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KBA3BUYACTUHKOBO-®OHOHHOI MOJEJII

3a donomozoro memody TDPAD ompumani maki 3nauenns g-@Paxmopis i30mMonie meaypy:
~0,306(9) dan 5/27 cmany V" Te npu 274,4 xeB, —0,221(3) dan 7/2" cmany ' Te npu
4438,1 xeB, ma —0,152(9) oas 107 cmany *° Te npu 2875 xeB. Bnavenns —0,35(8) ons 5/27
emany " Te npu 320,4 xeB 6yio ompumano memodom IPAD. Odepoicai excnepumenmansivi
BHANEHHA NOPIBHIVIOMBCA 3 POIPATYHKAMU 6 PAMKAT KEA3UACTNUHKOBO-POHOHHOL MOJENi.

Kawwosi carosa: smepui g-daxkropu, izoronu Te, KBa3nIacTHUHKOBO-(DOHOHHA MOJIEJIb.

1. Beryn

Binomo, mo maruiTHi MOMEHTH HeapHUX sifiep He 30i-
raloThCs 3 IX OJHOYACTUHKOBUMHY 3HAYeHHAMU. P0306i-
JKHICTh MIiXK €KCIIEpUMEHTAJIbHUMU MarHiTHUMHU MO-
MEHTaMHU Ta OJHOYACTUHKOBHMHU MOMEHTAMHU 3YMOB-
JIEHa, BiJIMiHHICTIO omepaTopa sJepHOTO MATHITHOTO
MOMEHTY BiJl OJHOYACTUHKOBOT'O OIl€paTOpa Ta Bij-
MiHHICTIO XBUIROBOI (PyHKII sapa Bix i1 mpemcras-
JICHHS B MOJEJII He3aJIe2KHUX YacTUHOK. PisHuug B
X XBUJILOBUX (DYHKIUAX € HACTITKOM 3aTUITKOBOL
B3a€EMOJIil, siKa 3Milrye 30y/KEHHsT OCTOBa, 3 OJIHOYA~
CTUHKOBUMH CTaHAMU.

Haitbinpimit BHECOK y MArHITHWII MOMEHT, SIKUI
IIPUBOJIUTH JO PI3HUI MiXK eKCIIepUMeHTAJIbHUMUI
Ta OIHOYACTUHKOBUME 3HAYEHHsIMU, IIOB’S3aHUN 3
00-CUJIAMH, IO BUKJIUKAIOTH BipTyasbHe 30y /12KEeHHs
cri-opbiTaibHOro ybsera mobu3dy moBepxui Pep-
Mmi (cminoBa mosgpusanis aapa). [lonpasku 10 ore-
paTopa MarfgiTHOrO MOMEHTY TIOB’sI3aHi 31 cTpyMaMu
ME30HHOT0 OOMiHY Ta BiAMIHHICTIO BHYTPIITHIX MarHi-
THUX MOMEHTIB HYKJIOHIB Biji Bakyymuux. KimbKicHi
OITIHKHU CITIHOBOI TOJIAPU3aIiil siipa BUMAaraiTh 3Ha-
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HHs B3a€MO/II YacTUHKA-IipKa. Teopito criHoBOl 1mo-
Jisipu3aril sizipa 6yJIo 3aIpOIIOHOBAHO B poborax [1,2].
Bszaemoist wactuHKa-IipKa B ux poborax OyJra mapa-
MeTpu30BaHa abo st Hel BUKOPUCTOBYBAJINCS Pi3HI
peaJicTUYHi CUJTH.

Bosnowac criinoBy moJisipu3aliiio siipa MOYKHA, Bpa-
XyBaTU B paMKax KBa3MYaCTUHKOBO-(DOHOHHOI MOjIe-
ai [3] musxom BBenenust 11-cononis, ockiabkm ix
CTPYKTypa ieHTHYHA CTPYKTYpl CHiH-OPOiTaIbHUX
nyomeriB. ExcnepmMenTasbHa iHGOpMaIis mpo Jio-
KaJizamio Ta cuay M 1-pe3oHaHciB y mapHO-TIAPHUX
sJIpaxX JO3BOJISIE BU3HAYUTH IIAPAMETPU B3aEMOJIIl
JacTUHKA-IipKa. KpiM Toro, XBuiboBa (QYHKIlsS B
if MOJieJli BpaxoBy€ KBaJPYIOJbHE Ta OKTYIIOJIbHE
30ymKkenns ocrosa. lle mpuBOAUTL 10 KOJEKTUBHOIO
BHeCKY B MariTHuit MomeHT. EdekTn, 1m0 BUX0IATH
3a Mexi KBa3HUIACTHHKOBO-(OHOHHOI Mozesi (criH-
opOiTa/IbHi CHJIM, BHECOK CTPYMIB ME30HHOI'O OOMiHY,
2p-2h-30y2KEHHS TOIIO ), HEBHOIO MiPOIO KOMIIEHCYIO-
ThC BBEJICHHSM e(DEKTUBHHUX CIIHOBUX, (s, Ta OpOi-
TanbHUX, ¢;, dakropis (aus. Huzkde). Takuil minxis
JI7IsT HeTTapHUX ChepuIHmX saep OyB 3aIpoIOHOBaAHNH
Ta peaJiizoBanuil y nocunanusx [4, 5.

YV nponoHoBaHiit poboTi PpO3paxXyHKN KBa3UIACTHH-
KOBO-(DOHOHHOT MOIEJIi TMEePEBIPSIOTHCA MLIAXOM TI0-
PIBHSIHHS TEOPETUIHNX ¢-(PaKTOpIiB 3 IX eKCIepu-
MEHTaJbHUMH 3HAYE€HHIMU [pU 30y KeHHI i3omep-
HUX CTaHiB KiJbKOX i3oTomiB Texypy. Excrnepmnmen-
tanbui g-baxTopu cramy 5/2% B 117Te 3 emepriero
274,4 keB Ta mepiomom mamiBposnamy 16,8 HC, cTa-
ny 7/27 B 121 Te 3 eneprieio 443,1 keB Ta mepiogom
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Puc. 1. Cyma 4acoBHX CHEKTpIB, cKopurosana Ha (HoH (1us.
tekcr) (a), Ta yacoBo-audepeHnianbHa criHoBa npernecis R(t)
mutst mepexoy 274 xeB, mo nesbymxye cran 5/21 B 117Te (b).
CyuisbHi KpUBi € pe3yJsbTaToM JOCTOCYBAHHS 3TiHO 3 PiBHS-
HEAM (3)

Hamisposnary 78,8 mc, a Takoxk cramy 10T B 126Te 3
enepriero 2975 keB ta nepiogom nanisposmasy 10,6 mHe
Oy BUMIpsiHI METOJOM 30ypPEHOr0 KyTOBOI'O PO3IIO-
ainy (time-differential perturbed angular distributi-
on, TDPAD) ~-upowmenis. Maruitauii MOMEHT cTany
5/2% B 119Te 3 enepriero 320,4 keB Ta 1y»e KOPOTKAM
repiozoM HamBpo3mamy y 2,2 HC OyJI0 OTPUMAHO Me-
TOJIOM IHTErpOBAHOTO 30yPEHOT0 KYyTOBOTO PO3IOILITY
(integrated perturbed angular distribution, IPAD) ~-
IIPOMEHIB.

2. ExcnepuMeHTaJIbHA YacTUHA

30ymxkeni cranm B simpax Te Oysnu 3aceneni B pe-
akiii (a,2n) 3a JIOIOMOIOI0 IMIIYJBCHOIO IIyYKa (-
JacTUHOK 3 eHepriero 27 MeB na mukmorponi U-120 3
qacoM MOBTOpeHHs ~90 HC Ta TPUBAJICTIO IMITYIbCY
~4 mc. MimeHpb y TaKOMY €KCIEPUMEHTi PO3TAIIOBY-
BaJIACh Y MArHiTHOMY IOJIi, HAIIPABJIEHOMY II€pIeH-
JUKYISPHO 0 HAIpAMKY mydka. lle nmpuBoauTh 10
Ipertecii MarHiTHOTO JIMIIOJIS i30MEPHOT'O CTaHY 3 JIap-
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MOPIBCHKOIO 9aCTOTOIO
wp, = —guyB/h, (1)

Je g — 1e g-pakTop fAJEPHOr0 CTaHY, (N — SJACPHUN
Mar"eToH, a B — maruiTHe noJsie B ojguHursgx Tecia.
B pesysabrari, ekcriepuMeHTa IbHI 9aCcOBI CIIEKTPHU
raMMa-IIPOMEHIB, IO BUIIPOMIHIOIOTHCA 130MEPHUM
CTAHOM Ta MO CJIJYIOTh 38 130MEPHHUM IIEPEXOJIOM,
JIEMOHCTPYIOTb, OKPIM €KCIIOHEHIIaJIbHOTO PO3IALY,
TAKOXK MOJIYJISIIIO 3 JIAPMOPIBCHKOIO YaCTOTOIO

N,(t,0,B) = Noexp(—t/T)W(0 —wt), (2)

Jle T BU3HAYAETHCs 1epiofoM HamiBposuany (7 In2 =
=Ty/3), a W(f) — ne KyToBuit po3IOJILI.

V meromai TDPAD wacosi criekTpu y-IpoMeHiB pe-
€CTPYBAJIUCh BiTHOCHO (ha3u MUKJIOTPOHHOI IaCTOTH
3a sronomoromo aBox gerekropis NaJ(T1), posramosa-
HUAMH T KyTamu +135° BiHOCHO HAIPSIMKY IIy4Ka.
JlapMopiBCbKY dacToTy Oy/10 BU3HAYUEHO IIISIXOM JI0-
CTYBaHHS JI0 €KCIIEPUMEHTAJIbHIX JAHUX aHAJITHIHO-
ro BUpa3y

N’Y(taovB) 7N7(t,9+7T/2,B)

t,6,B) = =
R(t,6,B) N,(t,0,B) + N,(t,0 + /2, B)
3As
= mcos(e _th)7 (3)

me N,(t,6,B) — me excliepuMeHTaJIbHI 4acoBi cie-
KTpH, cKopurosasi Ha ¢on, a Ay — KoedimieHT Ky-
TOBOTO PO3MOAiIy. Mu BpaxyBau pi3HHUIIO B ede-
KTUBHOCT] JIETEKTOPiB, BUKOHABIIN BUMIDIOBAHHS Y
JIBOX OJIHAKOBUX EKCIIO3UIIISAX 31 3MIHOIO JI€TEKTOPiB
MIiCITSIMI.

Yacosi crekTpu (HOHY BUMIpIOBAINC /I Ti€l da-
CTUHH 7y-CIIEKTPA, IKa HE MICTUTH 3aTPUMAHOI CKJIa-
JIOBOI, OJTHOYACHO 3 YaCOBUMH CIIEKTPAMH ~y-TIPOMeE-
HiB, 1[0 BUITPOMIHIOIOTHCS i30MepHUM cTaHOM. [
IPABUJIBHOTO BPaxXyBaHHs (DOHY BUKOPUCTOBYBAJIACS
Taka IMpOIeaypa. I3 cymMu 94acoBUX 7y-CHEKTPIB s
i30MEpHUX IIEPEXOIiB Ni(t), OTPUMAHUX 000Ma, JIeTe-
KTOpaMH 3a JIBi €KCITO3UIIil, BiTHIMaETHCs Ta cyMa, po-
HOBUX CIIEKTpiB N} g(t), HOMHOXKeHa Ha Koedirient k,

4 4
T(t) = Z Ni(t) —k Z N;,(t) = Noexp(—t/7). (4)

Cyma T'(t) eKCHepHUMEHTAJbHUX YaCOBUX CHEKTDIB,
CKOPHUTOBAaHUX 3a (POHOM, OiJbIlle HE MOJIYJTIOETHCS
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qacrororo Jlapmopa. Bapiamis Muoxkauka k 103BoJIs1€
OTpUMATH €KCIOHEHIIaJbHY 3ajexHuictb cymu T(t)
BiJI 9acy, alipoKCuMallis KOl JJ03BOJISIE OTPUMATHU dac
JKUATTSI 130MEpHUX CTaHiB. Pe3yjbraTu mokas3aHO Ha
BepxHiX naneynsx puc. 1, 3 ta 4. Buznadenuit Takum
YUHOM MHOYKHUK k BUKOPHUCTOBYETHCS JIJIsI TPABUIb-
HOTO BpaxyBaHHs (OHY.

Besmamra mMariTHOTO OIS B IEHTPI pO3TAIlyBa-
HHe Mimreni cranosmwia B = 3,266(9) Tor. Ilorpi6no
OyJI0 TOYHO BpaxyBaTH KyT BiJIXMJIEHHS IIyYKa B Ma-
raiTHOMY 10Ji. Ile 0cobINBO BasKIMBO, KO MOXKHA
CIIOCTEpIraTn JIIe YacTUHY Tepiony mnpenecil (gK e
6y/JI0 B OJHOMY 3 HAIIUX EKCIIEPUMEHTIB), OCKLIbKU
OTpUMaHe 3HA4YeHHS Wy, TIOMITHO 3aJIEXKUTh BiJl BU-
6opy mouarTkosoi dasu anpokcumyrouol dbyskil (3)
npu 11 JOCTOCYBaHHI JI0 €KCIIEPUMEHTAJbHUX JIAHUX.
Kyt Bigxuienns: mydka 6yJ0 po3paxoBaHO 3a JIOMO-
MOTroI0 BUMIipstHOI Tornorpadil moss. Beananny mosis
Ta BiAXuWIeHHsS TpOMeHsI OyJI0 TepeBipeHo B He3aJe-
JKHOMY eKcIlepuMenTi jyist crany 197 xeB sapa '°F,
g-dakTop SIKOro BiZIoMUii 3 BUCOKOK TOYHICTIO [6].

MeraseBi Mimieni, BUTOTOBJIEHI 3 i30TOMiB 0JIOBa,
sIKi BUKOPUCTOBYBAJINCSI B €KCIIEDUMEHTaX, MAaJId He-
KybiuHy cTpyKTypy rparku. OJI0BO 3a KIMHATHOI T€M-
epaTypu Ma€ CyMiIl KyOidHUX Ta TeTParoHabHUX
[IEHTPOBAHUX I'PATOK. AJie OCKLJIBKH YaCh XKUTTS i30-
MepiB Mauli, TaK caMo fIK 1 KBaJPYIOJIbHI MOMEHTHU
B Iiif obsiacTi Mac, TO O4IKyBaJjoOCs, IO SIBUIIA pe-
Jakcaril 6y/1yTh HexTyBaJabHO Masjumu. lle migrsep-
JDKyeTbes BimcyrhicTio sracamus byukiil R(t0,B)
st crany 7/ 2% anpa 121Te 3 7OBrEM YACOM JKHTTS
(uB. HIZKYE).

WTTe, 5/2%, 274,4 xeB. 3ae:KHicTh iHTeHCHBHO-
cTi v-tipoMeHiB 3 eHeprieo 274,4 xeB Bin wacy Bu-
umipioBajiacst merogom TDPAD y 3oBHimmbOMy Ma-
raitHoMy mosri. Kapruna obepranust crminy Ta Kpu-
Ba 3racanHsa mokasani na puc. 1. Hacrymni pesymabra-
TU OTPUMAaHI B PE3Y/IbTATI AITPOKCUMAIIi] eKCIIEpUMEH-
TaJIbHUX JAHUX 3a J0MOMOror (dbyHKIil sracansst (4)
Ta pynxmnii obepranms criny (3): 71/, = 16,8 uc Ta
g = —0,306(9). MaruiTHuit MOMEHT 1HOIO i30Mepy Ta-
KOXK BUMipIoBaBcs rpynoio Poccenmopda B pobori [7]
meronoM TDPAD 3 npoma nnanapuumu Ge(Li) gere-
kropamu. Peakiiito (o, 2n) BUKOPUCTOBYBAJIN Ha PO3-
IUIaBJIEHIN MillleHI y 30BHINIHBOMY MarHITHOMY ITOJIi
B = 2,539 Tn. [Ipn menmomy MaruitanoMy mosti fgude-
peHIiaJIbHA Y Yaci KapTuHa 3aiiMaJjia HaBITh HE IOB-
HUI Tepioj] OCIMJIAIl, TOMY Pe3yJIbTaT Ma€ HUKIY
rounicte: g = —0,30(2).
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Puc. 2. y-cuekTp peakiiil 117Sn(o¢,2n)119Te Ha TOBCTIH i30TO-
nHil Minrexi 3 osioBa

W9Te, 5/2%, 320,4 xeB. Y pobori [8] 36ymKennit
cran 5/27, 320,4 xeB 6yB imenTudikoanuii K izo-
mep 197Te 3 nepiogom manisposnamny Ty /o = 2,2(2) ue.
st BuMmiproBanHst g-hakTopa mporo izomepy 0yiio
sacrocoano Meron IPAD 3 gsoma Ge(Li) merekro-
pamu mig Kyramu +6 10 HanpsMKy ydka. Bumipro-
BaHHsI IIPOBOJIUJINCS V JIBOX E€KCIIO3UISIX 3 IIPOTUJIE-
KHUMU HAIIPAMKAMU MarHiTHOTO moJis. JList BusHade-
HHsI W, T 6yJI0 3aCTOCOBAHO TIPOIEYPY, AKA HE BUMa-
ra€ cyBOpOl PIBHOCTI €KCIIO3UITiil. Y TBOPIOETHCS TaKe
CHiBBITHOIITEHHSI:

N(G,Bi) N(_07B\L)7

§

ne N(0,B 1) ta N(0,B |) — ue Biiiku B ekcrepnu-
MEHTAJIbHUX CHEKTPaXx JiJisi BAOPAHUX ~y-JIiHIl, CKOPU-
roBaHi Ha GOH, JJIsT HAIIPSIMKIB [TOJIs BTOPY Ta BHU3. 3
IIbOTO CIIBBiAHOIEHHS OTpuMyeMO dYHKII0 R, moi-
OHy 10 Ti€l, 1o BUKopucToByeThesa B Meroai TDPAD,

R:@fiﬂ

(VE+1) W db

ne Afp, = w;T — KyT uperecii, a Afp — xyT Binxu-
JIEHHSI IIyYKa B PO3CISTHOMY MariTHOMY IOJI Iepej
sirknenusiM 3 Mmimenuio. Kyt 6 6yso Bubpano pis-
M +135° 3 yMOBH MaKCHMAaJIbHOTO 3HAYEHHS JIOTa-
pudmivnoi noxiguol dW/df kyrosoro posuominy -
ITPOMEHIB.

Crekrp 7y-upomenis, Bumipsauuii Ge(Li) nerekro-
poMm, mokasaHo Ha puc. 2. Kyr upernecii Af;, BusHa-
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Puc. 3. Cyma 4acoBHX CIEKTpIB, cKopuroana Ha (oH (auB.

rekct) (a), Ta dacoBo-mudepeHnianbHa caiHoBa npenecia R(t)
st iepexonis 212 ra 231 keB, mo ne36ymKyors cran 7/ 2t B
121Te (b). CyminbHi KpUBi € PE3YIBTATOM JOCTOCYBAHHST 3T HO
3 piBuaHHAM (3)

qeno i y-epexony npu 320,4 xeB. Inmuit izomep-
nuit mepexia npu 257,5 keB Mae HeBenmuky amizoTpo-
mifo, Tomy HeindopmarusHuil. JIjisi BUSHaYeHHS KyTa
A0 p BisxujaeHHs My4Ka 0yJj0 BUKOPUCTAHO 1HII JiHIT
B CIIEKTpi, a came mpu 242.8; 348,7; 382,6; 482,9 Ta
577,8 keB, mo BiAMOBIIAIOTH MIBUIKAM IMTEPEXOIAM.
3HadeHHs 1IHOTO KyTa, yCepeIHEeHe MO BCiX MIBUJIKUX
nepexonax, Afp = 11,1(8) mpas, norpibHo BifHATH
Biz 3aragpHOro kyra Af = 20,9(10) mpaz jgist iso-
MepHoro nepexoay nmpu 320,4 keB. Takum quHOM, Ky T
uperiecii jis i3omepy gopisaioe Ay, = 9,8(19) mpag,.
Suavenus g-gaxkropa, 3uaiiiere 3 Ay, Ta BAKOPUCTO-
Bytoun 3Hadenns B = 3,266(9) Ta ra 7 = 3,17(29) uc,
nopieaioe g = —0,35(8).

121 e, 7/2%, 443,1 xeB. BumiptoBanHs 11 IHOTO
CTaHy MPOBOJIMWJINCS 3 JIOIOMOIOI0 CUCTEMU “TIPOMU-
rysaaus’ [9], sxa mosBosmsta 36imBMIUTH TIEpioa TO-
BTOPEHHd IMIIyJIbCiB IIyduKa Ha MilleHi y KiJbKa pa-
3iB; y I[bOMY BHIQJKy — B dorupu pasu. lle m03BO-
JILJIO CIOCTepiraTu OOepTaHHs CIIHY MPOTSTOM TPU-
Basimoro 4acy (~360 HC), & TaKOXkK I[IE€PEKOHATUCS
y Bigcyrnocti sracanusa dyskiil (3) y Merasesiit
osoB’sgHilt Minteni. Bynm 3ammcani wacoBi posmosi-
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Puc. 4. Cyma 4acoBuX CHEKTpIiB, CKOpHroBaHa Ha (HoH (IuB.
Tekcr) (a), Ta yacoBo-gudepennianabaa cuinosa nperecis R(t)
st mepexogiB 666, 695 Tta 990 keB, mo ae36yaKyOTH CTaH
10+ B 126Te (b). CyninbHi KpUBi € Pe3yIBTATOM JIOCTOCYBAHHST
3rigHo 3 piBHAHHAM (3)

JIM 1HTEHCUBHOCTI <Y-TIPOMEHIB 3 eHeprisMmm 2122 Ta
230,9 xeB. IIlnaxom mocrocyBanus dbyukiii (4) ta
(3) 1o ekcrIepUMEHTANBHUX JAHNX OyJIM OTPUMAHI Ta-
ki pesynprarn: Ty /o = 78,8(5) uc, wr = 34,5(5) MI'y
ta g = +0,221(3). Pesynbrar rpynu Poccenmopda
[7] cravoBurh ¢ = +0,18(2). Hmkua rounicrs g-
dakTOpa MOSICHIOETHCS THM, IO BHACJIIOK CJIAOIIO-
O MarHiTHOTO TIOJIsI Ta BUKOPUCTAHHS OJIHOT'O IIE€pio-
Jly TIOBTOPEHHsI Iy4Ka (YOTUPH NEpiofn B IHOMY J10-
CJIJPKEHH] ) CIIOCTEPIraI0cst MEHIIe HOJIOBUHY IIepioLy
KapTUHU OOEPTAHHSI.

126 Te, 10%, 2975 xeB. Y ampax mepeximmol obia-
CTi CITOCTEPITAETHCS Psii 6AraTOYACTUHKOBUX BHUCOKO-
eHepreTuIHnx cTaHiB. J[m1s HUX oTpuMaHO pizHOMA-
HITHY eKcliepuMeHTabHy iHdopMmario. 3okpema, iH-
dopmariis mpo g-dhakTopu 1yKe KOPUCHA JJIsi PO3Y-
MiHHS 1XHBOI CTPYKTYpH, NMPUHAWMHI UM I CTAHU €
IPOTOHHUME a00 HeWTpOHHWMU. BumiproBaHHS Iy
IIUX CTAHIB MAIOTh Ty OCOOJIMBICTD, IO MOXKHA CITO-
cTepiraTu Juie 9acTuHy mepioay mperecii. Tomy Ky T
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BHeckn pi3HuUX KOMIOHEHTIB 40 g-¢dakTopiB: pe3ynabTaru po3paxyHKIiB
Y KBa3sHM4YaCTUHKOBO-(POHOHHINI MoJeJIi Ta NOPIBHSAHHSA 3 €KCIIEPUMEHTAJIBHUMHU JAHUMU

fapo J" 3 95p 958 91 9 9r 97! 97 Gexp
17 Te 5/2% 0,805 -0,673 -0,695 -0,050 0,282 -0,429 -0,355 0,367 ~0,306(9)
19T 5/2% 0,809 -0,673 -0,695 -0,053 0,266 -0,445 -0,370 -0,383 -0,35(8)
121 e 7/2% 0,868 0,374 0,343 0,048 -0,188 0,247 0,203 0,180 0,221(3)
125e 11/2- 0,942 -0,306 -0,331 ~0,014 0,101 ~0,246 -0,206 -0,221 ~0,179(1)
126 e 10t 0,942 -0,306 -0,331 -0,014 0,101 —0,246 -0,206 -0,221 ~0,152(9)

ITosuauvenns J* — criH Ta HApHICTH CTaHIB; C?] — kBagpaTu KoedinienTis xBuiboBol dyukuil (7); gesf}, Ta ggf}% — opHOYac-

THHKOBi g-daKTopu, po3paxoBaHi 3 epeKTUBHUME ¢s-PaKTOpaMu Ta e(DeKTHUBHUMH §s- ILTIOC gj-baKTOpaMu, BiAmoBigHO; g —
3arajbHUE KOJEKTUBHUE BHECOK; g, — BHECOK CIIHOBOI Monspu3zallil a1pa 10 g-baxTopa; g, — 3aranbHuil g-hakTop, po3paxosa-

HUI 3 BaKyyMHUMU 3HaAYCHHAMU (s, g%fl Ta g%fQ

MEHTAaJIbHI 3HaYMeHHs g-(hpaKTOpiB.

BIIXWJIEHHS IIyYKa B PO3CITHOMY MArHITHOMY IOJI
moBuHEH OyTH TOYHO BU3HAYEHUIl, a JETEKTOPHU IIO-
BUHHI OyTH BCTAHOBJIEHI TOYHO i KyTamu +135° 10
HAIPSIMKY [IPOMEHSsI, BPAXOBYIOUN BiIXUJIEHHSI Iy IKa.
3a Takux ymoB daza anpokcumyiodol (yukiil (3)
npuiiMaeTbes piBHOO Hymo. KyT BinxmieHHs mydka
OyB pO3paxoBaHuil 3 BUMipsiHOl Tonmorpadil MaruiTHo-
IO TOJIs T BU3HAYEHUN HE3AJIEKHO 3 €KCIEPUMEHTY
TDPAD g5t crany 197 xeB B '°F 3 BizoMum TouHMM
g-dbakropom [6]. ExcriepuMenTasbHi pe3yibTaT Ha-
BegsieHi Ha puc. 4. Yacosi criekTpu Oysin BUMIpSHI 11711
CYMHU TIBHJIKUX MEPEXOIIB, MO BiAOyBaOTHCs 3a i30-
MepHUM TmepexogoM. Kapruua obepramHs criny Oy-
Ja anpokcuMoBaHa GYHKIHEW a + be sin(2wrt + Af).
Kopekiiis ekciepumeHTaJIbHIX CIIEKTPIB Ha (DOH OyIia
3aJI0BLILHOIO, KO 001ABa 3HaYeHHs a Ta Af 61u3n-
Ki 10 Hyad. Pesymbpraru anmpokcuMariil MaOTh TaKUit
surnan: T, = = 10,6(10) ne, wy = 23,6(13) MI'n ta
g = —0,152(9).

3. PospaxyHku
Y KBa3sU4IaCTUHKOBO-(DOHOHHII Mo/iesi

IIpr pospaxyHKax MarfiTHUX MOMEHTIB y paMKax
KBa319aCTHHKOBO-(DOHOHHOT MOJIE/TI XBUJIBOBY (DYHK-
Iif0 HEITapHOro C(PEPUIHOIO sJIpa MOXKHA, 3aIIUCATH Y

efl ef2

— 3arasbHi g-pakTopu, po3paxoBaHi 3 ggp Ta g§p BIANOBIIHO; gexp — €KCIEPH-

SIx GaumMo, BPaxXOBYIOTLCS KBaIpPYyNoOibHi 27 Ta
OKTYHOJIbH] 37 30y KEeHHs TapHO-IIAPHOI0 OCTOBA, a
rakoxK 17T-36ymxenng 3 A = 0 ta L = 1. Bonu omu-
CYIOTH CITIHOBY IOJISIPU3AII0 TapHO-IIAPHOTO siJpa B
HaOJIMKeHH] BUMTAIKOBUX (ha3. Posrisiiarorbes Jiuie
onunodononHi 30ymKkenns. OcraToannit BUpa3 st g-
dakropa crany ¥, (JM) MOXKHA 3alKCATH y BUIJIAI]

97 = C3lgsp + g1 + g2, (8)

Jle ggp — Tle ONHOYACTUHKOBHUH ¢g-pakTop, a g1 Ta
g2 € KBJIpATUYHUMH Ta JIHIMHUMU BiTHOCHO KOe€-
dirmienTin Dﬁi nomaHKaMu. Bupasm mjs omeparopa
MarfiTHOrO MOMEHTY B KBa3W4aCTUHKOBO-(DOHOHHI
MOJIeJIi Ta JUIA g; Ta o MOXKHA 3HAiiTH 3a mOCH-
saHHsM [5]. TakuM 9UHOM, iCHYIOTH OJHOYACTHUHKO-
BIiI BHECOK g p /10 g-(aKTOpa, BHECOK, TIOB’ I3aHUM 3
1" -36ymKkennsaMu sapa, Ta KOJICKTUBHUI BHECOK (1,
1[0 BUHUKAE BiJ JOMIINIOK CTaHIB KBa3MIaCTHHKOBO-
dononnoro tumy (27 Ta 37) y xBusbosiit dbyHkmil
(M), (g1 = gf) + g§3)). Brecok 17-30y/pkeHb siipa
JIO3BOJISIE BPAXyBaTH CITIHOBY IMOJISIPU3AINIO S7Ipa.
KoncranTn crois-MynpTHIONBHOI B3a€MO/Iil BU3HA-
qaJincst nosiozkeHHsiM M 1-pesonancis [10-12],

TaKOMY BUTJISII: X:(LOI) = —(28/A) MeB, Xé()l) = 078X§01)a 9)

Yo (JM) = 4 ne A — xigpkicTh 4dacTuHOK. HeBm3nadenicTs 3Ha-

=Cy {OJM + Z Dg)‘\z(J V)[Of;erLi]JM}wm (7) | wenms i30BEKTOPHOI KOHCTAHTH Xgm)’ OTPUMAHOI 3
A

Jie P — poHOHHMIT BakyyM. Bupasu mjist [ozij;\rm]JM
i xoedinienris CY Ta D;‘i(J V) MOXKHA 3HAHTH B PO-
Gori (3], a meTansi pospaxyHKIB MATHITHOTO MOMEHTY
npeJicTaBieni B poboti [5].
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aHaJI3y eKCIIEPUMEHTAJbHUX JAHUX y PISHUX MOJIe-
JISIX, HEBEJIUKA, X(101) ~ (23-28)/A MeB. Izockassip-
Ha KOHCTAHTA, X(()Ol) BU3HAYAETHCHA Jiemo ripme [13],
aJjie 17 3MiHA CHPUYMHIOE HE3HAYHI 3MIHU MarHITHUX

MOMEHTIB.
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Puc. 5. g-baxropu cranis 11/27 ta 101 B izoronax saep Sn, Cd, Te ta Xe. IlITpu-

efl

XOBI JIHIT — OJJHOYACTHHKOBI 3HAYEHHA ¢gp, TOHKI CyLiIbHI JIHIT — 3HAaYEHHA gT°,

JKUPHI CyIiIBHI JIiHIT — 3HAYEeHHHA g§f27

6isli KoJila — eKcliepuMeHTaJbHI g-dakTopu

11/2~ cramnis, 9opHi kBajgparu — g-baxropu 10T cramis

Bimomo, mo crnocrepiraerbest ociabieHHsT HMOBIp-
Hocreit nepexonis B(M1), nepexonis I'amosa—Tes-
Jlepa Ta MarHiTHUX MOMEHTIB, IO He MOXKHA IIO-
SICHUTH JIUIIE TIOJIsIpu3aliieio ocrosa. 1le TicHo moB’s-
3aHO 31 30y/2KEHHSIM HEHYKJIOHHUX CTYIEHiB CBOOO-
mm oo-cunavu (AN ~l36ymkennamu), sxi mepeno-
cath B objacth Bucokux emepriii (~300 MeB) ua-
CTHHY CHJIN TIEPEXOMY, & TAKOXK 3 HAABHICTIO 30y-
IIKeHb, cKiagnimmx 3a 1p — 1h (2p — 2h i ckia-
mHin), 3i cniH-op6iTaTbHAMI CHJIAMI T4 ME30HHUM
BHeckoM. 1li edekTu MOXKHA I[IEBHOIO MIpOI Bpaxy-
BaTH (PEHOMEHOJIOTIYHO, BBOASYMN e(EKTUBHI ¢s- Ta
gi-paxropu. Pospaxyuku B pobori [5] Gysu mposeie-
Hi 3 BAKYYMHHUMH, (s, Ta e(PEKTUBHIMH, ggﬂ, 3HAYEH-
HAMH gs-baxTopis. Edextusni g,-dakropn g¢f(n) =
=0,88¢,(n) Ta gf(p) = 0,91g,(p) Gy BusHAUEHI
3a YMOBH, IO OIIHEHI B KBa3W4aCTUHKOBO-(DOHOHHIH
MOJIeJIi Ta €KCIePUMEHTAJbHI 3HaYeHHs ¢-(haKTOpiB
$1/9-cTaniB axep £5°Sn ta 197T1 sbiraorses. Li cra-
HM BUOpaHi TOMY, IO B HUX BiJICyTHI K MOTPaBKH,
OB’ s13aHi 31 CHiH-0pOiTAILHOIO B3aEMO/IIEI0, TAK 1 Me-
30HHI MOIPABKHU 10 OPOITAJILHOrO ¢;-hbakTopa, aje
3aJIMIIAIOTHCS eDEeKTH, OB’ s3aHi i3 3aTyXaHHAM (-
dakTopiB.

PosbixkmicTh MiK pO3paxXyHKOBUMHU Ta €KCIIEpPH-
MEHTAJbHAMH 3HAYEHHSIMH 3a3BUYail CTAHOBUIA 15—
20%. 3azHaunMo, 10 KBa3UIACTUHKOBO-(DOHOHHA MO-
JleJIb BPAXOBYE OCHOBHI eDeKTH, HAI0YH BHECOK Yy ¢-
dakropu. Ane neski cramm, Hanpukiaya, y Cd ta
Te, BkasyoTh Ha Te, MO iCHYIOTH (PAKTOPH, sIKi HE
BPaXOBYIOThCA B PO3paxXyHKax, ajle BOHU BiJlirpaioTh
CYyTTEBY poJib y Tux Bunajkax. CriHoBa mossipusa-
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Hig sgapa Apyroro (2-4acTUHKOBO-2-JipPKOBOrO 30y-
JoKeHHsT abo 30yJKeHHs 10 eHepriii 2fiw) ta Bu-
IUX TOPSIKIB MPUBOIUTH 0 [EPEHOPMYBAHHS SK
gs-, Tak 1 g;-pakropa. IlepenopmyBanus opbiTab-
HOTO ¢j-(bakTOpa IIepeBazkKHO 3yMOBJIEHE ME30HHUM
obMiHOM. Pe3ysibTyrodnii BHECOK € MO3UTHBHUM JIJIst
[IPOTOHIB Ta HEraTUBHUM Jijisi HEATPOHIB. AHOMAJIb-
Hi g;-paxTopu Oy 3HAlIEH] 33 HOMOMOIOI0 €KCITe-
PUMEHTAILHUX §-PaKTOPIB cuerudidunx JBOTaCTHH-
KOBUX CTaHiB, B AKWUX CIIiHOBI BHECKHM B MAarHITHUI
MOMEHT KOMITEHCYIOTb OJINH OJIHOT'O, a BHECKH OpOi-
TasIbHUX ¢;-bakTopiB cKiIamanThes [14,15]. His Heii-
TPOHIB Takuil aHaji3 OyB BuKoHaHH y pobori [16].
3 g-dakropis 10~ cramis y Pt ta 9?Pt, axi ma-
iorb koudirypanio v9/27[505] ® v11/2%[615], 6ys
OTpUMaHUIl aHOMAaJIbHUI ¢;-DaKTOp JJjisi HEHTPOHIB,
dg; = —0,028(6).

PesynbraTtn pospaxyskie HaBemeHi B Tabsmii. Ha-

. 2
BeJIeHI 3HAUEeHHs KOJEKTHUBHOTO BHECKY (1 = g§ ) +
3) . 2
+ gg ) BiJI KBaIPYIIOJIBLHOTO, gg ), Ta OKTYIIOJIBHOIO,

g§ ), doHOHIB, a TakoK BHECKY ¢o Bim M 1-doHownis.

Y Tabauri mpeacTaBieH] Il 3HAYEHHS Ta 3araJbHU

g-dbaxTop g%ﬂ, po3paxoBaHuii 3 e(PeKTUBHUMHU 3Ha-

JEeHHSAMU (s-(PaKTOPIB, Ta g%fz, po3paxoBaHuii 3 ede-
KTUBHUMU CIIIHOBUMH (- Ta AHOMAJIHLHUMU OPOiTasIb-
HuMu g-bakTopamu. TakoxK HIpescTaBiieHO 3arajb-
HUI g-DaKTOp gp, PO3PAXOBAHMI 3 BAKYYMHIMNI 3Ha-
YEHHSIMU (-PaKTOPiB. 3arajsoMm, g-HpakTopu TOCUTH
mobpe ommcaHi B It MO, MPUYOMY BiIXWJIeHHS
STK g%ﬂ, TaK i g‘%fQ, Bill Jexp 3HAXOJATHCS B MexKax

10-20%. 3uagenus geTfl OIMKYIe 70 eKCIIePUMEHTA b=
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HAX 3HAYEHb, HIiXK g%fQ. OueBuHO, BHECKH BiI Me-

30HHOTO OOMIiHY, CIIHOBOI MOJISIpU3aIlil JAPYTroro Imo-
psaKy Ta 30yaKeHHst A-i300apiB B3a€MHO KOMIIEH-
cytorbesi. Cutij 3a3HaYMTH, 10 BHCOKOCIIIHOBI CTaHU
ONUCYIOThCS Kpalle, Hi2K HU3bKOCHiHoBi. I B mpomy
BifHOIMEHH] PO30IXKHICTh MiXK €KCIEePUMEHTAJIbHIMHI
g-baxropanmu cramis 11/2~ B 25Te Ta 10T B 126Te
BUIIAAa€ pasiode. [IpaBuio auTUBHOCTI g-HaKkTOpiB
IIOPYILYETHCSA.

Tomy 1ikaBo PO3TJIAHYTH CUTYAIIiio 3 g-bakTOpamn
cranie 11/27 B iHmmux cycimuix siapax. Bonu Haseme-
Hi Ha puc. 5 s saep Sn, Cd, Te ta Xe. 3HOBY )k
TaKW, Y3TO/KEHHsI PO3PaXOBAHUX 3HAUYEHDL 3 €KCIIe-
PUMEHTOM € JOCUTH JOOPUM. Y3TOMKEHHSI 3 eKCIIe-
PUMEHTOM IOKPAIILYETHCS Y BUMAIKY BUKOPUCTAHHS
edekTUBHUX ¢-PaKTOPIB Ha BiAMIHY Bij BUKOpHCTa-
HHsI OJHOYACTUHKOBUX 3Ha4deHb. [ja siaep Cd, Te Ta
Xe monpaBKy, OB’ si3aHi 3 OpOITAIBLHIM ¢;-(HaKTOPOM,
He € HeOOXIIHUMU JIJIsT TAPHOI Y3rOMKEHOCTI 3 eKCIIe-
pumentoMm. Bosgmodac, mjisi MOKPAIEHHSA OMHUCY CTa-
HiB 11/27 szgep Sn, 1i0 HONPABKY CJIiJl BDAXOBYBATH.
Brecok criinoBoT mosisipu3ariil sijipa BUSIBJISIETbCS 3a-
BUINEHUM JIJIs 130TOIMIB Sn.

uauenns g-daxTopis cranis 107 y gesxux izoTo-
max Sn ta Cd TaKoK BUSIBJISFOTbCSI 3HATHO MEHIIIMMH,
HiK 1 craris 11/27, 1110 HOPyYIILye IPABUIIO AU TUB-
HOCTi (LOPYIIEHH B MexKaxX HOXUOKU BijcyTHi s
izoronis Xe). Tomimmka KOJEKTUBHUX CTAHIB 3aHATO
MaJja, 100 HOACHUTHU IOPYIIEHHS IIPABUJIa aJIUTHB-
nocti. HeBenmka jomimika crany (Uhll/gllhg/2>10+
(e — BHECOK HeNlarOHAJLHUX €JIEMEHTIB) MOXKe JI0-
CUTh CWJIHHO 3MIHATH 3HadeHHs ¢-dakrtopa. [lomi-
mku o = 0,04 TaKOro cTamy J0CTaTHBO, OO IOACHN-
TH pizHUIO Mixk g-bakropamu cramnis 10T Ta 11/27
a7 i3oromis Te. Ile 3navennst Tpoxu OiIbIe, Hi2XK 15
IHIMAX sIEep.

4. BucHoBKu

Bynmu Bumipsami sanepri  g-daxropu cramy 5/27F,
274,4xeB B 1" Te; crany 5/2%, 320,4 keB B H9Te: cra-
my 7/2%, 443,1 xeB B 21 Te; Ta cranmy 10T, 2875 xeB
B 126Te. OrpuMani excriepuMenTaIbHi 1aHi Tpoanari-
30BAaHO B PaMKaX KBa3WIACTHMHKOBO-(DOHOHHOI MOie-
gi. s Bcix BuMipgHUX ¢-DaKTOPIB JOCTATHHO Bpa-
XyBaTH BHECOK CIIIHOBOI ITOJISIPHU3AIlil OCTOBa Ta KOJe-
KTUBHUX (DOHOHIB 3 e(PEeKTUBHUM (s-(PpaKTOPOM Heli-
TPOHIB, 1100 OTPUMATHU JOCUTH XOPOIITY BiIITOBIIHICTD
3 eKCIIEPUMEHTAIbHAMI 3HAUEHHAMU. Jepe3 nopyiie-
HHS TIpaBuyIa aJUTUBHOCTI 1jis g-pakTopa cramy 10T
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y aapi 1?6Te, Taxoxk 6ymu mpoanaizoBami g-paKTopH
MApHUX Ta HEMapHUX 130TomiB cycimauix smep Sn, Cd,
Te ta Xe. [IpaBusio aguTuBHOCTI 77151 g-aKTOPiB cTaA-
ry 107 y Sn, Cd ta Te MOACHIOETbCA JOMIIIKOIO CTa-
HiB (Vh11/90hg/2)10™ . Takoxk BESBHIIOCS, IO BPaXy-
BaHHs BHECKY AHOMAJILHOTO OpOITAIbHOTO g-hakTopa
HelTponiB, dg;, HeoOxiaHe Jus cranis 11/27 nHemap-
HUX i30TOMIB Sn, 06 HOKPAIIUTH Y3IOIXKEHHS 3 €KC-
nepuMeHTaJIbHUMUA JaHUMMU. TaKI/II';I BHECOK He€ IIOTpi—
6en 1ys i3oromiB Cd, Te ta Xe.
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A.IL Levon, V.A. Onischuk,
K.P. Shevchenko, A.A. Shevchuk

NUCLEAR ¢g-FACTORS OF ISOMERIC STATES
IN 117Te 1197 121Te  AND 126Te AND CALCULATIONS
WITHIN THE QUASIPARTICLE-PHONON MODEL

The nuclear g-factors of the 5/2% state at 274.4 keV in
117Te, of the 7/2%F state, at 443.1 keV in 21 Te, and the 10F
state at 2875 keV in 126Te have been obtained as —0.306(9),
—-0.221(3), and —0.152(9), respectively, using the TDPAD
method. Nuclear g-factor of the 5/2F state at 320.4 keV in
119Te has been found as ~0.35(8) by the same method. These
experimental data are analyzed using the quasiparticle-phonon
model.

Keywords: g-factors, Te-isotops, quasiparticle-phonon model.

ISSN 0372-400X. Vxp. ¢is. orcypn. 2025. T. 70, Ne 7



