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NGC 4151: UHOPPAKPACHAA ®POTOMETPNA B 1985-1996 rr.

Infrared photometry in 1985-1996.

Abstract. The results of the JH K L photometry of the central 12" region of the Seyfert
galaxy NGC 4151 (type Sy 1.5), carried out in 1985-1996, are presented.

YeraHoBjIeHO, 9TO OOJIBIYIO 9aCTh CBOEH Heprun ceitpepToOBCKUE raJaKTHKU U3JIy 9al0T
B UK-gmamazome B pe3yabrare MOTJIOMEHUsI W TEPEU3/IydeHusT 3HAYUTETbHON dFacTu
ONITUYIECKOTO U yJIbTpaduosieroBoro usaydenns siapa. Ceiipeprosekas ramaktuka NGC 4151
JocTaTovHo gpKa B OimzkaeM VK-nnamnazone, ee HabJIi0IeHNS MOXKHO MMPOBOIUTD C BBICOKOI
TOYHOCTBIO, YTO, B CBOIO OYepe/Ib, MO3BOJLIET TOJYIATH HAJEXKHBIE ONEHKN (DU3MIECKHUX
napamerpos rasaktuku. JH K L-poromerpus NGC 4151 nagara mamu B 1985 1., u Kk Maio
1996 r. rasakTuka HabJIIO1aach 0KOJI0 40 HOYeid.

Habaonenus nposoamauch Ha 1.25-m tesmeckorne Kpoivckoit cranmun TAUIT mpwu
nomontu InSh dporomerpa. Yriosoit quamerp BoIXoaHOI quadparmer 12, npocrpancrBenHoe
pasjienienne Iy4YKOB Tpu MoOAyaarnuu coctapiasio 30”7, u, ciemoBarenpro, NK-sprocTh
MEeHTPATBHO YaCTH TAJTAKTUKH OMpPEesIsaiach MO OTHOIIEHWIO K SPKOCTH TepudepuitHoit
qactu, pacnosaoxkennoit B 30”7 or nenrpa. Ilposenenunie nabaiogenus nepudepuitHbix
ob/jlacTeil raJlaKTHKW TOKasau, 4910 ux JHKL-OTOKM He MPEeBbIAIT MTOPOTOBBIX
sHaveHuil. B kagecTBe hOTOMETPUIECKUX CTAHIAPTOB HCIOJIL30BAIUCH 3Be3/6I BS 4550 (10
mapra 1994 r.) u BS 4845 (c mapra 1994 r.). Pe3yabraTsl (hoTOMETPUN TAJTAKTHKE TIPUBEIEHBI
Ha puc. 1-4, Ha KoTOpbIX mpeactaaenbl JH K L-kpuBbie 6jiecka ragakTuki 3a 1985-1996
I'T., KpuBble u3Menenuii mokasareseii nera (J—K) u (K—L) 3a 10 ke BpeMsl, BYXIBETHbIE
muarpammet [(J—H), (H — K)| n 3aBucuMocts n3menennit J-6jecka OT MOKa3aTess IBETA
(J—K).

Ananu3upys JaHHbIE, [peJCTaBICHHbIE HA PHCYHKAX, MOXKHO CJIeJaTh CJIeJYIOIIHe
mpeBapUTETbHBIE BHIBOIBI:

1. Baueck 12" neunrpasnbuoii obiaactu ranakruku NGC 4151 ¢ 1985 r. no 1996 r.
yBeJIMYUJICS, TpudeM amiintyia L-6jecka cocrausa okosio 172, a J-0secka 07'6. Ipyrumvu
CJIOBaMU, TIPU yBeJIWYeHnn OJIiecKa IMeHTPaabHOI 001acTh, raJakTHKa cTajia KpacHee. Takwne
n3MeHeHus 0JIeCKa M IBeTa O3HAYAIOT, YTO B M3jIydeHun 12" obsacTu rajakTHK{ TPUMEPHO
¢ 1990 r. Havay TpoABIATHCA XOJIOIHBIII UCTOYHUK U3J1yYeHUd.

2. Ecan upeanonoxurb, uro JHK L-uznydenune 12”7 06jactn rajakTHKU sBJISIETCS
gepHOTeIbHBIM, TO B 1985-1988 rr. cpeannii mokasarenb npera (J — K) cocrabisii
npumepro 0743, n 3Ta BeJUUWHA, COOTBETCTBYET MU3JIYYEHUIO YEPHOTO TeJIa C TeMIepaTypoii
okosio 6000 K, B 1994-1996 rr. cpenusis Benuuuna (J — K) cocrasisier npumepro 077,
U 4YepHOTeJbHAsg TeMIepaTrypa cocraisgeT okoso 4500 K; ciemoBarenbno, 4epHOTeTbHAT
TeMIepaTypa JOMOJHATETHHOTO ncTounnka ~3500 K.

3. Konebanuss JHK L-6mecka B 1985-1988 rr. (puc. 4, mrpuxoBas juaust 1) u
1994-1996 rr. (Tor ke pHCYHOK, JuHHs II) MOXKHO OOBSICHUTH TI€PEMEHHBIM IbIJIEBBIM
KOMIIOHEHTOM; TpPU 3TOM, €CJIU MbLJIeBble YacTUIBl B THLIEBOM OOpAa30BaHUU THIIA
MeK3Be3THbIX, TO U3MeHeHUs OJiecKa B IMepBBbIili WHTepBaJ HAOJIIOEHUN COOTBETCTBYIOT
n3MeHeHnsaM nokaszarens nsera F(B—V') ua 076, a Bo Bropoii nuarepsan — ua 073.

Pesyiibrarsl jierajbHOro anajnsa Haimmx Habsrogenuit OyyT onyO/JIMKOBaHbI.
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€CTh IIbljIeBad

O.T". Tapanosa, B.I1. [Tlenaspun, A.D. Haxun
O.G. Taranova, V.I. Shenavrin, A.E. Nadzhip



MOJIEJIb PACIIPEJIEJIEHN Y SNe B CIINPAJIBHOII TAJIAKTUKE
Model distribution Of SNe in a spiral galaxy

Abstract. A model distribution of type II supernovae in the disc of a spiral galaxy is
presented. The radial distribution of the SNe surface density and their distribution perpen-
dicularly to spiral arms are modeled.

[Ipu MoOmenupoBaHUM SBOJIONUN PA3JUYHBIX TAJTAKTHYCCKAX OOBLEKTOB MPEICTABISIIOT
UHTEPeC He TOJIbKO TAKHe NHTeIPA/IbHbIE XaPaKTePUCTHKH BCeil oMy ianun, Kak o0mee KoJim-
4eCTBO 00bEKTOB, NX CyMMAapHas Macca ¥ CBETUMOCTb, HO U UX IPOCTPAHCTBEHHOE PACIIPe/Ie-
JIeHWE.

Crponnoch pacupejieeHne /i 3aBUCHMOCTH IOBEPXHOCTHOM ILIOTHOCTH 0 OT PaJUyca,
KOTOpoe cpaBHuBaI0Ch ¢ Habmoaenuamu (O.S. Bartunov, I.N. Makarova and D.Yu. Tsvetkov,
A&A. 1992, 264, 428) (cwm. puc. la). IloBepxHOCTHAsI IUIOTHOCTH BBOJIMJIACH COIVIACHO TOM
xe pabore: 0; = N;/m(2i — 1)4 kpc?, rme N; = 0.5n; + 0.25(n;_1 + Npy1), N — KOJIMUECTBO
00HEKTOB B i-M OHMHE.

Radial distribution of SNe. Number of SNe - Delta R
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Takzke OBLIO TOCTPOEHO pacIpe/iesieHre BCIbimeK SN HMepPIeHIUKY/IIPHO CHHPAJIbHOMY
pykaBy (puc. 1b). OTciiexkuBasoch MECTONOIOKEHNE 3Be3]1 B Auana3one mMacc ot 1.6Mg 1o
63Mg. CrekTp macc — conmurepoBekmii (a = 2.35).

PaccmaTrpuBannch ABYyXpyKaBHBbIe TAaJaKTHKH. 3Be3/Ibl POXKIAIUCH TOJBKO B CaMOil
CIUpAJH CO CHAYYafiHBIMU CKOPOCTAMH, pacupenenenabiMu 1o Maxkcsemry. Haubostee
BEPOSITHASL CKOPOCTh, Vi, UpuHHMasach pasHoii 30 KMm/c (MaJsible H3MEHEHHsI ITOrO
IIapaMeTpa HE€ OKa3blBaJIl 3HAYUTE/ILHOT'O BJIUAHUA Ha pe3y.HbTaTbI).

Ha pwuc. la npejcrapiensl pacnpe/ie/ieHus IJIOTHOCTH YHUCIA BCHBIMIEK JIsd JIUCKA C
IIOTHOCTBIO, yObIBatomieil 110 3akony exp(—r) (I) u o 3akony 1/7 (II). [Iis 9KCIOHEHITHATBHOTO
JUCKa ObLIO MPOBeeHO yepeauenue 1m0 yriay 3akpytku « (K. Poabde, Jleknuu mo teopuu
BoH 1iorHoctu, M.: Mup, 1980). Kpussie IIT u IV mpejacraBasiior coboii HAOIOIaeMbIe
pacupejesienus Jijisi cBepxHoBbIxX Tuia [I u i cymmapHoro pacupejiesienusi CBepXHOBBIX
BCEX TUIIOB.

Kpusble 1714 9KCIOHEHITUATBHOTO JINCKA XOPOIIO OMHUCHIBAIOT HAOTIOAEHUS.

Astop Beipakaer npusnaresbaocth O.C. BaprynoBy u B.M. JlunyHoBy.

[oc. acTpon.mH-T C.B. Ilonos
um. IL.K. [Irepubepra S.B. Popov
119899 Mocksa B-234

[Toctynuia B pegakiuio 10 oktsibpst 1994 r.



ITIPOCTPAHCTBEHHAY IIJIOTHOCTHh TECHBIX JABOMHBIX
3BE3/1 B OKPECTHOCTU COJIHITA

Spatial Density of Close Binary Stars in the Solar Neighbourhood

Abstract. The spatial density of close binary stars in early evolutionary stages are
evaluated taking into account the effects of observational selection. The spatial density of
these stars is about 15% of the total star mass density in the solar neighbourhood.

CBeJleHHsT O  TPOCTPAHCTBEHHOW  IJIOTHOCTU  JIBOMHBIX — 3B€3Jl  BaKHBI  JIJId
TEOPUH 3BE3000pa30BaHUs M TEOPUU HBOONUKA 3Be3a. OHH HpeACTaBIAIOT COOOM
«HADTIOIATETbHBI MaTepuaty, ¢ KOTOPBIM CPAaBHUBAIOTCS PE3YIbTATHI TEOPETUUECKHUX
pacyeTos.

B namnoit pabore wucciemoBasnch TecHbie jBoitHbie 3Be3anl (T/13), naxomsimmecs
Ha paHHUX cTagugax sBosonuu. Takwme TJ[3 wmoryr Habao0gaThbcd KaK 3aTMEHHbBIE
nmepeMeHHble. B KadecTBe HaO/IOMaTEILHOIO MaTepHaJia HCIOJIb30BAJINCh CBeJeHnd 0 3795
3aTMEeHHBIX mepeMeHHBIX 3Be3nax (3I13) u3 «Karamora npubaumzkeHHBIX (HhOTOMETPUIECKUX
u  abCOJIIOTHBIX 9JEMEHTOB 3aTMEHHBIX IepeMeHHbix 3Be3a» M.A. CpeunukoBa u
9.®. Kysnueroroii, KOTOpHIil comepkuT Hanbo iee moaHbie cBemenust o 3113.

B namnom kartasore Bce 3113 pasmesteHbl O ciieIyIONUIM THIIAM:

PT'TI — paszesennbie cucteMbl riaBHoil nociaenosarenbaocru (I'I1), rie 06a KoMmoHeHTa
aBasgioTcs 3Be3gamu I, He 3amoHSIONUIME CBOM BHYTPEHHHE KPUTHYECKHUE IMOBEPXHOCTH
(BKII);

[TP — noJstypa3/e/ieHuble CUCTEMBI, TJie 00Jiee MACCUBHBIN KOMIOHEHT SIBJISIETCS 3BE3/10M
['TI, a Meree MaccuBHBIN CryTHUK — cybruranTom, 6,im3kum 110 pazmepam K coeit BKIT;

KP — KoHTakTHBIe JBOiHBIE CHCTeMbl PAHHHUX CIEKTPAJbHBIX KJAacCOB, Tje o00a
KoMIoHenTa 6m3knm K csomm BKII, mepmomnr mpesocxomar 075, CHeKTpHI TTaBHBIX
KOMIIOHEHTOB He 1103/iHee, yem FO — F2, rjiaBable KOMIIOHOHTBI M CIlyTHUKU MacCuBHbIX KP-
cucrem 6yin3ku K ['I1, a cnyraukn majnomaccuBabix KP-cucrem Jiexkat nHeckosbko npasee ['T1
" B OOJIBITMHCTBE CBOEM OTHOCSATCS K CyOrHTranTaM;

KW — konrtakTubie cucrembl Turma W UMa, riae oba KOMIOHEHTa CpaBHUTE/IBHO OJIM3KU
k coorercTBylommM BKII, mepmoasr kopode 095, CIeKTpH IJIABHBIX KOMIIOHEHTOB GoJiee
no3juue, yem F0, 6osiee maccuBubie komuonenTbl 6sin3ku K ['TI, a 60/IbIIMHCTBO CILy THUKOB
pactoJioxkeno Jjesee ['T1;

~KW — cucremsbr, mogobusie KW — masnomaccusubie cucrembr (F-K), He sapastonmecs
KOHTAaKTHBIMH, HO OoJiee TecHble, yeM PI'll-cmcTeMbl ¢ Takumu »Ke MaccaMu, U CXOJIHBbIE
0 MHOTUM Xapakrepuctukam c¢ cucremamu tuna KW. Habmonaemas uuciennocts 3113
Pa3IUYHBIX TUIIOB IpuBeaeHa B Tao. 1.

Tabruua 1
Tun 3113 | PT'IT | TIP | PC | KP | KW | ~KW | Bcero
N 434 | 2200 | 237 | 467 | 304 | 153 3795
% 11.4 | 58.0 | 6.3 | 12.3 | 6.0 4.0 100

Kak Buano wu3 tabmaunel, cpemau HabaogaeMmblx 3113 mambosiee MHOTrOYHCIEHHDBI
cucrembl ¢ cybrurantamu (~65% ot obmero uncaa 3I13), T.e. TPOIBOMIOIUOHUPOBABIIIE
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cucrembl. O iHAKO HAOJIIOIaTE/IbHBIE JaHHBIE CUJIBHO HCKazKeHbl 3D MEeKTOM HAOIIOATeIbHON
CeJIEKIIMM ¥ HEe OTPAKAT HMCTUHHON YHUCJIEHHOCTH HUCCegayemMbix cucreMm. Hamu tpum
OleHKe mpocTpaHcTBeHHON mirotHocTn T/I3 Obtm yurerbl 3ddexThl HAOIIOIATETHHOI
CEeJIeKIINH, CBI3aHHBIE C BEPOATHOCTBIO OTKpbITHA 1/I3 Kak 3aTMEeHHBIX IepeMeHHBIX
(M.A. Cseunukos, O.B. EpernoBa, AcrpoHomo-reomes. ucciei., Cepaiock, 1991, ¢.75
u 88), a Takxke ¢ HenoJHOTOH uccaepyemoit Boibopku (O.B. Epernosa, M.A. Cseunukos,
Acrponomo-reoes. ucciel., Exkarepunbypr, 1993, ¢.72). Bepostaoctn orkpsitus T3 kax
3aTMEHHBIX TTEPEMEHHBIX BIEPBBIE OBLIM BBHIYUC/IEHBI 10 WHINBUIYAJTHHBIM KPUBBIM OJI€CKA
B 3aBHCHMOCTH OT ¢, My, A u 1.

B Tab71. 2 B mepBHIX IBYX CTPOKAX MPe/ICTABIEHBI MOJIYYeHHbIE 3HAYE€HUS TPOCTPAHCTBEHHBIX
mroTHocTelt T/I3 pa3zauyHbIX TUHOB M UX JIONS OT MOJTHON MPOCTPAHCTBEHHOIl IIOTHOCTH
TA3. Hanee, 3uas cpeguue suadenus My w My nna T3 pasjmaablx THIIOB, Mbl OINEHUIN
IPOCTPAHCTBEHHYIO TJI0THOCTH 3Be3a—KommonenTos T3 7, Beipaskentyio B Mg /K3,

Tabruua 2

Tun 3113 PI'IT | IIP | PC | KP | KW | ~KW | Bce
n-107% nx =3 660 | 160 | 20 | 60 | 290 | 100 | 1190
n, % 01.2 | 124 | 1.5 | 4.65| 225 | 7.75 | 100
n-107°My/ux3 | 1700 | 305 | 45 | 131 | 452 | 178 | 2810

Kak Bugao u3 tabsun, mocsie ydera 3hdeKToB HAOII0IATENHHON CeJTeKIuu 1014
T/I3 pasnmuvHBIX THIIOB OT MX ODOINEro YHCJa BeChbMa CYIIECTBEHHO H3MeHmaIach. CHIbHO
yMeHbIujicsa nponeHt mnpodosonuonuposasiux [[P- u PC-cucrem. Cucrem PT'TI, eme ne
MPOTITE/IITNX CTAIUN «IIEPEMEHBI POJieii» KOMIIOHEHTOB, MPUMEPHO B 3.5 pas3a OoJbIne. dem
[IP- u PC-cucrem BMecTe B34TBIX. DTO KAadeCTBEHHO COIVIACYeTCS C TEOpUEl IBOJIOIHN
T/I3, cornmacHo KorTopoii crajus mepBoro obmena Mmacc B TJI3 3HauuTe/bHO KOpOUe,
qyeM BpeMms npeObiBanus ux B ctajuun PI'TI. Bonbmmoe wuncio KW-cucrem. mo-BumauMomy,
CBUJIETEJILCTBYET 00 MHOM MEXaHU3M€ MX HPOUCXOXKJICHUs, HAIPUMED, B PE3Y/IbTATe MOTEPU
T/I3 yrsioBoro MOMeHTa IOJ, BO3AEHCTBHEM 3BE3IHOIO BETPA.

[IpeacraBisier mHTEPEC CpaBHEHUE TIPOCTPAHCTBEHHOIT 1oTHOCTH T/13 ¢ OKOJTOCOTHETHOM
3Be3nuoii miorHocThi0. Cormacao K.V. Amneny (Acrpodusnueckue Benmunsb, M., Mup,
1977, c. 446), Ha 70110 3Be3]] CeKTpaibHBIX KaaccoB O—K mpuxoaurcs obImas II0THOCTD
~ 18.8 - 1073 My, /uk® (3Be3n cnexrpasibaoro Kiaacca M cpemu nabmogasimxcs 3113 nourn
He Bcrpedaercs ). Haiinennast xke mioraocts Beex TJI3, HAXOASIUXCS HA PAHHUX CTAHSIX
spoJioun, coctasisger ~ 2.8 - 1073 M, /uk® (Ta6a. 2). CiegoBaTe/bHO, B OKOJOCOJHEUHOM
npocrpancTee npuMepHo 15% 3se3n sxonar B T/13, naxongmuecs Ha paHHeil cTa un
SBOJTIOIHH.

Yengbunckuit roc. yH-T O.B. Epernoa M.A. CBeuHuUKOB
434136 Yessibunck O.V. Eretnova M.A. Svechnikov

[Toctynumiia B pegakiuio 25 utojisg 1994 r.
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O BO3BMOXKHOII TPUMOJAJIBHOCTU ®YHKIINU
METAJIJINYHOCTU PACCESIHHBIX 3BE3/IHBIX
CKOILJIEHI

On Possible Trimodality of the Metallicity Function
of Open Clusters

Abstract. On the basis of the new [Fe/H] scale, the metallicity function of open clusters
is constructed and compared with that of globular clusters. Possible trimodality of the open-
cluster metallicity function is revealed.

B macrogmiee BpeMs wumMmeeTcs OOJIBINIOE KOJUYECTBO ONpEIETeHNNR MeTaTINIHOCTH
paccesnubix maposbix ckomaenuii (P3C). OCHOBHYIO 4acTh COCTABJSIIOT WCCJEIOBAHUS, B
KOTOPBIX OIPEIENIIeTCs MEeTALTHIHOCTb OJHOIO HJIM HECKOJBbKUX CKOILTIEHHUi, B TO BpeMsd
KaK MaCCOBBIX OIpeJieJIeHHII He TaK MHOIO, ¥ 3TO B OCHOBHOM KOMIIWJIATUBHBIE paboThl. B
pe3y/ibTare CUCTeMATU3alUKl CYIIECTBYIOIINX ONPEeIe/JTeHU MeTa/INYHOCTH aBTOPaM# ObLIa
nosiyuena oguopoguas mkasia [Fe/H| ans 126 P3C (Acrpon.-reox. ucci., Ekarepuubypr,
1993, 9-20).

['ucrorpamma Mmetasmmanocreit P3C, mocTpoeHHas ¢ HCIOJb30BAHHEM 3TOMH IMKAJIBI,
n3obpakena Ha puc. 1. Béybias 4acTh CKOIJIEHUIT UMeeT MeTAJIJINYHOCTH B MUHTEPBAJE OT
—0.3 10 0.3, HO WX pacupejie/ieHue B 3TOM UHTEpBaJe He SABJiseTcss paBHOMepHbIM. Hasimaue
makcuMyMoB st [Fe/H]~ 0.15 u 0.05 moarsepzkgaer BeiBoj, caesannblii pamee IIbuibekoit
(AIT, 1988, N 1527, 25) Ha OCHOBAHUHU JAHHBIX O METAJUIMIHOCTH 96 CKOILIEHUIL.

CeMmHaIIIATH CKOILTEHUH NMe0T MeTa tndnocTu oT —(0.3 10 —1.0, 06pa3ysa Ha rUCTOrpaMMe
tperuii Mmakcumym npu |[Fe/H|~ —0.6.

Puc. 1 Puc. 2

: = ol ]
6 L -]
4 i
2 -
2.5 -20 -15 -1.0 -05 0.0
[FelH] [Fe/H]
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VMeomuxcs JaHHBIX 0 xuMudeckoMm cocrape P3C  HeZocTaToOdHO 1 OIEHKH
CTATHUCTUYECKON 3HAYMMOCTH OIMHCAHHONH CTPYKTYpHI THCTOrpamMMbl. [Iomo0Has cTpyKTypa
1 (PYHKIUH METAJIMIHOCTH JJI POJCTBEHHBIX O0BEKTOB HCCAEI0BAIACH PA3IAIHBIME
aBropamu. B psge pabor Mapcakosa u CyukoBa (cm., Hamp., AZK, 1985, 62, 847)
OIEHUBAETCST 3HAYMMOCTD ABYX MakcumyMmoB BOsu3u [Fe/H|~ —0.2 u 0.1 B pacupeeenun
F-, G-, K-kap/JuKOB TIOJig € HCIOJb30BaHHEM 3HAUYUTEIbHO OoJblneil BuIOOpKH. /IBa
makcuvyMma 1uist [Fe/H|=—0.26 u 0.11 BBIgBIAIOTCS U HA MECTOTpaMMe, HogydeHnoil S. Bar-
tasiute (Proc. 3rd DAEC Meeting, Meudon, 1992, 193) npu o6paboTke (hbOTOITEKTPUIECKIX
nabmonennii B Buinaiocckoit cucreme myg 1000 3Be31 BOIM3YM TaJaKTHIECKUX TOJIIOCOB.

Nutepecao orMeruTh, 910 TpeTuii MakcuMyM ructorpammbl Merasutnarocteit P3C mo
CBOEMY IOJIO?KEHUIO COBIIadaeT C MaKCUMYMOM AHAJIOTUYHONI TUCTOrpaMMbl JIJId IHHaPOBBIX
3Be3aubIX ckortennii mpu [Fe/H|~ —0.6. DTa rucrorpamma, MOCTPOCHHAS 1O JAHHBIM
R. Zinn (ApJ, 1985, 293, 424), uszobpaxkena Ha puc. 2. Ee GHMOIAIBHOCTD 0OCYKIALTCS
B padore R. Zinn (JRASCan, 1990, 84, 89).

HpI/IBe;[eHHbIe PE3yJabTAaThbl IMO3BOJIAIOT IPEAIIOJIO?KUTH, YTO (byHKHI/IH METAJIJINYHOCTHU
pacCCedHHbIX 3BE3IHbIX CKOILJIEHUN 4BJIIeTCS TpHMO,Z[aJ[bHOﬁ.

B nanpreiimem comocTap/eHne IPOCTPAHCTBEHHBIX XapAaKTePUCTUK CKOILICHUIT, UX
KMHEMATHIECKIX U JUHAMIICCKHX ITAPAMETPOB € OCOOCHHOCTAMHI XUMHIECKOTO COCTABA
HO3BOJIAT HCCIEI0BATD 3TAIBI SBOJIONMA 3BE3IHLIX IPYIIHAPOBOK PA3IMIHOIO BO3PACTA.

Ypasabckuit Toc. YH-T O.I1. TTeuteckast  O.P. Pyl’skaya
Exarepunbypr J1.C. Bube D.S. Wiebe

[Tocrynuia B pegakiuio 23 ntonst 1994 r.
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Ob OJHOMOJAJIBHOCTUN ®YHKIINN
METAJIJINYHOCTHU IITAPOBBIX CKOIIJIEHUN

On Unimodality of the Globular Cluster Metallicity Function

Abstract. Probability considerations show that secondary peaks in the metallicity func-
tion of globular clusters have no statistical significance.

B psijie paboT 0TMeUan0Ch, 9TO B (hYHKIUH METALTHIHOCTH MapoBbix ckortenuii (I1IC),
KpOMe TVIABHOTO MUHHMYMA, €CTh ellle BTOpUYHbIe muku (cM. Hampumep, J1.C. Mapounuk,
A.A. Cyukos. lamaktuka. M., Hayka, 1984 u cceuiku Ttam xke; R. Zinn, JRAS Can, 1990,
84, 89; S. van den Bergh, AplJ, 1993, 411, 178). Orciona cmesiaH BBIBOJ, O HECKOJIbKHX
AKTHUBHBIX (a3ax 3BOONUN [AJaKTHKH,KOTOpPbIE YepeIOBAIUCh C SIOXAMH I0/IABICHUSI
3Be371000pa30BAHUSI.

Cepbe3HOCTh 9TOT0 pe3yabTara oueBuIHA. [103TOMY c1e10BaI0 GBI IPOBEPUTH, HACKOIBKO
JIOCTOBEPHBI (haKTUIECKUE JAHHBIE, T.€. UMEIOT JIH BTOPUYHbBIE IIMKH CTATHCTHYECKYO 3HAYM-
MOCTh. DTO U COCTABJISIET 1eJIb JAHHON paboThl.

N N 15-
154
10-
101
5- 51
0- .

0
25 20 -15 -1.0 -05 0.0 25 20 -15 -1.0 -05 0.0
Puc. 1 [Fe/H] Puc. 2 [Fe/H]

Ha Puc. 1 nokazana dyuknua metaammnanoctn 128 [IC mo manubiM HamboJiee MOJTHOTO
Ha ceromusitauii genb cnucka (N.B. Suntzeff, T.D. Kinman, R.P. Graft, ApJ, 1991, 367,
528). 3amereH BTOPUYHBIN MUK BBICOTOH B 9 enunuiy B obsactu meramanocrn —0.6 —
—0.5. EcrecTBeHHO 3a/1aThCsi BOINPOCOM, HE MOXKET JIM OH OBITH PE3yJIbTATOM CJIydaitHOi
dayKTyanmm.

Ha Puc. 2 mokazano 1o Ke pacipejesieHne, B KOTOPOM, OJHAKO, HA4YaJ0 HHTEpBaJa
nepeneceno Ha 0.05 mo MeTtasmmaHOoCTH. Kak BHIHO, KAPTUHA ViK€ HECKOJBKO M3MEHMIACK.

Tenepb paccMoTpuM TOIBKO mpaByio Yactb Puc. 1 B obaactu or —1.20 1o —0.20. 3xech
Bcero 42 ITIC, a gucao waTepBasos pasuo 10. Ecim Ob1 pacnpesesenue B maHHON 0b1acTu
OBIJIO pAaBHOMEPHBIM, Ha KazK/Iblit mHTepBas nputiock O o 4 [TIC. Kakosa ke BeposiTHOCTH
TOr0, YTO IIPU PABHOMEPHOM paciIpejie/IeHuU THIIOTeTUIeCKOil reHepaabHOi COBOKYIIHOCTH B
OJTHOM U3 UHTEPBAJIOB MOSIBUTCS MUK B 9 eTUHUIL!

Jlerko BujieTh, 4TO BOIIPOC MOXKHO CBECTH K 3ajade o Opocanuu 10-rpanHoro kybuka.
[Tonb3ysics uzBecrnoit popmyoit P, ,, = C1'p™q¢" ™™, noncrasisss m = 9, n = 42, p = 0.1,
q = 1 — p u cymmupys 10O BCeM TpaHsM, HAXOJMM, YTO COOTBETCTBYIONIAsS BEPOSTHOCTH
pasaa 14%. Crona najgo 100aBUTH ermie P10,42, Pii42 U T.J., TaKzkKe yMHOKeHHble Ha 10.
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Torpa nosyuaem 20%. D10 3HAUMT, YTO NUK BLICOTOH He MeHee 9 eJIMHHMIL ¢ JOCTATOYHOMN
BEPOSATHOCTHIO MOZKET ObITh PE3Yy/JIbTaTOM CJIydaitHOl (hJIyKTyaluu.

MoseiupoBanue ¢ TOMOIIBIO CJAYYaWHBIX YHCEJ IOKa3aJ0, YTO CPEJIH MOJETbHBIX
KBA3WUCJIyIallHBIX paclpeieleHuii BCTpedaloTcsd TaKue, KOTOPble He MeHee BBhIPAa3UTeTbHBI,
a mHOrma mazke "jydrre uem B AeiicTBuTebHOCTH. OTKA3aBIINCH BOOOINE OT 00HEINHEHNS B
uHTEpBaJ/Ibl, HaxouM, 410 pacupejesnenue 42 [I1C mo 100 gesieHusiM NIKajbl METAJIHIHOCTH
or —0.20 10 —1.20 oYTH B TOYHOCTHU MYyaCCOHOBCKOE.

WNrak, Bce 3T MOJAXOJBI MPUBOJAAT K €IUHCTBEHHO BO3MOYKHOMY BBIBOJLY: BTOPUYHBIN
MUK HEe UMeeT CTATUCTUYECKOIl 3HAYMMOCTH U IpeJCTaBjsgeT coOOil pe3ysbTar CJIydaiHOnl
daykryanuu. /lanbHeiiliee HaKOILIeHWE JTaHHBIX M yBeJIWYeHHEe O0beMa BBIOOPKH C
HEOOXOUMOCTDBIO TIPUBEIET K «3aMBIBAHHIO» STOTO MHKA.

CoOTBETCTBEHHO BO3HHUKAET BOMPOC O (PAKTUIECKOH ODOCHOBAHHOCTH TeX (PU3MIECKHX
MoJIeJiel, KoTophie, Kak Ha (pYHIAMEHT, OMUPAIOTCS Ha MOJ00HBIe UK.

Actporomudeckast 0bcepBaTOPUST A.M. Diirencon
JIbBOBCKOTO yHUBEPCHUTETA A.M. Ejgenson
290005 JIbBOB, YKpanna

[Tocrynumiia B pejgakiuio 27 utons 1994 r.
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BCIIBIIIIKA CIMBUOTNYECKO! 3BE3bBI AG DRA
B MIOHE 1994 TOJIA

Flare of the Symbiotic Star AG Dra in June 1994

Abstract. Photometric observations of the symbiotic star AG Dra in the UBVR filters
were carried out in January and June 1994. An outburst with amplitudes of 2728, 1778,
0799, 0757 in UBVR, respectively, was found.

AG Dra gBnsercsa sHanboJiee aKTHBHOI 3Be3/10il cpeu cHMOMOTHIeCKUX 3Be3. V3yueHune
0J1eCKa CHCTEMBI IIpecTaBasgeT OObIION HHTepec.

[To mabmogeruam AG Dra B CIOKOHHOM COCTOSHHH, MpOBOIUBINHMCS B 1974-1979 rr.,
L. Meinunger (IBVS, 1979, No. 1611) obuapyzkui nepuos nsmenenuii 6iecka B Y D-aydax
P = 5549 ¢ ammmrynoit ~ 0M8. B 1981-1982 rr. Bo BpeMsi MaKCHMAJILHON AKTHBHOCTH
AG Dra, mabmogenus B UBV mokasaam pasHoro poja KOPOTKO- U JIOJTOINEePHOIAYECKHEe
m3menenns (D. Chochol, L. Hric, A. Skopal, J. Papousek, Skalnaté Pleso Contr., 1984, 12,
261). B 1984 r. nocsie HeckonbKuX JieT Hu3Koii aktusHocTu cucrembl W. Wenzel (IAU Cire,
1985, No. 4038) obHAPYZKHJI BCIBIIIKY.

B auBape n urone 1994 1. B [IIAO AH Aszepbaiinzxana ra teseckore [leitcc-600 mpoBoguinch
doroanekrpudeckue HaOoAennsa AG Dra B dunsrpax UBVR. 3Be3moit cpaBHeHUs
1 KOHTPOJIbHOU 3Be370i ObLin BhiOpanbl BD+67°925 u HD 145454. B Tab/une npuBe/ieHbI
pe3yIbTaThl HAIUX HAOTIOICHUIA.

Tabruua

JD 2449... U B V R
360.508 | 10.52 | 10.99 | 9.70 | 1.00
364.539 | 10.54 | 11.02 | 9.71 | 0.97
371.497 | 10.54 | 11.00 | 9.71 | 0.99
513.417 8.85| 9.90|9.13 | 1.31
515.378 8.61 | 9.64 | 897 | 1.39
517.470 8.26 | 9.24 | 8.72 | 1.53
522.391 8.62 | 9.73 899 | 141
523.293 8.33 | 9.48 | 8.79 | 1.54

DN = W s Ot w w oy3
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Kak Bujno, B saBape 1994 r. AG Dra maxoauiachk B CIOKOHHOM cocTosinnn. HabJtroaennst,
nposejiennbie B uone 1994 1., ykasniBaioT, 4To 6JiecK cuctembl Bo3poc Ha 2728, 1778, (0199,
0757 B punsrpax UBVR, cooTBeTCTBEHHO; HANOO/IBITIEH aMILTUTY 1a N3MeHeHusT OJ1ecka ObLIa
B dbuabrpe U. llpuunmnoii 3T0r0 MoxKeT OBITH BCHBIINIKA, KOTOPas IMPOJOJIZKAJACH B HEPUOJ
nammx Habmonennit (9-19 nronga 1994 r.).

Acrpodusnueckas obcepBaropus X.M. Mukanmtos Kh.M. Mikailov
AH Aszepbaitpkana H.A. I'yceitnos N.A. Huseinov
373243 Illemaxa, Azepbaiimkan

[Toctynura B pegakmuio 1 asrycta 1994 r.
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HM CTPEJIBI: ®OTOI'PAONYECKUE HABJIFO/IEHM 4],
SBOJIIOIINA KPMIBON BJIECKA

HM Sge: Photographic Observations,
Evolution of the Light Curve

Pesrome. [Ipusesennt pesyasrarsl 307 dororpaduaeckux nabaoxennit HM Sge (1960
1991 rr.). Kpusast 6iiecka moc/ie BCIBIIKK TTOKA3BIBAET CJIOKHYIO 9BOJONHIO oT THa 3 Lyr
(JD 2442625-2443430; n = 43) ¢ ammwiaryaoit ~ 2™ k anrosenonobuoit (JD 2443662
2444906; n = 125) ¢ ammmaTymoit 075, D = 072 ¢ 3amernpiv acbdexTom orpazkenns. [lepmos
sTuX Bapuanuii 5319915 mosyden mepuogorpaMMHBIM aHAIN30M Ha DBM 10 nHbpaKpacHEIM
nabogenusm O.I. Tapanosoit 1 B.®. FOguna u sBisiercss ompejeieHHO OpPOUTATHLHBIM.
Kpusas 6ecka B UK-ananazone obobsicusiercs: 3hphekToM oTparKeHus.

The analysis of the light curve variation of HM Sge was made on the basis of 307 plates
taken with the 40-cm astrograph (Crimean Station of the Sternberg Institute) in 1960-1991.
For brightness estimates, we used comparison stars from the list of standards of R.Noskova
et al. (Variable Stars Suppl., 1979, 3, No. 18, 755). For faint stars, the author made some
corrections in the list.

For an accurate determination of the known period value of 540¢, we re-processed 80 IR
observations JD 2443722-2449141 (O.G. Taranova and B.F. Yudin, Pis’'ma AZh, 1982, 8,
No. 2, 90, 1982) according to a summary of R.I. Noskova (private communication). Software
used for the period determination was written by the author on the basis of the Dimming
method. A part of the periodogram with the maximum at P = 5319915 is shown in Fig. 1.
The average light curve with this period value is shown in Fig. 2. All the photographic
observations (JD 2442625-2445500, n = 115) were re-processed with this period.

After the burst of HM Sge in 1975, discovered by O.D. Dokuchaeva, the light curve became
relatively stable starting from JD 2442625. However, there were some variations around the
average level. The rise of light, obtained from pg-observations (Fig. 3), shows some delay.
The average brightness remained constant during this observational interval (Fig. 4). The
light curve of Fig. 4 has an eclipsing appearance with P = 5319915 and with two minima at
phases of 0.0 and 0.55.

A detailed analysis has shown that the light curve is a superposition of two types of
oscillations. During the first three years (JD 2442625-2443430), the light variations reminded
of a B Lyr-type star with an amplitude of up to 2™(Fig. 5). It apparently has eclipses
separated by 0.5P. This can be explained by presence of two dense clouds — presumably,
dust clouds at two opposite sides of the orbit of one of the components (polar ejecta? —
see also J. Solf, A&Ap, 1984, 139, 296). The system of clouds seems to have a precession
motion, because the variability character changes during the next interval JD 2443667
2444906 (n = 60, Fig. 6). Deep minima vanished; a wide minimum (D = 0.2P) with a depth
of 075 takes place near phase 0.0. The reflection effect (a brightness rise by 071) is noticeable
at the edges of the main minimum (phases 0.15 and 0.75P).

Let us return to Fig. 2. On the average light curve, a shallow (~ (071) minimum in the
infared can be noted. This minimum may be also caused by eclipses at phases 035 and
07'85.

The eclipsing character of the light curve of HM Sge has a dominating significance. In
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this case, the IR light curve with the amplitude of 2™ (Fig. 2) can be with a great probability
caused by the reflection effect.

Since 1982, a light decline of HM Sge down to 1277 has been observed; during this interval,
the orbital-period effects did not appear completely. A single wave was observed, which could
be caused by the reflection effect. Precession effects also took place (O.D. Dokuchaeva and
N.E. Kurochkin, Variable Stars, 1988, 22, No.6, 863).

Photographic observations can be distorted by systematic errors due to the stellar-image
halo and unusual energy distribution in the spectrum. For these reasons, the pg-observations
may be not comparable with the photoelectric ones.

Basing on its variability, HM Sge must be classified as a new class of cataclysmic stars
with nova-like phenomena in bursts. One of the components of such a system with a long
orbital period is usually a giant.

This work was supported by a grant of the Astronomy Program of the Russian Federation
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(Project Manager V.P. Goransky).
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CEPIIEHTU/IBI: IIONCK IIBIJIEBBIX OBOJIOYEK
Serpentids: A Search for Dust Shells

Peziome. Ananus pesyasraroB JHKLM-doromerpun Tpex CepHeHTH/I U OHOTO AJITOJISI
MOKA3aJ, YTO B M3JYUYEHUU KaxKJI0il W3 3TUX IBOHHBIX CHCTEM HAOTIIOAeTCd M30BLITOTHOEe
(IO OTHOIIEHUIO K W3IYYEHUIO 3Be3]]) U3AYUeHHe B CIEKTPATHHOM JHAma3oHe A > 3.5 MKM.
[IpoBejiennbie pacuersl nokaszbiBaior, 4To VIK-u30biTku y HabJ/IIOa€MbIX 3B€3)] B OCHOBHOM
CBS3aHbI C W3JIyYEeHHEM HX OKOJIO3BE3JHBIX MbLIEBBIX 000/04eK. Temieparypa IbLIEBbIX
qactul B Hux okoJio 800 K. Onruueckas rommuna — meree 0.02 wa jgiauae BosHbl 1.25 MKM.

The problem of existence of circumstellar envelopes in W Ser-type stars and other types
of close binary systems is important for the theory of stellar evolution. KX And, RX Cas,
V367 Cyg (W Ser-type stars) and TX UMa (an Algol-type star) were observed in the hope
of detecting the radiation from circumstellar dust envelopes. JHKLM photometry of these
stars was obtained in 1976-1995 at the Crimean Astrophysical Observatory using PbS (before
1985) and InSb photometers attached to the 125-cm telesco%b?gr}ng the period of 1976—

1995.
995 Mean J magnitudes and colour indices

Star J J-H|J-K|K-L|L-M
5.84 | 0.48 0.63 0.23 0.05
KX And | 0.14 | 0.08 0.06 0.07 0.15
7 7 7 7 7
6.54 | 0.59 0.84 0.25 0.02
RX Cas 0.19 | 0.06 0.03 0.04 0.10
17 17 17 16 16
5.97 | 0.27 0.45 0.32 0.11
V367 Cyg | 0.21 | 0.04 0.06 0.08 0.14
18 18 18 14 14
6.83 | 0.19 0.24 0.08 0.27
TX UMa | 0.24 | 0.06 0.07 0.10 0.19
15 15 15 5 5

Standards were selected from the work of Johnson H.L., Mitchel R.I., Iriarte B., Wisniewski
W.Z. (CLPL, 1966, 4, 99). The errors of the observations do not exceed 0705 in the JHK L
colours and 0715 in the M colour for all the stars. The spectral types and radii of the stel-
lar components in these binary systems, distances and interstellar extinction, as well as the
data about orbital periods for them, were taken from the articles: Akan M.C., A&SpSci,
1987, 135, 157; Guinan E.F., Koch R.M., Plavec M.J., ApJ, 1984, 282, 667; Harmanec P.
and Horn J., IBVS, 1977, No. 2823, 4; Taranova O.G., PAZh, 1987, 13, 502). Table 1 lists
average observed values of the J-brightness and colour indices, their rms deviations and the
number of observing nights. It is clear that the rms deviations reflect mainly the variations
of values due to orbital motion. Figures 1 and 2 show dereddened two-colour plots, both for
observed and normal stars (Koorneef J., A&A, 1983, 128, 84). The solid line (I) in Fig. 1, 2
illustrates the colour indices of a black body (5000 K), surrounded by a dust envelope with
interstellar-type grains at a temperature of 800 K. Points at line I correspond to a change of
the optical thickness from 0 to 0.1 at 1.25 pm. The sizes of the symbols in Fig. 1 and 2 are
close to the errors of the observations.
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From Table 1 and Fig. 1, it follows that the radiation at AA1.25 — 2.2 um belongs to
the stellar components of the observed binary systems. For normal stars (B0-K2) without
circumstellar envelopes, the colour indices (K — L) and (L — M) are less than 0715 and 0™

respectively. ‘ Table 2
Parameters of the dust circumstellar envelopes

Parameter /Star KX And | RX Cas | V367 Cyg | TX UMa
Fy(M),107"® W/em?um | 5 2.7 7.5 1.9
7(1.25) 0.016 0.024 0.016 (0.015)
Ty, K 800 850 950 (900)
Ry, 101 em 11 7.5 10 (2)

Lg, 10%3 erg/s 20 2 44 1

My, 102 g 7 3.3 5.9 (0.2)

Note to Table 2. F;(M) is the mean flux of the dust envelope at 5 pm.

K-L

J-K 0.3
057 opy ]

0.0 %ﬁ-i,wﬁﬁ 0.2+

05 o

1.0- X e 0.7

i1

1.97 M5.5) k i
4 1 —— 1'2:--.---1--=-.,....]....,

0.3 0.2 0.7 0.5 00 05 10
K-L

Fig. 1 The two-colour (J — K, K — L), diagram. Fig. 2. The two-colour (L — M, K — L),
Triangles denote observations of TX UMa, cir- diagram. Notation is the same as in Fig. 1.
cles — V367 Cyg, crosses — KX And, squares — Curve (I) see text.

RX Cas. Solid and dashed lines represent nor-

mal stars (Koorneef, 1983).
From Table 1 and Fig. 2, we see that all the objects have colour indices (L — M) greater

than 0™, and, consequently, infrared excesses at A > 3.5 um are present. Our analysis has
shown that these excesses are due to dust envelopes, while the contribution of radiation of
the gas envelopes is small (less than 20% in the flux), even for V367 Cyg, which contains the
hottest stellar component. The calculated parameters of the circumstellar dust envelopes for
all the stars observed are listed in Table 2. The data of Table 1 were used for the calculations,
and we supposed that dust grains in the envelopes are similar to interstellar particles.

[oc. actpon. ua-T um. I1.K. Illtepubepra O.I'. Tapanosa
119899 Mocksa B-234 O.G. Taranova
[Tocrynumiia B pejakiuio 25 oktsabpst 1996 r.
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JIVHEBBIE CKOPOCTHU HD 187399 = V1507 CYG
Radial Velocities of HD 187399 — V1507 Cyg

Abstract. HD 187399 is a spectral binary, containing a massive invisible component.
Twelve spectrograms of HD 187399, obtained on the 6-meter telescope during 1982-1983,
are analyzed. Radial velocities are measured for spectral lines of different elements. Balmer
lines of hydrogen have a complex structure: they consist of absorption components of the
B9 star and P Cyg-type profiles. As a whole, radial velocties, obtained from Hel, Sill, and
MglI lines, follow the orbital curve derived by Merrill (1949).

HD 187399 npunajiexkuT K TPYIIIE CIeKTPaJIbHO-IBOWHBIX 3B€3 ¢ DOJIBIITNM 3HAYCHUEM
dbyuxuuu mace: f(M) = 2.72, My /Mg = 4.0 u My/M;, = 6.8 (V.L. Trimble, K.S. Thorne,
1969, ApJ 156, 1013). CnexkTpasbHblil K/JIacc riaBHOiT 3Be3b! oreHeH kak B9eq (P.S. Swings,
O. Struve, 1943, ApJ 98, 91), crnekTp 6oJiee MaCCHBHOIW 3Be3/bl He HAOJIIOIAETCS, YTO
MOCTYZKIJI0 TTOBOJOM JIJIT TPE/IOIOKeHns O mpucyTcTBun B cucteme HD 187399 n npyrux
MOOGHBIX CHCTEMAaX KOJLIANCApOB win Hefitporubix 38e371 (Ya.B. Zeldovich, O.H. Guseinov,
AplJ, 1965, 144, 840).

Ucnonn3yst 12 ciekrporpamm, nostydenabix B 1982-1983 rr. na O3CII BTA Sesrenuaykckoii
obcepsaropun (11 xamepa, aucrepcust 9 A /vm), Mb1 onpesesuin Jydesbie ckopoctu HD
187399. CrekTporpaMmbl IPOMEPEHBI ¢ MTOMOIIHI0 OCIIILIOCKOITIecKoro kommaparopa CAO
PAH, nocrpoennoro na 6a3e mukpodoroMmerpa. Meroanka n3Mepennii u gajbHeineil oopa-
6orku paspaborana B CAO E.JI. Hennossim (cm. B.B. Cokonos, E.JI. Yennos, Acrpodus.
uccsesn., 1984, 18, 8).

Tabaruua

1 2 3 4 5 6 7 8

Jlata JD2445... H Hel | Sill | MglIl | Call ©
30.07.1982 | 181.50 —89 +5.5 +16 | +19 | +14 - 0.605
1.08.1982 | 183.54 | —110 +10.1 | —2 -3 —4 | —2.8|0.678
2.08.1982 | 184.58 —122 +0.8 | —17 | =16 | —18 | —4.7 | 0.715
8.08.1982 | 190.63 —113 —143 | —140 | —142 | —6.1 | 0.931
9.08.1982 | 191.82 —109 —147 | =150 | —156 | —5.0 | 0.965
10.08.1982 | 192.58 —100 —152 | —135 | —142 | —145 | —4.0 | 0.000
11.08.1982 | 193.50 —107 —111 | =103 | —110 | —6.8 | 0.034
13.08.1982 | 195.58 —76 -30 | —22 | —=17.5| 0.0 | 0.108
23.07.1983 | 539.67 —88 +40 | +41 | 431 | —=7.6 | 0.410
24.07.1983 | 540.42 —81 +44 | +50 | +47 | +4.5 | 0.437
6.08.1983 | 553.46 —107 —125 | =117 | —122 | —6.7 | 0.903
8.08.1983 | 555.60 —103 —146 | —145 | —149 | +0.7 | 0.981

Jlyuesbie ckopoctu HD 187399, peaynuposannbie K nieatpy CoJiHIa, IPUBEIEHBI B TA0IHIIE,
coJiepzKalleit ciejyronme Jganube: jgara Habaogenuit (1), onmanckue jgau (2), JydeBbie
ckopoctu 10 Bogopoxy (3), mo Hel (4), mo Sill (5), mo MgII (6), mo Call (7) u dazsr (8).
BepositHas omunOka u3Mepenuii p = +5.4 km/c.
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JImnum Bomoposaa uMeroT ciaoxuyio crpykrypy. [Ipodumn Hs, H,, Hg cocroar u3 munnit
noriomenusi 38e31bl B9 u smnunit tuna P Cyg (cMmenieHHbie B KOPOTKOBOJHOBYIO 4aCTh
crieKTpa abCopOIHst U SMUCCHST ), IPUHA/IEZKAIINX PACTITHPSAIONIENHCsT ¢ TePeMEeHHON CKOPOCTHIO
000JI0UKE (CM. pI/IcyHOK). KoMmoHeHThI JIMHUI MTOTJIOIIEHN s 3Be3/IbI B 000JI0UKH Pa3/1e/ISTI0TCs
B npodunax Oosiee BbICOKHX, deM H¢, dmeHoB OGampMmepoBckoit cepunm u B Tex dasax, B
KOTOPBIX CKOPOCTH 3BE3Jbl U O00JIOUKH PA3InIaoTcs 3HaduTe buo (baszsr 0.2-0.7).

JlyaeBbie ckopoctu, ompeaenennbie mo JguuaugaMm Hel, Sill u Mgll, xapakrepusyoT, B
OCHOBHOM, CKOPOCTb Op6I/ITa.HbHOFO ABUZKEHUA U HaXOAATCA B XOPOIIeM COTJIaCHuu € 3JIeMEHTaMn
opoursl Meppuia (P.W. Merrill, ApJ, 1949, 110, 59).

Jluanu H u K Call cocrost u3 meckoabkux kommonentos (H.JI. VBanosa, AL, 1983,
Ne 1291). B rabuuie npusejienbl ckopoctu Mexkspes3aHoro kommonenta K Call. Cpemusis
JIy4eBasi CKOPOCTh MEYK3BE3JIHOTO KATbIUs paBHA —3.5 KM/C.

B zaksiodenne Boipazkaem Osarogapuocts corpyanukam CAO E.JI. YenmoBy u B.E.
HquyKy 3a IMIOMOHIb B MMOJIYY€HUHN CHEKTPOB.

Bropakanckasi acrpocdus. obceps. H.JI. anosa N.L. Ivanova
378433 bropakan, Apmenns
CAO PAH 3.V. lIxaromesa Z.U. Shkhagosheva

357147, KapagaeBo-Hepkeccusi, H. Apxbi3

[Ioctynuia B pegakmuio 18 ampena 1994 1.
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BHESBAIIHBIE ITAJTEHU A BJIECKA
HOBOW 1967 = HR Del B MUHIMYME

Sudden Brightness Fadings of the Nova 1967 = HR Del
in Its Minimum Light

Abstract. Long-term photometric monitoring of the Nova HR Del 1967 in its minimum
light have for the first time revealed sudden transient fadings of the Nova brightness, in
addition to orbital minima, ultrashort-period (~ 82%) variations and brightness decreases in
the orbital light curves.

Daekrpodoromerpudeckue HaOmomenna HR Del nmpoBoamnuchk Ha teneckome «lleiice-
600» Ilemaxunckoit acrpodpusudeckoit ooceparopun AH Azepbaitzkana ¢ nomonipio (horo-
merpa APM-6 meToom cuera poTorOB. BhLN poBe1eHbI ObICTPBIE (POTOMETPUIECKIE H3ME-
pernst B cBeroduabrpax UBVR ¢ mmadparmoii 43”. B kadecTBe npueMHHKA W3JIydeHUs
ucnosb3oBasca PIY-79. Habsoienus BoinoHenbl guddepeHnuaabHbIM CIIOC000M, € UCIIOThb-
30BaHUEM OYeHDb OJTM3KHUX 3Be3]] cCpaBHeHUs. Pe3yIbTaTsl BIBOIUINCH B MU(MPOBOM BUIE HA
OYM-23. Bpemst HAKOILJIEHUsI CUTHAJA I KarKI0W M3MepeHHO#l Touku cocrapistio 10 c.
CTabmIbHOCTD ITUX JECATUCEKYH/IHBIX N3MEPEHUil CBUIETETHCTBOBAIA O COCTOSTHUM aTMO-
chepor. [lpu HAbMIOIEHUSIX WCITOTB30BAHBI KAPTHhl OKpecTHOCTel n3 paborsl Barnes T.G.,

Evans N.R. (PASP, 1970, 82, 889).

agad’ 2130 223 2330UT Ha puc. 1 upusegena dvacrb
S 28085 kpusoit  Osecka  HR  Del,

[NV} HR Del

S0
“or i W3MepeHHOI OTHOCUTEJIHHO
2o CTaH/IaPTHOI 3Be3/1bl, 10
25 { ] HabmomenusM  2/3  aBrycra
24L Bl of 1994 r. Dtu wabmIOIEHUS AU
¥ HAM  BO3MOXKHOCTH  BIEDPBBIE
i HPOCJEJUTh  TOJHYI0 KapTUHY
: BHE3AIHBLIX  HaJeHuii  6GJecka
o AL Hopoit HR Del B cBeroduabrpe
Loyt B, MIeHTHYHYIO /IS HOJSIPOB —
1ol BCIBIXUBAIOIIUX  HOBOIOIOOHbIX
06 Am, .

o 0 3Be3/, takux kak TT Ari u jp.
b N f (Tremko J., Babaev M.B. et al.,
o3| LIl Publ. Observ. Skalnate Pleso,
¥ 1990, 20, 69).

1 1 1 1
oog" 2130 2230 2330UT

30L

23

224

21

20L
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Nsmepenusmvu oxBadena 2.1-dacoBas 4acTb OpOMTAJIbHOIO II€PUOJIa, U B KaXKJIOM
cBeTouIbTPe 00HAPYKUBAIOTCS y3Kue (4-5 MUH) BHe3alHble MaJeHusi OJeCKa, HWMeIe
CTPYKTYPY Pa3HOil riyOMHBI B 3aBUCMOCTH OT JIJIUHBI BOJIHBI. TakuWe BHE3aIHbIE IMaI€HUS
Gecka xopomo 3ameTHbl B cBerobuwiabrpe B (em. pue. 2). Tak kak B duabTpe
B 0ObL10 mpoBegeHO 0OOJbIEe KOJHYECTBO HU3MEpPeHHil, Ha pHC. 2 XOPOIIO 3aMeTHBI
pa3/iBoeHne, aMILINTY/Ia U IPOJIOJIZKUTEIbHOCTD BHe3aIHbIX a ienuit 01ecka Hosoit HR Del.
Hab6uiotaembie najenus 6Jiecka He 3aBUCAT OT (pa3bl OPOUTAJIHLHOTO TIEPUO/IA.

st o6 bsicuenust Takoro 3pdexTa MOKHO MPEJINOI0KUTH, 9TO BHE3AMHbIE T1a/IeHus OJIecKa
HAOJIIOIAIOTCA B pe3yJibTaTe MOTJIOMIEHUS U3yYeHUus OT MCTOYHUKA, HAXOJIIErocs BOIU3U
0eJloro KapJ/mka, IaJaioluM IIOTOKOM BelecTBa. Vcxonsd u3 9Toro, HaM IIpeacTaB/IsIeTCs,
9TO TaKWe BHE3AIHBbIE TaJeHns 0Jecka, ocobenno B ceerobunbrpe B (0.4™ B Teuenune 4-5
MUH), 00YCJIOBJICHbI 3aTMEHHEM O0JIACTH W3JIyYeHHs] HeCTAIMOHAPHBIMU CI'YCTKAMHU IKBATO-
prAJILHOTO KOJbIA BOKPYT JIBOWHOW CHCTEMBI U CTPyel aKKPEIUPYIONero BemecTBa.
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[Ipomonkurenbunie HadaoaeHus 38e31 tuna HR Del morin 6b1 moarBepauTs 6JIM30CTh
XapaKTepHLIX M3MeHeHHii O,1ecKa MOJISIpPOB K THIIMIHBIM HOBBIM 3Be31aM W HAIUYHE y HHUX
KJIOYKOOOPA3HbIX JIMCKOBBIX 000JI0YEK U CTPYH aKKPEeIupYIOIEero Belecrsa.

[MTemaxunckas acrpocdus. odcepBaropus M.b. babaes
um. M.H. Tycu AH Asepbaiiizxana M.B. Babaev
Azepbaiimkan, 373243, Illemaxa, noc. FO. Mamenannena
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3ATPI3HEHUE HABJIIOJIEHNN KOCMNYECKIX
NCTOYHUNKOB COJTHEYHOI PAJIMAITUEN

Contamination of Observations of Cosmic Sources
with the Solar Radiation

Peztome. CpaBHeHHE KPUBBIX HMEPEMEHHOCTH PAJIA MUCTOUHUKOB 7Y-U3IyUeHUs, HAOIIO-
napimxcst ¢ koemuueckux anmaparos (3C 273, Mrk 421, KpabGosuanast TyMaHHOCTB), €
KpuBbiMu u3MeHeHuil uuces Bojibda We cosiHedHBIX NSATEH MOKa3bIBAET BBICOKYIO CTEIeHb
koppeasiuu. DdderT MokeT ObITh BBI3BAH MOTOKAMU YHEPTHIHBIX YACTHUI] OT aKTUBHBIX
obsacteit Ha CoJtHIle, BO3JAEHCTBYIONUME Ha allIapaTypy I UCCACTOBAHUS 7Y-U3JTyICHUSI.
BasepKKa KPHUBBIX MEPEMEHHOCTH Y-H3Jy4eHHs OTHOCHTEeIbHO Bapuanuit W, mo3Bosser
OLEHUTH CKOPOCTh Jpeiida snepruanbix gacrun or Cosnna K opbure 3emun (~200 Km/c).
Takum oOpa3oM, cTaBUTCS 110J] COMHEHHUE JOCTOBEPHOCTH HAOJIIOaBaIIeiics MepeMeHHOCTH
KOCMHUYECKUX Y-MCTOYHUKOB HA BPEMEHHBIX MacinTabax ~1 mecsra.

A comparison of variations of cosmic sources in UV-, X- and v-rays with those of the
solar activity reveals the evident similarity, which suggests the possibility of contamination
of receivers with the solar radiation. These phenomena were noticed by us in the observations
of NGC 5548, NGC 4151, 1E 1740—29, 3C 279, Crab Nebula and others (Kurochkin N.E.,
Astron. Tsirk., 1993, No. 1555, 3; 1994, No. 1556, 7).

The recently published observations of 3C 273 in the y-ray range of 0.05-10 MeV (Septem-
ber 1994, McNaron-Brown K. et al., ApJ, 1997, 474, L85) give new material for a compar-
ison. The ~-ray observations were carried out during 19 days between days 244 and 263
of 1994 (Fig. 1). Relative Wolf numbers W, of sunspots are given in Fig. 1 according to
Solar-Geophysical Data (Prompt Reports, 1994-1995, 1).

The similarity of the curves in Fig. 1 is noticeable, but a complete agreement may be
achieved with a time delay of 6.5 days (W numbers preceding). The regression of the y-ray
fluxes with delay At ~ 65 is shown in Fig. 2. The relation of the v-ray radiation in 3C 273
with the sunspot activity is almost functional (taking into account the possibility of errors
of measurements).

It is natural to explain the 69 delay by the travel time of active particles from the Sun
to the Earth orbit with a drift velocity of ~ 267 km/s.

More detailed observations were published for the object Mrk 421 by Buckley J.H. et al.
(ApJ, 1996, 472, L9) and Wagner S. et al. (A&ApSS, 1996, 120, 495). The observations
of this BL Lac-type object at multiple wavelengths from optical (A6500 A) to + rays were
continuing for nearly a month, from April 20 to May 17, 1995. The plots of optical variations
of Mrk 421 and W numbers is given in Fig. 3. The best agreement between the data may
be achieved with a time delay of ~10 days (W5 numbers preceding), the delay corresponds
to a mean drift velocity of the solar particles of ~174 km/s.

The similarity of the two curves of variations in Fig. 3 is striking, the details of the light
curves mimic one another minutely. The arrows in Fig. 3 mark the steps on the descending
branches of the curves of Mrk 421 and W, that coincide in time with a delay of 109. The
three-peak structure of the maximum in 3C 273 is repeated, too (Fig. 1). These jumps and
steps in the W numbers may be explained by active regions disappearing behind the limb
and appearing from the limb of the solar disc (‘active longitude’). The local maxima in
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observations with instruments placed near the Earth orbit follow in time these jumps and
steps.

Active regions on the solar disc may persist for a few months with some drift; thus, some
signatures of quasiperiodicity may arise in the power spectra «active longitudes». Appearance
and disappearance of active regions with different properties, scatter of particle directions
and velocities on the solar disc distort the correlations in long-term observational series. A
similar case was discussed by us for the Crab Nebula (v-ray observations, Harris M.J., ApJ,
1993, 416, 601; Kurochkin N.E., Atsron. Tsirk, 1994, No. 1556, 7). The curves of the Crab
and W, for the time interval of the observations between days 20 and 200, 1986, are given
in Fig. 5 (with time delay At ~ +124). With this delay, it seems essentially visible that
we indeed have two realizations of the same process with small disturbances. The relation
between the -ray intensities and Wy numbers at a shorter time interval (1986, days 25-100)
is almost a function (Fig. 6). The total similarity of the shape and character of the ~-ray
and W curves is visible at other time intervals, too, but possibly with other delays and
amplitude ratios.

The correlations with solar activity, revealed in the observations of cosmic sources, call the
space satellite observations in question; even ground-based optical observations of quasars,
nuclei of galaxies, and other exotic objects at all wavelengths (especially in UV) are doubtful.
We can suppose that the charged solar particles, carrying their own magnetic fields, induce
parasitic electric currents and fields in the devices, changing their normal readings. With
the variability so widely spread, the problem of standardization arises. The measurements
of the sources broadly spaced over the sky may be differently distorted by different particle
beams, but in most cases the relation with the Sun is nevertheless visible.
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OOTOMETPUA ITPOTYBEPAHIIA 110 PE3VYJ/IBTATAM
HABJIFOAEHNA ITOJIHOI'O COJIHEYHOI'O SATMEHUN A
11 NKOJIA 1991 TOTA

Photometry of the Prominence Observed
During the Total Solar Eclipse of July 11, 1991

Abstract. Solar prominences during the eclipse of July 11, 1991 were observed. The
results of their photometry in the H and K Call lines are presented. Intensity and height in
absolute units are given.

Habsoennss  npoBojunch Ha  HOPTATUBHONH  TEJECKONHMYECKON  yCTAHOBKE  C
VBEeJHINTEIBHOI cucTeMoil 1 HHTepdepeHIIOHHEIM GuibTpoM Ha A3950 A ¢ moaymuprHoit
60 A n mpomyckanmem B MakcumyMe 16%. CBeTocmma ycTaHOBKH 60/3300 mM. B momocy
nponyckanus ¢puibrpa monagaaun obe aunun H u K Call. Vcnonbs3oBantach (oTomaeHka
OH-64 ¢ uyscrBuresbHoctbio 260 e, 1no mkase 0.85. Ha cHuMKax 3aperucrpupoBaHbl
sipKHe NPOTyOepaHIlbl Ha, 3aI1a/JHOM Kpae COJTHEYHOTO JUCKA B MHTEPBAJIe re/Inorpapuaeckux
mmpotT oT —3° 10 +25° u nporybepaner Ha BOCTOYHOM Kpae. C 1ebio n3ydeHus CTPYKTYPhI
3amaHoro mpoTybepanna MTpodOTOMETPUPOBAH YYACTOK HEraTUBa, OTHOCAIIETOCTd K
Momenty 18753™20° UT, a Takike KaJuOpPOBOUYHBIE CHHMKH JIeBATHCTYIEHYATOrO
ocjiaburesisi. 3anuch npousBojmiack Ha gencuromerpe AJIM-1 B mikaje miorHOCTEH
MOYEepPHEHUsI ¢ KBaJApaTHOW 1mesbio H0 MKM, BbIpe3aBimeit Ha (pujbTporpamMme ydacToK
3.5" x 3.5”. Pasmep mieam COOTBETCTBOBAI NPEIEJIHHOMY pa3pemennio (OTOMICHKH.
Hampapienne dhoroMeTpriecKux pa3pe30B BRIOPAHO MapasiieIbHO HAIPABIEHUIO JBUZKEHUS
Jlyuor orHocuresnsHo ComHna. 3amuch UHMGOPMAIMH € JEHCHTOMETPa IMPOU3BOIUIACH
Ha MarauTHbii HOcuTesr DBM CM-1420 B FITS-dopmare (D.S. Wells, E.W. Greisen,
P.H. Harten, A&ApSS, 1981, 44, 363). s o6paborku OblI BBIODAH KaJp, CHATHI B
KOHIIE TOJTHOW (ha3hl 3aTMeHUsI, T/Ie XOPOIIO BUIHBI TPOTYOEPAHIBI W 9aCTh XPOMOCHEpPHI.
Ha Puc. 1 nokazambl u30(0oTHl 3allaJHBIX IPOTyOEpaHIEeB € IIaroM, OOPa3yIomHUM B
OTHOCUTETBHBIX €INHUIAX TeoMeTpHUecKyio mporpeccmio: 2.5, 5, 10, 20, 40, 80, 160.
MakcumanpbHOE TPOCTPAHCTBEHHOE pAa3pelieHre MOJYYeHHBIX CHUMKOB HpOTyOepaHia
3000 KM, 9TO 1MO3BOJIIET IPEeHeOPeydh HEPOBHOCTSIMH JIYHHOIO Kpasi. KoHer 3Kcro3uiun
COBIAJAET C MOMEHTOM TPEThEro KOHTAaKTa. 3a 22° (cepeamma skcmosuiun) Jlyna
cMmerraeTcd 1o comHedHoMy aucky Ha 2900 kM. [losTomy MokHO mpeHeOpedb CKPBITOi
JaCcTBIO MPOTyOepantia. B pesynbrare OblIa OleHEeHA BBICOTA MPOTYOEpaHIeB Ha 3aMaTHOM
Kpae COMHEYHOTO MHMCKAa: <«HOxKHBI» nporyGepaner — (1.23 4 0.03) - 10° kM, <«ceBepHbIii»
— (3.60 £ 0.03) - 105 km. Mcnonbsysa gannble bOTOMETPHH, MOXKHO HAHTH MHTErpajbHOE
n3jydenne nporybepania. Habsrogaemast MHTEHCHBHOCTD U3JIyYeHUsI € IMHUIHOMN TIJIONIAIKH,
HePHeHINKYIIPHON JTyqy 3peHusd,

I(h) = BEyexp(—ph) = BE(h), (1)
e Fy — unrerpasbHoe usjydenue npu h = 0, T.e. B HameMm ciydae y Kpas Jlyusr; 3
— rpajueHT smuccuu. [ TPUBA3KM MHTEHCHMBHOCTU INPOTyOepaHiia B JIAHHON JIMHUM K
U3JIyYeHUI0 XpoMochepbl HEOOXOMMO 3HATH BICOTY BRIOPAHHO TOUKH XpoMoc(ephl 1 3HAUYCHHE
OTHOCUTEJIbHOI MHTEHCUBHOCTH HA JAHHOU BbIcOTe. Ha MOMEHT cepeHbI SKCIIO3UITIH JTy HHBIIT
kpaii 3akpeiBas 2900 kM xpomocdepnl. CiiemoBaTesibHO, OMKaiilias K JYHHOMY Kpario
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u3odora (5 HA PUCYHKE) COOTBET-
cTByeT 9Toi BHICOTE. [l0 MaHHBIM
P. Tomaca u P. Ares (Pusuka
conuneunoit  xpomocdepnl, M.:
Mup, 1965., mtaba. 56), Ha
Boicore 3000 km B jytmann H Call
aorapudm wHTeHCHBHOCTH E(h)
nMeeT 3HadeHme 15.4. I'pamment
SMHUCCHHM Ha 3TOHl BbICcOTE [ =
0.7 -107® em™!. Torma, cormacuo
dbopmyne (1), uHTEHCHBHOCTH
I =1.75-107/(cm? - ¢ - ster). B
[0JIOCY IpOIyCKaHus (pUIbTpa
BO BpeMs HaOJIIOJeHHil mona aim
nmee auamn Call — H n K.
Cwibt  octuiaTopos JjuHuit H
nu K wumeor ornomenme 1/2.
JIst  OLEHKM MOYKHO TIPUHSTH
OTHOIIIEHNE HHTEHCUBHOCTEH STUX
maauii Toxe 1/2. Cymmapnas
MHTEHCUBHOCTL XpoMocdepbl B
obenx smHusix Ha BbicoTe 3000 KM
oyaer Iy =5-107 /(cm? - ¢ - ster).
MakcuMyM HHTEHCHBHOCTH IIPO-
TyGepaHia W HMHTEHCUBHOCTD
xpomocdepbl  Ha 3ITOI  BbBICOTE
AMEeIOT OTHOIIIEHNE 32:1
(em.  wm3odorer 5, 160 Ha
pucynke). Torma MakcuMaIbHAsI
HHTEHCHUBHOCTHL  HPOTYOEepaHIa
I=16-10°/(cm?-c- ster).

A.E. llykun
A.E. Shchukin

October 1998



TOHKAS CTPYKTYPA MATHUTHOTIO I10JIS
AKTUBHOM OBJIACTU IIEPE/I BCIIBIIIIKOW

The Magnetic Fine Structure of Active Region before a Flare

Abstract. The relation between the magnetic field strength and equivalent width of the
lines before a flare can be explained by an assumption about the presence of fine-structure
elements (FSE) in active regions. The result allows us to suppose that there is some prob-
ability of the FSE penetration across the zero line of the longitudinal magnetic field into
opposite-polarity regions.

Poct marauraoro mosisi H ¢ pocToM SKBUBAJEHTHOW mupuHbl Junuii W B cojiHedHOM
armocdepe ormeden Bo Muorux dorocdepusix obpasopanunsx (C.U. Fonaciok, 13s. KpAO,
1985, 72, 159; V. Semel, A&Ap, 1981, 97, 75). Mbl nonbiTagnch 06HAPYKATH ITY CBA3b B
paiioHaX aKTHBHOW 00JACTH ¢ COTHETHBIMU BCITBITITKAMH.

[Monsipuzanuonnsie cekrporpamvbl AO N 101 C/I 6b1u nostygensr 14 mapra 1989 . Ha
resteckornie AITY-5 VADO PAH B werBeprom nopsike criekrporpacda ACII-20 npu gucnepcun
2.6 MM/A g yuacTkos mosepxnocTn CoJHITA, PACIONOMKEHHBIX Ha paccrognmax 67 m 127
OT JIMHUH pa3jesia nojsgpHocTeil 3a ~ 20 muH 10 npoucteieii B 3Trom Mecte AQO BCHBIIKT
Gamra 1n Ha 3HaunTeabHOM (~ 20 — 25”) ynanenuu OT TJIABHBIX MSIT€H TPYIIIHL.

[Ipu 06paboTKe CHEKTPOB HMCIOJIB30BAJINCH YeThIPe JHHUHM HEHTPAJLHOrO Kese3a (cM.
TabsuIry, 0003HAYEHNUS OOIIETPUHSATHIE ), DACIIOIOKEHHBIE PSIOM € Y3KUME JIMHUSIMU aTOMapP-
HOTO KHCJIOPOA, STBISIIOINIUMUCS yI00HBIMI perepamMu pu (POTOMETPHH.

Tabauua
No. | JIuuuga | E, |lg(gf) | W dorocd. | Paxrop n; = S;/So
A A 5B nabu. | pacu. | Jlanme | dorocd. | maba. | pacd.
1 1629097 | 4.73 | —0.69 66 63 1.50 0.82 0.89 | 0.85
2 16297.81|2.22 | —2.74 77 80 1.00 0.98 0.92 | 0.85
3 | 6301.51 | 3.65 | —0.56 137 121 1.67 1.24 1.50 1.59
4 16302.51 | 3.69 | —1.14 91 93 2.90 1.00 1.00 1.00

Onpegensnach MOJTHAS ILIOMAAb NpoduiIeil Kpyropoii monspusanuu S; JHWHMIA, T.e.
BEJIMYNHA, MPOIOPIHOHAIbHAS CUTHALY JSIMOIAMETPA.

B rpade 9 tabunst npusegens Hab/I01aeMble BEJTUIHHBL S; JUHUN, HOPMUPOBAHHbBIE HA
smadenne Sy muanu Fe T A6302.5 A, 1.e. semunna n; = S;/Sy. CpasHenue 3Toil BeJIMIHHbL
¢ W nmamubIxX JuHui mokasbiBaeT, uTo B paitone JIPII 3aBucumocts H ot W cymecrByer,
61M3Ka K aHAJIOTHYIHOMN 3aBucumocTn it horocdepst (rpada 8) u dbuokkyna (C.1. Tanmxka,
CostHeuHBbIe MATHUTHBIE TIOJIst 1 KopoHa. HoBocubupcek, 1989, 2, 93), KomuuecTBEHHO GIM3KA
KaK Jijisi pailoHOB 00euX MOJIAPHOCTEH, TaK U I YYaCTKOB [HOBEPXHOCTHU, HAXOILAIIUXCS HA
paccrosuuax 6” u 12" or JIPII.

Mgl npoBesn pacder mpoduieil JTUHAE 10 MOaeJ I aTMOChepbl, XOPOIIO OMUCHIBAOIIEH
nabmonaemyto c¢Bss3b H u W B dorocdepe (A.B. Bapanos, H.H. Bapanosa, ['to6anbubie
papuanuu Cosnna u dbusnka akTuBHBIX obsacreil, Biagusocrok, 1993, ¢.30). B pacuerax
upunsaro a = 0.02, ANy = 30 MA, H =520 D3, v = 45°, u = cosf = 0.8, uro coorBercTByer
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ee HaOJ/II0/laeMOMy 3Ha4deHuto. Pesy/ibrarsl pacueros nupusejietbl B rpade 10 radsuibl. Mbr
BHJIUM, YTO PACCUMTAHHbBIE N; JUHUN OJIM3KU K HADJIIOTAEMbIM.

[IpunuMas yKa3aHHYIO MOJEIb it OObsicHeHus 3aBucumoctu n ot W, Hy»)KHO
IpeJIo/IaraTh, 9To 00JacTu ¢ mojeM 3aHuMaior ~0.15 oT m3ydaeMoil MOBEepXHOCTH, MHAYE
HAOTI0aeMbIit KOHTPACT, B CIyYae OJTHOPOTHOCTH aTMOChEPHI B TOPU3OHTATBHOII ILIOCKOCTH,
upu i = 0.8 cocrasisi 6b1 ~1.41. PakTudyecku, on HaXOAUTCs Ha ypoBHE 2-3%.

CurenoBareibao, HEOOXOMUMO 1peanoarars Hagu4ane y JIPIT B AO ToHKOCTpYKTYpPHBIX
(TC) 2J1eMeHTOB ¢ CHIIBHBIM MAIHUHBIM TTOJIEM.

B cnydae cmpaBeiTMBOCTH BBICKA3aHHOTO MpPeANonokenus B paiione y JIPII moxker
PeaTn30BaTLCS OUeHb JIIOOOMBITHA (DU3NIECKAST CUTYAIHS.

Habmionaemasa HeiiTpaabHas JUHAS TPOIOJBHOTO TIOJIA B 3TOM CIydae ABISIETC, CTPOTO
roBop4, He JUHUEH pasjielia LOJIAPHOCTEH, a MeCTOM, IJie KOHLIEHTPAIU 3JIeMEHTOB pa3HOi
HMOJITPHOCTHU OJIMHAKOBA. JIMHMS pa3/ie/ia MoJIAPHOCTEH B 9TOM ¢/lydae J0JIZKHA ObIThH CBI3aHA
C BOIIIEIIIIUMU B JAHHYIO 00JIACTh 7IeMEeHTaMu JAPYTroil mojadpHocTu. B pesysibraTe oHa OymeT
UMeTh OUYeHb CJIOXKHYIO (DOPMY, CBI3aHHYIO C JIOKAJU30BAHHBIMA B OTJEIbHBIX MeCTaX T'PYII-
namu TC-371eMeHTOB MPOTUBOMOJIOKHON MOJTIPHOCTU WJIH JTazKe ¢ OTIETbHBIME JJIEMEeHTaMU.
[Ipu 3TOM JIOJIZKHBI CYIIECTBOBATH M O4Y€Hb OOJIbIIME I'DAJUEHThl MAUHUTHOIO I0JIs, YTO
MOIJIO CYIIECTBEHHO TOBJIUATH HA MEXaHU3M COJIHEYHBIX BCIIBINIEK B YKa3aHHOI 00J1acTH.

Pabora Beinosnnena npu nojepkke PODU (kox mpoekra 94-02-03788).

Yecypuiickas acTpodu3ndeckass 00cepBaTOPUs A.B. Bapanos  A.V. Baranov
JIBO PAH H.H. Bapanosa N.N. Baranova

[Toctynuia B pegakmuio 23 masg 1994 r.
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BJINIHUE TEMIIEPATYPHI HA 3ABUCUMOCTD
MEXKJ/TY HAIIPI2>KEHHOCTBHIO MATHUTHOT'O I10JIA
" SKBUBAJEHTHOU ITIUPUHOM
COJITHEUHBIX CHHEKTPAJIBHBIX JIMHUM

The Temperature Influence on the Relation between Magnetic
Field Strength and Equivalent Width of Solar Spectral Lines

Abstract. The model of the solar atmosphere with a small temperature gradient and a
temperature higher than its photospheric value may explain the relation between magnetic
field strength and equivalent width of the spectral lines if we infer the presence of fine-
structure magnetic elements in the photosphere.

[To 25 cnekTpa bHBIM JUHUSIM MOCTPOEHA TeMIiepaTypHas Mojeb armocdeps ComHna,
OObSCHSIONAA, B IPEIIOJOXKEHIN OJHOPOJHOINO II0 BBICOTE€ MAarHUTHOTO 1o H,
HabIo1aeMy 0 3aBuCUMOCTh H orT skBuBasenTHoil mupunbl aunuii (C.U1. Tomaciok, M3B.
KpAO, 1985, 72, 159 [1|; M. Semel, AsAp, 1981, 97, 75 [2|; B.T. Jlosunkuii, T.T. Ilam,
Kunemarnka n dusnka nebecubix res, 1985, No.1, 50 [3]).

[Ipu pacuerax cjeslaHbl CJIEAYIONINE MPE/NOJIOKEHUSI: CIIPABEJIMBOCTH CHCTEMBI YDaB-
HeHuii neperoca Yuuo, H = 520 D, yros Hak/JIOHa CHUJIOBBIX JIMHWI K JIydy 3peHus 45°,
JOIIePOBCKas MOAYIIHpHHA JuHmi 25 mA, nmocrogrnas 3aryxannsa o = 0.02. IToaaramaocs,
YTO OTHOIIEeHHE KO3 DUmenTa moraomeHus B IeHTPe CIeKTPATbHON THHIT K KOIDDUITHEHTY
HOTJIONIEHUSI B HEIIPEPBIBHOM CIIEKTPE 3aBUCUT TOJIBKO OT TEMIIEPATYPbI, YTO COOIIOIAETCS B
dorocdepe ¢ 10CTATOTHOMN JJIsI KOJIMYIECTBEHHBIX PACIETOB TOYHOCTHIO. Motenb nmeer Bu/I:
(BepxHsisi cTpoka — lgT, HukHsisas — © = 5040/7):

1.0} 05| 00| 00| 10| —-15|-20|—-25| =30 | —-35| —40| —-45| —5.0
0.55{0.69 | 0.77 [ 0.79 | 0.80 | 0.81 | 0.84 | 0.88 | 0.89 | 0.89 | 0.94 | 0.98 | 0.84

Pesynbrarsl mpuBesensl B Tabsamie (M. cieg. ¢rp.), B rpadax KOTOpOii JaHbI
MOCJIeIOBATEILHO:  JIIMHA, BOJIHBI JIMHAW  \;, CWJIA OCIWLIATOPOB ¢ f;, TOTEHIHA
BO30YZKJIeHUsI HUXKHEero ypoBHA [, 3ddexTuBnubiii daxTop Jlamae g¢;, SKBUBaJeHTHad
mupuna W;, Bequuunbl H; JaHHO# JUHWEM, HOpMUpOBaHHbIe Ha Beauuuny H, guaun Fel
A5253 A (nabaogaemble U paccuuTaHHbE). 3BE3JI0UKOH MOMEYEHbI JHHUH CO CJIOAKHBIM
paciierieHueM.

s coryacoBanmii HaO/I01aeMoro B pakesge W PacCINTAHHOTO 10 MOIEIN KOHTPACTa
HEOOXO0IMMO IIPEII0I0KUTh, 9TO 3JIEMEHTHI C pacCauTaHHOil aTMocdepoii 3anumaT ~ 0.15
COJIHEYHOH TOBEPXHOCTH. DTO TpebyeT BBeJEHWS MPEIINOI0KEHNS O TOHKOCTPYKTYPHBIX
97eMEHTAaX C CUIbHBIM MATHUTHBIM TIOJIEM.

B nocseaneit rpade npuBejien HCTOYHUK JIAHHBIX, OYKBO# B oTMeueHbl pe3y/ibTaTb
COOCTBEHHBIX U3MEPEHUIA.
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Tabruya

Jlunus | lg(gf;) | E;, | ®axrop | W; i=H;/Hy | Ccori-
i, A 5B | Jlange | mA | ma6a. | pacu. | ka
4489.8 | —3.97 | 0.12 | 1.500 89 | 0.91 | 1.01 [1]
5145.1 | —3.22 | 2.20 | 1.833 44 | 0.69 | 0.52 -
5162.3 | —0.10 | 4.18 | 1.400 154 | 1.49 | 1.57 -
5166.3 | —4.20 | 0.00 | 1.800 115 | 1.22 | 1.24 -
5217.4 | —1.19 | 3.28 | 1.500 102 | 1.35 | 1.36 -
5229.9 | —1.10 | 3.28 | 1.500 124 | 1.41 | 1.41 -
5247.1% | —4.95 | 0.09 | 2.000 60 | 0.63 | 0.49 -
5250.2 | —4.94 | 0.12 | 3.000 65 | 0.55 | 0.46 -
5253.5 | —1.72 | 3.28 | 1.500 81 | 1.00 | 1.00 -
5269.5" | —1.32 | 0.86 | 1.200 | 478 | 2.28 | 2.10 -
5302.3 | —0.89 | 3.28 | 1.500 157 | 1.62 | 1.56 -
5324.2 | —0.32 | 3.21 | 1.500 | 334 | 2.22 | 2.05 -
5367.5" | 40.23 | 4.41 | 0.875 157 | 1.81 | 1.66 -
5397.1 | —1.99 | 0.91 | 1.425 | 239 | 2.20 | 2.26 -
5225.5% | —4.79 | 0.11 | 2.250 711 0.71 | 0.59 [2]
5226.9* | —0.77 | 3.04 | 2.167 | 160 | 2.09 | 1.78 -
5242.5* | —1.00 | 3.63 | 1.000 80 | 1.21 | 1.29 -
5243.8" | —1.25 | 4.26 | 1.500 63| 0.74 | 0.78 -
5250.6* | —2.19 | 2.20 | 1.500 | 202 | 1.42 | 1.31 -
4808.2* | —2.75 | 3.25 | 1.333 27 1 0.81 | 0.28 [3]
5232.9 | —0.23 | 2.93 | 1.300 | 346 | 2.25 | 2.18 -
6291.0* | —0.69 | 4.73 | 1.000 66 | 0.85 | 0.87 b
6297.8" | —2.74 | 2.22 | 1.500 771 1.02 | 0.95 -
6301.5* | —0.94 | 3.65 | 1.667 | 137 | 1.28 | 1.21 -
6302.5 | —1.24 | 3.69 | 2.500 91 | 1.04 | 0.99 -
Pabora Boinosinena npu nojiep:xkke PODU, rpant 94-02-03788.
Veceypuiickast acrpodusndeckast A.B. Bapanos
obcepsaropus /IBO PAH A.V. Baranov

[Toctynuia B pegakmuio 23 masg 1994 r.
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K BOIIPOCY O PABEHCTBE ®YHKIIUN NCTOYHUKA
B JIMHNAX MVYJIBTUIIJIETA

On the Problem of Equality of the Source Functions
in the Lines of a Multiplet

Abstract. The problem of the conditions of equality of source functions in individual
lines of a multiplet is considered on the basis of the general expression for this function.

Ananu3 ycaoBuii paBeHCTBa (DYHKIMIT MCTOYHHKA B OTAEAbHBIX JIUHUSAX MYJIbTHUILIETA
BBITIOJIHEH Ha OCHOBE OOIINEro BhIparkKeHus st (DYHKIMKA UCTOY-HUKA B JIMHUU S);:

g — 2hc? 9iNi19p (AN;) 1 ! _
TN [glNiDow(A)\i)_ } a
2hc> Co/NTh) ¢ (AN !
=2 [P S b a1 (1)

Koropoe mosyvaercs no Meroguke Muina (E.A.Milne, Handbuch Aph 3, Chap. C, Berlin,
1930) ¢ ucnosb30BaHHEM COBPEMEHHOTO MpPeJCTABIEHHs O TOXKJIECTBEHHOCTH Mpoduieii
KO3 DUIUEHTOB CIOHTAHHOTO U BBIHYZKJIEHHOTO ucmycKanus 1t (A);) W oTaudus ux OT
upoduiasa nornomenus ¢ (AN;) (T.C. Jlanacbepr, Ouruka, M.: Hayka, 1976, c.738; cm.
[.®. Curnuk, AZK, 1980, 57, 1016). Vcnyckanune npuanMaercst ©30TponHbiM. Beananua Dy
O3HavYaeT OoTHOINIeHNe KO dUIimeHTa uciyckanus K KoM UIUenTy noraomeHus B IMeHTpe
muanu (AN; = 0), ¢(0) = ¥(0) = 1. Ocranbible 0603HAYEHHsT OBIIETPUHSTHIE.

1. 13 (1) caemyer, 9T0 pacCMaTpUBATH HYZKHO BJIM3KO PACTIONOKEHHBIE MYJIbTHILIETHBIE
JINHUY, BO3HUKAIOIIUE IIPH MEPEX0/aX MEZK/Iy JIBYMsi YPOBHSIME C HE3HAYUTETbHBIM JHEPIe-
THYEeCKUM PA3IUIueM MOy POBHEI, TaK 9TO U /IJIMHA BOJHBI A M TeMIepaTypa BO30Y 7K IeHUsT
Ty JUTst BCeX JIUHUI MOTYT OBITH MPWHSATH OJIMHAKOBBIME HA KazKJIOM YPOBHE B aTMocdepe.
Bmmsocty 3nauenunit 1., obecrednBaeT A8 KaxKJIOH JIMHUM MYJIbTUILIETA MPAKTUIECKYTO
OJIMHAKOBOCTH BEJIMUUHBI S); W3-3a HE3HAUNTETbHOCTH HU3MeHeHHs dakrtopa Bosbmvana
exp(Cy/ATyy) B (1). Tak, aus pasmuunpix junuit rpumiera Ol y A7775 A remmneparypa
T HaxomuTcs B npejgenax 6565+2 K wa ruyoune 7 = 0.15. CoorBercTBYyOIIEe N3MEHEHHE
B dakrope Boabnmana — B npexesax 0.09%, 4To CcoBepHIeHHO HEPA3JINYNMO B BeJIHMYHHE
Sy ang pazamaabix gauauit Tpunsera Ol AHagorumdHbIl pacdeT s 3€JIeHOTO0 TPUILIeTa
Mgl nokasbiBaer, uro Hambomblree m3Mmenenue B daxrTope Bombpmmana menmee 0.9%, uro
SKBUBAJICHTHO U3MEHEHUIO B 3HAUCHUU Ty, NI OTIAETBHBIX JUHUI (MOLypOBHENH) He GoJee
13K, te. Bequuunbl Sj; A0CTATOYHO TOYHO PABHBI JJIsi PA3JUYHBIX JIMHUIT TPUILIETA.
[TomaepkueM 37eCh, 9TO TEOPETHYECKOE PACCMOTPEHNE PABEHCTBA (DYHKIUNH HCTOTHUKA
B OTJeJbHbIX JuHUAX Tpuiiera Mgl B coorBercrBuu ¢ dopmynoii (1) cormacyercsa c
nabronaresnbroit mposepkoii (J.H. Waddell, ApJ, 1963, 137, 1210).

2. Bo Bcex mpeapIaymux padoOTax MO MYJIBTHILIETHBIM JIMHUSIM aBTOPBI TPEIIOIATAH,
49T0 (DyHKIUS MCTOYHUKA B JIMHUK S); TOCTOsIHHA BHYTpH jiuauu. lHade roBopsi, umeer MecTo
uan JITP wiu noHOe epeMernnBanue BHYTPH JIMHAW, TP KOTOPOM BBITIO/THSIETCSI PABEHCTBO

¢ (AN)

Dot (AA) @
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JUIsE Kazk10ro A);, T.e. CyIIEeCTBYET MOJIHOEe PABEHCTBO MeK 1y npodussivu Koddduiuenron
MOTJIONIEHUsI ¥ UCIyCKaHus. B 9TOM ciiydae, Ipu paBeHCTBE TeMiepaTryp Bo30ykaeHus 1oy,
W BeJWYAHbI DYHKIMA HCTOYHUKA S); I PA3JUYHBIX JUHU MyabTuiiera, cormacuo (1),
Takke paBHBI. B TakoM BapuaHTe MeTOJ MYJIbTUILIETHBIX JUHHUI U IPUMEHSICI 3apyOezK-
ubivu apropamu (L. Goldberg, ApJ, 1958, 127, 308; J.T. Jefferies, Spectral Line Formation,
Massachusetts, 1968).

B cBoux paGorax 1o ucc/eoBaHuio JuHui Mbl ¢ camoro Hadasa (cm. [.®. Curank, AZK,
1975, 52, 553) oTKa3aJMCh OT YIPOIIAIOIIETO MPEANOIOKEHHs] O TOCTOSHCTBE BeJHINHbI
Sj; BHYTDH JIMHWH, a, CJI€J0BATEIHHO, OT HPEANoJIoKeHus paBeHcTBa (2). BbLio mpunsTo,
YTO TOJIbKO IIPUMEHEeHHe MeToja 0e3 KaKHX-JTH00 3apaHee JIeJaeMbIX COOTBETCTBYIONIUX
IPEJIIOIOKEHU JOIZKHO JIATh OTBET Ha BOMPOCH, BhinosHsiercss au JITP (T.e. paBeHCTBO
Sii = Sc) m coornomenne (2) wmau Her. Takoif MoaxoJ K BONPOCY JejIaeT HAIl MeTOJ
WCCJIeIOBAHUST JIMHUW MYJIBTUILIETa TPUHIUINHAJIBHO OTJIMIHBIM OT PaHee MPUMEHSIBITUXCS
MYJIBTHILIETHBIX METOJ0B. BTOpPBIM BazKHBIM OTJIHYHEM MeTOJla dABJSIeTCS OTKa3 OT HC-
[IOJIb30BAaHUA KaKOi-Tn00 KOHKpeTHOH dopMmbl npodumig Koddduimmenra MIOTIOMEHHS
3apanee 710 npuMmeHeHuss meroga. Popma 3Toro mpoduig moaydaercd JUMb B pe3yabraTe
pacuéra. [IpakTudeckoe mnpuMeHeHHE METOJA IMOJATBEPINIO HPABUIBHOCTH W3JI0KEHHOTO
Boimire nozaxofa k npobseme (I®. Curnuk, 1975, 1980; I.®. Curnuk, C6. «Toz comHedroro
makcumymay, M., 1981, 2, 19; G.F. Sitnik, AU Symposium N 138, PPI8, Kiev, 1989).

3. PaBencrBo 3mavenwmii Sj; I OTJEJbHBIX JIMHHI MYJBTUILIETA HMEET MECTO W IIPH
MePeMeHHOCTH Sy; BHYTPH JTUHANA. DTO ONMPEeIeIIeTCs OMMHAKOBBIMI BHEITHIMH YCTOBUSIMHI 1
UX U3MEHEHUEeM C rJIyOuHOI /i1l M3/IyYaloniero u mor/Iomaloniero aroMos. Buenraue ycjioBus,
Takue, KaK CJAyJailHble [BUKEHUS] STUX aTOMOB M CTOJIKHOBEHUS UX C JIPYTUMU YaCTHUIAMH,
OTIPEIEJISTIOT TTapaMeTphl mpoduieit KoadduinerTa MOrIOIMEHNT W UCITYCKAHUST HA KayKI0M
ypoBHe B arMocdepe. /115 mupoKoro Kaacca MyJIbTUILIETOB JOCTATOYHO TOTHO BBIIIOTHACTCS
paBeHCTBO (DYHKIUN UCTOYHUKA B OTJAEIbHBIX JUHAAX. MeTos Ipu MUHEMYMe OrpaHuYeHn i
HA TEOPUIO MMO3BOJISET HEIMOCPE/ICTBEHHO BBIBECTH PA3J/IMYHbIE (DU3NUECKHE HapaMEeTPb
arMocepbl.

loc. actpon. un-t um. [1.K. Illtepubepra ’F.CD. CI/ITHI/IKI‘

119991, Mocksa B-234 G.F. Sitnik

YHUBEPCUTETCKHUI MpocHekT, 13
[Toctynuia B pegakimio 20 wioas 1994 r.

TIpodeccop Tpuropuit Pemoposmd CHTHEK cKOHUaIca 14 okrabps 1996 .
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3AIIAJTHBIVT TPENI® KPACHOTI'O ITITHA IOIIUTEPA

Westward Drift of the Red Spot of Jupiter

Abstract. The drift of Jupiter’s Red Spot on the time interval of 1963-1992 is briefly
analyzed. Influence of the Sun and Solar-system planets on Jupiter’s atmospheric processes
is suspected.

Habonenusa FOnurepa B nepsoii nmososune 1993 1. Ha 10-cM MaKCyTOBCKOM TEJIECKOIE
B Bosrorpaje nmokazasu xoporiryio BuauMocth bosbioro Kpacunoro [IsrHa B sipKoii 10:KHOI
yMmepenHnoit 3oue. et I[IgTHa ocTaBajics KOpUIHEBATO-KPACHBIM, KaK ¥ IPU HAOJIOACHUSIX B
Abactymanckoii obcepsaropun B 1991 r. [locte mocTuzkeHnss MaKCHMyMa BOCTOYHOTO Jipeiida
(B cropony Bpamenus miaHersi) B 1987 1. [IaTHO MOKA3BIBAJIO MPAKTU-YECKU JTMHEHHbII
Jpeiid B 3amaIHOM HaIPaBICHUH 110 J0JIrOTe BTOPOi cucreMbr 10 1992 1. D1u Hab/01eHnA
npoBorIHCh Ha 25/40-cM pedpakTope, napaieJbHO KOHTPOJHPOBAIUCH Ha MAKCY TOBCKOM
testeckorne B Bosirorpase n mpogosrzkaiu cepuio nosunuonubx Haboaernit BKIT FOnurepa
19631986 rr. Ha 30-cm pedbpakTope B Bosrorpase. Heoxumanusim pakTom B 1993 1. okazasics
cka4voK B Jjokaam3anuu Ilaraa ¢ 30° ma 45° mo A. CpaBHHBas HpeabIAYINNA MUHUMYM B
1972 r. ma posrore 355° u makcumymbl B 1967-1968 rr., 1979-1980 rr., MOXKHO BHJIETDH
3urzaroodpasubiii xo1 japeitda BKII o jgosrore ¢ HeKOTOpbIM 0OIIUM OTKJIOHEHHEM K 3a1ajLy
(B CTOPOHY yBeJIMY€eHHUsI JOJTOTHI). DTO MUHUMYMBI: 355° — 1972 1., 15° — 1987 .; MaKCHMyMBI:
25° — 1967 1., 55° — 1979 ., n packaduBaHme aMILIATYAbl 3ur3aroB: A20° M0 MEHEMYMY H
A30° mo makcumMyMmy. AHATOTHYHBIA XOJ OOIIMEro JBUKEHHS ObLT OOHAPYZKEH 3aIlaTHBIMH
HabOTI0IaTe/IIMI B XapaKTepe M3MeHeHHil JJoKaau3anuii BbelblXx oBaJoB 10:KHOIM yMepeHHOM
OJIOCHI ¥ OJTBEP2K/IeH HamuMu Habsogenusamu B 1963 r. Takum o6pa3om, Ha 3HAYUTETbHOM
BpPeMEHHOM OTPe3Ke Hali/IeHO JIONOJTHUTETbHOE MTOATBEPKICHUE CBI3U B XapaKTepe JIBUKeHU i
pasHbiX 00beKTOB B armocdepe mwianersl (Actpon. BectH., 1990, 24, 337). Tem cambiM
MO/ITBEPZKTAIOTCS TeOPeTHIECKHe pa3pabOTKU U YHCJIeHHOE MO/IeIMPOBaHKe IPOoIecca ImpeBpa-
IEHNs MeJIKOMACIITAGHBIX BO3MYTenuii B equnblii Buxph (G.P. Williams, Advances in Geo-
phys., 1985, 28a, 381). [Tockosbky 1o B.IT. TpyGuipiay miaHeTbl-ruranThbl — ajnabaTnvaecKue
00bekThI, TO HaO/oenue 3a nose-jgenneM BKIT gaer mudopmanuio o dyngamenTabHBIX
U3MEHEHUSTX B aTMOC(ePHBIX mporeccax Ha FOnurepe, CX0KUX ¢ MeIIeHHBIMI MAHTHAHBIMI
JNIBUZKEHUSIME B Hejpax IiaHeT. CyIiecTBeHHBIM OTJIHYHEM IpoleccoB Ha FOmurepe moxker
CayKUTH akT xXopomreit Buau-moctu counoro npera BKII B 1963 r. mo cpaBHEHUIO ¢ BU/IH-
MocTbio B 1993 1. IIponeccot 1963 1. MOXKHO CPaBHUTH TOJILKO C aHAJOIMYHBIMU B KOHIIE
npon1oro Beka. [lepuoip m3menennii B armocdepax FOnurepa n 3em/in coBa aoT ¢ n3MeHe-
HASME B cocTtossann arMmocdepnbl Ha CosHIle. DTO MOATBEPKIAET HEOOXOIMMOCTH €INHOIO
O/IX0/1a K U3y YEHUIO JTUHAMUKH HEYCTOMIUBBIX CPeJI B €INHOM I'DaBUTAIIMOHHOM 10J1e CosTHe-
qHOU cucTteMbl. Tak, B Hadgase 1980-X IT. MHOTOKPATHO OTMEYAJINCh CJAyYal MPOXOXKICHUS
IeHTpaJIbHOTO MepuanaHa Bensix OBaJsioB 10:KHOIT yMepeHHOit moockl FOnuTepa cuHXpOHHO
€ TOYHOCTHIO JI0 MUHYT C Bpallle-HHeM 3eMJIH (¢ y9eTOM CyTOYHBIX IIEPHOJIOB). DTO yKa3bIBaeT
Ha Biusiaue nojeit 3emn, CoJIHIA WK TPYIIBI COCETHUX TJIAHET HA JIBUKEHUE OTIEIHHOTO
obbekTa B armMocdepe JIPyroi miaHeTHl.

Boutrorpajickoe otjesienue B.A.3unoBbes
ACTPOHOMO-TE0IE3MIECKOT0 ODIIECTBA V.A.Zinov’ev

[Tocrynumiia B pejakiuio 6 suBapst 1994 r.
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OIEHKA BBICOTHI 1 CKOPOCTU IIO/I'bEMA
OBJIAKOB, BOSHUKIINX IIPV B3PBIBAX
®PATMEHTOB Q KOMETHI IITYMENKEPA-JIEBU 9

An Estimate of the Height and Ascent Velocities
for Clouds from Explosions of the Q-Fragments
of the Shoemaker-Levi 9 Comet in the Jovian Atmosphere

Abstract. Brightness increases at the Jovian limb were recorded at 1994 July 209822,
204840 at A560 nm and 209836 at A 380 nm. The heights of the hot clouds were estimated
to be 200, 800, and 1500 km and ascent velocities as 0.3, 1.2, and 8 km/s respectively.

Kowmera Illywmeiikepa—/lesu 9 (III.-JI.) Gbuta orkpeita 3a rog m 4 Mecsma o0 ee
cronkaoBerus ¢ FOmurepom. C 16 mo 22 wrons 1994 1. Gojtee ABYX JECATKOB KPYITHBIX
¢dbparMeHToB OJUH 3a JPYruM BXoauiu B arMocdepy FOnurepa. Pazmepsl ux ObLIn OlEeHEHbI
0 HAOJIIOJEHUAM, TOJYIYEHHBIM C KOCMHYECKOTO TejecKona XaObJia, U COCTABJISIN OKOJIO
OJTHOTO WJIM HECKOJBKUX KWIoMeTpoB. llamenme kaxkaoro ¢dbparMeHTa COMPOBOKIATIOCH
MOIIHBIM B3pbIBOM B armocdepe FOmwmrepa, mpomcxopupiieM Ha HE BUAUMONR € 3em/in
croporne FOmnurepa. BemeacrBue ero BpaieHust 3Tu 00JIaCTH 4d€pe3 HECKOJIBKO JIECSITKOB
MUHYT TOSIBJISJIACH Ha JinMOe. 3HAasi MOMEHTHI B3PBIBA U TOSIBJIEHUsT IPKOTO 0ODOJIaKa, M3-3a
Kpasd JINCKa, a TaKzKe KOOPIMHATH MeCTa B3PBIBA, MOYKHO OIIEHUTH BBICOTY TOPSAYEro 00IaKa,
MOSIBUBIIIETOCS TIPYU B3PBIBE.

Oparment (Q komerst [I1.-JI. 9 6611 0tHuM U3 cambix kKpymabiX. [Ipu nogxoae k FOmurepy
on pactiajicst Ha aBa: Q1 u Q2 (Circ. AU 1994, No. 6020). IIporecc apobienust pparmeHToB
NPOJIOJIZKAJICA TIPU BXOXkKJAeHHn ux B arMocdepy miaanerst 20 wions 1994 r. Venosus
BuuMocTu FOmurepa ObLIM TAaKOBBI, UTO IIaJIeHHE Pa3/JUIHBIX (pparMeHTOB cemeiicTBa
PETUCTPUPOBAJIOCH HA PA3HBIX 00cepBaTOpUIX EBpOTDI.

B Kpbimckoit acrpoduszuieckoit obcepBaropuu HaMu ObLIM POBeJieHbl (POTOMETPUYECKUEe
Habsogenns jucka FOmurepa Bo Bpems najsenust Ha Hero ¢gpparmenTon Q. IIpoussoguince
1upoBbIe 3AMMKMCH BUJIEOCUTHAIA OT BEPTUKAJIBHON IMOJIOCKH, PacrojaraBiieiics Ha JIUCKe
FOnutepa B HampaBieHWN C ceBepa Ha IOI W IMPOXOJMINeil dYepe3 MeCcTO OXKHIAeMOTO
HogBJIeHudA ropadero obsaka. TounocTs doromerpun cocrabiaana okoao 3%. Paspemenne
COCTaBJISAIO OKOJIO 8 M3-3a HU3KOrO moJoykenus HOmnurepa Ha  TOPH3OHTOM.

Ha sumbe FOmmrepa Ot 3aperucrpupoBanbl Tpu 3 dexra: aBa SPKUX U OUH CJIa0bI.
[lepBolit W3 HUX BUJEH HA JABYX (POTOMETPUUECKUX pPa3pe3ax, MOJYIeHHBIX B MOMEHTHI
ppemenn UT 19742m51° (2098215) n 19743™38° (2098220) B cnexTpaabHOil HOTOCE MIUPHHOL
ok0J10 30 HM ¢ 3ddekTuBHOM JMUHON BOIHBI 560 HM. YBeJudeHne IpPKOCTH Ha Kparo JTUCKA
cocrasmno 21% u 16% or apkoctn sKBaTOpHAIbLHON 30HBL. MOMEHT Hammeil permcrpanun
HPAKTHUYECKH COBIIAJ ¢ MOMEHTaMu, HoJiydeHHbIMu Ha obcepBaropusx [Iuk 0 Mujgu u
Kamap Anro (Circ TAU No. 6032, 1994). D910 MOKHO MHTEPHPETHPOBATH KAK IMOsIBJIEHHE
ropsiiero o0Jiaka, BBI3BAHHOTO B3PHIBOM (parmenta (Q2, KOTOPBIH MPOU3O0IIET COTJIACHO
HaOIOIeHIAM ONTHYECKOro sxa oT Mo B 19"31™ (209813), T.e. 3a 12 Mun 10 mosgBieHus
obnaka Ha jumbe (B.M. JTiorsiit, B.I. Mernos, Actpon. Bectruk, 1996, 30, 107). Onenka
BLICOTHI OOJlaka JjaJjia 3Hadenue okoso 200 kM. OmmbKa 3TOH BEeJUYMHBLI COCTAB/ISET
npumepro —100/4200 KM, 9TO BBI3BAHO MOIPENTHOCTHIO ONPEIeeHNsT KOODJNHAT MecTa

Astron. Tsirkulyar Ne 1557 35 October 1998



najenust pparmenta, cocrapisiomeil no ganubiv H.C. Yepubix u ap. (ACTpOH. BECTHUK,
1996, 30, 133) okoso 2°. CpejHsisi CKOPOCTh MojbeMa ob/1aKa cocrapuia e Mexee 0.3 KM/c.

Bropoii cunbubiit 3¢ dexT ObL1 3aperucTpupoBan Ha TpeX (hOTOMETPUUECKUX Pa3pe3ax
B TOHl »Ke cleKTpajpHOH obsactu B Momentsl UT 20709™03%, 20709™40° u 20711m22°
(20‘.1840), opuYeM SpKOCTh €ro yMeHbmanaach u cocrasisana mnpumepno 30%, 23% u 14%
COOTBETCTBEHHO OT HAPKOCTH 3KBaTopua/buoil 30mb. B UT 20"12M49% om upaxruuecku
OTCYTCTBOBaJI. DTOT 3hpexT ObLT 3HAIUTETHHO OOJIBbIINE TEPBOT0. Mbl OTOXKIECTBUIN €T0 CO
B3pbIiBOM (pparmenTta Qla, koropsiii, coracuo Habmoaerusm B.M. Jlrotoro u B.I'. Meroga,
npousomten B Mmoment UT 19758™48% (2098325). C momenTa B3pbiBa j10 HOSBICHHS 0bJaKa
Ha Jimmbe tporrio 10 muH. B3pweiB ObLT O0JIee MOIIHBIM, BBICOTa 0O0JIaKa COCTaBHJIA OKOJIO
800 kM ¢ morpemuocThi0 300 KM, & CpeJIHss CKOPOCTh ero mojbeMa 1.2 Km/c.

Caboe nosipuenne na jumbe FOunrepa 6b110 obHapyxkeno B momentsl UT 20702™05°
u 20"02m53° (209836) ma sammcax, momyuennbx B Y®P-obmactu crextpa ¢ 3hpeKkTHBHOl
ananHoit BoaHBI 380 HM. Ero oTOXKIecTBAeHHe HEOJHO3HAYHO. BO3M0OXKHO, OHO BBI3BaHO mHaJje-
nueM dpparmenta Qla, U TOrJa OHO CTAJIO0 BHJIUMBIM Ha JuMOe depe3 3 MUH IOCJe B3PbIBa.
B sTtom cimydae omenka ero BBICOTH JaeT 3HadeHHe 0K00 1500 KM ¢ MOTPENrHOCTBIO OKOJIO
500 KM, a CKOPOCTb €ro mojbeMa cocTaBisier okosio 8 KM/c. He uckiiouena BO3MOKHOCTD
OTOXKJIECTBJIEHUS €ro ¢ 00Jiee PAHHUM TaJIeHUEeM OJHOTO U3 MeJKUX (pparMeHToB cemeiicTba
Q. Hamu nabjioiennst u Janubie JIpyrux HabJrogaTesieil CBUAETE/ILCTBYIOT O TOM, 9TO
dparmenT QQ, B OTJIHYIHE OT MHOTHX JPYTUX (DpArMeHTOB, IIPE/ICTaBIsT cO00il BeCbMa PBIXJIbIi
KOHTJIOMEpAT, UTO ABIIETCS yKa3aHHeM Ha HEOJHOPOJHYI0 CTPYKTYPY MepBOHAYATIHLHOIO
sJipa KoMeTbl. TOYHOCTD Olpejie/IeHusl BHICOT U CKOPOCTeH 110/ /beMa BelecTBa MOKeT ObIThb
CKOPPEKTUPOBaHA 1ocje 0ojiee TOYHOTO Opejie/IeHns] KOOPJAUHAT MECT MaJeHus OT/IeTbHBIX
dparMenToB.

Kpoivmckas actpodusndeckasi odcepBaTopust B.B. TIpokodnena
334413 Kpsim, 11/0 Hayunbrit V.V. Prokof’eva
Un-t Teop. acrponomuun PAH JL.I'. Kapaukuna
191187 Cankr-IlerepOypr L.G. Karachkina
Acrponovuueckasi obceparopust KI'Y B.II. Tapamyk
252053 Kues V.P. Taraschuk

[Toctynmiia B pemakiuio 24 anpesst 1995 1.
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SAKOHOMEPHOCTU B JIBU2KEHUNA IIJIUT
N I'VJIOBAJIbHA A ACUMMETPUA 3EMJIN

Regularities in Motion of the Lithospheric Plates
and Global Asymmetry of the Earth

Peziome. Obnapyrkena riobajbHasi aCHMMETPHUsI B CTPOEHWHM U JIMHAMUKE 3eMJIU IO
0COOEHHOCTSIM PACIIOJIOYKEHNS W JIBUKEHHs JUTOCHEPHBIX ILJINT, YCTAHOBJIEHBI UX CBS3H C
rJ100aJIbHOIT CTPYKTYPOil U 3BOJTIONUEH (hU3MIECKUX MoJIeil 3eMIn.

In the first turn, we define the centers O; of plates P;; for these, we take epicenters of their
centers of masses. We define the latter ones for model plates assumed to be spherical, rigid,
homogeneous "shells"with constant thickness and contours corresponding to the present-day
boundaries of the plates. Geographic coordinates ¢, A of the centers of the main plates are
given in the Table. The Table lists also velocities v of the centers, their latitude (v,) and
longitude (vx) components in the Earth System of Coordinates (ESC) as well as angular
velocities of proper rotation of the plates ¢ (with respect to corresponding axes CO,; which
connect the Earth center of masses C' and plate centers O;). Note that the coordinates of the
plate centers P; were calculated by the trapezium method. The total number of the trapezia,
which approximated the plates, was 88. The abbreviations for the plate names used in the
Table and henceforth are: AF — African, EA — Eurasian, PA — Pacific, IN — Indian, NA
— North-American, SA — South-American, AN — Antarctic, AR — Arabian, CO — Cocos,
NA - Nasca, PH — Philippines, CA — Carribean. Kinematic parameters of the plates were
computed on the basis of the well-known kinematic models of absolute motion of the plates.

Basing on the analysis of the kinematic parameters listed, we found the following impor-
tant regularities in the arrangement and motions of the plates.

I. The positions of the plate centers on the Earth surface correspond to the coordinate
planes of a certain geocentric Cartesian frame Cxpyr 2y, placed asymmetrically with respect
to ESC. We will provisionally call this frame lithospheric system of coordinates (LSC), since
it reflects the global structure of the lithospheric shell. On the Earth surface, the poles
of these axes have the following geographic coordinates: Czy (¢ = 0°, A\ = —=3%5), Cy,
(p =285, A = 86%5), Cz (p = 6125, A = —93%5). Consequently, the C'z; axis lies in the
Earth equator plane and is directed toward the west coast of Africa, the polar axis Czy, is
directed toward Hudson Bay.

[.1. Centers of the plates AF, AR, PH, PA, NA, SA are located near a big circle on the
Earth sphere; the plane of the circle is inclined at angle I, = 2825 to the Earth equator and
has a longitude of the ascending node A\, = —3°5 (we will call this circle the "equator"of the
lithosphere: it lies in the Cxpy; plane of the LSC).

I.2. Centers of the plates NA, CO, (CA), NA, AN, EA lie near the big circle on the Earth
sphere, which coincides with the meridian A = —93°5 of the ESC (the plane of this meridian
also coincides with the coordinate plane of the LSC).

I1. Centers of the plates AF, AR, PH, PA, NA, SA are evenly spaced along the equator
of the lithosphere: they are located near vertices of the inscribed regular hexagon (with the

exception of the angular distances between the centers of the plates AF and AR (40°), AR
and PH (80°).
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Table

Plate % A v Uy I b

(°) (°) (cm/cent) | (cm/cent) | (cm/cent) | (°/Myr)
AF 1.25 13.92 287 184 220 0.009
EA 51.11 88.16 216 —22 215 —0.254
PA 2.11 | 201.72 625 285 556 —0.001
IN -21.09 | 111.17 602 474 371 0.063
NA 58.89 | 265.73 195 -13 -190 0.436
SA -22.36 | 312.27 129 112 —63 0.045
AN —-84.00 | 52.36 82 15 -81 -1.027
AR 21.83 | 46.21 496 349 352 0.078
CO 10.36 | 276.07 991 839 528 1.277
NA —21.01 | 267.78 840 75 837 0.574
PH 19.00 | 134.00 388 132 —154 —0.770
CA 18.00 | 281.50 65 57 32 0.207

ITI. Centers of the plates AF, AR, PH, PA, NA, SA (we will say that they form the
lithospheric belt) tend to move mainly along the equator of the lithosphere.

IT1.1. Centers of the eastern-hemisphere plates (AF, AR, PH, PA) drift toward the upper
point of the lithosphere equator (in the ESC), i.e. toward the pole of the Cy, axis in the
Tibet region, whereas centers of the western-hemisphere plates (NA, SA) — toward the lower
point.

IT1.2. There is a less pronounced trend in the motion of the plate centers toward the
northern hemisphere of the LSC.

IT1.3. The centers of the plates EA, SA, and IN tend to move along the parallels and
meridian of the LSC, respectively.

IV. Centers of the plates of the AF, AR, PH, PA, NA belt have greater velocities then
those of the plates AN, NA, EA, CA located at high latitudes.

V. Angular velocities of the proper plate rotation of the lithosphere belt are low as
compared to those of the high-latitude plates (except for the young oceanic plates NA and
PH).

V.1. According to their values of‘q.é, the plates are divided into two groups: PA, AF,
SA, IN, AR with angular velocities |¢| € (0 — 0.08) and CA, EA, NA, PH, AN, CO with
6| € (0.21 — 1.28).

These geometrical and kinematical properties of the plate motion disclose asymmetry in
the structure and evolution of the Earth. In the first turn, this refers to the lithospheric shell
and mantle of the Earth. Apparently, we can consider the above results as direct indications
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to existence of global relative motions of the Earth shells, its outer and inner core at geological
timescales.

A preliminary analysis of the regularities found in the plate motions allowed us to estab-
lish important features of global structure of the Earth physical fields, their evolution and
interconnection with respect to LSC. Here, we only note that similar features were revealed in
the structure of the gravity and magnetic fields (peculiarities in the geoid heights, magnetic
field drift, etc.), surface flows of the outer core, heat fluxes from the Earth interiors, relief of
the outer core, spatial structure of the Earth free oscillation, paleomagnetic reconstruction,
climate, plate structure and figures, tectonic structure of the plates, lithosphere, crust, and
seismic zones, in geography of the continents and oceans.

This work was supported by the Russian Foundation for Basic Research (project code
95-05-15638A).
[oc. acrpon. un-t um. [1.K. IIltepubepra FO.B. Bapkun
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BEKOBOE JABU>KEHUWE ITIOJIFOCA 3EMJIN:
QOO®EKT IIOJBUTA IIJIUT

Secular Motion of the Earth Pole: Effect of Subduction of the Plates

Pesrome. Ha ocrHoBe npennosiozkenust, 910 HOAABUI («BKJIMHUBAHUE» ) OKCAHWIECKUX
JIUTOCHEPHBIX TIIUT TPUBOAUT K IPPEKTY «aKKyMYJISIUU Macc» B 30HAX CYOIyKIUU U
UX OKPEeCTHOCTSIX, OIpeJesleHbl BEKOBble BapHWallud KOMIIOHEHT TeH30pa WHEPIUN 3eMJIN.
[Tokazano, 4TO BCJIeACTBHE yKa3aHHOTO hdeKTa MOTI0C OCH BpAIleHHs 3eMJIN CMellaeTCs
co ckopoctbio ¥ = 073761 (T - Bex) B nanpasiennu A = 5672 W.

Subduction zones are zones of wedging-in of the oceanic lithosphere. Their location on
the Earth surface is clearly defined by relief features. In the first turn, these are deep-sea
trenches and conjugate volcanic-island arcs, as well as high-mountain structures like the
Andes or the Himalaya in the case where subduction takes place beneath a continent. A
complete list of the subduction zones (by names of conjugate geographic structures) with a
total extension of 39,000 km is given in the Table. Well-developed kinematic theories of plate
relative motion allow us to readily calculate the rate per unit time (7" =century) of mass
transfer from the oceanic lithosphere to the subduction zones.

In the vicinities of the subduction zones, the mass distribution undergoes a complicated
restructuring, affecting gravimetric and seismic observations. The main features of the sub-
duction zones are: (1) when the plates (the superimposed and subducted ones) overlap, a
concentration of excess masses takes place; (2) seismic data indicate to a finite extension of
the subduction zones (from more than 150-300 km to 700 km), and the wedge-shaped edge
of the oceanic plate penetrates the astenosphere at an angle of 30°-50°; (3) a «bump» of
the geoid with an amplitude of about 80 m in the western part of the Pacific Ocean indicates
to the presence of excess masses in this region, due to immersion of cool (and, consequently,
heavy) plates into the mantle.

In the present study, we are basing on the assumption that the plate wedging-in effect
leads to a considerable restructuring and accumulation of lithospheric masses in the vicini-
ties of the subduction zones (mechanism of «mass injection» into the astenosphere with a
subsequent resorption of the masses at long geological timescales). This implies that the
components of the Earth tensor of inertia, its rotation, and the position of its center of
masses must experience secular variations.

Table lists secular variations of the geopotential parameters Ca1, Sa1, due to plate subduc-
tion for each of the subduction zones selected. Table also contains components of the speed
of the secular motion of the Earth rotation axis pole in the Greenwich system of coordinates.

When computing the variations of 021 and 521, we divided the subduction zones into
short arcs (~ 60) and in subsequent calculations assumed them to be material points. We
solved a dynamic problem about rotation of an isolated deformable body, using the equations
of motion in the Andoyer variables. This yielded compact analytical formulae for the rates of
the secular motion of the rotation-axis pole, due to slow (secular) variations of its dynamic
structure. After some natural simplifications, these formulae are reduced to

3 1 : 1
= —0'2702(Cyy - 109)?’ y = —02702(Ss; - 109),?.
The last line of the table lists the summary secular variations. Their magnitudes imply
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Table
Contribution of subduction zones to the variations of geopotential parameters C’gl, 521 (in
units 10’9% and to parameters of the secular motion of the Earth rotation axis pole z, y
(in units arcsec/T)

No. | Subduction zone 021 5’21 T Y
1 | Zond Isls -0.047 | -0.107 | 07013 | 07029
2 | Philippines —0.041 | 0.057 | 0.011 | —0.016
3 | Ryukyu Isls -0.072 | 0.095 | 0.019 | -0.026
x4 | Marian Isls —0.116 | 0.083 | 0.031 | —0.022
x5 | Nampo, N.Honshu Isls -0.180 | 0.132 | 0.049 | -0.036
6 | Hokkaido, Kurile Isls -0.311 | 0.125 | 0.084 | —0.034
7 | Aleutian Isls —0.324 | -0.048 | 0.088 | 0.013
8 | Kermadec Isls 0.197 | 0.001 | -0.053 | 0.000
%9 | Tonga Isls 0.182 | 0.016 | —0.049 | —0.001
10 | New Hebrides 0.098 | —0.017 | —0.027 | 0.005
11 | Solomon Isls 0.038 | -0.017 | —0.010 | 0.005
12 | New Brittany Isls 0.006 | 0.001 | —=0.002 | 0.000
13 | Antilles 0.049 | —0.097 | -0.013 | 0.026
14 | Sandwich Isls —0.053 | 0.032 | 0.014 | —0.009
15 | South Cordilleras
(Central-America Trench) | —0.382 | —-0.142 | 0.103 | 0.038
16 | Andes
(Peru—Chile Trench) —0.176 | 0.661 | 0.048 | —0.179
17 | Himalaya 0.044 | 0.383 | -0.012 | —0.103
Summary effects -0.776 | 1.157 | 07210 | 07313

that, according to the effect studied of mass addition of oceanic plates in all the subduction
zones, the Earth rotation axis pole commits a secular motion at a rate of ¥ = (/376 toward
the direction of longitude A = 5622W. Note that this result was obtained for the density of
the plates immersed p = 3.3g/cm® and for their stationary thickness of 80 km.

The approach used in this work makes it possible to study the role of individual subduc-
tion zones as well as that of various groups in the secular variations of the geopotential and
the Earth rotation. For instance, it is quite possible that the effect of «mass accumulations»
depends on the types of plate subduction. Asterisks in the table denote the sections of plate
subduction with considerable length of the wedge. If we exclude these values, we get the
following parameters of the pole secular motion: ¢ = 0222, A = 76°9W.

This work was supported by the Russian Foundation for Basic Research.
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OIIPEAEJIEHNE KOOPIVMHAT PAJINO3BE3/]
HA ITACCA2KHOM MHCTPYMEHTE

Determination of Radio Stars’ Coordinates
by Means of a Transit Instrument

Abstract. Basing on the observations on the photoelectric transit instrument, the cor-
rections of the positions of 20 radio stars from the Bordeaux meridian circle catalogue were
determined in the Time Service of the Sternberg Astronomical Institute.

[IpobemMa ¢BA3M ONTUYECKUX U PAIUO KOODAMHAT HEOECHBIX 00BEKTOB BeChbMa aKTyaTbHA
n waTepecHa. OHa yKe MHOTHE TOJIbl aKTHBHO Pa3pabaThIiBaeTCs KIACCHIECKUMH aCTPO-
Merpuctamu. [ljis ee perenus ncno/b3yorcs HabJroierns Ha acrporpadax u MepuiMaHHbIX
Kpyrax.

W3BecTHblit mHTEpPEC MPEJICTABISIET UCIO/Ib30BaHUE JIjIs 3TOH e (POTOIJIEKTPUIECKUX
MaCcCazKHBIX HHCTPYMeHTOB Ciry k0 BpeMeHn. MaccoBocTh HAOTIO/IeHNI Ha TTACCAZKHBIX HHCTPY-
MEeHTaX JaeT UM HEKOTOPOe TMPEUMYIIEeCTBO TepeT IPYTUMA MeTOIaMHU.

Tabruua

PPL | FK5 | m" ) ©OT M ®T0
1 81831 | 1002 | 4.8 0 520.143 —57 ] —-28 1114 5
2* 90149 27 | 4.3 | 047 20.332 24.3 0.9 1.6 | 101
3* | 146173 | 107 | 2.8 3 216.771 41| —-6.8| 23| 58
4 29054 46| 418 14.611 50.3 871 5.0 6
5 15047 | 178 | 4.3 4 54 3.008 66.3 | 10.8 | 3.7 | 33
6% | 175888 | 206 | 2.6 532 0392 | —-03|—-43]| 34| 36
7 | 400076 2.2 54045533 | —-1.9 40| 44 4
8 32699 | 398 | 5.2 | 10 35 9.701 57.1 81| 1.7]104
9* 18276 | 472 | 4.0 | 12 33 28.947 69.8 94| 23104

10 18337 0.7 | 12 48 39.465 60.3 20 21| 97
11 | 159616 5.2 | 1316 46.531 941 122 | 8.0 5
12 | 165855 5.2 | 18 27 12.507 02| =721 50| 17
13 81887 | 705 | 3.7 | 18 50 4.797 334 -06| 3.6 | 22
14 84645 4.8 | 20 17 47.204 38.0 | —-0.3 | 1.0 192
15 | 239206 0.2 | 21 41 32.870 | —14.0 28| 95 5t
16 | 140575 5.9 | 21 44 31.333 14.8 241 8.0 Y
17 23328 5.1 | 21 56 39.155 63.6 6.8 4.7 | 16
18 | 141947 5.9 | 2253 2.278 16.8 49| 6.0 14
19% | 64456 | 890 | 4.1 | 23 37 33.852 46.5 | —-0.2 | 1.2| 132
20 89159 0.9 | 23 49 40.967 36.4 6.3 49| 16

B nporpammy nabmogenunii Ciayzx6b1 Bpemenn I'AII ma 1992-1993 rr. 661710 BKJIIOYEHO
20 paano3Be3/ U3 KaTaJora aBTOMaTHIeCKOTO MepuaInaHHoro Kpyra B bopmo «Optical posi-
tions of 221 radio stars obtained with the Bordeaux automatic meridian circle» (Y.Requieme,
J.M., AsAp Suppl, 1991, 89, 311).
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JeBgarb 3B€3/1 U3 9TOI0 KaTajora HaOJII0a/JIMCh U PaHblile, T.K. OHU BXOJIAT B IPOI'PDAMMY
Cayx06nr Bpemenn [AUWIII. TlonpaBku K mpsIMBIM BOCXOXKIEHUSIM STHX JIEBSITH 3B€3] OBLIN
nmoJiydenbl 1o Hab oaeHnsM ¢ 1987 mo 1993 r. [Ij1s1 ocTaibHBIX Paano3Be3 1 MOMPABKU TOJIY-
JeHbI 110 HabIoaeHnsIM 3a 1992-1993 rr.

O6paboTka mpoBouiach B cucteMe Karasgora FK5. ITonpaBku K mpaMbIM BOCXOXK IEHUSIM
onpe/iesisieMblX 3Be3/1 Haxouauch 1o rpyiiie u3 10-11 onopubix 3Be3; FK5 1o dopmy.ie
Maitepa. Kak 310 00br9H0 puasiTo B ipakTuke Ci1yk0 BpeMeHu, 110 IPYyIIie 3Be3/1 HaXOIIach
cpeansisi orpaska dacoB U, a paznoctu U — U paccMaTpuBaJIiMCh KaK IMONPABKH K TTPSIMbIM
BOCXOZKJIEHUSIM PaIU03BE3I.

[Tony4yennbie MONpaBKH, UX CPeJIHAE KBAIPATUIHBIE ONIUOKU W IUCJI0 HAOJIOIEHU JTAHBI
B croabmnax (7), (8), (9) Tabmunpl. 3Be3moukamu oTMedeHb 9 3Be3J, HAGTIOJABIINXCSI B
tedenne 7 jer. Homepa 3Be3n ganer o karasoram PPL u FK5. B croabue (5) npusemenst
MPSIMbIe BOCXOKJIEHUS 3B€3]] C YI€TOM MOMPABOK, MOy YeHHBIX HAMU. DTOXA U PABHO/IEHCTBUE
2000.0. CobcrBenHbIe IBUKEHNS 3Be3/] B3IThI 3 KaTasora Bopmo. B cronbie (6) npuseeHbl
npuOINZKEeHHbIEe CKJIOHEHHS B I'Pa/lycax.

Hamo ormeTuTh, 9T0 9acTh MOMPABOK MOTYINIACH HEYBEPEHHO, TaK KaK Psi HAOTIOIeHN
CJIMIIIKOM KOPOTOK. JacTh »Ke MOHPaBOK, HECOMHEHHO, 3acJ/yKuBaeT BHUMaHus. MoxKHO
0JIaraTh, YTO UCIO/Ib30BAHIE OUeHb OOJIBIIOrO MaccuBa HaOromennit Ciryk0 BpeMeHn 1acT
MOTPABKU K KOOP/MHATAM PAINO03BE3]] C BHICOKOW TOYHOCTHIO.

loc. acrpon. un-t um. [1.K. Illtepubepra ’H.C.BHI/IHOB N.S.Blinov ‘1
119991, MockBa B-234 ['"M.bnrank G.M.Blank
YHUBEpPCUTETCKHUI TpoctekT, 13 E.H.®enocee E.N.Fedoseev

[Toctynuia B peraxmuio 5 mas 1994 r.

TTpodeccop Huxonait Cepreesma Bauros cxorvanca 29 asrycra 2002 r.
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MEJIKO3EPHUCTAA ACTPOSIMVYJIbBCNA
HA KBASUIIJIOCKNX KPUCTAJIJIAX,
OYYBCTBJIAEMA4A BOAJOPOJ0M

Hydrogen-Sensitized Fine-Grain Emulsion with Quasi-T-Crystals

Pezrome. Onncana actpodoTodMyIbCHd HA KBA3UILIOCKUX KPUCTAJLIAX OPOMHUCTOIO
cepebpa.

As we know, the first report on photographic plate hydrogen hypersensitization (hyper-
ing) is dated 1871 (a USA patent). A new interest to the topic appeared in the 1930s, after
the work of Robert Kozlowsky at Agfa Wolfen. Kozlowsky was the inventor of gold sensitiza-
tion. In the 1950s in Russia the action of hydrogen on thick nuclear emulsions was studied,
too. Strong fogging, especially at increased temperatures, was observed. Another period of
intense interest in hydrogen hypering was connected with the work of Babcock, James and
Lewis at Eastman Kodak. In 1974, they found a marked lowering of reciprocity failure after
hydrogen hypering, an effect important for astronomy. In 1975 the use of warm hydrogen
was suggested. It must be noted that hydrogen hypering acts in an independent way from
other sensitisers, so it can produce ultimate efficiency.

It appears that hydrogen acts as a slow chemical reducing agent, aiding the formation
of an AgAg quasimolecule with hole-accepting capability on the faces of the silver halide
crystals. It preferentially locates on the cubic faces of the crystal. Chemical sensitizers such
as gold and thiosulphate react better on the octahedral faces, so their action is independent.
A photochemical reaction, the mechanism for which was suggested by James, allows the two
electrons given by the AgAg quasimolecule to react with two interstitial Ag® ions, forming
a stable Ags subcenter, growing to a latent image subcenter of at least four silver atoms.

Good hypering was urgently needed to use the three new 1-m Zeiss Jena reflectors put in
operation in good dark sites in the Middle Asia. Having a rather low focal ratio of F/13.5,
these Ritchey-Chrétien telescopes cannot reach the sky background with unhypered 103a0
or ZU21.

At that time it was found that ZU21 shows no increase of sensitivity when hypered at
room temperature. Warm H-hypering was tried in a double-walled tank with circulating
water. A thermistor near the plates was not used, only the temperature of water being
measured. The plates were put into the tank, which was pumped out to 2 x 1072 mm Hg,
then heating was turned on and the tank filled with hydrogen. The typical time of hypering
is 45 min at 46°C. The temperature must be adjusted so as not to give a strong chemical
fog. After hypering the plates cool in air.

A communication from the Chemistry Department of the Moscow University proposed
a very good method of storing hydrogen. This is probably a German invention — a powder
of a special alloy having a strong hydrogen absorbing capability. A two-litre cylinder of this
alloy absorbs about 200 1 of hydrogen at 2-3 atm pressure. The desorbed hydrogen is cleaner
than the one which has been absorbed. Such accumulators have been used at the Sternberg
Institute for several years.

In the late 80s the hypering tank and the technology were transferred to the Sternberg
Institute, where they proved to be reliable. At this time it occurred to us to develop an
emulsion with «T» (tabular) crystals and coat it on glass ourselves. The emulsion would be
slow, but designed for use with hypering (Fig. 1).
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Fig. 1. Fig. 2.

The aspect ratio of the new-emulsion crystals is 3—6, and the developed crystals have
dimensions 0.95-1.25 ym, 70% falling in the limits 1.08+0.08 um. The new emulsion, NT-
1A, is of the non-dye-sensitized silver bromide type, with an addition of 3% silver iodide.
Before hypering it can be stored at room temperature for at least one year (Fig. 2). Hypered
plates can be stored between +4 and +8°C for about one month (Fig. 3). After hypering the
new emulsion has the sensitivity of unhypered 103a0O or ZU21, but the graininess is much
better.

The first astronomical tests of NT-1A have been published in the ESO Mess., 1993 March,
p.57. At normal sky background it gives a limiting magnitude by about 078 better than
ZU21, and its astrometric qualities are also better. The NT-1A works well in light pollution,
the Carte du Ciel astrographs at Pulkovo and Tashkent showing limiting B ~ 16™.
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During the winter of 1992-1993, NT-1A plates on 1.7-mm glass (2.6 mm is also available)
were tested at the 80-cm Schmidt camera near Riga in Latvia. The 24x24-cm plates were
successfully bent mechanically for a focal length of 240 cm. They show a better limiting
magnitude and a more detailed picture of dark nebulae in M31, due perhaps to better
granularity and acutance of the new emulsion, not yet measurable during our laboratory
sensitometry (Fig. 4).

Thanks are due to David Malin for improving the English of this article.

152140, IlepecsraBib-3astecckuit JI.K. Muxaitios
1. Mengeneesa 2, HITO «Crapuas D.K. Mikhailov
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119991, Mocksa B-234 | P.V. Shcheglov |
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O HEKOTOPBIX OCOBEHHOCTSAX
ATMOC®EPHO IIMPKYJIAIINN,
BJIATOTIPUATHBLIX JIJIA XOPOIITETO ACTPOKJIMMATA

On Some Features of Atmospheric Circulation
Favourable to Good Seeing

Pesrome. Mereoposiornieckne CuTyalnu, Ipu KOTOPBIX B SICHYIO HOYHYIO TIOTOJLY TTPOUCXO-
JIAT OINYCKAHWE BO3JYIIHBIX MAacC, OJIArONPHATHBI /s ocaabyieHus aTMocdepHoir TypOy-
JIEHTHOCTH. BO3MOKHO, OHE HMEIOT MeCTO B IeHTPAJbHOH AHTapKTHKE.

In 1976-1990 an extensive program of site testing, using a calibrated photoelectric polar
seeing monitor (PSM), a folding interferometer, microthermometers, a sodar and having
meteorological support was done in the Middle Asian region of the USSR, Crimea and
Caucasus.

Seeing measurements with the same calibrated PSM have shown a considerable variation
of excellent image percentage at different mountain sites (A.E. Guryanov et al., Sov. Astr.,
1991, 35, No.3, 310-313).

Site B(FWHM), arcsec
0-0.6 | 0.6-1.2 | >1.2
Crimea 0% 45% 55%

Almaty 0 5 95
Maidanak 5 65 30
Sanglock 40 55 5

A question rose: why is the seeing at Mt.Sanglock is so extremely good?

The late Orest V. Deminev, chief meteorologist at the Weather bureau in Dushanbe,
Tajikistan, and amateur astronomer, explained this phenomenon in such a way:

(1) The summit of Mt.Sanglock lies in a zone of low wind velocity due to interaction
of the W-E motion of the atmosphere and the air descending from high Pamir summits
situated to the East. This layer was detected in the 1950s by free balloon sounding.

(2) The summit of Mt. Sanglock is drained by deep canyons, allowing the air cooled by
contact with the ground to flow down. It is replaced by low-turbulent air descending from
the upper layers of the atmosphere. The absence of wind allows this flow to go undisturbed.
Air temperatures of about —2°C were measured during clear nights in August at 0.5 m above
the ground, the temperature at 2 m being +16°C (P.V. Shcheglov et al., Astron. Tsirk. No.,
1971, 606, 7).

(3) A flash of very good images was observed with the PSM during three nights in August
1977 at the mediocre site of Maidanak. O.A. Lyapina et al. (Comptes Rendus Acad. Sci. Uzb.,
1981 , 10, 28-30) have found, that a strong cyclone several hundred kms from Maidanak
caused a descending motion of air at that mountain.

The wind profiles during clear nights are given for Mt. Sanglock and Mt. Maidanak in
Fig. 1 (after A.E. Guryanov et al., AsAp, 262, 373-381, 1992).

It is possible that such conditions could be found in other geographic locations. In par-
ticular, a downflow of cold air is observed from the Antarctic plateau, and low-turbulent
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descending air can be expected in the central part of this continent, in the region of inter-
section of air flow lines (Fig. 2).
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Fig. 1. Wind profiles at Sanglock (1) Fig. 2. Direction of near-ground wind

and Maidanak (2) during site testing. in Antarctic.
[oc. actpon. un-t um. [1.K. IIltepubepra I[1.B. Illermnos!
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O HAYAJIE ITPON3BOJICTBA 9011 B CCCP

On the Beginning of Image Converter
Production in the USSR

Abstract. The production of infrared image converters in the USSR began in 1942.

Kak xopomo u3Bectno, B kKonie 40-x rogo B CCCP OblLiu BBIIOJHEHBI MHOHEPCKHE
paboTel 10 (pororpadupoOBaHUI0 ACTPOHOMHYECKHX OOBEKTOB M CIEKTPOB HOYHOIO HeDa B
nH(MPaKpacHO 00J1ACTH CHEKTPa MPU MOMOIIH 3JTEKTPOHHO-ONTHIECKOTO MPeodpa30BaATESI.
OTO TMO3BOJISIET JyMaTh, 9TO K TOMY BpPEMEHH CJIOKHUJIACh ONpeJesieHHasl TPa uIust
NPUMEHEHHUsI 3TUX NPUOOPOB W WUMEJNCHh JOCTATOYHO KBAJTMMDUIIMPOBAHHBIE CIENUATUCTHI
B dTOil obsactu. B HacTosinee BpeMs B OT€YeCTBEHHOW JIUTEpaType MOSBUJIOCH HECKOJIHKO
ynomuHaHuit o paborax mo JOII Toro mepuosa.

Mpsr 3naem, uro DOII ¢ kaTomamu S1 u S25 NpUMEHSIOTCA B TPpUOOpPAX HOYHOTO BUICHUA
(B.A. Opuios, B.I1. ITerpos, [Ipubopsr Hab110/1€HNsT HOYBIO M IPU OIPAHUIECHHON BUMMOCTH,
M.: Boennsnar, 1989). B kuure «Opyxue nobeqpr» (M.: Mammnocrpoenne, 1985, 238)
coobtaercs, 9T0 BO BpeMs CTaJMHIPAJICKOIl OUTBBI MpUMEHIUCh pa3padborannsie I'OU u
B2U 6unokyngpubie IK-BU3HpPHI /1T calepoB U /10 HAOTI0eHN s CHTHAJIBHBIX OT'Heil TAHKOB
1 OpOHEMAIIUH HOYbIO.

B kuure «C.J. BaBuios — ouepku u Bocnomunanust» (M.: Hayka, 1991) co ccblikoil Ha
B.U. Kpacosckoro ynomunaercs, 4to B arpese 1943 r. Ha BbICIIEM TOCY/IapCTBEHHOM yPOBHE
C.1. BaBusoBy OBIJIO TOPYUYEHO PYKOBOACTBO TpoOsemoit pazpadborku DOII; Bckope oH ObLT
Ha3HAYEH YIIOJHOMOYEHHBIM ['OCYyIapcTBEHHOIO KOMUTETa OOOPOHBDI.

JL.I'. Jleiiteitzen - K.T.H., 1aypeat ['ocymapcrBennoit mpemun, okorauaa MO B8 1938 . u ¢
1938 1. 1o 1993 r. paborasia Ha MOCKOBCKOM 3/1€KTPOJIAMIIOBOM 3aBo/ie. Temoil ee JuiioMHO
paborer B MU 6bli1a paspaborka mepsoro B CCCP cypbmsiHo-1ie3ueBoro ¢poTod1eMenTa
CIIB-1. Ha M9JI3 ona craja paborarh B TPyIIe MO MPOU3BOJACTBY (hOTOIJIEKTPOHHBIX
npuOOpOB T.H. Tazopa3psaHoii jgaboparopuu. [IpuBoIUM KOHCIEKTHBHOE HU3JIOXKEHHE ee
BOCIIO-MHUHAHMU{T, OTHOCSIIUXCS K 9TOMY IE€PHOJLY.

«B mauajie BOWHBI MyK4YuHbI ObLIM NPU3BAHbI B apMUIO, W B I'PYIIIE OCTAJIOCh JIBa
unkenepa - T.H. Pabornosa, okonuupmras MU B 1937 1., u a. B nexe ¢dorosnementon
BBIMTYCKAJIH TOTIA (POTOIIEMEHTHI ¢ KaTo0M S1 /11 3BYKOBOT'O KUHO.

[Tocne pasrpoma HewmieB 1moj MockBoil Ha 3aBOJ HadaJli BO3BPAIATHCA OCTABIIHECH
B MockBe COTpYJHHKH, OTHpaB/JeHHbIe B OTHycK 16 okTaOpsa 1941 r. Cramum npubbiBaTh
9BaKyHpOBaHHbIE JIeHHHTpaAIbl co «CBernmanbl». B mavame 1942 roga Ha 3aBoje MOSBHICA
[1.B. Tumodeen, 3aBeaytonuit jaboparopueir 3/1eKTpoHHBIX 1puObopoB BOU; mbr coymmaim
kypc ero jgeknuit B MOU. On npunec pazpaboranubii um DOII — mpubop, mospoistonumit
HOYBIO XOPOIIO BUJETH IIPOTUBHUKA, OCTABASICD JIJIsi HEI'O HEBUIUMBIM.

[IpuGop OBLT BBIIOIHEH 110 cxeMe XO0JICTa, JuaMeTp pabodero moJjs coctapista 20 mm. Ha
BXO/IHOE OKHO M3HYTpH HaHOocuicda KaTond Tuna Sl. Tor dhaxt, uTo B mpubope IpUMeHSICA
9TOT KaTOM, Jejaj 1ex (hOTO3IeMEHTOB eanHCTBeHHBIM MecToMm, riae JOII mor ObiTh
CPaBHUTEILHO OBICTPO BHEJPEH B Mpou3BOACTBO. (OCHOBHOE 000PYIOBaHUE, MaTePHAIbI
n KBasmpunupoBanubie paboune umeanch. Boimyck DOIloB MokHO OBLIO OpraHU30BATH
Ha Oaze mexa (oTO3JEMEHTOB — K TAKOMY BBIBOJY IIPHUIILIN TJIABHBIA HHXKEHEp 3aBOja
P.A. Hunengep, I1.B. Tumodees n naganpauk sraboparopun @.C. Konopasos.
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[To Jierenjie 1ex coxpaHuJl CBOe Ha3BaHue Iexa (POTOIJIEMEHTOB; ero HavaJbHUKOM
nasznaumm A.B. 3yiikoBy, xoporrero opranumsaropa, 3amecturesem — [[.B. Tumodeena.
Pa6oruony u Jleiireiizen nHaznaunim TexnoaoramMu — PaboTHoBa Beasia onepanusMin OTKaIKN
u hopMupoBanug (HOTOKATOA, & I — OCTAJTHHBIMU OTEPANUAME U cAadeil TpubOPOB BOSHHOI
mpueMKe.

B nexe nanuimce paboune Bcex ClielMa/ibHOCTEN — IOMHIO 3aMe4aTe/IbHOIO CTEKJIO/LYBa,
«bora orusy Bacmimsa 2KuaukoBa. PaboTHuKy 11exa 1mo/1ydniv yCuJieHHOe MuTaHne u oeJibie
XaJIaThl, 9TO BBI3BAJIO HA 3aBOJIE JIETKYI0 TMAHUKY, T.K. 0 TOTO B OEJIBIX XaJaTaX XOIUJIN
TOJTBKO MeJIUKHU, W yBeJHYeHHe WX KOJUYECTBA MOIVIO O3HAYATh KAKYIO-JTHOO SMUIEMUIO.
Texuudeckoii JOKyMeHTAIUN He OBLIO — ee pa3zpadaThIBAIN MO OMBITHOMY oOpasiyy. O BOU
B roMm yuactBoBaau M.M. Byrcmos, E.I. Kopmakopa, B.B. Copoxuna, K.I1. FOmaTos,
Haudasinue odydarh padbouux. [losyyars xopolue KaTo/bl CTaau JAaJeKO He Cpa3y — MellaJl
9KpaH; MPUILIOCH YIAJATH €ro Ha BpeMmsi ¢opMupoBanus (HPOTOKATOAA & 3aTEM, ykKe B
OTKaYaHHOM IIPHOOpe, CTAaBUTH HA MecTo. JIroMuHOMOD SKpaHa HAHOCUJICS HA MPOBOIAILYIO
IpPO3pavHyIo MOAT0XKKY. [logBuanch n HOBbIe, HEOXKUTAHHBIE Te(DEeKThl — CBETSIIHEeCS TOYKA
u Jip.

K mam wacro npueszxan C.V. BaBuios, BrnociencrBun HOAK/JIIOYABIIMI K paboTaM 1o
90IIam A.A. Jlebemena — ¢ 1943 r. akajgeMuka, KOTOPHIil MOC/Ie JINTEIHHBIX UCCJIET0BAHMIT
(oH TmarenbHO M3ydas GHOTOKATON B MHKDPOCKOI) BBISICHHJ MPUYHHY TOSIBIEHUST SIPKAX
Touyek. OKa3aJ0Ch, YTO MPH ITOM HAOTIOAAETCS XOJIOTHAS IMICCHS C OKA3ABIINXCS HA KATO/Ie
MHEKDOTBLIHHOK. BriociaencTsun, Korjga cOOpKY CTATH BECTH B 00ECHBLICHHBIX TOMETIEHUIX,
s1roT 3pdexT ncues.

K koumy 1942 r. cragm monaydarbes oTaeabHble Oe3medexktabie 3x3emasipbl DOIos.
Nx paspemaiomasi crocoOHOCTh U3MepsijlaCh B TEMHOW KOMHATe O MHpPaM € B3aUMHO
HepHeHNKYISIPHbIM HalpaBIeHuEM IITPUXOB. 3MepuTenbHOe MOMeIenne, eJInHCTBEHHOe
U3 BCETO TEXHOJOTUYECKOTO MUKIA, OXPAHIIOCH YACOBBIM, W JIOMYCK B HETO OCYIIECTBJISICT
o crenuajbHoMy npomycky. OJiHaX»K/ bl MOJIOJIEHbKUIT 9aCOBOW HE BBIJIEPXKAJT U CIPOCUIL:
«YT0 3TO BBI TAM JiejlaeTe B TEMHOTE!»

CoTpyaHUKE 3aBOja BBbIE3)KAJW B BOMHCKYIO YaCTh, IJi€é MPUOOPHI HOYHOTO BUICHUSI
MPOXO/VJIN UCIBITAHUS B TOJIEBBIX yCJIOBUAX. Bee yeTpoiicTBO peicTaBIIsIo TesIblii arperat
— Ha TOJIOBe 3aKpeILIsajicd OWMHOKIb C JABYMd MTpeoOpa3oBaTeNsdIMHU W ONTUKOW, BBHIIIE —
nHGPAKPACHBI TPOXKEKTOp. BJIOKN muTaHusa HAXOMWINCH B PAHIE 33 COUHOI.

[ex npomoszkad Beiryckarh DOIIbr, mocTaBisisi HECKOJIBKO IECITKOB TPYOOK €2KEeMECSIIHO;
paborayiv 6e3 BBIXOJIHBIX U OTIYCKOB.»

MockoBckuit 3aB0J JI.T. Jleitreitzen
9JIEKTPOBAKYYMHBIX PUOOPOB L.G. Leiteisen
['oc. acrpon. un-t um. [1.K. IIltepuGepra I1.B. Ulermnos!
119991, Mocksa B-234 | P.V. Shcheglov |

YHUBEPCUTETCKUI 1pocuekT, 13
[Tocrynumiia B pegakiuio 15 utosisg 1994 r.

Tpodeccop IMerp Baagmvmuposma Ilermop ckoruancs 19 mexabps 2001 T
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HEU3BECTHBI ITIEPEBO/I XVII BEKA
HA PYCCKUMN SA3BIK
IIEPBOM KHUTU «AJIBMATECTA» IITOJIEMES

An Unknown Russian Translation of the First Book of
«Almagest» by Ptolemy Made in XVII Century

Abstract. In October 1994 an unknown Russian translation of the first book of Almagest
by Ptolemy was found in the library of the Moscow State University. The translation was
made about 1684-1689. The contents of the translation is briefly reviewed.

B oktabpe 1994 r. aBTop 00HAPYKUJI B OTje/e PeJKUX KHHUT B pyKomnuceir Bubanorekn
MI'V pykonuch moa HaszBaHmeM «MaTeMaTHIecKOTO COYMHEHWS KHUTa MepBasgy, KOTOpasd
OKa3aJIach HEU3BECTHBIM IIEPEBOJIOM Ha PYCCKUIl A3bIK epBOit KHUrH « Ajibmarecray Kitasus
[Tronemest, BoirosiHeHHbIM B KoHIE X VII Beka.

Tabauua
HazBanug rias B nepeBozax «Ajgbmarecras
[na- | Pykonucr MI'Y [Tepeson
Ba BecesioBckoro
1 [IpenuciaoBue Beenenne
2 O uune cust HAyKu O nocJie10BaTeIbHOCTH W3JI0KEHHST
3 ko HebO OyaeT KpPyrioBHIHO O Tom, uTO HEDO MMeeT
U KPYTJIBIM BUJIOM OOpaIaeTcst ceprdeckoe JTBUKEHUE
4 Ko Gymer 3eMJis KPYTJIOBUIHA O Towm, uto Semuid
0 BCEM YacTeM B IEJIOM UMeeT BH/I Chephl
5 fko 3emuist B cepejiue Heba O Tom, a0 3eMJisi HAXOUTCS
noJioykeHa oyjer B cepejinne Heda
6 Y10 3em/ist IKO TyHKT OyJ1eT O Towm, 9TO IO CpaBHEHWIO ¢ HebecaMu
K He0y MOJIOYKeHa SeMuts gBJIgETCS TOYKON
7 | fko 3eMuts He IBUMKETCS MECTHBIM O Towm, uTO 3eMJisd HE COBEPIIAET
JIBUKEHUEM WM OTMEHEHHEeM MeCTa | HHUKAKOrO MOCTYMATeTbHOTO JTBUKEHUS
8 ko nepBasi JiBukenus B Hebe O Towm, uT0 B Hebe cymiecTByeT JiBa
oyzer cyryba Pa3INIHBIX BHUA MMEPBBIX JIBUKEHUIT
9 O mayke ocOOHBIX YacTeii O crnenua bHBIX MOHATHIX
10 O KomYecTBe MPABBIX B KOJECH O BenmYMHAX MPAMBIX B KpyTe
11 [Her nazpanusi| Tab/una npsaMbIX B KpyTe
12 O kpy2KeHUu B TPEMOKHBIX O myre, 3aK/I009€HHOM
MEK/Ty COJTHIIEBOPOTAMHU
13 TeopeMaTbl peOTOKEHHBIE [IpeaBapuTesibHbIE TEOPEMBI
cepuuecKuM IMOKa3aHHEeM JIJISI JOKA3aTeILCTB CPePUKI
14 O okpyzKeHHX B paBHOJeHCTBeHHOM | O ayrax, 3aKJTIOYEHHBIX MEKITY
1 KOCBEHHOM KOJIECH PABHO/ICHCTBEHHBIM U HAKJIOHHBIM
K HEMY Kpyramu
15 [Her nazpanmusi| Tabsmma ckironennit
16 O BcTynax B nmpaBoM cdepu O BOCXOXKJIEHUSX B IPAMOii cdepe
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Bojee Tounyio aTMpOBKY PYKONHUCH YJIAJIOCh BBIMOJHATH O BOJSHBIM  3HAKAM
(bwnurpansiv) Gymarn, Koropble cOOTBeTCTBYIOT mHTepBasty 1684-1689 rr., T.e. mepuomy
npassenus napesabl Codpbu. JIMTHOCTE MTEPeBOINKA TOKA BRISICHUTH He YIAJI0Ch, BO3MOYKHO,
sTo Ob11 Hukonait Criodapuit uim nepeBouuk pycckoro npukasa [lasenr Herpebenkmii.

[To n3obpazkenusm npubopos [ITonemes — MepuHaHHOrO Kpyra U KBaJIpaHTa, yIaJI0Ch
YCTaHOBHUTDH, C KAKOI'0 OPUIMHAJA ObLI CJeJIaH HePeBOJ. JTO JATUHCKUII HepeBoJ mepBoit
KHATH <«AJsbMarectay, m3gannoii B 1549 r. B Burrenbepre SDpasmom Peitarosbrom ¢
npeauciaopuem Ouynma MeranxTona B Buie CTHXOB HA IPeYeCKOM si3bike. Ha 1o cka3arhb, 910
Peitaronsr cjesian He HOCTOBHBI ITEPEBOJT I'PEYeCKOr0 TEKCTa IepBoil KHUIU «AbMarecra»
Ha JIATHHCKHUI S3BIK, a ero u3Ja0:KeHne, 6JIM3Koe K OPUTHHATY.

Pycckuit TekcT, Kak u OpUTrHHAJI, pa3JeseH Ha TaaBbl. IX Ha3zBaHUA Mbl CPABHIIU C
HA3BAHUSIMU TEX 7K€ TJIaB 110 coBpeMennomy mepeBoay «Ajbmarecray .H. Becemosckoro.

B pa6ore A.N. Coboseckoro (ITepeBomnas smreparypa Mockosekoit Pyen XIV-XVII
BekoB. C6. Otaesenns pycckoro si3bika u guteparypsl. CI16, 1903, 74, No.1) yaanoch Haiitu
omucaHue JIPYroro CIucKa TOU yKe pyKomucu, Xpausimierocd B ['oc. Poccuiickoit HarmoHaIbHOM
oubamoreke um mocrynuBmero Tyaa B 1830 r. w3 cobpamus rpada DP.A. Tomcroro.
[TerepOyprekuit CUCOK OTJIMYAETCS OT MOCKOBCKOTO JIMIIb OT/AEIbHBIME C/IOBAME; HEJTABHO
on oonapyxxen B 'PHB I'.II. MaTBuenckoii.

Bce moanucn K pucyHKaM pyCCKHil TIepeBOIINK 03aT/IaABINBALT CJIOBOM «HAYKa». DTO €ro
IIE€PEBOJI IPEYECKOT0 CJIOBA 0 X OALW 4, O3HAYAIOIIET0 00'bICHEeHHE, KOMMeHTapuii. BoJbImuHcTBO
JKe TpevecKHuX CJI0B, KaK U B mepeBojie PeiiHronibra, octaBieno 6e3 mepenojia.

B. A. Bponmrran?

| V.A. Bronshten |

[Toctynuia B penaxkimio 22 dgeppasa 1995 1.

! Burammit Anexcagmposmd BpormTsn ckoruancs 1 dbespassa 2004 .
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CO3BE3/JIE JPAKOHA KAK KJIFOUEBOI1 SJIEMEHT
JTPEBHEKNTAICKON ACTPOHOMUMYECKON
KAPTUHBI MUPA

The Draco Constellation as the Clue Element
of the Ancient Chinese Astronomy Outlook

Abstract. A connection between the S-shaped pattern of the Taoist traditional symbol
of the Great Limit Chart (GLC) and the S-figure of the Draco constellaton is reconstructed.
A special class of constellations — «Ribbon Constellations» — is defined (Draco, Serpens,
Hydra, and Eridanus). A kinematic relationship between the Ribbon Constellations is de-
termined.

JIpeBHEKUTANICKIE TMTAMATHUKHA MUCHMEHHOCTH, B 4acTHOCTH, «/ N3uH», yKa3bIBAIOT Ha
BayKHYI0 poJb cuMmBoJia /Ipakona B ku3um /IpeBHero Kutasg B mommcbMeHHYIO 310Xy. B
dunocodpckom IIaHe dTa PpoJib, B KOHTEKCTe KyJIbTypbl /lao, ocBemiena B MoHOrpaduax
[em. AE. Jlykbanos, Cranosienue dbunocopuu na Bocroke, dpesuuii Kurait u Mnmus,
M.: Uncan, 1992; A.E. Jlykpanos, Ucrokn lao: /IpesBuekuraiickuit mucp, M.: Uncan, 1992;
A.E. Jlykbsiros, Tao «Kuuru nepemen», M.: Uucan, 1993|.

B pesyinbrare anajiuza 3TuX pabOT W B Pa3BUTHE ACTPOHOMHYECKHX ACIIEKTOB 3STOM
npobJieMbl, HaM YJIAJ0Ch PEKOHCTPYHUPOBATH CBS3b MEKJy BarKHEHIIUM IEeHTPaJbHBIM
MOHSATHEM JIPeBHEKHTAUCKOH KyabTypbl Jlao — momgTHeMm u cuMmBoioM Bemmkoro mpejena
U CUMBOJIMYECKUM wu3zo0pakenuem coszpesius /Ipakona. Jlorumdeckum cijejicTBUEM ITOrO
(baKTa, KaK HaM IIpeACTaBJJIdAeTCA, MOXKHO CUHUTATb YCTaHOBJIEHHUE TaKOI'O CO6BITI/IH, KaK
BO3HWKHOBEeHHE Ha HeOecHOi cdepe MPOTSKEHHBIX W Y3KUX CO3BE3/il, COCTAaBIEHHBIX
U3 HUYEeM He IpHUMedaTeTbHBbIX HedpKUX 3Be3. Mbl IpejmnosaraeM, 9TO 3TH CO3BE3/IU
THIIOJIOTUIECKHA MOT'YT OBITH CBA3aHBI OOIIUM HOHATHEM — «JEHTOYHBIE CO3BE3TUSI».

K JsilenTodnbiM €O3Be3/usIM, IOMUMO CO3Be3/ust JIpakoHa, OTHOCATCS CO3BE3/us 3MeH,
Fwaper uw Dpupana. Okazajaoch, 9TO CYIMECTBYET CO/E€pKATE/IbHAs BHYTPEHHsIsI CBI3b B
BUJle KWHEMATUYECKNUX COOTHOINTEHNH I JEHTOYHBIX CTPYKTYP 3TUX CO3BE3JNi, OUepPTaHUA
KOTOPBIX TPAJIUIUMOHHO MPUHSITHI JIpeBHEl acCTPOHOMHEEIl CO BpeMeH COCTaBJIeHUs 3BE3/IHOIO
karasora IlTonemes u eme H60see IpeBHErO OMMCAHHUS KAapThI 3BE3IHOTO Heba mo Apary.

C yuyeToM JIPeBHEKHTAWCKOTO TPOUCXOXKIEHUs  co3Be3aus JIpakoHa, MOXKHO
npejmoJjiaratb, 9TO 9ra  HAOJIOJATebHAS ~TPAJWIMSA HMeeT, 10 Kpaiineii Mepe,
JIPEBHEKUTANCKOE TPOUCXOXKJIeHNe. B cOOTBETCTBUHM C pe3yJibTaTaMu ITPeBapUTETHHOIO
aHa/M3a, Hadaa0 (pOpMHUPOBAHUSA YKA3aHHBIX JIEHTOYHBIX CO3BE3JIMil OTHOCHUTCS K SI0Xe
okosi0 100 Teicad Jjier Tomy Has3ad. [Ipm sTom mporecc opMuUpOBaHUS STHX CO3BE3IUM
IPOJOIZKATICA HECKOJIbKO JIeCITKOB ThicadeneTuit. Takum oOpa3oM, OHH, BO3MOXKHO,
IpUHA/JIeZKaT K JAPeBHENIINM CO3Be3IudM B aCTPOHOMHAM.

HOFI/I‘IGCKI/IM pPa3BUTHEM ,Z[aHHOfI KOHIECIIINHN ABJIACTCA TaKzKe Hallle YTBepP2KJIeHue O TOM,
4ro co3Be3aus lepkyneca m OpuoHa CIyzKaT CHHXPOHHBIMU BPEMEHHBIMH MapKepaMu U
BO3pPACT UX BO3HUKHOBEHHS HAXOJIUTCSI IPUMEPHO B TOM 2Ke JIHalla30He, UYTO M BO3PACT
JEHTOYHBIX CO3BE3IMIl.

Cﬂeﬂ,yeT OTMETUTb, 4YTO CHUMBOJIMKA JICHTOYHBIX CO3B€3,ZLI/H>'I OTHOCUTCA K CaMbIM
apxandeckuM (popMaM 300MOP(MHBIX CUMBOJIOB IIPUPOJIHBIX CUJI — 3MesM M JPAKOHAM, YTO
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TaKKe yKa3blBaeT Ha IJIYOOKYIO JIDEBHOCTH IPOUCXOXKJIEHUs ITUX co3Be3juit. KioueBbiM
3JI€MEHTOM 3ITOH JpeBHeHIIell cucreMbl, CBA3aHHOW C XPOHOJOrWEHd, IUKJIUYCCKUM
ACYNCJICHUNEM BpEeMeHW, BeJeHWeM KaJeHJapsd W MapPKUPOBKOW CTOPOH CBeTa, SABJIAETCA
co3Be3aue /Ipakona. TpaJunuoHHO BayKHEHNIIYIO POTb OKOJIOMOIIPHON 00JIaCTH U CO3BE3/ U
JlpakoHa momuepKUBaeT U W3BECTHBIN crenua ncT B obsactu actponovun /Ipesnero Kuras
JIk. Hugxswm |J. Needham, Science and Civilisation in China, vols. [-V, Cambridge, 1954
1971].

[Ipejmnosiaraemast KapTuHa JPEeBHEKHTAWCKON HAO/II0/1aTe/IbHON TPAKTUKKH Oa3upyercs
TakzKe Ha (DYHITAMEHTAJBHOU DPOJU MOCJEICTBUIl dBJIEHUS IMPENecCud B HAOIIOIATETbHOMI
IIpaKTHUKe JIPeBHUX [IUBUIN3AINN.

OHUM W3 TaKUX BaXKHEHUIUX MOCIeJCTBUl aBasgeTcs 3DdeKT cMeneHnss To9eK PaBHO-
JEHCTBUI U COJTHLIECTOAHUNT Ha SKJIUITUKE, BBIPA3UBIINICA B 4YepPeJOBAHUU YeTBEPOK CO3Be3 Uil
30/[MaKaIbHOTIO T0siCa, OTMeYeHHBIH B paborax a.d.-m.H. A.A. T'ypmreitna [A.A. Gurshtein,
On the Origin of the Zodiacal Constellations, Vistas in Astronomy, 36, pt. 2, 171-190, 1993|.

Cwm. takzke myosmkammio: E.N. Kaurov, Astron. Astrophys. Trans., 9, 249-250, 1995.

Mezk1yHapoiHOe acCTPOHOMUYECKOe OOIIECTBO 9.H. Kaypos
119992, MockBa, YHUBEpcUTeTCKUi 1p., 13 E.N. Kaurov

[Toctynuia B pegaxiuio 3 dpespans 1995 r.
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ITAMATHU AJIBBEPTA IIETPOBUYA I'VJ/IAEBA

30 mapra 1998 roga mocje TsKea0il Helpo0IXKUTEIbHOW O0JIe3HN CKOHYAJICS UJIeH
Penaknunonnoit Kosuiernu AcCTpOHOMUYECKOTO UPKYJISIPA, N3BECTHBIN Y IeHBIH-aCTPOMETPHUCT
Beaymuii Hay4aHblil corpyaaunk AV mokrop ¢dbusnko-mareMarmaecKux HayK mpodeccop
Anpbepr IlerpoBuu ['yses.

ATl. TynseB pommnca 3 mekabps 1927 roma B ceMbe BOEHHOCTYZKAIlero B I. Eibire.
B 1933 roay cembsi nepeesxkaer B MockBy, riae B 1935 rogay on mnocrymaer B mkojay. B
JlaJIbHENTIIeM OH 3aKaHYMBaeT KeJe3HOIOPOKHBIN TeXHUKyM, a B 1948 romy moctynaer Ha
MeXaHHKO-MaTeMaTuiecKuil ¢pakyibrer MOCKOBCKOrO YHUBEPCUTETA, KOTOPBIil ¢ OT/IHINEM
3akaH4dnBaer B 1953 romy. [lo okomwanum acmumpantypsr MI'Y A.Il. I'yaseB mocrymaet
Ha pabory B TANII MI'Y, He mokmmas ero yzke HHKOTIA, W IIOCTEJI0OBATEILHO 3aHUMAET
JIOJIZKHOCTH OT MJIQJIIIEr0 HAY4YHOI'O COTPY/HUKA JI0 BEJyIIero Hay4dHoro corpy/Huka. B
1959 romy wmm Obliaa ycHemnHo 3aliuileHa KaHaugarckas, a B 1989 roay — aokTOpcKast
JIECCEePTAIHS.

Kpyr mayumeix wmurepecoB A.Il. I'yisgeBa orHOCHICA K mpobaeMaM KJIaCCHIECKOIl
dbyHIaMEHTATBHOI AaCTPOMETPHH, Ije eMy HPUHAJIeKHT MHOINO OpHUIHMHAJIBHBIX UJIei
u 3akOHYeHHBIX pabor. OcobOro ynoMuHaHUs 3AC/AYyKUBAET €ro abCOIOTHBIN Karajor
OJIM3TOJIFOCHBIX 3Be3/I, MOJIy YUBIIHI MUPOKYIO MEXK/IyHAPO/IHYIO U3BECTHOCTD. B 1ocjieinue
rogael A.Il. TysisieB ycrmemno 3aHnMaJiCsi OTOXK/IECTBIEHUEM TIePEMEHHBIX 3Be3]] B 0030PHBIX
3BE3JIHBIX KaTaJioraX, C KaKOBOW IeJbI0 UM OBLIM TIIATE/JIbHO HCCJIEJI0BAHBI JECATKA
TBHICIY TOUCKOBBIX KapT, UTO IMPHUBEJO K CO3JAHHUIO COOTBETCTBYIONIErO KaTajora, CTOJb
HEOOXOIUMOTO B MEXK/IYHAPOIHONH aCTPOHOMHYECKON TMPAKTHKE.

B wayunoit pabore A.Il. T'yasteBa oramuana Bbicodaiiiiasg npodeccnoHAJIBLHOCTD U
OrpoMHasi TpedOBATEJHLHOCTH, B IMEPBYIO OYepejb, MO OTHOIIeHWI0 K cebe. HeBozmozkHO
IPUIIOMHHUTD CJIyYail, KOrJa Kakoe-JIub0 ero yrBepzk/ieHue ObLI0 Obl OIIPOBEPIHYTO.

A.TI. I'ysigeB ObLT Upe3BBIYAiHO OOPA30BAHHBIM Y€JI0BEKOM, KaK B 00/1aCTH aCTPOMETPHH,
TaK U B JPYIrUX OOJACTIX ACTPOHOMHUU M HE TOJbKO ACTPOHOMHUHU, UTO IO3BOJIANIO €MY
yCHEIHO BecTu OOJIbIIYIO pejakTopcKyio pabory. Boobie ero narepechl u yBjedeHust Obljin
OYeHb Pa3HOODOPA3HbI W Be3jie OH JOCTUraJl ycrexoB. /locTaTodHo yHOMSHYTH O TOM, YTO B
cTymeHdecKne rojpl oH Ob11 wemmumonom MI'Y mo Gery Ha cTO MeTpoOB.

A.Il. T'ynsgeB HeM3MEHHO OTHOCHJICS C OJiaroKeJaTelbHBIM BHHMAHHEM K HYZKIAM
OTJETbHBIX JIIOJIeli W KO BCeM TpOsBIeHHEM OOIECTBEHHOW YKU3HU CBOETO POIHOIO
uncruryta. Muoro Jjier on 6611 npejcegaresiem Mecrkoma CANII, wienom u npejceareiem
Pa3/IMYHbIX HAYYHBIX U OOIIECTBEHHBIX KOMUCCHUI, JOOUBASICh B KazKJIOM Jiejle KOHKPETHBIX
CO3MJIATETbHBIX PE3YJIHTATOR.

Anpbepr IlerpoBuu ['yiaseB ObLT HACTOSIIMM PYCCKHM HHTELUTHTEHTOM, YPEe3BBIYARHO
MATKHM, BEXKJUBBIM U U€JTOBEUYHBIM, U UPE3BBIYAWHO TBEPJbIM, HE IMOCTYIAIOIMMUMCA HU B
4yeM, OTcTauBas o0llede/IOBeYecKre U HayYHble [IPUHIUIIbI.

Creriasi naMsATh O HEM HABCEIJIa, OCTAHETCS B CEP/IAX BCEX 3HABINHUX ero.

JIpy3bs n KoJLIern
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ITPABNJIA J1JId ABTOPOB
ACTPOHOMNYECKOI'O INPKVYJIAPA

AcTtponomudeckuit TUPKyJAgp TYOJIUKYeT CTAThbH IO BCEM OTPACTIAM aCTPOHOMHUM:
KOCMOJIOTUH, BHEraJAKTUIECKOIl acTpoHOMuM, [ajlakTuKe, MEK3BE3/HOU Cpejie, 3Be3JiaM,
Conuny u costHeYHO cucreme, HEOECHO MeXaHWKe, ACTPOMETPUU, ACTPOHOMHUIECKHUM
WHCTPYMEHTAM W MeTOJaM, HUCTOPWH acTpoHOMuH. [IpeamodrenHne OTIAeTCS KPATKUM
3aMeTKaM, CoJepzKamuM WHMOPManuo, KOTopas TpeOyeT CKOpelInero pacnpocTpaHeHus
(OTKpBITHSI CBEPXHOBBIX, HOBBIX, KOMET, BaYKHbIE HOBBIE TEOPETHYECKUE PE3YIBTATHI U T.IL.).
Pekomenjanust B nedars (¢ 000CHOBaHHEM HEOOXOJAMMOCTH CPOYHOI IyO/IMKAIMKN) JaeTcs
CEeMUHAPOM, CIENUATU3UPYIOMHUMCS 10 COOTBETCTBYIOIIEl TeMaThKe MOCe O0CY K IeHUsI
paboThl HA ceMUHAPE.

[IpuHUMAIOTCS CTATHYU, HANUCAHHBIE HA AHTIMACKOM I Ha PYCCKOM SI3bIKE (C PYCCKUM
WIN AHTTTHACKUM PE3I0Me COOTBETCTBEHHO).

Heobxomumo  momaBaTh  cTaThWl B BHJE, NOPUTOJAHOM  JIJIsT  JEKTPOHHOTO
BocpousBejienusi. Crarbu, upuHaTbie K nybjuxamum, mnomernaorcs B WWW-cepsep
AIT (http://comet.sai.msu.ru/ac/) u cTaHoOBSITCST JOCTYMHBIMHA JJIsI BCEX MOJTb30BaTE€l
Internet. C 3roro momeHnTa craTbs moaydaer Homep u crpauurpl All u cuumraercsa
OIyO/IMKOBAHHOI B OTKPBHITOI IeYaTH.

O0mbeM cTateii, KaKk TPABUIO, HE JTOJTKEH MPEBLIIATH 4 KII00ANT TeKCTa ¢ MUHIMATbHBIM
KOJIMYECTBOM PHCYHKOB m Tabsui. Tekcr ciaeayer Habuparh B IXTEXe, ncnosab3yst cruieBoi
daiisnn ‘atsirk.sty’ m, B KadectBe mabsona, daitn ‘sample.ltx’. Daiiyibl HaxOAATCH B
ynomsayTom cepepe All, a Takke MOryT OBITH BBICJAHBI O 3AIPOCY 3IEKTPOHHON
nouToii. VlmocTpanym ykesraTeIbHO TOTOBUTD B (popMaTe BEKTOPHOU rpadUKu MPU TOMOIITI
nporpamm tuna Adobe Illustrator, Corel Draw, Origin u T.1. u momaBaTh B ¢opmare eps.
Cepuiku Ha smreparypy jgaiorces B ckobkax (Kippenhahn R. and Thomas H.-C., A&A,
1983, 124, 206), uCHOJBL3YIOTCS COKDAIEHUsi, MPHUHATHIE B OOJBIIMHCTBE KYPHAJIOB 110
acrponovun: AZK — Acrtponommueckuit xypuasn;, [TAZK — Tlucema B AcTporomuueckwuii
xxypHua; ApJ — Astrophysical Journal; AJ — Astronomical Journal; A&A — Astronomy and
Astrophysics; MNRAS — Monthly Notices of the Royal Astronomical Society u ..

Crarbu npuceLiaiiTe mo JeKTPOHHON mo4Te Ha ajpec gmr@sai.msu.ru; eciu crarbs
HANNCAHA [O-PYCCKH, KesareabHa Koguposka DOS (cp866).

B caywae mpyonocmet ¢ ETpXom, komnviromepnvim 000pydosaruem, 4eKmpoHHot
nowmot, pedaxyusa noka npodossxcaem npuem cmamed, 6 obuunol Bopme Ha bymaze (cm.
IIpasu.na das asmopos ¢ ALl No. 1543-1548).

B KOHIIE YKA3BIBAIOTCS UHUIMUATB U (HaMUIAH ABTOPOB (MO-PYCCKU U TO-aHIJIUICKH),
Ha3BaHUA y4PeKJeHUI U aJipeca JICKTPOHHON 1HOYTHL.
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