
----
Jl}- Lf 3Jv P13 - 8519 

r .A.UleJIKOB, ft.UIJOJiep 

/0 J.z .. 
HHTEP~EPOMETP C ABTOMATH~CKHM 
CnEMOM HH~OPMAUHH ~H H3MEPEHHH 
llOKA3ATEnH llPEnOMnEHHH rA3A 
8 UIHPOKOM ~HAllA30HE ~BnEHHi1 



ibe~HHeHHOrO HHCTHTYTa .H~epHhiX 

~CCJie~OBaHHii 

Jl 06'be,AHHeHHOrO HHCTHTyTa JI,AepHbiX 

OTCJI CaMOCTOJITenbHbiMH ny6nHKanHJIMH. 

BHH co CT. 4 YcTaBa OHJUI. 0TnH'IHe 

lKJDO'IaeTCJI B TOM, 'ITO TeKCT npenpHHTa 

!3Be,AeH B KaKOM-nH60 Hay'IHOM lKypHane 

e. 

6/2-75 np. 
OBl.r.A. H k1 nHxanHH OHJIH HMeiOT 

P' • )CTaBn.RIOillYIO nocne,A-'P c aBTO-
~'ftellOII ,T 6hiTb npe,AcTaBneH 

aHrnHHCKOM Jl3biKaX. 

CJI TOnbKO B CTpaHbi" 

eHHeM, onpe,Aen.ReT 

e'leHb TeMa TH'IeCKHX 

TCJI HX nony'laTen.RM. 

B npaBOM BepXHeM 

llHHJI. 

I Pl3 - 8519 

r .A.llieJIKOB, fi.lliiOJiep 

l1HTEP<PEPOMETP C ABTOMATWIECKl1M 

CnEMOM l1H<POPMAUl1l1 ~H l13MEPEHl1H 

llOKA3ATEJIH llPEJIOMJIEHl1H r A3A 

8 llil1POKOM ~l1AllA30HE ~BJIEHl1i1 

HanpaRJU'HO B llT3 



.o.-,--==---~=-=--

~ ~ 
- -- - - -:::::::::--=-_.:= 

'1:' 
~--~--------------~----------------------------~-

WeliKOB r .A., lliiOnep R. P13 - 8519 
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nasnes&A 

On&cas HHTepcjlepoMeTp Penes nna H3MepeHHSI noxaaarena npenoMnens 
1'838 B AB8U830ll8 A8~~~ (0. 11) 8TMo Toq&OCTb H3MepeHHH UOK838Tena 
npenoMneHBSI AO 5 ·10 • HHtl~OpM8DXSI C HBTeP4epOM8Tp8 C DOMOIIII>IO tllo'l'o
ABOAOB npeo6pasyeTCSI B anexTpaqeCKBe CRI'Han~ H 38HOCHTCK B ABOBqH~I 
pesepcBBH~A cq~nRK. 
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Shelkov G.A., ~chueler J. 

An Interferom6ter with an Automatic Measurement 
of the Refractive Index of Gases in a Wide . 

Range of Pressure 

A Rayleigh-interferometer for the measurement of the 
refractive index of gases in the range of pressure 
(O+ll) atm is described. A weasuring accuracy of the 
refractive index up to S·lO- has been obtained. The data 
from the interferometer are transformed with photodiods 
to electrical pulses and transfered to a binary up-down 
counter. 
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IlpH pa6oTe C ra30BLIMH 'lepeHKOBCKHMH C'leT'IHKaMH 
B03HHKaeT He06XOAHMOCTL H3MepeHHJI llOKa3aTellJJ npenOM· 
neHHJI ra3a - pa,nHaTopa C'leT'IHKa C BLICOKOB TO'IHOCTLW 
I 8 n < 10-

6 I. B TaKHX cny'laJJx acnonL3YWT o6LI'IHO 
npJIMoi MeTo,n onpe,neneHHJJ noKa3a TenJJ npenoMneHHJJ ra3a 
c noMOIQLIO HHTep~epoMeTpa. BwnycKaeMLIB npoMLiwneH
HOCTLIO HHTep4JepoMeTp HT P- 1 He Mo:>KeT y,noaneTBOpHTL 
BCeX llOTpe6HOCTei, TaK KaK B ero KOMlllleKTe OTCYTCTBYWT 
KWBeTLI, paCC'IHTaHHLie Ha ,naaneHHe CBLIWe 1 QIIIM, a H3Me
pJJeMLii .naana3oH 3Ha'leHai noKa3aTenJJ npenoMneHHJJ orpa
HH'IeH ,naana30HOM OllTH'IeCKOro KOMlleHCaTopa, HCllOllL3ye
MOrO B HHTep4JepoMeTpe 

n MaKC-n Ml1H 

L 
-3 -1 

= 5-10 CM 

r.ne n MaKe H n Ml1H - rpaHH'IHLie 3Ha'leHHJJ noKa3aTenJJ 
npenoMneHHJJ ra3a, a L - .nnaHa KIOBeTLI. KpoMe Toro, 
pa6oTa c npa6opoM CBJJ3aHa c BH3yanLHLIM Ha6nro.neHHeM 
HHTep4JepeHUHOHHOB KapTHHLI 'lepe3 OKYllJJp, 'ITO ,nenaeT 
npouecc H3MepeHHJJ noKa3aTenJJ npenoMneHHJJ ra3a a,oco-
6eHHo, KOHTpOllL ero DOCTOJIHCTBa B Te'leHHe AllHTellLHOrO 
BpeMeHH yTOMHTenLHLIM 3aHJJTHeM. B .naHHoi pa6oTe onucaH 
HHTep4JepOMeTp C aBTOMaTH'IeCKHM C'LeMOM HH4JOpMaUHH, 
npe,nHa3Ha'leHHLii ,nnJJ H3MepeHHJJ noKa3aTenJJ npenoMneHHJJ 
ra3a B .naana3oHe .naaneHai .no 10 am..w. 

KoHcmpyK~UJI uHmep~epo..wempa 

Ha puc. 1 noKa3aHa onTH'IecKaJJ cxeMa HHTep4JepoMeTpa, 
npe,ncTaBnJJtoJ:Qero co6oi HHTep4JepoMeTp PeneJJ c ra30BLIM 
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Jia3epOM B Ka'leCTBe BCTO'IHBKa CBeTa. TaKOB BCTO'IHBK ,u;aeT 

KOrepeHTHLIB MOHOXpOMaTB'IeCKBB CBeT, 'ITO U03BOJIJieT 

Ha6mo,u;a Tb BHTepcllepeHI{BOHHLie UOJIOCLI npaKTB'IeCKB mo6oro 

nops,u;Ka, o6ecne'IBBaJI TeM caMLIM 6onbwoii .u;sana3oH 

B3MepeHBJI, a TaiOKe 06Jia,Q;aeT BHTeHCBBHOCTbiO, .Q;OCTa

TO'IHOB .Q;JIJI BCUOJib30BaHBJI l!loTO.Q;BO.Q;OB B Ka'leCTBe npBeM-. 

HBKOB CBeTa. B .Q;aHHOM npB6ope BCUOJib30BaJICJI npOMLIWJieH

HLIB na3ep TBna Jir-56 I A. =632,8 HM/. 

IIapaJIJieJibHLIB ny'IOK CBeTa .Q;BaMeTp.OM < 1 MM Ha BLIXO.Q;e 

Jia3epa /1/ c noMOIQbiO ,u;ayx JIBH3 /2 B 3/ npeo6pa3yeTcJI 

B napaJIJieJibHbiB UY'IOK .Q;BaMeTpOM - 20 MM. IIocJie BLIXO.Q;a 

B3 .u;sal!lparMbl I 4/ nonyqaeTCJI .u;aa caeTOBLIX ny'IKa ceqe-

HBeM /1 x 8/ MM Ka)I(.IJ;LIB. O,u;BH B3 3TBX nyqeii npoxo.u;BT 

qepe3 3TaJIOHHYIO CeKI{BIO KIOBeTbl /5/, ,npyroii - . qepe3 

ceKUBIO, 3anoJIHJieMyiO sccne,nyeMbiM ra30M. KoHCTPYKUBJI 

o,nHoro B3 aapsaHTOB KIOBeT npsae,neHa Ha puc. 2. B l!loKaJib

Hoii UJIOCKOCTB JIBH3bl /6/ B03HBKaeT BHTepl!lepeHI{BOHHaJI 

KapTBHa, nops,noK KOTopoB 

HOCTbiO xo,na ABYX Jiy'leB. 

onpe,nenseTcJI 

L·~n 
N =-

OUTB'IeCKOB pa3-

N - nops,noK 

HHTepl!lepeHI{HOHHOB UOJIOCLI, ~ n - pa3HOCTb UOKa3aTeJieB 

npenoMneHBJI ra3a a ,nayx ceKUBJIX KIOBeTw. HHTepl!lepeHUB

oHHaJI KapTBHa TpaHcl!lopMBpyeTCJI B yBeJIB'IBBaeTCJI l{BJIBH,Q;

pH'IeCKOB JIBH30B /7/, a nnocYOCTB B3o6pa*eHBJI KoTopo8 

pacnono*eHLI ,naa l!loTo,nso,na TBna KP-101 / TESLA /. 
Bxo,nHOB 3pa'IOK l!loTo,nso,noa c noMOIQbiO qepHOB KpacKB 

yMeHbWeH ,no 0,8 MM. HHTepl!lepeHUHOHHaJI KapTHHa a nnoc

KOCTH /8/ BMeeT BBA TeMHbiX B CBeTJibiX npJIMLIX UOJIOC 

/puc. 16/. PaccTOJIHHe MeiK,ZJ;y BHTepl!lepeHUBOHHbiMB nono

caMH ( S) , npB OAHOM B TOM *e K03~BUBeHTe yaeJIB'IeHBJI 

JIBH3bl /7 I 3aBBCHT OT yrna a , TO ecTb OT paccTOJIHBJI Me)I(.IJ;y 

,nayMJI caeTOBbiMH Jiy'laMH X : 

S--1-
sin a • 

IIo3TOMY *enaTeJibHO MaKCBMaJibHO yMeHbWaTb aeJIB'IBHY X, 
KOTOpaJI B HaWeM CJiy'lae paBHJIJiaCb 8 MM. 
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2 mM« 7 Mecmo CKneUKU 
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Puc. 2. K10se•a uH•e~epoMellpa {)JIJI swcoKux <)aeAeHuil. 
1 ,2,3 - c•aAt.Hwe <)e•aAu Kopnyca KlOse•••; 4 - c•eKAJIHHt.le 
nAOCKOnapallllellloHWe nAac•uHKU .OIIIIIUHOU "'8 MM, npUKAe
eHHWe K Kopnycy KlOse•••· 

llpa B3Meaeaaa noKa3aTen.a npenouneaaJI ra3a s B3Me

paTeJILHol CeKnBB KIOBeTLI B3MeHJieTCJI ODTB'IeCKA.R pa3HOCTL 

XO,Il,A Jl,BYX CBeTOBLIX Jiy'lei, B BHTeJ>4>epeHnBOHHLie DOJIOCLI 

s nnocKocTa /8/ C,ll,BaraiOTCJI. Hanpasneaae Jl,BIDKeHBJI BH

TeJ>4>epeHnBOHHLIX DOJIOC 38BBCBT OT 3H8Ka B3MeHeHBJI no

K838TeJIJI npenouneaaJI accneAyeMoro rala. 

Cuc•eMa pezuc•pafiUU 

.linoK-c.xeMa cacTeMw peracTpanaa npa6opa npaBeAeHa 

aa puc. 3. Caraanw, nocTynaiOUUie c tlloTOABOAa, ycaJIBsa-
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Pe6epcu&HIIIU 
C'4em14uK 

Ha 6t.t'4ucnumenbHYIO 
MOWuHy 

Puc. 3. EAoK- cxeMa cuc11eMt.l pezuc•pafiUU. 

IOTCJI YCBJIBTeJieM, co6paHHLIM Ha BHTerpaJILHOi CXeMe 

YT 402 A /K03~anaeHT ycaneHaJI K"' 10 
3 I a tllopMa

PYIOTCJI Tparrepou IDMBTTa, co6paHHLIM aa nonosaae aa

TerpaJILHoi CXeMLI 4M.IJ.3. 3TH Y3JILI p83MeinaJIBCL HenocpeA

CTBeHHO OKOJIO tlloTO,Il,BOAOB. C BLIXO,Il,OB TparrepoB illMBTTa 

CBrH&JILI DOCTYD810T Ha Jl,BCKPBMBHa TOp HanpasneHBJI, a 38 TeM 

Ha pesepCBBHLii C'leT'IBK, COCTOJIHBe KOToporo KOHTPOJIB

pyeTCJI BB3Y8JILHO, a T8K>Ke NoryT nepe,naB&TLCJI B 3BM. 

HaTeptllepoueTp, s Kopnyce KOToporo pa3ueanea KacKaA 

tllopNBpOB8HBJI BMDYJILCOB OT tlloTOABOAOB, pacnonaraeTCJI 

Henocpe,ll,CTBeHHO OKOJIO qepeHKOBCKOro C'leT'IBK8,8ABCKpB

MBH8TOp B pesepCBBHLii C'leT'IBK MOryT paCDOJI&r&TLCJI H8 

3H8'1BTeJILHOM YA&JieHBB OT Hero B NeCTe paCDOJIO>KeHBJI 

OCHOBHOii 3JieKTpOHBKB 3KCnepaMeHT8. 

BpeMeHH8JI ABarpaMM8 pa60TLI ABCKpBMBHa TOpa Ha

npaBJieHBii npBBeAeHa H8 puc. 4, KOTOpLii COOTBeTCTByeT 

CJIY'I&IO Henpepwsaoro a paBHOMepaoro B3MeHeHBJI noKa3a

TeJIJI npeJIOMJieHBJI ra3a AO MOMeHT8 BpeMeHB t O , KOrA& 

MeH.ReTCJI 3H8K B3MeHeHBJI DOK838TeJIJI npeJIONJieHBJI ra3a • 

Hanpawep: AO MOMeHTa t 0 Aasneaae ra3a ysena'lasaeTCJI, 

DOCJie MOMeHTa tO - yMeHLW&eTCJI. 3pa'IKB tlloTOABOAOB 
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Puc. 4. Bpe.MeHHaJI ouazpa.M.Ma pa60lllbl OUCKPUMUHamopa Ha
npaeAeHUJI. 

pacnono:>KeHbi TaKHM o6pa30M, 'ITO B03HHKaiOlltHe B HHX 

CHrHanhi c,nBHHYThi no 4la3e Ha 90 ° I puc. 16/. 
IlpHH~Hll ,neHCTBH.H ,!J;HCKpHMHHaTopa OUHCaH B pa6oTe/l/ 

H noH.a:TeH H3 puc. 4 H 5. Ha Bhlxo.ne ,nHcKpHMHHaTopa Bhlpa-

6aTbiBaroTc.a: CHrHanbi ynpaaneHH.H peaepCHBHbiM C'leT'IHKOM, 

a TaK:>Ke OCHOBHa.a: cepH.a: HMnynLCOB, nocTynaro~a.a: Ha ero 

c'leTHhiH axo.n. MMnynLcbi OCHOBHOH cepHH 3a,nep:>KHBaiOTCJI Ha 

1,5 MKC OTHOCHTenLHO CHrHanOB ynpaBneHHJI, 'IT06hl 

o6ecne'IHTL Ha,ne)K}Iyro pa6oTy peaepcHBHoro cqeT'IHKa. 

M3 puc. 4 BH,nHo, 'ITO npH npoxo)K,!J;eHHH qepe3 4JoTo

,nHO,nhi O,llHOH HHTep4JepeH~HOHHOH nonOCbi Ha BLIXO,IJ;e ,IJ;HCK-

pHMHHaTopa HanpaaneHH.H nosan.a:eTc.a: qeTbiDe HMnynLca. 

TaKHM o6pa3oM, TO'IHOCTL onpe.neneHH.H noKa3aTen.a: npenoM

neHH.H paBHa 1/4 HHTep4JepeH~HOHHOH nonOCbi. )l;BeHa,n~aTH· 
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Puc. 5. fPyHKI#UOHaAbHaR cxeMa c}ucKpuMuHa•opa HanpaaAe
HUR. 

pa3p.H,ll;Hhli JlBOH'IHhli peBepCHBHhli C'leT'IBK co6paH DO 

o6hi'IHOMY npBH~Bny Ha HHTerpanLHLIX cxewax 1 TKSSl H 

tnPSS4. 
Ilepe.n Ha'lanoM pa6oThl c npH6opoM Heo6xo,nHMO ycTaHo

BHTL HyneByiO pa3HOCTL XO,IJ;& B JlBYX nonOBHH&X KIOBeThl, 

HallOnHBB BX O,llHBM H TeM :>Ke r&30M HnH OTK&'I&B HX, c6po

CHTL Ha HOnh UOK&3&HHJI C'leT'IHK&, nocne 'lero npB60p rOTOB 

K pa6oTe. 

To'IHoc•b ua.wepeHuu 

To'IBOCTL B3MepeHHJI noKa3aTen.H npenowneHHJI n 3&BH· 

CHT OT ,llJI11BW BOnHhl na3epa H ,llJI11Bhl KJOBeThl! 

,\ on =---. 
4· L 
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B Ta6JIHne npuae,Aeuw 3Ha'leHH.H 8n NJ.H HCDOJIL3yeMoro 

THDa JI83epa A = 632,8 ·10- g M H KlOBeT pa3JUI'IHOB .AJUIHbl 

~JIHHa KIOBeTbl 

/..w..w/ 

55 
100 
500 

1000 
3000 

Ta6Aufla 

TO'IHOCTL onpe,Aeneuus 

DOK83a TeJI.H npeJIOMJieHH.H 8 n 

2,88·10 -ti 
1,58 ·10- 6 

3,17·10- 7 

1,58·10-7 

-8 5,28.10 

~JI.H yMeHLWeHH.H pa3MepoB DpH6opa KIOBeTLI C ODTH'Ie

CKOB ,AJIHHOB CBbiWe 1 M MOryT 6biTL BbiDOJIHeHbl Ha 6a3e 

O,AHOMeTpOBOB KIOBeTLI, B KOTOpO:ii CBeT C DOMOII{LIO 3epKaJI 

HeCKOJILKO pa3 nepeceKaeT ee H3MepHTeJILHYIO DOJIOBHHY. 

Ocuoauwe TPY.AHOCTH, B03HHKaawue npu 3KcnnyaTanuu 

npH6opa, 6LIJIH CB.H38Hbl C He,AOCT8TO'IHO BbiCOKOB Ha

,Ae)KHOCTLIO Jia3epa nr-56. 3Ty TPY.AHOCTL MO)KHO o6oiiTH, 

eCJIH HCDOJIL30B8TL JI83ep THDa nr- 85, KOTOpbl:ii 06Jia,AaeT 

6onee BbiCOKOB Ha,Ae)KHOCTLIO. llpH 3KCDJIY8T81{HH npH6opa 

ueo6xo,AHMO pa3Mell{aTL ero ua ycTOB'IHBOM ocuoaauuu, TaK 

KaK DpH ,AOCTaTO'IHO BHTeHCHBHbiX MeXaHH'IeCKHX B03,AeBCT

BH.HX /BH6panuu, y,AapLI/ noKa3aHH.H npu6opa MoryT c6u
BaTLC.H. 

YK838HHLIB DpH60p MO:lKeT HCDOJIL30B8TLC.H NJ.H KOHTpOJI.H 

DOK838TeJI.H npeJIOMJieHH.H Bell{eCTBa, B Ka'leCTBe 8H8JIH3a

TOpa .ABYXKOMDOHeHTHbiX CMece:ii H B Ka'leCTBe ,A8T'IHKa 

M8JibiX DpHMece:ii, 'ITO MO:lKeT H8BTH DpHMeHeHHe, HaDpHMep, 

B MeTO,AHKe CTpHMepHbiX KaMep, KOr ,A8 B03HHKaeT He06XO,AH

MOCTL KOHTpOJIHpOB8TL BeJIH'IHHY ,A068BKH, yMeHLW8IOII{e:ii 
-5 

apeM.H naM.HTH KaMepLI, ua ypoaue "'10 . 
B 3aKJIIO'Ieuue aaTopw C'IHTaiOT CBOHM npH.HTHbiM ,AonroM 

no6naro,AapHTL r .XeMHHI{a H H.H.XoBaHCKOro 38 npaKTH'Ie

CKYIO DOMOII{L H neHHble KOHCYJILT81{HH, IO.IT.MepeKOBa 38 

06CY:lK,AeHHe pe3yJILT8TOB, a T8K:lKe C.r . .liOr,AacapOBa, CKOH

CTpyHpOB8BWero OT,AeJILHLie Y3JILI HHTeP4!epoMeTpa. 
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