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OBil::t;A.ff XAP AKTEPHCTHKA P ABOThl 

AKTYa.JibHOCTb npo6JieMhl 

YcKOpHTelllI aapJDKeHHhlX 'IaCTm:I; fil3lliIIOTC.1I HerrpeMeHHhlM HH­

CTpyMeHTOM µ;rur nccrreµ;OBaiilI.1I B o6rraCTII .s:µ;epHOH ~H3HKH H 

~H3IIKH :meMeHTapHI>IX 'IaCTm:i;. OHII HCIIOJII,3yIOTCJI BO MHormc 

CMe2KHhlX o6JiaCT.RX HayKH H Haxoµ;.RT WHpOKOe IIplIMeHeHIIe B 

IIpOMhlWITeHHOCTH. 3aµ;a'Ia coaµ;amra HOBhlX ycKOpHTerreH c Bhl­

COKOH aHeprIIeH, 6orrI>WHMII TOKaMII ycKopeHHhlX 'IaCTm::i; II 60-

rree WHpOKHM CIIeKTpOM ycKopeHHhlX .s:µ;ep Haxoµ;HTC.R B :a;eHTpe 

BHHMaHIUI MHOrHX ycKOpHTeITI,HI,IX rra6opaTOplIH MIIpa. Oµ;HH H3 

nccrreµ;onanwnxc.s: B OM.HM rryTeii· pewemrn aToii rrpo6rreMI>I -

paapa6oTKa ycKopnTerr.s: KorrrreKTIIBHoro THIIa - ycKopnTerur arreK­

TpOHH0 - HOHHhlX Korre:u;. Coaµ;aime MeToµ;oB H ClICTeM H3Mepe­

HIDI TOKOBhlX, aHepreTII'IeCKHX H reoMeTpII'IeCKHX rrapaMeTpOB 

arreKTpOHHhlX (arreKTpOHHO-HOHHI>IX) Korre:u;, .RBIDIITOCI, 06.s:aaTeITI,­

HOH 'IaCTI,IO pa60T Haµ; rrpoeKTOM KOJIITeKTIIBHOro ycKopHTerur. 

MMeHHO pa6oTa Haµ; rrpoeKTOM KOITITeKTHBHOro ycKopHTeIDI CTH­

Myrrnponarra rrorry'IeHIIe peayrrI>TaT0B, II0ITO)KeHHhlX B OCHOBY µ;aH­

HOii µ;nccepTaD;IIH, CB.R3aHHhlX C paapa60TKOii H pearrnaa:u;ne:ii Me­

TOµ;OB n µ;eTeKTHPYIOIIJ,IIX CIICTeM µ;rur Hepaapywarorn,eii, 6ecKOH­

TaKTHOH µ;narHOCTIIKII IIY'IKOB peIDITHBIICTCKHX aap.s:2KeHHhlX 'Ia­

CTHD; H IIccrreµ;onamra 6hlcTporrpoTeKaIOJWIX rrpo:u;eccon 6ea Ka­

Koro - ITII6o HapyweHilil IIX pe2KIIMa. 8TII MeToµ;hl n µ;arrI.HeHWeM 

HaWrrH CBOe npo,u;orr2KeH1Ie H pa3BHTHe B pa6oTe Hap; rrpoeKT0M 

cncTeM µ;narHoCTHKII rry'lKa C-Tay ~a6pIIKII OM.HM. Ilocrreµ;Hee 

o6CTO.RTeITI>CTBO µ;aeT OCHOBaHIIe YTBep2Kµ;aTI>, 'ITO o6rraCTI, rrpH­

MeHeHIDI IIOJIY'leHHhlX peayrrI>TaT0B 3Ha'lIITeITI>HO wnpe. BorrI>­

WHHCTBO OIIlICaHHhlX B µ;IIccepTaD;IIH MeToµ;oB II µ;eTeKTHpyro­

lll,IDC aBTOMaTH3HpOBaHHhlX IIH~OpMa:a;IIOHHO - II3MepIITeJII,HhlX 

CHCTeM M02KeT 6hlTI, HCIIOJTh30BaHO B TOM )Ke IIITH )Ke C He6orrI>­

WIIMH II3MeHeHIDIMII BHµ;e H Ha µ;pyrnx KOJThD;eBhlX ycKOpIITerurx. 

B OCHOBe aTIIX MeToµ;oB rre2KIIT HCIIOITI,30BaHIIe a~~eKTa CIIH-
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xpoTpOHHOro mmy-qemrn, BO3HIIKaIOrn,ero B ;meKTpOHHOM KOllhUe­

BOM ycKOpIITerre - KOMilpeccope ( agrenaTope) CIIllhHOTO"9:HhIX KO­

rreu KOJIJieKTIIBHoro ycKOpIITemI Ha CTagmI q>opMIIpOBamrn KOllh-
... ~ 

u;enoro crycTKa, Korga IIH)KeKTIIpoBaHHhIII B KOMnpeccop ::meK-

TpOHHhIH ny"<IOK OTKJIOHJleTCH OT npHMOlIIIHeiiHoro nyTII l\JarHIIT­

HhIM norreM HyrreBOII CTyneHH, II B npou;ecce C)KaTIIH 01IeKTpOHHoro 

KOllhUa, Korga napH)KeHHhle "9:aCTIIUbI MHOroKpaTHO npoxogHT no 

C)KIIMaIOrn,eiicH cnnpallbHOH op6I1Te n norre MarHIITHhIX CTyneHei'1. 

CJIO)KHOCTb npo6rreMbI 3aKJII0"9:aJiaCb B TOM, "9:TO II3-3a HII3K01I 

0HeprIIII 011eKTpOHOB cneKTp CIIHXpOTpOHHoro Il31IJ<IeHirn, reHe­

pnpyeMoro B agrenaTope KorrrreKTIIBHoro ycKopnTerrH, Haxogrrnc.JI 

B OCHOBHOM B IIHq>paKpaCHOM gIIananoHe AJIIIH BOJIH, KpoMe 0Toro, 

K MOMeHTY Ha"9:aJia pa6oT Hag npoeKTOM gnarHOCTIIKII KOlllleK­

TIIBHOro ycxopI1Te1I.lI IlOlIHOCTblO OTCYTCTBOBaJIII KaKIIe-m160 Im­

BeCTHbie MeTOAbI IIHq>paxpacHoii CIIHxpoTpoHHoii g1mrHocT1rn11, 

KOTOphle MmKHO 6nrno 6nI IICilO1Ib3OBaTb Ha KOlllleKTIIBHOM ycKO­

pIITerre, He 6h11IO TaK.)Ke II3MepIITellbHbIX CIICTeM, KOTOpbie MO)KHO 

6h11IO 6nr npIIMeH~Tb AlIH norry"<IeHII.lI Heo6xogIIMOH IIHq>opMaUIIH. 

IJ;eJibIO ;a;:e:ccepTa:a;:e:ouuon: paooTbI HBJIJieTc.JI: garrhHeinue~ 

pa3BIITIIe II COBeprneHCTBOBaHIIe MeTogoB HepanpyrnaIOrn,eH gr1ar­

HOCTIIKII YCKOp.lieMbIX ITY'IKOB, B "9:aCTHOCTII, panpa60TKa H IICCJie­

AOBaHIIe MeTogoB IIHq>paKpacHoii CIIHXpOTpOHHOH gIIarHOCTIIKH 

KaK HOBoro HanpaBJieHII.lI B (pII3Il"9:eCKOM II ycKOpIITellhHOM 0KCile-
" 

pIIMeHTe; panpa60TKa II IICCJiegoBaHIIe OllTII"9:eCKIIX ci:1:cTeM, IIH-

TerpallbHhIX II KOOpgIIHaTHhIX geTeKTOpOB, o6ecne"9:IIBaIOllJ,IIX pea-

1III3aUIIIO MeTogoB IIHq>paKpaCHOH CIIHXpOTpOHHOH gIIarHOCTII­

KII II IIOBbIIlleHIIe IIHq>OpMaTIIBHOCTII perIICTpIIpyIOllJ,IIX CIICTeM; 

Han6orree IlOlIHaJI pearrIInau;IIH B03MO)KHOCTeii, oco6eHHOCTeii II 

HBJieHIIH, BO3HIIKaIOllJ,IIX npII reHepau;IIII CIIHXpoTpOHHoro rmrry­

"9:CHII.lI pa3JIII"9:HbIMII crycTKaMII napH)KeHHbIX "9:aCTIIU, a TaK)Ke 

o6ycrronrreHHhlX oco6eHHOCTHMII ycxopIITellbHOro 0KCIIepIIMeHTa. 
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Hayquas: HOBHOHa H npaKTH"leCKas: OBa"IHMOC~b 
1. BnepBhle BhlllOJIHeHO TeopeTII"9:eCKOe II 0KCIIepIIMeHTallbHOe 

IICCJiegoBaHIIe (pI13II"9:CCKOro MexaHII3Ma II oco6eHHOCTei'r 1131IY"9:e­

HII.lI KOllbUCBOro crycTKa 01ICKTP<?HOB B npou;ecce ero C.JKaTII.lI B 

KOMnpeccope KorrrreKTIIBHoro ycKopIITeJIH OH.HM. 
2. BnepBhle npegrro)KeHhl, panpa6oTaHhl II pearrIInoBaHhl Ha 

npaKTIIKe 6eCKOHTaKTHhle MeTOAhl IICCJiegoBaHII.lI npocTpaHCTBeH­

HhIX II BpeMeHHhIX xapaKTepIICTIIK 01ICKTpOHHhIX crycTKOB, OCHO­

BaHHhle Ha rrponegeHHhIX uccrregoBaHIIHX oco6eHHOCTei'1 KOllhUC­

BOro crycTKa B KOMnpeccope, rrpoaHammupoBaHhl BO::31\WniHOCTII 

TaKIIX MeTogoB, panpa6oTaHa TeXHIIKa (pII::311"9:CCKIIX 0KCIIepnMeH­

TOB AJIJI nx pearrnnau;nu. 

3. BnepBbie cq>opMyrrIIpOBaHhl o6rn,ue u KOHKpeTHhle Tpe6oBa­

HII.lI K CIICTeMaM BhIBOga, TpaHcnopTIIpOBKII II perncTpauun IIH­

q>paxpacHoro cn:HxpoTpoHHoro IInrry•IeHII.lI, cnoco6HhIM o6ecne­

"9:IITh C Heo6xogIIMOll TO"9:HOCTblO II B Tpe6yeMOM o6'beMe guarHO­

CTIIKY 01ICKTpOHHOro ( 0JieKTpOHHO-IIOHHOro) KOJihUCBOro crycTKa. 

4. BnepBhle panpa6oTaHhl peKOMeHgau;IIH no HOBdIIllIIM IIH­

q>paKpaCHhIM OllTH"9:CCKIIM MaTep11arraM lI rrpn:eMHHKaM, ygonrre­

TBOpHIOllJ,IIM Tpe6onaHirnM ycxopIITCJibHOro 0KCIIepnMeHTa. 

5. BnepBbie panpa6oTaHhl, congaHhl, lICCJiegoBaHhl II BHegpeHhl 

B ycxopIITCllhHYIO npaKTIIKY YHIIKaJibHbie 0JICMCHThl II CIICTeMhl 

rnn:poxonorrocHoir, gmrnHoq>oxycHoir IIHq>paKpacHoi'1 orrTnKn: 

5.1. PerneHa rrpo6rreMa BhIBoga ClIHXpoTpOHHoro 1131I)"IeHirn B 

IllIIpOKOM lIHTepnarre AJIIIH BOJIH OIITII"9:CCKoro cneKTpa 113 BaKyyM­

HOII KaMephl ycxopIITClIH, B TOM "9:IICJie II AJIIITCllhHO rrporpenae­

MOH go TeMnepaTyphl ~400°C, AJIH "9:ero panpa6oTaHa MCTOAIIKa 

coagaHII.lI nporpenaeMhIX IIHq>paKpacHbIX OKOH. 

5.2. CoagaHa grrIIHHoq>oxycHrur nepKaJibHo-mrnnonaa: OIITII"<I<'­

CKaJI CIICTeMa AJIH HHq>paKpaCHOH o6rracTII ~l-8 MKM. 

5.3. IIocTpoeH gnyxMeTpOBhln: grrn:HHoq>oKyCHhIII nepKaJihHhIII 
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OIITIPieCKIIII TpaKT )];JUI crreKTpam,HOII o6rracTII ~0.3-40 MKM (IIH­

q>paKpaCHhIII TeJieCKOII). 

6. BrrepBhie perneHa rrpo6rre.Ma IOCTIIpOBKII 11 nccrre;ri;oBamrn 

pa3pewarome11 crroco6HOCTII OIITir<IeCKIIX CIICTe.M II o6'beKTIIBOB, 

rrpe;ri;Ha3Ha-creHHhIX ;IJ;lllI pa60ThI D cpe;ri;HeBOIIHOBOII II ;IJ;lIHHHOBOJI­

HOBOll IIHq>paKpaCHhIX o6rraCT.lIX OIITII"9:eCKOro ;IJ;HaIIa30Ha, 6rraro­

;ri;ap.lI pa3pa6oTaHH011Y crroco6y IOCTIIpOBK!'.I, OCHOBaHHOMY Ha IIC­

IIOJih30BaHIIII 3q>q>eKTa TepMII"9:eCKoro rarneHII.lI JIIOMIIHIICil;eHI:i;IIII. 

7. Brrepnhle panpa6oTaHhI, con;ri;aHhI II IIccrre;ri;onaHhI IIHTe­

rparrhHhie II KOOp;IJ;IIHaTHhle MHoro:meMeHTHhie IIHq>paKpaCHhie ;ri;e­

TeKTOphI, Y;IJ;OBJieTDOp.lIIOII(IIe ycrrOBII.lIM II Tpe6onaHII.lIM q>II:JIP-Ie­

CKoro 3KCIIepIIMeHTa Ha YCKOpHTerre. 

8. Brrepnue paapa6oTaH II con;ri;aH 6anoBhIII anT0MaTHa11po­

naHHhIIl KOMIIJieKC HHq>paKpaCHhlX ;ri;eTeKTOpon CIIHX})OTpOHHOro 

n::my-cremrn, rrpone;ri;eHa ero HacTpOHKa II KarrII6poBKa. 

9. BrrepDhie panpa6oTaHa II pearrIInonaHa MeTO;IJ;IIKa Karru6po­

BKII IInMepIITerren IIHq>paKpacHoro cnHxpoTpoHHoro 1mrry-<-1emrn 

Ha TeIIJIOBOM 3TaJIOHHOM IICT0"9:HIIKe, C IICIIOJih30BaHIIeM IIIIIpO­

KOro gIIarranoHa ;ri;rrIIH BOJIH ( b,),.j A ~ l), 06ecrre-cr1rnrna11 rrpeu;rmn­

OHHhie II3.MepeHII.lI a6coJIIOTHOro "9:IICJia ycKOp.lieMhIX nap.lI.:ticeHHhI~ 

3JieMeHTapHhlX "9:aCTIIII; D rry-crKe. 

10. BrrepBhie n OIIJUI Ha KorrrreKTIIBHOM ycKopIITerre T.lI)Ke­

JihIX IIOHOB o6Hapy)KeHO II naperIICTpIIpoBaHo CIIHXpoTpOHHOe 

u::my-creHIIe, II3MepeHa ero IIHTeHCIIBHOCTh II yrrroBa~ pacxo;ri;II­

MOCTh, II3MepeHhl TOKODhie II reoMeTpII-creCKIIe rrapaMeTphI KOllh­

u;enoro crycT- Ka, c;ri;erraHa ou;eHKa 3HeprIIII -cracTIIu;, IIccrre;ri;onaH 

rrpou;ecc c)KaTII.lI KOJihu;a, rrpone;ri;eHa o6pa6oTKa 3KcrrepIIMeHTarrh­

HhIX penyJihTaTOD II IIX aHaJIII3, C u;errhIO orrpe;ri;erreHII.lI B03MO)KHO­

CTII IICIIOJih30DaHIIlI cq>opMIIpOBaHHhlX KOJihil;eBhIX 3JieKTpOHHhIX 

crycTKOD ;IJ;lI.lI 3axnaTa, y;ri;ep)KaHil.lI II KOJIJieKTIIBHoro ycKopeHII.lI 

TlI)KCllhIX IIOHOB 3JICKTpOHHhIMII KOllhil;aMII. 

11. BrrepBhIC rrorry-creHhI 3KCIIepIIMCHTaJibHhie pe3yJihTaThI, ;ri;aB­

IIIHe 6orrhrnon u Ba)KHhIH nxrra;ri; B pa3BHTIIe KorrrreKTHBHoro Me-
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Toga ycKopeHII.lI B OIIJIII. 
12. BhlIIOJIHeHa 01:i;eHKa B03M02KHOCTII IICIIOJih30BaHII.lI penyrrh­

TaTOB IICCrreµ;oBaHIIH B ycKopIITCJihHOM 0KCIIepIIMCHTe II TCXHIIKe, 
u 

B TOM "9:IICJie II µ;lI.lI rrpIIKrraµ;HhlX :a;erreII. 

Ha oaw;uTy BblHOCJITCJI: 

1. MeToµ;hl Hepa3pymaromeH, 6ecKOHTaKTHoii µ;IIarHocTIIKII 

rry-crKOB arreMeHTapHhlX napH2KCHHhlX "9:aCTIID; n nccrreµ;oBaHII.lI 6hl­

CTporrpoTeKaI011(IIX rrpo:a;eccoB, OCHOBaHHhle Ha IICIIOJih30BaHIIII 

c1rnxpoTpOHHOI'O, rrpeIIMylI(eCTBCHHO IIHq>paKpacHoro :m:my-creHII.lI 

IIIIIpOKoro crreKTparrhHOro µ;narranoHa. AHaJIII3 xapaKTepIICTIIK IIH­

q>paKpaCHOI'O CIIHXpOTpOHHOro IInrry-creHII.lI HII3K00HepreTII"9:HhlX 

pelI.lITIIBIICTCKIIX 0lICKTpOHOB B KOMrrpeccope II03BOJI.lieT 3q>q>eK­

TIIBHO rrorry-craTh IIHq>OpMaD;IIIO O rrapaMeTpax rry-crKOB II M02KCT 

6bITh IIOJI02KeH B OCHOBY 6eCKOHTaKTHhlX, HepanpyrnaIOII(IIX Me­

TOp;OB IICCrreµ;oBaHII.lI xapaKTCpIICTIIK rry-crKOB II 6blCTporrpoTeKa­

I011(IIX IIpII ycKopeHIIII rrpo:a;eccoB. TaKoii aHaJIII3 II03BOJI.lICT pan­

µ;errbHO orrpeµ;err.lITh: "9:IICJIO 0JICKTpOHOB; rrpocTpaHCTBCHHOe IIOJI0-

2KeHIIe KOJih:a;eBoro crycTKa II ero panMepbI; rrpocTpaHCTBCHHOC II 

yrrroBoe pacrrpeµ;erreHne arreKTpoHOB B rry-crKe, o:a;eHIITh 3HeprIIro 

0JICKTpOHOB II "IIICJIO IIOHOB. 

2. TeopII.lI II rrpIIHil;IIIIhl IIOCTpOeHII.lI µ;eTeKTIIpyrolI(IIX CIICTCM 

C IICIIOJih30BaHIICM CIIHXpoTpOHHhIX IIHq>paKpaCHhlX MCTOp;OB OII­

peµ;erreHIIH rrapaMeTpOB II xapaKTepIICTIIK ycKOp.lICMhIX rry"IKOB. 

3. PenyrrnTaThI panpa60TKII IIHTerparrhHhIX II KOopµ;IIHaTHhlX 

µ;eTeKTopoB, rrpeµ;Ha3Ha"ICHHhlX p;lI.lI peaJIII3aD;IIII MeToµ;oB CIIH­

xpoTpOHHOH IIHcppaKpaCHOH µ;narHOCTIIKII B ycKOpIITCJihHOM 0KC­

rrepIIMCHTe. 

4. MeTOµ;hI KaJIII6poBKII n penyrrnTaTbI_panpa6oTKII MeTporro­

rII"ICCKOrO o6ecrre"IeHII.lI CIIHXpOTpOHHhIX IIHcppaKpaCHhIX II3Me­

pIITCJihHhIX CIICTeM, BKJIIO"Ia.H aHaJIII3 IIX TO"IHOCTII. llnMepeHIIe 

B IIIIIpOKOM TCMIIepaTypHOM IIHTepnarre II COBMCCTHhIH aHaJIII3 

0KcrrepIIMCHTaJihHhIX TeMrrepaTypHhlX 3aBIICIIMOCTeII CIICKTparrh-
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HOH "<IYBCTBIITeITbHOCTII pa::3ITII"9:HbIX TIIIIOB (pOTOIIpIIeMHIIKOD, II0-

3BOllleT orrpe;a;eillITb a6comoTHOe "9:IICITO ::meKTpOHOB B nrnpoKOM 

IIHTepBarre IIX :meprri II pa;a;IIycoB op6IIT Bpam;emrn:. 

5. Pe3yrrhTaThl pa3pa6oTKII II IIccrre;a;oBaHIIH 0rreMeHTon° n cu­

C'reM IIHcppaKpacHOH OIITIIKII. IIHcppaKpacHoe CIIHXpoTpOHHOe II3-

rry"<IeHIIe 1103BOITJieT IIccrre;a;oBaTb crycTKII 3ap_g:)KeHHhlX "IaCTIII.J; 

6e3 IICIIOITb30BaHirn crreu;IIaITbHbIX OIITif'IeCKIIX CIICTeM C BblCOKOII 

rrpo3pa"<IHOCTbIO II pa3pernaIOm;eiI crroco6HocThIO.IIcrrorrb30Dam1e 

rrocrre;a;HIIX IIOBbilllaeT "<IYBCTBIITeITbHOCTb c1rnxpoTpOHHOII ;a;nar­

HOCTIIKII, HO 3Ha"<IIITeITbHO cy)KaeT pa6o"<IIIII crreKTparrhHhIII ;a;na­

rra3oH II y)KecTo-qaeT Tpe6onamrn K orrTII"<IecKoMy Ka"<IecTBY oKoH 

II 3ITeMeHTOB OIITII"<IeCKIIX CIICTeM. 

6. Crroco6 IOCTIIpODKII II rrpoBepKII pa3perna10m;e{1 crroco6-

HOCTII IIHcppaKpaCHOII OIITHKII, pa6oTarom;eiI n ;a;mIHH0BOITHOBOM 

IIHcppaKpaCHOM crreKTparrbHOM ;a;IIaIIa30He. 

7. Crroco6 C03~amrn BbICOKODaKyyMHbIX rrporpenaeMbIX 0K0H. 

8. OpIIrIIHaITbHbie ycTpOHCTBa, IIMeIQm;IIe caMOCTOj{TeITbHJIO 

u;eHHOCTb, B TOM "9:IICrre: IIHcppaKpacHbie BbICOKOBaKyyMHbie 0KHa, 

llIIIpOKOITOITOCHbie ;a;mrnH04>0KyCHbie OIITII"<IeCKIIe TpaKTbI; rrpeu;n-

3IIOHHbie II3MepIITerrII TeMrrepaTypbI, K0Op)l;IIHaTHbie ;a;eTeKT0phl 

Ha6rrro;a;eHIIj{ MrHoBeHHOH KoHcpIIrypau;IIII Terrrronoro ofrbeKTa :H 

ero rrepeMem;eHIIj{ B rrpocTpaHCTBe, cpopMbI II~TOKa. 

Arrpo6a:a;m1 pa6oTbI. OcHOBHhie pe3JIThTaTbI ;a;HccepTau;:m1 

;a;oKrra;a;hlBaITIICb II o6cy)K;a;arrIICb Ha Hay"<IHbIX KOHcpep~HI.J;H5IX n Ha­

rneiI CTpaHe II 3a py6e)KOM. B "9:aCTHOCTII, Ha Me)K;a;yHapo;a;Hoii 

KoHcpepeHI.J;IIII "TeMrrepaTypa 89" (r. 3yrrh, I'epMaHII_g:, 1989 r.), 

BcecoI03HOII Hay"<IHO-TeXHH"<IecKoiI KOHcpepeHI.J;IIH "ll3MepHTerrb- · 

Hhie H HHcpopMaI(HOHHhie cIIcTeMbI" (C-IleTep6ypr, 1991 r.). 

Ily6JIHKa:a;1111. OcHOBHhle pe3yITbTaTbI ;a;IIccepTaI.J;HII orry6rrH­

K0BaHbI B_ 17 rre"<IaTHbIX pa6oT&X, B.T0M :Herren ;a;nyx aDT0pCKIIX 

CBH;a;eTeITbCTBaX Ha m~w6peTeHHj{ .. 
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O,I I ro2 ro4 A, MRM 

P11c. 1. PacC"<IIITaHHOe crreKTpaJibHOe pacrrpe;a;erremrn MOID;HOCTII 

CIIHXpOTpOHHOro II3ITy"<IeHIIj{ 0rreKTpOHHOro KOITbI(a B rrpo­

n;ecce ero C)KaTrur B a;a;re3aTope c pa;a;nyca 40 cM ;a;o 4 cM 

rrpII Ha"<IaJibHOH 3lieprmI 3ITeKTp0H0B 'Y = 5. illTpIIXOBKOH 

0TMe"<IeHhl BII):J;IIMaJI (0,3-0,7 MKM) II IIH(ppaKpacHaJI (0,7-40 

MKM) crreKTparrbHhle o6rracTII. 
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II npoTOHHbIX, C E ~ 200 r3B, R ~ 100 M), KOTOpbie He­

B03M02KHO ;a;narHOCTIIpOBaTb C IIOMOll.l,bIO annapaTypbI BII;Il;IIMOro 

;a;uana30Ha, B OCHOBHOM IICIIOnh3yeMOli B rrpaKTIIKe q>II3IIT.J~~Koro 

GKcrrepnMeHTa. 

Cne;a;yeT OTMeTIITh, "<ITO MeTO;Il;bl ;a;narHOCTIIKII rrpoTOHHblX 

ny-r.iKOB HaXO;Il;JITCJI B CTa;Il;IIII pa3pa6oTKII. lI3BeCTHhl TOnhKO rrpII­

MepbI BII;Il;IIMorr CIIHxpoTpOHHorr ;a;narHOCTIIKII, peanII30BaHHorr Ha 

KOnhu;eBoM rrpoTOHHOM ycKopnTene. IloGToMy rrpaKTII-r.iecKII orrpa­

B;a;aHHhIM npe;a;cTaBJIJieTCJI IICIIOnh30BaHIIe MeTO;Il;OB IIH<ppaKpa-
v V 

CHOII CIIHXpOTpOHHOII ;a;narHOCTIIKII 3neKTpOHHhIX crycTKOD 11 ;a;nJI 

npOTOHHblX rry-r.iKoD, HeCMOTpJI Ha orrpe;a;eneHHbIII cpopMaJIII31I rro;a;­

xo;a;a II rrpOII3BOnbHOCTb HeKOTOpbIX ;a;orrymeHIIIT. OcHOBHbie pe-

3ynhTaTbl, II3nmKeHHble D rnaBe, orry6mIKOBaHbl B pa6oTaX /1-3/. 

Bo BTOpo:ii rJiaBe KpaTKO II3naraIOTCJI MeTO;Il;hl II3Mepemui: 

TOKOBhIX, reoMeTpi,rqecKIIX II 3Hepren1-r.iecKIIX rrapaMeTpOB KOnhu;a 

3apJI2KeHHhIX T.JaCTIID;, yrnoBOH pacxo;a;IIMOCTII CIIHXpOTpOHHOro 

IInny-r.ieHIIJI. PaccMaTpIIBaeTcJI o6maJI cxeMa KOMrrpeccopa GneK­

TpOHHhIX Konen; II IIHq>OpMau;noHHO-II3MepnTenbHhlX CIICTeM ;a;n­

arHOCTIIKII napaMeTpOB KOnhu;eBoro crycTKa. IlpIIBO;Il;JITCJI pncyH­

KH, rroJICHJI!Oll.l,He rrpocTpaHCTBeHHYIO CTPYKTYPY ncrrycKaHIIJI CHH­

xpoTpoHHoro i,mny-r.ieHHJI n ero perncTpau;nn ;a;eTeKTnpy10ll.l,IIMII 

6noKaMII (pnc.2,a), a TaK2Ke cxeMa panMell.l,eHIIJI 3THX 6noKOB Ha 

ycKopnTene (pnc.2,6). ' 

IIocKonhKY crycToK nap1nKeHHhIX -r.iacTnu; B ycKopnTene MmKHo 

paccMaTpIIBaTh KaK Ha6op ocu;nnJITOpOB C TpeMJI CTerreHJIMH CB0-

6o;a;h1: rrpo;a;onhHOH ( CHHXpOTpOHHOIT) H ;r::I;BYMJI rrorrepeT.JHhlMH ( 6e­

TaTpOHHhlMII) - pa;a;i,ranhHOrr n aKcnanhHOrr , TO cncTeMa H3Me­

peHIIJI reoMeTpn-r.iecKnx rrapaMeTpoB crycTKa ;a;omKHa o6ecrre-r.in­

DaTh H3MepeHne COOTBeTCTBYIOll.l,IlX pa3MepoB rry-r.iKa, a TaK)Ke 

D03M02KHOCTh Ha6n10;a;eHHJI ;Il;IlHaMHKil pa3BIITHJI 3TilX BenHT.JilH. 
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PHc. 2. CxeMbl: a - IIOJICHJIIOll.l,aJI rrpocTpaHCTBeHHYIO cTpyKTYPY 

HcrrycKaHHJI cnHxpoTpOHHoro 1mny-r.ieHIIJI II ero perncTpa"" 

Il;HII, 6 - 3KCIIepIIMeHTanbHOI1 ycTaHODKH. 

1 - KOMrrpeccop ( a;a;renaTop) GneKTpoHHhlX Konen;. 2 - 3neK­

TpoHHoe KOnhu;o, 3 - CHHXpoTpOHHOe 1mny-r.iem1e, 4 - OKHO, 5 -
orrTn-r.iecKnrr TpaKT, 6 (" KopoTKaJI mrnei1Ka" )n 10 (" ,I(mrnHa11 

nnH~n:Ka")- MHoro0neMeHTHhle ;a;eTeKTIIpy10mne 6noKn; 7, 9 II 
11 - ycnmrTenn, 8 - IIpIIeMHIIK-MOHIITOp ("ClI-MOHIITop") c 

-r.iyBcTBIITenhHorr rrnoma;a;hIO S1
, 12 - KOHTponhHhIII IICTO'IHIIK 

( CBeTO;Il;IIO;a;), 13 - 6noKII o6pa6aTblBaIOll.l,eII GneKTpOHIIKII. 
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MeTo;ri; :n:nMepeHIDI reoMeTp:n:'leCKIIX rrapaMeTpoB rry'lKa H ero 

IIOJIO)KeHIDI B rrpocTpaHCTBe ycKopIITerur, a TaK)Ke IICCJie;ri;onaHIIe 
,;. 

p;:n:HaMIIKH pa3BHTIDI IIY'lKa B rrpo:a;ecce C)KaTIDI OCHOBaH Ha :n:c-

IIOJII:,30BaH:n::n: :n:mppaKpacm,rx cpep;CTB BI:,rno;ri;a CHHXpOTpOH­

HOro :n:nrry'leHIDI :n:n KaMepbI ycKop:n:Temr, ero TpaHCIIOpTHpOBKH 

:n: perIIcTpa:a;:n::n:. MeTo;ri; naKJIIO'laeTcJr B TOM, 'ITO :n:no6pa)li::eH:n:e 

ce'leHIDI rry'lKa, rrorramnero B rrorre npeHIDI orrT:n:'lecKoro KaHarra, 

q>oKyc11pyeTcJ£ B Tpe6yeMOM Macu1Ta6e Ha ;ri;eTeKTIIpy10w;11:ir 6rroK 

C JIHHe:n:HhlM pacrroJIO)KeHJieM 'lYBCTBHTeJII:,HhlX arreMeHTOB :n: perII­

CTp:n:pyeTCJr HM.MeTO;rJ; o6ecne'lHBaeT npocTpaHCTBeHHOe panpe­

rneH:n:e c Tpe6yeMoH TO'lHOCTbIO (n 6JIII)KHe:ir IIHq>paKpacHoi'1 o6rra­

CTII panpernarorn;aJI cnoco6HocT1:, ~ 7 MM-1 ), npeMeHHoe panpewe­

H:n:e rry'lrne 1 MKc, IInMepeH:n:e panHonecHoro pa;ri;:n:yca R Korr1:,:a;a n 

R( t )-TpaeKTop:n::n: (µ;rrJr crry'laJI C)KHMaeMoro Korr1:,:a;eBoro crycTKa) 

C TO'lHOCTbIO ~2,5%. 
Ba)KHI,IM napaMeTpOM ;ri;rur ;ri;:n:arHOCTHKH ycKopJreMbIX ny'IKOB 

JrBll[eTCJ[ yrJIOBaJI pacxoµ;:n:MOCTI:, CHHXpoTpOHHoro :n:nrry'leH:n:Jr B 

HarrpaBJieH:n::n:, nepneHp;:n:KyrrJrpHOM IIJIOCKOCTII op6IITI:,I Bparn;eHIUI 

arreKTpOHOB. MnMepeHHe yrJIOBOH pacxop;IIMOCTH CIIHXpoTpOHHOro 

II3Jiy'leHIDI Il03BOJIJ£eT He TOJII:,KO 6orree TO'IHO o:a;eHHTI:, IIHTeHCII;­

BHOCTI:, CIIHXpOTpOHHoro II3Jiy'leHIIJ£, HO II ;ri;aeT IIHq>OpMaD;HIO 06 

0HeprIIII ycKOpJreMhlX 'laCTIID; II IIX yrrroBOM pa,cnpe;ri;erremnI ( aK­

CIIaJII:,HI:,Ie 6eTaTpOHHhle KOJie6aHHJ£). lfoBeCTHO, 'ITO n CIIJII:,HO­

TO'lHhlX, narpy)l<::eHHbIX :n:oHaMII, arreKTpOHHbIX KOJibD;ax xapaKTep 

pacrrpe;ri;erreHIDI CIIHXpoTpOHHoro IInrry'leHIIJr no yrrry B Hanpanrre­

HIIII, nepneHp;IIKYJIJrpHOM IlJIOCKOCTII arreKTpOHHOH op6IITbI, orrpe­

;ri;errJreTCJr B OCHOBHOM 6eTaTpOHHbIMH KOJie6aHIIJ£MII arreKTpOHOB 

B KOJibD;e. "9:acTOTa 6eTaTpOHHbIX KOJie6aHHH 3aBIICIIT OT IlOJIO­

)KIITeJII:,HOro napJrµ;a IIOHOB, HaKOITJieHHoro B KOJII:,D;e. TaKIIM o6-

pa30M, IInMep:rrn yrrronoe pacrrpe;ri;erreHIIe noToKa CHHxpoTpoH­

Horo HnJiy'leHIDI MHoroarreMeHTHhlM O;rJ;HOKOOpp;IIHaTHI:,IM ;ri;eTeK­

TopoM, ;rJ;JIIIHa KOTOporo nepeKpbIBaeT 6orr1:,wy10 'laCTI:, IlOTOKa 

CIIHXpoTpOHHoro H3Jiy'leHIDI B HanpaBJieHHII, nepneHp;IIKYJIJrpHOM 
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IlJIOCKOCTII Bparn;eHHJr 'laCTIID;, MO)KHO IIOJIY'IIITI:, IIHq>OpMaD;IIIO 06 

IIOHHOH KOMIIOHeHTe KOJibD;a, Tor;ri;a KaK IIHTerparr OT 0TOro pac­

rrpe;ri;erreHIDI rrpJrMO CBJ£3aH C 'IIICJIOM arreKTpOHOB B KOJibD;e. Me­

TO;rJ; II3MepeHIDI q>yHKD;IIII pacrrpe;ri;erreHIIJr IIOTOKa CIIHxpoTpOH­

HOro II3Jiy'leHHJ£ OTHOCIITeJibHO op6IITaJibHOH IIJIOCKOCTII ycKopJr­

eMhlX 'laCTIID; MHOrOKpaTHO na D;IIKJI ycKopeHHJ£ OCHOBaH Ha IIC­

IIOJII:,30BaHIIII CKOpOCTHOro ( ~ 1 MKC) IIHTerpaJII:,HOro KOOp;rJ;IIHaTHO­

'lYBCTBIITeJibHOrO µ;eTeKTOpa, ycTaHOBJieHHoro rreprreHp;HKYJIJrpHO 

op 6IITaJibHOH IIJIOCKOCTII ycKOpJreMhlX 'laCTIID; II rrepeKpbIBarow;ero 

necb IIOTOK CIIHXpOTpOHHoro II3Jiy'leHHJ£. 

MeTO;rJ;IIKa onpe;ri;erremrn 'lIICJia arreKTpOHOB B KOJibD;eBOM crycT­

Ke IIO II3MepeHHOH MOlllHOCTII IIX. CIIHXpOTpOHHOro IInJiy'leHUH: 

OCHOBaHa Ha: 

• IIpJrMOH naBIICIIMOCTII IIHTeHCIIBHOCTII CIIHXpOTpOHHOro II3-

rry'leHIDI OT 'lIICJia 'laCTHD;, 

• perIICTpa:a;IIII II3Jiy'leHIIJ£ B crreKTpaJibHO:U: o6rraCTII ,\ t Ac, 
Kor;ri;a IIHTeHCIIBHOCTI:, IInJiy'leHIIJ[ rrpaKTII'leCKII He naBIICIIT 

OT aHepr:n::n: napJr)KeHHhlX 'laCTIID;j 

• perIIcTpa:a;IIII IInrry'leHIDI Ha ;ri;nyx II 6orree y'laCTKax crreK­

Tparr1:,Horo pacnpe;ri;erreHHJ£ rrpII b,,,\/ ,\ ;::: 1; 

• IICilOJII:,30BaHIIII µ;eTeKTOpOB C pa3HI:,IMII xapaKTepIICTIIKaMII 

cneKTpaJII:,HOII 'lYBCTBIITeJibHOCT II rrpIIpo;ri;o:u: q>oToaq>q>eKTa; 

• II3MepeH:n::n: IIHTeHCHBHOCTII IIOTOKa CIIHXpOTpOHHoro H3Jiy­

'leHIDI C y'leTOM xapaKTepa ero yrJIOBO:U: paCXO;rJ;HMOCTII; 

• cpaBHeHIIII IIHTerpaJibHhlX IIOTOKOB CIIHXpOTpOHHoro IInrry­

'leHIDI II IInJiy'leHIDI 0TaJIOHHoro TeIIJIOBoro IICTO'lHIIKa, pe­

rIICTpIIpyeMhlX B O;rJ;IIHaKOBOII, WIIpOKO:U: crreKTpaJibHO:U: 06-

JiaCTII b,,,\/ ,\ 2:: 1, C y'leTOM rro;ri;o6IIJ£ crreKTpOB c1rnxpoTpOH­

HOro II TeIIJIOBoro II3Jiy'leHri; 
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Panpa6oTaHo µ;Ba MeTo;a;a II3Mepemrn HHTeHcIIBHocTn crrnxpo­

TpOHHoro II31IY'Iemrn: rrpn6mrnrnHHbIH, KOr;a;a ImMepeHIIJl Beµ;yTCJl 

o;a;HrnmeMeHTHhlMII ;a;eTeKTOpaMII, II TO'IHbIH, Kor;a;a CIICTeMa ;a:aT­

'IIIKOB mrnaThlBaeT 6orrbIIIYIO 'IaCTb rroTOK«l;. B rrpocToTe arrrra­

paTypbI - ;a;ocTOIIHCTBO rrepBoro crroco6a II3Mepemiii, He;a;ocTa­

TOK - OTCYTCTBIIe orrepaTIIBHoii, ;a;rrH Ka)K;a;oro IIMrryrrbca . ycKo­

pIITemr, .1rnq>opMan;1m o xapaKTepe pacrrpe;a;erremm GrreKTpoHon B 

crycTKe II yrrrOBOII pacxoµ;IIMOCTII IIOTOKa CIIHXpOTpOHHOro 11[)­

rry'IeHIIJI. Heo6xoµ;IIMOCTb IICIIOlib30BaHII.H II3MepeHHoro paHee, 

B ;a;pyrIIx ceaHcax pa6oThl ycKopIITerrJI, yrrroBoro pacrrpe;a;erremrn 

;a;rrJI on;eHKII IIHTerparra CIIHXpoTpOHHoro 1mrry'IeHIIB C Heim6e)K­

HOCTbIO yxy;a;IIIaeT TO'IHOCTb II3MepeHIIJI i:rncrra BJieKTpOHOB B K0ITb­

n;e B rrpOCTOM o;a;Hoµ;aT'IIIKOBOM BapHaHTe II3MepeHHII. 

.n]IJI peamman;IIII MeTOl];OB CIIHXpOTpOHHOII IIHq>paKpaCHOII ;a;n­

arH0CTIIKII BITeKTp0HHoro ( BITeKTpOHHO-IIOHHOro) K0libIIeDoro cry­

CTKa 6b1JIII panpa6oTaHbl IIHq>paKpaCHble 0IITII'IeCKIIe CIICTeMbi 

l];lIJI Bbrno;a;a II3 a;a;renaTopa CIIHXpOTpOHH0ro II3lIY'IeHirn, ero Ka­

HamipoBaHIIJI Ha oa;a;aHHoe paccT0JIHIIe II rrepe;a;a'In Ha ;a;eTeKTII­

PYIOJJJ;IIH 6rroK, a TaK)Ke panpa6oTaHhI II co3µ;aHbI pHµ; IIHTerparrb­

HbIX II K00pl];IIHaTHbIX ;a;eTeKTopon, JIBIIBIIIiIXCJI OCHOBOII IIHq>op­

MaIIIIOHH0 - II3MepIITeITbHbIX CIICTeM CIIHXpoTpOHHOII IIHq>paKpa­

CHOII µ;IIarHOCTIIKII. 

IlpII BbI6ope ;a;eTeKT0pOB 0CHOBHbIMII Tpe6oBaHIIJIMII HBlIJl­

ITIICb: 
'· 

1. BbICOKaJC crreKTparrbHaJC 'IYBCTBIITeJibH0CTb B o6rracTII l];lIIIH 

B0ITH A = 0, 6 -;- 40 MKM. 

2. BpeMeHHOe panpeIIIeHIIe (6bICTpo;a;eiicTBIIe) T :S 0, l-;-5,1Q-6c. 

3. IlpocToTa B GKc1rnyaTaIIIIII ( oTcyrrcTBIIe CIT0)KHbIX KpnoreH­

HbIX CIICTeM). 

Bburn paccMoTpeHbI pa3JIII'IHbie TIIIIhl IIHq>paKpacHbIX rrpneM­

HI;K0B II C y'IeT0M BbIIIIe Ha3BaHHblX Tpe6oBaHHH 6bll10 DbI6paHo 
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IIJITb ocH0BHhlX - q>oTo;a;IIo;a; - Si; q>oTocorrpoT1rnrremrn - PbSe, 
GeAu, I nSb; rrIIpoBrreKTpIIK - LiNbO3, crreKTparrbHaJC 'IYBCTBII­

TerrbHOCTb K0TOpbIX nepeKpbrnaeT IIIIIpOKIIH ;a;11ana30H l];ITIIH B0lIH 

orrTII'IecKoro crreKTpa OT BIIl];IIMOH ;a;o ;a;arreKoii 11Hq>paKpacHoi'1 06-

rracTII. 8TII rrpIIeMHIIKII 6blmI IICII01Ib30BaHbl B aBTOMaTII31Ip0-

BaHHhlX II3MepIITelibHO-IIHq>opMaIIIIOHHblX CIICTeMax B pa3JIH'I­

HblX MOl];IIq>IIKaIIIIBX Ol];HOBITeMeHTHhlX II K0Opl];IIHaTHblX ;a;eTeKTH­

PYIOJJJ;IIX 6JIOKOB, BbIII0ITHJIIOJJJ;IIX KOHKpeTHYIO na;a;a'Iy II 'IJBCTBII­

TeITbHbIX B na;a;aHHOM y'IaCTKe IIHq>paKpacHOII 0 6rraCTII crreKTpa. 

PerncTpan;1rn cnHxpoTpOHHoro II3rry'IeHIIJI BJieKTpoHoB l\rnrrra 

DeCTIICb BCeMII II3Mep11Te1IbHbIMII CIICTeMaMH Ol];H0BpeMeHH0 111160 

Ka)K;a;oii B 0Tµ;errbH0CTH. lIHTeHCIIBHOCTb II31IY'IeHIIJl perIICT,P0-

Barracb ;a;eTeKTopaMn II Bblµ;anarracb Ha Bblxo;a;e B nn;a;e aHarroro­

noro cIIrHarra, KOTopbIH npe;a;napnTeITbH0 ycmnrnaJicH ;a:o Heo6-

xoµ;IIMOH nemI'IIIHbl II no Ka6errbHOH mrnnn CDH3II rro;a;anarrcH Ha 

rryrrbT yrrpanrreHIIJl ycKop11TeJieM, r;a;e rrpeo6pa30BbrnarrcH D n;n­

q>ponoii DIII]; II o6pa6aTbIBalICJl Ha 8BM. linMepnTelibHble Ka­

HaJibl II03B01IJIJIII MHOroKpaTH0 (;a;o 10 pan) B Te'IeHIIe IIIIKJia C)Ka­

TIIJI K0ITbIIa B K0MIIpeccope KorrrreKTIIBHoro ycKopIITelIJl perncTpII­

poBaTb IIHTeHCIIBH0CTb CIIHXpoTp0HHoro H3JIY'IeHIIB. JlrrnTeJib­

H0CTb CTpo6a II3MepeHIIH - 0,1 MKC. lIHTepnarr BpeMeHII Me)Kl];Y 

coceµ;HIIMII II3MepeHIUIMII Mor MeHJITbCJI OT 60 MKC 11 6orre<' rrpn 

IIOJIHOH l];JIIITeJibH0CTH IIMIIYlibCa CIIHXpoTp0HHOro 113lIJ"-IeHIIB 

0K0IT0 Ol];HOH MCeK. BbI;a;erreHHaJC IIYHKTHp0M Ha pnc. 2,6 i:racTb 

6rroK-CXeMbl 0TH0CIITCJl K ;a;eTeKTIIpyIOJJJ;eH arrrrapaType, pa3Me­

JJJ;eHHOH B ycKopIITeITbHOM narre B Herrocpe;a;cTBeHHOfI 6mmocTII 

OT a;a;renaTopa. OcHoBHble penyrrbTaThl, II3ITO:iKeHHble D rrrane, 

orry6rrIIKOBaHbl n pa6oTax /2-8/. 
B TpeTnei rJiaBe orrIIcaHbl panpa6oTaHHbie 1rnq>paKpacHbl<' 

IIIIIj>OKOIIOIT0CHble 0IITII'IeCKIIe CIICTeMbl, o6ecrre'IIIDaIOJJJ;IIe BbID0/l: 

II[) BaKyyMiioii KaMepbI KOMIIpeccopa CIIHxpoTpOHHoro 1mrry•Ie­

HIIJI, C rrocrre;a;yroJJJ;eii ero TpaHCIIOpTIIpOBKOII . Ha na;a;aHH0e pac­

CTOJIHIIe II q>oKycIIpOBKOH Ha ;a;eTeKT0p . .IJ:rrJI BbIBo;a:a IIHq>paKpa-
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CHoro CIIHXpoTpOHHoro II3JIY'1CHillI II3 rrporpeBaeMOII naKyy1rnon 

KaMephl ycKopnTemr crreu;naJibHO panpa6oTaH crroco6 con;a;amrn 

DbICOKODaKyyMHhlX OKOH, peamrnonaHHhlH Ha rrpaKTIIKe D ,BIIp;e 

OKHa 113 IIOJIIIKpIICTaJIJI:WieCKoro q>TOpIIcToro Marmrn ( OIITII"Ie-. 

CKaH KepaMIIKa K 0-1). OKHO naKperrrreHo n orrpane 1rn HepA(a­

Be10me11 CTamr C IIOMOill,bIO ;a;n<p<pynIIOHHOli cnapKII II Bbip;epA(II­

BaeT MHOI'OKpaTHbIII ;a;mITem,HhIII ( 6orree 24 '1aCOB) rrporpen rrpn 

TeMrrepaType 400-600 °C'. IJpep;cTaBJieHa KOHCTpyKll;IIB orrpaBbI, 

II03DOJI.llIOill,aH CHIIMaTb MexaHIITJeCKIIe HaIIp.JIA(eHII.ll II 06ecrre'1I1-

DaIOI11,aH KperrrreHne OKHa Ha. DaKyyMHOII KaMepe T_Iepen MCTaJIJIII­

'1eCKYIO rrpoKrra;a;Ky, He HapylllaH repMeTII"IHOCTII rrepexo;a;a "OKHO­

orrpana". 

.I(:;ur TpaHcrropTIIpODKII II rrepe;a;aT_III CIIHXpoTpOHHOro nnrryT_1e­

HlllI urnpoKoro crreKTparrhHoro p;IIarranoHa Ha ;a;eTeKTop crreu;narrh­

Ho panpa6oTaHhI, con;a;aHbI II peammonaHhl B ycKopnTeJibHoi-i npaK­

TIIKe ;a;na nap11auTa ;a;mIHHO(pOKYCHhlX lllIIpOKOIIOJIOCHbIX 0IITII"Ie­

CKIIX CIICTeM - nepKaJibHO-JIIIH30BaH II nepKaJibHaH. 

B nepKaJibHO-JIIIH30DOli CIICTeMe ( CM. pIIc.3) nee aKTIIDHbie 3Jie­

MeHTbI ( JIIIH3bI) BbIIIOJIHeHhl II3 pa3HhIX mr;a;on OIITIIT_IeCKOII Ke­

paMIIKII (MgF2 , ZnSe, CaF2, BaF2, LiF) u 6enKIIcrropo;a;HhIX 

cTeKorr. Pa6<;>'1IIII p;IIarranoH ;a;rrIIH norrH - 1-8 MKM, <poKycHoe pac-· 

CTOHHIIe - 320 MM, OTHOCIITCJibHOe OTBepcTIIe - 1:5,3, ra6apIITbI 

OIITII"IeCKOli CIICTeMbI - 290 X 300 X 100 MM. 

AKTIIBHhie 3JieMeHTbI 3CpKaJibHOli OIITII'1eCKOli CIICTCMhI, <po-
'-

Torpaq>II.ll KOTOporo IIOKanaHa Ha pIIc.4, DhlIIOJIHCHbI B DIIp;e c<pe-

pII"ICCKIIX nepKaJI, y KOTOpbIX OTpaA(eHIIC II3JIY'1eHIIH rrpoucxo­

p;IIT OT CJIOH cepe 6pa, HaHeceHHoro rryTeM HaIIbIJieHIIH n BctKyyMe 

Ha CTeKJIHHHYIO IIOBepXHOCTb c<pepn"IeCKOli <popMbI, T_ITO II03BO­

JIIIJIO o6ecrre'1IITb crreKTpaJibHYIO LIIIIpOKOIIOJIOCHOCTb on- TI-I"Ie­

CKoro KaHaJia n rrpe;a;errax 0,3-40 MKM. <PoKyCHOe paccTOHHIIC 1800 

MM rrpn OTHOCHTCJibHOM OTBCpCTIIII 1:26, panpelllaIOill,aH crroco6-

HOCTb - 7 MM-1, ra6apIIThI - 2000 x 360 x 370 MM. OcHOBHhie 

penyrrhTaTbI, II3JIOA(eHHhle B rrrane, orry6rrIIKOBaHhI B /9-14/. 
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P:u:c. 3 OrrTII'1eCKaH cxeMa nepKaJibHO-JIIIH30BOli CIICTCMbI: 

1 - OKHO; 2 - o6'beKTIIB; 3, 4 - OTKJIOH.llIOill,IIe nepKarra; 5 -

KOJIJICKTIIB; 6 - IIH<ppaKpaCHblII ;a;eTeKTOp. 

P:u:c. 4 O6mnii BII,II; IIH<ppaKpacHOli OIITII"ICCKOII CIICTeMbI c ;a;e­
TeKTOpoM Ha .l3bIXO,D;e. 
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B .. IeTBepToii rJiaBe rrpe;a;cTam1em,1 rrpHMephl penyrrhTaToB 

rrpaKTIPieCKOH peamman;1m MeTo;a;a nmppaKpacHOH ClIHXpOTpoH­

HOH ;a;narHOCTlIKlI reoMeTpIPieCKlIX rrapaMeTpOB ycKOpJieMhlX rry"<I­

KOB. 

CncTeMa lI3MepeHirn reoMeTplI"<IeCKlIX rrapaMeTpOB KOlihl(a lI 

;D;lIHaMlIKlI ero C)KaTHJI (pnc.5) - 0TO MHOroKaHaJihHhlll perncTpa­

TOp ClIHXpoTpOHHOro lI3Jiy"tJeHlIJI, rrpe;a;HanHa"tJeHHhlll ;a;rrJI II3Mepe­

HIIH (pIIc.6) pa;a;nyca KOrrhn;a Rn rrpou;ecce C)KaTHJI (R - TpaeTo­

prrrr), panMepon Marroro ce-qeHHJI ( a z, an) Korrhn;enoro crycTKa II 

pacrrpe;a;erreHHJI IIlIOTHOCTH "tJaCTHI( B KOlihI.J;e. JJ:eTeKTOp BbIIIOJIHeH 

n nn;a;e MHoro0rreMeHTHoro o;a;HoKoop;a;rrHaTHoro 6rroKa. B cocTan 

crrcTeMhl nxo;a;nT rrmppaKpacHhIH orrTrr"<IeCKIIH TpaKT, KOTOphIII 

panpa6oTaH n con;a;aH crreu;rrarrhHO ;a;rrJI ycKoprrTerrJI 0rreKTpOHHO­

HOHHhIX Konen;. OcHOBHaJI na;a;a-qa ;a;rrJI Koop;a;rrHaTHO - "<IYBCTBII­

TerrhHOH ;a;eTeKTHpyroru;en CHCTeMhI - H3MepeHIIe pa;a;rryca KOJihl(a, 

KaK rrapaMeTpa, orrpe;a;errJiroru;ero TO"tJHOCTh H3MepeHHJI HHTeHCH­

BHOCTH crrHxpoTpOHHoro nnrry-qemrn. KpoMe Toro, crrcTeMa rro­

nnorrJieT KOHTpOlilIPOBaTh B ;a;rrHaMHKe IIlIOTHOCTh pacrrpe;a;erreHHJI 

0rreKTpOHOB B KOlihI.J;e H rrpocTpaHCTBeHHhle oco 6eHHOCTII KOlihl(e­

BOro crycTKa B naBHCIIMOCTH OT pa;a;rryca op6IIThI, 0HeprIIII 0rreK­

TpOHOB, "tJHCJia 0rreKTpOHOB II IIOHOB B crycTKe. 

B pa6oTe ;a;aeTCJI OIIHCaHrre ;a;nyx KOop;a;rrHaTHbIX MHOroKaHaJib-. . 
HhIX ;a;eTeKTIIpyroru;IIx aBTOMaTII3IIJ>OBaHHhlX rrmpopMal(IIOHHO -

II3MeplITeJihHhIX CIICTeM, IIO3BOlIIIBllIIIX II3MepJITb reoMeTpII"<Ie-
; ~ 

CKIIe rrapaMeTphI Korrhu;a n a;a;renaTope II IIccrre;a;onaTb ;a;1rnaMHKY 

ero <popMrrponaHHJI Ha naKJIIO"<IHTerrhHOH cTa;a;rrrr c.:iKaT1rn. B cII­

CTeMax IICIIOlih3OBaHhl MHoro0rreMeHTHhle HH<ppaKpaCHhie <pOTO­

rrpIIeMHHKII H3 InSb II PbSe. KoHcTpyKTIIBHo ;a;eTeKTOphr cyru;e­

CTBeHHo OTlIII"tJaIOTCJI ;a;pyr OT ;a;pyra. 0TlIH"tJHe o6ycrronrreHO TeM, 

"<ITO o;a;IIH II3 ;a;eTeKTopoB ( I nSb) rrMeeT KpIIoreHHyro cIIcTeMy ;a;rrJI 

oxrra.:iK;a;eHHJI 0rreMeHTOB ;a;o TeMrrepaTyphl )KH;a;Koro anoTa (Tpa6. = 
77° K), a ;a;pyron (PbSe) - oxrra.:iK;a;aeTcJI c rr0Moru;1,ro TepMo - 0rreK­

Tprr-qecKoro MIIKpoxorro;a;rrrrhHHKa (Tpa6. = 260° K). 
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Puc. 5. MHoro0rreMeHTHhle ;a;eTeKTOphr rrn InSb (1) II PbSe (2) 

C 6rroKaMII rrpe;a;yc1mI1Terrei1 II KpuoreHHOII CIICTCl\IOii. 
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IfnMepIITelU,Hbie CIICTeMhl BXO;IJ;IIJIII B 9:lICITO OCHOBHhIX ( 6ano­

BhIX) ycTpOHCTB HepanpyrnaIOII.l,eII ;r:t;IIarHOCTIIKII ny-ciKa II Haxo­

;IJ;IIITIICh B noCTOJIHHOll aKcnrryaTa:a;IIII Ha npoTOTIIne KorrrreKTII­

BHOro ycKopIITerr.a TJI)KeJihIX IIOHOB (IIKYTII) II KYTII-20. C 

IIOMOII.l,hlO 0TIIX CIICTeM peryrr.apHo npoBO;IJ;IIITIICh II3MepeHIIJI reo­

MeTpII9:eCKIIX napaMeTpon Korrh:a;enoro crycTKa II IIccrre;a;onarrach 

;IJ;IIHaMIIKa ero panBIITII.fi. Pa6oTa CIICTeM IIITITIOCTpIIpyeTCJI pe­

nyrrhTaTaMII aKcrrepIIMeHTOB II IICCrre;a;onaHIIll, O;IJ;IIH Im KOTOphIX 

rrpe;a;cTanrreH Ha pIIc.6. OcHoBHhle penyrrhTaThl, IInrro)KeHHhie B 

rrrane, orry6rrIIKonaHhI n pa6oTax /2-4,6, 7 /. 

IlJITcUI rJiaBa nocn.ar.u;eHa onIICaHIIIO KOOP)J;IIHaTHOro IIH<ppa­

KpacHoro ;a;eTeKTopa, panpa6oTaHHoro II con;a;aHHoro ;a;rrJI pearrII­

na:a;IIII MeTo;a;a BhICOKOT0"9:HOro II3MepeHIIJI IIHTeHCIIBHOCTII CIIH­

xpoTpOHHOro IInrry-cieHIIJI ( a nHa"<IIIT II onpe;a;erremrn -cincrra arreK­

TpoHoB B crycTKe), a TaK)Ke onpe;a;erreHII.R aHepr1rn, yrrronoro pac­

rrpe;a;erreHII.R arreKTpOHOB B crycTKe II "9:IIcrra IIOHOB, C y"<IeTOM xa­

paKTepa yrrronon: pacxo;r:t;IIMOCTII noTOKa OTHOCIITeIThHO op 6IITaITb­

HOII nrrOCKOCTII arreKTpOHOB B HanpanrreHIIII, nepneH;r:t;IIKyrrHpHOM 

Me;r:t;IIaHHOII IIITOCKOCTII KOITh:a;enoro crycTKa. 

B CIICTeMe orrepaTIIBHoro KOHTpOITJI KOMnOHeHT arreKTpOHHO­

IIOHHoro KOITh:a;a no ero CIIHxpoTpOHHOMY IInrry"<IeHIIIO B Ka"tfe­

CTBe ;a;eTeKTOpa CIIHXpOTpOHHOro Imrry"<IeHII.R 6blrra IICIIOITh30BaHa 

MHoroarreMeHTHaJI ITIIHen:Ka II::3 $OTOCOIIpOTIIBITeHIIH Ha OCHOBe 

cerreHII;r:t;a CBIIH:a;a. TaKaJI ITIIHeHKa II::3 6bICTphIX $OTOIIpIIeMHIIKOB 

C npeMeHHhIM panpeweHIIeM ~ 173 MKC, pa6oTaIOII.l,aJI Ha ITIIHIIII C 

8BM, rronnorr.aeT o6erre"<IIIBaTh norry"<IeHIIe onepaTIIBHon IIH$op­

Ma:a;IIII O pamIII"<IHhIX napaMeTpax arreKTpOHHOro II arreKTpOHHO­

IIOHHoro KOrrh:a;enoro crycTKa B npo:a;ecce ero panBIITIIJI B Ka)K;a;oM 

:U:IIKrre cpa6aTbIBaHII.R ycKOpIITerr.a, "9:TO, B CBOIO o-qepe;r:t;h, nonno­

ITJieT IICnOITh30BaTh aTy IIH$OpMa:a;IIIO npII HaCTpoiiKe ycKOpII­

Terr.a, no;a;;a;ep)KaHIIII II KOHTporre onTIIMarrhHOro pe)KIIMa ero pa-

60ThI. 

20 

Oco6eHHOCThIO ;a;eTeKTOpa JIBIT.ReTCJI TO, "9:TO OH MO;IJ;YIThHhIH. 

Bcero IIMeeTcJI 6 Mo;a;yrrei'I. TaKaJI KOHCTpyK:a;Irn nonnorrJieT rrpo­

no;a;IITh onepaTIIBHYIO naMeHy rrpII B03HIIKaIOII.l,eII HencrrpaBHOCTII 

arreMeHTOB. 

Panpa6oTaHHaJI CIICTeMa nonnomrna IIOBhICHTh TO"tfHOCTh Im­

Mepemrn IIHTeHCIIBHOCTII CIIHXpoTpOHHOro IInrry"<IeHII.R II TeM ca­

MhIM TO"tfHOCTh orrpe;a;erreHIIJI "9:IICrra "9:aCTII:U: B KOITh:U:eBOM crycTKe. 

reoMeTpII"<IecKIIii $aKTop GcII, nxo;a;HII.l,IIH B $opMyrry perIIcTpn­

pyeMoII MOII.l,HOCTII CIIHXpOTpOHHOro II3JIY"tfeHII.R, orrpe;a;errJieTCJI 

co cpe;a;neii KBa;a;paTII"tfHOll norpeWHOCThlO 1.8 % II nm,1epJieTCJI 

o;a;nonpeMeHHO C perIICTpIIpye1rni'1 IIHTeHCIIBHOCThIO. C BBO;IJ;Ol\I 

cncTeMhI anToMaTimIIponarrcJI npo:a;ecc II:JMepemrn arreKTpo:~rno 

- IIOHHhIX KOMnOHeHT B KOJih:a;e' ero TOKOBhIX II anepreTff'H:'CKIIX 

napaMeTpon. B CIICTeMe B OCHOBHOM IICnOITh30Bam1cb cepnfrHhie 

6rrOKII 3I.J;II n 6y$epHOII naMJITII. ,UeTeKTIIpyror.u;IIII 6rroK CBeTo"<Iy­

BCTBIITeIThHhIX arreMeHTOB, 6rroK ycIIITIITerreii II 6rroK ynpanrremrn 

pa3pa60TaHhI crre:a;IIaIThHO ;a;rr.a ;a;annoi'I :Ja;a;a~m. HacTpoi'1:r..:a 11 :r..:a­

rrn6ponKa KaHarron CIICTeMhI ocyr.u;eCTBITJIITaCh Ha CTeH;a;e c Tenrro­

BhIM IICTO"<IHIIKOM, n Ka"tfeCTBe KOTOporo 6brna npIIMeHeHa CBeTO­

ImMepIITeIThHaJI rraMna CIIPIII 6-100. C noMOII.l,hIO Mo;a;yrrJITopa 

IIMIITIIponarrcJI IIMrryrrhc II:Jrry"<IeHIIH, 6mm:r..:nii rro ;a;mrTerrhHOCTII. 

IIHTCHCIIBHOCTII II cneKTparrhHOMY COCTaBy K CIIHXpOTpOHHOl\I)' 

nnrry"<IeHIIIO ycKopIITeITJI. OcHOBHbie pe:JyJihTaThI, II3JIO.iK('HHhie B 

rrrane, ony6rrIIKonaHhI B pa6oTax /7-8/. 

illecTas: rJiaBa nocnJir.u;ena om:rcattnro npnMepa peamr;:m:a;mr 

MeTo;a;a II:JMepeHIIJI -cincrra arreKTpOHOB, KOTOphIII OCHOBaH Ha m·­

norrh:JOBaHHII IIHTerparrhHhIX II3Mepemrn noTOKOB CIIHXJ)OTpOH­

Horo IInrry-ciemrn n I:I:Jrry"<IeHIIJI norrh$paMonoi'1 rreHTo-cinoii rral\mhr. 

npe;a;napnTerrhHO rrp0Kamr6ponanno11 no Mo;a;errn a6corrroTHo "Icp­

Horo Terra (-A -riT). -qIICJIO arreKTpOHOB onpe;a;errJieTC.H no IIHTCHCII­

BHOCTII ClIHXpOTpOHHOro Imrry-qemrn, perIICTpIIpyeMoro B ;a;nana-

30He ;a;rrIIH BOITH A t Ac, npn"<IeM Ac > l MKM. OcHOBHhIM ;a;ocTOIIH-
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CTBOM aToro MeToµ;a .HBJI.HeTC.H MIIHIIM1ma:a;1-rn ourn6oK H3MepeHIDI 

'lIICJia aneKTpOHOB B KOJib:a;e, T.K. HHTeHCHBHOCTb CIIHXpoTpOH­

HOro nnny'leHIDI B o6naCTH .x !'.: Ac cna6o 3aBHCHT OT aHeprIIII 

aneKTpOHOB, rrorpellIHOCTb orrpeµ;eneHIDI KOTopon: BHOCIIT OCHO­

BHOH BKnaµ; B OllIH6Ky H3MepeHIIH. 

B <popMyny ;IJ;n.H Bhl'llICJieHIDI a6coJIIOTHOro 'lHCJia aneKTpOHOB 

Ne B KOJib:a;e 

Ne= UI<- 1/(E,R,G,.X), (2) 

H3Mep.HeMoro C IIOMOillbIO CHHXpoTpOHHOro H3Jiy'leHH.H, BXO;IJ;IIT 

KaJIII6poBO'lHaJI KOHCTaHTa ( IIHTerpaJibHaJI 'lYBCTBHTeJibHOCTb) µ;e­

TeKTOpOB K, U - BeJIII'lHHa CIIrHana Ha BI,Ixoµ;e II3MepIITeJU,HOfl 

CIICTeMbI, a TaK)Ke f - <pyHKD;IDI, naBHC.HlllaJI OT aHeprIIII aneK­

TpOHOB E, paBHOBeCHoro paµ;Hyca R, reoMeTplm perIICTpa:a;HH 

G, crreKTpanbHoro µ;Harra3oHa .X. 

B 061lleM cny-qae :meKTpII"Iecnrir cIIrHan Ha rrpIIeMHHKe rmny­

"IeHirn 6yµ;eT: 

-1 t)O ( UcII = NeKGc:rr Jo w(.X)c .X)r>.d.X, (3) 

rµ;e c( .x) - OTHOCHTeJibHaJI crreKTpaJibHaJI "IYBCTBIITeITbHOCTb 

rrpIIeMHIIKa, T). - rrporrycKaHIIe rrpoMe)KyTO'9:HhlX OIITII_"IeCKIIX cpeµ;. 

,Il;n.H orrpeµ;eneHII.H a6conIOTHoro '9:IIcna aneKTpoHoB Heo6xoµ;IIMo, 

"ITO 6bl II3MepIITeJibHbIH KaHarr C rrpIIeMHIIKOM CIIHXpOTpOHHoro 

Imny"IeHIDI 61,rn rrpoKanII6poBaH Ha aTaJIOHHOM IICTO"IHIIKe C II3Be­

CTHOH IIHTeHCllBHOCTbIO II crreKTpaJibHhlMII xapaKTepIICTIIKaMH, 

)KeJiaTeJibHO 6mmKHMH K crreKTpanbHOMY pacrrpeµ;erreHHIO CHH­

xpoTpOHHoro II3Jiy'9:eHIDI KOJIJieKTHBHOro ycKopHTeJI.H. TaKHM a'i'a­

lIOHHbIM IICTO"IHHKOM MmKeT 6bITb JIH6o KOJibD;eBOH :meKTpOHHbIH 

ycKopIITenb; HarrpIIMep CHHXpOTpoH, C H3BeCTHOH crreKTparrbHOfI 

IIJIOTHOCTI,IO CHHXpOTpOHHOro H3JIY'9:eHIDI, JIII6o TeIIJIOBOH HCTO"I-
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HIIK, y KOTOporo, KaK H3BeCTHO, xapaKTep crreKTpaJibHOro pac­

rrpc;a;eneHIDI 6nII30K xapaKTepy pacrrpeµ;eneHH.H CHHxpoTpoHHoro 

II3ITY'9:eHIDI II IIMeeTC.H xopOllIO pa3pa6oTaHHaJI TeopIDI pac'9:eTa 

cro uapaMeTpoB. BhlnH Hccneµ;oBaHhl II peanH3OBaHhl o6a napII­

aHTa /5,15/. 
,Il;1rn KaJIII6poBKH Ha TeIIJIOBOM HCTO"IHHKe 6blrr IICIIOITb3OBaH 

BOJib<ppaMOBhlH H3ITY'9:aTeJib.IlpII KaJIII6poBKe Ha CBeTOII3MepH­

TCJibHOII na1vme C BOJib<ppaMOBhlM II3ITy'9:aTerreM ;IJ;n.H rrpaKTH'9:e­

CKIIX pac'9:eTOB IIHTeHCIIBHOCTII HCIIOITb3YIOTC11 3aKOHhl H3ITY'9:e­

HII.H a6corrIOTHO '9:epHoro Tena, HO BBO;IJ;HTC11 KOa<pq>H:a;HeHT "ce­

poCTII", 3aBHC.HllIHH OT MaTepIIarra n3rry"IaTerr11. ,Um1 rrpoBeµ;emrn 

Kamr6pOBKH 6blrr paCC"IIITaH 0Hepr_eTH'9:eCKIIH crreKTp H3ITY'9:eHH.H 

norrb<ppaMa rrpH Te1-mepaTypax 1270, 1770 II 2680 ° J( B µ;uarra-

3OHe ;IJ;JIIIH BOJIH OT 0,3 µ;o 6 MKM. B1,16op TeMrrepaTypHbIX 3Ha'9:e­

HHII orrpeµ;en.HJIC11 ycrrOBIIeM COOTBeTCTBIDI crreKTpOB TeIIJIOBoro 

Imrry"IeHIDI BOJib<ppaMa II CIIHXpOTpOHHOro 1-mrry"IeHII.H arreKTpo­

HOB n aµ;re3aTope Ha paµ;IIycax 4,42; 4,02 II 3,58 CM. 

ThaBHaJI naµ;a-qa µ;uarHOCTIIKH Korr1,:a;eBoro crycTKa B aµ;re3a­

Tope KorrrreKTIIBHoro ycKoprrTerr11 - HaXo)Kµ;eHHe nerrn"IHH, orrpeµ;e­

ITHIOilIHX TeMII ycKopeHIDI: HaIIp1DKeHHOCTH co6CTBeHHOro arreK­

TpIPieCKoro IIOJI.H ( KOTOpaJI orrpeµ;err.HeTC.H II3 '9:HCJia arreKTpOHOB) 

u reoMeTpH"IeCKIIX rrapaMeTpoB KOITb:a;a. HaH6onee na)KHO 3HaTb 

0TII rrapaMeTpbI Ha 3aKJII0'9:IITeJibHOH CTa;IJ;IIII C)l(aTII.H arreKTpOH­

Horo Korr1,n;a ( Ha paµ;nyce R = 4 + 4,5 CM), rµ;e µ;orr)lrna ocyllle­

CTBn.HTbCJI 3arpy3Ka arreKTpOHHOro KOJibD;a IIOHaMII, BbIBO;IJ; Ha­

rpy)l(eHHoro KOJibD;a B O 6rraCTb JIIIHeHHO crraµ;aIOillero MarHHTHOro 

rrorrJI u ycKopeHue IIOHOB µ;o aHeprIIII 1 + 5 MaB/HyKrroH. 

,Il;rr.H II3MepeHIDI IIHTCHCllBHOC~II CIIHXpOTpOHHoro II3ITY'9:eHIUI 

ncrrorrb3OBaITIICb IIHTerparrbHhle rrpueMHHKII Si, PbSe, InSb, GeAu, 

LiNb03 , HO µ;rrJI rrpen;II3IIOHHhlX II3MepeHIIH 6b1JIII IICIIOJib3OBaHbI 

TOJibKO µ;na rrpHeMHHKa 1m Si II PbSe, c oco6oii TlllaTeITbHOCTbIO 

OTKarrII6poBaHHbie II ycTaHOBJieHHble B Herrocpeµ;CTBeHHOH 6JIII30-

CTH OT OKHa aµ;re3aTopa ( ~lM OT Marroro ce'leHIDI KOJibn;a) noµ; 
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HyrreBhlM yrrroM K Meµ;1mHHOII rrrrocKOCTII KOJibD;eBoro crycTKa. Ile­

peµ; rrpIIeMHIIKOM IID PbSe 6hlJI ycTaHOBJieH oTpeoarorn;IIII <pIIJibTp 

- ocrra6uTeJib Im rrpocBeTrreHHoro repMaHmr, rrpoopa"<IHhlII µ;JI.JI 

IIDJiy-qeHII.lI B crreKTpaJibHOM µ;uarraooHe 2 - 2,5 MKM. BmrnHIIe 

aTMoccpephl (rrrroTHOCTb BODµ;yxa, BJia)KHOCTb, DaIIhlJieHHOCTb) He 

Y"<IlIThlBaJIOCb IID-Da Marroro paCCTO.lIHlI.lI Me)Kµ;y µ;eTeKTopaMII lI 

OKHOM aµ;reoaTopa. PeoyJibTaT lIDMepemrn Ne B O)l;HOM UIIKJie 

ycKopeHII.lI IlOKaDaH Ha puc.6. 

Pa6oTy aBTOMaTIIDIIpOBaHHOro ImMepIITeJibHOro KOMIIJieKCa 

IIHcppaKpaCHOII CIIHXpoTpOHHOII µ;IIarHOCTlIKII TOKOBbIX, reoMeT­

pII"<IeCKIIX II 3HepreTII"<IeCKIIX napaMeTpoB ycKopJieMoro ny•rna oa­

PJI)KeHHhlX -qacTIIU IIJIJIIOCTpIIpyeT pIIc.6. Ha pIICYHKe B BIIµ;e 

Ta6rrIIUbl rrpeµ;cTaBrreHbl peoyrrbTaTbl 10 IIDMepeHIIII, npoBO)l;IIMX 

-qepeo 100 MKC TpeMJI paDlIII"<!HbIMII nmpopMaD;IIOHHO - IIDMepII­

TelibHblMII CIICTeMaMII B Te"<IeHIIe 1 MC ( Da O)l;IIH UIIKlI ycKopII­

TelIJI). "KopoTKaJI lIIIHeIIKa" xapaKTepIIDyeT pa6oTy CIICTeMbl 

IIDMepeHII.lI reoMeTpII"<IeCKIIX rrapaMeTpOB KOlibll;a. ".I(mIHHaJI lIII­

HeiiKa" IIDMep.lieT IIHTeHCIIBHOCTI, CIIHXpOTpOHHoro IIDrry-qemrn II 

ero yrrronoe pacrrpeµ;erreHIIe OTHOCIITelibHO op6IITalibHOH IllIOCKO­

CTII -qacTIIJ:J;. "CII-MOHIITop" IIDMep.lieT a6corrIOTHOe "<IIIClIO :_me~­

TpOHOB. Ha HII)KHIIX rIICTprpaMMax MO)KHO BIIµ;eTb paDMep Ma­

nora ce"<IeHlI.lI Korr1,u;enoro crycTKa II xapaKTep pacrrpeµ;erreH1rn 

0rreKTpOHOB no ce"<IeHIIIO ( rreBaJI rIICTorpaMMa) II yrrronoe pac­

rrpeµ;erreHIIe CIIHXpOTpOHHoro IIDrry-qeHII.lI ( rrpaBaJI rII(TOrpaMMa) 

B O)l;IIH IID 10 MOMeHTOB BpeMeHII C)KaTII.lI KOlibll;a. Ilo OCII a6CUIICC 

OTlimKeH lIIIHeHHbIH pa3Mep µ;eTeKTIIpyroll.J;IIX 6rroKOB. y "KopoT­

KOH mrneiiKII" mar~ 1 MM. Y "µ;rrIIHHoii lIIIHeiiur" mar~ 4 MM. Ilo 

OCII op;a;IIHaT OTJIO)KeHa DelIII"<IIIHa CIIrHarra C Ka)K;a;oro 3lieMeHTa 

;a;eTeKTOpOB B KaHarrax. IlporpaMMHbie BO3MO)KHOCTII IIO3BOlI.lIIOT 

CTpOIITb KOpperrJIUIIOHHhle 3aBIICIIMOCTII Me)K;tJ;Y pa3lIII"<!HbIMII rre­

peMeHHbIMII. 

IlpII aHamme 3KCIIepIIMeHTalibHhlX pe3ylibTaTOB 6hllIII II:Jy-
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Ac, II Ha cpaDHCHIIII IIHTerparrbHhlX IIOTOKOD c1rnxpoTpOHHoro 

II TCIIlIODOro IIDlI}'"<IeHIIII, perIIcTpnpyeMbIX Ha HeCKOlihKIIX y-qa­

CTKax nx crreKTparrbHoro pacrrpeµ;erremra D mnpoKOM nnarra:Jom· 

;J;lIIIH BOlIH rrpu 6.A/).. ~ 1 /2,5,16/. 
2.2. MeTo;a; II3Mepemrn "<IIIcrra 0rreKTpoHoB 11 11x yrrronoro pac-

- ' -
rrpc;a;erremrn n rry-q:r;:e, ou;eHKII 0Hepr1111 0rreKTpoHon, a TaK)Ke 1m-

1v1epemrn -qucrra uoHon, ocHonaHHhlII Ha II3Mepemm yrrronofr pac­

xoµ;uMocTn IIOTOKa CIIHXpoTpOHHOl'O 113lIY"<ICHil.lI OTHOCIITE'JibHO 

Me;a;naHHOII IIJIOCKOCTII KOlibUCBOl'O crycTKa /2-4,7/. 
2.3. MeTo;a; nm1epcmrn rcoMcTp11•-1ec:r;:11x napal\ICTpon KO:IbIIC'­

noro crycTKa - npoqmmI rry1:rKa, pacrrpeµ;errcmrn -rrncTIIII D II)""IK<.'. 

paDHODCCHOro paµ;nyca· KOJibUa II ero IIOJIO)KE'HII.lI D rrpocTpaH­

CTDC ycKopIITerrJI, OCHODaHHhlII Ha IICIIOJib3ODaHim nmppaKpac
0

HbIX 

cpc;a;CTD DbIDo;a;a II3 ycKopuTeJIJI CIIHXpoTpOHHOTO n:.1rry-r1C'Hirn. ero 

TpaHcrropTIIpODKII II pC'I'IICTpaurm /3.4,7,15/. 
3. .I(rrJI peammau1m MCTO)l;OD nmppaKpacHoii t'IIHXpOTJ)OHHOII 

µ;narHOCTIIKII DIICJ)Dble paopa6oTaH, cooµ;aH n IICIIOlib:-\ODaH Ha 

KorrrreKTIIDHOM yci,,:opnTene OIUIH n Ka"IC'CTDC' 6a:.onoro ill'TC'K-
u u 

TIIpyrorn;un aDTOMaTimIIponaHHbIII KOI1IIIJICKC rrpC'UIIrHIOHHhIX II:J-

MCpIITeJibHO - nmpop.r-munoHHbIX CIICTCM, 06ecIIC''IIIDmnii IIJ)OD('­

µ;eHne KoppennponaHHbIX IIDMepem1fr napaMeTpOD 3:IC'KTpOHHOro 

( 3lICKTpOHHO - IIOHHoro) KOJibUCDOl'O crycTKa n rrpOUC'C('(' ('ro ("jKa­

TII.lI /3,4,6, 7 j. 
4. Bnepnhle - ;tJ;JI.lI KOJibIJ;CDbIX ycKOpIITCJIC'Ii. cm'KTp CIIHXpo­

TpOHHoro II3lIY'IeHirn KOTOpbIX B OCHODH01I HaXO)];IITCH D nmppa­
KpaCHOII o6rraCTII, pemcHbI rrpo6rreMbl DbIDO)J;a. OIITil'tJ('CKOro Ka­

HarrnpoDaHil.lI II ;a;eTcKTnponamrn 3Toro narry.1:iemIJI: 

4.1. Pa3pa6oTaH II peammonaH crroco6 co:Jµ;aHIIll Dhll"OKO­

naKyyMHbIX rrporpenaeMblX IIHcppaKpacHbIX OKOH, :1amIIW<'HHbiii 

)J;DYMJI aDTOpCKIIMII CDil)J;CTCJibCTDa:rvm /9-11 /. 
4.2. Panpa6oTaHbl, CO3)J;aHbI- II IICClIC')J;ODaHhl mrn::rnDhl<' II :J('J)­

KaJibHblC mnpOKOIIOlIOCHbie ;a;mrnHocpoKyCHbH' OIITil'H'CKII(' ("Il('T('­

Mhl, IIODDOJIHIOlll;IIC o6ecrre"IIITb c MIIHIIMal11,Hbl1UI IIOT('J>H}.lII Ka-
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HamrponaHIIe II rrepeµ;a-qy Ha oµ;HrnmeMeHTHbie II Koopµ;1rnaTHb1e 

µ;eTeKTOphl CIIHXpOTpOHHoro II3ITy"<IeHWI B crreKTparrbHOM µ;1Iarra-

30He L::.A ~ 0,3 - 40 MKM /12-14/. ,!-

4.3. PemeHa rrpo6ITeMa IOCTIIponKII II IICCITeµ;onaHIIH panpema­

IOll.l,ei'I crroco6HOCTII 0IITII"<IeCKIIX CIICTeM II o6'beKTIIBOB, rrpeµ;Ha-

3Ha"<IeHHblX ;D;JIH pa60Thl B cpeµ;HeBOITHOBOH II µ;ITIIHHOBOITHOBOH IIH­

cppaKpaCHbIX 06ITaCTHX orrTII"<IecKoro µ;IIarranoHa, 6ITaroµ;apH nrrep­

Bbie panpa6oTaHHOMY crroco6y IOCTIIp0BKII, 0CH0BaHH0MY Ha IIC­

II0ITb30BaHIIII 3cpcpeKTa TepMorameHWI ITIOMIIHIICD;eHIJ;IIII /13,14/. 
4.4. Panpa6oTaHhl, conµ;aHhl, IICCITeµ;onaHbI II BHeµ;peHbI n ycK0-

,_/ 

PIITeITbHYIO rrpaKTIIKY B Ka"<Iecne 6a30BbIX IIHTerpaITbHbie II K00p-

p;IIHaTHbie µ;eTeKT0pbI CIIHXp0Tp0HH0ro, rrpelIMYll.l,eCTBeHH0 IlH­

cppaKpacHoro II3ITy"<IeHirn /2-7 /. 
5. HccITeµ;onaHbI B0ilp0CbI T0"<IH0CTII IIHTerpaITbHbIX II K0opµ;II­

HaTHbIX CIIHXpoTp0HHbIX IIH<ppaKpaCHblX µ;eTeKT0pon II panpa6o­

TaH0 IIX MeTpoITorII"<IecKoe o6ecrre"<IeHIIe. Panpa6oTaH MeToµ; Ka­

ITII6poBKII npeUII3II0HHbIX µ;eTeKT0p0B a6COITIOTHOro -.:rncITa :JITeK­

Tp0H0B /2,15-17 /. 
6. Bnepnhle B OH.HM Ha K0Mrrpeccope K0ITITeKTIIBHoro ycKo­

p1ITeITH o6Hapy.iKeHO II naperIIcTpIIponaH0 CIIHXpoTp0HH0e II3-

ITy"<IeHIIe II C ero II0M0ll.l,bIO ocyll.l,eCTBITeHa HepanpymaIOll.l,aJI µ;II­

arH0CTIIKa II IICCITeµ;onaHIIe 3ITeKTp0HHoro ( 3ITeKTpOHHO-IIOHHor'o) 

K0ITbIJ;enoro crycTKa n rrpon;ecce ero cpopMHponaHIIH / 4/. 
7. IloITy'leHbI H0Bbie MeT0;D;II'leCKIIe II rrpaKTII'leCKIIe pe:JyITb-

\ 

TaTbI n o6ITaCTII HepanpymaIOll.l,eH µ;IIarH0CTIIKII II IICCITeµ;onaHWI 

ycKOpHeMbIX rry'lKon, BHeCIIIIIe cyll.l,eCTBeHHbIII BKITaµ; B pa3BIITIIe 

KOITITeTIIBHOro MeToµ;a ycKopeHIIH TH.iKeITblX IIOHOB 3ITeKTpOHHhlMII 

K0ITbD;aMII, a TaK.iKe n o6ITaCTII panpa6oTKII II conµ;aHWI H0BhlX 

rrpII6opon II anT0MaTII3IIponaHHhlX CIICTeM µ;JIH q>II3II'leCKIIX IIC­

CITeµ;onaHIIH / 1-7 /. 
8. HaMe'leHbl II rrpeµ;IT0.iKeHbl IIYTII pemeHWI pHµ;a cyll.l,eCTBYIO­

ll.l,IIX rrpo6ITeM conµ;aHWI aBT0MaTII3IIp0BaHHbIX CIICTeM Hepanpy­

maIOll.l,eH µ;IIarHOCTIIKII rry'lKOB 3ITeKTpOH-II03IITpOHHhlX II rrpoTOH-
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HbIX ycKopuTeITei'I rrpII II0M0ll.l,II panpa6oTaHHbIX II rrpeµ;cTaBITeH­

HbIX n µ;IIccepTaD;IIOHHOH pa6oTe MeToµ;on II cpeµ;cTB HH<ppaKpac­

HOH CIIHxpoTpOHHOII µ;IIarH0CTHKII /1,3,7,8/. 
HcrrOITb30BaHIIC 3TIIX HH<ppaKpaCHbIX CirnxpoTpoIIHhlX MeT0-

µ;on II cpeµ;CTB µ;ITH µ;IIarH0CTIIKII II IICCITeµ;onaHIIII Ha npoT0HHbIX 

K0ITbD;eBbIX ycK0pIITeITHX, µ;ITH Hay'lHhlX II rrpHKITaµ;HI,IX n;eITeII, B 

'laCTH0CTII, n TaKIIX o6ITaCTHX KaK MeTp0IT0rWI, BbIC0K0TeMrre­

paTypHaJI cnepxrrponoµ;IIM0CTb II 6IIOITOrIIH - 0TKphlnaeT H0BYIO 

CTpaHHIJ;y B rrpaKTH"9:eCK0M rrpIIMeHeHIIII CIIHXpoTp0IIH0ro IrnITy­

"-IeHirn, yKa3bIBaeT nyTII µ;aITbHeIIIIIero pa3BIITlIH penyITbTaT0B 

µ;HccepTan;1rnHHOH pa6o~hl KaK Honoro Hay11Horo HanpanITeHIIH. 

Ba)KHbIMII µ;oCT0IIHCTDaMII )J,€TeKT0pon IIH<ppaKpaCHOH ;a;uar­

H0CTIIKII, oco6eHHO no cpaBHeHIIIO c Tpa)J,IID;IIOHHbIMH µ;eTeKT0-

paMII onTII'lecKoro II:JITy11eHIIH Ha ocHone <P8Y, HBJIHIOTc5i: 1 -
crreKTpaITbHaJI II µ;IIHaMH'leCKaJI IIIIIp0K0II0IT0CH0CTb; 2 - K0MIIaKT­

H0CTb II BbIC0KaJI II0MeX03all.l,IIll.l,eH0CTb OT IlHTeHCIIBHblX IlMllYITb­

CHbIX 3ITeKTp0MarHIITHbIX, paµ;IIaIJ;II0HHbIX II CBeT0BhlX ll0Mex, '9:T0 

ll03B0ITHeT ycTaHaBJUIBaTb µ;eTeKTIIpyIOll.l,IIe 6ITOKII B Herrocpe;a;­

CTBeHHOH 6ITII30CTII OT ycK0pIITeITH; 3 - DhlC0KaJI cTa6IIITbHOCTb 

rrapaMeTp0B (11yncTBIITeITbHOCTII) BO BpeMeHII (roµ; lI 60ITee); 4 
- BhlCOKIIH TeMn Ha6opa lIHq>OpMaD;HH, II03BOITHIOll.l,IIli BeCTII ;a;II­

arH0CTIIKY II IICCITeµ;onaHIIe ycKopHeMhlX IIY'lK0B B µ;IIHaMHKe IIX 

pa3BHTHH, BeCTII perIICTpaD;IIIO 6bICTponpoTeKaIOll.l,IIX npo11;eccon. 

9. Panpa6oTaHHbie MeT0)];bl npeD;II3H0HHbIX II3MepeHIIH no­

T0Ka TeIIIT0B0ro II:JITy-.:ieHIIH II peaITII3YIOll.l,He :JTlI MeT0)];hl IIH<ppa­

KpacHble aBT0MaTII31Ip0BaHHbie µ;eTeKTIIPYIOll.l,IIe cIIcTeMbI, a 

TaK.iKe IIX 0T)];eITbHbie Y3IThl II 3ITeMeHTbl IIMeIOT caM0CT0HTeIT~­

HYIO n;eHH0CTb II 3Ha1IeH1Ie II MoryT 6bITb IICII0ITb30BaHbl B pa3-

ITII'lHhlX o6ITaCTHX HayKII II np0MhllIIITeHH0CTII, HarrpIIMep: n Me­

)];IID;IIHe, µ;JIH C03)];aHIIH IIH<ppaKpacHoro TOMOrpacpa, a6COITIOTHO 

6e3onacHoro µ;ITH nan;IIeHTa; MeTaITITypr1m; n c1IcTeMaX, 0TCITe::iKII­

naIOll.l,IIX TeXH0IT0rII'leCKIIe npo11;eccbl II 3K0IT0rlI"<JeCKillI K0HTp0ITb 

oKpy.iKaIOll.l,ei'I cpep;bI /3,9-17 /. 
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