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1 Bseneume

Vsyuenue mponeccoB B3aMMOJeHCTBHA aIpOHOB, BKIOUYAIOIMUX CTPAaBHHE Ya-
CTUUH, ABMAETCA BAKHON IpobieMoil, pellleHye KOTOPOil TOMOKeT OTBeTHTh Ha
(pyHIAMEHTAIBHEE BOIPOCH O MPHPOJe CTPAHHOCTH, POIMM CTPAHHKEX KBAPKOB
B IMHAMMKEe CUIBHEX B3aHMOJEUCTBMI U B CTPYKTYpe aIpPOHOB.

B sacrosmiee BpeMs 3a7auy, B KOTOPHX IPOABJIAKOTCA IPAMO MM KOCBEH-
HO aHOMAaJMbHHe 3G GEKTH ¢ yYacTHeM CTPaHHHX KBAPKOB, OXBATHBIOT obmacTu
HH3KUX U BHICOKMX SHEPTH, MajiHe NepeJaHHNe MMILYIsCH ¥ IiTyGoKoHeyIpyroe
paccesnue. HasoseM HCKOTOpDHe M3 HEX.

e Usmepenve mN ¢ -uneHa B NMOH-HYKIOHHOM DAaCCeAHUM TPH HUZKHX
IHepruAX. AHAIM3 0 -YJIeHa yKa3hBBaeT Ha 3aMeTHOC YHUCHO §§ - ap cpe-
I BUPTYaJbHEX KBAPK-aHTUKBAPKOBHX Iap B HykaoHe, CKpHTaA CTpaH-
HOCTb POTOHA oUeHMBaerca B mpenenax 10 % [1,2].

e V3sMeperne CIIMHO3ABACAINAX CTPYKTYPHHX (DYHKIHE B IKCTIEPEMEHTAX TI0
Ty 6 OKOHEYTIIPYTOMY PACCeAHMIO MONAPM30BAHHKEX 3TEKTPOHOD M MIOOHOB
Ha IOJAPU3OBAHHBIX [POTOHAX X TEOPETUUECKUN AHAIM3 IKCIIEPAMEHTA b~
HEIX De3yiIbTaToB IPUBOJAT K 3aKJIOUEHWIO O BKAAJe B CIMH IIPOTOHA Iap
CTPaHHEX MOPCKAX KBAPKOB, NOMIPU3AIAA KOTODKX OTPULATE/BHA - PO-
THBONONOKHA CIIMHY IpoToHa, As = —0,11 £ 0,03 [3,4].

'HBIX W TPOTOH-AZLePHEX CTOTKHOBEHMAX IPH BEICOKMX YHeprmax. Iloma-
pH3aIyA, HallpUMep, MHKFO3UBHEX A ([OMIpH30BAaHHHE A - TMOEPOHH -

/ NOJIPU30BaHHKE S-KBapKH ) gocTuraer 25 %. ObpacHeHNe BEXOIUT JaTeKo
33 PAMKY CTATUCTHYIECKOH KBaDKOBOM Momem agpoHoB [5,6].

’ o BosHurHOBeHWe WHKIDOSUBHON NOMAPN3aUNY TUTMIEPOHOB B IPDOTOH-IPOTOH-

o Usyucnue anuuryamay pp B AA B ofiacTi YHePruM HeJaleKo OT IOPOTa.
KoppesAlMoRHEbi# IKCTOPHMEHT HaeT Pe3VALIAT - Hapa A\ poxmaeTca B
YMCTO TPUIJIETHOM COCTOAHME [7). "DTo 03HAYaer, YTo s§-Tapa Takke po-
KOAETCA B TPUILJIETHOM COCTOAHHMM, T.e. IPOUCCC UT — §§ He UACT uepes
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3 Pj-cocroanye, Kak JIOTHYHO GO OH AyMaTh Ha ocHose S Py-Moneneii, a
BO3MOXKHO ¥epe3 °Sj-cocronme.

o Usyuerue napymernuit npasuia Oxy6o-llseitra-Usyxu, xotopoe ompene-
JieT CHIBHOe TOJABJIeHMe BKIALA KBAPKOBRX AMALPAMM C H30JMPOBAH-
HEMH TeTiaMy. CymecTBOBBaHEE 3aMeTHOTO CTPAHHOIO MODA B HYKJIOHE
MMCET BXKHHE IOCHENCTBUA ANA 3TOTO MpaBUia. AHOMANBHEDL BEHXOL (-
Me30HOB (53) U3MEpEH B PEaKIMAX pp — @7’ u pp — ¢y ¥ cBA3aH ¢ S-
BOJIHOU BO BXOJHOM KaHale, TOLIA Kak B P-BoiHe He HabiDoJaeTca 3aMeTHHX
OTKIOHeHMI oT mpeackasanuit npasuta OLIM. B pp — ¢n° saxon coxpa-
HEHUA Pa3pellaoT ToAbKO TPUIIETHOE HaualbHoe pf cocToAnme. 3Hak Ag
s6mau mopora (Q? = 0,35 (I'sB/c)? - menepryp6atusnas o61acTs) MoxeT
GHTH IONOXMTENEH B OTIMYMU OT TIy6OKOHEYNPYToTo pacceaund (8.

o Haromen, 6MHapHEe peaknuy, IpeAMeT HACTOAILETO PACCMOTPEHHUA TP —
KA A(Y), KoHeyHne COCTOAHMA KOTOPHX ONPENeNATCA POXICHUEM HapH
CTDAHHBEIX $5-KBADKOB B NIHOH-HYKJIOHHHX B3aMMONERCTBILAX.

[lepsorauaisHO HEOGXOAUMOCTE CHCTEMATHYECKOTO U3YUCHHA OMHADHEX pe-
axmuit 65Ia 060cHOBaHA, HCXOIA U3 MAEOJOTHM TEOPUY KOMIITIEKCHHX MOMEHTOB
u SU(3)-cummerpuz. AKTya bHOCTS IPOGIEME HEOFHOKPATHO MOAYEPKABATIACH
B paboTax, MOCBAMEHHKX aHAMN3Y HOSBIAIOMMXCA SKCIEPIMEHTAMBHHX ddH-
mhx [9-15]. DTm peakumu ORI NPUBJEKATENBHB C TOW TOUKM 3DEHMA, UTO
CTPYKTYpa MX aMILTHTYJ ABJIAETCA CPABHETENLEO IPOCTO IPU MCIIONML30BAHMK
Moznems Pe/ike, TOCKOMBKY paspenleHa TONBKO napa Pemxe-00MeHOB ¢ IPOTHBO-
TIONIOMKHOM CHTHATypo#. B obuieM BuiC BOIPOC CTAaBUTCA TAKUM 0GPa30M: KaKOB
BKJAax BekropHoro K-  TemsopHoro K7-obmeHoB, abcopOTHBHEX 3dderToB
7 HacKkoibKo cripaBe sl SU(3)-CooTHOMEHWSA MEX Ty aMILTUTYIaMHA P eaKUuii.
OTser TpebOBaI NPOBEACHAA MOIHOTO OIHTA 1A e3MomeTPHOTO BOCCTAHOBIe-
HUA aMIUMTYA peakuuii. TaxuX AaHHEX 0 CUX IOp HeT. HO HHTepec K mpobime-
Me reHepUpOBaJ HOIBNIOE YHUCIO TEOPETHYECKUX MOZeNel, KOTOPHE BO3HMKAIN
TaKKe ¥ 61aroJapA TOMY, UTO UMeeTcA MHOTO CBOGO/IE B IapaMeTPU3AIMH BHYe-
TOB B NMIOCKOCTH KOMIIIEKCHOTO MoMeHTa, OTHaTh IpeouTeHue TOM Wi MHOM
Momemw GEIO TPYOHO ¥3-33 HEJOCTATKA IKCIEDMMEHTANbHNX JAHHEX. AHano-
THYHEE BOIPOCH 01 ¢cHOPMYIMPOBAHHE 1 B 061aCTH pacceAHnd Hasal, B o6ia-
ctu GapuorHoro obmena. JlampHeliee cucTeMaTHYeckoe H3YYeHNE BKIALL Pa3-
SOTYHEX 0GMEHOB M UX NOBeNeHUa (S- M t-3aBUCHMOCTH ) NOIPEKHEMY 0CTAeTCA
HeobXoquMOM CTYNEHBIO B U3Y4YeHUM OMHADHHY Deakuul.

B macroamee BpeMmsa uMeeTcA 0cOOBEL UHTepeC K GUHAPHEIM PeakmuiAM 7P —
KA(Y) B cBA3SM ¢ moABIeHMEM IIpeACKasaHWil Mouc/cit B HemepTypbaTusHoM
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obmacte KX/, C ncmom3sosannen monencit Hamby n Wona-Jlacummo Brun-
CNeH BKJal CIMH-OPORTANBHOTO B3aMMOZEMCTBMA B IPpOIeCcax NepesapAIKu
ap — w(n)n, obycnosnennEx mepexomom ull — dd [16]. ITlokasamo. uro au-
IUMTYIA CIOKH - OpGUTANLHOrO B3AMMOZEHCTBUA ONpedesiAeTCA AHHUIHIALUEH
¥ POXIEHHEM Map KBapkos B ° Pp-coctofinuu. OTHOCHTeNbHOE YCHICHHE CIMH-
OpOHTABHO AMILTUTYAHN TPOMCXOMNT 38 CIeT AeCTPYKIUBHON WHTep depeHnIuy
coctoanuit 3Py 1 1Sy . ROTOpHe NAloT BEJIAI B AMIUIMTYZY 03 HepeBopoTa CIH-
Ha. TagkuMm oOpasoM, ymaeTcda omMcarh [un B ¢ GepeHUMATbHEX CEUCHUAX B
peaxumAx nepesapAmkd. Pacmupennc monemt Ha peakuuu mp — KA(X), oby-
CTOBJIEHHHE TEPEXONoM ull — S§§, IO3BOJMT MOBMAMMOMY KOMMYeCTBEHHO 005-
ACHUTH OTHOCHTENBHYI0 MAJOCTh CUUH-OPOHTATBHOTO B3aMMONENCTBHA B ITUX
npoleccax IPH MaJbX OepeJaHHHX MMIYIBCaX.

CpaBHUTeNEHO HCABHO SKCIEPUMEHTATBHEE JaHHHC T0 OMHAPHEM Deaxuy-
AM GHUM BOCTPeGOBAHH B CIIMHOBOM (hM3UKe BRICOKUX dHepruii [17]. Ucnomsys
[IPOCTYIO MOAEb PEMKE30BAHHOTO OMHOMIUOHOT0 06MCHA, aBTODAM YIANOCH CBA-
3aTh BeJMUMHY MHK/HO3NBHOM MOMAPH3ANMY A B IPOTOH-TPOTOHHERX CTOJKHOBE-
HUAX C HonApu3auneil A B GHHAPHEIX PEAKUMAX IIPU HASKAX ¥ IPOMEKYTOTHEIX
IHEPFAAX, He OOBACHAX CODCTBEHHO MEXAHU3M DOKACHWA TWNCPOHOB. DBoiee
ITOAPOOHEE NOIAPU3ANUONHNE TaHHEE TO3BOMUAMK OH O0Jee TOYHO MCCIeoBaTh
3TOT METON U YIIyYIIM/ OBl IOHUMAHNC MMEONIMXCA OOHIMPHEX, B YacTO 3ara-
JNOYHEX, SKCHePUMCHTANBHRX Pe3YIsTAaTOB 10 WHKMOSUBHON NONAPUIAIAU TH-
LIEPOHOB, KOTOPAA NMPeACTaBAIeTCA HCKOTOPEM aBTOPAM Hamboslee MHTEpeCHOH
npo0reMoii B CIMHOBOM QM3MKe BHICOKUX 9HepTHif. DT0 noaTBepKaaeTca o6um-
eM Mozientet. B omeo# w3 mocnemuux [18] ocHOBHYIO posb B MeXaHU3Me BOSHUK-
HOBEeHMA MOJLAPUIAIME MIpaeT OpOMTANBHEN MOMEHT Iap CTPAHHHX KBAapKOB,
OPHUCYTCTBYIOLMX BHYTPY KOHCTUTYSHTHHIX XKBapkoB. CTPykTypa HYKIOHA OpH
3TOM OCHOBAHA Ha BHIBOJAX MOMENM KADATbHHEX KBAPKOB, YUUTHBAIOMMX HEIIED-
TypOartusHne 3 eKTH.

2 OKcnepUMeHTANIbHAA CUTyaUUA

Obnacts suepruit no 10 I'sB, mranason ycxopurens AT, nopxoant Hanmyy-
uuM 06pa3oM A OCYyIeCTBNeHNA SKCIEePUMEHTALHON NPOTrpaMMHE [0 A3yye-
o mp — KA(Y). Vimeromuecs nwoHHke Tyyku ¢ mmmyiscamu 1o 3 'sB/¢ mo-
r¥T OKTH MCIIOIE30BAHEL B PE30HAHCHOM 006MaCTV YHepTUH, I11 GapUOHHOH cTlek-
Tpockopuy, a npu p > 3 I'sB/c - mia mavuenns MexaHu3MOB B3auMOLCHCTBYA.
[uanason 3 - 6 ['sB/c ABngeTcA yHUKAIBHBM, TOCKOIBKY MOSBOJAET € YUETOM
OOCTUTaeMOT0 UMILYIILCHOTO paspelleRua pasgemuTs mpomecch 7 p — KUA u
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77 p — K'T° mo memocraromeit Macce M 0CymECTBETE KX OTHOBDEMEHHOE HC-
Clle IOBAHHKE.

Bunapssie peaxunu 7p — KA(X) orocares x amy 0+ 3 — 0+ 5 (01 1/2
- cowHH vactnu). Kpome midpdepenunamuoro cevenna do/dt nosmmit gabop
HabmofaeMHX BeJIMYMH BKIOYaeT B ceba HopMamsHylo momapusaumio I’ (mma
JIeBO-TIPABYI0 acuMMeTpuio Arg) ¥ DapaMeTps mosopora cnuHa A u R. Tlpu
UMelomuXCA NaHHHX 1o do/dt u P snamue A, R npusnunuamsto Heobxommo
JUIA OfHO3HAYHOrO BOCCTAHOBICHMA aMIimTyd. MaMepewue A m R MoxeT OHTD
OCYIMECTBICHO TOMBKO Ha NMONAPH30BaHHOM Mumenn. [loMpusaumosyue cocro-
AHWA TUOEPOHOB (32 MCKMouCcHUCM Y.0) MOTHOCTHIO OMPeeAITCA IO ACKMMe-
TpUH UX CcHAOHX pacmamoB. OmHako HECMOTPA Ha MHOTONETHION aKTYaIEHOCH
mpobeMH M Ha 3aMedaTeNbHKE CBOWCTBA ITUX PeaKIHi (Majoe Ynco CIUHO-
BHX IepeMeHHRX ¥ CaMOaHaJM3UPYIONYI0 CIIOCOOHOCTE), IKCIEPUMEHTaIBHEE
JlaHHble B DOJFIINHCTBe CIy4aeB HeZOCTATOUHE JNIA IPAMOIO BOCCTAHOBICHUA
amzmTyn. CTporo roBops, cUcTeMaTWdecKHe M3MEPEHUA, BKIIOYad IOBOPOT
CIIMHA, GHM BHIIOMHEHH Tombko B 7~ p — KA B pesonancTHON obnacTy sHep-
ru#t upu p < 3 I'sB/c {19]. IIpubimkeHHas SKCIePUMEHTANbEAA CHTYANMA 1O
OMHAPHEM PeaKnuAM NIpelCTaBleHa B Tabmame 1, B KOTOpO! HaHH cBeXeRus
o Bcex peaknmax (3Hak ”’?” o6GosHauaer Gombume oWUOKM ¥ HPArMeHTapPHOCTS
U3MEpeHHA, 5 - YTOJI I0BOPOTa CIMHA).

Tabmua 1
p <3I%B/c |{p>3IsB/c p > 3IsB/c
| peaxmA De3OHAHCHAA | paccesHue paccesHme

obmacts BIEpesn Hasaz
7 p — KA do/dt,P,3 | do/dt,P-? |do/dt,P,Au R—7
7" p — KOLO do/dt
wp— KtS= | dojdt—1 | do/di-? do/dt
xtp — K*+S* | do/dt, P,3—7 | dojdt,P—?

B 7*p — K+T*, 3 pesonancuoit ob61acTu, caCTeMaTWdecKde U3MEPEeHUA
do/dt u P He 68/m monomieHs HeobxommMol WHQoOPMALMeR 0 OBOPOTE CIMHA
[20,21]. B obnacru pacceanua suepezx, upu p > 3 I'sB/c. namepenns nosopara
CIMHA OTCYTCTBYIOT MOMHOCTEI0. TakuM 06pa3oM, KAk 3T0 BUIHO U3 TabIAUE, 10
CHX TIOp MMeeTca JOCTAaTOYHO OOIIApHOe IoNe UL IONAPM3AUHOHHON AeATelh-
HocTH (TOYHee, He TOJBK( NONAPU3ANNOKHOM), KOTOPOe MoXKeT OHTE 0CBOEHO Ha
ycxoputene UT3®P, BosMoxHO 32 MCKMOUYeHNeM Deakuuit ¢ 0OMeHOM TBOMHEM
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3APANOM - PeaKIWil, HAYIMX ¢ OYeHb MajEM cedeHueM. [lonpobHant mepedens
SKCTEePUMEHTAIBHEY PaboT B 00JACTH PacCeAHHA BICPCH MOKHO HANTH B [9-15).
Usmeperzo P, Au R 3 7~ p — KOA npn paccessu Hasaz nocsameHa paboTa
[22]. TIonmTKY M3MepeHWA HOPMANbEOR NONAPU3ALNE B T p — KA ommcanu
B [23,24].

3 OxuaaeMad HOBM3HA 3KCNepUMEHTAIbBHHBX
JAAHHBIX

HoBusHa 3KCIIepUMEHTAIBHNX JAHHEX GyqeT 3aBUCeTh KOHEUHO OT CTeNeHN YHU-
BEPCAJBHOCTA CO31aBaeMoit ycraHoBKl. OrpaHuYeHms, KOTOPHE BHOCAT Te MK
OpyTHe IpUbOPE UM METONUYECKKe Delerus, OyAyT PACCMOTPeHH B JaJbHel-
meM. B xagecTBe mepBoouepeHOIM 3aNaUn ME PAcCMaTpMBaeM MaMepeHHe ITO-
JUIPM3AIMOHHEIX TapaMeTpoB B peakuax 7 p — KA u m7p — K%0 B ommom
SKCIIePHMEHTE IO AHAJOTUM ¢ U3MepeHEAMH Mud depeHnualbHEX ceueHuH, BH-
nomuseMirx 3 ANL Ha cnexrpomerpe HemocTaromux Mace [25]. Mmmymscrsii
IMana3oH HaJeTAIONIMX NUOHOB - oT 3 g0 6 I'sB/c, xBampar mepesannoro ye-
THpex umnymbea —t - 1o 1 (DsB/c)?. Buepsue 8 7"p — KCA 6ynyt usmepenn
BCe MO/APM3ANMOHHEE IapaMeTpH, a B peakman 7~ p — K0 - nepo - mpasas
acuMMeTpHA (HODMaJbHaA TONAPHM3AIMA) ¥ BO3MOXKHO GYAYT M3MepeHW napa-
MeTpH MoBOPOTa cnmia. B peaxumu 7tp — K+YYL* tammke Bmepse, 6yzer
IOy IeH TOMHbE Ha6op HAGMOZAEeMAIX MONIPU3alMOHHEX napaMerpos. Jlan-
Hile IO TOBOPOTY CIIMHA MOTYT OHTb COMOCTaBIEHH ¢ IPeACKasaHUAMY Pa3uy-
HEIX MOZeJbHO-3aBUCUMBIX aMIMTYJHHX aHAJM30B, KOTOPHE NPEACTABIEHN HA
Puc.l. CpasHeHMC JAHHEIX M0 HOPMaJbHOM MONAPM3AUMM IaeT BO3MOMKHOCTSH
IpOBEPUTH CIPaBENIABOCTS paBecTsa P(m p — A'L0) = P(rtp — K*E*),
VICTIONB3YeMOTO 4acTo B IPeAuoIoKeHHH uucToro (I = 7)-obMena wmi creme-
HE CpaBeJMBOCTHM 3Toro mpexuonoxeua. Cpaseenuwe P(rm p — KOA) u
P(r~p — K% maer mposepky sddexra sepkabHON CHAMMETPHI, BHTEKAI0-
me#t 13 SU(3)-cooTHomeRMt MOIKAY S-KAHANBHNME CHUPATHHHMHA aMILIATYIE-
MM, OCHOBAHHEX HA OKTeTHON O0OMEHHO# NOMHHAHTHOCTH. HakoHel, HaHHBIe
OVAYT UCTIONB30BAHEL JUIA IPAMOTO HASHAYEHMA - [UIA BOCCTHOBJICHUA AMIITMTYL.
31ech OTKPHBAIOTCA MIKPOKAE BO3MOKHOCTH MX IPHMEHCHIA JUIA IPOBEPKHA ¥ [0~
CTPOEHUA PA3IMYHEX TCOPETHYECKHX MofgeJiell, OCKOMBKY TOMBKO aMILTMTYIH
MOTYT [aTh HCUEPTHBAIOIIA OTBET 0 CIPABEUIMBOCTH TeX MM MHAIX TCODUH.
Pesonanchaa obnacts swepruii p < 3 [9B/c Tarme mnpexcrasisieT MHTepec.
MOCKOJBKY AL peakuuy 77 p — K TEY mymus Gonee moxpoCHe M3MepeHna
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Puc.la. TIpenckasanubie 3HaYeHUA IapaMeTpPOB MoropoTa cimia A ¥ I npu
5 I'sB/c. Cuaommas muana - H.Navelet et al.[11], mynxrupras masus -
V.Barger et al.[10].
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Puc.16. IlpeacxasanHbe 3HAYCHUA apaMeTpOB moBopora crmHa 1' u S npu
4 TsB/c. Cmomnan minua - H.Navelet et al |

11}, nymxTMpHAA rWHUA -
E.L.Berger and G.C.Fox[9].
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IIapaMeTPOB MIOBOPOTA CIMHA, UTO MOMKET MPHBECTH K HOBOMY Goilee mocTobep-
HOMY M ONHO3HAUHOMY ()a30BOMY aHAMM3Y, YTOOH YCTAHOBUTH CBA3H PE3OHAHCA
A*T ¢ xaganmom K+ Y+ . Cpask HeKOTODHX HYKJIOHREX DE30HAHCOB C KAHATIOM
KA 6rna ycraHOBNeHA B PesyiETATe CHCTEMATHYECKHX H3MEDeEHMUI, YIOMAHY-
THX BRIIE, U TpoBegenna ¢asosoro anamsa [19]. Her ceppesnsx cucreMarnye-
"CKHX ¥ METOAMYCCKUX OTrpaHEdeHm, yTobn ang ntp — K*+E* s1u mamepenun
BHIIONHAJICH TPUMEPHO HA TOH ke yCTAHOBKe.

MoxHo HaZeaTbCA TalKe HA NOJydeHWe MHPODMALDMY 10 GMHADHBM Peak-
uuAM B o0nacT¥ pacceAHMA Hasal wimm Hapmonnoro obmena. Kpoue Toro ume-
IOTCA KBA3MABYXUACTUYHEE PeaKIMy, PETUCTPANHA KOTOPHYX MOXeT BHTH 0Cy-
mecTBaeHa. K HEM oTHOCATCA 7°p — 7tr n, n7p — KTK ™ n, ntp — pA*++
¥ gpyrie. Peakuum ¢ pomJeHMEM AMITMOHOB IIPEACTABIAIOT 0CobBOi WHTEpeC
C TOYRM 3pEHUA UCCIeLOBAHMA NNOH-THOHHOIO B3AUMOLeRCTBHA B S-COCTOAHNAH.
VIx usyuenwe npu sEepruax 3 - 6 I'sB/c nossoimr pacmupurts noHuManue mpo-
6IeMH TaK HAa3HBAeMOTO CKaJADHOIO - M30CKALIPHOIO Me3oHa [26].

4 TlongpusanMoOHHHEE IIapaMeTpH

TlonspusanmorHoe cocrogume A, L MoxeT 6HTH OMpeeleH0 M0 acHMMETDHH
BEUIeTa MPOAYKTOB WX ¢NabOro pactmaja B cUCTeMe IOKOA TUIepoHoB. B 3Kcme-
PYMEHTe ¢ HeNOAAPU30BAHHOK MHMINEHbIO YIJIOBHE PACHpeNeTeHNA UMEIOT BUL

W(6) = %(1 + aPcosb), (1)

rae P - HOpMaimHAs MOJAPH3AIMMA, § - YLOX MEKIY HOPMAhi0 K HIOCKOCTH

. peariM¥ M MMIYIECOM HYKIOHA, & - acMMMeTpuA ciaboro pacmaza. B skc-
TepUMeHTe C IIONEPCYHO - MONAPU3OBANHON MUNICHBIO YIVIOBHE DACIDeAeNeHEs
OIPeJeNAIOTCA BRPAKeHUeM:

i 1 , _ ,
Wi(g,6,n) = -8-#‘2(1 + aPcoséd + PpPcos¢ + aPreospeosd +
+aPrsingsind(A,sinn + Rycosn)), (2)

rne A; n R, - napaMeTpH MOBOpPOTa CuUHa; P - MonApU3anma Mulmery; &, 7 -
YTOJIb BhUJIeTa HyKIOHOB B CUCTEME IOKOA THIEPOHOB; ¢ - YTOJI MCKIY BEKTODOM
MOJAPUSATEANA ¥ HOPMAIBIo K INIOCKOCTH peaknuu. OUpeneneHne apaMeTPos
P, Ay, Rs, Pr, oCymecTBIAIT METONOM MAKCHMATEHOTO [IPABAOTIONOOHA, HOATOH-
KO#f SKCTIePUMeHTaTBHEX YITOBHX paclpesienennii k Bpaxenwo (2). B ciyyae




| 9

&0 — A4, yepemHeHHAs IO YTIAM BREJIETA U CTIHHOBHM COCTOAHUAM ¢oToHA, NO-
) N 0
mapu3almA A [aeT OTHO3HAYHLUA OTBET O MOMAPM3AIMOHHOM COCTOAHNME ~.°,

(Pr) = —%1520- )

[Ipu paccesnuy TyuKa Ha HOMAPU3OBAHHON MUILEHR MOMKeT OHITH OmpejeleHa

JEBO-TIPABAA ACUMMETPUA:

Pr

rne Pr -3 deKTuBHAA TOIAPUIAMMA MAMIEHHE; V1 - HOPMUDPOBAHHKE TINA COOH-
THi TIPY Pa3HBX 3HAKAX TOJAPM3AIMU MULICHYM MM UHTEHCUBHOCTH NpH ¢ = 0
n¢=r. I np — NA(E) P npunumaior paBubM A.

Tapamerps P, A; u R CBA33aHH ¢ 5-KaHaJFHHEMH COMDATPHEIMY aMIHTYIa-
ML

Pdo/dt = 2Im(H] H* ),
Agdofdt = |Hi,|? - |H:_%

Rydo/dt = 2Re(H; H ),
dofdt = |Hy, [+ |H; [,
PP+ A2+ R? = 1,

tme Hi,,H]_ - cimpamsaue aMImTyns 6e3 U3MeHeHUA COMPAaNbHOCTY M, CO-
OTBeTCTBeHHO, ¢ M3MCHeHHeM cnupampHocTH. Horma samaercs Bompoc o ToM,
LHEHCTBUTENBHO M HYKHH VaMepeHUA A ¥ R 1A BOCCTAHOBIEHUA AMIUIUTYI.
Bupaxenus, npencrasieHHsle Brure, naT orBeT. [Ipescrasum Pdo/dt B Bu-
me 2|HS  ||Hj _|sing, toe ¢ - orHOCHTeNbHAA (pasa aMIUIATYH. CpaBHMBAA 3TO
BHPAKEHUE C CeYeHHeM BHIMM. UTO UHCHO IeDEMEHHHX GOMbUIC, YeM IHCIO
YPaBHeHUH. KOTOPHE K TOMY )Ke KBaJpaTHUHHe, T.e. HYKHE AOIOJHHTeTbHEHE
COOTHOUIeHU, KOTophe da0T A ¥ H,. Tpamunuonnie mapameTps Boibden-
wreitia A 1 R csasaun ¢ 4, u R, coorroweHnayu [9):

/ R = Rcosfy — A,sind,.
A = Rysinfs + Ascosb,,

/ roe 95 - S-KaHaJbHHNA YTOJI pacceAnna B CHCTeMe LIeHTpa Macc.
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5 OJKcnepuMeHTaJdbHHE TpeGoBaHMA U
ycaoBMA

5.1 Meron.

3aMOpOXKeHHaA IONAPH30BAHHAA IPOTOHHAA MUIIEHh IOMEMAeTCA BHYTDH
JHMNOISHOTO MarHWTA, KOTODHI BEIIONHACT [Be (DYHKIAM: ABJACTCA MOMAPU-
3YIOIMM C TOMONIBIO CIIENHANBHEX HAKOHEUHMKOB U ABIACTCA CIIEKTPOMETPHEYe-
cxmm. Taxoe pemreHue N03Bo/zeT MCHOML30BATH MAKCHMATbHEGL TeleCHNH YToi
IJIA PeTMCTPANMy YACTHI, BRJeTalomux u3 MuimmeHn. CoOTBETCTBEHHO HYKHE
WMPOKO3aXBAaTHHE KOOPIKHATHLE AETEKTODH, 06€CTIeYNBAIONIME TAKIKE BEICOKOE
IMIyIbcHoe paspemenye. [lomapusoparnas Mumens (pedpuwxeparop) cHabxe-
Ha yCTpPOHCTBOM IepeMelleHNA M3 IOIOCHHX HAKOHEYHMKOB B pabouee moo-
JKeHHe ¥ 0OPATHO METONOM, KOTODHIA IPUMEHAJICA B PAJE IKCIEPUMCHTOB. Pax
KCCTKHX IKCTIEPUMEHTANLHEX YCIOBUHE IPAXOMUTCH YUUTEHBATH, YTOGH HATEAT-
cA Ha HOTy4YeHHe JeiCTBUTEHHO HOBHX, CACTEMATHIECKUX U TOUHHX, 3KCIEDH-
MeBTaMBHEX JaHHuX. Cpemu 9TUX yCnosuii:

- creIMpUUecKad TEOMETPUA SKCIIEPUMEHTa [0 MOBOPOTY CIMHA,

- KMHEMATWYeCKHe OTDAHWYEHNA,

- pacmals KaoHOB ¥ TMIIEDOHOB B ofbeMe MHIUeHM,

- pasgenenue hOHOBHIX 10 OTHOIIEHMIO APYT K Apyry mpomueccos ¢ KOA u KO%0,
- yueT BKNaja COOHTHH Ha CBA3AHHHX ANCPHHX HYKIOHAX B BCUIECTBE TIOJDH-
30BaHHOY MWIUCHU M IP.

Bo3MOKHH CXEeMH SKCOEPUMEHTOB € MPONOJIBHO - IOJAPU30BAHHOR M IIOIe-
PEeYHO - WNOJAPM30BAHHOW MUIICHAMH. B IOCTeMCM CIyyae NIpeMMyLIECTBOM
ABJUTIOTCA: BO3MOJKHOCTH M3MEpEHUA JeBo-IpaBoii acHMMeTpHE U Gosee 3 dek-
THBHOE HCIO/B30BAHUC AHAJM3NPYIOUEr0 MATHUTHOLO II0JIA.

5.2 Creuuduka reoMeTpUY SKCIICPUMEHTA 110 MOBOPOTY CIIMHA.

Kax crezyeT u3 yrioBHX pacupezeneEwi BropuaHNX dactui (2), Hauboree
YYBCTBATeNbHOX K IOBOPOTY CITMHA IJIOCKOCTHIO PEAKUM ABIAETCA BEPTHKA b~
HaA IJTOCKOCTH, €CIIM HAYAABHEE ITPOTOHH ITIOJIAPU30BAHE ITOMEPEeK ITyYKa (,lI](I-
noybHNE MareuT). B MemmaHHO# miockocTw 3¢ (PeKT HOBOPOTA CIMHA 3aHYIA-
eTCA KaK COS¢, HO CTAHOBUTCA MAaKCHMANEHOM YYBCTBMTEIBHOCTEH K M3MeDeHMIO
Arp. BepTuxamumni pasmep 3asopa MATHETHOTO IIPOMEXYTKa ABJASTCA KPH-
THYEeCKUM IPU PeayM3aliyl CXEMH JKCIIePHMEHTA 110 II0BOPOTY ciuHa. 3azop
JOJDKCH OHTE TaKuUM, YTODH obecIeunTh pasMeueHue JeTeKTOPOB BOMIK Mumle-
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HE. YT06H YaCTHUIH He ORI TOTEPAHH B MOMOCAX MATHATA IO UX PETHCTPallu.
Wsmepenue HOpMabHOI MO/PU3alUy Iy 9Ka - HC 3ABUCHT , B IPUHIINIIC. OT OpH-
CHTALMY IIOCKOCTH Peakiluy.

5.3 KunemMaTuuecKue OTPAHUYCHUA.

O 10BefeHUY KHHEMATHUECKUX MapaMeTPoB MOKHO cyauTs no Puc.2, Ha xo-
TOPOM TIPCACTABICHE PE3YABTATH PACUETOB IPU UMITYThce HAJETAOMETO MHOHA
pr=4T3B/c g n™p — KA. C pocToM mepeIaHHOTO MMITYIbCa TabopaTop-
HHIf yT071 BETeTa UIePOHa OHCTPO BO3pacTaeT M0 HEKOTOPOTO MAKCHMAJbHOIO
sHayeHua ( 50°) K 3aTeM Me/IIeHHO yMeHbIaeTcA. BTopydHie IPOTOHH BHIETA-
0T B HAIIPaBJEHUHA UMITYIHCA THIEPOHA B Ipe/CiaX KOHYCa ¢ PACTBOPOM Fe s,
KOTODH# (KOHYC) eCTeCTBEHHHM 06PasoM CYKAeTCA ¢ yBeMUYeHMeM MMITYIhCa,
Puc.3. BropuuHie NHOHH MMe€IOT, B COOTBETCTBUU C 3aKOHAMHK COXpaHEHUA,
cylecTBeHHO Oombmuit yrioBoit pazbpoc. C yBemmueHHMeM UMIYIbCa cepht
TpaHcdopMupyoTea B yumiconmm. Hauumaa ¢ 300 MsB/c uMmnymscane pac-
mpejieleHuA BTOPUYHAIX YACTHI[ MePECTAI0T MePeKPHBAThCA, MOKIY HUMU BO3-
HHKAeT 3230, KOTODHII YBeJWUMBAETCA C POCTOM HMIyidbca, M3 yrnosmx u
IMITYIECHBIX PacrpejieleHri MOKHO C/IeNaTh BREBOJ, YTO NpPHU HeDOIbNMX Hepe-
JAHHHX UMIIYIIHCAX PeTUCTPALNA 3HAUUTe b HON YaCTH BTOPHYHEX THOHOB OyAeT
3aTpymHeHa. B To ke BpeMsa CPaBHUTENBHO JICTKO AOCTUTAETCA 3aXBaT B BePTH-
KQ.IBHOH IJIOCKOCTH NIPOTOHHOTO KOHYCAa CHCTeMOU MIAHADHBX KOODIUHATHHX
NeTEKTOPOB, Pa3MenleHHENK BOIM3H MULIeHH, HATIpUMEp, KaK VkaszaHo Ha Puc.4
, TAKeTAMH U3 8 Apeii(hoBHX KaMep, KAKAAA U3 KOTOPHX JaeT BePTHKANBHYIO U
TOPHU30HTANBEYIO KOODAWHATH Ha 5 M Tpeka. MarHuTHoe mone snech mpuHA-
10 paBHEM 10 x['c. C momowsio Puc.4 merko oucHUTH pasMep BePTUKAIBHOTO
3230pa AHAJM3UPYIOUWIET0 MAarHWTa. [IpM CHMMeTPHYHOR perucTpauvu cobu-
THA BBePX-BHU3 OH COCTABIAeT 1,2 M. YIJIOBOK pasépoc¢ BTOPUYHKEX MHOHOB OT
pacraga K | ompenenaemsiit P, ,, , = 206 MsB /¢, TaKkxe BIMAET HA PA3MEDH
AHAMMBUPYIONIero MarHUTHOTO NIPOMEKYTKA.

3.4 Pacniagy B 001aCTH MHIIEHH.

Ilpu HeGompUIMX MepeJaHHHX UMOYIbCAX MOZABIAIOWAA YAaCTh [HUEPOHOB
pacrafaercd BHYTPHU 00BCMa, OIPAHMYEHHOIC BHEWHCH CTEHKOH BaKyYMHOTO
KOXyXa pedpmkeparopa MumieHH, Puc.5. Ilostomy npaMoe mpuMeHeHe BeTo-
CMCTeMB BOKPYT MUWEHW, YTOOH BHIETUTH MCTUHHO HeUTpambHEe COORTUA.
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Puc.3. Yriopue ¥ MMITYIBCHEE pacHpeneleHUs BTODHYHEL ITHOHOB H
MPOTOHOB OT pacmaia A ¢ nMmymscoym 400 MaB/c. -t = 0.09 (T'5B/c)?
P, =4 T15B/c.

)
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Puc.4. 3axsar mpOTOHHOTO KOHyca CHCTeMOH NIAHADHAWX TPEKOBHX ETEK-
TOPOB: BePTHKA/NbHAA ¥ FOPH3OHTANbHAR MpoeKuuu. Ilomepeuntul ropn3oH-

TabHHH pasMep MAaTHMTHOTO TPOMEXYTKa - 1 MeTp, -t = 0,244 (3B/c)?,
P, = 4TsB/c.
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peaxuuu 7~ p — KUA. JInHuaMy TOKA3AHH JUIMHK MOy paCcITafoB:
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OPHBOJAT K IOTEPE NMOAABIAIOMeR uX vactu. Jlpyro#t mogxon OomwkeH OHTH
NMpUMEeHeH IPH OpTaHM3alyy TPDHITepa - OOMH U3 BAPHAHTOB UCIHOIB30BAHME
CUMHTMIIAIVOHHKNX TOXOCKONOB, 3 (PpeKTHBHOCTS KOTOPHX OyZeT paccMoTpe-
Ha Huxe. Jlpyraa mpobieMa BH3BaHA MHOTOKDATHEM DacCeAHUEM BTOPWYHEX
33PKEHHHX YACTHL, HepeceKaromuX MHIIeHbh M KOHCTPYKIUOHHBE IeMEHTH
pedpmxeparopa. Ilpu cosmanum ycTpoifcTBa DODKHE 6yDyT yUTeHN TH IIPO-
OnmeMH. 3Hech CeZyeT OTMeTHTHh ONpeesleHRNE NPEUMYIEeCTBA B W3MeDeHHU
HOPMAJIGHOM [IOIPH3alMH METONOM JeBO-IIPaBo# acuMMerpmu. Moxno nc-
[OJB30BaTh HeWTpANbHEE MOAH pacHala HeHTDAILHHX THIIEPOHOER A — nw?
1 m3bexaTh AHAIM3A YTIOBHX PACHpemeneHuit BTOPUYHNX YacTuu. CpasHceHue
HOPMaJbHON HONMAPM3ANUY I JIEBO-IIPABoH aCMMMETDUK JACT HOIIONHWTEIHHYIO
HHEGOPMAIIIO 0 JOCTOBEPHOCTH U3MeDeHMH.

5.5 Pazgenenuwe KA u AO%0.

O6a mpomecca ABNAIOTCA (POHOBEME IO OTHOMEHMIO APYT K Apyry, LU pac-
mafaercA pamMAIlMOHENM crmocoboM Ha A u v. Pasmgmma 3 Maccax A n o
coctapaeT Bcero 77 MsB. Ceuenun peaxuuii oymuanrca HesHauuTensHo. B
HexoTopHX paborax mpobnema pemanack u3basaeHEHeM OT BTOPOH peakmuu, Ha-
upuMep, IPEMEHEHRHEM BETO-CUCTEMELl, Ty BCTBUTEMBHOM K y-kBaRTaM. Haubonee
Ip¥BAEKATEIEHEIM ABMACTCA METOX, COXPaMAIoWui 06e peaKiny, OCHOBAHHHI
Ha BO3MOXHOCTY Pa3leNleHHA ITHX Deaknuit Ho Hemocralomeld macce. B stom
ciTydae JOJDKHO OHTH NOCTUTHYTO paspeuterue oxono 15 MsB, xoropoe ynaerca
moxyuuts B muanasone 3-6 I'sB/c [25]. Hemocraomas Macca BHUHCIAETCA TIO
M3Mep CHHHM KAHeMaTH4eCKIM HapaMeTaM HaleTalomux monos i A%, uvmymc
KOTODOI'O B CBOIO OYepexh ONMpEeNeNIAeTCA MO MSMEPeHHHM IapaMeTpaM IapH
#xt u n~. Umnymcroe paspemenne - 0,3% Ha vactuuy. Peamsanma meronma
TIO3BOJIAT M3MEPHUTH ONHOBPEMEHHO Arp B 000MX peakUMAX ¢ UCHONb30BAHHEM
cobwTuit ¢ HeTpamsHO# Momo# pacnanoB A — nn’. BymyT onpegcrnens (me-
mocratonre) mMuymecr A u B0, uto cMATUaeT yCIOBMA H3MepeHUA HapaMETPOB
H0BOpOTa ¥ HOpMambHo# momapusamuu. [t peakuun 7~ p — KJA noctarouso
PerucTPUpOBaTh BIOPUUHbE IPOTOHH, ML peaxuun 7~ p — KoX? otmamaer
HeOOXOMMMOCTE B M3MEeDEHUY UMILY:IbCa 7y - KBAHTA.
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5.6 Bxnan peakuuit Ha CDA3AHHHX HYKJIOHAaX.

Jlona ¢BOGOMMEX TIPOTOHOB B BCIICCTBE [TOJIAPU30BAHHOM MHUIIEHM - OKOMIO
10-13 % oT moMHOro KOJNMYeCTBa HYKITOHOB. MoxHo OXKHIATH 3aMeTHHI BKJIAX
(DOHOBHIX CODHTHI Ha CBA3AHHEIX HYKJIOHAX, KOTOPHe (COONTHA) HeJerko sKc-
HepHUMeHTaNbHO MCKTIOUATh MM yMeHbuTs. OOHIHO HODMANBHYIO IONADU-
3AIMI0 TMIIEPOHOB, POAKICHHRY HA CBA3AHHEX IPOTOHAX, NPHHMMAKT paBHON
HODMAJbHOM MONApU3ANMA THIePOHOB, DOXIAEHHHX Ha CBOGOJHEX HPOTOHAX,
YTO BMUMO copabeumso B mpenenax 20%. Bonee Tounmii orser Gymer momy-
YeH TIPH CPaBHEeHMM JaHHBIX 00 A r ¥ P, M3MepeHHHX B OJHOM SKCIIepAMEHTe,
HO HE3dBUCAMBIME METOLAMU.

ITpm usmeperuu Apg u A u R Buanme anepuoro ¢posa MoxeT OHTH yUTEHO
MyTeM BHYUCICHUA My maMcpenns daxropa pasbapnenua D. Torma sddex-
TUBHAA TOJUIPM3ALMA MUNIEHN IMpuHuMaerca pasho#t P/D, tne P - emmuuua
TOJAPU3ALAE MANICHY, USMePeHHAs MeTONOM AZePHOI'0 MATHUTHOFO PE30HAHCA.

Metonom Monre Kapmo moryueHs pacupeneneHua cobHTHA ¢ POKIEHNEM
Kg Ha CBOGONHEIX ¥ CBASAHHNX HYKIOHAX, Puc.6. YUHTHBa/mIC, peaxiuyn
7 p — KA, n7p — RS0 u 77n — R'S-. Umnymecuoe paspemenue
upunato pasaum 0,3% ans mamerarommx mmonos u - 0.5% mma xaomon. Hc-
X0 U3 M30TOMUYECKMX COOTHOIIEHMH, cevenue 7 n — K'Y~ upumaro pas-
HuM 7 p — KHEY. Oepuu-mpmxcnne Rykioros B aapax C' ¥ O omMCHBaeTCs
dynxiueit XiombreHa, napaMeTPH3aliA KOTOPOH 3auMcTBoBaHa 3 paboTs [27].
Ouenennoe 3nadende D us pacupenmenenus Puc.6 oxasamzoch paBHEM 3, 4TO
HAXOMTCA B COTTACHH C IKCIIePUMEHTALHAMY SaHHHMHE [21,22,23].

5.7 ITonApM3aLMOHHAA YYBCTBUTETBHOCTS.

UyBCTBATENMBHOCTS K ACHMMETPIH, OJAPU3AIMH K HOBOPOTY CIIMHA 3aBUCHT
OT PasHHX (PAKTOPOB B B IKCIEPHMEHTE MOKET CHIBHO Pa3INyaTbCA IO BeJH-
aure. B caMom npocToM ciydae TIOTPeMHOCTH M3MePeHNA TOMIPU3AIMOHHEX

MapaMeTpoB HMEXT BHA:
1

b4, = — =, '

ALk _P,}\/_,T\(? (5)

p= Y3 (6)
a3 .\

6 — ___\/—i# T
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COOTBETCTBEHHO, [UIA ACBO-TIPABOM acUMMETPHUH, HODMAaJbHOM IOMAPMIALUM 1

IapaMeTpoB HOBOPOTA CNBHA. N - cTarMcTHYecKuH GAKTOD. 3sHAYEHHA ¢ IPH-
’

BedeHH B Tabmuue 2. Pr - sddexTUBHA MOMAPA3AUNA MUTICHH.

Tabmua 2
gactuma | Moma | L;/T %] «
pacnajga

K3 rta= | 68,61
A pr 64,1 | 0,642
3o Aq 100
A nr- 99,95 |-0,068
\is pr? 51,57 | -0,98

nrt 483 | 0,068

Jna peaxmum 7 p — KXY morpemmocts mpu wamepenun P, A 1 R B0s3-
pacTaeT MUHUMYM BTPO€ TI0 OTHOmeHmo X 1~ p — ACA m3-3a xosddmuenra B
Brpaxerun 3. Popmyins 6 1 7 cCHpaBeZMBH, €CIIf YITOBHE DACIIPeAeie A 10
8,y peruerpupytorcs co 100% sddexturocrsio. I1o sTuM npuyrHaM waMepe-
ume An R 3 7n p — KTV gpngerca Tpymsod 3anauess.

6 Cospnanve yCTaHOBKHU

6.1 MomepHM3aMA MATHUTO-ONTHYECKOro KaHaIa.

Jng GopMUEPOBAHMI TTYIKOB MONOKUTCIBHNX U OTPALIATEIHHX ITHOHOB M-
HUDPYeTCA UCTOTh30BaTh MaTHUTO-onTruecknl xanan N-313 yckoputens UTIP.
Raran ayxmacrea B MogepHE3anuu, 6e3 KOTOpOil napaMeTpH NydYka 3 06macTu
pabouell MUIEHY B HACTOANIEe BPEMA MANO MOAXOMAT INA SKCIEPUMEHTA ¢ Ho-
TAPU30BaHHOM Mumrerbio. OCHOBHbBIE €M MOTEPHUIAIMM:

- CTpoTas aXpOMATU3ALNSA IIYUKA:

- BO3MOAKHOCTH (DOKYCHPOBRA NYUYKA [IOMTHOR MHTEHCUBHOCTH B IATHO ¢ JUAMe-
TpoM 1 oM:

- YCTOWUUBHI pe/KUM TPAHCTIOPTUPOBKY YACTHUL OT MULIEHHA K YCTaHOBKC;

- yI00HOe MeCTO ANNAPATYPH, YTOYHAIONEH UMIYABCH YACTUIL B MPOMEKYTOU-

HOM (POKyCe KaHasa,
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- pasMemienye MOCIeIHETO MATHETHOIO IEMEHTa HA PACCTAHMM 2M OT aHAJM-
3UPYIOMETO MATHUTA;

- COXpaHeHUe PAIMALNOHHON 06CTaHOBKM:

- CcoXpaHeHUe YHHBePCAILHOCTH ¥ CBETOCH/IE KaHANA.

Ha Puc.7T mokasama cxeMa MOZePHM3MPOBAHHOTO KaHala, HaHam JOYKOM-
NIeKTOBHBASTCA YeTHDBHMA KBAAPYIONbHEMHU muH3aMu rana MJI1S u ommoit
CERCTYNOBHOM (IeCTHIIOMOCHO#) MarHuTHOM miH30i. IToTpebyerca nemonTan
CYmecTByIomel panvanuoOHHON 3alITH B CeKTOpe JO 25 M C TOCNeAyIONHM
MOHTaXOM 3alIWTH HOBO} KoHCTpyrumm. Jlna nmyuxa c¢ mmmymscom 5 I'sB/c
¥ pasMepoM IePBEYHON MAIIeHM (BHYTpH Kompua) d=4 MM yAaeTca IOy dHTH
crenyiomue mapaMerpi: W = 5 MM, o, = 25 Mpax, W, =4 MMmm o, =8
Mpal, Ile, COOTBeTCTBeHHo, W- mupuHa Ha HOJyBRICOTe ¥ & - YIIOBOH pasbpoc
B TOPU30HTAIBHOM - W BEPTURAIBHOR y-MIockocTax. Bropoi dokyc pacmnong:
JKeH Ha paccTofrmu 43 M oT NepBHUNON MUumenu. PacyeTH MaruuTHOMN ONTHKY
BHIIOMHeHH 1pn noMomy nporpamu TRANSPORT (CERN, 80-04) u coorser-
crayomei e mporpauma REVMOC (TRI-DN82-28).

6.2 BapmaHTH HCIIONB30BaHKA TPEXMETPOBOrO MAarHUTA.

C uensio yMeHbIIEHNA PUHAHCOBHX 3aTPAT HA CO3/[AHME YCTAHOBKA PACCMa-
TPHEBAETCA BO3MOKHOCTh HCIIONB30BAHUA B KAauecTBE COEKTPOMETPUIECKOro, U
OIHOBPEMEHHO TOMAPM3YIONEr0, MATHHT TPEXMETPOBOTO MAIHUTHOTO CTIEKTPO-
MeTpa, BePTHKaTbHEI 3a30p pabouero npoMexyTKa K0TOporo paser 0,5 M, mu-
puna - 1 M, mmna - 3 M, Macca marHuta - 150 T, makcumamsHOe mone - 17
kl'c. XoTA GaHHOe YCTPOMCTBO He ABIAECTCA ONTUMAJBHEM [ULA PAcCMaTpUBae-
MBIX 33434, HO KOHCTPYKI[MA MATHUTA N03BOJAET CPABHHTEILHO JIETKO U3MEHUTH
10 TeoMeTpuio. MOKHO YBeMYNTb BePTHKAIbHLIA 3230D BIIOTH 40 1 M, IOAHAB
BeDXHIOK 4acTh APMA MATHWTA BMeCTe ¢ 0OMOTKOI, YCTaHOBUB COOTBETCTBYIO-
nwe mpoxmamkx [28]. Kpowme Toro, mepxHas dacth ApMa MATHMTA ABIAETCA
PasbopHOM, YTO II03BOIAET HONONHMTENBHO (IOKAIBHO) YBEMMIUTH BePTURAIB-
HHIE pasMep, 4To6H yCTAHOBUTH IIMPOKO3AXBATHEI JeTeKTOD AIA PETUCTPALMY
gacTui BO/M3M MMIIEHM, T.e. TaKUM 06DPasoM OCYHECTBHTH CIEMAPUIECKYIO
TeOMETPHIO SKCTIEPUMEHTa MO M3MEPEeHNI0 T0BopoTa cIiMHa. MoryT 6HTh co3za-
HH HOKOBEIe 1 BePTHKAJIBHEE OKHA JUIA YCTaHOBKHM ¥ 06CIIYKMBAHNA ACTEKTOPOB
BHYTPM MATHHTA.

Ecmi reomeTpmyeckne napaMeTrps MAaTHHTHOIO 3a30pa OCTABIEHH 63 M3-
MeHeHuH, TO B 3TOM CIyvae SKCIEPHMEHTAaIbHHE BO3MOKHOCTH PEIeHHA MHO-
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ro4acTUYHOM! 3aJayu orpaHMuenH. (OcCTaeTca BO3MOMKHOCTH Peanmi3allMi YKC-
IepUMEHTAMEHOM CXeMH B MeIMaHHOM IVIOCKOCTH AJLI M3MCDCHUA JeBO-IPABOL
acmumerpnu (Puc.8) cucTeyolt TPEKOBEX HeTEKTOPOB (Apefi0OBRX KaMep), pas-
MEUIeHHHX KaK BHYTDH HPOMEXYTEA, TAK U 33 IpefefaM¥ MAarHUTA C LEJBIO
yBeIUYeHRA JUMHE perucTpupyemoro tpexa. llpeamonaraerca, 4To peakuud ¢
A n 3 6yayT pasieneHH To HelocTawouett Macce. Ilockomsky MaruuT ucmomsso-
BaJIcA B pALe (GU3MUECKHUX 33Jd, TO €L0 MATHUTHOE I0Ie XOPOIIO ONMpeeieHo,
yro 061erynT UMITYIbCHHEH aHams u pabory ¢ apeitdosumu kaMmepamu. Ilpu-
MCHCHME BeTO-CHCTEeME BOKDYF MMIICHM TO3BOTMT OCYI[ECTBATH HCHTPAMBHEIA
tpurrep. B soruky Ttpurrepa OymyT BKIZOYEHH CUETUUKH CUMHTUIIATHOHHEIX
FOZOCKOIOB, Pa3MeIIeHHHX KaK BHYTDHW, TaK M 33 MarHuToM. PaccMarpusae-
Mag CcXeMa MOXCT OHTH HCIIO/b30BAHA HA IIEPBOM ITANe IKCIEPHMCHTANbHON
IIPOrPAMMEH, HAaIIPMMeD, IIPH CO3JJaHUY 1 HaJlafKe Npei(OBHX KaMep ¥ IJA I10-
Ny4deHHA MePBHX MAHHEX 0o acmMMerpuu. JlpeitdhoBme xamepn MOTYT OHTSH
BCTABJICHH ¥ BHHYTH M3 MAarHWTA yepes IleJM B BepXHeM gpMe.

Bapuanr Ha 6a3ze MOIEepDHW3MPOBAHHOIO MAarHuTa Ay usMmeperus P, Argp, A
1 R npexncrasnen Ha Prc.9. BeprukaymHit pasmep 3azopa ysemauer go 0,8 m.
B mesTpamsHO# YacTH 3a30p aCHMMeETPUYHO yBemmdeH Jo 1,2 M, uTobmt obec-
IIeYUTH PerucTPAlMIo BTOPMYHKX yacTuu. B oToll cxeMe sKclepAMeHTa KaoH
paccenBaeTCsA BHU3, THIEPOH OTAAUM IeTUT BBepX. CHCTEMH IUTaHAPHHX KaMep,
NOKA3aHHHE Ha CXeMe, MCIOMb3YIOTCA A PerMcTpaluy HalleTAloMuX ITHOHOB,
YACTUI] BOMMIM MUIIEHH U JIIUPYIOMUX YaCTHL BHYTDH ¥ 3a NIPefeNaMM Mar-
HUTa. [eoMeTpUyeckHme MapaMeTPH IOLyYeHH PacyeTHHM myTeM. MeTomoMm
Monte Kapmo 6nm nzyueHs t-3aBECHMOCTY I€OMCTPHYECKOH 3 PEKTHBHOCTH
(saxsara) perucrpamnn K2, Puc.10.

Bapsuposammcs ciresyromue TapaMeTphr:
UMITyJThC HANeTAIOUIeTO TMOHa,; '
- BePTHKaIbHENL M TOPU30HTALHAN Pa3MepH MeXKIOHOCHOTO 3330pPa;
- paccTogHMe MUIIEHN OT KPaA MarHHuTa;
- BeJNIYMHA MarEUTHOM MHIYKITMH;
- [UMHA MMLIEHH.

PaccMaTpuBanock ABa TPeKOBHX BapHaHTa: 00a NMHOHA PETMCTPHPYIOTCA
BHYTPH M 3a OpeJeflaMM MarHMTA; OZWH IIMOH - TONBKO BHYTPH , XPYTO# - H
3a IpefenaMu (UIMHERE ¥ KOPOoTEMe Tpeky). O6e TpeKkophe KoMOMHALMK ydTe-
HH B t-3asucuMocTax Ha Puc.10

VBe/myeHue BepTUKaILHOTO pasMepa sasopa 1o 0,8 M xenaTeabHo IpU H3Me-
PeHNN ACHMMEeTPHMA X IPHHIMIHMAIEHO HeOOXOMMMO A H3MEePeHNs IapaMeTpon
[IOBOPOTA CIIMHA.
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Puc.8. CxeMma yCTAHOBKM JUIA H3MeDEHHA aCHMMETDUM B T p — KgA(EQ):
1 - cmexTpoMerpuueckudt MATHUT, 2 - pedpuwKepaTop, 3 - COGCTBEHHO MOMNA-
pH3OBaHHAA MUNIEHD, 4 - ILyYKOBHC Apeitconrie Kaveps, 5 u 6 - apeiidopue
KaMePDH MUIMPYIOMUX YacTHIL, 7 ¥ 8 - CUMHTHJUIALMOHEHE TOJ0CKOIH.
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Puc.9. Cxema yCTaHOBKM /LA M3MEDEHUA OJAPM3ALMOBHKYX IaPaMeTPOB
P A RuAsnp— KIA(L): 1- cuexrposerpuueckuit Marsur, 2 - pedpu-
JKepaTop, 3 - COGCTBEHHO IIOIAPU30BaHAAA MUIIEHD, 4 - Iy YKOBHe Ape#doBaie
KaMepH, 5 - BepIIUHHEN feTeKTOp, 6 1 7 - npefidonme KaMepu MIIMPY OUAX
gacTHl, 8 ¥ 9 - CORATHULIIMORHEE TOJ0CKOIIH,
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Puc.10.  t-3aBUCHMOCTH TeOMeTPHYECKOH 3¢heKTHBHOCTH peTUCTpaln
I{g. —atgT BATp — KgA IIPY Pa3sHHX SHAYeHNAX MMIYIBCa HAJeTA0Iero
muona: 1 -2T5B/c, 2-3T19B/¢, 3 -4 TsB/c, 4 - 5 I'sB/c. Mumens yera-
HOBJIEHA B ICHTPE TPeXMeTPOoBOro Maruura, B =10 T, BepTHKa/IbHEDE pasMep
OKHA MarguTa - 0,8 M, ropnsonramumi - 1 M. Tpe6osatacs perucrpamua
xoTa 6B OAHOIO TpeKa MOCHeJHel KaMepoi.
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6.3 [pelicdonre KaMepH: KOHIENTYaJbHOC PACCMOT] €HIUeE.

B xawgecTBe KOODMMHATHEX JNETEXTOPOB [UIA PETHCTPALMHA TPEKOB 3aPAKEH-
HBEX 9acTHI IPeIoNaraeTca UCIOoNb30BaTh ApelidoBnle KAMEPH, pasMelleHHEe
B MarHnTHOM Hone. OYHKIHOHANEHO ApefhOBHe KaMepH pasfe/AlTCA Ha IIyd-
KOBHe, BeDIIVHHLI IEeTeKTOp ¥ TiepeJHUC KaMePH A PEeTUCTPALNH JMIUDY-
oumx Jactiu. Ilepere ¥ mocnemuue menecoobpasHo MCIOMB30BATh B BHIE MO-
Aynedt mAaHApHOM KOHCTPYRUMHU C KBaJADaTHOM AuelKoil u gpeidoBHM paccTo-
AAMeM okoo 5 u 10 MM, Ui OYYKOBHX U HepegHuX KaMep, COOTBETCTBEHHO.
CurHa bHEe IPOBOJIOYKY OPUEHTHPOBAHE BEDTUKAJBHO, 8 B CTEPEOCIOAX - TIOX
yrmom +15° x Bepruxama. Monoyms comepXuT 2-3 BepTHKANBHHEX CHOA ¥ 2-
3 cTepeocnoa AJA NOKAJHLHOrO paspeNleHMs JIeBO-IIPABOY HeoIpeIeNeHHOCTH C
He6oMLImoil u3bKHTOUHOCTEI0. Momyms obecneunt oupejelieRre OHOM ITPOCTPaH-
CTBEHHO# TOYKA Ha TPeKe ¢ TOUHOCTHIo okosio 0,1 MM (B Hanpasnennn npelida)
z 1 MM (Bmoms npoBonouky). IIpeanomaraeTca ucnomssoBaTs no KpaiHeld Mepe
TP MOLYNA B MYYKOBHX M IIeCTh B MePeJHMX KaMepaX C PACcCTOAHMEM MeXIy
momyaMu oxono 0,4 M. Uucmo cUTHaMBHEIX TPOBOJIOYCK B IMYUYKOBHX KaMepax
nmomansio 20x20 cM® M mepemEMX - wiomamio 1x0,8 M? Gymer 400 u 1200,
COOTBETCTBEHHO. BepUIMHHKI NeTeKTOp mpefHasHAYeH A/ PErUCTPALNH TPe-
KOB YacTHL 0T PAacHaZoB TMIEDOHOB ¥ KAOHOB.YTONX 3aXBaTa B BepTHKANBHON
MI0CKOCTE cocTaBmaeT 60°. PasMepH aToro zerexTopa - npeaMer Hosee TOUHOM
ontumusauyy. Ecm Bubpars ero amuny 50 cM, a apeitdosoe paccroanme 1 cum,
TO YUCNO CHTHAIBHEX npoponodek Gyger 1300. Obiee YUCIO CHIHAMBHEX IPO-
BOJIOYEK BO BCex JpeiidoBrx kaMepax Oymer okosio 3000. 3HauwTensHui 06beM
GUHAHCOBHIX 3aTPAT CBA3AH C 3JEKTPOHUKON CUMTHBaHMA ¢ APeHdOBHX KaMep.
OneEnM 5Ty CTOMMOCTh Ha IpHUMepe CHCTeME MIEKTPOHHHX MOLyNTeil paspa-
GOTKM oTHeNa 3MEKTPOHUKH W aBroMarusanuy OB3, ucnomsyeMux Ha Tpex-
MeTpPOBOM CHEKTDOMETDEe AJIA MCIHTaHud xpefidoBrx kaMep. CmcreMa Momy-
Jeil conepXUT: NIeCTHAAATH KaHAMBHENHE npenycumrems [IPEY-16, ocHoBHOIM
TPHAUATHIBY XX KaHaIbHH yCHMNTENs-mickpumunarop DISF-32 n mectramia-
™ KaHameEsE BHTI ¢ arckpersocts 0,5 me T1267T. Ee crouMocTs cocTaBigeT
20-30 USD ra xaHaJ, YTO JaeT OLEeHKY 06medl CTOMMOCTH 3/IekTp oREKE B 60-90
trc. USD (350 - 600 mmu. py6.). OgauM 13 OPOTOTHIIOB MOXeT OHTH cHCTeMa
kamep MPSII [29]. B kauectse mpyroil OMIME BEPHUHHOTO AETCKTOPA MOMKHO
paccMaTPHBaTh BPOMAIPOEKIMOHHYI0 KaMepy. V3YyYaloTCA BOSMOKHOCTH IIpH-
o6pereHnA um1 paspaborTku Heobxomumoi snexTporuxy B Poccun. Pacematpu-
BAIOTCA TAKKe INIMHADWYECKUe BADMAHTH BePIIMHHLIX IeTekTopos [30,31].
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6.4 Cozxanue 3aMOPOKCHHON MONAPU3OBAHHOR MPOTOHHOW MUIIEHH.

OnruMamsHad [MMHA CODCTBEHHO MOJMPU30BAHHON MHUIIEHHM COCTABAET 15
oM, mamMetp - 2 cM. PabBouee BemecTBo - 3aMOPOKEHHEE CIUPTH: IPOIaHAUON,
Oyraron u ap. [lpexsapuTernbHo B BEMECTBO MHUIICHY BBOZUTCA, TEM MM MHEM
crocoboM, napaMaruuTHaA npuMecs (komnnexcu CrV), saTeM npuroTasimsaet-
CA 3aMOPOXCHHAA Jp0o6b, XKOTOpad XPAHMTCA HPY TeMIepaType KUTKOro a3oTa.

SaMOpaKUBaHMe ANePHON TONAPHIAIMMNK OCYINECTBIAETCA ¢ IIOMOINBI0 Pedpu-
KepaTropa pPacTBOPeHUA Tella-3 B resmu-4 npu TeMumeparype He Brmic 50 MK.
ITonapuzauus npoToHOB D0 BeAMUMHH GIM3KOM K eTMHUIE OCYMECTBIACTCA Me-
TOAOM IWHAMMYECKo# momspusanuu agep npu temueparype 0,3K. HavamsHas
MONAPU3ALUA ¥ PeBepC IPOM3BOJATCA B CIeNMANBHKMX IOJHOCHHX HaKOHEYHM-
KaxX, yCTAaHABIMBAEMEIX B MAaTHNTHOM 3230De aHAIM3UPYIOmEeT0 MarHUTA. 3a30p
MexIy HUME - 60 MM, ceuerme - 250x150 Mm? (jumua x mupuna). Ilonapusyio-
Iee MarHUTHOE Toje - 25 k['c, HaKayKa MONAPM3ALNY IPOUIBOIATCA TeHEPATO-
pom CBY Ha vactore s6musu 70 I'T'n, #abmonerne ¥ UsMepeHre NOMAPAIALAK
- MerogoM SIMP na wacrore 106 MI'n, HeomHOPOIHOCTS MOIIPUIYICWIErO HOMA
221074

B nacrosmee Bpema HavaTH paboTH o paspaboTke IpoexTa pedpimrepa-
Topa pacrBopcHus. Pedpumeparop mMeeT TOPH30HTaNbHYX MPHOIM3HTENIHHO
UATMHAPAYECKYIO KOHCTPYKHMIO, IIyYOK IonazaeT Ha MHUIIeHb Yepes IOJIOCTh
BIOME ocu pedpmwreparopa. [lomepeyntiii pasMep TONOCTH BHOMPAECTA ¢ yUe-
TOM KDYBH3HH TPEKOB B MAarHUTHOM IIoJle ¥ pasMepoB myuxa. [Ipumepsue ra-
fapuTHEE pasMepH: BAONS IMy4Ka - 1 M, monepek - 0,4 M, wmHa Hoca - 250 MM,
maaMeTp Hoca - 60 M. Pedpmwreparop crabkacrca ycTpokcTBOM HepeMeneHuA
U3 TTOJIOCHKX HAKOHEYHHMKOB B pabouee monokenue u obpatro. VMeloTca noro-
THIH KaK coBCTBeHHO pedpiiKkepaTopa, Tak U UL YCTOUCTB nepemeienu [32].
IToreps BpeMeHU HA peBepC NOAPM3ALKYU B NIpefenax 2 JacoB. MaxcuMalbHOE
3HaYeHHe TOMApU3almy He xyxe 95%, MaseHme MOIAPH3AIME 3a CYTRH - 2-3%
B nmone 10 k['c. TexHomorMyeckas cXeMa ORWKCHHA TeJMA-3 CONEPHMT obmie-
npuBATHe cTyneHu ¢ remmeM-4 mpu 4K u 1K, pacxon muaxoro remua-4 - 100
a/cytkm. B RoHCTpyxumm pedpmkepaTopa IpenycMATPUBAeTCA KOETYD OMHA-
KeHMA YUCTOTO BOAOPOJA U HeiiTepua B paboueM ofBeMe ¢ Liesyblo IIOTyHeHMA
BOIOPOIHOM M, COOTBETCTBEHHO, Ne#TepyeBoil MUIIeHel B TeOMeTPHR M YCJIO-
BHAX IOTAPH3ALUOHHOTO IKCIePUMeHTa. lIpegycMaTpUBacTCA TaKKe BO3MOK-
HOCTD 3(PQPeKTUBHON NoMApU3aldy NeHTepUPOBaHHMX CIUPTOB, T.e. CO3JaHHUE
OeTepreBoif MOIAPU30BAHHON MUILIEHY.
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VMeeTcs OCHOBHOEe KDMOBAKyMHOe OGODYZOBAHWE: JIHHWA pPeLWpPKY/LIIHU
reymA-3, MMHAA 06PATHOTO NOTOKA, & TAaKKe SMeKTPOHHHE CHCTEMH: TeHepa-
top CBY, cucrema msMepenus nomapusanuu Metaom IMP. Dtu cucreMu nc-
[07530BaJMICh B SKCIE€PAMEHTAX C IOJMIPU30BAHHEIMY TPOTOHHHIMY MIIIEHAMMY
na ycxopurene UTIP [22,33,34]. B kpmocratax mcmapeHHA B IPOIAHIMONE
nocruranacs nonapusamua nporoHos 80%. BaxyymHoe u xpuoreHHoe 060pymo-
BaHWA STUX MUINeHeR pa3Memens pAgOM ¢ TPeXMeTPOBHM MATHUTOM.

6.5 IlluporoanepTypPHEI YePEHKOBCKUA CUCTYHK

BocsMuRanampHHI MAPOKOANEPTYPHHI YePEHKOBCKMY CUYETUHK BRICOKOTO
JaBleHua 6T CO3MaH HOJif 3KCIePHMMEHTOB C TPeXMETPOBHM MATrHUTHHRIM CITeK-
TPOMETPOM I/ OTAeIeHUA NOMOKUTEIBHAX (MOHOB B IMOH-HYKJIOHHKX B3aUMO-
seficTBusx B obactu GapuomHoTro o6MeHa [35]. YepeHKoBCKHMIt DeTekTop pa3s-
MellleH B COCyle M3 HepKaBelollled cramt mauamerpoMm 1,8 M m mmrxo# 2,15 M.
Cocyn paccuural Ha gaBjeHwe 10 7 aTa. Pazuarop mMeer JUDAHY OKONO 1,5 M.
B xauecTBe IeTeKTOPOB UePEHKOBCKOTO M3y YeHUA Henomk3yorca PV I-63, oro-
OpanHKe DO pe3yahTaTaM H3MepeHnit nx xBaHTOBOM 3 deKkTUBHOCTH. XapaKTe-
PHUCTHEN CYeTYMKA U3YUeHH HA IT[y4Ke OTPHUATENHHHX IHOHOB C MMIYILCOM 4
I'sB/c npu Hanonnenyy yIaeKucasM rasoM Ipu 5,26 ara, [To pesymeraraM uc-
THTaHWE 3¢ PEeKTUBHOCTD CUETUNKA HAXOAUTCA B mpeAenax 98-99% wa mmonia m
0,8x1,4 XB.M B TODM3OHTaNbHOM yrmosoM mmanmasoHe 0,9 pax. Ilpm mcmomsso-
paguE peora-12 opu 5,5 ata obecneunBaerca 3¢ PeKTURHOE NETEKTHPOBAHME
nMoHOB ¢ MMmymscamu Bume 1,5 I'sB/c. Paccmarpusarorca sapmanTts ymyd-
WeHNA XapaKTePACTHK CYETUYMKA C LEIbI0 ero UCIOMH30BAHMA LA BRACHCHUA
peaxuy 1T p — KT,

6.6 CUMHTHINANNONENE CYeTYHKHN M TONOCKOIIE

na opraEusaumy TPAITEpa, paseNeHua COOKTHIA 0 KIaccaM, OIpeJesleHua
COpTa YacCTHL, MeYeHHUA YacTUL OyYKa npennojgaraeTca CoO3mgaHue CIeYIOUWNAX
CUCTEM COVHTWIMAIMOHHEX CIeTUYNKOB:

- MYYKOBHE CUETUMRH [JI1 M3MEepeHHA WHTCHCHBHOCTH NyYKA U BHICICHMA
Clry4aeB pacCesadnsa Ha MWINICHMH;

- CerMEHTUPOBAHHHC PaJMANBHO-PDa3MENIEHHENE CUETYHRN BOKPYT MUIIeHH
LTS BRIETIEHNA HeHTPANBHEX cobuTuit, pacnaioB HeATPaTbHEX YaCTHIl 32 Tpe-
AeJIaMH MMUIEHMU, l“py6017[ OLI€HKHM YMCJIa BTOPHYHHIX 3aPAKCHHHX YacTHll, BH-
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TeTarNMX U3 MUIICHI:

- CUeTUYWKY MMIYICHOTO I'OZOCROIA B NMPOMEKYTOUHOM (oOKyce Iy4Ka LT
MCUCHHIA UMIIYTHCA YaCTUIH (MO0 OPONOPUMOHAIbHEE KaMePH );

- CUMHTHIUIANMOHHEE TONOCKONH BHYTPY MarHNTa M 33 MarHUTOM C BO3MOM-~
HOCTHIO H3MEPEHVA BPeMEeHHU IPoNeTa.

CIMHTHIATUOHHEE CUeTYNKY OyIAYT BEJDOYCHH B cXeMy OHCTpoHi smorm-
Ki IUUI BHPabOTKY CUTHANA CYWTHBaHMA MHMPOPMAIMU ¢ Apef(hOBHX KaMep.
OcHoBHAS MAEONOTNA B OPTaHU3aIUY TPUITepa - HCIOMB30BATh Maloe MepTBOe
BpeMfl KaMep 1 Golblize BO3ZMOKHOCTH CoBpeMeHHHX DBM B ycoBuAX MATKOTO
TPHITepa.

Nuetomyeca B HAMIUUYE HA 3-X METPOBOM CIIEKTPOMETpe TOXOCKOR C MaroM
smeMenToB 7.5 u 10 cM u mromameio 1x0,5 M2, a Tamke BPeMANIPONETHHI To-
moCKON IUIomambio 2,1x0,7 M? MOTYT GHTH HCNOMb30BAHK Ha HAYANBHOM HTAIe
IKCIIePUMEHTA.

ITpemmonoxuTebHO TONYTPOBOTHUKOBHE KDEMHHEBHE AETEKTOPH MOTYT
ORITH MCIOIB30BAHE BHYTPH pedpuxeparopa BOMHM3YM BEUIECTBA IHONAPU3IOBaH-
"ot MumeEn B obmactu 1K, 4ToGH 06erunTs HaBeAeHHMe IyYKAa HA MUIIEHb.

6.7 OueHKa YCKOPHTENBHOTO B eMCHY

IlpunuMan B0 BHUMAaHHe Pe3yISTATH AMIUINTYAHHX aHAJM30B Peakumi 7p —
KA(Y) B obnactu paccesnus snepex [11], ycTaHOBMM HOIyCTHMYIO TOTpCII-
HOCTh B U3MepeHHNH IIapaMeTpPoOB II0BODOTa CIIMHa paBHO# 0,15, B mMamasoHe
~t =0,3-0,5(I3B/c)?, At = 0,10(IsB/c)? B 7" p — KA npu p=4 I'sB/c.
Viamepenna ¢ yxkasaHHOE TOYHOCTBHIO MO3BOJIAT HAEIKHO BEUIEIUTH NPAaBUILHOE
pemenne xM OYIYT MCHONB30OBAHK LA MPAMOTO BOCCTAHOBICHUA aMIUIMTYL Pe-
axuuit. OIeHAM BO3HUKAIOWYIO IPH 3TOM IOTPEMHOCTs B ACMMMCTDHM, H3MC-
PeHMe KOTOPOi# 0CYyWeCTBILIETCA OTHOBPEMEHHO C U3MepeHreM IToBOPOTa CIMHA.
YureM pasHuany B HabIOMAEeMEIX CEUeHUAX, AKCENTAHCAX, IapaMeTpax TOIApH-
3aIMOHHON 1yBCTBATEILHOCTH.

Yucno 3apertCTPEPOBAHEKX COONTUN OMpPeLesiaeTCs BHPAKEHUEM

N = {da/dt) - Ny -nr -l - Acos® - 27 - ,

rae (do/dt) - cpemmee 3HaueHue MIcdepeHUMATBHOTO ceveHuA 1o AcosO; N,
- YHCJIO IMMMOHOB, NaJalIUX Ha MUWICHE; !y - TIZIOTHOCTS IPOTOHOB MUIICHY, ZT
- gawHA MumeRn: © - YIoX pacCceAHMA B CHCTeMe eHTpa MacC Peakiui: 1 -
3()(PeKTUBHOCTD PeTUCTPALYH cobrTril. IlapaMeTp 1 ABIACTCA B CBOIO OUEPEIb
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(yHxuMed BEPOATHOCTH Pacllafia, reoMeTPHUCCKOTO 3aXBaTa, 3¢ eKTUBHOCTH
TpUITepa, 9P PeKTHBHOCTH PerucTpanuy, 3¢p(eKTUBHOCTH PEKOHCTPYKUHUH CO-
6uTHit. Bemectso Municnu - npouanmuon C30sHg, I = 10 cM, nRTERCHBHOCTS
myuka - 2 - 10° nmoros/cbpoc, wmcao c6pocos B MEHYTY - 20, P} = 0,3. llpr
OLlEHKaX HCIOJb30BAMTUCH 3HAYEHHA TeOMeTPUUCCKOd 3ddextusHOocTH Puc.10,
LaHAse 110 muddepeHuuaNpHuM cedenmaM u3 [25]. OOmaa 3¢ PeKTUBHOCTH
TPATTEPa, PETHCTPATIUY U PEROHCTPYKIMM cobniTuii mpmHaTa pasuoi 0,25. ITlo-
mygaeM 50 pabodmX CYTOK UHCTOTO YCKODHTEIbHOrO BpEMEHM, B TeueHMe KO-
TOPOTO JOCTUIaeTCA M3MepeHHe App C IOrpemHOCTHIO b4, , = 2-5% Ha mmaro
maPpepernumansioro cederus 1 A, R - ¢ morpemsoctsio 0,15, B yKasaHEHX
BHIIe KEEEMaTHYeCKUX MHTepBalax.

7 3axiaodeHue

Jaanas paboTa ABNAETCA HePBHM 3TANOM BHIIONHeHMA MHUUVATUBHOTO IPOEK-
Ta C o)HOMMeHHHM HazBauumeM. Ilpoext moamepxan PO®U, xoropmii ocyme-
CTBIAET €ro 4acTUyHoe (puHaHcupopauue. JlambHeiimee pasBuTHe IPOEKTa, B
0CODEHHOCTH TeXHHYECKOe TIPOEKTHPOBAHME, 3aBUCUT OT CTelehu GUHAHCOBOH
MONEePKKYA ¥, B JACTHOCTH, AN OIUIATH YCIYT CTOPOHHUX OPTraHU3aImi. D10
KOHCTDYKTODCEMe PabOTH 110 NOAPE30BAHHON MUIIEHH, O aHaM3MPYIOLEMY
MarguTy, 10 MarHATO-ONTHYECKOMY KaHaIy, II0 PacueTaM ¥ CO3TaHUIO TIPOTOTH-
moB apeiidoBrx KaMep u ap. [[o 3aBepIIEHNI0 TeXHAUECKOTO NPOEKTHPOBAHMAA
MOXKeT 6HTH faHa 000CHOBAHHAA OIleHKA PUHAHCHDOBAHMA AL BHIIOTHREHNI SKC-
TIePEMEHTAJBbHOM IPOrPaMMHL B 1IeJIoM. B CeromHANIHUX YCIOBMAX MOXKHO Ipybo
OILIEHUTH CO3JaHUe TeXHUYecKoro npoekra B 500 MimH.pyb6., a cosaHme ycTaHOB-
KE - B 5 Mapa.py6. Ha cpok B 3 roma. Ilpu stom Mu 0cofoe BHUMAHUE yHeadeM
YTHINBaIMy uMelonerocs obopyrobanns. MUHEMANBHOE YCKOPUTEIBHOE BpeMa
- 50 cyTox Ha OTpULIATENHHNX NHOHAX B 50 CyTOK Ha IOJIOXHTEIBHHX OHOHAX.
IIposenenue usmepeHdit ¢ yueToM HasaZOYHEIX paboT 3aitmeT ABa Toma.
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