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Posps’asano H6araropisaeBy He-JI'TP 3amady mepeHocy moasApH30BAHOTO BUIIPOMIHIOBAHHA B CO-
HauHiil mismi. PosmisanyTo sl Momesi nuiAM: xostonHy (BesimKa IIfMa) 1 rapsAdy (MaJia IuisiMa).
HocmimkeHo BILIUB 3ITKHEHD 3 aTOMaMM HeTpaIbHOTrO BOIHIO Ha HacesdeHocTi piBHIB Fe |, Ha Hero-
JIApU30BaHe i moIApr30BaHe BUIPOMIHIOBAHHA B JIHIAX HeHTpaJIbHOTO 3asi3a. JIiHil HeATpaabHOro
3aji3a, M0 BUHUKAIOTH B yMOBAaX MAaJiol COHAYHOl TLIAMH, caaboduyTiimBl A0 31TKHEHB 3 aTOMaMH
BOMHIO. Y BeJIMKIM IISAMI 31TKHEHH: 3 aTOMaMM BOIHIO TepMAaJI3yIOTh BHUIIPOMIHIOBAHHSA B JIHIAX
Fel, skl BUHMK afOTH TIpH Mepexomax MiXK MeTacTablIbHIMHA, HamiBCTabl IbHIMI-CHIbHO30 YK eHUMI
PIBHAMHM, a TaKoXK y 3abOpOHEHMX JIHIAX MK MeTacTablIbHUMU-HAMBCTAOIIBHUMA PIBHAMMA. 31
301IbIIEHHAM TOTEHIHANY 30YKeHHs PIBHIB Uy TJIMBICTH JIHIL 10 3ITKHEHb 3 aTOMaMM BOIHIO IT1a-
nae. [lokasamno HeobximuicTh mpu He-JITP mociimkeHHl BpaxoByBaTu 3ITKHEHHA 3 aTOMaMM HelT-
PaJbHOTO BOOHIO, 9Kl IMPUBOIATH I0 TepMaJii3aliii BUIIPOMIHIOBAHHS B COHAYHUX IIAMAX.

KuawuoBi cioBa: cordadnl ILiaMu, JIHI 3a/0i3a, IIepeHeCeHHs IOJIAPH30BaHOTO BHIIPOMIHEO-

BaHHHA, 3ITKHEHHS 3 aTOMaMK BOIIHIO.

PACS number(s): 95.30.Gv, 95.30.Jx, 96.60.Qc

I. BCTVII

Crexrp Conng bararnit Ha JiiHI 3aJ113a PI3HOL IHTEH-
CHBHOCTH. ¥ COHAYHUX ILIAMAX JIHII 321134, IO Yy TBOPIO-
OThCA TIPU MEPEXOAAaX 3 HUKHIX ATOMHUX PIBHIB, CHIIb-
HIII; JI1HI 3 BECOKHUX PIBHIB MaJIO BIAPI3HAIOTHCA 1HTEH-
CHUBHICTIO BiJ JIHI# y He3Oypeniit arMocdepi. MarmeTo-
Ty TJMAB] JIHI JOJATKOBO POSIIMPEH] MarHeTHUM ITOJIEM,
BUIIPOMIHIOBAHHA B HUX HoJdpusopane. L1 jimil sasisa
TOPSA 3 JIHIAMHE 1HIITX €JIEMEHTIB BUKOPHCTOBYIOTD IJI5I
BUBUYEHHS MarHeTHUX MoJ1B B arMocdepax CoHIa Ta 31p.

s mABHIIEHHA TOCTOBIpHOCTH 1H(OpPMAIll, B3ATO1
3 TpoIaIB JIHIN, TOTPIOHO BPaXOBYBATH BCl MEXaHI3MH
VTBOPEHHSA JIHIA: y TOMY 9HCl, TOPAI 3 PaIidmiiHuMu
MPOTECAMH, IO MPUBOAATH 10 BIAXUWJIEHHHA B JIOKAb-
HOl TepMomuHamiaHol pisroBaru (JITP), i sitkHOBaIBHI,
AK1 CTBOPIOIOTH PIBHOBasKHI YMOBH YTBOPEHHS JIIHIi,
TOOTO Takl, MO TPUBOIATDH JO TepMaJii3alill BUIPOMIHIO-
BAHHA.

OcCKLIBbKE TelaoBa HMIBHIKICTH €JEKTPOHIB Maiike B
COPOK I’ATH pa3iB OlAbIIA Bl IMBUIKOCTH aTOMIB BOIHIO,
TO, PO3MVIAIAIOYN HEPIBHOBAXKHE YTBODEHHH JIIHIH B ar-
mocdepi CoHlidg, dK TPABUIIO, BPAXOBYIOTh TIJIBKH 31TK-
HeHHA 3 eJekTpoHamu. [IpoTe HaBITH y HesbypeHiit aT-
mocdepi Conng 3iTKHEHHA 3 aroMaMu BoaHo [1] Bru-
BAIOTh HA TEPMU 3a/13a 3 HU3BKUME TOTEHINATaMu 30Y-
JZKeHHA: BOHN epeKTHBHO TePpMaJIi3yIoTh (DYHKIIO IZKe-
pesa B JIiHIl, aJe He 0boB’ A3K0BO HACEJIeHOCTI PIBHIB, K1
BU3HAYAIOTH ONTHIHY TJIMOWHY; BEPXHI PIBHI MEHII Ty T-
JIUBl IO 3ITKHEHb 3 BomHeM. T. fepeH ma in. [1] noka-
3aJIM, 110, 38 BUHATKOM CHJIBHUX JIiHI 3 HUSHKIM TTOTEH-
MIAJIOM 30yIKEHHs HUAKHLOIO PIBHA, 3ITKHEHHS 3 BOI-
HeM cJ1abo BIIMBAIOTH Ha OLIBINCTD JiiHIi Fe I B He36y-

peniit armocdepi Conng. 3riauo 3 [1-3], ekBiBasenTHi
IIUPUHA TUX JIHIE cj1abo 3aaekaTh Bl 31TKHEHD 3 BOJ-
HEM.

[IpoGuiema 3iTKHEHB 3 aTOMAaMU BOAHIO HAJEKUTL JIO
HEpO3B A3aHNX 3a1ad MIPH PO3TJIAAl HaraTopiBHEBOTO Te-
peHocy BUTpOMiHIOBaHHA. JIJIg OIIHKY BEJMYWHE TOTE-
pPeUHHUX TepepisiB yAapHUX 30YyIKEHb aTOMaME BOIHIO
BUKOPUCTOBYIOTh [1-3] MopudikoBake cuiBBiaHOlIEHHA
Ipoina [4]. s 3aaisa BOHO Ja€ TIIBKHY MPABUILHUIM 10~
pamnok. B. Kaynaxic [5] gokmiaztiiie po3ryisgHyB cliBBij-
HOIIIEHHS JJIs TIOTIEPEedHUX MepepisiB, mpaBia, IJIsd BU-
coro30OymKennX cTaHiB aroma. Y poboti [6] B. Kaaunn
ma tH. TOPIBHAIN pe3yJbTaTi 000X CIIBBLIHOUIEHD [IIs
yaapHUX 30yIKeHb aTOMIB HATPIIO0 aTOMaMH BOJHIO B
YMOBax COHATHOI migaMu. Bugapuioch, 1o dpopmyna Ipo-
1Ha Jae pe3yJabTaThH Maiixke Ha Tpu mopaakm sumii. Caim
3a3HAYUTH, MO CHiBBiaHONIeHHd Kaynakica mpartoe g
BHCOKO30ymKeHnX piBHIB. leTaabHuit oraam mpobaeMn
uwe-JITP yrBopenna minili B aTMocdepax XOJOMHUX 31D
(e BHECOK aTOMIB BOIHIO ¥ MIBUAKOCTI yIApHUX 30y PEHb
HabaraTo Glablmil BiJ BHECKY eeKTPOHIB) 3pobsieHo B
[7].

Y COHAYHMX MAAMAax 9Yepes 3HUKEHH: TeMIEParTypu
(3a paxyHOK JOJATKOBOTO MAarHETHOIO THCKY 1 Hpnh-
THIYeHHA KOHBEKINi MarHeTHUM MOJeM) KOHIEHTDAIia
eJIeKTPOHIB PI3KO 3MEHIIYETHCS, BHACIIIOK TOTO 31TK-
HEHHA 3 aTOMaM¥ HeRTPaJbHOTO BOIHIO MOXKYTH CTATH
OCHOBHHM MEXaHI3MOM TepMaJii3alill IpoIeciB, AKl MpH-
BOIOATEH IO YTBOPEHHS JIIHIM.

3Ba paxyHOK MOJAPU3alil BHIPOMIHIOBAHHA MarHET-
HUM [OJIeM PIBHAHHA TEPEHOCY Y TLAAMI CTAOTh BEKTOD-
aumMu [8-10]. Ananitudnuli po3ss’d30K TaKUX PIBHAHL Yy
3araJIbHOMY BUTJISIIL OTPHMATH HEMOKJIHBO; TOMY BHKO-
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pucTOBYIOTH uncsIoBi Metomn [10,11]. /1. Peeci I'. Mepdi
[10] sanpomnonysanu Merom DELO (A-omeparop sactoco-
BYEThCA JJId IATOHAJIBHUX €JIEMEHTIB MATpPUIll MOTJIH-
HaHHA) A (HOPMaJIBHOTO iHTEIDYBAaHHA DIBHAHDL Ile-
peHocy TMOJIAPU30BAHOrO BHUIpOMiHIOBaHHs. Yepes psn
mepesar DELO-meTony mu Bubpasaun ocTaHHIil 0Jid pos-
B’A3KY 3a/Jadi MepeHOCYy MOJSPU30BAHOTO BUIIPOMIHIO-
BaHHS.

Hocmimkenusa yTBopenna Jiniil mornnnannsa Fe I (He-
HOJIAPU30BaHe BHIIPOMIHIOBAHHA) Y COHAYHNX IIAMAX
BukoHano B [12]; nokazano, mo ue-JITP edbekrtu B Tini
MY BIUIMBAOTH MEPEBAKHO Ha (PYHKINI IKepesT Jii-
HI#l HelTpaJIbHOTO 3a/I13a, a He Ha 1X KOoeMIMEHT TOTJIH-
HaHHA; a IJId JIHIHE 3 HI3BKIM MOTEHINAIOM 30YIKEHH T
(EP < 2eB) i gna IY-niniit Fe T mokHa BUKOPHCTOBY-
Barn JITP-wabnuxennsa.

V¥ crarti [13] mokasaHo, 110 BILTHBOM MarHETHOTO TIOJIA
Ha 3aceqaenocTi piBHiB Fe | y xostoamiii 1 rapsdiii Momeaax
IJIAM MOXKHA 3HEXTYBATU: MATHETOYYTJUBI JIHIL B 37€-
O1IBIITOro TOMIpHI abo ¢cJ1abKi 1 He poOJIATH BLIIYTHOTO
BHECKY Y HNIBUAKOCTI PAiATHBHUX MEPEXO/IIB, AKUMHI BHU-
3HAYAIOThCA HACEJIEHOCTI PIBHIB.

[TpoTe MmarueTHe ToOJIE TiHI TIAMA Ma¢ CUABHAN BIIUB
Ha yTBOPEHHsA MarHeTOYYTJIMBHX JIHIA — BHIPOMIHIO-
BaHHA TOJApU3yeThed. KpiM 1mporo, MarHeTHe moJie
CTBOPIOE TOMATKOBUH THCK, 10 TPU3BOIUTH IO 3MEH-
HIeHHS HETPO3OPOCTH JAJId BUTIPOMIHIOBAHHS, 338 PAXyHOK
goro BlAOYBaeThca mocuiaeHud He-JITP edekris. Tomy
Jy’Ke BayKJHWBO YACHUTH POJIb 3ITKHEHb 3 BOIHEM, K1
TepMaJI3yIOTh TPOTECH BUIPOMIHIOBAHHS.

Pesynbratn poboTn TicHO OB’ A3aH] 3 3amadei0 HepPIB-
HOBazKHOTO YTBOpeHHA dhpayHrodepoBUX JIHIE Ta Ipo-
dimis Crokca B armocdepax CoHIA Ta XOJIOTHEX 31P.

II. METOIUNKA PO3B’sI3KY

HacemenocTi piBHIB aToMa 3a/113a BE3HATAIN HIIAXOM
CILJIBHOTO PO3B 3Ky PIBHAHB MEePEHOCY 1 CTATHCTHIHOL
PIBHOBArm METOAOM MPHCKOPEHOI A-1Tepalill 3 BUKOPHC-
TAHHAM MHOXKHWHHHUX CITOK 1 MPHCKOPEHHAM 3017KHOCTH
[14]. TIpu BigoMUX HaceseHOCTAX PIBHIB HLIgxOoM dhop-
MAaJIbHOTO PO3B’A3KY BEKTOPHUX DIBHAHDL MepeHoCy (Me-
rogom DELO [13]) 6ynu orpumani I-, Q-, U-, V-tipodii
Crokca. Atom samza 306paxeno 19-ma piaamu Fe |
, nBoma piBaaMu Fe Il 1 omamm pismem Fe III, piBHi B
Mexkax TepMma ob’€qHaHl B OIWH €KBIBAJICHTHHH PIBEHbD.
Y Momesti aToMa 3aJj1i3a MOTEHINAIN 30YIKEHHST TEPMIB
Jexarh B 1HTepBasl Bim 0 mo 5.56 eB. Momenb BKJIIO-
Jae MeTacTabl/IbHI, HAMBCTAOLILHI I YacTHHY PIBHIB 3
BUCOKMMHE ToTeHmistaMmu 36ymKenus. He-JITP xoedi-
IMIEHTH PEeNITH BEPXHIX PIBHIB BBaxKaJM OJHAKOBUME 1
piaumu He-JITP koedirienTy ocTaHHBROTO MOIETBEHOTO
piBaga Fe I, mo mosBoJise HedABHO BKJIIOYATH 1X Y PIB-
HAHHA CTATHCTUYHOI piBHOBaru. Halita Momesth 0XOITioE
58 3B’dA3aHO-3B’A3aHIX EPEXOIIB MiXK €KBIBAJICHTHUMMI
PIBHAME # JO3BOJIAE PO3TJIAIATH TOHAM Bl COTHI JIIHIM.

Aromui gani 6paau 3 pobit [15,16]. Y poui nepepisis
doTolioHI3amITHIK MEePEXOMIB BHKOPUCTOBYBAJIN €KCITe-
puMenTabHI Aati 3 [17]. PospaxoByBamu KoediiieHT 110-

358

IINHAHHA B HETIEPEPBHOMY CIEKTPI 3 JIOMOMOTOI0 TIAKeTa
OPACITY H. I'. lllykixoi: BpaxoBaHO BHECOK MOJIEKY-
JIAPHOTO BOAHIO i JIiHIi MeTas iB B Y ®-MIJISHIN CIIEKTpa.
BiTKHEHHHA 3 eJIeKTpOHAME BpaxoBaHo, dK y [1].

IIpu pospaxyHKy HIBHAKOCTENH BITKHEHB 3 aTOMaMU
BOIHIO MH BUKOPHCTAJIN MOAN(IKOBAHE CIIIBBLIHONIEHHA
Hpoina [4] nna nosposeHux Ta HOHIZYIOUMX IEPEXOMIIB;
114 3aDOPOHEHNX MEPEXOIIB 3ITKHEHHSA 3 HERTPAJIBHAM
BOJHEM BDAxOBYBaJM Tak, 4K y pobori [18].

Hanisemmipuani momeni miam y3arti 3 [19]. Xomonna
MOJIeJIb — Te MOJIeJIb BEJINKOI TIAMHA 3 pajiycom & 117
rapsda MOIEeJSb — MOMeJSb MaJsol IJIAMH 3 PaJlyCcoM
~ 6. Mana mrama rapadinra Maiizke mo Bclif ramOWHI.
Haiibinbma pisauiia remmepatyp Tpoxu Buiira Bia 1000 K
B rnbOKuX mapax. MaraeTHe mosie Xom0IHOI MOIETI TIe-
peBHIIye mMoJie rapavol Mogel B cepexaboMy Ha 0.1 Tor y
BEpXHI JacTHHI MoAesl; a fioro IpamleHT Ol 15
rapsJol mwiamu. Haxua MarseTHoro moss 06ox Momestei
re nepepuiye 30°. MakporypbysieHTHA MBUIKICTH CTa~
HoBuTh 0.9 KM/C mu1s 06ox Mogedieii, MIKpoTypOyJIeHTHA
WBUAKICTD 1714 rapadol momeai — 0.6 km/c¢, xosnonHol —
0.2 km/c. [106aIbHOTO PYXY PeHIOBUHN B3IOBK MTPOMEHs
30py MU He BpaxoByBasu. HyaeBl reOMeTPUYIHOI K ATH
BHUCOT JJId KOXKHOI MOl BIAMOBIAAE IIap, AJA AKOTO
T500 — 1.

OcKTBKT TEMITEPATYPA B TiHI COHAYTHOI IIIAMHE OLIbIIE
mik Ha 1000 K Hmxkga Bim Temmeparypu dotocdepn,
AKa 3HAXOANTHCA TMopyd He3bypenol (poTocdepn, TO mo-
TiK Y®P-BUIPOMIHIOBAHHA 3 HAADP IJIAMEA HAKIUH, HIZK
y dorocdepi. 3a paxyHOK I[BOTO 3MEHIIYETHCA HOHI3a~
Mg HelITpaJIbHOTO 3aJ1i3a, 301 HEeHHA HIKHIX 1 HaKadKa
itoro BepxHiX piBHIB ¥ P-mimiamu. | gk HACTIIOK 1BOTO,
edextn Biaxuiaensad Big JITP y conauarnx magmax cra-
10T He3HauHUMY [12] a 3ITKHEHH 3 BOAHEM MAIOTh MIPH-
BECTH JI0 TOHAJBIIOTO 1X 3MEHIIICHH.

Y Hamux JOCIZKEHHAX PasMIPU MAAM 3HAYHO Tepe-
BHUIILYIOTH 1HTEPBAJI JOCAIIKYBAHIX BHCOT: MIACBITKOO 3
60Ky rapgaqimol (poTocdepn OyaeMo HEXTYBATH; Y MaJINX
IAMax BOHa Bce K BimuyTHa [19].

III. HACEJIEHOCTI PIBHIB HEUTPAJIBHOTO
3AJII3A

Bigxunenus maceaeHocTell piBHIB Bl PIBHOBaXKHUX
3HaYeHb ONMUIIEMO HapaMeTpamu b; = n;/nf, me n; i
n; peasbHa I pIBHOBaXKHa 3aCEJICHOCTL ¢-Or0 PIBHA BlI-
moBiAHO. Y HUXKHIX mapax b; &~ 1. Y Bepxmix mmapax
BHECOK VIAPHUX 31TKHEHb 3MEHIIYEThCA; BLAIYTHI pai-
AMITHI BTpaTH, 33 paxyHOK Y0TO KOeMIMIEHTH b; CYyTTERO
BIAPISHAIOTHCA Bl OMUHUI (PIBHOBAKHOTO SHAYEHH).

Crparudikamio koedleHTiB b; 14 PIBHIB HEWT-
pPaJIbHOTO 3a/i3a 3 ypaxyBaHHAM 31TKHEHb TIJIBKH 3
enektponamu posraanyTo B [20]. He-JITP edekru mus
0box Momenell BUABAATHCA Y BEPXHIX MTAapax, [Ie 3a pa-
XYHOK paIiAmifiHux BTpaT b; cTa€ MEHIIHM 3a OIWHMIIIO.
s xonomHol Moae i MeTacTabLAbHI i HamiBcTabLIbHI
piBHI (BOHM OB’ A3aHI CTAOKNME PaIiAMiHHIME Hepexo-
JaMW Ha OCHOBHHI DiBeHB) Maiizke y BCiX Imapax sace-
JIEH] PIBHOBazKHO. ¥ BEPXHIX IlIapax 3B dA3aHO-3B dA3aHI 1
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3B’ 3aHO-BIJIbHI epexoan 301 IHIOITh HACEJIEHOCTI PiB-
HIB 3 BHCOKMMHE [ P; 31 361JbIIeHHAM TOTEHIIATY 30Y-
IUKEeHHs HeToHAaceNeHIcTh 3pactae (puc. la). ia xo-
JIOZIHOT MOfIesTl (33 BUHATKOM BHCOKO30YKEHUX DIBHIB i
30BHINIHIX MapiB) HoHisamiiina piBHOBara it HaceIeHOCTI
PIBHIB OJIM3BK1 10 PIBHOBAXKHHX, 30YMKEHHA PIBHIB —
TEIIoBe.

Hota rapagol maavu (puc. 16) y mapax h < 160 kM
KoedimenTn Biaxmiaenus ig JITP maa Bcix piBHIB mpak-
TUYIHO OZHAKOBl: PpYHKINI JKepesia JIHIHE, AKl BUHHKA-
OTh HpH Mepexoaax MK IUMH PIBHAME, TOPIBHIOIOTH

n/n*

dbyukmii [Lnanka. [Ipote ftomisarmiiina piBHOBara BIAPI3-
HAECTHCA Bl PIBHOBaXKHOI: He3HaUYHa MepeloHI3alid BU-
KJIMKaHa BUIPOMIHIOBAHHSAM, AKe MOIIUPIOETHC 3 HUK-
HIX Wwapip miaaMu. g rapsadol IIgMi TeMIepaTypa MHX
mapis npubsamsao Ha 1000 K Buma, HIK 14 XOJOmHOL
MOJIeIl.

B ymMoBax xosiommHol Momesl MAAMEA 31TKHEHHA 3 BOI-
HEM MEPEBaKAlOTh Hal 3ITKHEHHAME 3 eJIEKTpoHaMn (Ha
IBa-TPH MOPAIKHN) Y BCIX MIapaxX MOJEN; Te XK CTOCYe-
Thed i rapA9ol MOIel, 3a BUHATKOM HallHIKINX HIapis,
Je 31TKHEHHd CYMIpHI.

n/n*

Puc. 1. Banexuicts ue-JITP koedinientis Bin Bucoru (h) i norerniany 36ymxennsa (EP) nna pisais Fe I : a) xosonna

MOIOEJID TIIAMU; 6) rapdva MOIEJb TLJIAMM.

n/n*

Puc. 2. Basnexuicts He-JITP koedinjentis Bim Bucoru (h) 1 morennisiny 36ymkenns (EP) nusa pisais Fe I; Bpaxosani
3ITKHEHHA 3 aTOMaMK HeliTpaJIbHOIO BOMIHIO: a) XOJIOOHA MOMENb IAAMH; §)rapsAda MOIE/Ib [IAMHU.
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Ha puc. 2 mokasana crpatudikaliia KoedlmleHTIB b;
anaga pipHIB Fe 1 3 ypaxyBaHHAM 31TKHEHL 3 aTOMaMH
HefITpAJBHOTO BOAHIO IJIsi XOJIOMHOL y Tapsavoi Moje-
el maavu. o 31TKHeHb 3 BoAHEM HalTy TIMBIIIN HAKHI
piBHi [1]; mpore B yMOBax BEJIUKOI ILIAMU MeTacTablIbHI
it HamiBcTablABHI PIBHI 3acesieH] PIBHOBaXKHO. JITKHEHHA
3 aToMaMi HeliTpaIbHOTO BOAHIO B JEK1JIbKa pas3iB 3011b-
nIye HacesJIeHOCTi PiBHIB 3 Bucoknmu EP (EP > 3 eB)
y BepXHIX mapax mojesieit miam. Sk BugHo 3 puc. la i
puc. 2a, 9yTJUBICTD PIBHIB 3 BUCOKUMHE F P 10 31TKHEHD
31 30LIBITEHHAM TOTEHIIATY 30V IKEHHI 3MEHITYEThCI.
HacemernocTi mux piBHIB i BIIHBOM 31TKHEHL 3 BOJ-
HeM 30LABUIYIOTHCA B HIK PIBHOBAKHUX 3HATEHD, 3aJIM-
IIaloINCh HemoHAacCeIeHNMHE. s X0I0aH01 Momel piBHI
3 Bucoknmu EP (3 ypaxyBaHHAM 3iTKHEHb 3 aToMaMu
BOJIHIO) 3aceJIeHl PIBHOBaKHO BIOPUTYJI 10 h & 340 KM.

Orxke, B yMOBaxX BEJWKOl IJIAMHU 31TKHEHHS 3 BOIHEM
CTBOPIOIOTH PIBHOBaXKHI yMOBH (I71a dYyHKII IzKepesa
it HaceseHOCTell piBHIB) yTBOpeHH:A JiHIA Fel mo BucoT
h =~ 340 &Mm.

e rapagol Momeni miaamMn (puc. 16, 26) siTkHeHHA 3
BOIIHEM MallzKe He BIINBaIOTh Ha MeTacTablIbHI i1 HAIllB-
cTablIBHI PIBHI, K1 3aJNMIAIOThCA i Hamas Il Jemo HeIo-
HaceJeHnMu. 301IHeHHS PIBHIB 3 BUCOKUMHE F P y BHIINX
nrapax 3MeHIIYEThCs, ajie He TOBHICTIO; Y BUCOKUX IIa-
pax rapd9ol IJIAMH CHJIBHO30YIZKEH] piBHI MeHII 3611-
HEeHl, HIZK I XOJIOAHO1 MOHEJI 38 PaxXyHOK 301AbIIeHHA
ix makauknm ¥YP-mmamu. Ax BuoHo 3 pmc. 2 6, 30y-
JPKEeHHA BClX PIBHIB TepMaJIl30BaHO: MeTacTablIbHUX 1
HaImBCTabLIBHAX PIBHIB VAAPHUMEI MEPEXOTAMMI, & CHIb-
HO3OYIZKEHNX — 31TKHEHHAME i cuAbHIME Y O-JTIHIAMH.
Y®-pupoMiHIOBAHHSA HMIJIAXOM HAKAYKH PIBHIB 3 BHCO-
kuMmu F P 1 doroitorizalii BUKINKae HE3HATHY TIepeito-
HI3alio HeliTpaJIbHOTO 3a/i3a.

TakuM 9MHOM, B yMOBaX MaJjoi MJIAME 3ITKHEHHA 3
BOIHEM Te€PMAaJI3YIOTh 30y MKEeHHd PIBHIB, T06TO ST, = B
IJIA BCIX MOXKJMBHUX JIHIA, OCKIIBKE KoedImEHTH BlI-
xmitenng Bin JITP ycix piBHIB Maiike OZHAKOBI, 3a BH-
HATKOM HalBUIIMX PIBHIB Ha 30BHIIMHIX 40 KM MomeJl.
SITKHEHHS 3 BOAHEM CJIabo BIINBAIOTL Ha foHI3aIiitHy
piBHOBary: mificao, myia h > 0 KM BCl piBHI 3aJIHIIAO-
Thed Aemo 301THEHUME, dK 1 6e3 ypaxyBaHHs 31TKHEHD
3 BonHeM (b &~ 0.9 mna Bcix piBHiB). Taka TeHmeHMIid Te-
pefionizarii 9iTKilIe BUpaKkeHa B He3OypeHlit arMocdepi
Comnra.

IV. TEPMAJII3SAIIISA HEITIOJIAAPMT30BAHOT'O
BUITPOMIHIOBAHHA

PoaryigHbMO BIUTHB 3ITKHEHB 3 BOJHEM Ha YTBOPEHHHA
muiii Fe 1 6e3 ypaxyBaHHA TOJIApH3aIl BHIPOMIHIO-
BaHH#A (OTPUMaHI BHCHOBKH CTOCYBATHMYThCHA HEMarHe-
TOUYTAUBUX JIHIH).

B ymoBax BesmKol magMu dmpa JiHIA yTBOPIOIOTHC
y BHIIMX, TOPIBHAHO 3 MaJIOI0 ILIAMOIO, Iapax (~ Ha
100 kM Buiie); a Bepxui pipai Fe I 6inbure 36iaHeHi, 3a
PaxyHOK YOTO JIHI 61IBIIOI0 MIPOO MIIATA0Th BIUIIBY
we-JITP edekris. Hacenenocti piHIB GesmocepeqHbo
BU3HAYAIOTHL MPpodil JiHiil; 30KpeMa HaceIeHICTIO HIXK-

360

HBOTO PIBHA BH3HAYAECTHCA TJIMOWHA YTBOPEHHS dapa Jii-
HIl, & BepXHIH 1 HUKHII PIBHI MEPEXOay BU3HAYAIOTH il
dyHKIIO IKepea.

Pesynpratn mociimkenb MU HaBoaumo B Taba. 1, 2.
JIiHii BoopaakoBaHi 3a 3pocTaHHaM 1x cuman. [lepun Tpu
JIHIL — MarHeTOYYTJINBI, 1X BUKOPHUCTOBYIOTH IJIA BU-
BUEHHd MAarHEeTHHUX TIOJIB; eKBIBaJEHTHA HIUPHHA TeT-
BEpTOl JiHII HpakKTHIHO HE UyTJANBa [0 MAarHeTHOTO
moJid. Y TabJanIAX HaBeOeHl HMeHTPaJIbHl 3aIuIIKoBl 1H-
TEHCUBHOCTI (rp) AOCTUKYBaHUX JiHIi AK 6e3 ypaxy-
BaHHsA, TaK 13 ypaxyBaHHAM MOJAPH3AIll BHIPOMIHIO-
Baunda (1) mpu pisHNX SHAYEHHAX MHOKHUKA Sp JIA
obox mogeseit maaM. 3a HOMOMOTo0 MHOXKHHKA S,
Ha AKUH JOMHOKYIOTHCSA TEOPETHUHI Mepepisn yaap-
HUX 30y/KeHb aTOMaMU BOIHIO, MU 3MIHIOEMO YacCTKY
BKJIay 3ITKHEHb 3 BogHeM; 3riano [1] : 0 < Sy < 5. Or-
puMaHi pe3yabTaTn npuBeneHi naa Sy = 0 (3iTKHEHHA
TIIBKY 3 esekTponamu), Sy = 0.01,0.1,1 i y npumy-
wennl JITP.

ITopeminka penrtn JAiHINA, K1 BAHHKAOTH B paMKaXx Ha-
ol Mogeni aroma (0 < EFP < 5.56eB), anasoridna.

Ax Bugxo 3 Taba. 1 (xos0mHA MOmENB), I BILIWB
me-JITP edexrtip Haiiblabme miamagaiors JmHll N 2, N
3, N 4, K] BUHUKAIOTH MizK HamiBcTablabHIMA (HUZKHIH
piBeHb IHepexony) — piBHAME 3 BucOKEME P (Bepx-
Hilf piBeHB) Ta piBHAME 3 BHcoKuMW FP (HmwkHI# pi-
BEHb) — PDIBHAMHE 3 BucokKnMu FEP (BepxHiil piBeHb);
3MIHH ILeHTPaJbHEX LIHOWH cTaHobaaTh 12%, 14 %,
13 % sigmosigno. YyTaupicTh Opyrol 1 TpeThol JIiHI mo
ue-JITP edekTiB BusHauaeThcd TIABKHA BEPXHIM PIBHEM,
OCKIJIBKH HACEJEHICTh HUKHLOTO PIBHA IMEPEXOIIB PiB-
HoBaxKHa. Te XK caMe CTOCYeTbCsd W IHINNX JIHIH, dKi
BHHUKAIOTH MIK MeTacTablIbHUMM, HAIMBCTaOlILHIMHE

PIBHAMH — pPIBHAMH 3 BHCOKHMHU F P; 4yTJIHBICTBH oC-
TaHHBOI JIHII BUSHAYAETHCA HACEAEHOCTAME 000X PIBHIB
(Bonm — piBHi 3 BucokuMu FP). Saboponena minia N

1, mopomxkeHa mepexomaMi MK MeTacTablILHUMHE i Ha-
MIBCTAbLIBHEMEI PIBHAMHE, HACEJIEHOCT] AKHX TePMaJIi30-
BaHl. OCKIJIBKE T4 JTHIA BUHAKAE 3 OCHOBHOTO PIBHA, i1
AMPO, HEe 3BAXKAUYHW Ha 3aDOPOHY MEPEXOMY, YTBOPIOE-
THCA ¥ BUCOKNX mapax miaamu (~ 370 kM), 3a paxyHOK
qoro npoabastoThed He-JITP edextn: Arg = 4%.

[Ipu mepeminnerHi 70 Kpafo AUCKa BILIOYBAETHCSI 3CYB
TIHOMH yTBOpeHHA JIHIA y 61K soBHINHIX mapis. Ha
kpato mucka Conng (mus. tab. 1) we-JITP edektn mo-
cumooTbed: Arg = 15%, 27%,28% 1 25% simmosimmo 1
IIEHTPpaJIbHI 3aIMIIKOBl 1HTEHCHBHOCTI depe3 HaABHICTD
TEMIIEPATYPHOTO TLIATO 30LIBITYIOTHCA.

Hoa muiit N 1, N 2, N 3 posb 31TKHEHB 3 BOTHEM
3BOOUTLCSA [0 TepMaJsii3allll BEpXHLOTO PIBHA IEPEXo-
miB, a gaa il N 4 — o0box piBHIB. PyHKIIA IKe-
pea mpH MbOMY 30LIBIIYETHCS, HADJMKAOINCh 10 B,
10 TPUBOINTL M0 301IbIIeHHS MEeHTPAJIbHOl 1HTEHCHB-
HOCTH; KpiM Toro, masa Jiail N 4 BiobyBaeThbca 3Mi-
IEeHHs TJINONHEA YTBOPEHH JIiHIl B 61K 30BHIIIHIX IIapiB
gepes 301JIbIIEHHA HACEJeHOCTH HUKHBOTO PIBHA Mepe-
xony. fAlk BummBae 3 Taba. 1, TepmaJtisaliid JiHIT 3mific-
uHoethed npu Sy > 0.01,0.1,0.1, 1 quia koxHOL JiHIL BiI-
noBigao. BpaxoByouu mMexi aminu Sy [1], MoxHa 3 Be-
JIKOTO BIIEBHEHICTIO CTBEPIKYBATH, MO B YMOBAaX BEJIU-
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KOl IJIAMU 3I1HCHIOETHCA TepMaJIi3allia HEMoIAPH30Ba-
HOT'O BUIPOMIHIOBAHHA B JIHIAX, K1 BAHHKAIOTH MLK Me-
TacTabLILHIME, HABCTAOLILHIME PIBHAMI — PIBHAMMI
3 BucoknMmu EP, a Takox g 3abopoHeHmX JIHIE MK
MeTacTablIbHIMH-HamBcTablIbHIME piBHAME. Ha Kpafo
mucka CoHIE 3pOCTAIOTh BUMOTH 10 MHOXKHUKA Sp: TEp-
MaJnizariga BiabyBaeThed mpu Sy > 1. Haa miniii, 9K Bu-

HUKAIOTH MIK PIBHAMH 3 BHCOKHME F P, TepMaJisalida
BUNPOMIHIOBAHHS, NIBHJIIE 3a BCe, BaXKO 3MificHUMa.
Taxmm 9nHOM, B yMOBaxX BEJIUKOl IJIAMM, BHACIIIOK 31-
TKHEHD 3 BOJHEM, 3IHCHIOETHCA TOBHA TEPMAJII3aIli s BU-
MPOMIHIOBAHHA B HEMATHETOUYTIUBUX JIHIAK, 38 BUHAT-
KOM JIiHI# (Ha Kpafo Ancka), dKi BUHUKAOTH IPH Hepe-
XoIaxX MiZK CUIbHO 30yKeHnMy piBHAME (EP > 3 eB).

p=10
N ninil 1 2 3 4
A (uMm) 525.021 617.334 525.065 532.418
t—=J 1-6 4-13 4-17 9-19
a®D — 2D a®P — y*D%|a®P — y°P°|2°D" — 5D
EP (eB) 0.12 2.21 2.19 3.20
T T T T
Sg =0 [0.13] 0.40 |0.23| 0.35 |0.07| 0.26 |0.06| 0.15
Sy =0.01{0.16 0.40 |0.31| 0.40 |0.15| 0.31 |0.07| 0.19
Sg =0.11]0.17| 0.41 [0.34| 0.42 |0.19] 0.33 |0.11| 0.25
Sg =1 (0.17] 0.41 |0.35| 0.42 ]0.20| 0.33 |0.16] 0.28
JITP 10.17| 0.41 (0.35] 0.42 |0.21| 0.33 |0.19] 0.29
©n=0.3
Sy = 0.17] 0.48 (0.24| 0.33 |0.09] 0.26 (0.10{ 0.19
Sy =0.01{0.26 0.52 |0.37| 0.46 |0.20| 0.38 |0.13| 0.26
Sg =0.1]0.30] 0.54 |0.46 0.53 |0.29( 0.44 |0.21| 0.36
Sg =1 [0.31] 0.55 |0.50| 0.56 |0.34| 0.47 |0.29| 0.43
JITP |0.32] 0.55 |0.51| 0.56 (0.37| 0.49 |0.35| 0.47

Tabania 1. [enTpasphi 3agunikosl inTencuBHocT JtiHii Fe I mya xomomHol Mome i COHAYHOI TLIAMM.

JIiHili HeATpaIbHOTO 3as1i3a, 9Kl YTBOPIOIOTHCA B Me-
Kax rapadol MOAEJIl IIAMH, MEHIIO MIpOoIo Miamaia-
o1k mig BiuB He- JITP edektiB, ocklTbKu BOHU BUHIKA-
I0Th B JIEIIO HIXKYIUX Mmapax. KpiM Toro, mpyu BpaxyBaHHI
3ITKHEHDb TLIBKH 3 eJIEKTPOHAMHU MJId JIHIE y rapdadiii
ILIsIMI CTBOPIOBAHMI y BepXHIX mapax AedimuT yHKINI
UKepesa (3a paxyHOK edeKTHBHIMIOTO 36iAHEHHA Bep-
XHIX piBHIB (puc. 16)) KoMmeHcyeThea AedinmnToM Ko-
edirieHTa MOTJIMHAHHA Yepe3 3MeHIIeHHs HACeJEHOCTH
HUZKHBOTO PIBHA, OCKIJIBKHT BIAOYBAECTHCA 3MIIIECHHS TJIN-
GuH yTBOpeHHA JIHIA y rinbui (rapadving) BHYTpiurHi
mapu. Bracaimok mporo He-JITP menTpasnbHi sasmii-
KOBI inTeHCHBHOCTI iHIH 6yin3bki 1o JITP sHadens (auBs.
Tabir. 2).

Ha xpato mucka Conrg kapTraa Malizke Taka x. [lenr-
paJsbHi 3aaumKoBi iHTeHcnBHOCTI (He-JITP 3 ypaxysan-
HAM TLIBKH eJeKTPOHHUX 3iTKHeHb 1 JITP) Bimpisuaio-
Thed Ha 1-2 % y menTpl 1 Ha Kpato mucka CoHng: JimHil
BXKe Majike “TepMmaJsiizopBaHl” 31TKHEHHAMH 3 €JEKTPO-
HAMM.

SITKHEHHA 3 BOAHEM TEPMATI3YIOTH 30VIKEHHA Bep-
XHIX PIBHIB: mAedinut S; MPaKTUIHO 3HUKAE; TVIHOWHN
VTBOpPEHHA JIHI TpH IhOMY MaiizKe He 3MIHIOIOTHCA.
Bracaimok gomaTkoBol TepMaJsiizaliil 3ITKHEHHAMHI 3 BOJ-
HeM DYHKIIA JKepesia 301IbIIYEThCA, MO TPUBOIUTD 10
HE3HAYHOTO 301IBIIEHHA TEHTPAIBHOl IHTEHCHBHOCTH (Y
nopiBuanHl 3 S = 0) Ha 1-2 % (3a BurATKOM miHii N 3,
byHKINA TKepesa miel Tl gopisHioe ¢yukmil [Lianka
HABITH PN HAABHOCTI 3ITKHEHB TIIBKH 3 €JIEKTPOHAMH).
Ho Toro x, mpu Sy = 0.01 = 0.1 picT neHTpa bHOI 3a-
JIMIITKOBOL IHTEHCHBHOCTH MPUNUHACTHCA, To6TO S, = B.
[Tpu momasbimomy 361IbIeHH] S HACTAE TepMaJl3alid
nacemernocteit piBaiB-JITP. Ak Gaunmo, miuii Fe I, aki
VTBOPIOIOTHCA B TapAdlil IIdaMl, cJaaboqyTaNBl A0 31TK-
HEHb 3 BOTHEM, OCKIJIBKH BOHH BXKE JaCTKOBO “TepMaJii-
30BaHl” 31TKHEHHAMH 3 eJIeKTpoHaMu. [loBHa TepMasIiza-
Iis BUOpoMiHIOBaHHA (30y/KeHH it HaceIeHOCTI PiBHIB)
BimbyBaeThcd pu Sy > 1. Ak 6agmmo, sraus we-JITP
edekTiB Ha yTBOpeHHd JiHIH HesHauHuil; HuMT (y TEp-
oMy HabOJTHKEHH]) MOKHA 3HEXTYBATH.
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M. I. CTOOIIIKA

p=10
N ninil 1 2 3 4
A (uMm) 525.021 617.334 525.065 532.418
t—=J 1-6 4-13 4-17 9-19
a®D — 2"D"a®P — y*D°|a®P — y°P°|2°D" — D
EP (eB) 0.12 2.21 2.19 3.20
T T T T
Sg =0 [0.016| 0.42 | 0.12 | 0.18 |0.050(0.144 |0.034| 0.067
Sy =0.01{0.018] 0.42 {0.127|0.183| 0.05 |0.140| 0.04 | 0.07
Sg =0.11]0.018| 0.42 {0.13| 0.19 [0.050{0.144| 0.05 | 0.08
Sg =1 [0.018] 0.41 | 0.13 | 0.19 |0.049(0.142| 0.05 | 0.08
JITP |0.017| 0.40 | 0.13] 0.18 (0.046(0.135| 0.04 | 0.08
w=20.3
Sg =0 (0.017| 0.32 | 0.14 | 0.17 |0.068(0.095| 0.08 | 0.09
Sy =0.01{0.026{0.327| 0.15 [ 0.183| 0.07 | 0.10 [0.076] 0.09
Sg =0.11]0.029| 0.33 [ 0.16 | 0.19 [0.065|0.094| 0.09 | 0.10
Sgp=1 [0.03] 0.32 |0.16 | 0.19 |0.064|0.093| 0.08 | 0.10
JITP 0.03| 0.31 | 0.15| 0.18 | 0.06 |0.087| 0.06 | 0.08

Tabauia 2. [lenTpasnphi 3anmkosl inTencuBHocTi JiHiil Fe I myia rapsawol Mosesi COHAYHOI TLIAMM.

V. TEPMAJIISAIIS ITOJISAPT30BAHOTI'O
BUITPOMIHIOBAHHA

JIiHli, 9KI MU PO3IAAIaEMO, IYTIUBL 10 MarHeTHOrO
TOJIA: T fOro AI€f0 PIBHI ATOMa, PO3IIEILTIOI0THCA, a BH-
IPOMIHIOBAHHS IMOJIAPU3YETHCs. epes 3MeHLIeHHS KOe-
binmienra morMMHAHHA (BHAC/IIOK PO3IIEIIEHHA HA 3€-
€MaHIBCbKI KOMIIOHEHTH) MAarHETOUYTJIMBI JiHI yTBO-
pIOIOThCA B DINONMINK 1apax (3MINIEHHS BiI JEKITHKOX
IeCATKIB 10 HEeKITBKOX coTeHb KM [13]), mo sMmeHmrye
BrsiuB He-JITP edekTiB Ha yTBOpDEHHA TAKMX JIIHIH.

Ilonapusaliia BUOPOMIHIOBAHHA CHJIBHO 301IbIIyE
IIeHTpaJIbHI 3aJIMIIKOBI 1HTEHCHBHOCTI JiiHIA. aa xo-
sonuol Mmogmesl Ha 27%, 7%, 19%, 9% y mentpi 1 ma 31%,
9%, 17%, 9% na kparo gucka CoHI; OJ1d rapa9o]l ILIAMA
maemo: 26%, 6%, 9% 1 3% B mentpi 1 15%, 3%, 3%, 1% na
Kpafo AUCKa BIAMOBIIHO. 3MEHIIEHHA Uy TJIHBOCTH 7'g O
MarHeTHOTO TOJIA Ha Kpalo JHCKa IJIs rapadaol Momeml
OB A3aHO 3 BEJIMKNM TDAJi€HTOM (3MEHIIEHHAM) Mar-
HETHOTO NosdA. K BHIHO 3 Tabs. 1 (XoJomHa MOIENTh),
HEXTYBaHHA 31TKHEHHAMHI 3 aTOMaMU BOIHIO CYTTERO 3a-
puinye He-JITP edextn HaBiTh ¥ meHTpl Aucka CoOHIIA.
Tak, we-JITP mpodim muiit gepes 30iMHEHHA BEPXHIX
PIBHIB MEPEXOMIB PO3MINIEH] HIZKYE BiI TpodiaiB Ipn
Sg = 1ma 1%, 7%, 7% 1 13% B nentpi 1 na 4%, 23%,
21%, 24% na xparo mucka. JIiail N 2, N 3, N 4 gyr-
JIMB1 JI0 31TKHEHB 3 aTOMaMU BOHIO, OCODJINBO Ha KPato
amcka. YacTo BUKOPUCTOBYBaHI MarHeTOTY TJIXBI JIiHIL N
1, N 2, N 3 B yMOBax XOJOIHOI IJIAMEI TEPMATI3YIOTHCA
npu Sy = 0.1 B menTpi 1 npu Sy &~ 1 Ha Kpao AHUCKA.
Jlinia N 4 B nentpi gucka CoHIIA TepMaJsIi3yeThcd TPH
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Sp &~ 1; repmasnizanis ii Ha kpato ancka (¢ = 0.3) Buma-
rae MHOXKHUKa Sp, AKHI CYTTEBO MEPEBUILYE OTUHUITIO.

Ha puc. 3 mokaszami I- ta V-npodim Crokca Jrinil
N 3 B mentpi mgucka. Jlinia N 3 posmupena 3eeMaHiB-
CKUM PO3IIeNIeHHaAM 1 miangarae BinBy He-JITP edexk-
TiB (puc. 3a, Sp = 01 JITP). He-JITP edexrn 36inpury-
I0Th PI3HUIIO IHTEHCHBHOCTH KOJI0BOI mosapusanii (V-
curHaJ) Ha & 8%; IPH [IHOMY CHOCTEPITAEMO HEBETHK I
3CYB TOJIOXKEHHA eKcTpeMyMmy Ha = 0.005A, o mpuso-
IUTH 10 MOMUJIKM BM3HAYEHHs MarHeTHoro moJs & 8%
(puc. 36). He MeHII TOMIIKN BUHUKAIOTEH IPH BUKOPHC-
TaHHI IHBEPCHUX TPOTEAYP JJid BIATBOPEHHA TeMIepa-
TypHOTO ToJid. SIK BHIHO 3 PUCYHKIB, 3ITKHEHHA 3 BOII-
HeM ebeK THBHO TEPMAJTI3YIOTh 9K 3araJibHe BUITPOMIHIO-
BaHH#A, TaK 1 HOro KOMIOHEHTH (KPYTOBY TOJIAPU3AINIIO,
puc. 3 6), mounnatoun 3 Sy = 0.01, a mpu S > 0.1 mpo-
dimi Crokca moBHICTIO TepMadi3oBanl. AK yxKe 3ragyBa-
JI0Ch, Ha Kpato aucka CoHIlg KapTHHA aHAJOTI9HA, TPOTe
V-npodim Crokca CHIBHO MTPUTHIYEH] 301ABIIEHHAM JTi-
HIfiHOl TOJIApH3aIl 3a paxyHoK 301JIbIIeHHA KyTa MLK
BEKTOPOM MaTHETHOTIO TOJIA 1 HAIPAMKOM y 61K CIToCTepi-
raJa, a eKBiBaJICHTHI INUPWHHA JIIHIH 3MEHIITEeH], OCKIIBKH
BIIOYBAEThCA 3CYB HUITHOK YTBOPEHHA B OIK TeMIepa-
TYPHOTO TLIAATO.

Orxke, MarHeTOYyTJIMBI JiHII, AK1 BUHUKAOTH y Be-
JIMKHX MJIgMax MU Mepexoiax Mik MeTacTablJIbHUME-
HaMIBCTaOLIBHAME Ta MIK MeTacTablIbHUMMI, HalliB-
CTabLIBHEMHI PIBHAME — BHCOKO30YIKEHUME PIBHAMHE
(EP > 3 eB) Fe I tepmaJtisoBani 3iTKHEHHAME 3 HEHT-
paJIbHEM BOIHEM y HeHTpl 1 Ha Kpato aucka Comrgd. 3i
301TBIIEHHAM MOTEHITIAIY 30YIKEHHA PIBHIB Hagae Ty T-
JIUBICTD JIIHI] JIO 31TKHEHB.
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Puc. 3. Banexuicts npodinis Crokca Bim mapamerpa Sy mus A525.065 um Fe I (xosonma momess): a) I-upodini; 6)

V-npodii.

Hns rapsadgol Momesl IaMn gedpinuT GyHKI IKe-
peJia, BHACHIIOK 3ITKHEHb 3 aTOMaMW BOJHIO, 3HUKAE
npu Sy & 0.01 = 0.1 gaa Bcix JiHIA v MEHTPI 1 HA Kpaio
JIHUCKa; 9K BUIHO 3 TabJi. 2, BIUIMB 3ITKHEHD 3 BOJHEM Ha
TpodisIl MOJAAPH30BAHOTO BUIPOMIHIOBAHHA TAaKOXK He-
3HAYHUH, 4K Y BUTAJIKY HEMOJIsIPU30BAHOTO BUITPOMIHIO-
BaHHS.

Bigsmagmmo, Ha 3aKIHIEHH, O 0 XPOMOCHEPHHX JIi-
HIli OTpUMaH] pe3yAbTaTH He BIIHOCATHCA.

VI. BUCHOBKHA

Posp’asano 6araropisaeBy ne-JI'TP samauy neperocy
MOJSPU30BAHOTO BUMPOMIHIOBAHHSA B COHAYHUX MIAMAX.
PosrnganyTo nBi MomesTi IAM: XOJIOHA MOIETb (BeTNKa
miAMa) i rapada MoAe b (Masa miaama). [TokasaHo He-
obximaicTh pu He-JI'TP mocmmkenuax ypaxoByBarn 3i-
TKHEHHS 3 AaTOMaMW BOJHIO, dKi TPUBOIATH 0 TepMaJTi-
3allll BUIMIPOMIHIOBAHHA B COHATHUX IIAMax. OTpuMaHo:

1. B yMmoBax BesMKOI IJIAME MeTacTablIbHI i HaIlB-
cTablIbHI PIBHI 3acesieHl piBHOBaxkHO. HacesmenocTl cm-
JbHO 30ymKennx pisHiB (EP > 3 eB) mig BriineoM 3i-
TKHEHDb 3 aTOMaMi HEHTPaJTbHOTO BOAHIO 301JIBITYIOTHC
V BEpXHIX Iapax y 61K pPIHOBaKHUX 3HAUEHD, 3aJIHIIAIO-
YUCH HEJIOHACEJIEHUME, caMa JK IyTJIUBICTH BEPXHIX PiB-
HIB 0 31TKHEHD 31 301/IbIIEHHAM MOTEHINANLY 30y K ECHHST
3MEHIIYETHCsA. JITKHEHHS 3 BOIHEM CTBOPIOIOTH PIBHO-

BazKHI YMOBH yTBOpeHHdA JHIE Fe I Buputys mo Bucor
h = 340 &Mm.

2. 11 rapATol Mome Il AAME 31TKHEHH 3 BOJHEM BH-
piBHIOIOTE KoedimienTtn piaxmaenua Big JITP maa scix
PIBHIB, TOOTO TepMaJi3yiOTh 30VIKEHHsS PIBHIB; 31TK-
HeHHs 3 BogHeM cj1abo BILIMBAIOTH Ha HOHI3aIliiHy piB-
HOBary — HesHadHIH dediinT KoedimeHTa ToTINHaAHH T
30epiraeThCs: BCl piBHI menio 301IHeH] Ha BCIX BHCOTAX.

3. B yMmoBax BeJIMKOl MAAMH 3ITKHEHHA 3 BOIHEM
3MIACHIOITH TEPMAJI3AIN0 AK HENOJAAPU30BAHOTO, TaK
1 MOJIAPM30BAHOTO BHIIPOMIHIOBaHHA B JiHIAX Fe I,
AK1 BUHHKAIOTH IpH Mepexomax MK MeTacTablIbHUMH,
HaIlBCTabLIbHIMI-CIILHO3OYIKECHUME PIBHAME, a Ta-
KOXK [Jid 3abopOoHEeHWX JIHI MK MeTacTablIbHIMUI-
HaMBCTabLIBHUMI PIBHAMH, TOOTO I TaKWX JIIHIM
MOXKHA BEHKOpuCTOByBartu Habmamkenna JITP. 3i 36i1e-
IIEHHAM TIOTEHINANY 30yIKeHHs PIBHIB Tamgae qyTJIN-
BICTD JIIHI 00 31TKHEHb 3 aTOMaMM BOIHIO.

4. Tpodim Crokca minili Fe I gayrtaumsi mo 31TKHEHB
3 BONHEM; B YMOBax Bedukol miaamm mnpodimai CTokca
3raIaHnX JIHIE TOBHICTIO TEPMaJI30BaH] 31 TKHEHHAMM 3
aTOMaMt BOJHIO.

5. JIinil HEWTPAIBHOTO 31134, AKl YTBOPIOIOTHCA B Ta-
pAtiil IAMI, MEHIIOO MIPOIO MM gaf0Th /I BIJIUB He-
JITP edexrti; Bouu cIabOIyT/IWBI A0 31TKHEHD 3 BOJ-
HeM; I JiHIf (¥ Meax Momesi aroMa, AKYy MH PO3-
[JIAAEMO), 0 YTBOPIOIOTHCA B MaJtiit mirami, He-JITP
edbekTn HE3HAYHI, AIA HUX MOXHA (y mepiioMmy HabJiu-
JKEHH1) BUKOpHCTOBYBaTH rimoresy JITP.
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THERMALIZATION OF THE RADIATION IN SUN SPOTS BY COLLISIONS WITH
NEUTRAL HYDROGEN FOR NEUTRAL IRON LINES

M. I. Stodilka
The Ivan Franko National University of Lviv, Astronomical Observatory
8 Kyrylo and Mephodiy Str., Lviv, UA-79005, Ukraine

We solved the multilevel non-LTE polarized radiation transfer problem for a sun spot. T'wo sun spot models are
considered: a cool model (great spot), and a hot one (small spot). We studied an influence of collisions with neutral
hydrogen atoms on Fel levels populations, on unpolarized and polarized radiation in neutral iron lines. Neutral
iron lines that arise in conditions of a small sun spot are faintly sensitive to collisions with hydrogen atoms. In a
great spot collisions with hydrogen atoms thermalize radiation in the Fel lines that are formed due to transitions
between metastable, semistable-strongly excited levels and also in forbidden lines between metastable-semistable
levels. With an increasing excitation potential of levels the sensitivity of lines to collisions with hydrogen atoms
decreases. In compliance with NLTE studies it is necessary to take into account collisions with neutral hydrogen
atoms that lead to the thermalization of the radiation in the sun spots.
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