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1. Beeoenue 

B CBH3H C IIpHHI.J;HIIHanbHO HOBhiMH 3KCIIepHMeHTaJihHhiMH 

B03MO:>KHOCTHMH, orKphlsaeMhiMH "Me30HHhiMH clla6pHKa

MH" /li , B03HHKaer 3a)1,a'laco3)1,aHHHannaparyphi,a)1,eKBar

noH: 3THM HOBhiM B03MO:>KHOCTHM. 

HH:>Ke IIpHBO)].HTCH OIIHCaHHC npoeKTa MarHHTHOrO CIICKT-
121 

poMerpa c nposono'IHLIMH KaMepaMH , na3hiBaeMoro 

)].anee APEC I AnanH3arop PE.D.KHX Co6LITHH:I, na KoropoM 

npe)],nonaraercH ocyii.J;eCTBHTh IIIHpol<yiD nporpaMMY Hccne

)].OBaHHH Ha peKOHCTpyHpOBaHHOM 'cHHXpOI.J;HKnOTpOHe Ra6o

paropHH H)].CpHhiX npo6neM. 

B nepsy10 oqepe.D.h npe)],nonaraercg nposecTH H3y'leHHe 

pe)],KHX pacna)],OB IIHOHOB H MIOOHOB. 3TO Ba:>KHOC HanpaBne

HHe HCCnC)],OBaHHH nnaHHpyeTCH Ha BCCX "MC30HH~IX clla6pH

Kax". 

)J.eranhnoe H3y'leHHe pe)].KHX pacna)],oB nHona I rr-> e v y , 

rr-> e vee I II03BOnHer Bhi)],enHTh crpyKrypno- 3aBHCHMY10 

'laCTh pacna)].a, onpe.L(enHTh cna6o3neKrpoMarHHTHhie cllopM-

cllaKrophi IIHOHa, H3MepHTh 3neKTpOMarHHTHhiH pa)].HYC 

nHOHa, nposepHTh raKHe reopeTH'IeCKHe nono:>KeHHH, KaK 

COXpaHeHHe BeKTOpHOrO TOKa, COOTHOIIIeHHH anre6phl TOKOB 

H rHIIOTe3y 'laCTH'IHOrO COXpaHeHHH aKCHanhHO-BeKTOpHOrO 
TOKa / 3 •4 /. • 

lloHCKH 6e 3HeH:rpHHHhlx pacna)],oB MIDona I 11 -~ e y H 

Jl->eee I H npou;eccos THIIaJl-+A-> e±+A* no3BOnHIOT 

nposepHTh cnpase)],nHBOCTh 3aKona coxpaneHHH MIDOHHoro 

'IHCna. Henb3H HCKfliO'IHTh, 'ITO 3TO 'IHCnO HBnHeTCH O)],HHM 

H3 npeTCH)],CHTOB Ha HapyiiialOII.J;CCCH KBaHTOBOe 'IHCnO /S/ 
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fipo6JieMa pa3JIH'IHB «<IH3B''IeCKHX CBOBCTB 3JICKTpOHa H MJOOHa, 

no-ou.uuMoMy, o.uua H3 WYHAaMeHTaJibHWX B coopeMeuuoii 

«<IH3HI<C 3JICMCHTapHWX 'laCTHU. 3KCUCpBMCHTaJibHOC OUpe

JlCJICHHC CTCUCHH CUpaBCAJIBBOCTB 3aKOHa COXpaHCHHB Jien

TOHHOrO 3apB.Ua, BWBBJICHHC CYlUHOCTH 3TOB CHMMCTpHH 

MHI<pOMHpa npe.UCTaBJIBCT HCCOMHCHHWB BHTepec. 

Ha cneKTpoMeTpe APEC MO>KHo 6y.ueT npooo.uuTh H3y

'lenue pe.UKHX pacna.UOB UHOHOB H MIOOHOB Ha ypOBHC AO 

I 0 -I 11 
- I 0 -I 1 OT oepoHTHOCTH o6w'lnoro pacna.ua, T. e. na 

ypoone o 100-1000 pa3 6onee HH3KOM, 'leM 3To 6wno .uo

CTH>KHMO AO CHX flOp. 3TH HOBWe YHHKaJibHWC B03MO>KHOCTH 

06CCflC'IHBaiOTCB COBOKYDHOCThiO CJICAYIOIIlHX CBOBCTB: 60Jib

IllHM TenecnwM yrnoM ycTanoBKH I -2rr cpl, owcoKHM ope

MCHHLIM I l ncl, npocTpancToennhiM I- I MMI u 3uepreTH

'ICCKHM I -I- 30/ol pa3pelllenueM, oTcyTcToueM cTenoK Me>K

AY l<aMcpaMH H CBB3aHHOB C 3THM 60JihlllOB "npo3pa'IHOCTbiO" 

ACTCKTOJ>OB, CflOC06HOCThiO YCTaHOBKH pafioTaTb Ha BhlCOKO

HHTCHCHBHWX ny'IKax 'laCTHU l.uo 10 •J c -I I u nepepa-

6aTwoaTh 6oJihlllHe noTOKH uu«<lopMauuu, o6ecne'IHBaeMoii 

DpHMCHCHHCM nponopUHOHaJibHhiX DpOBOJIO'IHblX KaMep Ha 

JIHHHH C 38M, pa3BHTOB HaHOCCKYHAHOB 3JICKTpOHHI<OB, cne

UHaJIH3HpOBaHHOH fibiCTpOB CHCTCMOH paCU03HaBaHHB TpCKOB 

I PACT PI u "MaJ·nuTuoii 3amuToii" .ucTeJ<Topa raMMa -J<oan

TOB. 

lioJihlllOe MecTo B nporpaMMe 3KcnepuMeHTOB ua APECe, 

UO-BHAHMOMy, 3aHMYT HCCJICAOBaHHB B3aHMOACHCTBHH nuo

HOB H MIOOHOB C B.UpaMH, B OC06CHHOCTH MHOrO'IaCTH'IHhiX 

npoueccoo. To o6cTOBTCJihCTBo, 'ITO APEC npc.ucTaonseT 

co6oii MOIUHYIO ACTci<THPYIOIIlYJO CHCTcMy C 6oJibWHM TC

JICCHWM yrJIOM, OKpy>KaJOlUYIO l.(CHTpaJibHhiH 06"hcM, B KOTO

poM MO:lKHO YCTaHaBJIHBaTb pa3JIH'IHWe MHillCHH HJIH JlCTeK

TOphl, 3Ha'IHTCJ1bHO paCillHpBeT AHaUa30H ero npHMCHCHHB, 

npu.uaeT ycTauooJ<e yuuoepcanhuwii xapaKTep. 

Bcs 3KcnepuMeHTaJibHaB uu«<lopMaUH11, nony'lacMa11 ua 

APECe, 6y.ueT 'lepe3 38M BhiBOAHThC11 na cTau.uapn1y10 Mar

HHTHYJO JICHTY, 'ITO C03.UaCT 6JiaronpH11THhiC YCJIOBHB AJI11 

opraHH3al.(HH COTPYAHH'ICCTBa MC:lKAY pa3JIH'IHhiMH rpynnaMH 

Ha 6a3e 3TOB ycTaHOBKH. 
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2. Yc•poiic•ao cneKIIIpoMelllpa 

CxeMa cneKTpoMeTpa noKa3aua ua puc. 1 u 2. CneKTpo

MeTp COCTOHT H3: 

ll MHillCHH, B KOTOpOB OCTaHaBJIHBaJOTCH HJIH B3aHMO

.IlCBCTBYJOT llHOHhl H MIOOHhl; 

21 JlCTCKTOpa 3JICKTpOHOB H ll03HTpOHOB, COCTOHlUCrO 

H3 CUHHTHJIJIHI.(HOHHblX C'ICT'IHKOB H UHJIHHAPH'ICCKHX npOBO

JIO'IHhlX nponopUHOHaJibHhiX KaMep, OKPYJI<aiOIUHX MHWCHh; 

Ji 
Puc. 1. 06UiaJI cxeMa ycmpoiicmaa cneKIIIPOMempa APEC. 
1 - MuweJtb, 2 - nponopijuonaAbHbJe KaMepr.J oemeK111opa 3a
PJIJICeHHbiX <~acmul#, 3 - Cl#UHlfiUAAJil#UOHHbJe c<~em<~uKu Oe111eK
mopa 3apJIJICeHHbtX ~aClfiUl#, 4 - KOHBeplllop zaMMa- KBaHIIIOB, 
5- nponopijuonaAbHbJe KaMepbJ oemeKmopa zaMMa- Kaan•oa, 
6 - CijUHlfiUAAJilfiOpbl OemeKlfiOpa zaMMa- KBaHlfiOB, 7 - c:l>3Y, 
8 - CBelfiOBOObl, 9 - JlpMO MaZHUlfla, 10- 06M01f1Ka MaZHUIIIa, 
11 - noAJOca- acmaaKu Maznuma. 
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Puc. 2. Cxe.Ma oemeKIIIUPYIOUI€U 'IQCIIIU 
cne~empo.Mempa APEC. 1 - MUUleH&, 2 -
CAOU CU2HQAbHbiX HU111€U nponOptiUOHQAbHbiX 
KQMep 0€111€KIIIOpa 3QpJIJIC€HHbiX 'IQCIIIUl#, 3-
CtiUHIIIUAAJIIIIOpbl 0€111€KIIIOpa 3QpJIJIC€HHbiX 
'IQC111Utl,4 - KOHeepmop 2QMMQ- K6QH11106, 5 -
CAOU CU2HQAbHbiX HU111€U nponOptiUOHQAbHbiX 
~ea.Mep oeme~emopa za.M.Ma- ~eeaHmoe, 6 -
Cl#UHIIIUAAJIIIIOpbl 0€111€K1110pa 2QMMQ- K6QH-
11106, 7 - mpeKU 3A€KIIIpOH- n03UIIIpOHHOU 
nap&!, 8 - mpe~e no3umpoHa. 

,,. 

~ 

3/ .neTei<Topa raMMa- I<BaHTOB, oi<py:>Karomero ,IJ.eTei<Top 

3ilei<TpOHOB H BI<illO'IalOll(ero B ce6H UHilHH,IJ.pH'IeCI<HH CBHH

UOBLIH I<OHBepTOp, CUHHTHililHUHOHHble C'leT'IHI<H H UHilHH.D.

puqeci<ue nponopuuouanLHLie I<aMepLI; 

4/ HaHOCei<yH,IJ.HOH 3ilCI<TpOHHI<H; 

5/ 3nei<Tpouui<u nponopuuouanLHLIX I<aMep; 

6/ CHCTeMbl fiLICTporo paCD03HaBaHHH TpCI<OB H npe,IJ.-

BapuTenLuoii l}luJILTpauuu uul}lopMauuu /PACT P /; 

7/ CHCTeMLI BbiBO,IJ.a HHI}JOpMaUHH B 3BM; 
8/ cucTeMLI ra3oo6ecneqeuux I<aMep; 

9/ MarHHTa Cll- 173 C pafioqeif HaDpH:>KeHHOCTblO DOilH 

.D.O 1,8 T; 
10/ annapaTyphl I<OHTpOJIH H ynpaBJieHHH ycTaHOBKOH C 

DOMOIULIO MaJIOH 3BM. 
UoJIHH.D.PH'Ieci<aH reoMeTpux cneKTPOMeTpa o6ecnequ

BaeT: 

1/ Mai<CHMaJibHbiH TeneCHbiH yroJI ,IJ.JIH 3a,IJ.aHHOro KOilH

'leCTBa npOBOJIO'IeK; 

2/ 31}li}JeKTHBHOe HCDOJib30BaHHC pafioqero 06beMa Mar

HHTHOrO nonH; 

3/ onpe,IJ.eneuuyro H30Tponuro CBOHCTB cneKTpoMcTpa 

/He3aBHCHMOCTb CBOHCTB CllCKTpOMCTpa OT yrJia B llilOCKOC

TH, nepneH,IJ.HKynHpHOH OCH COJieHOH.D.a/ H CBHJaHHYIO C 3THM 

YHHI}JHKaUHIO norHKH JanycKa, ynpomeHHC CHCTCM I}JHJibTpaUHH 

H nporpaMM o6pa60TKH ,IJ.aHHbiX; 

4/ noporOBbiC CBOHCTBa npH HCDOilbJOBaHHH MHilleHeH 

Manoro ,IJ.HaMeTpa, TaK I<aK onpe,IJ.eneHHOMY pa.D.HYCY COOT

BCTCTByeT onpe,IJ.eneHHbiH ,IJ.HaUaJOH HMDYilbCOB 'laCTHU; 

5/ Y.D.06CTBO COJ,IJ.aHHH llpHHUHDHaJILHO Ba:>KHOH "Mar

HHTHOH JaiUHTLI" ,IJ.eTeKTopa y - I<BaHTOB OT Japx:>KeHHLIX qac

THU, H.IJ.YIUHX OT MHillCHH, 3a C'ICT DOJIHOrO HX JaBopa'IHBaHHH 

MarHHTHbiM noneM B npe,IJ.enax ,IJ.CTeKTOpa 3ilCKTpOHOB. 

l1cnonLJoBauue nponopuuoHaJILHLIX I<aMep B cnei<Tpo

MeTpe o6eCDC'IHBaCT B03MO)I(HOCTb pa6oTaTL B fCJIOBHHX 

6onLillOH HHTCHCHBH<?CTH ocTaHOBOI< I -10 7 c - /. Ha

JIH'IHe nponopuuouanLHLIX KaMep no3sonxeT TaK:>Ke B cnyqae 

HC06XO.D.HMOCTH npHMCHHTb .IJ.OCTaTO'IHO CJIO)I(HYIO JIOrHI<Y 

.IJ.JIH TOrO, 'IT06LI YMCHblllHTb 'IHCilO 3anyCI<OB ycTaHOBI<H. 

lly'IKH 'laCTHU, OCTaHaBnHBaeMbiX B MHlliCHH, BBO.IJ.HTCH 

B,IJ.Oilb OCH COJICHOH,IJ.a. llpH pa6oTe Ha DpOXO.IJ.Hll(HX qepe3 
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MHllleHb ny'IKaX OHH MOryT BBO,!I,HTbCH Me)J(,!I,y KaTylllKaMH 

MarHHTa, eCJIH 3TO He06XO,!I,HMO no YCJIOBHHM 3KCnepHMeH

Ta, HallpHMep, npH H3y'leHHH pacceHHHH. g03M0)J(HOCTb Ta

KOrO BBO,!I,a ny'IKa npe,!l,yCMaTpHBaeTCH. 

B JKcnepHMeHTaJibHOM 3ane ycTaHOBKa pa3MemaeTcH 

C TaKHM paC'IeTOM, 'IT06bi HMeJiaCb B03MO)J(HOCTb pa6oTaTb 

KaK Ha ny'IKaX llHOHOB, noJiy'leHHhlX Ha BhlBe,!l,eHHOM ny'IKe 

npoToHoB, TaK H Ha ny'IKax J1 - TpaKTa IKaHaJibii , II , Ill 1 1 

3. MuweHb 

MHllleHb pacnonaraercH B ueHrpanhHOH UHJIHH.LJ.PH'IecKoH: 

06JiaCTH cneKTpOMeTpa. B npOCTeHllleM BapHaHTe OHa COCTOHT 

H3 4- X Cll,HHTHJIJIHTOpOB pa3MepOM 120x8x6 MM
3

, Jie)J(aJUHX 

B O,!I,HOH nJIOCKOCTH, HaKJIOHeHHOH no,!l, yrJIOM 20~ no OTHo

llleHHIO K HanpaBJieHHIO ny'IKa. llpH 3TOM npoeKll,HH MHllleHH 

Ha llJIOCKOCTh, nepneH,!I,HKYJIHPHYIO ny'IKy, COCTaBJIHeT 

32x40 MM 2 , a KOJIH'Iecrao aemecrsa Ha nyTH ny'IKa 

- 1,7 z/cM 2 . Ka)J(.LJ.hiH CUHHTHJIJIHTOP BhiBO.LJ.HTCH Ha oT.LJ.enh

HhiH <1>3Y. llocne noJiy'leHHH 3KCnepHMeHTaJihHOH HH$OpMa

ll,HH 0 4JopMe ny'IKa pa3Mephl H KOHCTPYKUHH MHllleHH 6y,!J,yT 

YTO'IHeHhi. 

l1H$opMa11,HH 0 norepe 3UeprHH 'laCTHll,eH B MHllleHH 6y

,!l,eT noJiy'laTbCH KaK Ha OCHOBe aMnJIHTY.LJ.HOrO aHaJIH3a HM

nyJihCOB QT <f>3Y, TaK H HCXO,!I,H H3 KOJIH'IeCTBa BemeCTBa, 

npOH,!I,eHHOrO 'laCTHll,eH. 

p accMa TpHBaiOTCH H ,!J,pyrHe BapHaHTbl MHllleHH, B 'faCT

HOCTH, pa3JIH'IHble KOM6HHall,HH H3 Cll,HHTHJ1J1H11,HOHHbiX C'leT

'IHKOB H nponopll,HOHaJlbHbiX KaMep. B TOM CJiyqae, KOr,!J,a 

6y,!l,eT He06XO,!I,HMO HCCJie,!I,OBa Tb B3aHMO,!I,eHCTBHe 'laCTHU H3 

ny'IKa c KaKHM- nn6o onpe,!l,eneHHhiM aemecTBOM, 6y.LJ.eT, ec

TeCTBeHHO, HCllOJ1b30BaTbCH MHllleHh H3 3TOrO BeiUeCTBa. 

llpH H3y'leHHH pacna,!I,OB 'laCTHU Ha JieTy ll,eHTpaJibHaH 

o6JiaCTb OCTaeTCH CB060.LJ.HOH ,!I,JIH npOXO,!I,HIUero ny'IKa. 

4. AemeKmop 3/WKmpoHo6 u no3umpoHo6 

)l,eTeKTOp no3HTpOHOB H JJieKTpOHOB COCTOHT H3 11 

nponopll,HOHaJihHhlX KaMep, npOBOJIO'IKH KOTOphlX paCROJIO-
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)J(eHhi no o6pa3YIOIUHM IJ,HJIHH.LJ.pa 161. KaMepw BJIO)J(eHhi .LJ.PYr 

B ,!l,pyra I puc. 21. 
C IJ,eJihlO yMeHbllleHHH KOJIH'IeCTBa Bell1,eCTBa Ha nyTH 

'laCTHU npe.LJ.nonaraeTcH ace KaMepw .LJ.eTeKTopa pacnono

)J(HTh B 06111,eM 06'beMe 6e3 pa3,!1,eJIHIOIUHX KaMephl CTeHOK. 

PaCCTOHHHe Me)f(.LJ.Y CHrHaJibHbiMH H BhlCOKOBOJihTHbiMH CJIOH

MH - 6 MM, lllar HaMOTKH CHrHaJibHbiX HHTeH - 2 MM. ,ll;Ha

MeTp CHrHaJibHbiX HHTeH - 20 MKM, ,!I,HaMeTp BbiCOKOBOJlbT

HbiX HHTeH - 50 MKM. 

,ll;nH onpe,!l,eneHHH KOOP.LJ.HHaThi no rny6HHe KaMephi I z -

KOOp,!J,HHaTbii 6y,!J,yT HCROJ1b30BaThCH JIH60 runep60JIH'IeCKHe 

KaMephi, JIH60 KaMepbl, B KOTOpbiX HH«i>OpMall,HH 6y,!J,eT CHH

MaTbCH TaK)J(e H C BbiCOKOBOJlhTHbiX JJieKTpO,!I,OB, BhlllOJIHeH

HbiX B BH,!I,e CTpHnOB HJIH npOBOJIO'IeK, HMe10111,HX «i>opMy BHHTO

BOH JIHHHH c yrnoM HaKnoHa K o6pa3yiOll1,eii 45° • 

Bcero a .LJ.eTeKTope 3apH)J(eHHhiX 'laCTHU 6y.LJ.eT 5300-

5700 curHaJihHhiX npoBOJIO'IeK. Me)J(,!I,y 4 H 5 KaMepaMH no 

o6pa3yiOIUeH ll,HJIHH,!I,pa pacnOJIO)J(eHbl 16 Cll,HHTHJ1J1Hl1,HOHHhiX 

C'leT'IHKOB. 

Pa3Mepb1 .LJ.eTeKTopa onpe,!l,eJIHIOTCH TeM ycnoaueM, 'ITO 

TpeKH 'laCTHU OT pacna,!I,OB nHOHOB H MIOOHOB ,!I,OJI)J(Hbl non

HOCTblO 3aaopa'IHBaThCH B .LJ.eTeKTope. MaKCHMaJibHaH JHep

rHH no3HTPOHOB B H3y'laeMhiX pacna,!l,ax 70 M3B. llpu none 

1,7 T pa.LJ.HYC KpHBH3Hbl TpeKa n03HTpOHa-13,7 CM. llpH 

yCJIOBHH, 'ITO MHllleHh MO)J(eT HMeTb pa.LJ.HYC ,!1,0 5 C.M, no

Jiy'laeTCH BHelllHHH pa,!I,HYC ,!l,eTeKTOpa 32 CM. 

BhiCOTa ,!l,eTeKTopa - 60 CM. reoMeTpH'IeCKHH TeJieCHbiH 

yroJI COCTaBJIHeT - 2 TT Cp. llpH HaJIH'IHH MarHHTHOrO nOJIH 

J«i>$eKTHBHbiH TeJieCHhiH yrOJI ,!l,eTeKTHpOBaHHH ,!I,JIH 'laCTHIJ, 

C HMnyJihCOM - 70 M3B/c, H.LJ.Yll1,HX H3 UeHTpa MHIIIeHH, 

npu none 1, 7 T paaeH - 0,4. 4rr cp. 

Pa3pellleHHe, ,!l,aaaeMoe KaMepoii, 3aBHCHT oT ycnoauii 

pa60Tbl, yrJia npOXO)J(,!I,eHHH TpeKa H T.,!l,. llpH paCCTOHHHH 

Me)J(.LJ.Y npOBOJIO'IKaMH 2 MM OHO JIY'IIlle 'leM 1 MM ,!I,JI.H 'laCTHIJ,, 

npoxo.LJ.Hll1,HX no.LJ. yrno~ MeHee 40° 17 /. Pa3pellleHHe no rny-

6uHe KaMepbl onpe,!l,eJIHeTCH yrJIOM Me)J(.LJ.Y HHTHMH H COCTaB

JIHeT ±3 MM. 

To'IHOCTh onpe,!l,eneHHH JHepruu 'laCTHUhi B KaMepe 3aau

CHT B OCHOBHOM OT noTeph JHeprHH B MHllleHH, B Cll,HHTHJI

JIHTOpax H TO'IHOCTH onpe,!l,eJieHHH TpaeKTOpHH 'laCTHll,. p ac-
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noJIO)f(CHHC CUHHTHJIJIHUHOHHbiX C<JCT'IHKOB B .D.CTCKTOpe Bbi-

6paHO C Ta~HM paC<JCTOM, 'IT06bl mo6a~ <JaCTHUa C MaKCH

MaJibHOH 3HeprHeH npOXO.IJ.HJia nyTb, paBHMH nOJIOBHHe OK

py)f(HOCTH HJIH 60Jibllle, BO BHeiiiHHX no OTHOIIIeHHIO K CUHHTHJI

JIHTOpaM KaMepax. 3TO npHBO.D.HT K TOMy, 'ITO pa.D.HYC Kpu

BH3Hbl TpeKOB <JaCTHU H3Mep.KeTCH C BbiCOKOH TO'IHOCTbiO 

/.n.o - 0,50/o/. To<JHOCTL onpe.n.eneHHH 3Hepruu HeCKOJILKO 

xy)f(e /npu E,. = 70 M:JB -I ,Bfl/o/. OcHOBHOH BKna.n. a He

TO'IHOCTb H3MepeHHH 3HeprHH .IJ.aiOT: HeTO'IHOCTH Onpe.n.eneHHH 

noTe pH 3HeprHH B MHIIIeHH j- 1 ,4fl/o/, pa.n.uyca H HaKJIOHa 

TpeKa j-0,7fl/o/, noTepH 3HeprHHBCUHHTHJIJIHTOpe/- 0,9fl/o/. 
To<JHOCTh onpe.LJ.eneHHH 3Hepruu .LJ.JIH <JaCTHU c MCHhrneu 

3Hcprueu yxy.LJ.rnaeTcH. 3ueprux 25 M:JB H3MepxeTcH c To<J

uocThiO - 5fl/o, ecnu He npHHHMaTb cneu.uanhHbiX Mep /yMeHb

rnenue BCJIH'IHHbl MarHHTHOFO nonH, HCnOJib30BaHHC 6onee 

TOHKHX MHIIICHCH H T .n./. 

5. ,/J,emeK1110p 2QMMQ- K8QH11108 

)J.eTeKTop raMMa-KaaHToa I puc. 2/ npe.LJ.cTaanxeT co6ou 

MaFHHTHbiH cneKTpOMCTp 3JICKTpOH- n03HTpOHHbiX nap OT 

KOHBCpCHH raMMa- KBaHTOB B CBHHU.e, OKpy)f(aiOll.lCM .LJ.CTCK

TOp 3apH)f(CHHbiX <JaCTHU. CBHHUOBhiH KOHBepTOp npC.LJ.CTaa

JIHCT C060H UHJIHH.LJ.p .LJ.HaMeTpOM 66 CM H BbiCOTOH 60 CM. 

TOJill.lHHa KOHBCpTopa Bhi6HpaeTCH B 3aBHCHMOCTH OT TOFO 

pa3pCIIICHHH no 3HCpFHHM, KOTOpOe HC06XO.LJ.HMO nony<JHTb, 

H 6y.LJ.CT COCTaBJIHTb -0,5-2 MM. flpe.LJ.YCMaTpHBaCTCH B03-

MO)f(HOCTb 3aMCHbl HJIH Y.LJ.aneHHH KOHBepTopa. Cuapy)f(H KOH

BCpTOp OKpy)f(aCTCH 24 CUHHTHJIJIHUHOHHbiMH C'ICT'IHKaMH. 

B cny<Jae 6naronpuxTuou <tJouoaou cuTyauuu cu.uuTunnxuuou

HLie C<JeT<JHKH 6y .LJ.YT pacnOJIO)f(eHbl nepe.LJ. KOHBepTOpOM. 

3TO n03BOJIHT 6onee TO'IHO H3MepHTb 3HCpFHIO raMMa-KBaH

TOB. 3aTCM pacnonaraiOTCH KOHUeHTpH<JeCKHe CJIOH BOChMH 

npoaono'IHLIX nponopu.uoHanhHLIX KaMep. B TpeTbeH u <JeT

aepTOH KaMepax H3Mep.HeTcH z -Koop.LJ.HHaTa. Bcero a Ka

Mepax .IJ.eTCKTOpa raMMa-KBaHTOB CO.LJ.ep)f(HTCH OKOJIO 10500 
CHFHaJibHbiX npOBOJIO'ICK. 

Pa3Mep MaKCHMaJILHoro pa.LJ.uyca .LJ.eTeKTopa raMMa

JCBaHTOB /53 CM/ Bb16paH TaKHM o6pa30M, 'IT06LI npu JII060M 
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pacnpe.LJ.CJieHHH 3HeprHH Me)f(.LJ.Y KOMnOHeHTaMH napbl CaMaH 

3HeprH<JHaH <JaCTHUa nOJIHOCTbiO 3aBopa<JHBaJiaCb B <JYBCT

BHTCJibHOM 06beMe. fipH 3TOM 'laCTHUa nepeceKaeT KaMepbl, 

pacnoJIO)f(CHHbiC B6JIH3H KOHBCpTopa, TO eCTb npHMepHO Ha 

.LJ.HaMeTpe TpaeKTOpHH n0.11. yrnOM, 6JIH3KHM K 90 °. finaro

.LJ.ap.H 3TOMY, pa.LJ.HYC KpHBH3Hbl H3MepHeTCH C BbiCOKOH TO<J

HOCTbiO. To<JHOCTL H3MepeHHH 3uepruu raMMa-KaauTa on

pe.LJ.enHeTcH npe)f(.LJ.C acero norpernuocT.HMH a onpe.LJ.eneuuu 

noTepb 3HeprHH B KOHBCpTOpe H CU.HHTHJIJIHTOpax. flpH TOJI

lllHHC KOHBCpTopa -0,5-1 MM .Ll.JIH raMMa-KBaHTOBC 3Hep

rHeH 50-70 M3B ona COCTaBHT - 2- 3fl/o. 
BhiCOTa KaMep paana 60 eM. llpu 3TOM TenecHbiH yron 

.LJ.JIH perHcTpauuu raMMa-KaanToa c 3Heprueu 70 M:JB, H.LJ.y

mux H3 U.CHTpa MHIIIeHH, npH none 1,7 T, COCTaBJIHCl /0,34-
-0,48/ .!J TT cp B 3aBHCHMOCTH OT TOFO, KaK pacnpC.LJ.CJIHTCH 

3HeprHH raMMa-KBaHTOB Me)f(.LJ.Y KOMUOHCHTaMH napbl. 

6. C~JUH111U/VZJl!JUOHHble ct.temt.tww 

U HQHOCeKyHOHQJl 3AeKmpOHUKQ 

KaK y)f(c roaopunocb BhiiiiC, a .LJ.CTeKTopc 3apH)f(CIIHhiX 

<JaCTHU. ycTaHaBJIHBaCTCH UHJIHH.LJ.pH'ICCKHH PH.LJ. H3 16 CU.HH

THJIJIHU.HOHHbiX c<JeTttHKOB. Cpe.LJ.HHH .LJ.HaMeTp P».LJ.a 250 MM. 

Tonmuua cu.unTunnxu.uoHHhiX c<JeT<JHKOB - 5 MM, BhJCoTa -

60 CM. CaeTOBhiC HMnynhChl oT CU.HHTHnnxTopoa nocTynaJOT 

Ha <IJoToKaTO.LJ.bl <J>3Y UO CBeTOBO.LJ.aM .LJ.JIHHOH l,J M, H3FOTOB

JiflCMbiM H3 BhiCOKonpo3pa<Jnoro nneKcurnaca. )J.nfl nonytteHHfl 

BbiCOKOFO BpeMCHHOFO pa3peiiiCHHH 6y.LJ.yT HCUOJib30BaHbl 

<1>3Y Tuna XP 1020. 
B raMMa- .LJ.eTeKTope ycTauaanuaaeTcH uunHH.LJ.PH'IecKHH 

PH.Ll. H3 24 CUHHTHJIJiflU.HOHHbiX C4CT'IHKOB. )J.uaMeTp PH.LJ.a 

666 MM. TOJilJ.lHHa C4eT4HKOB - 5 MM, BbiCOTa - 60 CM. 

TaKHM o6pa3oM,, a uunHH.LJ.PH<JecKux pH.LJ.ax ucnonh3yeTcH 

40 CU.HHTHJIJIHUHOHHblX C<JeT4HKOB H COOTBeTCTBYIOll.lee 'IHCJIO 

<1>3Y XP 1020. 
11MnynhCbl OT <1>3Y nocTynaJOT B CHCTeMy HaHOCeKYH.LJ.

HOH norHKH, ablpa6aTLJBaiOmeu HMnynLc 3anycKa aceu ycTa

HOBKH /MaCTep- HMnyJILC/, a TaK)I(e Ha CHCTCMY apeMeHHOFO 

aHanu3a. BpeMeuuou aHanu3, npu KOTopoM 6y.LJ.eT Y<JHTLIBa-
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TbCB MeCTO nona)l,aHHB '-laCTHIJ;bl B CIJ;JIHTHJIJIBTOp, nOJBOJIBeT 

nony'-IHTb paJpeweuue 1-2 He. • 

KouKpeTHaB noruqecKaB cxeMa 3JieKTpoHHKH 6y.IJ.eT Ja· 

BHCeTb OT CBO~CTB H3y'-laeMOrO npo:u;ecca. llpH HJy'-leHHH 

pacna)l,OB fl. -• ey H TT-> evy ecTeCTBeHHO noTpe6osaTb cos

na)l,eHH~ Tuna (Ai -A. ) . (B k • Bp) I i,j = 1,2, ... ,16 ; 
k, P = 1,2 , ... , 24 CM, puc. 21. Cosna)l,eHHB Ai • Ai oJ· 

Ha'-laiOT BblneT noJHTpoua HJ MHilleHH. Cosna)l,eHHB B k • B p 
npOHCXO)l,BT npH B03HHKHOBeHHH 3JieKTpOH-U03HTpOHHO~ na

pbl. llpH 3TOM, '-IT06bl 6biTb JaperHCTpHpOBaHHbiMH, H no· 

3HTpOH, H raMMa·KBaHT )l,OJI)I(Hbl HMeTb 3HeprHIO B npe)l,enax 

HeKoToporo .IJ.HanaJoua, onpe.IJ.enBeMoro senH'-IHHo~ MaruuT

uoro nOJIB, paCCTOBHHeM Me)K)l,y COOTBeTCTBYIOJUHMH C'-leT

'-IHKaMH I .IJ.pyrHMH cnosaMH, JHa'-leHHBMH I i- j I HI k- P I I, 
pa3MepaMH MHilleHH H BbiCOTO~ KaMepbi. 

0'-leBH)l,HO, '-ITO 3anyCKH YCTaHOBKH 6y)l,yT onpe)l,eJIBTbCB 

JIH60 ~H3H'-IeCKHMH npo:u;eccaMH C y'-laCTHeM nOJHTpOHOB H 

raMMa·KBaHTOB, nu6o cnyqa~HbiMH cosna)l,eHHBMH. B noc

ne)l,HeM CJiy'-lae pelllaiOIIJ;ee 3Ha'-leHHe HMeeT HHTeHCHBHOCTb 

COBna)l,eHH~ B raMMa·)l,eTeKTOpe, nOCKOJibKY B )l,eTeKTOpe 

n03HTpOHOB no)l,aBJIBIOIIJ;ee '-IHCJIO COBna)l,eHH~ 6y)l,eT Bbl3bl

BaTbCB n03HTpOHaMH C nO)l,XO)l,BIIJ;e~ 3HeprHeH OT pacna)l,a 

MIOOHOB. llpH HHTeHCHBHOCTH OCTaHOBOK - 5 • 106 C -i , 

CKBa)KHOCTH - 0,5 H pa3pelllaiOIIJ;eM BpeMeHH - 10 HC mo6oe 

COBna)l,eHHe B raMMa·)l,eTeKTOpe 6y)l,eT B -10o/o cnyqaeB 

COBna)l,aTb C BbiJieTOM n03HTpOHa. 

C :u;enbiO yMeHblllHTb '-IHCJIO COBna)l,eHHH B raMMa • )l,eTeK • 

TOpe 6y)l,eT HCnOJib30BaHa HH~OpMaiJ;HB OT nponopiJ;HOHaJibHbiX 

KaMep. llpH 3TOM MO)KHO Cy3HTb )l,HanaJOH perHCTpHpyeMbiX 

3HeprHH raMMa·KBaHTOB, a TaK)Ke CyiiJ;eCTBeHHO nOHH3HTb 

~OH cny'-laHHbiX COBna)l,eHHH. 

AononHHTenbHoe CHH)Keuue '-IHCna cny'-laHHbiX cosna.IJ.e· 

HHH 6y.IJ.eT .IJ.OCTHrHyTo BBe.IJ.eHHeM onpe.IJ.eneHHbiX Tpe6osa

HHH K yrnoBbiM KoppenH:u;HHM Me)K.IJ.Y TpeKaMH B )l,eTeKTope 

n03HTpOHOB H B raMMa· )l,eTeKTOpe. 

llpH HJy'-leHHH pacna)l,OB C TpeMB 3apB)KeHHbiMH '-laCTH· 

I.J,aMH I fl." e e e , " -. eve e I npo6neMa cny'-la~HbiX JanycKoB 

CTaHOBHTCB O'-leHb OCTpOH. HeTpy)l,HO OI.J,eHHTb, '-ITO npH 

HHTeHCHBHOCTH OCTaHOBOK -5 •10
6 C-~ CKBa)KHOCTH -0,5 

H pa3 pelllaiOIIJ;eM BpeMeHH -10 HC '-IHCJIO CJiy'-la~HbiX COBna)l,e • 

12 

HHH Tpex' noJHTpOHOB OT pacna)l,OB MIOOHOB B MHilleHH 6y)l,eT 

-2·10 4 c-
1 

YMeHbllleuue '-IHcna cny'-laHHbiX JanycKoB B 3TOM cnyqae 

6y)l,eT )l,OCTHrHyTO 6naro)l,apB npHMeHeHHIO 3JieKTpOHHOH no

rH'-IeCKO~ cxeMbi, pearupyroiiJ;eH ua 3HaK '-laCTHI.J,bi, TO'-IHee, 

Ha npHCYTCTBHe 3JieKTpOHa. C I.J,eJibiO C03)l,aHHB 6naronpHBT· 

HbiX yCJIOBHH )l,JIH pa60Tbl TaKO~ CXeMbl, a TaK)Ke )l,JIH TOrO, 

4T06bi Ha)l,e)KHO perHCTpHpOBaTb '-laCTHI.J,bl C )l,OCTaTO'-IHO 

MaJibiMH 3HeprHHMH 115-20 M:JBI, MarHHTHoe none 6y.IJ.eT 

CHH)KaTbCH. 

3neKTpOHHbie CHCTeMbl 6biCTpOH JIOrHKH 6y)l,yT C)l,eJiaHbl 

Ha HHTerpaJibHblX CXeMaX. llo-BH)l,HMOMy, HaH6onee onTH· 

MaJibHbiM nyTeM HBJIHeTCB COJ)l,aHHe cnei.J,HaJIH3HpOBaHHbiX 

ynpaBJIBeMbiX JIOrH4eCKHH CeTeH. 

7. 3.1!el<mpOHUI(Q nponOpijUOHQ/lbHbiX I(QMep 

Curuanbi, nonyqaeMbie c nposono'-leK nponopuuouaJibHOH 

KaMepbl, o6pa6aTbiBaiOTCH ITO 6onee HJIH MeHee CTaH)l,apTHOH 

CXeMe, npHHHTOH B HaCTOBIIJ;ee BpeMH, TO eCTb YCHJIHBa· 

IOTCH, ~OpMHpyiOTCH, Ja)l,ep)KHBaiOTCH, nponycKaiOTCH '-lepe3 

ynpaBJIHeMbie BOpOTa H 3aiTOMHHaiOTCB. llpe)l,ITOJiaraeTCB, 

4TO onepai.I,HH 6y)l.yT BblllOJIHHTbCH C nOMOIIJ;biO 60.iJblllHX ru6· 

pH)l,HbiX HHTerpaJibHbiX CXeM, B KOTOpbiX 6y)l.yT CO)l,ep)KaTbCB 

BCe He06XO)l,HMbie 3JieMeHTbl. IlpH 3TOM npe)l,yCMaTpHBaeTCB 

B03MO)KHOCTb BbiBO)l,a C~OpMHpOBaHHOrO HMITYJibCa I.IJ.O Ja· 

)l,ep)KKHI )l,JIH HCITOJib30BaHHH B 6biCTpOH JIOrHKe. 

lllHpOKO pacnpOCTpaHeHHbiM BapHaHTOM HBJIHeTCH pacno· 

JIO)KeHHe npe)l,yCHJIHTeJieH B Henocpe)l,CTBeHHOH 6JIH30CTH OT 

KaMepbi. B OITHCbiBaeMOH ycTaHOBKe 3TO HeB03MO)KH0 H3- 3a 

He.IJ.OCTaTKa MecTa, CBBJauuoro c 6oJiblllOH nnoTHOCTbiO 

ycTaHOBKH KaMep H orpaHH'-IeHHOCTbiO pa6o'-leH o6naCTH 

MarHHTHOrO ITOJIB. ll03TOMY 3JieKTpOHHKa nponopi.I,HOHaJibHO~ 
KaMepbi pacnonaraeTC.II ua BpMe MarHHTa. Ilpu 3TOM .IJ.JIHHa 

ITO)l,BO)l,BIIJ;eH npOBOJIO'-IKH OT KaMepbl )),0 HHTerpanbHOH CXeMbl 

He npeBbiillaeT 2 M. 
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BMBO~ npoaonoqeK H3 KaMep npoH3BO~HTCH rpynnaMH 

no 32 Ha OT~CllhHYIO nnaTy, Ha KOTOpOH pa3MCII.{aCTCH BCH 

Heo6xo~HMas JneKTpOHHKa ~ns 32 KaHanoa. llnaTLI pacnona

raiOTCH Ha 16 nHHeifKax no 32 nnaThl a nHHeiiKe. KaJK~as 

nHHeifKa co~ep)f(HT JneKTpOHHKY ,n;ns 1024 HHTeii nponopu.Ho

HallbHOH KaMephl. 

8hiBO~ B 3BM npOH3BO~HTCH rpynnaMH no 32 npOBOnoq

KH B COOTBCTCTBHH C norHKOH, pa3pa6oTaHHOH paHee ~ng 

HCKpoBhiX KaMep 
1
H/ . YcTpoifcTBO ynpaaneHHJI BhlBO.IJ.OM 

un!IJopMau.uu B 38M pacnonaraeTCJI B 6noKax KAMAK. 

8. C/>UAbmpOf.IUJI nomoKa UHtjOpMOf.IUU 

floTOK HH$OpMaiJ.HH CO CllCKTpOMCTpa MO)f(CT ~OCTHraTb 

OYCHb 60llbillHX BCllHYHH. no OQCHKaM, cpe~HJIJI BCllHYHHa 

o~noro perucTpupyeMoro co6biTHJI cocTaBnBeT 300-

1000 6au1iJ. EcnH HCXO~HTb H3 BCllHYHHbl MepTBOro BpCMCHH, 

CBJ13aHHOrO C He06XO~HMOCTbiO 3a~ep)f(KH CHrHana OT npo

nopQHOHallbHbiX KaMep I ~o - 1 o-6 
cl, To nonyqaeTCB, YTo 

MaKCHMallbHbiH B03MO)f(HbiH nOTOK MO)f(CT ~OXO~HTh ,11;0 

-10
9 6aum/c -• . TaKoif noToK HH$opMau.~~ a HacTOBlQee 

BpCMJI HCB03MO)f(H0 nepepa60TaTb HllH ,n;a)Ke nponyCTHTb 

qepe3 H3BCCTHbiC ycTpOHCTBa BBO~a B 38M. npe~nonara

CTCJI, YTO BbiBO)J. HH$OpMaQHH 6y~eT OCYlQCCTBllJITbCJI qepe3 

npOMC)f(YTOYHYIO ManyiO 38M I"XbiOllCTT-llaKKap~" HllH 

EC -10IOI. 3To cpa3y onpe~enBeT MaKCHManhHo B03MO)f(

HYIO CKOpOCTh BhiBO~a -IQ
6 6aum/c. Ha caMOM ~ene CKO

pOCTb nonyqaeTcB MCHhWe 8 · 1 -3 ·I 0 5 6aum/ cl. no

CKOllhKY pacnpe~eneHHC BpCMCHH TIOCTynneHHJI C06biTHH Ho

CHT CTaTHCTHqeCKHH xapaKTep, TIOTOK HH$OpMaQHH ~Oll)f(CH 

6biTb ClQC B 3-IQ pa3 MCHbillC, TO CCTb 13-101· 10
4 6aum/c, 

~pyrHMH cnoaaMH, He 6onee -100 co6blmuu/c. 3ToT noToK 

no- npe)f(HCMY oqeHb BCllHK H COOTBCTCTByeT MaKCHMallhHOH 

CKOpOCTH 3anHCH Ha MarHHTHYIO llCHTY. JanHChiBaTh TaKoe 

KOnHqeCTBO C06hlTHH Qenecoo6pa3HO TOllbKO B TOM cnyqae, 

ecnH 3Ta HH$opMaU.HJI B OCHOBHOM none3HaH. Cne~yeT 3aMe-
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THTb, YTO BpCMJI Ha6opa 3KCnepHMCHTallbHhlX .D.aHHhlX npH 

JTOM He 6y~eT 6onhWHM, 3a 24 qaca 3KCTI03HUHH MO)f(HO 

Ha6paTb HCCKOllhKO MHllllHOHOB C06biTHH. 

llpH H3YYCHHH pellKHX npoueCCOB OCHOBHOH nOTOK C06M

THH npencTaBnBeT co6oii $oH, a apeMB 3Kcno3HU.HH aenHKO. 

8 CBB3H c JTHM B03HHKaeT Janaqa npenaapnTenLHoii $nnhT

paU.HH C06biTHH nepe11 TCM, KaK BhiBOllHTb HH$OpMaQHIO B 

38M, a 3aTeM 3aTIHCbiBaTb ee Ha MarHHTHYIO llCHTy. 3Ta 

Janaqa pewaeTcB B HeCKOllhKO JTanoa. 

OrpaHHYCHHe noToKa HH$opMaU.HH npe)f(ne acero npou3-

BO~HTCH 3llCKTpOHHhlMH norHqeCKHMH CXCMaMH, Bhlpa6a

ThiBaiOII.{HMH MacTep-HMnynbC. flo OII;CHKaM, Bhl6paHHaH nOrH

Ka o6ecneqHaaeT K03$$HUHCHT OT6opa -10
5 

H COOTBCTCT

BCHHO npH HHTCHCHBHOCTH OCTaHOBOK - 5 ·10
6 

C -l 50-

100 Macmep- uMnyAbcoe e ceKyHoy. 
8 KaqecTae cne.n:ywll.{ero ypoBHB $HnhTpau.HH HH$opMauHH 

6yneT ucnonL3oBaHa cneuHanH3HpoaaHHaB cHcTeMa PACTP 

IPACno3HaBaHHe T PeKoal. 3Ta cucTeMa, BKnwqaiOlQaJI 

6McTphiH npoueccop, BLmonnBeT cne.n:ywmHe !IJynKU.HH: 11 BLI

nenBeT Te npoaonoqKu, l<oTopLie cpa6oTanH oT TpeKoa; 

T.C. HllCHTH$HU.HpyeT TpCKH YaCTHU; 21 OTBepraeT cny
qaH, KOrlla HCT HaCTOJilQHX TpCKOB; 31 OCYlQCCTBllJICT 

llOnOnHHTCllhHYIO $HllhTpaUHIO C06biTHH no 6onee )f(CCTKHM 

3HepreTHYCCKHM H yrnOBhiM KpHTCpHBM, YCM 3TO .n:enaeTCJI 

3llCKTpOHHOH CXCMOH Bbipa6oTKH MaCTep- HMTIY.llhCa;AI BLI

llaCT llllJI HCllOllh30BaHHJI npu .D.allhHCHWCH o6pa60TKC KOOp

llHHaThl U.CHTpa KpHBH3Hhl H pallHYC KpHBH3Hhl HllCHTH$HU.H

poBaHHhiX TpCKOB. 

Hn!IJopMaU.HJI o cpa6oTaRWHX npoRorwqKax no.D.aeTC.!l B 

cucTeMy PACT P o.anoapeMeHHO c 3anoMHHaHHeM ee Ha 

TpHrrepax llaM.!ITH, BXOll.!lillHX B 3llCKTpOHHKY OT.IJ.CllhHhiX npo

BOnoqeK. 

Ou.eHKH noKa3hi~aiOT, YTO ecnu ypoaeHh $ona B 3ane 

cylQeCTBeHHO He H3MCHHTC.!l, npHMeHeHHe CHCTCMhi PACT P 

n03BOllHT orpaHHqHTh llOTOK HH$OpMaU.HH .D.O 3-5 C06hlTHH 

B CCKYHllY npH H3yqeHHH pacnallOB 11 'e Y H 7T ._,. e V Y H .IJ.O 

8-15 C06hiTHH B CCKYHllY npH H3YYCHHH pacnallOB 11 • ee e H 

rr ·l> e z, e e . 

BpeMH pa6oTbi 

ManbiM I:" 10 -
4 

CHCTt.!Mhi PACT P 6y.acT ..lOCTaTOYHO 

c/. BbiBO.D. HH$opMauuu H3 Tpurrepoa 
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naMJITH B ManyiO 3BM oeyiQeeTBliJieTeJI DO <:Hruany e 3TOH 
eHeTeMhl. IlpH 3TOM B 3BM Bhi,IJ;al0Te11 TaiOKe eBe,IJ;eHHJI 
0 llOllO)I(eHHH TpeKoo: 

Mana11 3BM pa6oTaeT ua nHHHH e 3BM EC-1040, o 
KOTOpOii DpOH3BO,D;HTe11 OKOH'IaTeliLHaJI ~HllLTpal{HJI BH~p

Mal{HH. 3,IJ;eeL Bhi'IHeliJIIOTeJI TO'IHhle opeMeHHWe xapaKTepHe
THKH H npOBO,IJ;HTeJI npoeTeHmHH KHHeMaTH'IeeKHii auanH3 
3aperueTpupooaHHhiX eo6LITHii. OeTaiOIQHeeB eo6LITH11 3a
nueLioaroTe11 ua MarHHTHYJO neuTy ,IJ;ll11 noene,IJ;yroiQeii o6pa-
6oTKH Ha MOIQHhiX 3BM. Ilpe,IJ;nonaraeMhiH DOTOK TaKHX 
eo6LITHH 0,5-1,5 B eeKyH,IJ;Y. IlOMHMO ~HliLTpauHH, ua 3BM 
EC-1040 6y,IJ;eT npooo,D;HTLeB auanu3 qaeTH eo6biTHii e uenLIO 
onepaTuouoro KOHTpon11 npoueeea ua6opa 3KenepuMeHTanL
Hhlx ,IJ;aHHhiX. 

9. MazHU111 

,D;eTeKTHpyroiQaB qaeTL eneKTpoMeTpa paenonaraeTeB 
o MaruuTe CII-173. B nonroeax-oeTaoKax MaruuTa c,IJ;enauhl 
He06XO,IJ;HMhle OTBepeTHJI ,IJ;llJI BhiBO,IJ;a HH~OpMal{HH H3 npo
DOpl{HOHaliLHhiX KaMep H YCTaHOBKH eoeTOBO,IJ;OB. 

Ocuoouhle ,IJ;aHHhle MaruuTa CII-173 

,D;uaMeTp pa6oqeii o6naeTH MaruuTuoro 
ll01111 
BLieoTa pa6oqeii o6naeTH MaruuTuoro 
ll01111 
ra6apHTHhle pa3Mephl MarHHTa 
Bee MaruuTa 
Bee OT,IJ;enLHhiX 6noKoo 
Benuquua MaruuTuoro non11 

16 

- 108 CM, 

- 847100 CM, 

360x280x300 eM 3 

150 111, 
- ue 6onee 19 111, 

,IJ;o 1,8 Tlnpu 
eune ToKa 2000 A 
H uanpB)I(eHHH 
450 Bl. 

10. 0cH06Hble xapaK•epucltfurru cneK•poMe•pa APEC 

)J.eTeKTOpLI 

Pa3uepw ,IJ;eTeKTopa 
3apJI)I(eHHLIX 'laeTHil 

KonsqecToo nponopuso
uanLuwx KaMep o .neTeK
Tope 3apJI)I(eHHLIX 'laeTHI{ 

)J.saueTp I- ro P».na 
CllHHTHJIJIJII{HOUHLIX 
e'leT'IHKOB I 16 WT ./ 

)J.HaMeTp KOHBCpTopa 
raMMa- KBaHTOH 

Pa3Mepw ,IJ;CTCid npa 
raMMa- KHalil UB 

Konuqeel oo nponnpuuo
uanLHbiX KaMcp B ,IJ;ClCK
TOpe raMMa- KBaU TOO 

)J.uaMeTp 2- rn pH,D;a 
CllHHTHllliJII{HOIIHLJX 
C'ICT'IHKOB /24 WT ./ 

reoMeTpH'ICCKHH 
TeneenLIIi yr·on 
CllCKTpOMCTpa 

flpOeTpaUCTBCHHOC 
pa3pewe11ue 

BpeMenuoc pa t pcrncuuc 

Pa3Mepbl Man1111 a 

Bee MarnuTa 

Benuquua MaruuTnoro 
001111 

- el{BHTHnliJIIlHOHHLie C'ICT'IHKH, 
uun~puqecKue H rsnep6o
nuqecKHe nponopusonanLuwe 
KaMepw. 

., 
c/J64X60 CM. 

- 7 l{HJIHH,D;pH'ICCKHX, 4 runepfio
llH'IeCKHX 15700 HHTeHI. 

- 24,8 CM. 

- 66 CM. 

- <f•J06 .ll 60 CM;j 

- 0 UHJlHH..lpHLfCCKHX, 21-HDCpiH)
liH'ICCKHX I 10500 HHTeiil. 

- b7 C:M. 

2;; '-"P-

-"-"· 
HC 

- 3,ox2.ih:J,O .w :i 

- 150 n 

- ;to I ,8 T 
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11. KoumpoAb u ynpaeAeuue 

CnexTpoMeTp APEC npe.n;cTaBnJieT co6oii cno:>Kuyro cuc
TeMy, BKJIIO'IaiOII.(YIO O'leHb fiOJiblliOe 'IHCJIO 3JieMeHTOB, xa
paKTepucTHKH KOTopwx ueo6xo.n;uMo no.n;.n;ep:>KHBaTL nocToJiu
HLIMH C BbiCOKOH TO'IHOCTbiO B Te'leHHe MHOrO'IaCOBbiX 3KC
ll03HQHH. 3Ta 3a)J.a'la 6y)J.eT BblllOJIHJITbCJI C llOMO~biO OT
)J,eJibHOH 3BM KOHTpOJIH H ynpasneHHH. ny)J.eT KOHTpOJIHpo
BaTLCH BeJIH'IHHa MarHHTHoro nonx, uanpx:>Keuue ua nponop
QHouanLHLIX KaMepax, <1>3Y H 3JieKTpOHHbiX 6JIOKax, -HHTeH
CHBHOCTH B OT)J.eJILHbiX TO'IKaX 3JieKTpOHHbiX JIOrH'IeCKHX 
ex eM H T .n. Enaro.n;apx QHJIHH.IJ.PH'Iecxoii reoMeTpuu cneKTpo
MeTpa, )J.eTeKTHPYIOI.QHe 3JieMeHTbl, pacnono:>KeHHLie Ha O)J.HOM 
pa.n;uyce, HMeiOT npaKTH'IeCKH O)J.HHaKOBYJO 3arpy3Ky. 3TO 
ll03BOJIHeT OpraHH30BaTb Y.D.06HbiH KOHTpOJib 3a npaBHJib
HOCTbiO pafiOTbl Ka:>K)J.OrO 3JieMeHTa flO 3TOMy napaMeTpy. 

HeKOTOPLie napaMeTpw ycTauosxu, TaKue, xax senuquua 
MarHHTHoro nonx CII -173 H OTKJIOHHIOIQHX MaruuToB, 6y.n;yT, 
llO-BH)J.HMOMy, B HeKOTOpbiX npe.n;enax perynupoBaTbCH aB
TOMaTH'IeCKH C llOMOI.QbiO 3BM. 

Ynpasnxroi.Qax 3BM 6y.n;eT TaK:>Ke npou3BO.IJ.HTL nepexnJO
qeuux 3JieKTpouuwx noruqecxux cxeM B pe:>KHMLI pa6oTLI unu 
KOHTpOJIH OT)J.ellbHbiX y'laCTKOB 3THX CXeM. 

1. 

12. IlpozpaMMa :JKcnepuMeumoe 
ua ycmauoe~ee APEC 

I. Iloucxu pacna.n;os H npoQeccos, 
3anpei.QeHHbiX 3aKOHOM COXpaHeHHH 
MIOOHHOrO 'IHCJia 

+ + 
Jl·•e+y- OQeHKa BepxHeH rpaHHQbl OTHOCHTeJibHOH 

lo-ll sepoHTHOCTH pacna.n;a ua yposue -

+ + + 2. J1 -> e +e +e-
I COBpeMeHHaH OQeHKa - 2 ·1 o-8 I. 

OQeHKa BepxHeH rpaHHQbl OTHOCHTeJibHOH 
-II sepoHTHOCTH pacna.n;a ua yposue - 10 

lcospeMeuuax oQeHKa -2 ·10 - 9 1. + 
3. J1- +A ->e-+A*- OQeHKa BepOHTHOCTH npoQecca Ha YPOBHe 

-10 -l 3 
lcospeMeuuax oQeuxa -1 ,6· 10-8 1. 
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II. 11~cne.n;osauus pacna.n;os MIOOHOB 

t t 
f·l J1 1. J1 ·e tr,. - 6onee TO'IHOe H3Mepeuue cneKTpa no3uT

pouos, YTO'IHeHHe napaMeTpoB p H Tf 

oQeuxa B03MO:>KHoro OTJIH'IHH OT V-A sa
puaHTa cna6wx B3aHMO)J.eHCTBHH. 
H3MepeHHe cneKTpOB ll03HTpOHOB H y
KBaHTOB, OQeHKa B03MO:>KHOH npHMeCH 

t I 2. fl .e I '•· 11'/Y-

S - H P- CBJI3eH B CJia6oM B3aHMO)J.eHCT
BHH. 

+ + 
3. p. •e tve + 

l. 

- 1- ·-+ f/ t-e te 
p. 

onpe.n;eneuue BepoHTHOCTH pacna.n;a. 

III. 11 c c n e .n; o B a H u x c n a 6 o 3 n e K T p o M a r H u T H LI x 
pacna,n;OB llHOHOB 

~ 

77 +.e'tr,.\Y-

2. rr+.e+tz t-e+te--

HJMepeuue cneKTpos H yrnoBblx pacnpe
,1.\eJieHHH ll03HTpOHOB H y-KBaHTOB, H3y
qeuue CTPYKTypw nuoua, onpe.n;eneuae 
BeKTopuoro a(O) , H axcuaJILHoro b(O) 
$opM$aKTOpOB llHOHOB, CTaTHCTHKa 
-20 TLIC. CJiyqaeB. 
H3Mepeuue cneKTpos u yrnoswx pacnpe
.n;eneHHH, onpe.n;eneuue seKTopuoro(a)u 
aKCHaJibHbiX (b, ~) cllopMti>aKTOpOB llHOHa, 
onpe.n;eneuue 3JieKTpoMarHHTHoro pa
.n;uyca nuoua, nposepxa ranoTe3LI PCAC, 
COOTHOWeHHH anre6pb1 TOKOB, CTaTHC
THKa - 500 cnyqaes. 

,. 

IV . Y T o q H e u u e B e p o H T H o c T H 

I p.-e - yuusepcaJILHOCTL/ 

p a c n a .n; a rr 1 .. e ~ t r· 

V . 11 3 y q en He p a c n a,/.\ o B rr0
- Me 3 on a ( rr0 

• e + t- e-, 
0 t - t - 0 l· -) rr • e t e t-e t e , rr -• y -t e t c . 
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VI . 11 c c n e ,l.J, o B a H H e n p o .Q e c c a 11 + p • n + 1!11 + y 
/onpe,l.l,eneuue KOHCTaHThl HH,l.I,Y.QHpOBaHHOrO P-aJaHMO,l.J,eH
CTBHJI/ 

VII . 11 c c n e ,l.J, o B a H u Jl B 3 a u M o ,l.J, e u c T B u u n u o H o B 
H MIOOHOB C Jl,l.l,paMH 

/MHoroqacTH'IHhle npo.QeCCbi/ 

AsTopbi 6naro,l.l,apJIT B.n.~)Kenenoaa, JLI1.Jlanu,l.J,yca, 
li. M .llOHTeKOpBO Ja OOCTOJIHHOe BHHMaHHe H TIO,l.J,,l.l,ep)KKY 
uacTOJIII.(en pa6oTbi, a TaK)Ke B.r.3uuoaa, 6.<1>.KocTHHa, 
H.A.KyquucKoro, B.K.JlJIOH,l.l,eBcKoro, A.nonaxa u A.l1.<1>u
nunnosa Ja Mnoroqucneuubie nno,l.I,OTBOpHbie ,l.J,HCKyccuu. 

Jlumepamypa 

1. A.B.,4eMbJlHOa u op. OHJJH, P9- 8222, ,4y6Ha, 1974. 
2. C.M.KopeH'leHKO. AamopcKoe cauo. N!! 502350. biOAA. 

OHllOT3 N!!S, 1976. 
3. ,4./0.EapOUH, C.M.EuAeHbKUil. JlcJJ, 16, 557/1972/. 
4. ,4./0.EapOUH u Op. J/41, 14, 427/1971/. 
5. E.lloHmeKopao. )J(3T41, 53, 1717/1967/. 
6. M.ll.Kpaa'lyK u op. TpyObl MeJKOyHapoOH020 coaeUIQHUJl 

no MemoouKe npoaoAo'lHbiX KaMep /Ay6Ha, 1975/; OHJJH, 
,413-9164, cmp. 71-75, AY6Ha, 1975. 

7. R.Bouclier et al. NucLlnstr. and Meth., 88, 149(1970). 
8. B.B.BuWHJl1<06 u op. OHJJH, 10-5804, AY6Ha, 1971. 

20 

PyKonucb nocTynuna B HJ,l.J,aTenbCKHH OT,l.J,en 
16 ~eapanJI 1976 ro,D.a. 


