aea 3. NMpo6onigroToBka Ta BUMiptoBaHHA
Pipki 3pa3ku

KioBetn

Y®-Buagnma CnekTpockonisi 3aCTOCOBYETLCA FONTOBHMM YMHOM 515l BUMIPIOBAHHS pigvH abo poauuHis. Ller cnocio
NPOCTWI | 4O3BOMNSE NPOBOAUTM BiNbLU aKypaTHWIA KiNbKICHWUIA aHani3, HXK BUMIPIOBaHHSA Yy BUNaaKy TBEPAMX PEYOBUH.
Y uin meToauLi B KIOBETY BMILLYIOTb piAMHy abo po3uuH. B igeani, kioBeTu NOBMHHI 6yTW NOBHICTIO Npo30pyMK NpK
BCiX JOBXMHaX XBUIb, OCKiNbKM Byab-sike NOrMUHAHHSA 32 PaXyHOK KIOBETU 3MeHLUYE e(DEKTUBHUIA NiHINHWNA
OuHaMiYHUI giana3oH Ans 3paska. Hanpuknag, aKkwo BepxHs Mexa iHCTPYMEeHTanbHOro niHiinHoro Agiana3oHy
cTtaHoBuTb 2,5 AU, a kioBeTa nornnHae 1 AU, To npyaaTHUi giananasoH Ans 3paska 3anuwaetbed Mixx 12,5 AU,
T06TO BCbOro 1,5 AU.

Hanpgeweswi kioBeTn pobnaTe 3 nnactMacu, 3Bu4anHo 3 akpuny. Lli KloBeTn He pe3nCTeHTHI 40 BCiX PO3YMHHMKIB
i Ayke nornnHatoTb HWx4Ye 300 HM, WO pobuTk iX HenpuaaTHUMK ANst BUMIPIOBaHHSA B Ui obnacTi. MocnigoBHicTb
(MOrnNUHaHHSA | JOBXMHA OOPIHKKM) MOXE 3MiHIOBATUCS Bi KIOBETU 4O KIOBETU, B 3aNEXHOCTI Big BUPOOHUKA.

CknsiHi KIOBETU AeLL0 AOPOXYi Bif, NNacTUKOBMX, ane GinbLlu TpuBani y BUKOPUCTaHHI (MOXYTb BUKOPUCTOBYBaTUCS
NPOTSIroM AeKinbKox pokiB). CKrno cunbHo nornmHae Hwkye 320 HM | TOMy HeMpuaaTHe A1S BUMIpOBaHb Y Liii

obnacri.
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CnnaeneHi kBapLeBi KtoBETU MOMiIpHO Npo3opi Ao 210 HM. Hankpalli KioBeTM BUrOTOBMSKOTD i3 CMNaBneHoro
CUMHTETUYHOIO KPEMHE3EMY BMCOKOT YUCTOTU, BOHM NoMipHO npo3opi o 190 HM. Ha puc.38 nokasaHi abcopbuinHi
XapaKTEPUCTMKN KIOBET i3 pidHMX maTepianiB. Tpeba nam’araTty, Lo Bci MaTepianu aatoTb Sk HanveHwe 10% BTpatu
TPaHCMICIT Npun BCiX AOBXUHAX XBUIb.

Twvnu KroBeT

B3arani goctynHui wWnpoknin BUGIp KIOBET, ane TyT po3rnagatTbes Hanbinblu Baxnuei kioBeTu. HanyacTiwe
BMKOPUCTOBYIOTb NPSIMOKYTHI KloBeTH (puc.39a). BoHn npuaatHi npu goexuHax gopikkm Big 1 go 100 mm, ane
Hankpalla goBxuHa gopikku 10 mm. Maixe BCi NPSMOKYTHI KIOBETU MatoTb TOBLUMHY 12,5 MM. Akwo 06”em 3pa3ka
nimMiTOBaHMIN, 4acTo BUKOPUCTOBYIOTb KIOBETU 3 BikOHLEM (puc.398).

(a) (b) (a) (b)

Konn 06”em 3paska 3aHaAaTo NiMITOBaHWI, MOXHA BUKOPUCTATU MIKPOKIOBETH, SIKi 3MEHLLYIOTb 061acTb 3HAXOMKEHHS
3paska 40 ManeceHbKOi AiNsHKM (TMNoBo 2x2,5 mm). [Ina BUMiptoBaHHs NOTPiGHO BCboro npubn. 60 mMkn 3paska. B
cnevjianbHMX MiKPOKIOBETaxX MOXHa BUMIpATM 06”em 3paska Ao 5 mkn. [Npu aBToMaTU4YHOMY BUMIpIOBaHHi
BMKOPUCTOBYIOTb NPOTOYHI kioBeTu (pnc.40B). BoHu ByBatoTb pi3HMX po3MipiB i reoMeTpuyHOi 6ygoBu i npuaatHi ons
BMMIPIOBaHHS MPW LUMPOKOMY Aiana3oHi JOBXUHN SOPIXKKN.

Mpn BUKOPUCTaHHI KIOBET 3 BIKOHLIEM i MIKPOKIOBET YacTUHA Nny4dka CBiTna 6110KyeTbCs, BUXiO 3MEHLLYETLCS |
YYTNMBICTb 4O OESAKOT Mipy KONMBaeTbCsA. BTpaTta 4yyTnnBOCTI 3aneXxuTb Bif pOo3Mipy BiKOHUS Ta Big, ONTUYHOI
reomeTtpii.

[xepena NnoOMUNKu

AKWO KIOBETM MalOTb XOPOLLMIA Au3aliH, iX BHECOK B MOMWIIKY NPU BUMIPIOBaHHI MOrMNHAHHA Mae byTn
MiHiManbHUM. OfHak, aHaniTyk NOBMHEH ByTW CBIJOMUM



[OEKiNbKOX NOTEHUianbHUX [Xepern NoOMUITKK.

Ockinbku BUMIpsIHE NOTMUHAHHS 3aNeXnTb Bif [OBXWHWN AOPKKM, B aBCOMOTHMX BUMIPIOBaHHSX BaxBa
TOYHICTb AOBXUHM JOPIKKU. [JOBXMHA [OPIKKU KIOBET XOPOLLOi AKOCTi CTaHOBUTbL nrtoc-MiHyc 0.01 MM Ans 4OBXMWH
popixxkn Big 0.5 go 100 HM. [Ina MmakcMManbHOI KifbKiCHOI TOYHOCTI 04Ha i Ta cama KloBeTa NoBUHHA
BMKOPUCTOBYBATMCb Afsi BUMIPIOBaHHA | CTaHAapTy, i 3paska.

Konwu kioBeTy BMiLyOTb B MPOMiHb 3pa3ka, BOHa CTae akKTMBHMM ONMTUYHUM KOMMNOHEHTOM. He piBHi (He nnocki)
abo He naparnenbHi ONTUYHI MOBEPXHI MOXYTb BUKPUBASTA ONTUYHWUIA NPOMIHb | BUKNUKATK BIANOBIAHI NOMUITKN Y
nornuHaHHi (auB. “'eomeTpisa 3pa3ka”). Halkpalyi KloBETW MaloTb OyXKe NIOCKi i Ayxe napanenbHi onTUYHI NOBEPXHI,
SKi 3BOAATb 4O MiHIMyMY iX BNAMB SIK ONTUYHUX KOMMNOHEHTIB. KioBeTa 3aBXau NOBMHHA MaTu ogHe 1 Te X
MOMOXEHHS, ANs Toro, Wob onTuyHi edbekTn Byny ogHaKoBMMM AN BUMIPIOBaHHS i crinoro gocniay, i 3apaska.

[na koBeT 3 BIKOHUSAMUM Ti YaCTUHM, L0 He BMilLYOTb 3pa3ka, NoBMHHI 6yTn aobpe 3amackoBaHi, o6 no3dyTucs
HebaxaHoi TpaHCMicii i BinbuTTa Yepes 60KOBI CTiHKU. AKLIO He 3pobuTn Lboro, pesynbTaTn OyayTe NOMUITKOBUMM.
CTyniHb NOMWIIKM 3aneXnTb Bid ONTUYHOT reoMeTpii Mo 3paska. AKLWO ONTUYHUIA NPOMiHb OYyXe CAOKYCOBaAHWN,
TaK Lo 3Ha4yHa YacTvHa CBiTNa NPOXOAUTb Yepes Ay)Ke Manuii OTBIp B KIOBETI, pe3ynbTaTu 3 He3aMacKoBaHNMM
KloBeTamu 6yayTb HabaraTo akypaTHILLUMMMW, OCKINIbKM ONTUYHI KOMMOHEHTN MaloTb ehEKT CaMOMaCKyBaHHS. 3 iHLIOro
OOKy, SKLLO ONTUYHWIA NPOMIHb LUMPOKWIA | NapanenbHUi, BENvka YacTuHa CBIiTNa NpoXoauTb Yepes CTiHKU KIOBETH,
3aMmicTb camoro 3paska, i pe3ynbtat 6yayTb HeakypaTHUMMU.

KioBeTun Tpeba Gepertu Big noapsinvH, He TopKaTUCst NanbLsMY ONTUYHUX MOBEPXOHb, 60 BIAOUTKMU NanbLis
MOXYTb CMIPUYMHUTI 3HAYHE NOrMMHAHHSA. KO ONTUYHI NOBEPXHI KIOBETU 3abpyaHunucs, kioBeTy Tpeba ctapaHHO
npoTepTn choTorpadiyHMM MaTepianom (CEpBETKOID); HAKLLO X KioBETa cTana cunbHO 3abpyaHeHoto, it MOXHa
NPOMUTM M”SIKUM MUIOYMM 3acobom abo crneLianbHOK MUIOYOKD pianHOHK. MNpu Ayxe cunbHOMY 3abpyaHEHHI MOXHa
06pobuTK KIOBETY CONSAHO ab0o a30THOK KMCIOTOH).

BuGip po3unHHMKa

loeanbHUA PO3YMHHKK 118 NPUrOTYBaHHST PO3YMHIB 3pa3KiB NOBMHEH PO3YMHATM BCi BUAM CMONykK, 6yTn
HEe3alMMUCTUM i HETOKCMYHMM i MOBHICTIO MPO30PMM NpW BCiX JOBXMHaxX xBuni. [lo ineany HabnwmxkaeTbca BoAa, ane
BOHa He npuaaTHa ans 6aratbox HENOMAPHMX OpraHiyHMxX cnonyk. B Tabn. 4 HaBeaeHi oesiki 3 HakyacTiwe
BMKOPUCTOBYBAHMX PO3YMHHUKIB. 3@ BUHSTKOM BOAM, BCi Ui PO34MHHMKM Jal0Tb CkopoYeHy (cut-off) JoBXMHY XBuni B
Y® obnacTi, HuK4e siKoi BOHU Ayxe nornuHatoTb. (Tabn.4 ctop.68).

3 NEeTKMMU OpraHiYHUMM PO3YNHHUKAMU, TAKUMU SIK aLLETOH UM METUINEH xnopua, 6axkaHo KopucTyBaTucs
3aKpUTMMK KioBeTamu, Wwo6 3anobirtv BUNapoBYyBaHHIO, SIKe AyXe LUBUAKO MOXe NPU3BECTU A0 3MiHW KOHLEHTpaLii.

Bnnue po3unHHUKa, KOHUeHTpauii, pH Ta Temnepatypu

BaraTodbakTopiB, BKOYaOUM PO3YMHHUK, @ TaKoX KOHUEHTpauio, pH Ta TemnepaTypy 3paska BnMMBalOTb Ha
MOMOXEHHS Ta IHTEHCUBHICTb CMYr NOrMMHaHHA Monekyn. Lli napameTtpw cnig KoHTponioBatu Ans 3abesneyeHHs
MaKCMMaribHOI TOYHOCTI pe3ynbTaTiB, @ TaKoX NPW NOPIBHAHHI CNEKTPIB, BUMIPAHMX B Pi3HNX YMOBaX.

MonsapHiCTb PO34MHHMKA MOXE 3MIHIOBATU €NeKTPOHHE OTOYHEHHS MOrnnHayoro xpomodopa. Baarani,
BENMYMHA 3CyBY MOXe KOPEnioBaTh 3 MOMSAPHICTIO PO3YMHHMKA. Tak, Hanpuknag, MakCUMyM MOrMMHaHHA aLeToHy
MOXe KonmBaTucsa Big 259 4o 279 HM B 3aneXHOCTi Bi pO34YMHHMKA, LLO BUKOPUCTOBYETLCSA. Y NOPIBHANBHOMY
aHanisi 4ns BCiX BUMIiptoBaHb Chig, BUKOPUCTOBYBATU OOUH PO3YUHHUK.

KoHueHTpaLis Bnnsae nuile Ha iHTeHCMBHICTb cMyr. OgHak, Npu BUCOKMX KOHLEHTPaUIsX MOnekynspHa
B3aemogisl (Hanpuknag, AMMepu3sais) MoXe CrPUYUHATA 3MiHU OPMU | MONOXEHHSI CMYTY NOrNNHaHHA. Lli 3MiHu B
CBOI0 Yepry BNMMBaKTb Ha NiHIMHICTb 3aNeXHOCTi KOHLEHTpaLis - NOrMUHaHHA | MOXYTb NPU3BECTU A0 HeaKypaTHUX
KiNbKICHWMX pe3ynbTaTiB.

Bnnue pH Ha cnekTpy nornmHaHHs Moxe OyTu AyXe 3HaYHWM i € pe3ynbTaToM 3CyBY piBHOBArn Mk gBoma
pisHuMn cbopmamu. Hanpuknag, pH-iHgmMkaTopy BidyanbHO 3MiHIOKOTb KOMIp NpY PisHUX 3Ha4YeHHAX pH. AKwo Ha
CNeKkTp AOCNIQHOro 3paska Bnnveae pH, AnNsS KOHTPOMIO LbOro napameTpa cnif Bukopuctosysatn bydep. Ane cnig
nam’siTatu, wo Ginbwicts OydepiB cami NposiBNSAIOTL 3HAYHE MOTMMHAHHS, L0 MOXe BNMBATK Ha iHTepBan JOBXWUH
XBWIb, NMPU AKOMY NPOBOAATLCH BUMIPIOBaHHS.

TemnepaTypa Takox Bnnusae Ha Y®-suammi BuMiptoBaHHs. [NMpocTe po3LumploBaHHS pO34MHHUKA, BNacTMBe
OesikUM OpraHiYHUM PO34MHHKKaM, Moxe ByTn JocTaTHIM Ans 3miHW apparent (YsIBHOrO, pyc.KaxyLerocsi)
MOrNNHAHHS i, TaKMM YMHOM, aKypaTHOCTI KinbKiCHMX pe3ynbTarTiB. [1o TOro x, Temnepartypa Moxe BNnMBaTtu Ha
piBHOBaru, fki MoXxyTb 6yTn XiMiYHMMK abo hisnyHUMK. XopoLumm npuknagom isnyHoI piBHOBaru € AeHaTypauis
HYKINEIHOBMX KUCNOT 3 NiABULLEHHAM TeMnepaTypum, Lo BnnvMBae Ha abcopbuinHy 3gaTHicTb. HapewwTi, ocobnmeo ans
OpraHiYHNX PO3YNHHUKIB, 3HAYHUMUN MOXYTb OYTK 3MiHM KoedilieHTa pedpakuii i3 3mMiHO TemnepaTypu. Konm
KOHBEKLHUIA CTPYM CMPUYUHSE Pi3Hi TEMNepaTypu B pidHUX YacTuHax kioBeTu, edekT LLniepeHa (Schlieren effect),
LLO MPM LbOMY CMOCTepiraeTbCs, MOXe 3MiHoBaTV apparent norfvMHaHHA. SKWo BUABUTLCS, L0 TemnepaTypa
3HaYyHO BNMBAE Ha BUMIpIOBaHHS, TemnepaTypy 3pa3ka HeobXigHO KOHTPOMoBaTH 3a AOMOMOrol TEPMOCTIKOro
aepxaka(?) kioseTu. Llet gepxak moxe OyTn NPOCTUM AepakoM Yy BOOSHOMY KOXYCi, 3'€4HaHOMY 3 LIMPKYIHO0YOI0
BOAsiHOWO BaHeto, abo npunagom ang koHTponto Temnepatypu (Peltier temperature controller). 3 opraHiuHnumum
PO34MHHMKaMK HaxaHoO BUKOPUCTOBYBaTH KioBETY 3 Npobkoto, LWob 3anobirtu edekty LLniepeHa.

TBepai 3pa3ku

Ha akypaTHiCTb i TOYHICTb BUMIpIOBaHb MPO30pUX TBEPAMX 3pasKiB, TakMX SIK CKIO i KpUcTanu, BAnMBaKTb psf
dakTopiB.



BiacyTHicTb eTanoHHOro 3pa3ska

[nsa BU3Ha4YeHHS CnekTpa O4HOro KOMMOHEHTA Y TBEPAI MaTpuLi YacTo BUMIpHOIOTE TBepai 3pasku. OgHak,
3pa3ok MaTpuLi, WO He MICTUTb aHaniTy, He 3aBXau AOCTYNHWIA. Y UbOMY BUNAAKy BUMIpIOBaHHS crinoro gocnigy
Tpeba NpoBOAUTM Ha NOBITPI, OCKINbKM NpaBubHE BUMipOBaHHS (MaTpuust 6e3 aHanita) Hemoxnumee. Lieli npouec, y
HankpaLlomy BUNaaky, Aae noctiiHui Buxia? (offset) npu BCix 4OBXMHAxX XBUIb, @ B HAWTIPLLOMY — BUMIPSHWUIA
CNEKTp, L0 € KOMMNO3MTOM aHarita i MmaTpuui. TOYHWI KiNbKICHWIA aHani3 MOXNMBUIA ToZdi, KONy AOCTYNHI ABa abo
GinbLue cTaHAapTiB | KOMWM BUKOPUCTOBYETLCA KanibpyBanbHa KpuBa, Ska He NPOXOAUTb Yepes Hynb. Toai nepeTuH Ha
OCi y 03Hayae NornuHaHHs 3a paxyHok maTtpuui. Akwo 6aratopasosi (multiple) ctaHgapTv HegoCTyNHI,
anbTepHaTMBOK € BHYTPILLUHE €TanoHyBaHHSA 3 BUKOPUCTAHHAM €TanoHHOI (KOHTPOMbHOT) AOBXUHM XBWITi, NPU KN
MOrNUHaHHA aHanita He BiabyBaeTbCS.

KoediuieHT pedpakuii

BiacyTHICTb eTanoHHOro 3paska TakoX CMPUYNHSIE 3HAYHI 3MiHM KoedilieHTa pedppakLii MK NOBITPAHUM i
TBEPAMM 3pa3skoM. HAKLLO ONTUYHUIA NPOMiHb Nagae NepneHaAnKYNApHO A0 3paska, uen edpekT He3HauYHUM. AKLLO XK
NPOMiHb POKYCYETbCS, TBEPAUIA 3pa30K CTAE aKTUBHUM OMTUYHMM KOMMOHEHTOM i BNNMBAE Ha JOBXWUHY ONTUYHOI
[opixKkW. Lle B CBOK Yepry Moxe CNpUYUMHUTK 3HA4YHY 3MiHY CTyMeHs inomiHadii getektopa (auB.puc.41), wo
npu3eeae 40 NOMUIIKU B YSIBHOMY NOrMMHaHHI. Taky npobnemMy ayxe BaXKo BUSIBUTH, i, SIKLLO npunag 3
hokycoBaHUM NPOMEHEM, BOHa HE Ma€ NPOCToro BupieHHsA. OgHak, Luen eekT MOXHa 3BECTU A0 MiHIMYMY, AKLLO
PO3MICTUTK 3pa3ok kHanbnmxye 4o AeTekTopa.

i o

TBepaAi 3pasky 4acTo MOXyTb ByTW CKNSHUMYK abo NNacTUKOBUMM inbTpamu Ym niH3amu. Taki 3pasku €
aKTUBHUMW ONTUYHUMWN KOMMNOHEHTAMW B CUCTEMI | CIPUYMNHAIOTE BIOXUIEHHS Y/ 3MiHY DOKanbHOI 4OBXUHW NPOMEHS
cBiTna. B pesynbTarti, AeTekTop HEeB3MO3i BiA4yTW YacTuHy CBiTNa (anB.puc.42), ke noTiM BUMIPIOETLCH SK YSBHE
nornuHaHHs. Lien edpekt MoxHa BMABUTY Yepe3 0bepTaHHsA Yu yTPUMyBaHHS 3paska B MOro Aepxaky i 38ecTtu oo
MiHIMyMy, PO3MICTMBLUM 3pa3okK sik HanNbnmk4e 4O AeTekTopa.
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YacTo noBTOptOBaHOK MNpobBneMol B aHamiTUYHIN XiMil € HM3bKa YyTNMBICTb, fka Moxe OyTu pesynbTaToMm
HM3bKUX KOHLEHTpaLin 3pa3ka abo ayxe cnabkoi abcopbuiHoi 3gaTHocTi aHanita. MNMpu cnabkomy NOrnMuHaHHI LWyMm
npy BUMIPIOBaHHI BUKIMKAE HETOYHICTb pe3ynbTaTiB, TOMy Oydb-sike BUMIpIOBaHHS MoXe OyTW HEeTOYHMM.
3MeHLUEHHS PiBHS LUYMYy HampsiMy MOKpaLlye TOYHICTb pe3ynbraTiB. Specification (yTouHeHHs ?) wymy mae OyTu
KM4yoBMM napameTpoMm npu Bubopi CP, ane cnig nam’dratv, WO piBEHb LWYMYy MOXHAa 3MEHLUUTW, Bapitooun
napamMmeTpu BUMipIOBaHHS.

FeomeTpin 3pa3ka

Cna6Ke nornmMHaHHA

3MiHa WUPUHK LWiNUHK

Akwo CP Mae 3MiHHY LUMPUHY LLINWHK, PIBEHb LUYMY MOXHA 3MEHLUMTH, 30inbLUMBLUN LUMPUHY LWINWHW ANns
NPOXOAXKeHHs BinbLUOT KinbKoCTi cBiTna. Lie nokpawmTs cnieeigHoweHHs C/LU, ane sameHWWTb PO3AinbHY 30aTHICTb
npunagy.



YcepeAHIOBaHHA 4acy

BukopucTaHHsa ycepeaHEHMX TOHOK AaHMX 3MEHLLYE LUIYM Ha KOPiHb KBaApaTHUI Yncrna ycepeaHeHux To4ok . Ha
puc.43 HaBefeHO Npuknag nokpalleHHs cniseigHoweHHs C/LL 3 nigBuLeHHsIM iHTerpadiiHoro 4Yacy ans 6apeHuka 3
OyXe HU3bKOK KOHLEHTpaLieto. BumiptoBaHHs npoBoaunock Ha C® 3 giogHUM NpUCTPoEM 3 iHTerpauiiHMm 4Yacom Bif,
0.1 go 1.6 cek. Cnig nam’aATaTy, WO 36iNbWeHHS iHTerpayinHoro Yacy nokpailyBaTume YyTnuBiCTb nuLle 40 TUX Nip,
MOKW iHLWIi edeKTu, Taki Ak Apend, He CTaHyTb JOMIHYIOUUMU.
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YcepeaHoBaHHA AOBXWUHU XBURi

IHWOK TEeXxHIKOKW ycepedHIOBaHHA € ycepefHIBaHHA OOBXWHWM xBuni. Ha puc.44 nokasaHa LuMpoka cmyra
NOrNUHaHHA. TpaguuiiHi KiNbKICHI BUMIptOBaHHS MOXHa NPOBOAUTW MPU MaAKCUMYMi MOMMUHAHHA. AKWO  AaHi
OOCTYNHI Npu BCiX LOBXWHAX XBUIMb, TO AOAATKOBI 3HAYEHHS Ha Oyab-skomy Goui MakCMMyMy MOXHa ycepenHWUTW.
3MEHLLUEHHS WYMY eKBiBaneHTHE KOPEHI0 KBaapaTHOMY uymcna Tovok. OfHak, OcCKinbkM AofdaeTbes Ginblue TOYOK,
ycepeaHeHe NorfMHaHHA 3MeHLLYETbCS, WO HeraTMBHO BNAMBaE Ha curHan. [ng 3agaHoi WUprHU CMyr NOrNNHAHHA
NeBHEe YMCNO TOYOK AacTb onTumMarnsHe cnissigHoweHHsA C/LW (aue. puc.44).

T T T T
Opend TakoX BNNMBae Ha NPaBWUMbHICTb BUMMIPIOBaHHA MNOrNMHAHHSA. [pyY HWM3bKMX PIBHAX MNOMMUHAHHS Ans
NiOBULLIEHHS TOYHOCTI Ta akypaTHOCTi MOXHa BWKOPUCTaTU BHYTPIilUHE eTanoHyBaHHA (avB. gani  "BHyTpiwHe
eTanoHyBaHHs" ).

CunbHe NOornnHaHHA

AKWO 3pasky AyKe CUNBbHO NOTMMHAaTh, NIHIMHUA AMHAMIYHWUIA diana3oH npunagy nopyLlyeTbes (NEPeBULLYETHCS)
i 3aNMEXHICTb MK MOMMWHAHHAM i KOHLIEHTpaUieto cTae HeniHiiHow (ame. Buwe “JTiHIMHWIA OMHaMIYHWMIA dianasoH).
Hannerwe BupiweHHs Uiei npobnemn — ue po36aBUTM 3pas3ok A0 PiBHA MOMMMHAHHA B NiHINHOMY AMHaAMIYHOMY
fianasoHi. Ane 3 TBepaumu 3pas3kamu Le Hemoxnumeo. Kpim Toro, Oyab-sika cTagis nigrotoBku 3paska, HaBiTb
po3baBneHHs1 , BHOCUTb MOMWIKY. AnbTepHaTuBow € BWOIp opgHiei um Binblie OOBXMH XBuNi Ha 6Goui cmyru
NOrMMHaHHA, Ae NOrNuWHanbHa 34aTHICTb HM3bka (puc.45). Akwo ana kanibpyBaHHS BUKOPUCTOBYETHCH OOBXWUHA
XBUNi MaKCUMyMYy MOFNMHaHHA (241 HM), MakcumarnbHa KOHUeHTpauis npubn.0.26 mr/mn moxe 6yTn BumipaHa 3
[OCTaTHLO TOYHICTO. OgHak, nepexia A0 NOrfUHaHHA Ha Boui cMyru (266 HM) Oae MOXNUBICTb 3 TAKOK X TOYHICTIO
BUMIptOBaTN KOHLEHTpauii o 5 mr/mn. MNepenymoBol Ansi 3aCTOCYBaHHS L€l METOAMKU € BigMiHHE BiATBOPEHHS
OOBXVHU XBUMi (AMB. BULLE "AKYPaTHICTb i TOYHICTb OOBXUHN XBUIi").

IHTepdepeHuin
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B ineani, nornuHaHHs, Wo mMae micue npu BuMiptoBaHHi B Y®-Buammii obnacti, noBuHHe ByTu 3a paxyHOK nviie
camoro aHanita. OgHak, Ha NpakTWLi NOrMMHaHHS, Lo 3aBaXaloTb BUMIpHOBaHHSM, YacTo GyBaloTb 3 XiMiuyHMX abo
@Ii3UYHUX NPUYNH.

IHWi nornuHatoYi cnonyku. HaseHiCTb Oyab-AKOI iHLIOI CNOMyKK, WO NOrfMyMHae B TOMY X Aiana3oHi, Wo 1 aHaniT,
BHOCWTb MOMUIIKY ¥ BUMIPIOBaHHS NOrMUHaHHA. B aesikux BMnagkax npucyTHS nvule Of4Ha Bigoma 3aBaxaroua
cronyka, Hanpvknag, nobiYHun NpoayKT cnHTe3y hapMaueBTUYHOrO NpoaykTy. B iHWMX BUNagkax, Wupoke
MaTpPUYHE MOMTNIMHAHHA MOXYTb BUKITMKATU YUCIEHHI NOrMMHaoYi pevyoBMHM, BinbLUICTb 3 HUX HEBIQOMI (Hanpuknag,
GionoriyHi 00”eKTI, Taki sIK KPOB Ta iH.).

Po3citoBaHH4. MNpobnemoto, Lo YacTo 3ycTpivyaeTbes 'y hapmaueBTUYHOMY Ta BionorivHomy aHanisi, €
pO3CilOBaHHs1, BUKMMKaHE YaCTUHKaMW, CyCNeHA0BaHNMY B PO34MHI. Y dhapMaueBTUYHMX Npenapartax Ui YaCTUHKM —
e pi3Hi JOMILLKM, L0 BUKOPUCTOBYOTHCS MPW BUFOTOBINEHHI TabneTok 4n kancyrn. Po3citoBaHHsi BUNPOMiHIOBaHHS
cnpuunHsie ysaBHe (apparent) hoHoBE NOrMUHaHHS, siKe 3aBaxae BUMiptoBaHHSAM. PinbTpyBaHHA Npob nepen
BMMIPIOBaAHHSIM 3MEHLUYE PO3CilOBaHHsI, ane He 3aBXau MoXe OyTU NpakTUYHO MOXIMBUM, | aHamniTUK YacTo
3MYyLLEHMI NpaLoBaTy i3 CNEKTpamMu, LLIO BKMYAKTb PO3CiOHUNIA KOMMOHEHT.

PoscitoBaHHS BMKNMKaE ysiBHE MOMMMHAHHSA, OCKINlbKM CBiTMNO, 3aMiCTb TOrO, LLOG NPovTK Yepes po3yuH 4O
[eTekTopa, PO3CitoETLCA B KyTi. TOMY, SKLLO 1 HEMA€E NOMMMHAHHS, 4O AeTeKTopa AOXOAMTb BCe XK MEHLUE CBiTNna
(avB.puc.46).

B Y®-Bnanmini yactuHi cnekTpa cnocTepiraeTbCsa ABa BUAN PO3CitOBaHHS. PoascitoBaHHs Penes
BiAOyBa€eTbCA, KOMM YaCTUHKM Mani BiAHOCHO JOBXWHW XBWAi CBiTNa, i € 06epHEHO NponopUiiHUM YeTBepTIn cuni (?)
( cTop.76) poBxuHM xBuni. Po3citoBaHHst no TiHganto BigbyBaeTbCsl, KON YAaCTUHKU BENVKI BIQHOCHO LOBXUHM XBWTi
cBiTNa, i € 06epHeHO NPOMNOPUIHNM KBaApaTy AOBXUHU XBUMi. B XiMiYHMX cMCTeMax eKkCroHeHTa AOBXWHW XBUIi
MOXe KOnMBaTuCS Big —4 A0 —2, B 3aN€XHOCTI BiA pOo3Mnoainy 4aCcTUHOK:

A posc. (amB. cTOp.76)

ge A - NornvMHaHHA 3a paxyHOK pO3CiloBaHHS, - JOBXMWHA XBUIi, N - Nopsgok poscitoBaHHSA. Lis 3anexHicTb
06yMOBItO€E 36iNbLUEHHST MOMWIIKM 38 paxyHOK PO3CilOBaHHSA MPY HU3bKMX AOBXUHAX XBWi, K NOKasaHo Ha puc.47.
EdbekT poscitoBaHHS MOXXHa 3MEHLLMTMW, PO3MICTUBLUN 3pa3ok skHanbnmkye go getektopa. OgHak, Npy 3Ha4YHOMY
PO3CiloBaHHi, CBITNO BTpa4aeTbCs i YYTNMBICTb Ta akypaTHICTb KiNbKICHOro aHanisy cepbno3HO noTepnatoTb Bif, Lboro.
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MeTtoauku kopekuii

[nsi ycyHeHHs1 abo 3MEHLLEHHSI MOMUIIOK 3@ paxyHOK iHTepdepeHLi 3aCTOCOBYOTL Linuin psig METOAMK KOPEKLT.
B3sarani, siKWwo mpxepeno noMunku BigoMe i NOCTiHe Bifg 3pa3ka 40 3pa3ka, MOMUIIKY MOXHa YCYHYTU. AKLLO X
JKeperno NoOMUIKM HEBIAOME i 3MIHIOETBCS Bif, 3pa3ka Ao 3paska , MOMUIIKY MOXHA 3MEHLUUTK, ane He YCYHYTH.
MeToamku kopekuii 3aBxan NoTpebyoTh AaHUX Big HE MeHLUEe ABOX OOBXMH XBUNI, @ BinbLu cknagHi MeToamku —
AaHuXx Big 6araTboX AOBXWH XBWIi YM CNEKTPanbHUX AaHWX.

I3onornuHaHHA

AKWOo NPUCYTHIN BiQOMUIN 3aBaXkato4mil KOMMOHEHT 3 BiJOMUM CMEKTPOM, NMOMUIKY 32 paxyHOK LibOrO KOMMOHEHTa
npu aHaniTUYHIN XBWUIi BU3HAYYBaHOrO aHaniTa MOXHa YCYHYTU, BUOPaBLUN KOHTPOSbHY (ETarnoHHY) AOBXWUHY XBUII,
npu SIKiN 3aBaXkaroda croryka nokasye take X came NOrfMHaHHS, WO W NPy aHaniTUYHIA JOBXUHI xBWni. MornnHaHHA
NPy KOHTPOSbHIA LOBXWHI XBUIi BigHIMAETbCA BiA MOMMUHAHHA NMPW aHaniTUYHIA  OOBXMHI XBUIi, SIK NOKa3aHO Ha
puc.48. 3anuLiKoBe NOMMMHAHHS | € CNPaBXHIM NOrMMHAHHAM aHanita. Lia meToamka MeHLWw HaginHa, Konm cnekTpu
aHanita Ta iHTepdepeHTa ayxe nogibHi. binblie Toro, BOHa pobuTb NONPaBKy NuLle Ha OAWH iIHTEPdEPEHT.
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BaraTokoMnoHeHTHUI aHani3

Po3noBclog)XeHHs i30NornnHaHHs — e 6araTokOMNOHEHTHUIA aHani3. B UboMy aHanisi cnektpu iHTepdgepeHTa um
iHTepdepeHTiB cnig BuMiptoBaTM K cTaHgapti. Lla meTtogomka oco6nvBO npuaatHa, KOMM CNEKTPU CUSIbHO
nepekpvBatoTbCS i KONy NPUCYTHI AeKinbka iHTepdepeHTiB.

®doHoBe MoaentoBaHHA

Axwo iHTepdepeHUis € pedynbTaTtom (hisM4HOro NpoLecy (HanvacTille POo3CiloBaHHs), NpU SKOMY iHTepdepeHLito
npy aHaniTUYHIA OOBXMHI XBUITi MOXHA BM3HAYMTWU EKCTPanoNiAUield Bif MOAEMOBAHHA MPU iHLWIA AOBXWUHI XBWAI,
3aCTOCOBYIOTb (POHOBE MofentoBaHHSA. BubupaeTbca 4acTuHa cnektpa, e ysiBHe (apparent) normuHaHHa €
pe3ynbTatoM nuwe iHTepdepeHuii. [loTiM ana uiei 4acTuHM cnekTpa nNPUCTOCOBYHOTL(?) noniHomian,
BMKOPUCTOBYIOUM METOA HaMEeHLUMX KBagpaTiB Anst norapndmy NornvHaHHA:
A= (cTop.79)

ge A - NOMWHaHHA, - OOBXMHA XBWMI, N — NOPSAOK 3aneXHOCTi MK NOrMMHaHHAM | OOBXWHOW XBWMi, a —
KOHCTaHTAa.
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doHOBE NOrMMHaHHS NPU BCIX AOBXUHAX XBWMI MOXHA BU3HAYNTK 3@ AONMOMOIrOK KOeiLieHTIB, BU3Ha4YeHux suwle. Lli
BENMYUHM MOTIM BiOHIMAOThL Bif, BMMIPSTHUX BENUYUH, WOO oAepxaTu NOrfMHAHHA 3a paxyHOK aHarita, sik nokasaHo
Ha puc.49.
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30BHIlUHE eTarioOHyBaHHA

OpHieto 3 HaMMPOCTILLINMX METOAMK KOPEKLii € 30BHILUHE eTanoHyBaHHS, A€ BMKOPUCTOBYETLCA OfHA KOHTPOIbHa
(eTanoHHa) goBxuHa xBuni. Lito MeToamky HamyacTilwe 3acTOCOBYHTb Yy BUMagkax, KoM MK BUMMIPHOBaAHHSMMU
crnocTepiraeTbCsi 3CyB OCHOBHOI niHii (baseline shift). B3arani, kpawe BMOMpaTh KOHTPOSbHY OOBXWHY XBWUIli, MO
MOXIMBOCTI HaWbnwxk4yy OO0 aHaniTMYHOI, ane 3 He3Ha4YHUM MOrMMHAHHAM 3a paxyHOK aHanita. [ornmuHaHHa npu
KOHTPOIbHIN JOBXWHI XBUNi BiAHIMAETbCS Big NOrMMHAHHA NpU aHaniTUYHI AoBXMHI. Ha Oyab-siky iHTepdepeHLito,
sIka € MOCTIHOI NpW BCiX OOBXMHaX XBuINi, pobuTbcs nonpaBka, sk nokasaHo Ha puc.50. Xoy npakTU4HO
iHTepdbepeHuia 3aBxanM He MOCTiMHa NMpU BCiX AOBXWHAaX XBWMi, LA NpoOCTa MeToauKa 4acTo 3HAYHO MOoKpaLllye
NpaBuUIbHICTb pesynbTaTiB.

TpuTOUYKOBa KOpeKLUis

TpuToykoBa, abo Morton-Stubbs, Kopekuis BMKOPUCTOBYE ABi KOHTPOSbHI JOBXMHU XBWAi, 3BMYaAHO Ha Byab-
skoMy 6Ooui aHaniTuyHoi AoBXuHU. PoHOBE 3aBakalde MOrMWHAHHA NpW aHaniTUYHI JOOBXWHI XBWMI MOTIM
BM3HaYaloTb, 3aCTOCOBYKUM MNiHINHY iHTepnonsauito (amB.puc.51). Llei meTon penpeseHTye MoKpalleHHs ans
KOHTPOSbHOI METOAMKN 3 OOHIEH OOBXWHOK XBWUIi, OCKINbKM B HbOMY pobuUTbCst nonpaBka Ha Oyab-sike ¢hoHOoBeE
MOrNUHAHHS, WO MoKa3ye MiHiiHy 3anexHicTb Big OOBXWHM XBWUMi. B BaraTtbox Bunagkax, SKLWO Aiana3oH LOBXUH
XBUNb BY3bkuiA, Le Byae 3HayHa nonpasBka Ha HeniHinHi (POHOBI MOrMMHAHHSA, HaNpUKnag, 3a paxyHOK PO3CiloBaHHS
4YM CKNagHoI MaTpuLi.
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MoxigHa cnekTpockonia

3aBaskv ABOM ii BMAaCTUBOCTSAM NOXigHa CNEKTPOCKONis MOXe 3aCTOCOBYBATUCH ANS 3MEHLUEHHS abo yCyHeHHSA
¢oHOBOI iHTepdepeHuii Big uinoro pagy mkepen.llo-nepwe, Gyab-ski 3aBakarodi KOMMNOHEHTU, siKi NMPOABMASTb
NPSAMO NPOMOPLINHY 3anexHiCTb Big Pi3HUX NOPAAKIB JOBXUHW XBWUAI i3 3aranbHOK hOPMYFIo

A= (cTop.81)



yCyBaloTbCS Yepes3 BUKOPUCTaHHS BULLMX NOPSAKIB AepuBaTiB. Tak, NOCTINHWUIA

baseline offset ( ag) ycyBaeTbcs neplumm gepusaToM; POHOBE MOMMUHAHHS , O NiHINHO NIABULLYETLCS 3 JOBXMHO
XBUNi, yCyBaETbCS Apyrum aepveaTtoMm i T.4. Ha xanb, nuwe nocTinHun baseline offset € cninbHum B Y®-Bugnmin
CMeKTpoCcKonii.
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Opyra i, MoxnuBo, 6inblu Baxknuea Hix Nneplua, BNacTmBicTb. [lepuBaTyt pO3pisHSIOTL LUMPOKI CMYrv NOrMUHAHHS
BiIHOCHO BY3bKMX CMYT MOrMMHaHHSA. Lie po3pisHeHHs € peaynbTaTtom Toro, wo amnnityga (D") rayccosoi cMmyru B n-
HOMY AepwvBati o6epHeHo nponopuiiHa BuxigHin (original) wvpwuHi cmyrn (W), 3BegeHini B N-HUA CTYNiHb:

D" = (cTop.82).

Tak, Ans ABOX CyMiLLLeHNX CMYr PiBHOT IHTEHCUBHOCTI, ane pisHoi LUMPUHU B HYNbOBOMY NOPSAKY amnniTyga n-
Horo gepwuBarty rocTpiwoi cmyru (X) 6inbwa 3a amnnityay wupwoi cmyru (Y) Ha nopsigok (factor) , sikuin 3anexuTb Big
BiQHOCHOI LUMPWHKU CMYTHU i Bif Nnopsaky gepusaTy:

(amB. cTop.82).

Ha pwvc. 52 nokasaHo 3acTocyBaHHs AepuBaTiB ABOX CMYT 3 HaTyparnbHOI (3BUYariHo) wrpuHoto cmyrm (HLLC)
signosigHo 160 i 40 HM. B rpadiky nornuHaHHsa (absorbance mode) Ui cmyrn matoTb ogHakoBy amnnitygy. B
nepLiomy aepvBarTi By)k4a cMyra Mae B 4 pasu bGinbLuy amnnityay, a B Apyromy — B 16 pasis. Liss BnactmBicTb
MOKpaLLy€e TOYHICTb BU3HAYEHHS Byab-AKOro KOMNOHEHTa 3 BY3bKOIO CMYrOH0 B MPUCYTHOCTI ByAb-KOro KOMMOHEHTa 3
LUMPOKOIO cmyroto. OcTaHHIN MoXe ByTn 3aBaXaloyM KOMMOHEHTOM, K NOKa3aHo Ha puc.52.

CnekTp 3a paxyHOK pO3CilOBaHHS — Lie TaKOX LUMPOKa CMyra i BUKOPUCTaHHSI AepuBaTiB MOXe 3MEHLUMTUW AOro
BKNag Takox. Hanpwuknag, Ha puc.53 nokasaHa cmyra nornvHaHHs 3 HLLC 40 HM i Taka X cMmyra B NpUCYTHOCTI
poa3citotodoro doHy. bes 6yab-akoi kopekuii amnnityga npy 500 HM ctaHoBUTL 1.0920 A 3amictb 1.0 A, 3a paxyHOK
BKnagy po3citoBaHHSA. Po3paxyHku npu Ui AOBXWHI XBUNi AaloTb noMunky +9.2%. BukopuctaHHa nepLioro gepusaty
3MeHLUYE BKNag 3a paxyHOK PO3CiloBaHHS Tak, LLO NPU 3MEHLUEHHI Nika Makcumymy 40 MiHIMyMy curHan npwm
HasiBHOCTi po3citoBaHHSA cTaHoBUTb 0.02992 A 3amictb 0.03024 A . Tyt nomunka cknagae Bcboro -1.1%.
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Ane B3arani aHaniTM4HO NPoBNeMOoLo He € NMuLLE PO3CitoBaHHSI, 3CyB OCHOBHOI NiHil 4n HebaxaHi CunbHO
nornuHaryi KoMNoHeHTn. [lo gesikoi Mipu kombiHaLis ABOX YM GinbLue unx edekTiB NPU3BOANUTbL 4O CUIBHOTO
¢oHOBOro nornnHaHHsa matpuui. MoxigHa cnekTpockonist — BigMiHHUI 3acib ANA 3MEHLUEHHA YN YCYHEHHS LNX BaXKO
BU3HAYyBaHUX JXeper NOMUIIKM.



®doToxiMiuHi npoGnemn

dnyopecueHuis

Heski 3pa3ku cryopecuitoloTe, TO6TO BOHM BUMPOMIHIOWTE CBITO B MEBHOMY AianasoHi JOBXWH XBWUIb, KOMK
OMNPOMIHIOTBCSA CBITMIOM MeHLIOI (Binbl eHepreTUYHoi) AOBXMHU XBunNi. Lle BUNpoMiHIOBaHHA BHOCWUTb MOMWIIKY Y
BMMIpPIOBaHHS NOrNMHaHHA. BenvunHa nomMunkm 3anexuTs Big Tuny npunagay.

Y TpaguuinHomy npunagi ia 3BM4anHMMu ONTUHHUMKU KOMMOHEHTaMM 3pa3oK ONPOMIHIOETECS CBITIIOM Pi3HUX
(3MiHHMX) AoBXMH xBUi. Konu iHTepBan AOBXWHW XBUIi 30YIKEHHSA CKaHyeTbCA(?), BigbyBaeTbCA MNOrMMHAHHSA, ske
iHiLitoe npouec dnyopecueHLii, Npu SKOMY BUNPOMIHIOETLCSA CBITNO Npu Binblumx JoBXMHAaX xBuni. Yepes Te, Wwo
[EeTEeKTOp He MOXe PO3Pi3HATU iHAMBIQYaNbHI OOBXUHN XBWITi, MOTMIMHAHHSA, BUMIpSIHE NPW AOBXWUHI XBUAi 30yIKEHHS,
ayxe Husbke (pnc.54).

Konu ckaHyeTbcs iHTEpBan JOBXWHU XBUII eMicii, prioyopecuLeHLii He BinOyBaeTbCS, i, TaKMM YMHOM, BUMIpIOBaHHS
MOrfIMHaHHSA NPaBWIbHI.

Y npunagi i3 3anacH1uMu (pe3epBHUMN) ONTUYHUMU KOMMOHEHTaMM 3pa3oK ONPOMIHIOETLCS CBITIIOM YCiX [OBXUH
XBWIi OQHOYACHO, BKIOYAKOUM CBITNO NPY AOBXWUHI XBUNI 30yaKeHHs. Tomy 3pa3ok dnyopecLitoe i BUNPOMIHIOE
CBITNO, ane, yepes Te, LWO BMOIp JOBXWHM XBUIi BiOyBa€ETLCA MiCNs TOro, SiK CBITNO Nponae Yyepes 3pasok,
BMMNPOMIHEHE CBITNO BIAHOCUTLCHA A0 NPaBUMNBbHOI AOBXUHM XBUIi. TOMY NOrMUHaHHS, BUMIPSHE NPy AOBXUHI XBUIi

eMicii, oyxe H13bKe, a BUMIpsiHE NpUY JOBXMHI XBUIi 30YKEHHS € NPaBUIbHUM.
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LLle ogHum chakTopoM, LLO BNNMBAE Ha BENUYUHY NOMUIIKW, € TaK 3BaHUIM KYT NpuiiMaHHsa (acceptance angle)
netektopa( auB. puc.55). dnyopecueHTHe CBITNO BUMNPOMIHIOETLCS Y BCIX HaMpsIMKax. AKLWO KyT NPUAMaHHS
LUIMPOKUWA, A0 AeTeKTopa AOXOAWTb 3HAYHA YacTuHa OlyOpPEeCeHTHOro CBITNa, i HaBnaku, AKWO KyT NPUAMaHHS
BY3bKWI, NULLE HE3HaYyHa YacTuHa nyopecLeHTHOrO CBiTNa AOXOANTL A0 AeTeKTopa, i BiANOBiAHO NOMUNKa B
nornuMHaHHi 6yae HesHayHot. Mpunagm 3 pe3epBHUMM ONTUYHNMMN KOMMOHEHTaMN MatloTb BY3bKWUI KyT NPUAMaHHS i
TOMY MeHLU YyTnumBi 40 pryopecLeHTHOI NOMUIIKK.

rUIvWalu upuea

Detector

Reversed optics
Slit Detector

BukopucTtaHHsa inbTpa B NPOMEHi CBiTNa MoOXe YCyHYTU NOMUIIKY 3@ paxyHOK doriyopecueHLii. Y 3BuyanHumx
npvnagax QinbTp po3MmiLLyOTb MiXK 3pa3KOM | AETEKTOPOM A5 YCYHEHHS1 OBXUHM Y/ AOBXUH XBUII eMiCil, Toai gk y
npunagax 3 pe3eBHVMM ONTUYHUMUN KOMMOHEHTaMM NOro PO3MILLYIOTh MiXK [pKEPENOM i 3pa3koM AnS YCYHEHHSI
OOBXMVH XBUNi 30yIKEHHS.

Oesiki 3pasku yyTnumei 4o poToxiMiYHOT peakLii, 0cOBNMBO KONM ONPOMIHIOTLCA YP CBITNOM Manoi AOBXUHN
XBUIi. Y KparHix BUNagkax Ans YCYHEHHs UbOro CBiTna 3Hagobutbcsa inbTp.
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