4), uto B cymme, npuBoauT K motepe peKoH-
CTPYKIIMHM TPEKOB, ITPOXOJAUBIINUX Yepe3 3TU 00/1aCTU KaMep.

Obmiee camkenne 3MEGEKTUBHOCTH 3TO KaMepbl B IEHTPE, XOPOIIO 3aMETHOE 0CO-
OEHHO HA paCHpejeeHun Jiis MeHTpaabHoii obmactu (0-10 ¢M 10 y), IpeIcTaBIeHHOM
Ha pucyHke 11, o0bgCHAETCS 3HAUUTETBHON 3arpy3Koil 3T0i 0071aCTH KaMephbl U3-3a BbI-
COKO#l MHTEHCUBHOCTBIO MPOJIETAIONINX Yepe3 Hee YaCTHII.
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Puc. 9: a) — pacnpegenenne sadbdexrusroctn pabors kamepsl PC 12 110 koopaunare Y
b) — pacupenenenne spdexkruBaocTu padbors kKamepsl DRF 6 mo koopaumarte X
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X vs Y in DRF7 real

Puc. 10: /IBymepnoe pacupeaenenune 3ddeKTuBHOCTH 1 ApeiidoBoit kKamepbsl DRE 7
no xkooxapuHataM X n Y ¢ obopesanuneMm 1o 3ddexkrupaoctu Eff > 0.7
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Eff
\

Slice of eff (0 10)

Puc. 11: 3aBucumoctb 3 dektuBrocTr padorhl Kamepsl DRE 7 or X m1a obinactu mo
koopaurare Y ot 0 g0 10 cm
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4 OcobeHHOCTU Pa3JMYHBIX peakInii Ha dapax
boin npoBenen anam3 t-pacupeaenenuil I CIeIyIONNX PeaKIii:

l. m N = ntn 7°N (c nepesapsiikoii, G-1€THOCTH KOHEYHOTO COCTOSIHHS OTPUIA-
TeJIbHAs ),

2. TN = nrr m N (6e3 nepesapsiiku, G),

3. N — nrn~ 7~ 7°N (6e3 nepesapsiaxu, GT),

4. 7N = rtr~ 77~ N (¢ nepesapsakoii, GT)
Ha pasananbix siapax (Be, C, Al; Cu). Pacnpegenenust 10 t = |t — t,,3,| 1pu ycsroBum
1 FSB/02 < My < 1.4 FSB/02 JIIS 9TUX peakIuili MpuBedeHbl Ha pucyHkax 12, 13, 14
u 15 coorBercTBenno. Pacnopenenenna 11 IepBoil 1 9eTBepTOil peaknuun — OT(UTHPO-

BAHBI CYMMO# IBYX 5KcrnoHeHT (kpoMe Cu Jjist mepBoil peakiium, Tjie UCIOIb30BaIach 1
9KCIIOHEHTA), JJisl BTOPOil  TPEeThell — CYyMMON TPeX KCIOHEHT:

F174(t) = N(alblefblt + (1 - al)bgefbﬁ)

Fz,g(t) = N(alble_blt + a2b2€_b2t + (]. — ay — az)bge_b3t)

COOTBETCTBEHHO.

QyHKIUT 3aMUCaHbl TAKUM 00pa30M, 9TO apaMeTphl a; XapaKTepu3yrT co0oil 1010
COOBITHII 11O/ COOTBETCTBYIOIIEH IKCIOHEHTHOTI.

B creayronmux Tabaunax 3amucaHbl pe3yJibTaThl (buTa JIsS MapamMeTpoB SKCIOHEHT
by — b3, a1, as u 1 — a; — as, A BCeX UeThIPEX peaKIIuii:
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Peaxmus 1

SIPO/ TUCIIO Be C Al Cu
Thic. coberrnit N/0.01(T'sB/c)? | 14.6 62 2.9 4.8
by 6.97+0.7 |576+0.06 | 6.20£0.7 | 6.12+£0.1
ay 0.63+0.14 | 0.78 £0.01 | 0.81£0.1 | 1.0
by 31706 | 1.78+0.13 |1.6+1.3 |0
1—a 0.37£0.14 | 0.22£0.01 | 0.19£0.1 | 0.0
Peakmnusa 2
SJIPO / AUCTIO THIC. Be C Al Cu
coberruit N/0.001(T'sB/c)? | 580 11500 270 140
by 67.68 £ 0.56 | 67.97 £0.68 | 105 £ 0.5 170 £ 1.2
ay 0.45£0.004 | 0.57 £ 0.07 | 0.64 £0.002 | 0.62 £ 0.003
by 15.83£0.44 | 11.52+0.08 | 14.43£0.5 | 28.14+0.9
s 0.3+0.004 | 0.24+0.002 | 0.18 £0.006 | 0.18 £ 0.003
bs 4.4+ 0.08 3.5£0.03 4.3+0.13 5.2£0.09
1—a—ay 0.25+£0.004 | 0.19 £0.07 | 0.18 £ 0.006 | 0.20 £ 0.003
Peakma 3
SIPO / TUCITO Be C Al Cu
Thic. cobbrruit N/0.01(T3B/c)? | 11 580 5.4 5.7
by 81.53 £21.59 | 66.36 £0.56 | 99.6 £6.1 | 147.6 £ 8.5
ay 0.17 £ 0.07 0.36 £ 0.003 | 0.47 £0.03 | 0.47 £ 0.02
by 217£5.4 12.65+ 0.8 | 20.71£5.5 | 25.37 £ 3.2
s 0.33 £ 0.06 0.16 =£0.009 | 0.15 £0.03 | 0.23 £ 0.02
bs 4.4+0.2 3.8 £0.07 4.5£0.3 4.5£0.3
1—a —a 0.5+ 0.07 0.48£0.01 | 0.38+0.03 | 0.3£0.02
Peaknuga 4
SJIPO /AUCTIO Be C Al Cu
Toic. cobbrruit N/0.01(I'sB/c)? | 6.9 450 1.6 6.4
by 2154+1.29 1 23.32£0.19 | 30.3£3.1 |243£1.7
ap 0.45£0.02 | 04£0.003 |0.48+£0.04 | 0.58+0.03
by 3.8£0.2 3.7+0.02 4.6 +0.5 4.0+ 0.41
1—a; 0.55£0.02 | 0.6£0.003 |0.52£0.04 | 0.42+0.03

Jng peaknuii 2 u 3 XOpOIIO 3aMeTHO CHJIbHOE OTJINYHe B HAKJIOHE paclpe/e/TeHuit
NMPU MaJIbIX 3HAYEHUX { JIJId Pa3JUIHbIX d7ep MUIIEHU, YTO TOBOPUT O HAJUYUH KOTe-
PEHTHOT'O paccesiHusl Ha HYKJIOHAX si/ipa JIJIsS 9TUX peakiuii B JaHHON obJyacTu 1o t.

O/1HO W3 Kav4eCTBEHHBIX O0bSICHEHUI TAKOTO MOBEIEHUsI COCTOUT B TOM, YTO JIJIsS Pe-
aKIuu 1 BO3MOXKHBIE MPOIECCHl B3AMMOIECUCTBUA ¢ HYJOHAMH sIpa 3aKII0YA0TCI B 00-
MeHe YaCTUIAMU THUIA 3apsSKeHHBIX pP-Me30HOB, TO €CTh K HEKOTE€PEHTHOMY PaCCesHUIO

Ha HykjgoHax. C JIpyroit CTOPOHBI, JI PEAKIWH 2 MPU MaJbIX { BO3MOXKHBI OOMEHBI
YACTUIAMU C KBAHTOBBIMH YHC/JIaMU BaKyyMa, 9TO IMPUBOJUT B Pe3yJibTaTe K KOT€PEeHT-
HOMY PACCesiHUIO Ha HYKJIOHAX s/Ipa, TO €CTh K PACCesHUIO “Ha sjipe B IeJ0M’, BBUILY
Yero W BO3HUKAET 3aBUCHMOCTH JTAHHOI PEAKINU OT pa3IuvHbIX djaep. na peaknun 3
KOTePEeHTHBIH MPOIecC MPOUCXOIUT 3a CUeT OOMeHA, HAIIPUMED, W-Me30HOM. 3aMeTHM,
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9TO COIJIACHO BTOPO# TAOJIUIE MapaMeTpOB, J0JI MEePBOH IKCIOHEHTHI PACTET ¢ HOMeE-
pPOM sijipa, TO eCTh KOTePeHTHBIN Ipolecc nposiBiisieTcst cuiibHaed. [Ipn srom ykazannast
JIONSE CUCTeMAaTHYIeCKH OOJbIne s coObITHil peaknuu 2. JlanHoe oOCTOSTEILCTBO OT-
BeYaeT TOMY, 9TO OOMEH w -MEe30HOM HECKOJIbKO MOJAaB/IEeH 10 CPABHEHUIO C JIPYTUMHI
BO3MOKHBIMEI OOMEHAaMH.

Jliis peakimun 4 B3aMMOJIEHCTBUsI ¢ HYJIOHAMHU $/Ipa COCTOSIT B OOMEHE YaCTUIAMU
THIIA 3aPSKEHHBIX T-ME30HOB, W3-3a 9ero MOsB/IsAeTCs HeDOJIbIIOe W3MeHeHHe HAaKJI0HA,
IIpU MAaJbIX .
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5 BoiBoabI

B X071 BBIOTHEHHOIT paGOThI GBI TIPOBEJIEH KOMILIEKCHBI aHa 3 GhyHKINOHIPOBAHHSI
OCHOBHBIX J1eTeKTopoB ycranoBku BEC B Tedennu 21-ro ceanca, 0QHOI U3 OCHOBHBIX
33149 KOTOPOTO ObIT HAGOD JAHHBIX JJIs U3y IeHUs CenudUK 00pa30BAHNsA ME30HHBIX
PE30HAHCOB HA PA3JIMYHBIX /Pax.

[TpoBeIeH MOHUTOPUHT Y-KBAHTOB. 3HAYEHUS MACCHI T- ME30HA JOBOJBHO CTAOUIb-
HBI, OTKJIOHEHUS 0 MACChl OT CPEJIHEro 3HAUEHUsl He MPEBBIMAT 7% Be3/e, 38 UCKIIIO-
YeHHeM JIBYX MePUOJIOB, KOTJa OTKJIOHEeHHs 10X0aaT 10 20%.

[To/tyuenpl OCHOBHBIE XapAKTEPUCTHKH TPEKOBOil cucrembl. PUTHpOBAHUE CHTHANA
or pacnaga f1(1285) — 7trtn 7w~ B 4-X - YACTUYHOM CHEKTPE MACC H-H-TPEKOBBIX
cobbitnii (3 7~ 2 ) maso 3Havenne sddekTUBHON MACChHI

M(f,) = 1283 + 0.6 MsB/c’(crar.) & 2. MsB/c*(cucr.),

1 IMUPUHDbI

T(f1) = 34.6 £ 2. MaB/c’(crar.) & 2. MsB/c*(cucr.),

(cp. ¢ Tabrmansivu 3gadermsvi M (fi) = 1282.240.7MaB/c*; T'(f1) = 24.0+1.2MsB/c*.)
Hna cobwiruit pacnaga K~ — 777 7 ¢durupoBanue chnekTpa TrayccoBoil (yHKIH-
eif mano smadenue shdexruproii Maccri M(K) = 500.9 + 0.52 MsB/c®, u mmpuubi
o(K) = 8.6+ 0.4 MsB/c”.

Pazperrenne ycTaHOBKH 110 IIOIEPETHOMY HUMILYIbCY IPH HAOTIOAeHAN pacnaga K~ —
7t m cocraBager okono 20 MaB.

AddekTuBHOCTL paboTHI KaMep TPEKOBOIl CHCTeMBbl HAXOauTcd Ha yposHe oT 60% 10
90% (a1s1 pas3audHBIX Kamep), nmpudeM, GOJIBIIMHCTBO Kamep paboTasin JOBOJBHO CTa-
ouwibno. Habuomaercss 3nauntesibuoe cHuzkenue pdekTuBnocTn s “3agauux’ Japeii-
¢oBBIX KaMep BOJHM3H OCH IydKa, CBSI3aHHOE ¢ DOJIBIION 3arpy3Koil 3Toit 00/1acTH Kamep
13-32 BBICOKOII MHTEHCUBHOCTBIO MPOJIETAIONINX Yepe3 Hee JacTHUIl. DTOT (pakT Tpedyer-
cs YIUTBHIBATDL B JajbHeiineM npu onucanun ycranoBku BEC B momenn aist mporpamm
Momnre-Kapiio.

Kpowme 3T0r0, mpoana n3npoBaHsl t-pacnpeesnenns s peakunit 7~ N — 777~ 70N,
7N —=7atnr 7N, 7N = rtrn 7 7N, 7= N — 7rn -7 7~ N Ha pasauuHbIx sapax.
B aByx n3 HEX HAOIIOMAETCSA CYIIECTBEHHAS 3aBUCUMOCTD {-pACIIPEIeTeHIs IPA MAJIBIX
t o HOMepa sapa. [loaydeHnnble t-pacupeaeeHns B MeJI0M COOTBETCTBYIOT T€OPeTHUe-
CKUM OXKUJIAHUSIM U TPeOYIOT JAIbHEHIIero JeTaJbHOr0 UCC/IeOBAHMUS.

4 rmyboko mpusHaTesen moemy HaydHomy pykoogauTento A.M. 3aiieny 3a mocra-
HOBKY 33J[a4i M Hay4dHOEe PYKOBOJCTBO. Takyke xodercs nobsarojgaputh B.M. Hukona-
eHKO 3a OKa3aHHYyIO moMoInb B pabore, B.A./lopodeeBa 3a mpeaioxKeHHBI aJIrOpUTM
Haxoxkaeansa dpdexruaocreii kamep, FO.A. XoxmoBa 1 M.H. YxaHoBa 3a MHOTrOYHC-
JIEHHBIE MPEeJJIOYKEHNS 110 UCIPABACHUIO U YJIYUIIeHUIO JaHHOI pabOTHh.
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