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O61as XapaKTepuCTUKa JVCCEePTaIU.

AKTyaJIBHOCTb TeMBI.

Haunas paboTa NOCBSIIEHA TEOPETUIECKUM KCCJIEJOBAHUAM CIIOHTAHHBIX f/IED-
HBIX [POIECCOB, TAKUX KaK Q-pacnaj ¥ KiaacrepHas pajguoaktusHocTb (KP), mpo-
TEKalWUX NpU HUSKUX SHEprusix. KP — siBjleHue CIOHTAHHON SMUCCHA U3 SIIEP
serkux (pparMeHToB (KJIaCTepOB), TAXKeIee (-YaCTHLBI, HO JIErye IPOJIYKTOB CIIOH-
TAHHOTO JIEJICHUS, IPUHAIJIEKUT TPYyIIe peakux sisieHuit. Ha ceromusmmuuii neHb
IKCIEPUMEHTAILHO OOHAPY?KEHO OKOJIO JBYX JIECATKOB PACIAJIOB C BBIXOJOM JIETKUX
knacrepos ot *C o 3*Si u3 azep or 'Fr g0 #2Cm, usmepeHHuble MePHO/IbI IOJLY-
pacnaaa T}/, A7s1 KOTOPHIX JewKaT B uuTepsase oT 1.7 x 10 cexyny 1o 3.8 x 10%7¢
cexyHn. Jlyis okoso JecaTka pacraloB yCTaHOBJIEH HIDKHui rpenest Ty, Harpu-
mep, Ay1s peaxkuud 4Ba— “C ou pasen 1.2 x 10* cexynu.

B cBsi3u ¢ GosbiuuM BpemeHeM, HEOGXOMUMBIM JIJIsl IPOBEJIEHIsT SKCIIEPUMEHTOB
o KP 6osibiioe 3Havenne npuobperaer Teoperuyeckoe usydenue KP s monuma-
Husl QyHIAMEHTAJIbHBIX IPOOIIEM KJIACTEPHBIX s1BJIeHuil. Hampumep, 1o cux mop ze
00bsACHeHO siBiteHye TOHKOM crpyKTypsl KP. OnHoit u3 Hepentenubix npobieM, pac-
CMOTPEHHBIX B JAHHOW JUCCEPTALOHHON paboTe, SIBJIETCS AHOMAJUS Q-PacIaja
HeHTPOHHO-IepUuIUTHBIX 130Tor0B Po u Rn, roe skcrepuMeHTa bHO HAOJIIONAETCs
otkyionenue T/, oT u3BecTHOro 3akoua leiirepa-Herrosa (I'H). Cuiprsle pasim-
YUs B MCXOJHBIX IIOCBUIKAX TEOPETHYECKUX IOAXOIOB, onuceiBaomux KP ykasbi-
BalOT Ha HeoOXOIUMOCTb Ooiiee IyOOKOIro IIOHUMAaHUsl (PU3UKU U3YUAeMOro siBJje-
mus. C Opyroit CTOPOHBI, HECMOTDs Ha 60Jiee YeM CTOJIETHIOI0 UCTOPHIO UCCIIENO-
BaHU# a-pacraza, [10Ka He CYLIECTBYeT TEOpHUM, KOTOpas II03BOJUIIE Obl B €UUHOM
IIOZIXOZE OIIMCHIBATH Q-pacHaipl chepuvecKux U CHILHOAE(HOPMUPOBAHHEIX YETHO-
YETHBIX, HEUETHBIX U HEYeTHO-HEUETHLIX sJiep. DoJiee TOro, He CyIIeCTBYeT obmel
MOJIeJIM, PACCUUTHIBAIONIEH OJHOBPEMEHHO BEPOSITHOCTH (- M KJIACTEPHBLIX Pacia-
JIOB Da3JIMYHBIX s7ep. TakuMm obpasoM, aKTYaJIbHOH 3a/avell sSBJIsSercs aHalus3 C
equHbIX mo3uiuit a-pacrayia u KP. IIpakTuueckut OTCYTCTBYIOT CUCTEMATHYECKHE

9KCHNEPUMEHTaJIbHbIE U TEOPEeTUYECKUEe MUCCJIENOBaHUA (- U KJIACTEPHBIX pacrnaaoB



u3 cJ1ab0BO30YKIEHHBIX SIAED.

B nacrosiee Bpems a-pactiay, KP, cClioHTaHHOE JieieHre 1 HU3KOJIEXKAIIIE KOJI-
JIEKTMBHbIE COCTOSIHVS [IPUBJIEKAIOT 3HAUUTE/bHOE BHUMAHUE B CBSI3U C UCCJIEIOBa-
HUSIMHU CTPYKTYDPBI TSI2KEJIBIX ¥ CBEPXTSIKENIbIX sjep. Hampumep, ucxoms u3 sKcie-
PUMEHTAJILHON TOHKOM CTPYKTYpPhI q-pacnaia wim KP, MOXKHO OIpeiesinTh CIIMHbI
U YETHOCTU HHU3KOJIEXKAIIMX COCTOSIHUM sijep. IIpeickasaHus [IEPUOLOB 110J1ypac-
naja Py SMUCCHU Q-YaCTUL HEOOXOMUMBI IJIs UAeHTU(DUKALNY HOBBIX U30TOIOB
TSKEJIBIX SIJED M CBEPXTSIXKEJIBIX 9JIEMEHTOB. VIcCiienoBaHus IIPOSIBJICHUM KJIaCTep-
HBIX 3¢ HEKTOB B CTPYKTYPE HUIKOJIEKAIIUX COCTOSTHUN TSIXKEJIbIX ¥ CBEPXTSI?KEIBIX
SIIEP SIBJISIIOTCSI BECHMA, AKTYaJIbHbIMU. KJIaCTepHBIN MOAX0/ II03BOJISIET JOCTATOYHO
IIPOCTO OIKCATH POTALFIOHHBIE II0JIOCH! aJIbTEPHATUBHON YETHOCTU B aKTHHUIAX W
CBEPXTSAXKEJIBIX DJIEMEHTAX.

Ilenpro paboTsl sBIIseTCs 0CTpoeHue Mojesu Jyis onucanust KP u a-pacnaja,
BBIYUCJIEHUE C €€ IIOMOLIBIO [IEPUOMIOB LIOJIyPACHala Sep OTHOCUTEILHO BbLIETa (r-
YaCTHUI] ¥ JIETKUX KJIACTEPOB B 00JIacTIX “CBUHIIOBON” U “OJIOBAHHON PajlOaKTHBHO-
crelt, 00bACHEHNEe TOHKON CTPYKTYPhI 9TUX IIPOLIECCOB U IPEJCKA3AHUE BO3MOXKHBIX
st Habsopenus peakuuit KP u a-pacnaza.

Hay‘maﬂ HOBU3HAa U IIPpaKTUYeCKasd IIE€HHOCTb.

e PaszpaboraHa HOBasg MOJENIb KJIACTEPHOrO Paclaia, B KOTOPOH MpenIoJiara-
€TCsl, YTO OCHOBHOE KBaHTOBOMEXAHUYECKOE COCTOSIHUE sIIpa HUMEET MaJble
KOMIIOHEHTBI KJIACTEPHBIX COCTOSHUI U BKJIIOYAET B cebsl [OHATHE HBOHHOMN
sneproit cucremsl (IFC). Ins onucanus 1peipasphIBHBIX IPOLECCOB MIPU-
MeHaeTcsa ypasHerue LlIpelurrepa [0 KOJIJIEKTUBHON KOOPAMHATE 3apsI0BON
(MaccoBoii) acummerpud. B Mojenu UCIONB3yeTCs eMUHBIA HOTEHLHAN i
obnacreit dbopMupoBaHus U pasiiera (PParMeHToB. B OT/MYME OT APYIUX (-
pacnaJHbIX MoJeJieil B Hell HCIIOJIb3YIOTCS JIUIb KOJIEKTUBHBIE KOOPAMHATHI
U OIHUCBIBAIOTCS C EUUHBLIX IO3ULUN (- M KJACTEPHbIE PaCIaibl JIs LIUPO-
KOl 06JIacTH fJep IIEePUOAMYECKON TaGJIUIbl SJ€MEHTOB: YeTHBIX, HEeYeTHBIX,

cdepruyecKux U CHIbHOAE(HOPMUPOBAHHBIX.



o TlosiBenne B Mozenu bakTopa, yuuTsiBaomero namune 8 IAC opGuras-
HOI'0 MOMEHTA, [IO3BOJIMJIO XOPOIIO OIMChIBATH TOHKYIO CTPYKTYpy KP u «-
pacraja YeTHBIX U HEUETHBIX sfiep. YUeT OKTYIIOJIBHOM COCTaBJISIIOLIEH je-
dopmanuy foUepHero spa NO3BOJIMII OIIUCATh Q-IIEPEXO/Ibl HA YPOBHHU J0Yep-
Hero sJpa, UMEIOIINE YEeTHOCTb, [IPOTUBOIIOIOXKHYIO YETHOCTH MaTePUHCKOI'0
sipa. Mogzesib He TOJIBKO I03BOJISET IPEICKA3BIBATL [IUPUHBI PACIa OB, HO
¥ pemaTh o6paTHYIO 3aJa4y — ONpeleNsiTh CIUHBI-YeTHOCTH U XedopMaruu
OCHOBHOTO U BO30YKIEHHBIX COCTOSIHU JOUEPHErO siApa 10 9KCIEPHUMEHTAb-
HOMY PAaCIPEIeJICHIIO IHPUH TOHKOM! CTPYKTYPHI a-pacuaa. Mozpenb mpume-
HUIM8, JIJIs1 OIIMCAHUST i AHAJIN3a TOHKON CTPYKTYPbI U IIUPUH (- ¥ KJIACTEPHOrO

PacIaoB ¢ BO30YKIEHHBIX COCTOSIHUI ANEP ¥ U3 HAIPETHIX SIIEP.

o AHAaJju3 9KCIEPMMEHTA/bHBIX JAHHBIX II0 CHOHTaHHOMY gejeHuio u KP mo-
Ka3aJl KOPPEJISILIUIO MEXKJy MaplUalbHbIMU NEPHOLAMHU II0JIYPACIaa CIIOH-
TAHHOTO JJIeHHs [JIf KOHKPETHBIX 3HaYeHUil napamerpa aesmmocty Z2/A u
nepuoiamu rnosypacnaia KP ¢ cooTBeTCTBYIOMUMU 3HAUEHUAMHI aCUMMETPUH
JC. 9ro maer HajexAy Ha BO3MOXKHOCTH €IMHOIO OIKCAHYSI CIIOHTAHHOIO

nenenust, a-pacnaga u KP B pamkax mogenu 1 AC.

AmnpobGarusi paGoTsi. Pesy/ibTars!, IpeCTaB/IeHHbIE B JUCCEPTALME, HOKJIAIbI-

BAJIICh 1 OOCY K IAJINCh Ha CEMUHAPAX, MEXKIYHADOAHBIX KOH(MDEPEHIUAX U MIKOJIAX,
npoxonusmux B JlabopaTopunu Teoperuyeckoit dusuxu um. H.H. Boromo6osa O6b-
©IMHEHHOr0 HHCTUTYTa SAJEPHBIX uccienosanuit (r. Jybua), cemunapax B 'mcceH-
ckoM ynusepcurere umern HOcryca Jlubura (r. Tuccen, Tepmanus), MexkiryHapoj-
HBIX KOH(EpeHIHIX 110 saepHoil pusuke B Saxonane (r. 3axonane, [Tosbima, 2008),
Hebpuuene (r. Hebpuuen, Beurpus, 2005), Crpacbypre (r. Crpacbypr, ®paniys,
2008) u IMaro Kanapame (r. [lato Kanapame, ®panius, 2008)
Ily6nukamuu. Ilo marepuanam mucceprauuy omy6/iukosaHo 9 paboT.

O6beM m cTpyKTypa guccepraumu. JuccepTaiys COCTOUT U3 HEThIpEX IJIaB

U JBYX TIpujioxKeHuit obmum obbemom 112 crpanuy, Brirovas 46 tabuun, 40 pucys-

KOB ¥ CHMCOK IIUTHPOBAHHOMN JIMTEPATYPh! U3 T4 HauMEHOBAHUHA.



Conepxxanue paboThbl

Bo BBezmeHnu o6CyKAaeTcs akTyalbHOCTh PaOOThl ¥ MOTUBAIUSA IIPOBOIUMBIX
UCCJIeOBaHU, JaeTcsl KPaTKiit 0630p [0 TeMe JUCCEPTALIUH.

B mepBoii riaBe obcyKIaeTcs IOCTPOSHKE HOBOM MOJEM KJIAaCTEPHOIo Paclia-

na. KP paccMOTpeH B IPEIIIOJIOKEHNMH, YTO JIerKuil KjacTep obpasdyercsa B KOJl-
JIEKTYBHOM JBUYKEHMH II0 KOODAMHATE 3apsI0BOi (MACCOBOH) acUMMETPUU C 110CIIe-
JIYIOUIMM TYHHEJMPOBAHUEM Uepe3 KyJIOHOBCKUI Gapbep. BBOAATCS KOJJIEKTUBHbIE
KOOpAMHATH! 3apsanosoit acummerpuu JIC 1 OTHOCUTEIILHOIO PACCTOSHHS MEXKLY
LEHTPaMK MacC KJIaCTepOB, CTPOUTCS IoTeHnuas s3aumoneiicreus syiep JAC. 3a-
JIAIOTCSL BOJIHOBOE YpaBHEHVe il BHyTpeHHel obacTu GOpMUPOBAHUA KJIACTEPOB
U MeTOJ, pacYeTa NapaMeTpa MHEPLUH [0 KOOPIUHATE 3apsaioBoli (MaccoBoit) acuMm-
merpuu. IlpejaraeTcs HOBbIA METOJ, BEIYUC/IEHUS CIIEKTPOCKOIIMYIECKOro (haKTopa.
Jaercst aHaIMTHYeCKUA BHIBOJ, IIIUPUHBI PACIIALS C yIeTOM HEPEHOCa OPOUTAIBHOIO
MoMeHTa (0bmiee npejcrasienue Mopein). IIpencrasien meroy Boruncienus KP us
cs1ab0HArPETHIX SIEP.

JeranbHo uccnemyercs poJib dakropa JedOPMALMOHHOMN HOIPABKY K [IPOHULIA~
€MOCTHU [OTEHIMAILHOrO 6aphepa U, OMHOBPEMEHHO, 3AIIPETa Ha [IEPEHOC OpOUTallb-
Horo momenta | X;|2. ®usnueckuit cmpic dbakTopa |)~(l|2 3aKJIIOYALTCSl B TOM, UTO
OH 0TOOpaXKaeT HajIW4ue B IIOJHOM BOJHOBOW (yHKuuu pacuauaoumeiics JAC op-
GuTasbHON KOMIOHEHThI. MuHMMaJbHBI 3anper noxay4daercs npu | = 0. A eciu
supa JAC cunbHO JiedopmupoBasl, TO 970 3hDEKTUBHO CrVIaXKUBAET BO3MYIIEHNE
OT BO3MOXKHOTO opbuTajibHoro apumxkenus. C pocToM IapaMeTpoB KBaAPYIOJbHONK U
oKTynosbHOM sechopmanuil oueprero anpa faf u fa; dakrop | X;|? pacrer (Puc. 1).
Eciu nmapamerps! fedopmaiiuii 04eHb MaJibl, TO €IUHCTBEHHBIM KAHAJIOM pacala
ocraercst kaHaJs ¢ [ = 0, KOIJa CHUH JOUEPHEro sjipa PaBeH CIIMHY MaTEPUHCKOTO
agpa. B ciydae ogeHs MasibIX [3f KaHAJIb! PACHAJOB C HEUETHBIMY | CHIIBHO 0B~
JIeHBI. Benmuuna |)le2 He 3aBUCUT OT 3HaKa (335. IIpesckasano, 4To upu masbix Gy
niepexos ¢ [ = 1 GyJer [1ojaBiieH 10 CPABHEHUIO C IEepPexoioM ¢ [ = 3.

Bo BTOpOﬁ IJIaBe IIPEJIO2KEeHHasl MOAEJIb IIPUMEHEHa K OIIMCaHUIO x-paclialioB
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Puc. 1: 3asucumoctu 15(42 ot daxropa Cyefy (mponmopuuonanen far) u [P Hpu
YKA3aHHBIX PAs3/IMYHbIX 3HAYEHHAX opburasbHOro Momenta | = 0,2,4 (crurommble
Jmauy) 1l = 1,3,5 (nyskrupHble auHuu) (a) gus seex [, (b) TOJNBKO 1jIs HEUETHBIX
I, (c) mns Beex | mpu Cuepy = 1, (d) Tonexo mnst veverrsix ! npu Cyepe = 1, (&) min

Beex | mpu Cyepo = 2.5, (f) Tosbko pyist HeueTHbIX | npu Chepo = 2.5.

U3 OCHOBHBIX COCTOsIHUM sjep. JlaHbl pe3ysibTaThl BEIYUCIEHUH [IEPUOJIOB IOJIypPac-
IaJia U30TONHBIX Lerouek Po u Rn u 06cyxKaeHe BO3MOXKHOM IPUYKHBI OTKJIOHEHHUSI
T, or 3axona [eiirepa-Herrosa ms nefirponno-geduuurneix Po u Rn. ITpusese-

HBI PE3YJIbTATH! BBIMUC/IEHMIT 10 TOHKOM CTPYKTYPE (-Paclaja Ha IIPHMepe YeTHBIX
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Puc. 2: Briuuciennas B pamkax mozenu JAC poranuonHas 1ojoca aJbTepHaTHB-

Hoit yernoctu (th.) sapa 253No B cpaBHEHUM C 9KCIEDUMEHTAJIbHBIMU JAHHBIMU

(exp.).

1 HeweTHBIX szep 225Ra, 2242260228230 231py 225-230282-2381] ; 241 Ay B TaGur, 1.1
IIOKa3aH Pe3y/ILTAT PacUeTa TOHKOH CTPYKTYpH! a-pacnaia *?*U B cpaBHEHUHU C SKC-
HepUMeHTAIbHBIMU naHHbIMUA. B Tabur. 1.2 mpuBoauTcs npuMep aHAJOTMHHBIX Pac-
yeToB jyist aupa 226Th.

PaccMaTpuBAIOTCS TAKKe IOCTPOSHNE POTALMOHHBIX CIIEKTPOB aJlbTePHATUBHOM
YeTHOCTY ¥ (:-PACIIal U3 BO30Y>KIeHHBIX POTALMOHHBIX COCTOsAHMM auep. Ha Puc. 2
IPUBOAUTCS IPUMED [IPEICKA3AHHS POTALMOHHOrO cieKkTpa supa 2*No. Ha Puc. 3
ITOKA32HBI BLIYHIC/IEHHbIE 3aBUCHMOCTH CIEKTPOCKOIIMYECKOro haxTopa S, a-4acTHLIbI
or cruHa MaTepuckoro siapa “*Th u nepuosa nosypacuaza T, a-pacuaa OT Cliu-
Ha MaTepuHCKoro aapa 238U, OrMeuaeTcs XapaKTepHEI “IunoobpasHeri” Bu obenx
3aBMCAMOCTEH.

B TpeTbeil ryiaBe faHbl pe3yJIETATH BHIYMCICHUI 10 KJIACTEPHON PayiOaKTHB-
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Puc. 3: Basucumocru S, ana sapa **Th (a) u 12 a-pacuana supa **U (b) or

cruHa MaTEPUHCKOI'O fpa.

HOCTY B paMKax IIpeicTaBieHHON Mogenu. [lokasano kKakwe BeIMYHHBI CIIEKTPO-
CKOIMYECKUX (DAKTOPOB, BBIYKCJICHHBIE [Ipy pernenuy ypasHenus lllpenusrepa 1o
KOODJMHATE 3apSAI0BOM aCUMMETPHY, XapaKTePHBI B 00J1aCTaX “CBUHIOBOM” 1 “oJro-
BarHON” pamwoakTusHOCcTed (Puc. 4). Ilpusogurcsa onucanue m3secrHbix KP uer-
ueix szep (Tabu. 1.3). OTMmedena npeoYTHTENILHOCTD PACIAL0B C BBIXOLOM GoJiee
TIXKEJIBIX KJIACTEpOoB u3 Gouee Taxkebix usoronos Pu u Cm (Puc. 5). Harorcs
MpeJICKa3atusl NMEPUOLOB MOoIypachans Njs obsacTedt “cBUNIIOBON” M “00BSIIION”
KP (Tabxn. 1.4 u 1.5). Tlosydenubie pe3y/sTaTbl 06CYKIAIOTCS B CPABHEHUU C Pe-
3y/IbTATAMHU, [IOJIYYEHHBIMU DaHee, B PaMKaX YIIPOLIEHHBIX IIPEJICTABJIEHUH Moje-
JIL U JPYTUX CyLIECTBYIOmuX Mozeneil. Paccmarpusaercst ToHkasi crpykrypa KP
223Ra — C+209Pb (Tabu1. 1.6). Cresan BBIBOZ O TOM, YTO TIEPBOE BO3GYKICHHOE
cocrosinue nodepHero s;1pa 2°Pb 10/mKHO HMeTh 60IBIIYIO KBAAPYTIOILHYIO Jedop-
MalUIO, YeM OCHOBHOE COCTOSIHUE.

B derBepToii riaBe npejcTaBiIeHb! pe3yiIbTaTh BbruucieHuii qs KP B pam-

Kax yNIpOLIEeHHBIX npexcrasiennit momenu JAC, riue He yuuThiBaeTCs nepeHoc op-
furasbHOrO MOMeHTa. IIpOHUIIAeMOCTbh NOTEHUMAIBHOIO 6apbepa CUMTAETCS B Ojl-
sHomepHoM BKB-npubiimxenuu. [TpousBoiuTcsl aHAIM3 U3BJIEUEHHBIX U3 SKCLIEPH-
MEHTAJIbHBIX JAHHBIX CIIEKTPOCKOIMYECKHUX (PAKTOPOB ¢ yHeToM 1 6e3 yuera jedop-

mauuu spep JAC. Tlokasan sKCIIOHEHIMaNbHbIN XapakTep yObisanus S, ¢ pocTOM
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Puc. 4: 3aBuCEMOCTD CIEKTPOCKOIUIECKOro haKTopa OT MaccoBoro uucia A mare-
PHUHCKOTO siapa Ajis obsacTett “curnosol” (a) u “onossmuoi” (b) pajuoakTusHO-

creit.

3apsaa M Macchl Kjacrepa. JlaHO cpaBHEHME IOJIYYEHHBIX BEJIMYMH S; C HAHHbI-
Mu gpyrux uccienosanuit. ChejaH BbIBOJL O CUJIBHOM BJMSIHUM JeOPMaLUU HAa
BEJIMYMHY Sy JJIsl KJIacTepoB ¢ OoJbIuMu Z, 1 A;. Takake, onupasich Ha U3BJIEYEH-
Hble I3 3KCIEPUMEHTAIbHBIX [IePUOJOB IIOJLyPACIafa 3HaYeHUs! S, ObLI CAeaH Psij,
[IpeJICKa3aHui [1JIs BO3MOXKHBIX KJIACTEPHBIX PACHIaJ0B B 00JIACTAX “CBUHIOBON’ 1
“onoBsinHON’ pamuoakTUBHOCTEH. OTMEUEHO OTJIMUME MpeJCcKa3aHuil mjs obJacTu
“0JI0BAHHOY PAIHOAKTUBHOCTY OT PE3YILTATOB, IOJYUEHHBIX B PAMKAX JPYTUX MO-
JeJteit.

HpOBe,ZLeHbI BBIYHUCJIEHU CIIEKTPOCKOIIMYECKUX (b&KTOpOB C IIOMOIIBIO PEIIEeHU



240 242 244 246 248

Puc. 5: 3aBUCUMOCTb PACYETHOrO Iepuoja noiypacuaia Ty (¢) or Macchl MaTepuH-
CKOTO f1[pa JIs BBIXOJOB U30TONOB HEOHA (YepHbIE TPEYTOJIbHUKY), MArHusl (4epHbIe
PoMOBL) U KpeMHust (3BE3L0YKY) U3 IUIyTOHNS (BepxHUil rpaduk), i MarHus, KpeM-
Hus ¥ cepbl (CBETJIbIe TPeyroJIbHUKY) U3 Kiopus (HmwkHuil rpadux). Okoso Toyex

YKa3aHbl MaCCOBbI€ IHCJIa JIEMKUX KJIaCTEPOB.

ypaBrenus [llpenunrepa mno xoopiuzare 3apsfosoil acummerpuu. Ouupasick Ha
HIEX, PACCUUTAHBI IEPUOIB! IIOJIypacala Jyist yKe u3BecTHbIX peakuuit KP B cpas-
HeHMH C 3KCIIEPUMEHTAJIbHBIMU JAHHBIMU ¥ CLEJIaHbI IPEJICKA3aHUs [IEPUOIOB 1101y~
pacrajia Jjis1 60JIBMIOro KOJIMYECTBa MATEPUHCKUX sIep U3 obJiacTelt “CBUHIOBON 1
“oIOBSIHHON” KIIACTEPHON PaIUOaKTUBHOCTH.

ITpencraBiieHs! Pe3yJIbTaThl PACYETOB [0 KIACTEPHOMY Daclaly ClIabOoHArpPeThIX
anep. IloxasaHo pe3koe yBeluueHUe CIEKTPOCKONUIECKUX (PAKTOPOB KJIACTEPOB U
eme Gosiee pe3KOe YMEHBIIIEHHEe [IEPHOJOB IIOJIYPACHIaa C POCTOM SHEPIUM BO30Y K-

JIeHVsT MATEPUHCKOrO s1pa. IIo cpaBHEHMIO CO CIIEKTPOCKONMYECKUMHU (hAKTOPAMU



115 GoJlee TSMKEJIBIX KJIACTEPOB S, IS -Pacliafia yBEeJUMYUBACTCA MeJJICHHEE.
JlaroTCs1 OLIEHKHU 3aTPaBOYHBIX BECOB KJIACTEPHBIX KOH(UIypaluil, 06pasyomux-
Csl TIPM CIIOHTAHHOM JEJIEHUY AKTUHUJOB U SBJISIOIIMXCS BXOAHBIMU COCTOSHUSAMYU
I1J1s1 JAHHOTO IIPOLECCa.
B 3ak/I104YeHUM CyMMUPYIOTCS PE3YJIbTATHI, BEIABUTaEMbIe Ha 3allUTY.

B IIepBOM IPUJIOXKEHU

cOpMyIMPOBAH METOJ, BBIYKC/IEHHS] KOIUYECTBA HYKJIOHOB INEAKM MEX.IY sipamu

J4C.

Bo BTOPOM IIPMJIOXKEHUM DACCMOTPEHO YMC/IEHHOE pelleHre BOJIHOBOI'O ypaB-

HEHUs 110 KOOPJUHATE 3aPSIIOBON aCUMMETPHUH.

Tabmuna 1.1: Toukas crpykrypa a-paciaga 228U, B cronfuax npejCTaB/eHbl: CIUH-4&THOCTS 1™
YPOBHS JOYEPHETO DA, SHEPrHsl pacnaja () Ha COOTBETCTBYIOLUIl yPOBEHDb JOUEPHErO spa, yHO-
cuMbIl opbuTabHbH MoMerT [, dhaxrop |X;|? 3ampera Ha nepeHoc OpGUTATLHOTO MOMEHTA, CIEK-
Tpockonmueckuit pakrop Sq, BEIYUCIEHHEIH NepHof, notypacnaga T} /2 B KaHaje ¢ OpOUTAILHEIM
MOMEHTOM [, BhIYHC/ICHHBIE (9KCICPHMEHTAJIbHbIE) OTHOCHTEIbHAS KpHHa a-pacnaja [ ([°P), u

nonHei nepuos noaypacnazga T4 /o (Tffzp ).

I"Q, MsB| 1 | X, Sa T c L, % [T, %| Tiasc | Tyj8, c
0% 6.8050| 0 2.87 418 73.22 70
2+ 6.7069 | 2 0.6642 1.16 x 103 | 26.35 29

0.0181 306.22 | 546
4%6.5209| 4 | 6.45 x 1072 7.22 x 10 0.42 0.56
6%6.2703| 6 | 3.36 x 1073 3.16 x 107 9.70 x 1074 —
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Tabnuua 1.2: Touxas crpyxrypa a-pacnasa 226Th. Tlonusiit uepuog uosypacuasa Ty, = 1483

c. DKcrepuMeHTabHbI Tf/xz” =1834 c.

I | @QMsB| I | |X]?2] Sa Tijz © T, % reer %
0t | 6.451 0 |2741 | 0.018 | 1871.89 79.21 75.5
2t | 6340 | 2 |0.556 | 0.016 | 7786.27 19.04 22.8
1= | 6.209 1 |0.146 | 0.016 | 178752 0.83 1.26
4t | 6150 | 4 |0.070|0.015| 514386 0.29 0.187
3~ 6.13¢ | 3 |0.163|0.015| 243076 0.61 0.206
(5)~ | 5.978 5 | 0.037 | 0.014 | 9.02 x 108 0.02 -

(6%) | 5.901 6 | 0.010 | 0.013 | 1.13 x 108 | 1.31 x 10~3 -

Tabuuua 1.3: Cpasrenue 3KCIEPUMEHTAIBHO H3MEPCHHBIX IEPHOJIOB 110J1YPACHAMA A/ls KJIACTCP-

HOI paJu0aKTUBHOCTU ]‘ﬁ ¢ reoperuueckumMu T/, () — HEPTUA PeaKIuu,

A=Az + Af Q, MsB Tffz, c Ty2,
222Ra —14C + 208pPp 33.05 | 1.7x 10 | 2.3 x 10!
28Th —»200 4 208Pb | 44.73 | 54 x 102 | 5.1 x 10%0
282 24Ne + 208Ph | 62.32 | 2.5x 1020 | 2.7 x 10%°
284U 52Ne + 208Ph | 59.48 | 1.2x 1025 | 2.1 x 1025
By 530Mg + 2Hg | 7251 | 3.8 x10%7 | 8.3 x 1026
B6py —2Mg + 208Pb | 79.85 | 3.5x 10%! | 3.4 x 10%
238py 328i 4 206Hg | 91.20 | 1.9x 10%° | 1.1 x 1028
220m —348i + 208Ph | 9652 | 1.4 x 102 | 4.8 x 1023

11



Tabmnuna 1.4: ITpenckazanust BOSMOXKHBIX peakluil pacrajia B obacTy “CBHHIOBOMN”

PagriOaKTUBHOCTH.

A= A, + Ay Q,MsB | Tip,c
220Ra —12C + 28Ph | 32,02 | 2.8 x 10!
24Th —160 + 2%8Pb | 46.49 | 6.6 x 103
24Th —2Ne + 20Hg | 55.46 | 4.3 x 10*
26Th —180 + 28pb | 4573 | 4.3 x 10%
226Th —%Ne + 22Hg | 56.50 | 7.0 x 10%2
20Th —»220 + 28Pb | 43.34 | 4.1 x 10*
20U —%Ne + 26Pb | 61.35 | 2.1 x 10%°
20y —»%Mg + 22Hg | 73.98 | 1.9 x 10%
4Py —2Ne + 2P0 | 62.26 | 5.8 x 10?2
24Py —»BMg + 2%Pb | 79.33 | 4.9 x 10%°
24Py —32Gi + 202Hg | 91.78 | 4.5 x 10%*
26py —32Gi 4 204Hg | 91.68 | 4.0 x 10%
240py —34Gi + 26Hg | 91.04 | 1.6 x 1077

290Cm —%0Mg + 2P0 | 76.56 | 8.1 x 1026
20Cm —328i + 28Ph | 97.56 | 2.5 x 10%
20C0m —368 + 204Hg | 107.09 | 2.6 x 10%7
M4Cm —348i + 210Pp 03.15 | 4.1 x 10%8
2440m —383 + 2%Hg | 106.27 | 3.3 x 10%°

12



Tabuma 1.5: TIpeackasanms BO3MOMKHBIX DeaKIui pacnaja B OGJIACTH “OJIOBSIHHO

THUBHOCTH.

Tabunua 1.6: Pacuer Tonkoit crpykryps! pacnaia 22Ra—14C+209Ph,

A A + Af @, MaB T2,
112B, 12C 4 100Gy 23.17 3.2
114Ba —12C + 1028y 21.11 | 1.6 x 10*
116By —12C 4 1049 17.15 | 8.1 x 10
18R, —12C 4 106Gy 1529 | 8.0 x 1020
114Ba —160 + %8Cd 27.98 | 3.5 x 1010
116Bg 160 4 100Cq 24.65 | 2.8 x 1018
118Ba 160 + 102Cq 22.13 | 1.9 x 10%°
118Ce 160 4 1028y 30.55 | 1.1 x 10%°
118Ce —+20Ne + %8Cd | 34.64 | 2.1 x10%
118Ce »24Mg + %4Pd | 39.63 | 8.5 x 102!
12Nd —*Mg + %8Cd | 46.20 | 1.2 x 10%6

1249m —+24Mg + 19°8n | 51.97 | 2.3 x 101!
126Gm —24Mg + 1%28n | 50.53 1.6 x 1018

I™ | Q, MsB | I | X Tij, ¢ %I
ot 4 0.004 5.12 x 1016 16.34
3 31.839 -

6 | 4.09x107% | 6.94 x 10%¢ 0.01

L+ 4 0.5580 9.99 x 1015 83.47
g 31.060

6 0.0019 4.66 x 108 0.18

13
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Ha zamury BBIABUTAIOTCH CJIEIYIOIIYE Pe3yabTaThl.

o [IpemyiozkeH MEXaHU3M KJIACTEPHOIO PACHaja U3 XOJOJHBIX U HAIPETHIX slep U
[OCTPOEHa MO/JIEJIb JJIs OLMCAHNUS] TAHHOrO mpouecca. BosHoBas dyHKIMS Ma-
TEPUHCKOIO sIIPa IPEJCTABJIEHA B BUJE CyNEPIIO3UIUH ABONHBIX SIEPHBIX CH-
crem. KBanToBoe munamudeckoe Kosiebanue [0 KOOPAMHATE 3apsLoBoi (Mac-
COBOI1) aCHMMeTDPUU OLPEIEJIeT BEJMYUHY CIEKTPOCKONMYECKUX (DaKTOpPOB,
a TYHHEJIMPOBAHUE II0 KOOPJAUHATE OTHOCUTEJBHOLO PACCTOSIHUS OIPEHessIeT
BEJINYUHY [MPOHUIAEMOCTH Oapbepa sIPO-fJEePHOro IOTEHIHAa B3auMOIe-
crBus. Iloxa3aHo, YTO yueT OKTYIIOIBHOH jedopMalyu JOYEpHero siipa CHU-
MaeT IOJIHBIY 3alIpeT Ha IIePEHOC HEUETHBIX OpOUTA/IbHBIX MOMEHTOB. Ilpej-
CKa3aHbI 3aIIpeT paclajia BO30Y»KJIEHHOrO sJpa Ha JBa oueHb cjiabo jedop-
MUDPOBAHHBIX KJIACTEPa U IIOJABJIEHHE C-liepexoja ¢ [ = 1 110 CpaBHEHHIO C

[IepexonoM ¢ | = 3 npu masbix JedopMalyaX J0YepHero sapa.

o [ToKxa3aHo XOpoIlee COIVIACHE MEXK.Y SKCIEPHMEHTAILHBIMY H BEIYACIEHHbI-
MH I€PHOJIaMU TOJypaclaja Ui Q-Pacliaia. IIpOBEIeHbI PACUeTHI TOHKOIL
CTDYKTYPBI Q-DaCla/ia YeTHBIX U HEYETHBIX sep 2 Ra, 224226,228,230T 231py

225-230,232-2381] iy 241 Am. TIpescKa3aHb! TOHKHE CTPYKTYDH! - Paciafos 2242261,

st geTHO-4eTHBIX Th OIICAHE! (-TTEPEXO/IE! Ha POTAIMOHHYIO [0JI0CY AJIbTep-

HATUBHOMN veTHocTu. IIOKA3aHA DOJIb 32IPETa Ha IEPEHOC OPBUTANILHOIO MO-

MmenTa. s a-pacnanos HelTponHo-gedunuTHbIX agep PP41%Rn obwacueno

OTKJIOHEeHUE OT 3akoHa [eitrepa-Herroua.

e Ha ochose MOZIeJI XOPOILIO ONMCaH INPOIECC KJIACTEPHOIO pacliaga U3 YETHO-
YETHBIX MAaTEPUHCKUX sJep, HaXOAAINUXCA B OCHOBHOM COCTOsSIHUMU. Yyrena
BO3MO>KHOCTb pacraja ¢ Pa3HbIMM OPUEHTALUSIMU KJIaCTEPOB. ITokazanwl 3a-
BUCHMOCTH II€PpUOJa ITOoNypacraga U CIEKTPOCKOIINYIECKUX d)aKTOpOB OT Mac-
COBOr'O 4ucCjia MaTEPUHCKOI'O fAapa. Onucana TOHKas CTPYKTYPa KJIaCTEePHOI'O

pacnaza *»Ra— 1“C.

e B YUPOILECHHOM NIPEACTaBJIECHUN MOIEJIU IIPOBEIEH aHAaJIM3 HU3BJIEYEHHBIX HU3

9KCNEPUMEHTAJbHBIX JAHHBIX CHEKTPOCKONU4YecKux dakTopos. [Ipejickasanbl
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HeoBHADYKEHHbIE [I0Ka PACIabl U OLEHEHbl UX Hepuojps!l nojiypacnaza. Oue-
HeHbl Beca 3arpaBoynoit 17C B BosIHOBOM DyHKILIMH OCHOBHOI'O COCTOSIHUSA JIe-
JISIIIUXCSl aKTUHUIOB. PaccMOTpeH KJlacTepHbIl pacrnaj cliaboHarpeThix sSAep.
Ha npumepe 18Ba u 2*?U nokasaHo peskoe yBejlu4YeHHe CIIEKTPOCKOIMYECKUX
aKkTOPOB KJIaCTEPOB C POCTOM 3HEPruy BO30YyKIEHU MATEPUHCKOro spa
eme Gosiee pesKoe yBelMYEHHE IUIUPWH pacnaga. IIpu 3TOM CIEKTPOCKOIIM-
veckuit paxTop S, I a-paclajia yBeJIUIUBAETCS OPa3l0 MEIJIEHHEe, dYeM

CIIEKTPOCKONIMYECKUe d)aKTOpr P10 8 6oJiee TIKENBIX KJIaCTEpPOB.

o Mogesp npuMeHeHa JJisl OMUCAHUS POTAIMOHHBIX II0JIOC aJIbTEPHATUBHOM YeT-
HOCTH B TSIKeJIbIX sifpax. Jlaercs mpelnckasaHue JUIsl POTALMOHHON IIOJIOCKI
asbTepHaTHBHON YeTHOCTH supa 29°No. IIpeackasaHbl BpeMeHa o-DacHajioB C

poTaluoHHEX nosoc aaep 238U u 24No.
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