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CTPYKTYPHO-SIJIEPHI E@EKTH Y BHYTPIIIHIN KOHBEPCII M1-IIEPEXO/IB
3 EHEPI'ISIMM 114 TA 138 xeB B "°Lu

3a J0MOMOTOK0 MarHiTHOrO PB-CIEKTpOMeTpa THIIy Tw/2 Ta ABOX Koakciansuux HPGe-1eTekTopiB MOMIpsHO iHTeH-
CHBHOCTI JIiHiii €JIEKTPOHIB BHYTPilIHEO0I KOHBEPCii Ta y-IIpoMeHiB i3 po3nany °Hf (T1, = 70 1i6). Busnaueno xoedimi-
€HTH BHYTPILIHBOI KOHBEPCII 0k Ta ITapaMeTpy IPOHUKHEHHSI A U pOTAIliHIX MarHiTHAX AWMONBHUX repexonis y114

17138 xeB B °Lu.

Kniouosi cnoea: pamioaktuBHicth, *°Hf, HPGe-meTekTopn, MarHiTHHI CIIEKTPOMETP, IHTEHCHBHOCTI Y-IIPOMEHIB,
IHTCHCUBHOCTI JIiHiH €JIeKTPOHIB BHYTPIIIHBOI KOHBEPCil, BHYTPIIIHSA KOHBEPCIisl, MapaMeTp MPOHUKHEHHS.

Beryn

CydvacHa Teopist BHYTPILIHBOI KOHBEpCii mpeTeH-
ZIy€ Ha TOUHICTh PO3paxyHKiB Koe(illieHTiB BHYTpill-
upoi kousepcii (KBK) 6musbko 1 % [1]. Iporo Baa-
eTbest gocsartu, ockinbku KBK cnabko 3anexarts Bifg
JeTaneu anepHoi cTpykTypu. Ilpu TeopeTHuHux po3-
paxyHKax CTPYKTYypHO-siepHi epekTu abo BpaxoBy-
FOTHCSI HAOMIDKEHO (SIK, HAIIPHUKIIA I, B TAOMHIIIX baH
i TpxkackoBCHKOI [2]), a60 irHOPYOTHCS 30BCiM (Tab-
nuni Xarepa i 3enbuepa [3] ta Posens, ®piza, Ajb-
nepa i [laymi [4]). [IpoTe Takuii migxin BUIIPaBoOBYE
cebe JnuIIe B TOMY BHIAAKY, KOJHU Y-BHIIPOMIHIO-
BaHHS IbOTO IEPEXOY HE € 3HAUHO 3arajlbMOBaHUM
y TIOPIBHSIHHI 3 OITIHKOIO WMOBIPHOCTI OJHOYACTHH-
KOBOTO Tepexoy. SIKIo *k mepexij| 3araibMOBaHUH,
To toxi 3HaueHHs1 KBK Moxe cyTTeBo 3anexartu Big
CTPYKTYpH siipa. Y IBOMY BHIIAJKy B TEOPETHUYHI
KBK moTpiOHO BHECTH MOMNPAaBKHU BIJNOBITHO 0
pobir [5 - 7].

BennunHa TakuxX MONPaBOK XapaKTEPU3yeEThCS
napamMeTpoM NpoHuKHeHHA A. I[lapamerp mnpoHUK-
HEHHsS A BU3HAYeHUH B poOoTi [8] sk BigHOIICHHS
0e3p0o3MipHHX MaTPUYHUX €JIEMEHTIB MPOHUKHEHHS 1
Y-BUNIPOMIHIOBaHHS. BHYTpIIHBOSIEPHHUIA KOHBEp-
CIiHUMIT MaTPUYHUN €JIEMEHT SIK BUTJISJIOM ITiJ{IHTET-
panbHUX (YHKIIH, TaK i MeXaMu iIHTErpyBaHHS Bif-
PI3HAETHCS BiJ] paialifHOTO MaTPUIHOTO CIIEMEHTA.
IHOM1 116 TPU3BOAUTS JI0 PI3HUX MPABUII BiIOOPY JJIst
MaTPUYHUX EJIEMEHTIB Y-BUIPOMIHIOBAaHHA 1 BHYTpI-
HIHBOSIEPHOT KOHBepcil [9].

3aragbMOBaHICTh Y-TIEpeXoy O3Havae, o paiia-
HiHHUN MaTpUIHAN €TIEMEeHT 3HAYHO 3MEHIIeHnH. Y
IBOMY BUIAJKy BHYTPILIHbOSIIEPHA KOHBEPCIs MOXKE
CTaTH CyTTEBOIO 1 BU3Ha4YaTH coboro Bennunny KBK.
IIpu 1mpoMy, 6€3yMOBHO, HEOOXiTHO, 100 MpaBUiIa
BinOOpY, BIINOBIIaNbHI 32 3MEHIICHHS] HMOBIPHOCTI
Y-BUIIPOMIHIOBAaHHS, HE BILTUBAIH (200 BIUIMBAIIN HE-
CYTTEBO) Ha WMOBIPHICTh BHYTPIIIHBOSACPHOT KOH-
Bepcii. JlilicHo, y JesKuX BUNagKax npaBuia Bigdoopy

JUIS MATPUYHUX €IIEMEHTIB Y-BUIIPOMIHIOBAHHS 1 BHY-
TPINTHBOSIIEPHOI KOHBEpCli BHUSABIAIOTHCSA PI3HUMHU
[10], a KBK anomaapHHMH. 30KpeMa, 1€ BHUITAIKH
I-3a60poHK Ta 3a00POHHU 32 ACHMITOTUYHUMH KBaH-
TOBMMH 4HCJIaMU B IedopMoBaHuX siapax. Ilpeamer
HAIIUX JTOCIIIKEHb — CTPYKTYpPHO-AAepHI ePeKTH y
BHYTpIIIHIA KOHBepcii poTauiiiHux M1-mepexois,
3yMOBJIEH] 30irOM ripOMarHiTHUX BiZHOILIEHb OCTOBA
Ta IHIUBITyaIbHAUX YaCTHHOK.

«Bunaakosa» 3a00poHa poraniifHUX
M1-nepexoniB y nepopMOBaHUX sIAPAX

B yzaranpHeniit Mmojeni aapa npuBeneHa HMoBip-
HicTh nepexony M1 Mix piBHAMHU POTAaLiAHOI CMYTH
(s K # 1/2) Bu3Havaetbest popmyioro [11]
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INipomarniTHI BiOHOIIEHHS IS BHYTPIIIHBOTO i
KOJIEKTUBHOTO PYXiB (gk Ta gr), SKi BXOAATH y (op-
myay (1), moB’si3aHi 3 MAarHITHIM MOMEHTOM Ll OCHO-
BHOTO CTaHy CMYTH
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Bonu MOy Th OyTH 00UHMCIIEH] 32 JOTTOMOTOIO eKCIIe-

pPUMEHTAILHO BUMIpsHUX 3HaueHb B(M1) i po.

VY nesxux BUIAIKax, TiPOMAarHiTHI BiJXHOIIECHHS
0CTOBA Jr 1 YACTWHKH 11032 HUM Jk BUSIBIIIOTHCS OJIH-
3bKHMHU 32 BeNWYHHOW. Lle Ipu3BOIUTE 10 «BUIA]-
KOBO1» 3a0opoHu Ml-mepexoxiB y nedhopMoBaHHX
aapax.

ExcrniepriMeHTanbHi 3HAUCHHS QR VIS siAEp 13 He-
napHuM 4 B cepenuHi obnacti gedopmanii KOHIIEHT-
pyroThes noommsy Bennywnad ~ 0,3, Ha Kpasx o0macTi
HAOJMKYIOTBCS JIO OIIIHKK y3arajdbHEHOT MOl
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Or = Z/A, sika IpyHTY€TBCS Ha MIPUIYIICHI PO PyX pi-
BHOMIPHO 3aps/KEHOI siiepHoi peuoBuHu [12]. V Toii
ke Jac gk-(pakTop 3MIHIOETBCS B OLIBII IIUPOKUX Me-
Kax 1 € XapaKTEepHOIO BETMYHHOIO, SIKY MOKHA BUKO-
puctatu Ui imeHTHdiKamii koH(pIrypamii saepHuIX
crauiB [13]. Anamisyroun maHi MarHiTHHUX Qk-(ax-
TOPIB 15 HenmapHuX AedopmoBanux suep 3 [14], mu
MPUAIILIA 10 BUCHOBKY [15], 110 «BunamkoBa» 3a60-
poHa M1-miepexomiB MOKe CIIOCTEpPIraTHCh y poTa-
HIHHUX cMyTax, TOOYJOBaHUX SIK HA OJTHOYACTHHKO-
BUX CTaHax HemapHoro mnportoHa — 3/2[402] i
7/2[404], Tak i Ha OJJHOYACTHMHKOBHX CTaHAX Hemap-

HOTO HelTpoHa — 5/2[523] i 7/2[514]. Koudiryparis
n7/2[404] mpunucaHa, 30KpeMa, OCHOBHOMY CTaHy
Ly, a mepexomu Y114 ta y138 keB manexars 10
foro poramiiaoi cMmyru. dakTopu 3a6oporu M1-Bu-
MPOMIHIOBaHHS BiJTHOCHO OIIHOK Baiickomda 3a na-
aumu [16] cranosisaTs Bigmosigmo Fy(y114) = 28,2 +
+ 1,1 Ta Fy(y138) = 15,9+ 0,8.

Xapakrepuctuku nepexony y114 xeB moxna no-
CITiKYBaTH B pajioakTHBHOMY posmami sk '°Yb
(T2 = 4,2 11i6), Tak i *"°Hf (Ty, = 70 1i6) (puc. 1).
[Nepexin 3 eneprieto 138 keB 30ymxyeTbes nuiie npu
B-posmazi 1°Yh.
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Puc. 1. ®parment cxemu posmaxy 1°Yb ta 15Hf,

[Mapamerp TNpOHWKHEHHS A JUISL  [EPEXOay
v138 keB He BW3HAwaBca B3araii, a s MEPEXOIy
7114 xeB nani cynepewnusi [17 - 22]. Ockinbku o4i-
kyBanuil Bkiaa y KBK, 3ymoBieHuit cTpykTypHO-
SIIEPHUMH €(peKTaMu, 3TiTHO 3 TCOPETUUHUMHU OIiH-
KaMH HE MEepPEeBHIIyBaTHME KUIBKOX BiJCOTKIB [23],
HeoOXimHi mpernu3iitai BuMiproBanHs KBK mis nux
nepexoiB. Mu npoaHaitizyBaiy BCi IOCTYIHI Ha ChO-
TOJHIIITHIN JICHb EKCTIepUMEHTANIBHI naHi [16] 3 BHY-
TPIIIHBO1 KOHBEPCii Ta KYTOBHX KOPEJAIIii, a TaKOK
nposemu BuMiproBanHs KBK ma K-o6omonmi *°Lu
st mepexoxy Y114 xeB.

Excnepument

Ockinbkn npu Bu3HaueHHi KBK mursxom mps-
MOTO CITIBCTABJICHHSI 1HTCHCHUBHOCTEH CIICKTPOHIB
BHyTpimHb01 KoHBepcii (EBK) i1 y-pomeHiB mysxe
BaXKKO JTOCAITH HEOOXIIHOI TOYHOCTI, MU BH3HaYa-
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eMo ix HacTymHUM ynHOM. Y crnekTpax EBK i y-mpo-
MEHiB BUOMPAETbCS mepexi A00pe BiIOMOT MyJIbTH-
nonbHOCTI, 3HaueHHs KBK skoro BuxopucToBy-
I0TbCA  SIK  HOpMytoui. lloMipsBIM BigHOIIEHHS
inTeHcuBHOCTe EBK 1 y-ipoMeniB 1ux ABOX mepe-
X0/iB, abcoroTHi 3HaueHHs: KBK mMo)xHa BU3HAYNTH
3a (hopMyJIOr0

: ®3)

me I, 1)) —excnepumenTanbHi 3HAYCHHS iHTEH-CH-

BHOCTelH EBK i y-TIpOMEHIB BilITOBITHUX TIEPEXOIIB;

a; ; — abcomoTHi 3HaYeHHs ixHiX KBK.

Takum nepexomom 3 goope Bizomum KBK (o =
=0,114 + 0,001 [24]) € M1+E2-tiepexin 3 eHEpTi€r0
343 keB, skuii 3 BUCOKOIO iHTEHCHBHICTIO 30yIKY-
eThes Tipu posmagi - Hf.



CTPYKTYPHO-AJEPHI EOEKTU

Jlxepena BunpominfoBanHs °Hf 6ynu orpumasni
B peakmii (n,y) Ha JOCTITHUIBKOMY peEaKTOpi
A HAH VYxpainu. BukopucroByBanu radHieBi Mi-
IICHI K 3 TPUPOHUM BMiCTOM 130TOIIiB, TaK 1 30ara-
veni 10 13,9 % 4Hf.

BumMiproBaHHS y-CIIEKTPiB MPOBOIWIN HA Y-CIIEK-
TPOMETPI, IO CKIAIABCS 3 TBOX TOPU3OHTAIEHUX KO-
aKClaJbHUX JETEKTOPIB i3 HAIYHCTOTO TEepPMaHiio
(GEM-40195 ta GMX-30190 3 po3iIbHOIO 3/1aTHI-
ctio 1,73 1 1,89 keB na ninii y1332 0Co BiJ/ITOBITHO)
Ta OaraTtokanampbHOro Oydepa 919 SPECTRUM
MASTER ¢ipmu ORTEC. byno BUkoHaHO peTeiabHe
rpagaylOBaHHA JETEKTOPIB IO e(h)eKTUBHOCTI peecTpa-
1ii 3a JOMOMOTOI0 E€TaJOHHHUX CHEKTPOMETPUYHUX
JOKEpeIl Y-BUIIPOMIHIOBaHHS 0Co, *Ba, ¥'Cs, ?Ey,
22Th ta *Am B miama3soni eHepriii Bim 26 10
1620 keB. ®opma kpuBOi e(DEeKTUBHOCTI peecTpartii
nobpe omucyethest Pynkiriero Kemmnbena [25], moxu-
Oka rpaJlyroBaHHs Ui 000X JCTEKTOpPIiB HE TEPEBU-
trye 2 % (mpu Ey > 100 keB).

106 3BecTH 70 MiHIMYMY MOJIMBI CHCTEMAaTH4H1
MMOXWOKHM, BUMIPIOBAaHHS TIPOBOIIIA CEpiIMH Ha
JIETEKTOpax pi3HUX THIIIB, MPHU Pi3HUX KoedimieHTax
MiACUICHHS Ta PI3HUX IIUPUHAX KaHAIY aMILIITY-
nHO-I(poBoTo MepeTBoproBayda (8192 i 16384 piBHs
KBaHTYBaHHS BXiIHOTO CHUTHaIy). YCbhOTo OYyJO BH-
KoHaHO 38 cepiif BUMipIOBaHb.

Cnextpu EBK na K-o60onkax Y°Lu Bupuanu 3a

JONIOMOT0I0 MarHiTHOTO [-CIIEKTPOMETpa THITY w2
13 3aJI3HUM SIPMOM 1 pajilycoM piBHOBa)KHOI OpOITH
50 cm. Pozninbha 3aatHicTs cniektpometpa 0,03 % no
iMmynbcy npu TinecHoMmy KyTi 0,07 % Bin 47n. Xapak-
TEPUCTUKU CHEKTPOMETpa HAl0Th 3MOTY BUMIpSATH
BiTHOCHI IHTEHCHBHOCTI KOHBEPCIHHUX JiHINA 3 TOU-
Hictio He ripure 1 % [26].

OO6poOKy Y-CHIEKTpiB MPOBOAMIM 33 MPOTPaMOI0
WinSpectrum [27]. Criektpu Oyit0 mpoaHai30BaHO
TaKOX 3a MepiofoM HaIiBpO3Maay, 00 BUKIIOUYATH
MO>KJIMB1 BIUTHBH TOMIIIIKOBUX pagioHyKiiaiB. OcTa-
TOYHI 3HAYEHHS iHTEHCUBHOCTEH Y-JTiHIA BU3HAYAIIN
AK 3BayKeHe cepenHe 3 38 cepiil BUMipioBaHb. B sxo-
CTI HEBU3HAUEHOCTI EKCHEpUMEHTAIBHUX 3HAa4YeHb
BHKOPHCTAaHO a00 BaroBy MOXHOKy, a00 MOXHOKY pPo-
3KHIY, 3aJIEXKHO BiJl TOTO, sIKa 3 HUX OyIra OiIBIIOL0.

OTpuMaHi HaMH JTaHi T100pe Y3TOIKYIOThCS 3 pe-
3yJbTaTaMy iHIIMX €KCIEePUMEHTaIbHUX poOiT. 3a-
CTOCYBaHHSI Pi3HHX THIIB JIETEKTOPIB 1aJIO0 3MOTY I10-
KpAIIUTH TOYHICTh BU3HAYCHHS BiTHOCHUX IHTCHCH-
BHOCTEH y-TipoMeHiB. [IOBHICTIO pe3ynbTaTH BHMi-
proBaHb omy0IikoBaHO B po0oTi [28]. BigHocHi iHTe-
HCHMBHOCTI Y-TIpOMeHiB i3 posmany ‘°Hf, ski Mu Bu-
kopucroByemo, Taki: 1,(114)/1,(343) = 0,00346 +
+ 0,00020.

O06pobky cnektpiB EBK npoBoanmm 3a po3pobie-
HUMH Hamu niporpamamu [26]. BinHoleHHst iHTeHCHB-
nocreii miniit EBK na K-o060s0mmi *°Lu 1y1s BumeHas-
BaHuX mepexofiB craHoBUTh Ik(114)/1«(343) = 0,067 +
+ 0,004. 3a dpopmynoro (3) Buznagaemo KBK mis epe-
xoxy 3 eHeprieto 114 keB: ok(114) = 2,20 £ 0,19.

AHaJi3 eKcnepuMeHTAIbHUX JAHUX
i3 BHYTpilIHBOI KOHBePCil 11 Y-niepexoais
3 eneprismu 114 Ta 138 keB B 1"°LU

BiciM Hai0IbII TOYHHMX EKCIEPUMEHTAIBHUX
snayens KBK ua K-o6o0monmi °Lu mis mepexomay 3
e”epriero 114 xeB HaBeneno B Tabn. 1. B ocran-
HBOMY CTOBITYMKY TaOJIMIII HABEIECHO TAKOX 1 po3pa-
XOBaHE HAMHU CEPEIHE 3BaXkeHe 3HaueHHs ak(114).

Tabnuys 1. ExciepumenTanbhi 3Hauenns KBK na K-o60s0nmi 1°Lu nas nepexony 3 enepricio 114 xeB

PoGota [29] [30] [31] [32] [32] [19] [22] p‘gg‘ffa S;f;’;:s
ox(114) | 1,73(21) | 2,07(6) | 1,94(20) | 1,80(8)* | 1,90(8)* | 1,82(15) | 1,86(6) | 2,20(19) | 1,94(4)

* Hapeneno asa 3naucHus ok (114).

3rigno 3 pexomenparismu b. C. Ixenenosa [33]
pe3yabTaTH BUMIPIOBaHb MOPIBHIOIOTH MK €00010
JUTst 3°SICYBaHHSI Y3TO/DKEHOCT] BarOBUX MOXUOOK (Sy)
3 moxubkamu po3kuy (Sp). SAkiio Sp/Ss < 2, TO BUMi-
PIOBaHHS BBQXKAIOThCS Y3TOJDKEHUMH, a SKIIO
Sp/Ss > 2, TO Mae Miclie IPOTUPIYYS, TKE MOXKE OyTH
3yYMOBJICHE, 30KpEeMa, HEIOOIIHKOIO MOXHOOK. Y Ha-
oMy BUMaAKY Sp/S, ~ 1. ToMmy MU MOKEMO BUKOPH-
craty npu aHawi3i anomainiii B KBK cepenne 3Baxkene
3HaueHHs ok (114).

V psni po6ir [22, 34, 35] HaBOAATHCS TaKOXK 3HA-
uenns KBK na L-i M-o6ononkax °Lu. ITpote Tou-

HICTh iXHBOTO BHM3HAYCHHS 3HAYHO TMOCTYHAEThCS
BigHomenHssM KBK Ha L-mio6omonkax aroma. Tomy
npu a"anizi anomani B KBK mu Bukopucranum cepe-
JIHI 3Ba)KEHI 3HaueHHs aL1/a 2 Ta o t/os 3 Tabu. 2.

ExcriepuMeHnTanbHi JaHi 3 BHYTPIlIHBOT KOHBEpCil
ans mepexozy y138 xeB B *°Lu 3HauHO ckpomHimmi. Y
po6oti [30] momipsno KBK ma K-o6omonmi '™Lu
ok(138) = 1,19 + 0,08, aBTopamu [38] Ta [39] - BigHO-
menna KBK na K- ta L-mino6ononkax ox/o =4,3 +
+0,4 1 avw/o/os = 1/(0,29 £ 0,02)/(0,22 + 0,03)
BIZTIOBiHO.
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Tabnuys 2. EkciepuMeHTANbHI 3HaYeHHsI BiTHomeHb KBK
Ha L-mino6osonkax °Lu aus mepexony 3 enepricio 114 xeB

Po6ora [21] [36] [37] CepejiHE 3BaXKEHE
oo 2,50(13) 2,41(5) 2,46(3) 2,45(3)
owr/os 3,45(24) 3,23(5) 3,24(3) 3,24(3)

II1e B po6oTi [39] HABOAUTECS BiAHOIIEHHS iHTEH-
CHBHOCTEH JIiHIHA eNeKTPOHIB BHYTPIIIHBOT KOHBEPCii
na K-o60m10mnmi 1°Lu 114 nepexonis y145 a 7138 keB:
1k(145)/1k(138) = 0,248 + 0,011.

Iepexin 3 eneprieto 145 keB sriguo 3 [40] € gmc-
M El-niepexomom. TeopeTnune 3HaueHHs ok (145) =
= 0,110 pa3oM i3 JaHUMH TIPO BiJHOCHI IHTEHCUBHOCTI
y-ipomeriB °YDb 3 xommimsmii [40] 6ymo BuKOpHC-
TaHO HaMM 1St po3paxynky KBK na K-oGomommi °Lu
it nepexoxy Y138 keB 3a  dopmynoro  (3):
ok(138) = 1,26 +0,10.

[pu ananizi anomaniit y KBK mMu Bukopucranu
cepenne 3BaxkeHe 3HaueHHs ok(138) = 1,22 + 0,06 ta
"aseneHl Buiue BignomenHs KBK na K- ta L-min-
o6osonkax °Lu.

Metoaunka anaiizy anomaJiii B KBK 3mimannx
(M1 + E2)-nepexonis

EdekT mpoHUKHEHHS y BUMAAKY HEPEXOIiB Mar-
HITHOT MYJBTHIIOJILHOCTI MOJKHA OMNHCATH OJHHM
siiepHuM apametpom A [5]. Meromuky anaimi3y aHo-
mauiii y KBK nepexoniB 3MilmaHoi MyJIbTHIIONBHOCTI
JeTanbHo onucaHo B poOorti [41]. [Tapamerp nponu-
KHEHHsI A 1 TlapaMeTp 3MilllyBaHHS 0 3HaXOHSATh 3a
PO3B’sI3KaMU CUCTEMH PiBHSIHB JJIs aDCOMOTHUX abo
BigHocaux KBK. Jlst 0y mb-sK0i i-11i1000I0HKH 3Mi-
maHoro (M1 + E2)-nepexony eKCIepUMEHTAaIbHI
KBK, 3 ypaxyBanHsAM e(]eKkTy NIpPOHHKHEHHS B
M1-koMTIOHEHTI, MafOTh BUTIIA [6]

_ oy (MDA +BA+BJA?) + 8%, (E2)
hexp 1+ 8

(4

ne B! ta BY — mapamerpu, mo 3anexKath TUTHKH Bij
XBWJIBOBUX (YHKIIIH eeKTpoHa i TaOynboBaHi B [6];
o, (M1) ta o;(E2) — teopernuni 3nauenus KBK na
i-riimo6osmontti st M1- Ta E2-niepexo/iiB BiANOBIHO;
Qi o, — EKCTIEDPUMERTANBHI 3HaueHHs KBK na i-min-
000JI0HIIi. £2-KOMIIOHEHT Yy Mepexo/iaX Takoro TUITY
MIPUCKOPEHHUH Yy TOPIBHIHHI 3 OIIIHKOIO IMOBIpHOCTI
OJHOYACTHHKOBOrO Iepexoxy. Tomy aHomamiii y
KBK, 3ymoBieHux epekToM MpOHNUKHEHHS, Y IIEOMY
KOMITOHEHTI OyTH HE MOXe.

Takuii >xe BUpa3 MOXKHA 3alMCaTH 1 JJIs BiAHO-
mens KBK.

Sk i B [15], cucTeMa piBHAHB IS aOCOMIOTHHX Ta
BigHOCHMX KBK po3B’s3yBanace nuisxom MmiHimiza-
1ii pyHKIIOHAJIA 32 METOIOM HAaIMEHIITNX KBaIPaTiB:

2
anin _ a’i,exp —Q (7\'18) +
A(x’i,exp
2
(o /o) oo — 04 (A, 8) [t (A, 5)
D i H
ij (ai OLj)exp
IE O ey s Ao (01 0) s Aoy /aL)e,, — excne-

pumenTanbhi 3HaueHHst KBK i BigHomens KBK Ha i-
Ta J-migo6onoHkax 3i cBoiMu moxubkamu; o, (A,d),

a;(A,8) ta o(A,8)/a;(A,6) - Teopermuni 3Ha-

yennst KBK i Bignomens KBK Ha i- Ta j-miimo6omoH-
Kax, 0 3aJIeKaTh B/l 3HAYCHH A Ta O, sIKi € Imapame-
TPaMH TiJITOHKHU 33 METOZIOM %’ .

106 yHUKHYTH JIOKaIbHUX MiHIMYMiB, TIOYaTKOBI
3HA4YEeHHS A 1 O 3HAXOJIMIIH 3 PO3B’A3KIB CHCTEMH PiB-
HAHb TpadidHUM MeToAoM. TeopeTwdHi 3HaYeHHS
KBK oTprmaHo 3a J0MOMOIO0 iHTEPIIOJSIIIT Ta0H-
YHHUX 3HA4YEHb 3 po0oTH [3], a eNIEKTPOHHUX Mapame-
TpiB — 3 pobotu [6].

CranaapTHi MOXUOKH BU3HAYAIOTHCS 32 JOMOMO-
rOI0 CIIBBIIHOIIEHHS

Xz (kopt * A"') = sznin +1, (6)

ne A,y - ONTHMAJbHE 3HAYEHHS apaMeTpa A, 1o Mi-
Himizye Bemuuuny y°. IIpu 1poMy Bei iHII napame-
Tpu ¢ikcoBaHi 1 BiANOBIAAIOTE CBOIM ONTUMAJILHUM
3HAYCHHSM.

AHAaNOTr1YHO BU3HAYAIOTHCS U MOXUOKH AJ.

Pe3yabTaTtu T2 06rOoBOpeHHS
PesynpTatu po3paxyHKiB AJISL IIEPEXOAY 3 €HEp-

riero 114 xeB B *°Lu pa3om 3 gaHnMu aBTOpiB iHIIIX
poOiT HaBeneHO B Tab. 3.

Tabnuysa 3. ExciepuMeHTAIbHI 3HAUEHHS TApaMeTPa MPOHUKHEHHS Aexp
1uis mepexony 3 enepricio 114 keB B °Lu

PoGora [17] [18] [19]

[19]

[20] [21] [22] Hama po6oTa

hexo 8,4(25) -3(1) 3,3(41)*

3,8(41)* ~2

3(1) | 1,60(14) -1,5(3)

* [pu 8%(E2/M1) i3 pisHux pooir.
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OTpumaHe HaMM 3HA4YCHHS Napamerpa MPOHHK-
HEHHS A Y3TOIDKYETHCS 3 pe3yJbTaTaMH TOCIITKCHB
[18, 21], ame cymepeunTts maHuM podbit [17] Ta [22].
[Ipu meranpHOMY aHai3i CcTae 3pO3YMIJIOI0 MPUYKHA
Takux po30ixkHOoCcTeH. [l momryky anomariii B KBK
sMimanux (M1 + E2)-niepexolniB IyXe BaKIUBO
MaTH Mpelu3iiiHi TaHi He TUTBKY PO BiJHOCHI, aje i
npo abcomoTtHi KBK Ha pi3Hux nizoOononkax aroma
a00 X 3aTydaTH JOJATKOBO JIaHI KyTOBHX KOPEIAIii.
Jlume 3a Takoi yMoBH ¢yHKUioHan (5) Oyne maTu
qiTkui MiHiMyM [5].

YV [17] nns 3HaAXOIKEHHS MapaMmeTpa MPOHUK-
HEHHA A OyJI0 B3ATO €KCIEPUMEHTAJIbHI BiAHOILECHHS
KBK na L-nizo6ononkax *"°Lu 3 po6oru [37]. Otpu-
MaHM{ OpM MATOHII TapaMeTp 3MilllyBaHHS
5%(E2/M1) mpOoTHpIYNTh TAaHUM KyTOBHX KOPEIALiif
(muB. xKommissito [42]).

M. A. Jlicrenraprenom [18] Oynmm BHKOpHCTaHi
excriepuMenTanbHi BigHomeHHs KBK ma K-, L- i
M-mtino6omonkax 1°Lu 3 po6oru [36], aBTopamu [19]
— BJIacHe 3Ha4YeHHs ok npu O(E2/M1) 3 pizHuX poOIT.
VY po6orti [20] HaBeeHA OI[iHKA MOXKITUBOT BETUUNHH
mapaMeTpa NPOHHKHEHHS, BUXOISIYM 3 BIACHOTO
8(E2/M1) ta xoHBepciitHUX maHux 3 [36].

A. T'. Tpoimpka 3i ciiBaBTopamu [21] Opana Bia-
cHI excniepuMeHTanbHI BigHomeHHs KBK na L-min-
obosonkax *"°Lu, a B po6oTi [21] HaBomHTBCA cepe-
IHS BEIMYMHA A 3 OTPUMAHOTO HUMH K OK TIPH
S(E2/M1) i3 pi3aux pooiT.

Hame 3HayenHs mapameTpa  3MillyBaHHS
|0(E2/M1)| = 0,475 + 0,002 HEe mPOTHPIYUTH AAHKM
KyTOBHX Kopeusiiii [42] i myxe Onu3bke 10 Haii-
61 Tounoro 3uHaueHus 6(E2/M1) = 0,465 + 0,005
3 pobotu [20].

Jlns mepexony 3 enepriero 138 keB B °Lu Gyi10
3HAWICHO MapaMeTp MPOHUKHEHHS Aexp = -(3,4 £ 1,4)
ta mapamerp 3mimysanus [8(E2/M1)| = 0,48 +0,02.
Bennunny napamerpa IpOHUKHEHHS Aexp BU3HAYCHO
HaMU BIEpIIe, BEJIMYMHA TapaMeTpa 3MillyBaHHS J10-
Ope y3romKyeThes 3 fanumu [42].

OpHUM 13 IHCTPYMEHTIB CHCTEMATHKH JAaHHX MO

napameTpaM MPOHUKHEHHS € MONIYK eMITpUYHOT 3a-
JIEKHOCTI A (32 a0COTFOTHOIO BEIMYMNHOIO) BiJl BEIH-
ynHU (akTopa 3aboponu 1o Baiickondy (Fw). V po-
00Ti [41] HEOHOPA30BO MiKPECITIOBATIOCH, 110 TaKi
3aJIE)KHOCTI IOTPIOHO Oy XyBaTH HE JIUIIIE OKPEMO IS
KOHKPETHHX THITiB IEPEXO/IiB, aje i OKpeMo JJIsl pi3-
HUX BUJIB 3a00pOHH Y-BHIIpoMiHIOBaHHS. HeoOxiaHi
JIaH1 IS TAKOTO aHaJli3y 10 «BHIIAIKOBOY» 3a00pOHe-
HUX poraniianx Ml-mepexomax y aehopMoBaHHX
Aapax HaBeJIeHO Ha puUC. 2.

Al
6

5
2]
14 i3

0 T T T T T T T T T T T
1.0 1.5 2.0 2.5 3.0 3.5

logF,

Puc. 2. ExcriepuMeHTabHI 3HAUYCHHS SICPHOTO Mapame-
Tpa MPOHUKHEHHS A (32 a0COTFOTHOIO BETMIUHOIO) 3aJie-
KHO Bix (pakTopa 3a6oponu mo Baiickondy (Fw) mis po-
taniitanx M1-nepexoiB y 1e)OpMOBaHUX sApax:

1 - 1%Ly (138); 2 — SLu (114); 3 — ¥Ur (129); 4 -
183Er (84); 5 — YTHf (113); y myxKax — eHepris nepe-
xony, keB.

VY Mexax eKCIIepUMEHTAIbHUX TMOXHOOK 3aex-
HICTh BEJIMYMHHU TNapaMeTpa MPOHUKHEHHS A BiJ Be-
nnuuHK (akTopa 3a00poHH 1o Baiickondy He cro-
cTepiraerbesi. MoskHa JIHIIE CTBEPIKYBATH, LI0 MPH
¢axTopax 3ab6oponu Fw < 2300 BennunHa napameTpa
MPOHUKHEHHS A 32 a0COJIIOTHOIO BEJIMYUHOIO HE Tie-
PEBHULIUTS 5.
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CTPYKTYPHO-AJEPHI EOEKTU

A. I1. Jlamko, T. H. Jlamko

Hucmumym soepuuix uccneoosanuti HAH Yxpaunwt, Kues

CTPYKTYPHO-SIJIEPHBIE Y®®EKTbI BO BHYTPEHHEW KOHBEPCUHA
M1-IEPEXOJIOB C DHEPTUSIMU 114 U 138 k3B B Y5Lu

[1py MOMOIII MATHHTHOTO B-CIIEKTPOMETpa THIA T\/2 | JIBYX KoakcHaTbHEIX HPGe-1eTeKTopoB H3MepeHb! HHTEH-
CHUBHOCTH JIMHMIi 3JIEKTPOHOB BHYTPEHHEH KOHBepcHH U y-ydeii u3 pacnana °Hf (Ty, = 70 cyT). OnpeneneHs! kos-
(ULEeHTHl BHYTPEHHEI KOHBEPCHH Ok M ITapaMeTphl IPOHUKHOBEHHS A [UIS POTALIMOHHBIX MATHUTHBIX JHIOJIBHBIX I1e-

pexomos 7114 1 y138 k3B B Y5Lu.

Kntouesvie cnosa: pannoakTuBHOCTE, °Hf, HPGe-1eTekTopsl, MarHUTHBIN CIIEKTPOMETD, HHTEHCUBHOCTH Y-TTy4eH,
WHTEHCUBHOCTH JINHUH 3JIEKTPOHOB BHYTPEHHEH KOHBEPCHUH, BHYTPEHHSII KOHBEPCHSI, TTApaMETP IPOHUKHOBEHHS.

A. P. Lashko, T. N. Lashko

Institute for Nuclear Research, National Academy of Sciences of Ukraine, Kyiv

NUCLEAR STRUCTURE EFFECTS IN THE INTERNAL CONVERSION
OF THE 114 and 138 keV M1-TRANSITIONS IN 5Lu

Conversion-line and y-ray intensities from the decay of *"°Hf (T, = 70 days) have been measured with 2 magnetic
B-spectrometer and two coaxial HPGe-detectors. The values of the internal conversion coefficient ax and penetration
parameter A for intraband magnetic dipole transitions y114 and y138 keV in *">Lu were determined.

Keywords: radioactivity, 1>"Hf, HPGe-detectors, magnetic spectrometer, measurements ly, I(ce), internal conversion,

penetration parameter.
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