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Heo6xo,nHMOCTh Ge (l.Ji) ·- ,neTeKTopoa c 6onhWHMH qyacTBHTenL­
HhiMH o6neMaMH oqean.n~a. TipH coapeMeimoii TexuonorHH anomie ocy­
mecTBHMO H3rOTOimeHHe repMaHHeBhiX cneKTpOMeTpOB BhiCOKOH pa3pe­
waromeii cnoco6uoc;H o6neMOM 60-80 cM

3 
• ,!(anLueiiwee yaenuqeune 

o6ne:Ma npu. H3roToBneHHH o,nuoro .nereKTopa H3 o,nuoro KpHcTanna 
Be,IJ;eT K yxy,nweHHIO reoMeTpHH, yBeHHl.JeHHIO eMKOCTH H TOKQB yTel.JKH, 
cne,noaaTenhHO, K yxy.nweunro pa3peweHHH. 

Tipe,nnomeHbl MeTO,IJ;hi, TI03BOnHromue· _yaenHl.JllTh l.JYBCTBHTenhHhiH 
o6neM Y -cneKTpOMeTpa HHhlM nyTeM, a HMeHHO: COe,IJ;HHeHHeM ,IJ;BYX 
HnH 6onee ,IJ;eTeKTOpOB II HCTIOnh30BaHHeM HX B Kal.JeCTBe O,IJ;HOr.O ?IeKT• 
poMeTpa. ,!(eTeKTOpbl pa3MemaiOTCH B OT,IJ;enhHhlX KpHOCTaTaX fl,

2 
HnH 

B o.nuoM/2•7/ . Bo3MO>KHO napannenJ>HOe coe,nnueune :nux ,neTeK~opoB 
c o,nHHM o6mnM npe,nycnnni'eneM/B/ . Bo3Momeu TaKme aapHaHT, 
KOr ,na CHrHanhi CHHMaiOTCH C Kam,noro ,nen!KTOpa CBOHMH npe,nycHnHTe • 
nHMH H CyMMHpyiOTCH C TIOMOmhiO CYMMaTOpa. 

Pa6oma cneKmpoMempa e peJICuMe cyMMUpoecmu.R 

Mbl npoao.nnnn H3MepeHHH c TpeMH KoaKcnanhHhiMH ,neTeKTopaMH 
C l.JYBCTBHTenhHhiMH 06neMaMH 30 CM 3 , . 35 CM3 H 37 CM3 ,. rny6HHOH 
cnoH 8 MM, 12 MM H 11 MM cooTBeTCTBeHHO. ,!(eTeKTOphi noMemeuhi B 
O,IJ;HH KpHOCTaT, KaK TIOKa3aHO Ha pH C. 1. lfx napaMeTpbl HJyl.JanHCh C no· 
:MomhiO CTaH,napTHhiX y ·HCTOl.JHHKOB. Ilo,n6op K03cPqlHIJ;HeHTOB ycuneH~PL 
npe,nycnnnTenH ocymecTJ3nHnCH c TaKHM pacqeTOM, q'fo6LI HMnynLChi 
O,IJ;HOH 3HeprHH OT BCe·x ,neTeKTOpOB nona,nanH B O,IJ;HH KaHan, TaKHM o6pa. 
30M · . IlcKnroqanoch ywnpeune ciJopMhi nuKa · 3a cl.JeT uemmeiiuocTH 
3neKTpOHHOH annapaTyphl TIPH CYMMHpOBaHHH. 

· Ha puc. 2 no~a3aH. cneK'rp y -nyqeii 60c 0 • PerncTpa~HH npo­
no.nnnach B Tel.Jenne. paBHhiX npoMemyTKOB np.eMeHH .nnH Kam.noro ,n~TeK­
Topa oT,nenhHO H ,nnH ,nnyxi<pHCT_anhHOro cneKTpoMeTpa. Ha pH: c. 3 npe.n· 
CTaBneua TaKaH me KapTHHa ,IJ;nH TpeX ,neTeKTOpOB; lfMnynhChl OT ,neTeK· · 

· Topoa qepe.3 oT,nenhHhie npe;::rycunnTenH no,nananHCh ua cyMMaTop H ua 
ycHnHTenh; KaK TIOKa3aHO Ha pHC. 4. CHrHanbl OT OT,IJ;enhHhiX ,IJ;eTeKTOpOB 
nponycKannch qepe3 cyMMaTop, TaK me, KaK ,nnH TpexKpHcTanhH()rO 

CTieKTPOMeTpa. 
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lllyMbi :z:tononHHTeJihHoii :meKTPOHHKH /~):"'.MMaTopa/, Y'IHTLIBan:cb 
B J<a)K,AOM cnyqae, onpe:z:temmH pa3pemeHHe :z:teTei<TOpa. YaeJIH'IeHHe_I<o­
JIH'IeCTBa ,AeTei<TOpOB npai<TH'IeCI<H He Be,AeT I< yxy,AIIIeHHIO pa3peiiieHHJI! . 
.AJIJI Tpexi<pHcTaJILHoro cnei<TpoMeTpa pa3pemeHHe He xy)Ke, 'leM ,AJIJI 
I<a)K,AOro ,AeTei<Topa B OT,AeJib.HOCTH. . 

.llapaJIJieJibHOe BI<JIIO'IeHHe ,AeTei<TOpOB C O,AHHM npe,AyCHJIHTeJieM 
,AaeT XY:z:tiiiee pa3peiiieHile, HeCMOTpJI Ha TO, 'ITO OnTHMaJibHbie CMeme~HJI . 
.AJIJI I<a)K,Aoro :z:teTei<Topa npuGJIH3HTenhHci o:z:tiiHai<OBbi, WYM 3a ctieT TOI<OB 
yTe'IInl ·He a:~·3pacTaeT. ~ co6up~HHe. 3aps:Z.a ocTaeTCJI ~opomHM.· B :z:taH· .. 
HOM CJiy'lae C}'lQeCT8eHHbiM JIBJIJieTCJI Tp.eXI<paTHOe yBeJIHt{eHHe eMI<OCTH 
no cpaBHeHHIO C I<a)K,AbiMOT,Ae.iibHbiM ,AeTei<TOPOM. 3a Ct{eT :noro pa3pe • 
IIIeHHe yxy,AIIIaeTCJI B,ABOe. . , ,., ... "' ... , ,. ·· .· . · .. 

. . 34J4Jei<THBHOCTb :z:teTei<TOpa, paCC'IHTaHHaJI no liJOTOnHI<y, ,AJIJI CO"' 
C'faBHOf,'O :z:teTei<Topa Ha 17«f~ npH coe:z:tiiHeHHH .ABYX ,AeTei<TOpOB H Ha 20cfo .. · 
npH. COe,AHHeHHH Tpex . _AeTei<TOpOB, Bbiiiie, 'I eM CYMMa 34J4lei<THBHOCTeH 
OT,A~JibHbiX ,AeTei<TOpOB .• _3To o6ycJIOBJieHO perHc:rpauueif B O,AHOM C'leT· 
'IHI<e y ·Jiy'leii, pacC~JIHHbiX OT :z:tpyrHX,AeTei<TOpOB, T.e. I<a)K,AbiHHOBbiH 
:meMeHT COCTaBHorq cnei<TpOMeTpa 6y,AeT ,ARBRTb ,AOnOJIHHTeJibHOe yBe •. 
JIH'IeHHe .34J4Jei<THBHOCTH., 3TO yaem{tieHHe MO)KeT 6biTb 6onee· 'leM npo:­
nopUHOIIaJibHO H3- 3a MHoroi<pa THOr~ ,KOMiJTOHOBCI<Oro pacceJIHHJI Me)K• 
.AY 3JieMeHTaMH. 

'. 

HccAeooeaHue pexu.wa cy.w.wupyrofllezo Ko.wmnoHoecKozo 
' ' '.: ~ • ' -, ' . I ' _·; . • . . • 

en e KIIIPOM empp.. ·· 
• .,. ' ' ' • _. . - f ~ ~ '- .. 

. . , HcnoJIL30BaHHe .HeCKOJihi<Hx :z:teTei<Topoaa Ka'leCTBe cyMMHpyrome­
ro. J(OMJ!TOHO:BCI<oro, cneKTpoMeTpa. Be~eT I<yMeHbW~HHIO liJqHa, o6ycm>B ~ 
neHH()fO, KOM1lTOHOBCI<HM 34J4JeKTOM •. · Y. ·JIY'IH B repMaHHH B3aHMo:z:teii·. · 
cTBYIDT ·npeHMYmeCTBeHHo nyTeM.I<oMnTOHOBCI<oro pacceJIHHJI. Pacceu:­
aasch oT. o:z:tHoro :z:teTe~Topa H n~na:z:taH_Ha :z:tpyr_()ii, npu BKJIIO'IeHHH. :z:teTei< • 
TOpOB Ha COBlla,AeHHe OHH noJIHOCTLIO norJIOIIlRIOTCJI H ,AaiOT BKJia,n B llHI< 
noJIHQH 3HeprHH, a He B liJoH • .L(JIH ~cymecTBneHHH TaKoro cnei<TpOMeTpa 
np~j,ftilHJI~TCH Heci<oJihKo MCTO.AOB/1~2 •8/ ...• O:z:t~H H3 HHX • HCllOJIL30Ba· 
HHe,,.~-,c:xe~e; (:O~na,lie,~HH, ,AByx: :.- ,.'Ge(L:ii,·, ~.A~T,eKTOPOB B · OT,AeJibHhiX 
KpHOCTaTaX, C OT.D;eJihHhiMH 3Jiei<TpOHHbiMH KaHaJiaMH. bJIOK·CXeMa Ta· 

• ' • • -· :- ..:•.' ,.J - • ' -<:. 1 ·: • . • . • - I •· ~ ' ' . . _• ' . . . . . -•.. ' ~ . 

I<Or,O ,.CYMMHpyro~ero I<OMnTOHOB.CKOrO cneKTpOMeTpa npe,ACTaBJieHa Ha · . 
puc~: ~:Toit~~o Te · }'_ ~~~yqH,,K()'I:~Pble ~3auMo:z:teiicTBYIQT a o:z:tHoM :z:tenii<- . 
T~PE;,. pacc~HBa~T1CH .H _B3aHMO,AeHCTBYIOT, .B :z:tpyroM, perHCTPHPYJ<lT~H.,, 

. MH:oroKaHaJibHhiM aHaJIH3a"I;opoM. CneKTP 22 Na , nonyqei,Uihiii _c. no:-·. 

4 

.. 
''"""'. 

. . ~-

;, 

··-'·,.· 
•.: 

Mo~LIO cnei<TpoMeTp·a, noi<a3aH Ha:p:Hc. 6. KpHBaJI 1 
a cnytiae,.I<or.na . x· ·HcTO'IHHK, :z:teTeiTop I~ .neTei<ic 
Ha:o:z:tHoii· npHMoii, T.e;~.'.D:eTei<To'p ·II ''perHcTpHpyeT 

< y · - ny'leii ai:repe,n. KpHBaH · 2 - ,neTeKTop II pacn 
. 90°'"nO.·OTHOWeimro I< Hanp!).BJieH.HID. y ·nyqeii Ha .D:e~ 
. CJI)''Iae OTHOIIieHHe BbiCOTbl tPOTOnm(a I< BbiCOTe I<OMnTC 
y:BeiiH'IimaeTCH B 3 pa3a, a BO BTOpOM ;,; B 5 pa3, HO. 3 
I<oro cnei<TPOMetpa yMeHL~aeTcH :8 '26 pa3 no cpaa1 
Tei<TopoM. Ha pHc. 6 no:Ka3aH Tai<)Ke cne:KTp -ron:bi<o :P 
perHCTpHpye¥biX :z:teTei<TOpOM ·I I /KpHBaH 3/, a TalOKe 
TO.iiLKo oT ·nepaoro :z:teTeKTopa; i<oToph'I.e, paccem3aHc 

· .!(eTeKTOp /KPHBaH 4/. . ., : -· . . , 
·· -'· · Hccne.noaanach ·B03MO)KHOCTh no.!(o6Horo coe:z:t:R 

pacnOJIO)KeHHhiX' Ha 6JIH3KOM paCCTOHHHH ,npyr OT ,np~ 
CTaTe, 0.!(HH. H3 .!(eTeKTOpOB 3aKpbiBaJICH OT HCTOiiHHI<~ 
CBHHUa T0.1I~HHO.H 10. CM. -CneKTp 22 Na ··, CHHTbiH < 
cneKTPOMeTpa, noKa3aH Ha' PHC. 7. B 3TOM cnyqae 01 
nHKa K nO.!(JIO)KKe yBeJIH'IHBaeTCH B 10Q.pa3. liO,IJ;JIO; 
511 K3B o6ycJIOB,Jie.Ha He.!(OCTaTo..fHOH 6biCTPOTOH H no 
na,neHHH. IlpocyMMHPOBaHHhie HMi:IYJihChi BKJia.!(biBaro 
a a no.D:JIO)KKY B6JIH3H nHI<a. IIp_H yny~meH_HH 6biCTPO,Thi 
ra .CXeMbl COBna,AeHHH MO)KHO ,A06HTbCH nOJIHOrO YHH'I' 

. H yBeJIH'IeHHH BbiCOThl liJoTOnHKa. 
3<lJ<iJeKTHBHOCTh cqeTa cyMMHpyro~ero KoMnTOH 

· MeTpa CHH)KaeTCH B 16 pa3 no cpaBHeHHIO C o.ziHOI<pHC1 
MeTpoM, T.e. napaMeTphi cneKTpoMeTpa npH pacnono 
a o.n;HOM KpHOCTaTe · cyltiecTBeHHO ~yqwe, ~eM· cnei< 
.!(eTei<TOpOB B OT.!(eJihHbiX KPHOCTaTaX. 

· B I<a)I(,AOM KOHI<peTHOM cnyqae nocTaaneHHaH 
uenecoo6pa3HOCTh Toro HJIH HHoro pe)I(HMa pa6o1 

Bo3MOJIC1lOCIIIb ebJOeAeHwl' u.wnyAbcoe 3aoa1mo 

Hccne.noaamich BOJMO)KHOCTh pa6oThi cneKTPt 
caMocoana.D:eHHH. TaKoii. pe)I(HM .MO)I(eT 6biTh uenecc 
npHKJia.!(HhiX 3a.!(a'l npH He06XO.!(HMOCTH Bhi,D;eJIHTh H 
O.D:HY HJIH. HeCKOJihKO JIHHHii 3a,AaHHOH 3HeprHH. CxeMa 
Topa noica3aHa Ha plic. 8. lihiCTpa!l cxe:Ma coana.!(eHHH 
·I<O H_MnyJihChi, orpaHH'IeHH~~e nopora_MH ,AHCKPHMHHaT 

·s 



IMaTopa/;·.y'IHTLJBaJICL 
KTopa. YaenH'leHHe Ko­
:y,IJ;weHHIO pa 3 pewe HHH: 
IHe He xyme, 'I eM .IJ;nH 

1.IJ;HHM npe.IJ;ycHnH:reneM 
nTHManLHLie CMetne~HJI 
>BLI, WYM 3a C'leT. TOKOB 
leTcH ~opoWHM. RAB:H-., 
>e yaenHq(mHe eMKOCTH 
[; 3a c'leT ;noro pa3pe-

no clJo:ronHKY, .IJ;nH co • 
x ,IJ;eTeKTOpoB H ua 20o/o . 
:yMMa 3clJ4JeKTHBHOCTeit 
TpauHeH B O,IJ;HOMC'leT· 
lOB, T .e. Kam,IJ;LIHHOBLIH 
L .itononHH:renLuoe yae-
· 6LITL 6onee· qeM npo:­
ICKoro pacceHHHH Mem-. . -

'OMn1110H06CKOZO 

aqec:rue CYMMHpyrome­
f.W~HHJO clJoua, o.6ycm>B~ 
I repMaHHH B3aHMO,IJ;eit-' 
ro pacceJIHHJI~ PacceH~ 
npH BKnJO'leHHH ,IJ;eTeK ~ , 
:CJI H ,IJ;aJOT BKna.IJ; B nHK 
[ 1-aKoro cneK:rpoMeTpa 
fl H3 HHX • HCnoni.30Ba· 
:eKTOPOB B · OT,IJ;enLHLIX 
~aMH. :SnoK·cxeMa :ra-

• • - • ' ' • ' > • ~ • 

[eTpa npe.IJ;c:raaneua ,ua · · 
~TBYJOT B O,IJ;HOM ,IJ;eTeK­
yroM, perHCTPHPYJOTCJI . 
. . ~ nony'lef:II;ILIH C ·n,9 -· 
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MOIULJO cneK:rpoMe:rpa, noi<aJaH· Ha:pHc, 6. KPHBaH 1 - cneKTp, CHHT~Iii.' 
a cnyqae, Kor.IJ;a y. -HcTO'IHHK, ,IJ;e:re:K:rop I, ,IJ;eTeKiop I I pacnonoA<eHhi 
mi.· o.IJ;Hoii npnioit, :r.e • .IJ;e:re:K:rop ·II perHc'tpHpye:r :ronLKo•pacceHHHe 

. y. -ny<teit anepe,IJ;. KpHBaH>2.- ,IJ;eTeK·T~P ll pacno.immeH no,IJ; yrno:M 
90" ''no ·o:rHoln:eiiHro K HanpaaneHH:K> y -nyqeit Ha ,IJ;e:reK:rop I. B nepaoM ,. 

. . cnyqae OTHOuteHHe BLIC OTbl cPOTOnHi<:a K BLICOTe KOMUTOHOBCKOH no,IJ;noiKKH ::, 
yaeiiH'liiBae:rcJI a 3 pa3a, a no a:ropoM • a 5 pa3, HO · JclJclJeKniBH.ocTL ;.Ta­
KOrO cneKTpOMeTpa yMeHLWaeTCJI B'26 pa3 no cpaBHeHHJO C O.IIHHM .IIe· >. 

:reK:ropoM. Ha pHc. 6 noKa3aH :raKme cne:K:rpTonLKO pacce.a;HHLIX JIY'leit, 
perHcTpHpyeM'hix ,IJ;e:reKTOpoM II /KpHBan 3/, a :raKme cne:K:rp y -nyqeif: 
TOnLKO OT nepaoro ,IJ;eTeKTOpa, K~TOPLie, p~cceHBaJICb', ~nona,IJ;aiOT BO I r 

· .IJ;e'TeKTOp /KpHBaH 4/. .. · ' . 
· · ·'· Hccne,IJ;oaanacL ·B03MOmHOCTL no.IJ;o6Horo coe.IJ;imeHHH ,IJ;eTeKTopoa, 

pacnonomeHHbiX Ha onH3KOM paCCTOnHHH ,IJ;pyr OT .IJ;pyra B O,IJ;HOM KpHO~ 
CTaTe. 0.IJ;HH H3 ,IJ;eTeKTOpOB 3aKpbiB~nCH OT HCTO.JHHKa Y ·nyqeit cnoeM 
CBHHUa TOniUHHO.H 10. CM. CneKTp 12 Na ··, CHJITblH C llOMOIUbiO'TaKoro. -. · 
cneKTPOMe:rpa, noKa3aH ua' pH C. 7. B 3TOM cnyqae OTIJ:OW~HHe· BbiCOTbl 
nHKa K no,IJ;nomKe yaimH:..IHaae:rcn B 100_pa3. IIo,D;nomKa cneaa o:r- nHKa 

. 511 K3B o6ycnoaneHa He,IJ;OCTaTO<iHOH 6LICTPOTOH H noporOM CXeMLICOB·. 
na,IJ;eHHR. IIpocyMMHPOBaHH:t;.Ie HMiiynLCLI BKna.IJ;LIBaiOTCR He B clJoTOOHK,. 
a a no.IJ;nOiKKY a6nH3H nHKa. IIpuynyqweH_HH 6LICTPOTLI H ,CHH)KeHHH nopo~ ·· 

. ra CXeMbl COBlla,IJ;eHHJI MOiKHO ,IJ;06HThCJI nonHoro YHH'l'fOmeHHJI no,IJ;nomKH . 

. H yaenH'leHHJI BLICOTbl clJoTOnHKa. 
3clJclJeKTHBHOCTb C'leTa CYMMHPYIOJ.Uero. KOMnTOHOBCKOro cneKTpO-

. MeTpa CHHmaeTCJI B 16 pa3 no cpaBHeHHIO C O,IJ;HOKpHCTanbHbiM cneKTpO· 
Me:rpoM, T .e. napaMeTpLI cneKTpoMeTpa npH pacnonomeHHH ,IJ;eTeK:ropoB 
B .O,IJ;HOM KPHOCTaTe. cymecTBeHHO nyqwe, "'leM. cneKTpOMeTpa H3 .IJ;BYX 
.IJ;eTeKTOpOB B OT.IJ;enLHLIX KpHOCTaTaX. 

· B Kam.IJ;OM KOHKpeTHOM cnyqae noc:raaneHHaH 3a,IJ;a'la, onpe,IJ;enHT 
uenecoo6pa~HOCTb :roro HnH HHoro pemHMa pa6o:ri.1 cneK:rpoMerpa. 

Bo3MOJICHOC111b ebzOeiH!HUJI uMnYilbCoe 3aOaHHOi1 3ilepzuu 

Hccne.IJ;oaamicL ao3MOiKHOCTL pa6oTLI cneKTpoMe:rpa B pemHMe 
caMocoananeHHH. TaKoii: peiKHM .Mome:r 6LITL uenecoo6pa3eH .IJ;nH pH.IJ;a 
npHKna.IJ;HbiX 3a,IJ;a'1 npH He06XO.IIH:('dOCTH BLI,IJ;enHTb H3 o6mero cneKTpa • . 
O.IJ;HY HnH. Heci<onLKO nHHHH 3a.IJ;aHHOH 3HeprHH. CxeMa BKnJO'leHHH ,IJ;eTeK• 
:ropa noKa3aHa Ha pH·c. 8. liLic:rpaH cxeMa coana.IJ;eHHH nponycKael- :ronL­
·KO HMnynLcLI, orpaHH'leHHLie noporaMH .IJ;HCKPHMHHaTopa, OKHO Ko:roporo . ... .. . ... 
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ycTaHaBJIHaaeTCH Ha onpe,n;eneHHyro :meprmo. 'raKHM o6pa3oM; aHaJIH3H-:­
pyeTCH TO.rib:Ko' JIHHH.!l ~ 3a,D;aHHoiL :meprHH~ CH.!ITbiif C llOMOtni.JO . JiaHHO.H 
.cxeMbi cne·xTp Ii:oxa3aH H:a·'Jnlc. 9: · · ·. · · . · 

HacTo:S:uiire · ilc6ne,n;oaaH:Hx noxa3biBaJOT ocymec'i'BHMOCTL yaeJIH'lle­
HH.!l 34JdJeKTUBiiOro_ 06'beMa· . y - cileKTpOMeTpa iiyTeM ycTaHOBKU .D;BYX, 
Tpex H 6o]n!e ,'. ·ae(Li) :..,n;el-e~T<)poB B Q.D;HH. xpuocTaT.uucnonL3oBaHH.!l 
UX C OT.D;eJILHbiMH rrpe):\ycUJIUTeJI.!IMU B pa3JI:biX pe:>KUMaX.-IIOKa3aHo;'liTO 
napaM_eTpLI Tlixoro ·cnexipoMtnpa nyqine na.PaMeTpoa cneKTpo:Me.fpa,~ 
cociaBneHH.Oro·u3 .zuneKTo.po:B'.-8 oT,n;enLHLIX xp~ocTaTax •. 

ABTOpLI BLipa)KaJOT . 6naro,n;apHOCTL · qneHy-xoppecnoH.D;eHTY AH 
.CCCP <IJ.JI. Illanilpo 3a nocTaHOBKY 3a,n;aiJ:u u UHTepec K pa6<;ne, li.Ko· 
aaqeaoii u A.B.)l;MiiTpoBy ·3a noMOtnL npu u3roToaneHuu ,n;eTeKTopoa • 

. . 
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