@ MuapH, JIAMIeHAREe COJHIA.
[Mpod. I'. H. Pecceas.

Korma 6oapwine naanersl, IOnurep u CartypH, BUIHB Ha Beuep-
HeM Hebe, TPYZHO He 0ODAaTHTb Ha HHX 0COGOro BHUMAaHHS; W aBTOPY
KaXeTCsl TeM 60Jee eCTeCTBEHHLIM MOTOBOPHUTb O HHX NMOApPOOHEE, UTO
OH HaxoJAMTCA B 06CEepBaTOPHH, B KOTOPO# Ha6JI0JeHHs MJaHET BEJIHCh
JI0JITO@ BpeMsl C 0COOEHHOMH TLIAaTe1bHOCTbIO M HEOCIIOPUMEBIM YCIIEXOM %),

M3 Bcex HeGecHBIX TesJ pa3Be TOJAbKO MOBEPXHOCTb JIyHBI, Kak
OHa BHAMMAa B TEJECKON, HW3BECTHAa WIHPOKOH MyO6JHKE MO MHOTOYH-
CJeHHBIM pHUcyHKaM, ¢oTtorpadusiM M onucaHusiMm jyudiue, uem Onutep
1 CaTypH; 0o6Ge 3TH nuAHeTH NpHHAA/AeXaT K HanboJsee H3M106JEHHBIM
o6’extam HaGmlogeHuil acTpoHoMoB-aobuteneii. OpnHako, XOTd HX
Habm04a0T yxe co BpemeHW lanunes, ueabli psaja sBJAEHHH, BHIH-
MBIX Ha MX MOBEPXHOCTH, €UI€ 0 CHX MOP OCTaeTcsl HeoO'sCHEHHBIM.

Ha IOnurtepe, naxe B ouedb caaGblii Teneckom, sicHO Oo6GHapy-
XHBAIOTCA MOJOCHI—IOsica, NapayieNbHble 3KBaTOpy M 6osee TeMHbIE,
YeM OCTaJbHasl 4acTb MOBEepXHOCTH IaHeThl. OHM OT/IHYAOTCH OT
nocjaefaHel eme W UBETOM, T. K. UMEIOT KPaCHOBAThIH HJHM KOpHuHe-
BaTbI OTTEHOK, TOrZAa KaK MPOMEXYTKH MeXAy HHMH—H3XKeNTa-
6envie. B cuabHylo Tpyby MOXHO PpacCMOTPeTb MHOXeCTBO OGosee
MEJKHX peTanefi—pan 6o0see WIM MEHee TEMHBIX HWJHM CBET/IBLIX NATEH
pasJHYHBIX OTTEHKOB, KOTOpbIE MO Mepe BpalleHUsl MJaHETH Nepeme-
IMaloTcs MO AMCKY, BO3Bpallasicb B MOJe 3peHHsT HEMHOTO MeHee
ueM yepe3 10 uyacos. [losToMy B TeueHHe OJHOH HOUM MOXHO, Aenas
NoC/AeA0BaTeNbHbIE DUCYHKM HJAHM QoTorpaduueckue CHHUMKH, MOJaYy-
YHTb KapTy Bcell nmoBepxHocTH lOnmrepa.

[Mono6uas kapra, kak Obl TLIaTeNbHO OHAa HHM Gblaa chesaHa,
MOXeT, OJHaKO, CNYXUTb He 60/ee HECKOJbKHX Helenb, H60 A€TalH,
BUAMMBIE Ha noBepxHocTH lOnurepa, mocrosiHHO u3MmeHsiorcsi. boaee
MeJKHe MATHAa MOTyT H3MEHSATBCS C KaXIbIM IHeM, W jpaxe 6GoJaee

*) ABTOp 3TOH CcTaThh paboTaeT Ha 3HaMeHWTOl obcepBatopun Jloyaaas (B wTaTe
Apu3oHna), 3aHMMalolielicd creudanbHO H3y4YeHHEM NJIaHer.
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BHLAAOLIMECS OCOOEHHOCTH MNPETepNeBalOT TPOMajHblE U3MEHEHHS OT
roga k roay. Hanpumep, B HexOTOpEHIe roJbl Ha CEBEPHOM MOJYIIADHH
mJaHeTbl HabaI0ZaANCb TEMHBIE [OJOCH, B APYrHe oAbl HMX MOYTH
He 6blo. JlMIIb OJHA OTJMuYHMTesbHAs ocobeHHocTb FOnmuTepa ocraercs
6ojee HJIM MeHee NOCTOSHHOH—Tak Ha3. Bosabmoe Kpacuoe nsTtho.
Ho u OHO 3HauMTe/IbHO HM3MEHHJO CBOIO OKpacKy, CTaB HACTOJbKO
67 IHHM, YTO TENMePb MOUTH He 3aCJyXKHMBaeT CBOETro Ha3BaHMs; MHOTIa
€ro MOXHO OTJIMYHMTBL JHIIb [0 CBETJBIM NPOCTPAHCTBAM Ha TEMHHIX
nosicax, Ha KOTOpHIE OHO HaxONHT KpaeM H Takum o6pasoM uX
CyXHBaer.

MeTkH, O KOTODHIX HIET peyb, HE TOJbKO OBICTPO U3MEHSIOTCS
HO M HaxoAadTcd B ObICTPOM BpameHHH. [IaTHAa Ha GOJBILIOM CBETIOM
3KBAaTOPHAJbHOM [OsicEé MUMEIOT NepHox obpameHus paBHbI 9 4. 50 M.;
MeTKH B OoJiee BBICOKUX IIMPOTAaX COBEPINAIOT KaxJaoe obpaieHue
Ha 5 MHMHYT JoJsblue, 4yeM 3kBaTopHanbHbie. [loxoxke Ha TO, Kak
ecnu OBl BOKDYr 3KBAaTOpa MJIaHeTH CYLIECTBOBAJO MOLIHOE TeyeHHe
K BOCTOKY, YyBJekawollee 3a co6oif MeTkH, Jexaliue B 3TOH 30He;
nosaydaercd O MUHYT B Kaxasle 10 uyacoB, uau nenoe ob6palieHHe
B 50 nmueél. Tak kak oxpyxHocTb lOmurepa cocTaBisieT OKOJO
450000 x#, TO CKOpOCTb TAKOrO TeUYEHHS HOJKHA DPABHATBCH OKOJO
425 xm B uyac. Jlpyrue mnosica BpalalTCAd C PasJUYHBIMH, XOTH
M MEHbLIMMH, HO BCE e 3HAUUTEJbHBIMH CKOPOCTAMH.

SlcHo, uro maTHa Ha lOnuTepe mo/KHBI OBITH aTMOchepHOro
NPOUCXOMAEHUS; 3TO 0O6JaKa TOrO HJIM HHOTO pola, a He BHAAIO-
mMecss MeCTa Ha TBEPIOH MJM Jaxe XUIKOH nosepxHocTH. HTO6HI
ob6sayHasi Macca Gblia BooGuie 3ameTHa Ha lOnurtepe, oHa momkHA
uMerb 4-—5 THICSY KM B 1nonepeyHuxke. DBricTprle H3MeHeHHs,
HabJlofaeMble B MATHAX, YKa3hbIBAIOT Ha MOCTOSIHHBIE BO3MYILEHHS Ha
noBepxHocTd lOnurepa.

Camypx umeer B o6uux yeprax NOXOOGHEINK XKe BHA, HO €ro
MOBEPXHOCTb 3HaYMTeNbHO CcHnokoHHee. [losica Ha HemM MeHee pe3ko
ouepueHbl U MeHee MHOTQUHCJEHHBI; HA HMX MOYTH HET XapaKTePHBIX
MEeTOK, 0 KOTOPHIM MOXHO NPOC/JeIUTDb BpameHnue. Tak, TeMHbIe NsATHA
yzanoch HabaomaTh Juwb ABaxibl: B 1876 u 1903 r.r. OnHo M3 HUX
Haxoau/aoCch GJH3 3KBaTOpa M Hajo Nmepuold Bpamenus B 10 4. 16 m.;
apyroe, B paccrosaHuu 36° ot skBaTopa, 10 u. 38 M. 3anamHoe (Hanpa-
BJEHHE K BOCTOKY) TeueHHe Ha 3kBarope CaTypHa LOJKHO MOSTOMY
6uITh elle*ObicTpee, yeM Ha [OmuTepe.

EcTb M MHBIE [J0Ka3aTeJbCTBa TOrO, YTO MBI B CYIIHOCTH BHUIHM
Ha 3TMX [JaHeTaX JHIUb BEPXHIOW 4YacTb Hx atmocdepnl. Cpennss
IVIOTHOCTb HMX 06Geux BecbMa He3HauuTenbHa: 1,34 mas lOnurtepa u
Bcero 0,71 mas CatypHa (mo oTHoweHHio k Boxe). [IpuHMMas BO BHH-
MaHHe CXKaTHe [JaHeT y MOJIOCOB M CKOPOCTb MX BPaIICHHs, MOXHO
IOKa3aTh, YTO KaK AJs TOH, TaKk H i APYroil JOMXKHO HMETb MECTO
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BecbMa 60sblIOE BO3PAaCTaHUE MJOTHOCTH OT MOBEPXHOCTH K LEHTPY
BHyTpenHue sizpa Moryt ObITb TBepAB, KaK CKajla WJIH KaK XeJjeso,
HO BHEUIHHE CJOM NOJ/KHBI UMEThb CTOJb MaJsylo MJAOTHOCTb, YTO HECO-
MHEHHO HaXOAATCH B ra3o00pasHOM COCTOSIHMHM, BO BCIKOM CJayuae
Ha THICSIYUM MHUJb riay6xe BHIMMOH HAMH NMOBEPXHOCTH.

St dakThl, noxanyi, o6IEeU3BeCTHL; HHOE [eM10—HX HCTOJKO-
BaHHe. BuicTpbie H3MeHeHHsi Ha noBepxHocTH lOnuTepa ykaswBaioT
Ha MOIUHYI0 UHUPKYyJASUMIO B ero armocepe, M 40 NOCAENHEro Bpe-
MeHH 3TO CUHMTANOCh NMPH3HAKOM BEChbMa BLICOKOH TemnepaTtyphl. UHBIE
aCTPOHOMBI NOJIarajii, YTO MNJAaHeTa JaXe Ha MOBEePXHOCTH HaXOAMTCH
B COCTOSIHMM €]iBa JIM He KpacHOro kaneHusi. Ho paauomerpuueckue
Habnonenuss B 1914 M nocnenyomMUx rogax nokasajlu OKOHYATENLHO,
4yTO BCE TEMJOo, MoJyyaeMoe HaMH OT 3THUX MJAHET, eCTh JHIIb OTpa-
JKEHHOE COJIHeYHOe TeMJNo; a OTCI0NAa MOXHO BBIYMCJIMTB, UTO TeEMIe-
patypa nosepxHocTH lOnurepa paBHa okono 140° C, a noBepxHOCTH
CatypHa—ente HHxe. ITO, NOBHAMMOMY, HEOCNOPHMO, a €CJIH Tak,
TO BepxHHe cJaou aTtMochepsl O6GeHX nJaHET AOMKHbl COCTOATH M3
ra3oB—KHCJI0pOJa, aproHa, HeoHa M renusi; 4 ob6jaka He MOTYT CO-
CTOSITb M3 BOJBI WJIM Jaxke JNeAsHBIX KPHUCTaNMO0B, a 006pasyloTcsl U3
BelecTBa, Nogo0HOro, Hanp., yrJaeKUcJoTe, OTBEPAEBAIOLIEH NpH 3Ha-
YUTENBHO 60Jee HU3KUX TeMIepaTypax.

BuyTpennue uwactH o6eux niaHeT HECOMHEHHO ropasjo TemJee,
M atMocepa HUX BONM3M NMOBEPXHOCTH JAOJMKHA OBITh TaKXKe TenJjee,
yeM Ha nepudepuH; B Hei, ca0oi Ha cao#, HarpoMoxjaioTcs obJjaka
Pa3/MyYHBIX COCTAaBOB—KAaXABIH CJOH Ha YDOBHe, TJe TeMnepaTypa
COOTBETCTBYET TOYKE 3aMep3aHHsI COOTBETCTBYIOILEro BemecTBa. Takas
npocjoika K3 06JauHBIX MOKPOBOB, C OJLHOH CTOPOHBI, MPENsITCTBYET
norepe Tensa H3HYTPH, C NPYroii—HarpeBaHHIO H3BHe.

Bosnukaer pasnee BONpOC: KakHe Xe HMMEHHG TPYAHO OTBeple-
BalOIIME BEILECTBA, MU3BECTHbBIE HAM KaK rasbl NMpPH KOMHAaTHOH TeMe-
patype, BXOAAT B COCTaB 3THX Ppa3JMYHOrO BHIAa ,METOK“, CTOJL
MHorouuciaennblx Ha lOnurtepe u Gonee penkux—Ha Carypue? Mu
3HaeM, YTO TBepAas yIrJIeKHUCaoTa 6ena, KaK CHer, U TO XX€ OTHOCHUTCSH
K 6oJblIel 4aCTH APYrUX ra3os, NPHUBEIEHHBIX B TBepAOE COCTOSIHHE.
Kpome ToOro, B atmocdepe, nexameir Hajg o6JaKkaMH, HMEIOTCS €LIE
KaKHe-TO JApYrue HEHU3BeCTHbIE HaM BellecTBa. KX Hanuuue HOKA3bI-
BaeTCH IBCTBEHHBIMHU MOJOCAMH B OpaHXEeBOH M KpaCHOH 4aCTH CMeKTpa
orpaxeHHoro ot lOnurepa csera. B cnekrpe CatypHa oHM elne
CHUTbHEe, B cnexTpe xe YpaHa, kak nokasan Cnaiidep, SIpKOCTh HX
JenaeTcd ele HHTEHCUBHEe, JAOXOAS A0 YPEe3BHIYAAHOH CTeneHH
B cnektpe Henrtyna. Ilo nacrosimiero BpeMeHH He yAanoCh OTOXIe-
CTBHTb 3TH TMOJOCH C KAaKHMH-JMO60 HM3BECTHHIMM HaM CNeKTpaMH
B 1a00OpaTOPHBIX HCCJAEJOBaHUSIX, U Mbl HE MMeeM HHKAaKOro NMpeJjcTa-
BJEHHUA, KaKMM BEIIECTBAaM OHM NpHHajaaexaT. TeMmnepatypa aTMmo-
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chepnl maxke Ha HOnuTepe HAacTONBKO HH3Ka, YTO Kas3anochb Obl
BO3MOXHOCTH 3J€Ch BeCbMa OTpaHHuY€HHl, U PElleHHe BONpPOca NyTEM
1a6opaTOPHBIX M3BICKAHMH He JOKHO OBl MNpeACTaBJsATh OCOOBIX
3aTpyaHeHuill. [IpHuMHa 3THX 3aTpymHEHHH MOXeT 3aBHCETb OT 06CTOs-
TeJbCTB [BOSKOr0 poja.

Bo-nepBHX, BO3MO2KHO, YTO 3TH NOJOCH MOIVIOIAIOTCA 3aMETHHIM
06pa3oM JHIIb TOTJa, KOrAA CBET NPOXOAUT OOJbIIYI0 TOJILY rasa.
Hanpumep, pe3ko BbIpaXeHHBIE MOJOCH KHCA0POJAa B KPaCHOM KOHIE
COJIHEYHOrO CNeKTpa, 3aBHCALIHE OT NOIJOIIEHHs B TEMHOH aTMocdepe,
MOryT OBITb BOCMPOM3BEACHH B J1abBOPaTOPHH JHILIbL MPONYyCKaHHEM
CBE€TAa uyepe3 TOJIY BO3AyXa BO MHOIO MeTPOB IJIMHBI, H Jaxe TOraa
OHHM OKa3bIBAIOTCA YPe3BbIYAHHO CJaOBIMH; 4TOO OHH BHICTYNHUJIHM BIOJHE
SIBCTBEHHO, HYXHO B3fThb BO3AYWIHHIH CJOH TOJIUMHOH B KM HJH
6osnee. Ho, xoHeuHO, TaKOro poja ONBIT HUIJE W HUKOIZAA He CTaBHJICH,
U TNPUXOAHUTCA HOBOJbCTBOBAaTbCA H3yYe€HHEM TeX Tras3oB, KOTOpHIe
MMEIOTC B Hamel aTtMocdepe.

BTopasi BO3MOXHOCTb Ta, YTO NOJOCH 3aBHCAT OT KaKOro-Hubyab
CT0XKHOr0 ra3oo6pasHoOro BelecTBa, KOTOPOe YCTOHYMBO JIMIbL MPH
OYeHb HM3KHMX TeMIepaTypax, a NpH OOBIYHBIX TeMIepaTypax HallHuX
JabopaTopuil pasjaraeTcs Ha COCTaBJSIOIME €ro 3JeMeHTH. ITO
IpelanosoXeHUe, BNepBbe BbICKa3aHHOe MapuesneM, NOATBEPXKAAETCS
NOCTeNeEHbIM BO3pacTaHHEM SIPKOCTH MoJoC npu nepexoge or lOnu-
Tepa Kk HenryHy, NOBEpXHOCTb KOTOPOro, mo BCell BEPOATHOCTH,
X0J0JHee, uyeM MOBEPXHOCTH APYrux nsaader. Ho W B 3TOM Hampa-
BJIEHHH MBI He HMeeM JOCTOBEDHBIX [0Ka3aTeNbCTB JabopaTOPHBIM
NyTeM; H3BECTHO JIMIIb, YTO HEKOTOPbIE KHUCAOPOJHble COEIHMHEHHs
a3oTa MOLYT OBITb COXPaHEeHH OT pasnOoXeHus JHIb NPH BeCbMa
HH3KHX TemnepaTtypax. Bo3moxHo, uTo 06a BHICKa3aHHBIE NPEANONO-
XKEHHUSI UMEIOT MeCTO, U s o6pa3oBaHUs Hab/0JaeMblX N0J0C Heob-
XonuMa 6o0JibIias TOJINA O4YeHb XOJAOAHOrQ rasa.

[Tono6Hoe xe o06’ACHEHHE MOXET CJYXHUTb M AJd pasraiku
HeoObIYaliHOro pa3HooOpa3us OTTEHKOB, KOTOPBHIM OTJIHYAIOTCA AeTall
Ha noBepxHocTH MOnutepa n CaTvpHa M C KOTOPHIM Jaxke NMpHOGJIHU-
3UTENbHO HE MOXET CPaBHUTLCA raMma LBETOB, IDHHUMAaEMBIX HAILIUMH
3eMHBIMH 06/1aKaMH.

Bce 310, HYXKHO NpH3HaTBCA, B JOCTAaTOYHOH Mepe elle BHCHUT
B BO3JyXe, H YMTaTeJb OTHIOAb HE JAOJIKEH JyMaTb, YTO aBTOP CUMTAET
3TH BO3MOXHBIE INpPEANOJOXKEeHUs 3a (akTHueCkH noKasaHHble. Ho
obcyxaeHue TaKMX BO3MOXHOCTEH NpexcTaB/sieT HHTepec XOTd Obl
I/l TOTO, YTOOBI M0Ka3aThb HarJsiJHO, KaKOe MHOXECTBO e€ile Hepe-
UWIEHHBIX 3ajJay MNPeACTaBJAIOT IJs aCTPOHOMAa TaKHe, Kas3aaocCb Obl,
NpuBbIYHbIE 0G’€KTH, KaK NJIaHETH HaleH COMHeYHOH cucTeMbl. HMuTe-
PecHO, KCTaTH, NOJENUTBHCS C YUTATEJEM MeuyTaMH acTPOHOMa O MpH-
6ope, KOTOpuWH MOr 6Bl MOMOYb pa3peliuTh 3TH 3aAauH.



TpyaHo npenctaBuTh ce6e naxe B BOOOPaXKEHHH, YTO aCTPOHOMBI
MeuTalT MNOCTPOHThb IJIHHHYI0O TEYOY, OKPYXEHHYI0 CO BCEX KOHIOB
XKHIKHM BO3JYyXOM, HANOJHMTb €€ BCeMH PA3JHYHEHINHMH Tra3aMH,
KaKHMH TOJBKO MOXET CHaGAHUTb MX XHMHK, 3aTeM NMPONYCTHUTb yepe3
Hee CBeT M IOCMOTpeTb, KAaKOH HMEHHO CBeT M Kak OyJeT morio-
matbes. OJHAKO, Takoe CTPaHHOE W JOpOroe mnpucnocobieHue, a
MoxeT ObITh M elle 6osee HeOObIYHbIE NPHOGOPH, B KOTOPHIX BCe-
BO3MOXHbI€ Tra3pl OyAyT Crymatbcs B o6jaka, 4TOOB HCC/Ieq0BaTh
HX OKPAacKy,—MOxeT ObiTb, B OINMH NPEKPaCHBIH NeHb NAAYT Pa3raiky
neranei, BUAMMBIX Ha noBepxHocTH [Onurepa u Carypua. Hano,
BIIpOYEeM, HajedATbCs, YTO HAHAYTCA H Kakue-HHOyAb O6osee NpoCThHE
MeTOJH MCCJeIOBaHHs, H6O TOJBKO YTO ONMHCAHHASA ,MeYTa* CTOMJA Obl
HaCTOJAbKO JOPOro, YTO BpsAA JH Morja Ob OBITb OCYILIECTBHMA
B OaMxaiillee BpeMs.





