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EnoK CTa6HnU381.11111 ycHneHHR CUUHTHnnRUII0HHbl)C cneKTPOMeTpOB 

On11caH 6noK CTa6HnU3aUUH ycHneHUR, ucnonb3Y!Oll!KH penepHble CBeTO

Bble HMnynbCbl II penellHYIO cneilRlllYIO Cl!CTeMy C ynpaBnReMOH 30HOH 

He'lyBCTBnTenbH0CTH. I lccne)l0BaHbl xapaKTepl!CTHKK CTa6HnH381.1HII CHCTeMbl. 

Pa6oTa Bbin0nHeHa a fla6opaT0PIIH RJlepHblX npo6neM 011.HH. 

Coo6meHKe O6be,!lKHeHH0r0 KHCTKTyTa H.nepHblX KCCJie,noaamdt 

,ny6tta 1975 

~ 

B PHAe :mcnepHMeHTOB CTa6HnLHOCTL K034xiiHUHeHTa 

ycHneHHH cneKTPOMeTpH'leCKOro Kanana CUHHTHnnHUHOHHOro 

cneKTpOMeTpa He YAOBneTBOpHeT Tpe6oBaHHHM, npe,I\'LHB

nHeMLIM K CTa6HnLHOCTH, 'ITO BLI3BaHo B OCHOBHOM yXO,I\OM 

aenH'IHHLI Hanp.ll>KeHH.ll IlHTaHHH H HeCTa6HnLHOCTLIO K03cl><l>H -

UHeHTa ycHneHH.ll caMoro <1>3Y. CTa6HnH3aUHH ycHneHHH 

ocymecTBnHeTCH C IlOMO'-ULIO OTPHUaTenLHOH o6paTHOH CBH3H, 

oxaa TLIBaromeii <l>3Y , nHneiiHLiii HMnynLCHLiii ycHnHTenL 

H HCTO'IHHK BLICOKoro Hanpx>KeHHH. B 3aBHCHMOCTH OT 

KOHKpeTHoro peweHHH 3a,I\a'IH B uenL o6paTHOH CBH3H MO>KeT 

6LITL BKillOlfeH npeo6pa30BaTenL aMnnHTYA HMnynLCOB B KO,!\ 

HilH OT,I\enLHOe noporoaoe ycTpOHCTBO. YcHneuHe IlOMep>KH

BalOT IlOCTOHHHLIM no penepHOMY IlHKY HilH HaXOAHI.Uerocx 

B cneKTpe auanH3HpyeMoro H3ny11eHHH, HnH HCKYCCTBeHHO 

CO3,I\aBaeMoro C IlOMOf.ULIO ,I\OilOilHHTenLHOro HCTO'IHHKa 

pa,I\HOaKTHBHOro H3~ylfeHHH, HilH CBeTOBOrO HMilYilLCa, yn

paBnHeMOrO reHepaTopoM/t.Z,3/. 

IlpHBe,I\eHHLiii B Aanuoii pa6oTe 6noK cTa6HnH3aUHH pa-

6oTaeT c HCTO'IHHKOM penepHLIX CBeTOBLIX HMnynLCOB, no

ny11aeMLIX OT CBeTOBoro ,I\HO,I\a, IlHTaeMoro HMnynLCHLIM 

reuepaTopoM, onHcaHHLIM B / 4/. linoK-cxeMa cneKTpo

MeTpa co CTa6HnH3aUHeii ,I\ana Ha PHC. 1. B CUHHTHnnHUHOH

HOM ,I\eTeKTOpe /2,3/ CMOHTHpoaau ,I\H~A/4/ THna AJl-102B, 
IlHTaeMLIH reuepa TOpOM HMnynLCOB /8/. lfHTeHCHBHOCTL 

CBeTOBLIX HMilYilLCOB IlO,I\06paHa TaK, 'IT06LI aMnnHTy,I\a 

penepuoro nHKa npeaLiwana !l,MDnHTYAY HMnynLcoa H3Mep.lle

Moro cneKTpa. HnynLCLI c <l>3Y ycHnHBaIOTCH nHHeHHLIM 

YCHilHTeneM /5/ H c BLIXO,I\a ycHnHTenH nocTynaIOT Ha BXO,I\ 

aMnnHTYAHoro auanH3aTopa. 

C Toro >Ke BLIXO,I\a HMilYilLCLI IlO,I\aIOTC.ll Ha BXO,I\ 6JIOKa 

CTa6HnH3aUHH. Ha BTOpoii BXOA IlOCTynaIOT HMnynLCLI OT 

reuepa Topa /8/. Ha BLIXOAe 6noKa cTa6HnH3aUHH nony11aeT-
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C.H aHanorOBLIH CHrHan, ynpaBn.HIOl.llHH Hanp.HmeHHeM cTa6H
IlH3aTopa 'Ail.H IlHTaHH.H (pOTO::meKTPOHHOro YMHO)KHTen.H. Yn
paaneHHe OCyl.lleCTBn.HeTC.H TpaH3HCTOPOM T 6 , IlO'AKnIO'leH
HhIM K 'AenHTenro 3a'AaIOl.llero Hanp.HmeHH.H cpaBHeHH.H /pHc. 
2,3/. ,nHana30H perynHpOBaHH.H BLIXO'AHOro Hanp.HmeHH.H 
CTa6HnH3aTopa TpaH3RCTOpOM npHMepHO ±200 B. 

CxeMa 6noKa CTa6HnH3aUHH IlOKa3aHa Ha P:8C. 3. BXO'A
Hhle cneKTpoMeTpH'leCKHe HMnynLCLI OTPHUaTenLHOH non.Hp
HOCTH 11epe3 IlOTeHUHOMeTp Il2 H 3MHTTepIILIH IlOBTOpHTenh 
T 1 nocTynaioT Ha RLC KOHTYP, ocyl.lleCTBn.HIOlllHH O'AHO
KpaTHoe 'AH(p(pepeHUHPOBaHHe H HHTerpHpOBaHHe CHrHana. 
KOHTYP IlO'AKilIO'leH KO BXO'AY HHTerpanLHOrO 'AHCKPHMHHa-
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Puc. 4. 311ep2emu11ec1we cneKmpbi, c11J1mb1e npu pa3HblX cKo
pocm.Rx c11ema. 
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Topa 01' nopor cpa6aTLIBaHH.H KoToporo 3a'AaeTC.H nepexn10-
11aTeneM Kl • IlpH npeBLIWeHHH nopora cpa6aTLIBaHH.H 'AHCK
pHMHHaTopa HMilYilhCLI, npOXO'A.H 11epe3 3MHTTepHLIH noB
TOPHTenh T 2 H IlHHHIO 3a'AepmKH JI 2 , OilpOKH'ALIBaIOT TpHr- _ 
rep TP-2_. Tor'Aa Ha BLIXO'Ae /6/ TpHrrepa 6y'AeT cocTo.H
HHe "O", npH'leM TpaH3HCTOP T 4 3anpeTC.H, a TpaH3HCTOP 
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Puc •. 5. 011111ocumeAbHblii yxoo nOAOJKeHUJI Mn u UIUPUHbl 
~<fl l1 cae111oao20 nuKa 6 306UCUMOC1/IU 0111 CKOPOC1/IU c11e111a 

-, npu pa3AU'IHblX 3HO'leHUJIX 01/IHOUleHUJI aMnAU111YObl caemo-
6020 uMnyAbca K aMnAumyoe uMn,YAbca, coo111ae111cmay10111e20 
KO'!.lJY cneKmpa. 
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Puc. 6. Ormocme.11&H&1ii yxoo no.11oxeHu11 caemoaozo nuKa 
6 3Q6UCUMOCI/IU ·om U3M€H€HUJI no.ii0JIC€HUJI oe.11ume.11J1 6 a&i
C0K060.llb1/IH0M 6.110Ke 11f3/f3 o , cKopocmu cttema I u or.mowe
HUJI aMMU111Y0bl UMny.llbC06 penepH0Z0 nuKa K aMn.llumyoe 
3KCn0H€Hl/UQ.llbH0Z0 UMnY.llbCa, aaoa,ou,ezo 30Hbl 11ettya
C1/16UT11e.llbH0CIIJU. 

T 3 nepeii.D;eT B COCTOJIHHe HaCblll\eHHJI. qepe3 HHTerpupyro-
11\YIO nem~· c -6onLwoii ICOHCTaHTOH BpeMemi: IlOTeHD;Han nepe
.D;aeTCJI Ha BXO.D: 3MHTTepHoro IlOBTOPHTenJI, a C er.o BLIXO.D;a 
- ~a ycunuTenLHLiii 1Cac1Ca.D: Tff, BLixo,z,; ICOToporo no.D;coe,IJ.H· 
HeH IC .D;eilHTemo HanpJI:>KeHHJI cta6HilH3aTopa BLI_COICOro mi
IlPJl:>KeHHJI. IlpH 3T0M Ha•rneT CHH)KaTLCJI HanpJI:>KeHHe IlHTa· 
He:.a <1>3Y, H, TalCHM o6pa3oM, -· ycuneHue. Kor.D;a ycuneHHe 
yMeHLWHTCJI HaCT0ilLIC0, 'ITO aMililHTY.D:LI penepHLIX HMnynL
C0B CTaHyT HH:>Ke nopora cpa6aTLIBaHHJI .D;HCICPHMHHaTopa, 
TOr.D;a HMilYilLCLI nepecTaHyT IlOCTynaTL Ha BXO.D; 13 TpHr·. 
repa TP-2 .. O11eBH.D;HO, 'ITO npH OTCYTCTBHH BTOpoii .u;enH 
ynpaBJ.;IeHHJI Tpurrepa. ycuneHHe ocTanocL 6LI Ha HH:>KHeM ~pe -
.D;ene.· . . 

O.u;HoBpeMeHHO co CBeTOBLIMH HMilYilLCaMH c reHepaTo
pa IlO.D;alOTCJI HMnynLCLI u Ha C'leTHLIH BXO.D: TpHrrepa /1/. 
Ilocne 1Ca)l(Jl:oro BToporo HMnynLca ynpaBneHHJI Ha Bxo.u; 
/4/ cxeMLI H-2. nocTynaeT pa3pewa10II\HH noTeH.u;uancTpur
repa /1/, a·· c 3a,z,;ep:>K1Coii 11a .BpeMJI 1 MKC - HMnynLc 
cpa6aTLIBaHHJI, B03Bpall\al011\HH Tpurrep B ucxo.D;Hoe cocToJI
HHe. B TO :>Ke BpeMJI 11epe3 . .D;H4><i>epeHD;Hpy10ll{ylO .u;enL, co-
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CTaBneHHYIO H3 ICOH,D;eHcaTopa, IlOTeHD;HOMeTpa Ill H _ p~-
3HCTOpa 24 KOM, IC BXO,D;HOMY J:IMilYilLCY ,z,;o6aBnJieTCJI 31C'cno
HeH.o;HailLHLiii HMilYilLC, ICOTOpLIH BO BpeM.II pa3pewaIOll\ero 
noTeH.o;Hana Ha cxeMe H -1. BLI'IHTaeTc.R H3 BXO.D;Horo. penep
Horo. _cHrHana, a B cny11ae 3anpeTa :- cyMMHpyeTc.R c HHM. 
E~nu nocne BLI'IHTaHHJI HMnynLca cyMMapiiLiii HMil'ynLc HM_eeT 
aMililHTY.D:Y HH:>Ke nopc:,ra, TO TpHrrep OCTaHeTCJI B HOBOM 
COCTOJIHHH H HHTerpupyIOll\a.R neno111Ca Ha'IHeT nepe3apg
:>KaTLC.R B CTOPOHY IlOB~WeHH.R ycuneHH~. B cny11ae, ICOr.D;a 
nocne BLl'IHTaHH.R aMililHTy.D;a HMnynLca OCTaHeTCJI BLIWe 
nopora· cpa6aTLIBaHH.R ,D;HCICpHMHHaTOpa, TO C 3a.D;ep:>KKOH 
npu6nH3HT.~IlLHO B 2 MKC /.D:IlHTeilLHOCTL 4>poHTa c 4>opMHpo
BaHHOrO cne1CTPOMeTpH11ec1Coro HMnynLca npu6nH3HTenLHO 
l MKC/ TpHrrep onpOICHHeTCJI HMnynLCOM Ha BXO.D;e /13/ 
H .D:O cne.D:YIDIQero HMnynLca ycuneHHe 6y.D;eT no11u:>KaTLCJ1~ 
.IIpo.u;ecc CHH:>KeHH.11 ycuneHH.R 3alCOH'IHTCJI H C~CTeMa BOH.D;eT 
B pe)KHM .D:HHaMH'leCICOro paBHOBeCH.II. B cnyqae, ICOr.D;a 
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Pc. 7. D_111HOCU11le.llbHblii yxoo n0.ll0JKeHUJI nuKa 6 3Q6UCUM0-
C111U om llieMnepamyp&i. 
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npH CYMMHpOBaHHH HMnynLChl npeBLIWaIOT nopor' a npH 

Bhl'IHTaHHH - lie npeBLIWaIOT nopora. 

AHanH3 YCTOH'IHBOCTH CHCTeMbl npoBe,neM, C'IHTa.11, 'ITO 

oHa .11Bm1eTC.ff CHCTeMoii · c Hecy~eii qac-roioii, npH'leM aM· 

nnHTy,na Hecy~eii 'laCTOThl Ha BXO,D;e CHCTeMhl He MeH.lleTC.11 

/aMnnHTy,na CBeTOBOI"O HMnynLca IlOCTO.llHHa.11/. 

Tor,na '1>3Y BMeCTe C HCTO'IHHKOM BhICOKOrO HaIIp.ll)KeHH.11 

3KBHBaneHTeH Mo,nyn.11Topy, B KOTOPOM Me)K,ny Hanp.11)KeHHeM 

HeCyLQeii qacTOThl Ha BhIXO,D;e Mo,nyn.11Topa H Mo,nynHpyIO~HM 

Hanp.1rnceHHeM HMeeTCJi nHHeiiHa.11 3aBHCHMOCTL. Mo,nyn.llUH.11 

HecyLQeii qacToTLI, ocy~ecTBn.11eM_a.11 qepe,noBaHHeM·,no6aBne

HH.ll H Bhl'IHTaHH.11 HMnynLca, paBHOCHnLHa BBOAY 30Hhl He'lyB

CTBHTenLHOCTH B CHCTeMe AHCKPHMHHaTop - TpHrrep, o6na

,naro~eii peneiiHoii xapa1<TepHCTHKoii c npH6nH3HTenLHO Hyne -

BhIM rHCTepe3HCOM. 

Ilepe,naTO'IHa.11 tYHKUH.11 pa30MKHyToii cucTeMLI cTa6u

nH3aUHH ycuneHH.11 -HMeeT BB.I\ 

K -K(A) 
K(p)== o 

( p r l + I ) ( p r 2 + I) ( ,, r 3 + I ) -

~[ii.] 
tJ 

I 
·1,0 

-u 

-{.O 

·Ill" 

I \ 
u .. ,t,1 

l10 ,,, ,,. 2l0 ,., 110 

Puc. 8. Omuocume/lb,HblU yxo<) noA0JKeHUJI nuKa 6 3Q6UCUM0· 
emu om ,u3MeHeHUJI uanp11xeuu11 cemu. 
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3,necL T 1 ' T 2 ' 73 - IlOCTO.llHHble HHTerpHpOBaHH.11 nHHeiiHoro 

KaHana ycHneHH.11, 6noKa ynpaBneHH.11, CTa6HnH3aUHH BhICO· 

KOro Hanp.11:>KeHH.ll COOTBeTCTBeHHO; Ko - Ha'lanLHa.11 BenH· 

'IHHa K03~HUHeHTa ycHneHH.11 nHHeiiHoro KaHana;K(A) - ne

pe,naTO'IHa.11 tYHKUH.11 CHCTeMhl AHCKpHMHHaTop - TpHrrep. 

Ilpn rapMOHH'leCKOH nHHeapH3aUHH rrepe,naTO'IHa.11 tYHK· 

UH.II 6y,neT: 

K( A) == 4 • U n [ I - ( ~ A ) 2 j1/2, 
rr • A A 

r,ne A - .BenH'IHHa Mo,nynHpyIOLQero HaIIp.ll)KeHH.11; u TI - Ha· 

np.11:>KeHHe IlHTaH11.11 KnIO'leBLIX TpaH3HCTopoB T 3 , T 4;. 6. A -
BenH'IHHa 3KCilOHeHUHanLHLIX HMIIynLCOB, ,no6aBn.11eMbIX K 

aMnnHTy,naM penepHbIX HMnynLCOB HnH BLI'IHTaeMbIX H3 HHX. 

_ YcnOBHe aBTOKone6aHHH CHCTeMbl rrony'IHM, npHpaBH.llB 

K ( p )==-1 lJacToTy n aMrrnnTy,ny aBToKone6aHnii cncTeMLI Haii

,neM, pa3,nen.11.11 peanLHYIO H MHHMYIO qacTH: 

A==.!... - i I+v'I-4• s2.6.~ w == .1 ~ r 2 + r 3 
Bv 2 'ov . 

, Tl•T2•T3 

r,ne Wo - ~aCTOTa aBTOKone6aHHH , 

B == 
TT • I 1 . 1 71 + 72 + 7 3 

----[1+(1i. +r2+r3)(-+-+--+2y-----)l. 
4. u . K 

O 
r 1 r 2 . r 3 · r

1
• r 

2 
• r 

3 . n 

IlpH yBenH'leHHH 30HLI He'lyBCTBHTenLHOCTH /yBenH'leHHe 

aMnnHTYAhl 3KCilOHeHunanLHoro HMIIynLca A/ aBTOKOne6a

HH.ll CHCTeMbl yMeHLWaIOTC.11, HO O)\HOBpeMeHHO yMeHLWaeTC.11 

K03ttuuueHT rrepe]\a'IH CHCTeMbl o6paTHOH ca.113H, 'ITO yMeHL· 

waeT K03~HUHeHT CTa6nnn3aUHH CHCTeMLI, H COOTBeTCTBeH· 

Ho yBenn'IHBaeTc.11 yxo.n Ko3ttnuneHTa ycnneHH.11 rrpn Bnn.11HHH 

BHeUIHHX taKTOPOB. Perynupy.11 BenH'IHHY A IIOTeHUHOMeT· 

POM n 1 ' ,no6HBaeMC.ll KOMIIPOMHCCHoro peweHH.11 Me)K,ny 

yxy,nweHHeM pa3peweHH.ll H ynyqrneHHeM CTa6HnLHOCTH. 

Kor,na BenH'IHHa 30HLI_ He'lyBCTBHTenLHOCTH yBenH'IHBa

eTC.11, 0,D;HOBpeMeHHO y:&t:eHLlllaeTCJ_I K03~HUHeHT CTa6unu3a

UHH /CM. PHC. 9/, HOB Ha'lanLHOH o6naCTH H3MeHeHH.ll npo-
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Puc. 9. 011mocu111e11bHb1u yxoo no11oxeHu.J1 nu,<a u U3MeHeHue 
UlUPUHbl nuKa 6 3a6UCUMocmu 0111 ee/lU'lUHbl 30Hbl He'lyecmeu
meAbHOcmu L\UTP /U11111, • 06o3Ha'leHU.JI: A,E - 3aeucuMocmu 
omHocume11bHozo yxooa no11oxeHu.J1 nuKa !\N/N · om 3HaKa 
U eeAU'lUHbl no11oxeHU.Ji oe11ume11.J1 6blCOK06011bmHOZO ucmo'l
HUKa, B - 3a6UCUMOCmb . U3MeHeHU.Ji AUmtK U UlUPUHbl 
penepHozo nuKa om 30Hbl He'lyecmeumeAbHocmu. 

HCX0AHT YMCHhWCHHe ywepeHHH. IlHK0B •. • Ilpe AanLHeiiweM 

• yaeneqeHHH 30Hhl HeqyBCTBHTCilhH0CTH pa3peweHee CH0Ba 

yxyAwaeTcs. 

1ihlnH CHJIThl 0CH0BHLie xapaKTepecTHKH cneKTp0MeTpa. 

Ha pee. 4 npHBCACHhl cneKTPhl, nonyqeHHhle npe pa3HhIX 

3arpy3Kax. Ha pac. 5-8 Il0Ka3aH0 ~IlHJIHHe 0TACilhHhIX na

paMeTp0B CHCTCMhl Ha KaqeCTB0 CTa6HnH3aUHH. OCHOBHhle 

napaMeTphl cneKTpoMeTpa.AaHhl B Ta6naue. 
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Ta611u11a 

Ko3<l><l>aueeuT cTa6ana3au1rn no 

0TH0WCHHIO K HCT0qHHKY BhIC0Koro 

HanpUKCHHJI 

T eMnepa TYPHLiii 1<034>4>eueeeT 

0TH0CHTCilhHOH HCCTa6enLHOCTH IlHKa 

OTHOCHTCilhHOe CMCIUCHHe IlHKa npe 

H3MCHCHHH 3arpy3KH l-;-45.103 UMn/c 
YxyAmeHee pa3peweeeg 

CUHHTHililJIUH0HHoro cneKTp0MeTpa 

npe 30~Hoii HeqyBCTBHTCilhH0CTH =lo/o 

100 

O,5.1O4 .1°C 

1.10-3 

1 o/o 

ABTOphl cqeTaIOT CB0HM npHJITHhIM A0nroM no6nar0Aa

PHCTh Ji.A.AneKoBa e T.M.MyMHHoBa 3a COAeiicTBHe npe 

BhIIlOilHCHHH 3KcnepeMeHTa H 3a 06cy:>K,1J;eHee pe3ynLTaT0B 
H3Mepeeeii. 
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