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MEXAHI3M 3BY/[KEHHS JIOKAJIbHAX
M'SITUXBUJIMHHAX KOJVNBAHB B ATMOC®EPI
COHIIS

P.I. Koctuk

IonosHa actponomiuna o6cepBaropis HamionansHol Akajgemii Hayk Ykpainu, Kuis

JIoCNiAKEeHO B3aEMO3B 130K COHAYHOT rPaHyNALITl T2 JIOKAIBHUX M'SITUXBUIMHHHX

KOJIMBaHb WIBHAKOCTI Ta

iHTEHCHBHOCTI",

CTMOCTEPEXKYRAHUX 3  BHCOKOIO

MPOCTOPOBOKD T2 YACOBOK PO3AUIBHAMM 3JaTHOCTAMW B CHEKTPanbHUR miHIT
He#TpanbHoro 3aniza. [TokasaHo, WO KONUBaHHA i WIBMAKOCTI', | iIHTEHCUBHOCTI NO
pI3HOMY pearyloTh Ha TOHKY CTPYKTYPY HikHboi doTocepu. Haitbinbin moTyxHi
KOJMBAHHS IIBHAKOCTI BHHUKAIOTh HaJl TUMH MICIAMHE, ¢ MAKCHMaNbHUIT KOHTPAcT
TpaHyJi Ta nopyJl, TOOTO COHAUHI JIOKaJIbHI T’ ATUXBUIIMHHI KONHUBaHHSA 36YIKYy0THCA
TypOyNIeHTHOIO KoHBekliewo. Haa rpaHynamu Ta nopynaMH KOJMBaHHS IMBHUIKOCTI

BinOyBarOTHCA 3 PI3HUM MEPIOAOM.

Beryn

Po3amipn, Maca Ta HOTYXXHICTh
BurnpomintoBanis COHI Taki, IO €Heprii,
sKa BUHUKAE B pe3ylbTaTi SIepHHX peaknid
B LICHTPaIbHUU HYaCTHHI HE BHUCTA4Ya€e id
MOBHOI 10Hi3amil #oro 30BHilWHIX wapis. Lle
3aTpyaHs€e BUX1J BUIpoMiHioBaHHS 3 CoHLA
i CTBOPIOE CIIPUSATIIMBI YMOBH [UIS KOHBEKIii:

BigHocHo rapsuyuif ra3  MigHIMAEThCS,
BHIIPOMIHIOE HaJUTHILIKOBY €Hepriio,
OXOJIOJKYETBCSI 1 OIYCKAe€ThC  BHU3.

KOHBEKTHBHI TOTOKH QOCATalOTh (poTochepu
i'croctepiralotbesi (Ha BHCOTI YTBOPEHHS

HENepepBHOIO  CHEKTpa, SKUH  YMOBHO
npuiiHaT# 3a H=0 kM) y BUrISal sicKpaBUX
rpaHyn Ta TEMHHUX IIOpYyJ1. L

HEOJTHOPIAHOCTI SICKPaBOCTI-BUAUMOI COHSY-
HOI MOBEPXHi CIOCTEPIraiicCh 1IE B CEPEaMHI
XVII cromitts. XapakTepHi-po3MipH rpaHy
ta mopyn - 700 xm, xontpacr -20%,

cepenHii yac icHyBaHHA - 10XB, HIBHIKICTH

PYXY PEYOBHHU Nanae Bif 1kM/C Ha HMXKHIii
mexi dotochepu (H=10xm) go 0.1 xm/c Ha
H=500 xm.

Xsuni-ga Coni 6ynu Biakputi JletoHom
Tta iH.(1962) mMaiixe 40 pokiB TOMYy sK

11’ ATHX BUAUHHIJIOKATbHI KOJTUBAHHSA
WBHIKOCTI Ta ACKpaBOCTI  (oTrochepu.
Posmipu OKpeMOo1 JUSHKH Ha

noBepxHi*COHIIA, 10 KOJIHUBAIOTHCA AK €AMHE
aine, ckiaagaots 2000-2500 kM. Cepenns
aMIUNiTYyJa  WIBHIAKOCTI'3  BHCOTOK B
arMocgept  Conust  30UIBLIYETHCS  BiX
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0.15xM/c va H=10 xm o 0.8xm /c Ha H=500
kM. Jlo ChOromeHHf  HPOAOBXKYIOTHCS
JUCKYCIl Mpo MeXaHi3M 30y/DKEHHS LHX
KonuBaHb. [IpunynieHHs, 110 NPHUYUHOKO
BUHUKHEHHS JIOKAJIBHUX I'ATHXBHIMHHHX
KOnMBaHb MOXYTe Oytu rpanymu (EsaHc,
Mimapna, 1962) HE 3Haiio
€KCHEePUMEHTAILHOTO HiATBEPKEHHS
(®pas'e, 1968; Mycman, 1974).

B uifi poboTi Ha OCHOBI CHOCTEPEXKEHD,
HOPOBEACHUX 3 BHCOKOIO ITPOCTOPOBOIO (O.
Tenepige, Icnanis) Ta cuexTpanpHOKO (M.
KuiB)  po3aineHUMU 3J{aTHOCTSIMH, i
pO3pOOJIEHMX  HOBHX  METOJIB  aHaJi3y
JIBOBUMIpHUX 300pak€eHb, MU HOCTIDKYEMO
B3a€EMO3B’ 30K KOHBEKTUBHHX Ta KOJMBHHUX
pyxiB B dorochepi CoHuS 1 HPUBOIHMO
JIOKa3d, w0 Ha#binpll MOTY)XHI LyTH
I'ATUXBHWJIMHHUX  KOJIMBAaHb  IUBUJKOCTI
BUHHUKAIOTh B THUX JIOKAJIBHUX  MICIIIX
dotochepu, ne MakCHMaIbHI IIBHIKOCTI
KOHBEKTMBHUX pPYyXiB, TOOTO 3BYKOBI XBWJII
JiICHO  CHPHYHHSIOTBCS  TYpOYJIEHTHOIO
KOHBEKLiI0. MH  Takox  JOCIIIKYEMO
XapaKTepUCTHKH N'STUXBHJIHHHUX KOJHBaHb
(3cyB ¢a3, mepior) okpeMo HaJ| rpaHyIaMu
Ta TOpYJIaMH, YOro paHilue He BAABAIOCH
3poOuUTH.

CnocrepexeHns

CnoctepexeHHst TpOBeAeHI aBTOPOM B
I'osioBHili  actpoHoMiuHHE  oGcepBaropii
HAHY (M. KuiB) Ha MoHoxpomaropi
noJBifHOl Jndpakuii teneckonma ALY-5 3



HaykoBuii BicHuk Yxropoacekoro yHiBepcurety. Cepist ®@isuka. Ne 6. — 2000

BHUCOKOIO  crekTpayipHoro  (450000), aine
HU3bKOIO  mpoctopooo (60000  km)
po3nineHUMH 3maTHOCTsMH Ta Hlykinowo B
obceparopii  Hdems  Teiima  Imcrutyty
Actpodizuku Ha Kanapcekux octpoBax (0.
Tenepipe) Ha BaxyymMHOMY OalToBOMY
teneckoni VIT 3 BHCOKOHO HPOCTOPOBOIO
(280 kM), aje MOMIPHOIO CIEKTPAIHHOIO
(250000) po3aiIbBHUMHU 31aTHOCTSAMH.

TeneckoIr ALlY-5 Ta MeTolMKa
CIIOCTEPENEHb 3 MOHOXpOMaToOpOM
NoABIHHOI audpakuii HeTaJbHO OMHCaHI B
po6oti I'yproBeko, Koctux (1979). Crekrp
He30ypeHol JiJITHKH IToBepXHi OuIsS HeHTpa
qucky Conus po3mipamu 280 xm x 65000 xm
peecTpyBaBCst 3a JOMOMOTI 010
¢oTonoMHOXyBada, TOOTO 0e3 BpaxyBaHHs
TOHKOI ~ CTpYKTYypu (rpaHyjiy, IOpPYJH)
dorocpepu.  Hucnepcis  crextporpada
craoBuaa 0,01 M /MMm. [lnsa ciocTepexeHb
Oyna BubpaHa nmiHis HeliTpanbHOro 3aniza Fel
3 JOBXKUHOI XBUNi*532.4185 uM. 3a nanumu
HUX coocrepexeHb Oyno 3HalgeHo, IO
Hgajeki Kpuiaa Liel  JiiHIl  [OTJIMHAHHS
yTBOPIOIOTBCT Ha Bucoti H=10 xM Han
piBHEM  HENEPEpBHOIO  CIIeKTpa, TOOTO
rmuboko B ¢otocdepi, a ii mHeHTpasbHA
yactuHa Ha H=500 xm. TakuM 4YHHOM,
JocimKyroud KoHTyp ninil Fel 532.4185 um
Ha PI3HUX BIII&IAX Bij i1 sapa, MU 3MOIJIH
onepXyBatd iHbopMariio 1npo  ¢i3uyH1
YMOBH Maiixe 10 BCiii BHCOTI (hoTochepu Bix
10xM 1o 500xM.

Ha BaxyymMHOMY O6aumToBoMy TeIECKOMi
VTT (lpsotep Ta 'H., 1985) ms x cama
JNiHIS HEHTpaIBbHOro 3aiiza peecTpyBaiach 3
JOIIOMOT OO I13C-rpatku po3Mipamu
512x512 xomipok (2 cm x 2 cm). Bucora
oaHiei Xxomipku Bianosigae 125 kM Ha
nosepxHi Conus, a ii umpuna - 0.3 nm no
JOBXUHI XxBwib. lllupuHa BXi[HOT LIIHHH
crektporpaga 6yna piBaoto 80 MxM, abo 280
KM Ha COHAYHOMY HHCKY, TOOTO MOje 30py
teneckona ckiaagano 280 kM x 65000 kM.
ITin. yac criocTepexeHb TPEMTIHHS COHAYHOT
NOBEpXHI*, 0oOyMoBiIeHe  HecTaGlmBHICTIO
3eMHOI aTtMocdepu He nepesuinyBaio 260
kM. Jlinis Fel 532.4185 um excrionysanace 3
iHTepBasiom wacy 9.3 ¢ mporsrom 31 xB.
Tpusanicte ojHiei excno3uiii ckiagaina 5.7

¢, a ix 3araynbe yuciao - 200. Takum 9uHOM,
AKIKO 3 JomnomMororo Tenecxona ALLY-5 mu
3apeecTpyBald OJMH cnektp Jinii  Fel
532,4185 \M Bif AUISHKH COHSYHOT HOBEPXHI
posmipamu 280xkm x 65000xMm, TO 3
nornomororo tejteckona VIT - 512 cnexrpis,
KOKHUH BiJ AistHKY posMipaMu 280 xm X
125 kM, Wmo Jalo HaM  MOXJIHBICTH
JIOCTiDKYBaTH XApaKTEPUCTUKU
M'ITUXBUWJIMHHUX KOJIMBaHb OKPEMO Hax
rpaHyJiaMu Ta [opyJaMHu.
PesyabTaTn

Bci 200 3o0paxens (excrmo3uuiit) Oynu
BUIIPaBIE€HI 3a TEMHOBHH CTpyM Ta
HEOJHAKOBY YyTIHMBICTb OKPEMHX KOMIpOK,
BUKOPDHCTOBYIOUH BXE BIIOMY METOIUKY

(KicenpMmaH, 1994). Jas KOXHOT
cnekTpalbHOl MopihkkH 1=1-512 Ta KOXHOTO
oxkpemMoro  300paxeHHs  j=1-200 wMmu

BUMIpIOBaIM [[BAa NIapaMETPH: iHTEHCUBHICTb
I(i,j) Tta wmBuakicte V(i,j)) na 11 pi3HHX
sucotax H B armocoepi Conust: Big H=10 kM
1o H=500 xM. BusaBmiock, 1110 MAaKCHMAIIbHI
Bapiauii wBuakocti V JocsraroTe 1 KM/c, a
IHTEHCHBHOCTI I - 10%. 3MIHH
JOCIIKYBaHHUX INapaMeTpiB 0O0yMOBJICHI, B
OCHOBHOMY, KOHBEKTHBHUMH Ta XBIJIbOBHUMH
pyxamH.

Puc.1l. Jiarsoctuuna niarpama npoctip-yac mns
nykryauiit wsuakocti-ninii  Fel 532.4185 um.
IToTy)KHICTb KONMBaHb XaHa B YMOBHHUX OIJMHHULSX.
Ilo oci x-'B BinknaneHi merarepuu, a 1o oci y-B -
obepHeHi MerameTpu.

Hnsg rtoro, mwob po3dinvTH Ii PyXH Ha
OKpeMi CKJIaJ0Bi, MH CKOPUCTAIKMCh THM
CIIOCTEPEHUM  (DAKTOM, 3rifHO  SKOMY,
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XBWILOBI PyXd MarwTh 1epiog 6ina 5
XBUJIMH, a KOHBeKTUBHI - 10 XBHIMH i
oGy yBasii AiarHOCTHUHY Aiarpamy (puc.l),
Ha SKid MOTYXHICTe Bapiamii MBHAKOCTI
HaBE/IEHA B 3aJIEKHOCTI BiJ{ 4acOBOI (BiCh X-
‘B) Ta IMPOCTOPOBO] (BiCh y-'B) 4acToT. 3 wLi€l
piarpamMp 106pe  BHAHO, IO XBHJL i
KOHBEKI{A HaAifHO PO3AUISIIOTHCS
MiHIMyMOM B JugHui vacrotw 1.9 mlI'n
(mepion T=530 c). ¥V BiAMOBIOHOCTI 3 Li€O
JaiarpaMor0 Mu OOMEXWIH XBHJIBOBI PyXHU
yactoraMH B mamnasoni 1.8-57 wmly, a
KOHBEKIIHMHI - YaCTOTaMU MEHIIHMH, HiX 2.2
mI'n. Ilo mpocropy XBUJIBOBI pyXH BiJ
KOHBEKTHBHMX Oy/IM BIAOUICHI MpPU 4YacToTi
0.18 1/Mm. Jlns 1poro M BHKOPHUCTAIU
BIMOBIHI BHCOKO - Ta HH3BKOYACTOTHI
¢ineTpu. AmnanoriyvHo OyaM  po3misieHi
XBUITbOBA 1  KOHBEKTHBHA  CKIAJOBI

OoCHMJIALIN iHTEHCHBHOCTI. SIK mpuKian, Ha
pHC.2 MH [IOKa3yeMO, K ISl NBOX HOJIOKEHb
Ha aucky Conns (Bepxus mnasens =100,
HIDKHS TIaHEeJIb 1=55) 3MIHIOIOTECS 3 4acoM (B
YMOBHHX OJHHHMISIX) Bapiallil IHTEHCHBHOCTI
(Kpanku) Ta IUBHUIKOCTI (HEHEepepBHA JiHIA)
XBHJIFOBUX Ta KOHBEKTHBHHX (BIIIIOBIIHO
LWITPUX-IYHKTHPHA Ta [OTpUXOBa  JIiHIi)
pyxiB. 3miBa - B HWXHIH Qorocdepi Ha
BUCOTI YTBOPEHHS HENEepEPBHOrO CIEKTpa
(H=10 xm), a mpaBopyd - Ha MexXl
dorochepa-xpomochepa  (H=500  xm).
3BepHEMO yBary Ha A00pe BioMHi ¢akr, Ho
aMIAiTYAX IHTEHCHBHOCTI Ta UIBHJKOCTI
M'STUXBWJIMHHHX KOJMBaHb 3 Bucororo H
30LIBUIYIOTECS,, & KOHBEKTMBHHMX pYXIB -
3MeHIIyoThed.  KpiM  TOro, KONHBaHHA
HIBUAKOCTI (HETIEpepBHA JIiHiA) BACTAIOTH 110
a3t BiJt KONUBAHB IHTEHCUBHOCTI (KpaIKy).
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Puc.2. 3MiHM 3 yacoM XBUIbOBOI Ta KOHBEKTMBHOI CKJIANOBMX M0JB WIBMAKOCTI Ta
IHTEHCUBHOCTI 19 ABOX MNonoXeHb Ha aucky Couug. 3ropu ana i=100, a BHuM3y g i=55.
JliBopy4 - Ha BucoTI B atMoc(epi Conust H=10 kM, a npasopyd - na H=500 kM. CyninbHa niuis
BiATBOPIOE 3MiHHM IIBMAKOCTI XBUIIOBHX PYXiB, @ KPAKK - 3MiHy iHTEHCUBHOCTI. LLITpHX0BOIO
JIHIEID HaHeCeHa WBMIKICTH KOHBEKTHBHMX PpYXiB, a WTPUX-TYHKTUPHOIO - 3MiHH

IHTEHCHBHOCTI KOHBEKTMBHOT CKJIaJOBOI.

HlBuakocTi Ta IHTEHCHBHOCTI HaHeceHi B

6e3p0o3MIpHHX OIMHHLAX, a 1O FOPU3OHTAIBHIN OCI BIAKNAKEHI XBUIHHH.
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Haragaemo, ©I0 HamoK© METOK €
IOCHIKEHHST B3a€MO3B’s13Ky KOHBEKIIl Ta
JOKaJbHUX KOJMMBAaHb, a CaME€ XapaxkTep

XBHJIbOBUX pyXIB HaA TpaHylaMH Ta
nopynamMu. OCKUIBKH cepeqHs TPHBAIICTh
icHyBaHHS KOHBEKTHBHOTO €JIeMEHTY

ckragae 6ins 10 xB., To6TO OBOX MEPiOXIB
I'ITUXBUJIMHHAX KOJMBAHb, TO, HA )Kajlb, MH
HE MOXeEMO eeKTHBHO 3aCTOCYBATH METOIU
CIIEKTPAIbHOI'0 aHajli3y KOJNHMBAaHb JO TAaKHX
KOPOTKHX DPSAiB. MH NPONOHYEMO HITY4HO
"MpOAOBXKUTH" TPUBAIICTH ICHYBaHHS
KOJIMBaHb HAJ TpaHylaMd Ta Nopynamu. 3
HI€I0 METOI0 MH HOCTYNMIM TaKHM YHHOM.
Jst  xoxuol  excmosuuii  j=1-200  Mnm
PO3AINKIIM BCi CIIEKTpaJibHI AOPIXKHM ~=1-512
Ha 1Bl rpyny. 3a Kpurepiii BuOpana cepeans
0 TpocTOpy 1 4Yacy IHTEHCHBHICTh
BUIIPOMIHIOBaHHSI KOHBEKTHBHOI CKJIaJ0BO1
pyxiB B HenepepBHomy crektpi <Ic>. Mmu
BBaXAIH, [I0 OKpeMa JOpLXKa IPE/CTaBIse
co0010 CHOEKTp TIpaHy1 H, SKIIO KOHTPACT
K=lc (i,j)-<Ic> € momaruim. Jlopixku 3 K<0
posrngnaikck Ak cruekrpu nopyn. [Ilicas
ycepeJHEeHHS! B MeXaX KOXHOI eKCIO3MLIT
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nopbkok 3 K>0 i oxpemo 3 K<O0i mu
OTpUMaJH, TaKMM YHHOM, JBi Yacosi
nociigosHocTi  (t=31xB), oAHa 3 AKMX
BIATBOPIOBAJIA TAJNbKH CHEKTPH TpaHysd, a
IHIIA - TUILKHM CHEKTpH mopyn. Bigsradumo,
110 CepelHsl BeJIMUYWHA KOHTPACTY AN BCIX
rpanyn ckinana <K>=+2.1%, a mua Bcix
nopyn BigmoeigHo <K>=-2.1%. Ha puc.3
(xpuBi 3 xouTpactamu +2.1% T1a -2.1%) mun
MoKasyeMo, SK Yy BepxHiil ¢dortocdepi
(H=500kMm) Han rpanyiamu (CyLUIbHA JIiHiS)
Ta DOpynaMu (HITPUX-IIYHKTHP) 3MIHIOIOTHCA
3 4acoM IHBHAKICTB (3J1iBa) Ta IHTEHCUBHICTh
(npaBopy4) XBUIHOBOI CKJIaZIOBOI PYXiB.
o6 mocniguTH, YU 3aJCKUTH XapaxkTep
XBHJIbOBUX pYXiB HE€ TIJIBKM BiJl 3HaKy
KOHTpacTy B HENEPEPBHOMY CIIEKTp:, aje 1
Bi HOro BEJWYHMHH, MH pO3AUTHIH IO
SICKPaBOCTi BC1 IpaHyJiv 1 BCl NOPYJH LIe HA
HICTh MArpyn KoxHy 3 <K>= -6.3%, -5.9%,
-5.5%, -4.7%, -3.9%, -3.0%, 3.0%, 3.9%,
4.7%, 5.5%, 5.9%, 6.5%. [eski pe3ynbTatu
00YHUCIIEHb MPH TAaKOMY pPO3MOAUI I'PaHyn i
1IOpYyJl Ha MArpyy HaBeJeH1 Ha puc.3.

Puc.3. 3miHM 3 yacoM XBHIIbOBO! CK/1a/0BOI IIBMAKOCTI (J1iBOPYY) Ta iHTEHCHBHOCTI* (NpPaBOpPy4) B BEpXHiM
dorocgepi (H=500km) Han rpadynamu (CyuinbHa JiHif) Ta nopyaamu (wtpux-nyuktup). Yucna 6ins Bianosigumx
KPUBHX - CepenHe 3HayeHHs kouTpacTy <K>. LlIBMAKOCTI BUMApIOIOTHCA B KM/C, @ IHTEHCHBHOCTI B NPOLIEHTAX MO
BiJHOLLEHHIO JI0 HellepepBHOTO criekTpa. [10 0ci X HaHEeCeHi XBUAMHMU.
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AHai3 3alexHocTed Ha pHuc.3 103BOIHB
HaMm 3poGuTu Taki BHCHOBKM: Ilo-nepure, 3i
30iNBIICHASM abconoTHOT BEJIMYUHU
cepennboro KxoHTpacty <K> Bim 2.1% no
6.5%  cepenHs  aMIUNTyJa  KOJIMBaHb
mBuaAkocTi <V> Tta imreHcuwBHoOcTi <[>
3pocsia B 1Ba Pasy AK Hal I'PAHYJIAMHM, TaK |
Hap nopynamu. ITo-gpyre, Aas OXHOTO i TOTO
X KOHTpacTy Wi aMIulityaud Oinbull Haj

nopyiamu, HDX Haj rpasyiamu. Ilo-tpere,
KOJNMBAHHS HaJ TpaHylaMH 3 pIi3HUM
KOHTPACTOM BiIOYBalOThCs B a3:; e X came
Mae€ Miciie 1 ans nopydt. [lo-derBepre, nepion
KOJIMBAHb HaJ TrpaHyJaMH 1 mopyjlamu €
pisHUM. B LBOMY J€rKO BINEBHUTHCH, AKIIO
KOJIMBAHHS HaJ [rpaHyJaMH Ta [OpyJlaMu
AT CIEKTPAIBHOMY aHalli3y.

Puc.4. CriexTp MOTYy)XHOCTi KOMMBaHb WIBUAKOCTI (a, 6) Ta iHTeHcuBHoCTI (B, I') Ha BUCOTI B doTocdepi Conug
H=500 xm Hanx rpaHyJamM Ta nopyiamH 3 pi3HMM KOHTpacToM. JliBopyu - i BCIX AOCHIKYBaHMX 4acToT, a
npaBopyH - AJA YacTOT, B AKMX 30Cepe/KeHa HaibibILa NOTy)KHICTh. [10TyKHICTb KONHBaHb BUPaXeHa B YMOBHHX

OOUHHULIAX.

Ha puc. 4a HaBeneHa JjarpaMa KOHTPACT-
YacToTa, Ha SKId IOTYXHICTh KOJHBAaHb
WIBHAKOCTI I[IOKa3aHa B 3aJIEXHOCTI Bij
YacTOTH Ta CEPEIHBOI0 KOHTpacty. 3 wiel
Jarpamu Ciigye, o HaibiIbIa NoTyXHicTh
JOKAIBHUX  II'STHXBUIMHHUX  KOJIMBAHb
HIBHJKOCTI  CKOHIEHTpOBaHA B  JBOX
OCHOBHHX 4acToTax: 3.73 mI'n ta3.2l mI'n

44

(mepiom BianoBigHO piBHI 268 ¢ Ta 312 ¢),
OpHYOMYy  Haj  TIpaHyjaMM  pedYOBHHA
KonuBaeTbess 3 nepiomom 312 ¢, a Haj
nopyfnaMu, B OCHOBHOMY, 3 MepiogoM 268 c.
Binbi HA0YHO e BUCHOBOK
IPOAEMOHCTPOBaHO Ha puc. 46. I[loTyxHicTh
KOJIMBaHb HaJ MNOpYyJaMH 3i 301JbIHEHHIM
KOHTPAcTy IUBHAKO 30iNbIIYETbCH SK IS
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nepiogy 268 ¢ (xpanku), Tax i A Oepiogy
312 ¢ (xpecruku). Hanm rparynavMu 3i
301IBIEHHAM KOHTpacty NOTY>KHICTh
KOJNMBaHE JUig Tepiofy 268 c mazjae, a 1is
nepiony 312 ¢ - pocre.

Ilo iHmoMy posnoiiiieHa IOTYXHICTh
KOJIMBaHb iHTeHcuBHOCTI (puc. 4B, T). 3
pOCTOM KOHTPAcTy IOTYXHICTH KOJHBAaHb 3
nepionamu 268 ¢ ta 312 ¢ i Hax rpaHyIamH, i
HaJ MopyJiiaMH 301TBIIYEThCA, ajie HaHOLIbII
MOTYXHI KOJIMBaHHA IHTEeHCHBHOCTI
BiOYBAIOTHCS TUIBKY HAJ HTOPYJIaMHU.
3anponoHOBaHUM HAMH METOJ OCJIHKECHHS
XBWIbOBUX pyXiB HajJ TpaHy/llaMH Ta
nopyJlaMH MOX€ Mard 1 Hexosiku. 3i
crocrepexxesb Biomo (Tanenbaym Tta ‘H.,
1969), mo amrutiTyna KOJMBaHb MNanac 31
3OULIbINEHHSM aneprTypu. TakuM YUHOM,
icHye HMOBIpHICTH TOrO, 1[0 3HalifeHe Ha
puc.3  3pOCTaHHS aMILTITYAM KOJINBaHb
IIBHAKOCTI Ta IHTEHCUBHOCTI CIIPHYHHEHO HE
creu(IKOI0  ITOBEIIHKH pPEYOBUHH  Hal
pisHEMH  (OTOCHEPHHIMH YTBOPCHHSIMH, a
sMeHmeHHsIM 3 52% (<K>=2.1%) no 4%
(<K>=6.5%) mnomi cCOHAYHOI MOBEPXHi‘, MO
SKkifl  BinOyBaloCh yCEpeHHEHHs CIEKTPIB.
Jins mepeBipkH, 44 NMPUCYTHI 1i 0c06IUBOCTI
HaIuomy METO/i", MU MOBTOPHJIH
obuucineHHs, ame 0e3 posmoainy mons
ACKPaBOCTI B KOHTHHYYMi Ha rpaHyiu Ta
Hopynd. MU TiNbKM JOTPHUMYBaIHCh YMOBH,
o 0K B KOXXHUHM NpOMIXOK 4acy j, CIeKTpu
YCEPENHIOBAIUCH IO  Takii  KUIBKOCTI
JOPDKOK °, 8K 1 Yy BWNAAKy BpaxyBaHHS
rpaHy/IANIHHOI CTPYKTYpH, ale Ha ued pas
"KBa31BHIIAAKOBO" DPO3MIIUEHHUX [10 LILIMHI
crekrporpada.

O6uucneHa A8  UBOrO  OCTAHHBLOTO
BHIIAZIKy aMIUTITYZla KOJMBaHbh UIBUAKOCTI Ta
IHTEHCHBHOCTI BHSBHJIACH HE3aIE)KHOIO BiJ
IOl YCEPEeAHEHHS, IO MiATBEPAXKYE
NPaBOYMHHICTD 3aNPONOHOBAHOTO METOAY.
Big3HauMMoO TaKOX, IO BiJ BETHYHHH
IWIOW', MO SKii yCepeqHIOITHCS CIEKTPH
opH KBa3IBHMAJKOBOMY  PO3MILEHHIO
KOMIPOK TpaTKH, He 3aJleXHTh HE TUILKH
aMIUTITY/a, ajle TaKoX Mepiof i HOTY)XHOCTI
KOJIMBaHb.

3uaudy iHGOpPMaIil0 TPO XapakTep Ta
YMOBH PO3IIOBCIO/DKEHHS XBHJIb B (hoTochepi

Conus moxxe garu 3cyB ¢a3. Hackinbku Ham
BIIOMO, paHimle Taki JOCHIIKCHHS OKpEMO
JUIst TpayJl Ta OpYyJI HE POBOJUIIHCE.
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Puc.5. (a) - 3cyB a3 Mixc KOJIMBAHHAM WBHIKOCTI Ha
BucoTi H=10 kM Ta KONWBAHHAM LUBUAXOCTI Ha BCIX
iHWKMX BHCOTAX Hal rpaHyJaMK (TPUKYTHHKM) Ta
nopynamu (xBagpat). (6) - Te Kk came, ame A
KONMBAHHA iHTEHCUBHOCTEW.(B) - 3cyB (a3 Mik
KOJIMBRHHAMU
iHTEeHCHBHOCTI'Ha PI3HWX BucoTax B atMoctepi Couud.
Tlo ropmsonTaneHiii oci Biakiageni'kinomerpu, a o

KOAHBAHHAMH UWIBHAKOCTI Ta

BEPTHKANBHIH - rpagycH.

Haranato, mo B Hamomy po3nopskeHHi
€ f[aHl Npo KOJWBAHHA UIBMAKOCTI Ta
iHTeHcHBHOCTI Ha 11 Bucotax B ¢orocdepi
Conus B mexax H=10-500 kM Ha nporasi 31
XB. OKpPEMO HaJ I'paHyJaMH Ta nopyiamu. Ha
puc.5a mokazaHo 3CyB (a3 MiXK IIBHAKICTIO
Ha BHCOTI YTBOPEHHS KOHTHHYymy (H=10
KM) | BCiMa IHIIMMH BHCOTaMH ISl I'PaHyJI
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(TpuxyTHUKH) Ta nopyn (kBaapatu). Ha Bcix
BucoTax 3cyB (a3 He mepeuinye 15 rpan.,
TOOTO XBHJIi OJH3bKi 0 cTosiuuX. Bin’eMuu#
3HaK i€l BEJIMYHHH  CTBEPIKYE, IO
KOJIMBAHHs Ha BCIX BHUCOTaX BIACTAIOTH BiJl
KOIMBaHb B KOHTHHYYM:, TOOTO XBHUJi 1 B
rpa"yjl', i B HOPYIl pPO3MOBCIOKYIOTbCA
3HHU3Y-BBEPX. 3cyB ¢a3 MIXK
IHTEHCUBHOCTSIMM Ha PI3HHUX BHCOTax (puC.
56) ans rpa"gyn BIA €EMHHH, a JUIS IOPYJ Ma€
3BOpOTHIN Xxapaktep, mo Oyno s Hac
HecnioxiBauuM. Ilo aGconroTHIH BeNHYHHI
3cyB (a3 B mopyJiax 3Ha4HO OUTHLIMIL, HIXK B
rpagynax. [{i pi3Huri oOyMoBieHI pi3HUMHU
bi3uHEMH yMOBaMH (TeMieparypa, TUCK) B
rpaHyjax Ta  MOpynax, a  TaKoX
0COOMMBOCTAMM ~ pYXy  pEd4OBHHM:  Haj
rpasyfiaMH ra3 B OCHOBHOMY IiIHIMA€EThCH, a
B IIOpyJNax -oIllyckaeThcs. He RuBnsuymMch Ha
taki BimmingocTi B V_V ta I I 3cyBax ¢a3 B
rpanyiax ta mnopyiax, V_I 3cyeu ¢a3 (puc.
5SB) B HHUX YTBOPEHHSX MaiXe He
BinpisHsroThes. Ha Bucorax H=10-200 km
e 3cyB Mermuit 3a 90 rpaj., mo BKasye Ha
amgiabaTu4HU XapaKTep pPO3NOBCIOKEHHS
xBum. B BepxHiit ¢orochep, nme uyac
penakcartii TeMIlepaTypHUX
HEOJHOpIAHOCTEH 301NbIUYETHCH, SK 1 Ciif
Oyno oOdYiKyBaTH, MPOLEC PO3MOBCIOIKECHHS
XBUIB HabnuxkaeTbed A0 i3oTepmiyHoro. Ha
BCix  BHcOTax (Qorocdhepu  KOJIHBaHHS
IIBHUAKOCTI  BIJACTAIOTH  BiJl  KOJHBaHL
IHTEHCUBHOCTI (TeMIiepaTypH).

BucHoBKH

IIpoBeneni cHOCTEpEXKEHHSI 3 BHCOKOKO
npocTopoBolo (<0.5 KyTOBHX C€K) i 4aCOBOKO
po3minbHUMHU 3natHocTsaMu (9.3 cek), a
TaKoXX 3aCTOCYBaHHS HOBOrO METOAY Aallo
HaM  MOXIIHUBICTH JACTAJBHO  JOCIIIHTH
XapakTep  JIOKAJIbHUX  H'STHXBUJIMHHHUX
KOJIUBaHb Haj| IPaHyJaMH Ta HaJi IOpYJIaMH.

B Bepxniit ¢orocdepi Ha BucoTi H=500
KM aMIUNTYA¥ KOJIMBaHb IUBHAKOCTI Hal

P.H.
1974,

1. T'yproBeuxo  D.A., KocThx
AcTpoMeTpuss M acTpodu3HKa,
BBIIT.39, c.88.
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rpaHynaM¥ i Haj [opyJaMy THM O1IbII-, UM
BHUIMH KOHTPAcCT IIMX yTBOPEHb, a 3HAYHTH,
yuM GibIli IHBEKTHBHI HIBMJIKOCTi HA BUCOTI
yTBOpeHHst HemepepBHoro cnexrpy (H=0
kMm). IluM camMMM MH €KCHEpPHUMEHTAIIbHO
HIATBEPIDKYEMO, mo JOKaJIbHI
I’ STAXBAWJIMHHI KOJIMBaHHSA IIBHAKOCTI Ta
sickpaBocTi B atMocepi CoHus 00yMOBIEH]
TypOyJ€HTHOIO  KOHBEKLi€I0 y  IIOBHIH
BIAIOBIAHOCTI 3 TEOPETUYHUMHU
po3paxynkamu ['yae ta -H.(1992).

Ham 3paeTscs  3aKOHOMIpHHM, IO
OCHOBHA HOTYXHOCTI KOJIMBaHb IIBHIKOCTI
HajJ TrpaHylnamu, J¢ Tra3 B OCHOBHOMY
HigHIMaeTbCs, 1 NMOpyJaMH 3 MEepPeBaXHUMHU
HU3XIJIHUMH pyXaMH CKOHIIEHTpOBaHa B
pi3HMX Tepiofax. 30BCIM  NPUPOJHHM
BHIVIAJA€ 1 BHCHOBOK, INO KOJHMBAaHHA
IHTEHCUBHOCTI Hajl SCKPaBUMHU IpaHyJaMH 1

TEMHUMHM  [Opyjamu  BigOyBarucs 3
OJIHaKOBHM  IepioJIoM, ajle 3  pi3HOIo
MOTY>KHICTIO.

PoGora  BukOHaHa  3a  NIATPUMKHU
Ykpaincskoro ¢doHnay dyHIaMeHTATBHAX
JociifukeHs, npoekt 2.4/85. S BasuHui
Incturyty  Actpodisuku Ha  KaHapcekux

ocTpoBax 3a (hiHAHCOBY NiATPUMKY poboTH 1
MOXUIMBICTE TNIPOBEACHHS CIOCTepPeXeHb Ha
teneckoni VTT. ABTOp BMHOCHTE MOAAKY
cniBpoOiTHMKAM LbOro iHCTUTYTY ap.M.Backecy
(M.Vazquez), np. X.A.bons (J.F.Bonet), np.
M.Ko#isnocy (M.Collados), ap. X.Tpyxuiso
Bysno (J.Trujillo Bueno) Ta ap. K.bpan
(C.Briand) 3a nnigHoT 06rosopeHHs Ta I0MOMOTY
npH BUKOHaHHI uiel poboru. S sasuHmii
Hinepnaunacekik Opranizauii Haykopux
Jocainxens, 3a paxyHok akoi npuabana poGoua
craHllis, Ha AKiH npoemeHa  o6pobka
CIOCTEPEKYBAIbLHOrO Marepiainy. Mos ocobinBa
noaska ap. H.llykunili 3a HagaHy MOXUIHBICTB
CKOPHCTYBATHUCS pe3y/bTaTaMH 1l CIOCTEPEXKEHD.
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EXCITATION OF THE LOCAL FIVE-MINUTE
OSCILLATIONS IN THE SOLAR ATMOSPHERE

R.I.Kostik

Main Astronomical Observatory, National Academy of Sciences of Ukraine, Kyiv

We analyze the spatial relationship between the solar granulation and the local
five-minute oscillations of velocity and intensity recorded with high spatial and
temporal resolution in the Fel spectral line. The five-minute velocity and intensity
fluctuations are shown to respond differently to the fine structure of the lower
photosphere. The most energetic velocity fluctuations occur above the regions where
the largest granules and porules brightness contrast are observed. It means that the
excitation of the solar local five-minute oscillations is turbulent convection in nature.
Above granules and porules, the matter oscillates with different periods.
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