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Pa6oTa BHUo~eHa B Ra6opaTOpBI ~epHHX npodneM 06~e~eH
Horo KHCTHT,1Ta ~epHHX HCC~e~OBSHHi. 

Hayqmd: pyxoBO~e;n, 

lt8JI.II)f.IJ;aT <JIH3JIKO-MaTeMaT:H'i9CKJIX Hayx 
CTapDIHi Hay'Ui!il COTpy~ 

~aJil>HHe OimOH9HTH: 

~OKTOp ~3JIKO-MaTeMaTHqecKJIX HayK 

~aT <JIH3JIKO-MaTeMaTH~ecKRX Hayx 

T .M.MyMmioB. 

H.H.IlHToB , 

A:A.CopoMH. 

Be.IJYIIlee · npe.nnpJJJITHe - llifcTJITyT <JIH31IKH AH RaTB. CCP • 

3amJITa COCTOHTCH "--" I9?9 ro~a 
B " " ~acoB Ha.sace~aHBI cneuzanxsxpoBaHHoro Y~eHoro co
BeTa ~-047.01.03 npz ]a6opaTopHI ~epHHX npo6~eM 06~e~eHRoro. 
KHCTHTyTa ~epHH.X .HCMe~OBa.Hd, r.~6Ha, MOCKOBCKOi O~CTR, 
Ra6opaTopm:r ~epHHX npodneM OIDm. 

C ~ccePTauRel MOZHO osHaxOMHTl>CH B 6x6~oTexe OMBH. 

ABTOpe~paT pa30MaH " " I979 ro~a. 

Y~eHHI ceKpeTapr, cne~~3HpOBaHHoro 
CO BeTa 

KaJlJOI.I!B.T (flr3JIKO-MaTeMa~eCKRX Hayx lD.A.Ba.TYCOB 

"\ 

AxryaJil>HOCTl> rrpo6~eWI. HacTomnaJI pa6oTa, HBJiilnilaJICH ~acTl>JO 

HCMe~oBaHRfi CBOHCTB B036~eHHHX COCTOHHRH H6HTpoHO~e~THHX 
H30TOIIOB pe~oseMe~HHX a~eMeHTOB, npoBO~JIHX B Jia60~TOpm1 ~ep
HHX npo6JieM miffii, IIOCBR!JleHa RCM6,tl;OB8.HHIO B9pOJITHOCTefi 3JI9KTpo
MarHliTHHX nepexo.JioB B H6KOTOpHX He~eTHO-HefiTpoHHHX H30TOIIax ~c-
1Ipo3Rff :a ap6HH. 3T:a l130TOIIH pacnoJio~eHH B Haqa;re o6JiacTH ~eqop
MHpOBaHHHX ~ep pe~oseMe~HHX aJieMeHTOB,u HsyqeH:ae CTPYKTYPH HX 
B036~eHHUX COCTORHHft ll03BOJIJI9T liOJ!yqliTl> CBe~eHRff, Heo6XO~~e 
~ liOHRMaiD!Jl H3M9H9HRff CBOfiCTB SI,JJ,.ep llpH nepeXO~e OT IIYitJIH.I(OB. CO ' - . . 
Ma6oii ~eqopMa.IJ.Hei! K CHJil>HO~eqopMHpoBaHHHM HYEJIH.UBM. Ha:a6o~ee 
Il,9HHYJO ~mqopMa.IJ.HIO 0 CBOHCTBax ~ep. MO~O liOJIY'DITl> llpR RCCJie~C>Ba
HHJIX BepoHTHOCT6H 3JI9KTpOMarHRTHHX rrepeXO~OB. 31\cnepKMeHTaJibHHe 
BepoHTHOCTli r~la-nepeXO~OB Ollpe~eJIJIIOTCH rJiaBHHM o6pa30M H3 H3~ 
MepeH:aft BpeMeH EH3HH ~epHHX ypoBHefi,R rroaTOMY coBepmeHCTBOB8.HRIO 
YCTaHOBOK ~ RSMepeHHii BpeMeH im3HH B036~eHHHX COCTOHHRH ~ep . 

rrpMaeTCR 60Jil>IDOe BHHMaHRe. 

UeJir, pa6oTH. AaccepTaiJ.Rff rrocBRmeHa RcCJie~oBaHHIO BepoHTHOc
Teli SJI6KTpOMarHHTHHX rrepeXO~OB B He~eTHO-H9HTpOHHHX H30T01Iax ~C-
1Ip03RII c A = 155 + I6I li ap6WI _c A = I57 + I6I. OcHoBHHe sxcrre
pHMeHTaJILHHe peayJir,TaTH 1IOJ!yq9HH.BO BpeMeHHHX H3MepeHHHX M9TO~a
Mll a~e~HHX ef- li ff -coBIT~eHHii. B Tex c;ryqamc, xor~a cBe
~eHHH 0 cXeMax . pacn~a liCMe~eMHX H30T01IOB, C1IHH.ax H ~eTHOCTJIX 
ypoBHeii, HHT91ICHBHOCTHX H MY~TliliO~HOM COCTaBe raMMa-rrepeXO~OB 
6HJIH He~OcTaTO~H ~ onpe~eJieHRff B6pOHTHOCTeii 3~6KTpoMarHHTHHX 
rrepexo~oB, rrpe.nnpliHliMaJIHCl> nccJie~oBairnJI crrexTpoB raMMa-;ryqeii, 
3JI9KTpoHOB BHyTpeHHeii KOHB6pCID1, ef- H ift -COBll~eHHii. 

I!ay:rnaJI HOBH3Ha H llpaKTHqeCKaJI Il,6HHOCT1> pa6oTH. C03~aH KOMII
JI6KC ycTaHOBOK.~ H3MepeHHH.BpeMeH EH3HH B036~eHHHX COCTORHHft 
~ep. · YcTaHOBKH MoryT ycrremHo Rcrro~aoBaTl>CJI ~ onpe~_eJieHRH 

rrepno~OB liOJIYpaCIT~a ~epHHX ypoBHeii B ~arra30He OT 10-IO ~0 · 
IQ-6 C. rrpu ~ROaKTHBHOM. pacrr~e KOpOTKOlKHBYII!IIX ~ep. GKOHCT
pyupoBaH yrrpaBJIJieMllii CTa6HJIH3aTOp TOKa ~ ITHTamm MarHHTHO-JiliH.;_ 

aoBoro 6eTa-crreKTpoMeTpa. 
B ncCJie~oBaHHHX naoTorrax ~crrpoaHH n sp6HH BITepBue H3Mepe

HH BpeMeHa XH3HH 8 B036~eHHHX COCTOJIHHii, a ~ 10 rro;ryqeHH 
Bepxmre rpaHUIJ.U ux rrepno~oB rroJIYpacrr~a. CyiiiecTBeHHo ~orroJIHeHH 
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cxer.ni pa:cna.:zra 15~o - 155Dy · n 157Ho - 157oy • PesynTaTH 
rrpoBe~eHHHX nc~e~oBaHl!H c~ecTBeHHo ~orro~ cncTe~aTl!K,Y Be
poHTHOCTeli aneKTpoMarHl!THHX nepeXO~OB B He~eTHO-H8HTpoHHHX ~ax 
n npe~cTaBJI!Im' miTepec ,It7IJI pasmrTrui Teopnn "nepexo~ux" Jmep, a 
T~e MOryT l!CnOJII>SOBaT~Cff B ~aJII>HeHmaX 3KCnep~l6HTaJII>HHX l!C~e
~OBaiD!SIX. 

AnpoelaiJ;Rll pa6oTu n rry6.JnrKag!m no · TeMe .nnccepTamm. OcHomme . 
pesynTaTU npe~cT~c~ n ~oKn~c~ Ha XIY n XY coBemaHn
HX no ~epHOH CIT6KTpoCROTIRR l! T60pRR ~a B r.nyelHe (1975, 1978 
rr.) , Ha XXYil U XJ(YTI1 COBemammx ITO ~epHOH cneKTpoCROITHl! H CTpyR
TYP6 aTOMHoro ~pa B ramxeHTe (1977 r.) l! Am~a-ATe (1978 r~). a 
TaEXe o6c~annc~ Ha ceMKHapax HayqHo-sRcrrepRMeHTaJII>Horo OT~e~a 
~epnoit cneRTpocRoinm n: ~oxmlHl!· .IDIII OMilli. r~aBHHe no.IToJKemm 
~ccepTanHR 0Tpallt8HH B 9 ony~OBaHHHX paelOTax. 

3ammqaeMue no~olltemm. 

I. HpRMeJmMOCT~ C03~aHHoro RO~eRca BpeMeHHUX CIT6RTpOM6T
poB ,It7IJI l!3MepeHin1 BpeMeH lltH3Hl! B03Cl~eHHbiX COCTORHHH Jmep. 

2. 3RcrrepHMeHTaJII>HHe pesynTaTH nc~e~oBaHl!H He~eTHo-Heli
TpoHHHX nsoTorroB ~crrposRR: (A = 155, 157, 159, 16!) n sp6RR: 
(A= 157, 159, I61). 

. 3. AHanns sRci:repill,leHTaJII>HHX BepOJITIIOcTefi· s~eRTpoMarHRTHHX 
rrepexo~oB B pa:ccMaTpHBaeMUX Jmpa:X. 

06~eM H CTpyKTypa pa60TI:l. ·nnccepTBUHH COCTORT H3 BBe~eHRff, 
TpeX r~ l! sa.i.mcr<reHRR:, l!3~0llt6HHUX Ha 88 CTpammax MannmOIDICHO
ro TeRcTa. ~ ~Tpannn: MaTepn~ ~ccepTannn ncrronsoBaHII 
37 pRcyHRoB (Ha 30 cTpammax) n: IO Taelmm (Ha 12 cTpammax). Cnn
coR RCITOJII>30BaHHOH .mrrepaTypl:l BKJllO'IaeT 127 HaliM6HOBaliiifi. 

COJJm'l[AHUE PAEOTll 

B rrepBofi r~aBe onncunaeTca cos~aEJnn1 HaMH RO~eRc ycTaHo
BOR ,It7IJl R3M6penxfi BpeMeH En3Hl! B036~eHHUX COCToRHHll Jmep, Me
TO~ oelpaelOTRl! SRCll8pl!M8HTaJII>HUX ~aHHHX, M8TO~ IIO~emm ~0-
aRTRBHHX HCTO~OB, a TaRllte RpaTRO pacCMOTpeHH BOnpOCH H3Mepe
HIDI cneRTpoB raMMa-JIY'I6H, aneRTpoHOB BeyTpeHHefi ROHBepcRR, er-
R 1tt -coBIIa,:zreHl!H. 

Ifu~e~o:aamm IIpoBO~C~ npn ~OaRTHBHOM pacna.:zre l!30TO-
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15!'\.. { - ) 157 ( - !59 . noB -Ho T1; 2 - 48 wm. , Ho T1; 2 - I2.L6 wm.), Ho 
( · ) I6I ( · ) Io7 ( T1~2 = 33 wm. , . Ho T1~2 = 2t5 ~aca , Tm T1~2 = 200 

!59 ( _ · I6 ( _ ceR , Tm T1; 2 - 9 wm. :rr Tm T1; 2 - 37. wm. , ROTopi:le 
rro~ann:c~ B pe~ r~CloRoro pacme~eHRR: TaHT~a·npoTOHaMl! c 
sneprneit 660 MsB Ha CmiX])OIUUt.JIOTpoHe OMilli. · . 
~ rro~emm I 55 ,I59 •161Ho n: .161rm n:s o6~eHIIux MmiieHEiii 

xpoMoTor~ecKJIM MeTo~oM ~eJIH.lmc~ aneMeHTI:l ronMM H TYJIIDI, 
ROTOpl:le saTeM pa3~eJIH.lmC~ no l!30TOnaM Ha aneRTpoMarHRTHOM MaCC
cerrapaTOpe. ~ Rs~eHRli pacna.:zra 157Ho, 157r m R 159r m Hcrron
so~c~ ncTo~. rro~eHHHe Herrocpe~cTBeHIIHM Macc-cerrapn:poBa
HReM npo~TOB pearoutii, o6pasoBalllllixca B Mmli8Hl!, ITO RSOClapaM. 

llp~ pa6oTI:l BpeMeHHHX cneRTpoMeTpoB ocHoBaH Ha MeTo~e sa
~eplltaHHHX COBIIa;zreHRfi, ROTOpJd B HacTOJimee, BpeMSI JUlJI118TCff 0~ 
:rrs ocHOBHHX MeTo~oB no~eHRR: JIHqopManHR o BpeMeHax JKRSHR B036YJK~ 
~eHHHX COCTOJDnlil: SI,nep. B 3aBRCRMOCTR OT . xapaRTepa sa,:zra~ B ycTa
HOBRaX ncnonso~c~ MarHRTHo~soBI:lii 6eTa-crreRTpoMeTp Tn:rra 
repxo~a. C~T~OHHHe n.rro~BO~OBI:le ~eTeRTOpi:l. B yc
TaHOBRaX HCIIOJII>SO~C~ 6~0RH 6I:lCTpoH H CII8RTpoM8Tpn~eCROii S~eR
TpoHRRH, paspa6oTaHHI:le B .IDIII OHHH. llpn cos~aHHH ycTaHOBOR oco6oe 
BJmMaHl!e y~~OC~ BOSMOlltHOCTR JISMepeHRit.BpeMeH JKRSHR HHSROSHep-
reT~eCRRX ypoBHeit. ' 

Ha pnc.l IIpRBe~eHa 6~0R-CX6Ma ycTaHOBRH, COS~aHHOH Ha 6ase 
MarHRTHO~SOBOrO CleTa-cneRTpOMeTpa R CIT8RTpoMeTpa.co CURHT~
~OHHHM ~eTeRTOpOM. Co~eTanne STHX ~Byx CIIeRTpOMeTpoB IIOSBO~~ 
eT ~eTRO ~e~T~ ROHBepcHOHHHe aneRTpOHI:l O~Oro HS rrepeXO~OB, 
sace~Emero RnH paspgx~ero nc~e~eMlli ypoBeH~, R npn.sToM 
o6ecne~eTca ~ocTaTo~o xopomee BpeMeHHOe paspemeHne. 3To B 
SHa~TeJII>HOH CTeneHR oely~oaneHO BHCORHMH xapaRTepHCTHRaMl! CleTa
cneRTpoMeTpa: A H .P I H p ::: I + 4%, cBeToc~a T ::: I + 5%, TpaeR
TopHI:lit pas6poc s~eRTpoHOB At~ I ±.I eM\ (.Jtl!ll HCTO~RRa ¢:::. 2 Mid). 

B HameM BapHaHTe MarHHTHO~soBoro 6eTa-cneRTpoMeTpa sHa
~TeJII>HO yrrpomeHa CHCTeMa BBO~a RCTO~, ~TO IIOSBOJnmO npoBO
~T~ HSMepeHRli C ROpOTROlltH~ HSOTOnaMR. llpe~CMOTpeHO CO~e
HeHne CleTa-crreRTpoMeTpa co c~T~OHIII:lM ~eTeRTOpoM, ~aro~a
Pff ~eMY noHB~C~ BOSMOEHOCT~.npoBO~T~ nsMepeHRH cneRTpoB.KaK. 

er...;sa,:zrepmHHHX COBIIa,:zremfil, TaR R ee -COB~elmit. 
Ha pHc.2 npzBe~eHH sHa~eHRR: BpeMeHHoro paspemeHHH ycTaHOB

ID! 2 'C0 H c~ neHTpoB TmKecrn T :BpeMeHHHX · pacnpe~Memtil 
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Pnc.I £noR-CXeMa YCTaHOBRR ef -s~e~aHHUX COBITa

.n;emrn. CF - !Jx>pMRpoooTeJIII, BC - BHcoROBOJII:.T
Hue BHITPfiM!l:TeJIII, · CT - c:5JIOR ynpaBJieimJI ymme
HHeM ~SY, r- reHepaTop HaHOCeRYH.n;HHX PmUf.rJII:.
COB'~ nnTaHRff cBeTo.n;no.n;oB, CCI, CC2, CC3-
cxew coBIT~eH:illi, JIY - JIMHe.lbnrli ycH.IDITeJII:., 

.lUL - .n;n@.iepeHIU!aJII:.mllt .ItliCitpHMMHaTop, MCC - Me.n;
JieHHM CXeMa COBn~eH:illi, ~ - !Jx>PMMpoBa.TeJI:& 
MM!tpoceitYH.n;Hux HMnyJII:.COB, .L - CJMMaTop, 
T - A-BpelWI-aMIIJmTy.n;Hirli: npeoc:5pasoBaTeJII:., An -
MHOrORaHaJII:.HH~ aHaJIII3aTop. 
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MI'HOBeHHHX ef -coBIT~emrn B sasncHMocTM OT :meprnii coBn~aRll!liX 
SJieitTpoHOB H ItOMITTOHOBCKOro pacnpe.n;eJieHRH raMMa-H~eHnR 60co. 
oTH SaBHCHMOCTH CBM,n;eTeJI:&CTBym 0 BHCORHXBpeMeHHHX xapartTepliC-: 
TMitaX ycTaHOBRR. 

B HacTO.IlJJlee BpeMii licnoJII:.soBa.HHe ycTaHOBOR c co"!eTamteM· .n;ByX · 
CnHHT~OHHHX .n;eTeitTOpoB OrpaHH"'eHO H3-3a MX ITJIOXoro 3Hepre- · 
TX"'8CitOrO paapemeHBH. 0,n;HartO, B HeKOTOpHX OTHOCHT8JII:.HO llpOCTHX 
CJIY"'~ BUCOROe BpeMeHHOe paspemeiDie M 60JibillaR 3@)eKTMBHOCT:& pe
rHCTpauHH COBIT~eHKR IT03BO~IDT ycneillHO HCllOJI:&SOBaT:& HX ~ Bpe
MeHHHX HCCJie,n;osaHHi npH·pa.n;HOaKTHBHOM pacn~e ROpoTKOXHBymHX 
g.n;ep. B ycTaHOBitaX, B KOTOpuX HCITOJII:.SOBa.JIIIC:& .n;Ba CURHT~n~IOH~ 
HHX .n;eTeKTOpa, npHMei!Sl'.1IHC:& ITJiaCTH"'ecru!e CURHT~Topu NEI04 n 
NEIII pas.mrnrnx paaMepoB, KpHCTaJIJIH NaJ (Tl ) pasMepaMR ¢ 40x 

40 MM B CO"'eTamm: c <JloTOYMHOXHTe~ _ XPI020 i XPI02I • .IT.mi noBu
meHHH ~KTHBHOCTH perRCTpauHH COBn~eHKR IDI3K03HepreTH"'eCI~ 
R3JIY"'8HHi KOpoTKOXHBymHX R30TOllOB CO CJiac:5on aKTHBHOCT:&ID HSMH KC
ITOJII:.30BaJIIIC:& ITJieHO"'HUe CUKH~TOpH • 

Ha pnc.3 n 4 ~ wi.mocTpruum pac:5oTu STMX ycTaHOBOit npne.n;e- _ 
HH HeKoTopue · BpeMeHHue pacnpe.n;eJieimJI ef -:coBn~eHd, xapartTepu-

:i.cJT\J ~'1- , • .,;.,. .~ ! • t:l 
· IOncfkllM ... aoi~ 

~· . . . ; ::" ~ ~~~ ~1- . · . :\ 1~11· ~~~~ s~ I,, : ·. ~· ~-~.MI,~_.~. 
·.·. -- ---
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PKc. 3 BpeMElHHue pacnpe.n;eJieHBR 
. et -3~8PJ!UUIHHX COBIT~eH:illi, 
nsMepeHHHe npn pacn~e 
I 69yb , .Ha ycTaHOBKe c Mar
HIITHO~SOBUM c:5eTa-crreit
TpoMeTpOM HCnHHT~OH
HUM ,ll;8T8KTOpoM. 

3YJll!He BpeMeHa U3IDI ypoBHeil I 69Tm c :meprRIIMit 3I6,I H 8,4 R3B. 
B TeX CJIY"'MX, KOr.n;a ~ H3MepeHKR BpeMeH U3IDI B Oc:5JiaCTH 

TI/2 ~ IO He Tpec:5yeTCH Bucortoe aHepreTR"!ecitoe paspemeHne, HaMR 
-ncnOJII:.soBa.JIHc:& noJIYilpoBO.n;HMitoBHe G e ( Li ) - HJIII S i _ ( Li ) -.n;eTeit-
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PncA KpnBM pacn~a ypomm 8,4 KaB B 169Tm , :as
MepeHHaa Ha YCTaHOBRe C ~ByMff CIUIHTHJIJIIIIUiOH
HUMJ!: ~eTeRTOp8MH. AMrr.JmTy,w~oe rscnpe~eJieHHe 

HH3K03HepreTR'I8CRHX H3JJY'l8HHH 69Yb ( c• BR
~eTOM myMOB WOTOYMHO~TeJIH). 

TOpR B CO~eTaHHH CO CIUIHTH~OHHHMH. 3~eCb BpeMeHHoe paapeme
HHe onpe~eJIHeTCH xaprutTepHCTHK8Ml'f UOJIYIIpoBO~OBOrO ~eTeKTOpa: 
G e ( Li) (Er = 50 +· !330 KaB) - NaJ (Tl ) (Er = 30 - I330 KaB), 
2?-0 = 5 He; Si (Li ) <Er = 7 KaB) - NEI04 ¢ 25x25 MM <Er = ro +
I20 KaB) , 2c0 = I4 He. MaKcHMaJibnyiO aqxpeKTHBHOCTb perHCTpaii.m! 
COBII~eHHfi ~epHRX H3JJY'l8HHH o6ecne~HBaeT HCIIOJib30BaHH8 B ycTa
HODKe o,w~oro ieTeKTopa. 3To oco6eHHO BBERO npn :acCJie~oBaHHH CJia-
6ux KaC~RX H3~eHHfi IlpH p~OaKTHBHOM pacn~e KOpoTKO~By
~X H30TOIIOB. ~fintmMaJibH08 H3M8Pff8M08 Bp8Mff ~3HH B 3TOM ~ae 
dy~eT OIIpe~eJIHTbCff BpeMeHHHMH xapaKT8pHCTHKaMH ~eTeKTOpa. ~ 
CUHHT~OHHOrO ~eTeKTOpa ORO onpe~eJIHeTCH BpeMeHeM BRCBS~Ba
HHH CUHHTHJIJIHTOpa. Ha pHC.5 llpHBe~eHO BpeMeHHOe pacnpe~eJieHHe . 
coBII~eHnft ~Byx ~acTKOB cneKTpa raMMa-JJY'Ieft 169Yb , perHcTpn
pyeMoro CUHHTiiJIJlfUI;IiOHHRM ~eTeKTOpoM c KpHcTaMOM N aJ ( Tl ) , xa
PaK_TeJll:!SY!Illlee CYMMapHoe BpeMff ~3HH ypoBHeit 169r m c aHepriiRMR 
3!6 KaB (TI/2 = 665±5 He) H 379 KaB (TI/2 = 54,!±0,5. HC): 
L T1; 2 = 72Qti5 He. 

ilOMHMO BpeMeHHRX CIISKTpOMeTpoB B padOTe HCIIOJib30BaJIHCb TaR
lite cneKTpoMeTp raMMa-JJY'Ieit cGe ( Li )-.JieTeKTopoM, MarHHTH!:le de
Ta-cneKTporpaiflu, YCTaHi:JBKa e'(' -COBII~eHHH Ha 6aae TOpO~bHo
ro 6eTa-cneKTpoMeTpa CT2 :a G~ ( Li )-~eTeKTOpa n ycTaHOBKa ,nJlff 
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PRe. 5 . Iin:oR-cxeMa BpeMeHHoro o,w~oRpHcTa;u,Horo ciUIHTHJI- · 
JIIIIUiOHHOro crreRTpoMeTpa. l - RPHCT8M NaJ ni ) . 
2 - cJloTOYMHOJmTeJID, 3 -· HHTerpa;u,mlli ,nHCRpHMHHa
TOp, 4 - CXeMa aHTHCOBIT~eHHH, 5 - O~HOBHdpaTOp; 

6 - ROHBe!JTOP, 7 - s~epJKita, 8 - aaammaTop HM
nym,coB. BpeMeHHoe pacnpe~eJieHHe COBII~eHHH raM
Ma-JJY'Ien, · HSMepeHHoe np:a pacn~e . 169vb , c · nc-. 
IIOJib30BaHHeM O,w!ORpHCTaJU,HOrO CIISRTpOM8Tpa. 

MHOrOMepHoro aHaJIH3a .C HCIIOJib30BaHHeM Ge ( Li ·)-~eTeKTOpa, padO-
Ta!llllaH Ha JIHHHH c SBM HP 2II6C. , 

BpeMeHHue crreKTpa o6pa6aTI:lBaJIHCb Ha SBM C.UC-6500 no nporpaM-
MaM, C03~aHHHM B .rum OIDM. . . 

Bo BTOpoft rJiaBe npe~CTaBJieHI:l peayJibTaTll 6KCIIepHMeHTaJibHRX 
. HCCJie~OBB.lid CBOftCTB B03dyJ!r.It8HHllX COCTOHHHH He~eTHO-IISiiTpOHHRX 

naoTonoB ~HcnposHH (A= !55, !57, !59,-IGI) -H ap6HH (A= !57, 
!59, I6I). B_Ka~ecTne apryMeHTOB, no~TBSJ»K..\~X ~ocToBepnocTb 
IIO~eHHRX aKcnepHMeHTaJU,HRX ~aHHRX, MOryT CJiyll!:HTb: B!:lCOKHe Bpe
MSHH!:le H 3HepreTR'I8CKH8 xaprutTepHCTHKH YCTaHOBOK, IIOBTOPff8MOCTb 
pesym,TaTOB B pa3JIR'IHRX IIOCTaHOBRaX H3Mepemtil,. B. Trutllte COrJiaCHe, 
C paHee H3BSCTHI:lMH ~aHHHMH H IIO~TBe~eHHe HamHX pesym,TaTOB B 
6oJiee II03~HHX padOTax ~yrHX aBTOpoB. 

llccJie~OBaHHe pacn~a I5~o .-155oy II03BOJIHJIO OdHapYll!:HTb 
60Jiee 20 HOBRX raMMa-nepeXO~OB, yTO'IHHTb HHT8HCHBHOCTH H MyJibTH
IIOJibHOCTH r8MMa~nepexo~oB B .mranasoHe 30 + 570 KaB, BUHBHTb ~ 
raMMa-nepexo~oB; cMaaHHRX c pacn~oM, paaee He HsBecTHRX, Hso
Mepnux COCTOHHHll I~5 Dy C T1; 2 = 85±!0 HC (Eyp = !32,2 KSB) H 
T1; 2 = 5CJ:ti0 HC (Eyp :- 247 RaB), H3M8pHTb HJIH OD;elD!Tb. BpeMeHa 
~3HH ypoBHeit c aHeprHHMH 39,4 (TI/2 = 3,4zp,I He), !36,3 
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(TI/2 ::: 0,4 He), 202,3 (TI/2 :os 0,4 He), 224,4 (TI/2 ::: 5 He) 
H 247,8 KaB (TI/2 ::: I He). 

AHanna cneKTpoB KOHBepcnoHHHX a~eK~HoB I 57Ho noaBo~ o6-
HapyERTh pgn HOBHX raMMa-nepeXO~OB B 15 Oy H onpe~~Th HX 
MY~THITO~HoeTH: 14,2 KaB (EI), 23,3 KaB, 26,1 KaB (E2), 37,4 
KSB (E1), 51,5 KaB (E2). My~THITO~LHOeTL nepexo~a 61,1 KSB onpe
~MeHa KaK MI + 4, 6% E2. C I.J;e~IO BWieHeHIDI BOIIpoea 0 pa3M6ut6HHH 
nepexo~a 26 KaB B exeMe ypoBHe:ii 157Dy 6wm: npoBe~eHH naMepeHIDI 
eoBITa,Itemtii MeJK.ey" L111 aJieKTpoHaMH aToro nepexo~a n raMMa-JIY'Ia
MH. CIIeKTp ef -eOBII~eHIDi, O~O'!JHID1 eiieKTp raMMa-JIY'Ie:li H iflpar
M6HT eiieKTpa 8JI6KTpDHOB BHyTpeHHeR KOHBepeKR IIpnBe~eHH Ha pne.6. 

CT2- GM"lil,¥•40~ 

1...m...a -r_rs~_rs'o~ [] . . . 

~ 

i J ;1 ·.-~~
~lN~ 

AHaJIHs STHX eneKTpoB nosBo~ 
o~osHa~o OTHeeTH nepexo~ 
26 KaB K paen~ 157Ho. HsMe
¥eHH BpeMeHa XHaHR ypoBH6R 

57oy c aHepriDIMH 61,1 
(TI/2 = 0,3Qt0,05 He), 147,7 
(T1/2 ::: 0,3 He), 188,0 
(Tr;2 = I,I±O,I ~c) n 34I,I 

J;'He. 6 CrreKTp eoBIIa,It6HHH r8J..I
Ma-JIY'Iefi 157Ho e aJieRTpoHaMH 
Lur 26 KaB. 

KaB {TI/2 ::: 0,3 ne4. 
llpH paena,Ite I 5 Ho 6UJIK HSMepeHH BpeMeHa XH3HH B036~eHHHX 

eoeTOSIHJtii 1590y c aHepriDIMH 56,6 (T1; 2 = 0,2I±Q,04 He), !77 ,6 
(TI/2 = 9,2±0,1 He), 209,0 (TI/2 = !,3~,07 He) H 309,6 KSB 
(T1; 2 ::: 0,2 He). 

· · ITpH paena,Ite I 61Ho - 161oy nsMepeHH BpeMeHa l!Gl3HH B03-
6~eHHHX COeTOHHIDi e 8HeprKHMH 25,6 (TI/2 = 28,6±0,3 He), 43,8 
(TI/2 = I,Qt0,2 He), 103,0 (TI/2 = 0,64±Q,03 HC) PI 201,2 KaB 
(TI/2 ::: 0,3 He). 

llpH paena,Ite I57Tm - I57Er 
ro Bos6~eHHoro ypoBHH e aHeprne:ii 

8 

H3MepeHO BpeMH KH3Hl'I nepB0-
10,3 K8B - TI/2 = 7±I nc. 

f;> ,. 
! .. 

;~ 

t' 

i 
I 
i 

llpH paena,Ite 159rm .~ 159Er nsMepeHH BpeMeHa XH3HH ypoB
He:ii 59,5 KaB (TI/2 :os 0,2 He) _H 182,6 KaB (T1; 2 = 34Qt20 He). 

Ha pRe. 7 IIpHBe~eHH:_ ytraeTOK eneKTpa KOHBepeHOHHHX 8JI6KTpo
HOB, H6KOTOpHe Bp6M6HHH6 paenpe~e~eHIDI COBIIa,IteHHH, H3MepeHHHe Ha-. 

:;; 
u 
A 
< 

' - J ~~~-~-~ ~ I ~ ~~ m-.- r-- 0-, Y r-l 37~ .. w 

~ :E '?Jf, ;;~ ~ r J~l 2.2 .. c 

~-ta•1l5•w" 9J:lii.A I j~ 

r 1 • 1 ·~ s9 .o.11wc: 

L 7 1 r 0 lNoc: / ..,. 

~ 103 
::r "" 

cmapm -N£104.-25. 25MM,Er-60Ki8 :.•10 
,-, cmon • M.A. en. NE104 ~~~~m-- ~~~~it~~~~~s:~~o• s 

f
; .. \ '(-K122 • 

102~ \_ 

\ . >"\. f-L78 . . 
, .• '"'"\:, T112. = 2,2 ~0.21o4C . .. 

,a~1· \ ·. r::.Km'~-\...... ·. 
} · ~ ·"fvt'g'oS!Q~_wc: .. :-.. .. 
I • : • •• • •• •' ,f 

11
p1 (\13wc/Kaw ~· • •• 

«n 200 

fl ~50 K>BI • r45 ••B 
..... \... - f112s71!7wc ., . 

_ ...... ,.. 2._.c/ka ... 
···A.·.,~, .. ·::·-··. 

'. ··:·:-:.::._;:_._ :. : ' .. 

150 

· ... ·. ·. . . : .. : . .... · ... .... ··· .. ·. 
200 KAHMbl 

PHe.7 Y~aeToR cneKTpa ROHBepeHOHHHX aJieKTpOHOB 16Irm. 
HeKOTopue BpeMeHHHe paen~efMeHPIH, R3MepeHHHe 
IIpR paena,Ite 161Tm - 6 Er • 

MH IIpH paena,Ite 161Tm , H ifli>ai'MeHT exew · p8_en~a I6IT m.;........ I 6IEr •. 
AHaJIHs. BpeMeHHHX ~aenpe~eJieHH:ii nosB~ onpe~e~Th IIePHO~ IIOJIY-
paena,Ita ypo:imen I 1Er e m~e~ 59,3 (T1; 2 ::: 0,17 He), · 
143,9 (Tr/2 =s 0,2 He), 172,0 (TI/2 = 0,45±Q,05 He), !89,4 
(TI/2 = 14±J He), 266,4 (TI/2 ~ 0,3 He) H 267,5 KaB (TI/2 = 
2,2+0,2 He). · 

- BpeMeHa l!Gl3HH ypoBHeit I32, 2 KaB B 155 Dy , 6I, I KaB B 
1570{, 56,6 H 209,0 KSB B I59oy , !03,0 KSB B 16Ioy , 10,3 KaB 
B I 5 Er , !72,0 H 267,5 KaB B 161Er .onpe~MeHH ooepBHe. 
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TpeTDH r~asa ~ccepT~R nocBHmeHa ooc~eHHD no~eHHHX 
SKCnepHMBHTaJI])HHX peal;n,TaTOB. ·. -

CxeMa pacrrana 15~o - 155Py • Peay;n,TaTU a.Ha;maa crreKTpoB 
'('(t-coBIIanemrti, raMMa-~en 11 :3BK llOSBO~ CYII!BCTBBHHO ,IJ;OllO~

HHTI> cxeMy pacrrana 155:Ho - p11c.8. Ypomm R nepexo.n;H, nne,n;emrne 

~~Ho + 
48/512 

~ i~;~~ 
~i~!e~~"' 569.2 312. 

~ ~ ... ~ .... ~m ss1. s sn~ 

~~~~~~ t.al& 512,7/r 

. - -~~~~~~~ !~~~ ~:~ 
0...~::! . 

~G! -- - ~~~~§ i~~- ~.~'f., 
~ ~-!!~~~ ... ~l t 35tt* 712. 

~-:,c~ge~~~!e~;! 3490 512. 
;;~~ 3254 SIT--OIT) . Ul~ I I w I • ~ b WW I f f • 50KC 

>. •)'"""~::;--;;~~- t-\ t ~ I It- 2418 512: <1 "c fi 'f '.f_ • w~~~~::!t!?~;:$ i ~ 240_1 3fT C07HC 
:J ~.. 2: Oi~~..,~~,:::: 2344* 11/f- 6.UKC 

fcii;~~~ ... 5!::! Htt _ ~~ 2: · _ ~5 we :Q~~;:!::::~~Ei~:::;:-~ 2023 JIT.(SIT}trtQ4HC 

J~~ "f.~ II f-11 I H- - -- t{- : Ji t ~ f- r- - ~~~· :.~.o,.c . i&ie;w.w.Tt7 · rr -r ·1 ~ 1 112.2• gn+ asMc 

~:::k" ~ 1 
I B&B "UT t1•c ~~-~ i 11 

I I I 

~~~ I m 512-

JJr 

Eyp.KlB t" 

II I 
~0Yes 

PHc~B <I>p8rMeHT cxeMH pacrrana 15~ro - I
55

oy • 

HaMl'I B CXBMy, OTMB'<IBHH 3HaKOM (*). -C,n;e~a.H BllBOlt, 'ITO ypoBH11 

34HC 

10tOC 

TV2 

. 224,411247,8 KSB'CEH38HH C paCI18ltOM HeR,neHTR~poBaHHOro 1130-
Mepa c T

1
; 2 = 50+10 He, B03MOEHO paa~eroca rrepexo,noM 29 KaB. 

CxeMa pacnana I57Ho - I 57oy • Ha pRc.9 ~RBe,neH npe,IVIa

raeMHii HaMH if)parMeHT cxeMH pacrra.na 157Ho -
15 

Dy • AHa;ma 
CllBKTpoB aJrBKTpoHOB BHYTpeHHeii ItOHBepcRR R e! -COBrra,nemtit no-
3BO~ BBBCTR B CXBMy .ItBa HOBHX COCTOHHHH C SHeprRRMR 161,9 

-1t + 11" ( L = 9/2 ) R 199,3 KSB {I = II/2-), B cxeMe paaMemeHo necKo;n,-

KO raMMa-rrepexo,noB: 14,2;,23,3; 26,1; 37,4; 5!,5 KsB. 

10 

( 

~-1 
~~ 

~ 

I 
I 
I. 
I 
·~ 
11 

~· 

l 
j 
l 
! 

Ha rro~eHHUX aHa'!emlli nepHO.ItOB no~cna.na B036yE.IteHHHX 

H 

Ci~~ 

~}!-•• 7T 
12.6~" 

Hi 
~ i ·896.6 (512.'121 

.! 
~1:: 688.1 17111 

~ E tfttt~~~ rm?n 
;a~ t 420.1 .,r 

i~~ ll Ill 341.1 SIT •• ,~ 
.. ~ m I I . 2516 9/T 

Q i<i~~::: 234.6 312.512· 
C! ---~"~ l"~ 512112' 
iQwl!3~; 990 1lff. f]2.ue 

ci~; ~r,:g · ~: U:e 
~l1 l 11o'l7 7T -eLk 

11 litt SIT Ultte 

/ ~Oy91 E!. ~ ;;: 

COCTOHHHH HC~e,n;yeMHX 
R30TOITOB ,IJ;UCllp03M 11 Sp
OHR pacc'!HTaHH rrpHBe,n;eH
HHe BepoHTHOCTR rru.1Ma
nepeXO,IJ;OB, pa3pHXaEI!lKX 
ST11 COCTOHHRH. :3KCI1epu
MBHT8JI])HHB 3Ha'!eHRfl Be
poHTHOCTBH nepeXO.ItOB 
CpaBHRBMRC:& C O,nHO'!aC
Tli'IHHMR oneHitaMR no -Baft
cKoniiJY R no HuJII>CCOHY; 
a TaroKe, ;rr.JIJI ~rur Rao
TorroB ~cnpoaM, c pac.:. 
'IBTaMR BepoHTHOCTBH ne
peXO.ItOB no nea.n;ua6aTR
'!ecKon BpamaTBJII,HOH MO
,ne~ C y'!BTOM KOpHO~CO
Ba B3aHMO.ItBRCTBRH. 

PHc. 9 il>parMeHT cxew pacna.na 
157

Ho - 1
57 

Dy _ 

MI H E2-KoMUoHeHTH BHYTPRpQTauROHHHX nepexo,noB B paccMaTp11-
naeMHX SJ.ItP8X ltRCllpo3RH R SpOHR HMBIOT Tllll11'IHHB ;rJ)1R ITO.ItOOHHX rrepe

XO.ItOB 3Ha'!eHRSI qrutTOPQB TOpMOJKeHRH: Fw (Ml) ':"'. I0
1 

+ ro2
; . 

Fw(E2) "" m-2 + !0:.:3 R FN (MI) - I .:: 'ro •. O'!eH:& xopomee cor
~acHe (B npe.ne~ax o,nHoro rropliltlta) c sKcnepHMeHTOM HaMKUJ;aeTCH 
;rJ)1R nepoHTHOcTei BHYTPllpoTauROHHHX rrepexo.non, pacc'!HTaHHHX noHe-

a,nRa6aTR'<IBCKOii MO~~H. . 
· BenQHTHOCTU MI- R E2-KOMITOHeHTOB BnyTpHpoT~OHHHX nepexo-

,noB B I55,I57,I59,!6Ioy 11 I59,I6IEr rroan~ Ol\BHHT:& aHa'le- _ 

HRfl KBaltJlYIIOJII,HHX MOMBHTOB ( a 0 ) ' napaMeTpoB .neilJopM~ ( e ) • 
paaHOCTR rRpoMarHRTHHX oTHomemrti <I g K - g R I ) H MarHRTHHX MOMeHTOB 

{ fo) .Jimi COOTBBTCTBY1W!HX ITO~~C (TaO~. I R 2). 
3Ha'leHRfl Q

0 
H E. , npRBe.tteHHHe B Ta6.Jnme I, COBI18lt8lOT 
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Ta6mma I 

i_.;.If 
Ta6JlllUa 2 

EJ Oo 
ItaB 11;. . 6"L (6apH) 

e I 9K- 9RI ~· KaB j13KCII. f' 3KCII. JA H:fLJII:.C~ I'Hea,n. K (N nzA] 
11" (sr.M.) (SI.N{.) (sr.M.) (sr.M.) 

I55Dy 
I K (NnzA] H8CT.pa6. 

39,4 5/2-3/2 .MI 0,3!(2) I59D 
3/2- [52I] 

y 
E2 4,3(5) 0,!8(3) 0 -0,!5(9) -0,06 -

42,4 7/2 .:....-. 5/2 MI 0,5!(8) 3/2-[52!] 
3/2- [52I] E2 4,7(9) 0,20(3) I77,6 -0,25(6) - -0,24 

86,8 7/2 ....:..-. 3/2 E2 5,2(8) 0,22{3) 5/2+[642] 

3/2- [52I] 
I6Io . y 

I57D 0 ~0,43(5~ -0,47(13) -0,24 -0,48 . y 
6I~I 5/2 ~3/2 MI 0,50(4) 

5/2+[642] 

3/2:- (52I] E2 5,2(7) 0,22(3) . 25,6 
5/2-[523] 0,47(!0) 0,583(!8) 0,54 0,70 

I59Dy 

56,6 5/2-3/2 MI 0,70(7) 
3/2-[52!] E2 5,8(8) 0,23(3) 

B IIpe,neJiax 3KCIIepHMeHTaJli>HWC OIIIR60R C KBa,I(pyriOJII>HUMH MOMeHTaMH 

31,4 7/2-5/2 MI 0,3!(4) 
H rrapaMeT~ ~e(fx:>pMSWDI coce,I\HKX tteTHO-'l:eTHUX sr.nep. · · 

'5/2+[642] E2 6,7(II) 0,26(4) 
B CJIYllae 15 Dy CYilleCTIJYIOT neKoTopae pasnorJiacM B rrpmm:ca-

HHH HHJII>CCOHOBCKHX xapaKTepHCTDK OCHOBHOMY COCTOSIHHID. Panee 3TO-

I6Ioy 
MY COCTOSIHHID IIpliiiHCHBaJIHCD KBaHTOBHe xapaKTepHCTHKH 3/2-(52~ , , 

O,nHaKO B O,nHOii- H3 IIOCJie,I\HHX pa60T, IIOCBilllleHHHX BllaJIII3Y CBOiiCTB 
43,8 .7/2 ~5/2 MI 0,4!(5) B036YJK,I(eHHWC COCTOSIHHii He'l:eTHUX ~ep ,I\HC!Ip03M, Xt,opT H KJxaMpa 

5/2+[642] E2 6,8(IO) 0,27(4) rrpe~QXKJIR OCHOBHOMY COCTOSIHKID 15 Dy IIpmm:caTD X8paKTepHCTHKH 
77,4 7/2 --5/2 MI 3/2-(523). CoiiOCTaBJICHHe 3TOH IIOJIOCH C IIOJIOCOii OCHOBHOrO COCTOSI-

5/2-[523] E2 6,7(IO) 0,26(3) 'I HHSI B lll30TOHe 153Gd (0 KSB - 3/2 3/2- (52!), 4I ItaB - 5/2 3/2-
[52!] , 87 K::JB - 7/2 7/2- (52!] ) CBH,I\eTeJIDCTByeT B IIOJII>Sy npmm:-

I6IEr caHI!:R: eii xapaKTepHcTHK 3/2- [52!] • 3HatteH:wr BeposrTHOCTell E2-coc-

78,I 13/2--.9/2 E2 6,8(3) 0,26(2) 
TaBJISiromHX rrepeXO,I\OB 39, 47 H 87 KSB B 155Dy , IIOJIYtieHHUe H3 pe-

5/2+[642] 3yJII>T8TOB H8lllltX 3KCIIepmv'!eHTOB, COOTBeTCTByiOT pOTaiUfOHHOii IIpHpO,I\e 
ypoBneii 39 n 87 ItaB. Orrpe,neJieHHae B ~a6aTH'l:eCKOM npn6JIK&eHRR 
ns aTRX neJIH'l:HH B(E2) snatteHHSI BHJTpeHHero KBa,npynoJII>noro MOMeu-
Ta R rrapaMeTpa ,ne(fx:>pMauRl'! (Ta6JI.I) corJiacyiOTCH B rrpe,ne.Jiax aKcne-

, I . 
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pEMeHTaJI:&HllX onm:6oR Mellr,Izy" co6oii. IIos,IUiee, npH pac'leTax CTPYRTypU 

ypoBHeii B _ HsoTonax Dy , npoBe~eHHHX B paMRax He~a6aTl'I'lecxo:H • 
. MO~e.mr c ytieToM BsaiiMimeiicTBl'IIl KopRoJil'Ica,- 6wro o,IUiosHa'IHo noxa:.. 

3aHO, 'ITO OCHOBHOH BRJI~ B BOJIHOBylO ~10 OCHOBHOrO COCTOJIHl'IJI 
I55Dy ~aeT ROMnOH8HT 3/2- (52I]. . ... . - . . 

BepoHTHOCT:& E2-nepexo~a 26 RaB, CBH3H~ero.ypoBHH I88 R3B 
( Ilt = 5/2+) :n: I62 :KaB <I""= 9/2+) B I 57Dy , xapaRTepHa .IVLli BHyT

pnpoTaunoHHUx nepeXO~OB. 3TO II03BO~eT 3~T:&, 'ITO ypoBHH 
5/2+ R 9/2+ aHOMBJI:&HOii pOTanlfOHHOii IIO~OCH IIO~OXHT8~HOfi 'l8THOCTH 

HMeiOT o~ E: TOT :xte .JIR.mipyJ!llllril ROMnoHeHT. Taxoii :xte BHBO~ o CTPYR
Type ypoBHeii: 5/2+ ~ 9/zt" B smpe 155Dy MODO C~eJiaT:& HS OD;eHRR 

HR:xtHero npe~e~a BepoHTHOCTR nepexo~a II5,5 xaB, cnas~ero sTH 
COCTOJlHl'IJI. 3TH S~eHHH TaR:xte HBXO~TCH-B COr~acRH·C IIpoBe~eH
HHMH He~aBHO paC'l8TaMn CTpyxTypH IIO~QC IIO~O:xtRTe~~Ofi 'l8THOCTH B 
nsoTonax ~crrposRH. 

Ms sHa'leHRii pasHocTeii rHpoMarHRTHHX oTiiomeHRii I gK- 9RI , 
BHTexa~ ns_BeWIHTHocTeii MI:-RoMnoHeHT BHyTpnpoTaunoHHux rrepexo
~oB B I 9oy n I I Dy , onpe~e~eHH sHa'leHmi MarHHTHUX MOMeHTOB 
COCTOH_HRH 3/2 3/2-(52I) (JI'I ,;, .:...0,I5+0,09 Jl.M.) H 5/2 5/2+[642] 

- 159 - -(]"' = .:...0,25+0,06.Jl.M.) B Dy • 5/2 5/2 (523] ( M = 0,47+ - - · · J·mi -
O,IO Jl.M.) R 5/2 5/2+ [642] (f1 = .:...0,43±0,05 Jl.M.) B . Dy. 

B Ta6Jm:u;e 2 npoBo~TcJl CpaBHeHRe onpe~e~eHHHX HaMn BeJIItlmH • Mar
HRTHHX MOMeHTOB · paccMaTpitBaeMh!X COCTOJlHRii ·.C HSBeCTHID.m 3RCIIepR
MeHTa.n::&HHMR'3Ha'leHHHMl'I n pacc'lllTaHHm.m no Mo~eJil'I HRH:&ccoHa R He-

~ia6aTn'lecRoii: Mo~eJil'I. Ms ~RBe~eHHHX BepoHTHOCTeii rrepexo~oB 
59,3 :B I 59 E r n 59, 5 xaB B 6I E r 6wm: oD;eHeHil BeJil'I'lllHH MarHnT-

-HHX MOM8HTOB .,IVLII COCTOJlHRH 3/2 3/2- (52I] B 3TllX ~pax. 3Ha'leHR!I 

3TRX BeJil'I'lHH .ri.rui I 5_9 E r R I 6I E r paBIIII COOTB8TCTB8HHO r ~ .:...0; I2 
Jl.M. R }''I _=:; -0 ,2! Jl.M. _ 

BepOJlTHOCTl'I MI- n E2-cocT~rociax nepexo~OB 66, I63 n 202 
!taB, pa3pm!t8lOOIRX ypOB8H:& C 3HeprHe! 202 R3B BI55oy , He rrpoT~O
pe'laT paCCMOTpeHHID HX Rait O,IUIO'laCTl'I'IHHX nepeXO~OB, sa llC~e

HReM E2-ROMnOHeHTa nepexo~a 66 R3B. 3TOT rrepexo~ B cxeMe ypoBHeit 
I

55
0y . CBH3HBaeT COCTOJlHl'IJI 202 ItaB R !36 R3B1 ROTOp!:lM npmm:cu

Ba!OTCH Hll.li:&CCOHOBCRH:e xapaRTepJrCTHKll 3/2- [532) .ll 5/2- (523) , co
OTB8TCTBeHHO. 3Ha'leHHe B(E2) ~ 0,6 e262 ,IVL1I rrepexo~a 66 R3B 

yxasHBaeT na ero cRH:&Hoe ycRopeHRe, xapaRTepHoe .IVLli nepexo~oB 
M8llr,Izy" CRH:&HO RO~eRTllBHSHpoBaHHID.m COCTOJlHRIIMll. B COOTB8TCTBHll_ 
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C 3THM "MOlltHO npe~OJIOrui:T:&, 'ITO ROH~ ypOBHH 136 RsB onpe-

~e~eTCH·CRH:&HUM ROpROJil'ICOBHM B3aliM0~8llCTBReM Hll.li:&CCOHOBCRllX op-
6HTaJiefi 5/2- [523] n 3/2- [532] • llos,IUiee, B pac'leTax, npcme~eH
HUX no He~a6aTl'I'lecRoii: Mo~eJil'I, 6wro·no~saHo, 'ITO CTpyRTypa 
ypoBHH I36 RaB B ocno:BnoM onpe~eMeTcJl ROMIIOHeHTOM 3/2 3/2-:1532] , ) 

a B ypoBeH:& 202 R3B ~aiOT OCHOBHOH BRJI~ ROMIIOJI8HTH 5/2 5/2- [523] . 
H 5/2 3/2- (532) • 

llpl'I PaCCMOTpeHHH BepoJlTHOCTeH rrepexo~OB M8llr,Izy" Bpa!llaTe~HID.m 
IIO~OCaMR Ha6~~aeTCJl pasJil'I'llle B CBOHCTBax r~n~a-nepeXO~OB Me~ 

no~ocaMR c t;. K = 0 H t:. K = I; B c~ae nepexo~oB c t;. K = 0 y~oB
~eTBOpRT~HO BHIIO~HHIOTCH II~a •JurarH, a ,IVLli. IIepeXO~OB C !;. [( = 
I 3TH np~B~a c~:&Ho HapymaiOTcJl. PasJil'I'IRe B cBoiicTBax-EI-nepexo

~oB c t;. K = 0 II t;. K = I MO:xtHo o6'bSICHHT:& pa3.7Il'I'IHHM IlJIHJllllieM BR6-
PauMOHHHX IIpRMecefi B Ha'la.n::&HH8-H ROHe'IHHe COCTOJlHRII 3TllX I!epexo

~OB. 

IIpn RsytieHmr ~epnux peruaurii B ~e ne'leTHo-nefiTpoHHHX ~ep 
C N = 89 + 97 6WIO 06Hapy:xteHO B036YJK,n8HRe HSOMepHHX COCTOHHUH 
II/2 II/2- [505] l'I B ~pax c N = 89 + 93 - aHOMaJI:&HHX poTaiUIOH-

. HHX IIO~OC, o6paSOBaHHHX CRH:&HilM ROHi_P}rrypauMOHHHM CM8IUHBaHl'IeM CO
CTOJlHRH II0~060~0'leR i I3/2, C ro~OBHUMH ypoBHHMR 9/2+. Bos6y:xt
~eHHe aT:rrx. cocToHH:rrii rrpR p~oaxTRBHOM pacrr~e I5~o R 157Ho 6Ii
JIO yCTaHOBJieHO B HaiUHX RCC~e~OBaHHHX. Ha pnc·.IQ IIpRBe~eHH BCe 
H3B8CTHU8 SHatJ:eHRH Bepo~THOCTeii:_B(El) 3JieKTpR'l8CRllX rrepexo~OB, 

,, 
,o~l 

eSm 
•Gd 
• Dy 
o Er 

:P a.,o' 
'\_ [?) .. ,~ 

~:2.:.-7flll2"{52j 
a 
lii ,, ,,.I "'---. ~ ••r-m .,-~,1 . 

,, '-: [j] 1 
~~·~l~""'"'rM · 

··"~:t~ .. ~;.~ 
1011~ '!~ 

tllfe '// 

,fP---•• - •.. n 9s-- -g, 
"iHOQ HIEHTPOiiOB 

PRc~IO BepoHTHOCTH a~eRTpoMarHHTHUX rre

pexo~oB, paapmtaromHX COCTOHHUH 
9/2+ R II/2- [505] B HetJ:eTHO

HefiTpoHHHX H30TOIIax CaMapl'IH, 

r~oJil'IHRH, ~Rcnposl'IH R ap6RH. 

pasp.H:xtaromHX COCTOJlHRJl II/2- H 9/2+ B He

'l8THO-HefiTpoHHUX ~pax. 06pantaeT Ha Ce-
6H BHRMaHRe noBe~eHHe BepoaTHOCTeii: EI
rrepexo.noB B 3aBRCRMOCTH OT II3M8H8Hl'IH 'lllC
~a uefiTponoB N n rrpoTOHOB Z • .li.Jm 
snaqenuii B(EI) rrpn N =- 91 Ha6~IO,JJ;aeTCJl 
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OTli8TJlliBHH l\UIHHMYM· YBe.llli'IeHHe B(E1) llpH rrepexo.u;e OT H,u;ep c 
· N = 91 K H,IUJaM c N = 89 MOlKHO o6WCHHTI> pearori.t yciDieHHeM ICOH
~oHHoro cMeimiBaHRII, corrpoBOlli.u;anitl!M oCJia6JieHHe .u;ecix>pMHpo-

. M.miOCTH JI,u;ep B rrepeXO.u;HOH o6JiacTH. BoapaCTaHHe JKe 3HalieHHii B(EI) 
np:a rrepexo.u;e OT · N = 91 K N = 93, 95, 97, OlieBH.u;Hb, cBH3aHO c 
YBeJili'IeHHeM BKJia.u;a B BOJIHOBU8 ~ paCCMaTpHBaeMUX COCTOHHHH 
KOHqMrypaunll C BHCOKHMH 3Hali8HHHMH K - npoeKUHH CITHHa Ha 001> cm~
MeTpHH H.u;pa, liTO ITpHBO.u;HT It. YB8.llli'I8Hm0 B MaTp:atiH!lX 3JI8M8HTax IIe
peXO;I40B rrpHMeceii "paapemeHHHX'' rrepexo.u;on. 

B 3aKJmliemrn KpaTKO nepel!HCJieHH OCHOBHHe peayJil>TaTH, KOTO

pue CBO,I!IITCH It CJI6,II,YI(m6My: 
I. Co3.u;au KOMITJieitc ycTaHOBOR .u;JISI nsMepemrn npeMeii JKH3HH noa-

6yJK.u;eHHux COCTOHmru H.u;ep M6TO.IJ;aMH e(- H '('( -3a,IJ;8pJKaHHHX COBIIa
.u;emrn. llpHMeHeHUe B YCTaHOBKax pa3JIHl!HHX CII6RTpoMeTpo23, COBpeMeH
HHX 6JIOKOB 3JI6ItTgoiDIRH IT03BOJIHJIH 3~6RTHBHO npoBO.u;HTl> H3MepeHUH 
B ,u;:aarraaoHe IO-I + 10-6 C B COBIIa,IJ;8HHHX C.HH3It03HepreTHli8CKH
MH H8JIY1!8HH!IMH (E ~ 5 It3B) llpH pa.u;l!OaRTHBHOM pacna.u;e ROpoTKOJKH
BymHX H30TOIIOB (T1/2 ~ 3 MHH.). 
~ IIHTaHHH MarHHTHO-JIHH30BOrO 6eTa-CIT6KTpoMeTpa U aBTOMa-

. . 
TH3~ rrpouecca perucTpaUHH CII6RTpoB KOHBepCHOHHHX 3JI6RTpOHOD 
pa3pa60TaH U CKOHCTPYHPQBaH ynpaBJIHeMUii cTa6HJIH3aTOp TOita. 

2. MaMepeHHe crreRTPOB raMMa-JIYl!eil, MeKTpOHOB DeyTpeHneii 
KOHB8pc:!rH, f'ft -COBIIa,IJ;8HHR II03DOJIHJIH CY!II6CTD6HHO .IJ;OITOJIHUTl> CX8-
My pacrra.u;a I5~o - I55oy • 

Ha ocHone . aHaJIHaa CIIEl~TpoD ROHB~cn:onHux aJieRTpOHOD n: ef
coBIIa.u;eHHii yTol!HeHa cxeMa pacrra.u;a I 5 Ho - I57oy • . 

3. n RCCJie.u;yeMUX H30TOIIax .u;:acrrpo3RH c A= 155, 157, !59, 
I6I n: ap6RH c A = I57, 159, I6I R3MepeHH nrrepnue npeMeHa znaHH 
8 B036yJK.u;eHHHX COCTOHmru, .u;JISI 10 IIOJiyl!6HH B8pxHH8 rpamruu 3Halie
IDIR :ax rrepno.u;on rro~acrra.u;a, a .u;JISI 9 cocToRHHn yTOl!HeHH npeMeHa 
JKH3HH •. 

· 4. IIpone.u;eH aHaJIH3 rrpne.u;eHHHX nepoHTHOcTeii MeRTpbMarHHT
HHX nepeX0;140B, pa3pHJKa~ HHlKHH8B036yJK.u;eHHUe COCTOHHHH B He-
'IeTHO-Heii:TpOHHHX H.u;pax I55,157,159,161Dy n 157,I59,161Er • 

PeayJil>TaTil aHaJIH3a II03BOJIHJIH onpe,u;eJIHTl> RBa,IJ;pyiTOJil>HHe MOM8HTH H 
IIapaMeTpll ;neclX>PMauHH HCCJie.u;yeMHX H.u;ep. Onpe.u;eJieHil MarHHTHHe MO
M6HTH COCTOHHHll 3/2 3/2- [52!) H 5/2 5/2+ (642] B 159oy, 5/2 5/2-
(523) n 5/2 5/2+ [642] n I 61oy , .u;JISI MarHHTHHX MoMeHTOB cocTOH-
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HHR 3/2 3/2- (52!] B 159•161oy IIOJIY1!6lill 3Ha'I6HRH nepXHHX rrpe-
.u;eJIOB. IIortaaaHo, 'ITO nepoHTHOCTH EI- :a E2-rrepexo.u;on, paapiDKaKI!UlX 
COCTOHHHH II/2- n: 9/2+ B H.u;pax C N = 89 II 9! ,B03pacTaiOT c yMeHI>
meHHeM N . n Z • 3To odwcHHeTCH TeM, liTO c yMeHmeHHeM .u;eqx,p
M~ B H.u;pax llpOIICXO.u;HT yciDieHUe It'OpHOJIHCOBa B3aH!\m;neiicTBRH, 
npnno~ero K ycRopeHnro raMMa-nepexo.u;on. YneJIH'IeHHe 3Ha"tJ:eHllli 
B(E1) c pocToM 'IIICJia HeiiTpoHOB B o6JiacTn N >- 9I o6wcHeHo YBe
.llli'IeHHeM BKJia,u;a B BOJIHOBUe qJyHRUHH COCTOHmru · II/2- (505] U 9/2+ 
ItOHc))nrypaunfi C BHCORJIMU 3HalieHJIID.m K. 

3ItcrrepUMeHTa.m,Hue anaqemm nepoHTHOCTei1 rrepexo.u;on cpanmma
IOTCH c O.u;HO"tJ:acTnl!HHMII oueHital\lH no McRonipy u no lliJJII>ccoey, a 
TaRJKe, .u;JISI CJIYl!aeB l130TOnOB .u;ucnpo3RH, C paC'l8TaMH B8pOHTHOCT8H 
rrepexo.u;on no nea.u;na6aTU'lecKoii npamaTeJII>Hon Mo.u;eJIH c y'leToM Itopu
oJIUcona B3aHMo.u;eiicTBRH • 

OcHOBHHe peayJII>TaT!{, JI3JIOJKeHHHe B .u;uccepT~, ony6JIUKOBa
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