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THE TRASFORMATION COEFFICIENTS AND INSTANTANEOUS
VALUES OF ATMOSPHERIC EXTINCTION

Abstract. We describe the process to determine the transformation coefficients from instrumental photometric
system into standard Johnson-Cousines (BVR) photometric system as well as instantancous values of atmospheric
transparency coefficients. These results were obtained for Zeiss-1000 telescope equipped with Apogee Alta
U9000D9 CCD camera. The process of PSF photometry using IRAF package is also described and obtained
magnitudes and color indexes were compared with catalog values.
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KOYPOUIUEHTDI IIEPEXOJAA U MI'THOBEHHBIE 3HAYEHUSA
ATMOC®EPHOUN DOKCTUHKIUHN

Annotamus, /IaeTCA ICTANPHOC ONMHACAHHC MPOICCCA OMPEACICHHS MEPEXOMHBIX KOX(D()HUIIMCHTOB U3 HHCTPY -
MCHTAITBHOH (DOTOMETPHUCCKONH CHCTCMBI B CTAHAAPTHYIO (hOTOMETPHUCCKYHO cuctemy [xoncona-KoysuHa (BVR),
a TAaKKe OIPECIICHUS MTHOBECHHBIX 3HAUCHUH KOd(duimmeHTa atMocepHOH IKCTHHKIWH. Pe3yIbTaThl MOIyUCHBI
o rerxeckomna | Lleitcc-1000" obcepraropuu Taub-Ilass, ocramennoro [13C xamepoit Apogee Alta U9000D9.
Ommcan nponecc poromerpun 38e3x B makere IRAF merogamu anepryphoit u PSF-goromerpun. Jlano cpaBHeHHE
IO TYYCHHBIX 3HAYCHHH 3BC3AHBIX BCJIHYHH H MOKA3ATCICH OBCTA C KATAJTOKHBIMH 3HAYCHHWSIMH.

Kmrouernie ciioBa: actporommucckue HadbmoacHusa, UBVR (oTomeTpus, cTaHIapTHBIC 3BS3IBL.

Beeaenne

Oanoti u3 ocHOBHBIX 3a1a4 npu HaOmAcHUIX ['CC ABISCTCS TOYHAS OLCHKA €ro SPKOCTH B PA3HBIX
CIICKTPAJBHBIX JHAMA30HAX, YTO IMMO3BOSCT OLCHHTHh €ro (pusuueckue pasmepel, GopMy, COCTaB H
COCTOSIHHE €T0 MOBEPXHOCTH, & TAKXKE Pa3MEP COJHCUHBIX MAHEICH, YTO MO3BOSICT MPOBOAUTE OLICHKY
€ro PHEPromnoTPeOaCHUS |, CACAOBATCIBHO, JACIATh BBIBOJAB O €r0 BO3MOKHOM HasHaucHuH. Bapuarn
onecka ['CC paror Ham wHpOpPMAIHIO O AWHAMHKE OOBCKTA, HANPUMEP, O €r0 BPAIICHHH. Jazadci
JaHHOU paboThl ObLIA OTPAOOTKA METOAMKH OLICHKH WU3MCHCHHS aTMOC(EPHOH SKCTHHKIMU B TCUCHHH
OJHOUM HOYH, 4 TAKKE OMPEACICHUE KOA(PPUIMCHTOB MEPEX0Aa OT UHCTPYMCHTAIBHOW K CTaHIAPTHOM
doromeTpuueckoii cucteme BVR mist teneckomna ' Leticc-1000" obcepsaropun Tsaup-1llans. Metonuka,
MPUMCHSIEMAs B JaHHOU paboTe, B3saTa u3 padbotsl mo crangaprusaimu A3T-22 obcepparopun Maiinanak
(V3bekucran) [1].

BrearmocdepHOe 3HAUCHKE 3BS3IHOM BEIMYHHBI B HHCTPYMCHTAIBHONH CUCTEME MOXKHO 3aITHCATh B
BHJC:

— §4 ——
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Mo =my — (kyp—kp-Co) - X (D

Iae, A - LCHTpaldbHAs AMHHA BOJHBI COOTBeTCTBYIOmEro ¢umbtpa (B, V, R), m,- Buaumas 3sezanas
BeauunHa B naHHoM ubtpe, Co - MOKazare/ip MBETA B CTAHAAPTHOU cucteMe, TO ecth (B-V), wn (V-
R),. Toraa 3HaueHue 3Be31HON BETUUUHBI B CTAHJAPTHOH CHCTEME MOXKHO IMPEICTABUTD B BUJC!

My =mgy+m;-Co+ay UT+, (2)

B 5THX BBIpaXKEHHAX 3aBUCHMOCTE aTMOC(EPHOM IKCTUHKIIUM OT BO3AYIIHONH MACCHl IPEATIONaracTcs
TuHEHHOM M omnpeaensdeTcs kod(hduuueHToM kg 5. 3aBUCHMOCTh OT MOKas3aTelsd LBETa TaKKe
NPEANIONAracTcs JTUHEHHOH u ompenemserca kodddurmentom k, ;. Kosdpdumuent {; ompenenser
MOCTOSIHHYIO YacTh HYMb-IYHKTA (OTOMETPHUSCKOH CHCTEMBI B JaHHOM (uubTpe. 3aBUCHMOCTh
HM3MCHCHUS HYNb-IIYHKTA B TCUCHHWU BPECMCHH HAOMIOACHHUU OmpeacmsaeTcs mapaMetpoM . Ilapametp
UT- BpeMeHHON MPOMEKYTOK OTHOCHTEIBHO HEKOTOPOTO BBHIOPAHHOTO HAYAIBHOTO MOMEHTA BPEMEHH
(06bIYHO OCPETCS MOTHOYB).

3amady onpeacacHus BCeX KOA(POHIIMCHTOB U MAPAaMETPOB B BRIPAXKCHUHU (2) MOKHO Pa3ACIuTh HA
JBC mMoA3aadd: 1) ONpeAeiuTh 3aBUCHMOCTh HYJIb-IYHKTA OT BPEMCHH, a TaKXKE HUCIPABHUTh
HHCTPYMCHTANBHBIC 3BC3AHBIC BEJIHMYMHBL 32 aTMOC(EpPHYIO TMPO3PavHOCTe HW  2)  ONpPEICTHTh
K03(hHUILHUCHTHI IEPECUCTA B CTAaHAAPTHY IO hoTomMeTpuueckyto cuctemy. Ioacrasmss (1) B (2), momyuum:

M,’l:m,'l—kl,;l'X+k2’,1'C0'X+T],1'C0+6¥,1'UT+§,1 (3)

Jnst OLICHKH BCEX MapaMeTPoOB B BRIpAKCHUH (3) HCOOXOAMMO BHIOPATh OMPEACICHHBIC CTAHIAPTHBIC
IUTOINAAKH ¥ COOTBETCTBYIOLIMM 00Pa30M BBICTPOHUTD HMPOLECC HAOTIOACHHH.

Tabmura 1 CriMcok cTaHIapTHHIX TLUIOMAI0K U [IapaMeTpbl HaOIOICHUIA

Hazspamme 012000) Sr2000) OUILTPHL DKCITO3HIMS B CEK.
TUTOITAKHI (K0J1-BO KaJIpOB)
Galadi 1 00"00™00° +30°22'30" B,V.R 20(10),20(10),20(10)
Galadi 2 01"53™15° +00°22'30" B,V.R 40(9),40(9),40(9)
Galadi 3 03"52m309° -00°01'30" B,V.R 40(3),40(3),40(3)
Galadi 11 22041m428 +01°13'30" B,V.R 20(12),20(12),20(12)
GD2 000734 +33°18'51" B,V.R 40(9),40(9),40(9)
GD S8 00"39™45° +31°34'46" B,V.R 40(3),40(3),40(3)
GD 277 01M20™7 +51°08'41" B,V.R 40(3),40(3),40(3)
GD 391 20M29™50° +39°15'53" B,V.R 20(3),20(3),20(3)
GD 405 231 6m44° +47°2708" B,V.R 40(12),40(12),40,20(12)
GD 421 01"51™00° +67°41'51" B,V.R 40(9),40(9),20(9)
SA23 SE3 03'45™1° +45°27'28" B,V.R 40(6),40(6),40(6)
SA 41 21153m52° +45°25'46" B,V.R 20(6),20(6),20(6)

Onucanue HAOMIOAeHUI U AHAJIH3 JAHHbBIX

Habaronenus nposoaunuck Ha Teneckone «Lletice-1000» Tanp-Llanbckoii obcepBatopun. duameTp
rmasHoro 3epkana D=1000 mm, otHocurenpHoe QokycHoe paccrosaue f;, = 6580 mm. Temeckom
obopyaosan [13C xamepoii Apogee Alta U9000D9, nozsossromnas mnoayuare none 3perust (FOV)
pasmepom 19'.5x19'5 ¢ macmrabom 0".38/mukcens. Jas MHOrouBeTHOM (BOTOMETPHH HCMOIB3YCTCS
Habop ¢uastpo B, V, R xommanuu «Astrodony. CranmapTHpie miomanku HaOmogamuce 23 aBrycra
2016 roma. Cnucok mIOMAA0K U mapaMeTpsl HaOmroacHul npuseacHsl B TaOnuue 1. JlanHbie B3STH U3
pador [2, 3].

INpeasapurenpuas obpadorka I13C kaapoB u mocimeayromas (GOTOMETPUs 3BE3A MPOBOAWIACH B
nakere IRAF. B mpouecc 3toli 0OpaboTKH BXOJUT BEIMHTAHHE U3 KAXKIOTO H300PAXKESHUS TEMHOTO TOKA, C
MOCTEAYVIOMMM JCTICHUEM Ha OTKATHOPOBAHHBIC 3HAYCHUS MIOCKOro Mo, CIeIyOmuM AaroM sBIsIeTCs
MOJIYYCHHE OLICHKU HAOTIOAACMOH 3BE3JHOM BEIUYMHBI KAKIOW CTAHAAPTHOHN 3BE3/bI B KAKIOM (DHIBTPES
Y KQKIOM H300PAKECHUM METOIOM anepTypHoi Gotometpun. /s 310r0 nemoss3yioTes mpoueaypa phot
n3 oubanoteku noao.digiphot.daophot makera IRAF. Ilocne momy4yeHHs1 COOTBETCTBYFOLIUX AMCPTYPHBIX
3HaucHU HaOMrOgacMbIX 3Be3aHBIX BeauduH crpourcs PSF mpodwune 3Be3x (PSF — Point Spread
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Function) ¢ mocneayrorei npoueaypoit PSF-potomerpun [4]. s 3TOro MCmonb30BaIuch MPOLCAYPHI
pstselect, psf, allstar makera IRAF w3 6ubmmorexku noao.digiphot.daophot. Ilockoneky PSF-3Hauenns
HHCprMeHTaHbHOﬁ SBCS,Z[HOI\/'I BCJIMYHNHBI TTOJTYUCHBI IO OIICHKaM OI‘paHI/I‘ICHHOI\/'I ACpTypPhl Ha OCIICAHCM
mare HeoOXOAMUMO OIPEACINUTh ANMCPTYPHYIO KOppekiuio. JlaHHAS mporeaypa BHIMOIHICTCS TaKKE B
IRAF mpoueaypamu photcal mkapfile, mkimsets, mkobsfile.

Onpegenenne ko3pduumuentos k, ;X +n;. Mb HauHeM ¢ ONpPEICTCHHS IBETOBBIX
k03 UIMEHTOB MIEepecyeTa B CTAHJAPTHYIO CUCTEMY K 3 U 77;. UToGHl onpeaenuts 3TH KO3 HUIIUEHTSI,
MBI aHATU3UPYEM OTACIBHBIC CTAHAAPTHBIC MIOWAAKHU (term2; j) Ha Pucynke 1. Ha mmomanke momkHO

ObITh JOCTATOYHOC KOJNMYCCTBO CTAHJAPTHBIX 3BE3J B Kak MOXKHO Oonee IIHPOKOM JHAMA30HE
nokaszareneit usera Co.
[TeperpynmupoBka 4icHOB ypaBHEHHS (3) maert:

M,’l—m/1=—kll)l'X+(Z/1'UT+€/1+(k2,A'X+T]A)'CO (4)
term 1 term 2
UT (Bpems)
e
(term2) ||/(term2) || = |/(term2)
3aBMCUMOCTb
OT BO3AYLIHOA Macchl
kzg\’ n

X (BO3aylIHAA Macca)

\

-
N 07

3aBMCUMOCTb OT BPEMEHU
Koo

Pucynok 1 - ITnan mpoBeieHusT HaGMIOICHIH UL OTIpeieIeH s Ko ITMEHTOB IiepecteTa B CTaHIapTHY IO
($oTOMETpHUECKYIO cHCTeMY U K03 purMenTa aTMOC)EpHON YKCTUHKITULL.

Hnga oTacnpHO B3ATOM CTAHAAPTHOW IUIOIMATKH B ONPCACICHHBIH MOMCHT BpeMcHH U7 MOXKHO
MPCANONOKUTE, YTO X CCTh BCIMYHMHA TOCTOSHHAS WM CICAOBATCIBHO TOCTOSHHOU SBISACTCS CyMMa
yneHoB —kq 3+ X + a; - UT + {) xoTtopyto Mel o60o3Haunm kak Const;. CrenoBaTenpHO, HAllle YPAaBHEHHE
(4) npumer Bux;

My,— my = (kzl,l-X+n,1)-C0+Const1 &)

To ecTh, AMA HEKOTOPOH i-TOW CTAHAAPTHOW IUTOIIAAKH, NMPH HEKOTOPOM 3HAUCHHH BO3XYIITHOM
Macchl X; OyIeM UMETh

Yi(Xy) = A, (X)) - Gy + Consty; (6),
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PrcyHok 2. 3aBUcHMOCTS Pa3HOCTH 3BE3/JHEIX BEIMYMH M; — m; oT mokasarens 1Beta Cy .
KpacHoii nmiHMelN TIoKa3aHbl pe3yIbTaThl TMHEHHOM allIpOKCUMAIIUH.

rae Ay ;(X;) = kp 5 - X; +1,. CaenoBarensHo, cTpost 3aBHCHMOCTb V;(X;) oT Cy M ammpoKCHMHUPYs ¢¢
MTHHEHHON 3aBHCHUMOCTBIO MbI MOxeM ompeienuts A, ;(X;) m Consty;. Ilpumep mocTpoeHMs TaKux
3aBUCHMOCTCH W JIMHCHHOW AaIPOKCUMAIMK mokazanel Ha Pucynke 2. OTMETHM, YTO MBI CUHTACM
ko3(ppurment kq 3 (UT) 3aBuCcAIUM OT MOMEHTA HAOIIOACHUS, TO €CTh MCHSAIOIMMCS B TCUCHUU HOYH.

Onpeaenenne ko3dpduunenton k, ; nn,
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Pucynok 3 - 3aBucuMocTh Ky 3 * Xj + 1 0T BO3AIIHOM Macchl X; B PasHBIX QHIBTpax
(cneBa BBepxy — ¢unbTp B, cripaBa BBepxy — QWbTp V, BHU3Y — mibTp R)

Ecmm xoadurmenT k; j MPUHATL MOCTOSHHBIM B TCUCHUU OJHOM HOYM, TaK ¢ Kak U Ko3(hduuueHT
N (470 JOKHO ZOCTATOYHO TOYHO BBIMOJHSTBCS), TO HCCICAYS 3aBUCHMOCTD mapamertpa Aq ;(X;) ot X
U3 JTUHEHHOM anmpoKkcUMalMu MOXKHO ONpPEACIMTh B OTACIBHOCTH KO3(HIMEHTEI Ky, u 7, (cMm.
Pucynoxk 3). B npuxIune, U3 IpeanonoKeHus MOCTOsSHCTBA KodddununenTa &y, B TeUeHHH OZHOH HOYH
u3 3HaueHUH Const;; ¥ NUHCHHON anMpPOKCHMALMU 3aBUCHMOCTH OT BO3AYIIHOM Macchl X MOKHO
ONpPEACIUTh KAK CaMO CPEAHEE T JaHHOM HOUM HAOMIOACHUH 3HaUCHHUE K1 ; Tak M 3HAUCHHUE MapameTpa
ay - UT + {;, 10 €cTh HyTb-IyHKT (POTOMETPHUECKOH CHCTEMBI C YUETOM €0 H3MEHEHHUS B TEUCHHH HOUH.
[MomyueHHble 3Ha4YCHMS MapameTpa kqj M COOTBETCTBYIOIIUE OMIMOKHM, a TAKKE 3HAUYCHUA MapaMeTpa
ay - UT + {; ¢ cooTeTcTByIOIEH OMMOKOM MOKHO HCIOIB30BaTh KAK TEPBHIE MPUOMIDKCHHS M KaK
HAK/IAJIbIBACMBIC OTPAHMYICHHUS HA AMANIA30H UX BO3MOXKHBIX 3HAUCHHUH N1 MOCICAYIOIETO YTOUHCHUS U







