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1. BBEJ(EHHE 

O.n;HHM H3 cnoco6oe yeenHt~eHHH 3¢l¢eKTHBHOCTH perHcrpamm cnoHTaH
Horo neneHHH npo.n:yKTOB nonHero CJlHHHHH RBnaercH noMeiUeHHe nonynpo
BO.rJ;HHKOBoro ,IleteKTHpyromero ycrpoiicrsa HenocpencrseHHo s ¢oKarrhaoH 
IDIOCKQCTH KHHeMaTHlleCKQrO Cenaparopa. 06bllfHO npHMeHHIOTCH JIH60 
.n;ereKTOpbi 6onbWOif fiJIOI.Qa.D;H, JUi6o MHOro.u;eteKTOpHhie CHCTeMbl. B JIHP 
OHHH AaHHaR cxeMa perHctpauHH xapaKtepHa ,lVIH cenaparopos, orm:caHHhiX 
B pafiotax I 1 ' 2 

I. I1.3BJlelleHHe KOJlHlJeCTBeHHOfl HHQ;>OpMauHH H3 cneKtpa 
CllOHTa.HHOrO ,lleneHHH HMTIJiaHTHpOBaHHbiX R,JJ,ep 3atpy,ll,HeHO no cne.D;ylOlUHM npHtnmaM: 

1) cpaBHHTeJI&Ho 6on&nut:e 3HaqeHHR ne<PeRra aMrunnyn; 
2) HB.JIHtrue yrnonoH 3a.BHCHMOCTH peKOMfiRHQJ..UiOHHOH KOMllOHeHThl 

Ae$eKTa; 
3) HHAHBHAYMbHOe noseneHHe Ka~oro ,ZJ;eteKTOpa IIO OTHOW6HHlO 

K peKOM6HHailHOHHOJ1: KOMIIOHeHTe ,UIDKe IlpH HOpMaJlbHOM nepeceqeHHH 
HOHH3HpylOI.l.l;eJ1: li8CTHQeJ1: IIOBepXHOCTH neTeKTopa. 

UerrblO .UaHHOH pa6oTLI HBJIR:etcH pa3pa6oTKa anropHTMa, II03BOJIRlOI.l.l;ero 
MO,UeJIHpOB8Tb IlOBe,UeHHe Hep8BHOB6CHOH 3JI6RTpOHHO~,UblpOliHOJ1: IUia3Mhi, 
B03HHK310I.l.l;e:H B nonynpOBO.UHHKOBOM AeTeKTope rrpn pel"HCTpa.QHH OCKOJI
KOB ,UeJieHHH fl;lep, HMIDlaHTHpOBaHHbiX Ha rnyfiHHy B H6CKOJlhKO MHKpOH, 
H HCCJie,llQBaHHH ,ll;HHQMHKH IIOBe.n;eHHR cneKTPOB CIIOHTaHHOI"O .n,eneHHH 
H,nep B 38BHCHMOCTH OT 3JieKTpoclJH3HqecKHX napaMeTpOB llOJlyllpOBO,UHH
KOBLIX KpHCT3JIJIOB 

2. OCHOBHhiE IIPEJ(IlOJIOJKEHHH MOJ(EJIH 

MonenHposamte cneKTpa pacna.na B03MoX<Ho npH ycnosHH, qto H3BeCTHLI 
KOHCTaHTbl, onpe,lleJIRIOlUH6 Be..'lHl!HHY peKOMfiHHailHOHHOI"O AeciJeKTR, ero 
yrnosy10 3aBHCHMOCTb. BenHtJHHa CTOJIKHOBHTeJibHoro .ne4JeKTa Mo)KeT 
6biTL pacctmTaHa cornacHo pa6ote

13 1
• liTo Kacaetcn yrnoao:H: aasHcHMocrn 

peKOM6HH~HOHHOI"O .ue4JeKTa, TO OH8 6epeTCH COI"JlaCHO 3MIIHpHtlecKoH 
3aBHCHMOCTH H3 pafiOTbi 

14 1
• ArJR yqeTa HH,UllBH.D;yanbHbiX ceo :Hem ,ueteKTopa 

flO OTHOWeHHIO K BeJIHtmHe peKoM6HH84HOHHOI"O neQleKTa HCIIOJIL3yeTCR 
BeJIHtmHa CKOpOCTH IIOBepXHOCTHOH peKOMfiHHaiJ;HH 15 

f, THIIHtiHble 3HQqeHHH 
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Puc. 1. TJUUftllJLie 3H&QeHHR CKopocrn 

noBepXHOCTHOif peKOM6HIUU~HH .D;JlR n

KpeMHHeBhlX ;o;eTeKTOpOB. 

CKOpOCTH noaepXHOCTHOtf peKOM6H
H8.II.HH ,llJIH U·KpeMHHeBLIX IIOBepx
HOCTHO-fiapLepHLIX ,IJ;eTeKTOpOB npH· 
ae)leHLI aa pHc. 1. 

L----, ..... -~~:;!J--lL!Lj=;;;----,..!,,o Ann BeJIHliHHbl OTHOCHTeJILHOrO 

S, CM/C 
peKoM6HHauHOHHOfO ,lleq,eKTa HC
II011L3yeTCJI OTJlHliHOe OT

15 
I Bhipa-

)KeJUJe. 0TJIHtrue 3aKJiroqaeTCH B HWlHliHH ,ll;OIIOJlHHTeJILHOfO MHO»m:TeJIH, 
YtmTbiBaJOIUero HeO,ll;HOp0,1l,HOCTL pacnpe,lleJieHHH KOHl.leHTpaUHH HepaBHO· 
BeCHLIX HOCHTeneH B.IJ;OJib TpeKa HOHH3Hpyrorueft llRCTHI..J;hl, )lrrR o6oCHOBaHHH 
:.noro OTJIHllHH BOCIIOJib3YeMCH MO,ll;eJILJO pa3pyweHHH TpeKa, npe,IJ,JIO)KeH
HOti B 

16 1
• ECJIH 0 8 -· IIOBepXHOCTHaH KOHQeHTpBI.J;HH HepaBHOBecHblX HOCaTe

neH, R - TeMn nosepXHOCTHOH: peKOM6HHauHH, nL - JIHHeiffia.H IUIOTHOCTL ' -reaepHpoaaHHLIX HOCHTeneH:, nL - ee cpe,n;aee no Tpexy 3HalleHHe, A(t) -
34>4>eKTHBHaH nnoma.n;L rronepetm:oro cet~eHHH Tpexa a CMLicne 16 1, €0 -
3HeprHH Ha O,D;Hy napy, TO MO)KHO 3a.rrn:CaTL cne.IJ;ymUlHe COOTHOitieH~iH: 
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3,a;eCL aEjax - y,a;eJILHa.H HOHH38UHH, S- CKOpOCTb ITOBepXHOCTHOfl peKOM· 
6HHaulu:l, N 0 - nonHoe 1111cno reaepHpOBa.HHbiX HocHrenefl, AN(t) - t~Hcno 
peKOM6HHHPYIOll.\HX nap. 3aMeTHM, liTO AJIH 1\_/fiL = 1 HMeeM Bb!pa:JKeHHe, 
TO)fCJleCTBeHHOe/S I, liTO COOTBeTCTByeT OLJ;HOpO,ll;HOJ.i reHepaiJ;liH. KpoMe 
Taro, B ,ll;a.JlLHeiiweM npeAnonaraercH, tno peanbHbie u;eHTpbi noaepXHocTHoH 
peKOM6HHauHH paCITOJiaraiOTCH B cnoe ll0pH,ll;K8 MHKpOHa. 

3. CXEMA PACqETA CITEKTPA 

C yt~eToM npHHHTbiX npe,ll;nOJIO)KeHuH: CHCTeMa ypa.BHeHHH, MoAennpyro· 
Il.\a.R aMruiHTY)l.Hbifl cneKTp OCKOJIKOB ,ll;eJieHHH JI.llep, HMITJiaHTHPOBaHHbiX 
B )l;eTeKTOp, HMeeT BH,ll; 

(eM. puc. 2), (1) 

(2) 

( L>, )ij = [(L>',)ij + "i l k 2j ' (3) 

Aij E ij + ljj - Llij - Ll ij 
1 E2 st ' (4) 

B npHBe.neHHOH cHCTeMe ypaaaeaHH: tpl - nna3MeHHoe apeMH cornac· 
HO 

17 1
; Ll tj - BpeMH aM6HITOJIHpHOfi ,ll;H{j>Q?y3HH rpeKa, YAaJleHHOrO OT ITO· 

BepxHOCTH ( CM. pHC. 2), At. = e2 /2D ; A t - CTOJIKHOBHTeJibHbrli neQ?eKT; J a s 1,2 - HHAeKcbi nepaoro H aroporo ocKOJIKoB; i- HH,ll;eKc Maccoaoro tiJ1:CJia; 
j- HH,ll;eKC yrna BbiJieTa flO OTHOIIIeHHIO K HOpM8JIH llOBepXHOCTH; A; -
peKOM6HHauHoHHbiH Af$eKT, COOTBeTCTByiOIII;Hi:f HOpM8JibHOMy na;a;eamo; 
.6.~j - peKOM6HH8UHOHHbiH ,ue¢eKT; k1 ,2 - IT0ITp8BOtfitbie K03QJ<tn:IIJ;HeHThJ, 
YtJHTbmarorn;He reKyiiJ;ee 3HatJeHHe y;a;eJibHbiX norepb H y.n;aneHHe rpeKa OT 
IIOBepXHOCTH COOTBeTCTBeHHO; D a - K03¢¢m:uHeHT aM6HIT0JIHpHOfl AH<!JQ:>y· 
3HH 3JleKTpOHHO·,llblpOtrnOH: llJI83Mbl; S, t, r - 3H8tJeHHH CKOpOCTH ITOBepX· 
HDCTHOfi peKOM6HHauHH, TeKyiiJ;He 3H8lleHHR 3HeprHH H npo6era. 

3 



a 

e 

E,MJIJ 4 

. 

Puc. 2. BoaMOiKHhie sapHaHThi pacno* 
JIQ)KeHHR TpeKOB CDOHT8HHOrO ,neneHHR 

Jmep no OTHOWeHHIO lC o5e.ttHeHHOMY 
cno10 nereKTopa. 
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PHc. 3. CneKTp cnoHTaHHoro ,neneJDUI 2 
n.nep 3JieMeHT8 Z: 102. 
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PHc. 4. CHCTeM&THKa nepsbl:r. npH611101Ce
+S s.a- HHI: (Cp - U:eHTp TJDKeCTH cneJCTpa-" 

R..rvt11 OCKOnKOB C E > 50 M3B). 
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4. IIPHMEP PAC'IETA 

B KaqecTBe npHMepa CHCTeMa (1)-(4) 6Lma pemeaa AJIH pacltllAa 311e
MeHTa Z = 102 H3 peaxQHA 2 3 5 U + 2 2 Ne H 

2 3 6 U + 2 2 Ne, a TRK)Ke 
2 32 Th+ 

+ 2 6 Mg. ,UncnepcHH ctonKHOBHTeJit.Horo .n;eclJexrn paccqmbiBanacL cor nac
HO 18 1 , .nucnepcuH senwnm npo6eros 6panHch cornacao19 1

, .n;Hcnepcua 
y.n;enbHOro conponmneHHR 6panach 25%. Cpe.zutue 3HaqeaHR npo6eros coot
sercrsosanu11 ° '· PeayJILTS.TLI MO.D;eJIHpOBBHHH npe.D;cntBneHbl aa puc.3a,6. 
Ha puc. 4 npe,n;ctBBneaa cucteMaTHxa nepsLIX npu6niDKeHIDi BeJIJNHHbi 
cpe.zuteA cyMMS.paoH KHHeTmecxoA 3Hepruu .D;JIR p8.3JIHlnlhiX 3HaqeulfA 
cKopoCTH noaepxaoCTaofi peKoM6HHanHH AJIH MaTepHlUla p =1500 OM·CM, 
V = 100 B H pa311lro!LIX rny6HH HMMaHTaUHH. 

5. 3AKJJIOqEHI1E 

npe.IJ;JIO>KeHH.bJ:A anropHTM IT03BOJIReT B .IJ;HallR30He cpe,IlHHX. 3Haqeami 
rny6HH HMJIJiaHTaJlHH npo,o;yxtos noJIHoro cnHHHHR 1 < r < 5 MKM nony
'lB.TL y;n;OBJietBOpHTeJI&ayiO OUeHKY MR cpe.zuteH CYMMapaoA KHIU!THlleCKOA 
3Heprnu. .lla.mtt.IA anropHTM peanH30BSH a su.ue OJUtoH H3 nporpaMM o6pa-
6otKH, BXO)l.R1llJIX B COCTaB n&KeT8.11 3 1

, BpeMH pacqeTa OWIOrO COeKTpa 
aa I13BM Tuna VT·160 coCTaB11HeT 30 MHH. 

AsTOphl cmTBlOT npHRTHhlM AOnroM no6narOAapHTh npo4Jecco-
pa 10 .li.OraaecHHa 311 noCTOHIIHLili HHTepec K npo6neMe pemCTpanHH npo
.zzyKTos JJAepHhiX peaxi..tHA, nonyeeMblX Ha KHHeMaTI{qecKHX cenapaTopax, 
A.A.ne)lOBCKOro 38 OOMOlJlL B HaiiHC8HHH OT,U.eJILHbiX 4JparMeHTOB OpOrpaM
MLI, A.r.IIoneKO H B.<li.KymanpyKa 311 UeHHLie 311MeqaaHJI, A.BEpeMHHa, 
.ll . .ll.BorW!HOBa H B.l1. qennrHHa, mo6eoao npeAOCTaBHBmHX IUIHHLie o pac
ltllAe 31!eMeHTa Z = 102. 
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