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1. YI0CKOHaIEHHS! CUCTEMU a€POKOCMIYHOTO €KOJIOTTYHOTO MOHITOPMHTY BUKOPUCTAHHSIM CIIEKTPOIIOJIIPUMETPIB

2. Improvement of aerocosmic environmental monitoring system by using spectropolarimeters

Pedepar:

1. O6’eKT mOCTiIKEHHS: CUCTEMA A€POKOCMIYHOTO €KOJIOTIYHOTO MOHITOPUHTY aTMOC(HEPHOTO 030HY Ta a€PO30JII0.
MeTta po60TH: CTBOPEHHS YHIBEPCAJIbHOTO HAYKOBO-METOJUYHOrO anapary [ abepauiiiHO-T0oJIspu3aLiiiHOrO
PO3paxyHKy AUPPaKLifHUX CIIEKTPONOJIIPUMETPIB, SIKi MO>KHA BUKOPHUCTOBYBAaTH B CUCTEMAX a€POKOCMIYHOTO
€KOJIOTIYHOTO MOHITOPMHIY. MeTOAM NOCIiIKEHHS: TeOMETPUYHA Ta U@ PaKLifiHa Teopis CBiTjIa, YUCEIIbHE
MopenmoBaHHs, MeTog Kpamepca-KpoHira, Teopiss CTokca. BumiproBanH4 4x napameTpiB CTOKca Jae MOXKJIIUBICTD
OTPUMaHHS IPUHIMIIOBO HOBOI €KoJIoriyHoi iHdopMallii: TOKa3HUKYU 3aJIOMJIEHHS Ta IOTJIMHAHHA (XIMIiYHUI cKian),
MaKCHMMYyM i aucnepcito QyHKILii po3noainy 3a po3MipaMu aepo30JIbHUX YaCTUHOK i CTYIiHb iX aHi30Tpomii, ONTUYHY
TOBLIVHY aTMOC(HEPHOTO a€pO30JII0 i HOTro BepTUKaJIbHY cTpaThdikallilo, a TAKOX MiABUIIUTHA TOYHICTh

BMMIipIOBaHHSI 3aTrajIbHOTO BMICTY Ta BEPTHMKaJIbHOTO PO3MOiny aTMOChEepPHOro 030HY. Lle CTBOpIoe MOXJINBICTD



YTOYHUTU €KOJIOTIYHI Ta KIIiMaTU4Hi MOJeJIi 32 paXyHOK BUKOPUCTAHHS B HUX BUCOKOTOYHUX MOHITOPUHTOBUX
IAHWX peasibHOro 4yacy. Y AucepralLiil 3alIpOIIOHOBaHO HOBUM METO[ abepaliiiHO-TIOJSIPU3ALiiIHOIO PO3PaXyHKY
BBIrHyTUX JUQPaKLiliHUX I'PATOK i3 MiJBUIIEHOIO, Y IOPiBHSHHI i3 KJIJACUYHUMU iAXOlaMU, TOYHICTIO, 3 aTHICTIO
aHaJIi3yBaTH i ONTUMIi3yBaTH CXEMU CIIEKTPOIOJISIPUMETPIB i3 HEKJIACUYHUMU ONTUYHUMHU €JIeMeHTaMU (achepuyHi
[IOBEPXHi, 3MiHHI KDOKM Hapi3Ky MITPHUXiB, €JIEMEHTH aJalITUBHOI ONITHKY, TOIIO) LJISIXOM BBEIEHHS i MiHiMizari
dyHKUioHANIB abepalliil, a TAKOXK 3[ATHICTIO TPOBOAUTH aHaJIi3 iHCTPYMEHTaIbHOTO NOJIIPU3aLiiHOTO BIJIUBY
MOHOXPOMATOPiB Ha TOYHICTh BUMIPIOBAaHMX €KOJIOTIYHUX JAHUX. 3aIIPOIIOHOBAHO HOBi ONITMYHI CXEMU
MOHOXPOMAaTOpa, CTAaTUYHOTO MOJIIPUMETPUYHOrO OJIOKY, CUCTEM IIACHUBHOI i aKTMBHOI KOPEKIii iHCTPYMEHTa/IbHOI
noJisipu3alii MasaorabapuTHOTO CIIEKTPOIIOJIIPUMETPA [1JIs1 CHAHXPOHHOI'O MOHITOPHHIY CTaHy aTMOC(EPHOT0 O30HY
Ta aepo30J110. [y NMiABUILIEHHS TOYHOCTI BUMIPIOBAJIbHUX €KOJIOTIYHUX AHUX B AUCEPTALlii IpeCTaBIeHO
BIOCKOHAJIEHYy METOIUKY Ha 6a3i nepersopeHHs: Kpamepca-KpoHira [ 4McesbHOro MOJIEJ/II0BaHHS IPOLECY
JIerpajalii ONTUYHUX AEeTajel CIEeKTPONOISIPUMETPA i OL[iHKU XiMiYHOTO CKIagy aTMOC(HEPHOTO a€PO30JIIO.
PesynbTaTu gociinxkeHs BIpoBaakeHo Y Kopnopauii "HaykoBo-Bupo6Hude 06'efHaHHs "ApceHain” Ta y JlepskaBHii
€KOJIOTiUHiN akajeMii micasaunaoMHoi OCBiTY Ta yIpasiiHHSI MiHnpupoau YkpaiHu. 3anporoHOBaHi 3000yBayeM
HayKOBO-TIPAKTUYHI Pe3yJIbTaTh MOXYTb OYTH BUKOPUCTAHI /17151 PO3POOKU CIIEKTPONOJISIPUMETPIB 1J1s1
aepOKOCMIYHUX CUCTEM €KOJIOTTYHOTO MOHITOPUHTY cTaHy aTMocdepu 3emJi. Kpim Toro, oTpumMani peayibratu
MOXJIMBO BUKOPHUCTOBYBATU B HaBYaJIbHUX AUCLMILIIHAX NIpY NiAroToBLi ¢axiBlLiB y cdepi eKosorivHoro

MOHiTOpI/IHFy 3 BUKOPDUCTAHHAM aepOKOCMi‘{HI/IX TE€XHOJIOTIH.

2. Research subject: system of aerocosmic ecological monitoring of atmospheric ozone and aerosol. Research
objective: creation of a universal scientific and methodological apparatus for aberrations and polarization
calculation of diffraction spectropolarimeters, that can be used in aerocosmic monitoring systems. Research
methods: ray-tracing, diffraction theory, numerical modeling, Kramers-Kronig method, Stokes theory. Measuring 4
Stokes parameters provides for obtaining fundamentally new ecological information: refraction and absorption
indexes (i.e. chemical compound), maximum and dispersion of size function, anisotropy, optical thickness and
vertical distribution of atmospheric aerosol. Moreover it enables to improve the accuracy of total ozone content
and vertical ozone distribution measurements. Therefore it allows increasing the quality of ecological and climate
models by including real-time high-accurate monitoring data. A new aberration-and-polarization calculation
method for concave diffraction gratings is proposed which has higher accuracy comparing to classic approaches,
capable of analyzing and optimizing schema of spectropolarimeters with non-classic optical elements (aspherical
surfaces, variable grating step, adaptive optics elements, etc.) by introduction and minimization of aberration
functionals. The method also provides for monochromator instrumental polarization influence calculation and
determination of its influence on ecological data accuracy. New optical schema of monochromator, static
polarimetric block, passive and active instrumental polarization correction systems of small-size
spectropolarimeters are proposed. To insure the quality of ecological data measurement an advanced Kramers-
Kronig method for spectropolarimeter optical elements degradation process modeling and aerosol chemical
compound determination is presented. The the research results were introduced in Research and Production
Association Arsenal corp. and in State Ecological Academy of Post-Graduate Education and Management. The
proposed scientific and practical results may be used to create spectropolarimeters for aerocosmic Earth
atmosphere monitoring systems. The results may also be used for training of specialists in environmental

monitoring using aerocosmic technologies.
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