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B uacToJJ.meii: pa6oTe onHcblsaeTCJJ. ycTaHOBKa .nnJJ. HJ

Mepeuuii: BpeMeH >KH3HH B036y>K,neHHbiX JJ.,nepHbiX COCTOJJ.HHii: 

MeTo,noM e- e Ja,nep>KaHHbiX cosna.neuuii: B .nuanaJoue 10 -10_ 

10-9 c. YcTaHOBKa coJ,naua ua 6aJe c.nsoeuuoro MarHHTHo

nuuJoBoro cneKTpoMeTpa, KOTOpblii: JJ.BnJJ.eTcJJ. BH.IlOHJMeueu

HbiM sapHaHTOM cneKTPOMeTpa repxonbMa /I/. 
HcnonLJosauue MarHHTHbiX cneKTpoMeTpos s coqeTauuu 

CO CUHHTHnnJJ.UHOHHbiMH ,IleTeKTOpaMH nOJBOnJJ.eT O.IlHOBpe

MeHHO .Il06HTbCJI ,IlOCTaTO'IHO BbiCOKOrO KaK :mepreTH'IeCKO

ro, TaK H speMeuuoro paJpeweHHJJ.. IIo.no6uble cneKTPOMeT

pbi B nocne.nuee .necJJ.THneTHe wupoKo npuMeHJJ.IOTCJJ. ,nnJJ. 

peweHHJJ. cno>KHbiX 3KcnepuMeHTanbHbiX Ja,na'l no HlY'IeHHIO 

CBOBCTB B036y>K,IleHHbiX COCTOJIHHH JJ.,Ilep MeTO,naMH e-e H 

e - y Ja,nep>KaHHbiX cosna.neuuii: H yrnoBbiX KoppenJJ.UHii /I-5/. 
CneKTPOMeTpbl lTOrO THna BblrO,nHO OTnH'IaiOTCJI OT cneKT

poMeTpOB ,npyrHX THnOB CO'IeTaHHeM OTHOCHTenLHO BbiCOKHX 

CBeTOCHnbl H 3HepreTH'IeCKOrO paJpeweHHJJ., 60nLWOB HJO· 

XpOHHOCTbiO TpaeKTOpHH 3neKTpOHOB, npaKTH'IeCKHM OTCyT

CTBHeM MarHHTHOrO nonJJ. B o6naCTH noMe{UeHHJI HCTO'IHHKa, 

3KpaHHPOBKOB BHyTpeHHero nonJJ. npH9opa, npoCTOTOBKOH· 

CTpyKUHH H 3KCnnyaTaUHH H T.,Il. 0CHOBHbiM He,IlOCTaTKOM 

cneKTpoMeTpa B pe>KHMe e -e cosna.neuHii JJ.BnJJ.eTCJJ. ManaJJ. 

J<W!eKTHBHOCTb perucTpauuu cosna.neuuii: / -10-4/. O.nuaKo 

lTOT ue,nOCTaTOK B HeKOTOpOH CTeneHH MO>KHO KOMneHCHpo

Ba Tb npHMeHeHHeM HCTO'IHHKOB C OTHOCHTenbHO 60nLWOH 

aKTHBHOCTbiO, T.K. B MarHHTHOM cneKTpOMeTpe npOHlBO· 

,nHTCJI perHCTpaUHJI npe,nsapHTenbHO OT06paHHbiX no HM· 

nynLcy/3ueprHH/3neKTpouos. 
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HccAeooeaHue (/JoKycupyiOJI#UX ceoiicme 
AUH3oeozo cneKmpoMempa c "mpeyzoAbHoii" 
fPOPMOU MaZHUJtHOZO nOAJI 

B nepBoM npH6niDKeHHH «t>opMy MarHHTHoro non11 B 
cnei<TpOMeTpe MO)I(HO annpOI<CHMHpOBaTb TpeyronbHHI<OM: 
Hanpll)l(eHHOCTb non11 npH6nH3HTenbHO nHHeHHO B03pacTaeT 
OT HyneBOrO 3Ha'leHH11 B TO'II<e pa3MemeHH11 :lfCTO'IHHI<a .D;O 
Mai<CHManbHOrO B6nH3H .D;eTei<TOpa. ~OI<YCHPYIOmHe CBOHCT
Ba Tai<HX nonea TeopeTH'IeCI<H HCCne,IJ;OBanHCb B pa6oTaX /6-9/. 

YpaBHeHHll .D;BIDKeHHll 3nei<TpOHOB c coxpaHliiOmHMC.a: 
nonHbiM HMnynbCOM (p =COOSt) .D;nll MarHHTHOrO non11 C ai<
CHanbHOH CHMMeTpHeH I H ¢ = 0' HzH H r He 3aBHC11T OT ¢ I 
B QHnHH.D;pH'IeCI<OH CHCTeMe I<OOp.D;HHaT HMeiOT BH.D; 

.. • 2 e . 
r -r A = - --r A Hz 

'fJ me 'fJ ' 

•• • ,! e . . 
r¢ +2r¢ = --(rHz-zHr), 

me 

z - e . ---mcr¢Hr, 

III 

m 
r.ne Hz , H r : I<OMnoHeHTbl MarHHTHoro non11, m =- 0 _-
pen11THBHCTCI<a11 MaCca 3nei<TpOHa. y1 -v2jc2 

06mHM .D;nll yi<a3aHHbiX Bbiiiie pa60T 11BJI11eTC11 3a.D;aHHe 
aHanHTH'Ieci<oa «t>opMbl ai<cHanLHO- CHMMeTpH'IHoro MarHHT· 
HOrO non11 H HHTerpHpOBaHHe ypaBHeHHH .D;BIDKeHHll 3nei<TpO· 
Ha Ill B Ja,IJ;aHHOM none no apeMeHH t. O.nHai<o, Ha Haiii 
BJrnli,IJ;, YA06Hee peiiiaTb ypaBHeHHll .D;BH)I(eHHll 3nei<TpoHa 
.nn11 3I<cnepHMeHTanLHO onpe.neneHHOH «l>opMbl non11 IHa ocH 
cnei<TpOMeTpal, HCI<JIIO'Iall BpeMll t H HHTerpHpyll ypaBHe· 
HH11 ,IJ;BIDKeHHll no I<OOp.D;HHaTe Z. 

KoMnOHeHTa nonll Hz YAOBneTBOplleT ypaBHeHHIO nan
naca 
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2 2 
()Hz 1 aHz a Hz 

----+-- --+---=0. 
ar 2 r ar az 2 /2/ 

llpe,IJ;cTaBHM Hz B BH,IJ;e paJno)l(eHHll no CTeneHliM To-< 1 : 
oo r 2s 

Hz= I D2s(z) (-R ) . 
s=O 0 /31 

llO.D;CTaBn1111 131 B 121, nony'IHM pei<yppeHTHOe COOTHOIIIe
HHe ,IJ;nll Bbi'IHcneHHll I<034>«l>HQHeHTOB paJnO)I(eHHll D 28(z): 

R2 d 2 D (z) 
D (z) = - __,__o ..,.... ___ o- . 

2s+2 4 ( S+ 1) 2 d z 2 /41 

Tor,11;a p11.n 131 MO)I<HO JanHcaTL B BH.D;e 
2 2 

R 0 d D0 (z) r 2 
Hz =Do(z)- -.-- --2-(--R-) + ... 

q dz o 151 

3,IJ;ecb Do(z)- none Ha ocH cnei<TpoMeTpa. MarHHTHoe none 
cnei<TpoMeTpa 6e3BHxpeaoe, no3TOMY H3 ycnoBH.a: rotH =0 
ne ri<O nony'IHTb: 

~! - ~..!!_z= 0 H Hr = Jz ~Hz dz. 161 a z ar ar 

llO.D;CTaBn1111 3Ha'leHHe Hz H3 151 B 161 H HHTerpHpyll 161, 
nony'IHM: 

Hr=-1..- dDo(z) 
2 d;-- r + · · · 171 

2 
d D 0( z ) d D o ( z ) 

Bhi'IHcneHHe I'IHcneHHoel npoHJBO.D;Hhlx - 0 -z-- H- dz2 __ _ 

noi<aJano, 'ITO B ypaBHeHHliX 151 H 17 I MO)I(HO orpaHH'IHTL
Cll qneHaMH, co.nep)l(amHMH npoHJBO,IJ;Hble oT non.a: Do ( z) no 
Z He Bbiiiie BTOporo nop.H:.D;I<a. 113 Bblpa)l(eHHll .D;n.H: nOJIHOH CI<O
POCTH 

2 2 . 2 . 2" . 2 
v = r ¢ +r + z , 

dz 
.nena11 npeo6pa3oBaHHe d t = -. -, HMeeM: 

z 
v 

z 
/1 H2¢ ,2 +£72 

IBI 
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I '03Ha'laeT npou3BOAHYJO no z 1. 113 TpeTLero ypaaueuu.11 
B cucTeMe I 11 HMeeM 

1 dz e , 
---- =--r¢ H z dz mcz r 

191 

Y'IHTwBa.ll IBI H 191, nepaoe ypaaueuue H3 111 3anuweM 
B~Ae 

d , ,1..'2 er (1 2r~..'2 '2)Y. (r!..'H 'ri..'H) dzr =r-p - pc +f -p H -p z+f -p r· -/101 

3AeCL p - HMnynLc :meKTpoua. AHanorH'IHO BTopoe ypaa
ueuue B I 11 6yAeT HMeTL BHA 

_d_¢'= --~'+ -~{l+f2¢,2+r'i Y. 
dz r per 

X 

x[r'H -(1+r 2¢;2)H]. 
z r 

1111 

CoaMeCTHO c paaeucTBaMH dr/dz=r' ud¢/dz~' 1101 
H 1111 COCTaBn.lliOT CHCTeMy 'leTWpeX nHHeBHLIX AHI!>I!>epeu
UHanLHLIX ypaBHeHHB 1 - ro nop.llAICa. ,.IJ;n.ll peweHH.Il :HOB 
cucTeMLI MLI ocnonL30Banu aapuauT ycToii'IHBoro "Predictor
Corrector " MeToAa Po6epTcoua, BMeJOIUerocJI B 6u6nuoTeKe 
<I>OPTPAH 3BM COC-6200 JIBTA OHJIH/IO/MeTOALI aua
nu3a pe3ynLTaTOB BLI'IHCneHHB llOAp06HO H3nO~eHLI B pa-
6oTax /7,8/. 

HeCMOTpJI Ha TO, 'ITO HaWH BLI'IHCneHH.Il BLinOnHeHLI AnJI 
cnyqaJI TO'Ie'IHOrO HCTO'IHHKa, pe3ynLTaTLI npoBeAeHHbJX 
BLI'IHCneHHB no 3BOnJIIOT CAena TL PJIA BLIBOAOB 06 OnTBManL
HLIX pe~oMax pa6oTLI cneKTpoMeTpa. 

Ha puc. JA rpal!>u'lecKu npeAcTaaneuw pe3ynLTaTLI 
BLI'IBCneHBB TpaeKTOpBii 3neKTpOHOB B MarHHTHOM none 
cneKTpOMeTpa B 3aBHCHMOCTH OT yrna BLineTa 3neKTpOHOB. 
llpOCTpaHCTBeHHLie KpHBLie AaHLI napaMeTpH'IeCKH B BRAe 
3aBHCHMOCTeii r=r(z)H cp =cp ( z). llyHKTHpOM noKa3aHLI BXOA
Ha.ll u oru6aJOIUa.ll AHal!>parMLI. B npaaoM H~HeM yrny 
pHCYHKa H306pa~eHa noBepXHOCTL CUHHTHnnJITOpa. H3-
MeHeHHe WHpHHLI KOnLUeBOrO Ce'leHHJI TpaeKTOpHB 3neKT
pOHOB B 3aBHCHMOCTB OT Z MJI pa3HLIX yrnoB paCTBOpa 
npHBeAeHO Ha puc. JE. MHHHManLHa.ll WHpHHa Ce'leHHJI co-
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Puc. 1. A. TpaeK•opuu 3AeK•poHo6 dAJI •o~e~Hozo uc•o~-
. HUKa 6 MQZHU.HO-AUH3060M 6e•a- cneK•poMe•pe. E. mupuHa 
aAeK•poHHozo ny~Ka 6dOAt. ocu z . B. PacnpedeAeHue 
3AeK•poH06 no UMnYAt.COM 6 306UCUMOC.U o• IIIUPUHW ~t~eAU 
6t.IXOdHt.IX dua(JpazM. F. 3KcnepUMeH.aAt.HWe AUHUU KOH-
6epCUOHHWX 3AeK•poH06. ,[(. 3a6UCUMOC•t. C6e•ocUAt.l 6e•a
cneK•poMe•pa o• paapeweHuJI ~AJI uc•o~HUK06 paaAU~Ht.lx 
paa,wepo6. 

OTBeTCTByeT nono~eHHIO KonLueaoro l!>oKyca, a6nH3H KO
TOpOrO ycTaHaBnHBaeTC.Il BHyTpeHHJIJl BWXOAHaJI AHal!>par
Ma. 

Pac'leTuwe H 3KcnepuMeHTanLHWe l!>opMw nuuuii Kou
aepcoouuwx 3neKTpOHOB npHBeAeHW COOTBeTCTBeHHO Ha 
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puc. 1B H 1T, 3KCnepHMeHTanLHaH 3aBHCHMOCTb CBeTo
CHnbi npu6opa OT ero pa3peweHHH ,D;nH HCTO'IHHKOB pa3-
nH'IHbiX pa3Mepoa - ua puc. 1,[{. 

AuanH3 3THX pe3ynLTaTOB noKa3an, 'ITO onTHManLnwe 
yrnLI nponycKaHHH JneKTPOHOB ne:>Ka T B npe.n;enax 20-30 °, 
TpaeKTOPHLiii: pa36poc npu cpe.n;ueii: .n;nuue TpaeKTopuu 29 cM 
He npeBbiWaeT ±1 CM /paCCTOHHHe HCTO'IHHK- ,n;eTeKTOp -

22,5 CM/. 

KoHcmpyKijUR MU2HUmHo-AuH30B020 
6ema-cneKmpoMempa 

Orpauuqeuue aepxueii: JnepreTH'IecKoii: rpaHHULI nuu-
30BLIX cneKTpoMeTpOB .n;o 1 M:JB no3aonuno uaM /KaK 
u B pa6oTe 12/ I ynpocTHTb KOHCTPYKUHIO npu6opa no cpaa

ueuuro c ero npoTOTHnOM. 
06IUHB au.n; cneKTpoMeTpa noKa3aH ua puc. 2. On co

CTOHT H3 ,D;BYX O,D;HHaKOBbiX, COOCHO COe,D;HHeHHWX nHH30BblX 
6eTa-cneKTpOMeTpOB C o6meii: BaKyyMHOH CHCTeMOH. Mar
HHTHOe none B Ka:>K,D;OM cneKTpOMeTpe He3aBHCHMO C03,n;a
eTCH nocTOHHHLIM TOKOM a o6MOTKax coneuoH,D;oB I 2/, 
JaKnro'leHHLIX a -o6ono'IKH I 1/, H3roToaneuuwe H3 cTanu 
MapKH CT-3. Pe3ynLTaTLI H3Mepeuuii: uanpH:>KeuuocTH Mar
HHTHoro nonH ua ocu cneKTpoMeTpoa npuae.n;euw B uH:>Kueii: 

qacTH puc. 2. 
BnHHHHH OCTaTO'IHOrO MarHeTH3Ma H BnHHHHH MarHHT

HOrO nonH o.n;uoro cneKTpoMeTpa ua pa6oTy ,n;pyroro ue 

3aMe'leno. 
06MOTKH coneuou.n;oa I 2/ - o.n;uoceKUHOHHLie, cocToH

IUHe H3 1040 BHTKOB Me.n;uoro npoao.n;a lll>0-4,1 I R = 
= 0,90 il/ ,n;nH nHH3bl "I)" H 650 BHTKOB npOBO,D;a fil)Q-5,2 
/ R = 0,480 I .n;nH nHH3bi "A",- uaMoTanw ua .n;ropanroMH
uueBLie KaTyWKH /3/ H nponHTaHbl TepMOCTOHKHM naKOM. 
B cneKTpOMeTpe He HCnOnb3yeTCH CHCTeMa BO,D;HHOrO ox
na:>K,D;eHHH o6MOTOK, T .K. npH MaKCHManbHOM TOKe B 06MOTKe 
ee TeMnepaTypa ue npeBLiwaeT -/50-60/°C u npu ucnonL-
3oBaHHH cTa6unu3aTopa TOKa /eM. uH:>Ke/ uarpeaauue o6-
MOTOK npaKTH'IeCKH He BnHHeT Ha cPOKYCHPYIOIUHe CBOHCTBa 
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Puc. 2. 06r~~uu euo coeoeHHozo MaZHUmHo- AUH3oeozo 6ema
cneKmpoMempa. ~opMa MQZHUmHozo noAR Ha ocu cneKmpo
Mempa /HUJICHUU pucyHOK/. 

cneKTpOMeTpOB. 3uepreTH'IeCKHe ,D;Hana30HW cneKTpOMeT
pOB pa3,n;eneuw ua }000 Kananoa c HMnynLcnoii: /Juepre-

TH'IeCKoii:/ UeHOH KaHana 2,86 TC.CM/KQH H 4,90Tc. CM/KQH 
,D;nJI nHH3 "A" H "I)" COOTBeTCTBeHHO. llpH He06XO,D;HMOCTH 

3HepreTH'IeCKYIO ueuy Kauana Ka:>K,n;oro cneKTpoMeTpa MO:>K
uo H3MeHHTb, perynupyJI COOTBeTCTBYIOIUHM o6pa30M CTa-
6HnH3aTOpbl TOKa. 
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Puc. 3. A. AMnAumyoHoe pacnpeoeAeHue uMnyAbcoe Ha 
ebrxooe cJJ3Y. .5. KpueaJI :JHepzemut~ec~eoil :J(J(Je~emueHocmu 
pezucmpaijUU :JAeKmpoHoe. 
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B ClleKTpOMeTpax npHMeHHeTCH CHCTeMa KOHHqecKHX 

~Ha4JparM 14,5,8 Ha puc. 21 Xro6epTa/ll/.lliHpHHa BLIXO~
HOB ~enH ~Ha4JparMLI MO)KeT perynHpoaaTLCH c noMo~LIO 

cHcTeMLI BHHTOBLIX nepe~aq I 61 6e3 uapyweHHH aaKyyMa. 

Me)K~y BXO~HLIMH H BLIXO~HLIMH ~Ha4JparMaMH ycTaHOBneHLI 

aonL4JpaMo- CBHH:UOBLie 6noKH I 71, npe~oxpauHro~e ~eTeK
Top OT llpHMOrO y -H3nyqeHHH HCTOqHHKa. 

B perHCTpHpyiOII.J;eB CHCTeMe cneKTpOMeTpOB HCllOllL-

3YIOTCH CI.J;HHTHllllHI.J;HOHHLie ~eTeKTOpLI, COCTOH~e H3 nna

CTHqeCKHX c:u;HHTHnnHTopoB I 111 KOHHqecKoii 4JopMLI I~ 25x 

x 25 MMI THna NE-104 , nneKCHrnacoBLIX caeTOBO~OB I 121 
liJ 25 X 60 MMI H 4JoTOYMHO)KHTene:H THna XP-1020 /13/. 
3aii.J;HTa 4JoTOYMHO)KHTeneB OT BllHHHHH BHeWHHX MarHHTHLIX 

noneB o6ecneqHaaeTCJI MHOrOCllOBHLIMH 3KpaHaMH, COCTOH

~HMH H3 qepe~yroii.J;HXCJI :u;HnHu~pHqecKHX cTaKauoa I 141 
H3 naTyHH, )Kene3a H nepMannoJI c OTBepcTHeM ~nJI caeTo

ao~oB. 

Ha puc. 3A H 3.5 npHae~euLI aMnnHTy~uoe pacnpe~e
neuHe HMllYllLCOB ua BLIXO~e cl>3Y npH perHCTpa:u;HH KOH

BepCHOHHLIX 3neKTpouoa K80, L80 H K 184 K:JB 166Tm H 

KPHBaH 3HepreTHqecKoii 3cl>4leKTHBHOCTH perHcTpa:u;HH 3neKT- , 

pOHOB COOTBeTCTBeHHO. 

MexauHqecKHe qacTH cneKTpoMeTpOB IKO)KYXH, 4Jnau:u;LI, 

KaTyWKH, ~Ha4JparMLI, 3KpaHLI 4JoTOYMHO)KHTeneiil H3ro

TOBneHbl C TOqHOCTLIO ~0 ~eCJITbiX ~·oneB MHllllHMeTpa, 

qTo o6ecneqHaaeT ~ocTaToquyro ToquocTL aKcHanLuoil :u;euT

poaKH acex ~eTane:H npH6opa. 

Pa~HoaKTHBHLIB HCToquHK I 9 ua puc. 21 ycTauaanHaaeT

CJI Ha OCH cneKTpOMeTpOB C llOMOII.J;biO I.J;HllHH~pHqecKoro 

WTOKa, cua6)KeHHOrO MHKpOMeTpHqeCKHM BHHTOM. 

YnpaeAJie.Mblil cma6uAu3upoeaHHbiU BblnPJIMU1!1eAb 
1/IOKa /IUH308020 cneK111pO.Me1!1pa 

,l1;nJI llHTaHHH 06MOTOK ClleKTpOMeTpOB HaMH pa3pa6oTa

Hbl H H3rOTOBneHLI ~Ba O~HHaKOBLIX ynpaanJieMLIX CTa6H

llH3HpOBaHHbiX BLillpJIMHTenJI TOKa, KOTOpLie ll03BOllHIOT 

'npOH3BO~HTL aBTOMaTHqeCKYIO perHCTpa:u;HIO cneKTpOB KOH

BepCHOHHLIX 3neKTpOHOB BO BCeM 3HepreTHqecKOM ~Hana-

30He cneKTpOMeTpOB HllH B n1060M BLI6paHHOM yqacTKe. 
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IlapaMeTpbl cTa6HJIH3aTopa TOKa cne.nyroUU~e: .nuana3oH 
perynupoaaHHB ToKa 0,2 - 20 A, HanpJDKeHHB - 0,15 -
22 B, aeJIH'IHHa nyJILcauHii: TOKa qepe3• o6MOTKY cneKTpo
MeTpa ~ 0,2~, .IJ;OJirOBpeMeHHaB HeCTa6HJILHOCTL /3a CyT
KH/ ~ 0,1~, MaKCHMaJILHaB llOTpe6JIBeMaB MOUUIOCTL OT 
ceTH 220 B - 1 KBIII. 

linoK- cxeMa cTa6HJIH3aTopa ToKa npHae,neHa Ha puc. 4. 
IlepeMeHHOe Hanps>KeHHe BblllpBMJIBeTCB ynpaBJIBeMbiM 

THpHCTOpHbiM BblllpBMHTeJieM /TB/ H no,naeTCB Ha BXO.IJ; 
MOU.UIOrO KaCKa,na CTa6HJIH3aTopa TOKa /MK/. qT06bl H3-
6e>KaTL TeMnepaTypHoro neperpeaa TpaH3HCTopoa MOIUHoro 
KaCKa,na, HanpJDKeHHe Ha 3THX TpaH3HCTOpax CTa6HJIH3Hpy
eTCB uenLIO OTPHUaTeJILHOH o6paTHOH CBB3H, COCTOBII.{eH H3 
.IJ;H~~epeHI.{HaJILHOrO YCHJIHTeJIB ynpaaJieHHB /~YT/ H ~op
MHpOBaTeJIB HMnyJILCOB ynpaaneHHB THpHcTopaMH /<PT I, 
no,nKJIIO'IeHHoro K THpHcTopHoMy BblnpBMHTeJIIO. BeJIH'IHHa 
Hanps>KeHHB Ha MOII.{HbiX TpaH3HCTOpax 3a,naeTCJl BeJIH'IHHOH 
onopHoro Hanps>KeHHB /OYT /. 

K Bblxo.ny MOII.{Horo KacKa,na no,nKJIIO'IeHa o6MoTKa cneKT-
poMeTpa, nocne.noaaTeJILHO c 3TaJIOHHbiM conpoTHBJieHHeM 
(R'l).BeJIH'IHHa TOKa qepe3 KaTyWKY KOHTpOJIHpyeTCB na,ne
HHeM Hanps>KeHHB Ha 3TOM conpoTHBJieHHH. Hanps>KeHHe 
c conpoTHBJieHHB R 

3 
no.naeTcs Ha o,nHH H3 axo.noa .nH~~e

peHuHaJILHoro ycHJIHTens cTa6HJIH3a Topa TOKa I ~C T I, Ha 
aTopoii: axo.n KoToporo nocTynaeT qepe3 ynpaanseMbiH .ne
JIHTeJIL /~PI HanpJDKeHHe, 3a,naroll{ee aeJIH'IHHY ToKa a o6-

MOTKe cneKTpOMeTpa. 
YnpaanseMbiH .nenHTeJIL, co6paHHbiH H3 MaHraHHHOBbiX 

COllpOTHBJieHHH, llHTaeTCB BbiCOKOCTa6HJILHbiM OllOpHbiM Ha
nps>KeHHeM OT HCTO'IHHKa OllOpHOrO HanpB>KeHHB CTa6HJIH-
3aTOpa TOKa /OCT/. C llOMOII.{LIO uenH OTpHUaTeJILHOH o6-
pa THOH CBB3H, BKJIIO'IaJOII.{eH B ce6B .IJ;H~epeHI.{HaJILHbiH 
ycHJIHTenL cTa6HJIH3a Topa ToKa I ~C T I, MOII.{Hblii: KacKa,n 
CTa6HJIH3aTopa /MK/ H :HaJIOHHOe COllpOTHBJieHHe (R3 ),no,n
,nep>KHBaeTCB paaeHCTBO Hanps>KeHHH Ha axo.nax ,nH~epeH
UHaJILHoro ycHJIHTens I ~C T I. 

YnpaaJieHHe K03~HUHeHTOM .neneHHB ,neJIHTens Hanps
>KeHHB I ~pI ocyll{eCTBJIBeTcs nporpaMMHbiM nyTeM /Ha 
6JIOK-CXeMe 06Be,neHO nyHKTHpHOH JIHHHeii:/. IlporpaMMHOe 
ycTpOHCTBO pa6oTaeT COBMeCTHO C MHOrOKaHaJILHbiMaHa
JIH3aTOpOM /MHOrOKaHaJILHbiM nepec'leTOM/. 
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Puc. 5. lipUHflunuaAI>HaJI cxeMa c•a6uAuaupoeaHHozo ewnpJI
MUllreAJI llrOKa. 

YnpaBneHHe CHCTeMOB llpOH3BO~Tc• CXeMaMH COBna
,IJ.eHHB "CTapT" H "CTon", KOTOpLie 3a,IJ.8JOT COOTBeTCTBeHHO 
Ha'lanLHOe H KOHe'IHOe 3Ha'leHHe TOKa B 06MOTKe ClleKTpo
MeTpa. IlpH Ha:>KaTHH KHODKH "IlycK" BKJDO'IaeTc• reHepa
TOp TaKTOBLIX BMDynLCOB 12 r111 H Ha'IHHaeTc• HapacTaHHe 
lc waroM 111000 OT Imax I ToKa B nBH3e .n.o Benaqa-
HLI, COOTBeTCTBYIO~eH KO,IJ.y, 3a,IJ.aHHOMy Ha CXeMe 

14 

"CTapT", nocne qero reHepaTop BLIKJDO'IaeTc• a BKJDO'IaeT
CJI MHOroKaHanLHLIH aHanH3aTop, pa60T8JO~H B pe:>KHMe 
MHoroKaHa.JiLHoro nepec'leTa. IlepeKmo'leHae KaHanoB aHa
nalaTopa a "maroB" cTa6ana3aTopa npa 3TOM npoH3BO,IJ.JIT 

- HMnynLCLI c Taii:Mepa aHana3aTopa - .n.o Toro MOMeHTa, Kor.n.a 
KOnH'IeCTBO "maroB" aHanH3aTopa CTaHOBHTCJI paBHLIM KO,IJ.y, 
Ha6paHHOMy Ha KnaBHWHOM nepeKJDO'IaTene CXeMLI "CTon", 
nocne qero aHana3aTop ocTaHaBnHBaeTCJI. 

Ha puc. 5 npaBe.n.eHa npaHuanaanLHaJI cxeMa cTa6ana-
3aTopa TOKa. 

BpeMeHHorl cneKmpoMemp e-e aaoepxaHHI>IX 
coenaoeHurl 

RnoK-cxeMa BpeMeHHoro cneKTpoMeTpa noKa3aHa Ha 
puc. 6. YcTaHOBKa co6paHa no cxeMe 6LicTpo-Me.n.neHHLix 
COBlla,IJ.eHHH C HCDOnL30BaHHeM CHCTeMLI CTa6BnH3aUBB yca
neHHJI <1>3Y '12/ ,npH 3TOM npHMeH.nBCL 6nOKH 6LICTpOH 
B ClleKTpOMeTpH'IeCKOH 3neKTpOHHKH, pa3pa6oTaHHLie B 
Jla6opaTopaa Jl,IJ.epHLIX npo6neM OHJUf/13-16/ :l!>opMapoBa
Tena, pa6oTaiO~He B pe:>KHMe "Constant Fraction ", cxeMLI 
6LICTPLIX coBna.n.eHHH ICC I, KOHBepTop T ... A,naHeHHLie yca
naTena I JIY I, .n.a4>4>epeHUHanLHLie ,IJ.HCKPHMHHa TOPLI I ll.ll./, 
Me,IJ.neHHaJI CXeMa COBna,IJ.eHHH IMCCI, 6nOKH HaHo- H 
MHKpoceKyH,IJ.HLIX 3a.n.ep:>KeK. l3a.n.ep:>KKH Ha 6noK- cxeMe He 
npHBe,IJ.eHLII. 

lJ.nJI yMeHLWeHHJI 3arpy30K Ha KOHBepTOp llO,IJ.aiOTC. 
npe,IJ.BapHTenLHO OT06paHHLie C llOMO~LIO CXeM COBlla,IJ.eHHB: 
CCI, CC2 a CC3 HMnynLCLI. 

AMnnHTY,IJ.HOe pacnpe.n.eneHHe BLIXO,IJ.HLIX CHrHanOB «<l3Y 
npuBe,IJ.eHo Ha puc. 3A. 3HepreTH'IecKa• ceneKUBJI :JneKT
poHHLIX BMDynLCOB OT myMOBLIX H l!>oHOBLIX BMllYnLCOB npo
H3BO,IJ.HTC. ,IJ.H4>1i>epeHUHanLHLIMH ,IJ.HCKpHMHHaTopaMH llJ.l1./. 
Ha Me.n.neHHoB: cxeMe coBna.n.eHHH IMCCI l!>opMapyeTCJI car
Han, ynpaBnJIIO~HB: BopoTaMH MHoroKaHanLHoro aHanala
Topa HMnynLcoB I AHI. 

KoHCTPYKUHJI cneKTpoMeTpa no3Bon•eT oc~ecTBnJITL 
KOHTponL, a B He06XO,IJ.HMLIX cny'laJIX H KOppeKUHIO annapa-
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,A" 

Puc. 6. DAOK- CXeMa MHOZOKQHQAbHOZO epeMeHHOZO cneKm
poMempa. CF - ,PopMupoeameAu; CCJ, CC2, CC3- cxeMbt 
coenaoeHuii; T .... A - epeMJI- aMnAumyoHbtii npeo6pa3oea
meAb; JIY - AUHeUHbiU YCUAUT/leAb; ,JJ.,4 - ou(/J¢epeHijUQAbHbtU 
oucKpuMuHamop; MCC - MeOAeHHa.JI cxeMa coenaoeHuii; 
r - zeHepamop HaHoceKyHOHbtX UMnyAbcoe OAJI numaHUJI 
ceemoouoooe; CT - 6AOK ynpaeAeHUJI ycuAeHUeM <P3Y; 
BC - eblcoKoeoAbTilHbtii cma6uAu3upoeaHHbtii ebrnp.IIMUmeAb 
OAJI numaHUJI <P3Y; <P - ,PopMupoeameAb MUKpoceKyHOHbrx 
UMnyAbcoe; I - cyMMamop; AH - MHozoKaHaAbHbtii aHa
AU3amop. 

TypHbiX C.IJ;BBrOB BpeMeHHbiX KPBBLIX/5/ C DOMO~LIO penep

HbiX COBlla,IJ;eHBH OT CBeTOBbiX BCllLIWeK .IJ;BO.IJ;OB AJI102B 
/npBMeH.ReMLix B cBcTeMe cTa6BJIB3an;BB ycBneHB.R ci>3Y I, 
nooqepe.IJ;HO perBCTpHpYJO~XC.R B Haqane B B KOHD;e Bpe

MeHHOrO .IJ;Bana30Ha YCTaHOBKB. 

HcnonL 30BaHBe CBCTeMLI CTa6B)JB3aD;BB YCBneHB.R ci>3Y, 
6biCTpO.IJ;eHCTBBe 6nOKOB HaHOCeKyH,IJ;HOH 3neKTpOHBKB, KOHT-
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Puc. 7. A. AnnapamypHbre coeuzu t~eHmpoe m.llxecmu epe
MeHHbtX Kpuebrx 3a 12 -.acoe. E. 3aeucuMocmb epeMeHHozo 
pa3peweHUJI ycmaHoeKu om 3Hepzuii coenaoaKJU#UX 3AeKm
poHoe. 
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ponh TeMnepaTyphl noMe~eHHH - Bee 3To o6ycnoBHno 

,IJ;OCTaTO'IHO BhiCOKyiO ,IJ;OJirOBpeMeHHYIO CTa6HnhHOCTh pa6o

Thl ycTaHoBKH. Ha puc. 7A npHBe.n;eHhl KpHBhle .n;onroBpe

MeHHoil CTafiHllhHOCTH YCTaHOBKH C MOMeHTa BKJIIO'IeHHH. 

llpH HCllOllh30BaHHH CHCTeMhl CTa6HllH3aU.HH ycHneHHH <1>3Y 
MaKCHManhHhiH c.n;BHr BpeMeHHOH KPHBOH /3a 12 qacoB/ 

He npeBhiiiiaeT ±10 nc. 
llpe.n;cTaBneHHe 0 BpeMeHHOM pa3peiiieHHH ycTaHOBKH 

.n;aeT puc. 7£, Ha KOTOpOM llOKa3aHhl IIIHpHHhl BpeMeH

HhiX KpKBhiX Ha llOllOBHHe BhiCOThl ,IJ;ll11 B036y~.n;eHHhiX co

CTOHHHH 
15lrb H 157 Tb c nepHo.n;oM nonypacna.n;a ;;; 0,2 HC. 

Ha puc. 8 npHBe.n;eH BpeMeHHOH cneKTP 3a.n;ep~aHHhiX 

COBna.n;eHHH Me~.n;y KOHBepCHOHHhiMH 3lleKTpOHaMH K241 K3B 
H K104 K3B B 11.n;pe 

163 Tm. B H3MepeHHHX Hcnonh30BancH 

pa.n;HoaKTHBHhiH HCTO'IHHK 
163 Tm, nony'leHHhiH BHe.n;peHHeM 

HOHOB Tm B Al 4Jonhry Ton~HHOH 10 MKM Ha 3neKTpo

MarHHTHOM Mace- cenapaTope. B nHH3e "A" Bhi.n;enHnHch 

KOHBepCHOHHhle 3lleKTpOHhl K104 K3B, a B llHH3e ".6" -
K214 K3B, npH'IeM HCTO'IHHK 6hln ycTaHOBneH llHIJ.eBOH 

CTopoHoil K nHH3e "A" • 

llepHO,IJ; nonypacna.n;a ypOBHH 104 K3B B 3THX H3Mepe

HH11X onpe.n;eneH KaK T 1; 2 = 0,53+0,04 Hc, 'ITO xopoiiio 

cornacyeTcH c H3BeCTHhiM 3Ha'!eHHe~ T 1; 2 =0,52±0,02Hcii7/. 

B 3aKJIIO'IeHHe aaTophl Bhlpa~aiOT rny6oKYIO 6naro.n;ap

HOCTh 3a llO,IJ;,IJ;ep~Ky, CO,IJ;eHCTBHe H IIOCTOHHHhiH HHTepec 

K pa6oTe K . .H.rpoMoBy, B.A.Mopo3oBy H B.M.IJ.ynKo

CHTHHKOBy. 
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PyKonucb nocmynuAa e U3oameAbCKuu omoeA 
3 (JeepaAJl 19 76 zooa. 

Y CJIOBH.H 06MeHa 

llpenpHHTbl H C006uteHHJI OHJIH paCCblnaiOTCJI 6ecnnaTHO, Ha OCHOBe 

B3aHMHOrO 06MeHa, YHHBepCHTeTaM, HHCTHTyTaM, na6opaTOpHJIM, 6H6· 

JIHOTeKaM H Hay'DibiM rpynnaM 6onee 50 cTpaH. 

. llOMHMO peryJIHpHOH paCCbiJIKH B nopJI~Ke 06MeHa, H3~TeJibCKHH 
OT~eJI e>KerO~HO BblnOJIHJieT OKOJIO 4000 OT~eJibHhiX 3anpOCOB Ha Bhl· 

ChiJIKY npenpHHTOB H coo6uteHHii: OHJIH. B TaKHX 3anpocax cne~yeT 
o6JI3aTeJibHO yKa3hiBaTb HH~eKc 3anpanmBaeMoro H3~aHHJI. 

A~peca 

llHCI>Ma no BCeM BonpocaM o6MeHa ny6JIHKaUHJIMH, a TaK>Ke 3anpo-

Cbl Ha oT~eJibHhle H3~aHHJI cne~yeT HanpaBJIJITb no a~pecy: 

101000 MocKea, 

FAaBHblii no'lmaMm, n/JI 79, 
H3oameAbcKuii omoeA 

06oeOUH€HHOZO UHC111U111Y111Q 

JIO€pHbiX UCCA€006QHUU. 

A~pec ~JI nOCblJIKH BCeX ny6JIHKaUHH B nopJI~e o6MeHa, a TaK>Ke 

~JIJI 6ecnJiaTHOH no~HCKH Ha Hay•mwe >KypHaJibl: 

101000 MocKea, 

FAaBHbrii no'lmaMm, n/11 79. 
Jlay'IH0"111€XHU'I€CKUJI 6U6AU0111€KQ 

06oeOUH€HHOZO UHC111U111Y111U 

JIOepHbiX UCCAe006QHUii. 


