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AMMONIA ABSORPTION ASYMMETRY ALONG
THE LATITUDES OF THE NORTHERN AND SOUTHERN HEMISPHERES
OF JUPITER FROM 2004-2016 OBSERVATIONS

Abstract. On the basis of 2004-2016 observations that were processed with "The absorption colored map of the
disk of Jupiter" program, the longitude-latitude and temporal ammonia absorption variations in the NH; 1645 and
789 nm bands in the atmosphere of Jupiter, were considered in details. The results show significant differences in the
observed variations of the two bands, which may be due to their formation at the different atmosphere levels, which
differ in chemical compositions, densities, and vertical extensions of the cloud structures. However, both the bands
studied, surely demonstrate ammonia depletion in the northern hemisphere compared with the southern one,
especially in the interjacent region between the light Equatorial Zone and the dark Northern Equatorial Belt. This
NH; bands were also used for studying ammonia absorption variations in the morphological structures on Jupiter,
with "The morphology of Jupiter" program that had been specially written in Delphi for this purpose. These results
are well consisted with those ones (in particular for the GRS), which have been obtained in the radio range (8-12
GHz) [1].
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NCCIEAOBAHUE ACUMMETPUU B XOAE HNOTJIOINEHUA AMMHAKA
B CEBEPHOM 1 IO’KHOM HNOJYHAPUSAX IOIIUTEPA B 2004-2016 'OJIAX

AnHoranus. Ha ocHOBe HAOMOAATEILHOTO MaTepUaa, HoxyueHHoro B 2004-2016 roas! u 00pabOTaHHOTO C
MOMOIIBI0 IporpaMmsl «lIBeTHas Kapra MOIMOIICHUS MO AMCKY IOmurepa», OBUIM JETAIBLHO PAaCCMOTPEHBI
IHPOTHO-AOJITOTHBIE M BPEMECHHBIC BAPHALMH AMMHAYHOTO TOTJIOIEHHSA B monocax NH; A645 u 789 HM B
armoc(epe FOmutepa. Pe3yabTaTsl MOKA3bIBAIOT 3HAUHTCIBHBIC PA3IMYMA B HAOMIOZACMBIX BapHALMAX 3THX JABYX
NOJIOC, YTO MOJKET OBITh CICACTBHEM HX ()OPMHPOBAHHA HA PA3HBIX YPOBHAX aTMOC(EpBI, Pa3IHYAOIHUXCA Kak
XHMHYECKHUM COCTABOM, TaK M IUIOTHOCTBHIO M BEPTUKAIBHOHN MPOTSHKEHHOCTHIO 00MA4HBIX CTPYKTYp. OnHako obe
HCCTICAYEMBIEC IOJIOCHL YBEPEHHO ACMOHCTPHUPYIOT AS(UIMT aMMHAKa B CEBCPHOM HOJYIIAPUM IO CPAaBHCHHUIO C
FOJKHBIM, OCOOCHHO B IIEPEXOAHOM OOIACTH MEXKAy CBETIOH OxBaropuanbHOH 30HOH M TeMHBIM CeBEpHBIM
OkBaropuanbHbiM II0sicOM. VYKa3aHHBIC IIOJOCHL OBUIM HCIOJB30BAaHBI TAKXKE UL HCCICIOBAHMS BApHALMI
aMMHUAYHOTO TNOIJIOIICHUS B MOP(OIOrHYECKHX CTPYKTypax Ha IOmurepe ¢ momompio mporpammsl «Mopdomorus
IOnurepa», HamucaHHOH Ha A3bIke /Jlemb(u cHENUANbHO AL 3TOH Heau. IIodydyeHHBIE PE3yIbTaThl XOPOILO
COTJIACYIOTCA C Pe3yabTaTaMH (B YacTHOCTH, Al paiiona BKII), monyueHHbIMHE B paguoauanaszoue (8-12 GHz) [1].

Kimouersie ciioa: IOnuTep, aMMHAK, OJOCHI MOTJIOCHUSL.

Brenenne

Kak u3BecTHO, mpoueccsl, mpoucxoasmue B armocepe FOmurepa, mo-pasHOMY BIHSAIOT Ha (JOPMY HPOCTPaH-
CTBEHHO-BPEMCHHOI'0 PACIPECICHH KOMIIOHCHTOB, BXOIAIMX B cOCTaB ero arMoc(epsl. [TosroMy OobLIyEO IO-
MOMIb B H3YYCHHH 3THX MPOLECCOB OKA3bIBAIOT PETYJLIPHBIC HAOMOACHUS PA3THYHOIO POJa BapHali (BPEMEHHBIX,
IHPOTHBIX, JOJTOTHBIX, U Jp.) a0COPOLHMOHHBIX MOJIOC 3TUX KOMIIOHCHTOB. [ MOJOOHBIX LETICH YacTO HCIOJIb-
sytorcsa mMeraH (CHy) u ocobeHHo - ammuak (NH3), coaepskaHue KOTOPOTO MEHSACTCS W MO BIUSHUEM JHHAMUKH, U
BCIICICTBUE €r0 KOHACHCAUMH. Peub MOXKET MATH HE TOJNBKO O aucke Omurepa, HO M 00 OTAEIBbHBIX MOP(OJIO-
THYECKHX CTPYKTYpax, B 4aCTHOCTH, 0 boabmom Kpacrou ITarae (BKIT mmu GRS), 0 ero 30Hax u nmosicax, u Ip.
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Jns u3ydeHus nosepxHocTH HOmuTepa MCCISIOBATEIM HCTIOIB3YIOT BECh JOCTYIHBINA CHCKTPANBHBINA AHATA-
30H, HAYMHAS OT yIbTpaQuoIeTa W KOHYAS pamuoBojHAMH. Hampumep, B paboTe [2] mpeacTaBiIeHBI Pe3yIbTaThl
HCCIICIOBAHHUS CEBEPHOTO Moy mapusi FOmurepa, noxyucHube u3 m3MmepeHuid NH3 B YO (180-230 um) quana3ose ¢
nmomotpro HST (Xab6m-teneckona). Beuio 0oOHapy»KeHO, uTO BBICOTHBIC Mpo(unn NH; BapsHPYIOT C ITUPOTOH, TAC
U3 BCEX HAGIIONAEMBIX PETHOHOB CAMOE BBICOKOE OTHOIeHHE cMecH NH; Ha6momanock Ha 6°N (2x10” mpu 100
Mbap), a camoe Mazoe - Ha 25°N (3.5x10™° mpu 100 M6ap). C noMomb0 (OTOXHMHYECKOH MOAETH OBLTH TAKOKE
paccuyHMTaHBl BEPTHKANBHBIC KOA(PPHUUCHTHI TypOyNeHTHOro mnepeMenmBanmsi. OKa3aaoch, YTO PaCIpeACICHHUC
IUTOTHOCTH AaMMMAaKa BECbMAa YYyBCTBUTEIBHO K 3TOH arMOC(EpHON XapaKTEpUCTHKE, KOTOpas MCHACTCS B
3aBHCHMOCTH OT IMHPOTHL, MPHYEM 00IACTh CHIBHOTO BEPTHKATBHOTO NICPEMCIIHBAHKS pacoIoskeHa Ha 6°N (3x10°
ev? ¢! mpu 130 MGap), H OHO HEMHOTO CHIDKACTCA B CTOpoHy cpemuux mmpot (1.4 x 10° em® ¢! mpu 130 mGap).

Cy1mecTByeT H psaa APYTHX HaOMFOmaTeabHbIX uccneaosanuii B YO u MK, cpaBHHBArOIINX OTACIBHBIC MOBEPX-
HOCTHBIC CTPYKTYpsl (GRS, IOxkHyr0 Tpommdeckyro 30Hy (STZ), mentp aucka FOmmrepa (3kxBarop), u T. a.). K
TAKOBBIM, HANPHMEP, OTHOCUTCA pabota [3], aBTOphl KOTOpPOH M3 Y®-CrekTpoB, MOMYUYCHHBIX ¢ International
Ultraviolet Explorer (IUE) satellite oOHapy>kumm, uto otHomeHue cmecH NH; Hag GRS Bospacraer B 3-10 pas B
nuanaszone 80-125 mOap mo cpaBueHHO ¢ STZ W UEHTPOM OUCKA. ABTOPHI [2] 3TOT pe3yabTaT OCMAPUBAKOT, YTO
TOBOPHT O HECOOXOAMMOCTH MPOXOJDKCHUS HabmoxcHuit. FOxuoe momymapue FOmurepa ot 10°S 1o 36°S (Baoub
[IM) nabmomamu Lara et al. (1998) [4] c¢ Infrared Telescope Facility (IRTF), rae Obpumn ucnosb3oBanbl yxe UK
muand NH;. FIX #aHHBIC CBHIACTENBCTBYIOT O TOM, YTO CYIIECTBYET HE TOJBKO HIMPOTHASA, HO H JOJNTOTHAS
3aBHCHMOCTH OTHOIICHH cMec NH;. [ yposHa nasnenus 240 MOap (Ha Heckoabkux noaroTax) Lara et al. Ompe-
JEJIEOT, YTO MUK OTHOLCHu cMecn NH; Haxoautcst Ha 15-18°S, u coneprxkanue NH; yMEHbIIACTCS JANBLIC IO HATI-
paBneHuro K rory, k 30-35°S mmpoTsl, rae ooume NH; npumepHo B 40 pa3 Hike. ITO COTIIACYETCS C OOIEH TeH-
JeHuueH cHwkeHua coaepskania NHi mpu mepexoze oT 3kBaropa K MOJF0caM, Kak MOKA3bIBAIOT M U3MEPEHHS [2].

Griffith et al. (1992) [5] monyumnu obwmust NH; u PH; Hag GRS u oxpyxarommmm STZ w3 HaOMHOICHHHE,
poBeACHHBIX ¢ momompro Voyager Infrared Imaging Spectrometer (IRIS). Beuto ycranosmeno, uro Ham GRS
(yposenb 300 mOap) NH; o6exHeH Ha 75% mo cpaBHeHMEO ¢ STZ.

IRTF naunsie [4] ams GRS o3nauaror, uro pacmpenenenne NH; Ha 380 MOap HE MECHACTCS MO CPABHEHHIO C
JPYTHMH AONTOTaMH BAOJb MHPOTH GRS (~21°S), uT0 0COOCHHO XOPOIIO COTNACYCTCH C PE3yIbTATAMH AHAIH3A
[5]. B [4] ormeuarot, uto amst GRS oTHomeHme cMecH ammuaka Ha yposHe 380 mOap Ha 30% Bbime (JHmib
HE3HAYUTCIILHO OOJIBIIE, YeM HX MOTPEIIHOCTH M3MEPCHHUI) MO CPABHCHUIO C COCCIHUMHE IIHPOTAMH BIOJIb TOH K
J05roThl (~27°W, System II). Ha 5ToM ypOBHE JaBIEHHSA, UX MHKH OTHOIICHHS cMeCH NH3 HAXOIATCS CHOBA BOJIM3H
13°S 1 36°-39°S ¢ coneprkanmsivu Gosbine, yem Ha mupote GRS. Ha ponrore 110°, B To Bpems kak ooumue NH; He
HAMHOTO OOIBINE OTIMYAETCA OT TakoBoro Ha mmpote GRS, muku comeprkamms NH; mexmy 27°S u 30°S ¢
CoAcp KaHHEM MPHMEPHO B 1Ba pa3a 0obie, yeM coacpkanue B GRS. 3T pe3yapTaThl yKa3sBaroT HA TO, uTo GRS
HE BBICTYNACT B KAUCCTBE MCKIIOUUTEIBHOM obmactu. bosee Toro, cpaBHenue ¢ pesyabraramu IRTF mxma SEB Ha
TEX K YPOBHSX JABJICHHS YKA3bIBACT, YTO AMMHAK MOSKET MPOSBILITH JIOKAIbHbBIC H3MCHCHUS, HILTFOCTPHPYIOLINE,
YTO HYKHO COOJIFOAATh OCTOPOKHOCTH IIPH 3AsBJICHUSX 00IIETo XapaKkTepa O MOBEACHHH aMMHUAKA, KOTOPOE CIICIyET
u3 pe3yapTaros o SEB u GRS.

31eCh OUCHDb BAYKHO OTMETHTb, YTO PE3yabTarhl H [4] u [5] ykaspiBarOT Ha TO, 4TO HA ypoBHE 380 MOap Hax
OO0npmel yacThi0 HAOMOmAcMbIX perHoHOB NH; mpoduis semsercs HachbimeHHbIM (15-100% BIAKHOCTH).
Mopensabie pacuersl [2] mokassiBaroT, uro NH; HAXOAWTCA B CBEPXHACBINCHHOM COCTOSHHH HWMCHHO HIDKE
Tpomomay3sl (BOmm3u 100 mOap). TTockomsky ypoBHM maeicHusA, Habmomaemsie B MK nmamazone (> 300 mbap),
JIE’KAT HIKE TEX, KOTOPBIE MOTYT 30HAUPOBATHCS C MOMOILIBI0 Y@ u3MepeHui, a Henmpo3pauHocTs NH;, kK ToMy ke,
OBICTPO BO3PACTACT MPH YBEIMUYCHUH JABICHHSA, TO T€ W APYTHE PE3YIbTATHl MOTYT 3HAUMTEIBHO OTIHYATHCS APYT
ot apyra. OTcroma ClieyeT BhIBOJ, UTO HCCIEAOBAHMA MoBepXHOCTH IOmuTepa 1aneko He 3aKOHUYCHBI, H KOKIOC H3
HUX JIMIIb JOTOJHACT APYT APYTa.

PesyanTarsl nccsreroBanmns

C momompro mporpammbl «L[BeTHas kapta moriomeHmi no aucky lOmurepa», ONMHUCAHHOW HaMH B
MPEABIAYINUX CTAaThaX [6-9], Oblna mpoBeacHa 00padoTKa HAOMOAATETFHOTO MATEPHANA, MOTYYCHHOTO B TCUCHHE
psAma JeT, NETadbHO PACCMOTPEHBI IIMPOTHO-TOJTOTHBIC M BPEMCHHBIC BapHALMM AMMHAYHOTO MOTJIOLICHHUS B
armocepe IOmurepa 3a mepuoa 2004-2016 roxsl. JlaHHBIE XPAHATCSA B apXuBE 1a0OPATOPHU B BHAE aTiacoB
METAHOBO-aMMHMAYHOTO TOTJOMEHUS. Hmwke Ha pucyHKax 1-9 mpencTaeiaeHB! (parMeHTHI BApHALUH TOJBKO
aMMHAYHOTO TOTJIOIICHHSA BIOAh LCHTPAIbHOTO MepuamaHa (LIM) mmaHeTsl 3a YKA3aHHBIA MEPHOMA, XOTS
AHAJIOTHYHBIC PE3YIBTAaThl HMEIOTCSA H AJI 6 MOJIOC MOTJIONIECHHU S METaHA.






