AOLNATOK B

XapakrepucTuka cnektpocgoTomeTpiB 3 4iIOAHUMU MPUCTPOAMU
MepeBaru giogHoi cnekTpockonii
AK npoBigHi BMroTOBMNIOBAYI Takmx Mpunagis, aBTOpPM BBaXaroTb, L0 UA
TEXHOMOris Ma€e 3HaYHi nepeBary Hag TpaguliiHuMy ckadyrouummn Co.

LliBnake oTpumaHHs cnekTpis. LLBMake oTpMMaHHA CNekTpiB Hagae AiogHUM
C® npaBo 6yTn nepwumu npu BMBOPI Npunagy Ans BUMIPIOBaHHA AUHAMIYHMX
CUCTEM, TaKMX SK MPOTOYHNI iHXEKUIVIHUIA aHani3, KOHTPONb NPOLECy Ta KiIHETUYHI
BMMipIOBaHHA. Hanpuknag, Ha puc.72 3o00paxeHi CnekTpu, BUMIPSHI B
iHTepBanax 1 cek Mia Yac peakuii rigponidy CynToHy. TyT 3HUKHEHHS peareHTa
i NosIBy NpPOAYKTY MOXHA KOHTPOMOBATW OJHOYACHO.
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Ona  Ginbwocti  kopuctyBadie Y®-eugumumm CO, xT0 He npoBoauTb
BMMIPIOBaHHA Ha AMHaMIYHMX CUCTEeMax, LBWAKE OTPMMAaHHSA  MOBHUX
CreKTpanbHUX [aHuX TeX Hagae 3HadHi nepesarn. OcKinbkn MeToA Ayxe
LWBUOKWUA, BiH Ja€ 3MOry OTPMMaHHSA MOBHUX CMEKTPIB HaBiTb TOAi, KONM aHanis
notpebye nuwe ofHiei JOBXMHM xBuni. [MOBHI cnekTpanbHi gaHi MoXyTb OyTu
BMKOPUCTaHI AN KOpekuii NOMWMKW | AK napanenbHi AaHi npy NOpiBHAHHI
pesynbTaTiB.

HapewuTi, MOBHi cnekTpu MOXyTb OyTW OTpMMaHi 3 BUCOKOK MPOAYKTUBHICTIO
AN BUKOPUCTaHHSA iX npy po3pobui metogy ( ave. “Po3pobka metony”) i aons
6araTokOMMOHEHTHOrO aHanisy.

OpHovacHe BMMIptOBaHHs  Mpu 6araTbox AOBXWHAX XBUNb.  BinbliicTb
Tpaguuiiinx C® MoOXyTb BUKOHYyBaTW BUMIPIOBAHHS Npu GaraTboX OOBXUHAX
XBWUMb, ane noBWHHI i3UYHO pyxaTucs Big OOHIEl TOYKM cnekTpa Ao iHLWOi, Wwob
3po6oTn Take BUMIpOBaHHSA, a ue noTpebye uyacy. 3 giogHum CP BCi TOuUkM
CrneKkTpa MOXHa BMMIpOBaTM ofHo4acHo, i 6GaratopasoBi BMMIpIOBaHHS
BUKOHYIOTBCS 3@ TOW 4Yac, SIKMM TpaguuinHui npunag notpebye ana ogHoro
BMMiploBaHHsA. Lia meTtoouka nomnerwye BUKOPUCTaHHA METOAMK AN YCYHEHHS



nomunok. Kpim TOro, BoHa pQae napanenbHi AadHi AN NigTBEPOXKEHHS
NpaBumnbHOCTI pe3ynbTaTiB | NiABULLYE NPOAYKTUBHICTL MpU pO3paxyHKax B
6araTokoMNOHeHTHOMY aHanisi. [pn BUMiptoBaHHI Npy 6araTbox AOBXUHAX XBUIb
HeobXigHO 30epiraTm MeHLY KiMbKiCTb AaHuX, HXK 3 MOBHUM CreKTpanbHUM
BUMIPIOBaHHAM. Ane MeToOaOUKN YCYHEHHS NOMMUIOK iHKONM MEeHLU eeKTUBHI, HixX
Ti, WO MOXYTb ByTW BUKOPUCTaHI 3 MOBHUMMW CNIEKTPaMW.

3aBAsiKM BUMKOPWUCTaHHIO anbTepPHATUBHUMX [OOBXWH XBWMb ANS BUCOKUX i
HU3bKUX  KOHLEHTpaUiMHMX iHTepBaniB, npuW 3acTocyBaHHi AiogHux CO
AVHaMIiYHUA  iHTepBan MoOXHa  36inblmMTM OO0  Makcumymy. ABcopbuiliHi
MaKCMMYMWU MOXYTb OYyTW BUKOPWUCTaHi Ansi BMCOKOYYTNMBMX BUMIpIOBaHb, a
OOBXMHA XBWIi 3 HM3bKUM MOMMMHAHHAM Ha Goui cmyrn abcopbuii 3anobirae
nomMmrkam 3a paxyHoK po3CigHOro cBiTna.

Hapewri, giogHun C® moxe 3acTocoByBaTuCS B TUX DGaraTbox BUnagkax, ae
paHilwe notpidbHmn 6yB goporun CP.

Wavelength resettability. TpaguuinHi mexaHiyHi ckanytodi CP 3aBxan mMakTb
NOMUIKYy MpU NepeHanaromxeHHi noxuHu xBuni  (wavelength resettability?).
BoHn
BiAYYTHI TakoX A0 Apenidy AOBXMHW XBUIi BNPOAOBX AOBroro 4vacy. Ockinbku
AioOHI npunagn He MawTb PYXOMMX YacTUH ANs 3MiHM LOBXMHM XBUMI 4n
CKaHyBaHHS, TOMY i CyTTEBOI MEXaHi4HOi MNOMWUIKM 4u  Apendy He
crnocTepiraeTbCs.

[aHi onsa BCix YacTUH cnekTpa, He3anexHi Big NOMUIOK, WO TpannsTbCa npu
HanarogXeHHi AOBXMH XBWNb, SKpa3 i CTalTb BHarofi Ans aHanituka. Le
[03BOnsie BUOpaT onTuMarnbHy OOBXWHY XBUIi AN NOKPaLLEHHst AMHAMIYHOro
AianasoHy, 4yTnMBOCTi Ta BMOIpPKOBOCTI npu po3pobui metody. Kpim Toro, ue €
CyTTEBMM B MeToAMKax NiOBULLEHHS  YYTNMBOCTI npn  BUKOPUCTaHHI
YCEPEAHEHHST AOBXUHW XBUITi, 3MEHLUEHHS YYTNMBOCTI AM1S CUITbHOMOMMMHAKYMX
CMonyk, a TakoX Ans NiOTBEPIKEHHST AKOCTI JaHWX MpU  BUKOPUCTaHHI
NiaTBEPXKYBANbHMUX JAOBXWH XBWMb. IHLWi METOAMKM, WO BUKOPUCTOBYIOTbL MOBHI
CnekTparnbHi AaHi, BKMOYalTb 6araToKOMMNOHEHTHUI aHani3, po3pobky metoay,
NiaTBEPIKEHHS IKOCTi AaHMX Ta NOXiAHY CNEeKTPOCKOoNito.

Boane HanarogXeHHst OOBXWMHU xBuUni B giogHux C® nokasye Takox, LWO
Oyob-AKi BiOXWMNeHHst B pe3ynbTaTax BKMIpIOBaHb BigbyBalOTbCA 3a paxyHOK
3pas3ka, a He MNOMWMKW Npu nepeHanaromKeHHi npunagy. TakuM YUHOM,
no3uTuMBHA igeHTUdikauis Cnonmyk MOXNMBa HaBiTb Y BMNAAKy, KOMW CMEKTpu
PaKTUYHO iAEHTUYHI, ane MatTb HE3HAYHUI 3CYB AOBXUHU XBUITI.

Kpim Toro, BMMIpSHi CNeKTpM CTaHAApTiB MOXyTb OyTn 30epexeHi i
BUKOPUCTaHi Yepes Kinbka OHIB, TUXKHIB | HaBiTb MIiCALIB ANS KiNbKiCHOro aHanisy
0e3 MOBTOpPHOrO  BMMIPIOBaHHS  CcTaHgapTiB. Llem meTon  nmokpalye
NPOOYKTUBHICTb, 0COBNMBO y BUMNAAKy OOPOrMX, BaXXKOAOCTYMHUX YW HECTIMKUX
CrMonyk.

Yytnueictb. [OuHamiyHum pgianasoH pgiogHoro C®  moxHa we 6Ginbwe
PO3LUMPUTU MPU HU3BKUX PIBHAX MOMMWHAHHA. Taki npunagyM MeHWw cknapgHi i



MaloTb MEHLlE OMNTUYHUX MOBEPXOHb, HK TpaguuivHi. Ak  pesynbTart,
NPOXOMXKEHHSI CBITNa Kpalle, a PiBHI LUYMY HUXY.

MOXnKMBICTb LUBMOKOrO OTPUMAHHS MOBHMX CMEKTPIB MOXeE LOMOMOITU TaKoX
NiABULLMTU CNEKTparnbHy YyTNMBICTb MPU BUMKOPUCTAHHI METOAMK YCepeaHEeHHsI
yacy Ta ycepeaHEHHs! JOBXUHU XBUII.

CratuctuyHi gaHi. [fiogHi C® ckaHyoTb Tak WBMAKO, WO 6araTopasosi
BUMIPIOBaHHS MPOBOAATLCH | YCEPEAHIOTLCA OAHOYACHO. [ns KOXHOI TOYKM
pO3paxoBYETbCS | CEPEAHE, | CTaHAapTHe BiaxuneHHs. CTaHgapTHE BiOXUINEHHS €
MipOI0 HAAIMHOCTI Pe3ynbTaTiB i 0AEPXKYETLCH ANA KOXHOI BENVYNHU NOTNNHAHHSA
B CMEKTPi. AK yXe 3a3Havanocs, oAHe BUMIPIOBaHHA He Ja€ TOYHUX pesynbTartis.
A i3 3BnyaniHumu CP Ha GaraTtopasoBe BMMIpIOBaHHS BUTpayaeTbecs Ayxe barato
yacy.

CratucTuyHi gaHi, oTpMMaHi Mpu BUKOpPUCTaHHI AiogHux C®, 3py4dHi ans
OLHKM SKOCTi pe3ynbTaTiB aHani3y i NOBUHHI BUKOPMCTOBYBATUCL MpU pPo3pobLi
mMeToay.

HapinHicte. [HiogHi C® mexaHi4HO NpocTi B TOMY, LLO BOHU MalXe He MalTb
pyxomux 4actuH. OCKiNbku AesKi YaCTUHW MOXYTb PyWHyBaTUCH, Ui npunagu
AyXe HagivHi. YTpumaHHa Uux npunagiB 3Ha4yHO AelleBLUe, HiX TpaguuinHmx,
OCKINbKM BOHM He noTpebyloTb MOCTIMHOrO Aornsay i nepekaniopoBku.
BupaxyBaHo, o B cyyacHux giogHux C® Herapasgm TpannsioTbCs OAMH pas Ha
10 pokiB (32 BUHATKOM 3aMiHK namn).

Bigkputa 3oHa. 3aBAOskv BOAnoMy BUMKOPUCTAHHIO ONMTUKM B Mpunagi, 30HY
3paska giogHoro C® HenoTpibHO 3akpuBaTW, OCKINbKM Mpunag He crnpurimMae
HaBKONWLWIHE cBiTNO. KpiMm TOro, TakMm Au3anH NigBULLYE NPOAYKTUBHICTL 3a
paxyHoK Oinbll nerkoi 3aMmiHn 3paskiB, i Ha Takomy C® moxe OyTn BuMipsiHa
GinbLua KinbKiCTb TUMIB 3paski..

Heponikn giogHoi cnekTpockonii.

Ockinbkn cyyacHi giogHi CO BigpisHATLCA  Bif 3BUYANHUX CkaHytoumx CO,
BUHMKaeE GaraTo 3anepeyeHb (Cynepeyok) CTOCOBHO iX poboTu.

Po3ginbHa 3paTtHicTb. Y 3BuyanHomy C® po3finbHy 34aTHICTb MOXHa NErko
3MiHIOBaTK, BapilolouM WWPpUHY wWinuHu. B giogHomy C® posginbHa 3gaTHICTb
3anexuTb BiA AodaTKoBOro dakropa: KinbKOCTi AioA4iB Ha Ai0AHOMY MPUCTPOI i
BiJ, OianasoHy OOBXMH xBumb. [0 HeAaBHOro 4yacy AioAaHi npunagu Manu Aesiki
OOMeXeHHs B pO34inbHii 34aTHOCTI B MOPIBHSAHHI 3 mpunagamu, WO MawTb
po3ainbHy 3daTtHicTb 2 HM. La npobrnema BupiweHa B Cy4acHUX AiOOHWX
NpuCTPOsAX, AKi MaloTb Ginblue enemeHTiB. XO4 AiOOHI Mpunagn i He MOXyTb
OOCArTM po3dinbHoi 3gatHocTi 0.5 HM 4M MeHwe, siky MOXHa OoTpuMaTth Ha
OesKuX TpaauuinHuX npunagax, Taka BUCOKa po3fifibHa 34aTHICTb MOXe i He
OyTn HeobxigHoto B GaraTbox aHanizax. Kpim TOro, npv BUCOKiA pO3AiNnbHin
30aTHICTI OO AeTeKkTopa HaaXoAWTb MEeHLUe CBiTna i YyTNMBICTb 3MEHLUYETLCH.
Hanpuknag, sIKWO CnekTp ckaHyeTbCs 3 po3dinbHoto 3paTHicTio 0.1 HM, ans
odepXaHHs crekTpa 3 XOpOoLMM CMiBBiAHOLIEHHSAM curHan/wym 3HagobuTbes
roguHa un HaBiTb GinbLue Yacy.



PosciaHe cBiTno. B nocnigoBHO ckaHylodOMy npunagi poscisHe CBiTMO
3MEHLUYIOTb LUMSXOM BUKOPUCTaHHA inbTpiB, AKi PO3MIlLyOTb Ha CBITNOBIN
AopiKui nepen MoHoxpomaTtopoM. Ui pinbTpn HeobxigHO MiHATK BignoBigHO Ao
OOBXVHU XBWMi nagatoyoro ceitna. B pgiogHomy C® BukopuctaHHs inbTpiB
TakvM YMHOM, SK MpaBuno, obmexye iHTepBan LOBXUH XBUMb, KU MOxXe ByTu
BUMIPSIHUI 4NS chekTpa
ofHoyacHo. 3amicTb Lboro inbTpy po3millytoTe 6e3nocepenHbo Hag Ai0AHUM
npucTpoeM. Ane 4epes Te, L0 BCi JOBXUHW XBUIb CBIiTNa 3aBXAN 3HAaX0OATbCS B
30HI [fgeTekTopa, po3cisHe CBiTNO TyT O6inbw npobnematuyHe, HiX npu
BMKOPUCTaHHI Tpaguuiiinx Co.

[o HepaBHa B giogHux C® cnocTtepiranvcs BULLi piBHI PO3CiiHOroO CBiTNa, HixX
y 3BMYanHux npunagax. Ane B cydacHomy C® wmapkm HP 8453 BigbysaeTbcs
npouec, SKUA BUKOPWCTOBYE 30aTHICTb OiOOHOrO MPUCTPOK LUBUOKO CKaHyBaTw
NMOBHUA CMEKTP, i UMM 3HA4YHO 3MEHLIYETbCS po3CisHe  cBiTno. CnoyaTtky
CKaHYETbCHA NMOBHWUI CMEKTP, MNOTIM Y CBITNOBY OOPKKY PO3MILLYIOTb OIiNbTP, SKUiA
6nokye Bce cBiTno Hmx4e 430 HM, | gani BUMIptOeTbCs crnekTp B obnacTi 430 HM.
€OvHMM  CBITNOM, WO CNpUMAMaEe [eTeKTop, € po3CisiHe CBITMNO, fKe MNoTiM
BiAMiHAeTbCA BiO ogepxaHoro padiwe pesynbraTy, o6 ogepxaTun CrnekTp 3
NnonpaBKo Ha pPo3cCisiHe CBiTNO. Becb npouec 3arimae Bcboro 5 cek ( 3 ggoma 0.5-
CeK BUMIPIOBAHHSAMM) i 3MEHLUYE PO3CifHEe CBITNO OO0 PiBHIB, €KBIBANEHTHUX 4K
HaBiTb MEHLLUMX, H>XX NPU BUKOPUCTaHHI TpaauLUinHNX npunagis.

Posknag  3paska. Ockinbku pgiogHun C®P onpomiHoE 3pa3ok 3 ycima
OOBXVMHaAMW XBWUIMb CBiTNa, MOXNMBO, WO 3pa3ok Oyae pyWHyBaTucb. Ane
iHTEHCMBHOCTI CBIiTNa, WO BMKOPUCTOBYKOTLCS B AiogHomMy C®, He BuMLi, HiIK y
TpaguuiiHomy npunagi. Tak, SKWO NOBHUIM CMEKTP NOCMiAOBHO CKaHYETbCA Ha
3BMYyanHoMmy CO®, 3aranbHa KinbKiCTb CBiTNa (Cyma BCbOro CBIiTHa MpW KOXHIN
OOBXMWHI  XBUNI), WO Nonagae Ha 3pas3ok, Taka X, Ak i B giogHomy CO. Akwo
3pas3ok poTouyTNMBMIA, TO obmaBa Npunaan B O4HaKoBin Mipi ByayTe pynHyBaTtu
3pa3ok. Ane BigoMi BMMNadKK, KONM Ha AOi0AHOMY Npurnai ogepXXyBanu CnekTpu
BMCOKOYYTNMBMX 3pas3KiB, SKi HE MOXHa OfiepXaTu Ha 3BUYaHOMY Npunagi.

Mpyn BUMIpPIOBaHHI OOHIET AOBXMHM XBUMi  3BMYaAWHWA npunag Mae sBHi
nepeBarv Haj [LOiOOHVMM, OCKINbKM 3pa3oK OMPOMIHKETHCA 3HAYHO MeHLwwe. Ane
npakTu4yHo npobnemu, noB’sidaHi 3 (POTOPO3KNaAAOM 3paska, 3yCTpivarTbCs
HaA3BMYaNHO pigKo.

Ha yac HanucaHHS UbOro nigpyyYHuMka asTOpam He Oyno BiJOMO >KOAHOrO
3a0KYMEHTOBAHOIO BUNAaAKYy.

CknagHicte. [leski kopucTyBadi BBaXawTb [iOAHI npuvnagyM  3aHapTo

CKIagHUMM.
OpHak, X0d BHYTPILLHIA Npouec oaepXaHHSA AaHMX Ha Takux npunagax i cnpaegi
HabaraTo CKnagHiWuWi, HiXX Ha 3BMYaANHMX, KOPUCTYBaY HIKONW He BigYye LbOro.
Xo4 piogHi Npunagu reHepyloTb 3Ha4yHO Ginblue gaHux, HiX 3BWYalHi, Ui AaHi
nerko obpobnstoTbcs MaTeMaTnyHo. Kpim Toro, Ao4aTKoBi AaHi MaloTb YUCTEHHI
nepesaru, ik Lie po3rnsaganocs ynpoaoBX BCbOro NiapyyHuKa.



HapelwwurTi, xou giogHi C® MOXyTb faBaT HEKOPEKTHI pesynbTaTh npu
BMMIipIOBaHHI (hNyopecueHTHUX 3paskiB, Y TpaguuiHux npunagax
CMOCTepIiratoTbCa Taki )X camMi MOMUITKN.



