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THE STUDY OF METAN-AMMONIUM ABSORPTION ON JUPITER
IN SEASON OF 2015 VISIBILITY. III. CENTRAL MERIDIAN

V. D. Vdovichenko, G. A. Kirienko, P. G. Lysenko

DTOO “V. G. Fessenkov Astrophysical Institute ", Almaty, Kazakhstan.
E-mail: vdv1942@mail.ru
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Abstract. On the base of 2014 and 2015 spectral observations we obtained the methane and ammonia
absorption variations across the Jovian disk. In this article we focus on the ammonia absorption peculiarities along
the planet’s central meridian. Ammonia absorption bands in the near infrared region of the spectrum are picked out
against the strong methane absorption ones using the original method of spectrum processing. It was noted (as well
as in our earlier articles) that in the southern hemisphere the ammonia absorption tends to almost monotonous
decreasing from the equator to the pole, unlike the northern hemisphere, where there is its sharp decreasing at the
boundary between the bright EZ and dark NEB, and further little changing at mid- latitudes. This anomalous
ammonia behavior at latitudes of = 30 © is quite well connected with the main zonal jet streams and the map of
Jovian winds.

V]IK 523.45

NCCIEJOBAHUE METAHOBO-AMMMWAYHOI'O ITOTJIOINEHUSA
HA IOHUTEPE B CE30H BUTUMOCTH 2015 I'OJIA.
III. HEHTPAJIBHBIN MEPU/IMAH

B. 1. BnoBuuenko, I'. A. Kupuenko, II. I'. JIbiceHko

ATOO «Actpodusnueckuii uactutyT UM. B. I'. decenkoBa, Anmarsl, Kazaxcran

KuroueBsle ciioBa: FOnmrep, MeTaH, aMMHaK, IOJIOCHI MTOTIIOMICHUS, HHppaKpacHast 00JIacTb.

Annoranus. Ha ocHoBe criekTpanpHbIx HabmoaeHuit 2014 u 2015 r. moxy4eHsl Bapuallid METAaHOBOTO M aM-
MHA4YHOTO MomomeHuss no aucky lOmmtepa. B naHHOW cTaThe MBI aKIEHTHPYEM BHHMAHHUE HAa OCOOEHHOCTSIX
aMMHAYHOTO IOTJIOUIEHUs] UIMEHHO BJOJIb LIEHTPAJIBHOTO MEpUAMAaHa IaHeThl. 11oockl mornomennss aMmMyuaka B
ommxuelt UK obmacTu criekTpa BBLAETSAIOTCS Ha (JOHE CHIIBHBIX IMOJIOC MOTJIOMIEHUS METaHa ¢ TIOMOIIBIO OPHUTH-
HAJILHOTO MeTo/ia 00paboTKu crekTpoB. OTMEYeHO (Kak M B PaHHMX HalIMX paboTax), 4YTO B I0XKHOM IOJIyLIApHH
aMMHaKy CBOMCTBEHHO IOYTH MOHOTOHHOE OcJiabJIeHHE MOTJIONIEHUS OT SKBAaTOpa K MOJIOCY, B OTIMYHE OT CeBEp-
HOTO TOJyIIApHs, T1¢ HaOII0IaeTCs Pe3Kuid Craj] MorIoNieH s Ha rpanuie spkoit EZ u temuoro NEB u nanbheii-
mye HeOOoJbIINEe U3MEHEHHSI B YMEPEHHBIX IIMpoTax. Takoe aHOMalbHOE MOBEJCHUE aMMHaKa B MpeAeiax MHpOT
+30° IOBOJIBHO XOPOIIO CBSI3BIBACTCS C OCHOBHBIMH 30HAIBHBIME CTPYHHBIMH TEUYEHUSMH U C KapTOW BETPOB Ha
IOnurepe.

B mpempimymmx AByX CTaThsiX MBI PacCMOTPENH OCOOCHHOCTH MOBEICHUS IIOJIOC IOTJIOLICHHMS
MeTaHa ¥ aMMHaka BIOJIb 3KBAaTOpHaiIbHOM 30HBI (EZ) M BHOIb OCHOBHBIX OOJAaYHBIX IOSICOB M 30H
IOnurepa, a Taxxe FHOxHON Tpommyeckoit 30HbI (STrZ) B MoMeHT Buaumoctu bosismoro Kpacnoro
[Tarua (BKII).

B nanHOM cratbe MBI KOCHEMCS OCOOCHHOCTEH paclpeielieHHs TIOTJIONICHUS MeTaHa W aMMHaKa
BJIOJNIb IIEHTpasibHOr0 Mepuauana Omurepa, 10 u Bo Bpems mpoxoxaenus bKII gepes Hero.
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Kak MBI yXe ynoMuHan, He3HAYWTEIbHBIE BapHallid B HWHTEHCHBHOCTH TIOJOC TMOTJIONICHUS
TpeOyIOT 0cO60T0 METOIOIOTHIECKOTO MOAX0/1a, KaK K IMOIYIeHHIO HaOIIOaTEeNbHOTO MaTeprala, Tak u
K ero oopaboTke.

[Ipu uccnenoBaHUM IMOJIOC TIOTJIONMICHUS K TAaKOBBIM B IEPBYIO OYEPE/Ib CICAYEeT OTHECTHU BHIOOD
Y4acTKOB HEIIPephIBHOTO criekTpa. Ha pucyHke 1 mpeacraBieHsl GpoToMeTpudeckie pa3pesbl SKBaTopa
LIEHTPAJIbHOTO MepUJIMaHa B ydacTkax HempepbiBHOro crnekrpa 630 m 840 HM. Xopolio BUIHO, YTO
pa3pessl B IBYX JTAICKO Pa3HECEHHBIX JUTMHAX BOJH a0COIIOTHO MICHTHYHBL.
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[loBeneHne MONOC MOTJIONICHHWS METaHa Pa3INYHOM WHTEHCHBHOCTH BAOJb HEHTPATBHOTO MEpH-
JMaHa 3aBUCUT OT BEPTUKAJIBHOW CTPYKTYpBI, ONTHYECKOMN IUIOTHOCTH M TOJO0XEHHUS BEpXHEW TpaHUIIBI
00JTaYHOTr0 MOKPOBA Ha Pa3HbIX IIUPOTAX ILIAHETHI.

Ha pucynke 2 mpencTaBiieHBl pe3ysbTaThl HANMUX CHEKTPaNTbHBIX HaOmogeHuit B 2015 u 2014 rr.
BJIONb LIeHTpajbHOro Mepuavana (LIM) B HempephIBHOM CHEKTPEe M B CHIBHOW IOJIOCE MOTJIOIMICHHUS
CH,4 886 uM B MoMeHT mipoxoxeHus bonpmoro Kpacuoro Ilsataa (BKII) uepes neHTpanbHbIi Mepuanan
u 0e3 Hero.
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Pucynok 2 — ®@oromerprueckue npopunu LIM B HenpepriBHOM criekTpe 630 u 840 HM 1 B Tiy0oKoi onoce Metana 889 HM
TS ABYX JieT HaOmroneHus. CripaBa Juist Kaxkaoro roaa aausl npoduma [IM B MmomeHT npoxoxaerns BKIT

XOopoIIo BUHO, YTO B HEMPEPHIBHOM CIIEKTpe APKOCTh lIsTHA BCcero Ha 5-7 % mpeBhIIaeT pKOCTh
OKpy’Xaromel cpensl. B momoce moriomieHuss mMetana oHo B 1.4-1.6 paza spue EZ. Panee B Hammx
paboTax [1, 2] MBI y’Ke TOBOPHIIH, YTO 3TO CBUACTEILCTBYET O TOM, 4yTo KpacHoe I1sTHO SBAsSETCS caMbiM
BBICOKHM a3p030JIbHBIM 00pa30BaHMEM, pacroiokeHHbIM Ha 10-12 kM Beime STrZ w Ha 5-7 KM BBIIIE
3KBaTOpHUaNbHOMN 30HbI EZ.

WHTEHCHBHOCTh MOJIOC TOMJIOIIEHUST ra3000pa3Horo NH; 3aBHCHUT OT JOKadbHOTO COJACpIKAHUS
aMMHaka Ha pa3HBIX MMpoTax IUaHer. llorymomeHue ompenensiercs paaualioHHO-KOHBEKTHBHBIM
pexxuMoM atMochep U paBHOBECHEM MEXIy T'a30BOM M CKOHIEHCHPOBAHHOH (pasamm, HO €ro MoBe/eHHE
U MPOCTPAHCTBEHHO-BPEMEHHBIC BapHallii M3Y4YeHBI ellle O4eHb clabo. [leiicTBurenbHO, criekTpbl FOmm-
Tepa, MOIy9eHHBIEC C BRICOKHM IPOCTPAHCTBEHHBIM pa3pelleHrueM ¢ moMolnbio Voyager IRIS, mo3sommmm
OIICHWTH COZIep)KaHNE aMMHaka Ha ypoBHe 00makoB (680 M0) ¢ TouHOCTHIO A0 6% ¥ ONpEAeNuTh ero
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CpeIHe30HaNbHbIE 3HAUYCHUS, KOTOphIe U TpuBeneHbl B pabote [3]. Cyns mo stum naHHbM, CeBepHOE
noJtyrmapue 6orade aMmmuakom, 9eMm FO)kHOe, ¥ BapHalliy €ro OT 30HBI K 30HE TaM Oojiee pe3Kue, YeM B
HOxnoMm. KonneHncanusi ammMuaka B BepxHeH Tporochepe M, Kak CIEACTBUE, PE3KOE YMEHBIICHHE €ro
KOJIMYECTBa B Ta30BOM (pase BIMsET Ha paclpelefieHHe aMMHaKa B TOPU30HTAIBHOM M BEPTHUKAIBHOM
HaTpaBICHUSIX.

Xoj TIOTJIONIEHHsT aMMHaka u MeTaHa Baosib [[M mo Hamum HaOMrOACHWAM MU ABYX JIET Tpe-
CTaBJIEH Ha pUCYHKax 3 u 4.
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CornacHo pucyHkaMm 3 U 4 Al CUJIBHBIX U YMEPEHHBIX I10JIOC MOIVIOLIEHUSI METaHa XapaKTEePHBIM
SIBJIIETCS TIOYTH CHMMETPUYHOE YCHUJICHHE MOTJIOMICHNS B YMEPEHHBIX IMPOTax M pe3Kuil craj BONH3H
noJrocoB. Kpome Toro, pucyHkr yBepeHHO AEMOHCTPUPYIOT OclabjieHre MOTIIOMICHU, KaK METaHOM, TaK
n ammuakoM B parione BKII. OqHako 3T0 He eMMHCTBEHHAsE 0COOCHHOCTh. B TIy00OKHX CI0SX aTMOC]eph,
rae Gopmupyercs nosioca noromenuss CHy 705 um u NHj 645 um, Ha nonrore BKIT HabmonaeTcs yBe-
JIMYEHUE TIOTJIOMIEHUS U METaHOM, U aMMHAaKOM B CEBEPHOM IOJIyLIapUU B pailoHe HU3KUX U YMEPEHHBIX
mupoT. Co3maeTcs BHeYaTICHHUE, YTO TIIyOOKHE CIIOM aTMOc(epbl HMEIOT OONBLIYI0 IPOCTPAHCTBEHHYIO
HEOZHOPOIHOCTH, HEKEIIU BEPXHUE.

Uro kacaeTcsi aMMHAuYHBIX MoJioc, TO B KOKHOM MoONyIIapuy UM CBOWCTBEHHO MOYTH MOHOTOHHOE
ocna0neHue MOTJIOMIEHUsT OT 3KBaTropa K moitocy. B CeBepHoM ke monmymiapuu HaOmronaeTcs pe3kuit
Craj MOIVIOIIEHHUsS Ha I'PaHUIEC SPKOW KBATOPHAIBHOHN 30HBI U TeMHOro CeBEepHOTO SKBAaTOPHUAIBHOTO
mosica W JajibHeHIue HeOONbIIMe W3MEHEHHS B YMEpEHHBIX MIHpoTax. Ha Takoe «HETHITHYHOE»
MOBEICHHUE MOTJIOLIEHNSI aMMHUaKa Mbl yKa3bIBallu paHee [4, 5].
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HebGomnpmmoit cBeT Ha 3TO sBIIEHHE MPOJHMBAET MOBEACHHE camMoi craboi mosockl metaHa 705 HM,
MPAKTHYECKH TTOBTOPSIOMIEH XOJ TOTJIOUICHHS aMMHAaKOM, YTO OCOOEHHO 3aMETHO NPOSBISIETCS Ha
pucynke 4. Co3gaercs BredarieHne, yTo B paitone CeBepHoro skBaTopuaibHoro nosica (NEB) rpanuia
BTOPOr0 sipyca OOJAKOB pacHoOJOXKEHa 3HAYUTENHHO BhINIe, yeM B HOxHOM momymapuu, W (WiIH)
TUIOTHOCTB a3P030JIs TaM BBIIIIE.

Bo3moxxHO, OTMEUeHHass HaMH OCOOCHHOCTHh OOBSICHSETCS TeM, 4To CeBepHBI IKBAaTOPHAIBHBIN
MOSIC SIBJIICTCSL OJTHUM M3 HauOoJiee aKTUBHBIX TOSCOB IuIaHeThl. OH XapaKTepU3yeTCs HaTUYUeM aHTH-
IIUKIIOHOB («OeJble OBaNIbI») U IUKIOHOB («KOPHYHEBBIC OBAJIbD)), IPUYEM aHTUIUKIOHBI OOBIYHO 00pa-
3yroTcs ceBepHee. Kak u roxHBIN dKkBatopuanbHbeii nosc (SEB), NEB uHorma «mpomnamaer» u «BO3pOK-
JaeTCs». DTO MPOUCXOAUT NMPUONM3UTEIBHO pa3 B 25 yieT. B cBeToi skBaTopuaabHON 30HE, BONM3M
rpaHuipl ¢ CeBEepHBIM 3KBATOPUAILHBIM MOSICOM, 4aCTO MOXHO 3aMETUTh T'OJMYyObIe MATHA, OT KOTOPBIX
HEPEIKO OTXOIAT TEMHBIE IHAarOHAIBHBIE TTOJIOCH], TaK Ha3biBaeMble (hecToHBl. OHU BBITIISAAT Kak caMble
SICHBIE W CyXHe OO0JIaCTH IUIaHEThI M OCOOEHHO XOpOIIO BHUJHBI B WH(PAKPACHOW 4YacTH CIEKTpa,
MOCKOJIbKY TIO3BOJISIOT YJIOBUTH HM3JIyYCHHE, TMOJHUMAFOIIEECS U3 OYCHb IIyOOKHX CIOEB aTtMocdepsl
IOmurepa (B oHO W3 TakUX IATEH KOCMHYECKWil ammapar «[ammmeo» otmpaBui 30HA B 1995 romy).
B 2010-2011 rr. 5Ty nsiTHa IpOMalid U CHOBA MOSIBUIUCH B utoHe 2012 rona.

Kpome Ttoro, mepexomHast obnacth MexIy cBeTiiod DkBaTopuanbHoi 30HON (EZ) m CeBepHbIM
skBatopuanbHEIM TosicoM (NEB) xapakrepusyercss kak camas HEyCTOWYMBAas B TWHAMHYECKOM OTHO-
meHur o0acth. Ha pucyHke 5 mokasaH cpemHHN TIOOANBHBIN pa3dpoc mpoduieii 30HAIBHOTO BeTpa —
okojio 10 M/c, kpome obsacTi BOM3u 6° N, T/ie OAHOBPEMEHHO PETUCTPUPOBAIUCH ObIcTphIe (~160 M/C)
u Meennsle (~90 m/c) ckopoctu [6].
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Ha pucyske 6 npenctaBieHO CpaBHEHHE Bapualliu COAEP KAHMS aMMHAaKa M0 HAIIUM U3MEPEHUSIM C
30HAJIBLHOM 00JIAYHOM CTPYKTYpoit B1oib LIM FOmuTepa u ¢ kapToit BETpoOB.

BbIsiBIICHHOE HAMH aHOMAJIBHOE IMOBEICHHE aMMHaka B mpejenax IMUpoT +30° JOBOJBHO XOPOIIO
KOPpPEIUpPYyeT C OCHOBHBIMU 30HAIBHBIMU CTPYUHBIMHU TEUEHUSIMU U ¢ KapToil BeTpoB Ha FOmuTepe.

Paboma evinonnena 6 pamxax npoexma Ne0073/I'DA4.
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2015 ’KblJIbI KOPIHY MAYCBIMbBIH/JIA IOIIMTEPJIE
METAHJABI-AMMMUAKTDI ) K¥TY/JAbI 3EPTTEY. I11. OPTAJIBIK MEPU/IUAH

B. 1. BnoBuuenko, I'. A. Kupuenko, II. I'. JIpiceHK0
«B. T. ®ecenkor arsiHAarsl Actpodusuka nHCTUTYTED EXXIIC, Anmarter, Kazakcran

Tipex ce3nep: IOmurep, MeTaH, aMMHUaK, >KYTY JKOJIAKTaphl, HHPAKBI3BLT aliMaK.

Annotanust. 2014 xxone 2015 bUIFBI CIEKTPIIIK OaKkpuiaysap Herizinae FOmnurep nuckici OOMbIHIIIA METaH K-
HEe aMMHaK KYTy BapHalusuiapbl anbiHAsl OCbl Makajgaibl 013 FajJaMINapiblH OPTAIBIK MEPHAMAHbBI OOMBIHIAFBI
aMMHUaKThI JKYTYJIbIH epeKUIeTiKTepiHe Ha3zap ayaapambl3. Crekrpain xakbiH MK aliMakTapblHIa aMMHAKTBI JKYTY
JKOJIAKTaphl CIEKTPIIEP/Il OHJICY epeKIle dicTepi KoMEeriMeH METaH bl KATThl JKYJIY XKOJIAKTAPhI asChIHIA METaH bl
KATThI JKYJIy JKOJIAKTapbl asChIHIA YKaKbIH aiippIKiianaHaabl. AMMHakka kapblK EZ xone kapanrsl NEB aiimakra-
PBIHIA JKYTYIBIH T€3 TOMEHJEYl jkoHe OipKesKi eHJAIKTepAe apbl KapalFbl a3 e3repiCTepMEH CONTYCTIK >KapThl-
IIapMeH CaJIBICTBIPFaH/a OHTYCTIK JKapThIIapJa 9KBaTop/aH Oenjeyre Kapai >KYTyAbIH O1pKaJbIITHI iIcipeyi ToH
exeHiri Genrieni (6i3miH eprepeKTeri KYMBICTAPbIMBI3IAFbl CHAKTBI). +30° eHIiKTe aMMHAKTBIH MYHIAH aybIT-
KBIFaH MiHe31 HeTisri ailMaKThIK COpFaiay arsicTapMeH jkoHe FOmmurepreri >ken KapTachIMEH aHTapIiIbIKTai >KaKChI
OaitimaHbICabL.

Hocmynuna 15.15.2015 e.




ISSN 1991-346X Cepusa pusuxo-wamemamuyeckas. Ne 5. 2015

Publication Ethics and Publication Malpractice
in the journals of the National Academy of Sciences of the Republic of Kazakhstan

For information on Ethics in publishing and Ethical guidelines for journal publication
see http://www.elsevier.com/publishingethics and http://www.elsevier.com/journal-authors/ethics.

Submission of an article to the National Academy of Sciences of the Republic of Kazakhstan implies
that the described work has not been published previously (except in the form of an abstract or as part of a
published lecture or academic thesis or as an electronic preprint, see http://www.elsevier.com/postingpolicy),
that it is not under consideration for publication elsewhere, that its publication is approved by all authors
and tacitly or explicitly by the responsible authorities where the work was carried out, and that, if
accepted, it will not be published elsewhere in the same form, in English or in any other language,
including electronically without the written consent of the copyright-holder. In particular, translations
into English of papers already published in another language are not accepted.

No other forms of scientific misconduct are allowed, such as plagiarism, falsification, fraudulent data,
incorrect interpretation of other works, incorrect citations, etc. The National Academy of Sciences of the
Republic of Kazakhstan follows the Code of Conduct of the Committee on Publication Ethics (COPE),
and follows the COPE Flowcharts for Resolving Cases of Suspected Misconduct
(http://publicationethics.org/files/u2/New_Code.pdf). To verify originality, your article may be checked by the
Cross Check originality detection service http://www.elsevier.com/editors/plagdetect.

The authors are obliged to participate in peer review process and be ready to provide corrections,
clarifications, retractions and apologies when needed. All authors of a paper should have significantly
contributed to the research.

The reviewers should provide objective judgments and should point out relevant published works
which are not yet cited. Reviewed articles should be treated confidentially. The reviewers will be chosen
in such a way that there is no conflict of interests with respect to the research, the authors and/or the
research funders.

The editors have complete responsibility and authority to reject or accept a paper, and they will only
accept a paper when reasonably certain. They will preserve anonymity of reviewers and promote
publication of corrections, clarifications, retractions and apologies when needed. The acceptance of a
paper automatically implies the copyright transfer to the National Academy of Sciences of the Republic of
Kazakhstan.

The Editorial Board of the National Academy of Sciences of the Republic of Kazakhstan will monitor
and safeguard publishing ethics.

[TpaBuna opopmiieHus cTaThu sl MyOJIUKAIMK B )KypHAJIE CMOTPETh Ha CaiTe:
www:nauka-nanrk.kz

http://www.physics-mathematics.kz

Penaxrop M. C. Axmemosa
Bepctka Ha xommbrotepe /. H. Kankabexosoii

INonnucano B neyats 25.09.2015.
dopmar 60x881/8. bymara odcernas. [Teuars — puzorpad.
11,0 m.n1. Tupax 300. 3aka3 5.

Hayuonanvhas akademus nayk PK
050010, Anmamut, ya. Llesuenxo, 28, m. 272-13-18, 272-13-19



