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Ko6aea A.n. Pl3 - 10585 

YcraaoBKB nnH accnenosaaaH nepexonaoro aanyqeaHH 

Onacaaa ycTaHOBKa, npenaaaaaqeaaas nns aaMepeaas saepreraqeCKHX, 
cneKTp8nbHbJX, npOCTpBHCTBeHHbiX, apeMeHHblX H nOliHpH38UHOHHblX X8p8KTe
pHCTHK onraqecKoro aanyqeHHH, aoa6y*naeMoro sneKTpOHBMH c aaepraeA 
100 - SOO KSB. YcraaoBKa o6ecneqaaaeT apeMeHaoe paapeweaae 2 - 4 He, 
yrnoaoe paapeweaae 1,5°, cneKTpan&aoe paapeweHae 100 X. 

Pa60T8 Bbmonaeaa B na6opaTOpHB aeATpOHHOA <jiH3HKH OIHII1. 

Coo&ll•••• 06w ... •enoro DC:T8TYT& a.aepiiWll •c:c:Jae.ao ... •l- .lb6•a 1977 

Kobsev A. P. Pl3 - 10585 

Setup for Investigation of Transition Radiation 

Setup for measuring energy, spectra,space, ti•e and 
polarization parameters of optical radiation excited by 
100-300 keY electrons is described. It provides for tiae 
resolution of 20 4 ns, angular resolution 1.5°, spectral 
resolution 100 A. 

The investigation have been perfor•ed at the 
Laboratory of leutron Physics, JIHR. 
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BBE,l(EHHE 

OnbiT uccne.n.oaaHHJI nepexo.n.Horo H3nyqeHHJI KaK a 
JIH<t»/1/, TaK u B .n.pyrux na6opaTopH.IIX / 2-6/, noKa3an, qTo 
TOnbKO KOMDneKCHOe H3yqeHHe pa3nHqHMX xapaKTepHCTHK 
nepexo.n.Horo H3nyqeHHJI H conyTcTByromux eMy npou.eccoB 
/TopM03Horo H3nyqeHHJI, moMHHecu,eHU.HH, H3nyqeHHJI Ba
aunoaa- qepeHKOBa/ no3aonHT Ha,IJ,e)I(HO conocTaBHTb 3Kcne
puMeHTanbHbie 3aBHCHMOCTH C npe,D,CKa3aHHJIMH TeOpHH. 
C u.enbJO .n.eTanbHoro aHanu3a npou.eccoa, Bbi3biBaeMMX 
3neKTpoHaMH Ha noaepxHOCTH H B Tonme aemecTBa, 6wna 
C03,IJ,aHa ycTaHOBKa, ll03BOnJIJOIUaJI H3Mep.11Tb 3HepreTHqe
CKHe, ClleKTpanbHMe, BpeMeHHMe, llpOCTpaHCTBeHHMe H 
DOn.llpH3aiJ,HOHHMe xapaKTepHCTHKH OllTHqeCKOrO H3nyqe-

HHJI. 
HH)I(e npHBO,IJ,HTCJI KpaTKOe OllHCaHHe OCHOBHMX y3nOB 

ycTaHOBKH, CXeMaTHqeCKH llOKa3aHHbiX Ha pUC. J. 

YCKOPHTEJih 

PerHcTpHpyromaJI qacTb ycTaHOBKH CMOHTHpoaaHa Ha 
o.n.HoM H 3 KaHanoB ycKopHTen.R 3neKTpoHoB Kr- 300. Y cKo
pHTenb npe,D,CTaBnJieT co6oi CeKIJ,HOHHpOBaHHYIO ycKOpH
TenbHYIO Tpy6Ky, HaXO,IJ,JIIUYIOCJI npH a TMOCilJepHOM ,IJ,aBne
HHH, K KOTOpoi npHKna,IJ,MBaeTCJI HallpJI)I(eHHe OT KaCKa,IJ,
HOrO reHepaTopa, pa6oTaJOIUero Ha qaCTOTe 50 Tij DO 
cxeMe ywecTepeHHJI H .n.aromero perynHpyeMoe awnpJIMneH
Hoe HanpJI)I(eHHe .n.o 300 KB. BwnpJIMHTenbHbie 3neMeHTM 
B cxeMe KacKa.n.Horo reHepaTopa Ha6paHM H3 ceneHOBMX 

cTon6oB. 
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Puc. 1. CxeMa ycmaHoeKu. 1 - KacKaOH&Iii zeHepamop, 2 -
UC1110'-IHUK 3.11eK111pOH08, 3 - YCKOpU111eAbHQJI mpy6Ka, 4 -
0111KAOHJIIOUIUU MQ2HU111, 5 - 0111KAOHJIIOU1Ue nAQC111UHbl, 6 -
MazHumHa.R 3AeKmpoHHa.R AUH3a, 7 - ycmpoiicmeo nepeMeUie
HU.R MUIUeHU, 8 - KQMepa, 9 - <1>3Y MOHU1110PH020 KQHQAQ, 
10 - 1110KOnpueMHUK, 11 - MOHOXpOMQ1110p, 12 - <1>3Y 
cneKmpoMempu'-lecKozo KaHaAa. 

Ha BLICOKOBonLTHOM KoHue ycKopuTenLHOH Tpy6KH Ha

xo,nHTCJI HCTOqHHK 3J1eKTpOHOB, npe,D;CTaBJ1JIIOIUHH COfiOH 

TpeX3neKTPOAHYIO 3J1eKTpOHHYIO nywKy C liJoKycupyiOIUeH 

J1HH30H. Heo6XO,IJ;HMhlH TOK /.no 100 MKA/ o6ecnequBaeT 

HaKannBaeMhlH BOnbllJpaMOBhlH Ka TO,IJ;. 

3neKTPOHhl, npowe,nwue ycKopHIOIUHH npoMe:>KyToK, OT

KJ10HHIOTCH C llOMOIUblO 3J1eKTpOMarHHTHOrO aHaJ1H3aTopa 

Ha yron 30 ° u ,nanee nona,naiOT B perncTpupyiOIUYID qacTL 

ycTaHOBKH. 0TKJ10HeHHe nyqKa ll03BOJ1JieT H36e:>KaTL no,n

CBeTKH CHCTeMhl perHCTpaUHH H3nyqeHHJI HaKaneHHbiM Ka

TO,IJ;OM HCTOqHHKa 3J1eKTpOHOB. 

BaKyyMHaJI CHCTeMa YCKOpHTenH OTKaquBaeTCJI ,IJ;O 

10-
6 Top c noMOfULIO HOHHo-cop6uuoHHoro Hacoca c 3neKT

pocTaTuqecKHM noneM. 

<I>OPMHPOBATEJib HMIIYJibCOB 
3JIEKTPOHOB 

Ha BXO,IJ;e B KaMepy H3 HenpephlBHOrO nyqi<a 3nei<TpO

HOB liJopMHpyiOTCH HMnynLChl HaHOCeKyH,IJ;HOH ,IJ;J1HTeJ1bHOCTH. 

4 

11MnynLCHblH pe:>KHM HeOfiXO,IJ;HM ,nml OT,IJ;eneHHH KaTo,no

niOMHHeCUeHI.{HH OT nepeXO,IJ;HOrO H3nyqeHHH. 

BKna.n moMHHecueHUHH B H3nyqeHue, B036Y:>K.naeMoe 

3J1eKTpOHaMH, BCer,na OCTaBancH Heonpe,neneHHbiM/l,
6

, 7/ H 

cquTanCH MaJ1biM,llOCKOJ1bKY Hafimo,naeMoe H3nyqeHHe fiLinO 

B 3HaquTenLHOH cTeneHH nonHpH3oBaHHhlM. O,nHaKo B pa-

6oTe /7 I aBTOPLI OTHOCJIT HenonHpH30BaHHhlH KOMnoHeHT 

uenHKOM Ha cqeT niOMHHeCUeHUHH, pyKOBO,IJ;CTBYJICb ca

MbiMH o6IUHMH coo6pa:>KeHHHMH. B HacTOHIUeH: pa6oTe ,nnH 

OT,IJ;eneHHJI KaTO,IJ;OniOMHHecueHUHH OT nepeXO,IJ;HOrO H3ny

qeHHH HCllOJ1b3yeTCJI TO o6CTOHTeJ1bCTBO, qTO nepeXO,IJ;HOe 

H3nyqeHHe BblCBequBaeTCJI npaKTHqecKH MrHOBeHHO, a BpeMH 

BbiCBequBaHHH niOMHHeCUeHUHH noqTH BO BCeX cnyqaHX 

COCTaBnHeT BenuqHHY, ,IJ;OCTYllHYIO ,IJ;J1JI H3MepeHHH 3J1eKTpOH

HLIMH cpe,ncTBaMH. CucTeMa oT,neneHHJI KaTo,noniDMHHec

ueHUHH OT nepeXO,IJ;HOrO H3nyqeHHH 6a3HpyeTCH Ha BpeMeH

HOM aHanH3e H3nyqeHHH, B036y:>K,naeMOrO HaHOCeKyH,IJ;HbiMH 

HMllYJ1bCaMH 3J1eKTpOHOB. 

11MnynLCbl 3J1eKTpOHOB liJopMHpyiOTCH nyTeM npepbiBaHHH 

nyqKa nepeMeHHLIM 3neKTpuqecKHM noneM. <l>opMupoBaTenL 

COCTOHT H3 ,IJ;HaliJparMbl H naphl OTKJ10HHIOIUHX nnaCTHH. 

Pa3MepLI KOHCTPYKTHBHLIX 3neMeHTOB, noKa3aHHLIX Ha 

puc. 2, HMelOT cne,nyiOIUYIO BenuqHHy: d =15 MM; 2r O =1 MM; 
h =3 MM; e 1 =200 MM; e 2 =700 MM. 0TKJ10HHIOIUee HanpH

:>KeHue qacToToH: 5 MT1.4 u aMnnuTy,noH: 5 KB o6ecnequBaeT 

aBTOreHepaTop, co6paHHbiH no ,IJ;BYXTaKTHOH CXeMe Ha naM

nax rY-50 jpuc. 3/. 11HTaHHe naMll qepe3 KaTO,IJ;bl ,naeT 

~ 

e~ e2 

Puc. 2. <l>opMupoeameA& uMnyA&coe 3AeKmpoHoe. 
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Puc. 3. CxeMa aemozeHepamopa. 

B03MO)I(HOCTb 3a3eMnHTb OTKnOHJIIOiltHe nnaCTHHbl no no
CTOJIHHOMY TOKY H TaKHM o6pa30M H36e)l(aTL OTKnoHeHHJI 
ny'IKa 3apJI,!J,aMH, HaBO,!J,HMbiMH Ha nnaCTHHbl HCTO'IHHKOM 
nHTaHHJI H pacceJIHHbiMH 3neKTpoHaMH. HecTa6HnLHOCTL 
'lacTOThl reuepa Topa B Te'leHHe 'laca He npeBbiWaeT 1 KFII. 

B pa6oTe /B/ no.u.po6HO OnHCaHa CHCTeMa OT,!J,eneHHJI 
KaTo.u.onJOMHHecueHUHH oT nepexo.u.Horo H3ny'leHHJI H 3Kcne
PHMeHTanLHO H3MepeHa ,!J,nHTenLHOCTb HMnynLCOB 3neKTpo
HOB, KOTopyro o6ecne'IHBaeT .u.aHHLIB ~opMHpoBaTenL. 0Ha 
COCTaBnJleT 2 - 4 HC B ,!J,Hana3oHe 3HeprHB 3neKTpOHOB 
150 - 300 K3B. 

KAMEPA 

KaMepa npe.u.cTaBn.HeT co6oa MeTannH'IeCKHB BaKyyM
HhiB uunHHJJ.p c ~naHuaMH, B ueHTpe KOToporo noMemeHa 
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Puc. 4. CxeMa KaMepbl. 1 - (JomoyMHOJICU1fleAb, 2 - MOHo
xpoMamop, 3 - noA.Rpouo, 4 - ceuHijoea.R 3UJIIU1fla, 5 -
AUH3a, 6 - 6PUJIIU10UI€€CJI 3€pKaAO, 7 - HenoOBUJICHOe 
3€pKUAO, 8 - 1110KOnpueMHUK, 9 - MUIU€Hb, 10 - Oua{JpazMa, 
11 - MQZHU111HQJI 3A€K1flpOHHQJI AUH3a, 12 - 0111KAOHJ110UIU€ 

nAaC111UHbl. 

MHWeHL I puc. 4/. MexaHH3M nepeMemeHHJI no3BOnJleT 
y6HpaTL H BHOBL BbiCTaBnJITb MHWeHL Ha nyTH ny'IKa 6e3 
uapyweHHJI aaKyyMa. KaMepa coo6maeTCJI c aaKyyMHOH 
CHCTeMOB YCKOpHTenJI 'lepe3 KaHan, BHYTPH KOTOporo Ha

XO,!J,JITCJI OTKnOH.HIOIUHe nnaCTHHbl H ~OKYCHPYIOilta.H nHH3a, 
n03BOn.HIOilta.H npoBeCTH qepe3 )J,Ha~parMy )J,HaMeTpOM 1 MM 

TOK nop.H~Ka 10 MKA. BLiae.u.eHHe ny'IKa Ha .u.ua~parMy 
npoH3BOJJ.HTC.H no noKa3aHH.HM MHKpoaMnepMeTpa, npucoe
JJ.HHeHHoro K TOKOnpHeMHHKY, HaXO,!J,.HilteMyC.H 3a MHWeHLIO. 
H3MepeHHe )l(e 3ap.H.u.a, nepeHeceHHoro ny'IKOM 3a apeM.H 
3Kcno3HUHH, ocymecTBn.HeTc.H HHTerpaTopoM ToKa. O.u.naKo 
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TOqHOCTh H3MepeHHH TOKa nyqKa HeBenHKa. ~Be rnaBHhle 
npHqHHhl BHOCHT OlliH6Ky B H3MepeHHe TOKa: 

1. PacceHHHe nyqKa Ha MHilleHH 
2. BTopuqHaH 3MHCCHH 3neKTPOHOB c ToKonpueMHHKa. 

Il03TOMY B KaMepe npe,IJ.yCMOTpeHO MOHHTOpHpOBaHHe nyqKa 
Henocpe.n.cTBeHHO no H3nyqeHHIO, Bhi3LIBaeMoMy 3neKtpo
HaMH Ha MHilleHH. MOHHTOpHhiH KaHan COCTOHT H3 naphl 3ep
Kan, BhlBO.IJ.Hmux H3nyqeHHe oT MHilleHH qepe3 KBapueaoe 
OKHO, aHanu3aTopa nonHpH3aUHH u <iJoToyMHO:>KHTemi. B 

I 
cneKTpOMeTpuqecKOM KaHane <iJoTOYMHO:>KHTenh HaXO,IJ.HTCH 
3a BhiXO.IJ.HOH menhiO MOHOXpOMaTopa H perHCTpHpyeT pa3-
no:>KeHHOe B cneKTp H3nyqeHHe MHilleHH. Ha BXO.IJ.HYIO menh 
MOHOXpOMaTopa H3nyqeHHe <iJoKycupyeTCH nHH30H C <iJo
KyCHhiM paCCTOHHHeM f =100 MM, noMemeHHOH Ha OCH, 
npoxo.n.Hmeu qepe3 ueHTp MHilleHH nepneH.IJ.HKynHpHo nno
CKOCTH Ha6nro,IJ.eHHH. BoKpyr 3TOH OCH BpamaeTCH napa 

3epKan, pacnono:>KeHHhlX TaKHM o6pa3oM, qTo H3nyqeHHe, 
ucnymeHHoe no.n. nro6LIM yrnoM Ha6nro.n.eHHH, HanpaanHeTCH 
B,IJ.Onh OCH BpameHHH Ha BXO.IJ.HYIO menh MOHOXpOMaTopa. 
TaKHM o6pa3oM, HMeeTcH B03MO:>KHOCTL H3MepHTh cneKTP 
H3nyqeHHH no.n. 3a,IJ.aHHLIM yrnoM, nu6o yrnoaoe pacnpe,n.e
neHHe Y3Koro yqacTKa cneKTpa, He nepeMemaH MOHo
xpoMaTopa. H3 .n.pyrux .n.ocTOHHCTB .n.aHHOii KOHCTPYKUHH 
Cne.n.yeT OTMeTHTh: 

a/ B03MO:>KHOCTh HenpephlBHOrO H3MeHeHHH yrna Ha6nro
,IJ.eHHH 

6/ Y.IJ.06CTBO 3amHThl OUTHqecKHX 3neMeHTOB OT peHT-
reHOBCKOrO H3nyqeHHH. 

Pa3yMeeTcH, HaKnoHeHHhle K nyqy 3epKana B HeKoTopoii 
cTeneHH nonHpH3YIOT caeT. O.n.HaKo nonHpH3aUHOHHble caou
CTBa KaK 3epKan, TaK H MOHOXpOMaTopa yqHThiBaiOTC11 npH 
npoae.n.eHHH Kanu6poaoqHbiX H3MepeHHii, onucaHHbiX HH:>Ke. 

CHCTEMA PEFHCTPAaHH H3JIYqEHH.R 

OnTuqecKoe H3nyqeHue perucTpapyeTCH c noMomLro 
<iJoTOYMHO:>KHTene:ii THUa 56DUVP/03 KaK B MOHHTOpHOM, 
TaK H B CUeKTpOMeTpHqecKOM KaHanax. Manag HHTeHCHB
HOCTh Ha6niO,IJ.aeMbiX 3cll<PeKTOB Tpe6yeT MaKCHManLHOH qya
CTBHTenhHOCTH perHCTpHpyromeii CHCTeMbl. CneuaanLHO 

8 

J ., 

·1 

' 

OT06paHHhle <1>3Y pa6oTaiOT B pe:>KHMe Cl.feTa <iJoTOHOB, a 
TeMHOBOH TOK nocne ,IJ.nHTenhHOH Bhi,IJ.ep:>KKH B TeMHOTe 
xapaKTepu3yeTCH aenH"'HHoii 100 omc/c npu HanpH:>KeHHH 
1900 B. 

3neKTPOHHaH cxeMa /puc. 5/ B o6oux KaHanax u.n.eH
TH"'Ha H COCTOHT H3 THDOBhiX 6nOKOB, pa3pa6oTaHHhiX B 
OH.HH. HMnynLCLI c aHo.n.a <1>3Y nocne ycuneHHH H <iJopMH
poaaHHH nocTynaroT Ha "cTapT" apeMH-aMnnHTY.IJ.Horo npe
o6pa3oBaHHH. ~nH 3anycKa KaHana "CTOU" <iJopMHpyiOTCH 
HMDynhChl H3 CHHYCOH,IJ.anhHOrO HanpH:>KeHHH, Bblpa6aTb1Bae
MOrO reHepaTOpOM <iJopMHpOBaTenH HMnynhCOB 3neKTpOHOB. 

<h'IUIOIUIDII8 
DJIIIC'riii!H 

JID«ipel'MII 

e -L 
T 

B~
IIMILIII"''Ud 
npeodpaiOMten 

...... 

Puc. 5. liAoK- cxeMa KaHaAa pezuc•pat~uu U3Ay'leHU.R. 
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3arpy3KH KaHana "CTOII" He )J.OCTHraiOT 5 MF11, IIOCKOnhKY 

"CTOIIOBbie" HMIIynbCbl rrporrycKaiOTCJI 6nOKHpyrome:H CXe

MOB TOnbKO rrocne IIOJIBneHHJI HMIIynbCa B KaHane "CTapT". 

IIony'leHHhiH TaKHM o6pa30M apeMeHHOH crreKTP I puc. 6/ 
noKa3biBaeT CTaTHCTH'IeCKH ycpe,IJ,HeHHYIO 3aBHCHMOCTb 3a

,IJ,ep)I(KH HCnycKaeMbiX MHllieHblO 4JoTOHOB OTHOCHTenhHO 

MOMeHTa norra,IJ,aHHJI Ha MHIIIeHb HMnynbCa 3neKTpOHOB. 

B pe3ynhTaTe y,IJ,aeTcJI OT,IJ,enHTh 6biCTpbie npoueccbl OT 

JIJOMHHecueHI.I,HH. YqacToK apeMeHHoro cneKTpa, cooTBeT

CTBYIOmu:H 6hiCTpbiM IIpOI.I,eCCaM, Bbi,IJ,enJleTCJI C nOMOmbJO 

HHTerpanbHOrO )J.HCKpHMHHaTOpa H C'leT'IHKa. 

KAHHEPOBOqHMEH3MEPEHHR 

0IITH'IeCKaJI CHCTeMa B cneKTpOMeTpH'IeCKOM KaHane 

CO,IJ,ep)I(HT MHO)I(eCTBO OTpa)l(aJOll.I,HX H npenoMnJIIOll.I,HX no

aepXHOCTeH, Ha KOTOpble CBeT na,IJ,aeT HaKnOHHO. 3THM 
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Puc. 6. BpeMeHHoii cneKmp U3Ay'leHUJI CA100.11Hoii MuaueHu. 
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o6ycnoaneHbl IIOnJlpH3al.I,HOHHble CBOHCTBa OnTH'IeCKOH CH

CTeMbl, 3aBHCJlll.I,He OT )J.nHHbl BOnHbl A H yrna HafiJIJO,IJ,eHHJI 

e . Heo6XO)J.HMble nonpaBKH B HHTeHCHBHOCTb H3ny'leHHJI 

B nnOCKOCTH Ha6JIIO,IJ,eHHJI H nepneH,IJ,HKynJlpHOH K HeH nno

CKOCTH * BHOCJITCJI Ha OCHOBaHHH KanH6pOBO'IHbiX H3Mepe

HHH, BhlnonHeHHbiX cne,IJ,yiOll.I,HM o6pa3oM. B ueHTpe Ka

Mepbl BMeCTO MHIIIeHH fiblna ycTaHOBneHa BOnb4JpaMOBaJI 

HHTb )J.HaMeTpoM 0,1 MM. C'IHTanocb, 'ITO HaKaneHHoe 

B BaKyyMe Teno l.I,HnHH)J.pH'IeCKOH 4JopMbl H3nyqaeT no 

a3HMYTY H30TponHo. M3MepeHue yrnoBbiX pacnpe~eneHHH 
H3ny'leHHJI HHTH )J.nJI )J.BYX ,IJ,nHH BOnH ,\ =4000 A H A = 

= 5000 A H ABYX HanpaaneHHH nonJlpH3al.I,HH ,IJ,aeT B03MO)I(

HOCTb BHeCTH He06XO)J.HMble nonpaBKH ,IJ,nJI 3THX )J.nHH BOnH. 

IIonpaBO'IHhle 3aBHCHMOCTH noKa3aHbl Ha puc. 7. Heco

BepiiieHcTBo IOCTHpOBKH OnTH'IeCKOH CHCTeMbl B cneKTpO

MeTpH'IeCKOM KaHane npHBO)J.HT B KOHe'IHOM HTOre K nOJIB· 

neHHIO 3aBHCHMOCTH ,IJ,nHHbl BOnHbl A OT yrna HafinJO,IJ,eHHJI 

~~nJI BBe,IJ,eHHJI nonpaaoK 6blnH BhlnonHeHbl Kanu6poaoq-

Hhle H3MepeHHJI c PTYTHOH naMno:H. llo,IJ, pa3nH'IHhiMH 

yrnaMH Ha6nro,IJ,eHHJI H3MepJlncJI cneKTp OT naMnhl, ocae

marome:H nnaCTHHKy, noKpbiTYIO OKHCbiO MarHHJI H noMell.l,eH

HYIO Ha MeCTO MHIIIeHH. 0)J.HH TaKOH cneKTp 6e3 nonpaBKH 

Ha cneKTpanbHYIO 'IYBCTBHTenbHOCTb perHCTpHpyrome:H CH

CTeMbl noKa3aH Ha puc. 8. ~nJI cneKTpanbHbiX nHHHH PTYTH 

fihlna H3MepeHa 3aBHCHMOCTb ,IJ,nHHbl BOnHbl OT yrna Ha-

6nro.D;eHHJI. Ha puc. 9 .D;aHbl TaKHe 3aBHCHMOCTH .D;nJI ,\ = 

= 4000A H A =5000 l, nonyqeHHble HHTepnonJII.I,HeH Me)I(.D;y 

nHHHJIMH PTYTH. 

CneKTpbl oT PTYTHOH naMnhl perHcTpHpoaanHcb nyTeM 

CKaHHpOBaHHJI C IIOMOll.l,biO ycTpOHCTBa, 6noK-CXeMaKOTOpo

ro DpHBe,IJ,eHa Ha puc. J 0. llpHHI.I,Hn .D;eBCTBHJI CKaHHpyroll.l,ero 

YCTpOBCTBa COCTOHT B cne.D;yJOmeM. 6apa6aH MOHOXpOMa

TOpa DpHBO.D;HTCJI BO Bpall.J,eHHe C IIOMOmbJO peBepCHBHOro 

:meKTpO.IJ;BHra TenJI p ~- 09. C OCbiO 6apa6aHa )l(eCTKO CKpen

neH pOTOp renHDOTa, TaK 'ITO DpH BpameHHH 6apa6aHa yron 

IIOBOpOTa nHHeBHO TpaHc4JopMHpyeTCJI B HaDpJI)I(eHHe. C no

MOm:t.JO .D;BYX KOMrrapaTopoB HarrpJI)I(eHHe cpaBHHBaeTCJI C 

* fiepexo.D;Hoe H3nyqeuue H H3nyqeuue BaaunoBa- qepeu
KOBa DOnJipH30BaHbl TaKHM o6pa30M, 'ITO 3neKTpH'IeCKHB 
BeKTOp ne)I(HT B DnOCKOCTH Ha6JIJO.D;eHHJI. 
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Puc. 7. YzAo8a.R 3a8ucuMoCmb <~Y8Cm8umeAbHocmu pezucm
pupy10111ezo yc'mpoucm8a. E 11 - OA.R u3Ayt~eHu.R, noA.Rpu3o8aH
Hozo 8 nAocKocmu Ha6ArooeHu.R; E..j.- OA.R U3Ayt~eHu.R, noA.R
pu3o8aHHozo 8 nepneHOUKYA.RpHOU tJAOCKOCI!IU. 

noporaMH, 3a,D;a10J.UHMH BLI6paHHhiH yqacToK cneKTpa. Kor,D;a 
HallpJDKeHHe ,D;OCTHraeT O,D;HOrO H3 noporoB, COOTBeTCTByiO
J.UHH KOMnapaTop nepe6paCbiBaeT TpHrrep H npOHCXO,D;HT 
H3Meneuue uanpaaneHHH apameuus 6apa6aua MonoxpoMa
Topa. Hanps~euue c renunoTa no,D;aeTCH TaK~e ua axo,D; 
nuueuuoro nponycKaTens, ynpaanseMoro uMnynLcaMH c 
<1>3Y, c<lJopMHpOBaHHhlMH C llOMOJ.UhiO HHTerpanhHOrO ,D;HC
KpHMHHaTopa. B MOMeHT npuxo,D;a ynpaansromero HMnynLca 
nuueiiHLIH nponycKaTenL BLipa6aTbiBaeT HMnynLc c aMnnu
Ty,D;oH, paBHOH Hanps~eHHIO Ha BXO,D;e. TaKHM o6pa30M, 
ua MHoroKaHanLHLIH aMnnuTy,D;HbiH auanu3aTop nocTynaroT 
HMnynLCbl C aMnnHTY,D;OH, 3aBHCHJ.UeH OT ,D;nHHhl BOnHhl 
uJny'leHHH, ocaemaromero <lJoToKaTo,D; <1>3Y, a cKopocTL 
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Puc. 8. CneKmp pmymHou AaMnbl, 3apezucmpupo8aHHbiU c no
MOUib10 ct<aHUPY10Uiezo ycmpoucm8a. 

cqeTa nponopuuouanLua ero HHTeHCHBHOCTH, T.e. a ueKo
TopoM HenHHeHHOM MaClUTa6e perHCTpHpyeTCH CKaHHpye
MbiH yqaCTOK ClleKTpa. 

llepequcneHHhiX Kanu6pOBOK ,D;OCTaTO'IHO ,D;J~H H3MepeHHH 
yrnoBhiX pacnpe,D;eneuuu Y3KHX yqacTKOB cneKTpa. CneKT
panLHaH 'IYBCTBHTenhHOCTh ycTaHOBKH llOKa He H3MepeHa, 
XOTH llpH HanH'IHH HCTO'IHHKa H3ny'leHHH C H3BeCTHhiM 
cneKTpanLHbiM pacnpe,D;eneHHeM npoae,D;euue TaKHX H3Me
peHHH He Bhl30BeT 3aTpy,D;HeHHH. 

3AKJIIO fJEHHE 

Onucauuax ycTaHoBKa npe,D;Ha3uaqeua ,D;ns uccne,D;oaa
HHR nepexo,D;Horo H3nyqeuux H H3ny'leHHH Baaunoaa-qe
peui<oaa, B036y~,D;aeMoro 3neKTPOHaMH Ha TOHKHX MHlUe
HHX. Ha puc. 11 noKa3auo yrnoaoe pacnpe,D;eneuue H3ny-
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Puc. 9. CMeUieHue /IUHUU cneKmpa A = 4000 A u 
A = 5000 ...f e 3aeucuMocmu om yz/la Ha6AJOOeHWL 
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Puc. 10. SAoK- cxeMa cKaHUPYKJUiezo ycmpoucmea. 
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Puc. 11. YzAoeoe pacnpeOe/leHue U3/lyt~eHUJI C/IIOOJIHorl 
MUJUeHu 80/lfiiUHorl 1,04 MKM npu E = 210 K3B u A = 
= soooA. 

0 

"'leHBJI c .u.nuuoii aonubl A =4000 A, nonyqeuuoe npu 6oM-
6ap,u.upoaKe :meinpouaMB c :meprueii E =250 K3Bcruo.u.•uoii 
MBWeHB TOnUlBHOi 1,04 MKM. 

llpBBe,IJ.eM p.a,u. napaMeTpOB, xapaKTepH3YIOUlBX B03-
MO)KHOCTH ,IJ.aHHOB ycTaHOBKH. 
3uepru.a 3neKTpouos 
ToK ny"'IKa nocToJIHHblii, 
BpeMeuuoe pa3peweuue 
CneKTpanbuoe pa3peweuue 
Yrnoaoe pa3peweuue 
Tenecubli yron 

- 100 - 300 K3B 
- .U.O 20 MKA 

- 2 - 4 HC 
0 

- 100 A 
- 1,5o -3 
- 2,28 ·10 cp. 

ABTOP 6naro.u.apeu H. M. 4>pauKy 3a 6onbWYIO noMOUlb npu 
pa3pa6oTKe B peanB3a~BB npoeKTa ycTaHOBKB, H.B.CB30BY 
3a DOCTO.aHHOe BHBMaHBe B ~eHHble COBeTbl, A.A • .Iior,u.3e
ruo, E.PyTKOBCKB, H.4>.BonKOBy, H.H.Bono,u.eHKOBY 3a no
MO~b npB pa3pa60TKe B B3rOTOBneHBB OT,u.enbHbiX y3JIOB 
ycTaHOBKB. 
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