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EKcnepvMMeHTa/IHU HAO0JII0JaeMH, HE0OOX0AUMH 3a
UAeHTUPUKAUATA HA e JZHOPOHOHHO CCC

= CujieH M1-npexozn

CnuH ¥ 4YeTHOCT: 2*

BpeMeHa Ha )KMBOT: MHOI'0 KbCOXKHUBYIIM - CTOTUIN PEMTOCEKYH/IH;
OTHOLIEeHUA HA pa3K/IOHEeHV e Ha Y-pa3naj: OCHOBEH KaHaJ KbM 2*
OTHOLUeHMe Ha MYJITUIIOJIHO CMecCBaHe: |8 (<1
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EKcnepvMMeHTa/IHU HAO0JII0JaeMH, HE0OOX0AUMH 3a
UAeHTUPUKAUATA HA e JZHOPOHOHHO CCC

e ClIMH X1 YeTHOCT: 2*

Cunien M1-npexon

° BpeMeHa Hd 2 KUBOT: MHOTO K'bCOKHMBVIIIHA - CTOTUIIHA QGMTOCGKXHAI/I;

* OTHOLIEHUA HA pa3K/JIOHEHHe HA Y-pa3naj: OCHOBEH KaHaJl KbM 2*
* OTHOLUEHMe HAa MYJITUIIOJIHO CMecCcBaHe: |§|<1

EIETJEE = 1512 keV
AT 527 100(1
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A2Y - 0%)
552;.@11 = 0.09(3)

- 26(3)

Ejppe; = 1679 keV

. (1(2+ N 2+)> ~ 100(19)

A2T - 07)
652;M1 = 0.65(50)
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UAeHTUPUKAUATA HA e JZHOPOHOHHO CCC
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EKcnnepuMeHTaJ/IHA YacCT

TaHoemeH yckoputen B KbornH, 'epmaHus
Peakuns — 298Pb(*?C,®Be)??Po @ 62 MeV (V,, ~ 64 MeV);

MuweHna — 10 mg/cm? 298Ph (99% oboraTeHa);

ExkcnepumeHTanHa yctaHoBKka — ,MITbHOXKEPHO YCTPOUCTBO":
- 5 HpGe getekTopa Ha 142.3°, 6 HpGe getektopa Ha 35.0° n 1 HpGe pgetektop Ha 0°;
- NPBCTEH OT 6 conapHu kreTkm (10 mm x 10 mm) nokpmBawm bron My 116.8° - 167.2°;

- OCHOBEH Tpurep - y-o. Win y-y CbBnageHus,

y-ray

Detector

&5 (5,(**Po)/c)~0.9
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EKcnnepuMeHTaJ/IHA YacCT
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EKcnnepuMeHTaJ/IHA YacCT
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EKcnnepuMeHTaJ/IHA YacCT
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EKcnnepuMeHTaJ/IHA YacCT
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~ EKcnepHMMeHTaJ/IHA 4acT - line-shape A
analysis

1) Cologne-Sofia DSA analysis (based on P. Petkov et al., NPA 640, 293 (1998); Nucl. Instrum.
Methods Phys. Res. A 431, 208 (1999):
» The slowing-down process - Monte Carlo simulation based on the modified DESASTOP
- Electronic stopping (continuous process) — electronic stopping powers from modified
Northcliffe&Schilling tables;
- Nuclear stopping (discrete process) — complete Monte-Carlo approach with cross
sections based on the formalism of Lindhard, Scharff, Schigtt reduced by 30%;

2) Analysis Program for Continuous Angle DSAM — APCAD (C. Stahl, thesis, TU Darmstadt 2015):
» The slowing-down process - Monte Carlo simulation based on GEANT4:
- Electronic stopping (continuous process) — modified Northcliffe&Schilling tables;
- Nuclear stopping (hybrid treatment) — Monte-Carlo approach for angular straggling +
continuous energy loss where nuclear stopping powers are taken with 40% reduction
from SRIM 2013 (J.F. Ziegler, M.D. Ziegler, J.P. Biersack, Nucl. Instr Meth., B268,

1823 (2010));
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~ EKcnepHMMeHTaJ/IHA 4acT - line-shape A
analysis

1) Cologne-Sofia DSA analysis (based on P. Petkov et al., NPA 640, 293 (1998); Nucl. Instrum.
Methods Phys. Res. A 431, 208 (1999):
» The slowing-down process - Monte Carlo simulation based on the modified DESASTOP
- Electronic stopping (continuous process) — electronic stopping powers from modified
Northcliffe&Schilling tables;
- Nuclear stopping (discrete process) — complete Monte-Carlo approach with cross
sections based on the formalism of Lindhard, Scharff, Schigtt reduced by 30%;

2) Analysis Program for Continuous Angle DSAM — APCAD (C. Stahl, thesis, TU Darmstadt 2015):
» The slowing-down process - Monte Carlo simulation based on GEANT4:

- Electronic stopping (continuous process) — modified Northcliffe&Schilling tables;

- Nuclear stopping (hybrid treatment) — Monte-Carlo approach for angular straggling +
continuous energy loss where nuclear stopping powers are taken with 40% reduction
from SRIM 2013 (J.F. Ziegler, M.D. Ziegler, J.P. Biersack, Nucl. Instr Meth., B268,
1823 (2010));

» The HpGe detector response and the experimental set-up geometry;
» The kinematics restrictions (particle detector);
» Feeding history — from the y-y coincidence data;

- /




~ EKcnepHMMeHTaJ/IHA 4acT - line-shape A
analysis

1) Cologne-Sofia DSA analysis (based on P. Petkov et al., NPA 640, 293 (1998); Nucl. Instrum.

Methods Phys. Res. A 431, 208 (1999):
» The slowing-down process - Monte Carlo simulation based on the modified DESASTOP

- Electronic stopping (continuous process) — electronic stopping powers from modified
Northcliffe&Schilling tables;

- Nuclear stopping (discrete process) — complete Monte-Carlo approach with cross
sections based on the formalism of Lindhard, Scharff, Schigtt reduced by 30%;

2) Analysis Program for Continuous Angle DSAM — APCAD (C. Stahl, thesis, TU Darmstadt 2015):
» The slowing-down process - Monte Carlo simulation based on GEANT4:
- Electronic stopping (continuous process) — modified Northcliffe&Schilling tables;
- Nuclear stopping (hybrid treatment) — Monte-Carlo approach for angular straggling +
continuous energy loss where nuclear stopping powers are taken with 40% reduction
from SRIM 2013 (J.F. Ziegler, M.D. Ziegler, J.P. Biersack, Nucl. Instr Meth., B268,

1823 (2010));
6~ at 2016 keV, Ey:661.3 keV

A. Astier et al., PRL 104, 042701(2010); Analysis 1 Analysis 2
EPJ A 46, 165 (2010)

T(ps) 0.49(16) 0.50(4) 0.47(3)




~ EKcHepHMMeHTAaJIHA YacCT - pe3yJITaTh OT |

APCAD
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~ EKcHepHMMeHTAaJIHA YacCT - pe3yJITaTh OT |
/iBaTa aHa/IM3a

Eive JT J}T?-mﬁ E, L ab o ° T (ps) T (ps) 7 (ps) |Transition strength 9
(keV) (keV) Analysis I Analysis I1 Adopted
1512 27 0 1512.7 26(3) 0.73(7)  0.69(6) 0.71(9) |B(E2) = 29(4)
27 785.4 100(1) 0.0408(2) 0.09(3) B(M1) = 0.126(16)
B(E2) = 24(16)
1679 25 07 1679.7 35(8) 0.82(4)  0.74(7)  0.78(8) |B(E2) = 20(5)
27 952.1 100(19) 0.020(5) 0.65(50) B(M1) = 0.042(20)
(

B(E2) = 290(273)

“From Ref. [23].

PTotal electron conversion coefficients. From Ref. [23).

“From Ref. [20].
1B(E2) values are given in e*fm* (1 W.u.= 75.09 e*fm?), and the B(M1) values are given in p%. In the

calculations for the transitions strengths we have assumed vanishing a-decay branches.
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~ EKcHepHMMeHTAaJIHA YacCT - pe3yJITaTh OT |
/iBaTa aHa/IM3a

Eive JT J}T?-mﬁ E, L ab o ° T (ps) T (ps) 7 (ps) |Transition strength 9
(keV) (keV) Analysis I Analysis I1 Adopted
1512 27 0 1512.7 26(3) 0.73(7)  0.69(6) 0.71(9) |B(E2) = 29(4)
27 785.4 100(1) 0.0408(2) 0.09(3) <@
B(FE2) = 24(16)

S8

(
1679 25 07 1679.7 35(8) 0.82(4)  0.74(7)  0.78(8) |B(E2) = 20(5)
(

2F  952.1 100(19) 0.020(5) 0.65(50) B (M1) = 0.042(20)

B(E2) = 290(273)

“From Ref. [23].
PTotal electron conversion coefficients. From Ref. [23).

“From Ref. [20].

1B(E2) values are given in e*fm* (1 W.u.= 75.09 e*fm?), and the B(M1) values are given in p%. In the

calculations for the transitions strengths we have assumed vanishing a-decay branches.
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/HI/ICKO CIIMHOBHU CBCTOAHMHUA C IIOJIO2KUTE/IHA YETHOCT B \

AApoTo Ha P0-212
Single-shell approximation + empirical interaction from neighboring nuclei (P. Van Isacker)

“?Po: **Pb+v(29,,) +7(h,,)’ Basis states: | (2d,,)"J,,(1h,)*J,;3) = 3,3.J)
jV jir J7Z JV
(JJIJIH|I'L I Iy=(V> +V1)8, 5. 8y 5 +4J(23, +1)(21, +DI,+DQRI+DD | R j, I j, |VE
R - .
), 0. 323,

vaj . from the experimental spectrum (0*— 8*) of 21°Pb (2v in 2gg,)
] seniority spectra
V_r . from the experimental spectrum (0* — 8%) of 21°Po (2r in 1hg),)

VR from the experimental spectrum (0" — 9°) of 219B;

M1 operator: A 3 (1 +D(21+1 B
oy = [ 2 DD (1. (af om0

j = jv = jﬂ = 9/2 gv = —OSSIL[N 209 Pb: ﬂ(9/2£g5)2'14735(16)ﬂ|\|
“PBi: u(9/2°,1,95)=+4.1103(5) 11,

g, =+0.91y,

E2 operator: 'I:H(EZ)=—\/(2j_1)(2j+1)(2j+3) (N

3 -
6471(] + 1) +§)b2[ev(v17xvj)f)+e”(7z}‘x7zj)f)]

b~1.0A"fm e, =0.88

\_ e =1.11

{ B(E2;8" —»67) in2%b and ?°Po

/




/" HMCKO CIMHOBM ChCTOSIHUA C MOJIOKUTE/HA YETHOCT B
AApoTo Ha P0-212

2P experiment ““Po theory
ot 2377
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N30BEKTOPHO CbhCTOSAHHUE B “1%Po
12;)=0.488]J, =0,J_=2,0=2)[+| 0.819]J,=2,J_=0,J =2)+... 87%
12;)=0.813]J,=0,] =2,0=2)|—) 0517|J, =2,J_=0,] =2) +... 93%

MNouTtn OPTOroHalIHN CbCTOAHUA,

CbCTOM Cce OT NPOTOHHM U HeYTPOHHO S (J,,»,=0) 1 D (J,(y=2) ABOVIKM;

« 2%, CbCTOSIHME MMA U30BEKTOPHA NPUPOAA;

NaenTudunupaHo Oellne I'bPBOTO HHUCKO JieXKallo

U30BEKTOPHO CbCTOSIHUE B 006/1aCTTA OKOJIO JBOMHO-
Maru4HoTo AApo Pb-208.
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