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,lJ,nttHHOBOJIHOBall HmppaKpaCHal! cneKTp0CK0ilHll KaK 0,!IH0 H3 HanpaBnemi.n 

COBpeMeHHOH cneICTp0CK0ilHH B03HHKJ!a B CBH3H C 0CB0eHHeM yqaCTKa 

:rneKTp0MarHHTH0ro cneKTpa, KOTOpb!H pacn0JJQ)KeH ., Me)K,!1)' o6hJqHQH 

HHqJpaKpaCHOH o6naCTh!O H MHKp0B0JIH0Bh!M pa,11H0,!1Hana30H0M. I1MeHHO 3T0T 

ytJaCT0K cneICTpa npHHllT0 Teneph Ha3b!BaTb ,11aneKOH llHqJpaKpacHOH, 11Jll1 . 

cy6MHJIJIIIMeTpOBOH, o6naCTh!O. B HaCTo»rnee apel\,ljJ 3T0T BeChMa nepcneKTHBHh!H 

pa3,!1eJJ cneICTp0CK0illlll nepe)KHBaeT nepH0,!1 6ypHoro pa3BHTHH B CBH3ll C 

11Cil0Jlh30BaHHeM qiypbe-HHTepqiepOMeTpOB. 

~eJlh!O ,11aHHOH pa60Thl llBl1JI0Ch C03,!1aHHe nporpaMMH0-annapaTH0ro 

K0MnJJeKca Ha 6a3e llHTepqiepOMeTpa MaiiKeJJhCOHa ,!IJIH npoBe,lleHHH 0ITTHqecKHX 

HCCJle,!IOBaHHH pa3JJl1'1HhlX MaTepuanoB B ,!1Hana30He ,!IJIHH B0JIH 20 < 'A, < 1000 MKM. 

OilliCAfillE YCT AHOBKII 11 METO,lUil(A l13MEPEI-Illli 

ITpHHUHilHaJJhHal! cxeMa na6opaTOpHoro 11nqipaKpacHoro 

~neKTp0MeTpa JIA<I>C-1000 npe,11crnanena Ha pnc. 1. 

M2 

PHc.1. OnrnqecKa» cxeMa cneICTpoMerpa JIA<I>C-1000 

B Ka'leCTBe HCToqnnKa CBera s llCil0JJh3YeTCll PTYTHal! JJaMna, HMe!OlIIal! 

HenpephIBHblH cneICTp a ,!IJIHHHOBOJIHOBOH HHqJpaKpaCHOH o6naCTlf. CaeroBOH Il0T0K 

OT HCTQqHHKa M0,11yn11py10T, qTo Il03B0JllleT npHMeHfilh MeT0,!1 CHHXp0HH0ro 

,lleTeKTHpoaaHHll H cxeMy ,!IJ!ll yMeHhlIIeHHH pa,1111auH0HH0ro rnyMa, a TaK)Ke ,11penqia 

H qinyKryaUHH B 3JJeICTp0HHKe. 3aTeM nyqoK K0JIJIHMHpyerc» 3epKan0M M3, a 
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caeron:emneneM DIV n:eJIHTC.ll Ha n:aa nyqKa - npowen:rnHtt H orpa)l(eHHhIH. 

Caeron:enHTem1Mll MOryr .l!BJl.l!TbC.ll nJieHKH MHKpOHHOH TOJlllll!Hhl (6 - 50 MKM) ll3 

naacaHa (nonmTHJieHTepecpnara). qaCTh ll3JiyqeHll.ll, npornen:rna.ll caeron:en11TeJih, 

nona.11aer Ha Henon:BH)l(Hoe 3epKano M2, KOTopoe orpa)l(aer 113nyqem1e o6paTHO B 

cropoey caeron:emnen.ll. 3aTeM qacrh :noro nyqKa OTpa)Kaerc» caeron:eJIHTeJieM a 

HanpaaJieHllll cpOKYCHpyromero 3epKana, a BTOpa.ll qaCTb TTOChIJiaerc» Ha TTOJ1Bl!)l(H0e 

3epKano Ml, orpa3HBlIIHCh OT KOToporo, B03apamaerc.ll Ha caeron:emnenh. qaCTh 

:noro nyqKa, npowen:rna.ll qepe3 caeron:en11TeJih, TaK)l(e nochmaerc» a nanpaaneHHH 

!pOKYCHpyromero 3epKaJia M4. CMelilaHHhie TaKIIM o6pa30M nyqKH ll3JiyqeHHSI 

nOCblJiaIOTC.ll cp0Kyc11pyroll1HMII 3epKaJiaMII M4 H M5 Ha omoaKycrnqecKHH 

np11eMHHK D (OAII-7). ~ IICKJIIOqeHHSI He)l(eJiaTeJibHOH KOpOTKOBOJIHOBOH qacTII 

ll3JiyqeHHSI llCTTOJib3YIOTCSI cneKTpaJibHhie !pHJibrpbl. 

~}I pa3JilfqHblX BOJIH npH 0.!IHOH ll TOH )Ke pa3HOCTH xon:a B nJieqax 

llHTepcpepoMerpa (3epKana Ml H M2) B03HHKaIOT pa3JIHqHble nop».!1Kll 

llHTepcpepem.11n1. Pa3HOCTb xon:a paaHa yn:soeHHOMY CMemeHHIO KaperKH 

TTOJ1Bll)l(H0rD 3epKaJia OT TOqKH HyJieBOH pa3HOCTH xon:a. (ToqKa, B KOTopoii 

onnfieCKa.ll pa3HOCTh xon:a nyqKOB. c6ana11c11poaaua a o6oHx nneqax, Ha3hIBaerc.ll 

TOqKOH HyJieBOH pa3HOCTll xon:a llJill OCHOBHbIM MaKCHMYMOM.) KaperKa MO)l(ef 

nepeMemaThC.ll a JII06yro CTOpouy OT HyJieBOH pa3HOCTH xon:a Ha BeJinqHHY n:o IO CM. 

Hccnen:yeMhIH o6pa3eu noMemaerc» a cpoKyce 3epKan M4 H M5. 
YnpaaneHHe pa60Toii: npH6opa H o6pa6oTKa pe3yJihTaTOB 3KCnepHMeHTa 

npOBO.llllTCSI C TTOMOlllbIO opHnrnaJihHblX nporpaMM, HanHCaHHhlX Ha .ll3hIKaX 

ASSEMBLER H FORTRAN, 11a nepcoHaJihHOM KOMnhIOTepe IBM AT486DX4/100. 

OcHOBHbie COOTHOlileHH», Hamen:rn11e npttMeHeHJie npH HanncaHHH 

KOMTThIOTepHblX nporpaMM, npHB0.!1.llTC.ll HH)l(e. 

.D:n» MOHOXpoMaTnqeCKOH nJIOCKOH CBeTOBOH BOJIHbl, pacnpocrpaH»JOlllellc» 

B.!IOJih HanpasneHll.ll /, BeKTop Hanp»)l(eHHOCTH 3JieKTp11qecKoro non» H 

HHTeHCHBHOCTb CBera 3anHChIBaIOTCSI B BHn:e [I] 

E=Eoe·i2nv(l-//c), 

l=<ReE-ReE>= 1/2Re(E.E). 

~ caeroaott BOJIHhI, KOTOpa.ll pacnpocrpaH.llerC51 OT n:enHTeJI» DIV n:o 

3epKanaMI H .llaJiee KM4, HMeeM 
E1=Eoe-if2nvl-<plJ, 

rn:e <p1=(OO1+O1O+QO4)/c 

C n:pyrott CTOpOHhl, n:n» CBeTOBOH BOJIHhl, pacnpocrpaH.llIOllleHC.ll OT 

n:ennTem1 DIV n:o 3epKan M2 H M4, 

E 2=Eoe-if2nvt-q,2J, 

rn:e <p2=(OO2+O2O+QQ4)/c . 

Ha 3epKa.He M4 B pe3yJihTaTe cynepn03HUHH n:ayx MOHOXpOMaT11qeCKHX BOJIH 

nonyqaeM: 

E=E1+E2. 

HHTeHCHBHOCTb caera npH 3TOM 

I=( J/2)Re(E1 'E1+E2.E2+E1 •E2+E;E1). 
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Yq11TbIBa», '!TO E1 •E1=E/, E2.E2=E,,2 , E1 °E2=E.,2 e'1'P
2·,pll , E 2.E1=E/ e•i
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npHXO.!IIIM K Bblpa)l(eHJIIO 

I=E/[ I +cos( <p2-<p I)], 

KOTOpoe npeo6pa30BbIBaeTCSI K BIID:Y 

I(L'i.)=S( v )[ I +cos(2it v L'i.)], 

rn:e L'i.=2(O1O-O2O) - pa3110CTb nne•1 IIIIT~pcpepoMerpa, V =vie - BOJIHOBOe 'IIICJIO, 

S( v )=Eo} - onpen:en.ller cneKTpaJibHYIO »pKOCTh 11cToqH11Ka a6mn11 BOJIHOBOro 

•rncna v. 
Tip111111Ma.ll BO BHl!MaH11e, '!TO IICTO'IHIIK cseTa 11cnycKaer CBeT C 

pa3JIH'IHhIMH v, MO)l(HO 3an11caTh 

HM=[ S( v)[l+cos(27tv Ml8 v=l/21(0)+ [ S(v)ll+cos(2rr v 6)]8v. 

Tiocnen:Hee paBeHCTBO eCTb 11e 'ITO IIHOe, KaK KOCHHYC-lll!Terpan <l>ypbe, .!IJI.ll 

KoToporo cnpaaen:mmo : 

S( v)=[ [I(M-1/2 I(0)]cos(2it v L'i.)M. 

Bb1palKe1111e D:JI.ll S( v) .llBJI.lleTC.ll oc11oaoii cpyphe-cneKTpocKomrn. 

Perucrp11py.ll HHTepcpeporpaMMY I(M , Bbl'IIICJI.llJOT cneKTp S( v ). Ho 06b1'1HO 11MeJOT 

orpatt11'1eHHblH 1rnTepaan perncTpau1111, T.e. 

Sc( v )=J:"'"' [l(L'i.)-1/2 I(0)]A(L'i.)cos(2it v MM, 

rn:e A(L'i.)- o6phrnaJOlll3.ll cpyttKUH» (anon:mau1rn); A(L'i.)=0 n:n» L'i.>L'i.ma, 11 A(M=l n:m1 

L',.:s;L',.max-

Tion:CTaBJJ.ll.ll cJO.ua l(L'i.), nony•iaeM 

Sc( v)= ("'" [ [ S(v)ll+cos(2rr v·L'l)]8 v'] cos(2itL'i. v)M 

TipoBe.!1.ll HHTerp11pOBaH11e no L'i., HaXO.UIIM 

Sc( v)=[ S( v)R( v, v·,L'i.max)o v·. 
rn:e R=[sin(2rr( V -V ')6m")/(2rr( V -V 'Mm,")+sin(2rr( V + V ')6nml/(2rr( V + V ')6,mJl·26nm 

- annaparypHa.ll cpyHKUIISI. <l>l1311'1eCKIIII CMblCJI 3TC?tt cpy1tKUIIII COCTOIIT B 

cne.uyJOmeM. 
Ecn11 S( v") .llBJI.lleTCi! 0.UllHO'IHOH O'leHh Y3KOII cneKTpaJihllOtt Jllll!lteii, 

IIHTeHCIIBIIOCTb KOTOpOII paaHa e.umrnue npu v·= Vi\, TO Sc( V) i!BJlileTC.ll npoCTO 

annaparyp11oii cpy11Ku11eii R( v, v 0,L'i.m.x). 3m cpyHKL\11.ll 11a nonoa1111e 

11HTeHCIIBH0CTl1 l!MeeT w11p1rny 8 V =0. 7 I L'i.max, TaK 'IT0 MIIHIIMaJ!bHblii pa3pew11Mblii 

llHTepaa.n no B0JIHOBblM 'IIICJiaM paaeH -1/ L'i...,.,,. 

.lJ:ni! rna.uKoii 06pblBaJOmeii cpyHKUllll A(L'i.)=1-ML'i.m.x. 
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R= L'.rnax [ sin(1t(v-v)L'.rnax) J2 / [(1t(v-v')L'.rnax) J2 H 

b V =1/L'.rnax 

Hccne.uosaHllll noKa3bIBalOT, •no np11 nocnenHe11 anoninau1111 MeHbwe scero 

no6o'-IHbIX MaKCIIMYMOB. 

3KCTIEPI1MEHTAJTI,HhIE PE3YJihTATbl 

Kam16posKy cpypbe-cneKTpoMeTpa MbI nposem1 Ha116onee 

pacnpOCTpaHeHHbIM MeTO,UOM, npu KOTOpOM IICCJie.uyercll spall{aTeJJbHall CTpyKTypa 

B crreKTpe aTMOCcpepHblX rrapos BO.Ubl, HaXO,Ullll{IIXCll B np116ope. flony'-leHHbie Ha 

JIA<l>C-1000 y'-laCTKH cneKTpa a o6nacrn OT IO .uo 300 cM·
1 

( 1000 - 33 MKM) 

noKa3aHbl Ha p11c.2'. .[{.rrl! JJHHHII B ,uaHHOM HHTepsane, '-!aCTOTbl KOTOpblX 113BeCTHbl 

113 n11Teparypb1 [2], JIA<l>C- 1000 nan rrpe,ueJibHbie 0UI116K11 nopll.UKa 0.1 cM·
1
. 

,n:pyrnMII O0beKTaMII HCCJie,UOBaHllll y Hae 0bIJIII o6pa31.(bl Si II IlJ!eHKII 

YBa2Cu3O, Ha KpeMHllll. flp11 HCCJie,UOBaHHII ITJIOCKOnapanneJJbHblX o6pa31.(0B Si B 

,UJIIIHHOBOJIHOBOII IIHcppaKpaCHOII 06nacn1 Ha0JIIO,UaJIIICb KaHaJIOBbie cneKTpbi. 

I1Horna IIX np11cyrcTB11e O'-leHb OCJIO)!(HlleT pa6ory. O,uHaKO KaHaJIOBbie cneKTpbl 

IT03B0Jllll0T O'-leHb TO'-IHO ll3Mep11Tb ITOKa3aTeJib npeJJOMJJeHHll 06pa1ua. B 
IIHTepcpeporpaMMe OHi! nopO)!(,UalOT '-leTKO pa3JJll'-lllMbie ,UeTaJill. Ha puc.3 ITOKa3aHa 

IIHTepcpeporpaMMa C CllJ!bHblMH 3KBll,UIICTaHTHblMII "MeTKaM11" npu pa3HOCTllX xona 

t.= ± 3727 MKM, ± 7454 MKM II T.,U. B [3] ITOKa3aHO, '-!TO "MeTKII" llOllBJ!lllOTCll npH 

pa3HOCTllx xo.ua t.=2snh, rne s - uenb1e '-IHCJJa, h - TOJJlllHHa 06pa1ua, n - ero 

ITOKa3aTeJib npeJIOMJieHllll, .D:nll IICITOJib3yeMOII HaMH ITJiaCTllHKII KpeMHllll ( h=0.54 

MM) MO)!(HO ITOJJY'-IIITb n=3.42. 

I1crne,uosaHHYIO TaKHM o6pa30M ITJiaCTllHKY KpeMHllll Mbl llCITOJ!b30BaJIII ,[(Jill 

HaHeceHllll n11eHKII 113 YBa2Cu3O, -KepaMHKII. CneKTp OTpa)!(eHllll ITJleHKll 

np11B0,UllTCll Ha p11c. 4 . HaJill'-llle oco6eHHOCTell B 0611aCTII 180, 220 II 250 CM-I 

no3BOJJlleT c.ue11aTb BbIBO.U o TerparoHaJ1bH011 cpa3e YBa2Cu3O6-KepaMHKH. 

3AKJIIOlffiHI1E 

flpe.unaraeMb111 cpypbe-cneKTpoMeTp npoUieJI 3Kcnep11MeHTaJibHY10 nposepKy 

Ha pa3JJll'-1Hb!X o6pa31.(ax. florpeUIHOCTb 113MepeHHII onpe,ueJJ.lleTC.ll MaKCllMaJibHOH 

pa3HOCTblO xo.ua B llHTepcpepoMerpe L'.rnax ll llCITOJlb3YeMOH arro.uma1111eii. 

<l>ypbe-cneKTpOMeTp o6na,uaeT BbICOKOH CBeTOCHJIOH (TeOpeTll'-leCKal! 

pa1peUia10ll{all c11na rip116opa pasHa v /8 v = v L'.rnax , a TeJJeCHbIH yron BhIXO.UHOro 

ornepcnrn CB.ll3aH c pa1peUia10ll{ett c11noii cooTHOUiem1eM !1/21t=8 v Iv). 3To 

npe11MyweCTBO B CBeTOCIIJJe, ,uaJOwee Bblllrpbllll B ~30 pa3 no cpaBHeHIIIO C 

.u11cppaK1IIIOHHbIMII np116opaM11, IT03B0JIIIJIO 3aper11crp11poaaTb i!HcppaKpacHble 

cneKTpbl YBa2CU3O, -KepaMIIKII, HaHeceHHOH Ha KpeMHlleBylO ITO,UJJO)KKy. fIOKa3aHO, 

'-!TO KepaMHKa HaXO,UIITCll B TeTparottaJJbHOH cpa3e. 
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CK;i:inee if H JW 
'Jia6oparnpHhltt HH<ppaKpacu~1fi cpyp~e-cneKTpoMeTp 

' :n.iin HCCnenoBiurnfi B (pH3HKe koHnei1cHpOBaHHblX cpen: 
,· \ ' '' . ' ' --.. 

. ITpHBO,UHTC}l, CXCMa .cpypbe-cneKTpo~1erpa wrn • HC°CITe,UOBaHH51 :KOH,llellcH'poBaH~ " 
, 'f\blX 'cpe,u B ilan_bHeM, HHcppaKpaCil?M ,UH.ailino~~: OnHCaH aniopHTM, pai'-leTa c~eK~ ·. 
'rpcrn, a TaK)Ke lJpH'Be;:ieHbl pe3ynbTaTbl KanH6poBKH npH6Qpa.-Hccne,UOBilll.bl cneKTpb\ 

• .• I '. •' ' ' ' i' •,' • ' . •. C.. •• _, •• " 

OTpa:lKeHml YBCO(l23)-nne110K Ha ~peMHHCBO!t OOLIJIO:lKKC. , 
'. ', • I \, • 

.Pa6oT~ a'i.mcin11eiia B Jia6oparnp~H cBepxe1,1coKHX sueprH~ · OI151I1: _ 
. . . - " . 

,\ 
·. r '.,_ I .. ·. 

', -~. \ · .. ·.·,·.,_,·._,'-.' 
Coo6uteHHe ()6i,eiim1e11110ro imcnnyra llllCpHl,IX HC_c.JIC)lOBaJ!HH, Jly6Ha, ( 996 . . . , . . ., / -

ITe!Jt:'soil aBTOpCJB 
. ,I• 

'Sc-i~t~~ N.'.ei'.aL_. . ,. . 1 .- ••.•. · ._, ,., ', p14~97:1so, 
Laboratory Infrared Fourier~Spectro·meter for Investigations . ~-
in. the CondensedaState PhysicS: . " . 
- (, '-'., "''., ·'. ~ ,". .'· -.·> · ...... 

·. ' , ~ ·: - ',''"• : - : , • , ,: _i- •. _ •• :_' ,. , -. - •• , , , :. , - ...,.,- -•, - r_i, , : . ·~ ' • 

. , .. Tlie scheme of the Fourier-spectrometer for the condensed state investigatibn~ 

. in far infrared r~giori' is di~cussed: ,Th~ rrieth,odof. spectra:C:aicJiation. and results''° 
cit the' iristrumerif calibration are described. -The. i:et1ectio,n.: spectra-of, YBCO(l 23'), 
filrrison a Si SUIJQOrt1 were studied;" , . , . . ·, ... , , .- -, . . 

"" ~ , .' ' • , < / • '_' c • 

, , ,", ".:_ .. ' ' :- ' ,., •. ··. ··.·. > . ,,·,:·. ·.··:_: .. ·•,)· 
investigation :·has been performed" at. the. Laboratory: 9f ~Particle· Physics, 

: ", ~ I " ,- ·; - • " ' ...: -· -

.- ·,. ·~ \ . /., ~ ~. - .' 
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