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MOKPUTTA 30PI ACTEPOIOM (853) HAHCEHIA 8 KBITHA 2021 p.

lpedcmaeneHo pe3ynbmamu criocmepexeHb nokpummsi 3o0pi UCAC4 516-047388 acmepoidom (853) HaHceHisi 8 keimHsi
2021 p. Ha cnocmepexHili cmaHyil y c. KpuxxaHieka OdecbKko20 HayioHanbHO20 yHieepcumemy imeHi I. I. MeyHukoea. Ljeli nyHkm
suUKopucmosgyeamumMembCsi Y CmMeoprosaHili Mepexi criocmepieayie nokpumse. [ns crocmepexeHb 3acmoco8aHO MmesiecKon
cucmemu llmioma (D = 271,25 mm, F=440 mm) i kamepy "BIJEOCKAH-415-2001". 3opssi UCAC4 516-047388 mae Hu3bKy
sickpaeicmb 14,2™, momy eukopucmoeyeanacs doeza ekcrno3uyiss mpusanicmio 5 c. Lje nepesuujye MmakcumanbHy mpueasicmsb
nokpumms y 2,8 c. [ns iumepnpemayii ggpomomempu4Hoi Kpueoi sukopucmaHo nidxid, skuli do3eosisie Ailimu 8UCHOBKY, W0
nokpumms 8idbynocs, a makox oyiHumu mpueanicme nodii. Po3paxyHku 0atomb 3Ha4eHHs1 mpueanocmi nokpumms 1= 2,0 * 1,2 c,
wo e Mexax rnoxubku 36icaembcs 3 oYikyeaHuUM 3HayeHHSIM. HaeedeHo makox onuc cneyianbHOI Npoepamu Ossi 06pobreHHs
criocmepexeHb MoKpumb y euanadi nocnidoeHocmi epaghiyHux ¢halinie, sika 6yna eukopucmaHa Ossi MoKpumms acmepoioom
(853) HaHceHrisi. Lo npozpamy makox MOXHa eukKopucmoeyesamu Osisi 06pob6rieHHs1 crocmepexeHb amamopie, sKi
dostydamumymbcsi Ao criocmepexeHb MoKpUMb.

Knrovoei cnoea: acmepoidu, nokpummsi 3ip, gpomomempisi.

BcTtyn. CnoctepexeHHA NoKpuTb 3ip acTepoigamu AalTb KOPUCHY iHdopmauito npo dopMy Ta po3mipn actepoigis.
Oco6n1BO UiHHMUMKM Yy TakOMy pasi € CNOCTEpPEeXeHHs 3 KinbKoxX NyHKTiB. Ans uyboro 3 2020 p. 3a iHiyiaTMBu [ONOBHOI
acTpoHoMivHoi obcepBaTtopii HAH YkpaiHn ta AcTtpoHomivHoi obcepBaTopii KniBcbkoro HauioHanbHOro yHiBEpCUTETY
imeHi Tapaca LllleByeHka CTBOpPEHO YKpaiHCbKY Mepexy MYHKTIB ANA ChnocTepexXeHHs nokpuTb. Po3mipu actepoigis
BapilOlTb Y LUMPOKMUX MexXax, Ta Hanbinblia KinbKiCTb HEBENUKMX acTepoifiB. 3a mManux po3mipiB actepoifiB cMyra
NOKPUTTA MaTUME Many LUMpUHy. Y TakoMy BUMNAZKy He MOXHa BMKOpUCTaTW BCO Mepexy. Kpim Toro He 3aBxaun €
MOXIMBICTb CNOCTEpiraTM Ha Terneckoni 3 HeobXigHUMK diameTpamu i CBITNOCUNO Ta 3i cneuianbHUMM LWBWUAKICHAMMN
Kamepamu. Y nepLuy 4Yepry Lie CTOCYETbCA acTepoifiB i3 Manumu giameTpamu, cMyra NOKpUTTS MOXE NPOXOAUTM Aaneko
Bif, CTauioHapHUX TeneckoniB. Y TakoMmy BMNaaKy BUKOPWUCTOBYIOTb amaToOpCbKi Tereckonu, abo MOGinbHi KOMMnekcu.
HiameTp Takmx Teneckomnis He A03BONAE OTPMMATU CMOCTEPEXEHHS MOKPUTb CrabKMx 3ip i3 KOPOTKUMU €KCno3unuismu.
Ane Gyab-sKi CNOCTEPEXEHHS KOPUCHI, OCKINbKM BOHW MOXYTb JOMOMOITU BU3HAYMTU MEXi JiameTpa actepoiga npsiMum
cnocobom, SKUi xapakTepHuii aAnst metody poToMeTpii NOKPUTL.

CnoctepexeHHs. [Mokputta 3opi UCAC4 516-047388 actepoigom (853) HaHceHisi Bigbynocs 8 kBiTHa 2021 p.
BucoTa 3opi Hag ropusdoHToM cknagana 33°. Epemepuaa nepenbadae MmakcumansHy casdy nokputta B 20:47:26 UTC 3
noxunbkoio £2 ¢ i MakcumanbHy TpuBanicTb NOKpUTTA 2,8 ¢. AckpaBsicTb acTepoiga nig Yac nokputta 15,9™, a BidyanbHe
nagiHHa 6nucky gopisHioe 1,91™M.

Ha pwuc. 1 noka3daHo kapTy pyxy TiHi acTepoiga Ha noBepxHi 3emni. MeorpadiyHe NONOXeHHA CMYrn NOKPUTTH CBIAYNTD,
O HaNCMpUSTNMBILLMMK ANS CrnocTepexeHb Oynun niBaeHHi panioHn YkpaiHu. CnocTepexxeHHa npoBOAUNM Ha crocTe-
pexHin ctaHuii y c. Kpmxkanieka (MikHapogHui kog A85) Ha Teneckoni cuctemun Wmigra (D = 271,25 mm, F = 440 mm). Ons
3anucy crnocTtepexeHb BukopuctoByBanu kamepy "BIOEOCKAH-415-2001". Y ui€i kamepu siK CBiTNOYYTNUBUIA €nemMeHT
BukopuctaHo 33 uun ICX415AL (https://datasheetspdf.com/pdf-file/571962/SonyCorporation/ICX415AL/1), skuin mae
780x582 nikcenis po3amipom 8,3x8,3 Mkm. CnekTpanbHa YyTnuBICTb kamepu Npubnm3Ho BiAnoBifae BidyarnbHi cmysi. Yac
Kagpy BM3HayaBCs 3a CUCTEMHMM 4YacoM komm'toTepa. [ns KOHTPOSM CUCTEMHOrO Yacy Komm'ioTepa BUKOPWUCTaHO
GPS-npuiiMay 3i cneuianisoBaHo nporpamMolo, sika npauioBana y oHOBOMY pexumi [3, 4]. Ekcnosuuia ans 3sanucy
nokpuTTs BUbmpanacs pisHow 5 ¢, wob oTpumaTn 3 ogHoOro 60Ky 306paXeHHs 30pi, AoCTaTHE ANsA POTOMETpPyBaHHs, i 3
Apyroro 60Ky MakcMMarnbsHO 3MEHLUMTU TPUBANICTb €KCNO3MLiT ANs KpaLLol YacoBOi PO3AiNbHOI 34aTHOCTI.

Puc. 1. KapTta nonoxeHHst cmyru nokputts 3opi UCAC4 516-047388 actepoigom (853) HaHceHis, sike Bigbynocs 8 keiTHa 2021 p.
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Actepoin (853) HaHceHia HanexuTb OO acTepoifis rornosHoro nosicy. Actepoin Bigkputo B Cimeiscbkin obcepsatopii
1916 p. 3a gaHnmu [2] mae BisyanbHe anbbeno pv = 0,051 i giameTp D = 26,95 km. OcTaHHi KOCMiYHI BUMIpU B MeXax NpoeEKTy
WISE [6] paloTb Maike Take came 3HadeHHs anbbepo pv = 0,051 i gewo Ginblie 3HavyeHHA giameTtpa D = 27,59 km [5].
CnekTparnbHi CrocTepeXeHHs MoKa3yoTb, WO 3a crnekTpanbHot knacudikauieto SMASSII actepoig mae tun Ch [1]. Lien
TUN XapaKTepusyeTbCs NAOCKAM CrekTpanbHUM po3nodinioM anb6eao i3 LWMPOKO i HErnMMOOKOI CMYrok MOTMUHAHHS, sika
LEeHTpoBaHa Ha JOBXMHY xBuni 6nm3eko 0,7 MkM. TUNOBUI NpeacTaBHMK LbOTO Krnacy NoBepxoHb — actepoig 19 dopTtyHa
Mae TEMHY MOBEpXHI 3i CriJamMu KOCMiYHOI epoasii, ska Garata Ha MpOCTi opraHiYHi peyoBuHWU, 30Kpema TomniHu. 3ops
UCAC4 516-047388 3a gaHumu katarnory [7] Mae 30psiHy BenuuuHy my = 14,2M i mg = 14,0™.

Ha puc.2 nokasaHo dparMeHT kagpy, SKMM OTpUMAaHO Nid 4Yac cnocTepexeHb MOKPUTTA Ha Teneckoni LmigTa
cT. KpnxxaHiska. 30pto, Lo nokpusanacs, MO3HAYeHO KPY>KKOM.

Puc. 2. dparmeHT Kagpy (HeratmBHe 306paxeHHs1) 3 no3HaveHoto 3opeto UCAC4 516-047388.
AcTepoif Mae H13bKY SACKPaBICTb | TOMY HEe MOMITHUIA Y Kaapi

O6po6GneHHs cnocTepexeHb. Y MpoLeci CrnocTepexeHb OTPUMYETbCS MOCMIOOBHICTL kagpiB Yy tiff-dopmari, ska
nepegae nanitpy y BUrmsaai BiATiHKIB Ciporo Konbopy 3 MakcumarbHOK po3psagHicTio 16 6iT. Kamepa Bigobpaxae mMeHLy
KinbkicTb po3psagiB — 12 6iT, Aki 3anmaloTb cTapuli 6iTM y 3Ha4YeHHi IHTEHCUBHOCTI Mikcens B kagpi. Y HasBi KOXHoro gavina
3annNCyeTbCA Yac 3akiHieHHs ekcnosuuii. [Ons obpobneHHst Takoi MOcCnigoBHOCTI 300paeHb HamMcaHo cheLianbHy
nporpamy, sika J03BOJISiE B HaniBaBTOMaTU4YHOMY pexumi 06pobuTtu cnoctepexxeHHst NokpuTe. [Ans o6pobneHHs BnbvpaTs
nepLuMin kaap i3 NocnigoBHOCTI 306paxeHb. 3a HasBHOCTI TEMHOBOTO Kaapy i kaapy MiOCKOro nomsi BOHW BPaxoBYHTLCS Y
pospaxyHKax iHTeHCMBHOCTel nikcenis. Jani BubrpatoTb 30pto, Ska NOKPUBAETLCH, BigMiYaoum npubnmnsHe micue B kagpi 3a
gornomoroto muwku. MNporpama 06pobnse 306paeHHs B paloHi, AKMIA BiAMiYeHMI Muwkoto. CnoyaTKy BU3Ha4YaTb Nikcenb
i3 MaKCMManbHOK iHTEHCMBHICTIO, KM NpuUAMaloTb 3a NpubnusHe nonoxeHHs 3opi (puc. 3a). Take MOMOXEHHS MOXe
noraHo BiAnoBigaTh NMOMOXEHHI0 30pi y BUNaaky Ayxe cnaboi abo, HaBnaku, sickpaoi 3opi. [Nns yTOYHEHHS MONOXEHHS
noyaTtkoBe 300pakeHHA AOAaETbCA OO0 300paXkeHHs, Ake 3rnafpKyeTbCs, 3a JOMOMOrol raycoBoi dinbTpadii, i N0 HboMy
BM3HaAYaETLCSl MOMOXeHHs1 3opi (puc. 36). 3a 300paxeHHsiM 30pi 3HaxoOdATb napameTp po3nofiny layca os, SKun
anpokcumye copMy 3opi. Llenn napameTp y noganbLLOMy BUKOPUCTOBYIOTb ANst 0OYUCIEHHS BENWYMHU CUrHany Bif 30pi B
kagpi. Ans uboro BMbMpaTe MakcMmanbsHUA paaiyc 30pi Os 3a 064nCcneHHsIM No ABOX ocsAx 306pakeHHs (puc. 3B i 3r). Oani
06YMCrIoTb CyMapHy IHTEHCUBHICTb 300paXkeHHs1 y Kpyrosin fiacdparmi pagiyca rs = 2,90s. PiBeHb ¢oHy ans 3opi
po3paxoBylOTb 3a NiKcensamu B Kinbuesin giadparmi 3,2 0s < rp < 3,9 0s. Jani BnbupatoTb Kinbka 3ip MOPIBHAHHS, AKi
06pobnsATL 32 TakKMM caMuM anropuTMOM, SIK i 30pH0, LLO NMOKpMBAaETbCHA. [N KOHTponto BCi BUOpaHi 30pi MOPIBHSIHHS
no3HayaTb KpyXXkamu i3 umdpamu, siki nokasyoTe HOMep 30pi. 30pio, L0 NOKPMBAETHLCS, NO3HAYAKTh KPYXXKOM iHLLIOrO
konbopy i 6e3 undpu (puc. 4).
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Puc. 3. Bubip 3ip ons oTpMMaHHA (0OTOMETPUYHOT KPUBOI NOKPUTTS:
a — novaTkoBe 300paxeHHs1 30pi, 6 — 306pakeHHs 30pi 3 4oAaHUM DiNbTPOBaHWUM 306paXeHHsIM,
B — (POTOMETPUYHMI pO3pi3 30pi B3AOBX OCi X, I — (HOTOMETPUYHMIA PO3Pi3 30pi B3JOBX OCi Y
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Puc. 4. dparmeHT Kagpy y npoueci OTpMMaHHs (POTOMETPUYHOT KPMBOI MOKPUTTS.
Kpyxxkamun 3 Homepamu BigMi4eHO 30pi NOPIBHAHHS, KPY>XKOM 6€3 HoMepa No3Ha4YeHo 30pHo, Lo NOKPUBAETLCA

MonoxeHHs 3ip NOPIBHAHHSA 3anaM’aTOBYHOTb i BUKOPUCTOBYIOTb A5A 06pobneHHs HacTynHUX kagpiB. YCi HacTynHi kagpu
06pobnsaTe B aBTOMaTUYHOMY pexuMi. 3opi MOPIBHAHHS OnpaubOoBYOTb Tak caMo, K i AN nepworo kagpy. Tinbku B
LUbOMY BWNagKy HabnvkeHe MNOMOXEHHA 30pi MOPIBHAHHA OepyTb 3rigHO 3 MOMOXEHHAM Ha nonepeaHbLOMy Kaapi.
[MonoxeHHs 30pi, IO MOKPMBAETHLCH, PO3PaxOBYIOTb 3a MOMOXEHHAMMW 3ip MOPiBHAHHA. Lle pobnath, Wwo6 ypaxysBatu
BMMAQOoK, KONK 30ps NOBHICTIO 3HUKAE Nif, Yac NOKPUTTS.

Y KiHUi onpautoBaHHA cepii kagpiB BUBOAATL (POTOMETPUYHI KPUBI 30Pi, LLIO MOKPUBAETLCSA, Ta 3ip NOPIBHAHHSA (puc. 5). Ll
rpadikn garTb MOXIIMBICTE OLIHUTU AKICTb (POTOMETPUYHUX AAHWUX | NPUAHATU PilLEHHS NPO BUKOPUCTAHHS OKPeEMUX 3ip
NopiBHAHHSA. POTOMETPUYHI KpuBI BCiX BUOpaHuWx 3ip 3anucyloTb y davin. Y nepwomy CTOBMUi AaHMX Lporo davna
3anncyloTb Yac y CeKyHAax BigHOCHO NMO4aTKOBOrO MOMEHTY, BEMMYMHA SKOro AOPIBHIOE Lini KiNbKOCTi CEKYHA NOYaTKOBOro
Kagpy. Y Apyrvn cToBrelb 3aHOCATb PiBEHb ACKPaBOCTI 30pi, WO MOKPUBAETLCH, Y BIOHOCHUX OAMHMUAX. Y HACTYMHUX
CTOBNUSX 3anucyloTb POTOMETPUYHI KPUBI 3ip MOPIBHAHHA 3a MOPSAKOM HOMEPIB.
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Puc. 5. PoTomMeTpurYHi KpUBI 3ip, SiKi BUKOPUCTAHO ANA OTPUMaHHSA POTOMETPUYHOI KPUBOI MOKPUTTS.
[MyHKTMPOM No3HaveHo ebemepuaHU Yac NOKPUTTHA. HoMepw 3ip BKasaHo BignoBigHO Ao puc. 4

[na BpaxyBaHHS MOXIMBMX YacOBWUX 3MiH MPO30POCTi aTMocdepu, YyTNMBOCTI Kamepu W iHWKUX akTopiB, sKi
BMNMUBaKOTb Ha piBEHb BUMIPIOBAHOTO (HOTOMETPUYHOIO BIAKMNMKY, pe3ynbTyloda (OTOMETPUYHA KpvBa MOKPUTTS
OTPUMYETBLCS MiCNA AiNEeHHs No4YaTKOBOI KPUBOi Ha cepeaHbO3BaxeHy (POTOMETPUYHY KPMBY 3ip MOPIBHAHHSA. Bary KOXHOI
OTOMETPUYHOT KPMBOI PO3PaxoByl0Tb 3a OPMYFIOH

."II E!-

ae Oi — BigHOCHa noxmbka choTomeTpuyHOi kpmBOi i 30pi. CepeaHbO3BaXKeHy (POTOMETPUYHY KpWBY 3ip MOPIBHAHHS Iz
po3paxoBytoTb 3a hOpMyIoLo
Iy = Z wil;

Ae li— HopMmoBaHa Ha 1 pboToMeTpuyHa KpyBa i 30pi.
3as3Buyan, nicns Takoi pedykuii noxmbka POTOMETPUYHOI KPMBOI MOKPUTTSA AELLO 3MEHLUYETbCA. Y HaloMy Bunagky
BigHOCHa noxmbka 30pi, WO MoKpuBanacs, NpakTMYHO He 3MiHoBanacs i ctaHoBuna 0,20. Taka noBeAdiHka CBigYMTbL MpPO
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cTabinbHicTb anapaTypu i npo3opocTi atMocdepu nig Yac NokputTa. PesynbTyiody (HOTOMETPUYHY KPUBY MOKPUTTS,
HopMmoBaHy Ha 1, 306paxeHo Ha puc. 6. NMyHKTMPOM Mo3HavyeHo edemepuaHUn MOMEHT MOKpUTTA. Kpankv nosHavarTb
mMexy noxubku y 1,5 0. HanmeHLwmnn piBeHb ACKpPaBOCTi 30pi sikpa3 npunagae Ha edbemepuaHni Yac NOKPUTTS, i TiNbKN OfHe
Lue 3HayeHHs Ha rpadiky BuxoauTb 3a Mexi 1,50. IMOBIpHICTb, WO Le Tpanurocs BMMagKoBO, a He BHACNIAOK pearibHOro
MOKPUTTS, OLIHMMO, K [OOYTOK iMOBIPHOCTI TOro, WO BenuyuHa (6epemMo HOpMarnbHUA 3aKOH PO3NOAIMEHHs) Mae
BiOXWNEHHsA = 1,70, Ta NMOBIPHOCTI BMNaAKOBOrO MOTPANISHHA LUbOro Kagpy Ha edeMepuaHui MOMEHT MOKpUTTH. OUuiHKKM
0alTb 3HaYeHHA niacymkoBoi iMoBipHocTi < 0,001, Wo cBiAYMTL NPO peanbHICTb LbOro siBvLWa. Todi BBaXaemo, Lo
NOKPUTTS AINCHO BiadynocH. Y TakoMy BMNaaKy 3MEHLUEHHs1 ACKpaBOCTi 30pi BiAOYyBaETbCA 3a paxyHOK TOro, WO YacTUHY
ekcrnosuuii 3opa Oyna 3akputa acTtepoigom, a pewTty — Hi. Lle gae MoxnuBicTb 3a 3MiHOIO SICKPaBOCTI 30pi OUIHWUTH
TPUBANICTb NMOKPUTTS.
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Puc. 6. dotomeTpuyHa kpmsa nokputTsi 3opi UCAC4 516-047388 actepoigom (853) HaHceHis.
Kpankamu nosHayeHo mexy noxubkum y 1,50. LLiTprxoBa niHis no3Havyae epemepuaHnii MOMEHT MOKPUTTS

TpuBanicTb MOKPUTTA 1T, AKa MOXe MpuMBECTM OO Takoro nocrnabneHHs O6nmMcky 3opi, WO crnocTepiraeTbCa Ha
POTOMETPUYHIV KPUBIWA, MOXXHA po3paxyBaTu 3a (hopMynoto

ae t — TpyuBanicTb ekcnosuuii kaapy, le/ls — BigHOWeEHHS 6nycKy 30pi B MakcumanbHiv dasi noKpuTTa 40 CyMapHoro 6nucky
30pi N actepoiga 3a edemepnaoto, lo/ls — BigHOWEHHSA BNMCKy 30pi ANA eKCno3uuii B MOMEHT MOKPUTTA [0 CyMapHOro
6rmcky 3opi 1 actepoiga 3a poTOMETpUYHOK KpUBOK. BigHoweHHS le/ls MOXHA TakoX OUIHWMTK i3 CMOCTEPEXEHb, KOMK
nepes NOKPUTTAM MU MOXEMO B Kadpi OKPEMO BUMIPATU acTepoif, i 30pto. Y HaloMy BUMagKy po3paxyHku AatTb 3HAYEHHS
TpmBanocTi nokputta t=2,0 £ 1,2 .

O6roBopeHHA i BUCHOBKW. OTpyMaHe 3Ha4yeHHsA TPUBAarocCTi MOKPUTTS B MexXax Noxvwbku Bignosigae edemepuaHnm
3HaYeHHsM, WO CBiAYNTL MPO peanbHICTb peecTpauii NokpuTTa. [pogemMoHCTpoBaHWW nigxia AO03BOMNSE OTpUMaTh
pesynbTaTy HaBiTb 3@ HECTIPUATIIMBMX YMOB CMOCTEPEXEHb, KON (DOTOMETPUYHA KPMBA MOKPUTTS HE AEMOHCTPYE SABHOIO
edekTy nocnabneHHs curHany. IHodi cam akT, Wo MoKpuTTs Biabynocs, MoXe OOMOMOITY BCTAHOBUTU Mexi diameTpa
actepoiga abo niaTBEpAUTM CMOCTEPEXEHHS MOKPUTTS Yy APYroMy MyHKTi MpU HU3bKIN fckpaBocTi 30pi. LliHHICTL Takmx
CrocTepeXeHb 3pOCTae, KOMW CMOCTEPEXEHHS MPOBOAATH i3 Kinbkox NyHkTiB. LLlo6 oTpumatv petanbHiwy KapTUHY
MOKPUTTs, NOTPIOHO 3any4aTM amaTopiB, siki MalTb OOMNagHaHHs, NpuaaTHe ONs CNOCTEPEXEHHs Nokpwutb. lpoTte vy
amaTopiB 3a3BuYal Terneckonu MeHWWX AiaMeTpiB i MeHW 4yTnvMBa npuiManbHa anapaTypa, ToOMy noTpibHO matu
MOXIUBICTb OTPUMYBaTU pe3ynbTaT i 3 Takux crnocTepexeHb. [NogaHun maTepian cnig posrnsgatyv Sk NigrotoBky A0
crnocTepeXeHb NOKPUTb Yy CKnagi Mmepexi 3 6aratbox NyHKTIB, Aki 06nagHaHi pisHMU iHCTpyMeHTamu.

MigcymoBytoun HaBeaeHe JOCNIOKEHHS, OXOAMMO TaKuX BUCHOBKIB.

1. Po3pobrnieHo nporpamy, sika [o3Borsie 06po6nsaTH CNoCTepeXeHHsI MOKPUTL Y BUTMSAI NOCMIAOBHOCTI rpadpidHmnx carnis.

2. lMpogemoHcTpoBaHO nigxig A0 iHTepnpeTauii cnocTepexeHb, SKUM MOXHa 3acToCOBYyBaTW, KOMM TpuBanicTb
ekcnosuuii kagpy Ginblua 3a TpMBanicTb NOKPUTTS.

3. 3apeectpoBaHo nokputta 3opi UCAC4 516-047388 actepoinom (853) HaHceHis nig 4ac cnocTepexeHHsi Ha crnocTte-
pexHin ctaHuii B c. KpmxaHiBka 8 kBiTHA 2021 p. 3a (hOTOMETPUYHOIO KPMBOIO BU3HAYEHO TpmBanicTb nokputta 2,0 + 1,2 ¢.
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STELLAR OCCULTATION BY THE ASTEROID (853) NANSENIA ON 8 APRIL 2021

Observations of occultations of stars by asteroids provide useful information about the shape and size of asteroids. Ground-
based multisite observations are especially valuable in that regard. To this end, on the joint initiative of the Main Astronomical
Observatory of the National Academy of Sciences of Ukraine and Astronomical Observatory of Taras Shevchenko National
University of Kyiv, the development of Ukrainian network of stellar occultation observing stations is currently underway.
Asteroids vary greatly in size with small asteroids being dominating. Occultations by small asteroids are visible across a rather
narrow path. In such a case, it will not be feasible to make use of the entire network. Moreover, it is not always possible to
conduct observations using telescopes with the required primary mirror diameter and light-gathering power or those equipped
with special high-speed cameras. First of all, it applies to asteroids small in diameter for which the shadow tracks may run far
from stationary telescopes. If this is the case, amateur telescopes or movable systems are employed. The aperture of such
telescopes does not enable to acquire observations of occultations of faint stars with short exposure times. However, any
observations are useful as they may help to determine the limits of asteroid diameter directly using techniques typical for the
photometry of stellar occultations.

This paper presents the results of observations of the star UCAC4 516-047388 occultation by the asteroid (853) Nansenia on
8 April 2021 performed at the Kryzhanovka observation station of Odessa I.I. Mechnikov National University. This observing
station will become a part of the network of stellar occultation observers which is currently being set up. A Schmidt telescope
(D =271.25 mm, F =440 mm) and Videoscan-415-2001 CCD camera were used to carry out observations. The ICX415AL chip (with
the number of effective pixels 782 (H) x 582 (V) and unit cell size of 8.3 um x 8.3 um) serves as an interline image sensor for the
specified CCD camera. The spectral sensitivity of the CCD camera approximately corresponds to the visible range. The NTP
based PC system clock was used for the frame time-stamping. A GPS receiver with a specialised application running in the
background was used to set (synchronise) the imaging system computer clock. The exposure duration for the occultation
recording was chosen to be 5 seconds in order to acquire an image of the star adequate for photometric measurements, on the
one hand, but to minimise the exposure time thus improving temporal resolution, on the other hand.

The star UCAC4 516-047388 has a low brightness of 14.2 m which provides another reason for a long exposure time of
5 seconds to be used. This exposure time exceeds the maximum duration of occultation of 2.8 sec. An approach that enables us
to draw a conclusion that the occultation has taken place and also to estimate the duration of such a phenomenon is adopted to
construe the photometric (light) curve. Our calculations yield the duration of occultation r= 2.0 * 1.2 sec, which corresponds to
the predicted value within the error. This paper also provides a description of the custom software, designed to process
observations of occultations in the form of a series of graphic (image) files, which was employed for the stellar occultation by the
asteroid (853) Nansenia. This software application can also be used to process observations of amateurs who will become
involved in observing stellar occultations.
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