ISSN: 2078-4163

Azarbaycan Milli Elmlor Akademiyasi

AZORBAYCAN
ASTRONOMIYA

JURNALI

Cild8—-Ne3-2013 | XUSUSI BURAXILIS

SAR -

ShAQO -
ITTAO -

Azerbaijan National Academy of Sciences = Harnmonassnas Axkaaemua Hayk Asepbaiiasxana

AZERBAIJANI ACTPOHOMUWYECKHUM
ASTRONOMICAL JKYPHAA
JOURNAL A3EPBAUIAYKAHA
Volume 8 — No 3 - 2013 Tom 8 — Ne 3 - 2013

SPECIAL ISSUE CITELTMAABHBIN BBIITYCK



Azorbaycan Milli Elmlor Akademiyasinin “AZORBAYCAN ASTRONOMIYA JURNALI” Azorbaycan
Milli Elmlor Akademiyast (AMEA) Royasot Heyatinin 28 aprel 2006-c1 il tarixli 50-sayli Soroncamu ilo tosis

edilmigdir.

Bas Redaktor: ©.S. Quliyev

Bas Redaktorun Miiavini: E.S. Babayev

Masul Katib: P.N. Sustarev

REDAKSIYA HEYOTI:
Colilov N.S. AMEA N.Tusi adina Samaxi Astrofizika Rosodxanasi
Baki Dévlat Universiteti
Ismayilov N.Z. AMEA N.Tusi adina Samax1 Astrofizika Rasadxanasi
AMEA Fizika Insitutu
Quluzado C.M. Baki Dovlat Universiteti

Texniki redaktor: A.B. Osgorov

Internet sohifasi: http://www.shao.az/AAJ

Unvan: Azorbaycan, Baki, AZ-1001, Istiglaliyyot kii¢. 10, AMEA Royasot Heyoti

Jurnal AMEA N.Tusi adina Samaxi Astrofizika Rasadxanasinda (www.shao.az) nosr olunur.

Mbaktublar ii¢iin: SAR, Azorbaycan, Baki, AZ-1000, Moarkazi Poctamt, a/q Nel153

e-mail: aaj@shao.az
tel.: (+99412) 439 82 48
faxs: (+99412) 497 52 68

© 2013 Azorbaycan Milli Elmlor Akademiyast.

© 2013 AMEA N.Tusi adina Samax1 Astrofizika Rosadxanasi.
Biitiin hiiquqlar gorunmusdur.

Baki—2013

“Acrponomuueckuii ZKypraa Asepbaiiaxana” HamoHaabHOI
Axapemun Hayk AsepGaiiamana (HAHA).
Ocnopan 28 arrpeas 2006 r.

Web- aapec: http://www.shao.az/AA]J

T'aaBuerii peaaxrop: A.CIyaues

3amecruTeAb raaBHOro peaakropa: 9.C.babaes
OrBercrenssni cexperaps: [1.H.IIycrapes

PeAaknmoHHAA KOAAETHA:

Asasnnros H.C. (Ilamaxunckas Acrpodpusnaeckas Obcepparopus )

L'yceitnos P.D|  (bakumckuii ['ocyaapcrsenHbiii YVHUBEpCHTET)

Mcemanaos H.3.  (ITamaxunckas Acrpodusnaeckas Obceparoprs)

(Mucruryr dusuxn HAHA)

T'yaysase Ax.M. (Bakunckuii I'ocyaapcrBenssiil YHIBepcHTeT)

Texuuaeckuii peaakrop: Ackepos A.b.

Aapec peaakimm:
Asepbaiiamkan, baky, AZ-1001, ya. Ucturaaamitar 10, [Tpesuamym
HAHA

Kypnaa uspaerca B [Iamaxunckoit Acrpodusuyaeckoit
Obcepsaropun (ITAO) mv. H Tycr HAHA

Aapec aas mucem: Asepbaiiamkan, baky, AZ-1000, [aamouramT,
a/s Nel53, IITAO

e-mail: aaj@shao.az
Tea.: (+99412) 439 82 48
dpaxc: (+99412) 497 52 68

© Haunmonaasnas Axasemuns Hayk Asepbaiiakana, 2013 r.

© Illamaxuuckas Acrpodusmaeckas Obcepsaropmst um. H. Tycu
HAHA, 2013 r. Bce npasa 3ammrmensr.

Baxy - 2013

Azerbaijani Astronomical Journal of the Azerbaijan National
Academy of Sciences (ANAS) is founded in 28 Aprel 2006.

Online version: http://www.shao.az/AA]J
Editor-in-Chief: A.S. Guliyev

Associate Editor-in-Chief: E.S. Babayev
Secretary: P.N. Shustarev

Editorial board:

alilov N.S. (Shamakhy Astrophysical Observatory)
Huseynov R.A| (Baku State University)
Ismayilov N.Z  (Shamakhy Astrophysical Observatory)

(Institute of Physics of ANAS)
Guluzade .M. (Baku State University)

Technical Editor: A.B. Asgarov

Editorial Office address:
ANAS, 10, Istiglaliyyat Street, Baku, AZ-1001, the Republic of
Azerbaijan

Journal is published in the Shamakhy Astrophysical Observatory named
after N.Tusi of ANAS.

Adderess for letters: ShAO, P.O.Box No153, Central Post Office,
Baku, AZ-1000, Azerbaijan

e-mail: aaj@shao.az
tel.: (+99412) 439 82 48
fax: (+99412) 497 52 68

© 2013, Azetbaijan National Academy of Sciences.

© 2013, Shamakhy Astrophysical Observatory named after N.Tusi,
ANAS. All rights reserved..

Baku - 2013



Azarbaycan Astronomiya Jurnali Ne 3, 2013 Azerbaijani Astronomical Journal

MUND®ORICAT — CONTENTS — COAEPKAHUE

HACHPOAAVH TYCHU 1 MAPATMHCKAS OBCEPBATOPHMA
P.A. 3etinaaos, A.A. Atan

NOHING HD 206731 (G8IT) ULDUZUNUN KIMY®VI TORKIBININ TOYINI

, 13
C.M. Quluzads, Z.A. Somadov, U.R. Qadirova

AHAAN3 HECTALIMOHAPHBIX SABAEHUMII B ATMOC®EPAX VPAHA 1
HEITTYHA 18
AA. Aran, AMW. llecromaaos, A.®. 'oaybesa

O [IEPEMEHHOCTH ITPO®UMAEN AMHMHW Ho B CITEKTPE 3BE3ABI
WW VUL B 2006 - 2010rr. 28
C.O. MeaxupoBa, X. M. Mukanaos, b. H. Pycramos

CIIEKTPAABHBIE HABAIOAEHMA HOBOM AEAB®MHA 2013 36
X.M. Muxaunaos, b.H. Pycramos, M1.A. Aaexbepos

NCCAEAOBAHVA HAVUYHOT'O HACAEAA HACUPEAAMHA TYCU,
[MTPOBOAMBIIMECS B ABEPBAMAKAHE I'. Ask. MAMEABEIAN 42
A.A. Aran, P.A. 3eiinanos

CPABHUTEABHBINT AHAAN3 AMHUMN Hq u Hg B CITEKTPE 3BE3ABI HD 199478
[I1.K. Mcmamnaosa, X.M. Mukanaos, A.H. Pycramos, A. Mcmamaos

49

HABAFOAAEMBIE OCOBEHHOCTU BPAILLIEHMA MATHUTHBIX CP-3BE3A

C.I'. Aanes, B.M. Xaannaos 52

POLYCYCLIC AROMATIC HYDROCARBONS OF THE COMETARY ICE
I. Simonia

58

FREE STATE OF MATTER

H.H. Guliyev 68

AHOMAABHBIN BOAMA METEOPHOT'O TIOTOKA AEOHVA

I 1. Koxuposa, V.X. Xampoes 7

KOMETBI [TOCAE KOCMUYECKUX MUCCHUN «ANCy, «BETA-1», < BELA-2», «AWIT
CITENCy», « CTAPAACTS U «ATT UMITEKT» U TTEPEA «PO3ETTOI» 83
K.N. IIypIOMOB

[MO3ULIMOHHBIN, POTOMETPUYECKNIN 1 MOPOOAOTMYECKUNIT
MOHUTOPHHI' KOMETBI C/2012 S1 (ISON) B KUEBE 84
A.P. bapancxkuii, K.M. Uypromos, B.A. ITonomapenko, B.B. Kaeronox



Azarbaycan Astronomiya Jurnali Ne 3, 2013 Azerbaijani Astronomical Journal

ABAEHUE TPEX APKMX BOAMAOB HAA KMEBOM 29 MAPTA 2013 TOAA?

K.M. Yypromos, A.I1. Buapmauenko, A.®. Crexaos, B.I'. Kpyunuenko, E.A. Crekaos 85

OH3NKA APKOI'O BOAMAA BEAM3M YUEAABMHCKA 15 @EBPAAA 2013 1. 36
K.M. Yypromos, B.I'. Kpyuaurerko, A.M. Mosrosas, T.K. Uypromosa

XVMNUYECKHUIM COCTAB KOMBI KOMETEI MAUXOABLIA C/2004 Q2

15 AHBAPA 2005 r 87
X.M. Muxranaos, K.J. Uypromos, P.A., I'yaues, I1L.K. Mcmanaosa

M3MEHEHNA B CITEKTPE 3BE3ABI HIP 54721 BO BPEMA EE ITOKPBITVA
KOMETOM C/2009 P1 (Garradd) 87
K.M. Yypromos, B.B. Kaemonoxk, B.A. ITonomapenko, A.A. Cumon

CITEKTPAABHBIE NCCAEAOBAHIA KOMETBI C/2009 P1 (Garradd) a8
K.M. Yypromos, B.B. Kaemonoxk, B.A. IToromapenxko, H.C. Kosaaernko

XUMWYECKUI COCTAB Y ®I3BMYECKUE TTAPAMETPBHI KOMBI

KOMET®HBI C/2007 N3 (LULIN) 88
K.M. Yypromos, B.A. [Toromaperxo, B.B. Kaemonok, A.P. bapaucekuit

EFFECTS OF HYSTERESIS BETWEEN MAXIMUM CME SPEED INDEX AND
GEOMAGNETIC ACTIVITY INDICATORS DURING SOLAR CYCLE 23 89
A. Ozguc, A. Kilcik



Azarbaycan Astronomiya Jurnali Ne 3, 2013 Azerbaijani Astronomical Journal

ITPUMEYAHUNE

B nacmosmem nomepe nybauxyromes mamepuans: mesncoyrapoornod Korgeperiyuu,

nocesmernrot 60-nemuro LLlamaxunckon Acmpogusuyeckors Obcepeamopun.

Mamepuans: npedocmaéaenst 6 gopyanme, 6,ausKOM K 0puzuHan).
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HACHUPSAANH TYCH 1 MAPATTHCKAA OBCEPBATOPUA

© 2013 r. P.A. 3eiinasos, A.A. Aran

I amaxumncxas acmpogusuueckan obeepéamopus um. H. Tyeu HAH Asepbaiioncana
(atai1 951@yahoo.com)

B crarpe moxasaHO, 9TO B OAHOM PAAY C BHAHBIMH AHYHOCTAME Bcero Bocroka m Espomsr cromT mms
BEAHKOrO A3epOalAKAHCKOIO CBIHA, BEIAAFOILEIOCH CPEAHEBEKOBOIO aCTPOHOMA, MaTeMaruka, duaocoda,

TOCYyAApCTBEHHOTO  AeATeAds Myxammeaa Hacmpspanna Tycm, un

CO3AaHHAsA WM ACTPOHOMMYCCKAA

obceppatopua B Mapare eme B XIII Bexe AocTHrHyA cAaBEL. DTO OOCEpBATOPHA, MMEBIIAACA BBICOKOIO
YPOBHA KPYIIHOIO HAYYHOTO KOAAGKTHBA, COBEPINCHHEHIIIMMH aACTPOHOMUYECKHMH HHCTPYMEHTAMH M
Gorarernreri OMOAMOTEKOH oOOCepBaTOpHA CITOCODCTBOBAAA B OVAYIIEM HEOIIEHHMOE BAUSAHHE Ha
AaABHEHIIIEE PA3BHTHE MIPOBOH Hayku. Bo3rAaBAfeMbIif MM HAyIHBIT KOAAEKTHB CO3AAA DOAEE CTA HAYIHBIX
TPYAOB IIO ACTPOHOMHH, MaTeMaTHKe, (pusnke, PrAocopun, MEAUIIMHE, TCOPUH, IIO33HH, AOTHKE, 3THKC,
APXUTEKTYPE, MUHEPAAOTHH, reorpadun n APyrux obaactax Haykn. HeoOXOAMMO OTMETHT, YTO IIOYTH BCE
HayuHble TpyAasl Hacupsaanua Tycu OBIA COXPAaHEHBI AO HAIITHUX AHCH.

Beauknii cem asep6ai/'m>1<ch1<oro HAPOAAQ,
BBIAQIOIIIUICA ACTPOHOM, MAaTeMaTHK, PrAOCOd
U TOCYAAPCTBEHHBIN ACATEAb CPEAHHX BEKOB,
Myxammes Hacupoapsun  Tycn, crosmmii B
OAHOM PSAY C TAKHMH HM3BECTHBIMH Ha BCEM
Bocroke u B EBporie BUAHBIMU ACATEAAMH HAYKH
kak AOy Aam M6 Cnaa, baxmampap, Owmap
Xarisam, AOy Petixan bupynn, Husamn ['anakesn
1 MHOTHMH APYTHMH, BMECT€ C CO3AAHHOI HM
Maparmackoin ACTPOHOMHUYECKOMN
obceppatopueii, B XIII Beke moAyaua orpomuyro
H3BECTHOCTP M HOHUYAAPHOCTD
Bocroke, a sarem n Bo Bceit Espore.

M3BecTHOCTD TOM IPAHAMO3HOH AHYIHOCTH H
YIEHOTO, OCHOBABIIIETO Maparunckyro
00CEPBATOPHUIO, OCTABUBIIEIO  HEH3TAAAMMBIN
CACA B CBOMMH  yCIEXaMH  H
AOCTIKEHUAMH ~ AQBIIIMI  OTPOMHBIM
Oyayenmy
pacIpocTpaHuAaCh IO BceMy Mupy. Maparnackas
obcepBaropu, 0DAaAaBIIIAS OOABIIIIM,
BBICOKOKBAAN(DHUITHPOBAHHBIM, HAYYIHBIM

BHaYaA€ Ha

HayKe,
TOAYOK
MUPOBOM

PasBUTHIO HaYKH,

KOAAEKTHBOM,
0e3yKOPU3HEHHBIMU
pudopamuy, u HIpOYNM HEOOXOAUMBIM
MHCTPYMEHTAPHEM, a4  TaKKe  OOraTeHImei
oubamorekoit, B XIII Beke Obraa Ipu3HAHA Kak
OAMH H3 CAMBIX IIEPEAOBBIX IICHTPOB HAYKH U
nckyccrBa Bo Bcem mupe. [mpoxmit Anamason
IIPOBOAUMBIX B OOCEPBATOPHHU HAYYHBIX PadoOT,

COBCPIIICHHBIMI nu
ACTPOHOMHUYICCKUMU

HX YPOBEHb M TO HAYIHOE HACAEAHE, KOTOPOE
CBITPAAO  PEMIAIOIIYIO POAB B IHOCAEAYIOIIHX

HCPI/IOAB.X paSBI/ITI/IH HayKH, BBIBOAMAM

MaparuHcKyro 0OCEpBATOPHIO U3 €€ K€ IPAHHUII,
IHoAHnMasd Ha ypoBeHb Axaaemnn Hayxk.
besycarosno, H.Tycm, cospaBad ITOAOOHBII
OdYar HayKH, HCIOAB30BaA OOTATHI ONBIT U
HACAEAHE KHUBIINX U TBOPHUBIINX AO HEIO TAKHX
BEAUKUX ydeHBIX, Kak AOy Pefixan bupynn,
Omap Xaitam, o6m Cuma, a Takike Apyrux
BBIAATOIIUXCA yueHBIX Bocroka. OH Takke OBIA
XOpOIIIO  3HAKOM C IPEYECKOH, apaOCKOIi,
HHAUHUCKON HAYIHOU U (bHAOCO(pcxofI MBICABIO.
B ero Tpyaax rosopurcsi O HIPOHU3BEACHHAX
EBkampaa, Ilroaemes, Apucroread, Ilaartona,
CoxpaTa 1 MHOTHX APYIHX M3BECTHBIX I'PDEYECKUX
yaenbrx. Caeayer ormeruts, yro Hacmpasanu
Tycu AeraA U OIPEACACHHBIE KOPPEKTHBBL, a

TAKKE  BBICKA3BIBAA  IIPOTECT  HEKOTOPHIM
[IPU3HAHHBIM HAYYHBIM HACSIM TUX YICHbIX.
Hayunsre  1pyasr  H.Tycu B obaactm

ACTPOHOMUM M MATEMATHUKU €IIE B €ro Bpemfd
OBIAH IIIHPOKO PACIPOCTPaHEHBI HAa DArnkHeM
Bocroke, B Kwurae, Muoaum, a 1mosaHee u B
EBpome. TBOpuYeckHII KOAAGKTHB IIOA  €IO
PYKOBOACTBOM B TOT IIEPHOA HAIICaA OOAEE CTa
HAYYHBIX KHHAT 110 ACTPOHOMHH, MATEMaTHKE,
dusuke, durocodpun, MeAnnHHE, TEOPUHU
II033UH, AOTHKE, HPABCTBEHHOCTH U MOpPAAH,
APXHUTEKTypEe, MHHEPAAOTHUH, reorpadun, a TakKe
IO APYTHUM OOAACTAM HAYKH.

Mo:KHO CKaszaTh, YTO BCE IIPOU3BEACHHA
Hacupsaanna Tycu OBIAE COXPaHEHBI H AOIIAK
[leuarnbie oOpasmbBl U
PYKOITHCH €r0 HAYYHBIX IIPOMU3BEACHUH XPAHATCH
B KpyHHBIX OmOAmOTeKkax ObmBIero CoBeTCKOro
Corosza (B ropopax Mocksa, Caukr-IlerepOypr,

AO  HAINUX AHEH.
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Kazanp, Tamkent, Ayman6e, baky n tax Aasee),
a Taxke pAsa 3apyoexusix crpan (Mpan, Typrus,
Apabckue CTpPAaHEL, Erurer, Wnans,
Adpranucran, I'epmanms, Ascrpus, Ppaniius,
beabrus, BeaukoOpuranus u tak Aasee). Pysesu
B 11peaucAaoBun k npousseaeanro H.Tycn «Acac-
VAB-HITHOACY,
MYAPOCTH, AaeT uHpopmaruio o crucke 113
IIPOM3BEACHNN, HE  BBI3BIBAIOIIEM  HHKAKAX
copoB  m, kKpome Toro, o6 11 croopHex
IIPOU3BEACHUAX, IPHHAAACKAIIIUX ABTOPY.
Myxammes Hacupaaana Tycu poamaca 17

IIOCBAILICHHOMY AOTHUKE n

despars  1201-ro ropa B ropoae Xamapax
IOxuoro  AszepOariaxanma. Iloayuwmsrmmit ot
CBOET0 oTIIA HAYAABHOE obpasoBaHHe,

HacupspAMH BIOCACACTBHH CTAA  YIHTBCH ¥
BBIAQIOIIIAMCS  IIEAATOTOM  H
IIPOCBETUTEACM CBOEro BpeMeHn PapraasAnHa
Aamasa. OH ObIA BOCIIMTAHHHUKOM IIIKOABI 110H
Cuma wuw 210
HEU3IAAAUMBIH CACA B TBOpUecTBe Tycm.

[To MHEHHIO MHOIMX VYEHBIX IICEBAOHHM
Tycu Hacupaaaus OBIA B3AT B CBASH C TEM, UTO
OH  IPOBEA

CUHTABIIICTOCA

HaIIpaBACHHC OCTaBHAO

cBOHM
OAHUM  H3
KYABTYPHBIX IIEHTPOB Xopacana — Tyce.

Koraa H.Tycum MCIOAHHAOCH TPHAIATH AET,
HacupsaAuH OBIA IPUHAT Kak ITIOYECTHBIH TOCTDH
cO CTOpoHBI mpaButTeAs l'axmcrana © rAaBbI
ucMauAnuToB laxmcrana Moxrammama.  3Aech
H.Tycu OBIAO  IIPEAAOIKEHO  IIEPEBECTH  C
apabckoro sAs3plka Ha (apcyu  IIPOU3BEACHHE
«Taksnubroap-axaarm» (Mopaas Hacupa) yuenoro
Mawmynckoir Axkasemuu A0y Aam Muckpelixa,
KUBIIIETO ABYMS BEKAMU PpaHbIIE camoro Tycm.

FOHOIIICCKHC TOABI B

CUHTABIIIEMCA CaMbIX KPYITHBIX

H.Tycu MyApO OTKa3aAcs OT 3TOrO IIPEAAOKEHHSA
n B 1235 rTOAy cO3AaA, B CKOPOM BpEMEHH
IIOAYYHBIIIEE IIPU3HAHUME Ha BCeM bamxnem
Bocroke, cBoe «AxAarm-
Hacupm», HOCBATHB 9TO IIPOU3BEACHUE EMY.
Hekoropoe Bpems crycrs, ITocAe HAITHCAHHA
sroro  mpomsseAeHusd,  Hacupsaann — Obia
ApeCTOBaH aCCACHHAMU M COCAAH B KPEIIOCTb

HpOI/ISBCACHI/IC -

AnramyT. AeAO B TOM, 9TO CAMH IIPUYIHHBI APECTA
H.Tycu obpacHAIOTCA BeCcbMa IIPOTUBOpeYnBO. B
OAHOM H3 KOMMECHTAPHEB IIO 3TOMY IIOBOAY
ropopurcs, OyATo 061 KOoraa Hacupsaams rocrua
B l'axmcrane, OH MOCBATHA OAHO XBaAe€OHOE
cruxorBopenne xaandy baraaaa m mocaaa arto
cruxorBopenne emy. OAa IIOITaAd B PYKH AFOACH
rAaBHOTO Be3ups baraaackoro xaamda MoH Aa

Kamm. O3HakoMHMBIIMCH € 3THUM XBaACOHBIM
CTHXOTBOPEHHEM, Aa Kamn IIOCYUTAA
HacupaaAnHa CBOMM ONIACHBIM COIEPHHKOM H
rmocaaA npukas Hacupy Moxrarmamy apectoBaTsh
ero. B Apyrom e KOMMEHTAPHUN TOBOPHTCH, UTO
nprunHon apecta Hacmpaaamma Tycm craan
IIPOIPECCUBHBIE U IIEPEAOBBIE HAEGH B €TI0
npousseacHnn «Axaarm  Hacmpmy», xortopsie
MOTAH OBI CTATh IPUYMHON THEBA HEKOTOPHIX
MYCYABMAaHCKHX AYXOBHBIX AHII.

B  xpemoctm  Aaamyr Hacupspansa  KEA
’KH3HBIO N3THAHHHUKA U HE UMEA IIPaBa IIOKUAATD
KPEIIOCTh 110 CBOeMy KeAaHHIO. OH COAEPKAACH
3aeck A0 1256-ro roaa (6oaee 20 aer). B reuenne
sroro nepruopa H.Tycnm cosaaer Takme reHHBIE

npomsBeAenns,  kak  «[llapxyap  wmrmapar,
«Taxpup  mapkectn  (Aamarect)y, «Taxpup
DrAUAUCY (KommenTapnit DBKAUAR).
[Ipomsseaenne «Taxpup DramAHC»  OKa32A0

OOABIIIOE BAUSHHUC HA PA3BHTHE FCOMETPHIECKON
HAYKH, CO3AaB OCHOBY AAfl HEEBKAHAOBOM
reomerpun u reomerpun /AobadeBckoro. OHu
OBIAK IIOAYYEHBI B PE3YABTATE KPHTUKH TEOPUN
(HOCTyAaTa) HapaAACABHBIX HpHMbIX 3 KHUI'n
EBxanaa B srom mnpoussescHHN
Hacupsaanu Bmecto naroro mocryaara EBkanmaa
IIPEAAOKHA HOBBIM IIOCTYAAQT U Pa3BUA TEOPHIO
[Ipomsseaenne  «Taxpup
OramAuCc» OBIAO HAIIHCAHO B ABYX BAapHAHTAX U
cocrosaro u3 13 u 15 kuwur.

B moabpe 1256-ro roaa, mocae 3aBoeBaHHA
Xyaary H.Tycu
BBIXOAHUT Ha CBOOOAY, U XaH HA3HAYAET €rO CBOUM
coBetunkoM. [locae TOrO, Kak OBIA MOAOKEH
KOHeIl npaBAcHHIO Ha npormxenun 500 aer B
MyCYABMAHCKOM MHpe AnHAcTHH AOOacHAOB,
Hacupsaams mmoaydaeT coraacre XyAary XaHa Ha

«OCHOBB.

OTHOCHUTCABHOCTH.

XaHOM  Kpemoct — AAamyr,

VIPEKACHHE Maparunckoi oOcepBaTOpUN.
OOAapaBIIMI  TAYOOKHMM — 3HAHUAMO U
BBICOYAMIIIIMHA  YEAOBEYECKHMMH  KA4ECTBAMU

H.Tycn cmor Ha caMOM AOCTYITHOM M ITOHATHOM
ASBIKE M C OOABIIIHM MAaCTEPCTBOM OOBACHUTD
Xyaary xaHy, aDCOAIOTHO HE 3HABIIIEM ITOAB3BI U
HE ITOHHUMABIIIEM
BaKHOCTB IIOCTPOHKH 9TOH 0OCEPBATOPU.
OxpecrHocta ropoaa Maparu Obiam OOratht
3aI1aCaMU IIPUPOAHBIX PECYPCOB, a BO3AYX OBIA

ITIOAC3HOCTD ACTPOHOMMNM,

YUCT U a0COAIOTHO Ipo3padeH. C 9TOH TOYKH
3penns Mapara HAEAABHO IIOAXOAHAA  AAA
actpoHoMmYeckux HabAroaeHui. Erre 3a 200 aer
A0  Maparunckoii obOcepBaropun B TOPOAAX
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Vpreuax u Pertip dyHKIHOHHPOBAAL
obcepsaropun. [IpoBoAnMBIe 3AeCh HAOAFOACHHSA
OBIAM HE PEIYAAPHBIMU U EAUHOH IIPOIPAMMBL HE
cymrectBoBaro.  Aas
MHOTHX 3HAYCHUH aACTPOHOMHUYCCKHX BEAMYHH
HacupspauH 1ocraBuA — IIepeA  COOOH  IIeAb
CO3AATh OOCEPBATOPHUIO, OOAAAAIOIIYIO CAMHOI
IIPOTPAMMOM, PEIYAAPHOCTBIO HAOAFOACHHH M
erre 6OAee TOYHBIMU UCCACAOBAHUAMM.
CrpouTeAbCcTBO 0OCEPBATOPHHE OBIAO HAYATO

HOBOTO OIIPCACACHHA

B 1259-oM roAy um cTpOHTEABHBIE PAOOTHI
AAUAUCH Ha nporskeHmu 12 aer. Beemn
IIPOBOAUMBIMU paboramu PYKOBOAHA

HEITOCPEACTBEHHO caMm Hacupaaans. Ha
OCHOBAHUH HCTOPHUYECKOTO MATEPHAA, COIAACHO
HICCACAOBATEAAM H HCTOPHKAM CPEAHHX BEKOB,
MOJKHO C YBEPEHHOCTBIO CAEAATH BBIBOA O TOM,
gyro H.Tycm sABAfieTcsi HE TOABKO OCHOBATEAEM
00CepBaTOPUH U PYKOBOAUTEAEM IIPOBOAMMBEIX
TaM HaOAIOACHUI, HO OH OBIA TAKXKE M aBTOPOM
APXUTEKTYPHOIO H CTPOUTEABHOIO IIPOEKTOB
caMom 00CepBaTOPHUH. JroT daxr
CBHACTEABCTBYET O TOM, 9UTO €IIE B CPCAHHE BEKA
B AsepbaliAkaHe CyIIECTBOBAAA TECHAS CBA3D

MEKAY MATEMATHYICCKIMU HAYKAMH u
APXUTEKTYPOI.
Koraa H.Tycm mnpucrymaa K — BEAEHHIO

CTPOMTEABHEIX PabOT, C IEABIO CO3AAHHA B
0bcepBaTOpHH DOABIIION U OOraTol OHOAMOTEKN
VYCHBIH ITOCAAA CBOHUX AIOACH B Xaaab, baraaa,
AamMack 1 IeABIH pAA Apyrux ropoaos. Ceroans
MBI HE HMEeM TOYHOH uHQOpPMAIUU O
KOAMYECTBE COOPAHHBIX TAM KHHT, OAHAKO €CTb
sameTkn camoro Tycum o0 opraHmsanuu 3TOM
oudAmoTeKH. B CBA3M € 3TOI TeMOI HA OAHOMN U3

IIPOBOAUMBIX B [HTamaxuHCKOI
acTpoPU3UIECKOI obcepBaTOpHu
KOH(epeHIni, IIOCBSAIIIEHHBIX 800-AeTHro
H.Tycn, M.I'yceitnHoBa Aana wmH@OpPMALIHIO O
IIPOBOAHMBIX B 3TOM HAIIPABACHHH
HCCACAOBAHUI 1 OBIAO  PEIIEHO  CYHTATH

IIEAECOOOPA3HBIM  IIPOBEACHHE H3BICKAHUI B
CBA3U C AAABHEHIIECH CYABOON HAYYHBIX PadoT,
XPAHUBIIINXCSA B 9TOH OMOAHOTEKE.

Hacupaaana Tycum OBIA  PYKOBOAHTEAEM
Maparunckoi odceppaTopun Ha HpoTmxeHuu 15
ACT, IIOA €rO PYKOBOACTBOM 3AECH TPYAHAUCDH
IIPEACTBHTEAN
HMEHHO B 9TOT IIEPHUOA STHM BHAHBIM ACATEAEM
HAYKH OBIAM CO3AAHBI BEChbMA 3HAYHTCABHBIC I
OdYEHb Ba)KHbIE HaydHBIC IpomsBeacHuA. Cpean

Pa3sHBIX ~ HAIIMOHAABHOCTEH,

HHX 0CODOE MECTO 3aHHMAIOT PabOTBH «3HAK
Oabxamm», «lllakayap-I'mray u  «Axama-yab-
xecab», KOTOPBIE CYMUTAIOTCA BECHMA LIEHHBIMH C
TOYKH 3PEHHUSA HUCTOPHUHU Pa3BUTHA ACTPOHOMHH,
TPUTOHOMETPHUH U aApU(PDMETHKH.

CAeAyeT OTMETHTD, YTO IIPOU3BEACHHE «3HAK

Oapxanm»  («Tabaumier  DApxam») — ABAAETCA
ACTPOHOMUYECKHM KAaTAAOTOM, KOTOPBIM OBIA
COCTaBACH B  PE3YABTATE VIIOPHOIO  TPyAd

KOAAEKTHBA Maparnackoi oOcepBaTopun  Ha
12-tm Aer. Dr1Oo  OBIA
ACTPOHOMUYECKHM  KATaAOT,
KOTOPBIM TOAB30BaAnch B tedeHun 200 aer Ao
IIOCTPOHKH Y Ayroekckoi obcepsaropun. [lpu
apeMepHA  ACTPOHOMBI  BCIO
HEOOXOAUMYIO M AAS padoTHI
ACTPOHOMUYECKYIO ~ HMH(OPMAIIAIO  ITOAYYAAU
HMEHHO U3 3TOTO KATAAOIA.
baaroaps mpownsseaenHnro

OPOTHKEHUHM  ITEABIX
€AMHCTBEHHBIN

COCTABACHUU
3TOU

«[IIaKAyAB-TTT2»

(«ITpomsBeacHHTE o IIOAHOM
YETHIPEXCTOPOHHUKE») IIAOCKasA U cpepudecKas
TPUTOHOMETPHSA craAnu HE3ABUCUMBIMUA
MAaTEMATHYECKUMH  IIpeaMeramu. B atom

npousseAennn H.Tycu BriepBbie A2€T ITOHATHE O
cpepryaeckoOM ITOAAPHOM TPEYTOABHHKE, 2 TAKKE
IIPUBOAHUT  AOKAa3aTEABCTBO ~MHOIUX TEOPEM,
npuHasAeKamux  bupysu.  vmenso B aT1OM
CBOEM
HAIIICAHUHU CO CTOpOoHEl AGyAb Bada bysakanu
TEOPEMBI TAHICHCOB M (DOPMYA ITOACYETA CHHYCA
Bo Bpema wnccaesoBanms
OAHOM CTATbH bpayHMIOXAfi BBIACHHAOCH, HUTO
TPUTOHOMETPUYECKHE  OTKPBITHA
BakHocTn  Hacupspamna  Tycm, a
IIOAYYEHHBIE UM (DOPMyABI B
TPUTOHOMETPHUH,  TOYb B  TOYb
«mopropenb»  crycrd 300 Aer  HeMenKHM
ACTPOHOMOM U MAaTEMaTUKOM PermoMoHTaHOM.

B pesyaprare mpurmxennsa Ayasi, CoaHna u

IIPOU3BCACHNH OH YKa3bIBacT O

CATHHYIHOTIO  yTI'Aa.

boAbITON
TaKKE
obAacTi
OBIAT

APYTHX HA2HET (B TO BpeMA B I'€OIEHTPHUICCKOMN
cucreme AyHa u COAHIIE CUHTAAHCH IIAAHETAMH),
TOYHOE 3HAYEHHE IIPEIIECCHH 3EMAH, CYTOYHOE
Coanrra, Tabawura
COAHCYHBIX M AyHHbIX SaTMCHI/IfI, OHPCACACHI/IC
reorpadU9IeCKUX  KOOPAHHAT 250
HACEACHHBIX  IIyHKTOB,  IICHHAfA  HayJHAS
I/IHq)OpMaL[I/IH O HAAMYHH HOBBIX 3€EMEAB — BCE
3T0  OBIAO HTycm m
PYKOBOAMMOIO MM KOAAEKTHBA COTPYAHHKOB
Maparunckoi oocepsaropun. H. Tycu Berauncana
ITOAO’KEHHE TOYKHI BECEHHETO PaBHOACHCTBHUSA B

BHCIIHCC CKOABXKCHHE

TOYHBIX

AOCTHKCHUCM
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TCYCHHH CTA ACT M YTOA CKOABXCHHS OCHOBHBIX
Touek HebecHon cdepor - 1°23'4, a rtamke
H3YYHA 1 HCCACAOBAA CTPYKTYPY KAACHAAPA.
Hacupsaana Tycu ocraBua Ooratoe HacAcAme
HE TOABKO B ODAACTH €CTECTBO3HAHHA, HO M B
00AACTH TYMaHHTAPHBIX HayK, duaocobuu u
skOHOMUKH. CPEAH €ro IPOHU3BEACHUI XOTEAOCH
OBl OTMETUTH AOITIEAIIIEE AO HAIIUX AHEH
tBOperne «O HuHAHCAX», KOTOPOE ABAACTCH
LICHHCHIITIM U OPUTHHAABHBIM HAYIHBIM TPYAOM.
B mepBrIx  raamax
TOBOPUTCH 00
CYILECTBOBAHUA M AOCTIKECHHUS YCIIEXa AFOOOTO
rocyAapcrBa. M3 amasmsa 3THX rAaB CTAHOBHTCH
O4YEBUAHBIM, uTO Hacmpaaaums odeHn XOpOIIO
rOCYAAPCTBEHHOTO
ycrpoiicTBa. 3AeCh OH TOBOPHT O TOM, Kak
AOAMKEH ceOfA BECTH IIPABUTEAD, 4 TAK/KE KAKHMU
OCOOEHHOCTAMU OH AOAKeH o00Aapats. [lo
muennio Hacupaaanaa Tycu, mpaButeab AOAKCH
MBICAATITAM, CIIPABEAAHBBIM,
AAABHOBHAHBIM, OAMTEABHBIM H OCTOPOKHBIM
geaoBeKOM. OH AOAKEH IICHUTH CITOKOHUCTBHE,

9TOIO HPOI/I3BCA€HI/U{

YCAOBHAX HOpMaAbHOFO

ITIOHHMAA BCC TOHKOCTH

OBITD

AOAKEH YMETb OOXOAUTHCA O€3 BOMHBI TaM, TAC
AABATh  IIPOAUTHCA
HalpacHOI kKpoBh. Ecam ixe cymecrsyromme
VCAOBHUS BBIHY/KAAIOT HA4YaTh BOMHY, B 3TOM
CAyJae
HEOOXOAUMBIE MEPBI IIPEAOCTOPOKHOCTH, YTOOBI
AQKE B CAydae ITOOEABI Bpara »KEpTBBI OBIAL OBI
MHHHUMAABHBIME. OH TOBOPHA, YTO «IIOOEKAAS

9TO BO3MOKHO n HC

Hp ABUTCAD AOANKCH HpI/IHHTb BCE

Bpara, HE CACAYET OBITb KECTOKHM». DTH €ro
CAOBA SIBAAIOTCA IIPH3BIBOM K YEAOBEKOAIOOHIO
IIPOTUB KPOBOKAAHOCTHU M THPAHU.

Hapsaay ¢ o1EM, B CBOEM IIPOH3BEACHUU
Hacupspanme Tycum moBecTByeT O HAAOTaX M
ITOIIIAMHAX, OCHOBBIBAIOIIUXCA Ha ODIECTBEHHO-
5KOHOMUYECKUX  OTHOIICHHAX  (PEOAAABHOIO
00IIIeCTBa B CUCTEME OPraHU3AIIH (PUHAHCOBOTO
XOBAHCTBA TOCYAAPCTBA, 4 TAKKE BBICKA3BIBACT IIO
9TOMy IIOBOAYy cBOM HAen u MbicAm. Ilo ero
OAHA  AecfiTad  9acTb  IPUOBIAH,
B3UMaeMasd KaK B BHAEC ACHEI, Tak H B
HATYPaAbHOH (POpPME, AOAKHA IIEPEBOAUTHCH B
Ka3HY, 9TOOBI 32 CYET ITHUX CPEACTB MOKHO OBIAO
OBl OpPraHH30BATb BHIAAYY TI'OCYAAPCTBEHHOI
IIOMOIIM HHIIHUM, BAOBaM, WHBAAMAAM U TaK
AaAee.

Berpewaromunecs B HEKOTOPBIX HCTOYHHKAX
«Curymama»  pybam  um  Apyre  POPMEI
CTUXOTBOPEHHI, ITOKa3bIBAIOT HaAITIHCE

MHEHUIO,

OIPOMHOIO TaAaHTa, KOTOPBIM obOAasan Tycu B
cepe amreparypsl u 1ossuu. MurepecHo, 49rto
nveHHo npousseAeHusa  «lIlapxm-rarBum»  n
«Mxtuaparu-Ceripya ['amapy», koTopbie ABAAIOTCH
UPE3BEIYAHO BAKHBIMH B OOAACTH aCTPOHOMUM,
OBIAI BEAHKOAEIIHO Harmcaubl Hacupaaaummom
Tycu B dpopme cruxoB. OH MOT BBIPa)KaTh CBOH
HAYYHBIE MBICAU KAK MCKYCHBIA ITO3T — YETKO U
xyAoxecTBeHHO. OH Takke, kKak 1 Omap Xaiam,
CO3AaBaA TAYOOKHE IIO CMBICAY puaocodckme

pyoan. Mmenno IIO9TOMY HEKOTOpPBIE
AHTEPATYPOBEABI AQKE Iy TaAn pyoan
Hacupaaanna c pybasmu Xaiiama.

Cpean IIPOU3BEACHUIT Tycn ocoboe

BHUMAHIC IIPUBACKACT TAKKEC HM3BECTHAS BCEM
KHHTIA IIOA HAa3BAHHCM (ﬁA}KaBaXI/IpHaMS» AN
«TaraBByruama». DTa KHHra COCTOUT M3 206-TH
I'AaB, B KOTOPBIX IIOBECTBYETCA O APATOIICHHBIX
KaMHAX, Apyr X
APOMATHYCCKAX OPraHHYECKUX COCANHCHUAX I
AQKE O BAKHBIX ACKAPCTBCHHBIX PACTCHHAX.
3A€Ch  TAKKE KpPAaTKO TOBOPHUTCA O MECTaX
HaXOXKACHUA AparOHCHHbIX KaMHCIZ, METOAAX HX

HGKOTOprX KaMHAX,

00pabOTKN, HEAOCTATKAX W IIPABHAAX XPAHCHUS.
Kpome aroro, H.Tycu siBAsieTcss aBTOPOM TAKHX
OeCIIeHHBIX KHHT, Kak «COBOKYITHOCTb PaCYCTOBY,
«O KaAEHAAPAX?, «O06 ACTPOAAOHID),
((ACTPOHOMI/I‘{CCKI/IC KaprI», ((KOHYCHBIC ceucHUuA
ATIOAAOHDY, «[TpaBuaa TCOMETPHUI,
«Kommenrtapuii  3HakoBy, «Pasmep  cruxosy,
«BegHOCTD M1 OECKOHEYHOCTD MUPOBY H T.A.
ITepeaoBOiT M AOCTOMHBIN HCCACAOBATEAD
Hacupaaanna Tycu, umeroruii ocoOble 3acAyru
B cosaannu [lamaxmmuckoii actpodusmgeckort
obcepBaropum,
AszepOariAkaHe B BOCIINTAHUH KAAPOB B OOAACTH
ACTPOHOMHM, AOKTOP (PHU3HKO-MATEMATHICCKIX
mayk I Ax.MameaDefiam  ykasblBaa, — 9TO
Maparunckas obcepBaTOpUsA OTTOrO OBIAA CAMON
IIOIYASIPHOH 0OCEpBATOPHEN CBOETO BPEMEHH,
YTO  3AECH  IIPOBOAMAHCH  KpaiHe
nsMepeHusas H  IOAcYeThl.  MccaeaoBaBrmmin
HacAeane  Beamkoro  Hacmpaaamma — Tycn,
I'. Aox.Mameabetiam, HACTOABKO YCIIEIITHO
paboTaA B 9TOM HAIIPABACHUM, YTO BO3HHKAQ
HEOOXOAUMOCTD IITHPOKOTO OCBEINEHUA HAYIHOH
ACATEABHOCTH U TBOPYECTBA CAMOIO YYICHOIO-

paSBI/ITI/II/I aCTp OHOMMHA B

TOYHBIC

HCCACAOBATCAA.
BHOCACACTBI/II/I, 3aIlaAHBIC YYCHBIC Ha CaMOM
BBICOKOM ypOBHC HpOAOA}KI/IAI/I HMCCAEAOBAHHE

macaeana H.Tycum. Caeayer ormernrts, dTO

bl
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cos3AaBasg CBOIO TI'CAHMOIICHTPHUYCCKYIO TCOPHIO,

H.Konepunk B OOABIIINHCTBE CBOEM
HICIIOAB30BAA TeOpeMy OKPYKHOCTEH,
sokazaunyio Hacupsaamaom Tycu. Taxke crano
H3BECTHO o TOM 9TO M3BECTHBIN
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myrernectBeHHUK X.KoAymMO, oTIpaBAffAcs B cBOU
C
HACEACHHBIX TEPPUTOPHIL, B CBOCM AHEBHUKE C
OOABIIIIM MACTEPCTBOM M YMECHUEM HCIIOAB30BAA
tabanny H.Tycu, cOCTaBACHHYIO TCHHAABHBIM
VYIEHBIM U3 IeOrpadpUIeCKUX KOOPAHHAT AAA 256

IIyTEIICCTBHA IOEABIO OTKPI)ITI/IH HOBBIX

HACEACHHBIX IVHKTOB. [lpmdem or1a TabAmITa
ObIAa OYeHb momyAdpHa B EBpome eme 3a 200
aet Ao camoro X.Koaymba.

briro HAXOAAIIHECH
obcepatopun  AatdaHmHa Tmxo bparenmna
HECKOABKO IIPUOOPOB ABAAIOTCA TOYHOH KOITHEH
TEX, YTO HCIOAB30BAAMCH B Maparunckon
obceppaTopun. BIIAOTE AO CETOAHAITHUX AHEH B

AOKA3aHO,  9YTO B

ApEe3AEHCKON — rasepee  XpaHHTCH — 3BE3AHBIN
rAOOYC, ABAATOIIUIICS IpIOOPOM us3
MaparuHckoir ~ OOCEpPBATOPHH, H  CACAYET

CEPBE3HO HCCACAOBATH TO, KAKUMH IIYTAMU 3TOT
IpuOOpP OBIA BBIBE3CH HA 3aITaA.

Koraa B cBoe Bpemsa Kwmrae BcTaa BOmpoOC
IIOCTPOMKN  0OCEpBATOPHUH, OBIAO HAIIPABACHO
CIENMAABHOE oOOparneHne XyAary XaHy AAf
OTIIPABKy TyAa
H.Tycu. BmocaeactBun KuTaficKuii acTpOHOM

IIOAYYICHUA p33pCH_I€HI/IH Ha

®ao MroH-uM W® aCTPOHOM IIO  HMEHH
Axemareaans a3 3efian Byxapu ormipaBuAuch B
Kuraii. Bmecre ¢ TeM, MOAEAM M CXEMBI

prOopoB MaparuHcko# obcepBaTopun  OBIAK
TaKKe OTIpaBACHBI B [IekuH AAS IpuMeHeHu UX
BO BpeMs IIPOBEACHUA CTPOUTEABHBIX PadOT.
Kaurn Hacupaaanna Tycu o maremartuke, B
ocobennoctn «Taxpup Oramamcy, AAHUTEABHOE
BpeMf  SABAAAUCH  AEKI[HOHHBIMH  KHHUTIAMHU
M3BECTHBIX YYEeHBIX 3amaAHOIl EBporrmr, B TOM
uancae yunread VI.Hprotona - Ajxona Baaauca us
Oxcdopackoro VHUBEPCUTETA.
HHTEPECHO, 9YTO B IIEPBOH PEAAKIINN KHHIH
H.Tycn «Taxpup OrAHAUCY BEAMKHI YYEHBINA
IIPEACTABHA AOKa3aTeAbCTBO TeopeMsl | Iudaropa
B 30-TH BapmaHTaX. DTa KHHATA OBIAA IIEPEBEACHA
¢ apaOckoro s3eika l'acamom 3epuHaszase, Obraa
K

Becbma

IIOATOTOBAEHA meyaTu [MTamaxuECKON
actpodusudeckoii  obcepBaTOpHEit ObIAa
n3pana B 2001-om roay.

B cBasu ¢ aenamm obGcepparopun, H.Tycn
BMecTe ¢ Abara xaHoMm mpuesxaeT B baraaa, rae

"
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3aboAeB, ymupaer. Ero XOpoHAT B H3BECTHOM
meuern baraasa «Amame MecAKHAI» PAAOM C
Mycort  Ksaseimu.  Ha

Hacupaaamna  Tycu
HaICcaHbl 9TH cAoBa: «[lomomuuk peanrnu u
HapOAa, INax CTpaHbl Hayk. Marp smoxm He
poanaa Takoro ceiHa. CkoHYaAcCA B 672-0M TOAY
18 umcaa mecsma 3UABXHAKA B baraaaen.

V Hacupaaannaa Tycu Ob1a0 Tpu cbiHa. Ero
POA KuA B ropoae Mapara A0 IIEpBOH IIOAOBHHBI
XIV Beka, a BIIOCAGACTBHM OHHU ITOCTEIICHHO
rmepeexaau B OpAyOaA M €ro OKpecTHOCTH (CEAO
Beaena). B korme XVI - magasre XVII Bexos B
mepuos  CedeBHAOB, OCODEHHO BO  BpeMmd
npasaennda [Ilax Mcemamaa I u [Mlax A60Gaca I,
OHU

BOCBbMBIM HMaMOM

IOrpebaAbHOM — KaMHE

3aHUMAAHM  BBICOKHE TOCYAAPCTBCHHBIC
ITOCTBL

Kak BumanHO, ecam CpeAHUX
AzepOafiAkaH — CIHTAACA CTPAHOH HayK,
BCAKOTO CACAYET OTMETHTH,
sacayru Hacupaaanua Tycu 3aech OeccriopHBI 1
Oesrpanmunbl. K Tomy ke 910  ABAfETCHA

BOITAOIIICHUCM OFpOMHOfI 3216OTI)I 1 YBaXKXCHHA 110

B BCKax

Oe3

COMHCHUA 9TO

OTHOIIEHHUIO K CaMOH Hayke B TOT mepmoA. U
AEHCTBUTEABHO, IMEHHO OAAroAaps TOMY, 9TO B

Opaybaae JKAAQ OOoABIITAA AMHACTUSA
Hacupsaannaa Tycm, IIlax A66ac 1 moammcaa
yKa3 00 OCBODOKACHII HACEACHISA

OpAyOaAcKoro mMaxasa OT BCEX HAAOIOB. DTOT
yKa3 OBIA BBIIPABUPOBAH HAA BXOAHOH ABEPBIO
OAHOTO H3 3AAHUI 9TOTO TOPOAA.

Hekotopble HCTOpUKH AAHTEABHOE BpeMA
CYHTAAH BEAHUKOIO a3epOalAKAHCKOIO YYEHOTO
Hacupsaanna Tycu apaOckum nau papCcHACKEM
yaenpiM. DPeorarpHble (PAPCHACKHE HCTOPUKH,
HCKA3UB HMCTOPHUYCCKUE AOKYMEHTBI KACATEABHO

€ro a3epOafAKAHCKOTO IIPOUCXOKACHUA,
npusHaAn  ero  (PapCHACKHM M CETOAHA
CTAPAIOTCA IIPEAIPUHUMATH IIOIBITKH B 3TOM
HAIIPABACHHM. OaHaKO HCCACAOBAHIE
HCTOPUYECKIX AOKYMEHTOB KACATEABHO
IIPOUCXOKACHHSA H. Tycn KaTETOPUYIECKU
AOK43BIBACT  €r0  IIPHHAAACKHOCTD  HMEHHO
aszepOafiaaHCKOMy HapoAy. B oxpecrHOCTAX
ropoaa XaMaAaH ~ HaXOAUTCA  PafiOH  IIOA

Ha3BaHHEM baxap m ero HaceAeHHE IOPAHTCH
gyro Hacupaaana Tycn
Kak 6B1a0  cKazaHo,
auHAcTHA TycH IIHPOKO PaCIpPOCTPAHHAACH HA
TEPPUTOPHH FOxuo0ro u Ceseproro
AszepOafiAkaHa 1 KUBET 3AECh IIO CEi AcHb. B

TEM ABAACTCA HX

b

3EMAAKOM. OOABITIAA
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FOxuom  AsepOaiipxane  oTOT
dammanro Hacupm.

Bpsa An B mamme Bpemsa B AsepOafiaxane
HAHAETCA TAKOI YEAOBEK, KOTOPBIM HE 3HAA OBI
nma Hacupaaanna Tycu m He TOpAHACA OB HM.
CeropHs 910 wHMA  ABAAETCA AAA  KAKAOTO
asepOalipkaHIla POAHBIM u  Aopormm. Her
COMHCHHA B TOM, 9YTO HAIl HAPOA H €ro
TOCYAQPCTBO,  IICHAIIHUE
BEAMKOE H IIPOTPECCHBHOE, BCe OOAbIIE U
OoAbIIIE OYAYT YTUTH HAMATH 3TOIO BEAHKOTO
YYEHOTO.

B 2000-om TOAY B
acTpOPHU3UIECKON 0OCEPBATOPUH, HOCAIIEH MM
Hacupasaanna Tycu, OBIAO yIPEKACHO OOIIECTBO
«Tycu-800». He pexe uem ABa pasa B TOA B

pPOA  HOCHT

HE3aBHCHUMOC BCE

[HTamaxuHCKOMI

ropoaax baky wm Illamaxel  HIPOBOAMAHCH
peryaapusie koH@epennmun odimectsa. Ha srtnx
KOH(DEPEHIINAX 00OCYKAAAHCD BOIIPOCEI

nm3ydeHus HaygHOro Hacaeamsa H.Tycm, a Takke
HOBBIC PE3YABTATHI IIPOBOAUMBIX B 0OCEpBATOPUN
HCCAEAOBATEABCKHX PabOT.

AesiteaprOcTs  OOmectBa  «Tycu-800»
IIPOBEACHHE KM ITOCACAYIOIIUX KOH(DEPEHIINH,
Oyaer IpoAOAkeHO. [IpOHAyT TOABL, OAHAKO
KaKABIH pa3 OYAYT IIOABAATBCA BCE HOBBIE U
dpakrer
BEAHKOTO yaeHOro. OAHAKO CAMBIM AYYIITUM H
BQJKHBIM IIIATOM CTaA OBI IIEPEBOA IIPOU3BEACHUN
Tycu Ha ero poAHOIT fA3bIK 1 uX medaTs. («Taxpup
ICIVNZ N7 ()

"

HOBBIC

O JH3HH H ACATECABPHOCTH

ABAACTCA  BTOPBIM Hp OHN3BCACHUCM,

IIEPEBEACHHBIM Ha POAHOIT A3BIK).
OmnybAnkoBanue K2AKAOTO 3 5TUX
IIPOM3BEACHUIT Ha  a3epOAMAMKAHCKOM  A3BIKE

OCBOOOAHUT OT HAaAOK U IPHTA3AHUI CO

CTOPOHBI ~HA  €r0  HUMA H  AHYHOCTb.
I''Axx.MameaOetiau  ykassBaa, uro B 1891-om
roay B CramOyAae OBIA HAWAGH OAHMH APEBHHM
sx3emirafip npousseacHuda Tycu «llakayas-I'ura»
I €TO TEKCT OTIIEYATAH THIOIPA(CKUM CIIOCOOOM
Ha (HpaHITy3CKOM K apabCKOM f3bIKax. [ IpoxoauT
COBCEM HEMHOTO BPEMEHH, KaK CPEAH HMCTOPHKOB
MartemMaTuku 3armaAHoi  EBpomer  pasroparorcd
cuAbHBIE ciopsl U I'erpux 3yrep, HOTpaTUBIINNA
MHOI'O CHA HA HU3y9Y€HHE HCTOPUH aCTPOHOMHUU I
MATEMATUKA Ha BoCToke, AOXOAHT AO TOU
CTEIICHH, YTO HAYMHACT BOOOIIE OTPHUIATH POAb
PermomonTana B pazsurnm 31Hx Hayk. K Tomy xe
ITOAOKHTEABHOE BAHAHHE 9TOH PaOOTEI COCTOAAO
eme W B TOM, YTO Dbpanmroxap cpean

Hp OHSBCACHHﬁ, ITOCBAIIICHHBIX I/ICTOpI/II/I
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TPUTOHOMETPUH, CO3AAA HOBBIH HAYIHBIH TPYA -
«Nassir  Eddin  Tusi and Regiomontany,
ABAATOIITHIICA B PAAY TOAOOHBIX IIPOU3BEACHII
MOHYMEHTAABHEIM.
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NOSIRODDIN TUSI VO MARAGA ROSODXANASI
R.A. Zeynalov, ©.9.Otayi

Mogqalodo gostorilir ki, adi bitin Sorqde vo Avropada moshur olan soxsiyyatlorlo bir sirada dayanan
Azorbaycan xalqunin boytk oglu, orta ostlorin gérkomli astronomu, riyaziyyatcist, filosofu vo dévlot xadimi
Mohommad Nasiraddin Tusi vo onun yaratdigt Maraga Astronomiya Rasadxanasi halo XIII osrdo boytk
sohrot qazanmugdir. Yiksok soviyyali boyik elmi kollektivo, mikommal astronomik alotlors vo zongin
kitabxanaya malik olmus bu rosodxana diinya elminin golocok inkisafina misilsiz tokan vermisdir. Onun
rohbarlik etdiyi yaradict kollektiv o dévrde astronomiya, riyaziyyat, fizika, folsofa, tibb, poeziya nozoriyyasi,
mantiq, 9xlag, memarliq, mineralogiya, cografiya vo elmin digor sahaloring aid yiizdon artiq kitab yazmisdir.
N. Tusinin demak olar ki, biitiin 9s9rlari bizim dévrimizo qadar qorunub saxlanmisdir.

N.TUSI AND MARAGA OBSERVATORY
R.A. Zeynalov, A.A. Atai

According to the article, the great son of Azerbaijani people, an outstanding medieval astronomer,
mathematician, philosopher and statesman Muhammad Tusi whose name was famous in the Fast and in
Europe, and Maraga Astronomical Observatory established by him had a great reputation in the XIII century.
This observatory, which had high-level scientific staff, excellent observatory astronomical instruments and
library, gave an invaluable contribution to the future development of world science. The creative collective
led by him wrote more than one hundred books about astronomy, mathematics, physics, philosophy,
medicine, theory of poetry, logic, ethics, architecture, mineralogy, geography and other fields of science at
that time. Almost all N. Tusi’s works had been preserved to our time.
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NOHONG HD 206731 (GS8II) ULDUZUNUN KIMYOVI
TORKIBININ TOYINI

© 2013 -cii il, C.M. Quluzada, Z.A. Samadov, U.R. Qaditova

Bak: Divlot Universiteti
(e-mail: ckulizade@mail.ru)

Samaxt Astrofizika Rasadxanasinin 2m-lik teleskopunda alinmig HD 206731 ulduzunun spekttlorindo bir sira
xottin  ekvivalent enliklori Slcilmisdir. Fe I xotlorind gérd ulduzun atmosferindd mikroturbulent harokat
surotl toyin edilmisdir (¢=44m/san). HD 206731 ulduzunun atmosferindo bozi elementlorin miqdart toyin

olunmus vo Gilinaslo miigayiso edilmigdir.

Agar sozldr: Effektiv temperatur. Agirliq qiivvasinin tacili. Mikroturbulent sirot. Kimyavi torkib

I. Migahidd materiali vd onun iglonilmasi
HD206731  (G8II) nohong  ulduzunun
spektrlori 2009-cu ilin iyul ayinda AMEA Samax1
Astrofizika Rosadxanasinin 2m-lik teleskopunun
Kasseqren fokusunda qurulmus YOC vasitosild
alinmigdir. Ayirdetma 15000, dispersiya 10 A/mm
olmusdur. Tadqiq olunan spektral xatlor spektrin
A700-6700A  bolgasine uygun galir. Spektral
xotlorin - agagt
potensiali ¢=0,02ev ilo e=5,59¢v arasinda doyisir.
Xotlori eynilosdirmak tG¢lin - Mur [1] codvalindon
istifadd edilmigdir. Spektrlorin islonilmasi DECH
20T [2] programlart dsasinda aparilmigdir. Comi
4 seriya musahido materiali alinmis vo spektral
xdtlorin  qobul olunmus ekvivalent enlori bu
g6rd  ortalasdirlmisdir.  Xotlorin
ekvivalent enliklorinin  6lctilmasindo  xata 5%
olmusdur.

Tadgiq olunan spektral xotlorin siyahist cadval
1-do verilmisdir. Cadvalin 1, 4, 7-ci situnlarinda
xotlorin dalga uzunlugu, 2, 5, 8-ci siitunlarinda
xotlorin - asagl  saviyyalorinin
potensialt va 3, 6, 9-cu siitunlarinda xdtlorin tdyin
olunmus vo 4 misahidoyo goro ortalasdirilmis

soviyyalorinin  hdyacanlanma

seriyalara

hayacanlasma

ekvivalent enlori verilmisdir.

II. Mikroturbulent siirdtin tdyini

Moalum oldugu kimi ulduz atmosferlorinda bas
veran  mikroturbulent  harokatlor
xatlarinin ekvivalent enlarind tasir edir. Ona gord
model Gsulu 1o ulduz atmosferlorinin kimyavi
torkibini  tdyin  edarkon

udulma

mikroturbulent
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horokatlorin  strati tdyin olunmali vo ndzdrd
alinmalidir.

Model o ulduz atmosferlorindo
mikroturbulent haorokat stratini tayin etmdk tglin
zoruri sdrt ulduzun musahido spektrindo  zaif
xdtlor do daxil olmagla har hanst bir elementin

usulu

ekvivalent enliklori genis diapazonda doyison
coxlu sayda xatlorinin olmasidir. Modeld g6éra bu
xdtlorin har birinin  n9zdri  ekvivalent enliklori
hesablanir vo miisahidodon 6lctilmis ekvivalent
enliklorlo  mugqayisa Daha  sonra
mikroturbulent  horokdt  strotind  muxtolif
giymatlor vermakld hor bir xattd gérd kimyovi
elementin miqdart tdyin olunur. Mikroturbulent
horokot surdtinin o qiymati goturdlir ki. bu
qiymotdo muxtdlif xotlord 9sason  elementin
hesablanmis miqdarlari ekvivalent enliklordon asili
olmayib sabit qalir. HD206731 ulduzunun
spektrindo ekvivalent enliklori genis diapazonda
dayisan vd sayt ¢ox olan xatlor Fel-o moxsusdur.
Bu xotlor atmosferind
mikroturbulent harokot siiroti tdyin edilmisdir.
Ekvivalent enliklori W, < 250mA xotlora iistiinliik

olunut:

dsasinda  ulduzun

verilmisdir.  Sokil  1-don  gorindiyt  kimi
mikroturbulent harokat surotinin @ {=4km/s
qgiymatindo Fel atomuna moxsus mixtdlif

ekvivalent enlikli xotlora 9sason hesablanmis
miqdarlar ekvivalent enliklor ilo korelyasiyada

deyil (sokil 1).
Belaliklo HD206731 ulduzunun atmosferindd
mikroturbulent  horokot sirdoti  ig¢lin  tdyin

edilmisdir: £=4km/s.
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12 HD206731=HR8304 &=4km/s

10

lge (Fel)

0
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0 20

Sakil 1. &=44m/ san olduqda lge(Fel)-in W;-dan asliligi.

ITI. Kimydvi tarkibin tdyini

Model tsulu ilo ulduzlarin kimyovi tarkibini
toyin  etmok
parametrlorini: effektiv temperatur Ter v agirhiq
tocilini  bilmok lazimdir. HD206731
effektiv  temperaturu vo  agirliq
quvvasinin tacili bizim ovvalki isimiz [3]-0 g6rd
gotirilmusdur.

Ucin  onlarin  fundamental

quvvasi
ulduzunun

Ter = 5010+ 200 K, lg g = 2.1 £ 0.2

Cadval 1 Istifado olunan spektral xotlorin osas xarakteristikalart

A g, eV | W, mA A\ A e, eV | W, mA A g, eV | W, mA
1 2 3 4 6 7 8 9
Nal Fel 5877.77 | 4.16 47
5682.62 | 2.09 193 4808.16 | 3.24 58 4920.51 | 2.82 318
5688.22 | 2.10 243 4838.52 | 3.40 119 4930.33 | 3.94 169
6154.23 | 2.09 38 4946.39 | 3.35 153 4957.61 | 2.84 626
Sil 4950.11 | 3.40 76 5007.28 | 3.93 258
5665.56 | 4.90 49 4973.11 | 3.94 13 5031.90 | 4.35 143
569047 | 4.91 66 4994.13 | 091 207 5049.82 | 2.27 114
579313 | 491 61 5074.76 | 4.20 112 5104.21 | 4.16 111
5948.55 | 5.06 56 5217.40 | 3.20 86 5123.72| 1.01 336
6142.49 | 5.59 118 5242.50 | 3.62 178 5127.68 | 0.05 250
6145.02 | 5.59 10 5243.80 | 4.24 141 5202.27 | 4.24 209
Cal 5253.48 | 3.27 132 5226.86 | 3.03 374
5260.38 | 2.51 55 5293.97 | 4.12 72 5229.86 | 3.27 179
551298 | 2.92 250 5294.60 | 3.62 20 523295 | 2.93 229
5581.97 | 2.51 125 5321.11 | 4.42 57 5280.36 | 3.63 190
5588.76 | 2.51 164 5322.05 | 2.27 14 5315.07 | 4.35 76
5857.55 | 2.92 194 5364.88 | 4.43 181 532418 | 3.20 244
6102.73 | 1.87 377 5379.58 | 3.68 37 5328.04 | 0.91 732
6122.23 | 1.88 197 5393.17 | 3.23 169 5429.52 | 4.17 450
6162.18 | 1.89 298 5569.63 | 3.40 283 5445.05 | 4.37 141
6166.44 | 2.51 36 5576.10 | 3.42 119 5476.57 | 4.09 318
6169.04 | 2.51 162 5586.76 | 3.35 229 5481.25 | 4.09 565
6169.56 | 2.51 256 5679.02 | 4.63 122 5487.75 | 4.12 290
6471.67 | 2.51 104 5701.55 | 2.55 229 5532.75 | 3.56 140
6499.65 | 2.51 201 5705.47 | 4.28 68 5549.94 | 3.68 55
ScII 5731.77 | 4.24 174 5572.84 | 3.38 323
5526.81 | 1.76 110 5741.86 | 4.24 38 5598.31 | 4.63 253
5552.25 | 1.45 60 5752.04 | 4.53 78 5602.95 | 3.42 376
5640.99 | 1.49 104 5775.09 | 4.20 97 5838.42 | 3.93 120
5684.19 | 1.50 150 5778.48 | 2.58 50 5859.61 | 4.53 96
6245.62 | 1.50 90 5793.93 | 4.20 64 5934.65 | 4.53 159
Til 5809.24 | 3.87 92 6020.17 | 4.59 152
4820.41 | 1.50 49 5827.89 | 3.27 35 6157.73 | 4.06 125
5219.70 | 0.02 89 5862.36 | 4.53 100 6191.56 | 2.42 364
5460.50 | 0.05 25 5905.68 | 4.63 82 6246.33 | 3.59 246
5662.16 | 2.31 154 5914.16 | 4.59 172 6421.36 | 2.27 217
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A A g, eV | W, mA A A g, eV | W, mA A A g, eV | W, mA
1 2 3 4 5 6 7 8 9
5866.45 | 1.06 115 5916.25 | 3.97 138 6400.01 | 3.59 314
6126.22 | 1.06 61 5929.70 | 4.53 226 6380.75 | 4.17 64
6258.11 | 1.44 184 5930.17 | 4.63 202 6358.69 | 0.86 164
6336.11 | 1.44 102 5952.75 | 3.97 120 6355.04 | 2.83 180
6554.24 | 1.44 96 5976.80 | 3.93 219 6469.12 | 2.39 105
6556.08 | 1.45 96 5983.69 | 4.53 80 5012.07 | 0.86 236
6599.11 | 0.90 36 5987.06 | 4.77 109 5168.90 | 0.05 282
5880.31 | 1.05 95 6003.03 | 3.86 110 Fell
5903.32 | 1.06 22 6007.96 | 4.63 82 492392 | 2.88 317
5922.11 | 1.04 98 6024.07 | 4.53 143 5234.62 | 3.21 70
5953.16 | 1.88 180 6027.06 | 4.06 102 5264.80 | 3.22 289
5965.83 | 1.87 24 6056.01 | 4.71 106 5325.56 | 3.21 206
5978.55 | 1.87 25 6065.49 | 2.60 188 5414.09 | 3.21 122
6078.50 | 4.79 150 5991.38 | 3.14 28
Ti I 6079.02 | 4.63 90 6149.62 | 3.87 30
4865.62 | 1.11 106 6096.67 | 3.97 79 6247.56 | 3.87 61
5336.80 | 1.57 137 6165.36 | 4.12 49 6432.65 | 2.88 18
5418.80 | 1.57 82 6173.34 | 2.21 140 6147.74 | 3.87 113
VI 6180.21 | 2.72 78 5316.71 | 3.21 240
5727.06 | 1.08 163 6188.00 | 3.93 30
6039.74 | 1.06 48 6200.32 | 2.60 94
6081.45 | 1.05 85 6213.43 | 2.21 118
6216.36 | 0.27 40 6219.29 | 2.19 213
6224.50 | 0.29 14 6240.65 | 2.21 170
625691 | 0.27 155 6246.32 | 3.59 204
6285.16 | 0.27 26 6252.56 | 2.39 199
Crl 6265.14 | 2.17 192
5238.96 | 2.70 45 6297.80 | 2.21 105
5296.69 | 0.98 104 6335.34 | 2.19 183
5409.79 | 1.03 225 6411.66 | 3.64 172
5783.93 | 3.31 28 6421.36 | 2.27 187
5787.99 | 3.31 81 6430.86 | 2.17 247
Cr 11 6593.88 | 2.42 125
5308.44 | 4.05 38 5223.12 | 3.62 10
5310.70 | 4.05 15 5441.32 | 4.29 41
5508.60 | 4.14 34 5491.80 | 4.17 60
Mnl1 5522.46 | 4.19 45
5413.68 | 3.84 18 5543.94 | 4.20 24
6013.50 | 3.06 122 5560.23 | 4.42 60
6021.80 | 3.06 105 5567.40 | 2.60 119
6574.25 | 0.99 121
5546.51 | 4.35 185
Kuru¢ modellorindon  [4] Te=5010 K.  6lcilmis ekvivalent enliklorlo Gst-tistd salaraq
lo ¢=2.1 modeli secilmis. £=4km/san qiymotini  todqiq  etdiyimiz ulduzun atmosferindo
vermoklo Krim Astrofizika Rasadxana  elementlorin miqdart toyin edilmisdir.

ilo HD206731
spektrindo  eynilosdirilmis  xotlorin
ekvivalent enliklori hesablanmisdir. Bu xatlarin
osillyator giiclori ovvalki islorimizdd [5-7] istinad
etdiyimiz 9dobiyyatlardan gotirilmusdir [8-9].
Hesablanmis ckvivalent enliklori miisahidodon

hazirlanmis DASA  programi

ulduzunun
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Hesablamalar zamani zaif xatlora dstiinlik verilir.
belo ki. bu xatlor atmosferin dorin qatlarinda
yaranir vo bu qatlarda LTT halini gobul etmak
olar. Allnmis noticolor vo onlarin  Gunasin
kimyovi torkibi ilo miuqayisasi cadval 2-dd
verilmisdir.
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Qeyd edok ki. codvaldo elementlorin  nisbi
miqdart asagidaki loqgarifmik skalada
gOstarilmisdir:
lge=IgN(El) /NH) +12
Burada lge(H)=12 gobul edilir.
HD206731 ulduzunun kimyovi torkibinin

Giinasin kimyavi tarkibi 110 miiqayisasi sokil 2-do
gOstarilmisdir. Sokildd Alge= lgex-lgeo-nin atom
noémrasindon ashligr gostarilmisdir.

Belaliklo askar edilir ki. HD206731 ulduzunun
atmosferindd  elementlorin - miqdart  Ginasld
miiqayisado azdir. Xisusilo Ca. Mn. V. Cr. Y
elementlorinin miqdart xeyli azdir. Bu elementlor

tctin Alge =-0,53 -dir.

Algz 0
0,1
0,2
-0,3
0,4
0,5

-0,6 M

-0,7

Na(11) Si(14) Ca(20) Ti(22) V(23) Cr(24) Mn(25) Fe(26) Co(27) Ni(28) Y(39)
Elementler, sira némresi

Sokil 2. Alge=lgex-lgeo-nin atom némrasindan aslilig

Cadval 2 HD206731 ulduzunun vo Giinasin kimyavi
tarkibinin muqayisasi

Element Xotorin lgex lgeo Alge=
say1 lgex-lgeo

Nal 2 6.17 6.28 -0.11
Sil 4 7.34 7.65 -0.31
Cal 10 5.91 6.36 -0.45
Scll 4 2.87 3.00 -0.13
Til 17 4.70 4.86 -0.16
Till 3 4.20 4.86 -0.66
VI 4 3.61 4.04 -0.43
Crl 5 4.79 5.61 -0.82
Crll 3 5.01 5.50 -0.49
Mnl 3 4.74 5.35 -0.61
Fel 111 7.25 7.60 -0.35
Fell 8 7.25 7.60 -0.35
Col 2 4.37 4.55 -0.18
Nil 16 5.71 6.08 -0.37
YII 3 1.67 2.24 -0.57
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OITPEAEAEHHUE COAEPJKAHHUE DAEMEHTOB 3BE3ADbI HR 8304 (GS8II)
AM. Kyay-3aae, 3.A. Cameaos, V.P. 'aauposa
VIsmepeHBI 5KBUBAACHTHBIE IITHPHUHEI PAAQ CIEKTPAABHEIX AMHHII B CIIEKTpe 3Be3AB rmranta HID206731
moAydeHHOM B 2 MeTpoBoM TeAeckorre [lamaxunackoit Acrpodusmaeckoit Obcepsaropun. [To anamam Fel
OIIPEACACHA CKOPOCTD MUKPOTYPOyACHTHEIX ABIrKeHHIT B atMocdepe (€,=4 km/c). OmpeAeAcHO coAepKaHue

HEKOTOPBIX 3AeMenTOB B armocdepe HD206731. Pesyabrarsr cpasamuBaerca co Coanriem.

KaroueBbie caoBa: a3pekTUBHAA TEMITEPATYPa, TOBEPXHOCTHAA IPABUTALIUA, MUKPOTYPOyACHTHAS
CKOPOCTB, OOMAIE 9ACMEHTOB

DETERMINATION OF THE ELEMENT ABUNDANCE OF THE STAR
HR 8304 (GSII)

D.M. Kuli-Zade, Z.A. Samedov, U.R. Gadirova
The equivalent width of same spectral lines in the spectrum of HD206731 obtained by 2 m telescope of the
Shamakhy Astrophysical Observatory have been measured. The microturbulent velocity by Fel lines has been
determined (4 =4 km/s). The abundance of element in the atmosphere HD206731 star has been determined.

The results compared with the Sun.

Key words: The effective temperature, Surface gravity, microturbulent velocity, abundance of elements
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AHAAV3 HECTALIMOHAPHBIX ABAEHUI B ATMOC®EPAX
YPAHA 11 HEIITYHA

© 2013 r. A.A. Arau, A.H. Illecrommasos, A.®. I'oayGeBa

I lamaxuncxas acmpogusuyeckan obcepsamopus um. H. Tyeu HAH Asepbaioncara

BBEAEHHE

MccaeaoBaHus IIOAOC IIOTAOINEHUN Pa3HBIX
MOACKYAAPHBIX Ia30B B CIIEKTPAX IIAAHET OBIAK
HAYATHl IPUMUTHBHBIMH METOAAMH BH3YaABHOM
crekrpockormu ermé B 70-x roaax XIX Beka, a
dororpacdpuaeckuit METOA CHEKTPAABHBIX
HaOATOACHHUN OOABIIUX IIAAHET C MAAOH W
CPEAHEH AHCIEpPCHEH OBIA HCIIOAB3OBaH B
Hagare XX Beka. Ao 80-x ropoB XX Beka
IOCITOACTBOBAAO IIPEACTABACHIE, 9TO
MHTEHCUBHOCTD OOABIIIMHCTBA ITOAOC
ITOTAOITCHHSA ITAAHET-TUTAHTOB
ycmamBaeTcss Ipu  mepexoae ot IOmmrepa x
Carypuy um  aasee. Kpome Toro, Owiro
OOHAPYKEHO, YTO AQKE HEKOTOPBIE CHABHBIC
IIPUCYTCTBYIOIIIE B
cuektpe Hemnrryma, He 3amewarorcd B CHEKTpax
IOmmrepa u Carypna [1]. B 1980 roay B criekrpax
Vpana n Herrryna 6b1a0 06HApyxkeno 60ace 20-
TH IIOAOC ITOTAOINECHHA H YCTAHOBACHO, H9TO
MOHOXPOMATHYECKOE IIOTAOIIEHHE B CIEKTpE
VpaHa B IIEHTPAABHON OOAACTH ITOAOCHI METaHA
CH; mpu A6190.4 Goabie, wem B criekrpe
Hemrryna, HecMoTps Ha TO, YTO MHTEHCHBHOCTb
APYTHX IIOAOC TIOTAOIIEHHUSA, KaK IIPABHAO,
YVBEAHYMBACTCA IIPU IIEPEXOAE OT VYpaHa K
Herrryny [2].
HAXOAHTCH B XOPOIIEM COTAACHH C AAHHBIMI
CIIEKTPAABHBIX HaOAIOAeHHH Ypana u Herrryna,
moAydeHHbIME  Akoricom u Ap., [3]. Oamako
HaOATOACHHA AKCEHOBA H Ap., [4], BEITOAHEHHBIE
B 1982 roay, ITOATBEPAHAH  PE3YABTAT,
IIOAYYEHHBIH Hamu u Ajxolicom u Ap., [2, 3.
ABTOpBI [4] OTMEYArOT TPAAUIIMOHHYIO TOYKY
3peHHA, 9YTO XapakTepHbIM AAf Hemryma mo
CPaBHEHUIO C YPaHOM ABASETCA OOIICE YCHACHIE
MHTEHCUBHOCTH ITOTAOITICHHA
METaHa, BKAOYas M HX KpPBIABA, a TaKKe
YMEHBIIICHUE OTPAKATEABHOH CIIOCOOHOCTH B
yAbTpacdhmoseToBorr  wactu  crekrpa.  Crycrd
HECKOABKO A€T B 0030pHOI crarbe B.I'. Tefideas
[5]  ymommHaerca  oOHapyxKeHHBIH  (pakKT
"aHOMAABHOIO" IIOBCACHHUS YKA3aHHOW ITOAOCHL

B CIICKTpPax

ITOAOCHI IIOTAOIIICHMA,

OTMeTnM, 9YTO HAIIl PE3yAbTAT

HC

BCEX ITIOAOC
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MeTaHa, KOTOPBIH, II0 MHEHUIO aBTOPA, MOMKHO
oObACHNTH TeM, 4To Ha Hemrryne maoTHOCTH
49PO30ABHOIO CAOA B BEPXHEH aTMOCdepe BHIIIIE,
geMm Ha YpaHe.

Kaxaplit dakT, KOTOPBIH HAACKHO BBIABAACTCA
IIPH  aHAAM3E HAOAFOACHHI IIAQHET-THIAHTOB,
00yCAOBACH
IIPOUCXOAAIIIIMI B uX atMocdepax. Vmes ato B
BHAY, pEIIHAH  IIOAPOOHO  CPaBHUTH
CyIIECTBYIOIIME AaHHBIE 110 Ypany u Hemrryny,
9TOOBI ~ HAHTH  IPHEMAEMOE  OOBACHEHHE
a(pdeKToB, KOTOpBIE MOTAH OBl IPHBOAHTH K
YVBEAHYEHHUIO SAPKOCTU B IIEHTPAABHBIX yYIaCTKAX
CHABHBIX ITOAOC ITOTAOIIEHUSA B HAOAIOAACMOM
cuektpe Hemrryma. Taxkum  obpasom,
paboThI ABAACTCA
IIOAXOASIIIEIO OOBACHEHHA TAKAX MEXAHHU3MOB,
KOTOPBIE BBI3BIBAIOT HECTAIIMOHAPHBIE ABACHUA B
armocdepax Ypana u Herrryna.

Crrextpoghoromerpua Ypana n Henryra.
Habaroaenus Vpana m Hemrryna ¢ momorrsro

Jpusugeckumu SIBACHUISIMHU,

MBbI

IOEABIO

HACTOSIIIEN IIOUCK

Kocmmdeckoro  ammapara  «Bosakep-2»  m
KOCMHYECKUM TEAECKOIIOM Xab06Aa He
YMEHBIIIAET AOCTOHMHCTBA HA3EMHOI
CHEeKTPOOTOMETPUH, KOTOPass AQ€T LIEHHYIO
nHAOPMAIIIIO 00 HHTErPAABHOM
OTPAXKATEABHOH CIIOCOOHOCTH IIEAOTO  AHCKA
9TUX  HAAHET B  TEYECHHE  AAUTEABHBIX

(AecATHACTHA) BPEMEHHBIX HHTEpBaAOB. Kaxoe-
AHOO CTPYKTYPHOE M3MEHEHHUE AQKE B IAYOOKHX
crofx  arMocdep c
HHTEIPAABHBIM IIOTOKOM H3AYYEHHA OT HHUX, U
BBISBIBACT HM3MCHCHHUS B CIEKTPAABHOM XOAE
IEOMETPUIECKOTO aABOEAO.
Coexrpodoromerpun  Vpama u  Hemrryna
pador [2, 3, 6-13].
OIIEHNBAHUIO TI'€OMETPHUYECKOIO aAbOEAO 3THX
’Ke IAaHET HOCBAImeHsl padorsr [7, 9, 11, 13],
BBIIIOAHCHHBIE KAK C BBICOKUM CIICKTPAABHBIM

9THUX IIAAHET CBA32aHO

ITOCBAIIICHO MHOIO

bl

pasperieHnem, TaK u BBICOKOM
doTOMETPIIECKONH TOUHOCTBIO.
Hakomaenme — Takoro  HaOAIOAATEABHOTO

MaTepHaAa 3a AAHTCAbeIﬁ CpOK OYCHb BaAXKHO,
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ITOCKOABKY ITO3BOAACT IIOAYYUTH OOBEKTUBHYIO
nHOPMAIIUIO O  BPEMEHHOH  3BOAFOIIHH
armocpep Vpama u Hemryma. Hanpuwmep, B
COOTBETCTBHH C AQHHBIMI [8], MEKAy 2ImoXaMmn
HADATOACHUI Nonkuna AoBromoaa-
[[TaBAOBcKOTO [6, 12] HHTEIPAABHOE
IeOMETPUYECKOE aAbOEAO VYpaHa B 00AaCTH
crextpa A3300-7650.4 yBeamramaoce a0 14% B
1981 r. mo cpasrenuro ¢ 1961 r. Ormernm, uro
OTHOCHTEABHASl TOYHOCTb B OOOUX CAyYasfX OBIAQ
B cpeanem He xyxe 2%. Kpowme toro, Oprao
obuapyxeno [9], uro B mepuoa ¢ 1980 mo 1988
rr. aApOeAo Hemrryma mamenmaoces Bcero Ha 4%,
TOTAQ Kak AAA YpaHa OHO M3MEHHAOCH Ha 7% ¢
ormOKOH u3mepenuit He xyxe 2%. Aag Herrryma
oTHomeHme  aapbeao  1987/1982 B
HEIIPEPBIBHOM CIIEKTPE B KPACHOH 0OAacTH Ha
3%-4% Bpime, yem B cuHel. B dmoaerosoit
0DAACTH  CIIEKTPa TIEOMETPHYECKOE aABOEAO,
KOTOpOE  HOAyYHA  /\OKBYA Ap-[8]
HaOAroaeHusM 1987 roaa, ma 10% Bbeime 110
cpaBaenuro ¢ uameperuamu Hedpdpa u Ap. [7] B
1981 roay. B cayuae Vpama, ¢ ero HeOOBIYHOM
OpHEHTAITUEH BpaIIcHUS,
HCCAEAOBATDH CIIEKTPBHI 9TOH ITAAHETEI, KOTAA OHA
BHAHA 3€MHOMY HAOAFOAQTEAIO € OOKy (T.e. OCb
BPAIIICHHUA HE ACKUT HA Ay9e 3PEHUA), 4 B APYTOH

%8

IT.

1 10

ocu HWHTEPECHO

Pa3 OPHUEHTHPOBAHA CBOEH IOAAPHOH OOAACTBIO.
[TpumepHO B TakHX ITOAOKEHHUAX (HAIIPHMEP,
6okoBoe B 1963 r. u B HanpaBaenun CeBepHOTO
moaroca B 1985 1) OBIAM  BBIIOAHCHSEI
HaOArOAeHHA YpaHa aBTopamu pador [7, 11, 12,
14]. Crekrper Vpanma, COraacHO yKa3aHHBIM
pabotam, mpeacraBaeHsl Ha Puc.l. 3amernm,
9TOOBI H30EKATh HEeAOPasyMeHHH, 9T0 CeBepHBIi
Vpana  pemmernmem  MAC  ObiA
nepenMeHoBaH B FOxHBIT  (IIOCKOABKY OH
oOparreH B FOKHYIO IOAYCAEPY OSKAUIITHKH),
IIPH 3TOM B JKEPTBY OBIA IIPHHECEH IIPUHIIUII

ITOAXOC

HAITPABACHHS BPAIIICHHUA.
[IpeABapHUTEABHEII  IIPOCMOTP
cruektpos Ypama u Hemryma B o6aactu 10.3-1.1
MKM
pasAHYHE HHTEHCHBHOCTH B IIEHTPAX IIOAOC
ITOTAOITICHHH M TAK/KE B HEIPEPBIBHOM CIIEKTPE
AASL KOPOTKHX AAMH BOAH. Kpome Ttoro, aAas
BBIABACHUA PAa3SAHMYMH B CHEKTpax YpaHa o
Hemrryma ~ mmeer paccMaTpuBaTh
OTHOIIICHHE TEOMETPHYECKOIO AABOEAO, AAA
PasHBIX AAMH BOAH, KOTOPOE IIOAYYEHO IIPH
OAMHAKOBBIX YCAOBHAX HAOATOACHUI.

3aITICEN

ITOKA3bIBACT AOCTATOYHO 3aMETHOC

CMBICA

19

B  pabore  Aementwepa[ll]  BBIIOAHEH
ITIOAPOOHBINT  AHAAH3 PE3YABTATOB PA3ANYIHBIX
HaOAroAeHHH Ypana n Henryma. Kpowme Toro,

MBI TAKXKE MMCCM CH(?KTpQ.AbeIC AAQHHBIC 11O 3THUM

ImAaHeTaM, IoAydeHHere B 1975-1977  rr.
dororpadudgeckum METOAOM, a B 11epuoA ¢ 1985-
1987 IT., 1989 u 1991 IT.
CHEKTPO(POTOIACKTPUICCKIE — H3MEPCHHA  II0

Vpany u Herrryny. Takum oO6pazom, cCOBMECTHBIH
AHAAH3 YKa3aHHOTO HaOAFOAATEABHOTO
MaTepraAa MOXKET AaThb OOAee
KAPTHHY IIPOUCXOAAIIHNX B arMocepax 3THX
ITAQHET ABACHUIA.

anucu crrektpos Ypana n Herrryna B 1985-

OTYETAUBYIO

1989 rr. OBIAM IIOAYYEHBI C  IIOMOIIBIO
doToaaekTpIIEcKOTO CKAHHPYIOIIIErO
CIIEKTpOMETPa CHCTEMBI Cetin-Hammoxa,
OCHAITICHHOIO ~ INarOBBIM  ABHUIAT€AEM U

VCTAHOBAGHHOIO B KAaCCEIPEHOBCKOM (POKyce
(F=29.3 wm) 2-x merpoBoro pedaekropa HHTAO
HAH Aszepbatiakara. CkaHEPOBAaAaCh OOAACTD
cuexrpa Ypana u Henryna B amammasone AA3300-
7500 A. Bpemsi CKaHHPOBAHHS COCTABASAO AASA
Vpana cemb Munym, W HOPUMEPHO B ABa pasa
ooabmre  Aaf Hemryma. Beero 3a  mepmoa
HAOAIOAGHHH OBIAO  HOAy4E€HO OkoAO 140
cuekrpoB Ypama, Henryma, 3Besa
HEOOXOAUMBIX AAS yJaeTa
CIIEKTPAABHOI IIPO3PAYHOCTH HOYHOIO Heba.

PesyapraTtel  0OpaOOTKH  ITOKA3BIBAIOT,
OTHOIIICHHE aABOEAO
Henryn/Vpan mHe ocraercsi IOCTOSHHBIM, HO
MEHAETCA BAOAB CIIEKTPa H, IO MEPE YCHACHUSA
IIOTAOIIEHHA B I1oAocaX, Hemrryn cranoBures
Apue, uem Ypan. Mnoraa B
YMEPECHHBIX ITOAOCAX ITOTAOIICHHUA HCYE3aCT, U
HAOAIOAAETCA TOABKO B AOCTATOYHO CHABHBIX
ImoAocax moraomenus merana (Puc.2).

Anaaus OAHOPOAHBIX PE3YABTATOB
mabAroaennii - Hedbda Ap.  [7]  Taxxe
ITOKa3BIBACT YBEAHYEHHE MOHOXPOMATHYECKOIO
IIOTAOIIEHHA IIPU  IIEPEXOAE OT VYpaHa K
Ho B AAHMHHOBOAHOBOH oOOAacTH
criektpa Herrryna, madmpas ¢ ITOAOCH MeTaHA
CH4 26190 A, curyanms cramosures o6paTHOI:
ITOTAOIIEHHE B IICHTPAABHBIX YACTAX CHABHBIX
IIOAOC YMEHBIIAETCA C POCTOM ITOAOMKEHUA
LIEHTpa T.e.
rmoAy4aercs, 49ro spkocts Herrryma B mentpe
CHABHBIX IIOAOC ITOTAOIICHUSA OOABIIIE, YEM Y

Vpana.

3arIncen
CpaBHEHUS,

R gye)
FCOMCTpI/I‘ICCKOFO

HOHp‘IaHI/IC

58

Herrryny.

ITIOAOC I10 AATHAM BOAHBI.

Bcee Brmmensaoxennoe HpI/IBOAI/IT
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K TOMY, YTO IIPH pacdeTe aTMOC(EPHBIX MOAEACH
Vpana n Herrryna, HeOOXOAUMO yIHTHIBATE POAD
A9PO30ABHOIO KOMITOHEHTA, KOTOPBIA ABAACTCH
dakTopoB
dOPMHPOBAHNN CHABHBEIX ITOAOC IIOTAOIIECHUA.

OAHHM H3 OCHOBHBIX HpI/I

D1y  paboOTy IAAHUPYeTCA  BBIIOAHUTH B
AAABHENIIUX UCCAEAOBAHUAX.
Veeangenue sdApkoctm  Hemryma B HK-

obaactax crekrpa | (1.25 wxn), H (1.68 wxn), K
(22 mrm), L (35 kM) Buepsble OBIAO
obnapyxeno B 1976 roay Axoiicom u Ap., [15], a
Takake OBIAO ormeueHo, 4yro Hemrynm B armx
apae  Vpama. Aad
3HAYUTEABHBIX HAOAFOAAEMBIX BapHAIIMH OAeCKa
Herrryna B MIK-o6aactu crexkrpa ITuapuep [16]
IIPEAAOKHA MOAEAB C OOAQYHBIM BEPXHUM
CAOEM, KOTOPBIH IIEPEMEHHYIO  IIO
BPEMEHH OIITHYECKYIO TOAIIUHY.

Amaans mabaroaenuii 80-X TOAOB ITOKA3BIBAET,
9TO  APKOCTH YpaHa B
IIOTAOIICHUA HE OAMHAKOBA H YBEAHYHBACTCH
IIPH IIEPEXOAE OT IEHTPA K KPAFO AUCKA ITAAHETHI
[17, 18]. ®oromerpudeckue IPOPHUAH AHCKA
Hemrryna mokassiBaroT OAHOPOAHOCTB BIIAOTB AO

ITOAOCAX OOBACHEHUIH

nMeeT

PA3HBIX  ITOAOCAX

76800 4, Bmecte ¢ Tem mmeer mecto _CHABHOE
yBeAanmuenue spkoctn K Aumby B 17300 A[19].
ObaagHbIE CTPYKTYpPBI HA H300pa>KeHHAX
Ypana m Henryra. 3o0paxennas Hemryna,
moaydenneie B 1983 roay [20],
OTYETAMBO IIOKa3BIBAIOT OTAECABHBIE ODAAKa, KaK
B CEBEPHOM, TaK H B IOKHOM ITOAYIIAPHAX

CMuToM

maauetsl. Keratn, mvmerno Cuvur [21] coobirua o
auckperaoctu obAaakos Ha Herrryre. B 1988 roay
(32 TOA AO MHHHMAABHOTO cOAmkeHus KA
«Bosaxep-2» ¢ Henrynowm), Xammea [22] 1o
roAayueHHbsiM CCD-uzobpaxennam Henrryna c
YVBEPEHHOCTBIO H3y9aA AHCKPETHYIO CTPYKTYPY,
HAM APYIHIMH CAOBAMH, MO3aHYHOE CTPOCHHE
BEPXHUX CAOeB aTMmocdepnl mAaneTsl. B 1986
TOAY HIPU3HAKH AHCKPETHBIX ODAAKOB B FOKHOM
nmoaycdepe Hemryrna OblAEm  OOHApPYKEHBI 110
METAHOBBIM ITOAOCAM IIOTAOIIEHUS, TOIAA KaK B
BHAUMOM OOAACTH CEBEPHOIT moAycepbl 0OAaKa
orcyrctBoBaan. Ilo atmM ke H300pakeHUAM
OBIAO BHAHO, 4YTO fIPKHE OOAdKa TATOTEIOT K
cpearum mmpotam ( -30° Ao -50°), m B 31O HXKe
BpemsA oOAaka
HAOAFOAAAMICH M Ha OOAE€E BBICOKMX FOKHBIX
mmportax Herrryna.

OTACABHBIC  TYCKABIC HHOTAQ

0.7
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Puc. 1. Cexrpsr Vpana, IOAYIEHHBIE AAS ABYX Pa3HBIX CE30HOB IAaHeTs [0, 11, 14].
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Puc. 2. OrHoreHne reomerpudecknx aabbeao Herrryna u Vpana o pesyasratam HaOAroAennii [7, 11, 13]- 2a, [13] -2 6

B 1989 roay npu mpoaere KA «Bosaxep-2»  IeHTpaAbHBIE AAMHBI BOAHBI  COOTBETCTBYIOT
mumo Hemrryna Obiam moaydenst msobpaenus — A8900, 7270, 6190, 8260, 7490 u 6340 A O

IIAAHETBI Yepe3 CBETO(PUABTPB, B KOTOPHIX  ITOAOCHI IIPOIYCKAHUA BBIPE3AAW, KAK IICHTPEI

21



Azarbaycan Astronomiya Jurnali

Ne 3, 2013

Azerbaijani Astronomical Journal

TAK H IICEBAO-
HEIIPEPBIBHBIN CHEKTP (T.€., IIPOMEKYTKH MEKAY
IIOAOCAMU IIOT'AOILICHUS) [23]. Ha
HM300PAKEHHAX, KOTOPBIM COOTBETCTBYET MOIITHAS
oAoca roraomeHus Merana Ha A8870 A,
49PO30ABHBIE ACTAAU IIPOABAAANCH HaHOOAEE
koHTpacTHO. [To HAbATOAeHIAM KA «Boaaxep-2»
OBIAO YCTAHOBACHO, 9TO KOHTPACTHOCTH OOAAKOB
yMeHbIIIaeTci B OoAee
ITOTAOIIEHHA, U OOAAKA ITPAKTUYIECKH HCYE3AFOT
Ha M300paKEHUAX B HEIIPEpHIBHOM crekrpe. Kak
HM3BECTHO, CAAOBIE IIOAOCHI IIOTAOINEHHMA METAHA
dopMupyroTca B TAYOOKHX CAOfIX aTtMocdepsr
IIAQHETB, W 23PO3OABHBIN CAOH IIOYTH HE
IIPOCTHPACTCA AO TaKUX rAyOmH. B BmANMOM
gacTu crekrpa Hermryna mpucyrcrByroT MMEHHO
cA2a0BIE ITIOAOCHI ITIOTAOITIEHUA METAHA U 3AMETHTH

IIOAOC TIIOTAOIIICHHA MCTAHAQ,

CA2DBIX  IIOAOCAX

49PO30ABHBI CAOH B 3TOH O0O0AACTH CIEKTpa
TPyAHEE.

[IpenebperxeHne IIOTAOIIEHUEM a3PO30AA B
armocdepe  Vpama  HapyImaer
MEKAY HAOAIOAAEMBIM M BBIYUCACHHBIM  IIO
K09 puImeHTy 3HAYCHUAM
TreOMETPIIECKOTO (kak B
KPBIABAX, TAK M B IIEHTPE ITOAOC ITOTAOIIICHHUA
CH.,) [24]. Aas Herrryna Takoe pacxo:KA€HHE AAA
VKa3aHHOM 3aBHCHMOCTH TOABKO YCHAHBAETCA B
CHABHBIX IT0AOCax [25]. Bumammo ma Henryme

3AaBHCHMOCTD

TIOTAOITICHUSA
AABOEAO IIAAHETHI

BKAQA B IIOTAOIICHHC SAPKUX a9PO30ABHBIX
OOAQKOB  CYIIECTBEHHO  OOABINE, dYeM B
armocdepe Vpana [24, 25].

CyrectBeHHYO pPOAB B aHAAM3e

HAOAFOAATEABHBIX AAHHBIX OO0 3THX IAAHETaX
urparoT 3 @eKTH KOMOMHAIIMOHHOIO PACCEAHUA
B ux cuekrpax [26]. Ilo maenmro MopoxeHko
[27] omemkm pasmepa aspo3oad B armocdepe
Hemrryna  3akArodeHBl B OYEHb  IIIHPOKHX
1peaeAax (0T CyOMUKPOHHBIX AO MHKPOHHBIX) K
9TO, HECOMHEHHO, BACYET 32 CODOI M3MECHEHUE C
BBICOTON (DOPMBI HHAUKATPHCHI PACCEAHHA.
Haamgme aspo30ABHOrO CAOfl B BEPXHHX
crofax atmocdepsr Hemryma caepoBano kak us
HAIITIX HUCCACAOBAHHH moAoC moraomenun CHy
mpu A61904 w 172504 [25], Tak m coraacHo
cymectsyrormuM — Matepmasam  80-X  TOAOB.
Moszamgmas crpykrypa Aucka Hemrryna Obina
ITOATBEP/KACHA HAOAIOACHHAMHU HA ITAAHETHOM
kamepe Kocmmdaeckoro rteaeckoma  Xab0aa,
nposeacHHBEIME B 1994, 1995 m 1996 rr. [28].
M300paxeHus mAaHETH OBIAM IIOAYIECHBI Uepe3
CACAyIOIIHE CBETO(HABTPEL C YKA3aHHBIMUA B

22

CKOOKax ITOAYIITHPIHAME
M3320A(A=380.4),
4670(AN=1704),
5480(AA=490.4),
6180(AA=390.4), 8880(AL=150.4),
6540A(AA=530A4).  HambBoaee  KomrpacTHO
a9PO30ABHBIC OOAAKA ITPOABHAMCH Ha AAHHE
BoAHBI A 8880.4, koropas
MOIITHOMY IIOTAOIICHHIO METAHOM B BEPXHHUX
croax  armocdeper  Hemrryma.  Asrops[28]
ITOKA3aAH, YTO KOHTPACTHOCTb a3PO30ABHBIX
ACTAACH OCAQOASETCA C YMCHBIIICHHEM AAMHBI
BOAHBI M MOIIHOCTH  METAHOBBIX
DTOT  PE3yAbTAT  ITOAHOCTBIO
COBIIAAQE€T C HAIIIUM BBIBOAOM B HACTOAIIEH
pabore o apkocts  Herrryna
YVBEAUYHBACTCA B LIEHTPAABHBIX YACTAX CHABHBIX
c
YVBEAMYEHUEM MOIITHOCTH METaHOBBIX ITOAOC
noraomenus (Puc. 2). 3HAYNTEABHBIN BKAAA B
obrree m3aydenue Herrryma aaer asposzoapHOE
paccesHue B €ro armMocdepe, UTO CACAYET U3
aHAAW3a HAOAFOAATEABPHBIX AQHHBIX C YIETOM
a(pdeKxToB  KOMOMHAIITMOHHOIO B
CIIEKTPE 3TOM IAAHETH [20].

IIpn mabaropenmax Herrryna 10-t;m
merpoBom Teaeckore Kekk 1, 6610 aocTHrHyTO
yraoBoe  paspemrenne  0".05-0".06,  uro
COOTBETCTBYET AMHEHHOMY pasperreruro ~1000
xkm Ha Ancke maasersl. Ha nepundepun romuOmM
YACTH AHCKA ITAAHETHI OBIAA OTMEYEHA BBICOKASA
KOHIICHTpanA  ApKUX  AeTaseir  [29], wTO
IIPEACTABAACT COOOH (PAKTHIECKU CAOH a9PO30OAS
C BBICOKOH OTpaKaT€ABHOH crocobHoctero. Ha
n3obpaxeruax Hemryna, moaygennerx B 2006
TOAy Ha OOABIIHX TeAeckomax Eppomerickoi
FOxu0# ObcepBaTopun (€ TOMOIIBIO (PUABTPOB
Cc mporryckaHmeM Ha 7 mxm w12 mxm Asd
perucTpaIuy U3AyICHIA MEeTaHa B cTpaTocdepe)
[30], ObiaO OOHApyKEHO TOpsAYee IIATHO Ha
BbIcoKoii pote ~ -70" [31].

ITo muenuro batinec u Ap. [32] a1 0OAagHbBIE

IIPOITyCKAHUSA:
4090(AN=150.4),
4760(AN=870.4),

6210(AA=40A4),

COOTBCTCTBYCT

IIOAOC
ITIOTAOIIICHMA.

TOM 91O

>

IIOAOC IIOI'AOIIICHHA B CHCKTpC ITAQHETBI

paccesHuA

Ha

CAOH B OCHOBHOM COCTOAT U3 METAaHOBBIX
KOHACHCATOB M HAXOAATCA B atMocdepe Herrryra
B 1peaerax AasaeHua 0.1-1.0 amm. B pabore
Wpsuaa Ap.  [33], PE3YABTATOM
IIIPOKOIIOAOCHOH  poromerpun  Ha 3.8 -m
teaeckorie B moArocax | (1.17-1.31 mxwm) m H
(1.45-1.65  mxm)  ycTaHOBAEHBI

AABACHHH B 9THX 0oOAakax 1.2—1.3 dap.

" I10

3HAYCHUA
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Hurerpassaaa ¢oromerpua. Slcuo, dro
OAHHM TOABKO OIIPEAECACHUEM CIIEKTPAABHBIX
3HAYCHUIN I€OMETPHIECKOIO aABOEAO OOBACHUTD
IpoIeccel B atMocdepax
Vpana n Henryna meposmoxno. [Toaromy, mbr
HCIIOAB30BAAH TAKKE AAHHBIE (POTOMETPHIECKUX

HECTaOIMOHAPHBIC

m3mepenuii  Ypama wu  Hemryma [34, 35],
ITOAYYICHHBIC B cucreme AoBeAACKOH
obOcepBaTOpUH B ITOAOCAX  IIPOIYCKaHHA b

(\=4720 A) u y (\=5510 A). Ormernm, urto B
cucreme CrTpeMrpeHa CHEKTPAABHOE ITOAOKEHHE
IIPOIIyCKAHUSA oT
BBIITIETTPHBEACHHBIX 3Hawennit: b (AW =4670 A) n y
(\=5470 A). Koaop-umpaexc (b—y) sBasercs
TEMIICPATYPHBIM II0  CBOHUM
CBOMICTBAM aHAAOTHYCH ITOKa3aTeAro msera (B-V)
cucremer UBV.

ITpeacraBaser HHTEPEC HCCACAOBAHUE
B3aMMOCBSI3N MEIKAY LBETOBBIM HHACKCOM (b—y),
BApHAITHMAMH ~ OACCKA B b u vy,
HHTEIPAABHBIM ~AABOEGAO M HMHTEHCHBHOCTBIO
IIOAOC IIOTAOINEHHA METaHA (IIOKA B YACTHOCTH
25970 A + 6190 A) no crekrpam Vpama u
Henryma.  IlockoAbky — ykazaHHBIE
ITOTAOIIICHUS IIEPEKPBIBAIOTCH,
IIPHAEPKHBAAUCH ITPEACAOB HHTEIPUPOBAHUA OT
KOPOTKOBOAHOBOTO KOHTHHYyMA ITOAOCH 15970.4
AO AAMHHOBOAHOBOTO KoHTmHYyMa A 6190 A. B
paborax  pasHBIX  aBTOPOB IIPEACABI
MEHAIOTCS, HO B CPEAHEM COOTBETCTBYIOT A 5860 -
6330 A.

CHagana MBI HCCACAOBAAU  CE30HHBIC
KPATKOBPEMECHHBIE BapHAITIH ITO AOCEI
moraommenns merana A5970 A +6190 A no
CeKTPOPOTOMETPHIECKIM
AAHHBIM. AAS OAHOTO HAOAFOAQATEABHOIO CE30HA
cuexkTpsl Ypana n Herrryna Obiam moaydeHsr Ha

9THUX  ITIOAOC OTAHYACTCA

HUHAEKCOM U

ITIOAOCAX

ITOAOCHI

METaHa MBI

9T

%8

HMCIOIITHMCS

OAM3KHX 3€CHHUTHBIX paCCTOHHI/IHX. Briao
YCTaHOBACHO, 9TO B Hp E€ACAAX ommnobOK
I/IBMCPCHI/Ifl XOA HMHTCHCUBHOCTH ITOAOCHI

roraommenus A5970 A +6190 A aas Vpana n
Herrrysa mponcxoAuT ITIOYTH CHHXPOHHO.
CoraacHO  AQHHBIM, IIPEACTABACHHBIM B
pabotax [34, 35], Vpau B 1983-1985 rr. B moAocax
b u y ObIA MaKCHMAaABPHO APKHM, TOTAQ KaK €TO
Aapkocts B 1972 m 2008 rr. OblAa HamMEHbBIIIEI.
3smeHeHIE APKOCTH IIAAHETHI YPaH COCTABAACT
B moaoce y 2%, a B moaoce b - menee 1%.
Haunnas ¢ 1972 roaa snagenne (b-y) Bospocao u
B 1987 roay craao HanmOOABIINMH, AOCTHTHYB

0.268. B mepmoa 1983-1990 rr. smauenue (b-y)
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YVBEAUYHAOCh IpuMepHo B 1.5 pasza. Aad
Henrryna maOaropaercs caaboe, HO MOHOTOHHOE
yseanuenue apkocta A0 2003 roaa CHHXPOHHO B
obenx mmorocax b n y B mpeaeaax 1.5%; npu atom
saagenne (b-y) yseamamaocs Ha 21 %. ( Puc.3).
A cpaBHenus Apkocta Herrryna B 9TuX AByX
rmoAocax nponyckanua B nepuoA 1972-1990 rr.
(man mo HFOamanmckum Aaam  2440000+8000)
NAoxByA u Ap.|9] mpuBeAn 3BE3AHBIC BEAUYHHEI B
moaocax b m y K HyseBol dase u K
cranpaapTHOMY  paccrosuuro  30.071  ae  (cm.
Puc.4). Asropsr paborel [9] ycraHOBHAHM, 9TO
AOATOBpPEMEHHBIE Bapmaruu Apkocta Herrryna

HAXOAATCA B OOpPAaTHON  KOppeAdAlnd  C
HUKAMYECKON  aktuBHOCTBIO — CoAHIIA.  DTO,
KOHEYHO, TOABKO TIHIIOTE€3a, KOTOpas TpeOyer
AAABHEHIIIX MCCAEAOBaHUI. Bwmecre ¢ Tem
aBTOPBI  OTMEYAFOT,  YTO  HMEIOT  MECTO

3HAYUTCABHBIC BAPHALIMH IIOTOKOB B 0O0eHX
ITOAOCAX IPOIYCKAHUS KAK CE30HHOIO XaPaKTepa,
TaK ¥ OT HO4YM K Houd. [Ipudem oTH Bapuarumn
IIOTOKOB B IIOAOCE Y KaK IIPABHAO OOABIIIC, YCM B
moaoce b. Taxkyro HeCTAOHABPHOCTD H3MEPEHHIA
aBTOPBl OOBACHAIOT BPEMCHHBIMU BaPHUALIHAMU

KPYIIHOMACIIITAOHOM ~ CTPYKTYPhI ~ OOAAKOB B
armocdepe Herrryna.

B or0ii  paborte, YTOOBI  OIPEACAUTH
SKBHBAACHTHYIO IINPHHY ITOAOCHI ITOTAOIICHHSA
METaHa, MBI~ HCIIOAB3YEM  CIIEKTPAABHBIC

HaOAFOACHHA PA3AHYHBIX aBTOpoB [4, 5, 7, 8, 9,
10, 11, 13, 14]. Takme HAOAIOACHHA HEAB3A
HA3BaTb OAHOPOAHBIMH. Bo-IIepBBIX, BO3HHKAET
HEKOTOPAs HEOIPEACACHHOCTD H3-32 IIEPEKPHITUA
mmoaoc meraHa npu A6190 A u 25970 A wu
IIPOBEACHUEM YPOBHA HEIPEPBHIBHOTO CIIEKTPA.
Kpome Ttoro, HaOAIOA€HHA BBITIOAHAAUCH HA
PAa3HBIX IIPHEMHUKAX HM3AYYCHHUA, KOTOPbIC HE
obeceynBaroT OAHMHAKOBYIO TOYHOCTD
HM3MEPCHUI.

C Apyro# CTOPOHBI, IIPH BBIACACHUHU ITOTOKA
SHEPIUH HEAP 001A3aTeABHO
MEHAETCS  AMHAMHKA CTPYKTYP
rmaaHeTsl. Vlamenserca aaBAeHme m temieparypa

Hn3 ITAQHCTBI

OOAAYHBIX

10 BCEH rAyOmHE, TAC (POPMHUPYIOTCHA ITOAOCHL
IIOTAOIICHHUA MOACKYAAPHBIX Ta30B. [Ipu Takom
CYpPOBOM KAHMMAaTe, KaK Ha TIa30BBIX IHIaHTAX,
TEMIICPATYPBI AABACHUSA
BO3ACHCTBYIOT Ha BeAHYHHY koaddumenra
IIOTAOIICHMA METaHA M, TAKUM OOpa3oM, Ha
3HAYEHUE SKBUBAACHTHBIX upuH CHy,

HN3MCHCHHC u
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012
30.11 -||||||n|||||||||||||||||||||]|||||||||||||||||n KPOMC TOFO) CMCHa CC30HOB Ha ypaHe
5780 IIPOUCXOAUT HpuMepHO uepes 21 cd, a mHa
2 E
2 ;'22 = Henryre oauH ce30H AAATCA OKOAO 42 6.
a "7 T Ha Vpame BoO3HHKaromme AHHAMHYECKHE
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2 .};g = N/M ITOCKOABKY AAfl HETO IPAKTHYECKH OCHOBHBIM H
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So024 COAHEYHOE  TEIIAO. Ecan  AetictBUTEABHO
3020 COAEpiKAHIE ITAPOB BOABI Ha YpaHE BBICOKOE M
0,16
HM3MEHCHUE ITAOTHOCTU IIPH KOHACHCAITUN ITAPOB

(=
g AOCTHUTAET 50%, TO BO3HHUKAFOIITHE
= AWMHAMHYECKHE  IIPOIECCHl  AOAMKHBI  OBITH
e 3aTYXAFOIIIMH. Armocdepa Herrryna
£ 5,
> 556 OOHAPY/KUBAECT METCOPOAOIMYECKYIO AKTUBHOCTB,

, c o o L TR T u XapaKTep III/IPKYA}IHI/II/I B Heﬁ peryApreTCﬂ

1980 1990 2000

YEAR

Puc.3. Msmenenns apkocta Ypana n Henrryra B moaocax
b m y, a Takxke korop-unaekca (b-y) B Iepmoa

Bpemern ¢ 1972 mo 2012 rr.

2010

YroOBl ~ HATAAAHO  IIOKA3aTh  M3MCHCHMUSA
MHTEHCUBHOCTH  9THX CAaOBIX ITOAOC MBI
IIPUBA3BIBAANICD K doToarekTprIecKIM
HabAroaeHuamM  (em. Pumc. 5).  KoaeOamms
5KBUBAACHTHOH ItupuHbl (W) ITOAOCH METaHa OT
BeamduHbl  (b—y) ABAAIOTCA  AOCTOBEPHBIMH,
IIOCKOABKY  aMIIAHTYAQ  3THX  KOACOaHMI

npesbimmaet ormuoky (~3-5.4) pacuera W.

Msbr ormewaan pamee, uro (b—y) ABafercs
TEMIICPATYPHBIM HHACKCOM, a4 HHTCHCHBHOCTD
ITOAOC ITOTAOIIEHUA 3aBUCHT OT TEMIIEPATYPHI, U
AaBAenusa. Kak Buapo m3 Puc. 5, 3aBucumoctu
5KBUBAACHTHOH IMUPHUHBI IIOAOCH MeTaHa OT (b—

y) aad Vpama u Hemryma oramuarorca. Aad

HepBOH us3 HUX KOAEOAHTA 3HAYCHUU
HHTEHCHUBHOCTHU YOBIBAIOT C pocToM (b—y), a Aad
BTOPOM M3  HHUX  aMIIAUTYAQ KOAEOAHUIT

IIPUMEPHO IOCTOSIHHAA, W IPAKTUYICCKH HE
sapucut o1 (b—y). MuTepBaa m3menenns (b — y)
A Ypama B mepmop 1972-2012 rr. cocrasma
npumepro 37-50%, a aaa Hemryma Toapko 18-
21%. Kazaaoce Obl, TOT (bakt, uro armocdepa
Hemrrysa sABAfieTCA METEOPOAOTMYECKH OOAee
AKTUBHOM, gem armMocdepa Vpana,
IIPOTUBOPEYHT PE3YABTATY, IIPEACTABACHHOMY Ha

Puc. 5. OaHako caeayer HMETh B BHAY, YTO

HAKAOH 9KBaTopa VYpaHa K €ro opoure
cocraBaser 98’ a Aad Henrryma Bcero 2993,
«\exagee» BpameHume YpaHa IIPHBOAUT K
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«CHU3Y», U3 HEAP IIAAHETBl, W 9TH IIPOIIECCHI
MOTYT IIOBTOPATBCA YACTO M AOATO. Bee atnm
HECTALIMOHAPHBIE IIPOIIECCHI IIPOU3BOAAT
B KOHIICHTPAIIMH  a3PO30ABHBIX
YACTHII M B HX PACIHPEACACHHH II0 BBICOTE,
TEMIIEPATYPE, CKOPOCTH ABIKEHHA B OOAAKax,
YTO B CBOIO OYEPEAb IIPUBOAUT K HM3MEHEHUAM
3KBHUBAACHTHOM ITHPHHBEI ITOAOCH ITOIAOIICHHA
MeTaHa B 3aBUCHMOCTH OT BeAmuuHbl (b-y) Ha
Puc.5.

Anxaan3 pesyapraroB. MoixKHO yBEpPEHHO
CKa3arb, y  Hemrryna
49PO30ABHOIO CAOf, COCTOSAINEIO M3 Pa3HBIX
KOHAEHCATOB METaHA, BBHIIIIE, YeM Ha YpaHe, a
oOAauHBIE 1OKpoB B Tpomocdepe Hemrryna
MeHee ITAOTHBIH. [IpuauHO 3TOMy MOKET OBITH
ITOAAEP/KAHIE  a9PO30ABHOIO CAOf  OAaroAaps
BEIACASIEMOH sHeprum m3 HeAp Hemryma. Dror

HN3MCHCHUA

q9T1o ITAOTHOCTDB

TEIAOBOH MOTOK O m3mepeHuam KA «Bosaxkep-
2» HamMHOTIO (B 2.7 pasa) OOABIIIE TOrO, KOTOPBINA
maaneTa noay4aer ot Coanira.

A3p030ABHEIE OTHOCHUTEABHO
OOABIIIOrO pasmMepa CO BPEMEHEM AOAKHBI OBIAL
OBl CTParnUIUPOBATECA K HIKHHM CAOfM.
OAHAKO €CAH IIPHTOK TEIAOBOH 3SHEPIrUH
Hemryna mnoaaepikuBaer 2T ODAaKa, TO U
YACTUIIBI OTHOCHTEABHO OOABIIIOIO pa3Mepa, O
KOTOPBIX HAET peub B pabore Mopoxenko [27],
HEKOTOPOE  BpEMA  MOIYT
B3BEIIICHHOM COCTOSHNM, HE yCIIEBasg OCEAATH B
boaee TAyOOKHe cAom atMocdepsl. Kak mokazaa
AnekcasApoB [36], BpemsA JKHU3HH a3pO30AA B
arMocepe  OOYCAOBAGHO,  IIPEKAE  BCETrO,
pasmepom OnO  wm3meHserca  OT

YaCTHIIbI

OCTaBaATHCHA BO

JaCTHII.
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HECKOABKHX YaCOB AAfl  CYOMHAAMMETPOBBIX
YACTHII AO HECKOABKHX AET AAA CYOMUKPOHHBIX

YaCTHILI. HCpCMCIlII/IBaHI/IC YBCAYIHUBACT BpCMH

JKM3HM  Y9aCcTHUILl IIPUMCPHO B ABa pasa B
3aBHCHIMOCTH OT HCpBOHa"IaAbHOﬁ TOAIITHMTHBI
aBpOSOABHOFO CAOA, HpI/I"ICM B OoAbIIEl

CTEIICHH, AASl MEHBIIHUX II0 Pa3MEPy YaCTUIL. DTO
emé  pa3  AOKasBIBACT  HAII  BBIBOA 00
acpdexruBHOM ypoBHE (POPMUPOBAHUSA CHABHBIX
1 CAabBIX ITOAOC IIOTAOIICHHUI B arMocdepax
nAaHeT-TuragToB. CA20BIE TTOAOCHI TTOTAOITICHUS
MeTaHA B BHAUMOH  ODAAQCTH  CIIEKTpa
dopmupyrorca B OoAee  TAYOOKHX — CAOAX
arMocdepsl U YBEAHYCHHE APKOCTH ITAAHCTEl HE
COIIPOBOKAAETCA POCTOM HX HHTEHCHUBHOCTH.
OrmeTnM, 9TO Takue "BCHACCKH' HHTEIPAABHOIO
OAecka B MK-oGaacru
crrekrpoB Herrryna i nHOTAQ - B criekTpax Vpasa.

HeobxoAnMO OTMETHTH POAB MATHHTHOIO

OCOOEHHO 3aMETHBI

oA 1AaHeTsl. CTpOro roBops, MArHUTHOE ITOAE
Hemrryma me ammoasnOe [37]. OaHako, ecAmn
OIIMCHIBATE peaAbHOE MarHuTHOE 1oAe Herrryna
KAK AUIIOABHOE, TO OKA3BIBACTCS, YTO MAIHKTHAS
OCb AHITOAA CMEIEHA OT IIEHTPa IIAQAHETHI Ha
0.55 paanmyca (14000 xv) m HakAOHEHA K ocH
BPAIIICHUA Ha YIOA 47°, Takum 00pasoM, IIEeHTP
AUTIOAA 6000 xm B
roAymrapue. Tak kak oce Bparienusa Herryna

CMEIICH HAa IO’KHOE
cama Hakaonena na 29°.3 Kk 1maockocTH OpOHTEI,
TO MArHUTHAsg OCh OIIMCHIBAET KOHYC, KOTOPBIH
otkronen moutn Ha 30" or HOpMaam K
raockoctu  opouTel. [losromy wmarmmrocdepa
Hermrryna IIOBOPAYHBACTCS K
COAHEYHOIO BETPa TO «DOKOM», TO «MAKYIIIKOID.
Ayurmmm  obpasom maramtHOe moAe Herrryna

IIOTOKaM

OITMCBIBACTCA KAaK KBAAPYIIOABHOC (T.C. HNMCIOIIICC

775

ABA  FOKHBIX U ABA CEBEPHBIX  IIOAIOCA).
Hamnpssxensocts marEuTHOrO 1moas Henryma y
FO’KHOT'O MarHHUTHOTO IToAroca B 10 pas Brire,
YeM Y CEBEPHOIO MU HA IIOBEPXHOCTH ITAAHETHI
mensercsa mpumMepHo ot 0.1 Ao 1 I ayeca.

YacTuisl AUCKPETHBIX a3PO30ABHBIX OOAAKOB,
ITOAACPKHBACMEIC B BEPXHUX CAOAX aTMOC(EPBHI
BBIXOASATIIAM HU3HYTPHU
Herrryna, MOryT HOHH3HPOBATHCH ITIOA ACHCTBHEM
COAHEYHOTI'O VO-usayuenus. Toraa 5TU

aSpOSOAI)HI)IC CI'yCTKH, HpI/I BSaHMOACﬁCTBHH C

TCIIAOBBIM IIOTOKOM

HHU3KOHEPTUYHBIMA 3aPAKEHHBIMIA  JACTHIIAMH
OKOAOITAAHETHOTO IPOCTPAHCTBA, MOLYT
MO3AMYHO BBICBEUYMBATHCA B MATHHTHOM IIOAE
Hermrryna.

AHAAM3 CBOMCTB MATHUTHBIX ITOAEH Vpana n
Henryma  [37] moxasbiBaer, SHEPTHUA
TOPOHMAAABHOIO IIOAf 3THUX ITAAHET MOKET
AUCCHUIIIPOBATh B TEIIAO, KOTOPOE AQ€T CBOM
BKAQA B TEIAOBOM ITOTOK M3 HEAP IIAAHETHL

9T1o

BosmoskHO, aTa sHeprus ABAACTCA HCTOYHHKOM
YParaHHBIX BETPOB B BEPXHHUX CAOAX aTMOCEpHI
Herrryna, B HampaBAeHHH OOPAaTHOM BPAILICHHIO
ITAAHETB (HE MCKAIOYACTCHA, YTO 9TH YACTHUIIBI
ABAAIOTCA ~ HMOHHU3UPOBAHHBIMH  PAAUKAAAMH
MOAEKYAAPHBIX I430B, KOTOPBIE ABHIAFOTCA ITOA
ACHCTBIEM MATHUTHOTO IIOAfl IIAAHETBHI).

B sakArodenme oOTMETHM, UYTO HEITOAHOTA
HAOAIOAATEABHBIX AAHHBIX 00 Ypane u Herrryne
(Harpumep, OTCyTCTBHE HH(OPMAIIIH O IIOAOCAX
ITOTAOIICHUSA 32
ACCATHACTHSA, IIPOMEKYTKA BPEMEHH) CEPHE3HBIM
00pa3oOM OrpaHHYMBACT HAIIH IIPCACTABACHUA O
XapakTepe ¢ HHTEHCHBHOCTH  IIPOIIECCOB,
IIPOTEKAIOIIHUX B aTMOCEPAX ITUX ITAAHET.

METaHa AAHUTCABHBIC,

T8

7.85

79

795

2000 3000 4000

5000 6000 7000

HOJIMAH. THH 2440000+
Puc. 4. Mismenenus sprocta Henrryna B moaocax y u b 8 mepuoa ¢ 1972 (2440000 d) ao 1990 roaa (2440000+8000 d).
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Puc.5. 3aBrcuMoCTD SKBUBAACHTHON IMPHHBI TOAOCH rtoraomenns CH4A5970 A+6190 A or (b-y) Aast Vpana (5 a)

Hemryma (5 0).

Ocraerca HaAeATbCA, YTO AOATOBPEMEHHBIH

MOHI/ITOpI/IHF ITUX Tra30BbBIX TUTIaHTOB C
TOMOIIIHFO HA3EMHBIX u KOCMUYECKUX
TEAECKOIIOB, HCCACAOBAHUS i situ

ABTOMATHYECKUMH KOCMHYECKUMH  AIIITAPATaAMU
TIO3BOAAT IepenTu oT
PACCYKACHHM K  KOAHMYECTBEHHBIM
aTMocdep 9THX ITAAHET.

KaYE€CTBCHHDBIX
MOACAAM

PE3IOME
Cratpsl TIOCBAINEHA AHAAM3Y PE3YABTATOB
HA3€MHBIX M KOCMHYECKHX  HAOAFOACHUH

armocdep Ypana u Herrryna. Vcranosaeno, 4to
B LICHTPAABHBIX YaCTAX YMEPEHHBIX U CHABHBIX
IIOAOC IIOTAOIIEHHsA MeTaHa fApkocTts Herrryna
OOABIIIE, YEM Ta K€ XaPAKTEPUCTHKA YpaHa U
3TOT acpdexr CTAHOBUTCA CHUABHEE B
AAMHHOBOAHOBOH  00AaCTH  CIIeKTpa. Takoe
YVBEAHYCHIE HHTCIPAABHON sApkocTu Hemrryma
CAEACTBHEM
49PO30ABHBIX CIYCTKOB IIPU B3aHMOAEHCTBHH C

MOKET OBITD BBICBCUYMBAHNA

26

HHU3KOSHEPTUYIHBIMH  3aPAKEHHBIMU  JaCTHIIAMHA
BETpPA
IIPOCTPAHCTBA B MATHUTHOM IIOAE HAAHETEL. Mbr
VCTAHOBHAH  TaKiKe, B CcAyuae VYpana
BAPUAITUH MHTEHCHBHOCTU OAOCHI ITOIAOIIEHUS
merama A5970 A +6190 A ymemprmarorcs c
pocrom moxkaszateas mseta (b—y), TOrAa Kak AAS
Henryma  3aBHCHMOCTB  MEKAY — YKa3aHHBIMI
XAPAKTEPUCTUKAMHA ~ ITPAKTUYECKH  OTCYTCTBYET.
Taxoe B
ITOTAOIICHHSA METAHA MOXKET OBITb OOYCAOBACHO
IIOCTOAHHOM METEOPOAOTHYECKON AKTHBHOCTBHEO
ma Hemrryne, koropasd Mmoer OBITh BbI3BaHA
ITOTOKOM TEIAOBOH sHeprun u3 HeAp Henrryna, a
B

COAHECYHOTIO OKOAOIIAAQHETHOI'O

- gne]

paSAI/I‘-II/IC IIOBEACHUU IIOAOCHI

TaKKeE, BKA2AOM
METEOPOAOTHIECKUE ITPOIIECCHI
MarHHUTHOTO ITOAf ITAAHETHI.

BO3MOKHO,
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BBEAEHINE
[Tepemennas 3esaa WW Vul ormocures x
HEOOABIIION  IPyIIIE  MOAOABIX  3BE3A  C

AATOAOTIOAOOHBIM OCA2DACHUEM OACCKA, K TaK
HazeiBaeMbIM 3Be3Aam tuira UX Opuona (UXOR)
[1-6]. 3Besapr THma UX Orl mOKa3bBaIOT PAA
npusHakoB 3Be3p tuma Ae/Be Xepbura [7-10],
rae amuccnonHas AunndA Ho, kak mpasuao, mmeer
ABYXKOMITOHEHTHBIN AKKPEITMOHHBIN HpO(i)I/IAb u
BBEICOKYIO dOTOIIOAAPUMETPHIECKYIO
akTUBHOCTD. [10 COBpEMEHHBIM ITPEACTABACHHAM,
3Be3abl Thira UX OpumonHa — 3TO MOAOABIE
()
AMICKH KOTOPBIX HAKAOHEHBI ITOA HEOOABIITHM
yrAOM (IIOYTH C pedpa) IO OTHOIICHHIO K
HabAroAaTeAro [3,5,11-14].

[Tepemennocts  mpoduAECH  3MUCCHOHHBIX
anmapii B crekrpax  UXOR-oB  moxker ObITH
OOYCAOBAGHA ~ BHYTPEHHUMH IPUIHHAMH, 2
HMEHHO, U3MECHECHUEM PEKUMA AKKPELUU H/UAU
AHMICKOBOTO BeTpa, M ux mapamerpos [11,12,14],
AMOO, BCACACTBHE BHEIIHHUX IIPUYHH, T.C. M3-32

3BC3ABI, OKOAO3BC3AHBIC AKKpECOMOHHBIC

3aTMeHHA 3Be3ABl u  yacth O3  000AOYKH
ra3onbIAeBEIM  OOAakoM [4]. M3sywas mpoduab
amant Ho  MOXHO — moAyunmTs  BaXHYIO
nHMOPMAIIIIO, KaK O CIPYKIype, TaKk H O
KHHEMATUKE  OKOAO3BE3AHOIO  Ta3a  BOKPYT
MOAOABIX 3BE3A.

baaroaaps ocobon OpHEHTAIINN CS

AKKPEITMOHHBIX AUCKOB, n3AydeHrne UXOR-oB a0
HAOAFOAATEAS] IIPOXOAUT CKBO3b OKOAO3BE3AHBIN
Aauck. Ilo 27O IpPUYMHE TOABKO HMCCACAOBAB
IIEPEMEHHOCTD  CIIEKTPAABHBIX AHHHH TPYAHO
ycTaHOBUTH (PHU3NKYy ABAcHHA. [losTomy, kpaiine
KEAATEABHO, YTOOBI CIEKTPAABHBIE HAOAFOACHIA

y 9THX 3BE3A COIIPOBOKAAAUCH
doromeTpuIeCKUMHI HAOATOACHUAMI.
CTOITYHMHA - XOBC u .
Pocro a [ITaxoBckas A 15],

AHAAM3HPYA MACCHB AAHHBIX (DOTOMETPHYECKUX
HaOAIOACHUMN, B MHTEPBAAC BpeMeHH OKOAO 30-
i Aer (1980 - 2010rr.), Ha kpuso# Gaecka WW
Vul B moaoce V obHapyxuam szarmeHusa. B
paccMaTpUBaEMOM  IIEPHOAEC  HAOAFOACHMIA

28

BBIABUAM 3 IIOXOXKUX 3SIIM30Ad 3aTMEHHH C
IIPOAOAKHTEABHOCTBIO 2 - 3 200a .
ITOBTOpAIOIIMIICA ¢ 1mepuoAoMm  13.9  sem.
HeoOprunas 0cobGEeHHOCTh 32TMEHHI COCTOHUT B
TOM, 9YTO B CAMOH TAYOOKOH YacTH 3aTMEHUSA
OAECK  3BE3ABI YBEAUYIHBACTCA
npuMepHO Ha 17, M B TAKOM COCTOAHUHU 3BE3AA
HAXOAHTCA OKOAO Mecfma. AHAAUZHPYA 9TO,
aBTOPBI K
YBEATYCHUE
BCITBITITKOM,
yMCHbI_HCHI/ICM

BHE3AITHO

HpI/H_H AL 91O
APKOCTH
a cBA3aHA

SKCTUHKITAN

3AKAFOYCHUIO,
3BE3ABI

C KPaTKOBPEMEHHBIM
B LIEHTPE
OPOTAKEHHON ra30IBIACBOM CTPYKTYPBL.
ABTOpaMH OBIA IIPOBEACH OO030P BO3MOKHBIX
MEXaHH3MOB ITOAOOHBIX 3ATMCHHIH.

OamH m3 otux smm30A0B 3atmenuit (2008-
2010rr.) (Puc.1) coBmapaer ¢ IepHOAOM HAIINX
crekrpasbHbIX  HaOAroAcHHE  (2006-2010  rr.).
Harmm CIIEKTPAABHBIE HAOAFOACHHSA
mpoBoAHAHUCH A0 (2007-2008rr.) m mocae (2010r.)
3aT™MeHHsA, a B MuHHMyMe 3atvenumsa (2009r.) k
COXKAACHHUIO HAOATOACHUSA, HE IIPOBOAUAHCH. Kak
BUAHO U3 KPUBOI OAECKa IIPUBEACHHOI B pabore
[15], Oaeck 3Besapr WW Vul B mepmoa Harmmx
cuexkrpasbHbix HabOAroAeHmit (2008 m 2010rr.)
OBIA IIPAKTHYECKH OAHMHAKOBBIH (B Aydax V.
npumvepno 10™.5).

B pammoO# pabore, Ha OCHOBE CIIEKTPAABHOIO
marepuasa, noaygensoro B 2006 — 2010rr.,
HCCACAYETCA IIOBEACHHE OSMUCCHOHHOH AMHHH

HC  ABAACTCA

Ho B crrexrpe 3Besasr WW Vul.

HABAFOAEHHE

Coexrper WW Vul B obaactm AAMH BOAH
MA4700 - 6800 AA Obiam mmoAydeHsr B okyce
Kaccerpena 2-x wm Teaeckoma [Ilamaxmuackoin
00CEpPBATOPHH, HA  3IIEAAE-CIIEKTPOMETPE  C
npumvereruem CCD-kameprr 580x530 mukceas, ¢
amcriepeneit 105 A/mm y Ho (cnexrpasbmoe
paspemrenne R=14000) [16]. 3a mepmoa 2006 -
2010rr. B Teaenme 24 HAOATOAATEABHBIX HOYCH B
KaKAYFO HOYb OBIAHM ITOAYYIEHBEI IO ABa CIIEKTPa
HCCAEAYEMOM  IIEPEMEHHOM U  CTAHAAPTHOM
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3Be3ABL C IIEABIO OYHINEHHA CIIEKTPOB OT CACAOB
KOCMHYECKUX YaCTHI[ IIOCACAOBATEABHO IIapa
CIIEKTPOB IIEPEMEHHOM, IIOAYICHHBIE B OAHY
HOYb,  KaK
0OpabATBIBAACA PE3YABTUPYIOIIHH CIEKTP AAA
kaxaol  Houm. Habaroaemma wu  oOpaborka
SIIIEAAE - CIIEKTPOB BBIIIOAHEHA C IIOMOIIBIO
mmakera rporpamm DECH-20, paspaborannoro B
CAO PAH [17]. AAf KaAHOpPOBKH IIKAABI AAUH
BOAH, T.€. AAfl IIEPEXOAA OT IIKAABI ITMKCEACH K
IIKAAE AAWHBI

IIPABHAO, YCPEAHAAHCD, u

BOAHBI HCIIOAB30BaH CIIEKTP
AHEBHOTO HEDA TOIO XKe Aas yaera
HHCTPYMEHTAABHBIX ~CABUIOB AAMH BOAH B
CIIEKTPE MCCACAYEMOI 3BE3ABI OBIA HCIIOAB30BAH
cuexkrp craHAaptHOI 3Besarr HD 183058, B
KOTOPOM
AVHUU,

ITeproa HAIIHX CIIEKTPAABHBIX HAOAFOACHUI
OBIA YCAOBHO pasAeA€H Ha 4 HAOAIOAATEABHBIX
cesoHa 1o ropam (2006, 2007, 2008 u 2010rr.).
Ha Puc.2 mpuseaeHsl mpodUAH 9MHCCHOHHON
amaua Ha B cnexrpe 3Besasr WW Vul B mreproa
2006-2010 rr.

[Ipoduap amaumnm Ho 2-x xoMrmoneHTHBIN €
KPaCHOTO
smuccnoHHBIX KomioneHT V/R<1. LlenrpaspHas
aOcopOIUA CMEIIeHA B CHHHIO CTOPOHY. Bma

AHSL.

XOopomo 3aMCTHBI ~ TCAAYPHYICCKHC

COOTHOIIICHHUEM CHHETO 48

podHUAEi B IIEAOM ITOBTOPAET IPOPUAN AMHIN
Ha B crzekrpe WW Vul, mpuBeAeHHBIX B paboTax
[6, 18-22]. 3a mepmoA HAIMUX CHIEKTPAABHBIX

AWHHH B IIEAOM COXPAHACTCA, XOTA IPAKTHIECKI
BCC H3MEPEHHBIC ITAPAMETPBI, KAK B TEUCHHE
KaKAOI'O HAaOAIOAATEABHOIO CE30H4, TaK U OT
CE30HA K CE30HY, MEHAIOTCH.

B 2006r. moaygensr 5 crrekTpos B mroAe 1 9 - B
asrycre. Ilpoduman smuccnmonmo# awmamm Ha
ITIOKAa3bIBAIOT CHABHBIC H3MCHEHHA. B AByX
craexrpax 08.07.2006 ObiAm OOHAPYIKEHEI BTOPBIC
SMUCCHOHHBEIC KOMITOHEHTHI Ha CHHEM KpBIAC
18.07.2006 n 23.07.2006 pesko
KPacHOM

(15.08.2006)

AnHUA Hg.
YCHAHAACH MHTEHCUBHOCTD
koMoHeHTE. B asrycre 2006r.
CAMHCTBEHHBII cAydait V>R.

IIpodpuan, moaygennsie B aBrycre 2007r.,
ITOKAa3bIBAIOT ~ OOABINYIO  IIEPEMEHHOCTH B
nuateHcnBHOCTAX cnHnx (Ib) m xpacmerx  (Ir)
Ir moaBepraacsa
erre OOABINNIM H3MEHEHHAM. 3aMEYATEABHO, UTO
mo croekrpam  06.08.07 m 08.08.07, cuapnOE
U3MEHEHHE If IPOMCXOAMAO IPAKTHYECKH IIPU
AYYEBOM  CKOPOCTH
KPAaCHOI 3MHCCHOHHOHM KOMITOHEHTHI (VT).

B asrycre 2008r. moaywenmsr 3 crmexrpa. B
npoduae, coorsercrByromem Aate  17.08.08,

OOHapyxeHa BTOPHYHAS SMUCCHOHHAA

SMHCCHOHHBIX KOMIIOHCHTAX.

IIOCTOAHHOM 3HAYCHU

KOMIIOHEHTAa Ha CHHEeM KpbiAe AumHHN Ho.
[Ipoduan 1o crekrpam, IIOAYIECHHBIM B ABE
rocaeaoBateapHbie Houm (19.08.08 m 20.08.08),
IIpaKTHIeCKH coBaaaroT. Murencusnoctu - Ib u
It m3MeHMAYICh HE3HAYUTEABHO U CI/IHXPOHHO.

HAaOATOACHHN BHA HPOMUACH 9IMHCCHOHHON
10F v 1{{, v y :
M o-.‘. :. L '.‘ '. ‘r. 4 ‘-..‘.
SRS
b * .: .t . g 9
' Y
- & .
12t |
54600 54800 55000 55200 55400
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Puc.1 Kpusas 6aecka WW Vul B moaoce V 3a 2008-2010rr. [18]
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B wmrone - asrycre 2010r. 6b1an mmoayuensr 4
cuekrpa. B aarax 13.06.10 m 02.08.10, rtaxxe

obHapyKeHa BTOPUYHAA SMUCCUOHHASA
KOMITIOHEHTAa Ha CHHeM Kpeiae AmHET Ho.
[lpodmaum  HOKA3BIBAIOT — IIEPEMEHHOCTb B

noreacuBHocTAX cuaux  (Ib) m xpacmeix  (Ir)
SMHCCHOHHEIX KOMITIOHEHTOB. [lepemennocts Ir
3HAYUTEABHO OoAbIie, dem wusmeHeHus (Ib).
OrAndnTeABHBIE CBONMCTBA IPOPHUAEIH B TOM, ITO
MHTEHCUBHOCTD KPacHOI 3MHUCCHOHHOI
KOMIIOHEHTBI npopuadx  ObIAK
IIPUBEACHHBIX ~ HAMU

B OTHX
HAUOOABIIIMH  CPEAU
npoduAeil IO BCEM CE30HAM HAOAIOACHHIL.
AyueBag  CKOPOCTb ~ KPaCHOH  3MHCCHOHHOM
KOMITOHEHTBl YMEHBIIIMAACh IO CPABHEHHIO C
AQHHBIMU ITPEABIAYIIIIX CE30HOB.
ITo HMEFOTITIMCS
npocduaam  smMuCCHOHHONW AumuuH Ho, ObIAK
CACAYIOIIIHE TIAPAMETPBHI:
ckopoct  Hg YPOBHE  ITOAOBHHHOM
UHTEHCHUBHOCTH M Y KOHTHHYYMa; Ay4€BBIC
CKOPOCTH CHHETO, KPACHOTO SMUCCHOHHOTO ITHKA
U IEHTPAABHOH abcopOIum;
IITIPUHBL Ha KPaCHBIX
SMUCCHOHHBIX KOMIIOHEHTOB; WHTCHCUBHOCTH B

BCEM CIICKTPaM, 10

I/ISMCPCHI)I AYYIEBBIC

Ha

SKBUBAACHTHBIC

AMTHUN CHHUX,

CAMHUIIAX HCHPCPI)IBHOI‘O CH(?KTPZ. KOMITIOHCHTOB

amamn Hg u ux oroomenne V/R. Pesyabrarsr
HM3MEPEHUI IIPUBEACHEI B padboTax [23, 24].
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Puc.3 llsmeHeHme AydYEBBHIX CKOPOCTEIL:
COOTBETCTBEHHO  KPACHOTO
KBAAPATEI
ypoBHE
UHTCHCHBHOCTU U Y KOHTHUHYYMAa; TPCYTOABHUKH -
Ay9EBEIE LIEHTPAABHOH  abcopOrmm,
smuccuonHoi amanu Ha Ha Bpemennoit mkase 2006
- 2010rr. B crrexrpe 3Be3anr WW Vul.

KpCCTI/IKI/I %8

ITAFOCBI n CHHCTO

OMHUCCHUOHHOTI'O 58

COOTBETCTBEHHO

UK,
HA

KPY/KKH
IIOAOBUHHOM

CKOpOCTH

31

Ha Puc.3-5 IIPUBEACHBI MU3MEHCHUA
5KBHBAACHTHOMN ITUPUHBI, MHTEHCUBHOCTH CHHEH
1 KPAaCHOM  3MHCCHOHHBIX
AyYEBBIE  CKOPOCTH

SMHCCHOHHBIX IITMKOB Ha YpPOBHC IIOAOBHUHHOM

KOMIIOHCHTOB,

KpaCHbIX %1 CHHHUX
MHTEHCUBHOCTH U y KOHTHHYYMA, IIEHTPAABHOMN
aOCOpPOIMH  SMUCCHOHHOMI Ho mHa
Bpemennon mkase 2006-2010rr. B crrekrpe WW
Vul.

s PHCYHKOB YCTAHOBUTD

CACGAYIOIIINE HAOAFOAATEABHEIE (DAKTBI:

1. AyueBas CKOPOCTH KPACHOH 3MHCCHOHHOI
KOMITOHEHTHI (VI) ITOKa3BIBAET IIEPEMEHHOCTD,
KaK B T€YCHUE OAHOI'O CE30Ha, TaK M OT CE30HA
k cesony. Hapsaay c atum, B 2008 u 2010rr.
npocaekuaerca ymeneinenune Vr (8 2010r.

AMHHUHN

ITHUX MOKHO

YMEHBIIIEHHE CHABHEE IO CPaBHEHHIO C
2008r.).
2. Ayuesas CKOPOCTb CHHEH 3MHCCHOHHOI

koMItoHeHTH (VD) ITOKasbIBaeT IIePEMEHHOCTB,

KaK B TEUCHHE OAHOIO CE30HA, TAK U OT CE30HA

K ce3ony. Bmecre ¢ tem, B 2006 - 2010rr. Vb -

CpeAHEM (rx. Vb
OTPHUIIATEABHO, 9TO 3HAYNT, YTO OHA IIO
MOAYAFO YMEHBIITACTCH).

3. AydeBadg CKOPOCTb IIEHTPAABHOI abcopOrmu
(Va) 1okaseiBaer KaKk B
TEYEHUE OAHOTO CE30Ha, TAK U OT CE30HA K
CE30HY, U IPHU 3TOM Va BO BCeX IIPOPUAAX

OTPHUIIATEAPHOE  3HAYEHHE,  T.C.

LIEHTpaAbHAA  abcopOnmA, KAk  IIPAaBHAO,

CMEIIEHA B CHHHUIO CTOPOHY. 3HadeHus Va 1o

MOAYAIO B uroAe 2000r. ObIAN HAHOOABIITIMH,

a B 2007r. Obiam HanMeHbImMH. B aBrycre

B YBECATYIHNBACTCSH

IIEPEMEHHOCTb,

HMEET

2006r., asrycre 2008r. m asrycre 2010r.
3HAYCHUS Va o MOAYATO OBIAK
IIPOMEKYTOYHBIMI MEKAY STUMU
3HAYEHUAMM.

4. AydgeBas ckopocth smuccHOHHON AmHmn Ha
HAa YPOBHE ITOAOBHHHONW HMHTCHCHBHOCTH U Y
KOHTHHYYMa IIOKa3BIBACT IIEPEMEHHOCTD, KK B
TEUYEHHE OAHOTO CE30HA, TaK U OT CE30HA K
CE30HY.

5. DkBHBaACHTHASA IIHUPUHA SMICCUOHHON AMHUI
Ho, moxaseiBas mepeMEHHOCTb, B IICAOM, B
[IEPUOA HAIIHX CIICKTPAABHBIX HAOAIOACHUIT

(2006 - 2010rr.), YBEAUIHBACTCH.
[Tepemerrocts B mroae  2006r.  Obraa
HAHOOABIIICH.

6. MareHcHBHOCTH KpPAaCHOH  3MHCCHOHHOMN
komroHeHTel  (Ir) Ammmm Ho, mnoxaswBas
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ITIEPEMEHHOCTD, KaK B TEUEHHE OAHOI'O CE30HA,
TAK M OT CE30HA K CE30HY, B IIEAOM
YBEAHYHBAIOTCA. AMIIAHTYAQ IIEPEMEHHOCTH B
nuroae 2006r. Op1A2 HAHOOABIIICH.

SMHCCHOHHOM
komroHeHTE  (Ib) Ammmm Ho mokassmBaror
IIEPEMEHHOCTD, KAK B TEUEHHE OAHOIO CE30HA,
TaK ¥ OT ce30Ha K cezony. B 2006r. B cpeanem
ITPAKTHIECCKHI
u Ib B arom cesome wnmeer

7. HaremcuBHOCTH  CHUHENU

muregcuBgoct  Ib  wuw  Ir
OAMHAKOBEI
manboapiree 3umavenme 3a 2006 - 2010rr. B
2007r. m 2008r. Ib B cpeaHEM yMEHBIIaCTCH, 2
B 2010r. BHOBb HAUMHAET YBEAMINBATHCA.

Ha Puc.6 1mokasaHBl 3aBHCHMOCTH MEKAY
SKBHUBAAEHTHOM IIMPUHON 3MUCCHOHHOU AMHHHU
Ho n maTencusrocTAMu kpacuoro (Ir) m cmmero
(Ib) >MHCCHOHHOrO IHKa HA BPEMEHHOH IITKAAE
2006 - 2010 rr. B cuexrpe 3Be3ABI WW Vul.

Kak caeAyer M3 9THX pPHCYHKOB, B CE30H
20006r. BKA2QA B 3KBHBAACHTHYIO IITHPHUHY AHMHUI
Ha Ir wu Ib mnpakrugecknm oamHako. B
mabaroaareapabie  cesoner 2007 m 2008rr. Ib
VMCHBIIIAETCA, A  OKBHBAACHTHAS  IITHPHHA
yBeAHmdHBaeTcs 3a cdeT yBeanmdeHus Ir. Haxomern
B 2010r. HAYMHAET TOCTEIIEHHO YBEAHMYHBATHCA 1

Ib. Takum oOpasom, B 2007 - 2010rr.

OKBUBAACHTHAA H_II/IpI/IHa SMMCCHOHHON AWHUH

Ho  yBeAmumsaerca 3a  cYeT  yBeAMYCHHUSA
MHTEHCUBHOCTH KPaCcHOTO 3MHICCHOHHOTO
KOMITOHEHTA.

Ha Pwuc.7 mprBeAeHBI 3aBHCHMOCTH  MEKAY
ImapaMeTpamMu  SMHCCHOHHON AmHEH Ho  Ha
Bpemennoi mkaAe 2006 - 2010rr. B cmexrpe
3Be3Abl WW Vul.

M3 osr1ux
CACAYIOIIIEE:

1. B mabaroaareapnsle cezonn 2006 - 2007rr.
AyYEBBIE CKOPOCTH IICHTPAABHONW abcopOrmm
HEIIAOXO COTAACYIOTCA C AYYEBBIMH CKOPOCTAMHU

PHCYHKOB MOKHO 3AKAIOYUTDH

CHHUX U KPACHBIX 3MHCCHOHHBIX KOMIIOHECHTOB.
B 2008r. menAsoch HampaBAeHHE H3MEHEHHH, C
ymenpmreHnem  Vr um Vb
ymenbimasace n Va. A B 2010r. cmasHOMY
yMeHBIIEHHIO Vi w©  yBeamdeHmio Vb (o
MOAYAIO ~ YMEHBIIIEHHE) Va aAeKBaTHO He
pearupyer, T.e. IIOKA3bIBAET IIEPEMEHHOCTDb, HE
Namenenne

CI/IHXPOHHO

MEHAA HAIIPABACHUE W3MECHCHHI.
HarrpaBAeHHuA nnepemeHHocTH ¢ 20081, 3ameTHO T
110 3aBucuMocT Vr ot Vb.

2. B 20006r. AygeBble CKOPOCTH IIEHTPAABHOM
abcopOIu HEIIAOXO COTAACYIOTCA C
coornortenuem Ib/Ir. C 2007r. mensieTcst pexxum
[IEPEMEHHOCT.
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Puc.5 Vismenenne sKBUBAACHTHON IITHPHUHBI SMICCHOHHOI
anmann Ho ma Bpemennon mkase 2006 - 2010rr. B
crekrpe 3Be3asl WW Vul
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Puc.6 3aBHCHMOCTD MEKAY S9KBHBAACHTHON IIIPUHOHN SMICCHOHHON AMHHH Ho 1 MHTEHCHBHOCTAME KPACHOTO U CHHETO
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3AKAFOUEHMWE coraacyercs Cc BBIIIICYTIOMAHYTHIM
chTOMeTquCCKHM IIOBEACHUEM, TaK Kak,

CyMMprﬂ BBIIIICU3AOKECHHOC, MOZKHO

OPUATH K TAKOMY 3aKAIOYCHHIO, YTO Xapakrep
IIEPEMEHHOCTH ITPO(PHUAA IMUCCHOHHOW AMHUN
Ha B crexrpe 3Besasr WW Vul, oramgaercsa B
2006r. (ocobenno B asrycre 2006r.) m 2007 -
2010rr.

[To-Buanmomy, B aBrycre 2006r., B ITOBeACHUN
IIEPEMEHHOCTH AOMUHUPYIOIIIAs pOAB
IIPHHAAACKHIT BPAIIECHHIO AKKPEIIHOHHOTO
AWICKa, KaK B cAydae 3Be3Abl Tuna UX Opwnona -
RR Tau, 3aecp mnmeercss ABYXKOMIIOHEHTHBIN
npoduas amamun Ho ¢ V/R=1 [13,25]. A B
HaOAOAATEABHBIE ce3oHBl 2007 - 2010rr.
BKAFOUAETCA AOIIOAHUTEABHBI MEXAaHU3M U
VCAOKHACTCA KAPTHHA IIEPEMEHHOCTH. TaKum
MEXAHU3MOM MOKET OBITh MATHHATHOE IIOAE B
AKKPELIMOHHOM AUCKE M/HAM HA IOBEPXHOCTH
KOTOpOE ompeAeAsieT XapakTep
B3aMMOACHCTBHUA MEXKAY 3BE3AOM U OKPYKAFOIIEH
e€ cpeaort [11,12].

B pabore IllemaBpun u Ap. [20], Ha ocHOBe
MHOTOACTHHX (DOTOMETPUYIECKUX HAOAIOACHUIH
sBesabl WW Vul, Opiaa ycranoBaeHa crporas
HIPAMAT KOPPEAALIUA MEKAY U3MECHEHHUAMU OACCKA

3BE3ABI,

B omrudeckor (moaoca V) Hu  OAMKHEH
nudpakpacaoir  (moaocer  JHKL)  oOaactu
cuektpa. CAeAyer OTMETHTB, dYTO  AaHHAfA

KOPPEAALIHA IIPOCACIKHBACTCA OT IIOAOCHI | — A€
OCHOBHOI BKAQA B HM3AVYCHHE AACT CaMa 3BE3AQ,
BIIAOTb AO TIOAOCHI L, B KOTOpOIl OCHOBHOI
BKAQA B HM3AYYEHHE AACT OKOAO3BE3AHBIH AMCK.
DTOT HAOAIOAATEABHBIH (DAKT yKa3bIBaeT HA TO,
9TO OITTUYECKAS doromerpugeckasn
3Besabl WW  Vul cBsizama ¢
HECTAOMABHOCTBIO CAMHUX BHYTPEHHHX CAOEB
ra30IIBIACBBIX AKKPEIIMOHHBIX AUCKOB.

HCp €MEHHOCTD

BBIBOADI
1. BoiiBACHO M3MEHEHHE PEKUMA TIEPEMEHHOCTH
npocuad smuccrnonHoi amaua Ho B criexrpe

WW Vul B 2006r. m 2007 - 2010rr. Ilo-
BupuMomMmy, HaumHas ¢ 2007r., Hapsaay c
BPAIIICHHECM AKKPEIIHOHHOTIO AFICKQ,
HOABASIETCA  AOIIOAHHUTEABHEII  MEXAHH3M,
IIPUBOAAINUN K  OBICTPBIM ~ M3MCHEHHUAM
dusmgeckux YCAOBHI B obaacTH

dopmupopannsa anauu Ho.
IloBeaeHmEe smmccmOHHOU AMHHUH Ho B
cuektpe 3Be3abl  WW  Vul  kadecrBeHHO
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HaypHadg ¢ 2007 - 2008rr., mpakrmyeckn Bce
mapamerpel  nnpoduad Amann  Ho  mensror
HAIIPABACHHE IIEPEMEHHOCTH.
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BBEAEHHUE HoBas aAocturaa cBoero MakCHUMaABHOIO
V 339 Del Nova Del 2013 - ara Hosas 35e3aa OAaecka B asrycre 10.45 UT u B makcumyme OAeck

3Be3ABl ObIA V=4".3. 3a A€Hb AO OTKPHITHA
ObIAQ OTKPBITA B CO3Be3AnH AeAb(prHA B HOYb HA

(aBryct 13.998 UT) mHaxoadmascsa Ha 9TOM MeCTe
14 aBrycra 2013 roaa (aBrycr 14.584 UT) 2

3Be3aa mmeAa 17™.1 BeAmdmHy, a II0 AAHHBIM
AIIOHCKAM aCTPOHOMOM - ArobureaeM K. toraku

o . karaaora GSC ver. 2.3.2 3Be3Aa AO BCIIBIIIIKA
(Koichi Itagaki) (Puc.1), Bo Bpems BospacraHus . AL A
m op1Aa V=16".9 Beanunnsl. B Teuenne nmpumepno
OAecKa, Kak 3Be3aa 6™.8 BeAmunHBI B OeAOM 1IBETE

(Bes puasTpa) 30 4acos mocae otkpertudA, Hopas moseicmaa cBont
. ' 6aeck Ao ypoua V=573 (aBrycr 15.85 UT) n
Oanol m3 BaKHBIX Xapakrepuctuk HoBbrx .
KOHEYHBII ITOABEM K MAKCHMYMY OAECKA AAHACH
3BE3A ABAAIOTCA uX Kpubble Oaecka (Puc.2) [1]. V
npumMepro 15 wacos (aBryct 16.45 UT) [3,4].
HOBBIX 3BE3A KpPHBBIC OACCKAa ACAATCA HA ABa )
AMIIAUTYAQ BCIIBIIIKA ObIAd IIpuMepHO 127.6
IAABHBIX ~ y9aCTKA:  JYaCTOK  ITOABEMA  AO

BECAHYHHBI, T.C. B MOMECHT MAaKCHMyMa BCIIBIIIIKH
MAaKCHMyMa H y9aCTOK ITAACHHA OAECKa IIOCAE

CBETUMOCTDb  3BE3ABI II0  OTHOIIEHHUIO K
makcumyma. Kpupag Oaecka Nova Del 2013,
YAOBAECTBOPHTEABHO coraacyercs co
CXEMATHYHOW KPHUBOH OAECKa KAACCHYECKHX
Hospix 3Be3a, mpuseaeHHBIX Ha Prc.2, ns [2]

COCTOSIHHIO AO BCIHBIIIKH BBIPOCAA IIPHUMEPHO B
115 000 pas. Kax BuAHO u3 KpuBOH OAecka Ha
Puc.1, aasi maseHnsa OAecka, ITOCAE MAKCHMyMa,

HA TpHU 3Be3AHBIe BeamunmHel (V=77.3) en
IToHAAOOHACA TIpuMepHO 21 dere.

Puc.1 O6aacts Nova Del 2013. Caesa canmok u3 nudposoro I[Taromapckoro aTaaca, cripaBa H300paxKeHHe, IIOAYICHHOE

Koichi Itagaki (Y amagata, Japan).
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Puc.2 Kpusas 6aecka Nova Del 2013 3a mepuoa asrycr — okrabpe 2013r. (cBepxy); cHH3Y - cXxeMa KPHBOH OAecka HOBOM
3BE3ABI C YKA32HHMEM CTAAHH, HAOAIOAAEMBIX B €€ CIICKTPE 110 pabote [2]: a - COCTOAHME AO BCIBIIIKH, O - IIOABEM, B -

MIPEAMAKCHUMAABHAS 3aACPIKKA, I' - KOHEYHBIN IIOABLEM, A - IEPBOHAYAABHBIN CIIAA, € - IEPEXOAHBIM IIEPHOA, K -
KOHEYHBIN CIIaA, 3 - cOCTofHme mocAe Bermbnmku. [lokasamer Tpm Tmmma moseAcHmAa HoBo# 3Be3ABI BO Bpemsd

HCPCXOAHOI‘O HCpI/IOAa.
[To Ilckosckomy [2] Hoserle 3Be3Aw
ITAACHHEM OAECKa IIOCAE€ MAKCHMyMa Ha TPH
3BE3AHBIE BEAUYMHEI, C AAMTEABHOCTBIO MEHEE
YeM ITIOAMECAI, KAACCH(DUIIUPYIOTCA KAK OYCHD
ObICTpBIE, a4 OT IIOAOBHHBI MeECSIa AO ABYX,
canrarorcss  Oprctpeimu HoBpivum.,  Taxmm

obpasom, Nova Del 2013 MOKHO

C

37

KAACCH(PUITHPOBATH KAK MEKAY OYEHBb OBICTPHIMI
1 ObICTpBIMU KAaccmdeckumu Hoseivm.

IleAbro HACTOAIIIETO COOOIIEHUA ABAAETCHA
ONHCAHHUE PE3yABTATOB CIIEKTPAABHBIX
mabAroaeHnt Nova Del 2013 mpoBeaeHHBIX B
[TamaxuHCKOI Actpodusndaeckort
ObcepBaropun, Ha HEOYAAPHON CTAAMH ITAACHUSA
OAecka ImocAe MakcumyMma Berbimnky HoBord.
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HABAIOAEHUA

Cuexrper Nova Del 2013 B obaacta AAuH
BoaH AA4700-6800 A4 ObiAm IOAyYEHBI B
doxyce Kaccerpena 2-x . TeAecKoIa, Ha 3IIIEAAE
- cuexktpomerpe ¢ npumeHernem CCD- kamepsr
580x530 mmkceas, ¢ ancnepcmeir 10.5 A/ v y
Ha (cnexrpaspnoe paspermenne R=14000) [5]. B
teaerne 5-tu mHouen (06.09.2013; 18.09.2013;
24.09.2013; 02.10.2013; 17.10.2013) B kamAyrO
HOYb OBIAH IIOAYYEHHI 110 ABa cuekrpa Hosoit u
CTAHAAPTHOM  3BE3ABL
CIEKTPOB OT CACAOB KOCMHYECKHX YaCTHII,
ITOCAEAOBATEABHO  ITapa  cuekrpos  Hosoid,
IIOAYYEHHBIX B OAHY HOYb, KaK IIPaBHAO,
YCPEAHAAUCH, u oOpabareBaAcs
PE3YABTHPYIOIIUH CIIEKTP AAf KAKAOM HOYM.
Habaroaerus m 0O6pabOTKa 3IMEAAE - CIEKTPOB
BBIIIOAHAAACH C IIOMOINBIO IIAKETa IIPOIPaMM
DECH-20, paspaborauusx B CAO PAH [6]. Ha
Puc.2 npuseaena kpusas 0aecka Nova Del 2013
n3 [l] m BEepPTHKAABHBIMH AMHHAMHU YKA3aHBI
MOMEHTEI ITOAyYeHus crekrpos B [ITAO.

Ha Puc.3 mokasan oOpaserr sIeAAe CIIeKTpa, B

C IIeABIO OYHINEHUA

KPACHOM obAacTH crrekTpa (28 mopaakos ~ 2000
A) Nova Del 2013, moayuennsrii 8 [IIAO.

Puc.3 [Ipumep amrease — crrexrpa Nova Del 2013.

PE3YABTATBI HABAFOAEHUI

Croextp Nova Del 2013 a0 um 1mocae
MAKCHMYMa BCITBIIIIKH, KAK 1 ¥ BCEX KAACCHYCCKIX
Hospix, ITIOABEPIaACs 3aMEYATEABHBIM
U3MEHEHUAM BO BCeX o0AACTAX
aAeKTpoMarHUTHOTO m3AydeHmA. B KpAO B

38

158 UT

cocrosauu Oaecka (V=5".3) OBIAH IIOAYYEHEBI
cuextper Nova Del 2013, ma teaeckome 2.6 &,
npu momoru Hecmurosckoro crmexrporpada B
obaactH  AAHH BOAH AM3470-7575 AA (c
paspemrennem  R~1000). Crektpsr  coaepxar
CHABHBIC SMHCCHH B DaAbMEpOBCKHX AMHUAX,
mokaseBator npoduan  tuma P Cygni

aBrycre B IIPCAMAKCIMAABHOM

co
ckopoctamu ~ -1400 xm/ ¢y Ha; -1200 xv/ ¢y Hg.
V aAmnmm Ho  BBISBACHBI
KoMIOHEHTH co ckopoctamu 310 u 340 xv/¢ [7].
IIpoaoaxas HAOAFOAEHHSA Ha 3TOH  iKe
ammaparype IO CIEKTpam,
cearsaopa 2013 roaa, OOHAPY/KEHBI
CEAAOODpA3HBIE  OMUCCHOHHBIE IpOodHAN ¥
©aABMEPOBCKUX AMHUI BOAOPOAA C PA3SAMIHBIMU
Cunnii

ABC OMUCCHOHHBIC

ITOAYYEHHBIM 1
OBIAT

MHTEHCUBHOCTAMUI KOMITOHEHTOB.
SMHCCHOHHBIM KOMITOHEHT OBIA OOAEE CHABHBIM.
AydeBple  cxopocTn KPaCHBIX
KOMIIOHEHTOB OBIAM cooTtBercTBeHHO -40; 560
xm/ ¢ anst Hoo m -110; 460 xm/ ¢ anst Hp [8].

Ha Puc.4 IIPUBEACHEI npoduAn
smuccuoHHBIX AnHnA Ho m Hp B criexrpe Nova

Del 2013, moayuennsie Hamu 6 centsops 2013

CHTHHX %8

ropa. Ecam  cpaBunte ot mpodmanm ¢
AHAAOTHYIHBIMH AaHHBIME aBTOpOB 13 KpAO,
MOKHO  3aMETHTb, 9YTO IPOMDUAH  AHHHHA
IIOAB CpFaAI/ICI) CHUABHBIM HN3MCHCHHAM 10
CPaBHEHHIO C IIPEAMAKCHMAABHBIM criekTpom (15
aprycra). Ilpaktmdeckm  mcYe3  KOMIIOHEHT

roraormerna P Cygni mpoduAf, TOABKO MOMKHO

3aMETUTDh CAEABI 3TOIO KOMITOHEHTa y AnHHH Hp
co ckopocrtero -1200 xm/¢. Kak BUAHO u3 BbILIe

HpI/IB C€ACHHBIX AAHHDBIX, Hap aMCprI

smuccnoHHbIX AnHnd Ho u Hp B criexrpe Nova
Del 2013 3a mepuoa ¢ 1 o 6 ceHtsbps 3aMeTHO
HE U3MEHHUAHUCH (€CAH KOHEYHO AOITYCTHTb, UTO
MEKAY 9THMU AATAMH PE3KUX H3MEHEHHH He
IIPOHU30IIIAO). ABYX KOMIIOHEHTHOCTB IIPOPUACH
COXpaHACTCH; boAee CHABHBII CHHUI
SMUCCHOHHBI KOMITOHEHT U Ay4€BBIE CKOPOCTH
CHHHUX U KPACHBIX 9MHCCHOHHBIX KOMIIOHEHTOB
TaKKe DAUBKU.

CAeAyrommii CoekTp OBIA ITOAYYEH depes 12
arerr - 18  cemraopa 2013 roaa (Puc4)
MHTEHCHBHOCTD M ITOAYIIUPHHA OOEHX AMHUI
YBEANYHAACH,
KpaCHbIX OMHUCCHUOHHBIX KOMIIOHCHT B IICAOM

a AY4YCBBIC CKOPOCTI/I CHMHUX H

COXpaHAFOTCA, 0OCOOEHHO y ArHIH Hp.
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CHuHMI 5MHUCCHOHHBIM KOMOOHEHT AMHHHA Ho
ITOABEPICA B
KOPOTKOBOAHOBOM YACTH CHHETO SMHCCHOHHOTO
KOMIIOHEHTA Hoa
accmvmMetpus. Ha  cmexkrpe moaywuennoro 24
CEHTAOPA IIEPEMEHHOCTh CHHETO 3MHCCHOHHOIO
KOMIIOHEHTa y OOCHX AHHHHI IIPOAOAKACTCA

OOABIIIIM HN3MCHCHMAM.

AMHWHA ITOABASCTCA

(puc.4). AyueBas CKOPOCTH CHHETO
SMHCCHOHHOTO  KOMITIOHEHTa  CMEIIeHa B
AATHHOBOAHOBYFO 9acThb CIIEKTPA. B

KOpOTKOBOAHOBOfI YaCTH CHHCIO 5MHCCHOHHOIO

KOMITOHEHTA
ACHMMETPH.
Ha caeayrommem cnexrpe or 02 oxraops,
HAPAAY C TIOCTOAHHO CYIIECTBYIOINIEH CHHEH
SMHUCCHOHHOI ~ KOMIIOHEHTOH  (C  Ay4eBOH
CKOPOCTBIO -57; -55; -24; -20 xn/ (), oOHAPYKEHDI
erre ABE ACTAAHM C AYIEBBIMH CKOpoCTAMH -432 n
129 xm/¢ (Puc.4). AydeBas CKOPOCTH KpacHOM
SMHUCCHOHHOM KOMITOHCHTEI B LIEAOM
coxpansiercs (523; 513; 518; 521 xm/ o).
Haxkomer, Ha IIOCAGAHEM CIIEKTPE, TIOAYIECHHBIM
17 oxrabpsa,  mHabAroAaercs
"ICTBIPCXKOMHOHCHTHB_H (C AY"ICBBIMI/I

ckopocrsimu -580; -24; 173; 506 xm/¢) crpykrypa

amamu Hp  Takke moABasercs

OMHCCHOHHAasA

y amann Ho. MatencmsrOoCTs AMHEIEI Hp pesko
ymenbmuAachk (Puc.4).

Aas HekoTOphIX KAaccmueckux HoBBIX 3Be3p
dgepe3 HEKOTOPOE BpeMf IIOCAE MaKCHMyMa
OAecka (B HEOYAAPHOH YaCTH KPHUBOH OAECKa)
XapaKTepHA MHOIOKOMIIOHEHTHAs CTPYKTypa Yy
smuccnoHHol AmHEME Hoo (om., mamp. [9-10]).
IIpopuar ma Puc4d (17.10.2013) moxox Ha
IIOAOOHYIO KapTHHY IIEPEMEHHOCTH. Bospdykom
u I'epmibeprom [12] Obira IPEAAOKEHA MOAEAB,
OOBACHAIONMIAN AAHHBIH HAOAIOAATEABHBIN (DAKT.
He yrayOassice B A€TaAM, OTMETHM, YTO IIO
MHEHHIO aBTOPOB OOOAOYKA, BBIOPOIIIEHHAA BO
Bpems Bcrbinkn HoBoil gepes mexkoropoe Bpems
MaKCHMYyMa, 9KBATOPHUAABHOE
KOABIIO M ABE IIOAfPHBIE ITAIKH. ABE M3 3THX
KOMIIOHEHTOB IIPHHAAACKAT 3KBATOPHAABHOMY
KOABIly, a4 AB€ - IIOAPDHBIM Inanmkam. B
3aBHCHMOCTH oT YCAOBHUI BHAUMOCTH
HaOAFOAAFOTCA ABE, TPH U YETBIPE KOMIIOHEHTHI Y
smuccnoHHON AmHu Ho. Drta crpykrypa mamn
OBIA B
eanactBeHHOM crexrpe. HaOaroaenus Hosoit
npoasoaxkarorca.  Ilocaeanmit  cuexkrp  ObIA
roAyder Bcero 20 drued Tomy HaszaA. AasbHeriie

ITIOCAC nMeEeT

HQ.6AIOACH9. TOABKO IIOCACAHEM,

Ha6A}OA€HI/IH AOAXHBI BHCCTH SICHOCTH B BOIIPOC,
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YCTOHYHMBA AW AAHHAA MHOIOKOMIIOHEHTHAA
CTPYKTYPa, HAH JKE€ 5TO €CTh PE3YABTAT KAKHX - TO
AOKAABHBIX COOBITHI. OTMETHM, YTO ABA M3 STHUX
KOMIIOHEHTOB y AmHHH Ho ¢ HexoTOphIMI

M3MECHCHHAMM B AYYEBBIX CKOPOCTAX
HpUCyTCTBYIOT B crekrpe Hopoii B Teuenme
boaee moayropa mecames  (01.09.2013 -

17.10.2013). 3a »sT1OT mEPHOA OACCK 3BE3ABI
YMEHBITIHACH TouTH Ha 4™ B Aydax V.

01 cerrsiops 2013r (KpAO) -40 xa/ ¢ 560 xm/ ¢
06 cerrsibps 2013r (LTAO) -57 xam/ ¢ 523 xm/e¢
18 cenrsiops 2013r (ITAO) -55 xv/ ¢ 513 xm/¢
24 cenrsiops 2013r (LTAO) -24 xam/ ¢ 518 xm/ ¢
02 oxrs6ps 20131 (ILIAO) -20 xa/ ¢ 521 xm/¢
17 oxrs6ps 2013r (ITAO) -24 xm/ ¢ 506 xn/ ¢

CpaBHUTEABHBIN AHAAU3 PE3yABTATOB
CIIEKTPAABHBIX HAOAIOACHHUI pasAamdHbrx HoOBBIX
HA Pa3HBIX CTAAHAX SBOAIOIHH ITOKA3aAH, YTO,
HECMOTPA pasHoOOpasue
CIIEKTPAABHBIX H3MEHEHHH, B 1ieaoM Bce Hobre
SIBASFOTCS
IIPOXOAAT HMACHTHYHBIH IyTh CIIEKTPAABHOTO
pasButaa. C  ILEABIO CHCTEMHOIO H3yYCHHUA
CIIEKTPAABHOI 5BOAIOIIH Hospix Mak-
AodamaOM ~ OBIAA  IIPEAAOKEHA  CHCTEMA
KAacCHpUKAIIIN CIIEKTPOB
ITOCACAOBATEABHO CMEHSAIOIINX APYI Apyra pas:
IIPEAMAKCUMAABHBII CIIEKTP, TAQBHBIN,
A PY3HO-HCKPOBOIT 1 OpHOHOB (cM. Puc.2).

B cnexrpe mpaxrmueckn Bcex HoBpix 3Besa,
Cpa3y IIOCA€ MAKCHMyMa BCITBIIIIKI
CHABPHBIMH AUHUAMU ABAAIOTCA OaABMEPOBCKHE
AMHIH BOAOPOAA.

Buapamc [12] mpearoxkuA HOByIO cucremy
KAaaccudurannu cuekrpos, rae Hosere 3Be3sAbr
PasAEAIFOTCA Ha ABa CIIEKTPAABHBIX KAAQcca: B
TEYCHUE

HA OoABIIIOE

3BC3ADBI CXOAHBIMI O6’I)CKT2,MI/I "

B BHAC

CaMBbIMH

IIEPBBIX HECKOABKHX AHEH ITOCAE
MaKCHIMyMa OAE€CKa II0 HMHTEHCHBHOCTH, IIOCAE
BOAOPOAHBIX AMHHH, OABAfIOTCA AHOO AMHIH
Fe II B coueranum ¢ APyTUMH AMHHUAMH HH3KOTO
Bo3OyxacHusa (Na I D, O I, Mg I, Ca II) ("Fe I1"
HOBEIE), AHOO OoAee  BBICOKOIO
Bo30ykAeHuA Takue, kak He II, He I, N III man
N II ("He/N" uossie).

Ha Puc.5 moxasama sBoarorusa mpoduaeit
3AIPEIIEHHBIX AMHHMII HEHTPAABHOIO KHCAOPOAA
U OAHQKABl HOHH30BAHHOIO 430Ta. XOPOIIO
IIPOCAEKHUBAFOTCA BO3PACTAHHUA HHTEHCHBHOCTH

AVHHI CO BPEMEHEM.

ANHHWHA
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Puc.5 Ipoduan sanpemennsx ananit A6300[OI] u A5754 [NII] B cuexrpe Nova Del 2013. TTpoduan HOpMupoBans! K
KOHTHHYYMY 1 AAfl HATAIAHOCTH HAAFOCTPAITHH CMEIIEHBI BBEPX ITO OCH MHTECHCHBHOCTHL.

IIpu ostom crpykrypa npoduaeii (AydueBbie
CKOPOCTH OTAGABHBIX  ACTAACH) ITOYTH
coxpansercs (ocodenno y aunun 6300 [OI]).

[Tepsorii criektp ObIA mOAyYeH uepe3 21 AeHb, a
yepes  ABa

MaKCHUMyMa BCIIBIIITKH. baeck 3BE3ABI 324 OTOT

MOCAGAHUH - MecAIa  ITOCAE
IIEPHOA YMEHBIIUACA ~3.5 3B€3AHBIC BEAUYHHBI B
Aygax V.

M3 Puc.5 MOKHO 3aMETHUTB, 9TO TEMIT YCHACHHSA
3AIIPEICHHBIX
nepasHOMepeH (ocodenno 1o auamu 6300 [OI]).
Kaxk BuaHO u3 kpuBoii Oaecka (Puc.2), 3a meproa
HAIIUX CHEKTPAABHBIX HaOAIOACHUIL, MEKAY I -
II u II — III crekrpamu TeMmI IapeHHE OAecKa
MeAAeHHBIH; Mexay III - IV temm maaenme
Oaecka craa Goabime, a mexay IV - V. Oaeck
3BE3ABI PE3KO ImaAaA. Taxkmm oOpasom, Temir
VCHACHUA HHTCHCUBHOCTH AMHHIT COTAACyeTCs C
TemrioM IapcHusA Oaecka. Ilo-Buammomy, 9T10
CBA3QHO C TEM, 9YTO PE3KOEe IIaACHHE OAECKa,
CIIEKTPAABHO COOTBETCTBYET OCAADACHHIO €€
HEIIPEPBIBHOIO  CIIEKTPA, done
OBICTPOrO OCAAOAEHUSA, YCHACHHE 3aIIPEIIEHHBIX
AWHHHI BBITASAUT "BCOBITIKON'". DTa TakKKe OAHA

HMHTEHCUBHOCTU AVHUHA

n Ha €ro

U3 OCOOEHHOCTEH CIIEKTPAABHOIO ITOBEACHHS
HoBpIx 3Be3A.
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NCCAEAOBAHUNA HAYUHOI'O HACAEAUA HACUPEAAWHA TYCU,
TTPOBOAMBIIIMECSA B ABEPBAUAYKAHE TI'. Aox. MAMEABENMAU

© 2013 r. A.A. Aran, P.A. 3eiinaros

T amaxuncxas acmpogusuueckas obcepeamopus um H. Tyeu HAH Asepbaiioncarna
(e-mail: atail951@yahoo.com)

B oroit craree, mocesamennoir 100 Aetnro wmssectHOMy ydeHoMy [llamaxumeckoil acTpodH3HMUEcKOR
obcepparopun um. H. Tycu HAH AsepGaiiaxane, AOKTOPY (DHSHKO-MATEMATHYCCKUX Hayk |abmbOyase
Nsadapkyan orasr MameADeiiAn, pasoOpaHEL €ro TPYABI B 0OAACTH NCTOPHUN ACTPOHOMHUH, B OCOOCHHOCTH
HMCCACAOBAHUA II0 aCTPOHOMIYECKOMY HacAearto H. Tycu u B eAOM Hay9HOE TBOPYECTBO.

I'abubyana  Amadapkyay
orAel  Mawmeaberiam  ObIA
IIPU3HAHHBIM CIICIIHAAHCTOM
110 aCTpOHOMUM, T.C.
actpodusuke, HCTOPUN
ACTPOHOMHUH M MATECMATHKIL.
3HAYUTEABHYIO YACTh CBOCH

KA3HU OH OCBSITHAA
I/ISY‘ICHI/IIO HaY‘IHOFO
HACAGAMA,  BBIAAIOIIEIOCH  a3epOAMAKAHCKOTO

yaeHoro cpeareekoBb M.H. Tycu — dpuaocoda,
MaTeMaTHKa, ACTPOHOMA, OCHOBATEAA 3HAMEHUTOM
mupe  MaparmHckoi
0bCcepBaTOPHH.

I Asx. Mameabetian poanaca 1 aexadbps 1912
roaa B ceae [laran Haxoadrremcs B OKPECTHOCTH
ropoaa baky. B 1925-29 r1r. om yumaca B
IIEAATOTHYECKOM TeXHHKyMe; A0 1933 roaa Bea
IIPEIIOAABATEABCKYIO paboTy B CabyHYnmHCKOM
paiione r. baky.

B 1933 rOAy 1O
AsepOatiakarckoro Hapoanoro Kommccapmara
[Ipocserenus T Ax. Mameabetian OBIA
manpaBAeH B Aenmurpaackuii (e CaHkT-
[TerepOypr) rOCyAapCTBEHHBIH YHHBEPCHUTET C
LIEABIO ITOAYYCHNSA BBICIIIETO 0OpazoBanus. [Tocae
OKOHYAHHA pHU3UKO-MATEMATHIECKOTO
dakyaprera yumBepcurera B 1938 roay om
paboTaa

B ACTPOHOMUYECKOH

PEKOMEHAAITNN

B baxkmuckoM — rocyaapcrBeHHOM
VHUBEPCUTETE kacpeape  reodpusnku
ACTPOHOMHH ~ BHAYAAEC  ACCHCTEHTOM,
CTapIIHM IIPEIIOAABATCACM.

byayuan eme cryaemtom  (1933-1938)
Aenuarpaackom (mprHe Cankr-IletepOyprckom)
FOCYAAPCTBEHHOM YHHBEPCHTETE I A
MameAGEHAN  IIPOCAYIIAA ACKIUH IIO  KypCy
HEeOECHOM  MEXAHUKH  H3BECTHOIO  PYCCKOTO

yaenoro, 4acHa kxoppecmnonaeata AH CCCP,

Ha %1

IIOTOM

B
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npodp. M.®. CyO0oTmHA, KOTOPBIH YIIOMHHAA
H.Tycn, TOBOPHA po MaparuaHckyro
ACTPOHOMHUHYECKYIO OOCEpBATOPHUIO H  PabOTHI,
BBIITOAHCHHBIC HAa HEH. 3Aech y Mameaberian
BIICPBBEIC BOSHHK MHTEPEC K U3YICHUIO HAYIHOIO
macaeansa H. Tycn.

AaapHeHIIHMI T Aox.
Mawmeaberian OBIAO cAyxkeHHE HayKe. Baaroaaps
€ro KPOIIOTAHBOI pabOTBI HEKOTOPBIE OTKPBITHA,
OBIAT

CMBICA KU3HH

IIPUIIICHIBACMBIC
BO3BPAILICHBI CBOEMY HAPOAY.

B 1946 roay oH 3ammTHA KaHAHAQTCKYEO
auccepranuio  Ha Temy «llepemoc aAyumcron
sHepruu B atMocdepax 3Be3A», a B 1964 roay
3AIUTHA AOKTOPCKYIO AHMCCEPTAITHIO HA TEMY
«OcnoBareAp ~ Maparuackoii — obcepBaropun
Hacupaaanu Tycm.

Tax xak I'.Asx. MameAGeHAT ObIA aCTPOHOMOM
IO CIHEIIHAABHOCTH, TO 9TO IIOMOTAO €My CTaTh

3aITaAHBbIM y‘ICHbIM

VAQYHBIM M AOCTOHHBIM  HCCAEAOBATEAEM
macaeana  H.Tycm, TBOpYecTtBO  KOTOpOTO
00A2AQAO HOBATOPCKUMH u

SHITAKAOIIEAMYECKIMH 3HAHMAMM.

XOopoIIo u3BECTHO, YTO HAPOABI BOCTOUYHBIX
CTPaH AAAU MHPY OAECTAIIUE IIACAABI YICHBIX C
PA3AHYHBIMI TBOPYECKIMU KAY4ECTBAMM,
KOTOPBIX
OCHOBATEASIMH OTAEABHBIX HAYYHBIX AUCIIHIIAHH.
B nmBmAnsoBanHOM 0OIIIECTBE BPAA AH HAMAECTCA

YCAOBCK, OTPI/IL[aIOLT_[I/II‘/‘I X HC3AMCHHUMYIO POAD B

OOABIIIMHCTBO u3 ABAAAUCH

CO3AAHUU TAKOM MATEMATHIECKON AUCITAIIAVHEI,
KaK IIAOCKaf 1 CPepHIECcKas TPUTOHOMETPHA.
B.A. Poserdeaps [1] ormernma, 91O BKAAA
HAPOAOB CTPAaH HCAAMa B Pa3BHTHE aCTPOHOMUH
TPYAHO IT€peoneHHTh. AOCTATOYHO CKa3aTh, YTO
OOABIIIMHCTBO HA3BAHUN 3BE3A, IIPHHHMACMBIX
ACTPOHOMAMI, IIPEACTABAAIOT COOOM UCKAKCHHBIC
apabckue Ha3BaHHA, U3 apPaOCKOIO JKe A3BIKA,
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OBIBIIIETO OCHOBHEIM A3BIKOM HAYKH B CTPaHAX
HCAAMA 3aMCTBOBAHBI U TAKHE ACTPOHOMUYECKHUE
TEPMUHBI, KAK 3€HHT, a3UMYT, aAbMyKaHTAPATHL,
AAHIAAABI I APYTHE.

AAf TOro, YTOOBI PEIINTH ITOCTABACHHYIO
IepeA  CODOM  33Aa9y 1O HMCCACAOBAHHIO
tBopuectBa  H.Tycn, T Ax.  MameaOefian
OIIHCBHIBACT HCTOPHYECKHE YCAOBHUA Pa3BUTHA
HAyKH W 110 CyIIECTBY YVPOBEHb HAYYHBIX
Aoctmxenuii B Bocrounom mmpe B TedeHHH
OOABIIIOrO IIEPHOAA BPEMEHH, HAYNHASA CO BPEMEH
apabaMH  TEPPUTOPHH  APYTHX
rocyAapcts. C 3TOMH IIEABIO OH AECTAABHO H3yJaeT
poAb  baraaackoil  acTpOHOMO-MATEMATHYECKOM
B

3aBOEBAHUI

IITKO ABI pPasBUTHUM HAYKH, AQBINEH MHPY
BBIAQIOIIIXCA JYCHBIX C AOCTATOYHO OOTATBIMI
HAYYIHBIMHI HACACAHAMI.

I Axx. MameaDeliAn AOKa3BIBAET,
VCTAHOBAGHUA  MYCYABMAHCKOH  PEAHIHH
crpanax Cpeanmeir Asmm n Kaskasa yposenb
HAYYHBIX 3HAHHUII OBIA AOCTATOYHO BEICOK. B
CTOAUYHBIX TOPOAAX, IPU ABOPIIAX Iapell HAU
XaHOB HMEANCh HAy9YHBIC I[CHTPBI, IICPBBIH U3
KOTOpBIX cpopmupoBascs B Hadase IX Beka B
baraaae npu Xaaude Mamyre. On ormedaer, 941o
B barpaackoil acrpoHOMHYECKOM O6CCpB2.TOpI/II/I
paboTaan yaenere  Bocroka:
Myxammes Xopesmm, Axmes bern  AOayasa
(Xaberya Xacub) Mapsasn, Xaaua ben Abaya
Maaunk aap MepsBappuanu, Aap A6Oac ber Cana
aap AxoBxapu u Ap,. Myxammea O6er Myca Aab
Xopesmu  (MHOTAQ -Xopesmu) AOy
ADAyAAAX  OBIA  PYKOBOAHUTEAEM  baraaackoit
obcepBaropun npu «Aome Myapoctmy. I' Ax.
Manmeaberian B paboTte «AAAKEDD Ba aAMYyKaOaAa»
XOopesMH HAXOAUT MHOMKECTBO OPHIHHAABHBIX
TCOMETPHYECKOH  aATeOpBHI,
CBHACTEABCTBY  HEKOTOBIX  VYCHBIX,  OKa3aA
orpoMHOE BAHAHHE Ha Tapraspsa, Kapasanma n
Ap-[19]

HexkoTopsre acieKTsl, OTHOCAIINECH K KHU3HU U
tBopuectBy H.Tycu B pasmoe Bpems m3ydaAnch
Bcecroponnee
nccaeAoBaHue HaygHoro nHacAeams H.Tycu B
ocHoBHOM 1mpuHasAexkuT [LAx. Mameaberiam,
KOTOPBIN OTAIYAETCA OT MHOTHX APYIHX aBTOPOB
TEM,  9TO OH  fABASIACA  BBICOKOKBAAU-
dpunmposanabM acrpoHOMOM. A mmotomy ' As.
MameADEHAN YAAAOCH AOCTATOYHO OOBEKTHBHO
HICCAEAOBATD TBOpUECKyIO AeATeabHOCTS H. Tycw,
YTO AAAO IIOMCTHHE OOABIION BKAQA B HAIIY

YTO AO
B

BBIAAFOIITHCCA

HI/IH_IYT

CITOCOOOB o

MHOTHMM aBTOp aMIH.
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ITMBHAN3AITHIO. IIporpeccusrbre HAEH
TpuAiaTuAeTHEro yaenoro, H. Tycu, uzaoxenmsie
B "Axaarm Hacupu" BbI3BaAM OTpHIIATEABHYIO
PeaKIIHIIo KpyroB
(Accacunsl - TaliHAA PEAUTHO3HAS OPraHU3AIINA, B
OOABIIIMHCTBE CAYYIA€B ACHCTBOBABIIAA B ITOAB3Y
bBaraaackoro  xaamdara) ©  MyCyABMaHCKOIO
AyxoserctBa. Ilo muenmro I Ax. MameaOefian
9TO ITOCAYKHUAO ACHCTBUTEABHOM IIPHUYHUHOM €Io
apecTa, KOTOPHIM IPOAOAKAACA AO 1256 TOAR, T.€.
OoAee ABAAIIATH ACT. B 9TOT THKEABIN ITEPHOA OH
HaITrmCaA IICHHBIC prAbI.

IIPpaBAIITHIX aCCaCHHOB

PazHele BepCcHH  COYMHEHBI MCAAMCKHMI
HCTOPUKAMH C IIEABIO  OIpaAuTh  Xaauda
Mocracuma oT OOBUHEHUSA B apecre

Hacupaaannma. I Ask. Mameabetiau yroaHna, 910
KOIAA4 OBIAM ITOKOPCHBI aCCACHHBI M baraaackmii
Xaaudar, Moxramam Hacup m Mon Aakarm
AQKE HE IIOTEPAAN CBOHX IIOCTOB, HECMOTPA Ha TO,
9T0 XyAary XaH BCETAA IIPHUCAYIIUBAACA K
mueHnro  Hacupaaamma.  [Toatomy
OAAraTh, YTO HMAU OHH HE OBIAWM 3aMEIIAHBI B
apecte Hacmpsaamna, mAM OH OTHeCCA K HHM

MOXHO

BEAHKOAYIIIHO.

T Asxx. MameaDerinm, usydas
TBOpYECKyro AedAreabHOCTs H.Tych, ycranopma,
YTO B PAa3sHbIC BPEMEHA €r0 HAYYIHBIE AOCTIKEHUA

ITO3TAITHO

IPUIINCAAUCH PAa3HBIM YYCHBIM MHpPA HAH
CYUTAAUCH  OOBIYHBIME,  OOIEIIPU3HAHHBIMH.
Hampumep, M. Bamenko-3axapuenko,

xapakrepusya 3acayru AOyap Bada B oOaacrtm
TPUTOHOMETPUN  OTMEYACT,
IIOCTPOHA TPUTOHOMETPUYECKHIE TAOAUIIBI AAF tg
U Ctg, 5TUMU (PYHKIIUAMU OH BOCIIOAB30BAACH AAS
VIIPOILICHUA AO
TpUrOHOMETprUYecKnx BoipaxkeHni. [locae aTmx
crpok  Bamenko-3axapueHKo  cpasy ke
OOBEKTUBHO CHIKAeT poAb AOyap Bada u
OTPHIIAET €TI0 3aCAYTH, 4 BCIO 9Ty OH IIPUIINCHIBACT

9YTO HMIMCHHO OH

HN3BCCTHBIX YiKE HCTO

He
PermomonTany [2].

I Asx. MameADEHAN OTMETHA, 9TO OAAroAaps
mpomsseAcHnro [lakaya T'mra" ("Tpakrar o

IIOAHOM  9YETHIPEXCTOPOHHUKE") — IAOCKat |
cpepuaeckas TPUTOHOMETPHUSA IIOAYYHAQ
daxrmgeckoe 3aBepIIICHIE u cTana
CAMOCTOSTEABHOM MATEMATUYECKOM
AUCIIHIIAHHON. B aToM mpomsseaennn Brrepsbie
Hacupaaana  aaer mnosAtme  cepHIecKOro
IIOASIPHOTO TPEYTOABHHKA. Baxuerinme

orkperruad H.Tycum B oOaactu TpuroHomerpun

cuycrsi 200 Aer OBIAM  3aHOBO  "OTKPBITHL'
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HEMCIIKUM  4aCTPOHOMOM M MaTEeMATHKOM
PernomonTtanowm [06].

I'Asxx. MameabeliAu HOCAE  OOHAPYKEHHSA
tpyaAa  H.Tycm  "Tpakrar o  moaHOM
YCTBIPEXCTOPOHHHUKE" YCTAHABAUBACT, YTO, BO-
IIEPBBIX, BBEAECHHBIE AOyAB Bada

TpUroHOMeTprYecKkue (PYHKINU tg U Ctg HE OBIAK
3a0bITEL. Bo-Bropeix, H.Tycn mokasemBaer, 4TO
nMeHHO AOyAp Bada asan aaft tg um ctg
cootBercTByFOIIHE (DOpMyABL. B-Tperpux, erme y
Hacupopamaa  Tyem B "3max  Dabxann'
BCTpedacTcs IIECTU3HATHEIE
TPUTOHOMETPUYECKHE TAOAUIIBL, KYAAd BKAFOYCHBI
CHHYCHI H TaHTeHCH depe3 1", a B paborax
VAyrOeka 1 €ro COBpEMEHHUKOB HMEIOTCA OOAee
TOYHBIE TAO AUIIBL
VCOBEPILIEHCTBEHHBIE CITOCOOBI AAfl BBIYHCACHHSA
CHHYCa OAHOTO IPaAyCa.

I'Asx. MameaOeliam — aHAAHSHPYA — TPYABI
H.Tycn obmapyxkua, ato mmenHo AOyap Bada
BIIEpBBIe CHOPMYAHPOBAA K AOKA3AA TEOPEMY
TAHTCHCOB, IIOAYYHA 3HAYCHHE CHHYCA OAHOTO
rpaayca, T.e. Sin 1° 0,017452406, Aokazaa
teopemy cunycos [3]. Kpome Toro,
SHTY3HA3MOM H OOBEKTHBHO OIINCBIBAA HAaHOOAEE
BaKHbIE HAYYIHBIE AOCTIKEHUSA, IIPHHAAACHKAIIIE
yaeHbiM Bocrounoro mmpa. OH AOKasaa, 4TO

TPUTOHOMCTPHUHYICCKIC nu

OH C

TaOAHIBI (CHHYCOB M TaHIeHCOB) PermomoHTaHA
mepeoaoM  tabamm  H.Tycu
UAM  KAKHUX-HHOYAb WX  KOIIHIH.
OOCYKACHHE  KaKAOTO
ICTOPHYECKOro  (pakra CO  CTOPOHBI
MameADeiAn, — emme  pa3  AOKa3BIBACT
CTPEMACHHE K OOBEKTHBHOMY BBIIBACHUIO BKA2AQ
KQ’KAOT'O YIEHOTO B HAyKy [4].

O MHOIHX BOIPOCAX, B 9ACTHOCTH O MECTE
poacaus H.Tycum wnmerorcs pasamdHbie
nporusopeunBrie cBeAeHus. I Ak. MameaOerian
ocHOBbIBasACh Ha (pakrax coBpemenHnka H.Tycm

ABASIFOTCS
Vayroexa,
AeraabHOE

%8

HAy4IHO-
T Ax.

€ro

nu

Pazayasa Pammpspanna [5], ycraHOBHA, 9TO OH
POAHACA B Xamapame.  Pammasaanm,
copemeHHnK Hacupaaanna, AMIHO OBIA 3HAKOM
c aum. Koraa Xyaary xaun ocsoboana H. Tycu u3
ITIA€HA Y ACCACHHOB, €TI0 POACTBEHHUKH EITI€ TOTAA
HAXOAHAUCH B ropoae Xamasaue. Y H. Tycu Opiao
TPH CBIHA, U IIOTOMKH YYEHOIO KHUAU B Mapare A0
repBoii moAoBUHEBI X1V Beka, a 3aTeM IOCTEIIEHHO
repeexaAn B I. OpAyOaA U €ero OKpeCTHOCTH.
[Toromxkn H.Tycm B konme XVI u B Hauase
XVII BB. 3aHUMAaAM KPYIIHBIE T'OCYAQPCTBEHHBIE

T.

44

mocTel 1pu cedeBUAAX, OCOOEHHO IIPH IIaxe
Mcmanae I u mraxe A606ace 1.

I'Axk. MameAOGEHAN  yKa3bIBACT, YTO HAaA
BXOAOM AO CHX ITOp COXPAaHHBIIIECTOCH 3AAHUA B
ropoae OpayOaae umeercs ykas mrax A6Oaca I 06
ocBobOxAeHnN HaceaeHns OpAyOAACKOTO MaxaAa
OT BCEX HAAOTOB BBHAY IPOKUBAHUA TAM IIPAMBIX
notomkoB H.Tycn. Otmernm, uto B IOkHOM
Azepbatipkane cxuByr noromkn H.Tycum 1o
dammann Hacupn, a cOTHE 13 ITOTOMKOB KUBYT B
CeBeprom AzepOariakaHe.

Muorue azepOaliAKaHCKHE YYEHBIE U ITOTHI
nmvenosasu Hacupaaanna -Hacup Tycn, uroraa
AGy Awadap (orerr Amadpapa). [Tpoucxoxaenne
3TOTO IPO3BHUIIA AO CHX ITIOP HHKOMY HE YAAAOCH
OOBACHUTD.

OAHAKO AOATOE BpemA
PEAKIIMOHHBIE OYP/KYa3HBIE HCTOPUKH CUHTAAH
a3epOANAKAHCKOIO  YYEHOIO

H.Tycu  apabckum  wnam
ITEPCHACKHM YIEHBEIM, 2 (DEOAAABHBIE IIEPCUACKHIE
HICTOPUKH HCKa/Kas ITOAAMHHBIE AOKYMEHTBI 00

CAHUIITKOM

BBIAAIOIIIETIOCA
CPCAHCBCKOBBA

a3epOAMAKAHCKOM IIPOHCXOKACHUHI
HacupspanHa BBIAABAAHM €rO 32 IIEPCHACKOIO
yaeHoro. l3yuas HOAAMHHBIE — AOKYMEHTHI,

OTHOCAIITHECH K ITPOUCXOKAEHUIO H.Tycu, I'.Ax.

MameADeHAN  TBEPAO  VIBEPIKAACT, HUTO OH
IPUHAAACKAT  HMEHHO  a3epOalAKAHCKOMY
HAPOAY [5].

T Aok Mameabetiau YKa3BIBACT, 9TO

"3uak  DAbxaHH"
(DApxaHCKasA TaOAHIIA), COCTOAIINNA M3 HYETHIPEX
KHUT SBASICTCA KOAAGKTHBHBIM TPYAOM VYEHBIX
Maparanckoii obcepBatopuu 3a 12 aAer; 3TOT
kataAor opopmaen u cocrapAer camum H. Tycu
ITIOCBAIIEH XPOHOAOTHH Pa3AHYHBIX HAPOAOB, a
TAKKE CIIOCODAM IIEPEXOAA OT OAHOIO BHAQ
AETOCYHCAEHHUSA K APYTOMY.

Or™vernm, "3upk Dapxanu"  ObIA
E€AMHCTBEHHBIM ACTPOHOMHYECKHM KaTaAOI'OM B
tedenne 200 Aet (A0 CTPOHTEABCTBA Y AYTOCKCKOM
00cepBaTOPHM), U3 KOTOPOIO ACTPOHOMBI OpaAn
BCE ACTPOHOMMYECKHE CBEACHHA AASl COCTABACHUSA

ACTPOHOMUYECKUI  KaTAAOT

9TO

CKECTOAHBIX KaACHAapCfI %8 S(i)CMCpI/IA.

T'"Axx. MamMeAOEHAN BBIABHA, YTO PA3ZHOCTD

bl
cpeAnux ABmxeHH COAHIIA IO  COBPEMCHHBIM
AarabiM u 1o H.Tycu pasma 0",00120. Taxoe

360°
)

CIIIC pas CBHUACTCABCTBYET O HOpaSI/ITCAbHOI‘/‘I

yAauHOE NpubAMKeHne 3HadeHuA [ (U =
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TOYHOCTH  ACTPOHOMHYECKHX  HAOAFOACHUIA,

HpOBCACHHbIX B MaparaHCKof/i O6CCpBaTOpI/II/I

(n=3548",32980 COBPEMEHHOE 3HAYEHUE,
pn=3548",32880 o H.Tycu) [4].
Mceaeays "3uAK Dapxasn" T A

MameAOEHAN TIPHITIEA K BBIBOAY, YTO U3MEHEHHE
AOATOTBI arrorest Coamnria, BIIEPBBIC
OOHAPYKEHHOE apabCKuM ACTPOHOMOM
Aanberann B X Beke, OBIAO BHUMATEABHO
npoanasusuposano H.Tycu u ycranoBaeHO, UTO
u3-3a
PABHOACHCTBHSA K 3aIIaAy B TEUCHUE CTOACTHA BCE
TOYKH HEOECHOH chePBI U3MEHAIOT CBOIO AOATOTY

ra 1° 23", 4 [4].

OTCTYIIACHHA TOYKHN BCECCHHCTO

I'Axx. Mameabeliam  orMedvaer, dYro 0Oe€3
I€AMOLIEHTPUYIECKOM KAPTHUHBI CoaHevHOMN
CHCTEMBI HEAB3f OBIAO IIOCTPOHUTBH  TAKYIO

H3AIIHYIO CHCTEMY, KaKyro mmoctpoua [Troaemei.
OH yIBEp:KAAET, YTO CYINECTBYET IO KpaliHen

Mepe OAUH MPOCTEHIITNIT cmocob AAS
OITPEACACHUSA TEAUOIIEHTPHUYIECKOTO u
I€OIIEHTPUYECKOIO PACCTOAHUA IIAAHET. ODTOT

CIIOCOO BBHAY IIPOCTOTBI MOT OBITH AOCTYIICH
APEBHHM acTpoHOMaM; HO Ilroaemero ObiA
HU3BECTEH €IIE APYrOM CIIOCOO, TIPH ITOMOIIH
KOTOPOIO €My VAQAOCh OIIPEACAHTH PAAUYC
sruikAa. Kpome Ttoro, mo Muenumrio [LAK.
MameADGEeHAN, MOXKHO OTMETHTH CIIE  OAHO
BAXHOE O TOM, d9TO IlTOoAemeeBa cmcrema
SIHITUKAOB B ACPEPEHTOB CAYIKHT AAS IIEPEBOAA
HEPABHOMEPHOI'O ABIKEHUA B PABHOMEPHOE.
IToMuMO 3TOrO, OH YCTAHOBHA, YTO ABHKECHIE
Mepkypua H.Tycu mpeacTaBafA cAOkHEE, HUeM
asmkenne Mapca, Benepsr, FOmmrepa u Carypna
[4]. Aeraapnoe H3yYCHIE TAOAMIT
reorpaU9YeCcKuX AOATOT IIAQHET IIOKA3BIBACT, UTO
cpeanecyTounsie Amxenusa Carypna, FOmmrepa
n Mapca OIPEACACHBI C BBICOKOH TOYHOCTBIO;
oT
HE3HAYNTEABHO

OHI
CUIIIAPXOBCKHX
OTAHYAETCA OT COBPEMEHHBIX (B TBICAYHBIX AOAAX
cekyHA) [4].

I Asx. Mameaberian ykaspaer, uro H.Tycm
ABIKEHHE AYHBI IIPEACTABASIA IIPU  ITOMOIIN

SHAYUTCABHO OTATYIAFOTCA

" O4YCHDb

mrectu cpep U 9TH HOBOBBCACHHSA B AAABHCHIIIEM
eme B
YCAOMKHHTD TEOPUIO ABIKEHHA AYHBI U IIAQHET.
ITo xoae Takoro poaa pabor H.Tycu aokasbBan

MOTAX  TOABKO OOABIIIENT  CTEIEHH

[4] HOBEIE reomerpHUECKHE TEOPEMBI, BBIABASA
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CBOMCTBA TAKHX KpPHUBBIX, KAK OIIHIIUKAOHABI,
TUITOIIUKAOHABL M AP.

ITorpebosaroce AAATEABHOE
BpeMs, ITOOBI, B KOHIIE - KOHIIOB IIEPEHTH OT 3TUX
KPUBBIX K 9AAHUIICAM AAfl OIIMCAHUS ABIIKCHHSA
IAQHET, 9TO0 IIO3BOAHAA OBl TOABKO
I€AHOIICHTPUYECKAA CUCTEMA.

Hapo
BKAIOUaeT B ceOsA Tabammy reorpadmdeckux
KOOPAHHAT 256 HACEACHHBIX ITYHKTOB Ha 36MHOM
mrape.  Kak TPYABI ~ OBIAM
IIEPEBEACHBI HAa AATHHCKIN A3BIK U H3AAHEL B 1652

AOCTATOYHO

OTMETUTh, 9TO  “BuAK-DAbxann’”’

U3BECTHBI, OTH

r. B Aompone [7, 8]. T Ax. Mameaberian
VCTAHOBHA, HYTO C OOABIIOH H3BECTHOCTBIO
IIOAB30BaAUCh B  EBpome Tabammer  Ooaee

ITIO3AHETO ITPOMCXOKACHHSA, HMCHHO TaDAMIIA,
cocraBAcHHasgs H.Tycm AAs MOHrOABCKOro xama
Abaru [9].

Kpowme Toro, I'. Aux. MameAbeAn BBIABHA, ITO
HAYAAO AOATOT HACEACHHBIX ITYHKTOB B TaOAHIIE
H.Tycu B3aro na 34°-35° k 3amaay ot I'punsmya,
T.e. HadaAbHBIN Mepuaman y Hacumpospanna
IIPOXOAHUT dYepe3 BOCTOYHYIO dacTh HOKHOM
Amepukm.

BosHukaer BOIPOC: HEYKEAH 3TO HAYaAO
KOOPAHMHAT ABASICTCA PEAABHBIM, B TO BpEMs Kak
Amepuka Obira OTKpeITa B 1492 1., a TabAHMIIA
H.Tycu cocrasaena B 1271 1. [9]. Aas Toro, aTo6s!
AOKa3aTh AOCTOBEPHOCTH CBOHX HCCACAOBAHMIMA
I'Axx. Mameabeliau
X.Koaymb6a [10].

I Asx. MameAGEHAN TOYHO YCTAHOBHA, YTO BO
BCEX TaDAMIIAX reorpaUYecKux KOOPAHHAT,
COCTaBAGHHBIX IIOCAEC TabAmIr MaparuHckoi
obcepsaropun, B EBpone n Asuu Ao korma XVII

aHaAI/ISI/IpyeT AHEBHHUKU

B. IIPUHUMAACH, KAK IIPABUAO, HAYAABHBINA
MEPUAHAH Hacupaaanna. Ve He
OTPHUIIAEMBIMI dakramu ITOATBEPKAACT

cBuAeTeABCTBO KoAymOa 0 TOM, 9TO AO HEro Ha
KapTaxX MHpa OBIAU YKa3aHBI AHTHABCKHE OCTPOBA
u bpasuans, B BUAE OTAEABHOIO OCTPOBA. DTUM
ycranoBAeHo, urto  X.Koaym6 ABAAACH
IIEPBOOTKPBIBATEACM AMEPHKH.

B tmxensiit mepuoa xusnm, koraa H. Tycu xua
y accacHHOB AO 1256 TI., OH HAIIMCAaA TaKue
3ameuaTeAbHBIE TPYABI Kak “TIlapxu aa-Hrrapar”,
“Taxpup  Maamxectn”  “Taxpup  Orawmanc”

HC

(“M3aoxenne  DBKAHAQ”), KOTOpPbIE  OBIAHM
3aBeprireHsl B 1248 1.

B  ucropum  pasBuTHA HOHATHH — 9HCAA,
IIEPEMEHHON BEAMYITHBI n CO3AQHUSA
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HEEBKAHAOBOH reomerpun “Taxpup Orawmanc”,
HaPAAY c APYTHMA ITPOU3BEACHIAMU
Hacupsaanba 3aHEMaeT BBIAAIOIIECECA MECTO U
ABAACTCA BEANYAUINNM IIAMATHUKOM B HCTOPHH
PasBUTHA MATEMATHICCKOHN MBICAH.

Orkporrus Hacupaaanna ObIAT ITOATOTOBAEHBL
yCIEXaMH MaTeMaTHKOB barmkaero Bocroka n
Cpeaneil Asum 1 B OCOOCHHOCTH MATEMAaTHKOB
Aszepbatiakana, Tasxukucrana 1 Y30eKncTaHa B
IX-XII croaermsax. Baxnyro poAb B IMOATOTOBKE
TBOPEHUI Hacupaaanna CBITPAA
asepOatipkanckuil yaeHerii AOya Pasa Tabpuswy,
y30ekckue ydenele Moxammea Xopesmu u A0y
Peiixan bupynn m Taaxnkckmii yuenwrii Omap
Xarisam.

B mpousseaennn “Taxpup Dramauc” H.Tycn
IIPEAAOIKHA HOBBIH IIOCTYAQT B3AMEH IIATOIO
mocryAata  EBKAmA2 © pasBHA  TEOPHIO
orHomennit. Kpome storo, H. Tycn caeraa maOTO
AonmoaHeHN! K “‘Hagaaam™ EBxkAmaa.

3aMeHa IIATOrO IIOCTYAQTA ABAAACH BAKHBIM
IIATOM BIIEPEA B ACAE ITOATOTOBKH OTKPBITHSA

reoMerpur  /\OOAYEBCKOIO 1 HEIBKAMAOBOM

I€OMETPHH.
I Aox. Mameabeiian THIATEABHO
npoanasusnposas  Tpyasl  H.Tycm  BeIABHA
CAEAYIOITIEE:

1. “Taxpup dramanc” HacupsaanHOM Harrca B
ABYX BAPHAHTAX, IIEPBBIA U3 KOTOPHIX COCTOUT
u3 13, a Bropoit — mu3 15 xmmr, 9ro OBIAO
HU3BECTHO 3aIIAAHO EBPOITEHCKUM YYEHBIM AO
XVI B. B 1544 roay B Pume ObA m3p2H
“Taxpup draumanc’” Ha apadbckoMm s3bike. Kunra
OBbIAQ IIEPEBEACHA HA AATHHCKHH fA3BIK U OBIAQ
n3aana 81657 roay B Aonpone [11].

HTycu B xmumre “Taxpup Oramamc”’ aaer
ACHOE OIIPEACACHHE XOPABI, AYIM, CEIMEHTA,
Kpyra, OKPYKHOCTM H T.A., KOTOpOe B
“Hagarax” wurmopupoBaA OBKAHA. Kpowme
TOTrO, B IepBOoM Bapuante ‘“Taxpup Dramanc”
H.Tycu teopemy  Iludaropa,
AOKA32TEABCTBO, KOTOPOM IIPUBOAUTCA B 36
BApHAHTAaX, a4 BO BTOPOM BapHaHTE AAHHOI

HU3AATACT

KHATH TIPHUBOAATCA 12 HOBBIX AOKA3aTEABCTB
9TOH TEOPEMHL.

"Taxpup Oramauc" H.Tycu sBasercs cambiM
BBIAQIOIIIIMCA TPYAOM CPEAH KAACCHYCCKHX
pador Bocroxa
OKa3aBIIIAM BAHAHUE
passutue matematukun XVI m XVII BB. B

CpCAHCBCKOBbIX YICHBIX

SHAYUTCABHOC Ha

3amaanoit Espomne [12].
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I'Axx. MameaDe#ian — OoT™MEYaeT, 9YTO IIPH
obcepBaTOPHHI OBIAT ITOMEIIEHUA AAS
oubamorexu Ha 400000 xuwur. ITourn Bce TPyAB!
H.Tycu coxpaHHAHCH AO HAIIINX AHEH, a ITOAHBINA
CIIMCOK €ro HAYYHBIX TPYAOB, HAXOAAIINXCHA B
oumbAmoTekax — crpaH  3amaAHoi  EBpomsi,
cocrtaaeH B 1900 r. HeMEIIKMM MATEMATHKOM
I'erpuxom 3yrepom [13].

I'Axx. MameaOetiaun  ykazaa HasBaHusa 76
HaygHBIX TpyAoB H.Tycm, HO ormerma, uro mx
obree uncao 111 [4]. Boabmas 3acayra I'Asx.
MameADGEHAN 3aKAIOYACTCA B TOM, HYTO €MY
VAAAOCh TaK/KE COOPATh CKPOMHBIE CBEACHHA O
HEKOTOPBIX HAYIHBIX COTPYAHHKaX Maparmackoit
obceppatopun.  OH  yCTaHOBHA, 9YTO B
Maparumckoi obcepatopuu Op1A0 O0ace 100
COTpyAHHKOB. ABoe 13 HHX — AKAMAAAIAAUH a3
3eiiam byxapm n ®Pao Myn-um, npekpacHO
saaBime pabory H.Tycm mo Tpuronomerpun
"[llakaya-I'mra", oxazaam OOABIIyIO  yCAyIY
passuTuio Tpuronomerpun B Kwurae. Vmenno
oHu mocrpourn B IlekuHE aCTPOHOMUYECKYIO
obcepBatopuro o ueprexkam  H.Tycm  [18].
Ocoboe Bamsame MaparnHckoi oOcepBaTopun
OIIYTHAN Ha cebe ACTPOHOMUYECKIIE
obceparopun ¥Yayroeka u Tuxo bpare.

T'.Axx. MameADelIAm OTMEYaeT UMEHHO KAKHE
ACTPOHOMMYECKIIE HHCTPYMEHTEI OBIAT
HCIOAB30BAHBI B Maparmackoi
acTpoHOMHYEeCKOH obcepsaTopuu. OH AOKasaa,
YTO BPAILAIOIIHUICA KBAAPAHT, H300OPETCHHBIN 1
HM3rOTOBACHHBIN B Maparuuckoil oOceppaTopum,
ObIA  IPOOOpasoM  OyAyIIero
VHHBEPCAABHOIO HHCTPYMEHTA, IIPUHAAAC/KAIIICTO
P.Boasdy [14] 1 B.H.Muaosanosy [15].
Briepsrie maest Takoro kpyra ObIAa IIPEMEHEHA

MaparuHckoii  0OCEpPBATOPHH,  BEPOATHO,
OTCIOAR IIEPEIIIAa B
Camapxanp, a 3aTem Aomraa A0 EBporsl, tae co
BpeMeH Tuxo Bpare m Ao HacrosIero spemeHn
HIMEET CaMOE IINPOKOE IIPUMEHEHHE B BHAE TaK

II€pEHOCHOIO

B
HCIIOCPCACTBECHHO

Ha3BIBACMOI'O YHUBEPCAABHOTO HHCTPyMeHTa [16].

B Maparunckoi odcepBaropun KpOMe ACCATH
ACTPOHOMUYECKUAX  HMHCTPYMEHTOB  (DOABIION
KBAAPAaHT,  apMmuAApHad  cdepa,
HHCTPYMEHTBI AAfl OIIPEACACHHUA HAKAOHHOCTH
SKAMIITHKIA, MOMEHTOB PABHOAEHCTBHH, pa3MEpPOB
32TMEHHA, TOPU3OHTAABHBIX KOOPAHUHAT CBETHA,
BPAIIAFOIIUIICA KBAaAPAHT, MHCIPYMEHT ABYX
CTOADOB, CHHYC-HHCTPYMEHT-CHHYC-

CTEHHOU
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a3UMyTaAbHBIN HHCTPpYyMeHT I 1 11, coBeprreHHBIN
HHCTPYMEHT), AaCTPOASOMI H IPHOOPOB AAS
OIIPEACACHHUA BPEMEHHU, HMCAUCH 3BE3AHBIH U
[4]. Buepsoie moapoGHOE
OIIMCAHUE O 3BE3AHOM TrAoOyca MaparumHckoit
obcepBaropun nMeeTcs Bepaunckom
ACTPOHOMHUYECKOM exeroAHuke 3a 1808 r.

I Asx. MameAOEHAN yTOYHHA, YTO 3BE3AHBIIN
rao0yc ObplA  m3rotoBAeH Myxammeaom  OeH
Myseiimpsaauaom  OpAm, CBIHOM —H3BECTHOTO
COBpPEMEHHHKA H.Tycn CTPOHUTEAS
obcepBaropun, IAQBHOTO KOHCTPYKTOPa
Maparuuckoir obceppatopun  MyBalimASAAHHA
Opan. DTOT 3BE3AHBIH I'AOOYC H3IOTOBACH U3
Opomsel (Amamerp raodyca 144 mm, Bec Goaee
OAHOTO KHAOTpamMMa) XpaHutci B MaremaTnko-
dusnueckoM caroHe B ApPE3ACHCKON Trasepen
[17].

I Asx. Mameabetiau sBAsiCTCA aBTOPOM  4-X
monorpaduii, boaee 40 Hayunsix pador. B 1943

TOAY, B Te cyposbie AHI Beankoit OregecTtBeHHON

3eMHOH I'AOOYCHI

%8

Boiiner, OH OIyOAHKOBAA KHIKKY
“Acrponomndeckas mamAtka Oomima” - (bBaky,
1943), mo KOTOpPOH MOKHO CYAHTB O €ro

IIPEKPACHON IPaKAAHCTBEHHOCTL.

B nocaeanmne roaw xusau I'. Aok, MameaOeliau
ITOCBATHA pobAeme
ncroap3oBanns sHepruii Coanma u Berpa. Vim
OBIA HM300PETEH CaMBI IIPOCTOH M  ACIIEBBINA
ITIECOYHO-COAHEYHBII BoAOHarpeBareAb (IICB) m
IIPEAAOKEH TOAB30BaTeAAM. OH OpPraHH30BaA
KOMHCCHIO IT0 HCIIOAB30BaHUIO oHeprun CoAHITA
u Berpa npu AH Asepbaiiaixana, ormyOAHKOBaA
kerkky 'IlpocTele, AeleBble M HAACKHBIC-
coaHeunsle BoaoHarpesatean” (baxy ,1970).

Vike GoAee TPeX ACCATHACTHN IIPOIIAO C TOTO
AHf, KOTAA CPEAH a3epOANAKAHCKIX aCTPOHOMOB
ue craro I Axx. MameaOetian, AokTOpa (DU3HUKO-
MATEMATAYECKAX
nccaepoBareas Hacaeaus H.Tycu. On ymep 4
Aekadbpsa 1981 roaa B r. Baky.

I Asx. MameaGetiau OBIA YE€AOBEKOM IIPAMOTO
I CAMOCTOSATEABHOTO XaPaKTePa, IPOABAAA MHOTO
HACTOMYNBOCTH U YIIOPCTBA B OTCTAMBAHUHI CBOUX
B3TAAAOB U yOekAcHHA. B "A0Opsie MuHyTH" OH
OBbIA ITOAPOOHO
pacckaspiBaA O CBOUX pabOTAX, HACAX H OECeAOBAA
Ha PA3AMYHBIX HAYIHBIX TeMaxX. OAHAKO IIOPOH OH
OBbIA OYCHB BCIBIABYUB U PE3OK.

HEMAAO BpEMCHI

HayK, TAANAHTAUBOIO

AOBOABHO  ODIIUTEABHBIM,
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Caeraad o Mawmeaberian
I'abubyaabr  AkadpapKyAy OIABI COXpaHHUTCA B
HAIIIHX CEPALIAX KAK O YEAOBEKE HHTEPECHOIO
xapakTepa.
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AZORBAYCANDA H.C.MOMMODBOYLININ NOSIRODDIN TUSININ ELMi
IRSINO DAIR APARDIGI TODQIQATLAR

9.9. Itayi, R.A. Zeynalov
Azdrbaycan Milli Elmlor Akademiyasi N.Tusi adina Samaxt astrofizika rosadxanasinin taninmig alimi Habibulla

Coforgulu oglu Mommadbaylinin 100 illiyi ilo olagodar yazilmis bu maqalods, onun astronomiya tarixi
sahasindo, xtsusilo, N.Tusi irsind dair tadqiqatlart vo bitovlikds elmi yaradiciligt tohlil edilmigdir.

THE RESEARCH OF H.].MAMMADBEYLI ON THE SCIENTIFIC HERITAGE OF
NASIREDDIN TUSI IN AZERBAIJAN

A.A. Atai, RAA. Zeynalov
This paper is devoted to the 100 years birth anniversary of the outstanding astronomer of the Shamakhy
Astrophysical Observatory of the Azerbaijan National Academy of Sciences Habibulla Jafarkulu oglu

Memedbeyli. The investigation’s about astronomy’s history and all of the scientific creative work of
H.J].Memedbeyli analyzed all-round.
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3BE3ADbI HD 199478
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ITpuBoAATCA PE3yABTATHl CPABHUTEABHBIX HccAeAoBanuil Amanii Ho u Hp B crekrpe 3Besasr HD 199478,

CpasHuTEABHBIT aHAAM3 TapameTpoB AmHmE H, m Hp B cmexrpe sTOIl 3BE3ABI ITOKa3aA, UTO AyUEBBIE
CKOPOCTH H 9KBUBAACHTHBIC IITUPUHBI 9THX AMHIIN U3MEHAIOTCA B IIPOTHBO(A3e.

Karouespie caoBa: ceepxruranTel, Amann Ha nm Hp,

BBEAEHUE

CriexTpaAbHBIE
CBEPXTHIAHTOB
HOHUMAHUSA

HCCACAOBAHUSA
ABAAETCA  AKTYaABHBIM
dpusmgecKux IIPUYIHH
IIEPEMEHHOCTH W KHHEMATHYECKUX CBOMCTB MX
atmocdep. Ans Xapakrepa
IIEPEMEHHOCTH BETPa OT ITHX 3BE3A OCOOBIH
HHTEPEC ITPEACTABAAFOT HCCAEAOBAHHA

PpaHHNX
AAA
1596

n3y49CHUA

BOAOPOAHBIX AUHHMH, B OCOOEHHOCTH AWHUHU Hg.
MccaeaoBannsa 3TOH AWHHH B CIEKTPE 3BE3ABI
HD 199478 Buepseie mposeaero B pabdore [1].
ITokasano, Hqa  sBAstercs
SMHCCHOHHON AMHHEHN ¢ ABOMHEIM (V/ /R) nukowm,
B KOTOPOM KpacHas komroHeHTa R caabee cumeit
V' xommonentsl. Takag crpykrypa mpodpuas

910 AWMHUA

anaun  Hg oObscuserca TeM, YTo IIOMHUMO
ncredenna Hapyxy (outflow), oaHOBpeMeHHO
npoucxoAanT mnasenue (infall) BermectBa  Ha
3Be3Ay. OTAUYUTEABHON OCOOCHHOCTBIO 3BE3ABI
HD 199478 or Apyrux CBEpXIHMIaHTOB SABAACTCH
ee cxoAcTBO ¢ Be 3Bespamm. Tax kak B crexrpe
3TOMN 3BE3ABI HAOAFOAZETCA MHBEPCHBII

baabmeposckuit mporpecc [2] m ammccmoHHasA

amang Hg wmmeer aporimont nwmk [1]. Taxwme
CHEKTPaAbHBIE OCODEHHOCTH OOBIYHO
HaOATOAQIOTCA V Be 3Be3A.

OO6HapyKeHbI TaKKeE AOATOBPEMEHHBIE
usmenenns — npoduas  AmHma  Hg,  9TO
xapakrepHo AAd Be  3Besa.  Puswmueckue

mapametprr 3Be3abl HD 199478, onpeaeaennsie
PasHBIMH aBTOPAaMH, IIPUBEACHBI B Ta0A. 1.
Habaroaerua stoit 3Besabpl B Y®d-ob0aactu
BbIABUAUN HpI/ICYTCTBI/IC y CHCKTPQ,AI)HI)IX AI/IHI/IEI
CMEIICHHBIX B CHHIOIO CTOPOHY a0COPOIIMOHHBIX
KOMITOHEHTOB. ABTOpPBI paboter [3,4] BRIABHAU
OTOMETPHIECKYFO IIEPEMEHHOCTD 3TOH 3BE3ABI
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moaocax vV
doromerpugecKoit

B u B MEKAYHAPOAHOM

CHCTEMBI UBV C
amrantyaamu ~0.1 sses0noii seanyunsr. CoraacHo
[5] doromerpraeckas
IIepeMEeHHOCTb 9TOH 3Be3Abl Ha 0.15  3se30m00
6equYUHE! T OTMEYEHO, YTO 9Ta IIEPEMEHHOCTH
SABASIETCS HPPEryAAPHON u MYABTH
rrepuoanyeckoit u ¢ nepuopamu 20 u 50 dre.

B aAammoii pabore IPHUBOAATCA PE3YABTATHI

obHapyxKeHa

CPaBHUTEABHBIX HcCAeAOBaHNN AmHIA Ho 1 Hp B
cuexrpe 3Be3abl HD 199478 ¢ mcnoaszoBanumem
3H_I€AA6—CH€KTp0rpaMM, HOAY"ICHHBIX HaAMH Ha 2-
M teaeckore [Ilamaxurackon Acrpodpusudeckoit

Ob6cepsaropun (LITAO).

HABJIIOJEHUSA U OBPABOTKA

CrexrpaAbHbIE  HaOAFOACHUA HD
199478  ObiAm  IIPOBEACHBI BIIIEAAE-
cuexrporpade [6] kaccerpeHOBCKOro okyca 2-
merposoro teaeckora (LITAO um. H.Tycu HAH
AszepOariakanckort — PecriyOAmkm), B Hroae-
okraoOpe Mmecamax 2011 roaa. Ilpmmenssace B
kadectBe  ceronpuemunka  [13C-marpua,
530x580 rmmKceAell, CIIEKTPAABHBIH AHAITa30H
AM4700-6600 AA.  Tloaywenmsr 34  smeanc-
cuexrporpammer. [Toayuerue u ob6paborka [13C-
H300paKEHHUIT
OCYIIECTBASIAUCH C IIOMOIIBIO IIaKETa IIPOIPAMM
DECH20 u DECH20T [7].

OmnpeaereHsr

3BE3ADBIL
B

SIICAAC-CIICKTPOIPpaMM

9KBHUBAaACHTHAA H_H/IpI/IHa,

ITIOAYIIHPUHA U Ay4eBble cKOpocTH AnHHH Hg 1
Hp. CpeanekBaapaTnyHas OIINOKA OIIPEACACHHSA
9KBUBAACHTHON IITUPHUHBI M AYYEBOH CKOPOCTH
paBubsr 5% n £ 2 xw/e¢, coorBercrBenno. Bpewms
HAKOITAGHHA AAfl BCEX SIIIEAAE-CIIEKTPOIPAMM —
20 mumym.  YcpeAHEHHEM  ABYX  SIIIEAAE-
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CIIEKTPOTPAMM, IIOAYYECHHBIX OAHA 32 APYIOH B
TEYEHHE OAHOHM HOYH, YAAAOCH YCTPAHNUTDL CAECABI
YACTHIL. OTOXAECTBAEHDI
CHCKTpaAbeIC AMHHWN.

KOCMHYCCKUX

PE3YABTATBI 1 OBCY>KAEHUE

Amnaans npoduaeit ananii Ha B moAy<YeHHBIX
crektpax 3Bespapl HD 199478 mokazaa, wro
HpocpHAb 9TOM AMHHH COCTOMT U3 IEHTPAABHOI
IIEPEMEHHON OSMUCCHH H IIHPOKOH CAaDOMN
SMUCCHU KpPbIAd CO CAaDOIl HHTEHCHBHOCTBIO
(1/10 1.05). B upodumasx awmamn Ha,
IIOAVYEHHBIX B IIOCAGAOBATEABHBIE  HOYH
HAOAIOACHUH,  3AMETHBIX
obuapyxeno. Ho B tedenme mHabArOAaTEABHOTO
cesona  npoduan  amHmn  Ha  cuabHO
HM3MEHHUANCH. DBIAM BEIIBACHBI IIPOPUAN AHMHUK
Ha ¢ y3kolf IeHTpaAbHOM 9MHUCCHEN, C ABOWHON
SMUCCHUEH, IICHIPE KOTOPOM  HAXOAUTCH
abcopOLHA, U C IEPEMEHHBIMU IIPOMHUAAME THITA
P Cyg. He oOHapyxeHO  3HAYHTEABHBIX
U3MCHEHHUN B kpeiaa.  Ha Pnc.l

Ho wuw Hg,

HU3MEHEHUN HeE

B

OMMCCHH

IIPUBEACHBI  IIPOMOUAM  AMHHI

IIOAYYCHHBIC B paSAH‘IHbIC AQThI.

OOHapyxeHa U IEPEMEHHOCTh B IPOQHUAAX

amamn - Hp. B te  aare, B KOTOpBIX
L HCL
2,15
= oHa
—06.10 1,95
—04.09
> —03.09
B 15.08 %’ 1.75
g 1408 £
g 0208 @
= 28.07 E1 55
g —2607 gV
= —2507 =
8 s
] —21.07 3
o —19.07 @135
—14.07
—13.07
Vontpn Y 07.07 1,15
"/ —o6.07
Y 04.07
—02.07 0,95
e 0,75
-800 =300 200 700

Radial Velocity{km/s)

-800

obuapyxusaerca npocpusp P Cyg B aunnn Ha,
1popuAb Hp  pacmmpserca ¢
duoaeroBoit  cropons.. Koraa  BeiaBaserca
npoduap amHnu Ho ¢ ABoiiHON smuccuei, B
KOTOPOH  HaxXOAWTCH  abcopOIm,

AMHIN

IIEHTPE
npocduap Amann  Hp  pacmmpserca
dHOAETOBOIT U C KPACHON CTOPOHHIL.

O6muapyxennsie P Cyg npoduas B anann Ho

nu C

u pacmupenud npoduser Annmu Hp B o1m
MOMEHTEL C (PHOAETOBOH CTOPOHBI, CKOpPEE BCETO
TOBOPAT O BBIOPOCE BEIIECTBA U3 TAYOOKHX CAOCB
dorocdepsr. B Tex cayuasnx, koraa HaOAroAaercs
LIEHTPAaAbHAA OMUCCHA B
HOABAAFOTCA

OAMHOYHAA
npoduaax Anama - Ha,
(FWHM=2.80.4)  cummerpuambre
amamn - Hp. Koraa mabOaroparorca mpoduan
amann Ho ¢ ABOWMHONM smuccHed, B IIEHTpE
KOTOPOH abcopbrus, 1poduAb
amann - Hp  pacmmpserca m  moaymmpuH]
yseanunsaerca (FWHM 3.35+4.044). B e
AHH, B kKoTOpBIe noABAfFoTCA AmHuN Ho ¢ P Cyg
poduem, Hp  pacmmpsercs
HoAyIIHpuHa AocTuraet suauenus 4.36 + 4.85.4.

y3Kas
y3KHe
podpuAn

HAaXOAUTCA

AMTHUA nu
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Puc.1. I[Ipoduan auauit Ho n Hp, moAygeHHbIE B PA3AHYHBIE AATHL.
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e Apyrue mapamerpsl  AmHEEH  Ho o Takke

28
e {E ITOKA3BIBAFOT ~IIEPEMEHHOCTb. B Te AHm, B
24 [ ™ kotopsie HabAroAaeTcs mpoduas P Cyg B Anxnn
22 Ho, osxBuBaseHTHas 1mmpnHa AnmHEN Hg
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Puc.3. Vamenenune ayueBsix cxopocreir amanii Ha n Hp B
3aBUCHMOCTH OT FOAUAHCKOM AATHL.
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Puc.4. Msmenenne moaymmpua Amemid Ho umw Hp B
3aBUCHMOCTH OT FOAMAHCKON AATHI.
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yBeamamBaerca B 1.5 pasa (W, = 1.43 A). Koraa
HE HADAFOAQETCA P Cyg 1IPOOUAD,

DKBHUBAACHTHAA LT_II/IPI/IHB, AMMHHUN HB YMCHI)I_HQ.CTCH
AO smavenmsn Wy = 0.87 A.

HCpCMCHHOCTb O6Hapy>i<I/IB2_CTCH " B

3HAYEHUAX AydeBoM ckopoctu AmHHE Ha m Hg.
Ao mnossaennsa npocduas P Cyg B amannm Ho,
3Ha4YeHUe Ay4ueBoil ckopoctu Vi= -30 wn/¢, npu
nosAennu npocduas P Cyg yseanmunBaercs AO
sgavyeHud -74.63 «m/c, TOCAE€ WCYE3HOBEHHSA
npoduas P Cyg yMmeHbIIaeTcs IIOYTH AO
npexaero sHavenus (-27.22 xmu/ o).

BoriBAeHo, u9ro  Aydgesbie

CKOpPOCTH u

9KBUBAACHTHBIC Immpueabel AmHEHE Ho w Hg
usmensAroTcss B nporusodase (Puc.2, u Puc.3.).
Ha Puc.4 mpuBoAnTCcs 3aBUCHMOCTD ITOAYITHPUH
Ananit Ho n Hp B 3aBUCHMOCTH OT FOAHMAHCKOM
AQTHL

ITo P Cyg mnpoduaam
OIIPEAECAEHA CKOPOCTb PACIIHPEHUA OOOAOUKH,
KOTOPast okazarach pasaoi 260-330 xv/c.
BbIBOADBI

HAOATOAAEMBIM

Oomnapyxennsie P Cyg npoduan B annnn Ho
u pacmmpenus npodusert amnnn Hp B a1n
MOMEHTBI C (PHOAETOBOH CTOPOHBI OOBACHAIOTCH
BO3MOKHBIM BBIOPOCOM BEIIIECTBA U3 IAYOOKHX
croeB  orocdeps.  CpaBHUTEABHBIH aHAAU3
mapamerpos aumaui Hoa u Hp B crexrpe 3Be3ab
HD 199478 mokazaa, 9ToO AydeBEIE CKOPOCTH U
SKBUBAACHTHBIC  IITHPHHBI

H3MEHAIOTCA B IpoTuBOdase.
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BBEAEHUE

OCHOBHBIE CBOMCTBA KAKAOM MATHUTHOU o
HEMATHUTHON 3BE3ABI
TaKUMA (PYHAAMEHTAABHBIMI XaPAKTEPUCTHKAMH,
KaK Macca, TEMIIEPATypa, PAAUyC M XUMHYIECKHM
COCT2B.

OaAmako, ermé  oAHa
XAPaKTEPHUCTHUKA 3BE3ABI - OCEBOE BpaIllcHUE,
KOTOpPas MOKET OKa3bIBATh OTPOMHOE BAUSHHUE Ha
BHYTPEHHIOIO CTPYKTYpPY,
COCTOSIHHE CAMBIX BEPXHHUX, HAOAFOAQEMBIX CAOEB
armMocdepsl. Okoao 90 AeT TOMy Ha3aA AKAACMUK
T A. [llatig ot™MeTHA, 9TO BpAIIIEHHE 3TO, HAPAAY
C ApyruMu (PYHAAMEHTAABHBEIMH IIapaMETPaMHU,

XOpOomo OIMCBIBAFOTCA

HMCCTCA BaxKHaA

€€ O3BOAIOLIUIO, Ha

ABAACTCA, KaK OBl BHYTPEHHEH «TEMIIEPATypOID
3BE3ABL.

IIpn BpamieHHH 3BE3ABI, YAAAAFOIIHECH OT
HAOAFOAATEAS AAFOT
ITIOIAOIICHHSA, CMEIIEHHYIO B AAMHHOBOAHOBYIO
CTOpPOHY CIIEKTPA, AHICKQ,
IIPUOAMKAFOIIIECS HAOAIOAATEAIO, B
KOPOTKOBOAHOBYIO. HabAroaas msaydeHue Bcero
AHICKA ITOAYYAFOTCA
AMHUH TIO CPAaBHEHUIO C AMHHEH IOTAOITIECHHA B
CIIEKTPE HEBPAIAFOIIEHC 3Be3ABL B oramame or
BCex

qaCcTH AHCKA, AMHHATIO

a JacTHu
K

3BC3ADI, pacImIpeHHbBIC

M3BCCTHBIX
BpaIleHIe
pacIImpeHne BCeX AMHUM.

MCXAaHH3MOB paCH_II/IPCHI/IH

AVTHHH, 3BE3ABIL BBI3BIBACT

Boepsote I''A. Iatiz un  O.Crpyse [1]
YOCAUTEABHO  IIOKA3aAH,  YTO I PUHEL
CICKTPAABHBIX ~ AMHHE  ABAAIOTCA  BeCbMa

YYBCTBUTEABHBIM KPUTEPHEM AAS OOHAPYKEHUS
U HU3MEPEHNA BHAUMBIX CKOPOCTEH BpaIleHHA
(Vsin i) 3BE3ABL

OHI TPEeAAOKHAN W IIOTOM IIPUMEHHAH
METOA  OIPEACAEHHSA  CKOPOCTH  BpaIlCHHA
(TouHee, ee IIPOEKIIMH Ha AyY 3peHud - V. sin i,
IAC 1 - JTOA MEKAY HAIIPAaBACHHUEM HA 3BE3AY U
OCBIO BpaIlleHUA) 3BE3A PasHBIX THIIOB Ha
OCHOBAHHUU U3MEPEHUH IITUPUH AMHUI.
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Poas OCEBOTIO BpAILCHUA OCODEHHO
BO3PACTAET IIPU  PACCMOTPEHUU  IIPOIIECCOB
9BOAIOIINN Pa3sAHYHBIX Ipymir 3Be3A. Caeayer
OTMETUTD, YTO AXODAA TUIIOTE32 HAU HAEA O
IIPOUCXOKACHUN M 9BOAIOLINH 3BE3A AOAKHA
OOBACHUTD HAOAIOAAEMBIE PA3AHYUA CPEAHHX
CKOpOCTEH BpaIeHus AAS
CIEKTPAABHBIX KAACCOB M CBETUMOCTEH 3BE3A.
Bompocy nsyuenns HaOAIOAAEMBIX 3aBUCHMOCTEH
CPEAHHX CKOpoCTeit BpaICHUA oT
CHEKTPAABHOIO KAacca (MAM OT TEMIIEPATYPHI)
OBIAO ITOCBAIICHO 3HAYUTEABHOE YHCAO padoT. B

pa3AI/I"IHI)IX

padorax  [2-5]  wmmeercs  OGubamorpacms
OOABIIIMHCTBA ~ OIYOAHKOBAaHHBIX ~ pabor. B
OOABIIIIHCTBE pabot HCIIOAB30BAAACDH

HEAOCTATOYHO TOYHASA CHCTEMA CICKTPAABHON
kAaccndukanun 38e3A. Kpome toro, HaxoAmaach
CPEAHAA CKOPOCTb BpAINEHUA AAA 3BE3A BCEX
(I-V)  oamoro TOrO K€
CIIEKTPAABHOTO KAACCA.

CBETUMOCTEHN u

Astopsr pabotsl [3], cocraBuAM CBOAHBIN
KATAaAOT, KOTOPBIH BCE
OIyOAMKOBAHHBIE K TOMY BPEMCHH H3MCPCHHSA
CKOPOCTEH BpallleHus 3Be3A. Bce AaHHBIE OBIAK

B BOIIIAHM

CBCACHBI B OAHY CHCTCMy H ycpCAHeHbI C
COOTBCTCTBYIOIIIIMIL BCcCaMu,
XaPaAKTCPHUIYIOIITHMHI TOYHOCTD OIIPCACACHHUA

CKOPOCTEH BpaIllcHHA.

K coxasenuro, K HaCTOAIEMY BPEMEHH BO
BCEX OITYOAMKOBAHHBIX PabOOTAxX, B TOM YHCAC H B
[3], mpm ompeseaeHHE CKOPOCTEH BpalleHUs
MCP-3Be3A HE yITEHBI HEKOTOPBIE OCOOEHHOCTH
(IIATHUCTOCTD, AHOMAAMH XHMHYECKOIO COCTABA
U CHABHOTO MArHHUTHOIO II0Afl - addexra
IIEKYAAPHOCTH) 9THX 3BE3A.

B CIIEKTPAX MCP-3Be3A

CHCKTp AADBHDBIX KOTOpI)IMI/I

I PUHBI
9aCTO
CKOPOCTH
n3-3a

AWHHH,
AAST
3BE3A,

COAEP/KAHUSA

ITOAB3YIOTCH
BpAaIICHHA
AHOMAaABHOT'O

OIIPEACACHUA
PACIIHPATOTCS
PA3AMYIHBIX

saremMeHTOB U cuAbHOTO (Be 2 2001 ¢) marauTHOTO
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oAf, T.e. n3-3a 9pdeKTa IMeKyAAPHOCTH B BHAE
WIATCH.

Hecmorpsa na To, uro MCP- 3Be3ABI ABAAFOTCA
oowexramu I'aaBuoit [TocaepaoBarearnoctu (IT]),
HO OHH, II0 CKOPOCTH BpPAILCHHUSA, CYIIIECTBEHHO
OTAMYAIOTCA OT HOPMAABHBIX (HEMAIHUTHBIX)
Kaxk
HU3BECTHO, B CPEAHEM CKOPOCTH BpareHus V sin i
MCP- 3Be3A B 3-4 pasza Hmke V sin 1 HOPMaABHBIX
3BE3A TEX K€ CIEKTPAABHBIX KAACCOB U

3BE3A TEX IKE CHCKTPEIAI)HI)IX KAACCOB.

cserumocreil. B pabore [10] mokaszamo, wuro
Bpamenne MCP-
OOBSICHUTD MAABIMU 3HAYCHUSAME 1 MEKAY OCBIO
BPALLCHUS 1 AYIOM 3PEHUSL.

MCAACHHOC 3BC3A HCADB3A

MOKHO  IIPEAITIOAOKHTB, YTO MEAACHHOE
OCEBOE  BpAIlICHUE  ABAACTCA  OAHUM U3
HEOOXOAMMBIX yCAOBHH BO3HHUKHOBCHUSA

denomena MCP- 3Besanr. Iloxa eme HeAcHo, 1O
KAKOH IIPUYMHE M HA KAKOM 3Tarle 3BOAOIIUU
MCP- 3Be3ABI TEPAIOT OOABIIYIO YaCThb CBOETO
YTAOBOI'O MOMEHTA.

AAf perreHus BBIIIEYKAa3aHHBIX M ITOAOOHBIX
M IIPOOAEM, CBA3AHHBIX C CBOECOOPA3HBIM
cporictBom Bparenus MCP- 3Be3a, B IIepByro
OdYepeAb HEOOXOAUMBI boaee
OIIPEACACHHUA BEAMYIUH sin i

«wddexra

IIEKYAAPHOCT).

TOYHBIE
C yd4erom
(AoKaABHBIE

e
HIATHUCTOCTI
Heszasucumo oT BpaIreHus 3BE3ADI
COAEpKAHISA SAEMEHTOB u
MAaTHUTHOE IIOA€ PACIIHPAIOT CIIEKTPAABHBIE
K

AHOMAADBHBIC

AMHHH, 9TO  IIPHBOAUT
OITPEACACHHUFIO BEAHYHHEL V sin 1.

Ileap mpeasaraeMoi paOOTBI - OIIPEACAHTH
ckopoctu oceporo Bpamnenna MCP-3Besp ¢
yIeTOM
AOKaABHOTO XHMHYECKOIro cocrtaBa - «addekra

IATHUCTOCTIY (HAM 3 eKTa IEKYAAPHOCTH).

OIITHOOYHOMY

MAarHvuTHOTO ITOAA nu AHOMAANN

Kak mssecrno [6], 6oabmmuactBo MCP- 3Be3A
ITOKa3BIBAIOT CHHXPOHHYIO (POTOMETPUYECKYIO,
CIIEKTPAABHYIO M MATHHTHYIO IIEPEMEHHOCTb.
Takoro poaa
HHTEPIPETUPYETCH
poTaTopa - BpAIIEHHEM 3BE3ABI C XHMHUYECKU
HEOAHOPOAHOH (IIATHUCTON) IOBEPXHOCTBIO W
AUIIOABHBIM MATHUTHBIM IIOAEM, OChb AHWIIOAS

HCPCMCHHOCTI) HAACKHO

MOACABIO HAKAOHHOIO

HAKAOHCHA K OCH BPAILICHUSL.

C HOMOIIBIO MOAEAH HAKAOHHOIO POTATOPA
MOXKHO OIIPEACAUTH (Pasbl, COOTBETCTBYIOIIIUE
HamOOACE  IIEKYASPHOI

n OTHOCHUTEABHO
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HOPMAABHOI YacT aTMOCGhEphl Ha TIOBEPXHOCTH
MCP- 3Besapr [18].

AAS 3TOrO HEOOXOAMMO HMETH OOABIIIOE

KOAHUYECTBO KOMIIAEKCHBIX HaOAIOAECHUIL,
OXBATHIBAFOIIIUX  IIOAHBIH  IIEPHOA  KAKAOH
3BE3ABL.

Br160p 06beKTOB 11 X HAGAFOA€HUA

Kak usBecTHO, OCHOBHBIMU OTAUYUTEABHBIMUA
uepramu MCP- 3Be3A OT HOPMAaABHBIX, ABAAETCH
AHOMAABHOE  YCHACHHE AMHHN  PAa3AWYIHBIX
XUMHYECKH (TIEKYAAPHBIX) 39AEMEHTOB B CIIEKTPE,
HAAMYIHE CHABHOTIO

MarHmuTHOIO ITOASA

(Bex10°I¢), u 6oAee HUSKOI CKOPOCTU BPAITIEHHUSA
(Vsin i) [6].

VaureBasd BBIIIEYKa3aHHBIE (PAKTOPBI, AAf
HICCACAOBAHHUA OBIAH OTOOPAHBI IIPEACTABHTEAH

Bcex THIOB mekyaapuoctu MCP- 3Besp co
CACAYIOIIIIM OCODEHHOCTAMU, KOTOpPBIE
ABAAIOTCA  XapakrepHBIMH  AAd MCP-  3Besa.
[ToaoOpamsr MCP-3Be3AH, obAaAaroIIHe

PA3AHYHBIMUA 3HAYECHUAMH MATHHTHOTO IIOASl U
BpammeHud - Vsin 1, KOTOpEIE
IIPUHAAAEKAT CHEKTPaAbHEIM KAaccam B4-FO. C
IIEABIO CPABHEHHUA U AAA OIPEACACHHSA OIIHOKH

OCEBOTIO

M3MEpEHUA, B IPOrpaMMy  HaOAIOACHMM
BKAFOYCHBI M  HEMATHHUTHBEIE (HOPMaABbHBIC)
sBesapr  ITI,  coorBercrByromme  Tem  Ke

CHEKTPAABHBIM KAACCaM.

B aAammoii  pabore OBIAM  HCIIOAB3OBAHEBI
MaTEPHAABI CIIEKTPAABHBIX HAOAFOACHIIH,
1IpoBoANMBIX Ha 2 M Teaeckorre [TTAO, koTopsie
ob1An Hadatel B 1969 r. K Hacrosmemy BpemeHn
IIOAYYEHO

OOABIIIOE KOAUYIECTBO

BBICOKOKAYECTBEHHBIX ~ CIIEKTPOB  (~4.4/mm) B
ABYX BAPHAHTAX: 1) C IIOMOIIBIO TPAAUIIMOHHOIO
dororpadpupoBaHUA CIEKTPOB U 2) C IIOMOIIBIO
3IIIEAAC-CIIEKTPOMETPA B c
coBpeMeHHBIM ITpueMHHKOM u3AydeHuns - CCD-
KaMEpOH.

Boasrmas gacts dororpadpuyeckux CrekTpos
Ob1Aa TIOAYYeHA B (pokyce Kyae 2 » Teaeckoma c
aucriepeneit 4 A/mm. Tlpm  moayuenms
dororpacdpuaeckux CIIEKTPOB AKTABHO
yaactBoBaanm u Apyrume corpyanukn IITAO,
KOTOPBIE BXOAHAN B COCTAaB PabOYUECH IPYIIIBI IO

COYCTAaHHNHU

HCCAEAOBAHUAM MCP-3Be3A [7]. Becn
dororpacdugeckuii HAOAIOAATEABHBI MaTEpHAA
[0 I[POIPAMMHEIM  3BE3AAM  IIOAVYECH, B

ocaoBHOM, B 1969-1990 rr. Drm marepmaas
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IepepaboTaHBI B CBA3H C 3aAAYCH, ITOCTABACHHON
IIepeA AAHHOH paOOTOI.

B TabaA. 1 mpuBeAeHBI KpaTKue AAHHBIE IIO
HMCCACAOBAHHBIM 3BE3AAM.

AAf Ka7KAOI 3BE3ABI OBIAM IIOAYYEHBI OKOAO
20 u 6oabIte dpororpapUUECcKux CIIEKTPOTPAMM,
KOTOPBIE IIEPHOA
CIICKTPAABHOH IIEPEMEHHOCTH. B  HexoTOpHIX
caygasx (HD19832, HD140728, HD193722 u
Ap.) CHEKTPOIPAMMBI OBIAH IIOAVYEHEI B (pOKyce
Kaccerpena ¢ Awmcnepcmeit 104/ mm. D
CIEKTPOIPAMMBEI ~ OBIAH  HCIIOAB3OBAHBI, B
OCHOBHOM, AAf OIIPEACACHHA HAU YTOIHCHHSA
CIIEKTPAABHOIO IIEPHOAA U AAfl IIOCTPOCHHSA
dazoBrIx
AYYEBBIX CKOPOCTEH CITEKTPAABHBIX AWHHIL. Hcan
AASL KAKOH-AHOO hasel HAM O4eHb OAM3KHX a3
(8 mpeaeaax 0.03-0.05 P) mbI mMeAHm HECKOABKO
CIIEKTPOIPaMM, TO IIPOBOAIAOCH
CPaBHHUTEABHOE N3y4CHIE.

Bropoit  BapmanT
HAOATOAEHUT ITIPOBEAEH
crektpomerpe, ycranosaeraroM (1998r) B doxyce
Kyae u 3atem Kaccerpena 2 w teaeckoma IITAO,
¢ npumenenuemM — CCD-marpumer ¢ 530x580
sremeHTOB. K HacrofImemy BpeMeHH ITOAyYEHO
DOABITIOE CCD- cnexrpos, B
OCHOBHOM AAfl mpumepHO 10-m mporpamMMmHBIX
3BE3A.

[ToapoOnas
armaparype

IIOAHOCTBIO OXBATBIBAIOT

32aBHUCHMOCTEI HMHTECHCHUBHOCTH "

nux
HAIINAX ~ CHEKTPAABHBIX
Ha Dieane-

KOAHYECTBO

nadopmanuad O  PEAYKIIHH,
n meropanke o6paborkn  CCD-
CIIEKTPOB IPUBEACHHI B [8].

AAf TOYHOCTH OIIPEACACHHUA BEAMYHMH Vsin i
110 HOpOPUASIM AUHHA HEOOXOAUMO HMETDH
CIIEKTPEI c
paspereanem. CIIEKTPAABHBEIC Pa3PEIICHUA AAS
dororpadpuyecknx u CCD-criekTpoB cocraBasier
AL= 0.03A u 0.30.4, coorBercBenmo [11,12].

baaroaaps
PaspelIeHuIO B AAHHOM dYacTH padoTe ObIAN
HCIIOAB30BAaHEL, B OCHOBHOM, (poTorpadudeckue
CIIEKTPBI HCCACAYEMBIX 3BE3A.

BoasrmmmuactBo  dororpadmyuecknx crekTpos
GbIAM TTOAYUeHB! B Anarrasone A3700 — 4700.4A4,
a CC- cexrper - AM4700 — 6700 AA. IToapoOmsre
OIPEACACHHUA BEAMYHH Vsin i,
CCD-crrekrpam, — OyayT
IIPUBEACHBI B IIOCACAVIOIINX pPabOTax AAHHOU
cepum.

BBICOKHM CHCKTpaAI)HI)IM

BBICOKOMY CHCKTpaAI)HOMy

PE3YABTATEL

IIOAYYCHHBIC 110
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OmnpeaeseHEE CKOPOCTH OCEBOrO BpPAIEHHA
3BE3A

Hauboaprmee
CIIOCOOEL

IIpUMEHEHUE ITIOAYYHAN
OIIPEACACHHUA CKOPOCTH BPAIECHUA
3BE3ABI M3 CPABHEHHA HAOAFOAAEMBIX KOHTYPOB 1
moAyrmupua (A A V2) CHEKTPaAbHBIX AMHHHA

paSAI/I‘IHI)IX 9AEMEHTOB C TCOPCTI/I‘{CCKI/IMI/I. AAH

IIOCTPOCHUA KOHTYpa KAKOM — AMDO AWHHH
CIICKTpa Bp ama}omeﬁc;l 3BE3ABI B KaAYCCTIBEC
HNCXOAHOTO KOHTYpa HpI/IHI/IMaCTCH

HaOAFOAAEMBIH KOHTYpP TOH K€ AMHHN CIIEKTPa
HE BPAIIAFOIIEHCA 3BE3ABI TAKOIO e KAacca [14].
3aaaBas dKBATOPHAABHOM CKOPOCTH BpAI[CHHSA
3BE3ABI PA3AMYHBIC 3HAYCHUA, AASl KAKAOTO U3
crposar TEOPETUIECKUI KOHTYP,
ncKaKeHHBIH  BparnenumeMm. CpaBHeHme —2THX
npoduseii ¢ HIpodPHUAEM AHHHH B CIEKTpE
AQHHOH 3BE3ABI A2€T BO3MOKHOCTH OIIPEACAUTDH
ncKkoMoe 3HadeHHE Vsin i Boaee mpocroit
crroco6 CKOPOCTH
3BE3ABI COCTOHT B IIPAMOM HM3MEPEHHH IITHPUHBI
AMHHH Ha CIEKTpOrpamMme. DTOT METOA Ooaee
3P PEKTHBEH B TOM CMBICAE, YTO OIPEACACHHE
CKOpOCTH c
XOPOIIEH TOYHOCTBIO 3aHHMAET OYECHb MAaAO
BpemMern. OAHAKO IIPOOAEMA 3TOIO  METOAQ
COCTOHUT B TOM, YTO AQKE IIPH HCIIOAB30BAHIH

HHUX

OIIPCACACHHA BpamcHMA

Bp AICHIA 3BE3ABIL AOBOABHO

OAHOIO M TOTO K€ MHCTPYMEHTA M OAHOH M TOI
’KE€ AHCIEPCHM IIMHPHUHA AUHNM, H3MepsAeMas
HEITOCPEACTBEHHO IIO CIIEKTPOIPaMMaM OAHON H
TOH K€ 3BE3ABI, HM3MEHSCTCA C H3MECHEHHEM
maoTHOCTH 1AacTUHOK n  CCD-crrektpos (oM.
Ta6. 1). B Tabaume 1 mpuBeA€HBI Pe3yABTATHI
m3mepennii u3 padorer Caerradaka [19] m u3
cBOAHOTO Kararora bospuyka m Komeraosa [3].
s 9TO  PasAHIHE
BEAMYHH Vsin 1 AAA OAHOM U TOU KE 3BE3AA
Aocturaer npumepHo 2 —x pas. OaHako, npn
HCITOAB30BAHHH OAHOPOAHOTO  CIEKTPAABHOTO
BparieHme
HEIIOCPEACTBEHHO II0 H3MEPAECMON  IIIHPHHE
AVMHHH C IIOMOIIBIO HEKOTOPOM KaAH6pOBquofI
KpuBOH. OTMETHM, YTO IPH IPUMEHEHUH 3TOTO

9TOH TAOAHWIIBI BHAHO,

MaTCpHaAa, MOXHO OIIPCACAUTDH

METOAQ CAEGAYET YUHTBIBATH BCE MEXAHU3MBI
VITUPEHUA AMHHUH, KAK TEOMETPHYECKIE, 4 TAKKE
13 9uCcAd (PUSHIECKIX MEXAHU3MOB, TEIIAOBBIE U
MHKPOTYPOYACHTHBIE
moae u Ap. [14,15].

ABIKCHUA, MAaTHUTHOC
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Tabaura 1
Sp Vsin i
Ne HD Mv
Caerr. B.K. Caerr. B.K.
1 93030 3.03 BOVP 130 220
2 42933 4.84 BO5IV BI 170 270
3 37018 4.65 BIV B21IT <10 95
4 68243 4.79 BIW B3 90 158
5 136298 3.43 B15IV B3IV 170 350
6 110879 3.26 B2V B3 160 90
7 108483 4.60 B2V B3Vn 170 230
8 148605 4.87 B2V B2V 180 280
9 132200 3.35 B2IV B21III 10 83
10 158408 2.80 B21V B21V 20 115
1 151985 3.64 B2IV B2IV 50 115
12 120307 3.53 B2IV B2V 70 170
13 12173 4.05 B2IV B2V 80 180
14 106490 3.08 B2IV B2IV 140 275
15 138690 2.95 B21V B3V 210 350
16 106983 4.26 B25V B3IV 70 186
17 10144 0.60 B3V B5IV 225 415
18 45725 4.60 B3Ve B3IVe 260 400
19 91465 3.58 B4Ve B3Ve 250 450
20 98718 4.26 B5V B6Vn 280 0
21 83953 4.68 B6Ve B5e 260 370
22 87901 1.34 B7V B8V 260 370
23 209952 2.16 B7IV B5V 215 285
24 224686 4.71 BOIV B7V 270 270
25 161868 3.74 A0V A0V 200 0
26 109787 4.02 A1V A2V 280 120
27 12311 3.02 FOV FOV 120 220
B macrosme#rn pabore MBI HIpHUBOAMM  CTOADOIAX TaOA.2, rAe yKazaHBI 3HA4YeHHA Vsin i
PE3YABTATBl  KOAMYECTBEHHOTO  OIPEACACHHA IO pesyAabTatam pabor (3,16, 17]. Aas Goabreit

ckopocru Bparerna MCP — 3Besa (Taba.1), mo
roAyrmpuram poduaeii anamn Mgll 4481.4.
[Ipu stom KOHTYp AMHHI H3MepAAcH 1o 2 — 3
CIIEKTPOIPaMMaM COOTBETCTBYFOIIIIM
(orHOCHTEARHO) HOpMaAabHOW (N) m Hamboaee
mekyAspHor obaactu  (P) Ha moBepxHOCTH
HCCAEAYEMBIX 3Be3A [18].

Tounocts ompeaeseHus Vsin i B OCHOBHOM
obycaoBaeHa pasdopocom sapucumoctu Ak (0.5)
Vsin 1 AASA
(memarHUTHBIX) 3Be3A [16] m cocraBafeTr OKOAO
25%.

IToaygenHbIE pe3yAbTATHI OIIpeAeAeHUA Vsin 1
3B€3A IIPHBCACHEI

IIOCTPOEHHOM HOPMAABHBIX

gl

HN3Yy9ICHHBIX B IIOCACAHHX
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YACTH MCCACAYEMBIX MATHHTHBIX 3BE3A HMEIOTCH
3HAYEHHA Vsin 1 B KOMIIHAAIMHU KaTtaAoros [3,10,
17].

Hamra paboTa CyIIecTBEHHO OTAMYACTCA OT
IIPEABIAYIINX  paboT
MaTteprasaM HAOAFOACHHI M METOANYECKUM
HUCIIOAB30BAAU

II0  HCIIOAB30OBAHHBIM
moAxoAaM.  Bo-
OAHOPOAHBIM  CIIEKTPOCKOIIMYECKHAN MaTepHaA,
roAydeHHbIH Ha 20 Teaeckone [TTAO ¢ Bercokum
paspereHeMm A=0.034
Bo BTOPBIX,
AMHUM Ha OCHOBaHUH

HCpBbIX ,  MbI

CIIEKTPAABHBIM
(smcriepems 4.4/ mm).
M3MEPEHUN  IIIUPHHBI
KOMITAEKCHBIX HAOATOACHHI
3P PEKTBI TEKYAAPHOCTH (HEOAHOPOAHOCTh U

HPI/I

YIHUTBIBAAMICH
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MAarguTHOE IOAE) AAfA HccAeAyeMbix MCP — 3Be3a
[18].

C 1ueabro OBIAL
3HAYEHHUA Vsin 1 AAf HOPMAABHBIX 3BE3A IAABHON
nocaepoBareAbHOocT  O5 FO. B kauecrtBe
OIOPHOH ObIAa BBIOpaHA CHCTEMA CKOPOCTEM
sparerusd 3Be3p Caerradaka [19], xak Hanboaee
maaekHAA. CucTeMa MMEET 3HAYUTEABHOE YHUCAO

Cp ABHCHUA I/ISMCP CHBI

3BE3A

(~700) B  IIHPOKOM  HHTEpPBaAE

cnexkTpasbHBIX Kaaccos 05 — GO.

[ToAp3ysich H3MEpEHHBIMU 3HAYEHUAMA Vsin i,

AASL HOPMAABHBEIX I MATHUTHBIX 3BE3A IIOCTPOCHBI
3aBHCHMOCTH CPEAHHX 3Ha4eHHII Vsin 1 oT
cnexkrpasbHOro kaacca (Prucynox 1).

cuexrpaspueie uaTepBasbl AO — A3 n B8 —
A2, cOOTBETCTBEHHO.

2. Cpeanne 3aBUCHUMOCTH Vsin i oT
CIIEKTPAABHOTO KAacca HE ABAATOTCSA
MOHOTOHHEIMH,  XOTd  HMEETCsI  oDIas

TEHACHIIUA K YMEHBIIICHHIO BEAMYHHBI Vsin 1
C IIEPEXOAOM OT PAHHHUX
KAQCCOB K OOAEE IMO3AHIM.
Ha mnpeAcTaBACHHBIX 3aBHCHMOCTAX BHAHO,
YTO B CPEAHEM CKOPOCTH BPAINEHUA MATHUTHBIX
Bp — Ap 3Be3A mpumepro B 2 — 3 pasa HIUKe

CHCKTpaAbeIX

Vsin 1 HOpPMAaABHBIX  3BE3A  TAKHX K€
CIIEKTPAABHBIX KAACCOB.
Ormernm, 91O HpOOAEME  MEAAEHHOTO

1. HambGoaee xapaxkrepHBIM CBOWCTBOM 9THX  BPAINEHUA MATHUTHBIX 3BE3A ITOCBAIICHO MHOIO
3aBHCHMOCTECH fBASICTCA HAAHYHE AOBOABHO  pabor [6, 15, 17]. Amaamsupys pesyAbTaTel
PE3KHX MAKCHMYMOB M MHUHHMyMOB. ['AaBHBIE ~ MHOIHX paOOT MOMKHO IIPEATIOAOKHTE, UTO
MUHHMYMBI ~KPHUBBIX AAfl HOPMAABHBIX M IIPOIECC 3AMEAACHHUA BPAIIECHUA MATHHUTHBIX
MaTHUTHBIX 3BE3A IIPUXOAATCA HA  3BE3A B OCHOBHOM 3aBEPIIACTCA AO HaYaAa

CTAAUH KBa3NCTATHIECKOTO CKATHA 3BE3ABL

Tabauria 2

Ne HD m. Sp THII Vsin i

TIEKYA. Boasd B.K AGT N P
1 358 2.06 B9.6 Hg, Mn - 52 - 47 55
2 19832 5.79 B7.30 He, Si - -- 142 140 160
3 34452 5.41 B4.50 Si, 24200 - - 46 43 60
4 40312 2.62 B9.10 Si, Cr - 50 49 46 52
5 65339 6.01 A2.00 St, Cr, Eu -- -- 15 15 18
6 108662 5.29 B9.35 Mn, Hg, Cr 22 20 14 15 24
7 108945 5.46 A2.45 St, Eu 66 62 64 60 71
8 112185 1.77 A1.05 Cr, Ca 34 135 25 24 36
9 112413 2.90 B7.90 Eu, Cr, Sr - 23 29 22 32
10 118022 4.54 A0.00 Sr, Cr, Eu 10 27 14 15 29
11 124224 5.01 B7.20 Si, Cr - 125 119 117 130
12 129174 4.94 B9.80 Hg, Mn - 10 - 9 14
13 133029 6.16 B8.80 St, Si -- -- 25 20 28
14 137909 3.68 A7.70 Eu, Cr, Sr -- 15 18 15 30
15 140160 5.33 B9.80 St, Cr - -- 64 58 65
16 140728 5.51 B8.70 Si, Cr, St - -- 70 68 72
17 148112 4.57 A0.00 Cr, Sr, Eu 49 52 35 36 55
18 184905 6.50 B8.20 Ca, Si, Eu -- - -- 48 62
19 189849 4.64 A4.90 Cr, Sr, Fe - 20 - 18 25
20 193722 6.50 B8.60 Si, Cr, Eu - - - 180 240
21 196502 5.20 A2.90 Ti, St, Eu -- 4 -- 5 14
22 201601 4.69 A8.65 Eu, Mg, Sr - 9 - 10 15
23 220825 4.94 B9.90 St, Cr, Eu -- 43 36 38 52
24 224801 6.38 B7.60 Si, Cr, Eu - 38 37 37 62
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Photoluminescence of the cometary FHPs and properties of potential relicts have described. Results of
comparative analysis for Hyakutake and Hale-Bopp comets have presented. The list of possible cometary

prebiotics has proposed.

Key words: comets, ice, hydrocarbons, prebiotics, luminescence

1. INTRODUCTION

One of the mostly important methods of
cometary investigation is the spectroscopic
observation of these bodies with subsequent
analysis of obtained data. Cometary spectra
consists of two main parts- emission lines and
bands radiated by gaseous compounds of
cometary comas, and faint solar continuum
scattered by dusty and icy particles of the
cometary halos. Gaseous comas are cool and
rarefied shells around cometary nuclei resonantly
fluoresce on the specific wavelengths in UV,
visible, and IR ranges of the electromagnetic
spectrum. Daughter molecules as the result of
photo-destructions of parent formations are main
compounds of gaseous cometary comas. The
following molecules and ions were already
detected in comets: C;, C;, CH, CN, CO,, NH,
NH,, OH, CH II, CO II. This list is incomplete
of course being the subject of the permanent
growing. The mineral and the icy halos of comets
are clouds of fine dispersed grains responsible for
the scattering of solar radiation. Gaseous comas
and grains of halos form the cometary
atmospheres as complex of gas and dust around
icy nuclei. The cometary spectra are rich also with
series of narrow emission lines of unknown
nature. These so called unidentified emissions
were registered in the spectra of many comets
(Brown 1996; Cochran & Cochran 2002
Cremonese et al. 2007; Dello Russo et al. 2013).
Observers assigned these emissions to multiple
ionized molecules (Wyckoff et al. 1999; Kawakita
& Watanabe 2002). New theory suggests
luminescence nature of unidentified emissions in
form  of  photoluminescence by  frozen
hydrocarbon particles of cometary atmospheres
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(Simonia 2004; 2007; 2011a, b). Approximately
10% of previously unidentified emissions were
identified as photoluminescence of cometary
FHPs, though 90% of mentioned emissions
remained in status of unidentified. The
peculiarities of cometary atmospheres provide the
complicated character of cometary spectra in
form of various features superposition. The
cometary nuclei rich with organic complex
substance (Ehrenfreund & Charnley 2000
Clairemidi et al. 2004; Crovisier & Bockelee-
Morvan 2007; Li 2008; Kobayashi & Kawakita
2009). Thy cometary nuclei are considered by us
as the sources of relict organic substance. The
present work describes physical and chemical
properties of cometary frozen hydrocarbon
matter and method of its remote analysis.

2. FROZEN HYDROCARBON MATTER
OF COMETARY NUCLEI AS
COMPRESSED SNOW
In works by Shpolskii (1959, 1960, and 1962)

were described matrix in form of frozen

polycrystalline mixtures of polycyclic aromatic
hydrocarbons and n-alkanes. Photoluminescence
quasiline spectra of such matrix were obtained
and investigated in detailed. Certain Physical
properties and exact chemical composition of
polycrystalline were revealed and
analyzed. Results of mentioned works have
astrophysical significance. We would like to
enumerate certain experimental results of
mentioned works actual for investigation of
comets and other icy bodies of the Solar System.

1) Solid solutions of polycyclic aromatic

hydrocarbons and n-alkanes (from pentane to

decane) at 77.3 K demonstrate

mixtures
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photoluminescence spectra in form of series of
very narrow emission lines. In such mixtures
aromatic hydrocarbons are guest substances and
n-alkanes host substances — solvents, so called
matrix. Fine crystallized substances — matrix fixes
in own structures aromatic molecules — sources
of luminescence. Aromatic compound in n-alkane
matrix is frozen rarefied “oriented gas”. Freezing
of the solvents as crystallized mass
microcrystals is condition of formation of
discreet luminescence spectra; 2) frozen mixtures
of polycyclic aromatic hydrocarbons and n-
alkanes (pentane, hexane, heptane, etc) in the
form of snow-similar microcrystals has the
specific luminescence and absorption spectra as
series of narrow lines. In case of larger sizes of n-
alkane molecules narrow luminescence emission
lines transforms to diffuse bands; 3) luminescence
spectra of complex crystalline organic substances
in the certain cases has the anomalous character —
in form of wide structureless bands. Resonance
dimmers are characterized with such spectra.

We proposed that the cometary nuclei contain
frozen organic substance in form of snow-similar
mycrocrystals of polycyclic aromatic
hydrocarbons and n-alkanes (Simonia and
Simonia, 2013). Clusters of numerous snow-
similar microcrystals probably associates in
specific zones irregularly distributed in various
layers of the cometary nuclei. We would call such
zones as the sources of cometary hydrocarbons.
Flat snow-similar mycrocrystals are consisted of
aromatic molecules fixed in acyclic matrix. The
sources of cometary hydrocarbons are rich with
numerous aromatic and acyclic compounds. The
sources of hydrocarbons located in the inner
layers or centers of cometary nuclei may belong
to relict substance. This substance is relict
cometary organic which never been processed by
the solar electromagnetic radiation or wind.

Sizes and shapes of hydrocarbons sources of
cometary nuclei are probably different. Cometary
organic relicts are probably witness of the Solar
System formation being subject of the
condensation processes. Building blocks of
complex cometary organic in forms of molecular
rings or chains probably has presolar origin. It
means that cometary relicts have physical
properties and chemical compositions of pristine
matter of the solar nebula. The cometary nuclei
might be rich with frozen hydrocarbon matter in
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form of the compressed snow. Physical
peculiarities of the formation process of each
specific cometary nucleus, chemical composition
of the solar nebula and some other parameters
have conditioned density, colors, and other
characteristics of frozen hydrocarbon matter of
this nucleus. The cometary organic in form of
frozen hydrocarbons (compressed snow) is
probably dens but rather fragile substance. The
layers of frozen hydrocarbons in form of
molecularly dispersed substance or substitutional
solid solutions contain various data on physical
processes of the solar nebula
Therefore significance of revealing and analysis of
relict cometary organic is rather high.

When the comets approach to the Sun,
processes of thermo destruction and sublimation
of cometary ices are started. Micro fragments of
nucleus ices form spherical halo with various
diameters. The sources of cometary hydrocarbons
provide organic compounds for icy cometary
halos as shells of frozen hydrocarbon particles
(FHPs). Each FHP is characterized with inherent
size, shape, and color. FHPs with substitutional
solid solution structures have nano sizes, but
molecularly dispersed FHPs micro sizes. Shapes
of individual FHPs depend on structural
peculiarities of icy particles. FHPs with
substitutional structures may be flat but molecular
dispersed particles bulky and elliptic.

The solar ultraviolet radiation in range of 2500
— 3900 A excites photoluminescence of frozen
hydrocarbon particles of cometary halos in range
of 4000 — 8000 A. Chemical compositions of
cometary FHPs and physical peculiarities of
Shpol’skii  microcrystals  have  conditioned
properties of their photoluminescence spectra
including positions and profiles of emission lines.
Photoluminescence spectra of the cometary
FHPs at low temperature (T< 80K) have the
standard quasiline forms — series of multiple
narrow emission lines with average line width A
< 1A. Laboratory analogs of such spectra are
called quasilinear photoluminescence spectra of
Shpol’skii matrix (PAH in n-alkanes), (Figures 1,
2).

Photoluminescence spectra of the cometary
frozen hydrocarbons could demonstrate also
wide featureless bands (case of resonance
dimmers). Such featureless bands may be
observed as certain quasicontinuum. Similar

evolution.
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phenomenon was reported by Churyumov &
Kleshchenok (1999, 2013). In other hand the
width of emission lines and general character of
photoluminescence spectra of Shpol’skii matrix
depends also on temperature of polycrystalline
substance. According Shpol’skii (1959) acyclic
matrix provides quasilinear character of frozen
PAHs luminescence spectra. In case of glass-
similar matrix the same PAHs demonstrates
featureless photoluminescence emissions. For the
cometary case, it means probably that quasi-
continual luminescence emissions belong to
amorphous mixtures of hydrocarbons. Narrow
luminescence emissions indicates PAHs in n-
alkanes matrix - crystaline FHPs. It may be the
qualitative tool for remote determination of
hydrocarbons state in the cometary matter.
Frozen hydrocarbon particles of the cometary
halos interact also with gaseous compounds of
comas. Physically such interactions are probably
non elastic in form of absorption and adsorption
of comas molecules by the solid substance of
FHPs. Main result of mentioned processes is

enrichment of FHP substance with neutral and
ionic inorganic molecules of the cometary origin.
Photoluminescence spectra of enriched organic
probably differ from the original in positions and
profiles of emission lines.

Solar UV and visible radiations probably
excites also fluorescence of cometary solid
organic in infrared range within 2-13pm. FHPs of
the cometary halos in this case as complex of fine
dispersed icy grains is subject of so-called infrared
fluorescence phenomenon. At the same time,
frozen aromatic molecules have fluorescence
emissions in far infrared range as well.

Surfaces of cometary nuclei, including ice and
mineral compounds are irradiated permanently by
solar electromagnetic radiation and fluxes of the
charged particles. Photo processing and electrons
bombardment of nuclei surfaces provides
transformation of physical and chemical
characteristics of surface substance. Within time
scale of comets evolution the substance of nuclei
surfaces is transformated completely due to
external facrtors and forces.

Fig.1. Luminescence of anthracene in n-heptane (Nakhimovsky et al. 1989)
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Fig.2. Luminescence of naphtacene in n-nonane (Nakhimovsky et al. 1989)

In other words, surface layers of periodic
comets nuclei containes new substance — the
result of evolution. The substance of deep layers
of cometary nuclei including sources of
hydrocarbons which never been processed by
solar radiation has primordial properties. We have
called such a substance — the cometary relicts.
The main properties of the cometary relicts are
probably following: a) extremely low temperature
of the substance; b) complex character of the
substance with primordial structural peculiarities;
c) absence of any ionized compounds or
implanted impurities; d) possible presence of
prebiotic or biotic compounds; e) isotopic ratios
for main elements with characteristic values for
the Solar System.

In fact the cometary relicts including frozen
hydrocarbons never been illuminated by the solar
radiation. It means that comets with long rotation
periods are the reservoirs of primordial substance
of the Solar System. Direct investigation of the
cometary relicts is the task with high priority. In
time of active cometary processes including flares
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and outbursts the certain fragments of relict
substance (hydrocarbons mixtures) might be
delivered in to the cometary comas. The solar
radiation could excite photoluminescence and
cathodoluminescence of newly delivered relicts.
Depending on the chemical composition and the
physical properties of the specific relicts such
luminescence may be in the form of featureless
emissions or high structured quasilinear spectra.
Duration of luminescence of relicts may be rather
short. Intense luminescence emissions of relicts
may be quenched by the solar infrared radiation.
In other hand, complex molecules of the same
relict substance may be dissociated on daughter
formations in the field of the solar hard
ultraviolet radiation. Taking in to account high
quantum yield of hydrocarbons luminescence we
have proposed that ground based observations
for registration of relict substance luminescence
must be make in time of outbursts or immediately
after this phenomena. The cometary relict in
form of clouds of icy micrograins will be
processed by the solar radiation. Therefore,
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within 6-8 hours after outburst luminescence
properties of relict substance will be lost or
changed. The cometary outbursts spectra have
character of featureless emissions in range 3900-
5300 A (Bobrovnikoff, 1927 a, b; Cochran et
al.1980) (Figure 3, 4).

Frozen  organic  mixtures  demonstrate
photoluminescence spectra in form of single
bump in the same spectral range (Fig.5).

Registration of photoluminescence of the
cometary relicts including complex organic
substance could become an effective tool for
investigation of pristine matter of the Solar
System including prebiotic compounds.

3. PHOTOLUMINESENCE OF ORGANIC
SUBSTANCE IN C/1996 B2
(HYAKUTAKE) AND C/1995 O1 (HALE-
BOPP) COMETS
The successful identification of previously

unidentified cometary emissions is the important

task for cometary organic investigations. We
selected two comets for identification of
previously unidentified or unknown emissions.

These comets are following: C/1996 B2

Hyakutake and C/1995 O1 Hale-Bopp. Mortison

et al. (1997) observed Hyakutake comet with a

Fiber-fed echelle spectrograph attached to the 1-

m telescope of Ritter observatory at March 23

and 27, 1996; receiver — CCD; resolving power of

spectrograph R=25800; average signal-to-noise
ratio was equal 200. Hyakutake comet was

observed on the heliocentric distances + = 1.08;

1.00 AU. Mentioned authors found in the

spectrum of Hyakutake comet standard emissions

of several molecules and ions. They revealed also

18 emission lines of unknown natutre which

acquired the status of the unidentified emissions.

We had used these lines for the comparative

analysis.
Zhang et al; (2001) observed Hale-Bopp
comet with a Cude Echelle spectrograph

mounted on the 2.16 m telescope of Beijing
astronomical observatory (Xinglong, China) at
March 26,28 and April 22, 1997; receiver — CCD;
resolving power of spectrograph R = 44000,
37000 for the blue and red path; average signal-
to-noise ratio was equal 180. Hale-Bopp comet
was obsetrved on the heliocentric distances r =
0.920; 0.918; 0.991 AU. Mentioned authors found
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in the spectra of Hale-Bopp comet standard
emissions of several molecules and ions. They
revealed also 73 emission lines with unknown
nature. We had used these unidentified emissions
for the comparative analysis. In time of the
comparative analysis we had applied works of
Kirkbright & Lima (1974), Teplitskaiya et al.
(1978), and Nakhimovsky et al. (1989) as sources
of laboratory data. These sources were selected
on bases of our supposition that substance of
frozen hydrocarbon particles of the cometary
atmospheres has the same structure as Shpolskii
matrix — aromatic molecule fixed in n-alkanes.
The comparative analysis was made with the
following strategy: a) coincidence of the spectral
positions of the observational and laboratory
emission lines with accuracy of +/- 1A; b)

profiles  similarities of observational and
laboratory emission lines.
All  specific  circumstances,  including

differences in wavelength scales, were taken in to
consideration. The results of the comparative
analysis for both comets are presented in the
table 1, 2, respectively.

In the tables the first column — wavelengths of
emission lines in cometary spectra; the second
column -  wavelengths  of  laboratory
photoluminescence emission lines; the third
column — identification including names of PAHs
as the principal luminogen and names of
solvents/matrices (n-alkanes); the fourth column
—literature sources. In the spectrum of Hyakutake
comet 18 emission lines were tabulated as
unidentified (Morrison et al. 1997). We have
identified 6 emissions as photoluminescence of
PAHs fixed in n-alkanes (Table 1). In other
words 33.3% of previously unidentified emissions
represents  photoluminescence  of  frozen
hydrocarbon particles of icy halo of Hyakutake
comet.

In the spectrum of Hale-Bopp comet 73
emission lines were tabulated as unidentified
(Zhang et al. 2001). We have identified 7
emissions as photoluminescence of PAHs in n-
alkanes. 9.5% of the total quantity of previously
unidentified emission lines in the spectrum of
Hale-Bopp comet represents photoluminescence
of frozen hydrocarbon particles of icy halo of this
comet (Table 2).
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Fig.3. The spectrum of Halley’s comet (Bobrovnikoff, 1927a)
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Fig.5. Photoluninescence spectra of Pyrene and 3-4 Benzpyrene (Shpolskii, 1962)

Tablel. Photoluminescence emissions in the spectrum of Hyakutake comet

Laboratoty
Cometary Photolum
Emissions . PAHs in n-alkanes References
A) Lines
@A)
5102.235 5101.8 1-amino, 9,10-anthraquinone+n-heptane Nakhimovsky et al. 1989
5110.064 5110 Naphtacene+n-nonane Nakhimovsky et al. 1989
5314.689 5315.4 9,10-anthraquinone+n-heptane Nakhimovsky et al. 1989
5318.079 5318.1 2-methyl,1,4-naphtoquinone+n-hexane Nakhimovsky et al. 1989
5332.924 5332.5 1,2-benzopyrene+tetrahydrofuran Kirkbright & Lima 1974
5909.68 5910 Tetraphene+n-hexane Teplitskaia et al.1978

Table 2. Photoluminescence emissions in the spectrum of Hale-Bopp comet

Laboratoty
Cometaty Photolum
Emissions . PAHs in n-alkanes Reference
A) Lines
&)
4838.27 4838.2 Perylene+n-hexane Nakhimovsky et al. 1989
4850.66 4850 2-methylperylene+n-hexane Nakhimovsky et al. 1989
5318.19 5318.1 2-methyl, 1,4-naphtoquinone Nakhimovsky et al. 1989
5333.01 5332.5 1,2-benzopyrene+tetrahydrofuran Kirkbright & Lima 1974
5351.438 5352 Chrysene+n-hexane Teplitskaia et al.1978
5428.19 5427.5 1,2-benzopytrene+ tetrahydrofuran Kirkbright & Lima 1974
5909.64 5910 Tetraphene+n-hexane Teplitskaia et al.1978

64



Azarbaycan Astronomiya Jurnali

Ne 3, 2013

Azerbaijani Astronomical Journal

Relative Flux

5340

560

5290 5300 5310
{12}
o~
3

L [T=]
525
1 T T
c ?_
75 - A
ﬁ-!
5 i

.25

o

-.25

i V{ l WW’ Al gﬂmg ¥

mhh;h M

|

—

| [

5315 5320

5325 5330 5335 5340

Wavelength (angstroms)

Fig.6. Unidentified emissions in spectra of Hale-Bopp (5333.01 A) and Hyakutake (5332.92 A) comets (a,c); Luminescence

of 1,2-benzopyrene (5332.5 A) (b).

Figure 6 represents certain fragments of
spectral profiles from Morrison et al. (1997);
Kirkbright & Lima (1974); and Zhang et al.
(2001), respectively. Photoluminescence emission
line . = 5332.5 A of 1,2-benzopyrene (Kirkbright
& Lima 1974), coincides in spectral position and
profile with previously unidentified emissions in
the spectra of Hyakutake and Hale-Bopp comets.
Other emission lines of these comets spectra also
coincides in spectral positions and profiles with
laboratory photoluminescence emission lines of
PAHs in n-alkanes. In fact the substance of
Hyakutake and Hale-Bopp comet is rich with
complex organic in form of frozen mixtures of
aromatic and acyclic hydrocarbons. The inner
layers of Hyakutake and Hale-Bopp comets
nuclei containe the bulk organic zones — sources
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of hydrocarbons. Organic relicts are delivered
from cometary nuclei in to atmosphere on the
short heliocentric distances as the natural markers
of the Solar System past.

4. PREBIOTIC AND SELF ORGANIZED
MATTER IN COMETARY NUCLEI
The search of potential prebiotics

selforganized matter remains important for the

different celestial bodies including comets. Nuclei
of comets could contain prebiotic compounds
and various type of self-organized matter
including heterocycles, proteins, etc. Remote
detection of the cometary prebiotics is the actual
tasc. Luminescence of the cometary prebiotics
might be excited in the field of the solar UV
radiation. Cometary FHPs with possible prebiotic

and
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Table3. Potential cometary prebiotics.

Comets X unids Amax Of bioluminescence Substance
de Vico 5459.97 5460 Luciferase
5509.39 5510 Luciferase
5520.97 5520 Luciferase
5820.33 5820 Luciferase
6210.04 6210 Luciferase
7350.53 7350 Chlorophyll
Hale-Bopp 6200 6200 Luciferase
6859.38 6860 Chlorophyll
Ikeya-Zhang 4750.93 4750 GFP!
4969.31 4970 GFP
4979.70 4980 GFP
5450.06 5450 Luciferase
5649.11 5650 Purple Protein
5819.94 5820 Luciferase
68.18.01 6818 Chlorophyll
Hyakutake 6740.80 6740 Fluorochrome

LGFP- Green Fluorescent Protein

compounds could luminesce in the optical range
in the form of quasilinear spectra. We have
compared spectral positions and profiles of the
cometary unidentified emissions with
bioluminescence emissions of ferments, pigments
and proteins. Obtained results are presented in
table 3. In this table the first column — name of
comets; the second column — wavelength of
unidentified cometary emissions; the third
column maximum of bioluminescence
emissions of wvariouse substance; the forth
column — type of concret substance. Our results
give evidence that, cometary substance probably
contains prebiotics or biotics of various types and
forms. Earlier unidentified cometary emissions
5820 A and 6200 A have probably prebiotic
nature and requiers additional consideration.

5. DISCUSSION

The frozen hydrocarbons are important
compounds of cometary substance. The different
layers of cometary nuclei are probably rich with
the complex aromatics and acyclics. These
hydrocarbons are comprised unified structures
including solid solutions, polycrystalline mixtures,
and substitutional matrices. Potential cometary
prebiotics or biotics are related with the complex
organic. Therefore the significance of remote

revealing of complex organic of comets is very
high.
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The intense solar ultraviolet radiation, the
fluxes of charged particles, and the structure of
cometary  organic provide bright
luminescence phenomena of cometary organic ice
with possibilities of its detection. We heve
suggested that Shpolskii matrix in the form of
polycrystalline mixtures (PAHs in n-alkanes)
might be the main unit of cometary complex
organic substance.

Frozen hydrocarbon matter of the cometary
nuclei in the form of dense clusters of snow-
similar microcrystals will be the main source of
fine dispersed organic icy particles of the
cometary halos. Sources of hydrocarbons
irregularly distributed in the inner layers of the
cometary nuclei and never been processed by the
solar radiation are cometary relicts — witnesses of
the Solar System formation. In time of the
cometary outbursts or flares the certain portions
of such relict matter penetrates in to cometary
comas with subsequent photo-excitation of this
matter. The de-excitation of previously excited
molecules (relict molecules) will be accompanied
with bright luminescence emission. Optical
spectra of the cometary bursts could be rich with
unknown emission lines or featureless bands
especially in the blue range. Photoluminescence
spectra of polycyclic aromatic hydrocarbons at
temperatures T > 100 K has featureless character
in the form of extended blue emission (4000-
4900 AA). In our opinion at the first time,

substance
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Bobrovnikoft  (1927a, b) registered these
extended blue emission of the cometary spectra
(Fig. 3). In terminology of Bobrovnikoff “violet
type spectra” were registered for the several
comets. Archived spectroscopic data of the
cometary outbursts or flares must be reanalyzed

in light of this problem.
We had studied the spectra of Hyakutake and
Hale-Bopp comets in search of FHPs

photoluminescence emissions. The comparative
analysis of the optical spectra of the mentioned
comets with photoluminescence spectra of FHPs
laboratory analogs had performed. For Hyakutake
comet 6 previously unidentified lines were
identified as cometary FHPs photoluminescence.
For Hale-Bopp comet — 7 emissions were
assigned to photoluminescence of frozen
hydrocarbon particles of icy halo.

Our investigations of unidentified cometary
emissions have confirmed once more the
presence of PAHs in cometary substance. Our
results have demonstrated also real possibilities of
prebiotics presence in the cometary ice.

6. CONCLUSION

The main properties of frozen hydrocarbon
matter of comets were described. The
peculiarities of snow-similar microcriystals of the
cometary nuclei and FHPs of the cometary halos
were considered. Possibilities of revealing of the
cometary complex organic and prebiotic as
pristine matter of the Solar System were
discussed. New identification of previously
unidentified emission lines of the cometary
spectra and new suppositions were presented.

We have considered this work as the certain
step in investigation of the cometary organic. At
the same time we are rather far from the
complete understanding of cometary organics’
nature and its interactions with external forces.
Our knowledge has required new
investigation and subsequent improvement.

current
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According to the paradigm of eternal cycle of
matter (ECM) its aggregative states — energy and
substance always “struggle” for achievement of
free energy type and body form with the
minimum potential energy respectively (Kuliev,
2002a; Guliyev 2012b). This never-ending
“struggle” personifies matter’s aspiration for
freedom. In this process its inherent structural
components (physical, biological and information
forms) act differently. 'The features of
participation of physical and biological forms in
the ECM were studied in the previous works
(Kuliev, 2002b; Kuliev, 2003). The given paper
discusses research of mechanisms of information
form participation in the ECM and emphasizes
brief analysis of the obtained results in regard to
achievements of modern physics, cosmology,
some postulates of religion and facts from daily
practice of Homo sapiens.

According to determination (Kuliev, 2002a;
Guliyev, 2012a; Guliyev, 2012b), information
form of matter consists of all possible naturally
existing properties, regularities, dependencies and
mechanisms of process flow in physical and
biological forms of matter. In addition, all
knowledge and artificially created theories,
regularities, dependencies, programs, projects by
Homo sapiens and other results of the secondary
sensations are also the components of
information form of matter. Information form of
matter in contrast to generally accepted notion of
information that is the subject of studies of
informatics (Brillouin, 1960; Brillouin, 1966), also
considers the semantic, qualitative, quantitative
and all other characteristics without exception.
Hence, information form of matter doesn’t have
direct substance and energy characteristics. At the
same time it takes direct part in the ECM: its
energy potential is involved in circulation process
through participation of concrete properties,
regularities, dependencies and mechanisms in it.
Occurring consequences depending on character
of concrete process of cycle can be different:
system energy can increase, decrease and process
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can accordingly accelerate, slow down, etc. At the
same time we talk about the change of energy
resources of concrete processes, when additional
energy and material resources aren’t included to
the system and taken out from the system. The
decreasing means that part of energy passes to
potential.

Naturally, as a result, corresponding changes
occur in the interactions of concrete volume of
substance with environing physical fields. It’s
clear that the scales of these changes, as well as
the cycles of matter will be diverse — from planck
to astronomical units. Significant changes are
achieved under appropriate conditions and
structuring of potential in these processes.
Significant redistribution of energy within the
considered systems can occur under certain
structures of potential of information form of
matter in concrete cycles of matter without
involvement or without giving of any resources.
The above mentioned is explained simpler and
clearer in concrete examples. It is known that the
unit of hydrocarbon volume has property of
releasing certain amount of thermal energy. To
achieve maximal amount of heat, it should be
used on appropriate scheme, i.e. process should
be realized in a special way — be structured. As
another example it’s possible to show recording
device on storage of different type of
information. Special structuring of information
allows considerably recording larger amount of
data to the source drive through “compression”
procedure. Another example: it’s not possible to
build a house with separate building materials —
bricks, sand, cement, etc. Materials are used in
complex according to the prepared project that
structures the whole potential in construction. In
other words, buildings are constructed only in
structuring of the existed potential where the
human enters with his activity too. It’s possible to
show many other similar examples.

Along with the possibilities of energy transfer,
there is also the possibility of transfer of the
structured energy potential. Such transfer has
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already been realized in many technical fields.
Demonstrative examples are: radio and television,
the telephone, the Internet, different seismic,
electromagnetic and other geophysical methods
of data collection, control of unmanned aerial
vehicles, other forms of remote control, etc.
Structuring allows concentrating on a huge energy
potential in a small volume of matter, organizing
its transfer and implementing conversion into
different types of energy in the required areas of
reception. Once created such energy potential can
be replicated and increase or decrease (through
conversion) volume of energy resources. Along
with transfer this potential can be saved and
activated remotely in the future. Appropriate
conditions should exist for storage, processing
and transfer of information. Cycles are also
realized in partial lack of these conditions that
influences on their effectiveness. We talk about
information rather than the processes in all
reasoning.

Part of information form of matter that is
related with activity of Homo sapiens grows on
volume all time, thus deepening and enriching of
his consciousness occurs.

It follows from  determination  that
information form of matter isn’t characterized by
material and energy parameters. In this sense, this
form has already reached its purpose — freedom
in the ECM. It can’t be fixed in various physical
fields. Although, the given form takes part in the
ECM through physical and biological forms of
matter that allows controlling it through
mechanisms of the ECM. Direct control of the
given form of matter isn’t known by well-known
standard approaches, and it is likely not possible.
Demonstrative example of such control is the
mental activity of Homo sapiens, his speech,
reading of scientific and artistic works, perception
of music and other types of purposeful activity,
main mechanism of which is the interaction of
information form with physical and biological
forms of matter. We detect only 0,4 % of
substance (star, their system, galaxy, etc.) and
3,6% of intergalactic gas from 100% of the
Universe content using our senses and modern
technologies
(http://en.wikipedia.org/wiki/Dark_matter). It is
assumed that larger part of the Universe consists
of dark energy (74%) and dark substance (22%).
Hence, Homo sapiens still know very little about
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96 % of the Universe content. This conclusion is
based on results of studying the balance of
velocities and temperature of separate parts of the
Universe showing that the main matter (more
exactly substance) and its energy are still hidden
from our observations and only their indirect
displays found through astrophysical researches
exist. Paradigm of the ECM sheds additional light
to this situation.

The scientific  results, ideas and
cognitions of Homo sapiens belong to this 4% of
the observed part of the Universe. Scientific
researches had been directed to solution of
separate  problems.  Separate  restrictions,
contradictions and other interfering conditions
are removed from the agenda solving concrete
tasks. Advances in science lead to some
facilitations and improvements in concrete fields.
They contribute to increase of effectiveness of
separate stages of cycles. However, the main
purpose of the ECM directed on achievement of
the free states of energy and substance form with
minimal potential energy in the process of
“internecine struggle” remains unexplored up to
now in modern science. With the purposes of
confirmation of this conclusion, following S.
Hawking (Arsenev, 2010; Feigin, 2010), results of
the main achievements and milestones of
development of modern physics and astrophysics
are briefly given below in the given field that
belong to the above mentioned 4 % of found
matter.

According to modern theories, it is very
difficult to present the foundation of our physical
reality in conventional manner. Superelementary
quantum objects that are dozens of orders smaller
than the diameter of atomic nucleus dominate in
incredibly close and at the same time, distant
depths of matter. Structure of matter begins to
disintegrate  strangely, and two  major
characteristics (are they major?) of the world —
space and time are suddenly tied in recondite ties
of paradoxical relations. Periodic field formations
that resemble standing waves in the strings of
musical instruments begin to exude somewhere
out there at impossible small distances through a
blurry haze of quarks. Multiple overtones or
harmonics may be excited in addition to main
tone in these particles - strings, just like in
macroscopic  analogues. Own energy state
corresponds to each harmonic. According to the

main
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theory of relativity, energy and mass are
equivalent, and therefore, as frequency of
harmonic wave vibration of strings is higher, so
its energy and mass of the observed part are
higher (ECM — E-S-E-) (Details on equivalence is
necessary).

These strings have certain vibrational modes
that determine quantum numbers such as mass,
spin, and other parameters inherent to particle.
Each mode has a set of quantum numbers that
respond to certain type of particles. This is the
final integration: all particles can be described
through one object — strings.

According to string models, all elementary
particles electrons, protons, quarks are
presented in form of vibrations of fundamental
strings. Each quantum tone of similar vibration
will correspond to a certain particle — proton,
neutron, or quark. It was found that this theory
can be quite fair in the ten-dimensional space. All
subsequent efforts of theorists have directed to
translation of  ten-dimensional  space of
hypermicroworld to Minkowski space with
habitual measurements of length, width, and
height and time vector perpendicular to them.
Model solutions are sought for reality check of
superstrings here. Difficult theoretical question
has arisen: how to discover additional
compactified measurements in tiny string ties?
Thorough research of track history of particles is
offered at the Large Hadron Collider (LHC)
under high-energies. It is considered that
superempty dimensions defining the properties of
elementary particles, such as their mass and
electrical charge should exactly appear there
somehow.

Physicists expect to discover the signs of the
existence of the mysterious particle of Higgs
responsible for the mass in the Universe, and also
paradox supersymmetry, probably conducting the
laws of microworld.

The concept of supersymmetry was proposed
within the framework of string theory, and then
generalized up to quantum theory of field for the
first time. Supersymmetric theories are called
theories of quantum fields in superspace where
fields are function of not only space-time, but
also superspace coordinates. Here, in contrast to
traditional  theories, each particle has a
superpartner — superparticle corresponding to it.
Squark corresponds to quark; selectron (with zero
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spin) - electron, photino (fermion partner) -
photon (light quantum), gravitino - graviton
(gravitational interaction transporter). It reminds
disbalance situation of matter and antimatter in
our World.

It is assumed that supersymmetry as
symmetry between particles and antipaticles was
spontaneously broken at the birth of the Universe
in monstrous cataclysm of the Big Bang.

It is considered that if we can detect the
particles — partners, then new measurements of
space — time will actually be discovered.

At the beginning of the 20" century, the
discovery of Brownian motion with the typical
energy of particles in 3x10” eV showed that the
matter is not continuous (surprisingly, matter is
accepted only as a substance of physical form; we
should emphasize in this connection that, there
are also biological and informational forms of
matter according to the paradigm of the ECM
along with the indicated form), and consists of
atoms. It was discovered a little later that these
supposedly indivisible atoms consist of electrons
orbiting the nucleus with energy of several
electrons - volts, and the nucleus, in its turn,
consists of the so-called elementary particles,
protons and neutrons held together by nucleus
bonds of order 10° eV. They found further that
protons and electrons consist of quarks, held
together by relations with energy of order 10° eV.
Then different variants of string theory, etc. were
developed. To imagine the scales of the existed
energy in the Universe, we should note that 1 kg
of any mass includes a huge amount of kinetic
energy approximately equal to 5,6177X10” eV.

According to modern concepts, the Universe
was filled with electromagnetic radiation and fast
particles (called cosmic rays due to the dual
nature of particles and waves). Cosmic-ray
spectrum has been shown in the Fig.1. (Khrenov
and Panasyuk, 2000). It follows from analysis of
this spectrum that the rays having very short
wavelengths can have huge energy. The use of
possibilities created by interaction of high-energy
particles with nucleus substances discovered ways
of studying the microworld of elementary
particles. Solemn final of such studies are
experimental studies conducted by LHC in
CERN with participation of many outstanding
scientists-physicists of our time. Energy level
reaches 10% eV in the highest energetic particles.

a
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Einstein's theory of relativity combined acceptable explanation within the framework of
electricity and magnetism into the  the existed physical theories. Theories of vacuum,

electromagnetic force. Glashow, Weinberg and
Salam showed that electromagnetic and weak
interactions can be combined into electroweak.
Further, there is every reason to consider that all
forces are eventually combined within the
framework of standard model. All attempts to
include gravity to this theory were unsuccessful.
Einstein’s common theory of relativity describes
gravity that was brilliantly confirmed in
macroworld — world of cosmic yardsticks. Its
application faces with a number of difficulties in
the world of elementary particles. First of all, it
coordinates badly with quantum mechanics.
Unfortunately, current standard model can’t
explain why elementary particles have mass, why
the Universe consists of matter (and not
antimatter), why just four fundamental
interactions dominate in nature, etc.

Theorists suggested many new approaches
that motivated by convincing hypotheses. In the
field of particle physics: Technicolor, preon
models and supersymmetry. In the field of space-
time: twistor theory, causal series, supergravity,
dynamic triangulation and loop quantum gravity.
But none of them has been successful so far.

Similar results were achieved in biology,
chemistry and astrophysics, as well as in the field
of information-communication  technologies.
Naturally, the further search will lead to more
precise scientific results. But all the same they will
refer to these 4%. But what about the rest of the
96% content of the Universe? And what else is
there in the Cosmos?

In addition to the above mentioned we
should note that the face of cosmology is
determined by four major discoveries in the XX
century. B 1929 r. Edwin Hubble discovered the
recession of galaxies in 1929 that is accepted now
as a general expansion of the Universe in science.
Fritz Zwicky noticed signs of the existence of
dark matter (hidden matter) in the Universe in
1933. B 1965 r. Arno Penzias and Robert Wilson
registered the relict radiation filling all space of
the world uniformly. In 1998-1999 universal
antigravitation (in the form of vacuum existence
in the Universe) was discovered by two groups of
scientists led by Adam Riess and Saul Perlmutter.
All these discoveries are based on results of direct
observations and apart from the last find their
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anti-gravity, dark energy, superstrings, easy field
and new gravity were involved in ultra-long
distances for description of the last discovery, but
final solution is still absent. These issues were
given in details (Chernin, 2007; Rubakov, 2010).

Thus, the ECM processes weren’t involved
and studied in scientific researches and in practice
for the purpose of describing modern problems
of cosmology. Situation in philosophy and
religion  (Berdyaev, 1989; Dictionary of
philosophical terms, 2010) is analogical, although
the given issues were touched more deeply in
these directions.

Some basic facts, results and ideas obtained or
used in different theoretical models were given
above. They make foundation of scientific
researches of problems on the Universe. The
author doesn’t consider himself an expert on all
of these sciences, so, inaccuracy or something like
that can be in the given data or results. Details of
these theoretical and experimental results aren’t
important here. The important thing is that, in
principle, they indicate the ECM in any form, and
describe its separate stages in a varying degree. It
is shown in the given paper that all these separate
processes, problems, etc. in the most general
form (in concrete time and geometric scale
coordinate with the results of existing theories)
can be described and explained within the
framework of the ECM paradigm. Moreover, the
ECM paradigm discovers new horizons for
studying and other fundamental questions of
cosmology and Genesis.

Further, we’ll consider the indicated issues
within the framework of the ECM paradigm.

It can be suggested that as a result of search of
substance of form with minimal potential energy,
black holes are formed as intermediates in the
ECM. It is possible to give the following
explanation for emergence process of black holes
and cycle mechanisms in their close vicinities
within the framework of the ECM paradigm.
Fundamental, electromagnetic, strong and weak
forces of interaction are disappeared in vicinities
of planck geometric scale turning into mass
equivalent in some grand processes. A jump of
mass growth of substance occurs without
bringing additional mass. Growth of substance
mass increases the magnitude of its gravitational
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pull. Gravitational forces permeate the whole
substance medium of black holes and the
necessity of existence of other fundamental
forces of interaction for maintaining the integrity
of substance disappears. In this sense, the
integration of all fundamental forces of
interaction happens in the given state. Only single
gravitational force of grand magnitude influences.
On one hand, this growth of gravitation leads to
high degree of substance sealing, on the other
hand (in the following processes) to
involvement of additional substance and energy
resources from the environment to the system.
As a result, black hole appears. There is no
movement inside black holes. Physicists began to
doubt it recently. It was established by theoretical
studies that stable, not planar closed orbits
(Dokuchaev,  http://arxiv.org/abs/1103.6140)
can exist inside of some black holes for mass
bodies. Body felt to such orbit will move around
the central singularity — as well as the planets
revolve around the Sun), therefore, temperature
of body is approximately equal to absolute
minimum. In this sense substances in these black
holes don’t practically interact with energy and
reach desired state of freedom. This state is
“pseudofreedom”, as gravitational interaction
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with superdense substance remains in force.
Specific radiation of energy occurs as a result of
this interaction from surface zones of black holes.
More recently a large group of scientists-
astrophysicists has published the results of
experimental-theoretical studies, according to
which black holes radiate energy in a specific way
(Gasperin et al., 2012). It is noted that the energy
created by matter falling on the central part of
black hole is extracted and transmitted from
cluster of medium through relativistic jets. Thus,
morphologically difficult systems of floating
bubbles rise to the edge of the extended halo.
The extended halo has equally distributed tension
of magnetic field =10 #G, that increases to =13
#G in zones where particle fluxes are more active.
Model of continuous injection for synchrotron
aging presents age for halo ~40 mln. years old,
which in its turn provides kinetic energy of the jet
in 6—10 x 10% erg s .

Strong magnetic field was also found near the
event horizon of black hole as a result of long-
term observations of Cygnus X-1 object using
Ibis telescope mounted on a satellite of the
European Space Agency (ESA) Integral.

IgE, 3B
6

8 10 12 14 1B 18 20

MK 2 VYD peHTreH ramma
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Fig.1. Spectrum of electromagnetic cosmic radiation and cosmic rays. F- quantum or particle flux, E - quantum

or particle energy, L- wave length
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It follows from these experimental and
theoretical results that major grand cycles of
matter occur in vicinities of galactic nucleus and
black holes.

It was noted above that the main driving
forces of cycles are aspirations of substance and
energy to achieve freedom state. It is such state
where known physical laws don’t work, i.e. not
limited and prohibited for freedom. Naturally, if
such states exist, so standard physico-biological
and chemical methods can’t detect them. It was
also mentioned above that about 96% of the
Universe consists of dark energy and matter
(substance). These assumed energies and
substances don’t react to electromagnetic and
strong fundamental impact and therefore, they
were so named. Modern state of the given
question was illustrated in details (Rubakov,
2010).

According to  the above mentioned
characteristics, free forms of matter differ from
dark forms with that so they don’t react to all
fundamental impacts. Hence, it’s necessary to
approach to this problem differently than within
the framework of standard scientific approaches
in order to detect free forms. Correlations of
detectable and undetectable parts of the Universe
according to the ECM change in stages of cycles.
Furthermore, information form of matter takes
part in these processes with its specific
possibilities. According to the ECM, there is an
opportunity of formation of undetectable part of
the Universe at different stages of cycles
gradually. In other words, part of substance and
energy of detectable form is converted into dark
energy and dark substance and further into free
forms. According to the ECM paradigm, inverse
processes also occur. However, their general
mechanisms aren’t known. Mechanisms of
creation of realities by consciousness can pretend
to this role under terrestrial conditions to some
degree (Guliyev, 2012a). As correlations of
detectable and undetectable parts of the Universe
are quite small (approximately 0,04), so it is
possible to conclude that freedom state prevails
in the Universe now. It is accepted in the ECM
paradigm that the Universe is only the limited
part of the infinite cosmos. Therefore, the value
of the assumed volume of freedom state is
relative and in principle, all fundamental
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quantitative data are dynamic and undergo
changes in the ECM processes.

All kinds of information form of matter
directly related with physical and biological forms
of matter (without participation of consciousness
in it) take part in the ECM processes according to
physical, biological and chemical regularities
(Kuliev, 2002b; Kuliev, 2003). Transformation of
one substances into another and vice versa (e.g.
part of solar energy is converted into substance in
photosynthesis processes), energy into other
kinds of energy including free occur in these
processes.  The  given  mechanism  of
transformation of substance and different kinds
of energy into free energy and vice versa are
natural.  Such cycles don’t exhaust all
opportunities to improve their efficiency.

Scientific achievements in the field of energy
information exchange in processes of the
Universe are also described in works on eniology
(Bugaev, 2001; Rogozhin, 2000; Khantseverov,
1996; Khantseverov, 1999). Without touching the
discussion of results of these studies, we should
note that they refer to classical concept of
information and its interrelation with energy. It is
a particular task for the ECM. Critical evaluation
of results obtained in some studies under
pseudoideology  of  eniology was  given
(Kulinkovich and Yakymchuk, 2002).

Energy information exchange in the field of
biological form of matter was considered in
papers (Kaznachaev and Trofimov, 1992;
Barenbaum, 2002; Evolution of the biosphere
and biodivrersity, 2006).

For providing higher effectiveness of cycles, as
a result of complex interactions of physical,
biological and information forms of matter,
rational beings — Homo sapiens originate under
terrestrial conditions in certain stages of cycle
processes (Kuliev, 2002a; Kuliev, 2002b; Kuliev,
2003; Guliyev, 2012b). Since then part of
information form takes part in form of conscious
activity of Homo sapiens in cycle processes. At
the same time, additional purposeful mechanism
of conscious participation of information form
occurs in processes of the ECM in contrast to
natural mechanism of participation. Homo
saplens consciously using existing potential of all
forms of matter create new energy potential,
develop mechanisms and technologies of
transformation of potential of information form
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into different kinds of energy, and finally,
embody all of these ideas and projects to life. At
the same time, specific potential of free energy
which is inexhaustible is created parallel to them
(Guliyev, 2012a).

Density of substance reaches a huge quantity
in black holes. It was noted above that quarks are
held by relations with energy 10’ eV in planck
geometric scales within the framework of protons
and neutrons, but protons and neutrons in atoms
— by nucleus relations with energy 10° eV. In
process of formation of black holes, such big
energy converted into mass
equivalents that leads to significant increases of
mass and their density in elementary volumes.
Hence, necessary condition for the emergence of
black holes is the high density of their substance.
One of the most specific dense states of matter is
observed in human brain. It is known (Arntz et
al., 2011) that the brain of Homo sapiens — is the
most complex structure on the Earth planet and
throughout the Universe. About 100 billion of
neurons tiny nerve cells (the same number of
stars is in the Milky Way) contain in the brain of
one person. Each neuron has bonds (synapses)
from 1000 to 10000 with other neurons. The total
number of synapses is equal to 60 trillion. This
number is bigger than the number of atoms
throughout the Universe. Such density allows the
brain solving million of different tasks. The
essential distinctive feature of the brain from all
structures of physical and biological forms of
matter is the existence of spiritual component in
it.

Brain on density of its structure can
completely be analogue to black hole. The
requirement of existence of high density is
necessary condition for formation of black holes,
sufficient condition lack of reaction to
fundamental interactions except of gravitational
forces. In contrast to the physical form of matter
(substance) in case of biological form, the ECM
selected another (apparently, and more effective)
scheme. Brain permanently creates free forms of
energy potential in cycles without turning into
black hole in the physical sense. Hence, brain and
its structure are more effective tools for
achievement of the main goal of the ECM under
terrestrial conditions. Homo sapiens accept an
important decision to release aggregative states of
matter and give them freedom using activity of

resources are
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his brain. The released shares of energy and
substance were as in a “prison” in the processes
of the ECM up to this moment. The duration of
their “imprisonment” could cover interval from
planck scales of time to infinity.

Numerous restrictions and prohibitions are
naturally inherent to Homo sapiens. He carries
both moral and professional responsibilities for
community. Hence, according to impressive
number of articles, figuratively speaking, he was
“sentenced to imprisonment”. At the same time
this “prisoner” contributes to the formation of
free forms of matter with his activity.

In case of physical form of matter the
acquisition of form of black holes by substance
doesn’t provide it the achievement of the desired
state yet. It is seen from the above mentioned
factual data that, the advantage is still on the side
of energy in “struggle” for freedom.

A group of scientists — physicists have
published the paper (Krioukov, D. et al., 2012) in
the journal of Nature’s Scientific Reports, which
sets out some of the evidence that the Universe
may also grow as a giant brain — with electrical
discharges between “mirror” cells of the brain in
the form of expanding galaxy more recently. As a
result of computer modeling, it was shown that
“natural dynamics of the growth”, reflecting the
way of system development is one and the same
for various kinds of networks — the Internet,
human’s brain or the Universe as a whole.

Bode (Bode, 1772), generalizing cosmogonic
theory of Kant and Laplace, presumed the
existence of countless quantity of planetary
systems rotating around a common centre. He
considered that the degree of development of
their inhabitants increases with the distance from
the center varying from completely dead matter
up to the Spotless Mind, practically free from any
body shell.

Creators of materialist theory had also their
opinion on cycle of matter. “Now it was firmly
established that the matter in its eternal cycle
moves according to laws that at certain level —
here or there generate thinking spirit in organic
beings with the necessity” (Marx and Engels,
1961, p. 510). "But no matter how often and how
ruthlessly this cycle was committed in time and
space; no matter how many millions of suns and
lands neither occurred and perished; no matter
how long time lasted as conditions for organic life
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wern’t created in any solar system and only in one
planet; no matter how many countless organic
beings should arise sooner and die before animals
with the ability to think with the brain, finding
the condition suitable for their lives for a short
term, then to be also destroyed without mercy
will develop from their medium, - we have
confidence that matter remains eternally the same
in all of its transformations, that none of its
attributes can never be lost, and therefore, with
the same iron necessity, with which it will destroy
in the Earth its highest color - the thinking mind,
it will have to generate it again somewhere in
another place and in another time"(Marx and
Engels, 1961, p. 363). We should note that the
authors mean substance under the term “matter”
in these citations.

Very interesting and at the same time
archcomplex fundamental question arises: Are
there other sources of formation of information
form of matter and possibility of their discovery
and control? This question is not idle if you pay
attention along with scientific and even some
fundamental religious, literary and daily facts
related with the Universe. In particular, it was
written in the Bible: “God created the world out
of nothing” (Orthodox Confession part 1, ans. to
quest. 8. 18); "For there is one God" (1 Timothy
2, 4-4); "In the beginning was the Word, and the
Word was with God, and the Word was God"
(John 1:1), "the spirit is eternal," etc. There are
hadiths on knowledge and science in the sacred
books of Islam: “Depart for science in the
morning and studying its section is better than
prayer from hundred rak’ahs”, “A drop of ink of
scientist is more expensive than martyr’s blood”,
“The hour spent in the pursuit of knowledge is
more pleasing to Allah than a night spent in
prayer”.

It is claimed in television program “the Quran
miracles” that many facts reflected 1400 years ago
in the Quran found its confirmation in scientific
studies only in the 18-20 cc.

Philosophy “Sufism”, existence of which
consists of search of ways of approach to reality
and Allah comprehension is developed in Islam
religion during more 10 centuries. The given
direction has also found its reflection in the East,
including in Azerbaijan poetry. Creativity of
known coryphaeus of world poetry Khagani and
Fizuli is the bright example of this. Studying
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“Tasaffuf” which is directly concerned with the
acquisition of spiritual freedom of every Muslim
is developed within the framework of “Sufism”
philosophy.

According to the religion 124 000 prophets
existed in the Earth, last of which is considered
direct representative (Rasul) of Allah on the
Earth. Expression is used in everyday life: the
thought comes to mind; lost consciousness; was
crazy, etc. Struggle between good and evil in
search of answer to question what is good, bad,
joy, sadness, positive and negative emotions, etc.
are described in literature for millennia.

Before going to illumination of these facts and
opinions, it is necessary to emphasize the
following. Many of them exist for thousands of
years. One of this is enough to treat them
properly, ie. attentively and respectfully. Their
sweeping denial and negative criticism can
sometimes lead to irreparable loss of very
important  and  valuable  scientific  and
philosophical results. At the same time the below
mentioned discussions carry scientific character,
not related with dogma, mysticism, etc. and
shouldn’t be illuminated from this position.

Consequence arising from paradigm of the
ECM on existence of the free state of matter
allows giving new interpretation of the above
mentioned facts and circumstances. It is possible
to distinguish several possible variants for their
explanation. Firstly, it can be assumed that highly
developed civilizations existed in the Earth. The
sacred books reached to us as a heritage from
them in any way. Reflection of complex scientific
facts without formulas, tables and charts in these
books in enough simple language in word form
shows high development of these assumed
civilizations. Transfer of these facts in ready form
(in understandable language, such as in the
Quran) by rational beings from more developed
extraterrestrial civilizations, that are in a varying
degree responsible for the emergence of human
civilization in the planet of the Earth is possible.
Conclusions concerning the possibilities of
transfer of much knowledge to earthlings from
extraterrestrial highly developed aliens (ET) on
the basis of many mythological and oral legends
were also made (Barenbaum, 2002).

Anyway, there is still an impression that there
exist highly developed beings that are able to
control the free state of matter (“God created the
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world out of nothing”). Herewith, an ability to get
different kinds of conventional energy, substance
of physical, biological and information form
(including Homo sapiens of the Earth sample)
from the free state of matter is included to this
control. Maybe these rational (incomparably
highly developed) beings also have free state and
therefore, we can’t detect them up to now. There
shouldn’t be restrictions in free state of matter in
sense of commonly accepted notion. It follows
from this that relations and interrelations
(communications) shouldn’t exist here between
rational beings, i.e. it should be only one (in
modern religions the God is one).

If these highly developed rational beings
tollow human civilization in the Earth, so they (or
any of their group) sacrifice part of their freedom,
take responsibility for our destiny. Or creating us
in such form they achieved the state of eternal
freedom for themselves and further don’t care of
us. Following their precepts (religious canons), we
should obtain freedom ourselves. It was noted
above that Homo sapiens should also partially
create and control the free state of energy with its
conventional forms under terrestrial conditions.
However, ability of Homo sapiens is still limited
in this field. Despite the diversity and wealth of
potential, Homo sapiens aren’t able to obtain
significant results (for example, living organisms)
in this field. He still has knowledge and
technologies only in the fields of physics,
chemistry, biology, etc. These abilities for control
of the free state of matter were insufficient.
Although Homo sapiens are the most perfect
creature under terrestrial conditions, they aren’t
able to overcome countless restrictions, therefore,
they are far from the state of freedom in the
course of their earthly life. Information form of
matter belonging to each individual in processes
of his activity is updated and enriched. In this
sense, information form of matter is achievable
for Homo sapiens under terrestrial conditions
and it can be subjected to its impact. Therefore,
this form isn’t completely free under terrestrial
conditions.

It is proposed to say prayer on the base of
unconditional faith in religion as a way of belief in
God. Belief in God is considered the highest
degree of freedom. The rational being should
have incorporeal form in the free state. Naturally,
information form belonging only to Homo
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sapiens which is not subject even to time (“spirit
is eternal”) can achieve this state. Unknown
mechanisms of emergence of rational beings can
exist initially in the free state of matter.

Fact of creation of modern world reflected in
the sacred books can be interpreted as follows.
Highly developed community (God and his
angels) first created the Universe by known
method for them and installed here all kinds of all
possible programs of existence in form of
information form of matter. This is schematically
similar to the manufacture of computer hardware,
installation of complex software packages and
their exploitation in complex structures of the
Internet and other online systems.

As the words (it is — the main means of
communication between Homo sapiens) are the
main tool of receiving, storing and transmitting of
free information form of matter in the Earth
variant, so special status (“the word was in the
beginning”) is given to them in religion. Words in
the form of specific sets are also used in prayers.
Apparently, words are one of possible tools of
mechanism of control of the free state of
information form of matter by highly developed
rational beings. These mechanisms are unknown
for us. We use them only as the means of
communication, way of processing and storing
information that is microscopically in comparison
with creation of the Universe with all of its
diversity of highly developed rational beings.
Prayers (transmitted information by them) are
also accepted in word form. Not all of them
achieve the goal. Prayers have greater impact on
human which contribute to its more effective
flow in the considered stage of the ECM. Hence,
words, sentences, events, phenomena, etc. which
contribute to achievement of more effective
stages of the ECM are perceived by Homo
sapiens as good, joy, positive emotions, etc. The
fact that contradicts it, is perceived as evil,
sadness, negative emotions, etc.

As the words have special status in religion
and contribute to achievement of the free state
under terrestrial conditions, poets use them better
than anyone, so attitude to them is special in
religion. It is also important that poets usually
work with words in the field of primary
sensations (feelings). At the same time, words are
more free, i.e. relevant information forms of
matter are very close to acquire the desired free
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state. Labor of scientists is also estimated in an
analogous way. They direct all efforts on
elimination of all possible restrictions of freedom
and search of the most effective ways of its
achievement. Unlike poets, scientists mainly work
in the field of the secondary sensations. Results
of primary sensations appear after processing and
selection in their activity and are subject to
concrete structures and regularities later. In this
sense, corresponding information forms of
matter are less free.

Each individual in a varying degree takes part
in cycle processes in all stages of creation and
control of cognitive systems and at interactions of
these systems with essential components of
matter. Significance of the obtained results
depends on scale of this activity and its
effectiveness. These discussions concern ordinary
Homo sapiens, and the prophets. According to
the religion of Islam, the highest status was given
to the Prophet Muhammad among all rational
beings which have ever existed, or exist today and
in the future in the Earth. He is “Rasul” of Allah
in the Earth. Hence, he was able completely to
control the free state of information form of
matter and to convince a huge number of people
mass through prayers to obtain the free state of
matter — to believe in God. Poets, scientists,
musicians, painters and other prominent people,
which are perceived as genius by society, also
made and make significant contribution to
process of creation of free matter and its control.
Although, they are not equated with the prophets
as they first of all try to obtain the free state of
matter in their activity and give impetus to the
development only in certain directions. At the
same time, the prophet’s task was controlling of
aspirations of a huge number of people mass in
the Earth and their activity covered the entire
sphere of the Genesis.

The questions concerning “The Quran
Miracles” also become clear related with the
above mentioned. It is possible that mentioned
“miracles” there were achieved by the previous
highly developed civilizations  (possibly -
extraterrestrial) and were reflected in the sacred
book.

Thus, matter can acquire the free state in
several stages of the ECM. Some possible
characteristics of this matter were mentioned
above that is determined firstly and allow
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basically discovering the “space” concept that not
found decisive scientific description within the
framework of various paradigms and theories up
to now. It is given that the space is one of the
possible forms of the free state of matter. It is
ubiquitous and traditional methods for its
determination are absent. Existence of space as
one of forms of matter (general theory of
relativity) is presupposed in physical theories
based on direct observations (feelings). It is used
for construction of vatious theoties and for
conducting of experimental measurements.

It is not possible to describe the properties
and other characteristics of the free state of
matter within the framework of the existed
traditional scientific approaches anyway. They are
all based on some data, dependencies, regularities,
ideas, etc. which in its turn reflect the existing
restrictions and prohibitions on limitation of
freedom. Therefore, non-traditional scientific
methods of research have to be found.
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AHOMAABHBIN BOAUA METEOPHOT'O ITOTOKA AEOHUA
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B mepmoa dororpacdmuecknx mabarosenmit B HOAOpe 2009 r. GoamaHON cerpro TaaKHKHCTaHA
cororpadpuposansl 16 GOAHAOB, IPUHAAAECKAIINX H3BECTHOMY MeTCOPHOMY ITOTOKY AeoHuA. B pesyasrare
doromerpuaeckoit 06paboTKI, METOAOM MOACAMPOBAHUA HAOAFOAAEMOM KPHBOI OAECKA HA OCHOBE TEOPUN
KBA3HHEIIPEPBIBHOTO APOOACHH, 4 TAKKE COTAACHO BerancAeHHOMy PE kpurepnio, 0ka3aAoCh, YT0 OAUH 13

9THUX THIIMYHO KOMETHBIX METCOPOUAOB MMCA ITAOTHOCTD, XaAPAKTCPHYIO AASl KAMCHHBIX TE€A, COCTABAATOIIYIO

3.5-3.7 ¢ em?. DTO mepBas PEruUCTpanus aHOMAABHO IIAOTHOTO METEOPOHMAA ACOHHA, ITOATBEPIKAAIOIIAS

LIPCAIIOAOKECHHIE O HEOAHOPOAHOM cocraBe Komerol 55P/Temmeas-Tyrras — pPOAHTEABCKOIO —TeAa

METECOPHOTO ITOTOKA ACOHI/IA.

KaroueBpre caoBa: mereopomp — OOAMA - komera TemrreAa-TyTTad — METEOPHBIH IIOTOK AeoHUAB -
arMocepHas TPACKTOPHSA - PAAHAHT — OpOUTA — KpuBas OACCKA — IAOTHOCTb - IIOPHCTOCTD

IToBbirenHas AKTUBHOCTD METEOPHOTO
motoka Aeonma B HOAOpe 2009 r. mosBoamaa
IIOAYYNTH OOTATHIIT HAOAFOAATEABHBIN MaTEpHAA.
dororpadpuaeckue HAOAIOACHHSA
BEIIIOAHEHEI DOAMAHOH CETBIO TaAKUKHCTAHA C

ITOMOIIBIO OOAHMAHBIX U IUPPOBHIX Kamep [1] u

OBIAT

PE3yABTAaTHl OIIYOANKOBAHBI B HaIIIEH pabore [2].

Bboanma Aeorma TN171109¢ ¢ MakcIMaABHOIT
3B. BeAUIHHOMN -3.4 Ob1A cdororpacpuposan ¢ 2-
X IYHKTOB TOABKO IH(PPOBBIMU KaMEPAMH, TaK
KaK OOAnAHAS Kamepa ITO3BOASET
dororpadupoBaTh, Kak IIPaBHAO, OOAUABL ApYE -
4 3Be3AHOM BEAUIHHBIL.

PesyabTaTst OIIPEACACHUA ITapaMETPOB
aTMOC(EPHON TPACKTOPHH, KOOPAUHAT PAAHAHTA
u saeMeHTOB 0poOuTEl OoAEA2 TN171109¢ ObIAN
IIPUBEACHEI B paboTe [2].

B aammOI paboTe MBI IIPHBEAEM PE3YABTATHI
doromerpugeckort  peaykmmu  TN171109e,
KOTOPBIH, KaK OKa3aAOCbh, IIPEACTABAACT COOOM
HETHIIMYHBIA CAYYall KOMETHOIO METEOPOHAA.
Aaf  doromerpun  IHPPOBEHIX  H300PAKEHHUI
OOAHMAOB MOKHO HCIIOAB30BATH H3MCPCHHBIC
AMAMETPBl U300pPaKEHHUIT 3BE3A M 3aBUCHMOCTb
3TUX  AHMAMETPOB  OT  ApPKOCTH  3Be3A  [3].
[ToAydeHHBIE TAKIM OOPa30M BUAUMBIC 3BE3AHBIC
6oAmAL IIpeoOpasyroTCs B
aOCOAIOTHBIE C YYETOM CTAHAAPTHEBIX ITOIIPABOK, 4
MMEHHO, IIOIPAaBKA 33 3EHUTHOE PaCcCTOSHHE

BCAMYHHBI

00AMAQ, 32 PA3AUYIHE CKOPOCTEH II€PEMEITICHIA
H300paKEHHUA 3BE3ABI U OOAHAA IIO KaApy, 3a
IIPUBEACHUE K CTaHAApTHOMY paccrosauio 100
KM, ¥ 32 BAUSTHEIC BPAIIAFOIIIETOCH OOTIOPATOPA.
OcHoBHBIE ITapaMETPHL aTMOCepHOH
tpaekropun 0oamaa TN171109e¢ mpusesensr B
TabA. 1, rae aamer T - MOMEHT IIpoAeTa IIO
muposomy Bpemenn (UT); 2 — aoarmocdepHas
CKOPOCTB; /p WM /rp— BBICOTBI HAYaAa H KOHIIA
BUAUMON TPAECKTOPHH HAA YPOBHEM Mops; / —
o0Ias AAMHA BHAUMOM TPAaeKTOpHH;  — oOrmas
AAUTEABHOCTD OOAUAL, My
a0COAIOTHAS 3BE3AHAA BEAHMYMHA OOAUAQ, Mo -
AoatmMocepHad Mmacca MereopomAa; PE —
SMIIMPUYECKUN KPUTEPUM KOHEYHBIX BBICOT
OOAHAOB; THII DOAHAA COIAACHO KAACCH(DUKAIINN
Ceplecha &  McCrosky  [4]. Tounocrts

omnpeaeaenns ckopoctu cocraBager +0.3 xv ¢,

MaKCHUMaAbHasAd

BBICOTBI OIIPEACACHBI C TOYHOCTBIO ITOPAAKA
T10m.

Koopannarsr paAnanTa u 3AEMEHTEI
I'€ AHOIIEHTPUYIECKOM opOuTHI boAmaa
IIPUBEAEHEI B TaOA. 2. 3aech a, 0, — IpAMOe

BOCXOKACHHE U CKAOHEHHE ICOLCHTPHYECKOIO
PaAMaHTa; R — 3EHUTHOE PACCTOSHHE BHAMMOIO
PaAHaHTa; ¥, — TEOLEHTPUIECCKAA CKOPOCTD; 2 —
TCAMOLICHTPUYCECKAsA CKOPOCTD; @, ¢ ¢, O, £2, i, —
3AEMEHTHI OpONTHL. Bee yrAOBble BEeANYHHBI AAHBI
B paBHOoAeHCTBHH 2000.0.

Tabauna 1: OcuosHere mapameTper atMocdepHoOH Tpaekropun 6oanaa TN171109¢

T Voo 1 bs bhe / ! M, Moo PE Tomt
KM C KM KM KM C KT
224q17m14c 71.7 114.1 77.8 55.1 0.67 3.4 0.00025 -4.40 1
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Tabauna 2: KoopauHATH pasnaHTa U reAHOIeHTprYecKas opoura 6oauaa TN171109¢

V), Vp a .
@ % K K/\/lgﬂ v el a.e. ¢ a.qe. @’ 2 r
154.1 22.2 49 70.6 41.3 10.4 0.905 0.985 172.5 235.6 161.5

B pesyabrate doromerpmdeckoil peAyKIuu
IIOAyYeHa HaODAIOAAEMas KpHuBasd OAeCKa DOAMAA,
KOTOPasi HAAFOCTPUPYETCA HA PUCYHKE TOYKAMH,
TAE IIO
3BE3AHBIE BEAMYUHEBI M IO OCH A0CITMCC — BEICOTEI
HaA yposBHem wmops. Kpusas Oaecka mmeer
IIAABHBII XapakTep, Oe3 BCIIBIIICK, IIOCTEIIEHHOE
HApPACTAHHE APKOCTU AO MAKCHMyMa CBEYCHUSA

OCH OPAMHAT AAHBI aOCOAFOTHBIE

CMEHAECTCA PE3KUM YOBIBAHHMEM HHTEHCHBHOCTH
nsAydeHus. Takoir  BHA  KpUBOH  OAecka
CBHACTEABCTBYET O  TOM, 9TO  aOAAIHA
MeTeopouAa B aTMocdepe 3eMAU IIPOHCXOAHAA
IIyTeM KBAa3WHEIIPEPHIBHOIO ApoOAenmA. Ha sTom
K€ PHCYHKE IIPHBECACHA TCOPETUYECCKAA KPHBAS

OAecka boAmAA (IpeyroAbHUKN),
CMOAEAUPOBAHHAA Ha OCHOBE  TEOpUHU
KBA3HHEIIPEPBIBHOTO ApOOAeHUA [5]

Habaroaaemas m Teopermdeckas KpHBBIE OAeCKa
COBIIAAAFOT HAHAYYIIIM OOPA30M IIPU 3HAYECHUU
OOBEMHOM ITAOTHOCTH METEOPOHAQ, PABHOU & =
3.7 zen”.

1 T T
120 110 100 S0 80 70 &0

AOCoJIOTHAS 3R.EeJIIHMHA
L
]

BricoTa (KM)

Puc.l. Habaroaaemaa  (Toukm) w©  TEOpETHYECKas
(rpeyroAbHnKH) KpuBBIE OAecka OoAmAa AeOHMA
TN171109e.

3nauenne PE xpurepus, IPHBEACHHOE B TaOA.
1 u ompeaeagemoe o popmyae:

PE =1gp. —0.42lgm_ +1.491gv,_ —1.291gcos z,

TA€ gr — HAOTHOCTB aTMOC(EpHl Ha BBICOTE /g
TPACKTOPHUH boAmAa,
CIIOCOOHOCTD METEOPOUAA

KOHIIA BUAUMOU
XapaKTEpU3yeT

IIPOHHUKHYTH B 3€MHYIO aTMOCHEPY.

Ha ocmoBse Beramcaenmoro swavenms PE
KpuTepus TN171109e
KAaccuHUITIPOBaTh Kak OoAmA I Tama [4], uro
ABAACTCH ADCOAIOTHO HCKAFOYHTCABHBIM CAYIACM

MOXKHO

CPEA METECOPOHAOB /\COHHA H COBEPIICHHO
HETUIIMYHBIM AAfl  OOAHAOB C
opOuTamMHu. O0OBIYHO OOAHUABI 1
ITIOPOKAAIOTCA  KAMEHHBIMH ~METCOPOHAAMH  C
naotHOCTRIO & = 3.5 ¢ aw’. Kak mpasuao,
METEOPOUABI 9TOTO THIIA HMEIOT ACTEPOHAHOE
poucxoxAeHue [4]. B mamrem caygae komerHas
npupoaa  0oamaa TN171109¢  me

COMHCHUA, TakK Kak

KOMCTHBIMI
THIIA

BBI3BIBACT
POAHTEABCKHM — TEAOM
METECOPHOTO ITOTOKA /\COHHABI SABAACTCH KOMETA
55P/Temmreas-Tyrras. CAeAOBaTEABHO, 3AECH
BBIABAACTCA  (PaKT cpeAn
KOMCTHBIX METCOPOHAOB TEA, COCTOSINNX U3
MaTepPHaAd C TOPA3AO OOABIIIEH IIAOTHOCTBIO.
CymrectBoBaHne OOAMAOB Pa3SANYHBIX THIIOB
cpean AeoHua ObIAO Taxke OOHapy:xeHO Shrbeny

u Spurny [6]. Coraacmo PE xpurepuro, OHHU

CYILECTBOBAHUSA

HACHTU(DUIIIPOBAAN OOAHABI,
cootBercrpyrorue 11, IITA w IIIB rtumam, u
CACAAAH BBIBOA O HEOAHOPOAHOM COCTaBE
POAUTEABCKOII KOMETEL.

babaaxanos  uw  Koxmposa  [5]  mo
dororpacdpugeckum  HaOAroAcHHAM — ACOHHA

OIIPEACAUAN CPEAHIOIO OOBEMHYIO IIAOTHOCTB,
pasuyio 6=0.4 ¢ cv’, TOATBEPAUB BBIBOA O TOM,
YTO METEOPOHABI /\COHHA IPEACTABASIOT COOOM
YHCTO KOMETHOE BEIIEeCTBO. B 3TOM KOHTEKCTE
npupoaa Marepmara 0Ooamaa TN171109% ¢
ropasp0  OOAbIICH  OOBEMHOM
ABASICTCA OYeHb HeOObdHOH. I xoTs pamee
CPeAr METEOPOHAOB AECOHHA yiKe HAOAIOAAAUCDH
HeOOABIIIHE

ITAOTHOCTBIO

IIPOYHBIC
IIPOHHUKAIOIIHIE B 3EMHYIO aTMOC(EPY TrOpasA0
HITKE, YeM OOABIIHHCTBO METCOPOHAOB 3TOIO
motoka [0,8,9], 6oama TN171109¢ — mnepsbri
CAyYaif, KOIAA METEOPOHA B
HACTOABKO IIPOYHBIM, YTO HACHTH(HUIIIPOBAH

cyOcTaHImH,

IIEAOM  OBIA

kak oObexr I Tuma.

B pabore [5] cpeanm wmsygemmeix 191
mereoponaoB  Ilepcema,  ABAfrOmMXCA 1O
IIPOUCXOKACHHIO — TaKKE KOMETHBIMM, OBIAO

BeisiBAcHO 11 ¢ mAOTHOCTBIO Ooace 3 2 o’
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Hcxoast m3 atoro, OBIA CACAAH BBIBOA, YTO,
BEPOATHO, B HEKOTOPBIX CAyYaAX BEIIECTBO
KOMETHBIX METCOPOHAOB COACP/KUT HEOOABIIIHE
IIPUMECH HAMHOTO OOA€E ITAOTHOIO MATEpPHaAa,
OTHOCSAIIIETOCs COCTaBy K  YTAHCTBIM
xouapuTam  CI CM  Tmmos, KoTOpBIE
cooTBeTCTBYIOT MeTeopuTHOMY coctaBy CI m CM.
Panee Borovicka [9] moaTBepAnA HaAmYHE TAKHX
HHIPEAHECHTOB B BEIIECTBE  METCOPOHAOB
AeoHUA,

OrmeruM, 9TO B OOpa3Iax IIBIAEBBIX YaCTHI]
komerer 81P/Wild-2, cobpanubx ¢ IOMOIIBIO
KocMudeckorr mmccun  Stardust, OOHapyKEHBI
KPHCTAAAIYECKHE  (DPArMEHTBl  MHHEPAAOB,
COAEPZKAIIUXCA MAaTEpHUAAE  METEOPUTOB
ACTEPOUAHOTO IIPOHUCXOKACHHA. DTH IIAOTHBIE
dparMeHTB HACHTUYHEI IO COCTAaBY € YTAUCTBIMU
xouAapuramu CI m CM u AeHCTBUTEABHO MOIYT
OBITE OOHAPYMKEHBI B KOMETHBIX METCOPOMAAX
[10,11, 12].

B paborax [2,6,7] BBIfIBACHA OTHOCHTEABHO
CHABHAA KOPPEAAITUA KOHEYHBIX BBICOT ODOAHAOB
Aeonua  or
3BE3AHBIX BCAHYHMH N BHEATMOC(EPHBIX MaCC
METEOPOUAOB, 4 MUMEHHO, OYEHb APKUE OOAMABI
AeoHUA M, CAEAOBATEABHO, C  OOABIIEN
doToOMeTPHUIECKOH  MACCOM,  IIPOHHKAIOT
armocdepy Ha 20 xv HInKe, 9eM OoAee cAalBIE.

Hckaroueruem asasgerca 6oama TN171109e ¢
MAKCUMAaABHOM 3BE3AHON BeAMYMHOU -3.4 u

HEePBOHAYAABHOM Maccoii Beero aumb 2.5x107 «e,

10
58

B

MAKCUMAABHBIX  aDCOAFOTHBIX

B

IIPOHUKIINN B aTMOCEpy 3eMAU AO KOHEYHOU
BBICOTBI 77.8 XM, 3HAYUTEABHO HIDKE, YeM OOAee

MACCHUBHBIE  TEAd, IPHHAAACKAIIAE  3TOMY
IIOTOKY.

3AKAFOUEHUE

Coraacno PE  xpurepuro, OOABIIHHCTBO

60AuA0B AcoHUA mpuHAAACKAT K rpymme 1B u
ITOPOKAAFOTCH
HAMMEHBITYIO 0ObeMHYIO TAOTHOCTH 0=0.2 2 en”
[2,4]. B pabore [5] mo dororpacdpuueckum
HaOATOACHHAM OIIPEACACHA CPEAHAA OOBbeMHASA
IIAOTHOCTh METCOpOnAOB AcoHuA, pasaas 0=0.4
¢ ¢M’, 9TO BHOBb ITOATBEPAMAO HAUMEHBIITYIO
IIAOTHOCTD M HAUOOABIINYIO  IIOPHUCTOCTD
MATEpPUAAd ITHX METEOPOAOB, IPEACTABAAIOIIETO
coboii  peIxAoe KomerHoe BerectBo. Ho,
cororpadpupoBaHHBIIT HAMH 0OAnA
TN171109¢,  npumassexammii 1 rpymme,
ABAACTCA CBEPXHEOOBIYHBIM, TaK KaK ITOPOKACH

METCOPOHAAMH, HMCIOIITMMIT

81

KAMEHHBIM METEOPOUAOM c OOBEMHOI
IIAOTHOCTBIO  3.5-3.7 = . Dro repnas
perucTparusa aHOMAABHO ITAOTHOIO METEOPOHAA
AeOHNA, MOATBEP/KAAIOIIAA IIPEAIIOAOKEHHE O

oM

HEOAHOPOAHOM cocTaBe KOMETEI-
IIPAPOAUTEABHUIIBL METEOPHOTIO IOTOKA
AeoHUABI.
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THE ANOMALOUS LEONID FIREBALL
G.I. Kokhirova, U.Kh. Khamroev
Institute of Astrophysics of the Academy of Sciences of the Republic of Tajikistan

During photographic observations in November 2009 16 fireballs were photographed by the Tajikistan
fireball network, belonging to the known meteor shower Leonids. As a result of photometric reduction, by
the method of simulation of the observed light curve using the theory of quasi-continuous fragmentation, and
according to the calculated PE criterion, it turned out that one of these typically cometary meteoroids had a
bulk density of 3.5-3.7 g cm - which corresponds to stone bodies. This is the first detection of an
anomalously strong Leonid individual confirming the suggestion on non-homogeneity of the comet
55P/Tempel-Tuttle — patent body of the Leonid meteor shower.

Key words: meteoroid — fireball - comet Tempel-Tuttle - meteor shower Leonids — atmospheric trajectory —
radiant - orbit — light curve — density - porosity
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KOMETBI IIOCAE KOCMHUUECKHX MUCCHM «Aiic», «Bera-1», «Bera-2», «Aur
Cueticy, «Crapaact» u «Aun Umnexm» u ITEPEA «Po3zerroii»

K.H. Uypromosn

Kuescxuii nayuonanvnsiii yrusepeumen umenu Tapaca Llesuerxo

(e-mail: kliveh(@mail.rn)

AbGcTpakT

Komersr oTHOCATCA K TIpyHIE MaABIX TeA
K KOTOPOM  TaKike
(acTepOHAHL,

KOAHYECTBO

COAHEYHONU  CHCTEMBI,

IIPUHAAACKAT ~ MAABIC  IIAAHCTEI
IIAAHETOHABI) OrpOMHOE
METEOPHBIX TEA, 3AIIOAHAIOIIUX MEKIIAAHETHOE
npocrpasctBo. Ho B oramvme or APyrumx MaAbIx
TEA, 00A2A2FOT
cocobHOCTRIO 1pu npuOAmxeHnn Kk CoaHiy
pasBUBaTh M3 CPABHUTEABHO HEOOABIIHUX IIO
pasmepam Aaep (1-20 kM) rpomasHBIE TAa30BO-
(armocdepnr),
IIPEBOCXOAAIIINE 110 CBOEH IIPOTAKEHHOCTH BCE
n3BecTHEle  OOBEKTBl COAHEYHOW CHCTEMBI -
ACTEPOUABI, Coanne. I'aaBmas
OCODECHHOCTD KOMETHOIO SIAPA - HEIIPEpPBIBHAS
CIIOCOOHOCTB BO30OOHOBAAITH U ITOAACP/KHBATH B
OTPOMHOM OOBEME I'a30BO-IIBIAEBYIO aTMOCKEDY,
COCTOSIIIYIO N3 PAa3AUYHBIX aTOMOB, MOACKYA,

%8

KOMETBI YHUKAABHOM

IIBIAEBBIE 0DOAOYKHI

ITAQHETBI %8

HOHOB, MOAEKYAAPHBIX KOMITAEKCOB M ITBIAHHOK
pasHBIX pa3MepoB. Taxkol IIporecc BO3MOMKEH
BCAEACTBHE TOTO, YTO KOMETHBIE AAPA COCTOAT, B
ABAQ, APYTHX
3AMOPOKEHHBIX IIOPOH  CAOKHOIO
XHMHYECKOTO COCTaBa, BKAIOYAA OPTAHHUKY, a
TAKKE U3 TYTOIIAABKOTO METEOPHTHOIO BEIIECTBA
B BHAC IIBIAL H OOA€E KPYIHBIX (DParMEeHTOB.
BcaeactBue  umcxoaHOI IIPUPOAHL,
KOMETHBIE AApa KpalHen
HECTAIIMOHAPHOCTBIO, ITPOMCXOAAIIUX B HHUX
IIPOIIECCOB, B pesyAbTare
BO3ACHCTBHA Ha KOMETHOE AAPO COAHEYHOM
KOPIIYCKYAAPHOH U (POTOHHOM paAHAIIUN.
KomerTsr, 110 COBpeMEHHBIM ITPEACTABACHUAM,
COCTOAT M3 PEAHKTOBOTO BEITECTBA, BXOAUBIIIETO
B COCTaB
KOTOPOTO B PE3YABTATE AKKPEIUU OOPa30BAAHCH
Teaa COAHEYHOH CHCTEMBI. XOTA HMEIOTCA U
APYTHIE€ TOYKH 3PEHHUSA HA IIPUCXOKACHUE KOMET

OCHOBHOM, us3 BOAHOIO "

rasos,

AEASTHOU
OTAMYAFOTCA

dpusmaecknx

IIPOTOIIAAHCTHOIO obAaKa W W3

(ByAKaHI/I‘-ICCKaH ACATCABHOCTD ACAAHDBIX
CITYyTHHUKOB IIAAHCT-TUTAHTOB, 3axBar
MEK3BE3AHBIX KOMCT) 5 B paMKax

KOHACHCAITHOHHO-AKKPEITHOHHO
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KOCMOTOHHNYECKOMN MOKHO
IIPEATIOAOKHTB, AAPA,
HOCHTEAH PEAHKTOBOIO BEIIECTBA, COACP/KAT B
cebe 1eHHYI0O HHQPOPMAIIUMIO O HAYAABHBIX
PHUZNKO-XUMHIECKUX YCAOBHAX B
IIPOTOIIAQHETHOM obAake. [Toaromy
HCIIOAB30BAHIE AOCTOBEPHBIX AAHHBIX O AAPAx

MOAEAU

- ge) KOMETHBIC KaK

KOMET, IIOAYYCHHBIX C IIOMOIIBIO BHICOKOTOYHBIX
HIpHOOPOB, YCTAHOBAEHHBIX oopry
KOCMHYECKHX aIapaTtoB «Afioy, «Bera-1», «Bera-
2», «Anmr Crefion, «Crapaacm u «Awun Vimmex u
«PoserTe», A2eT BO3MOKHOCTB  CYIIIECTBEHHO
VAYUIINATD KOCMOTOHHYECKYIO MOAEAB
CoAHEYHOI CHCTEMBI, OCOOEHHO Ha €€ PAaHHUX
CTAAUAX PasBHTHUA. TAKIKE SBASFOTCS
CBOCOOPA3HBIMA ~ MHAUKATOPAMH  (PU3MIECKUX
yCAOBHM B
rpocrpancTBe. OHH AKTHBHO B3aHMOAEHCTBYIOT
C COAHEYHBIM (POTOHHBIM U KOPITYCKYAAPHBIM
U3AYIEHHEM, a4  TaKKe C
MaTepHUeH, U OITOMY XapaKTepP BOAFOIIMOHHBIX
U HECTAITHOHAPHBIX (PU3MYECKUX IIPOIIECCOB,
IIPOTEKAIOIIUX B UX fAAPAX, I'OAOBAX M XBOCTAX,

Ha

Komersr

MECIKITAAHCTHOM KOCMHYCECKOM

MEXKIIAAHETHON

ITIOPON CYIIECTBEHHO 3aBHCHT KaK OT YPOBH#A
COAHEYHOH aKTHBHOCTH, TaK H OT OBICTPO
MEHATOIIIXCS dpusmgecknx YCAOBHI B
MEKIIAAHETHOM ITPOCTPAHCTBE. DTO ITO3BOAAET
paccMaTpuBaTh KOMETBI KAK CBOCOOPA3HBIE 30HABI
AAfl AMATHOCTHKH MEKITAQHETHOH MaTepuu u
COAHEYHOI ITAA3MBI, HICTEKAIOIIIEH U3 COAHEYHO
KOPOHBI B BHAEC COAHEYHOIO BETPa M OCOOCHHO
HA I€AMOIIEHTPHUICCKIX
pacCTOAHMAX VAAACHHAX  OT
IIAOCKOCTH 3KAUIITUKH. 3AECh KOMETBHI IIOKa
OCTAFOTCA
HCTOYHHKOM HH(OPMAIIMH O COAHEYHOM BETpe
moae. B

CTAAM
HCTOYHUKA

3HAYUTCABHBIX
u  OOABIIHUX

HpaKTI/I‘ICCKI/I CAMHCTBECHHDBIM
"
IIOCACAHEE
paCCManI/IB aTbCA
OPTaHIYCCKOTO

MECKITAAQHCTHOM
BpCM}I
B

MATHUTHOM
KOMETBI
KAY€eCTBE
BEIIECTBA, 34HECEHHOIO HAa
COAHEYHOII CHCTEMBI,
BO3MOKHBIM MCTOYHHKOM 3aPOKACHHA KU3HU Ha

IIAQHETE 3EMASL.

ITAAHECTBI n  CTaBIIECTO
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IIO3ULIMOHHBIN, ®OTOMETPUUECKUI 1
MOP®OAOTMUECKHUII MOHUTOPUHT KOMETBI
C/2012 S1 (ISON) B KUEBE

A.P. bapanckwuii, K.1. Uypromos, B.A. ITonomapenko, B.B. Kaemonox

Acmporomueckan obeepsamopusn Kuesckozo nayuonansiozo yrusepcumema umenn Tapaca Illesuerixo

AbGcrpakTr

Komera C/2012 S1 (ISON) mabaroparace Ha
HaOATOAATEABHOM  CTAHIIUK ACTPOHOMIYCCKOM
obceppatopun yausepcurera [llesaenko (MPC
585) ¢ 28 cenraopa 2012 mo 18 ampeas 2013. B
TedeHrne 13 HADAIOAATEABHBIX HOYCH ITOAYYICHO
141 acrpomerpudeckoe HAOAIOACHUE, TOYHBIC
ITOAOKCHHSA KOMETBI OTIIPABACHBI B 023y AAHHBIX
MPC. TIlapaareAbHO €  aCTPOMETPHYECKHM
MOHI/ITOPI/IHFOM, HOAY"ICHa CepI/H{
doTOMETPHUIECKUX HAOAFOACHHH LIEHTPAABHOTO
crymenus Komersl (mp) ¢ duartpom R. B
TedeHune OKTAOpA - Aexkabpa 2012 Oaeck
IICHTPAABHOTO CIVIIIEHHUA  KOMETHI (M)
ITIOCTEIIEHHO Bo3pacTtaA ¢ 17.6 oo 16™.8 (cm. Tab.).
B mreprmoa ¢ 28 aexabps 2012 r. a0 2 auBapsa 2013
I. HAOAFOAAACA PE3KHE BCIIAGCK OAECKA KOMETBI
ma 1™1 ¢ 16.8 a0 15™.7, uTO OBIAO CBSI3aHO C
PE3KHM  YCHACHHEM  MATHOOOPA30BATEABHOMN
aeareapHoctn Coanma — 31 Aexabpsa  49mcAo
Boasda cocraBasgro 87, a 4 AuBaps AOCTHIAO OT
metku 167. Ao xoHIa deBpass OAECK erre BEPOC
A0 15™.4. Aasee B TEUECHHE CACAYIOIINX ABYX
MeCAIEB OACCK ITOYTH HE MEHAACH.

Puc.1. Komera C/2012 S1 (ISON) 18 ampeas 2013 r.
(mabaropareas A. bapamcikuit)

Tabamria 1.
Aara Yucao ACTPOMETPIIECKX. my with R filter
HAOATOACHUI

2012 09 28 7 17.6
2012 10 22 12 17.3
2012 10 27 16 17.1
201211 23 14 16.8
20121228 2 16.8
2013 01 02 13 15.7
2013 02 23 7 15.4
2013 02 27 16 15.6
2013 02 28 5 15.7
2013 03 05 12 15.7
2013 03 06 7 15.7
2013 04 02 16 15.7
2013 04 18 14 15.7

Bcero 141
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ABAEHUE TPEX APKMX BOAMMAOB HAA KMEBOM 29 MAPTA 2013 TOAA?

K.N. Uypromos', A.I1. Buapmauenko?, A.®. Crekaor’,
B.I'. Kpyuunenko', E.A. Crexaos*

'Kuesckuil nayuonansneiil yrusepcumem umenu Iapaca I1lesuerio
I nasnas acmporomuueckas obeepsamopus HAH Yrpaure:
*Mengpezuonansran axademus ynpas.enus nepeonanom
*Kuesckun auyei «lozocy

AGcrpakr

UYepes 1.5 wmecama mocae YeaaOmuCKOTO
o6oamaa 29 mapra 2013 roaa mHaa croAwmieit
Vkpannsr r. Knesom B Tedennn menee, yem 22
CEKYHABI OBIAO 3aPETHCTPUPOBAHO TpH
VHUKAABHBIX fABACHHUA BXOKACHUA B IIAOTHBIC
carou atMocdepel 3eMAH AOBOABHO KPYITHBIX
METEOPOHAOB HAH, BO3MOKHO, TPeX (DParMeHTOB

OAHOTO  PACIIABIIEIOCA  Te€Ad  HE3EMHOIO
IIPOUCXOKACHHS; MOMEHTBI AOKAABHOTO
KHCBCKOTI'O BPCMCHI/I IIOAYYICHHA
ITOCAEAOBATEABHBIX dororpacpuit PaBHEI

16"21m56°, 16"22™04°, 16"22™16° AT. Yersepras
manopamuas ororpacus moaydena B 16"25732°
AT (Puc.1). ®ororpacdpun GOAHAOB IOAYYEHBI €

IIOMOIIBIO  ITU(POBOH  KAMEPHl  YICHHKOM
kueBckoro Amiies «/\oroc» Eropom CTeKAOBBIM.
Bce Tpu ABAEHHA COIPOBOMKAAAMCH AOBOABHO
OINYTUMBIM HAPACTAIOIIHM IITyMOM. MeareHHOE
IIPOXOKACHIE YKA3AHHBIX CACAOB IIO HEOy He

HCKAFOYAET HMCKYCCTBCHHOIO — IIPOMCXOKACHUS
OOBEKTOB,  BBI3BABIINX  ABACHHC  TPOMHOIO
DoAmAQ.

Oamako,  0OoAee  BEPOATHBIM  SBASICTCA

paspyleHre HEOOABIIOTO ACASHOIO KOMETHOTO
AApa, TPH HaHOOABIIUX (PPArMEHTOB KOTOPOIO
IIOPOAHMAH SIBACHHE TPEX APKHX OOAHAOB B HeOE
maA Kuesom 29 mapra 2013 r.

Puc. 1. fIsaenue Tpex 60Ana0B Haa Kuesom 29 mapra 2013 1.
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PHN3HUKA APKOI'O BOAMAA BEAN3M UEAABMHCKA
15 PEBPAAA 2013r.

K.H. Uypromos, B.I'. Kpyunnenko, A.M. Mosrosas, T.K. UypromoBa

Kuescxuii nayuonanvriil yrusepcumen umernu Tapaca Llesyerxo

AbcrpakTr

15 despans 2013 man HOxupIM Vparom
HaOAFOAAAOCH HEOOBIYHOE SBACHHE - APKHH
6oaua.  Iloaer aroro  orHeHHOro  IIapa

3AKOHYHACH MOIIHBIM B3PBIBOM, IIOCAEC KOTOPOTIO
B HeOe 0Opa3OBaACs HHBEPCHOHHBIH CACA,
KOTOPBIIT €O BpeMmeneMm paccesdacs. CeHcopl,
YCTaHOBACHHbIC Ha reOCTaHHOHaPHbIX CITyTHHKaX
paborarommx B MEHHCTEPCTBA
oboponer CIITA u MuHHCTEPCTBA SHEPIETHKH
CIIA, 3aduKCHPOBAAH BO3AYIIHBIIA B3PBIB OT
YeAsOMHCKOrO OOAMAA H  OIPEACAHAH  €rO
CBETHMOCTB, KoTOpas o AanHeIM HACA (NASA)
cocraBuaa By 375 x 10" Ax. Orcroaa,

COI'AACHO BMHI/IpI/I‘{€CKOﬁ cpopMyAe AAA IIOAHOM

HMHTEpECcax

SHEPIHH B3PHIBA CACAYET, YTO IIOAHAf SHEPIHA
B3PBIBA ~ METCOPOMAA, SABAECHHUE
60anaa, pasaa 440 kuaotorH. CKOpOCTH OOAHAQ
IO TEM K€ AAHHBIM B MOMEHT MAKCUMAABHOI
apkoctu  cocraBuaa 18,3 km / c. Cobsrrue
IIPOU3OIIIAO B TOYKE ¢ KOOpAnHaTamu 54.8 © c. 1.
61.1 ° B. A. Ha BercoTe 23,3 kM B 03"20™33° 1O
I'pumBuay. IlpuOAmkeHHas OLEHKA MACCHL H
pasmepa IpH TAOTHOCTH 3,6 T/CM’ COCTAaBUAH,
coorBercTBeHHO, 1opsAaka 10 000 TomH =
ABaMeTp OKOAO 18 mMeTpoB.

Ha ocroBanum teopum mereopHoro asaeHns [1]
dopmyaa AAA
MAaKCHMAABHOU MACCHI METEOPOHAA

BBI3BABIIICTO

aBTOpaMI/I BBIBCACHA

3

AH
My, =1.84-10° o 1),

0SZ,

rac A - xoadpdbunment dopmer Teaa, H * -
BBICOTA OAHOPOAHOH aTMOCEpPHI, 8 - IIAOTHOCTb
TeAa, Zr - 3€HUTHOE PAacCTOSHHE pasmanta. Vs
dopmyarr (1) caeayer, 9TO MaKCHMaAbHAs Macca
TAKOTO METEOPOHAA HE 3aBHCHT OT CKOPOCTH, a

ompeAeAseTcs KoapurmeHTOM dopmsr,
BEAMYMHON IIIKAABI BBICOT, IAOTHOCTBIO TEAA H
coSsZgr. [1punsas koapurmenT dopmer
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A=121..1,65; H *=(6,7...7,3)-10°
8=3 r/cm’ 1 cosZz=1,0 ... 0,5, TOAYIHM Momax =
1,1-10° ... 2,8:10° 1, TO ecTh MaKCHMAaABHAS Macca
TeAa,  KoTOpad
MaKCHMAaABHOTO TOPMOKEHHUSA B IIPEACAAX 3EMHOM
aTMocdepsl, 310
MakcuMaABHEIIT AHAMETP TAKOTO Te€Ad PaBeH ~ 3
M, a "He 100 M, Kak cYMTaAM aBTOPHI PaOOTHI
[2]. HMcxoad H©3 BBHIIIECKA3AHHOTO, OIEHKH
pasmepa Yeaabuuckoro rteaa mopsaka 15-20 m
(aBaenme  15.02.2013), omnyOAHKOBaHHBIE B
Ipecce,  CYIIECTBEHHO  3aBBIIIEHEL. — Becbma
IPUOAM/KEHHBIMH ~ ABAAIOTCA — TAKAKE  OIICHKH
B3peBa. Ha ocHOBamum
paspyIIeHN, KOTOpble OOPa3OBAHEI B3PBIBHOM
BOAHOM, BBICOTA B3PBIBA METEOPOMAA HE AOAKHA
npepbimath 10-12 kM # ero pasMepsl AOAMKHBI
ObITh HOpsAKA 5-6 M 1 Macca okoAao 300 ToHH.
IIpu pasmepax 15-20 M, oHO OBI HE AOCTHIAO
BBICOTBI MAKCHMAABHOI'O TOPMOZKEHHA B IIPEAEAAX

cM;

MOKCT AOCTHYb BBICOTBI

COCTaABAACT T.

BBICOTBI  €TO TEX

3eMHOH aTMOCEpBl U B30PBAaAOCh OBl Ha
IIOBEPXHOCTH 3EMAH, OOpPa3oBaB AOCTATOYHO
OOABIIION  B3PBIBHOM ~ KpaTep - ITOAOOHBIH
APpPH30HCKOMY.

1. Kpyuunenko BI.// Maremartnko-pusngeckuit

aHaAu3 MeTeopHoro ssaeHuA. Kues, Haykosa aymxa.
2012. 295 c.2. Hills J.G., Goda P. // Demage from the
impacts of small asteroids. Planet Space Sci., 1998. 46.
P. 219 - 229
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XUMUWUYECKUI COCTAB KOMbI KOMETbBI MAUXOABIIA
C/2004 Q2 15 AHBAPA 2005 r

X.M. Mukausos', K.W. Uypromos?, P.A. I'yaunes’, IIL.K. Ucmanrosa’'

" Tamaxuncxan acmpogusuveckas obeepsamopus um H. Tyeu HAH Asepbaiioncana

? Acmporomuecran obeepeamapus Kuescxozo nayuonansiozo yrusepcumema umenn Tapaca I1lesuernxo

AbGcrpakTr

[IpoBeAGHO ~ OTOKAECTBACHHE  3MHCCHOHHBIX
Amamii - B cuekrpe komersr  C/2004 Q2
(MACHHOLZ), mnoayseHHOoM B  00AacTH

M 4760 + 6580 AA 15 amsaps 2005 1. ma 2m
teaeckore [ITAO HAH Asepbaiiaxama. Beero
OIIPEACAEHBI AAMHBI BOAH AAfl 280 SMICCHOHHBIX

Amani. Cpean Hux 128 amanit moaekyan C, 70
—NH,, 3 - H:O" u 3 sanpeménnsie AnHIN aTOMA
krcaopoaa [Ol.

KoamduectBO HEOTOKAECTBAECHHBIX AMHUN - /0.
Xumumaecknit cocras komsl komerst C/2004 Q2

(MACHHOLZ) o6cyxaaercs.

MN3MEHEHWA B CITEKTPE 3BE3ADbI HIP 54721 BO BPEMA EE
TTOKPBITHA KOMETOI C/2009 P1 (GARRADD)

K.H. Uypromos, B.B. Kaemonok, B.A. ITonomapenko, A.A. Cumon

Kuescxuii nayuonanvreail yrusepcumem umernu Tapaca Llesuerxo
(e-mails: kliveh@mail.ru, vasiliyponomarenko@gmail.com)

AbGcTpakT

IIpeAcTaBACHBI ~ PE3YABTATBI  HCCAEAOBAHUI
nokpeitus 38e3Apr HIP54721 komeroit C/2009
P1 (Garradd) CO  CpeAHEH
paspermmarorreii  crrocooHoctsio.  Habaroaerus
nposoAuAuch 18 mapra 2012 roaa ma crannnm
ActpoHomudeckoir  obceppatopun  Kuesckoro
HAIIMOHAABHOIO YHHBEpCHTETa HMeHH Tapaca
[leBuenko «\ecaukm» (koA MPC 585). Crrekrpsr
OBIAM IIOAYYEHBI AO, BO BpeMfA U IIOCAE
nokpeitus 3Be3Apr HIP54721 komeroit C/2009
P1  (Garradd) ¢ momompro — TeAecKoIra-
pedaekropa A3T-14 (D=4.8 m, F=7.7 m) u
roasecuoro crexrporpacgpa ACIT-9 (A/Ax=1000
A). 3Bespa HIP54721 (criexrpasbuerii kaace A2)
IMEET HHTEIPAABHYIO  3BE3AHYIO
T=6"4. Komera HAXOAHAACH
I€AHOIIEHTPUYIECKOM paccrogHun r=1.9 ae. n
A=13 a.e,

3BC3AHYIO BCAHYINHY

10 CIICKTPpaM

BCAHYIHHY
Ha

FCOHCHTpI/I"ICCKOM
I/IHTCI‘paAI)Hy}O

HMEAQ

7.5,
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asosbiit yroa 6e1a pasen S-T-O=28.5"; a yroa
5AOHTAITIU S-O-T=112" MwunaumaabHOE
IPHOAIIKEHHE KOMETHL K 3BE3AC COCTABASAO < ("
beian BBIAGAGHBI pAA OCOOEHHOCTEH  CIEKTpa
3BE3ABI BO BpemsA HMOKpbITHA. CBETOBOMH ITOTOK OT
3BE3ABI CYIIIECTBEHHO HE H3MCHUACH, HO B
amarmasone (5850A<A<5980A) nossuaacy Anmms
IOTAOITIEHUA C ITAA€HHEM HWHTEHCUBHOCTA Ha
5%. B AaHHOM CHIEKTPAABHOM AHMAITA30HE €CTh
TOABKO OAHA 3HAYUTEAbHAS KOMETHAA SMUCCUS —
AyOAeT (D1=5890A,

TTocumransr SKBUBAACHTHAA

ATOMapHBIN
D»=5896A).
IMIPUHA ITIOAOCHI TIOTAOIIECHHUSA N KOAHYECTBO
aTOMOB HATPHA IIO AYYy 3pPEHHA HA EAHHHILY

H anI/IH

IIAOIIIAA. ObcyxpaeTcs BO3MOKHOCTB
perHCTpaHI/II/I HanI/IH HpI/I CHCKTpaAbeIX
HaOAFOACHHSAX — ITOKPBITHI ~ KOMETAMH  3BE3A

paHHI/IX CHCKTp AADPHDBIX KAACCOB.
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CIIEKTPAABHBIE NCCAEAOBAHIMA KOMETHI C/2009 P1 (GARRADD)

K.H. Uypromos, B.B. Kaemonok, B.A. ITonomapenko, H.C.KoBasenko

Kuescxuii nayunonanvreai yrusepcumen umenu Tapaca Llesyerixo
(e-mails: kliveh@mail.ru, klev@observ.univ.kiev.ua, vasiliyponomarenko@gmail.com)

AGcrpakr

IIpeAcTaBACHBI PE3yABTATHI HAOAFOACHHH U
nccaeaosanniit komersr C/2009 P1 (Garradd) no
OITIYECKUM CIIEKTpaM co cpeAHeH
paspermarorei crrocoOHoCcTpr0. CIIEKTPB OBIAK
rmoayuensr 15-18.06.2011 u 06.04.2012 roaa c
romoImero 2-m Teaeckona Zeiss (F1=6.3 m; F.=16
M)  Ha ACTPOHOMUYECKOHN
craamuu  «Tepckoa» HMucruryra AcrpoHOoMun

PAH

BBICOKOI'OPHOI
u I'raBHOI ACTpOHOMHYECKOH
ObcepBaTopun HAH VkpanHsL C
pasperaroei CIIOCOOHOCTBIO R=14000
(aIIIEAAE-CITEKTP) ITOAYYEHBI 7 CHEKTPOB KOMETHI
(4500-8500 AA), R=1500 (rreaeBoii criextp)
Goiamr TroAyuensr 2 crextpa (3950-5200 AA).

Komera HAaxoAMAaCh Ha TI'€AHOLEHTPUYECKOM
paccrosHuu r=2.9 a.e. M TCOLEHTPUYICCKOM —
A=2.5 a.e., umeaa Oaeck 10™, da3oBerit yroa ObA
pasen S-T-O=20", yroa saonrammu S-O-T=100",
yron  «=246".  TlpueaeHO
CPaBHCHIE INEACBOH M OSIIIEAAC-CIIEKTPOCKOIIHH.
AAfl IIOAYYEHHBIX  CIEKTPOB  IIOCTPOEHO
pacupeacAeHIe SHEPIHH BAOAD IeAn
cuexkrporpada.  CIeKTpel  HCCAEAOBAHBI
IIPEAMET HAATYIHA AFOMHIHECIIEHTHOTO
KOHTHHYYMA. HEKOTOPBIE
dusugeckue MmapamMerpbl HEHTPAABHON  KOMEI
PaccmoTrpensr
COCTABASFOIIICH

IIO3UITUOHHBIN

Ha
ITocunransr

CBOMCTBA IIBIAEBOM
arMocdepbl

aABOEAO OT AAMHHBI BOAHBI).

KOMETBL.
(3aBHCHEMOCTB

XUMHUUYECKHUI COCTAB 1 ®UU3UUYECKUE ITAPAMETPEI KOMBI
KOMETBI C/2007 N3 (LULIN)

K.H. Uypromos, B.A. ITonomapenkxo, B.B. Kaemonoxk, A.P. Bapaucekuii

Kuescxuii nayuonansnerii yrusepcumem umenu Tapaca Lllesuerka

(e-mails: klimchur@ufker.net, vasiliyponomarenko@gmail.com)

AbGcTpakT

IIpeAcTaBACHBI PE3yABTATHI HAODAFOACHHI U
nccaeaoBannit komersr C/2007 N3 (Lulin) mo
OIITHYIECKUM CIIEKTPaM co CpeAHEH
paspermarorreil crrocoOHOCThIO. CrieKTphl OBIAN
rmoaydensr 23-25.02.2009 roaa ¢ momorpro 2-m
teaeckorra  Zeiss (F1=6.3 m; =16 wm).
BBICOKOTOPHOM  aCTPOHOMUYECKOM
«Tepckoar» I'naBHOM ACTPOHOMHYECKOI
oocepsaropun HAH Vkpanner n Mucruryra
PAH. C  paspemmarormeit
criocobuoctero  A/AL=3500  (kBasm-smreaac)
roAygeno 7 criekrpos kometsr (4500-8000 AA) ¢

sxcrmosurmein ' T=3600 c. Komera HaxoAmAaCh HA

Ha
CTaHIIUH

ActpoHOMHHI
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TeAMOLIEHTPUYECKOM paccrosunu 1=1.38 a.e. u
reorentpraeckom — A=0.41 a.e. nmeaa Oaeck 67,
dpasoseiit  yroa 6pia pasern S-T-O=10", yroa
saonramu - S-O-T=165", mosunmonnsIii  yroa

«=292". ITpoBeaena nACHTH(DUKAITIA
CHEKTPAABHBIX 3MHUCCHOHHBIX AMHHUI. CIeKTpHI
HCCAEAOBAHBI Ha IIPEAMET HAAITYHA
AFOMUHECIIEHTHOTO KOHTHHYYMa u
IIPEACTABACHBI  €IO  ITapaMETPEL.  PaccYmTaHbI
HEKOTOPBIE dpusugeckue ITapaMETPEL
HEUTPAABHON  KOMBI  kKoMmeTel.  [loayuena

3AaBHCHMOCTb HM3MCHCHUA aAI)6CAO OT AAHWHBI
BOAHBI.
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EFFECTS OF HYSTERESIS BETWEEN MAXIMUM CME SPEED INDEX
AND GEOMAGNETIC ACTIVITY INDICATORS DURING
SOLAR CYCLE 23

A. Ozguc!, A. Kilcik?

'B.U. Kandilli Observatory, Cengelkoy, Istanbul, Turkey
’Big Bear Solar Observatory, Big Bear City, USA

Abstract

Using the smoothed time series of maximum
CME speed index data set for solar cycle 23, it is
found that this index, analyzed jointly with two
geomagnetic  indices, show a  hysteresis
phenomenon. It is observed that Ap and Dst
indices follow different paths for the ascending
and the descending phases of solar cycle 23, while
a saturation effect exists at the maximum phase

89

of the cycle. However it is noticed that the
separations between the paths are not the same
for the geomagnetic activity indicators used. Lag
times with respect to the maximum CME speed
index is discussed, confirming that hysteresis
represents a clue in the search for physical
processes  responsible for changing  solar
emission.
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