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YCHJIEHHUE CHHONTHYECKHUX BUXPEH,
JIOKAJIU30BAHHbBIX B HU)KHEN TEPMOC®EPE

B. H. INersuawesuasu, H. B. Ilersuawsuru, A. fl. Pesvowreiin

PaccmoTtpeno pacmpocTpaHeHHe Ha BhcoTax 70—100 KM cTaunyOHapHHEIX
KpynHoMmacwiTaGHEX Buxpell B TepMoctepe. [losyueHo aHaauTHYUECKOe pelueHHe
IJIs TPEXMEPHOTO COJIHTOHA-BHXPS, NPEACTaBJSIOLIEr0 OGO CyNepHO3HIHIO
HUKJOHHYECKHX H aHTHLMKJOHHUYECKHX BO3MYylleHuH. B kayecTBe HCTOUHHKA
SHePrHH JJIA NOAJEePKaHHsi BHXPS NPEAJOKEHH SK30TepMHUeCKHe DPeaKUHH CJiH-
NaHusAd aTOMAapHOrO KHCJOPOJZa C oGpasoBaHHEM MOJIEKYJSPHOTO KHCJODOAa
H 030Ha B pesyJbTaTe TPOHHHIX CTOJKHOBeHHH. OOCYyXIeHH BO3MOXHHE HOHO-
cdepHble nposBJeHHs TepMocheDHHX BHXpeli (3HMHAA aHOMaJus B caoe D,
NATHHCTafg CTpyKTypa F-cios).

1. Cocrapastiomuii atMocdepy. 3eMJH HeHTpaJbHBIA ras Ha BCeX Bhi-
COTax HAaXOAMTCS B HENPEPHIBHOM JBHXeHHH. LICTOUHHKOM MelJIeHHHIX,
KPYMHOMAacWITaGHbIX JBHXKEHHH, IOJYYHBUINX Ha3BaHHEe CHHONTHYECKOIO
BeTpa, ABJAIOTCS KaK BHEIIHHe K aTMocdepe npoueccs (HEOAHOPOAHHIH
HarpeB COJIHEYHEIM HM3JyYeHHeM, BHICHIIaHHS SHEPTHYHBIX YacTHL), TaK H
BHYTPEHHsSl NOTeHLHaJbHAsl HEPrusl, HaKanauBaemas B aTtMochepe. Ha ma-
JHX BHICOTAaX IOTEHIHaJbHas 3Heprus 3amacaercs, B OCHOBHOM, B BHAE
BOJAsiHOrO mapa. KoHAeHcauus mapoB BOJbl NPHBOAHT K HHT€HCHBHOMY BHI-
JeJleHMIO Tensa. Takofl mpollecc MOXeT YCHJAHBaTh BeTep OIlpeleseHHOH
CTPYKTYPH], 4TO NPHUBOJAUT K BOBHHKHOBEHHIO TPONHYECKHX IHKJIOHOB (Tai-
¢ynoB) [!]. Ha Bhicote HuXHeli Tepmocthepsl 70—100 KM BO3MOXKEH ApY-
roff MCTOYHHK IOTeHIHaJbHOH 3HEePrHH — aTOMAapHHIA KHCJIOpOA. Pekom6u-
Hallis aTOMapHOTO KHCJOpPOAa B pe3yJbTaTe TPOHHBIX CTOJKHOBEHHH MpH-
BOJAHT K 06pa30BaHHIO MOJIEKYJ/ISIDHOTO KHCJIOPOAA HJIH O30Ha H BHIAEJIEHHIO
Tensa [2]. Kak u npH KOHAeHCAlMH BOASHOro Iapa, 3Jech BO3MOXHO yCH-
JieHHe BeTpa, €CJH OH HMeeT ONpelesieHHyI0 CTPYKTypy. B o6Goux ciaysasx
B €CTeCTBEHHHIX YCJOBHAX aTMocthephl NPOHCXOAHT npolecc, OGHYHO peaJn-
3yloIufics B XHMHYECKHX PeakTopax, NpOCTefIlIHM IPHMEPOM KOTOPOro
CJIyXHT FOpPeHHe B NEeYH. g

H3BecTHn ABa THHA KPYNHOMAaCIUTAOHEIX CHHONTHYECKHX CTPYKTYP
B aTMocdepe: IHKJIOHH H aHTHIHMKJIOHE. BHYTPH LHKJOHOB AaBJIeHHE NOHH-
* JK€HO M LHPKYJSLHS BeTpa HampaB/eHa B CTOPOHY BpalueHus 3emaH. Buyr-
PH aHTHLMKJIOHOB JaBJIeHHe NOBHIIIEHO H LHDPKYJSALHS HanpasjeHa B Npo-
THBOMOJIOXHYIO CTOpOHY. ['pafiueHT naBJjieHHs B CTPYKTypax OGOMX THIIOB
KOMIEeHCHpyeTcs cyMMol cual KopHosiuca H LeHTpoOexXHOH, mnpuHueM AJs
BHXpell CHHONTHYeCKHX MacliTaboB npeobiamaer cuia Kopuosuca.

- Leablo HacTosileil paGoTHl SIBJSAETCS MOCTPOEHHE B PaMKax reocTpodH-
Yyeckoro npuGJIHKEHHSI TPEXMEPHHX CTPYKTYpP CHHONTHUECKHX BHXpeii-conH-
TOHOB, KOTOPbieé MOTYT YCHJHBATbCSl 3a CYeT HAKONJEHHOH B HHXKHeH Tep-
Mocdepe- XHMHUECKOH 3Hepruu. KauecTBeHHO uccielyeTcs HX AHHaAMHKa H
SHepreTHKa. .

2. JIBuxKeHHe HeHTPAaJOB HAa BHICOTaX HHXKHeH TepMocdepH yAOBJETBO-
PHTEJNbHO ONMHCHIBAETCS ypaBHEHHAMH FHAPOJHHAMHKH. BbizeauMm cieayio-
HiMe OCHOBHHIE IapaMeTphl, BJHSAIOUIHE Ha NPOCTPAHCTBEHHO-BPEMEHHOE
pacnpelesieHHe BeTpa Ha paccMarpHBaeMo# BhicoTe: yacrtory Kopuoanca Qc,
yacrory Bpenra—Bsiicans Qs, cKopocTb 3ByKa Cs, paguyc Poccbu rg, mKa:
Jy BEicoT atMocthepn H u ckopocth PoccOu, Hau apefipoBylo CKOPOCTh Og.
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Onu ofipefieisitoresi coOOTHOIMEHHAMN
N Q¢ = 2w¢sina, szg/(»'s, TR=CS/QC>

(1
H=c%/g =~ cs/QB, vr= cicosa/(RQ),

rje yrioBasi CKOPOCTb BpalieHuss 3eMJH oo =~ 7-10-5 ¢, papuyc 3emian
R=~6-10° M, a — reorpadHueckast WIMPOTA, YCKOPEHHEe CHJbl TAXECTH
g=10 Mm-c2, cg=300 m/c. Torna umeem Qp=~2-10-2 ¢, rp~2.108/sin o ™,
vr=~ 102 ctgaM-ct, H=10% M.

OrpaHHuHMCS PacCMOTPEHHEM CHHONTHYUECKHX BHXpeH, ONHCHBaeMHIX
¢ nomoluusio reoctpoduyeckoro npubanuxenus :[3]. dTo npHOIHKeHHe cIpa-
BeJUIHBO NIPH YCJIOBHH MaJIOCTH CJeAylomux Oe3pa3MepHBIX IapaMeTpoB:

l'Ot‘v/Qc, h/l’o, fo/R, dp/p, "Uz/U_L, Qc/QB, (2)

rle ¥ — CKOpOCTb BeTpa, rot ¥ — ero 3aBHXpeHHOCTb, h(7¢) — BepTHKaJlb-
HblH (FOPH3OHTaJbHHI) pa3Mep BHXpS, U;(V)) — BepTHKaJbHas (ropH-
30HTa/IbHAsA) KOMIIOHEHTH CKODOCTH BeTpa B BHXpe, 0p — BO3MYllleHHe
IaBJieHHs B BHXpe, p — HEBO3MYINEHHOe AaBJeHHe.

Pasnaras HcxofiHble YypaBHEHHS B PSJ NO CTENEHSM MaJbX MapaMeT-
POB, MOXXHO NMOJYYHTb MPOCTOE ypaBHEHHe, OMHChIBalOllee 3BOJIOLHIO 0606-
IeHHOH 3aBHXPEHHOCTH ¢:

dq/0t + 95-vqg =0, 3)
rae .
g = Asp—y—Py, B=uvr/cs<0, v=>0p/p,
(4)
Uy = —O0¢/dy, vy = 0y/0x,
P — OTHOCHTEJIbHOE BO3MYILEHHe N aBJeHHs, As — TpeXMepHHIll JanjacHaH.
YpaBHenne (3) samHcaHO B JIOKaJbHOW JEeKapTOBOH CHCTeME KOOPAMHAT
(ocb x HampaBlieHa Ha BOCTOK, OCb § — Ha CeBep, OCb 2 — BEPTHKAJbHO
BBEPX), H HCINOJIb30BaHa CJIEAYIOIlAas CHCTEMa €IHHHII: BPeMS H3MepseTCA
B Qz1, ropH3OHTaJbHEI pasMep — rr, BepTHKaJbHHH pa3Mmep — H, ropu-
30HTaJIbHAsI CKOPOCTb — Cs, BePTHKaJbHAsi CKOPOCTb — CsQ¢/Q .
YpaBHeHHe (3) HMeeT cJeldyioLlHe IepBble HHTErPasbl:

§ F(q 2)axdy, | yqar, [ wd,

TAe f— npousBosbHas GpyHkuus. Hannune GecKOHEUHOrO MHOMKECTBA MHTEr-
PaJIOB CBHAETEJBCTBYET O OJH30CTH (3) K IOJHOCTBIO HHTETPHPYEMOMY
ypaBHeHHI0. [T03TOMy MOXHO OXKHAATh, YTO CTALHOHAPHBIE PELIEHHS 3TOrO
YDaBHEHHS YCTOHYHBEHI. .

OnHuM H3 cTauMOHapHHX peueHuit (3) sABASETCH TpPeXMEepHHIl COJH-
TOH-BHXDPb, IIOCTPOEHHHI B {[“®] B cayuae g=Asp—Py. DTo pelleHHe JIOKa
JH30BaHO 3KCHOHEHIHAJbHO [0 BCEM TPEM HaNpaBJIEHHSM H NMepeMeLlaeTcd
Ha BOCTOK C IIPOH3BOJIbHOH NOCTOSSHHOH CKOPOCTBIO.

B nanHofi paboTe mMoCTPoeHO pelieHHe AJs g BHAa (4). Pemenue mo-
JKeT nmepeMelIaTbCsi KaK Ha BOCTOK, TaK H Ha 3anaf. Ero aHajuTHYecKHH
BHJ NOA0GEH peLleHHsIM, IOCTPOEHHLIM B [“8]. 3aech mpHBeAEM TOJBKO MPH-
6aHXKeHHOe BHIpaKeHHe

P =~ F(r) (A+uy/r+B-22/r?), (5)
rie r= ((x—ut)2+ y>-42?)12 — paccrosinde J0 LUEHTPA CONHTOHA, U — Ges-
pasMepHasi CKOPOCTb NepeMellleHHs COJIMTOHA, YAOBJETBOPSIOLLasl YCIOBHIO
B/u<1, A u B— npoH3BoJbHEHE nOCTOsHHblE, F(r) — NoKanH30BaHHAs
(GYHKUHS ¢ XapaKTepHbIM Pa3MepOM ro: .

1, r<ro
F(r)—{exp (—x(r—r0)), r>ro, x= (1—p/u)1? )

Bmpame}me AJs U; B COJIHTOHE HMEET BHA

v, = —O0y/0x-0%p/0ydz+dp /Ay - 0%y /0xdz+B - 0% /0x0z . (6)
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IMonyyennsle pelleHHst 3aBHCAT OT YeTHPEX HE3aBHCHMHBIX MapaMeTpoB 7o, U,
A, B. YuupepcaJbHOCTh GOPMHB H CHJbHAsl JIOKQJH3alHs pelleHHs NO3BO-
JSIOT CYHTATh ero coquToHoM. C Apyrofi CTOPOHH, HajJIHYHEe 3aXBaYeHHHX
YacTHI, BHYTPH c¢epsl PafHyCOM rp, YHCJIO KOTOPHIX NMOPsJKa NMPOJETHHX,
npubJIHIKaeT pelleHHe K BHXPIO.
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<

aw
[ 4]

Psc. 1. Puc. 2.7

BepTHKa/NbHHI H FOPH30HTAJbHHI pa3MepH COJIHTOHA B PaMKax NpH-
MEHHMOCTH HCXONHOr0o ypaBHeHHS (3) AO/KHH yHOBJETBOPATb HEPaBEHCT-
BaM h<l, ro<1. Ha puc. 1 npuBefeHO cXeMaTHYeCKOe paclpeleeHHe CKO-
pocTell HOATPAJOB BHYTPH COJHTOHa B IJIOCKOCTH Yy=0 AJs CJEAYIOLIHX
3HaueHH# mapaMeTpoB: B = —I1, ro=0,7, u=—2, A=2, B=0. OTMeTHM
ofpaineHHe B HYJb BePTHKaJbHOH KOMIIOHEHTH CKODOCTH B IJIOCKOCTH CHM-
meTpHuH conuToHa 2=0. Ha puc. 2 naHo pacmpeneneHue JUHHH TOKA B MJO-
ckocTH 2=0 AJs Tex Ke 3HAUeHHH He3aBHCHMEIX apaMeTPOB.

3. OcraHoBHMCS Ha 3HepreTHKe BHXpS. B OTCyTCTBHe HCTOYHHKA NOA-
Kauku BHXpb OyJeT 3aTyXaTb B N€PBYI0 ouepelb 3a CYeT BS3KOrO TPEHHS.
IMostomy ¢ GosbLiefi BepOSTHOCTBIO BHXpH GYAYyT HAaG/IOAAThCA B aKTHBHBIX
obsactax arMocdephl, Tie BO3MOXKHO HX YCHJIEHHE 3a CUeT 3K30TepMHUe-
CKHX peakuui. Takumu o6sacTAMH B aTMocthepe SIBJASIOTCA TPONHYECKHE
IIHPOTH Ha BHICOTAX A0 5 KM, 030HHHI cJiofi Ha BHcoTe 20—30 KM H HHXK-
Hssl TepMocdepa, rie poJb HCTOYHHKA SHEPTHH HrpaeT aTOMapHHHA KHCJO-
pon. PaccMoTpuM TpeThio 30HY.

Ha BricoTax BepxHeit Me3ocdepH — HHXKHel TepMocdepH — 4acTb CoOJI-
HEYHOH 3HEPrMH aKKyMyJHpyeTcsl B mpollecce (OTOAHCCOLHAIMH MOJIEKY-
JISIPHOTO KHCJIOPOMA, YTO MPHBOAHT K NMOSABJEHHIO H3GHITOYHOrO KOJHYECTBA
aToMapHoro kHciaopoaa. Ha Beicorax 70—100 KM OCHOBHEIMH HCTOYHHKAMH
ucqesn}oaeuna aTOMapHOro KHCJIOpOAa fIBJASIOTCA JK30TepMHUECKHe peak-
i [7]:

0+0+M—0; + M4-8Ey; (7
O0+0s+M — O3 + M+-SEz; ‘ (8)
0340 —- 20; + 8E;, 9)

rie M — npousBosbHas HefiTpajbHas YacTHIA, NpHoGperalonias B pesyJib-
TaTe peaklHH AONMOJHHTEJbHYIO Hepruio 8E, O, — Bo36yXIAeHHOE COCTOS-
HH& MOJIEKYJSIDHOTO KHCJOPOAa, pesaKCallHsi KOTOPOTO NPOHCXOAMT C H3-
JIyYeHHEeM 3eJIeHOH JIWHHH aTOMapHOro KHCJI0poja A==>557,7 HM (MeXaHH3M
Bapra :[2]). CkopocTH 3THX peakuuil H BBHAeJSIONascs SHEPTHs onpele-
JSIOTCS COOTHOLICHHAMHU ky = 4,7-10-3(300/T)2 cmé-c1, ky = 6,2-1073X
X (300/T)2 cmb ¢!, kg =1,5-10"* exp (—2218/T) em3-c¢t, OE =51 3B,
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8E,=1,0 3B, 8E3=3,9 3B cooTeercTBeHHO, rie T — Temmepatypa aTMocC-
depw B rpaaycax. Jlas paccMaTpHBaeMOro Auama3oHa BHEICOT peakuus (9)
He OKasHBaeT BJHSHHA Ha BpeMs xu3HH O H TemoBo# 6anaHc aTMoc(epsl.
®oroxumuuecKoe Bpemsi xH3HH O OTHOCHTeJbHO peakuuit (7) m (8) ompe-
Aensietcss dopmynamu [2]

T = (2Rinmno)~!, Ty = (Renmno,)!.

3nech ny — cyMMapHas KOHLEHTpalMs HeHTpaJsoB, o (rno,) — KOHLEHTpa-
Il aTOMapHOro (MOJIEKYJSIPHOTO) KHCJIOPOAa, T H3MepsieTcsl B CEeKyHAax,
KOHIEHTPAllHH — B CM™3,

ITockobKy H3MeHeHHe KOHLEHTpallii B BHXpe NPONOPLUHOHAJBLHO 1, TO
MOXHO 06GO6GIIHTE (3) C y4eTOM NHCCHUAIHH H3-3a BSI3KOCTH H MOAKAYKH
SHepruu 3a cuet peakuuit (7), (8) caemyromm o6pasom:

09/0t + ) - v g = —yp+pd, Pp/02, (10)

rae y=y1+vy: = (6E;/t1+06E2/72) /eQc, p — GeapasmepHulli Ko3hduuueHT
KHHeMaTHYecKoil BSI3KocTH (BooGILe rosops, TypOysaeHTHo# i[8]), £ — Ten-
JIOBasi 3HEpPrHsl 4acTHL, A) — ABYMepHHI JlalyiacuaH. YMeHblIeHHe &y U &y
¢ poctoMm T NMPHBOAHT K 3aTyXaHHIO Bo3MYmHieHHiI Manofi aMmmiantyau. Ux
packayka BO3MOXHa TOJIbKO NPH JIONOJHHTEJbHOM YBEJHYEHHH KOHLEHTpa-
uun O 3a cyeT NpPoOUECCOB NMepeHoca. DTO yxKe HESIBHO YUTEHO MpPH 3aMHCcH
nepBoro usneHa B mpasod uactu (10), roe Takke INpeANooKeHa MPONOP-
IHOHAJIbHOCTb MeXAY BO3MYLIEHHSMM KOHIEHTPAaUHH H AaBjeHHs. BricoT-
Hbple IPO(HIM pacnpefesieHHs] KOHLUEHTPALHU H TeMIIepaTyphl HeHTPaNbHBIX
gacTul '[>8] cBHAETENBCTBYIOT, 4YTO Ha BHIcoTax oT 70 mo 100 KM nepBhiii
uyneH B npaBoil gactH (10) GoJbiue BTOpOro. B sTom cayuae orpaHuueHHe
pOCTa aMIIMTYIHl COJHTOHa MOXKeT OBITh CBSI3aHO C HeJHHEHHHIMH 3hdek-
- traMH. Beimre 100 kM Konuenrpauun O, O, H HEATPaJOB CTAaHOBATCS CJMII-
KOM MaJbIMH H BpeMsl Xu3HH atoMoB O ompegensiercss mpoueccaMu Aud-
¢ysun u nepenoca. Huxke 70 kM ZHHaAMHKa KHCJIOpOAa H O30HA, TEMJIOBOMH
6ananc atmocdhepH omnpeneisiorcss He peakuusamu (7)—(9), a XHMHUECKH-
MH LIMKJIaMH C yYacTHeM aKTHBHBIX MaJBIX COCTaBJSIOUIMX ([2].

4. VIcTOYHMK reHepallMM PacCMOTPEHHEIX BHIIE COJHTOHOB Ha BHICOTax
cnost D noHOochepH B HacTosilllee BpeMsl He yCTaHOBJIEH oIpejejeHHo. B
nepByI0 ouepelb HM MOXKeT OHITh HEOJHOPOAHHH NPOdHIb CKOPOCTH (OHO-
BOTO HEHTpaJbHOrO BeTpa. JIpyrumMu BO3MOXKHBIMH HCTOYHHKAMH BO36yXAeHHS
COJIHTOHOB SIBJASIIOTCSI TaH(QyHH B mpH3eMHO! atMocdepe, BIHSHHE KOTOPHIX
Ha cocTosiHHe TepMocdephl NpoC/exRHBaeTcss BIJIOTh A0 BeicoT 100 KM.

ITonydeHnHble pelleHHs MepeMeIlaloTCs CTPOro MO FOPH30HTAJNH, B AefiCT-
BHTeJIbHOCTH BO3MOXHO H JBMIKEHHE COJIHTOHOB BBepX H BHH3. [Ipu stom
oHH OyAyT ObICTPO 3aTyxXaTh H3-3a BHIXOAA 33 NpeAeJb AaKTHBHOH 30HHL
Tak, Ha BHcOoTe 120 KM BpeMsl KH3HH COJIATOHA IpH h=~5 KM IpH HaJH-
YHH TOJNBKO KJIaCCHUECKOH BSI3KOCTH COCTaBJISIeT Bcero okoJio 3 wacos. Jlas
NOKa3aTe/IbCTBA CYLIECTBOBAHHS COMHTOHA He06XONHMMEI KOOPAMHHPOBAH-
Hble H3MEPeHHs CKOPOCTH BeTpa Ha 6oJbiuoil miomann. Han6osee npocTeiM
crnoco6oM MpeACTaBiaseTcsl BHOpPoC Ha BHCOTax cl1osi D moHocheps obiaka
napoB MeTa/jjla C HU3KHM moporoM (oTOHOHH3aLUH, HampuMmep Oapus.
Toraa, MOCKOJBKY Ha paccMaTpPHBaeMHIX BHICOTAX BHIIOJHSETCS COOTHOIIe-
HHE Ven > ®B (Ven — YacTOTa COyAapeHH#l 3JIEKTPOHOB H HEHTPAJOB, ©B —
THPOYaCTOTa 3JIeKTPOHOB), MeTajl/IHiecKue HOHHI 6YAYyT yBJeKaTbCsl JABHXKe-
HHeM HEHTPaJIOoB, H HaGJIOAEHHS 32 HUIMH MOXHO OCYLIECTBJSITb CTaHAApT-
HBIMH ONTHYECKHMH MEeTOHaMH.

B 3ak/ioyeHHe OCTaHOBHMCS Ha BO3MOXKHBIX HOHOC(hEDHBIX MPOSBJIEHHAX
TePMOCHEpHBIX BHXPell. DTH BHXPH MOXKHO HCIIOJIb30BaTh NPH HHTEPNPETALHH
SIBJICHHS] aHOMaJIbHOT'O yBEJHUYEeHHS] HOHH3allMH Ha BHcoTax oT 70 mo 100 kM
B 3UMHYI NepHOA (3UMHAA aHOMaJsHs cyaos D) [8]. 3oHBI MOBHILEHHOR HO-
HH3alMH PEerucTPHUPYIOTCA B BHIe 06/J1aKOB ¢ XapaKTepHHIMH NOMEPEYHBIMH
pasMepamu 1000—2000 XM, UTO COOTBETCTBYET OIl€HKaM pa3Mmepa BHXpei.
OcHOBHEIMH TIPHYHHAMH poCTa HQHH3AUHH CUHTAIOTCA YMEHLUICHHE a(ptpem
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THBHOTO KO3(p(HIUMEeHTa peKOMOHMHAIWH u3-32 NOBHIIEHHS TeMIeparyph
H ysenudyeHHe KoHueHTpanun NO 3a cueT TypOysaeHTHOro nepesoca c¢ 60Jb-
wHx BHCoT. O6a yClIOBHS eCTeCTBEHHHIM 06pasoM BHINOJHSIOTCH W BHYTPH
PacCMOTPEHHHIX Bhillle TepMOchepHHX BHXpell. JIpyrum ciencTBHeM cyllecr-
BOBaHHUSA BHXpell MOryT GHITh KpynmHOMaciiTabGHble 30HB NOBHIICHHOH H OHH-
JKEHHOH KOHLEHTpallMH IJIa3MhEl Ha BBHICOTe MaKcHMyMa cJjios F HoHocdeps
[¢]. [TosiBNIeHHe TaKHX 30H CBA3BIBaeTcs JHGO ¢ H3MeHeHHeM HeHTpaJbHOro
COCTaBa MOJ, BJHSHHEM JOMOJHHTENbHOrO NMepeMelIHBaHHS HeHTPaJsoB, BHO-
CHMOTO CBSI3aHHHIM C COJIHTOHOM INepeMelleHHeM aTMOc(hepHHIX COCTaBJsIO-
LIMX O BePTHKAaJIH, JHOO C MOsiBJeHHEM JAONOJHHUTENbHOH CHCTEMH HHTEH-
CHBHHIX 'OPH3OHTAJIbHHIX JABHKEHHH.

BrpaxkaeM 6maromapHocts JI. M. Epyxumosy, I. C. MiBanoBy-XoJ01-
Homy H B. C. Ps6oBy 3a noJieaHsle 06CyXAeHHS.
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0y OUhAW o

MexnyBenoMcTBeRHbI T'eodH3uYeCKHA KOMHTET IMoctynuna B pegaxnmio
AH CCCP 17 mapra 1988 r.

AMPLIFICATION OF SYNOPTICAL VORTICES LOCALIZED
IN THE LOWER THERMOSPHERE

V. 1. Petviashvili, N. V. Petviashvili, A. Ya. Fel'dstein

Propagation of stationary large-scale eddies in thermosphere at 70 — 100 km
heights is obtained. The solution is super-position of cyclone and anticyclone dis-
turbances. Exotermic reactions of atomic oxygen recombination into molecular oxygen
and ozone as a result of triple collisions are suggested as a source of energy for vortex
maintenance. Possible ionospheric. manifestations of thermospheric vortices (D region
winter anomaly, F region patchy structure) are discussed.




