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THE VARIATIONS OF AMMONIA AND METHANE ABSORPTION
ALONG THE JOVIAN EQUATOR AND CENTRAL MERIDIAN IN 2016.
COMPARATIVE ANALYSIS OF THE EIGHT ABSORPTION BANDS

Abstract. A large array of new observational data obtained in February-April of 2016, allowed to carry out the
further study of the distribution of the ammonia (NH;) and methane (CH,) absorption along individual belts and
zones and also along the central meridian (CM) of Jupiter in the wavelength range of 600-950 nm. In order to
improve processing methods, “The color absorption map on the disk of Jupiter" program (in “Delphi”) was written.
It provides information about 83 selected parameters of the absorption bands. The processing results allowed to
make the atlases of latitudinal variations of the measured parameters. Primary characteristics of the investigated
absorption bands by driving across the planetary disc vary between 30% and 40% that is much larger than the
measurement errors. Variations of absorption intensities of all the bands have a zonal character. The properties of
latitude variations of the CH, and NH; absorption band of various intensities were studied when moving along the
CM. From these results the appropriate conclusions about an effect of the cloud layer and gaseous atmosphere above
it on the absorption properties of the investigated gases were made. The conclusion about an absorption course by
driving across the planetary disc (when the CH, bands are of moderate and strong intensity (725, 861, 889 nm)) to fit
a two-layer model consisting of a scatter-absorbing homogeneous cloud layer and a gaseous atmosphere above it,
was confirmed. For the NH; part, the measurements of its X645 and 790 nm absorption bands showed them to form
in the deeper layers and carry information about the vertical distribution, density and spread of the second and third
NH; cloud layers and its compounds’ ones.
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BAPMALIIMUA ITOTJIOINEHUA AMMUNAKA U METAHA B/10JIb
IKBATOPA U HEHTPAJIBHOI'O MEPUIUAHA IOITUTEPA B 2016
1oay. CPABHUTEJIbBHBIN AHAJIN3 UJIA 8 TIOJIOC ITOI'JIOIEHU A

Annotamusi. bonpol MacCHB HOBOTO HaOMIOAATEIPHOTO MaTepHaia, HOJMy4YEeHHOTo B ¢eppane-ampene 2016
roja, MO3BOJIMI IPOBECTH JAIbHCHIICEC HCCICAOBAHUC pacmpeacicHua moriaomeHus ammuaka (NHi;) u merana
(CH,4) BmoJb OTACTBHBIX O0JIAYHBIX CIIOSB M BIOJB LEHTPaIbHOro Mepuauana (LM) FOnutepa B unHTepBaIC AMHH
BodH 600-950 HM. B memsix ycoBepHICHCTBOBAHHMSA METOAOB 00paboTkm, Ha s3bike Delphi Obima Hammcana
nporpamMa «lLIBeTHas kapra morjomeHusa mo Aucky HOmmrepa», xotopas BblgaeT HH(OpMALHIO 0 83 BRIOPAHHBIX
nmapamMeTpax moioc. Pesyimbrarsl 0OpaOOTKHM MO3BOJMJIM COCTABHTH ATJACHI IMHPOTHBIX BapHALMH H3MEPCHHBIX
napamMeTpoB. OCHOBHBIC XAaPAKTEPHCTHKH IOTJIOINCHHS HCCICAYEMBIX ITOJOC MPH ABIKCHHH IO JUCKY IUIAHETHI
MeHII0TCA B npeaenax 30-40%, 9To HAMHOTO IPEBBIIACT OIMOKA m3MepeHui. OOmUM A1 BCEX IMOJIOC SBILIETCS
30HANBHBIN Xapaktep uX mHoseaeHms. [lluporHsie ocoOenHocTH moseacHus mnonoc mornmomenus CHy m NHj
Pa3MMYHON HMHTCHCHBHOCTH HCCICIOBAIHCH NMPH ABIKCHUH BA0Mb LIM. W3 MONy4YeHHBIX pEe3yIbTaTOB CACIAHBI
COOTBETCTBYIOIIUE BHIBOJBI O BIMSHHH OOJIAYHOTO CJIOA M HAJOONIAYHON arMoc(epsl HA IOTJIOIIAIONINEG CBOMCTBA
HCCICAYESMBIX Ta30B. [ToaTBepkaacTCs BBIBOA O TOM, uTo B moyocax CH, cpemHel u CHtbHOM HHTEHCHBHOCTH (725,
861, 889 HM) XOA NOIIOLICHUA MO AMCKY IUIAHCTHI COOTBETCTBYCT ABYXCIOHHOM MOACTH, COCTOSAINCH M3 pac-
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CEHBAIOMIC-TIOTJIOIIAOIICTO OJHOPOJIHOTO OOJIAYHOTO CNOA M YHCTO Ta3oBod atmocdeps! Hag HuM. UTo Kacaercs
NH3;, T0 13 m3MepeHuit ero moaoc noriomeHus A645 u 790 HM crieayer, uTo OHU (JOPMHUPYIOTCS B Ooee TIyOOKHX
CIIOSIX, T. €. HECYT HMH(POPMAIWIO O BEPTHUKAIBHOM PACHPEICICHHH IUIOTHOCTH W TPOTSDKCHHOCTH BTOPOTO H
TPETHETO SIPYCOB 001akoB u3 NH; 1 ero COeAMHEHHUH.

Kmouennie ciiopa; FOnurep, MeTaH, AMMHAK, TTOJTOCH TTOTJIOIICHH L.

Beeaenne.

Kak wu3BecTHO, cHeKTpaqpHBIH MarepHan, MONYYAEMBbIH acTpOHOMaMH-TIPpodecCHOHAIAMH  C
MOMOIIBIO PETYIAPHBIX Ha3eMHbIX HaOmroaeHni FOnurepa, Becbma neHeH. Takue HaOMoAeHUS (2 IMEHHO
- MOHHUTOPHHI) TMO3BOJIFOT MHPOBOAWTE HE TONBKO JONTOCPOYHOE OTCICIKUBAHHE CE30HHBIX (WIH
OTHOCHUTEIIPHO KPaTKOCPOUHBIX KPYIMHOMACIITAOHBIX) H3MCHCHHN HA IJIAHETE, HO U CIY’KaT CBOCTO POJa
MOJCPIKKOH KOCMUYECKUX METOAOB UCCIICAOBAHMS TUIAHCTHL.

W3 uncna mamerx mpumeceit B armocdepe OnuTepa Ha nepBoM MecTe MO COACPIKAHHIO CTOAT METaH
(CH,) u ammuax (NH;). Metan He konAeHCHpYETCs B atMochepe HOomurepa, u ero coagp:kaHue mouTH HE
MEHSETCS OT MecTa K MecTy. B ornmume oT Hero, Ha OOJBIIMX BBICOTAX Ta3000pasHBIA aMMHUAK
KOHIACHCHpYETCs, o0Opa3ysa oOmaka. MOXHO YIOMSHYTb, HANpUMEP, OJHH W3 CIYYacB HAOMIOICHHUN
Omurepa 8 UK obGnactu cnexrpa, korma B paiione SEB (FOxHbiéi 3kBaropuaapHbId MOSIC) ObIMH
oOHapyKeHbl JeAsHbIe amvuadHbic oOjaka [1]. OuHu ObutH OOHAPYKEHBI KOCMHYECKHM armapaToM
Galileo na mmportax ¢opmupoBanus T. H. plumes, otHocsamuxcs k SEB, B Mecrtax pacmonoxkeHus
KOTOPBIX, KaK MOKA3bIBAIOT HCCICAOBAHHS, aMMHAK CIIOCOOCH KOHICHCHPOBATHCS (HA BBICOTAX, OMM3KHX
K ctpatocepe), U BEPOATHOCTh BOZHHKHOBCHHS ODOJIAaKOB TaM O4cHb Benmka. [loaToMy cnekrpaibHO
obHapyxxenneie Galileo obnaunble 0OpazoBaHHi ObLTH WACHTH(UIHPOBAHEL KaK OONAKa W3 CBEXKErO
aMMHUAYHOTO JibAa. Y POBEHb ux opMupoBaHust oucHeH Kak ~800 mOap, a paauyc neasHbx dacTuil - ~10
MEKM.,

Bcrnencreue konaeHcanuu He TONbKO coxepxanne NH; cHapHO MEHSETCS OT INTyOHHBI U IIHPOTHI
MECTa HAaOMIOACHUS, HO B CHIy 3TOH €ro ocodeHHoctn OH (NH;) €mie u CyIICCTBEHHO BIMSCT Ha
JUHAMHUYCCKUE npouecchl B arMocepe lOmmrepa, a Takke Ha TEIIOBOE H METCOPOTIOTHUCCKOC
COCTOSIHUC TITAHCTHI.

B cnextpe HOmurepa B obmactu gmmH BomH 500-1000 HM HPUCYTCTBYIOT MOJOCH MOTJIOIICHHS
razoodpaznoro NH; pasuoit uatencusHocTi. HecMoTpst Ha TO, 94T0 OOMBIIMHCTBO U3 HUX TMOJHOCTHIO HUITH
YACTUYHO ONCHAMPYIOTCS MOJIOCAMH HOTTIOMICHUS METaHA, U UX «BBIICICHHUE» TPeOYeT AOMOTHUTEIBHBIX
METOAOJIOTHIECKUX MPUEMOB, MPOOIEMBI, CBA3aHHBIC CO CIIEKTPAIbHBIMU HccaeaoBanmsaMu NH; B memsax
MOJYYCHUS HHPOPMALIMHI O BEPTHKATBHOM PacpEICICHIN a3PO30JIbHON HEMPO3PAYHOCTH, TEMICPATYPBL,
cocTaBa, AMHAMHYCCKUX cBoiicTBax armocdepsl HOnurepa, u mp., MOCTOSIHHO HAXOMATCA B MOJC 3PCHHUS
VUCHBIX, TeM 00J1€, UTO MOKA SIS OJHO3HAYHOIO PEIICHUS STHX MpodaeM HeT [2-7].

[Monocwr nornomenus CH, B 6mokue#t UK obnactu cnextpa (Hanpuvep, CHy & 619 mm, 727 HM,
889HM) IHPOKO UCTIONB3VIOTCA AT 30HAUpOoBaHus atMochepsl F0murepa. A HIMEHHO - B 32aBUCHMOCTH OT
WX UHTCHCUBHOCTH, OHH MPOHHKAIOT HA PA3IMYHYIO IIyOHHY, YTO MO3BOJACT U3 UX U3VUCHUS U3BJICKAThH
HHGOPMALTHIO 0 BEPTUKATBHOH CTPYKTYpe arMocdepsl Ha COOTBETCTBYIOIMMX ypoBHiaX. Hampumep, mo
MOTJIOLICHHIO B MOJoce A 889 HM MOXKHO CYIUTh O PEIHOHATBHBIX BAPHALMAX BBICOTHI BEPXHEH wyacTu
HazoOnavHOH ApIMKH. Bosee Menkue momockl, Kak MpeanoaaracTcs, 30HIUPYIOT ryOuHsl ~2 -15 Gap, T.
¢. HecyT uH(popMaIH 00 3THX CI0AX. 3ACCh CICAYET YIOMSHYTh, HAMPUMEP, O TOM, YTO B MPOLIECCE
obcyxaeHus nmpuunH «odecuseunBanus» SEB B mepuog 2009-2010 rogos, uMEHHO HAOIIOACHUS [TOJIOCHI
CH; & 0,89 mxm B 2010 r. [8] ykazamu Ha To, uro m3mecHeHus B SEB, ckopee Bcero, cBsizaHbl ¢
HM3MCHCHUAMH B KOHBEKTHBHOU 30He (p> 300 MbGap), a He B paiione BepxHed Tponocdeproit apivku (100-
200 mGap), xotopas, no HaO roacHuUsM CH, A 889 Mim, HE mpeTeprea HUKAKHUX HU3MCHCHHM,

COOTBEeTCTBYIOIIME HCCICIOBAHUS OTHOLICHUH IONOC METaHa H aMMuaka (CPaBHHMBIX TIO
HMHTCHCHBHOCTH H IO PACHOIOXKCHHUIO MX B CIEKTPE) MOTYT OBITh HCIOIB30BAHBI U IS ONPCIACICHHUS
OTHOCHUTCIBHBIX COACPIKAHMI STHX ra3oB Ha miaHere. B pabote [9], B pe3yaprare mogoOHBIX HCCICIO0-
BaHHUH, OBIJIO MOKa3aHo, uTo amMmuak B arMmochepe HOmurepa mMmeeT HEOTHOPOIHOE pacHpeIcicCHHC.
Habmronaemple Bapuaumu oTtHomeHHs cvecu MetaHa K amvuaky (CH./NH;) uaTepnperuposanuch
aBTOPaMH KaK OUCBHAHOC [OKA3aTEIbCTBO 3aBHCUMOCTH CONCPKAHUS ra3000pa3HOT0 aMMHaka OT
BBICOTHI B aTMOCdepe, a IMEHHO: ra3osas ¢aza aMMHaKa YMCHBINACTCS C BBICOTOH.
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