ISOMERS Pb-Po-Rn-Fr...

Technicalities: lifetimes/widths/strengths..

Building blocks...

Signatures of structure: seniority isomers, K-isomers
Triple shape coexistence - 188Pbh example

Ihl le INI IHI

Four Case Studies

Case 1: 299Fr - maybe

Case I1: 212Rn - E3 transitions; signatures
— Empirical Shell Model View
— Deformed Independent Particle Model View

Case I11; 190,192,194,194pp _ 11~ isomers; E3 strengths
— oblate deformation

Case IV: 189Pb - nig5/5~3 isomer ?
— residual interactions/ non-maximal coupling




and the meaning of life...

| > 1 - If

Toe

£

t ~ 17 |<FIT| |i>|2 X DE (2| +1) 1} *von Weizsacker 1936

structure dependent

difficult to calculate for
forbidden transitions

\

partly structure dependent
partly random

difficult to predict DE
accurately

low energy

small matrix element
high multipolarity... nowhere to go...




Play School

t (not Ty/») - the "natural” unit

Gt = 0.658x10"1° eV.s
G:Ggl+Gel+ + G, ..
=(1+ alT)GglGJrg%l + a;T)ng + ...

Weisskopf unit (eV)

Gw(El) = 6.748 x 10-2 A2/3 E¢
Gy(E2) = 4.792 x 10-8 A4S Ep
Guy(M1) = 2.072 x 102 Eg?
Gy(M2) = 1.472 x 10-8 A2/3 Egp
Gw(E3) = 2.333 x 10714 AZ Eg/

formulae-etc-1.md




Play School

t (not Ty/») - the "natural” unit

Gt = 0.658x10-15 eV.s
G= Ggl + Gel +

ng+Gez+"'

=(1+a NGy + (L +a,N)Cp + ..

Weisskopf unit (eV)

Gy(E1) = 6.748 x 10-2 A2/3 E
Gy(E2) = 4.792 x 10-8 A4S Ep
Guy(M1) = 2.072 x 102 Eg?
Gy(M2) = 1.472 x 10-8 A2/3 Egp
Gw(E3) = 2.333 x 10714 AZ Eg/

typical lifetimes:(Pb 500 keV)
10W.u. E1 23ns
1Wu. E2 04ns
0.1W.u M1 0.002 ns
<1W.u. M2 >32ns
10 W.u. E3 8.6n%
a long lifetime does
not imply hindrance

formulae-etc.md




How

Yrast Line

Residual
sSpin-spin
jor K

Non-uniform
levels -shell gaps
spherical or deformed

High-j or
High-K




Z~ 76; N ~104 favoured region for high-K

IIII|IIII|IIIIIIII IIII|IIII|IIII|IIII
L 1 N

72[523] |

-10- ]
T T T T | T T T T | | T T T | T T T T T T T T | T T T T | T T T T | T T T T
015 020 025 030 015 020 025 030 035

-7

b2
K=n[W +W2+W3...|+p WL+ W +W3.. |

~92+7/2+45/2... +7/2+9/2+5/2... =21

Higk-K Intrinsic states cost less energy than rotation

Nilsson-1qgp-trento




common deformed building blocks 1781 exp.
the 31-year isomer

8- 1147
8™ n 9/27[624] x 7/27 [514] 5T 8~ 1479
8 p 9/2-[514] x 7/2*[404] ——— ¢ ----—---
16" 2626 keV
lower because of residual interaction 9 cf: 2447 keV

align high-Worbitals




common deformed building blocks 1781 exp.
the 31-year isomer

8- 1147
8™ n 9/27[624] x 7/27 [514] 5T 8™ 1479

8- 9/2- [514] x 7/21[404] —8— ¢ -
P [514] [404] 167 2626 keV
ct: 2447 keV

common spherical building blocks i15/o ‘
. —_ . P 111/2
align high-j orbitals £, do/2

212 .
Po exp. i3/ @ n
the 65 sec. isomer hg,,
e.g. P1/2

align high-Worbitals

8t 1476 f
5/2
8% P hgyp? — 10" 1834 P3/2
10T N gg/oi 18" |- i13/2
cf: 2922 keV dg o /0




common deformed building blocks 1781 exp.
the 31-year isomer

8- 1147
8™ n 9/27[624] x 7/27 [514] 5T 8™ 1479

8- 9/2- [514] x 7/21[404] —8— ¢ -
P 514] [404] 167 2626 keV
ct: 2447 keV

common spherical building blocks i15/o ‘
. —_ . P 111/2
align high-j orbitals £, do/2

212 .
Po exp. i13/2 @ 4
the 65 sec. isomer hg,,
e.g. R1/2

align high-Worbitals

8t 1476 f
5/2
8% P hgyp? — 10" 1834 P3/2
10T N gg/oi 18" |- i13/2
cf: 2922 keV djz/o /0

11- P hoyzirzsp, 12" Nijg/p2 -




many factors...

Low transition energies - low orbitals + favourable interactions,

large configuration changes, K-hindrance, etc. etc.

e.g.
J" multiplets - two (or more) identical particles in single j-shell

g+ aligned: Jmax =2)-1
<— (a) low 8% to 6% energy gap
(b) B(E2) dependent on shell filling

"seniority-2" [isolated shell]

B(E2) a (2W-2n)2 —» 0 at n=5
[shell degeneracy 2W= 2j+1]

Og/2°

"quasiparticles"” [mixed shells]
B(E2) a (U2 -v2)? X eq¢p2 == 0 at u=v

O+ ® anti-aligned; [occupation prob. u, v ]

(additional depression
from pairing)

factors.md




signature of shells

Zhang et al PRC 62 (2000) 057305: 10T and 27/2" isomers
m = 11/2+9/2+7/2 =27/2

0" ® |negative sign
assumed

10* to 8" compared to 27/2- to 23/2-
[adjusted for N=3/N=2 geometric factors]




KP = 8= Isomer; Signature of prolate Deformation




( Identification of 1/4Er & 8- isomer in prolate Well ]

N=106

<

> X 1S

8-2221112

162.9

gt——= 949

387.8

6t

291.0

561

4++ 270

188.2
+
(2)+;81.6 8
17
6§‘Er 106

Z 68

2
0

Well-Deformed

8‘—r5'5 1S 1529
390.6
4.0 s
8~ 1147 g+ 1138

g-1L-4 S 1050 g+ 389059
gt 26.0gc,

450.0
426.4

. 6+ 688

o . 6+ 632
325.6 350.9

293.0 - .

189 .6 213.4 234.0
2tgF 82 2+ﬁ7 93 2% ory 103
ot821 5 gr22 o ==t

17 17 18

28/ 106 I 106 &% 106

n 7/2-[514]x9/2%[624]

Spherical-Oblate
—-Prolate
Shape Co-existence

Oblate-Prolate
Co-existence

Transitional

N 8-%%’%578

N

g-0-78 Mg

553.8

1277

N

8—& ms

608.5

gt 1231

432.4

6tT—r— 798
362.5

4*—¥— 436
273.0

24— 163

163.0
0t—— 0

19%t 106

/8

N S_QMS

— 1839

K2217 709.3
628.1 8+ 1869
434 .4
gt 1589
6ty 1435
4242
370.3
6t v 1165
At—> 1065
356.7
340.8
4t 803
2y 724
402.7
+4;
2 405 723.9
405.3
O++ 0 O++ 0
18 18
89106 8b 106




Triple shape co-existence - Isomers




188Pb
186Pb

192Pb
190pb




Pb Systematics

<prolate states dominate | | oblate & spherical states dominate>

\

eco—exis.tenc:e between prolate,
oblate and spherical states

Pb-sEx-syst.md




predicted Z=82 Triple Well

characteristic isomers in each: structure, spin and parity

mi13/2hg/p — 11— V 9/2+[624]7/2-[514]
88—

8+ -2

ambiguous
O+ states

structures above isomers also distinctive



188pp spherical/oblate/prolate

GDD et al.

' PRC 67, 05130(R) (2003); PRC 69, 054318 (2004)

(18_)—|—5084

519 characteristic
16+ ——r—4512 17 +469 1565 16" 4532 '/ rotational band
15t— ~T—4245 15~ 603 4212
"1 545 | 0% 14~ 56|2 3930 (147) 3984
| 479 416 281 |
D e = T ﬁ%w 14+ 3530 T
388 451 12—% 503 3399 | 12+‘+—3390
990 12 ‘i 916 979" 11— 454 2:52—+—3147
— - 5% 556
‘ 528 10 #—‘193 395 2945 19 +2924 Lo+ 2934
12" ETEYE f R oo 2 Hs —J'O*Lzé% 534
spherical oblate = 10* i 2366 - 2295
prolate @? 513
+1867 & X f 1786
&>
— )/r,) 0y 472
g-= +1O3(3) : 14331“% — ¥ 315
2+ = 1064 o 2 £ 953
ot——— 767 2+f 7241 4
0t 573 %n;
O+ O

= -0.037(7)

¢ lonescu-Bujor et al. PRC 81, 024323 (201
"g-factors of co-existing isomeric states in

«Q

Bsp-




CASE - I: 209y
[ 5 valence protons; 4 neutron holes ]




Case I: 209Fr z=87, N=122 , 11372 proton state?

G(E1,194) =1 x 1072 eV

D i13/2 10 hg/p M2 ~ 0.2 W.u.€—
G(M2,826) ~ 40 x 1079 eV; tg=17ns

‘MZ BRANCH SHOULD DOMINATE ‘

130+ P 113/2 ¢/

826 J15/2
194 _ .
f7/2 do/2
632

113/2 O n

hg/> 000

|

|

|

|

|

|

|

|

|

|
_ \ 4 fz/» ©00e -
9/2 0 P3/2 OOCO00C—

P1/2

h
P hos2 i13/o
209 £y 5172 & | hg
Meyer et al d3/» eoeee /0

Phys Rev C 73 (2006) 024307




Case I:

the drastic solution...

G(E1,194) =1 x 1072 eV

J15/2

P 111/2

f7/2 do/2
13/2 n

972 €000 P1/2

T5/0

STRUCTURE IS IN 208FR 1

5o n: -1
P hgyo ¥ xNiyz/o

10" . 826
o+ 194* It =623 ns
|
632 ‘EB won't go‘
I
|
77 L 0

Phas2  phgyp>xnfg,,t

GDD et al
EPJA 40(2009)127




CASE - 11: 212pp
[ 4 valence protons; O neutron holes
plus neutron core excitations ]
Signature E3 Transitions

See Phys Rev C-80-2009-05430
Phys Lett B 662-2008-19




{Spherical levels and octupole coupling -E3 signatures}

———

liyz/o> =aiz/otbfr7/2037 4g..

"type-A" E3 ~ 22 W.u.
(stretched)

Pitzs2 — T772
or ]
Viis/2 —  doy2

"type-B" E3 ~ 3 W.u.
(spin-flip)

Pii3/2 — hgyo
r . i
V]is/2 —» l11/2

P

t7/2
113/2
hg/o

S1/2
d3/2

¢— collective E3 admixtures

R1/2

J15/2 ﬁ
111/2
do/2

”
T5/2
P3/2

113/2
hg/o
772

see Bergstrom and Fant, Phys. Scr. 31 (1985) 26 and many others




A simple proposition...

EXPERIMENT

enhanced E3

v

N
enhanced E3

=

enhanced E3

4

must have
specifically
related
Configurations

"THEORY™

simple change

\ 4

simple change

=

simple change

4

proposition-E3connection.md




Low and High-Spin States (I1somers) in 212Rn
Shell Model View
[Extremely Brief]




Semi-Empirical Shell-Model (ESM):
- Single-Particle Energies +
weighted sum of two-body interaction matrix elements

Blomgvist :
Proc Argonne Symposium, 1979 ANL/PHY-79-4, p155

See: Bayer et al, NPA 694 (2001) 3; NPA 650 (1999) 3; etc.




Typical residuals

600

400

200

0

-200

-400

-600

interaction energy [keV]

-800

-1000

-1200

-1400

—i

\ X
©

m

\\A/Ay/ —

I S R Y Y BN S

A nh9/2Vf57£ _

proton, neutron-hole

4 @ 1 1 |

© o Thg/pV111/2

> V9,5 g\ strongly-attractive

01 2 3 4 5 6 7
spin

8§ 9 1011 12 13

repulsive
for mutual alignment,
even for low-J neutron-hole

proton, neutron

for mutual alignment




%%i\ | —Ij;l | (014

. 3733 E@wm 40j.5
(19%) 747 .3 5794,
197 1 | ¢ 739 | 5771.

344.8(70)

20" 8650 hil 657.6 + 5426
(181)~ 5357
18"——— —1212'3——844 5113.

- - . 7748 |
(167) 531 71705, 4929

1360 3 1290.5
17— |- 919.6 ¥ —1047. 1582
862.979-3 435 3

_ 447.8

T 515 7 4151.
| e |44 — § — —Ter 0| Lu
17— | |- 143.7 - - 4066.
(147)7 | 716.2 1 3998,
15~ 193 ] L E . E3 ‘ 3990,
137 ' 633.4 40.5 \3735.
(134) l 3510.
141 (20) ‘7 — 59.8—3357,

+ T = T

12+ 11 2118 3277.9 ¢28.9 974 .4 I | 931.5 3297.
10 - 476.2__ 416.3_ % /3066.
(12°) 623.3— J' ‘!7537-17l7 —2967.
12% 206.6 l P 2881.
11- — _l > 226.4 T 2760.

(8)—— —‘ 550 5. 26%.
10 644.5 2654,
(6%) —i 2306

066.4

g 1002.1 960.8 )11t

8\ [0« L 16939

6 138.3 1639

4t — 1501

227.7
2t 1273.7
1273.7
0% I 0.0

—

150 ns

6

° ]

- 8ns

0

8

7

- 42 ns

;

2

> 11 ns

1

_3ns

' —8ns

:

.3

.9
1180 ns

57\170 ns
13 ns

22% 20" and 19-
core-excited states




212Rn z=86, N= 126 - Experiment and ESM - low

O

O

<50 keV difference
for most valence configurations




Strengths (sampler)
JP E(keV) sl  wW.u. type

207, 747 E2 3.6(7)x10™ core-excited to valence

197, 403 E3 | 44(11) .\Core—excited to core-excited
P li3/2 to T7/2 |type-A

20t 187 70 E2 | 2.7(5) valence multiplet

17/, 845 E3 | 37(8) .\\ valence to valence
P itasz to F7/

17-, 1360 E3 | 7(1)

_valence to valence
P l13/2 t0 hgs2 | type-B




valence protons
p [h3f],7-
p [hZi2] ot

N [plgls
tin[plilg] |
N [pljlgt

n ;p*39i110+ 1

~36h

{ Maximum-J ;

Neutron Core Excitations

Single (1), Double (I11), Triple(111) —}

S1/2
d3/2

J15/2

X

111/2
do/2

P1/2
f5/2

P3/2

113/2
ho/o -

T7/2

'd

Mutual Alignment of high-j
neutron holes/proton-particles
- repulsive interaction

~40h  +

1 [p—2f—l gIJ ] ot

111
~40h




39,40) 13444.7
38,39) 13375.0
1233.3 1164
3 | /12547.7 <4— 12ns (38, 39)
/ 336.3
36 + o ¥ . 12165.c <&— 25ns (37,38%)
(37 20 285 .4 12052.8
— 11880.4
?6/ | ﬁ—\ﬁg%g 949.5 ggg .1 896.7
T 472.8 .
3 T 1793 e T T e — | 113341 €—35
(34) ' 11175.5 35~ - 11262.
214.0 (34)- | — -
(33) ‘ 10961.5  642.7 735.1 [ e43. 011086.1
(32)_ﬁmm— T\10843.5 l l -
34 — 459 1658 .4 10619.6 @— 34
1334.0 1390.2
32 (%) J, 923 .7 10124.7
32 l ‘ 10102.5
2 406.6 4152 _
337 * 1 * = 9695.9 <— 33~ 7nsS
21 1 2008 31t 9446.7
31t 9509.5@ | :
31, 1029.2 1116.6 _,9028.5
w— " | ————867.5"5933.0 «g— 307
b4 X 22) 07 Ty | 3579.3 -<— 301 220
(287) | 1955 8557.4 28+ T [ 8497.4 NS
(277) 4790 48%.78362.1@700.9 @ 619.0
277 d (58) 3 | . 15 4 7878.4 <4— 27~ 20nS
26~ I 29['1 5 1819.2  353.8 26 7862.9
257 677.1—= ¥ 736.3 720.8:7524.7 <@— 25
(+) 382.6 _
§§-, 1 o 3 1.8 ¥ L7142.1-<— 25~ 26ns
23% o 432.5 6821.5
23* | ¥ 967 .8 6709.3
047.2 535.0
2% e . (i3 <— 227 150ns
_ 395.00 372.3 '
1 747.2——739.4 > 21955 Phys Rev C-80-2009-05430
- 1 ! ci7 1 Phys Lett B 662-2008-19

rn212-levels-surrey-1.md




212pn 7=86, N= 126 - Experiment and ESM - preliminary

15000 _
§+_ESM calc VI [preliminary] Q@@ v %
- oS
_ Yo%
T 13000 . N Aﬁé |
— _exp e \ S N
5 - Y o 5
= S \ +39%
11000 - . v X 38 _
N \ % v W\ ESMlow ??
- \\ \V; A \
-9. i \ g i v \\ -
+ \& \ v .
-4(5.6 9000 |- é’\(\gv %\\é %% % A B
v A V’%N@ A
v i I A AN .
1 LAY *
000 7 % % Y . _
%ﬁ a excellent 30%,31%, 337,34%
i N agreement ESM high by 300-500 keV|
5000 l [ L [ l L L L l L [ L [

20 24 28 32 36 40




Deformed View (DIPM)




Induced Deformation

"New Era of High-Spin Studies in Trans-lead Nuclel’
I

Deformed Independent Particle Model (DIPM)
Matsuyanagi et al Nucl Phys A 307 (1978) 253

equatorial nucleons congregate
- oblate deformation ?

\’\:\ =
. . . 2O
aligned high-spin states




Protons.

[

Nilsson... j

=

O

O

Neutrons.




DIPM - predicted deformations (Xu,Liu)

0.05 I | I I I | I I I | I I I | I I I | I I I | I
At o Equilibrium deformations
v Configuration Constrained
~0.00
bo g~ 609
N N ] b4~ -0.02
T _0.05F A= -
+ A - VYV
e L Vv _a
23 Tv__ A v
! oy ]
28" 30% T
-0.10 v ~
37
! 1 l
-0.15 [N N N N T AN AN NN NN NN TN TR S AN N N NN N A SR N R
20 24 28 32 36 40




212pn z=86, N= 126 - Experiment and DIPM

Qe 38t
S
. 8! 39+
\\
\\ 40%
\& ™
AN 60\)\0 N
S \\37-
\\ \\
\
\\
:
O
‘5\

adjusted —




DIPM Configuration assignments
do not match E3 transitions




[ DIPM Assignment - Matsuyanagi et al.,

Andersson et al; deVoight review..

J

30t | 220ns
701 31(3)
27= v 20ns

Strong E3 not
Possible

p[h2fi]ig-x N p=2 [QIJ']12'

\

)4 A\
{p[h3i]17-x n p-2 [gi]l10+}




{ Multiple-Particle-Octupole-Coupling: MPOC }

33= | 7ns { p[h2i2]50tx N p-2 [i jl13-}
1117 43(6) :

a {p[h2i2]o0*x n p=2 [gil;p*} + b {p[h3ili7-x N p-2 [i jl13-}
30+ 220ns

701 31(3) :
27~ 20ns {p[h3i]17-x n p-2 [gi]10+}
Poletti et al NPA 448 (1986) 189 "Automatic” mixing

Dracoulis et al PLB 246 (1990) 31 Constructive Interference




212Rn z=86, N= 126 - Experiment and DIPM - preliminary

Qe 387
Q
\ < YQ"'
\
| | AN +
\ 40
‘O\e \\
\\ 60\) \\
\ A
\\ 37
AN
M
\C ,
) (\Q
e 30+
I 28"

the wrong 30", and
all low: - common
23 proton configuration




Why is 18~ too low in DIPM?
23% P (h2fi)1g- X N(p1g)s-
28~ P (h2fi)g- x N(p-2gi); o+

30" P (h?fi)1g- x N(p~2gi)1ot ¢— the original problem

37~ P (h2fi) g- x n(p'zf'lgij)19+




CASE I111;

Pb-Po, 11~




[ 11~ to 8" E3 ; naive expectation ]

Plizohg,,111-t0 [hgn2l gt 11

"type-B" E3 ~ 3 W.u.
(spin-flip)




[ 11~ to 8% E3 ; emerging reality ]

190py, 192py,
11" 1ims 117 137ns

407| 22 W.u. 440 220 W.u ().

gt gt

Literature
values of Lifetime and
Branching

Dracoulis et al
PLB 432 (1998)37




delayed lines; gated
on feed to 11-

800

600

400

200

121

191

184

|

Pb-192 11- state

new branch

new lifetime

1.09 us
T E e .
E3 440
8+
RS
<

‘Jn Pl il
400
energy [keV|

2743

2581 238 ns I
2304
S
Lo
Lo
s
S
LO
/

A

i

WI

T mmm I I rIr I I TITTITTTTH

T 1.09us 162 keV gate ]

LI I I B

H”HM Il H

! 500

1

2

tirre[us] |

854

GDD et al PRC, Rapid Comm.



117

8+

[ 11~ to 8% E3 ; emerging reality ]

190pb

11ns

407| 22 W.u.

Dracoulis et al
PLB 432 (1998)37

192pp, 192pp,
11° %s 11° 1.11s
440 220 W.u (). 440| 22 W .u.
gt gt
Literature Dracoulis et al
values of tifetime and PRC 63 (2001)
‘Branching 061302

"type-A" E3 ~ 20 W.u




117
220
W.u.()

8+

E3

[ 11— to 8% E3 : 194pp

496

\ 4

178ns
!
10+ 504ns

10" 25ns

d\

19 (496) = 1(352) = 1g(305) ?

Van Ruyven et al (1986)
Fant et al (1991)
Kaci et al (2002)




counts

Isomer decay 194pb j g-ray gates above

plus time gate

800

600

400

200

166
174
280

305

352

283

421

! 178ns
- *_2"‘ 504[’]8

+ 25ns
L0 8

965

= 496
£ —526
,—- 595

400 500 6OO 700 800 900
energy [keV]




117
220
W.u.()

8+

E3

[ 11— to 8+ E3 : 194pp

496

\ 4

! 178ns -
352
2+ 504ns W u.

10" 25ns

d\

1g (496) %(352) = 19(305) ?

Van Ruyven et al (1986)
Fant et al (1991)
Kaci et al (2002)

8+

E3 = =X
l 200ns
352
496 2+ 504ns
' 10" 25ns

19 (496) «< 1¢g(352) = 1g(305) ?

"type-A" E3 ~ 20 W.u

.. to be published




[ 11~ to 8% E3 : 196Pb challenge ] [short_’[ = weak branch]

(E3)? (E3)? E1l E1

117 - 104ns
/ !
570 601| |547 |498
75 }/ “ + 127 390ns
ns
2 8+ _______ 10
(67) --= ===
! (562)
+
(4) ---!—--2- 19 (498) / 1(547) = 2277
v(41 ) E3 Branches ??7??
2" — 1450
1450 | .
ot Penninga et al NPA 471(1987)535

Van Ruyven et al NPA 449(1986)
Singh et al NPA 707 (2002) 3




[ 11~ to 8t E3 ; 196pp challenge J

(E3)? (E3)? El El
117 - - 104ns
/ !
570 601| | 547 |498
/ \
/
75ns p 10t 12" 390ns
2 — z -
(67) ===qd=m=
|
: (562)
+
(4) _“¥_(Hz_) 19 (498) / 1(547) = 2277
: v E3 Branches ??7??
2" — 1450 \
1450 o .
ot Penninga et al NPA 471(1987)535

Van Ruyven et al NPA 449(1986)
Singh et al NPA 707 (2002) 3




[ 11~ Isomer decay 196py, j g-ray gates above
plus time gate

T T T T T T t I| | T T | | T || 1] :
~ 82ns
-
—
(e®]
o
1000 ff
390ns
O
(e®]
—
oo
(@)
<
w0
e
[
-
O
O
500 It -
(@)Y
o x
S
— [ )
2
o
X <
=
O | W A han Ao WY b el A Jon o v [Pttt 1 L1, bt B AL AR Lt N i b it st b nasbaias P
100 200 300 400 500 600 700 800 900 1000

enerqgy [keV]




[ 11— to 8* E3 : 196pp solution ? ]

117
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potential-mixing with oblate deformation ]
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@pproximate dependence on oblate deformation ]
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P L E3 systematics ; Pb-Po j

N=126 reproduced
— by shell model with
octupole coupling
Stuchbery et al.
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PES - configuration constrained

8% protons 11 protons

190pb

<}___________

196pb

oblate deformation
pes-new.md persists in Pb




CASE 1V: 189pp isomer
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189pp: neutron iq3/;
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B(E2) mid-shell cancellation...

189ph proposed 33727 isomer

N
14 - 1 B
—\17 . e@odd-2 1 2
“E . Oeven-A .
Y e\
IR — |~
()] (@)
— B BN
LS 1
— ~
6 = |
+t ™
e - -
4 =4 1S
~ 412
= 2 - |/
m | —
~ 0 (7. o
- ‘\él <
_2 - ~ _ ()
AN N NN AN T A A (NN (R NN N NN N S R N N BN
188 190 192 194 196 198 200 202 204 ?

A . 3 : :
11372 scaling to Iy

2
3/2




Solenogam test; 189pp 32 ns Isomer

Characterisation as a Shears-mode bandhead
GDD, Lane, Kibedi. Nieminen. Phys Rev C 79,01302(R) (2009).
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Configuration

naive expectation:
Maximum coupling

11~ core and iy3/5 neutron hole JP = 35/27
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Residual Interactions: Particles/Holes

Veff. = U2 Vph + V2 Vpp -
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Residual Interactions: Detail/shears
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Final Comments...

Isomers are a useful and important tool
In Nuclear Structure

The detail matters

Expectation i1s not the same as Measurement

A Plea:

Don"t ignore what has gone before

a thought for the day

Isomers have a life of their own




Dafni et al. PRL 55 (1985) 1271
Quadrupole Moment.. 63/2- isomer in 21Rn

"Absence of Core Deformations at Very High Spins"

211Rn (63/27) = 212Rn (30™) +n (3/2")
K Spherical (eff. charges)
i Qsp Q(shell) = -186

Single Particle
Moments (e.fm2)
Phg/>  -43 _
Plizs2  -62 | Qexpl = 160(22)
nf5/2 +20 °
Ngg/2  -29
Niyy/p  -28
Niis/2  -42

Deformed (no eff. charges)
X Q=F(1)Qqy = F(1)(Q +Qcore)

Also, see Sagawa&Arima PLB 202 (1988) 15

Qcore @ Zcore R? (b + 0-36b2)

b ~ 0.027(10)






