
OB'bE~MHEHHbIM l1HCTJ1TYT H~EPHhIX HCCJIE~OBAHMM 

{_ 1'7-, l U..:.. ..£,, 

, I 9o~ 

nAEOPATOPl1.H HilEPHb!X TTPOEnEM 

T. M. MyMHHOB 

HCCJIE,l{OBAID1E 
B036Yl,l{EHHYX COCTOHHHA H,l{EP 

6-5240 

C~EPH'IECKOA, ,l{E«lPMHPOBAHHOA H TTEPEXO,l{HOA OBRACTEA 

METO,l{OM 3A,l{EPDHHYX COBnAD,EHHA 

CneqM8JlbHOCTb 055 - cl>H3HKa aTOMHoro Jl,lq)a 

II KOCMHqecKIIX JlyqeA 

ABTopeqiepaT nuccepTSUHH Ha COHCKSHHe yqenoA 
CTeneHH KSHAHASTa ~H3HKO-M8T8M8THqecKHX HayK 

ily6Ha 1970 



+· 

'.·· 

·,, i 

/:' 

, j 

~ Pa6ora BblilOnHeHa 13; ira6op~ro'imn si.nepHb!X npo6neM 06'be.;. 

mrnea:Oro nHCTHT}'Ta si~epHbI~;H;~ne.noBam1ii: • . ' 
.• , , . . I ,. . ·.. '. . , 

. H;y'!Hb!li: ~yK·O~O.Q~Tellb: 

, KaH.nn.nar cpnanK<>-Mare1.1ar11;eCKHX aayK, · ,' " 

B,A.' Mopoao11 _·. 
( ,' :· f •• ,. • .- .,, - .- : • ~-- ·, :_ 

· OcpnunanbHbie 'onnoaeHTbI: 
' • • ~ < V ' 

.n0Kr9p , cptt3HKO~M~ re~aT11~7cK11x · HayK . 

·._·,., 

. ; ~aiin11~aT~q>1!31!KO;:;MaTeM8Tl!'l~C~H~' aayK: i -'' .. 
· .. . •· . . ., . : . · · , · ··.. B,A. •KapHayxoB' 

Benymee Hay'!HO-l!CCnel{OBaTellbCKOe yqpeJK,neHne:. __ 
<< : . :, . . ·,,· '·' /;_,;, ::•,·,••.',·_,:- /'., .. ' 

_Pa.n11eBblH IIHCT!!TYT: focy.napCTBe~Ha,ro: KOMl!TeTa no ncn~n~-· 

: 30BaHHIO 'arOMHOli: 3H~prnir.' ~ 

' 

• .. :ABT~pecpepar paao~naH .·.1970'.~. 
. . ' . " ' •,!-..''• 

. , , . 1 19?(\f; 
: ~a aacenaHHII Y'leHOI'O COBeTa n'a6o_pa;<:>~HII SIAeJlHbl{ npo6neM '•"' 

06'beAHHeHHOI'O IIHCTHTYTS mi~pHbIX, 11ccne.n6BaH,Hll; ·;. Lly6a~; Mbc::. 
, .. ,_, ' . "'\. . 

KOBCKOil 66nacr11. - \. 
·F 

· C .iuicceprau11ell MOJKHO oaHaKOMl!TbCSI B 6116nn11oreKe OH.RH, __ .... - ' - ' 

·.::._; 

. . ., \ ' 

·•Y'leHb!H CeKper,apb CoBeTa'• 

KaHLlHAaT 'cp11.j~KO-t,1a;eMaT1!~9CKIIX'. ~ayK 
, ! ·i._' •. ,._ . , ' -~:.i, ' ' . ·, - -- . 

O;A. 3al1M11.nopora., ,, 
. \, ~ ::- . 

'/ 

\_'.' 

l 
. --~ 

.J 

. ¥ 
! 

i 
l 
j 

ill.. 

T.M. MyMHHOB 

J1CCJIE~OBAID1E 
BO3BYI,ll;EHHHX COCTOHHJ10 H~EP 

6-5240 

C~EPJ1'IECKO0, ~E~PMJ1POBAHHOR H IlEPEXO~HOR OBJIACTER 

METO~OM 3MEP:«AHHiiX COBilA~EHJ10 

CnelU(aJlbHOCTb 055 - 4'H3HKa BTOMHOro B,qpa 

H KOCMHt18CKHX J1yt1eA 

ABTopecpepa:r LlHCCepraun11 Ha COHCKaHHe y'leHoll 
crenean KaHLlHLlaTa cp1!3HKO-MaTeMaTll'leCKHX HayK 

oo-w,~oou~ min~l 
, ~l~ l~JlOO.'ffiJ i 

!I Ew'~&Jlll½r:rrr:!-Ii\ _J k~~~~~.?~~~.~-



,,. 

H ccnsAOBaHl!SI BSpOHTHOCTSli ansKTpOMarHIITHbIX rrspsXOAOB 

rrp11 paAl!OaKTl!BHOM pacrraAS ASIOT USHHYIO IIH¢0pMaUHIO O CBOHCTBaX 

H CTPYKTyps B035YlKASHHb!X H OCHOBHbIX COCTOSIHHll aTOM!!b!X HASp. 

TaKl!S CBSASHIIH. SIBnHIOTCSI Kpl!TSpl!SM rrpl!MSHl!MOCTI! cymsCTByIO

Illl!X MOASnbllb!X ITPSACTaBnSHl!ll rrp11 o5'bSICHSHIII! CBOHCTB HASP, a 

TSKlKS crroco5cTByIOT AanbHslimsli paapa5oTKe Tsop1111 aToMHoro 

HApa. 

BspOS!Tl!OCTII ansKTpoMar'lll!TllbIX rrspSXOAOB orrpSASnSIIOTCSI 

pa3nH'IllbIMII rrpSIMblMI! 11 KOCBSHHbIMI! MSTOAaM11. OAHIIM 113 TSKIIX 

MSTOAOB HBnHE!TCSI MSTOA 3aASplKaHHblX COBITaASHIIH, KOTOpblll IT03B0-

nHST ycrrswl!O 1!3MSpS!Tb BpSMSHa lKll3HII B035ylKASHHblX C0CTOS!Hllll 

-11 
HASP BITnOTb AO 10 CSK. 

HacTOHIIlaH AIICCSpTSUIISI> HBnHSTCSI qacTb!O 11ccnsAOBa

H11li, rrpOBOAIIMbIX B OHHH B .!ly5Hs, ITO 11ayqSl!l!IO B03-

5ylKASl!HbIX COCTOSIHl!li HSHTPOHOAS¢HUl!Tllb!X rrspsXOAHbIX, c11nb

HOAS¢OpM11poBal!HblX II c¢ep11qscK11X SIASp. OTII HApa 5binll 

rronyqsl!bI KaK rrpoAyKThI psaKu1111 rny5oKoro pacmsrrnsH11H 

Ha Au Ta II Gd rrpll 06nyqsa1111 IIX rrpoTOl!aMI! c 

aHspr11sli E P = 660 MaB Ha c11axpou11Kn0Tp0Hs OHHH. 

B paQOI'.S OCHOBHOS BHl!MaHIIS 5hinO YASnsHO 113yqea1110 

BPSMSH lKl!3Hl! B035YlKAeHHb!X COCTOS!Hllll KOpOTKOlKIIBYIIlllX HASP 

11 C03AaHIIIO arrrrapaTypb! AnH 113MSpSHl!ll BpSMSH lKll3HII HAepHbIX 

ypoBH.eli B HSHO- 11 cy5HaH.OCeKyl!AHOM A11arraaoae. 

.!lnccepTSUIIH COCTOIIT 113 BBSASHHSI II WSCTII rnaB. 

8 IT e p BO li r n a Be OITHChiBaSTCSI anrrapa Typa, C03AaHHaH 

aaM11 AnH nccnsAoBaHnH MeTOAOM aaASplKaHHbIX e- y coBrraASHllli 
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B036y)KAeHHhIX COCTOSIHHll SIAep. O<:HOBOll 9TOll annapaTyph! HBnSieT

CSI MaI'HHTHO-nHH30Bblll 6eTa-cneKTpoMeTp C TpeyronhHOll qiopMOll 

MaI'HIITHOI'O nonH. (pnc. 1) • OTnH'IHTenhHaSI 'IepTa 9TOI'O npn6opa ,':,_ 

ero yH11BepcanhHOCTb II npocToTa KOHCTPYKUIIH np11 AOCTaTO'IHO 

xopow11x ocHOBHhIX xapaKTep11cT11Kax - caeTocnne H paapeweH11n. 

TTpn6op oco6eHHo yAo6eH AnH np11MeHeHHS1 B ycTaHOBKax AnH na

MepeHnft BpeMeH )Kll3HH SIAepHb!X ypoaHeft ( TpaeKTOpHblll paa6poc 

aneKTpOHOB np11 AnllHe TpaeKTOpllH 30 CM He npeBbJWaeT ~ 1· CM). 

PeaynhTaThI MeTOAll'IeCKIIX nccneAoaau·11ft n0Kaaan11, 'ITO no oc

HOBHhIM xapaKTepncTIIKaM ·nocTpoeHHblll HaMII 6eTa-cneKTpOMeTp 

/1/ 
npeBOCXOAHT CBOll npOTQTHn - cneKTpoMeTp fepXonbMa • Baa-

BHCHMOCTH OT ycTaHOBneHHOI'O paapeweHIIS! CBeTocnna Hawero npn-

6opa MeHHeTcg B npeAenax OT 1 % npH paapeweHIIH 0,8% AO 5,5% 

np11 paapeuieHnn 4%; y cneKTPOMeTpa fepxOnhMa - oT 1,2% np11 

paapemeHIIH .1,2% AO 4,5% npn paapewennn 5%. TTocTpoeHHhift cneKT

poMeTp noaaonHeT H3MepS!Tb cneKTpbi KOHBepCIIOHHhIX aneKTpOHOB 

a o6naCTH OT 20 AO 800 K9B. 

TTpH 113y'IeHIIH KOpOTKO)KHBYIUIIX paAHOaKTIIBHbIX 1!30TO-

noB Ba)KHOe 3Ha'IeHl!e np1106peTaeT 6bICTpbill noHCK Heo6XOAHM0ll 

AnSI npoaeAeHH.11 H3MepeHHll KOHBepCHOHH0ft nHHHH aneKTp0HOB. C 

aToft nenbIO 6hma paapa6oTaHa H ocymecTBnena CHCTeMa aBTo

Ma TH'IecKoft peI'HCTpaUHH cneKTp0B KOHBepCH0HHb!X aneKTpOH0B C 

Bb!BOAOM AaHHblX Ha_ MHOI'OKaHanhHblll aHanH3aTop HMnynhC0B. 

Ha 6aae ynoMHHyToro 6eTa-cneKTpoMeTpa 6hma coaAaHa yc

TaHoBKa AnH H3MepeHHll BpeMeH )Kff3HH Boa6y)KfieHHh!X COC~OSIHHll 

SIAep B HaHo- H cy6HaHoCeKyHAHOll o6naCTH (pnc. 2). TTpH 9TOM 

6hmH H3I'0TOBneHbl 6nOKH .11nepHOll aneKTpOHIIKH, BKnIO'Ia1011.me B 

ce6.11 qJOpMHpoaaTenH HaH0CeKyHAHbIX HMnynhC0B, Bpe'r,,rn-aMnnHTYA

Hhlll K0HBepTop, nHaeiIHbie ybnnHTenH, AHCKpllMHHaT0pbI, cxeMbl C0B

naAeHHll II T.A. no CBOl!M BpeMeHHblM xapaKTepHCTHKaM 9Ta ycTa

HOBKa HaXOAHTC.11 Ha YPOBHe ny'IWIIX B MHpe anan0I'H'IHh!X ycTpoiICTB. 

BpeMeHHOe paapemeHHe ycT~HOBKH B 3aBHCHM0CTH OT 9HepI'HH Bh,-

Aen.11eMbIX Hany'IeHHll MeHS!eTC.11 OT 1,6 HCeK An.11 Ee= 47 K9B 

H Ey = 600-900 K9B AO 0,5 HCeK AnH Ee = 220 K9B H 

600-900 K9B, 

4 

E = y 

Bhma OTpa6oTaHa MeTOAHKa naMepeHllll apeMeH )Kll3HII SIAepHblX 

ypoBHeft no MeTOAY CABHJ:'a ueHTPOB T.ll)KeCTII KPHBhIX aaAep)KaHHbIX 

11 MI'HoaeHHhIX coanaAeHnft B cy6HaHoceKyHAHOM A11anaa0He annoTb 
. -11 

AO l •10 ceK Aa)Ke np11 yMepeHHOM BpeMeHHOM paapeweHIIH ycTa-

HOBKH ( 2 TO "" 1 HCeK). CyIUHOCTh. npeAnO)KeHHOll MeTOAIIKII aaKmo

'IaeTC.11 B np11MeHeHHH nonynpOBOAHHKO!;hlX IICTO'IHHKOB caeTa (cae-

TOBbIX AHOAOB Ha OCHOBe Gap AnH KOHTpon.1111 y'IeTa anna-

paTypHb!X aqiqJeKTOB, npHBOA.IIIUHX K cMeIUe HHIO ueHTPOB T.ll)KeCTH 

HccneAyeMhIX BpeMeHHhIX pacnpeAeneHHft. TTpoaeAeHHhie HCCneAOBa

HH.11 C uenhIO ycTaHOBneHHSI npHMeHHMOCTH 9TOI'O MeTOAa noKaaa

nH, 'ITO npeAenbHaSI OWHOKa, BHOCHMa.11 IIM B H3Mep.11eMoe BpeM.11 

. -11 ) 
)K!I3HH, He npeBbIWaEl.T 1 % _(npH 2 TO = 1 HCeK ~ T= l •10 CeK ' 

-12 
a cpeAHeKBaApaTH'IHa.11 owa6Ka He npeBh1waeT 0,2% ( ~ T =2•10 ceK). 

Ha OCHOBe MaI'HHTH0-nHH30BOI'O 6eTa-cneKTpOMeTpa 6bma 

TaK)K8 co6paHa ycTaHOBKa 6hICTpO-MeAneHHhIX e-y COBnaAeHHll C 

paaperuaIOIUHM BpeMeHeM OT 10 AO 100 HCeK AnH HtcneAOBaHll.11 

cxeM pacnaAa .11nep. 

H eK0TOpbie aaAa'IH pewanHCh HaMH Ha CUHHTHnnHUHOHHOll ycTa

HOBKe y-y aaAep)KaHHbIX coanaAeHHiI, Ha KOTopoft MO)KHO 6hmO 

aHannaHpOBaTh BpeMeHa )K!I3HH .IIAepHblX ypOBHeft OT 1 HCeK AO 

5 MKCeK. 

BO BT Op Oft I' n a Be paCCMaTpHBaIOTC.11 MeTOAbl o6pa60TKH 

peaynbTaTOB ll3MepeHnft Bpe111eH )KH3HH .IIAepHbIX ypoBHeft H MeTO

Ahl aaanHaa CUHHTnnn.11unoHHhIX raMMa-cneKTpoB coanaAeHHiI. 

T-p e T b .II I' n a Ba noCB.IIIUe Ha HCcneA0BaHHIO BpeMeH )Kff3Hll 

. + + 
ypoaHeft 2 n 4 poTaUHOHHOll nonOCbl OCHOBHb!X COCTO.l!Hllll B 'IeT-

HO-'I8THb!X .l!Apax OCMll.11, ap611.11 11 AHCnp03H.II. YcnOBH.11 H peaynh

TaTbl ll3Mepeanft npeACTaBneHhl B Ta6n. 1. 
+ + 

3aa'IeH11.11 nepll0AOB nonypacnaAa AnH ypoaneft 2 n 4 B .IIA-

pe 
1840s onpeAeneHhI anepBbie, a B pHAe ocTanhHhIX cnyqaea no

nyqeHhI 6onee .Q0CTOBepHbie AaHHbie. Ha pnc. 3-6 npeACTaBneHhl 

apeMeHHhie cneKTphI, aaper11cTpnpoBaHHh1e npn 113Mepeansix BpeMeH 

)Kll3Hll ypOB}!eft B 'I8TH0-'IeTHbIX .l!Apax Os 
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I 

0TaoweHHH npaae.neHHhIX aepoHTHOCTell B (E2, 4+ ➔ 2 +)/B (E2,2 + ➔o +) 

B npe.nenax aKcnepHM0HTanbHhIX OUIH60K coana.na!OT co 3H8'l0HH0M 

1,43, BbITeKalOIIlHM H3 o6o6meHHOll Mo.nena SIApa. 

P acc~oTpeaae xo.na H3MeHeH11SI 3Ha'leHHll KBa.npynonbHhIX 

MOMeHTOB 'leTHO-'l0THbIX sr.nep Os , Er H Dy (p11c. 7) B 38B11-

CIIMOCTH OT MaCCOBOl'O 'lHCna A noK83bIBaeT, 'ITO 3TII H3MeHe-

HIISI H8XOJ:1SITCSI B CO!'nac1111 C 0606meaaoll MO.nenb!O sr.npa: KBa.npy

nonbHbie MOMeHTbl YM0Hblll8IOTCSI no Mepe npa6nm1rnHHSI K l'P8HHU8M 

o6nacTH .ne1popM11pOBaHHhIX SIAep 150 -s_A :; 190. 

XapaKTep 113MeHeHHSI 3KCIIep11MeHTanbHhIX 3Ha'leHHll KBa.npy-

nonbHhlX MOMe.HTOB .nnsr sr.nep Os II Dy B 38BHCf!MOCTII OT A 

AOBOnbHO I'py6o on11cb1BaeTCSI 3H8'l0HHSIMH KBa.npyrronbHblX MOMeH

TOB, pacc'lllTaHHhlX C HCIIOnb30B8HH0M pacnpe.neneHHSI 3apsr.na sr.npa 

. /2/ 
1pepM11eBCKOl'O T11na (pacqeThI fapeeaa H .np. ) • .Unsr SIAep Er 

xapaKTep H3MeH~H~SI TeopeTll'l0CKHX 3Ha'leHHll KBa.npyrronbHbIX MO

M0HTOB aoo6me He COBIIaJ:taeT C 3KCnep11MeHTanbHb!M, 11HTepecHO 

OTMeTHTb CKa'lKOo6pa3HOe H3MeHeHH0 KBa,npynonbHblX MOMeHTOB 

B 38B RCHMOCTH. OT A J:llISI SIAep Os • l130TOnhI Os neJKaT B ne-

pexo.naoll o6naCTH, l'J:le MOlKHO OlKHJ:l8Tb H3MeHeHIISI sr.nepHbIX CBOHCTB 
'· 

npH nepexo.ne OT .ne1popM11pOBaHHblX SIAep K cipepH'leCKIIM, Pac'leTbl 

MHHHManbHOll aaepl'flll' .neipopMaUIIII .nnsr H30TOnOB Os I npoae.neH

Hbl0 KyMapoM H EepaHJKe 
131 

Ha ocaoae aenaaellaoll a.n11a6aT11qec

Koll TeOpHII, Y'l11Tb!B810lllell napHhie nn10c KBa.npynonbHhie OCTaTO'l

Hbie B38HMO.nellcTBIISI, noKa3bIB8IOT, 'ITO npH nep'exo.ne OT A = 
= 186-188 K A= 190-192 BHJ:l KpHBOll noTeHuHanbHOll aaep!'HH 

MeHSieTCSI OT CIIMMeTpH'lHOH K 8CHMMeTpH'lHOH, BoaMOlKHO, 3TO 

SIBnSieTCSI npll'IIIHOH CKa'lKOo6pa3HO!'O H3MeH0HIISI CTa611nbHOH ipOpMbl 

SIApa, 

B 'l0TBepTOH !'naae o6cyJKJ:l8IOTCSI peaynbT8Tbl 113Me

peHHll BpeMeH lKH3HH HlllKHHX B036YlKJ:l0HHbIX COCTOSIHHH B cqiepH

'leCKHX SIApax Pr H La , YcnOBHSI II pe3ynbT8Tbl H3MepeHHH 

np11ae.neHbl B Ta6n. 3. Ml-nepeXOJ:lbl MelKAY: HCcne.nyeMhIMH II oc

HOBHbIMH COCTOSIHHSIMH (aa IICKnlO'leHHeM nepexo.na 97 K3B B 
133

La) 

Bbi3b!B8IOT orrpe_.neneHHbill IIHTepec B CBSI3H C TeM, 'ITO 3TII nepexo

J:lhl aanpemeHbl no KBaHTOBOMY 'lllCny e 
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136 
BpeMeHa lKll3HII ypoaaeil 108,8 KSB B Pr , 119,4 KSB B 

135 La 11 97,0 KSB B 
133 La onpe.cteneHbI anepab!e. 3aa'IeH11ll nep110-

. . . 139 
J:{OB nonypacna.cta YPOBHeil 113,8 KSB B Pr 11 130,7 KSB B .•. 

133 La yTO'IHSHbI, 

no SKCnepl!MSHTanbHbIM 3Ha'I0Hlll!M nep110.ctOB nonypacna.cta 

11ccne.ctyeMbIX cocrol!Hllil II Ha oCHOBe .ctaHHbIX o np11Mec11 o 2= E2/Ml 

Bbl'Il!CneHbl KBa.ctpaTbl MaTpll'IHb!X aneMeHTOB II ij>aKTOpbl 3aMe.ctne

Hllll Ml-nepeXOAOB, a TaKlKe ij>a~TOpbl ycKopeHl!ll E2-nepeXOAOB 

OTHOCIITenbHO o.it~o'IaCTll'IHbIX 3Ha'Ie~11il (Ta6n. 4 ' p11c.8). 

H;11po 

I39p't 

1361\-

I39£a. 

I35l11. 

I33l11. 

I33la. 

Ta6n11ua 4 

BepOl!THOCTII Ml- 11 E2-nepexo.ctOB OTHOCIITenbHO 

OAHO'IaCTll'IHblX 3H8'I0Hl!Il II KBa.ctpaTbl MaTpll'IHbIX 

aneMeHTOB Ml-nepexo.ctoB B_ l!.ctpax Pr ( A =139,136) 

11 La ( A = 139,135,133) 

~,, 
K8:B L-ii, --I,7i1 /Faa11 (MI) F ycit(E2) l/{l2 (MI) 

II3,8 7/2+- 5/2+ 402 20,6 0_,IB 

108,8 1+-+ 2+ 428 24,2 0,17 

· P Cd 5/r~J 7/2j 

165,81 5/2: ➔ 7/2+ 635 5,5 _ 0,II6 

II9,4 7/2+ ~ 5/2+ 266 14,7 0,26 

130,7 7/2+ - 5/2+ 225 22 0,32 

9.6o 3/2+ - 5/2+ ~ 2I 

Ilony'IeHHbie HBMII pe3ynbTaTbl 11 ·cpaBHSHl!e !IX C CIICTeMa

TIIKOil f -aanpemeHHbIX nepexo.ctoB r11na P(g 7; 2 ➔ c\;;2 ) noaaon11no: 

1) IlOATBep.ctl!Tb KBaHTOBbIS xapaKTepl!CTIIKII OCHOBHbIX 11 11ccne-

.ctyeMbIX COCTOl!Hllil B ll.ctpax 
139 Pr, 136 Pr, 139 La, 135 La ; 

10 

i -

·_i._i_i_j'; 1h \ 
J· 

:,: . ), 

I 

·'1J:", 
' ~ " 
i ·;. 

1: ! 
\ 

2) .ctnll OCHOBHOI'O II B036ylKA0HHOI'O COCTOl!Hllil 136 Pr ycTa""'. 

HOBIITb CTpyKTypy cocTOl!Hllil/P(g 
7

;
2
),n(~;

2 
)/ 11 /P(d

5
;

2
l,n(d 

3
;

2
)/ 

COOTBeTCTBSHHo; 

13·3 
3) aaKn!O'IIITb, 'ITO ypoBeHb 130,7 KSB a La ll~~eT KBaH-

TOBbJe xapaKTepl!CTIIKII l1T=7/2+ , a ypoaeHb 97 KSB l!MeeT, 

IlO-BIIJ:ll!MOMY' 3Ha'ISHl!e cn11Ha 3/2 +. 

EonbIUy!O ponb B CHSITIIII f-aanpera B 11ccne.ctyeMbIX nepe-

xo.ctax, KaK n0Kaaan11 Bbl'IIICneHllll Mal'pll'IHbIX aneMeHTOB Ha OCH0-
/4/ . 

Be CX0Mbl Ap11Ma , nO-BIIAIIMOMY, cne.ctyeT OTHeCTII aa C'IeT 

CMSWl!BaHl!ll KOH<j>11rypau11il. 

B Il ll TO il I' n a Be paCCMOTpeHbl peaynbTaTbl no e-y COBilalle-

. 139 · 
Hlll!M npll pacnane Nd, KOTOpbJe noaaon11n11 YTO'IHIITb CXeMy B03-

6ylKll0HHb!X ypOBHeil 
139 Pr . B cneKTpe COBilallSHIIIl o6HapylKeH 

IIHTeHCIIBHblil aHHIII'llnllUIIOHHblil IlllK, KOTOpb!Il He MOlKST 6b!Tb 061,gc-

139 /5/ 139 
HeH B paMKax cxeMbI pacna.cta · · Nd . • B cxeMy pacnalla Nd 

BB01l0H HOBb!Il ypoBeHb C SHepr11eil 2315,5- KSB. 

Ha ycTaHOBKe y-y 3allep>KaHHblX COBila1leH11il 6binO 113MepeHo 

BpeMll lK113HII ypoBHll C 8Hepr11eil 822 KSB ( I" = 11 /2-) 139 Pr. 

IlepllOll nonypacnalla STOI'O COCTOl!Hllll OKaaanCll paBHbIM T ½ = 

= 36,78::_ 2,03 HCeK. _AHan113 BepOl!THOCTeil nepeXOllOB 708,1 KSB 

(M2) II 821,9 KSB (E3). pa3pl!>Ka!OIUIIX COCTOl!Hlle 822_ KSB, Il03BO

n11n IIHTepnpeTllpOBaTb np11pony ypoBHll KaK cynepn0311UIIIO OKTY

nonbHOil B116pau1111 'ISTH~-'IeTHOI'O OCTOBa l!llpa II OllHO'IaCTll'IHOI'O 

npoTOHHOI'O COCTOl!Hllll d 5/2 -: /3 -. d 5 /2 / 11/2 - . 

B We CT Oil I' n a Be nepe'I11Cnl!IOTCll OCHOBHbie peaynbTaTbI,_ 

npellCTaBneHHble B llllCCepTau1111, II llenaJOTCll KpaTKIIS BbIBOllbl. 

1. Ebin C031laH KOMrrneKC arrnapaTypbl llnll 113MepeH11il BpeMeH 

lK113HII ll/l0pHbIX ypOBHeil_ B HBHO- II cy6HaHOC0KYHllHOil 06nacr11. 

+ + 
2. IlpOB01l0Hbl 11ccne1lOBaHl!ll BpeMeH lKll3HII YPOBHeil 2 II 4 

porau110HHOil nonoCbl OCHOBHblX COCTOl!Hllil B 'IeTHO-'IeTHbIX c11nbH0-

1l8ij>OpM11poBaHHblX llllpax Er II Dy. II llllep Os B nepeXOllHOil 

06nacr11. HaMepeHHbie nep110llbI nonypacna.cta 11ccne.ctyeMbIX cocTol!-

-11 -9 
HIIM HaXOllHTCH B llll8Il830He OT 4·10 CeK llO 2·10 CeK. 
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a. HccneaoaaHhI apeMeHa lKHSHn f -aanpemeHHhIX nepexo-
136 13 9 

AOB B cqiepll'IeCKHX HApax Pr , Pr , 133 La· , 135 La n 139 La . 

Ilm1 sraep Pr n La npoaeaeHa cucreMaTrrKa f -aanpemeHHhIX 

nepexoaoa, Tuna P ( g 7; 2 ➔ d 5; 2 ) • npoaeaeHo cpaaHeHne sKcrre-

prrMeHranhHhIX peaynhTaTOB C Teopuell, H caenaHbl BblBOAbl O CTpyK

Type rrccneayeMblX COCTOSIHHli. 

4, HccneaoaaHa cxeMa ypoaHell 139 Pr , aoa6ylKAaeMhIX npu 

pacnaae 139 Nd , u onpeaeneHa npupoaa naoMepHoro cocToSIHllSI 

c sHeprueli 822 KSB B srape 139 Pr. 

OcHOBHhie peaynbTaThI, nanolKeHHbie B anccepraunrr, AOKna

Ahrnannch Ha MelKAyHapoAHOM CHMnoarryMe no CTpyKType S!Apa 

(Ily6Ha, 1968 roa), Ha XIX elKeroaHoM coaemaHnn no sraepHoli 

cneKTpocKonnrr rr crpyKType aTOMHOro S!Apa (Epea~H, 1969 ·roa) 

n Ha XI coaemaHHH no sraepHoli cneKrpocKonnrr Helirpoaoaeqiuunr

HhIX naoronos ll Teopnrr aeqiopMHpOBaHHhIX S!Aep (Ily6Ha, 1969 roa) 
/6-13/ 

rr ony6nnKoBaHhI B pa6orax 

n Ii T e p a T y p a 

1. T.R. Gerholm, I. Lindskog. Ark.Fys., ~ 171 (1963). 

2. F,A. Gareev, S,P. Ivanova, v.v. Pashkevitch. npenprrHT OH.RH, 

E4-4704, Ily6Ha, 1969, 

3. K. Kumar, M. Baranger. Nucl.Phys., A122, 241 (1968), 

4, A. Arima, H. Horie, M, Sano, Progr.Theor.Phys.,12,567(1957), 

5, M.n. Asorrraa, B.n. IloKyaosa, )l<,T. )Kenes, B.r. KannHHHKos, 

fl, nunTaK, Y, Haaapos, fl. Yp6aHeU, AHHOTaUHH AOKnaAOB HU 

X: cosemaHHH no HeliTpOHOAeqirrUHTHblM uaoronaM H TeOpHH 

srnpa, Ily6Ha, 1967; OH.RH, 6-3699, Ily6Ha, 1968, 

6, B.A. Moposoa, T .M. MyMnHoB, nperrprrHT OH.RH, P13-3437, 

Ily6Ha, 1967. 

7. B.A. Moposos,. T.M. MyMuHos. npenprrHT OH.RH, 13-4625, 

Ily6Ha, 1967; nT3, 1, 53 (1970). 

8, B,A. Mopoacis, T.M. MyMHHOB, B.H. Paaos, B,H, Crerafrnon, 

npenpHHT OH.RH, 13-5195, Ily6Ha, 1970. 

12 

~ 

9. T. EsAHKe, H.r.. 3attueaa, B.A. Mop030B, T.M. M°yMHHOB, 

c. Csnsm1<eaHy. npenpHHT OH.Sm, 6-4350, Lly6lia, 1969; 

.Rnepaasr !f>ifsaKa, li., 481 ( 1970). 

·10. B.A. Moposos, T.M. MyMHHOB; A,E. 'XanaKynos, Coo6meairn 

OH.RH, PB-,5201, Lly6aa, 1970, 

11. T. EsnaKe, B.A. Moposos, T.M. MyMHHOB. Marepaanh1 MelKnY

aaponaoro caMnoanyMa no crpyKType l!llPa, crp. 21, Lly6-

Ha, 1968; OH.RH, Ll-3893, Lly6aa, mas • 
12, P. Ea6anlKaHoa," B,A.- Mopoaoa, T,M, MyMHHOB, B.11, Paaoa, 

A.E. XanaKynoa. Coo6menae Ol1.Rl1, P6-5200, Lly6aa, 1970. 

13. T. EsnHKe, B.A. Mopoaoa, T.M. MyMHHOB." nporpaMMa H re-

3HChI noKnanoa Ha X~ elKeronHoM coaemaHHH no sraepnoli 

cneKrpocKonaa H crpyKType smpa. •ttayKa~, crp. 87, 1969, 

PyKonacb nocrynana B nanarenhCKHll orn~n 

9 monsr 1970 rona. 
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