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BBe,n;eHHe 

B pa6ornx [1,2] 0IIHCaHa MH0r0M0,n;ym,Hllil 3KCIIepHMeHTanbHllil 

ycTaH0BKa MULTI )];JUI, H3yqeHIDI Man0yrJI0BbIX K0ppemm;nii Me)l()];y 

3apH)l(eHHbIMH qacTHI.{aMH, o6pa3yro:W:HXC.H rrpH pacrra,n;e .H,D;epHbIX 

CHCTeM. O,n;HOH H3 HHTepeCHbIX 3a,n;aq, r,ernaeMbIX Ha 31;0H ycTaH0BKe, 

HBJIHeTCH H3yqeHHe pacrra,n;a H,n;pa B C rrp0T0HHbIM rano Ha 

C0CTaBJIHIOII.{He era KJiaCTep1,1. B TaKHX K0ppeMI.{H0HHbIX 3KCrrepHMeHTaX 

Ba)l(HblM H3Mep.HeMbIM rrapaMeTP0M HBJIHeTCH OTH0CHTeJibHI,IH HMIIYJibC 

perHCTPHpyeMOH rrap1,1 qaCTHI.{ C MX Ha,n;e)l(HOH H,D;eHTHq>HKal{Heii. 

llo3TOMY ocH0BHbIMH rrapait:eTPaMH ycTaH0BKH .HBJI.HIOTC.H 

3HepreTHqecKoe, H30T0IIH0e H yrrroBoe pa3perneHHH BbI,D;eJieHHOH rrap1,1 

K0pperrttpoBaHHbIX qacTHI.{. B pa6oTax [1, 2] rrpHB0,ll;HJIHCI, rrepBbie 

pe3yrr1,TaTbl HCIIbITaHHH ycTaH0BKH MULTI Ha ycK0pHTerre Y-400M H 

61,ma ormcaHa ee K00p,D;H!'{aTHllil qaCTb Ha 0CH0Be MH0rorrp0B0JIQqHbIX 

nponopl{H0HanhHbIX KaMep (MIIK) 6e3 rrpHBe,n;eHIDI pe3yJibTaT0B ee 

HCIIbITaHHH Ha rryqKe ycK0pHTeJIH. 

Borrpoc1,1 MeTo,n;HKH MIIK paccMaTPHBanttc1, BO MH0rHx pa6ornx 

(cM., HarrpHMep, [3,4]), a B HaCT0.Hll{ee BpeM.H MX pa3HbIMH 

MO,ll;Hq>HKal{IDIMH 0CHall{eHI,I BCe C0BpeMeHHbie 3KCIIepHMeHTanbHbie 

ycTaH0BKH B q>H3HKe BbIC0KHX 3Heprnii. 

l.(eJiblO HaCTOH:W:eii . pa60Tbl HBJI.HJI0CI, HCIIbITaHHe Ha rryqKe 

TH)l(eJibIX HOHOB cttcTeMhI MIIK ycTaH0BKH. MULTI, oqeHKa ocH0BHhIX 

xapaKTepHCTHK MIIK rrpH perHCTPal{HH rrp0,D;YKT0B H,n;epHbIX ~eaKI.{HH C 

pa3HbIMH H0HH3YIO:W:HMH crroco6HocrnMH (B .Harneii 3a,n;aqe p H Be). 

CttcTeMa MIIK 

O6:w:ttii BH,n; crreKTP0MeTPa MULTI rroKa3aH Ha pHc.la. YcTaHOBKa 

C0CT0HT H3 rrorryrrp0B0,ll;HHK0B0r0 TeJieCK0IIa, 19-Mo,n;yrrhHOro 

nrracTHK-BGO-cneKTPOMeTPa H MIIK. CttcTeMa MIIK BbIII0JIHeHa B 

e,n;HH0M BaKYYMHO-IIJIOTHOM 06neMe H C0CTaBJieHa H3 ,D;BYX rrepe,D;HHX 

(XI, YI) H qeTb1pex 3a,D;HHX (X2, . Y2), (X3, Y3) Koop,n;HHaTI:lhIX 

nJIOCKOCTeii (pl.lc.16). CttcTeMa · Mill( .HBJIHeTCR Mo,n;epHH30BaHHbIM H 

,ll;0il0JIHeHHblM BapHaHT0M ra30BOH KaMep1,1, rrpe,n;Ha3HaqeHHOH paHee ,ll;JIH 

pernCTPal{HH H . H,D;eHmq>HKaIUm ' rrp0,D;YKT0B ' q>OTOq>parMeHTal{HH 

H,n;ep [5,6]. O6:w:llil MHHa KaMep1,1 230, MM, MaKCHManbHbIH yrnoBoii 

3mcBaT C0CTaBJIHeT 6orree 100 MCp. BXO):{HOe H. BbIX0,ll;H0e MaiiJiapOBbie 

oKHa ,n;HaMeTPaim 80 H 100 MM, TOJI:W:HHOH 8 H 2d MKM · rro,n;,n;ep)l(HBaIOTC.H 

rrpoBorroqHhIMH CeTKaMH BhICoKoii • (97 · · % ) · rrpo3pa1IHOCTH·. KaMepa 
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Pu:c.1. 06ru;u:ii BH,n: ycTaHOBKH MULTI (a), cxeMaTHqecKHH pa.3pe3 
Koop,n:HHaTHOH KaMepbI YCTaHOBKH c CHCTeMOH MfIK (6) 

pa60TaeT np.u CTaU.UOHapiiOM ra.30BOM HaIIOJIHeH.U.U. Tiocne 
cpopBaKYYMHoii oq.ucTKH ofo,eMa KaMep1,1 pa.30BaJI 3arrpaBKa ~ 3 JI 
pa6oqeii ra.3oBoii CMec.u o6ecrreq.uBaeT CTa6HJibHyro pa6ozy MfIK B 

TeqeHHe 15-20 qacoB. B KaqecTBe pa6oqero ra.3a .ucrron1,3yeTc.a CMec1, 

Ar+CHi rrp.u aTMoccpepHOM .D:aBJieH.U.U ( c ,n:o6aBKOH rrapoB MeT.UJiaJI.a IIpH 
CTeH,n:OBbIX HCIIbITaHH.aX qacmuaMH C MHHHMaJibHOH HOHH3yroru;eii 
crroco6Hocn10 OT H30TOIIOB 

55
Fe H 90Sr). Bee MI1K mroTOBJieHbI m 

KOHUeHTplflleCK.UX IIJIOCKOCTeii <pOJibrHpoBaHHoro CTeKJIOTeKCTOJIHTa. 
CHrHaJibHbie H.UTH ,n:HaMeTpOM 20 MKM HarnHynI c rnaroM 2 MM. KaTO,n:bI 
- CIIJIOIIlHbie :meKTpO,n:bI 113 HaKJieeHHOro Ha paMbI MeTa.JUIH3HpOBaHHoro 
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Maiinapa TOJI11J;HHOH 3 MKM. CyMMapuoe KOJIHqecTBO Beru;ecTBa KaMepbI, 
BKJIIOqaroru;eii B cefo1 (3 X 6) IIJIOCKOCTeH MTIK, Bxo.n:uoe .u BbIXO,n:uoe 
oKua, pa6oqu:ii ra3, cocTaBm1eT ue 6onee 50 MrlcM2

. Cu:ruan1,H1,1e HHTH 

MI1K q>OpMttpyIOT 256 HHq>OpMaUHOHHbIX KaHaJIOB, B TOM qncne no 32 

Kauana .n:m1 nepe,n:uttx (Xl, YI) H no 48 KauanoB .n:m1 3a,n:unx (X2, Y2), 
(X3, Y3) KOOp.D:HHaTHbIX nJIOCKOCTeH. 

CttcTeMa cq.UTbIBaHml HHq>OpMaI._\HH C MI1K opraHH30Baua Ha 6a3e 

auanoroBhIX 6noKOB :meKTPOHHKH • Tttrra PTIK-32, pa3pa60Tauu1,1x B 

O.I15Il1 [7]. IJo CBOHM cpyHKUHOHaJibHbIM B03MO)KH0CT51M PIJK-32 

auanomqeu cttcTeMaM Tnna PCOS II. 3neKTpOHHKa pemcTpauntt 
Bhmonueua B Btt,n:e KapT ua 32 Kauana, co.uep)KalllttX Bxo,uu1,1e 

npe,n:ycttJIHTeJIH-<pOpMHpOBaTeJIH H O3Y 06I11HM o6beMOM naMJITH 
32 X 16 pa3p51,n:Hb1X CJIOB. HMeeTCJI B03MO)KHOCTb H3MepeHHJI BpeMeHHOH 

KOOp,n:ttHaTbl perttCTPHpyeMoro co6bITHJI. BpeMJI cqHTbIBaHHJI 
KOOp,n:nuaTbl ~ 400 MKC. BbIXO.D:bl MI1K IIO,UKJIJOqaIOTCJI K KapTaM 

2-MeTPOBblM.U neuTOqHbIMH Ka6eJIJIMH. O6ru;ee qncno KapT, 
o6cJiy)KHBaI011J;HX CHCTeMy MTIK, paBHO BOCbMH. Ha pttc.2 cxeMaTnquo 

TIHT3HHC 
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P.uc.2. OJIOK-CXeMa cqHTbIBaHHJI HH<pOpMaUHH c MTIK: 
PTIK-32 - KapTbI pemcTPaUtttt cnrnanoB; EP- KOHTPonnep 

cqttTbIBaHHJI c 6yq>epHoii rraMJ1Th10; "H+HJIH" - nporpaMMHo
yrrpaBJIJieMbIH 6noK nomqecKHX <PYHKUHii; B/q - CHrHaJI BbICOKOH 
qacT0TbIYCK0pHTenJI 
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IlOKa.JaHa JIOrHKa cqHTbIBaHmI HHqJOpMaumi:, Il03BOJIJUOIIJ.a.51 

HCITOJib30BaTh CHrHaJibl "6bICTJ)bIH 11Jil1" co Bcex BOCbMH KapT H 

cpopMHpOBaTh TJ)HrrepHbIH CHrHaJI BT9poro ypoBHR M,R cqHTbIBaHHR 

HHcpOpMal.{HH c MITK, a no Heo6xo,n:HMOCTH TaK)l(e )]JIR BCeii ycTaHOBKH 

MULTI. 
OcHOBHoe Ha3HaqeHHe cucTeMhI MI1K B ycTaHOBKe MULTI -

KOOp.UHHaTHhie H3MepeHHR: . Il03Hl.{HOHHOe pa3,UeJieHHe qacTHI.{, 

BoccTaHOBJieHHe rpaeKTOpHii H orrpe.ueneHtte yrnoBoro pacrnopa Me)l(.uy 

KOppenHpOBaHHblMH qacTHl.{aMH. IloMIIMO OCHOBHOro Ha3HaqeHIIR MI1K 
CJIY)l(IIT )]JIR Bbipa60TKII . rpHrrepa BTOporo ypOBHR C ycJIOBIIeM 

cpa6aTbIBaHIIR COOTBeTCTBYIOIIJ.IIX IIJIOCKOCTeii. 3To ~03BOJIReT CIIJibHO 

rro,uaBHTb qJOH OT HeiirpOHOB II y-KBaHTOB, a TaK)l(e OT qJOHOBbIX 

3ap.a)l(eHHhIX qacTIIU. CIIcTeMa MI1K cny)l(HT )]JIR oT6opa 

·.n:ByxqacTHqHhIX co6hITIIH. TaKoii OT6op co6hITHii Heo6xo,n:HMO 

rrpOBO,UIITb rrpII Ha6ope ,uaHHbIX B 3KCrrepIIMeHTe no pacrra.uy 
8
B ➔7Be + p c perncrpau;IIeii o6oIIx rrpo,uyKToB pacrra.ua, T.K. 

oueHoqHhIH pacqeT rroKa.JhIBaeT, qTo qacrnTa co6hITIIH oT pacrra,ua 
8
B 

rrpII OIITIIMaJibHOH TOJIIIJ.IIHe MHllleHII COCTaBJIReT HeCKOJibKO ,ueCRTKOB B 

qac rrpII o6meM qIIcJie 1000 1/ C Ila,[laIOIIJ.IIX Ha MIIllleHb .a,uep 
8
B. 

,[(JIR 3cpcpeKTHBHOro OT6opa ,n:ByxqaCTHqHblX co6bITHH, a TaK)l(e 

)]JIR OT6opa peaJihHblX rpaeKTOpHH II OT6paKOBKII JIO)l(HblX CJie,UOB OT 

B03M0)1(HbIX HaBO,UOK II llIYMOB MHoroKaHaJibHOH CIICTeMhl CIIrHaJibHhie 

IIJIOCKOCTH MllK, COCTaBJIRIOIIJ.IIe COOTBeTCTBeHHbie rrapbl (Xl,Yl), 
(X2,Y2), (X3,Y3), noBepttyThI ,upyr omocIITeJibHO .upyra. TaKaJI 

reoMerpII.a yrrpomaer rrpoue,uypy Bh16opa cooTBeTCTByIOIIJ.eii rrapbI 

KOOp,UHHaT rrpII MHororpeKOBbIX co6bITIIRX HJIII co6bITIIRX, 

corrpOBO)l(,UaeMbIX qJOHOBbIM HJIII cnyqaHHbIM cpa6aThIBaHHeM 

CIIrHaJibHOH rrpOBOJIOKH. ,[(pyroii B03MO)l(HOCTblO OT6opa RBJIReTCR 

OT6paKOBKa rpaeKTOpIIii, He rrpoeuIIpyIOIIJ.IIXCR Ha aKTIIBHyIO o6naCTb 

MHllleHH. 

Pe3yJihTaThI HCIIhITaHIIii 

IlpoBepKa pa6orncrroco6HocTII MilK II pemcrpIIpyIOmeii 

3JieKrpOHHKH rrpoBO,UHJiach Ha II30Torrax 
90Sr H 

55
Fe. 3arrycKaIOIIJ.IIM 

TJ)IIrrepOM B cnyqae perncrpau;IIII qJOTOHOB CJIY)l(HJI caM03arrycK . OT 

6bICTJ)OrD "l1Jllif " BCeX IIJIOCKOCTeH MI1K. B pa6oTe [8] rrpHBe,UeHhl 

rrpei:i:B'apIITeJibHbie pe3yJihTaTbl CTeH,UOBbIX HCIIblTclHHH CHCTeMhl. MJ1K 
. - · 90 . , . , 90 . · < . , · 
Ha mornrre Sr. ,[(JIR 3JieKrpoHOB OT Sr 3arrycKaIOIIJ.HM rpHrrepoM 
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CJIY)l(HJI Cl.{HHTHJIJIRl.{HOHHblH cqerqHK, OXBaThIBaIOIIJ.HH BCIO 

IIOBepXHOCTb MITK, a rrocpe,UCTBOM rrporpaMMHoro OT6opa co6hITHH 

rrocne Ha6opa ,uaHHhIX o6ecrreqHBaJIOCh cpopMHpoBauIIe rryqKa JII06oro 

rrpocpHJIR. Ha pIIc.3 rrpIIBe,ueHa cqema.51 xapaKTepHCTHKa MI1K OT 
90
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5· 



113 KOTOpoii B:U,ZUIO iian:wme IIJiaTo no Hanp»)l{ett:UI(). QqeB:U.L{HO, qTO B 
3Kcnep:uMefl're np:u pemcTPau::u:u npoTOH0B :u 6orree T.ll)l{eni,1x qacn1u: 
pa6oq:uii pe)KHM no Hanp$1)l{eH:uIO 6y,n:eT o6ecneq:uBaTbC.ll B o6nacT:u 
cyrn;ecTBeHHO 6orree HH3KHX' Hanp»*eH:uii. H3MepeHHoe BpeMeirnoe 
pa3pemeH:ue HJIJIIOCTPHPYeT p:uc.4. IIonyqeHHoe 3HaqeH:ue ~t ~ 30 He 
no3BOMeT Bb1pa60TaTh TPHrrep no mecTH rmocKocrnM , · MilK npH 
cpe,n:Heii 3arpY3Ke Ha e,n:HH:uqHYIO IIJIOCKOCTh N ~ 107 1/c .n:n» qacTHU: c 
O.L{:UHaKOBOH HOH113YIQmeii cnoco6HOCTblO. 

BTopoii 3Tan HCnhITaH:uii Koop,n::uHaTHoii CHCTeMbI MilK H 
per:uCTPHPYIOmeii 3JieKTPOHHKH npoBo,n:IIJic» Ha nyqKe Y-400M. 

Per:uCTPHPOBaJIHCh npOJJ:YKThI peaKU:UH (12C(42 M3B/A) +Au) no.n: yrnoM 
8° OTHOC:UTeJihHO OCH nyqKa. 

Ha pHC.5 npe,n:CTaBJieH cneKTP pemCTPHpyeMbIX ¢parMeHTOB Ha 
o,n:H0M 113 3JieMeHT0B 19-Mo,n:yJihHoro rmacTHK-BGO-cneKTPOMeTPa. 
OT6opoM COOTBeTCTBYIQm:ux o6nacTeii Ha TaKOH MaTPHU:e MO)l{HO 
nonyqHTb xapaKTep:UCTHKH MilK .n:n» JII06oii qaCTHll,bl OT Ha:u6onee 
nernoro ¢parMeHTa p .n:o ynpyropacce.llHHoro 12C. Ha pHc. 6 
npe,n:cTaBJieHhI THII~Hhie JJ:ByxMepHbIe cneKTPhI (X, Y) c MIIK: 

c~ (KaHaJlbl) 

··tfa.~a, 
769j(?·'\~:· 

.; ... ,, 

f '.(i/,;:,,\,:r;) :-~:. 

s=ft/.z;,>;?f' 

.r,:s, 

E (KaHaJlbl) . 

0 2~ 5.12 769 .1025 

P:uc.5. CneKTP pemcTP:upyeMhIX ¢parMeHTOB .n:n» peaKU:u:u 
12

C+Au Ha 
0JJ:H0M :u3 Mo.n:yneii rmacTHK-BGO-cneKTPOMeTPa 
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tteo6pa60TaHHbIH CIIeKTP B KaHaJiaX (a); IlOCJie o6pa60TKH :U IIp:UBe.L{eHH.ll . 
a BbI6paHHYIO K0OpJJ:HHaTHyIO CHCTeMy a MM (6,B). ,[{JI» HarJIMH0ro .. 
Bll3YaJihHoro npe,n:cTaBJieHH.ll or.n:enhHO .n:aHbI .n:ayxMepHhiii cneKTP, 
BhI.n:err»eMbiii u:eHTPaJihHhIM BGO (pHc.66) H qeTbipbM» 
nepn¢epHHHblMH :U3 BTOporo p.i1.n:a (pnc.6B). 

Oco6eHHOCTb .n:eTeKTHpOBaHH.ll qaCTHU: Ha nyqKaX :U0H0B 
3aKJIIOqaeTC.ll B HaJI:Uq:UH COIIYTCTBYIQmero q)OH~ OT T.ll~eJibIX qacTHU:, 

npHBOJJ:.llmero K onpe,n:eJieHHbIM orpaHHqeH:U.llM Ha .L{eTeKTHPYIOmHe 

CHCTeMhl, Kor.n:a 0.L{HOH H3 perHCTPHpyeMbIX .llBJI.lleTC.ll 6onee nerKa.ll 
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P:uc.6. T:un:uqHbie JJ:BYXMepHhie (X, Y) cneKTPbI c MIIK: 
a) Heo6pa60TaHHbIH c_neKTP B KaHaJiax ; 6) Ha u:eHTPaJibHOM 

nnaCTHK-BGO-Mo,n:yne nocne o6pa6oTKH :u npnae,n:eHHH B Bb16patttty10 
K00p,n::uHaTHYIO CHCTeMy B MM; B) Ha qeTb1pex M0JJ:YJIHX H3 BToporo pMa; 
r) cneKTP OT Cq)OpMHpOBaHHOro npH o6pa6oTKe 2 X 2 MM2 IIY4Ka 
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qacrn:ua. 3TO o6cTORTeJihCTBO B nepByio oqepe,n:h orpaHHqHBaeT 
6b1c1-po,n:eii~TBHe MIB<. 5 ' H-o~HHaJI~HOe . 3HaqeHHe 3arpy3oq_Hoii 
cnoco6Hocrn Mm( ~ 5 IO I/c Ha npoBonoqKy ·onpe,n:em1ercH 3cl>cpeKToM 

' . ' . . .,, . , ~ .. ' ,... . .. ' { '. . 
npoc-rpaHC'!BeHHOro 3apH,n:a B_TOpHqHbIX _HOHOB - BpeMeHeM 
paccacbIBaHHH nocne,n:HmfB o6JiaCTH 3(p(pl?~HBHOro fa30B0f0 yC~J1eH11H .. 
O,n:HaKO npHBe,n:eHHOe 3Haq(!Hlfe 3arpy3oi:rnoii cifoco6HRCTH peanu3'ye-rcH 
,n:JIH CJifIM pernc'rpaUHH ''tjacTHU npaKTl{qeC~H O,llHHaKOBbl,X: no 

HOHH3YIOllleii_ crroco6ItocT~. B ' TOM: . cnyqae~' K0r,n:a Heo6xo,n:HMO 
,n:eTeKTHIJOBaTb urnpOKHH . cnel<Tp' qacmu, npHBe,n:eHHM . UJ1q>pa 

. , ' ' ' ' . ' ·'·•·: '. : - ' 
yMeHbIIIaeTCH B COOTBeTCTBHH C OTHOIIIeHHeM HOHH3HPYIOlllHX 

cnoco6HocTeii HaH6onee nerKoii H TH,KeJioii qacTHU cneK-rpa. Ha· pHc. 7 
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PHc.7. CqeTHM xapaKTepHCTHKa Mm( no BceM 3apernc-rpHpoBaHHhIM 
cpparMeHTaM : · , · ·· 

npHBe,n:eHa H3MepeHHM Ha nyqKe cqeTHM xapariepHCTHKa Mill( ,n:mI 

q>parMeHTOB C I::S: z ::S:6. TTpH 3TOM HHTeHCHBHOCTb HaH6onee TH)KeJIOH 
qacTHUbl (1 2C) B cneKTpe COCTaBJIHJia ~ I 03 1/c, qTQ nOJIHOCTblO 
COOTBeTCTByeT O~Hp.aeMblM npe,n:eJibHbIM (pOHOBbIM YCJIOBHHM 

3KCnepHMeHTa no pacria,riy 8B: TTpHBe.i:r.eHHbie ita jmc.6 H :scex 
noche;iy10ilinx 'pHCyiIKaX" ,n:attJtbie 0Ha6paHbi B pa6oqeM . pe}KHMe, 
o6ecneql{}jaK)meM . ~la1<crt:MaJibH)'K) . '3cpq>eKTIIBH6CTb . ' pbmcfp~uiiil 
npOT0HOB ~ 'qacmu. C ;MUA:IIMa!fi,a:6 HOHH3)'K)ll{HMH. ;crtocci6HOCTJtMH' H3 
pernc-rpHpye'MbIX Ha yCTaHOBl<e MULTI. ' •' :< ' >' '. . . < , ; . 
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PHc.8. 3aBHCHMOCTb cpe,n:HeKBa,n:paTl{qHOfO OTKJIOHeHHR KOOp,n:HHaTbl OT 
yrna noBopoTa (XI, YI) - (a) H (X2, Y2) - (6) ornocmeJibHO Bh16paHHOii 
KOOp,n:HHaTHOH CHCTeMbl 

3KcnepHMeHTaJibHbie Ac¥IHbie 6bIJIH HCnOJib30BaHbI ,n:mI 

HaXO)K,L{emm napaJIJieJibHOfQ _C,L{BHra I{ yrJIOB noBOpOTa Me)K,L{y 
CHrHaJibHbIMH. IlJIOCKOCTRMH I{ BbI6paHHOH KOOp,n:1rnaTHOH. CHCTeMQH. 
TTapa.JIJieJibHbIH C,L{BHr onpe,n:eJI.llJICH no ueHTpaM TH)Kt:;CTH KOOp,n:HHaTHbIX 

, ~ .· • : ' ~~ I• . ' . •. • ., ~ 

pacnpe,n:eneHH_ii, a yrJibl noBopoTa. - no MHHHMH3aUHH 
cpe~e,Iqla,µpa,Tl{qHpro OT:i<JIOHeHHR 15.oop,n:FI_HaTbl ~a O){HQI:f H3 Ka:Mep OT;' 
BOCCTaHOBJieHHOH TpaeKTOpHH no ,AByM ,n:pyrHM MIB<. PH'C.8{ , 
,n:eMOHCTpHpyeT 3aBHCHMOCTb 3TOfO OTKJIOHeHHR OT yrna nOB0pOTa 
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Pttc.9. Pacrrpe.n.eneHHe oTKJioHeHHii no cooTBeTCTBYIOmHM MHHHMyMaM 
pHC.8 
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Pttc.10. Pacrrpe.n.eneHHe o.n.ttoii H3 rrpoeKUHH .n.ByxMepHoro cneKTpa 
pHc.6r. I 00-ii Kattan COOTBeTcTByeT Ha11any BhI6paHHOH KOOp.n.HHaTHOH 
CHCTeMhl 

(XI, YI) (a) H (X2, Y2) (6) Koop.n.ttHaTHhlX HHTeii ornocttTeJibHO 
BhI6paHHOH (X3, Y3) KOOpJ:{HHaTHOH CHCTeMhl, a COOTBeTCTBYIOIUHe 
pacnpe.n.enemrn: B MHHHMyMe npe.n.crnBneHbl Ha pttc.9. 
Cpe.n.HeKBa.n.paTH1IHhie BeJIH'IHHhI pacnpe.n.eneHHH Ha nocne.n.HeM 
pHCYHKe H ½apaKTepH3YIOT O)KHJ:{aeMoe KOOp.ZJ:HHaTHOe pa3peweHHe. 
OrMeTHM, 'ITO pa3JIH1IHe B BeJIH'IHHax nony11eHHOH TO'IHOCTH .n..rrn 
(XI, YI) H (X2, Y2) nnocKocTeii o6MCHReTc.ii: orntt11HeM 6a30BhlX 
paCCTORHHH no OCH z, H TIOCKOJlbKY B peanbHOM 3KcnepHMeHTe 
TpaeKTOpHR 6y.n.eT BOCCTaHaBJIHBaTbCR no TpeM (X, Y) nnocKOCTRM, TO 
TO'IHOCTb BOCCTaHOBJieHHR KOOp.n.HHaT 3a.n.aeTCR BeJIH'IHHOH er ~ 0' 7 5 MM 
(pHc.96). I1pHMepHO TaKM )Ke BeJIH'IHHa npOCTpaHCTBeHHOH TO'IHOCTH 
nonyqeHa nocpe.n.cTBOM q>OpMHpoBaHHR y3Koro nyqKa npH o6pa6oTKe. 
Ha pnc.6r npe.n.crnBneH .n.ByxMepHhIH cneKTp .n.n.ii: o.n.ttoii H3 KaMep nocne 
q>OpMHpOBaHHR ny11Ka pa3MepaMH 2x2 MM2 He3aBHCHMOH Koop.n.HHaTHOH 
CHCTeMoii .n.BYX .n.pyrnx (X, Y) nnocKoCTeii, a Ha pttc. IO - pacnpe.n.eneHHe 
OJ:{HOH H3 npoeKUHH .n.ByXMepHoro cneKTpa pttc.6r. 0rMeTHM, 'ITO 
npHBe.n.eHHM BeJIH'IHHa npOCTpaHCTBeHHOH TO'!HOCTH 3a.n.aeTCR He 
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.Puc.Tl. Pacnpe,nenemrn BepOHTHOCTeii MHOroKpaTHbIX cpa6aThIBaHHH 
.lJ.JUI npOTOHa (a) H yn1epo,na (6) . 

12 

TOJibKO reoMelpuqeCKHM pa3MepoM 3JieMeHTapHoii H1IeiiKH, 
cpopMHpyeMoii CHrHaJibHblMH HHDIMH MIIK, HO H B 3HaqHTeJibHOH Mepe 
BepORTHOCTblO MHOroKpaTHbIX cpa6aTbIBaHHii HHTeii (HJIH e o6m;eM· 
cnyqae KaHaJIOB) npH npoXO)K,[{eHHH O,l{HHOqHoii qacmiu,1. QqeBH.l{HO, 
qTo 3Ta BepORTHOCTb 3aBHCHT OT THna 3aperHClpHpOBaHHOH qacma;bI H 

3HaqHTeJibHO OTJIHqaeTCJI .lJ.JUl nerKHX H TJI)KeJibl,X qacTHU:. Ha pHc.11 
npHBe,n:eHbl pacnpe,n:eneHHJI BepORTHOCTeii MHOroKpaTHbIX 

12. 
cpa6aTbIBaHHH MR npOTOHOB (a) u C (6). B cnyqae HeO,n:HOKpaTHbIX 
cpa6aTbIBaHHH KaHaJIOB KOOp.l{HHaTa BOCCTaHaBJIHBaJiaCb no a:eHTPY 
TJI)KeCTH cpa6oTaBIIIHX HHTeii. 

Cpe,n:Hee qucno cpa6aTbIBaHHii onpe,n:eJIJieT H TaKYIO Ba)KHYIO 
BeJiuquHy B KOppeJIJIU:HOHHbIX 3KCnepHMeHTax, KaK ,n:ByxlpeKOBOe 
pa3pernettue. Ha pHc.12 npuBe,n:etta 3aBHCHMOCTb cpe,n:ttero qucna 
cpa6aTbIBaHHii OT 3apa,n:a qacTHU: .lJ.JUl Bcero cneKlpa pernClpHpyeMbIX 
npo,n:yKTOB peaKa;HH ( CM. puc.5). 3TH .n:aHHbie nO3BOJIJIIOT oa;eHHBaTb 
,n:ByxlpeKOBOe pa3perneHHe KoppenHpOBaHHbIX qacTHU: .lJ.JUl BbI.l{eJieHHOii 
napb1 no Z. B qacTHOCTH, Hau6onhrnee 3Haqettue pa3perna10m;ero yrna 

BbillleOnHCaHHOH Koop,n:HHaTHOii CHCTeMoii MIIK COCTaBJIJieT L'.10 ~ 0,4° 
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Pm:.12. 3aBHCHMOCTb cpe,zwero qHcJia cp'a6aii.rnattn:ii OT '3apR,n:a ti:aCTHU:bl z 

. I . , 

.lJ.JUl p -
12

C -KoppeJIJia;iiii. ~JIJI KoppeJIJinn:oH'tt1,1x nap' o,zittOTllnHbIX no Z 
pa3pernaIOm;Hii yron B 2,6 pa3a MeHbllle H He 3aBHCHT OT Z. 
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3aKJIIOqemie 

B pe3yrr1,TaTe npoBe,UeHHbIX HCnbITaHIIH M0)KH0 c,uerraTb 
crre.uyiom:tte BbIB0,uhl 06 0CH0BHbIX xapaKTepHCTHKax H oco6eHHOCT51X 
KOOp,UHHaTHOH CHCTeMbl MfIK ycTaH0BKH MULTI. 
1. ~ 100 % 3<p<peKTHBHOCTb pemcTPaU:HH ,uJI5I BCero cneKTPa 
pemCTPHpyeMbIX np0,UYK'f0B peaKu;HH. 
2. ToqHOCTh BoccTaHoBrreHH51 Koop,uHHaT no BCeMy cneKTPY 
pemCTPHpyeMbIX qacTHU: He xy)Ke cr ~ 1 MM. 
3. ~ByxTPeK0B0e pa3perneHHe Li0 ~ 0,2° + 0,4° B 3aBHCHMOCTH OT 
BbI6paHHOH reoMeTPHH H pemCTPHpyeMhIX K0ppemIU:H0HHbIX nap. 
4. IlpoBe,ueHHbie ttcn1,1TaHH51 Koop,uttHaTHoii qacTH ycTaH0BKH MULTI 
n0Ka3aJIH pa6oTocnoco6HOCTb H noMexoycToiiqHBOCTb MHOroKaHaJibHOH 
cttcTeMhI MfIK c pemcTPHpyIOm:eii :meKTPOHHKOii PIIK-32, 
B03M0)Kll0CTb CTa6HJibHOH pa60Tbl B ycrr0BH51X BbIC0KoqacT0THbIX noMeX 
OT pa6oTaIOm:Hx CHCTeM ycK0pHTeM Y-400M. 
5. OcHam:emie ycTaH0BKII MULTI BhIIIIeonttcaHHoii Koop,uttHaTHOii 

cttcTeMoii n03B0JIHT npoBeCTH Ha C0BpeMeHH0M yp0BHe 

K0ppeMI.l;H0HHbie 3KCnepHMeHTbl, B TOM · qttcrre no H3yqeHHIO 
npoT0HHoro rarro 51,upa 8B. 

ABTop1,1 Bbipa)KaIOT 6rraro,uapHOCTh IO.IJ;.OraHecRHY 3a 
noCT051HHhIH ttmepec K pa6oTe, IO.II.faHrpCK0MY H ~-~-Eor,uaHoBy 3a 
norre3Hbie 3aMeqaHH51, K0JIJieKTHBY Y-400M 3a 3<p<peKTHBH)'IO pa60Ty 
ycK0pHTeM. 
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