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4. JI>)kepesia Ta HanpsAMU (piHaHCYBaHHA

IligcTaBa aJ1s1 IpoBeAeHHs POOIT: 34 - IOTroBip (3aMOBJIEHHS) 3 LIEeHTPAJIbHUM OPraHOM BUKOHABYOI BJIaIM, aKaIeMi€lo HayK

(rO;IOBHMMU PO3IIOPSIAHNKAMY OIOPKETHUX KOIITIB Ha mpoBeaeHHst HIIJIKP)
KIIKBK: 2201040

Hampsim ¢inancyBanHs: 2.1 - pyHIaMeHTasIbHI JOCTIIKEHHS



J>kepesia piHaHCYBaHHS

I>xepeJio ¢piHaHCyBaHHS: 7713 - KOWITHU IePXKOIOIKETY

daxTuynuii oo6car dinancyBaHHS 3a 3BiTHMH eTam: 453.03 TUC. IPH.
5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTHu (YKp)

MeTo[, BeKTOpHUX chepruiHUX PYHKLIHN 17151 OCTIIKEeHHs KiHeMaTUKU ['alakTUKY Ha OCHOBi KOCMIYHMX Ta HA3€MHUX JIQHUX.

Ha3sBa po6oTH (aHrJI)

The method of Vector Spherical Harmonics for kinematic investigations of our Galaxy based on space and ground data.

Pedepar (yxp)

MeTol0 4eTBEPTOro eTaiy IMPOEeKTy € BCcebiuHe MOCTiIKeHHsS KiHeMaTHYHUX IapaMeTpiB ['ajlakTUKM OTPUMAaHUX 32 JAaHUMU
karasoriB GaiaDR2 ta PMA 3 BUKOpPHCTaHHSM Cy4acHUX Qi3WYHUX MOJiesiell Ta Ha OCHOBI PO3KJaJaHHs I0Js1 IBUAKOCTEN I10
Bexropuum Chepuunum Oynknism (BCD). Bei 30pi Ha BigcTansx 1o 1 krc G6ysnu pospineHi Ha BUGIPKU MO MOKA3HUKY KOJIBOPY i
IS KOKHOTO BUOIPKM Oy/iM OTPUMAaHI KiHEMaTHU4HI MapaMeTpH sIK 3a mozesuio OropopHikoBa-MisHa Tak i 3 BUKOPUCTAHHSIM
BC®. ITpu aHani3i mosst mBUAKOCTEN OKpPEMO B MiBHIUHIN i MiBAEHHIN raJaKTHYHUX HiBchepax MOKHA 6e3110cepesHbO OOUNCIUTH
BEJIMYMHY BEpPTUKAJIbHOrO rpagieHta dVrot/dz. 3a BmacHuMu pyxamu 3ip Gaia DR2 i PMA Gysno BUSIBIEHO, IO 30pi paHHIX
criekTpanbHUX KiaciB, 0.0m<(J-KS)0<0.2m MaioTh HyJBOBUI BepTHUKaMbHUH rpafieHT. [loTiM BiH 3poctae 3 poctom (J-KS)O i
Jocsirae 3HauyeHHs 6;m3bpKo 20 kM /c/knk npu 0.3m < (J-KS)0 < 0.4m i masni 3HaxoguThCs Npr6IN3HO Ha bOMY piBHI. [TokazaHo,
10 napaMmeTp 0l € MO3UTHMBHUM B MiBHIYHIN niBcdepi i HeraTUBHUM B MiBOEHHIN, TOAi K M+23, HaBIIaku, HETAaTUBHUI B MiBHIUHIN
niBcdepi i Mo3uTMBHUI B MiBOEHHIN. lle O3Havyae, MO BEPTUKAJBHUI TpafiieHT, OyAy4YM JIiHIMHOKW KOMOiHALi€ LUX ABOX
napaMeTpiB, HETATUBHUI B MiBHi4YHINM miBcdepi i No3uTUBHUI B MiBAEHHIN. 1lg noBefiHKa € HACTIGKOM 3MEHIIEHHS LBUIKOCTI
obepTaHHS 3ipOK HaBKOJIO LeHTPy ['ayakTUku npM BifpaneHHi Bif ii mnomuun. Tomy MO>XKHA 3p0OUTH BUCHOBOK, 1I0 3HaY€HHS YO,
OTpUMaHi 3a BlacHMMHU pyxamu 3ip kartanory Gaia DR2 i PMA, e kom6iHalieo ABOx e(eKTiB: aCUMETPUYHOTO Apeudy 3ip, 10
3HAXOMSThCSL 6e3rnocepeHbO B MIIOMMHI ['aNakTUKY, i BEPTUKAJIBHOTO IpaflieHTa WBUAKOCTI obepTaHHs ['anakTuku. [CHyBaHHS
KoeilieHTiB t211 MOBHICTIO MOSICHIOIOTHCSI BEPTUKAIBHUM IPAflieHTOM, TOJi sIK 3HaueHHs S310, KpiM BepTUKaJIbHOTO IPajlieHTa,
MOXYTb MICTUTH BHECOK iHIMX edekTiB. MopeoBaHHs [10Ka3aso, 0 OfHOYacHa NPUCYTHICTb B MOJIi MIBUAKOCTEH 3ip rapMOHIK

t2111 8310 e iHAMKaTOPOM IIPUCYTHOCTI BEPTUKAJIBHOTO rpafienrta dvrot/dz.
Pedepar (aHrI)

The aim of the fourth final stage of the project is a comprehensive study of the kinematic parameters of the Galaxy obtained

using data GaiaDR2 and PMA catalogues on based modern physical models and on the velocity field decomposition by Vector

Spherical Harmonic (VSH). All stars at distances up to 1 kps were divided into samples according to the color index and for each

sample the kinematic parameters were obtained as by mean of to the Ogorodnikov-Milna model and also VSH. When analyzing

the velocity field separately in the northern and southern galactic hemispheres, we can directly calculate the value of the

vertical gradient dVrot/dz. According to the stellar proper motions of Gaia DR2 and PMA catalogues, it was found that stars of

early spectral classes, 0.0m<(J-KS)0<0.2m, have a zero vertical gradient. Then it increases with increasing <(J-KS)0 and reaches a

value of about 20 km/c/kpc at 0.3m<(J-KS)0<0.4m and then is approximately at this level. It is shown that the parameter ol is
positive in the northern hemisphere and negative in the southern hemisphere, while M+23, on the contrary, is negative in the

northern hemisphere and positive in the southern hemisphere. This means that the vertical gradient, being a linear combination

of these two parameters, is negative in the northern hemisphere and positive in the southern. This behavior is due to a decrease

in the speed of rotation of the stars around the center of the Galaxy at a distance from its plane. Therefore, we can conclude

that the values of Yo obtained from the natural motions of the Gaia DR2 and PMA catalog stars are a combination of two effects:
the asymmetric drift of stars directly in the plane of the Galaxy and the vertical velocity gradient of the Galaxy. The existence of

coefficients t211 is fully explained by the vertical gradient, while the values of s310, in addition to the vertical gradient, may

contain the contribution of other effects. The simulation showed that the simultaneous presence

Inpexc YIK: 524.3, 524.3



Kopu TemarnuHux pyopuk HTI: 41.23.17
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

HaszBa npoaykuii (ykp): JociIkeHHS! OTpUMaHNX KiHeMaTHYHUX [TapaMeTpiB
HaszBa npoaykuii (anri): Researching the obtained kinematic parameters
OuikyBaHi pe3yabTaTH: MeTONU, Teopii

T'any3s 3acToCyBaHHS: ACTPOHOMIS

Onuc npogykuii (ykp): OTpruMaHi KiHeMaTu4Hi napaMmeTpy ['alakTHKY 3a JJOIIOMOT0I0 BEKTOPHUX CHeprUIHUX (PYHKIIii 110
BJIACHUM pyXaM 3ip, 110 3HaXO4ThCs Ha BCill He6ecHil cdepi; OTpumaHni KiHemaTUyHi napameTpu ['anakTuKy 3a JOMOMOTO0
30HHUX BEKTOPHUX CepruiHUX (PYHKLIN 3a BIACHUMU PyXaMHU 3ip OKPEMO 1151 MiBHIYHOI Ta NiBIE€HHOI raJJaKTUYHUX IiBCcep;
BMKOHAHO JI€TaJIbHUI aHasli3 Pi3HUIb BJIACHUX PYXiB BOX aCTPOMETPUYHMX KATaJIOTiB Ta JOCIIIKEHO BILIUB iX CUCTEMAaTUYHUX
Ta BUMAJKOBUX NTOXMOOK Ha KiHEMaTHUYHi mapaMeTpy; IpoBeieHo Kiacudikaliiio faHux karanoriB GaiaDR2 ta PMA n1s BufineHHs
3ip TOJIOBHOI MOCJIIZOBHOCTI B MeXax 1 KIIC; TPOBEJEHO MOPiBHAHHSA KiIHEMaTUYHUX NapameTpiB ['allaKTUKM OTPMMAHUX B PaMKax
pisnunoi moneni OropoaHikoBa-MinHa Ta 3a gonomoroio BCO ta 3BCO; oTpruMaHO BeIMYNHY BEPTUKAIbHOTO rpajiieHTa
rajJJakTUYHOTO OO6EePTaHHSI [J1s 3ip TOJIOBHOI ITOCJIiIOBHOCTI; BUKOHAHO MO/EJII0OBAHHS I0JISI LIBUAAKOCTEH 3ip, 110 J03BOINIIO

BCTaHOBUTHU Qi3UYHMII 3MiCT T03aMozesIbHUX rapMoHik T211 ta S310.
ConianpHO-eKOHOMIYHA crpsimoBaHicTh HTII: HOBi KiHeMaTUYHI mapameTpu
Cragis 3aBepmenocti HTII: 3sit no HIIJIKP

Bruposamskenus HTII: He BupoBamkeHo

Crpoku BupoBaaskenss: 01.202009.2020

Bupo6nuk npoaykuii: XHY imeni B.H.Kapasina

CnosxuBavi npoaykuii: ITanificekuil HanioHanbHUN iHCTUTYT acTpodisuku (INAF), PapioacTpoHomivyHumit incTutytT HAH VkpaiHy,

Astronomisches Rechen-Institut, ['0710BHa acTpOHOMIYHa 06CEPBATOPIs
IlepcniekTHBHI pUHKHU: €BpoTelicbka KOCMiyHa areHuis, ITamis, Himeyunna, llIBenist, Hinepiangu,CIUIA Ta inmi kpainu €C
IIpaBa iHTeIeKTyasIbHOI BJIACHOCTI: 32 JOrOBOpamMu

®opmu Ta ymoBH nepegadi npogykuii: CriinieHi HIJIKP
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