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,llaccepTarµtH COCTOHT H3 ;itByx qacTeA. ITepBaH qaCTL (rJiaBU 

I-IY) ITOCBffill8Ha pa3BHT.14Jl ueTO;ltHKH imepHOA raMMa-pe30HaHCHOA (HI'P) -

cneKTPOCKOITHH C TpeMH H3nyqaTemnlH ( S'i ~ , O 2.... H '"
9 s ... ) H 

H8KOTOpHM npHKJiaAHHM H aHaJIHTHqecKHM HCCJI8AOBaHHHM. BTopaH qacTL 

(rn.Y-X) COA8PDT pesyJILTSTH HCCJI8AOBaHHH CBOMCTB 6naattmero 

STOMHoro ·oKpyzeHHH Mecc6ayspoBCKOrO smpa B menoqHQJE8JI830CMHKaTHhllC 

cTeitnax {rn.YI), B cHcTeMe h S,+x {rn.YII) H B cnnaBe h 3 J/L 
{rJI.Yill HIX). 

ITOCKOJILKY nepBaH qacTL HOCHT npeuymeCTB8HHO ueTo,nHqecKHtt 

XSp3.KTep, oua uaqauaeTCH c o6mett xapaKTepHCTHKH sq,if)eKTS Mecc6ays

pa KaK o~oro zs ueTO;itOB cneKTpocitonu {rn.I). wopwa OAHHoquon 

Mecc6ayspOBCKOA JIHHD 6JIH3Ka K JiopeaqeBCKOtt. qHCJIO JIHHHA B O~OM 

cneKTpe - nepeueuuoe, saBHOHT OT xapaKTepHCTHK H3Jiyqammero smpa, 

C06AHH8HWI, B KOTOpoe OHO :SXOAHT, HaJIHqHH BHemHHX nonen HT.A. 

Eonee ;lt8TSJILHHe xapaKT8PHCTHKJ4 HI'P-oneKTpOB (nOJIOZ8HHH, HHT8HCHB

HOCTK H mHpHHH OTA8JILHlilX JIHHIIA) 38BKCHT OT psma CBOAOTB H;itpa H 

H;itepaoro ypOllHH, HOITOJIL3yeuoro AJIH Ha6JIE;lt8HHH 8ql(p8KTa Mecc6ayspa. 

IlepetJeHL STKX CBOffOTB ( M, E0 , 't" , /or~ , /"t.
1
s , Qo,,. , 

Q., ' r ' L, r ' ol... ' t:i.R/R ) co;itepDT KaK xopomo 
•3f Ot>, •J• 

Ta6yJIKpOBaHHHe B8JiiNHHH, TSK H Pim xapaKTepHCTHK,· onpe;iteJieHHe 

KOTOphllC MOZ8T 6HTL o~on H3 sa;itaq HI'P-cneKTPOOKOnu. 

BHA Ha6JimAS8MlilX cneKTPOB onpe;iteJIH8TCH TSKZe B3aHMO;iteffCTBH8M 

smpa C BHemHHMH nonmm H qacTzqaua. BTo Il03BOJIR8T HaXO,nHTL 
0 Ill, /1 E~ ~ B8JiiNHHH r , A 110) , V lo) , H (o) , saBHCffillH8 OT 

CBOACTB HCCJI8AY8Moro BemecTBa. IIOAP06Hoe pacCMOTpeHHe B3aHMOCBH3K 

STHX xapaKTepHCTHK C Apyrua CBOACTBSMK TBep;itoro Tena npOHSBO,nHT

CH B rJiaBe Y. 
BucoKoe OTHOCHTeJILHOe saepreTaqecKoe paspemeaae imepaoro 

raMMa-pesoaaaca ( r/E ~ ro-12 + ro-15) ~oaBonaeT HsyqaTL BecLua 
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uanue penirrHBHCTCKl4e aqq>eKTU H 5\WleKTli, CBHSaH!We C Tlll'OTeHHeM. 

ManaH a6cOnDTHaH mHpHHa fll'P - naun {10-B + 10-lQ SB) D03BOnHeT 

HCcne'AOBaTI, neJWn Ha6op CBepXTOHKHX BSaHMO'AencTBan wecc6ayapOBCKO

ro HJ1pa c oxpyxeHHew. 

BTopaH rnaBa .ztHccepTa~ CO'AepuT onacaHl4e axcnepaweHTaniiHon 

TeXHwtH H BOnpocoB, CBH3aHHWC C npueHeHl4eM BuqacnaTeniiHWC waml4H 

npa npoBe'AeHHl4 axcnepuweHTa 14 ~nH o6pa60TKH peayniiTaTOB. B Hen 

UOEHO HanTH onucaHHe CKOpOCTHOrO cneKTPOMeTpa {aneKTpOHHKa, 

BH6paTop) 14 peayniiTaTu ero acnUTaHd /l/. OCHOB!We H~ea KOHCTpyK

nu onacaHHoro cneKTpoueTpa 12 , 31 onpaB'Aana ce6H Ha npaKTHKe. 

K ax qacny cne~eT OTHeCTH MHOrocqeTqHKoBun pexu pa60Tli M03Y a 

perucTpawm cnexTpa B Teqeaae nonaoro nepao~a ;ltBUeHHH BH6paTopa. 

Onpe~eneHHoe BHWlaHae y~eneHo 'AeTeKTopy rawwa-KBaHTOB H 

cneKTpoweTpaqecKon annapaType, annapaType 'AnH aawepeHHn npa 

HHaKHX a BliCOKHX TeunepaTypax o6paana 14 Texuonoru nparoTOBneazH 

wecc6ayapoBcKoro zanyqaTenH 57co. 

MaTeuaTl4qecxaa o6pa6oTKa wecc6ayapo»cKHX cnexTpoB Benacii 

weTo~ow aaueHiimHX KBa'ApaTOB B npe~onoxeuu, qTo ~pwa O.ztHHoqaon 

wecc6ayapOBCKOA nHHHH xopomo annpOKCH11!4pyeTCfi nopeaneBCKOA KpHBOA. 

OcHoBaaa nporpawwa o6pa60TKI! noaBonaeT o6pa6aTuBaTii cneKTpu, 

CO'A6Pllt8.lllH8 'AO 12 XHHd. Ia6o BC8 napaweTpli MOryT paccuaTpaB8TI,Cfi 

ueaaB14c1oum:wl4, nu6o aa qacu 143 HHX wory-? 6HT:& aanozem,1 orpaaaqe

HHH, BUT8KalllllH8 143 l))aazqecKHX.coo6pazead. TaKHMH orpaHJA8HllflllH 

woryT 6liTii: l))HKca!Vlfi xaxoro-u6o napaweTpa, npapaBHl!Bauae ~Byx 

HnH 6onee O'AHOPO'AHWC napaweTpOB {a11DnHTY;lt, m11pu), OTHOCfilllllXCfi 

K paauw nuaRM, 14 T.;it. / 4/. ]lpyroa BapaaHT nporpawwu noaBonaeT 

onacuBar» cnexTp cynepnoaHW1ei1 3eewaHOBCKHX "meCTepoK", Ka:s.ztaa 

143 KOTopwc xapaxTepa3yeTca ae3aBHC14MliMH napaweTpawu: awnnaTy~oA, 

XUJAeCKWI C;ltBJ4I'OM, warHIITHWI nonew Ha H'AP8 H KB~pynOJII,HliM 

paclllenneHl48M. 
4 

,llBe ;ltpyrwc nporpa.MMbl noaBonimT BmacnaTii rpa~aeHT aneKTpa

qecxoro no:irn H 1.1armi1THOe none, co3~aBae1.10e aoaauu a uarHHTHliUH 

1nnona1.111, 0Kpyllta1J111ruia aa6paHHliH yaen pemeTKH. K qucny BonpocoB, 

CBfiaaHHUX C HcnoniiSOBaHHeM SBM, cne~eT O'?HeCTH.'lHCTO TeXHM6CKYll 

npo6neJ.!Y BliBO~a 6oniimoro KonMecTBa aKcnep!4MeHTaniiHWC ~aHHWC Ha 

aHanHaaTopa H Hx BBO~a B SBM. 8Ta npo6neua TaKEe 6una ycnemHo 

pemeHa c yqacTHeM aBTOpa nyTeM paapa60TKH TeXHlltJecxoro a nporpa1.1-

MHOro o6ecne'leHHH CBH3H aauepHTeniiHOro neHTpa C BU'lHCnHTeniiHOi,! 

uamHHoil / 5/. 

PaaBHTHIO MeTO~OB Hl'P-cneKTpOCKOnHH c 11TPY~HUUH 11 Mecc6ayapOB-
n--, '"ss CKID.IH HanytJaTellfiMH Z:h 14 ..., nOCBfilll8Ha Ill rnaBa ,llHCCep-

Tanaa. 0CHOBHH8 peayniiTaTli BTHX uccne~OBaHd ony6nwtOBaBu B 
pa6oTax / 3, 6-IO/. J4ccne~OB8HRfi C IV!ls..., 38TP~B6Bli 1.1anoia 

aKTWlHOCTiilO HCTO'lHHKa H npHCyTCTBH6U 6oniimoro l))oHa peHTreHOBCKHX . ,~,r 
nyqen, BOSHHKalllllHX npa aneKTpOHHOu 3aXBaTe B t:~ • Ilocne;ltll1>1> 

TPY~HOCTI, B 3Ha'lHTeniiUOi,! uepe Y'AalIOCI, 0601TH IlyTeU np.1111e11e1IHH 

nponopnuonaniiHoro ctJeTtJwta B Ka'lecTBe 'AeTeKTopa ra1.11.1a-aanytJeHaa. 

B nepBwc onurax 161 o6HapyllteH al))l))eKT peaoHaHcuoro norno~euaa a 

TeM cauuu no~TB6PJlt'AeHa cxeMa pacna'Aa IY
95""' • B ~aniiHettmeu 131 

6un aauepeB CKOpOCTHOA cneKTP B 5"".a. 03 H accne~oBaBa 3aBHCHMOCTI, 

B61IH'lHBli pe30HaHcHoro norno~eBHH OT TOn~HHU nornoTHTena. !43 8THX 

~aHHHX onpe~eneuu HHKHfiH rpanana BpeueBH U3HH B036yit'A6HHOrO 

COCTOHHHfi nepexo~a 22 KSB 't" ~ 4.10-9 ceK, Koal))l))anaeBT KOB-

B6PCHH ypOBHfi 22 KSB ,J... = 41+12 a cnHH L, ~= 5/2. Bee aTH 
- OJ• 

'AaBHUe B 'A8XI,HeAmeM 6unH IlO'ATBep~eHu accne~OBaHHfiMH ;ltpyrHX 

aBTOpOB /II' 121. B HCC:!I6'AOBaHRfiX c °' 2:-., yxe B nepBOl1 pa6oTe/7 / 

BliHCHH:!IOCI,, 'ITO 3KCDepHM6HTli C STU 1430TOilOM BeCI,Ua TPY'AOeMKH 

H3-aa xpal1ne·uanol1 BenHtJHHli Ha6n1>'Aaeuoro aqxlleKTa. B ueTannHtJecxow 

UHHKe Ha6n1>~aewun 5\WleKT cocTaBnim ~ 2.10-4 OT peracTpapyeuon 
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14HT8HCHBHOCTH. CneitYD~HM waroM HBHnOCD H3MepeHHe 3HepreTaqecKoro 

cneKTpa peaoHaHcHoro norno~eHHH B orui:ca qaHKa 181. OnuT noTpe6oBan 

paapa60TKH HOBOro Tl!Ila CKOPOCTHOro cneKTpoweTpa c KBapqeBHM 

BH6paTopou B KaqeCTBe aneueHTa, 3a'Aall!llero CKOPOCTD OTHOCHT8JlDHOro 

'ABHX8HHH. B 3TOM onuTe Ha6JIJJ'Aaewtt .$I)eKT yxe COCTaBJIHJI ~ 2.10-3• 

lllapHHa Ha61.1D~euott nHHHH npeBuwana ecTeCTBeHHyro npawepHo B 2-3 

paaa. B cneKTpe CO'A6Pllta.nHCD yKa3aHHH Ha npacyTCTBHe CB8pX'l'OHKOtt 

CTPYKTypu, KOTOpaH, O'AHaKO, He 6u1.1a paapeweBa. XOTH nocJie'ABHtt 
'~2 ·onuT H HBHJICH cy~ecTBeBHHM warow B pa3BHTHH cneKTpOCKOnHH C LJ., 

MaJIOCTD .$I)eKTa H KOPOTKl4H nepHO'A nonypacna'Aa MaTepHHCKOro H'APa 

n Get (T112 = 78 qacoB) 'AeJiau HeBoa11oxHHMH 601.1ee 'AeTanDHHe 

HCCJ18'AOBaHHH. 

Cne'AYID~Htt cepDeaHlitt weTO'AffqecKHtt war 6u1.1 C'Aenaa HaMH 

nocne HeKOToporo nepepl:llla H aaKJIJJqanca B paapa6oTKe TOKOBoro 

MeTO'Aa perHCTpaqW! uecc6ayapOBCKHX cneKTPOB 191 H M6TO'AHKH 

nparoTOB1.!8HHH B6CDMa Cl4JlDH!lX 143nyqaTe1.1ett ' 164 /IO/. Bee STO 

n03B01.!141.!0 cy~eCTB6HHO ( _. B 200 paa) COKpaTl4TD npO'AOJIXHTeJIDHOCTD 

143MepeH:iui no cpaBH6HHID C o6uqHott nocTaHOBKOtt onUTa. Kpowe Toro, 

HaMl4 upOB8'A6HH HCCJ18'AOBaHHH BmtHHHH ycJIOBHtt npHl'OTOBneHHH HCToq

Hl4Ka a nor1.10THTe1.tH ua BenaqHHy Ha6JIJJ'Aaeuoro .$IleKTa. Ha ocHOBe 

3Tl4X paapa60TOK HaqaTH HOBHe 14CC1.!8'AOBaHHH 3q)~8KTa Mecc6ayapa 

B '
12~ . 8aueTHM, qTo no peaynDTaTaM onHTa 181,cornacHo MO'ABJID

HHM IlP8'ACTaBJI8HHHM /I3/, B8PXHHH rpaHHqa aneueHTapHOit ~HHH HMeeT 

3HaqeHH8 f <. 5.Io-2° CM. 

8aBepwaeT nepBYID qacTD ;ltl4CcepTaI!l'IH r1.1.IY, B KOTOpott co6paHH 

HTOrH PH'Aa aHa1.!14Tl4qecKWC 14CCJ18'AOBaHHtt C 
Sic 

r~ • C IlOMO~DD 

lll'P-cneKTpOCKOnHH B03MOX8H aHal'IH3 CHnHKaTHOit, cynD~li~Ott·H M8T-a1.1-

1.1aqecKOit ~3 xe1.1eao-KaMeHHllX MeTeOpHTOB /I4/_ B HeKOTOpmc 

c1.1yqaJIX B03MOXHO npHMOe onpe'A81.!8BH8 COCTaBa B np8'A81.!ax 0T'A8nDBOit 
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~aau. Mecc6ayapoBcKaa cneKTpocKonua noa»o1.1aeT yBepeHao H'AeHTH~a-

qrpoBan H paa'Ae1.tan qJdCTHe ./. a t" - r~poo~acnH xe1.1eaa /IS/. 

B03MOXHOCTH aHanuaa H8CT8Xl40MeTpaqecKmc r~pOOKl4C1.!0B f!BJif!llTCH 

MeHee nepcneKTHBHHIIH. IlpH JdCC1.!8'AOBaHHl4 H8CT8XHOM8TpaqecKHX 

J..- r~pOOKl4CJIOB xeneaa yCTaHOB1.!8HO /I6/, qTo B CHCTeMe reTHT -

BO'Aa qJ4cTOyY reTHTY COOTB8TCTBY8T npocTott uecc6ayapoBCKHtt cneKTP 

C O~HM 3HaqeH!48M H~. n»a 3HaqeHl4H H3W~• nOHB1.!HDTCH npH 

7+8 MOJI.% 1436HTOqHOtt BO'AH• Ilpe'AnonaraeTCH, qTo npa STOtt KOHij8HTpa

q!4H BO'AH o6paayeTCH HOBSH ~a3a, OTJIHqam~aHCH npacyTCTBl48M 'AByxBa

neHTHOtt ~opw xeneaa. 06naCTD c~eCTBOBaHJdf! STOtt ~a3H npOCTHpaeTCH 

no KpattHett uepe 'AO 12 1101.1,% H2o c»epx ~opwy~ ,l- &ODH • 
Ilpa accne'AOBaHHH npapo~wc cynD~~OB xeneaa Ha ocuo»e aHa

JIJdaa Koppe1.1aqait wew Pfi'AOM napaueTpo» (XHMJ4qecKatt C'A»Hr - 'AJil4Ha 

CBH3Jd fi - $ ; COOTHOm8HH8 uew Ha6JIJJ'AS8WM KBa'ApynonDHHM 

pac~en1.1eHH8M H ommaeMHM no MO'A8l'IH ToqeqHllX 3Spfi'AOB) Y'AaeTCH 

KJiaCCH~HI!l'IPOBaTD BaneHTHHe COCTOHHHH xeneaa H THn Xl4JfflqecKott 

CBHSH /!?/. 

IloKaaaHo, qTo .$IleKT Mecc6ayapa uo:11teT 6HTD c ycnexou nplrDle

HeH 'AJIH OllP8'A8Jl8HHH WlDM8HHTa 14 uarHeTHTa B THTaHOMarHeTHTOBllX 

PY'AWC /!8/. 

BTopaa qacTD 'AHCcepTaqHH nOCBf!IlleHa aayqeHHIO CBOitCTB 6n14zaff

mero aTouHoro oKpyxeHHH uecc6ayapoBcKoro a~pa B paaJIHqHllX T»ep~ 

T81.!ax. OnacaHl4!l SKcnepHMeHTOB llP8'AW8CTByeT Y rnaBa, CO'A8PEa~aH 

KpaTKHit 1.!HTepaTypHHit o6aop BJIHHHHH 61.tuaitwero aTOMHOro OKPYX8Hl4H 

Ha Ha6JIJJ'Aaewe uecc6ayspo»cKHe napaueTpH (wapHHY JIHHHH, no1.1oxeHae 

OT'A81.!DHOtt 1.!HHHH, KBa'APYll01.!DHOe 14 uarHHTHOe CB8PXTOHKl48 pac~enJieHHH, 

HHT8HCH:BHOCTH JIHHllit). 
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IlpH HCCJle'AOBaHHH zene30CO~epxamwc menoqHl:lX c11n11KaTHIDC 

CTeKOJl /l9/ Y'AaJIOCb npocne~llTb KaK 3a BaneHTHUUll, TaK 14 3a 

CTPYKTypllllMH COCTOHHHJUIR xene3a B CTeKnax. TaKwc B03MOllHIDC 
C" :Z+ ell+ 

COCTOHHHii qeTupe: I -c H r.< B pOJif!X M0~14WHIW.TOpa ceTKH 

H CT6Kn006pa30BaTeJIH. IlpH MaJll:lX KOHUeHTpauRl!X ( ~ 1 MOJI.% F;,_ D.3 

E6Jle30 B OCHOBHOM ~BYXBaneHTHO H arpaeT pen» CTeKnoo6pa30BaTeJIH 

C KOOp~HaU110HHID4 qncnoM 4. Ilp11 IlOBUWeH1111 KOHU6HTpaunn f;~o, 
r-2.+ 
r~ B OCHOBHOM CTaHOBl1TCH MO~HWRK~TOpOM C6TIW C KOOp~RHaUROH-

ct+ 
HUM qncnou 6, a 'AOJlH COCTOHHHfi .~ HenpepuBHO yMeH»maeTCH. 

YBennqeHRe KOHUeHTpaqRR 

CTeneHH ere OIWc.~eHHH C 

CBUWe IO MOH.% ~z. 0.3 

zene3a npRBO'AHT K IlOBUW6HRIO WOpMaJII,HOfi 
c-1+ F.'+ ,-t 'AO c. , npwrnu B o6nacTR 

rl+ 
npeo6na'AaIOmRM COCTOHHH6M HBnHeTCH r~ 

B ponR CTeKnoo6pa30BaTeJIH. Ha paBHOB6CRe 

3aMeTHO BJillHeT B~ MO~RWRKaTopa { K, N~ 

ca+ cl+ 
re ~ ,-t B cTeMax 

' Li. ) H ycnOBRH 

BapKH cTeKna (OKRCJ114Ten»Hue, BOCCTaHOBRTeJI»Hue). Ilpll KOHUeHTpa

U.IIBX CBume 7 Mon.% Fc.~o, mapnHa JlRHHfi B CKOpOCTHUX cneKTpax 

nepecTaeT 3aBHCeT» OT COCTaBa, qTo yKa3UBaeT Ha H6143MeHHOCTb H 

ynopa~oqeHHocT» 6JWxafimero oxpyxeHHH zene3a npa BapuanaHX cocTaBa 

cTeKna. MHKpocTpyKTypa 6nnxanmero OKpyxeHWi xenesa B cTeMax He 

COBna~eT co CTpyKTypon p!I,?ta KPHCTaJinlillecKlil.X zeneSOCRJIWtaTOB, 

uccne'AOBaHHhlX uaua (snR~o~, 6aoTl4T, wnoronl4T, poroBaa oduaHKa, 

srHpHH, WaHJIHT). 

06HapyzeHo cHcTeuaTHqecKoe pacxoJ1QteH14e uew XHMlf'lecKHM 
c" r~ onpe'AeneHneu OTHocmen»Horo co~epxaHRH •~ ; r< 14 uecc6ayspoB-

cKRMH peaymTaTaUR. BepOHTHOll nplf'IHHOfi sToro pacXOl!Qt8HRH HBnHeTCH 

OKRcneHHe qacTR ABYXBaneHTHOro zeneaa 'AO TpexBaJleHTHoro npa 

paCTBOpeHHR CTeKJia 'AnH XliMRqecKHX onpe'AeneHHfi. 
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Cne~10men Hccne~oBaHHOll cHcTeuon (rnaBa Yll) nepeueHHoro 

cocTaBa HBnHeTcH uouocyn»w~ xene aa ~ S,n f 20f. B OTJillq14e 

OT CTeKon, sTa Cl4CTeua o6n~aeT npoCTpaHCTBeHHOfi ynop!I,?toqeHHOCTblO 

CTPYKTypu, o6paaya o6uqHufi KPHCTann. 0'AHaKO yaIW· KaTROHHOfi no~

pemeTKH npa X ; 0 MOryT 6UTb aaHHTU nH60 aTOMaMR zeneaa, nH60 

OCTaBaTbCH nycTUMH. 8To - npRMep CTpyKTypu BUqRTaHRH, KOTOpaH 

coxpaHH6T ycTofiqHBOCTb BilnOTb ~o ~ = 0,15. CTOnb BUCOKaH KOH

neHTpauaa BaKaHcRfi B o~on no'ApemeTKe noaBonana npocne~RT» aa 

143MeHeHHHM14, npORCXOAHmRMR KaK C aTOMaMR xeneaa - 6nWKa.fim14Ml4 

COCe'AHMR K BaKaHClffl, TaK 14 B uenou BO BCeM KPRCTanne. Co6CTBeHHO 

npe~MeTOM accne~oBaHRH 6un~ aaBHCHMOCTb WOPMU CKOpOCTHUX cneKTpOB 

OT COCTaBa npn KOMHaTHOfi TeunepaType. Bcero 6uno HCCJ16'AOBaHO 

22 CRHTeTHqecKwc o6paaua B HHTepBane X = O + 0,14 a 13 npapo~

HUX o6paauoB B o6nacTH X = O,IIO + o,ns: AHanua uecc6ayspoBcKlil.X 

cneKTPOB Il03BOJillJl C'AeJiaTb cne~y10mue BUB0,7:U,I. 

B Cl1CTeMe ~ s,,.. np11 X> 0 He B03Hl1KalOT TpexBaneHTHue 

COCTOHHHH xeneaa. Ilocne~Hee OCTaeTCH 'AByxBaneHTHUM, o~aKO np11 

B03pacTaHRl1 X npORCXO'ART yc11neHae CTeneHH KOBaneHTHOCTH CBH38H 

F.e- S 11 .S-S • O~a BaKaHCl4H yMeH»maeT uarHRTHOe none Ha !J,?tpax 

meCTl4 aTOMOB xeneaa, HB1IHIOmwccH 6JIHEafiml4UH COC6'AHMl1 K BaKaHCHR 

B C - nnocKOCT.14 11 He yueH»maeT none 'AnH aTOMOB xeneaa, HBnHIOIIU!X

ca 6JIHEafimRMl4 COC6'AHM14 K BaKaHCHH B'AOJlb OCR C. 8TOT peayn»TaT 

yKaSUBaeT Ha cymecTBOBaHl46 CRJlbHOro KOCBeHHOro 06MeHHOro E3a.14UO

~encTE14H Mew aTOMaU.14 zeneaa g C - IlJlOCKOCTH C noMO~bD aHROHOB 

cepu 143 coce~wc nnocKocTen. 

KBa'APYilOJlbHOe BSaauo~ellcTBHe B {; S,u nonHOCT»D o6yCJIOB-

neHO pemeTOqHOll KOUilOH6HTOll rpa'A.146HTa SJleKTpliqecKOrO IlOJlH (r8Il). 

He IlO'ATBepl!QteHa UO'A6Jlb CTpyKTypu ~fSS, npe~nozeHHaH EepTO, 

PacXOJIQt6HHH C STOll UO'A8JlbD 14M6IOTCH B 'AByx cymecTB6HHUX OTHOmeHHl!X: 
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·a) Halm He Ha6JIIOAeHU TpexBaxeHTHUe COCTOHHl4H zexesa; 6) q14cxo. 

pa8Jil4qHUJC He8KBl4BaJieHTHUX COCTOHH14ff ABYXBSJleHTHoro zexesa 14 ·HX 

HHTeHCHBHOCTl4 He COOTBeTCTBYM Olm]tae11uM H8 MOAeXl4. 

OTueqeHa BO8MOlltHOCTL cy~eCTBOBaHHH AByx THilOB 6JIHZHero 

nopHAKS B pacnoxozem114 BaKaacwt, nepecTpottKS KOTOpwc npHBOAHT 

K Wa8OBUM npeBpa~eHHHM, 

nBe rxaBu - Yill HIX - nOCB~eHU onHCSHHIIJ OilUTOB no HCCJieAO

BaHWD aqxpeKTOB 6xmtanmero aTOIIHOro OKpyzeHHH B CHCTeMe F.;-Jll 14 

B oco6eHHOCTH B cnxaBe Fe3 Al 121 - 251. OcaoBaue pesyxLTaTs 

aTwc 14ccxeAOBaHl4fl sa.ltJIIOqaBJTcH B cxeAYm~eu. 

06aapyzeaa o6xacTL cocTaBOB 14 TeunepaTyp cnxaBa, BHYTPH 

KOTOpott CKOPOCTHOM cneKTP COCTO14T H8 AByx KOMilOHeHT - uarHl4THOR 

H napauarHHTHOtt. IlpeAnoxaraeTCH, qTO 'ABYM KOMilOHeHTall cneKTpa 

COOTBeTCTBYJOT ABe aTOMHUe IlO'ApemeTKH, COAePZSlljRe aTOW zexesa 

c pasx14qaw 6x14zattmau oKpyzeHaeu. 9.rH paaJIRIIHH cy~eCTBeHHu ,ltJIH 

o6~HCHemtH aa6JIJ>ASBmWCCH H8MeHeHatt CKOpOCTHlllC cneKTPOB B6JIH314 

TOqKH aTOMHOro ynOPHAOqeHHH O'AHOtt li3 IlOApemeTOK, ilccJieAOBaHHH 

Kl4HeTHKH AOCTUeHHH paBHOBeCHOro COCTOHHl4H B6JIH314 aToro WS3OBOro 

nepeXOAa o6Hapyuxa KaqecTBeHHOe IlOAO614e BpeMeHHOff 3aBHCHMOCTl4 

MaKpOCKOill4qecKoll HaMaraaqeHHOCTH H MHKPOCKOnMlleCKOll 11HaMarHMlleH

HOCTH11 (ymapeH14H) napaMarHHTHOtt KOIIIlOHeHTU cneKTpa. nxn 14HTepnpe

TaqHH KaK MaKpOCKOnHqecKoro HBJieHHH 11ABOffHOtt TOqKH K10pa11 , TSK H 

11ecc6ayapOBCKOro IlOBeAeHHH STOMOB xeJie3a npeAJIOZeHa MOAeJIL, 

corxacao KOTOpott ynOpfiAoqea14e OAHOtt H3 IlO'ApemeTOK conpOBOJQaeTCH 

HepaBHOBeCHWI paaynOpfiAOqeal4eM Apyrott llOApemeTKH, B STOii COCTOH

HHH cnxaB o6nSAaeT MaKpOCKOnaqecKott aa11ara14qeHHOCTLIIJ, KOTOpaH 

BMecTe C pasynOpfiAOqeHHUM COCTOHHl4eM cnJiaBa CTS6HJili8HpyeTCH 'AOCTa

TOqHO CHJILHUU BHemHHM uarHHTHliM noxe11. IlocXe'AHee o6cTOHT8JILCTBO 

IO 

IlOATBepJE,lteHO aKcnepueaTaJILHO nyTeM liCCJieAOBSHHH 11ecc6ayapOBCKHX 

cneKTpOB cnxaBa · hJ.Af B uarHHTHOM noJie npa Te11nepaType, 

6JIH3KOR K TOqKe ynopfiAoqeHHH 1251. 
AJI»TepHaTHBHOe o6~HCHeHHe - 'ABYXWa3HOCTL cnxaBa - TaKlte 

6UJIO npeAMeTOM OT'AeJILHoro aKcnepHMea;aJILHOro asyqeHHH 1241 H He 

IlO'ATBep'AMOCL, 9.rOT peayJILTaT HaxO'AHTCH B corJiaCHli C PfiAOM 

nocJie'AffHX HCCJieAOBaHatt cnJiaBa ~JJI./ 'Apyrwc aBTOpOB / 26 • 271. 
3aKJIIIJqHTeJILHaH, X rxaBa IlO'ABOAHT liTOr BTOpott qacTH 'Al4CcepTa

Itl4H. B Hell noKasaHO, qTO awweKT Mecc6ayapa HBJIHeTCH BeCLMa 

aqxpeKTHBHUM MeTOAOM 'AJlH liCCJieAOBSHHH CBOttCTB 6xuattwero aTOMHOro 

OKpyzeHHH B TBep,lll,IX TeJiax. Ca11a o6JiaCTL HCCJieAOBaHHtt HBJIHeTCH 

BeCLMa liHTepecHott, npaqe11, HCXO'AH li3 xapa~TepHCTHK 6xuattmero 

STOIIHOro OKpyzeHHH, BO8MOZHO nJIOAOTBOPHO~ paccMOTpeHHe PHAS 

ApyrHX CBOflCTB TBeP'AllX Tex, B TOM qzcJie H MSKPOCKOilliqecKHX. 

Bu BO As. 

I. CO3'ASHU 3 THna CKOpOCTHIDC cneKTPOMeTpOB: cneKTpOMeTp C 

CHHYCO14'ASJILHlill 3aKOHOM 'ABHlteHHH ,ltJIH HCCJieAOBaHatt C ~,f:e H 

tv95..,; cneKTpoueTp c noCTOHHHoR cKopocTLIIJ AJIH 14ccxeAoBaHatt 

""2 C "°' i cneKTpoMeTp C CHHycoH,1taJILHliM 'ABHlteHHeu 14 TOKOBSM MeT0-
,1 :2 

ADM perHCTPSitHH AJIH 14CCJieAOBaHatt C Z::'1 • 0'AHOBpeueHHO OO3'AaHU 

annapaTypa 'AJlH 14CCJieAOBaHlitt B mHpOKOM TeunepaTypHOM HHTepBaJie 

(4,2 + 1200°K), nponopq14OHaJILHsfl cqeTqHK ,ltJIH per!4cTpaitl4H MHrxoro 

ra11Ma-14a~eHHH, MeTo~ nparOTOBJieHl4H 11ecc6ayapOBCKWC 143JiyqaTe-
n, S1r ''".S xett Z:1-\ , r.c. H .., • 

2. CO3AaHli nporpa1111u MaTeMaTaqecKott o6pa6OTKH CKOpoCTHUX 

cneKTPOB, BuqacxeH14H rro 14 uarHhTHOro 'AHilOJILHOro B3814MO'AettcTBl4H 

B paMKaX MOAena Toqeqnott pemeTK14; paapa6oTaHu Bonpocu OBHBH 1431,1e

paTeJILHux yCTpottoTB C 8BM. 
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3. B HCCJie'AOBaBHHX c IQS .., onpe'AeJieHH mapHHa peaoHaHcHott 

JIHBHH, BepOHTBOCTL HcnycKaHHH 6ea OT'Aaqa li cnim B036YE'AeHHoro 

COCTOHHHH. 
,~., 

4. B liCCJie'AOBaHHHX C ~~ onpe'AeJieHa Ha6JIID'AaeMaH ruapHHa 

ypoBHH, IlOCJIJZHBman 'AJIH oneBKR BepXHett rpaHan~ aneueBTapHOtt 'AJIHBH. 

5. ~OKaaaHa B03MOEHOCTL npaMeHeHHfl flI'P-cneKTPOCKOilHH :ztJlfl 

aHaJIHT~eCKHX HCCJie'AOBaBHll EeJieao-KaMeHHUX MeTeOpHTOB, rH'APOOKHC

JIOB,EeJieaa, meJie3HCTWC MHHepaJIOB ll IlPHPO'AHbDC cyJILWH'AOB xeneaa. 

6. B 111enoqgozeneaocHJIHKaTHl:lX CTeKJiax c IlOMOl!ILD flI'P-cneKTpO

CKOnHH Y'AaeTCH npocJie'AHTL aa BaJieHTHHMli H CTPYKTYPBHMH COCTOHHHH

MH xeneaa. 

7. B cHCTeMe F.e 5,+x c pocTOM ll36HTKa cepu npoacxo,1lllT 

yueHLWeBHe acpqieKTRBHOro aap~a nO'ApeweTOK F;. a 5 , yMeHL

waeTCH Hi Ha 6nalltattmax coce'AHX K BaKaHcRR xeneaa, He B03HHKaeT 

TpexBaJieHTHbDC COCTOHHHll xeneaa. He nO'ATBeP'AWiaCL MO'AeJIL BepTO 

'AJIH cocTaBa F;t Sa, • 

8. liiccne'AOBaHH oco6eHHocTH noBe'AeBHH cnnaBa f,;3 ./ll. 
Ilpe'AJIOEeHa MllKPOCKonw:recKaH MO'AeJIL, o6~HCHHIDl!laH KaK MaKpOCKOnH

qecKHe aHOMaJilili, TaK li peayJILTaTH flI'P-HCCJI8'AOBaHHll. BunonBeHH 

'AOnOnHHTenLHHe OllHTH, nO'ATB8PE'Aam111ae npe'AnaraeM]'D HaMH IIO'A8HL 

a onp0Bepraro111ae aJILTepnaTHBHyD ranoTeay o 'AByxwaaHOCTH cnnaBa. 

OcHOBHl:le peaynLTaTu npHBe'AeBHbDC B ,1lllCCePTan1m HCcne'AOBaHHll 
ony6n:wtOBaHH B pa6oTax /I-IO, I4- 251 H 'AOKHa'AHBanHCL Ha COBe111aHHmc: 

I) Pa6oqee coBe111aHae no acpcpeKTy Mecc6ayapa, ,lly6Ha, I962. 

2) Bcecoroanoe c0Be111anae no acpweKTy Mecc6ayapa, MocKBa, I966. 

3) 3 uewHapO'AHaH KOHWepeHqHH conaanHCTHqecKHX CTpaH no llpHMeHe

HHHU a~KTa Mecc6ayapa (THXaHL, BeHrPHH, I969). 

I2 

4) BTopaH M8H'A8JieeBCK8.H .1lllCKYCCHH no XHUHH KpHCTannmecKWC 

OKHCJIOB H xanLKOreHH'AOB, ieHHHrpa'A, I969. 
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