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1. B B e JJ. e H H e 

8 IIOClieJJ.Hee BpeMH B o6naCTH yCKOpHTenbHol TeXHHKH IIOHBHliOCb MHOrO pa-

60T1 IIOCBHWeHHbiX H3y'leHHIO H301IHUHOHHbiX CBOICTB B&KyyMHbiX npoMe)l{yTKOB • .lJ.nH 

II01Iy'leHHH BbiCOKHX H&IIpH)I{eHHI IipH cpHKCHpOB8HHOI reoMeTpHH aneKTPOJJ.OB H301IH

UHOHHble CBOICTB8 BBKYYMHbiX 3830pOB HBliHIOTCH onpeJJ.eliHIOWHMH. 

/1/ 
nepsble HCC1IeJJ.OB8HHH npo60H B8XYYMHbiX IipOMe)l{yTKOB IIOK8381IH1 'ITO 

JJ.1IH IlliOCKO-napannen&HbiX aneKTpOJJ.OB HeT npHMOI nponopUHOHalibHOI 38BHCHMOCTH 
/2/ 

Me)KJJ.y H&IIpH)I{eHHeM npo60H H senH'IHHOI 3830pa. KpaH6epr o6paTH1I BHHMBHHe 

Ha yMeHbWeHHe rpa.aHeHT8 Dp06HBHOI"O H8DpSI>KeHHSI npH yaenHifeHHH 3830p8' Me>K.ll.Y 

:31I9XTpOJJ.8MH. nox&38H01 'ITO I1pOCT8H 38BHCHMOCTb 

a 
q,p= kd (I) 

xopowo cornacyeTCH c onbiTHbiMH JJ.&HHbiMH. 3JJ.ec& llnp- npo6HsHoe H&IIPH*eHHe 

( KB) t d - paCCTOHHHe Me)KJJ.)' SlieKTpOJJ.BMH ( CM) i K - IIOCTOHHHBH 1 38BHCHlll8H 

OT M8T8PH81I8 snexTpOJJ.OB H COCTOHHHH IIOBepXHOCTH (KB. CM·a ); a -o ,5 ( CnHs-

KOB/S/ JJ.89T 3H&'IeHHe a •0,625) • 

.lJ.an&H8IWH9 HCC1IeJJ.OB8HHH IIOK8381IH 1 'ITO ST8 38BHCHMOCTb I1pHMeHHM8 TOlibKO 

a cny'lae "JJ.nHHHbiX" npoMe)l{yTKOB ( d > I MM) • .llnH "anHHHbiX" npoMe)l{yTxos 

npo6010 npeJJ.W9CTB)'eT T8K H83biB&eM09 npeJJ.npo6oiHOe COCTORHRe, KOrJJ.a IIPH H8IipR

)1{88HH MeHbWe Unp Me)KJJ.)' S1IeKTpOJJ.8MH B03HHK810T MHKpopa3pRJJ.bl, '18CTOT8 KOTO

pb!X pdCTeT C poCTOM HanpH)I{eHHH. npH HanpH)I{eHHHX, 61IH3KHX K npo60101 CKOpOCTb 

IIOHB1IeHHH MHKpOp83pHJJ.OB He 38BHCHT OT speMeHH. 

/1 4 6/ B pa6oT~x • • accneJJ.oaanac& aaBHCHMOCTb nopora HacTynneHHH MHKpopaa-

PHJJ.OB OT MaTepHana snexTpoJJ.os. Bon&wol HHTepec npeJJ.cTasnHIOT onb!Tbl no Hay

'18HHIO npo6oes a aaxyyMe npll HanpH*eHHH "" I Ms H 'I&CTOTe I4 Mru JJ.1IH paa-

/6/ B ... 
liH'IHbiX M8T81I1IOB H npH p831IH'IHOM 3830pe Me}KJJ.y S1IeKTpOJJ.8MH • or&Tbla 

9KCII8pHM9HT81IbHbll M8T8pH81I )'K83bi88$T0 'ITO B IIOJJ.06HbiX C1Iy'I&RX 38BHCHMOCTb 

Hc>IIPH)I{8HHR npo6oH OT paCCTOHHHH T8K)I{8 MO)I{HO npeJJ.CT8BHTb B BHJJ.e ( 1 ). J3onee 

TOr01 OK8381IOCb0 'ITO B81IH'IHH8 1{ Toro )l{e IIOPHJJ.K81 'ITO H B Cli)''Iae npo6oH npH 

-o"' 
IIOCTOHHHOM H8I1pH)I{eHHH ( 1{ • 120 KB.CM ,v ) H 38BHCHT OT MaTe pH ana :31I eKTpO;-

JJ.OBo 
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npH noMeLUeHHH aneKTpO.UOB BO BHelliHee M8f'HHTHOe none Ht!l6niO.ll810TC!I K8"le

CTBeHHbie H3MeHeHHSI npo6oii:Hb!X SIBlleHHil:. Kor.ua CHl!OBbie l!HHHH M8f'HHTHOf'O nOliSI 

nepneH.UHKYliS!pHbl K nnOCKOCTH npoMe::KyTK&, HttUIUO.llaiOTCSI 3H8"lHTellbHbie noape::K.UeHHSJ 

/6/ 
noaepXHOCTell: aneKTpO.UOB • 

. /57/ 
HecMoTpH Ha MHOf'O"lHcneHHbie Hccne.uoaaHHH • , Ha cero.aHHlliHHA .ueHb 

He CyLUeCTByeT o6mell: TeOpHH 0 K&"leCTBeHHO 06'bHCHSIIOLUeil: MeX8HH3M npo60H .H npe:n

npo6oli:Horo COCTOSIHHSI B&KyyMHbiX npoMe:>KyTKOB, CymecTByiOWHe f'HOOTe3bl 0 "l8CTH"'HO 

06bSICH5JIOWHe 9KCnepHMeHT8llbHbie .ll8HHbie 0 HMeiOT MHOrO He.UOCTSTKOB. Jla:>Ke B paM

K8X O.llHOil: f'HnoTe3bl "18CTO nony"laiOTCSI pe3yllbTaTbl 1 CHllbHO OTliH"l8IOLUHeCSI .Upyr OT 

.Upyra. 3TO 06'bHCHSieTCSI TeM 1 'ITO Hellb3SI 0 no cyTH .aena, BOCOpOH3BecTH ycl!OBHSI 

OnbiT81 T8K K8K KOHe"lHblil: pe3yllbT8T 38BHCHT OT MHOf'HX Tpy .UHO KOHTpOl!HpyeMbiX 

cpaKTOpOB (COCTOSIHHe noaepXHOCTH aneKTpO.UOB 1 npHMeCH HHOpO.UHbiX aemeCTB H T • .ll. ), 

noaTOMy npH pellleHHH BOnpoca, CBSI38HHOf'O C nonyqeHHeM Bb!COKHX H&npH:>Ke.HHil: 1 

He06XO.llHMO npOBO.llHTb HCClle.UOB8HHe B .U8HHbiX KOHKpeTHb!X yCliOBHSIX, 

PH.U 9KCnep~MeHTOB 6bin npoae.aeH B CBSI3H C He06XO.llHMOCTbiO nony"leHHSI Bbi

COKHX H&npH:>KeHHil: H8 .llY8HT8X 300 CM UHKliOTpOH8 TSI:>Kel!b!X HOHOB na6op8TOpHH 

SI.UepHbiX pe&KUHil:, Ha OCHOB8HHH p8C"leTHbiX .ll8HHbiX H npe.UB8pHTellbHb!X 00biTOB 1 

npH onTHM8llbHOil: KOHcpHrypaUHH M8f'HHTHOf'O 00l!SI 0 6binO nOK838H0 1 'ITO .llliSI nonyqe

HHSI HHTeHCHBHbiX ny"'KOB Ha p8.UHyC&X 1 6liH3KHX K KOHe"lHOMy 0 He06XO.llHM0 1 \{T06bi pa3-

HOCTb noTeHUH8liOB H8 .llY8HT8X npH "l8CTOTe fo =5 Mru COCT8BHll8 2 Vo =300-350 KB, 

( PacCTOSIHHe Me:lK.UY .uyaHT8MH H KpbllliKOil: KaMepbl COCT8Bl!SieT 10 CM) • 

nony"leHHe CTOllb Bb!COKHX HanpH:>KeHHil: BCTpeTHliO PSI.ll cepbe3Hb!X ,38Tpy .UHe

HHil:1 OCHOBHbiMH H3 KOTOpb!X 6blnH: 

a) CHnbH8SI 38rpy3K8 pe30H8HCHOf'O KOHTypa npH H80pSI:>KeHHSIX H8 .llY8HT8X 

2 V0 2:: 100-150 KB 1 npHBO.USILU8SI K YXY.UllleHHIO .U06pOTHOCTH pe30H8HCHOf'O KOHTypa; 

6) 3H8"lHTellbHOe yMeHbllleHHe noTeHUH8ll8 .llY8HTOB ( - },5 p838) npH BKliiO"le-

HHH BHelliHero M8f'HHTH0f'O nOl!SI, 

Jlnsr BbiSICHeHHSI npH"lHH 0 Bbl3b!B810LUHX 9TH HBneHHSI 0 6blliH · OOCT8BlleHbl OnbiTbl 0 

KOTOpb!e OOHC8Hbl HH:>Ke, 

\_ 

Mbl1 

OOK838HO 

6nH3KOM 

Typa 

:lK810 

liHCb 

MSif'KHX 

.llfaHTax. 

}' 
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2. nocTaaosxa sxcnepHMeHTa 

0.llHOI H3 MaTO,ZlHK1 D03BOmllOI.UJIX HCClla.llOB8Tb npe.nnpo6oiHOe COCTOSIHHe CHCTe

Mbl1 SIBllSieTCSI perHCTp8UBSI CBeTOBbiX BCDbiWeK ( MBKp038pSI.llOB )~ 'IHCllO KOTOpbiX B Dpe.nt

npo60IHOI o6nacTH pe3KO B03pacTaeT c ysenH'IeHHeM H&DpSI.>KeHHSI, 0.n&axo1 xax 6blno 

161 
DOK838HO STOT MaTO.ll s<iJ<iJeKTHBeH llHWb B O'leHb y3KOM .ZlH8D830He H8DpSI:lKeHHSI1 

611H3KOM K KpHTH'IeCKOMy, 

EcTecTBe&Ho 6blno npe.nnono.>KHTb1 'l~o ysenH'IeHKe 3arpy3KH pe3oHaHcHoro xo&

Typa yCKOpHTallSI CBR38HO C pe3KHM ysellH'IaHHeM SlleKTpOHHOI KOMDOHeHTbi TOK8 B 

DpOMe:lKyTKe .Zly&HT - KpbiWK8 K8Mapbl, npSIMOe H86niO.ZleHHe SllaKTpoHHOro TOK8, 38rpy
1
-

:lK810IUero pe30H8HCHbii KOHTyp UJIKnOTpoHa, HeB03MO:lKHO H D09TOMy Mhl BOCDOllb30B8-

llHCb xocseHHbiM MeTo.noM, H3secTHO, 'ITO ycxopeHHh!e snexTpOHbl npH 6oM6ap.nHposxe 

DOBepXHOCTel DpOMe:lKyTK8 ,Zl810T CDllOWHOI CDeKTp MSirKoro TOpM03HOrO H3lly'leHHSI1 

KOTOpbii MO:lKeT 6biTb 38perHCTpHpOB8H CUHHTHllllSIUHOHHhiMH C'leT'IHK8MH 1 paCDOliO:lK&H

HbiMH BHe DpOMe:lKyTK8, 8 Dpe,ZlDOllO.>KeHHH1 'ITO BellH'IHH8 SlleKTpOHHOrO TOK8 ODpe.ne-

liSieT COCTOSIHHe Me:lK.ZlY DOTeHIIH8llbHblMH SlleKTpO,Zl8MH1 perHCTp8IIHSJ CKOpOCTH C'leTa 

MSirKHX y -xaaHTOB MO:lKaT ,Zl8Tb cse.neHHe 0 KpHTJI'IeCKOI BellH'IHHe DOTeHUH8ll8 H8 

.Zl,1"8HT8X, 

Y - H3lly'leHHe perHCTpHpOB8110Cb <iJoTOyMHO:lKHTeneM ¢13Y-33 CO CT8H,Zl8pTHbiM 

xpacTannoM Na] (Tf) pa3MepoM 30x 14 MM. H3ny'leHHe npoxo.nHno 'lepe3 TOHKoe 

nnexcernacoaoe oKHO H nona.nano Ha perHcTpaTop, y.nane&Hbll &a paccTOSIHHe 5 M 

OT K8Meph! UHKllOTpOH8 (pHC,l ), CHrHan C Harpy3KH <iJoTOYMHO~HTallSJ DO.ll8B81ICSI H8 

BXO.ll IIepec'leTHOrO ycTpOICTB8 HllH MHOrOK8H8llbHOrO 8MDllHTy.llHOrO 8H8llH38TOp8, 

CneKTpOMeTp 6h!n.CMOHTHp088H H8 CDaiiH8llbHOM DOBOpOTHOM CTOnHKe (TO'IHOCTb 

ycTaHOBKH 0,5°). CTollHK .HMen B03MO.>KHOCTb nepeMeiU&TbCH H a aepTHK8llbHOM &a-

npasneHHH, 

nepe.n <iJOTOyMHO:lKHTelleM MOr 6hiTb DOMeWeH Y3KKI CBHHUOBhii KOllllHM8TOp1 

KOTOp&II OXB8TbiB8ll TelleCH&II yron1 paBHhii 0,05 pa.n. 

KanH6poaxa cneKTpoMeTpa npoaaso.n&nac& c DOMOI.UbJO pa.nHoaxTHBBhiX H30Tonoa 

Hg ( E •279 Ksa x 75 Ksa) K 
208 y 

Ca ( E .. 662 Ksa). lllHpHHa cxaHana 6&ma 
laT y 

pas&ol 7,5 Ksa, sHepreTH'Iecxoe pa3pewe&He <PoTODKKa Hg 
208 

( E y • 279 Ksa) 

COCT8Bll5Jll0 - 20% ( pHC, 2), 

• 
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bbili8 npe.oyCMOTpeHB. per'HCTpB.UHSI MHKp0p83pSI.llOB0 B03HHK8IOWHX B npe.onpo6oi

HOM COCTOSIHHH, CeeTOBbie BCfibllllKH per'HCTpHpOB8.1IHCb cpOTOYMHO:lKHTeneM ¢l3Y-19 6ea 

KpHCTanna, 06a cpoTOYMHO :lKHTe1ISI qepea cpa30HHBepTOpbi H K8TO.llHble fiOBTOpHTe1!H 

Mornu 6biTb no.oKniO'IeHbi K cxeMe coena.oeuul. BnoK-cxeMa annapaTyphl npe.ocTaeneua 

HB. pHC, 3. JlnSI TOI"0 1 'IT06bi H36e:>K8Tb per'HCTp8UHH p8.llHOTeXHH'IeCKOI"O cpoHa 1 npHMe

HeHbl .llHCKpHMHH8TOpbi Jl
1 

H .n
2 

C perynHpyeMbiM n6pOI"OMo 

npH npoee.oeHHH BCeX 3THX OfibiTOB UHK110Tp0H pa6oTan B HMnynbCHOM pe:>KHMe 

( '18CTOT8 nOCblliOK B8pbHpOB81!8Cb OT 10 .llO 150 r'U 1 .ll1IHTe1!bHOCTb KB.:lK.llOI fiOC binKH 

H3MeHSI1!8Cb B npe.uenax 0,2-3,0 MiceK), 06'beM YCKOpHTe1!SI OTK8'1HB81ICSI M8C11Sl:Hb!MH 

H8.COC8MH C 1IOBYlllK8MH 1 OX118:>K.ll8eMbiMH :>KH.QKHM 830TOM, BaKyyM B KB.Mepe UHK1I0-

-5 -6 
Tpoua no.o.oep:>KHBancSI B npe.oenax 1,5• 10 - 5·10 MM Hg. 

3. 3KcnepuMeHT81IbHhie peaynbTB.Tbi 

npu nocTauoeKe onbiTOB npe.unonaranocb onpe.oenHTb npupo.oy aarpyaKH peaoua.Hc

uoro KOHTypa H 38BHCHMOCTb ee OT OCHOBHbiX napaMeTpOB UHK110TpOH8. C TeM 0 'IT06bi 

onpeLle1IHTb OUTHM81IbHbie ycnOBHSI )J.1ISI novyqeHHSI M8KCHM8.1IbH01'0 yCKOpSIIOWer'O HB.npSI-

:>KeHHSI, 

npu p8.3HOCTH noTeHUH81IOB Ha .oyaHTax 2 Vo s;: 80 KB y - uanyqeuue ycKopu-

TenSI 6bl110 cpaBHHMO C cpOHOM ( - 30. HMniMUH). Vfccne.llOB8.118.Cb 38BUCUMOCTb Bb!XO

.ll8 Y -ny<~el oT uanpSI:>KeHHSI ua .oyauTax npu oTcyTCTBUH MB.r'HUTHoro nonH. Peaynb

'l'B.Thl H3MepeHUSI npe.llCT8B1IeHbl H8 puc. 4, na.oeHHe UHTeHCUBHOCTH npH MB.nb!X 3HB.qe-, 

HHHX noTeHuuanoe o6ycnoeneuo, no-BH.llHMOMY, nornoweHHeM Y -KBSHTOB nneKcurna-

COBbiM OKHOMo 
a 

CneKTpanbHbie xapaKTepucTHKH y -uanyqeHHSI npe.ocTaeneHbi ua puc. 5. Kpu-

Bbie 1 H 2 COOTBeTCTByiOT 8Mfi1IUTY .llHOMy 3H8'1eHUIO noTeHUHana .llY8HTOB Vo =122 KB 

H V0 =112 KB, COOTBeTCTBeHHO. Y -cneKTpbl HMeiOT pe3KO cna.OB.IOWYIO ciJopMy BU110Tb 

.uo Ey = eV0 u Mano HHTeHCUBHyiO qacTb B UHTepeane e Vo < Ey <2 e Vo • 

B aTHX onbiTax perucTpupoeanuch y -ny'IU 1 B03HUK8.lOWUe BO BCeM 06'beMe 

yCKOpSIIOWel KaMepblo BBU.lly BbiCOKOI UHTeHCUBHOCTU U31Iy'leHUSI 6hi1IU npoee.oeHbl Onbi

Tbl co cneuuanbHbiM KonnuMaTopoM, pacnono:>KeHHbiM rrepe.o KpucTannoM Na J (Tf )
1 

KOTOpbll!: no3B01ISI11 perucTpUpOB8Tb uanyqeuue B OT.Qe1!bHbiX Y<IB.CTKS X KB.Mepbl UHK110Tpo

Ha. Ha puc. 6 npuee.oeua aaeucuMOCTb uHTeHcueuocTu uany<~eHHH OT yrna noeopoTa 

HB. 

y 



npe.anpo6oA

<1>3Y-19 6ea 

On hi-

UHKnOTpo-

7 

cpoTOYMHO)KUTenSI ( npu cp =0 OCb CUMMeTpUU M9)K.llyaHTHOI'O UpOM9)KYTKa npoxo:z:uwa 

qepea U9HTp KpUCTanna), 06naCTb MaKCUManbHOI UHT9HCUBHOCTU COOTB9TCTByeT KpOM

KaM .ayaHTOB U M9)K.llyaHTHOJ1 o6naCTU, 

3aBUCUMOCTb CKOpOCTU C'leTa Y -KBaHTOB OT CKBa)KHOCTU MOJlynSIUUOHHbiX UM

nynbCOB npe.acTaaneHa Ha puc. 8, 

BTopaS! cepuS! uaMepeHul npeJlycMaTpuaana onpe.aeneHue noJlo6HbiX aasucuMo

cTel npH HanU'IUH Mai'HUTHOI'O nonS!, npu HanU'IUU B aaaope Mai'HHTHOI HHLlYKUUU 

- 16Kraycc Ha6moJlanocb peaKoe ysenu'leHue cKopoCTH cqeTa y -nyqeA no cpaaHe-

HHID CO cnyqaeM OTCyTCTBUSI nonS!, 3aBHCUMOCTb UHTeHCUBHOCTU UanyqeHUSI OT HanpS!

)KaHHS Ha .ayaHTaX npeJlCTaBneHa KpUBOI 2 Ha puc, 4, 

.LJ.ns OnpeJleneHUS aaBHCHMOCTU BbiXOJla y -KaaHTOB OT BenU'IUHbi MBI'HUTHOI 

UHLlYKUUU 6binU npeJlnpUHSTbl U3MepeHHSI npu paanU'!HbiX 3H8'19HUSX nonS! B aaaope 

MarHuTa, BoapacTaHue UHTeHCUBHOCTH uanyqeHus Ha6niDJlaeTCSI nuwb JlO Ho :::: 1 Ka, 

UHT9HCUBHOCTb OCTaeTCS nOCTOSHHOA npu JlanbHelweM ysenH'I9HUSI UHJlYKUUU (puc, 7), 

CneKTp uanyqeHUSI B MSI'KOI '!aCTH COBITaJlaeT C pacnpeJleneHH9M 0 npHB9Jl9HHbiM 

Ha puc. 5; paaHHUa Ha6nronaeTCSI nuwb B o6naCTH 6onbwHx aHepruA, 

3aBUCUMOCTb CKOpOCTU C'leTa y -nyqeJ1 OT yrna nosopoTa cpOTOyMHO)KUTen1f ·a 

cnyqae, KOI'Jla nepeJl cf>3Y HaXOJlUTCS yaKHA KOnnHMaTOp, npu HanU'IUU Mai'HHTHOI'O 

nons, npe.acTaaneHa Ha puc. 6 (Kpusas 2), 

HaM He YJlBnOCb U3MepUTb B WUpOKOM JlHanaaoHe HHT9HCHBHOCTb HanyqeHUS OT 

CKBa)KHOCTU MOJlynS!UUOHHbiX UMnynbCOB, TaK KaK BbiCOKUe aarpy3KU npH HanU'IUU Mar

HUTHOI'O nons JlnS t/T > 0,2 cyrueCTB9HHO nOHU)KanH HanpS)K9HHe Ha JlyaHTaX 

(puc,. 8, KpUBas 2), 

8 OTJlenbHOM OnhiTe 6hinO noKaaaHo, 'ITO UHT9HCHBHOCTb 

aaBUCUT OT BaKyyMa B KaMepe UUKnOTpOHa B npeJlenax U3M9H9HHJ1 Jl8Bn9HUSI OT 

-6 -5 
5•}0 JlO 3,5•10 MM lig, 

06Cy)K.ll9HH9 peaynbTBTOB 

HaM npeJlCTaBnseTCS 1 'ITO Ha6niDJl89M09 Ha OITbiTe Hany'leHue B cnyqae 1 KOI'Jla 

Ha LlYBHTe UUKnOTpOHa IT0Jl8HO BbiCOKO'IS.CTOTHOe HanpSI)K9HH9 1 SBnSeTCSI TOpM03HbiM 

y -uanyqeHU9M aneKTpOHOB, 
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3neKTpOHbl 1 HSXO.llSII.l.{HeCSI .B npoMe)l{yTKe .0:yaHT-Kpbii.l.{K8 K8Mepbl 1 ycKopSUOTCSI 

no.n .neAcTBHeM noTeHuaana .nyaHTOB .no aHeprHK E" $ eV0 (r.ne e - sapsr:O: aneK-

TpoHa, Yo - pa3HOCTb noTeHUH8110B .nyaHT-3eMnSI). npa 6oM6ap.naposKe M9.llHbiX no

aepJUioc'te1t BHyTpB KBMep.bi UHKJ10Tp0ll8 B03HHK89T T()pM03HOe )!' -usny'leHHe; llpH 

aTOM M8KCHM8RbH8SI aHeprHSI 

rae.t ,E ":'.~V0 , 

Y -nyqeft 6y.neT COOTB9TCTBOB8Tb aneKTPOKAM C 9Hep-

C uen&IO UpOB&pKK aToro npe.llUOIIO.>KeHHH Hl.lMH H3MepRnCH CU9KTp H31ly"'9HHSI 

npH pasiiH'Ui&rx HanpH.>KeHHSIX Ha ycKopHIOI.l.{HX aneKTpo.nax. Bbln npose.neH pac'leT y 

Cll9KTpa B Clly"'ae p8BHOB9pOHTHOro pacnpe.neneHHSI aneKTPOHOB npa aHeprHSIX OT 

Ej_,. 0 LlO E2 = e Vo • npSIMble, npose.neHRble qepes :3KCnepHM9HTAnbHbl9 TO'IKH H8 pac,5, 

181 
npe.nCT8BI1.1110T pesynbT8TbJ p8C"'9T8 TOPM03HOro H3ny'I9HHSI no cpopMyne raATnepa • 

:MaiiOHHT9HCHBH8SI 'IACTb y -cnexTpa c SHeprHeA Ey> e V o no sceA sepoHT-

HOCTH 06SI38H8 CBOHM. npOHCXO.>K.ll9RHeM HSIIy'leHHIO 9119KTpOHOB, YCKOpeHHblX B npOMe

.>KyTKe Me.>K.lly .z:i.Y·SliTilMH 1 r.ne M8KCHManbH8SI aHeprHH :3119KTpOHOB COOTBeTCTsyeT 

aHepraa E = 2 eV0 

Bee 9TH paccy.>K.ll9HHSI OTHOCSITCH K Clly'l8100 KOr.lla OTCyTCTByeT BHemHee Mar-

HKTHOe none. 

flpH H8RH'IHH IIH.llfKUJIH B M9.>KUORIOCHOM 3830pe .IIHBeftKAH "18CTb pacnpe.neneHHSI 

OCT8B8118Cb 6es H3MeH9HIIA H M8KCHM8RbH8SI .>K9CTKOCTb )!' -KB8HTOB COOTB9TCTBO

sana alieprua E = eV0 • 3To o6ycnoaneHo TeM, 'ITO npa HanH'IHH MarHHTHoro nonH, 

nepn9H.llHKynHp~oro niiOCKOCTH .llY8HTOB 1 TpaeKTOpHH .llBH.>K9HHSI aneKTpOHOB np&KTH"'e

CKH COBD8.ll89T C HanpaaneHH9M CHIIOBbiX IIHHKA H :'fCKOpeHKe B M9.>K.llY8HTHOM npoMe-

.>KYTKe HeB03MO.>KHO, 

0TMeTHM 1 'ITO 113MepeHBe cneKTpa TOpM03HOrO y -asny'I9HHSI HM99T TSK.>Ke 

'IKCTO npaxna.aHoA HHTepec. VIs cKasaHHoro paHee cne.nyeT, 'ITO no KPYTHsHe cna.na 

HHTeHCHBHOCTH H311Y"'9HHSI C pOCTOM aHeprHH )!' -KB&HTOB MO.>KHO nerKO Ollp9.ll911HTb 

M&KCHM&nbHYIO aHeprHIO aneKTpoHOB E = e V o 1 a,cne.nOB8T911bHO, H HCTHHH09 Ha-

IIPII~9HH9 V., Ha LlYSHTe. 3TOT M9TO.ll H3MepeHBSI IIM99T 60IIbWe npeHMY l.l.{9CTB81 

TAK IUIK TQlJHf>CT"' H~MepeHIUI B aTOM cnyqAe He 38BHCHT OT p9.>KHM8 pa60Tbl yCKOpa

Titllft (C::KDA)I(MQCTH H 'lllCTOTl>l JIOC&li10K MOLlyiiRUHOHHblX HMIIYIIbCOB), 

i 

KpoMe TOto~' 

:: Kana6poBKol n 

ita c 

noaopoTa 

H8SI CKOpOC Tb C 

aneKTpK'IeCKHX 

TaM, 'ITO 

' .nyaHTOB 1 

OTCYTCTByeT ( 

BeiiH'IHHbl 

B 

T8K.>K9 

B 

HOCTH 

npoMe.>KyTK&, 
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KpoMe TOrO, ecnH o6bi'Uibie MeTO.Obl H3MepeHHB DOTeHUHana .ayaHTOB CBSISaHbl 

C KanH6pOBKOI DpH HaDpSDKeHHSIX IJQpSI.OK8 (0,1-0,2) HOMHHanbHOrO HaDpB:>KeHHSI 1 STOT 

MeTo,a He Tpe6yeT cneuHanbHOI SKCTpanonSIUHH H .aae1' HCTHHHOe SHa'leHHe DOTeHURa-

na C TO'IHOCTbiO 3%. 

Yis ODbiTOB DO pacnpe,aeneHHIO HHTeHCHBHOCTH HSny'leHHSI B 38BHCHMOCTH OT yrna 

DOBOpOTa .aeTeKTopa B ropHSOHTanbHol nnocxocTH up& H= 0 cne.ayeT, 'ITO MaKCHMane>-

HaSI CKOpOCTb C'leTa Y -ny'lel COOTBeTCTByeT KpoMKaM ,ayaHTOB 1 r.ae rpa.aHeHTbl 

sneKTpH'IecKHX nonea MaKCHManbHbi. YsenH'IeH&e HHTeHCHBHOCTH Hsny'leHHH Dpll BKniO

qeHHH BHeWHero MarHHTHOro DOng DpH6nHSHTenbHO B 10-20 pas (pRC.4) CBSISAHO C 

TeM, 'ITO B 9TOM cnyqae sneKTpOHHaH SMHCCHH HMeeT MecTO DO BCel DOBepXHOCTH 

,ayaHTOB 1 B TO BpeMSI K8K B Me:>K.ayaHTHOM DpoMe:>KyTKe y -ysnyqeHHe Dp8KTH'IeCKR 

OTCYTCTByeT ( pHC.6) • Ha OCHOBaHRH STHX ODbiTOB MO:>KHO npe.anonO:>KHTb1 'ITO HHTeH-

CHBHOCTb HSnyqeHHSI H, cne,aosaTenbH.01 sneKTpOHH8SI sarpysxa KOHTypa SaBHCHT OT 

senH'IHHbl nosepxHocTH noTeHu&anbHblx sneKTpo.aos. 

B ueKOTOpbiX pa6oTax OTMeqanocb, 'ITO sneKTpH'lecKaSI npo'IHOCTb npoMe:>KyTKa 

16i 
CyWeCTBeHHO S8BHCHT OT COCTOSIHHSI nosepXHOCTH sneKTpO.OOB • 8 H8lliHX 0DbiT8X 

TaK:>Ke H86niO.aanecb CHnbH8B SSBRCHMOCTb HHTeHCHBHOCTH Y -ny'iel OT 'IHCTOTbl 

nosepxuocTel npoMe:>KyTKa .ayaHT-KpblwKa K8Mepbl. Kor.aa nosepxHOCTH sneMeHTOB 

BbiCOKO'laCTOTHOrO peSOH8TOp8 6binH DOKpbiTbi TOHKHM CnOeM .OHlPlPYSHOHHOro M&Cna, 

HHTSHCHBHOCTb HSnyqeHHSI BOSpocna DpH6nHSHTenbHO B 100-200 pas DO cpaBHeHHIO 

C 'lHCTbiMH DOBepxHOCTSIMH. 

Yis HalliHX ODbiTOB cne.ayeT, 'ITO HHTeHCHBHOCTb HSnyqeHHSI He SaBHCHT OT 

B8KyyM8 B KaMepe yCKOpHTensr npH H3MeHeHHH .aasneHHSI B lliHpOKHX npe.aenax 

(5•10-6 - 3,5·10-5 
MM Hg). 

B onbiTax no &sMepeHHIO HHTeHCHBHOCTH y -KsaHTOB B 3aBHCHMOCTH OT CKBa:>K-

HOCTK MO.OynSIU110HHbiX KMnynbCOB nonyqeHbl BOspaCTSIOI.UHe S8BHCHMOCTH 1 .KOTOpble 

CTpeMSITCSI K 'H8Cb1WeHHIO' DpH HenpepbiBHOM pe:>K&Me. 3TH ODbiTbi DOK83biB810T1 

'iTO HHTeHCKBHOCTb HSny'leHHSI DpODOpUHOHanbHS .anHTenbHOCTH Mo.aynSIUHOHHOro 

HMnynbCa, 'ITO CBH,OeTenbCTByeT 06 OTCyTCTBHH MHOrOKpaTHOrO apOXO:>K,aeHHSI sneK-

TpOHOB B DpOMe:>KyTKe ,ay8HT-KpbllliK8 K8Mepb1 ( mrtltipactoring effect). 

0TMSTHM 1 'ITO ua6niO.aaeMOe Y -asny'leHHe He HBnsreTCSI HHHUHaTopOM npo6oH 

npoMe>KyTKa, T8K xax s onbiT8X He 6blno nonyqeHo cosna.aeHHe Ma:>K.ay HMnynbCaMH, 
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COOTBeTCTBYJOLUHMH MaKCHMaJibHOft DJIOTHOCTH H3Jiy'leHHH 1 H CBeTOBbiMH BCDbiWKaMH 1 

KOTOpbie perHcTpHposaJIKCb BTOpblM cpoToyMHO)KHTeneM. O.aHaKo 6bino noKaaaHo, 'ITO 

IIHTeHCHBHOCTb H3Jiy'leHHH pacTeT C yBeJIH'IeHHeM HanpH)KeHHH Me)K.ay .ayaHTaMH H 

6,Iaro.aapH STOMY DO CKOpOCTH C'leTa Y -KsaHTOB MO)KHO cy.aHTb 0 TOM, 

KO CHCTeMa Haxo.aHTCH OT COCTOHHHH npo60Ho 

KaK 6JIH3-

8 aaKJIJO'IeHHe aBTOpbl C'IHTaJOT CBOHM npHHTHblM .aonrOM II06Jiaro.aapHTb 

npoc[,eccopa ¢neposa r.H. aa HHTepec K pa6oTe, 
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