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B HeKoTophiX rrpoBOllHMhiX Ha ycKopHTemiX aKcrrepHMeHTax rro IIOHCKY 

penKHX p8CII8llOB 1 B KOTOpbiX H3MepReTCR 9HeprHH qaCTHU CUHHTHnnRUHOH

HbiMH HnH qepeHKOBCKHMH naTqHKaMH C <fJoToyMHO:II<I!TengMH 1 Heo6XOllHMO 

o6ecrreqHTb CTa6HnbHOe H3MepeHHe 8MIInHTYllHbiX CIIeKTpOB B TeqeHHe 

nnHTenbHOro BpeMeHH ( rropgnKa 1 Mecgua). 

AHanHa aMrrnHTynHOH HecTa6HnbHOCTH HaMepHTenbHbiX KaHanoB TaKHX 

naTqHKOB IIOK83biBaeT, qTo OCHOBHOH BKnan B HeCTa6HnbHOCTb naeT H3Me-

HeHHe Koa<P<l>HuHeHTOB ycHneHHR <f>oToyMHOMHTeneH. B qacTHOCTH, rrpH HaMe-

peHHH 9HeprHH y KB8HTOB qepeHKOBCKHM nHBHeBbiM CIIeKTpOMeTpOM 

Ill 
rronHoro rrornomeHHR (c paapemeHHeM 10%) HecTa6HnbHOCTb peaynb-

TaToB aa cqeT <PoToyMHOMHTeneH noxonHT no 10% (pHc. 1a) rrpH cTa6Hnb

HocTH aneKTpoHHOH arrrrapaTyphi MeHbme 1% ( pHc. 16). TaKOH npen<P aMII-

nHTYllbl cpaBHHM C paapemeHHeM CIIeKTpoMeTp8 1 H 9TO CyllleCTBeHHO orpa-

llnR ocymecTBneHHR 8MIInHTynHOH CT86HnH38UHH 9Toro CIIeKTpOMeTpa 

HCIIOnb30B8H8 perrepH8H CBeTOBaR BCIIbllliKa a -qacTHU 
24

-'Am C 

aHeprHeH 5,48 M aB B KpHCTanne Cs J ( Tl ) 
3 

paaMepaMH 10xl0x0,2 MM • 

HecTa6HnbHOCTb TaKoro CBeTOBOrO naTqHKa MOMeT B03HHKHYTb B peaynb

/2/ TaTe HSMeHeHHH cBeToBoro Bbixona KpHcTanna oT TeMrrepaTyphi • 

3 
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B paooTe rrpoaonHnocb HccnenoBaHHe T~MrrepaTypHofi HecTaoHnbHOCTH 

caeTOBbiXona KpHcTanna Cs I ( Tl ) • fpacpHK 3Tofi aaBHCHMOCTH rrpencTaB

neH Ha pHc. 2a. KaK BHnHo H3 pHcyHKa,B nHarraaoHe TeMrrepaTyp oT 

18°C no 90°C CBeTOBOH BbiXOn KpHCTanna rrpaKTH~eCKH He 1\IeHHeTCH, 

nnH cpaBHeHHH Ha pHCo 26 ITpHBeneHa TeMrrepaTypHaH HeCTaoHnbHOCTb 

QJOTOYMHO)I{HTenH <t>3Y -49, Ha KOTOpOM ITpOH3BOnHnHCb H3MepeHHH, 

TaKHM oop830M 1 BbiopaHHbiH naT~HK CBeTa naeT CTporo ITOCTOHHHyJO 

CBeTOBYIO BCITbllliKy, He 38BHCHiliYIO OT BHelliHHX cpaKTOpOB, 

HenocTaTKOM3TOrO perrepHoro HCTO~HHKa HBnHeTCH OTCyTCTBHe 

perynHpOBKH aMrrnHTynbl CHrHana. OnHaKo UHKniP'!eCKIIH xapaKTPp paooTbi 

yCKOpiiTenH II CIICTeMbl CTaoHnii3aUIIII 1 KOTOpaH BKJlJO'J:aeTCH BO Bpel\!H "le):\AY 

UIIKnaMH ycKopeHHH 1 IT03BOnHeT cnenyJOiliiiM oopa30M BBeCTH perynHpOBKY 

aMITJIHTynbi perrepHoro ciirHana a - IICTO~HIIKa, 

PaccMoTpiiM 6noK-cxeMy crreKTpoMeTpH~ecKoro KaHana ~epeHKoBcKo

ro crreKTpoMeTpa rronHoro rrornollleHIIH (pile, 3), CBeT Il3 anoKa ~epeH-
" 

KOBCKOrO neTeKTOpa C ITpeoopaayeTCH QJOTOyMHO)I{IITeneM <t>3Y -49 B CIIr-

Han TOK8 1 KOTOpb!H ycHniiBaeTCH B 6 pa3 onoKOM niiH8HHOrO YCIIJIIITenH Jl..fS/, 

Ha BbiXOne JlY IIMITynhC OcnaonHeTCH B 6 pa3, 3aTeM CIIrHaJI IIHTerpiipyeT-

CH ( 6noK l1 ) , rrporrycKaeTCH ~epea niiHeHHbie BopoTa ( 6noK JlB) II aHanii3II

pyeTCH 8Hanoro-uHcppOBbiM rrpeo6pa30BaTeneM AUn. nanee 6noK CTaoHJIII-

38UHH KOppeKTHpyeT ycHneHH8 B KaHane ITO perrepHOMy a - HCTO~HHKy, 

3arrac ITO ycHneHHIO IT03BOnHeT BB8CTH Ha BbiXone JlY rracCHBHbiH 

aTTeHJOaTop A C yrrpaBn8HH8M ocnao: 3HHH BO Bp8MH M8)1{fiY UHKnaMH 

paooTbi ycKopHTenH, B Ka~ecTBe yrrpaBnHeMoro rrepeKnJO~aTenH B 6noKe 

aTTeHroaTopa IICITOnbaoaanoch pene THrra PCM. Bo apeMH UHKna ycKopeHHH 

(1 ceK) BKnro~aeTcH paoo~ee ocna6neHIIe IlccnenyeMbiX ciirHanoa B 6 paa. 

Bo BpeMH rray3bl Me)l{lly UHKnaMH paOOTbl yCKOpiiT8nH BBOnHTCH ocnaoneHII8 

nnH perrepHbiX CIIrHanoB OT 1 no 6 pa3 B 38BHCIIMOCTII OT B8nii~HH p83IICTO-

pOB B aTTeHJOaTope, 
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CneayeT OTMeTHTh, qTo Ha CTa6HnhHOCTh BBeaeHHOrO ocna6neHHR 
l 

MO*eT nOBllHRTh H3MeHeHHe COITpOTHBneHHR KOHT8KTOB pene H TeMnepaTyp-

Hble H3MeHeHHR BenHqHH COITpOTHBlleHHif B aenHTene, T8K K8K 9TH aneMeHThl 

ae oxaaqeHbi o6paTHoif cBH3hJO. llnR pene Bbi6paHHoro THna aonroBpeMeHaoe 

H3MeHeHHe COllpOTHBneHHH ll8pbl KOHT8KTOB. He npeBhlllll:\eT 0,04 OM8 1 qTo 
0,04 OM 

COOTBeTCTByeT HeCTa6HllhHOCTH YCHneHHH HecTa6Hnh-= 0,8%. 
50 OM 

HOCTh 38 cqeT TeMrrepaTypHoro KO~<jJHUHeHTa COllpOTHBneHHH (TKC) pe3HC-

TOpOB MO*eT 6b!Th yMeHhllleHa nyTeM ITpHMeHeHHH B aenHTene pe3HCTOpOB 

THrra Enn, ans KoTopbiX TKC 0,1% Ha 1 °C. 

llnR CT86HnH38UHH KO~<jJHUHeHTa ycHneHHR crreKTpOMeTpHqeCKOrO KaHa
/4/ 

na Bbl6paHa CHCTeMa CT86HnH38UHH UH<jlpo-aHanorOBOrO THna 1 KOTOpaR 

Cp8BHHBaeT HHTeHCHBHOCTH qacTIJU B aByX UH<jlpOBblX "OKHax" Ha CKllOH8X 

perrepHoro a - crreKTpa, pHc. 4a. B cnyqae cMellleHHR a - crreKTpa OTHO-

CHTenhHO UH<jlpOBblX OKOH B03HHK810ll1He CHrH8llbl paa6anaHCa rrpeo6pa3yiOTCR 

ClfCTeMOll cTa6HnH38UHH B aHanorOBbl fi CHrHan KOppeKUHH, yrrp8BllRIOUIHH 

Ko~<flHuHeHTOM rrpeo6paaoBaHIIR AUO. PaccMoTpHM norHKy pa6oTbi 6noKa 

CTa6HllH38UHH 1 pHC. 46. 

CepHR HMrrynhcoa c Bhtxoaa AUn ycTaHaBnHBaeT B aapecHoM perHcTpe 

(nepecqeTHaR cxeMa) uH<jlpoaoif Koa aaanHaHpye·Moro cHrHana. TpHrrepbi 

aapecaoro perHcTpa CBR38Hbi c TpeMR cxeMaMH cpaBHeHHR Koaoe: CCK-1, 

/5/ 
CCK-2, CCK-3 • EcnH KOil aaanHaHpyeMoro cHrHana rrpeBbilllaeT Koa, 

aaaaHHbiif cooTBeTCTByJO;uen cxeMoif CCK, To Ha Bhixoae cxeM rroSIBHTCR 

cneayJOnme cHrHanhi: 

b1 - rrpeBbillleHHe HH*Heii rpaHHUhi crreKTpa N 1 

b2 - rrpeBbillleane cpeaHeif rpaHHUbi crreKTpa N 2 

b 3 - npeBbillleHHe eepxaeil rpapHUbi crreKTpa N 
3 

• 

norHqecKaH cxeMa I ( b 1 • b-3 ) .. a 2 ocymecTBnHeT BbiAeneHHe 

xoaa, ne*amero B HHTepaane [ N1 , N 3 ] • OpolllealllHli: CHrHan ( a2 

rrocTyrraeT Ha cxeMy ll H paapelllaeT rrpoxo*aeHHe cHrHana "KoHeu cepHH" 

c Aun. norHKa pa60Tbl cxeMbl ll - (a 1. a2) ... c • 
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EcnH Kon aHanHaHpyeMoro CHrHana nfnan B HHTepsan rpaHHu 

[N1 , ~ ] , To cHrHana ( b 2 ) HeT H c~rHan c ) rrpoxonHT qepea 

cxeMy Ill ( c· b 2 ) = c 1 , OCyiiJeCTBmHI aapSin eMKOCTH ITOCTOSIH-

HbiM TOKOM 6 Ma B Te'leHHe 100 MKCeK. DpH 9TOM ITOTeHUHan Ha eMKOCTH 

B03paCTaeT Ha 2 MB H KOppeKTHpyeT qepe3 COCTaBHOH 9MHTTepHblff ITOBTOpH

Tenb 30 Ko9<i>ljJHuHeHT rrpeo6paaosaHHSI AUD Ha + 0,02 KaHana. 

EcnH Kon aHanHaHpyeMoro cHrHana rrorran B HHTepsan rpaHHU 

[N2 ,N3 ] , To cHrHan ( c ) rrpoxonHT qepea cxeMy IY fc. b2 ) = c2 H aHa

norH'IHo ocymecTBnSieTcSI KoppeKuHSI AUD Ha - 0,02 KaHana. 

EcnH Kon HccnenyeMoro cHrHana He rrorran B umjlpOBbie "OKHa" 

[N 1 ,N2 ) H [N2 ,N3 ) , TO OH He OKa)KeT KoppeKTHpyJOTIJero neficTBHSI Ha 

KOnHpOBIIJHK. 

llnSI perrepHoro HCTO'IHHKa HHTeHCHBHOCTbiO - 150 qaCTHu/ceK ITpH 

CKa'IK006pa3HOM H3MeHeHHH YCHneHHSI B KaHane ITpOHCXOnHT BOCCTaHOB{IeHHe 

ycHneHHSI CO CKOpOCTbiO 2-3 KaHana B CeK. Pa3pSin eMKOCTH TOKaMH yTe'leK 

B OTCyTCTBHe perrepHbiX CHrHanOB B Te'leHHe 10 CeK COOTBeTCTByeT 1 KaHa-

ny. 

CHCTeMa CTa6HnH3aUHH KOppeKTHpyeT H3MeuenHe ycHneHHSI B n1060M 

6noKe crreKTpoMeTpHqecKoro KaHana no H rrocne ynpaBnSieMoro aTT8HJOaTopa. 

3TO BHnHO H3 pHC. 5, Ha KOTOpOM rryHKTHpOM noKa3aHO KOppeKTHpyJOIIJee 

nefiCTBHe CTa6HnH38UHH IT pH H3MeHeHHH KO::x)1ljJHUHeHTa ycuneiiJHI cf>3Y • 

3necb a - penepHbiH ITHK 0 e- - CTa6HnH3HpyeMJ>di ITHK. 

DposepKa pa6oThi cHcTeMbi CTa6HnHaauHH c perrepHt.IM u -HCTO'IH11KOM 

rrposonHnacb Ha aneKTpoHax (4 faB), rrpHcyTCTByJOIIJHX n KaqecToe npHMecH 

B rryqKe 11- - MeaoHoB CHHxpoljla3oTpoHa OJUB1. Pe3ynbTllTI>t npencTaBneHhi 

Ha pHc. 8. Yxon aMrrnHTynhi Ha 10% B Te'leHHe 17 qacon, KpHBllSI a 

( cnnOIIJHaSI), KOppeKTHpyeTCSI CHCTeMOH CTa6HnH3aUHH B rrpenenax 0,5%, 

KpHBaSI 8 OpH H3MeHeHHH KoaljJijJHuHeHTa ycHneHHSI ct>3Y oT + 28% no 

-1791-, KpHBaSI a (rryHKTHp), H3MeHeHHe CTa6HnH31fpOBaHHOrO CHrHana 

He npeBhiiiJaeT 1%. 
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1 •. 

0riHC8HH8H CHCTeMa CT86HJIH38UHH HCIIOJih30B8JI8Cb B llBYXK8H8.1lhHOM 
Ill l 

qepeHKOBCKOM M8CC-CIIeKTpOMeTpe B OllbiT8X 110 H3yqeHHIO ceqeHHH pO)I(-
/6/ 

JleHHH "7 - Me30HOB B o6JI8CTH M8.1lb!X rrepeJl8HHbiX HMIIY.IlhCOB • 

B saKJIJOqean:e nonhsyeMCH cnyqaeM BbipasHTh 6naro11apaocTb sa 

IIOMOII!h B pa6oTe c.r. BacHJI8Jl3e, 3.r. HMaeBy, JI.n. 'ieJIHOKOBy. 
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309-314 (1967). 
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8blx. cp3y 

8b1~.JlY 
Pnc, 5, Llnarpa~n1a Ko.3¢¢nuneHTon rrepena'I n nnmocTpaun.H KoppeKTnp1yiOruero 
neii.CTBHH CHCTe:>.tbl CTa6nnll3BUI!Il npu H3M8H8HHII K09q1C!liiUH8HTa ycnneHH.H 
¢3Y ( ;-JYHKT:rp), 

440 

s::::: 
420 

::::f 
400 ~ 
380 

a 0 360 

~ 340 "'= 
320 

300 

2800 4 8 12 18 20 24 
Bpel'19 18 40ca:r) 

Pnc. 6. CTa6nnhHOCTh rrono)K8HH.H rruKa 9neKT;JoHoB 6e3 cTa6nnH3aunu (a) 

n co cTa6nnH3auneii (6). 12 
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