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JIoKTOpaHTBT e 3adnciieH KbM Kareapa Atomua ¢pusnka npu Pusndecku paxynrer va CY
, CB. Kimment Oxpuiacku” pegoBHa popma Ha odbydenne che 3amosen NePJI 20-1029.

Pesynrarure or mpoBejieHNTE €KCIIEPUMEHTATHU U3CJICIBAHUSA U TEOPETUIHU U3IUCTCHUS Ca
pasrienanu B 6 myosmkaruu. ExcriepumenTuTe, CBbP3aHU ¢ HAYIHUTE U3CICIBAHUS B JINCEPTA-
[IMOHHWS TPY/I, ca mposejenn B VHctuTyTa 110 siyipena dpusuka, Keosn, [epmanus. Ananuzure
Ha JAaHHWTE ca HampaBenn BbB Pusnueckusa dakyarer va CV ,,Cs. Kimvent Oxpumackn’.

JuceprarmonuudaT Tpys € ¢beTaBeH oT 86 cTpanuly, pasjgenenu B 7 riasu. Cbabpxka 29
durypu u 8 rabsunu, a 6udauorpadusTa odOxBaia 77 3arjaBus.

JluceprarmonausaT TPy € oOCHIEH Ha 3ace/laHue Ha KaTeJIpeH ChBeT B Karejapa ATOMHA
dusuka mpu Puszuveckn daxynrer, CV ,,Cr. Kimment Oxpupckn’, nposegero Ha 26.04.2018
I., 1 HACOUYEH 3a 00CbKaHe or Paky/ITeTeH ChbBET 3a 3allUTa IPeJ HAYTHO KYyPH B ChCTaB:

. lIpod. ndzu Bopucnas Tunges CraBon

. Y. xop. mpod. nd3u Yasmap llenes Crosiron

. Hom. 1-p Enena Anekcannposa Credanora

. [Ipod. adsu Cepnasmua CrosgaoBa AuMurpoBa, pe3epBeH djeH
. [Ipod. ndzu Bennucias Pycanos dukos

. [Ipod. nd3u I'eopru Usanos Paitnosckn

. Hom. j1-p Kpacumup Kpymos Mutes, pe3epBen wieH
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OcHoBHa e Ha JucCepTalnnOHHUA TPY/AQ

OcHoBHAaTa 1IeT Ha JIUCEPTAIMOHHUS TPY/L € eKCIIePUMEHTATHOTO M3CJIe/IBaHe Ha CBOcTBaTa Ha
HucKoJexKamuTe 27 cheroguus B aporo 212Po, 3a Jla ce M3ACHU 1IPEXObT OT €HOYACTUIHO
(ceHMOpUTH) TIOBEJICHNE KbM KOJIEKTHBHO IOBEJIEHUE HA sij[pa C JBa [IPOTOHA W JiBa HEYyTPO-
Ha M3BLH 3all'bjJIHEHH cjloeBe. HeouakBaH pesyiaTaT e, de cujaTa Ha IIPexoa OT I'bPBOTO 27T
CbCTOSIHIE 10 OCHOBHOTO C'bCTOSIHIE € II0-CJIa0a OT TEOPETUIHO MIPECMETHATATA, W3IIO/I3BAlKN
€JTHOKOH(UTYPAITMOHHOTO ITpuO/ImKenne. Taszn ocoOeHOCT ce BUXK/Ia CHINO U B CBOWCTBaTa Ha
e1HopOHOHHOTO CHCTOSHHE ChC cMeceHa cuMerpusd Ha 212Po, KoeTo ce 0Ka3Ba I'bpBOTO H30BEK-
TOPHO ChCTOAHNE, WICHTH(MUIIPAHO eKCIEPUMEHTATHO OKOJIO JIBOHMHOMAIHIHOTO s,1po 2C8Pb.
I/I,ZLGHTI/I(bI/H_H/IpaHeTO Ha TOBa CbCTOAHHUEC IIPpE/ICTaBJ/IsABa OTIIPpaBHATa TOYKa B AUCEPTaIUMOHHUA
Tpya. KpaitHure pe3yiaraTi sCHO IOKa3BaT 0COOEHOCT, KOSITO He MOXKe a ObJie 00siCHEHa B paM-
KIATE Ha CbBPEMEHHUTE TEOPETUIHHM MOJIEN, Thil KaTOo eIHOYACTHIHUAT XapakKTep Ha sapa C
HAKOJIKO BaJIeHTHU HYKJIeoHa HaJl aikaTa 2°°Pb ce 3anmassa, IPOTUBHO Ha OYaKBAHUATA.

CrpykTypa n obeM Ha AWCEePTAIAATA

['naBa 1 npejcTabisaBa yBoJl, KOITO 3all04Ba, ¢ IIperyie]] Ha OCHOBHUTE MOJIEJIN 3a ONUCAHHUe Ha
CTPYKTypaTa Ha aToMHHTe ajpa. TyK e mpejicTaBena MOTHBAIUATA 33 IPOBEJICHUTE eKCIIePU-
MEHTAJIHE U3CJIC/IBAHIA B JICEPTAIMONHNAS TPY/L.

B I'maBa 2 ca onmcaHu HAKPATKO TEOPETHIHHUTE MOJIECJHN, U3II0JI3BAHN 3a OIIMCAHUE Ha eKCIIePHU-
MEHTAJIHUTE Pe3yITaTh, & IMEHHO: CJIOCCTHAT MOJIEJ, HIeATa, 38 CCHIOPUTH CXeMa,, KOJICKTHBHI-
a1 Mojies1 Ha Bop u Moresicon n Mo/ierbT Ha B3anMoeiicTBalu 0030HI, B KOWTO ce jeduHupar
CHCTOSHUATA, ChC CMECeHa, CUMEeTPUS.

B I'maBa 3 oT JcepTanusaTa e IIpeJcTaBeH eKCIePHMEeHTHT 3a OlIpe/Ie/IIHeTO Ha BpeMeHaTa Ha
JKHBOT Ha 235 ChCTOsHUATA Ha *“Po, msmonssaiikn Merona Ha orcrabsane Ha JlomiepoBoTo
orMmecTBaHe. To3u eKkciiepuMeHT Oellie TpoBeeH C Iiesl uaeHTuduIupaHe Ha eIHO(POHOHHOTO
CBCTOAHNE ChC cMeceHa cuMerpud Ha 22Po. Omucann ca aHaaus3bT Ha JIAHHH, PE3yITATHTE W
TeopeTHIHNTe IPeCMATAHUS 32 OlICaHNe Ha eKCIlepuMeHTa HuTe peayararu. OCHOBHUSAT U3BOJI
OT Ta3u IaBa e WIeHTHHUIMPAHEToO Ha 24 ChCTOsHHE KaTo eIHOMOHOHHOTO ChHCTOSHHE ChC
cMecena cumerpus Ha 2'2Po.

B I'maBa 4 e mpeJicTaBeH eKCIEPHMETHT 32 U3MepPBaHe Ha BPEMETO Ha, »KHBOT Ha I'bPBOTO Bb3-
Oyneno 27 cberogrne ma aaporto 2'2Po mocpencTBoM MeToa Ha oTKaTHHTe fapa. ONHucani ca
aHAJIN3LT Ha JIAHHU, Pe3y/ITaTUTe U TeOPeTUYHUTE IPeCMATaHUd B PAMKUTE Ha CJIOCCTUS MO-
nes. OCHOBHHUAT U3BOJI € HAOJIIOJaBaHeTo Ha HUCKA KBAJIPYIIOIHA KOJIEKTUBHOCT B CTPYKTYpaTa
Ha TOBa ChCTOSHIE.

['maBa 5 e mMocBeTeHa Ha IIPOBEPKA Ha M3BECTHATA [0 MOMEHTA CTOMHOCT Ha BPEMETO Ha, JKIBOT
Ha IIbPBOTO BL3OYIeHo 21 cherognme Ha anpoTo 2°Po, M3MoM3Baiiki TaHHN OT eKCIIepUMeH-
Ta, IpejicTaBeH B IviaBa 3. IlojydenaTa CTOHHOCT OT aHa/IM3a, IPEJICTaBeH B JUCEPTAIIMOHHUS
TPYyJI, € TPHU I'bTU II0-MaJIKa OT IIpHeTaTa JIocera, HO Bce HaK HeJI0CTAThIHO HUCKa 3a J100po-
TO onmcanue Ha cpoiicTBara Ha 2°Po B paMKuTe Ha CI0ECTHA MOJEI B €HOOHMUIYPAIMOHHO
npubsmzkenne. TyK ca IIpe/icTaBeHN U TEOPETUIHHU IIPeCMATaHNS Ha 6a3aTa Ha KBa3HIACTHY-
a1 (POHOHEH MOJIeJI, KOUTO CBINO HE YCIISBAT /18 BL3IPON3BEIAT IPUBEICHATE BEPOATHOCTH 32
npexojl B ocHoBHaTa upuia 2; — 47 — 67 — 81 na ?'°Po.

B I'masa 6 ca mpeJicTaBenn pe3yJaTaTUTe OT IPecMATAHUATa 3a CBOMCTBATA Ha HUCKOJICKAIINTE
cberognud B aapara 212Po, 219Po u 219Pb na 6azara Ha ciroecTus Mojies B € JHOKOH(MUTYPAITHIOH-
HO IPUOINKEHIE C U3II0JI3BAHCTO Ha, PA3JINIHy epeKTUBHN 3apaan. Bk ia ce HeBb3MOKHOCTTA
3a omucannero Ha B(E2) croiiHocrure Ha ocHosauTe npexomm 27 — 41 — 61 — 87 B Tesu supa.
Hampasenu ca mpecMaTanus 3a gapata 21°Po u 2'9Pb B paMKuTe Ha CI0OECTHSA MOJET B TOJISM
6asuc, JeMOHCTPUPAIIH, e U TO3M IIOJXO0J] € HeJOCTAThUCH.



['maBa 7 mpejcraBiigBa 3aKJIIOUEHHE, B KOETO Ca IOCOYEHM OCHOBHHUTE WM3BOJU OT HAayIHHUTE
n3CcaeBaHUsA B JUCEPTALIMOHHUAS TPYI.

1 VYBoxag

W3ciieiBanusiTa, MOCBETEHN HA aTOMHOTO sJIPO, MPEJICTAB/ISIBAT TOJISIM MHTEPEC OT CAMOTO MY
oTkpuBane mpeau nosede ot 100 roguau. Bblpekn MaaKus cU pasMep TO MPEJICTABIISIBA €THA
JTIOCTa CJIOYKHA CHCTeMa, KOSITO MOXKe Jia Objle ChCTaBeHa OT HIKOJIKO JI0 CTOTUIIN HYKJIOHA, B3a-
nMoJIeficTBaliKy cu upe3 siapeHara u Kymonosara cum. [lopaan pasnoobpasmeTo Ha aTOMHUTE
siJIpa, PasloJIOKEeHN Ha Pa3jMdHU MecTa [0 KapTara Ha W30TOIHUTEe, ce Hajlara M3I0JI3BaHeTO
Ha Pa3JIMIHU MOJIE/N, KOUTO JIa OOSICHAT eKCIEePUMEHTAJIHO HabJIf0laBaHaTa UM CTPYKTypa. 3a
OIMMCAHMETO Ha JIEKH sIJIpa U Ha TaKuBa B OJIM30CT JI0 3allbJIHEHN CJIOEBE Ce MPUJIAra CJIOECTUSIT
mogzeat [1,2]. Tlpu sipa, HamMupany ce U3BbH 3allbJIHEHU CJIOEBe, Ce M3IO0JI3Ba KOJEKTHBHUSAT
mozies1 Ha Bop u Morescon [3]. pyr mozen 3a onucanue Ha KOJEKTUBHUTE BbL30YXKIAHUS €
MOJIEJIBT Ha B3auMojielicTsainu 6o3ouu [4]. B ciepamniara riiasa e JajieHO KPATKO OIUCAHKUE Ha
Te3W MOJIEJIH, MTO-TI0JIPOOHO Te ca MPEeJICTABEHU B IVIaBa 2 Ha JUCEPTAIIUSITA.

CwhInecTByBaT JIBeé OCHOBHM CXBAalllaHUS 3a OIMCAHUETO Ha SAJIPEHUTE Bb30YKIAHUS - €]1-
HOYACTUIHNATE U KOJEKTUBHE JBIKeHns1. OOsiCHEHNEeTO Ha siipeHaTa CTPYKTypa B TEPMUHU HA
TE3N JIBa PEeKMMa € €JIHO OT ITpeIN3BUKATeICTaBa Ipe dapenara ¢pusnka. [lopaam Tazu nmpuan-
Ha CBOMCTBaTa Ha siJIpa, KOUTO ce HAMUPaT B OJIM30CT J0 JIBOMHOMAIUYIHU SIIPa, IPEICTAB/IsIBAT
U3KJIFOYNTE/IEH MHTEPEeC, Thil KaTo Te Morar ja Objar 100pe OIMCcaHu B PAMKUATE Ha CJIOECTHS
MOJIEJI, & €IHOBPEMEHHO C TOBa BAJCHTHUTE UM YACTHIM MOTraT Jia MPEeJU3BUKAT KOJEKTHBHO
[IOBE/IEHHE.

dnporo 22Po mma, 1Ba IPOTOHA W /1B HeyTPOHA IIOBEYE OT JBOHHOMAIHIHOTO A1po 2°8Pb,
KOETO I'0 IIpaBu J100pa OCHOBA 3a M3ydyaBaHe Ha IIPOMSHATA OT €JHOYACTHIHO KbM KOJEKTHUBHO
nopejieHre B MacoBara obsact A ~208. OT MUKpPOCKOIIMYHA, IJIeHa TOYKa BAJEHTHUTE HEYTPO-
uu Ha 2'?Po ce mamupar B 2¢g/» KoHUIypalusaTa, a IpoToHuTe - B 1hg /9. IIpennonara ce, ue
ocnopraTa upnna 2, — 417 — 61 — 8 na ?1?Po cieapa T.Hap. cennopuru mogen [5]. OT To3u noj-
XO/1, CJIeJiBa, 9e 8 ChCTOAHUeTO € M30MePHO, KOeTO € JIOKA3aHO eKCIePUMEHTAHO TI0-K'bCHO [6)].
Bblipekn JroceraliHuTe M3C/IeIBaHUSITa 38 TOBA SIPO MHMOpMAaIs Ha BpeMeHaTa Ha »KUBOT Ha
27 u 4] BB3OYIEHN CHCTOSHUSA BCe OIe JuIcBa, |7].

Jpyra xapakTepHa 0COOEHOCT 3a TaKHBA s/[pa € HAJIMINETO HA HUCKOJIEXKAIU NU30BEKTOPHU
2% ¢beTosiHMS, U3BECTHH KaTO ¢heTosiHus ¢be cMecena cumerpust (CaCC). Te ca nedbunupanu
B paMKHUTe Ha MOjlejla Ha B3anMojeiicTBamm OO30HN ¢ ITPOTOH-HEYTPOHHU CTEIeHU Ha CBODOIA
(IBM-2) [4]. ExcriepuMeHTATHUAT CUPHAJ 3a T3 ChCTOsIHUSA e HabsojaBanero Ha cuyen M1
pexo1 J10 e JHO(OHOHHOTO ChCTOSTHEE € bjiHa cuMeTpusd [8,9]. ChinecTByBaT JIBA MOTEHIMATHE
KaHiIaTa 3a ¢IHO(OHOHHOTO CHCTOSHHIE ChC CMECCHA CHMETpus B aaporo 22Po, Tbil Karo
2;3 CCTOSIHUATA Ce pas3NajiaT MpeJuMHo Jio 2] cbe cuno uspaszenu M1 npexomu [7,10]. 3a
€THO3HATYHOTO WJIeHTU(MUIINpaHe Ha HSIKOe OT Te3W ChCTOSIHUsI KATO ChCTOSHUE ChC CMECeHa
cuMeTpus e HeoOxonMa WHMOpPMAIUs 3a BpeMeHaTa Ha >KUBOT Ha 2;’ 4 CbCTOSHUSATA.

2 TeopetuuHu mojein

2.1 Cioect mMoae

AnpeHusT caoecT MOJET e MPeJJIoXKeH He3aBucuMo ejuH or JApyr or Maria G. Mayer [1| u
Haxel, Jensen u Suess [2|. OrpoMHusT ycrex Ha TO3M MOJIEN Ce JILJXKHU Ha TOBa, Y€ yCIsiBa Ja
BbH3MPOU3BEIE MATUIECKUTE UNUCIA.

3a pasiimKa 0T aTOMHUTE CUCTEMH B sApaTa He ChIIECTBYBa U3TOYHHUK Ha IEHTPAJIHO IOJIe.
OCHOBHOTO TIPE/IIIOJIOKEHNE HA CIOCCTHAT MOJIEN €, de eJMHUIeH HYKJIEOH Ce JBUXKU B OC-



peIHEHUs TOTEHIIMAJ Ha BCUYKHU JIDYTH HYKJICOHH. TyK MHOIOYaCTHIHOTO B3aMMOJEHCTBHE ce
pasryexk/ia Ha OCHOBATa Ha JBYHYKJIEOHHO B3aWMO/IEICTBHE.

A A
H = Z 2ml + U T’z Z ‘/zk — T_];) —+ Z UZ<7‘1) (1)
K =1 €>k71 i=1 P
;ﬁo E;Irres

Hobpo npubsmzkenne 3a egnovacruder norernuas U(r) e To3u Ha cepraHUs XapMOHIIEH
ocrmiaTop. 3a Jia Bb3IPOU3BE/IE eKCIIEPUMEHTATHO HAOJII0/]ABAHUTE CHEPIeTUIHH ChCTOSTHUSA,
TOl ce MojuduIUpa C JIBa JIOMbJIHATETHU YJI€HA, CBbP3aHU ChC CIIMH-OPOUTATHOTO B3aUMO-
JeficTBre ¥ TOJIeMIHATA HA OPOUTAJIHIS BIJIoB MOMeHT [11].

U(7) = mw 22 VB —V,[-F (2)

Pasznmkara Mexx 1y egHovgacTuanus norenmarn U(r) u cymarta Ha JIBYHYKJIEOHHUTE B3auMO-
JeficTBUsI HapuIaMe OCTaThIHO B3anmo/ieiicrue (n3pa3 1). Tosa B3anMoeiicTBrIe € MEHIMAJTHO
IPU s/Ipa C eJIMH HYKJIEOH U3BbH 3aIl'bJIHEH CJION.

[Ipu najuvme Ha HIKOJIKO BaJEHTHU HYKJIEOHA OT CHIECTBEHO 3HAUEHUE € CUJIaTa Ha CIBOs-
BaHe, BCJIEJICTBUE HA KOATO JIBa HYKJIEOHa ce CBbP3BaT B jBoiika 10 J = 0. [Ipn nammaue na j"
KOH(UTYpaId € BayKHO JIa Ce OIPEeJIe/IN Hali-MaJIKaTa CTOMHOCT Ha 1, IPU KOATO IIe Ce TIOJIYIH
J (J #0). Tasu croitrocT MoKe Jia ce orbesexe ¢ v. fcHo e, ye B KoHdurypanuara j*J HaMa
vactuiy, capoenn 1o J = 0. Ilpuero e 1a ce ka3Ba, e TaKOBa CHCTOSHHUE UMa, CEHUOPUMU V.
C npyru jiymu, v HpeJicTaB/sgBa OpOs HEC/IBOEHU YaCTUIU 3a JIaJeHO cheTosinne. OCHOBHOTO
[PEUMYIIECTBO Ha CEHUOPUTU CXEMATa €, 9e MATPUIHHUTE eJIEMEHTH MKy j" KoHdburypaun
MOXKe Ja ce pejaynupar o Tesu Ha ;Y. Ilo To3m HaumH cTaBa BBH3MOXKHO MPUIOKEHUETO HA
CJIOECTUsI MOJIEJT 3a sJipa C IOBevYe OT €JIHA WJIM JIBE BAJCHTHHU YaCTUIIH.

C mapacrBane Ha 6posi Ha HYKJICOHUTE, HAMUDAIN C€ U3BBH 3aIl'bJIHEHUTE CJIOCBE, BJIUSI-
HUETO Ha OCTATBHIHOTO B3aUMO/IENCTBIE BHPXY CPEJIHUs MOTEHIMAJ Ce YCUJIBA, KOETO BOJU JIO
HaMaJIsiBaHe Ha crabuiHocTTa Ha chepuunara gopma Ha sjaparta. [Ipuirokumocrra Ha ciioec-
TS MOJIEJT CTaBa HEBb3MOXKHA HJIU [TOHE MHOI'O ycjaoxkHeHa. [Ipu Mabk Opoit HYyKJIOHH W3BbH
YeTHO-JeTHATA s1/IKa ce HAaDJIIo1aBaT Bb30yKIaHNA, CBbP3aHN ¢ BUOPAITMOHHY JIBUKEHIS OKOJIO
cepuyno cumerpudHaTta popma. Te3n Bb30YyKIaHUA UMAT KOJEKTHBEH XapaKTep.

2.2 KoJjekTuBHI ABUXKEHUS

KonekTuBHITE MOJIEIN OIUCBAT SIAPOTO HE KATO ChbCTABEHO OT MHOTO OTJIETHN YACTHUIN, 8 KATO
ISI7TOCTEH 0OEKT - KBAHTOBO-MEeXaHNIHa Kalka. B 1031 ciryvail Bb30y K IaHUsITa IPEICTAB/ISIBAT
TperTeHe Ha MOBBLPXHOCTTA Ha KallkaTa U/WJIM BbPTEHE OKOJIO OC, PA3jIndHa OT OCTa Ha CH-
Mmerpus (npu gedopmupanute syipa). B ciaydas na cdepudHn sjipa KOJEKTUBHUTE Bb30yIeHNI
CbCTOSHIS OTTOBAPSAT Ha BUOpAIINN Ha IIOBBPXHOCTTA OKOJIO PaBHOBecHaTa ceprdHa dpopma. B
Mojiesta Ha Bop n Motesicon kosiebanusaTa Ha sijipeHaTa IIOBbPXHOCT C€ OITUCBAT OT U3MEHEHNETO
Ha siipeHust pajuyc. Toit ce 3a/1aBa KaTo pa3BUTHe B PeJl 10 ChepUIHN XapMOHUKN:

R(6,¢,t) = Ry 1+Z Z () Yau(0, 0) (3)

A=0 pu=—

I[Tapamerpure o Ca JAMHaMW4YHN IIPOMCHJIMBU, OIIUCBaIIM AcPOpPpMUPaHaTa ITOBBPXHOCT.
Ap )

HpI/I pa3riiezKiaHe Ha HUCKOEHEPreTUuIHUTE B'])36y}K,ZLaHI/IH OT OCHOBHO 3Ha4deHue Ca KBaJIpy-

nojauTe BUOparmu (A = 2), IPH KOUTO (\—p , U3UI€3Ba 33 YETHUTE CTOHHOCTU Ha /L.



XaMUITOHHAHBT, KOHTO OIICBA TaKMBa KBaJIPYIIOJIHE BHOpAIWH, ce 3ajaBa BbB BuIa [11]:

1 dag, |? 1 )
H:T+V:—B —|——C |062#’ (4)
2 2 dt 2 2.
I3 3
KbJeTo B e macoB mapamerbp, a C' e nmapaMerbp Ha enactTudHocTTa. 1ol mpejcTaBisgBa cyma
OT XaMHWJITOHNaHU Ha HECBbP3aHU XapMOHUYHU OCHUJJIATOPU CHC CO6CTB€HI/I qecToTn

w=+/C/B ()

[Ipn mpexoma Ha SAPOTO OT €IHO ChCTOSTHUE B JPYTO €HEeprusita ce M3MeHs C BeJIUYINHA,
KpaTHa Ha hw. EjlemenTapauTe Bb30yKIaHU Ha IOBbPXHOCTHUTE KOJIEOaHUs Ha SIpaTa MOrarT
Jla ce pasryiexkjiaT KaTo KBasMYaCTUIM, HADUYAHW B KOHKpeTHus ciaydail gononu [12|. Tlpu
pasriiexkiaHe Ha TaKUBa KOJEKTUBHHU Bb30YIEHU ChCTOSHUS Ha, siIDEHUTE CUCTEMU € YI00HO Jia
ce u3Mo/13Ba (popMain3MbT HA BTOPUTHO KBAaHTYBaHe. B 1mpejicraBsite upes quc/ia Ha 3aIrb/IBAHE
BBLIIHOBATa, (DYHKIINA 3aBUCH OT Oposd Ha (DOHOHHUTE Ny BBB BCAKO cherogume. Oneparopute bf
u b onmcBar paxKk/iaHeTo U YHHUINOKABAHETO Ha €JIMH (DOHOH:

b[ny) = /el — 1) (6)
bT|nb> =/ny + 1|ny, + 1) (7)

Bb36yneno cberosiaue ¢ N (hoHOHA MOXKE JIa Ce OIUIIE C IIOMOIITa Ha OCHOBHOTO C'bCTOSTHUE
II0 cJIeJHnd HaYMH:

[Npn) = (b1)V]0). (8)

2.3 Cwncrosinusi cbe cmecena cumerpus (CaCC)

CberosiHEATa ChC CMECEeHa MIPOTOH-HEYTPOHHA CUMETpUs ca JePUHUPAHU B PAMKHUTE HA MO-
Jeia Ha B3amMogeficTBany O030HH ¢ MPOTOH-HEYTPOHIH cTerenn Ha cBoboga (IBM-2) [4,13].
['pajiuBHUTE €JIEMEHTH B TO3U MOJEN ca DO30HWTE, KOUTO Ce Pa3T/IeK AT KATO CIBOEHU JTBONKI
HYKJIOHH OT JIBa THIIA ,,S° U ,,d’, CbOTBETHO UMaIu bryioB MoMeHT L=0h u L=2h. {dapenn-
Te ChCTOAHUSA ca (POPMUPAHM KATO KOMOMHAIUU orT Te3u 603onu. Ob6muaT 6poit 6030 N e
3al1a3Ballla ce BeJIMYUHA, KOATO Ce ONpPEJIesis KaTo cyMaTa OT HOJIOBUHATA POTOHU U IIOJIOBU-
HATA HEYTPOHU, OIPE/IEJIEHNU CIIPSIMO Hall-O/IN3KUs 3a1rb/IHEH cjIoi. Ajrebpudnara rpyia, KOsaTo
npejicraBsa To3u Bujt cumerpust, € U(6). Tbit kKaro Becmaku 6030HHN ChCTOSTHUSL Ca € OIPeJIesIeH
'bIJIOB MOMEHT, HUE Ce MHTEpPEecyBaMe U OT IpylaTra, KOATO 3ala3Ba IMPOCTPAHCTBEHATA U30TPO-
nust, a umerno O(3). Ta e noarpyna ua U(6) u ¢hiecTBYBaT caMoO TPU BEPUTH, YPe3 KOUTO 110
asrebpuuen HaunH Moxke Ja ce gocrurae ot U(6) mo O(3). Vurepec 3a HAC IpeJIcTaBIIsiBA BEPU-
rara: U(6)DU(5)D0(5)D0(3), Kosito oTroBapst Ha BUOpaIMOHHUTE Bb30Y K IaHUA Ha IpeHaTa
cucTeMa.
IBM-2 xaMuITOHHaHBT MOKE JIa Ce IIPeJICTaBh KaTo:

H=H,+H,+V,, (9)

KbJeTo wieHoBetre H, u H, npejcraBasgBaT XaMUJITOHUAHW 33 MPOTOHU W HEYTPOHU, & Vi,
OIICBa ITPOTOH-HEYTPOHHOTO B3AMMOJEHCTBUAE MEXKIy CHOTBETHHTE OO30HU KAaTO 3ala3Ba Io-
OTIEeJIHO OPOsi IPOTOHHU U HEYTpOHHU 6030HKM. Hasmmanero Ha pasaudHu OO30HHU 3a IMPOTOHHU U
HEYTPOHU BOJIM JIO TIOSIBA HA JOIIbJIHUTE/HA CTEIleH Ha, ¢BOOOA, KOETO OT CBOsI CTPaHA BOJU JI0
HOBa cuMeTpus, HapedeHa F-ciun. Ta3u cuMmeTpus MpuUTe)kKaBa KJIacoBe COOCTBEHH ChCTOAHUS,
KOUTO Ce XapaKTepu3npaT ChC CHMETPUs OTHOCHO B3aWMHA Pa3MsHA Ha MPOM3BOJIHA JIBOWKA
POTOHEH U HeyTpoHeH 6030H. CbCTOsIHUS, KOUTO Ca HAII'BJIHO CUMETPUYHU IIPU Ta3U Ollepa-
ust, ce Hapudar cberostust ¢ whiHa cumerpus (CsallC). Chberosiausi, KOUTO UMAaT TIOHE €JTHA,
AHTUCUMETPUYHA JIBOjiKa, ce Hapu4aT CbCTosiHug cbe cMecena cumerpust (CsaCC).
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Ha @ur. 1 e nokazan cuekTbpa Ha Bb30yKIaHe, mpejackazan or IBM-2, 3a cucrema, KogaTo
€ CbCTaBeHa OT eJWH HeyTPOHEeH OO30H M €/INH IPOTOHEH 0030H. XaMMJITOHHAHBT Ha TaKaBa
cUcTeMaTa ce 3a/1aBa KaTo: )

H = e(ng, +na,) + \M (10)

Kb1e10 M = [Frae(Fiae + 1) — F2]/2 € onpocrena dopma ma oneparopa na Maitopana [14],
KOSTO UMa HeHyJsieBu croitnoct camo 3a CaCC.

A

By F 1
MSSs—
u(5) + +
3€— | I:max | 2+ 1(dTSTSTdI)|0>
_ﬂ_ \Tz a2voa
+ + +
2e| 0 20 4% 0
2+ A+6
le—| £ \/iz(d;s}s;d,t)w)
+
0 0 ststio) Y

®urypa 1: Cuekrbp or cxemarndern IBM-2 xaMuaToHnan ¢ HUCKOIEKAIIN KOJEKTUBHHA ChCTO-
sunst ¢ U(D) cumerpus u 603onun unciaa N, = N, =1 [§].

[Topajau anTucuMeTpusitTa MEXKIy MPOTOHHUTE U HeyTponHute Bb30yxKpanus CaCC ca us-
BECTHM U KATO W30BEKTOPHU KOJIEKTUBHEU ChcTosiHusi. OT sipyra crpana omeparopbT 3a M1-
IIPEXO0JT ChIMO UMa M30BEKTOPHA MPUpOJIa, opaaun Koeto M 1-tpexonnte ca 3abpaHeHN MeXK Ty
CallC, no ca muoro cunn mexry CaCC u CallC cbe ebimmsa 6poit poronu. M1 onepatopbr
MOXKe JIa ce TPEeJICTaBu KaTo cyma oT F-ckajapha (cuMmerpudna) u F- BeKTOpHa (aHTHCHMET-
puuna) gactu [§]:

T(M1) = \/g[gwhr + g, L] (11)

3 | Nxg. + N,g N.N, (L. L,
R =T 27 _ Ln v 12
47_(_ |: N tot + (gw gl/) N (]\[7r Ny):| ,LLN ( )

Mmenno Tosa (hopMupa yHUKAIHAA €KCIEPUMEHTAICH CUTHAJ 3a UACHTU(UKAIAA Ha €THO-
dbononnnre 21, cherosmus - Te ce pasuagar ¢he cutan M1 npexogu 0 eHOBOHOHHOTO
cbeTostHme ¢ whiHa cumerpust 27 . OT apyra crpana, 27, € €HOBOHOHHO CHCTOSHHE I TPHAOBA
Jda UMa KOJIEKTHUBHUA E2 MaTpUYHHU €JIEMEHTHU C OCHOBHOTO CbCTOAHHE 3a IIPOTOHU WM HEYTPOHH,
HO C IIPOTHUBOIIOJIOZKEH 3HaK, KOETO BOJMU 10 JaCTUIHO aHYJ/JIMPAaHE B ITbJIHUA MaTPHUYICH €JICMEHT.
Taka 3a npexozna 27, . — 0 ce ouaxsa ja 6bje Hakosko W.U., KOETO € JIONbJIHUTETHUAT

1,ms
Kpurepuu 3a I/I,ZLGHTI/I(bI/IKaIH/IH Ha e,ZLHO(bOHOHHOTO Qi_ms CbhCTOAHUE [8]



3 OmnpegelisHe BpemMeHaTa Ha »KUBOT Ha I'bpPBUTE TpHU 2T
Bb30Y/IeHI ChCTOSHUA B s1poTo >?Po

3.1 BpemeHa Ha >KUBOT Ha 2; ; CbCTOSTHUSITA

3a orpejiesisiHe BpeMeHaTa Ha KUBOT Ha 2{ 5 BB30y/leHn cheTognus B g1poro 22Po, xouto ca
KaH/INIATH 33 HEroBO €JIHO(GOHOHHO CHCTOSHUE ChC CMEeCeHa CHMeTpHsi, Oerre MpPOBEeIeH eK-
CIIEPUMEHT Ha TaHjeMHus yckopurtesa B WucTturyTa 3a siapeHa dusuka B Kposn, ['epmanms.
B130yenute cherodnus B spoTo 22Po 6saxa 3acesienn cbe cienara TpancdepHa peakiius
208Ph(12C,®Be)*'?Po karo chnombr Ge yckopen g0 62 MeV. Tbit KaTo M3NOIZBAHUAT METOJ
3a OIpeJie/IeHs] BpEMeHATa Ha JKUBOT € MeTOIbT Ha orciabBane Ha JlomiepoBoro ormecTBa-
ne (DSAM) [15], mumenara ot Pb Geme ¢ neGemmna 10 mg/cm?. 3a perucrpupanero Ha -
JbaeHneTo Osixa u3nossBanu 12 cepbxunctu repmannesn (HpGe) merekrTopa, pasnosioxkenu B
TPU OCHOBHU HallpaBjieHusd - 6 geTeKTopa Ha 35° CIpsiMO TIOcOKaTa Ha cHoma, o Ha 142.3° u 1 Ha
0°. Ba perucrpupane Ha JIEKHTE 3apeleHn YaCTUIN Oellle IoCTaBeH MPbCTEH OT 6 colapHu KJieT-
K1, KONTO MOKPUBAIIE MPOCTPAHCTBEH bI'bJl Mexk 1y 116.8° m 167.2°. YcemoBuero 3a 3armcBane
Ha CHOWTHE € CbBIAJIEHNE OT CUTHAJM MEXKJy I[OHE eJIHa COJIapHA KJIeTKa U €JINH T€pMaHueB
JeTeKTop (CbOuTHe MeXK/Iy YaCTHUIA U 7y) WK [IOHE /(B TePMAaHUeBH JeTeKTopa (y— chouTHe).

Cbbutudara Ha CbBIIQJIEHAE MEXK/Iy YACTHIM W Y-KBAHTU OdXa COPTUPAHU B TPU MaTPHUIU
CIPSMO TPUTE PA3JINIHHU bIVIA, Ha KOUTO Ca Pa3loJIOKEeHH repManueBuTe jerekropu. Ha Dur.
2(a) e mokasaHa MpOeKIWATa Ha eJHa TakaBa Marpuiia. CHEKTbPbT HA 7Y-J'bUH, MOJIyYEH B
CBBIIQJICHIE ¢ YacTTa Ha YacTHIM, obo3HadeHn kKaro "2'?Po"s Taszm mpoekius, e MOKasaH Ha
®ur. 2(b). Ocuosrure npexoau ¢ eneprun 727 keV, 405 keV u 223 keV ca or aaporo *1?Po [16].
OT TO3U CHEKTHD ce BIKIa, Ue ca 3acesienu 25 u 25 BL30yjaenn cherognus B 22Po ¢ eneprun
cborBeTHO 1512 keV u 1679 keV [10]. Tesu cberosinus ca jgobpu KauaugaTu 3a e HOMOHOHHOTO
CBCTOAHUE ChC CMECEHa CHUMeTpHUd B sapoTo 212Po, Thil Karo Te ce pasnajaT IPEIUMHO JIO
I'LPBOTO BL30YIEeHO 27 ¢heTosHIe ¢ eHepruu Ha mpexoauTe choTseTHo 785 keV m 952 keV. Ot
oTHoIeHnsATa Ha MyaTunosno cmecsane +0.09(3) u +0.65(50) [10] ce BukKIa, Y€ OCHOBHUAT
IIPEX0/I, KOMTO ce OCbINeCTBsIBa U IpH ABaTa pasnaja, e M1.

JIBete nunum uMmat j106pe m3pasena /lormreposa dpopma, KoeTo Mo3BOIABA Ja ObJIAT OIpe-
JleJIEHU BpeMeHaTa Ha KUBOT Ha Te3W J[Be ChCTOsHUS. 3a 1eJita bsxa namnpasenu Monrte Kapiio
CUMYJIAIIMH 38 OTYUTAHE HA SAPEHUTE U €JIEKTPOHHUTE CIUPATHU CIOCOOHOCTH HA OTKATHUTE
siipa B MaTepuaJia Ha MulleHaTa (U cromepa). bBsixa HAIlpaBeHHU JiBa aHAJIN3a 3a OIPeJIeJIsTHe
BPEMETO Ha KUBOT MTOCPEJICTBOM (popMaTa Ha JIUHUATA - IIPU II'bPBUA Oellle M3110/13BaHa, Iporpa-
mara DESASTOP [17], a upu Bropus - codryepuusr naker APCAD [18,19]. B asara anaiusa
ce OTYNTAT OTKJINKA Ha JIETEKTOPUTE, TeOMETPUATA Ha eKCIIePUMeHTa, OIPAHMIEeHNeTO Ha KHHe-
MaTHKaTa Ha PEAKINATA, HAJIOXKEHO OT MO3UIUATA Ha COJIAPHUTE KJETKU, KAKTO U UCTOPUITA
Ha 3ace/IBaHe Ha U3CJIeBAHOTO CheTosiHMe. CTHIKUTE OT aHAIN3a Ha JAHHE € OIICAaH O IPOOHO
B pazjen 3.2. B qucepranusTa. TyK Ie mpeJicTaBUM KpaiiHUTe pe3yJITaTh OT aHam3a. Bpeme-
HaTa Ha BTOPOTO 2; cberosinme ¢ eHeprusi 1512 keV u na Tperoto 2; CbCTOdHUE C €HEPrud
1679 keV 6saxa ompejnenenu ot dbopMaTa Ha JUHUUTE Ha npexogute ¢ enepruu 785 keV m 952
keV. Ha @ur. 3 ca nokazaHu anmpoKCUMAIN Ha Te3W JIUHWUM, TToydeHnu ¢ nporpamata APCAD.
Kpaitaure pe3ysiratn 3a BpeMeHaTa Ha KUBOT HA TE3U JIBE CbCTOSTHUSI U TEXHUTE BEPOSTHOCTU
3a mpexoj ca 0bodbmenn B Tabauma 1.

Ot Tabsmna 1 ce BuKa, de 2; CBHCTOSHUE Ce Pas3mnaia 10 2f cbheTodHue ¢be cuen M1 mpe-
XOJI, OT KOETO MOYKe [la 3aKJIF0UNM, e 24 cherogHue B AapoTo 22Po nMa n30BeKTopHa IPUPOJa
U KaTO TAKOBA TO MOXKE Jia Ce IpHUeMe ToHe KATO (PparMeHT OT eTHO(MOHOHHOTO CbCTOSHHUE ChC
cMecena cuMeTpus Ha 212Po. Topa mpe/crapisBa bpBOTO NAeHTHGHUIIPAHE Ha HUCKOIEKAITIO
I30BEKTOPHO CLCTOAHIE B MacoBaTa 0OJACT OKOJIO JABOHHOMArmIuoto sapo 2°8Pb. Ot apyra
crpana, Bcuuku B(FE2) croiffHocTr ca HECKH, KOETO TIpeJIoara JUIca Ha KOJEKTUBHOCTTA Ha
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®urypa 2: (a) IIpoexriust Ha MaTpuIaTa Ha ChBIAJICHIE MEXK/y YaCTHUIU U Y-KBAaHTH Ha 142°.
kato "*?Po"s (a).

-JI'b4U, IIOJIy4Y€H B CbhbBIIaJeHUE C JaCTTa Ha YaCTUIH, 00603HAYEHN



C R
200kt e, ‘:%
1000}
900f
iesoof
c 700}
Q600}
500F
400} : :
clolo)SRTRULYE NN S-S,

i i o
800F780.4 keV i } 142.3
gmo;zo.lz(@psi

e [
%80@ *
sl

785 3 keV
35°

3600
O
500]
400]

ity

300kL ‘
760 770 780 790 800
E., (keV)

®urypa 3: Anpokcumanust na dopmara Ha JUHUATA HA TpexoauTe ¢ eneprust 785.3 keV (25 —
21)(a) u 952.1-keV (24 — 2{)(b), nonyuenu ¢ nporpamara APCAD. Jlunusra ¢ eneprus 785
keV e amnpokcumupana egHOBpeMeHHO ¢ mpexojia ¢ eneprus 780.4 keV, koiiTo mpousamza ot
pasnaganero Ha 7 cherogmmero na 2'2Po ¢ emeprus 3155 keV (7 = 0.12(6)ps) [16].



Tabsuna 1: O6o0IIeHN pe3y/ITaTh 3a BpeMeHaTa Ha YKUBOT Ha 24 M 23 CHCTOAHUA B AJIPOTO
212Po u TexnuTe NpUBEJEHN BEepOATHOCTH 3a Npexoi. JlajieHu ca eHepruure Ha ChHCTOSHHUATA
(Eiever), CHIMEBT 1 YeTHOCTTa Ha HavanoTo (J7) u kpaiinoro cbheronue (Jf), oTHocuTeHUTE
MHTEH3UBHOCTH (/,) 1 OTHOIIEHHETO Ha MYJTHIOJIHO cMecBaHe (). 3a olpeje/sdHa Ha IIPUBe-
JICHUTE BEPOSITHOCTH 3 IIPEXOJ] Ca OTUETeHN KOeUIIMEHTUTE HA BhTPENTHA KOHBEPCHUSL.

By JTJ7 L 60 7 (ps) 7 (ps) 7 (ps) | Transition strength °
(keV) % An.I  An. II Adopted Jr = J?
1512 27 07 26(3) 0.73(7)  0.69(6) 0.71(9) | B(E2) = 29(4)
2F  100(1)  0.09(3) B(M1) = 0.126(16)
B(E2) = 24(16)
1679 27 07 35(8) 0.82(4) 0.74(7) 0.78(8) | B(E2) = 20(5)
2% 100(19) 0.65(50) B(M1) = 0.042(20)
B(E2) = 290(273)

*JlaHHUTE Ca B3eTH OT [7].
¢ JlannuTe ca B3eTH oT (23]
°B(E2) croitnocrure ca gajgenu B e*fm? (1 W.u.= 75.09 e?fm?*), B(M1) crofinocture ca najenn B p.

21 u 23 cberogHuATA, KOATO ce ouaKBa Jla ce Hab/Io/aBa BbE BUOpAIMOHHUTE A1pa. Ta3u oco-
O6EHOCT HU MOTHBHUDa JIa U3MEPUM BpPEMeTO Ha KMBOT Ha I'bPBOTO BbL30yiIeHO 21 chberodnue
B gaporo 2'2Po, 3a Ja MOIyHnM JIOIbJINTEIHa MHMOPMAINA OTHOCHO HEroBaTa KBaJIPYIIOJIHA
KOJIEKTUBHOCT.

3.2 Bpewme Ha KUBOT Ha 2] CbCTOSIHUETO

3a onpe/iesigne BpeMeTo Ha *KUBOT Ha 2, cberosinnero B 212Po ce 1poBejie BTOPH eKCIIepUMeHT
Ha TaHJeMHHUs yckoputes B HcturyTa 3a siapeHa ¢usuka B Kponn, ['epmanns. Peaxiusra,
KOSITO M3IIOJI3BaxMe, € ChllaTa KaTo IIpu npeauiinus exciepument - 2°Pb(12C *Be)?1?Po. Me-
TOABT, U3IIOJI3BaH 3a U3MEPBaHE Ha BPpEMEHaA Ha 2KUBOT B TO3U C.Hy‘-laﬁ, € MEeTOAbT Ha OTKATHUTE
anpa (RDDSM) [15,20]. Usnoassanara mumiena e ¢ gebennna 0.6 mg/cm? Pb Bbpxy moaioxkka
or 2 mg/cm? Au. Eneprusita na cromna Gere uzbpana Taka, 4e cjejl IpeMUHABAHETO My TIpe3
nojIIoxKKaTa Jia uMa exeprusa 62 MeV. 3a cronep ce uznonssa dosmo or 2 mg/cm? Au. Ilo
BpeMe Ha eKCIIEpUMEHTa 3allicaxMe JTaHHU 38 IIeCT Pa3JIuIHNA PA3CTOSHUS MEXKJLy MUIIeHATa 1
cromepa: 25 pum, 35 pum, 43 pm, 55 pum, 70 pgm u 100 pm.

3a perucrpupaHeTo Ha y-TbaeHneTo Osxa ndnosspanu 11 HpGe gerekropu - 6 erekropa Ha
35° cupsiMo TocokaTa Ha cHoma u b Ha 142.3°. 3a perucrpupane Ha JEKUTE 3apeeHrn JIacTUIN
ce m3moJ3Baxa 6 colapHW KJIETKH, MOKPHUBAIU IMTPOCTPAHCTEH BI'bJI Mexkay 116.8° m 167.2°.
YejioBreTo 3a 3alicBaHe Ha ChOWTHE, € ChbBIaJIEHHE OT CUTHAJIN MEXKJLy IOHE €JIHa CcoJlapHa
KJIETKA ¥ €JINH TePMAHUeB JIETeKTOp (ChOUTHE MEXKIy YacTHUIA U 7y) WK IIOHE JBa TeépMaHUEBH
nerekTopa (y — v cuburue).

C’b6I/ITI/IHTa Ha CbBIIaJCHUE ME2KJTY YaCTUIU U Y-KBaHTU 6HX& COpTUpPaHHU B JBaHaJdeCeT MaT-
PUIIH CIPSAMO PA3CTOSTHUATA MEXKJIy MHUIIEHATa U CTOIePa W ‘bIJINTE, HA KOUTO Ca PA3IIOJIOXKEHH
repmanuesute jgerekropu. Ha @ur. 4(a) e nokasana NpPOEKIUATA HA €J[HA TaKaBa MaTPHUIIA.
CHeKkTbPBT Ha Y-TB4H, TOJAyYeH B ChBIAJICHNIE ¢ YacTTa Ha YacTHIM, oboszHadenn kato "22Po
& 2T1"g Tasu npoekus e nokasan na @ur. 4(b). Haii-cunnure npexomu TyK ca MKy ChC-
Tostnust oT aporo 20T, koeto ce e noayumnio or peakmusra 97 Au(*2C,2an) B nosoxkKaTa Ha
MHUIIEHATa WK B CTOIepa. BbIIpeKn ToBa OCHOBHNTE JIMHIY OT IIPEX0IH B a1poTo 22Po cbimo ce
Bk IaT - 727 keV, 405 keV u 223 keV. Hemio noseue dpopmara na jimausgTa ¢ eneprud 727 keV,
KOATO CHOTBETCTBA Ha IPexojia oT 2] ChCTOSHUETO /10 OCHOBHOTO ChCTOSHME, MMa 100pe H3pa-
3eno lomneposo ormecrBane. Ha @ur. 5 ce BuK/1a, Y€ MHTEH3UBHOCTTA HA MTUKA Ha OTMECTEeHaTa



KOMIIOHEHTa Ce yBe€/In4YaBa C YBCJIN4Y9aBaHC AbJI2KNHaTa Ha IIJIbHI2KCPHOTO Pa3CTOAdHUE.

14000 . ; . . :
0,=142° 208php&l97 Au (a)
208Pb[+197AU](12C,X) r —y= 71

12000 | | 1

| |

10000 : : -

0 | |
+ 8000F [ | .
g 209Bjg198Hg, |
o 210 1901 AT | [
O 6000r 212p g, 200T] Po& TI| | | 1
| |
4000+ | | .
| b
P Lo |
2000+ o L | .
P Lo |
0 " 1 L N L | | | | 1
0 1000 2000 3000 4000 5000 6000
Pulse height in solar cells (arb. units)
4000 — . — . .
'g-E g" (b)
3500 o N 2 1
T
3000} . F2m o £9 .
>5 S AN 4o N
Qo © Mm i~
X =n - >
2500f e o w8 o 1
0 NN Y > o
£ NI
S 2000} AN LS 4 ]
o g )
(@) K
1500+ N .
N
1000} -
500} .
%0 200 2400 600 800 1000 1200
E, (keV)

@urypa 4: (a) [Ipoeknus Ha MaTpUIAaTa HA ChBIAJEHIE MEXKJy YaCTUIM U Y-KBAHTH Ha 142°
U Pa3CTOsiHUE MeXK/ly MuIenata u crormepa D=43 um. 3arpajieaure 06JIaCTH IIPE/ICTABIABAT
YaCTHUIM, KOUTO Ca B ChBIAJEHUE C Y-TbIi OT cboTBeTHUTE sijipa. (b) CHeKTbpbT Ha y-JIbul,
NOJIyUIeH B ChBIAJEHUE ¢ 9acTTa Ha JacTui, obozHadenu karo "*?Po & 0T1"g (a).

3a ananau3 Ha gapan or RDDSM-ekcinepumenTn 0OMKHOBEHO Ce€ M3II0JI3Ba METOIbT 3a aHa-
au3 DDCM (Differential decay curve method) [21,22]. Ilpu mero Bpemero Ha »KHUBOT Ha Jia-
JICHO CBCTOSHUE Ce OLpeJiesid, KaTo ce U3Cje/lBa IIPOMAHATa Ha CHOTHOIICHHETO Ha ILJIONIATE
na Jlomneposo ormecrenus ([g,) u meormecrenus ([,,) MUK B 3aBUCHMOCT OT PA3CTOAHUETO
MezKJy MUIIeHATa U CIHPAIoTo ¢osro. Koraro Tesm MHTEH3NBHOCTH Ca MOIYYEHN OT CIHEKTPH
B CHBIIAJIEHUE C OTMECTEHATa KOMIIOHEHTa Ha JUPEKTEH 3aXPaHBalll IPexo/], To GopMyiaTa 3a
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OoIpeJeJiddHe Ha BPpEMETO Ha 2KHBOT CE€ JaBa II0 CJICJHUA HaYMH!:

() — In()
Tz( ) <U>%Ish(l') (13)

B paMiuTe Ha HACTOANNS €KCIIEPUMEHT TOBa YCJIOBUE M3MCKBA aHAJN3 Ha CbONTHUS HA ChbB-
NaJIeHns MeXK/1y YacTHUIla U JIBa y-KBaHTa, HO IOPa/J i HUBOTO Ha CTATHUCTUKATA HA JAHHU TaK'bB
aHa/In3 He Oellle Bb3MOXKeH. Biiarojapenne Ha HauWHa, 10 KOHTO ce 3axpanBa 2] ChCTOSHHETO
B M3M0JI3BaHaTa TpaHcdepHa peakiiys, FrOpeCiOMEeHATOTO U3UCKBAHEe MOXKE Jia ce IIpPeHeOdperHe.
3a rmoBeue jierailin HacovuBaMe UMTATeNsT KbM pasges 4.2. B aucepranusaTa. TyK 11e crioMeHeM
caMo OCHOBHATa 0COOEHOCT, a UMEHHO BJIMSHUETO Ha Ipexoja 4, B anajnusa. Ha dwur. 5 ca noka-
3aHU OTMECTEHHTE M HEOTMECTEHUTE KOMIOHEHEHTH Ha JIMHUsATa ¢ eneprus 727 keV (27 — 07)
3a TPU PA3JIMYHU JIUCTAHIIMKM Ha ILUILHJZKEPHOTO ycTpoiicTBo. Buka ce, de ¢ HapacTBaHeTo
HA TOBa PA3CTOSHUS CE yBeJIMvaBa WHTEH3MBHOCTTA Ha OTMeCTeHAaTa JacT Ha JuHudTa. Ipe-
CTaBeHa € CbINO Taka U JuHUATA oT npexoma 47 — 2 ¢ enmeprua 405 keV. Buxa ce, ue Ta
nMa CaMO CIIPsiia KOMIIOHEHTa 38 BCHYIKHU PA3CTOSHUS, CJIEIOBATEIHO, TO3U IIPEXOJ MOXKE J1a
JIOHECE MPUHOC CaMO B YacTTa Ha CIpsdjara KOMIIOHEHTa Ha JUHUsATa ¢ eHeprus 727 keV, Ho
He 1 Ha oTMecTeHaTa i dacT. [lopajm Ta3u npuyunna HeHOTO BJIMSAHUE MOXKE Ja Ce eJTMMUHUPA
KaTo GposAT mmMiy/acH oT 47 — 27 1pexoia ce u3Bau OT GPOSA UMITYJICH OT WHTEH3UBHOCTTA, Ha
cupess K Ha 27 — 0], oTunraiiku KagubpoBKarTa 10 eeKTUBHOCT Ha jeTeKTopuTe. OTun-
TalfiK/ Ta3u ¥ OIIe HAKOJKO OCOOGEHOCTH B 3aXpaHBAaHETO Ha IIbPBOTO Bb30ylIeHo 2T cherosHue,
HUe IIprexMe, 9e CIEeKTPUTE, MOJYUYeH! B ChBIAJIEHNE ¢ YaCTUIN, PETUCTPUPAHN OT COJIaPHUTE
KJIETKH, MOTaT JIa Ce Pa3IJIeK/IaT KaTo CIIEKTPHU B ChBIAJIeHUE C OTMECTEHNTE KOMIIOHEHTH Ha
BCHYKH ITPEX0/IH, 3acespan 2] cheroguuero aupektHo. Creposare/no, uHTeHsuBHocTUTE Iy,
u I, or dur. 5 morar jga ObJaT U3MOA3BAHA B ypaBHeHHEe 13.

Anammsbr vHa ganan ¢ DDCM m3uckBa 1mo3HaBaHETO Ha CKOPOCTTA Ha OTKATHUTE sJIpa.
3a HeIHOTO OmpejeNdgHe ce M3IO0JI3Baxa JABa moaxoaa. Enmanar raousa Monre Kapso civy-
Jallid 3a IpecMATaHe Ha CPEJHOTO BpeMe 3a IpeMuHaBaHe Ha ajipaTa Ha 22Po BbB BakyyMm
3a pasjaudHuTe JucTaHnuu, usnoasaiiku nporpama APCAD [18,19]. Oruuraiiku reomerpusita
HA EKCIEPUMEHTa U KMHEeMaTUKATa HA PeakIiusaTa, Oe onpejeseHa cpegHara CKOPOCT OT BCHY-
ku pucranmun ga 6oae (v) =0.75(10)%c. BropusaT moaxos € eKCrepuMenTaIHoTO OIpeIeIse
Ha CKOPOCTTa OT IMEHTPOWIUTE HAa OTMECTEeHATa W HeoTMeCTeHaTa KOMIIOHEHTa Ha IIPexojia C
eneprus 727 keV. Tlomyuenara mo tosu maumu croiinocr e (v) =0.72(5)%¢c, kosaTo e m06pe
CbIVIACYBaHA C IIPeCMeTHaTa OT CUMYyJIaluuTe. 3a OIPEJIEITHETO HAa BPEMETO HAa YKUBOT Oelire
M3I0J/I3BaHA €KCIIEPUMEHTAJIHO OIIPEJIe/IeHATa CTOWHOCT 38 CKOPOCTTa Ha OTKATHUTE sIJIpa, Tbil
KATO Ce OYaKBa Ta3W MPOIe/Iypa Jia ObJie Mo-TOTHA.

Ha ¢ur. 6 e nmokazana ampokcuMaIusTa 3a OIpejessHe Ha BPeMeTO Ha KUBOT Ha ITbPBOTO
2% cberogrne B 2'?Po. KpaitHara CTOMHOCT, KOATO CMe IPHEIN CJeJ] HaJaraHeTO Ha BCHYKH
yeioBus (JleTaityino omucanue e 1ajieHo B paszen 4.2. B pucepramusra), e 7(27, B, = 727 keV) =
20.5(26) ps. ToBa BpemMe Ha KMBOT OTTOBapsl Ha IIpUBeeHa BepoaTHOCT 3a npexon B(E2;2) —
07) = 193(24) e*fm* = 2.6(3) Wu. Tasu croiiHoCT IOKa3Ba MHOrO HUCKA KOJEKTHBHOCT B
crpykTypata Ha 2 c¢berognuero B 22Po.
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®urypa 5: OTMecTeHNTe U HEOTMECTEHH KOMIIOHEHEHTH Ha JuHuATa ¢ eneprus 727 keV (2] —
07) ma sauu (a) u npeanu b (b) 3a TP pa3IMYHU PA3CTOAHUS MEZKLy MUIICHATA U CTOIEPA:
25 pm, 43 pm, 100 pm. B ropuuTe bIvIiM € OKa3aHa JMHUATA Ha Ipexoja ¢ eneprus 405 keV
(47 — 27) 3a choTBeTHUTE BN U PA3CTOAHUA.

12



(a) 22.2(26) ps (b) 21.4(29) ps

m 450 142°
g @45 e
L 26 26+
o 24 T 244 T
£ 22 224
S 204 1 l \ 20+ l 1
O 18- 184
—~ 3404 /] 380+
(V]
1=
S 3001 340+
o d
L 260+ 300+
ey
25 220 260-

180- 204

220 200+
5
Z 1807 1601
° . 120+
S 140
S 100 801

60+ 40 1

25 35 43 55 70 100 25 35 43 55 70 100

®urypa 6: Bpemero ma x)uBoT Ha mbpsoTo 27 cherogmme B 2'2Po, ompeneseno or jamHNTE
Ha npeanu (OTAABO) M Ha 33K brau (oTAscHO). B cpeara ca IOKa3aHH MHTEH3UBHOCTUTE
Ha OTMECTeHATa KOMIOHEHTA 33 Pa3IMYHUTE PA3CTOSHHA MEXKJIy MHUIIeHaTa M cromepa. Her-
PEK'bCHATUTE JIMHUM Ca AllPOKCUMUPAHH IIPe3 eKCIIEPUMEHTAIHUTE TOYKH, 33 Ja MOMKE Ja Ce
OIIpeJesdT IIPOU3BOJHUTE UM CTOMHOCTH. Haﬁ—,ﬂ;Oﬂy Ca CpaBHEHU HWHTEH3UMBHOCTUTE Ha HEOT-
MecTeHaTa KOMIIOHEHTa, ¢ KPUBH, KOUTO IPEJICTABIISABAT IPOM3BEICHIETO MEYKIYy BPEMETO Ha
JKUBOT W TIPOM3BOJIHATE, TIOJYYEHN OT AITPOKCHMAIAATA 328 WHTEH3UBHOCTHTE Ha, OTMECTEHATA

KOMIIOHEHTA..

Distance x (um)

Distance x (um)




4 UaTepruperaliud HA pe3yJTaTUTE

Hait-omrpocTeHoTO Onmcanye Ha HICKOJIEsKaIIuTe Bh3by K 1anus B spoTto 212Po Moxke n1a ce qae
B PaMKHUTe Ha CJIOECTHs MOJes B €JHOKOH(MUIYypalMOHHO IIpubmzkenue. 212Po uMa apa HeyT-
poHa 1 JiBa IIPOTOHA Ha/| 3all'bJIHEHUTE cjloeBe Ha sapoTo 2°Pb kaTo meyTponure ce HaMupar B
KoHbuUrypamnus 2¢gg /2, a IpoToHuTe - B 1hg /5. BanmoeiicrsueTo Mexk1y BaJeHTHUTE YaCTUIM 1
edeKTUBHUTE €JIEKTPOMATHUTHU OTIePaTOPU MOTAT Jia Ce B3eMaT OT eKCIIePUMEeHTATHATE JaHHN
3a cheeanTe A1pa. B Toa npubmmzkenne 2'°Pb oTrosaps Ha /1Ba HeyTpoHa MoBeve, HAMIPAIIH
ce B Kouduryparus 2gg /o, 10 oTHOLIEHKE Ha sapoTo **Pb, a '%Po orrosaps na jsa nporoa B
Lhg /2. Bzaumoneiicreuero MexKly IpoToH B KoHdurypanust 1hg/, 1 HEYTPOH B 2gg/o Ce oLpeie-
aa ot aaporo 21°Bi. IIpu Tosu nomxon M1 onepaTopbT ce olpejeas OoT MarHUTHATE MOMEHTH
Ha OCHOBHHTE cherosuust Ha 2Ph u 2%9Bi; kouro Bojgar 1o g, = —0.33 u g, = +0.91. Edek-
TuBHUTE 3apsaau, e, = 1.04 u e, = 1.52, 3a E2 oneparopa Osgxa OIpeJie/IeHl OT U3MEPEHUTE
B(E2;8] — 67) croiinocru 3a 2'Pb u 219Po.

Ha dur. 7 e nmokazano cpaBHEHHETO MEXKJIy €KCIEPUMEHTAJTHUTE Bb30YJICHU CHCTOSHUS B
sayporo 22Po ¢ TeopeTwdHo ImpecMeTHaTHTe TaKUBa. BHKIa ce, 4e HOBEYeTO HHUBa ca J00pe
ONNCAHH B PAMKHUTE Ha CJIOECTHS MOJEs, ChI0 TaKa, 9e UPACT ChCTOogHMATa Ha 2 2Po ciaexpar
[IOBE/IEHIETO, XapAKTePHO 33 T.HAD. CEHHOPUTH cxeMa [24].

gt
(a) 510 — 2377 (b)
i 22040
10% 1832
2t 1679
8+ 1475 2-! 1512 E
1356 i 8* 1350 2% 1362
+ K 1261
A 1152 {4+ 1081
o* 0 i ot 0

Qurypa 7: CpaBHeHue MexKJly €KCIIEPUMEHTATHO HabJIIoJaBaHUTe HUCKOJIEXKAIIM Bb30yIeHn
cberognus B ajgporo 212Po (a) ¢ Teopermuno npecmernarute (b). Eneprunte Ha HubaTta ca
nanenu B keV.

B Tabmuma 2 ca gageHn CcTOHHOCTHTE 33 €KCIEPUMEHTAJHUTE BEPOATHOCTH 38 IMPEXO] U
TeopeTudHO npecMerHaTnTe. CpaBHEHHETO 32 CTOMHOCTUTE 34 2; u 2;{ Bb30Y/IEHU CbCTOSTHUSA €
KadgecTBeHO ;100po. OT ocobeHo 3HadeHne e haKThT, de MOJAebT IpeacKasBa cuaaus M 1 mpexor
or 25 110 27, Koero mosBoJsABa Ja IPOCIe UM Tpou3XoabT Ha M1 cujiata 10 CTPyKTypaTa Ha
27 u 25 cherognuaTa. Buianosute GyHKIMI Ha TE3U JIBE CHCTOAHMS UMAT CJICIHUA BHLI;

12F) = 0.448]J, =0,J, =2,J =2) +0.819|J, = 2, J, =0, = 2) + - - -
25) = 0813, =0,J,=2,J=2) —0517|J, =2, J, =0, =2) + - --

JIBeTe KOMITOHEHTH B T€3U BbJIHOBU (PYHKITMU MOTAT Jla Ce Pa3IJIexk IaT KaTo TPOTOHHU U He-
yrponan S u D 1BoiKHU 1 Te upeacTaBiassaT 10 okKoso 87% n 93% or nesmre Bbanosn GyHKIUNI
na 2 u 25 cberognuaTa. Tesu nBe ChCTOAHNS ca IIOYTH OPTOrOHAIHE KATO OCHOBHATA PA3JIHKa
ME2KAY TAX € IIPOTUBOIIOJIOZKHUAT 3HaK Ha JOMHUHUDPAIIUTE IIPOTOHHU U HEYTPOHHU KOMIIOHCH-
. ToBa MOKa3Ba M30BEKTOpHATA IIPUPOJIA Ha Bb/JIHOBATA (DYHKIHSA Ha, 22+ CBHCTOAHUETO, KOETO
Bojm 110 cuitausa B(M1; 2; — 2?) npexos. O4YeBHUIHO JIOPW TOJIKOBA OIPOCTEH MOJIET YCIISTBA
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Tabsmmna 2: CpaBHeHME MeXK/Ly €KCIIEPUMEHTATHUTE U TEOPETUIHO OIPEIEJICHITE BEPOSITHOCTH
3a TIPexoJl Ha HUCKOJIEZKAIIUTE ChCTOAHNSA B A1poTo 212Po.

Transition B(M1;J; — J;) (%) B(E2;J; — Jp)(e*fm?)
Ji — Jy  Experiment Theory Experiment Theory

27 = 0f - - 193(24)° 463
4t - of - - - 533
6 — 47 - - 293 (83) 300
85 — 67 - - 173 (68) 103
10} — 8 - - 165 (45) 75
25 — 0F - - 29 (4)° 59
25 =27 0.126(16)* 046 24 (16) 17
25 — 0 - - 20 (5)° 7

25 — 27 0.042(20)*  0.0003 290 (273)¢ 186

OT HACTOSIIETO U3CJIEe/IBAHE.
Ocrananure eKCIEPIMEHTAIHE CTOHHOCTH ca B3eTn oT [7].

Jla, Bb3MPON3Be/Ie HUCKOJIEKAIOTO N30BEKTOPHO ChCTOSHIE B ChIVIACHE C €KCIEePUMEHTAJHATE
HaOIOeHNs. FTHOBpEMEHHO ¢ TOBa ce BL3MPON3BEK/1a I HUCKATa KBAIPYIIOTHA KOJTEKTUBHOCT,
HAOJTI0/]aBaHa B eKcniepuMeHTaHnuTe pesyiararu. [lociennure n1Ba pe3yararta BOJAAT JI0 MPEJIITO-
JIOZKEHUETO, Y€ M30BEKTOpHATA MPUPOJIA € CBONCTBO HA BAJEHTHUTE CJIOCCTU KOHMUTypalud u
HE € HeOoOXO/IMMA I0siBa, Ha KOJIEKTUBHOCT B HUCKOCHEPIeTUIHUTE Bb30Y K IaHUS .

MoierbT obave He ycrsiBa Jla Bb3npoussese nuckara B(E2;27 — 0]) croitnocr, noxkasea-
Illa HUCKa KOJIEKTUBHOCT B CTPYKTypaTa Ha 2, chcrosHuero. Huckara cuia Ha IIPexXoj MOKe
na Obie obgcHeHa ¢ JIOMHHHpalla HeyTPOHHA KOMIIOHEHTa BbB BhiHoBaTa (DyHKIM#A Ha 27
CbCTOSTHUETO, HO JIOPY IIPU TO3U CJIy4ail MoJIydeHaTa eKCIepUMEHTAHA CTOMHOCT € JIBa II'bTU
[0-MaJjIKa, OT TeopeTuvHo npecmernartara. OOscHeHME 3a Ta3W PA3JIMKA MOXKE Ja Ce ThpPCU B
n3bopa Ha edekTUBHUTE 3apdAu. KakTo Oelre ClioMeHATO TO-TOpe, TIPU IPEeCMATaHUATa, OsXa
usnosBan edeKTuBHn 3apsiu, noaydenn or B(E2;87 — 67) croitnocrn 3a '°Pb u 2!9Po.
[Ipu rosu nojpxon B(E2) croitnocTute oT pasnajanero na 87 u 6] cherosnusaTa ca g06pe onu-
canu 3a paziauka ot B(E2;2] — 07) croitnocrra. JIpyr Bapuant e Ja onpejeanm eeKTHBHATE
sapau ot usmepennre B(E2;2{ — 0) croiinocru 3a 2'°Pb u #°Po. B jureparypara cbiec-
TByBa nHQGOPMAIU 3a TAX, HO B caydad 3a 210Po ompeserenara cTONHOCT He M3IJICK I8 MHOTO
nocroBepHa [25)].

Ha cur. 2 Mozke Jia ce BUM, 4e II0 BpeMe Ha eKCIIepUMeHTa OcBeH a1poTo 212Po ca 3aceste-
Hu u Jpyru sapa. Eano ot tax e 21°Po nocpencrsom peakimsara 2Ph(12C,19Be)?°Po. Hemo
nosede, npexoxbT ¢ eneprug 1181 keV (2] — 07) mma mspasena omeposa dopma, KoeTo
HI MOTHBHpA Jia OIPeJeIUM BpPeMeTo Ha »KMBOT Ha 2] chberoanue Ha 2'°Po 3a jgombiHuTennu
TEOPETUIHN MpecMsTaHusd. B paMKuTe Ha TO3W aBTopedepar HIMa Ja HaBJIM3aMe B JeTailjin
OTHOCHO aHaJIN3a Ha jJaHHuTe (omnucaH noapobHo B riasa 5.1. Ha muceprarusTa). Hakparko e
CIIOMEHEM, 9€e METO/IbT 3a U3MepBaHe Ha BpeMeTo Ha KuBoT € DSAM, a 3a onmcBane Ha (hopma-
Ta Ha JUHUATA OTHOBO m3moJsBaxMe mporpamara APCAD. Cren oruntaneTo Ha reoMeTpusiTa
HA EKCIIEPUMEHTa, OTKJ/IMKA Ha JIETeKTOPUTE, OTPAHUICHUETO HA KUHEMaTUKaTa Ha PEeaKIusTa,
3a/1a/1eH0 OT COJIAPHUTE KJIeTKW, U UCTOPHUATA Ha 3aCeIBaHETO Ha HUBOTO Oe OIpejiesieHa HOBA
CTOIHOCT 32 CPeJIHOTO BpeMe Ha *KUBOT Ha 2] cberognue Ha 2°Po - 7 = 2.6(4)ps. Tosa Bpe-
Me OTTroBaps Ha IpHUBeJleHaTa BEPOITHOCT 3a Ipexo B (E2):136(21)62fm4, KOATO € TPU I'bTHU
[I0-TOJIsIMa OT IPUETATa JI0 MOMEHTA.

znonseaiiku ekcriepuMentasino onpejenenure B(E2;2) — 07) croitnoctu 3a *°Po (nosa-
Ta croiinocr) u 2'Ph [26], Gsaxa HanpaBeHu IpecMsTaHUA CbhC CJIOECTHs MOJEN B €JHOKOH(bU-
IyPAIMOHHO TTPUOJINYKEHNE C HOBU CTOMHOCTH 3a edekTuBHUTE 3apsin - €,—=0.83e u e,=1.09e.
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Pesynrarure oT Te3u npecMaTanns ca mokasaHu Ha dur. 8, ozHadenn ¢ SM2-gh. KakTo mozxkerre
na ce ouaksa croiinocrta nHa B(E2;2{ — 0]) 3a '2Po ce onucsa 110-106pe, Korato edeKTHBHU-
Te 3apsu ca dukcupanu no B(E2;27 — 0F) croitnocrure 3a 2°Po u 2!°Ph. Or apyra crpana
obaue, cToifHOCTHTE 3a NMpexoaute oT 8 u 6] ca sanuzKenn ¢ GakTOP OKOJIO JIBA I'bTH CHPAMO
eKCIIepUMeHTaIHITe. AHAIU3BT Ipe/ioara, 4e eKcliepuMenTaanuTe croitnoct Ha B(E2) mpe-
XOJIUTe He MOraT ja ObJaT OINMCAHE B PAMKUTE Ha CJIOECTHS MOJE] B eJIHOKOH(UIYPAIHOHHO
IpUO/IIZKEHNE ¢ U3HO/I3BaHe Ha Pas3JIndan e(beKTUBHI 3apsIi.

A 212
~ Po
16003
X 8*
1400 = 8+ 6+ 173(68) .
] 8
6+_4 103 293(83) 6% 92
1200 \ 301 a+ . 178
4 4
1000 |
535 1 313
800
2+ 2* 2+
600
464 193(24) 271
0- ot o+ o+
SM1-gh Expt SM2-gh

Qurypa 8: I'paduyano npejcraBsHe Ha pe3yJaTaTUTe, MOJIYIeHN B PAMKUTE Ha CJIOECTUST MOJIET
B eqHOKOHMUrypaimonto npudmmkenue (SM1-gh u SM2-gh) 3a ¢bcTOsIHUSITA OT OCHOBHATA
usnna B 2'2Po, cpaBHeHH ¢ eKclepuMeHTaHo onpejenenute Takupa (Expt). [deGenunara Ha
crpesikute e npornopuuonaina na B(E2;27 — 0f) croitnocture, kouro ca mpejcrapenu jio
cTpesiKuTe B equuumn efm?.

TyK Bb3HUKBA JIOOOIUTHUSIT BBIPOC JAIK MpobIeMbT B onucanueTo Ha B(E2) croitHocTuTe
B upacT upunara Ha 2'?Po ce nabmonasa 3a supata 21°Po u 2!°Pb. Pesyararu oT TeopeTuuHuTe
[pecMsTaHus 3a Ta3u poBepka ca jpajern B Tabiunu 3 u 4. Tyk ¢ SM1-gh ca nagenn croitnoc-
THTE, TIOJIyIeHn ¢ ebeKTUBHY 3apsiiu, bukcupanu o B(E2; 8] — 6]) croitnocture 3a '°Pb un
20Po, a ¢ SM2-gh ca mpeicTaBeHN Pe3yITATHTE, TOIYYeHn ¢ e(DeKTUBHN 3aps i, (PUKCIPAHH TI0
B(E2;2{ — 07) croitnocrure 3a chmure siapa. Habmogasa ce cblaTa 3aBUCAIMOCT KAKTO MPH
22Pg - npu SM1-gh nostygasame no-rosiemu croitnoctu B(E2; 2] — 07) ot excnepumenrtamy-
Te, a nipu SM2-gh no-nucku croitnoctu 3a B(E2;8] — 61) u B(E2;6; — 47). B nonbinenne
OsXa HAIPABEHU TEOPETUYHM IPECMATAHUs B PAMKHUTE Ha PEAJUCTUYEH CJIOECT MOJIEN, 33 Ja
ce TPOBEPH JIAJIM HEBB3MOYKHOCTTA 33 BBH3IMPOU3BEXKIaHE HA CUJINTE Ha MPEXOJ] BH3HUKBA OT
OTPAHUYIEHOTO MOJIEJTHO IIPOCTPAHCTBO, M3MOI3BaHO /10 MOMeHTa. Pesynrature ca obo3HadeHN
karo SM B cbiure Tabsmnu. V3nonssanoro s3anmoseiictere Tyk e ToBa Ha Kuo-Herling [29],
a edekTUBHUTE 3apsu ca chbiuTe KaTo npu SM2-gh. Pesyararure sicHO moka3BaT, ue HOBUTE
CTOMHOCTH He yCIFBaT Ja OIUIIAT MHOIO Ho-100pe npexoute B aipata 21Pb u 21%Po. ITopa-
TV Ta3W IPUYMHA He MOXKe Ja ce 09aKBa, de fapoTo 2'2Po me 6bie 106pe Bb3IPOM3BEICHO C
JIOI'bJTHUTETHA TTPECMSITAHNST B PAMKHUTE Ha CJIOECTHSA MOJIEN B TOJISM Oa3wuc.

JlunicaTa Ha J106pO oIUcane Ha HICKOJIesKaIUTe CheTodnns Ha aiapara 212Po, 21%Po u 21°Ph
B PAMKHTE Ha CJIOECTUTE MOJIEJTH HABEXKJIa K'bM BbIIPOCA JAIU TOBA € 0COOEHOCT, XapaKTepHa 3a
camus Mojies1. To3u BBLIPOC MOTUBUPA JAOIbIHUTEIHATE IpecMaTanusd 3a gapoto 2Po mocpe-
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Tabmuma 3: CpaBHenue Ha eKCIIepUMEHTAJIHUTE CBOHCTBa Ha mpacT meunara Ha 2°Pb ¢ Teo-
PETUYHO TpecMeTHATHTe. EKCIiepuMeHTaIHITe TaHHN 33 eHeprunTe Ha Bb30yKaaHne u B(FE2)
croitaocTuTe Cca B3eTn oT [206].

JT E, (MeV) B(FE2; J; — Jy)(e*fm?)

Expt SM Jf  Expt SMl-gh SM2-gh SM
27 0.800 0.837 07 105(30) 166 106 109
47 1.098 1.099 27 360(68) 191 121 144
6, 1.195 1.191 4 158(60) 132 84 101
8 1.278 1.234 67 53(23) 53 34 43

Tabmmma 4: CpaBHenne Ha eKCIHepPUMEHTAJTHUTE CBOMCTBa Ha mpacT mpmnaTa Ha 2:°Po ¢ Teo-
PeTHYHO IpecMeTHaTHTe. EKCIepuMeHTaIHuTe JaHHN 33 eHepruuTe Ha Bb30Oyxaane n B(E2)
croitHocTuTe ca B3eTH oT 26|, ocBen ako He e HOCOYEeHO JIPYTO.

Jr E, (MeV) B(E2; J; — Jy)(e*fm*)

Expt SM Jf Expt SM1-gh SM2-gh SM
27 1.181 1.200 07 136(21)* 263 137 133
41 1427 1.466 27 335(14) 302 157 169
67 1.473 1482 4f 229(7) 209 109 116
87 1.557 1.533 67  84(3) 84 44 46

%OT HACTOAIIOTO M3CJIeIBAHE.

cTBOM KBazmuacTudaHust (poHoHeH Mojen [28]. B riaBa 5.3. Ha JucepTanuoHHUS TPYJL € Ja/ieHa
nHbOPMAIIA 38 Te3W TEOPETUIHN IpecMaTaHnA. TyK IIe IpeJCTaBIM caMO KpaillHuTe pe3yiITa-
TH, KOUTO Ca J3JIeHN B TabynIa 5. 3a IPaBUIHOTO HHTEPIPETUPAHe Ha TE3U PEe3YITaTH € BazKHO
J1a ce oTbesexe, de cujaTa Ha KBaJAPYHOTHOTO M30CKATIAPHO OCTATHIHO B3aUMOJICHCTBHE € U3~
Opana Jia onmcea excriepumentannara B(E2;2] — 0]) croitnoct na 2°Po. Taka nosryuenure
croitrnoctn 3a E£2 npexoure na nuBata 47, 61 u 8 ca npubimsuTenno 8 mbTH MO-HUCKH OT €K-
criepuMernTasHuTe. ClleoBaTeHO, IPOOIEMBT, KOUTO ce HAOJIO1aBa IPU OIMICAHIETO HA NPaCT
cherostnugaTa Ha 21°Po B pamMkuTe Ha ciioecTus Mojiel1, Bb3HUKBA 110J1 pa3iuina ¢hopMa U 1pu
KBa3UIACTHYHUS (POHOHEH MOJIEIL.

Tabmmma 5: Pesyrararn or QPM mpecmsaTannsaTa 3a HICKOIesKamuTe cheroanns Ha 21°Po, cpas-
HEHHU C eKCIIePUMEHTAJHUTE JTaHHN.

J Structure © J7 Transition strength
% Expt. QPM

2 9T%[2Hrpa Of  B(E2)=136(21) B(E2)=135
47 99%|4 |rpa 27 B(E2)=331(13) ° B(E2)=41
67 99%[61|rpa 47 B(E2)=227(5)° B(E2)=28
8% 99%[8t|rpa 6 B(E2)=83(3)°  B(E2)=11

2] |rpa O3HAwABa Haii-nuCKOTO 27 BBH3OYKIANE CHITIACHO MPHOIIZKEHNETO Ha CoydainuTe hasu.
¢ Tannute ca B3etu ot [7].

¢ lauHure ca B3eTH OT [27].

¢JanauTe ca B3ern or [7].
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5 3akJ/IroueHue

B macrodmoTo usciensane 0Axa IPEICTaBEHH PE3yJTATHTE OT JBa €KCIEPHMEHTa, CBbP3aHn
C HUCKOJIEZKAIUTE KBAJIPYTOJIHN ChCTOstHUS Ha sapoTto 2'2Po. Uamepenn Gsgxa BpemeHaTa Ha
JKUBOT Ha I'bpBUTE Tpu 27 cberosinus, usnosssaiiku Merogure DSAM (meros Ha orciabBane
ua Jlormreposoro ormecrsae) 1 RDDSM (meror ma orkarnuTe sinpa). Bo3 ocnoBata ma mosry-
qeanTe M1 cuim Ha mpexoj Oellle OKa3aHO, Ue ChbCTOSHUETO 2; nMa U30BEKTOPHA IIPUPO/IA.
Buxme nckanm ga oToeseKnM, de TOBa € IbPBOTO UICHTUMHUIMPAHO HUCKOJIEZKAIIO H30BEKTOP-
HO cbeTosinne B Macosara objact A ~ 208. ExcrepuMenTanuTe JaHHU [I0Ka3BaT ChIIO C1ada
KBaJIPYIIOJIHA KOJIEKTUBHOCT B 25 1 24 cherostnugaTa. Tesn JiBe Bb30Oy/IeHH CheTosHUS ca 106pe
OIIMCAaHU B PAMKUTE Ha CJIOECTUS MOJIEJI B €JHOKOH(UTYpAIIMOHHO Npub/mKeHne. Pesyirarure
CBUJIETEJICTBAT 32 TOBA, Y€ N30BEKTOPHATA IIPUPO/IA HA HUCKOJIEIKAIIUTE ChCTOAHUS € CBONCTBO
Ha BaJICHTHUTE €HOYACTUIHU KOHQUIYDAIUH.

[osnyuenara croitnoct 3a B(E2;2f — 07) nokassa ¢bIlo MHOTO HHCKa KOJEKTUBHOCT B
CTpyKTypaTa Ha IbpBOTO Bb30yjeHo 21 cherosnue na 2'?Po. Huckara KOJIEKTHBOCT HpeE/IIo-
Jara JJOOpo BB3IPOU3BEKIaHe Ha CBOWCTBATA Ha fAPOTO B PaMKUTe Ha cjoectus Mojes. Har-
paBeHHUTe TEOPETUYHU IIPecMsATaHus obade IOKA3BaT, e OCBEH €HEPIruUTe Ha HUCKOJIEXKAIIUTe
Bb30y/IeHH CHCTOAHUA HE MOTaT Ja ce ODACHAT L2 cuiauTe Ha IpPeXoi Ha OCHOBHATA HWBUIIA
27 — 47 — 6] — 8. Bbsuuksanero na To3u npobieM MOXKe Jla ce THPCU B CBoficTBaTa Ha
cennopuTu-2 Koudurypanuure s 21°Pb u 21%Po.

B pamkwure Ha TOBa m3cienBaHe Oelle IOJlydeHa HOBAa CTOMHOCT 3a BPEMETO Ha YKUBOT
Ha bPBOTO BBL30yIAeHO 21 cherosmme ma 21°Po, xoaTo orroBaps Ha TpPH I'BTH II0O-TOJIAMA
B(E2;2{ — 07) croiinoct ot npuetata jocera. HopaTa cToiiHocT obade Bee Ollie e HeloCTaThi-
HO TOJIIMa 3a pa3pelaBaHeTo Ha IpobyeMa, Bb3HUKHAT B onucanueto Ha *?Po. Hanpasenute
TEOPETUYHN NpecMATaHud Ha 06a3aTa Ha KpasudacTuanug dbononen mozen 3a “%Po nokassar,
4Je IpobJeMbT BBL3HHKHAJ B OIMCAHUETO ChC CJIOECTHUS MOJEJI, Ce IOABABA 10 Pa3/INYeH Ha-
YUH WU B PaMKHTE Ha HOBHUTE IIpEeCMATaHNA. O“IGBI/I,[LHO JAOCT'BIIHUTEC MHUKPOCKOIIMYIHU MOJICJIN
IPOILYCKAT ChINECTBEHA YacT Ha sIPEHOTO B3aMMOJIEfICTBIE, KOraTo ce IIpujaraT 3a OlNCaHue
Ha Hali-HUCKHUTE BBH30Yy/I€HU ChCTosHUSA B MacoBaTa obiact A ~ 208. Tasu curyanus n3ucksa
JIOI'bJIHUTE/IHA TEOPETUIHN MU3CJICJBAHUSA Ha CTPYKTypaTa Ha HUCKOJICZKAIIUTE CbCTOAHHUA HA
nzobapure ¢ A = 210.
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baaronapnaocTu
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