1893 Pb108'1 From ENSDF - Evaluated October 2020 18920 PblOS'1

Adopted Levels, Gammas
History
Type Author Citation Literature Cutoff Date
Full Evaluation ~ Balraj Singh, ! and Jun Chen?>  NDS 169, 1 (2020) 15-Oct-2020

Q(B7)=-9817 26; S(n)=10644 19; S(p)=3090 15; Q(@)=5698 5  2017Wal0

S(2n)=18744 16, S(2p)=4793 18, Q(ep)=1920 30 (2017Wal0).

Other measurements:

Mass measurement: 2000Ra23.

Isomer-shift and hyperfine measurements: 1991Du07.

Theory references: consult the NSR database (www.nndc.bnl.gov/nst/) for about 150 primary references for nuclear structure and

other calculations.
Additional information 1.

190pp, 1 evels

Cross Reference (XREF) Flags

A '99Bi g decay (6.3 s+6.2 s)
B %P0 a decay (0.392 s)
¢ 13*Gd(*0Ar4ny)
D  l69Er(8Si4ny)
E(eveht  p¥ Tij XREF Comments
0.0" 0* 71s 1 ABCD  %a=0.40 4 (1992Wal4); %e+%B+=99.60 4

Ty/2: from a decay (1996Ri12). Others: 1.2 min / (1981EI03), 1.2 min 2 (1974Le02),
1.1 min (1967Es05), 1993An19.

%ca: from 1992Wal4. Others: 0.5 2 (1996Bi17), 0.9 2 (1981EI103), 0.21 7 (1974H026).

Additional information 2.

Evaluated nuclear rms charge radius: <r?>12=54222 fm 23 (2013An02).

Evaluated 6(r2)(1°9Pb,298Pb)=-0.851 fm? 2 (2013An02).

5(2)(1%9Pb,298Pb)=—0.839 fm> 70 (2007De09,2009Se¢13,2006S¢18,2004DeZV);
uncertainty from isotope shift is 0.005 fm?.

A<r?>(190Pb—208Ph)=—0.840 fm? 10 (1991Du07), —0.839 fm> 10 (2007De09,
2009Sel13).

658 4 0t <0.22 ns B E(level): from '*Po « decay.
J7: EO transition to g.s. Interpreted as an intruder state (1989Del8).
Ty/2: from (a)(ce)(t) (1989Del8).

773.9% 4 2* ABCD  J™: E2 774.0y to 0.
1163.09 4 (2 D

1229.1% 6 (4)* ACD U7 E2 4554y to 2*.
1521396 (4 D

1735.9% 7 (6)* ACD J': E2506.8y to (4)*.
1905.6° 7 (57) D

193729 7 (6" D

25188  (8)* D J%: E2 5159y to (6)".
27628  (8)* ACD JE2yto(6).
240646 8 (77 D

24632@ 7 (8% D

26064 1 7 D

261488  (10)* 150 ns D J:E2yto (8)*.

Ty)2: from '*Er(38Si4ny) (1998Dr06).

Confi guration:viﬁ/2 (1998Dr06).

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2017Wa10,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2017Wa10,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2000Ra23,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1991Du07,B
https://www.nndc.bnl.gov/ensnds/190/Pb/190pb_adopted_documents.pdf
https://www.nndc.bnl.gov/ensnds/190/Pb/ec_decay_6.3_s+6.2_s.pdf
https://www.nndc.bnl.gov/ensnds/190/Pb/a_decay_0.392_s.pdf
https://www.nndc.bnl.gov/ensnds/190/Pb/154gd_40ar_4ng.pdf
https://www.nndc.bnl.gov/ensnds/190/Pb/166er_28si_4ng.pdf
https://www.nndc.bnl.gov/ensnds/190/Pb/ec_decay_6.3_s+6.2_s.pdf
https://www.nndc.bnl.gov/ensnds/190/Pb/a_decay_0.392_s.pdf
https://www.nndc.bnl.gov/ensnds/190/Pb/154gd_40ar_4ng.pdf
https://www.nndc.bnl.gov/ensnds/190/Pb/166er_28si_4ng.pdf
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1992Wa14,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1996Ri12,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1981El03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1974Le02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1967Es05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1993An19,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1992Wa14,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1996Bi17,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1981El03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1974Ho26,B
https://www.nndc.bnl.gov/ensnds/190/Pb/190pb_adopted_documents.pdf
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013An02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013An02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2007De09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2009Se13,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2006Se18,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004DeZV,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1991Du07,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2007De09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2009Se13,B
https://www.nndc.bnl.gov/ensnds/190/Pb/a_decay_0.392_s.pdf
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1989De18,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1989De18,B
https://www.nndc.bnl.gov/ensnds/190/Pb/ec_decay_6.3_s+6.2_s.pdf
https://www.nndc.bnl.gov/ensnds/190/Pb/a_decay_0.392_s.pdf
https://www.nndc.bnl.gov/ensnds/190/Pb/154gd_40ar_4ng.pdf
https://www.nndc.bnl.gov/ensnds/190/Pb/166er_28si_4ng.pdf
https://www.nndc.bnl.gov/ensnds/190/Pb/166er_28si_4ng.pdf
https://www.nndc.bnl.gov/ensnds/190/Pb/ec_decay_6.3_s+6.2_s.pdf
https://www.nndc.bnl.gov/ensnds/190/Pb/154gd_40ar_4ng.pdf
https://www.nndc.bnl.gov/ensnds/190/Pb/166er_28si_4ng.pdf
https://www.nndc.bnl.gov/ensnds/190/Pb/166er_28si_4ng.pdf
https://www.nndc.bnl.gov/ensnds/190/Pb/ec_decay_6.3_s+6.2_s.pdf
https://www.nndc.bnl.gov/ensnds/190/Pb/154gd_40ar_4ng.pdf
https://www.nndc.bnl.gov/ensnds/190/Pb/166er_28si_4ng.pdf
https://www.nndc.bnl.gov/ensnds/190/Pb/166er_28si_4ng.pdf
https://www.nndc.bnl.gov/ensnds/190/Pb/166er_28si_4ng.pdf
https://www.nndc.bnl.gov/ensnds/190/Pb/166er_28si_4ng.pdf
https://www.nndc.bnl.gov/ensnds/190/Pb/ec_decay_6.3_s+6.2_s.pdf
https://www.nndc.bnl.gov/ensnds/190/Pb/154gd_40ar_4ng.pdf
https://www.nndc.bnl.gov/ensnds/190/Pb/166er_28si_4ng.pdf
https://www.nndc.bnl.gov/ensnds/190/Pb/166er_28si_4ng.pdf
https://www.nndc.bnl.gov/ensnds/190/Pb/166er_28si_4ng.pdf
https://www.nndc.bnl.gov/ensnds/190/Pb/166er_28si_4ng.pdf
https://www.nndc.bnl.gov/ensnds/190/Pb/154gd_40ar_4ng.pdf
https://www.nndc.bnl.gov/ensnds/190/Pb/166er_28si_4ng.pdf
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1998Dr06,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1998Dr06,B
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Adopted Levels, Gammas (continued)

190pp Levels (continued)

E(level)t ek Tij XREF Comments

2615+x¢ (12%) 25 us CD E(level): x~120 (1998Dr06). This level probably decays to 2615, (10%)
p y y
level, through a transition of energy x.
Ty/2: from '%0Er(*8Si,4ny) (1998Dr06).

Confi gurationzvil_32/2 (1998Dr06).

2622.80 8 ) D
2658.2% 8§ an- 72 pus 6 D J:E3yto(8)".
Ty o: from '%Er(*8Si,4ny) (2001Dr05). Other: 7.9 us 4 (1985St16).
Configuration=rij3,hg/ (1998Dr06).

2825.3 9 (10%) D

29734 | ) D

3055.32 10 (117) D

3180.2% 9 (127) D

3196.7 10 (12%) D

3238.30 11 (127) D

33504 1 (117) D

3435.3 14 (12%) D

3512.0+x€ 10 (14%) D

3601.3% 9 (137) D

4030.0+xC 15 (15%) D

4093.2% 10 (147) D

4328.1% 10 (157) D

4507.0+x€ 18 (16%) D

4516.8% 11 (16%) ~14 ns D Ty from 'Er(*8Si,dny) (1998Dr06).
4865.29 12 a7 D

5111.3% 13 (18%) D

5330.3% 14 (19%) D

y¢ J=(10™) D J*: the interband SD band transitions of 310, 350, 389 and 428 seen in

coincidence with a large number of low-lying transitions from (97) to
(12%) levels. Most of the decay out of the band is from the two lowest
states in the SD band.
309.7+y¢ 8 J+2
660.0+y¢ 11 J+4
1048.8+y¢ 13 J+6
1476.7+y¢ 16 J+8
1942.7+y¢ 18 J+10
2446.7+y 20 J+12
2085.7+y?€ 23 J+14

OO oogoooo

 From a least-squares fit to y-ray energies, assuming A(Ey)=0.5 keV for each y ray, except when stated.

# As proposed in '°Er(28Si,4ny) (1998Dr06, 2001Dr05), which are based on systematics, band structures and multipolarity
assignments from ce data.

# Band(A): g.s. band.

@ Band(B): K™=2* band.

& Seq.(D): y cascade based on (117).

@ Seq.(E): y cascade based on (16%).

b Seq.(F): y cascade based on (57).

¢ Seq.(G): y cascade based on (127).

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/ensnds/190/Pb/154gd_40ar_4ng.pdf
https://www.nndc.bnl.gov/ensnds/190/Pb/166er_28si_4ng.pdf
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1998Dr06,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1998Dr06,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1998Dr06,B
https://www.nndc.bnl.gov/ensnds/190/Pb/166er_28si_4ng.pdf
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2001Dr05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1985St16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1998Dr06,B
https://www.nndc.bnl.gov/ensnds/190/Pb/166er_28si_4ng.pdf
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https://www.nndc.bnl.gov/ensnds/190/Pb/166er_28si_4ng.pdf
https://www.nndc.bnl.gov/ensnds/190/Pb/166er_28si_4ng.pdf
https://www.nndc.bnl.gov/ensnds/190/Pb/166er_28si_4ng.pdf
https://www.nndc.bnl.gov/ensnds/190/Pb/166er_28si_4ng.pdf
https://www.nndc.bnl.gov/ensnds/190/Pb/166er_28si_4ng.pdf
https://www.nndc.bnl.gov/ensnds/190/Pb/166er_28si_4ng.pdf
https://www.nndc.bnl.gov/ensnds/190/Pb/166er_28si_4ng.pdf
https://www.nndc.bnl.gov/ensnds/190/Pb/166er_28si_4ng.pdf
https://www.nndc.bnl.gov/ensnds/190/Pb/166er_28si_4ng.pdf
https://www.nndc.bnl.gov/ensnds/190/Pb/166er_28si_4ng.pdf
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1998Dr06,B
https://www.nndc.bnl.gov/ensnds/190/Pb/166er_28si_4ng.pdf
https://www.nndc.bnl.gov/ensnds/190/Pb/166er_28si_4ng.pdf
https://www.nndc.bnl.gov/ensnds/190/Pb/166er_28si_4ng.pdf
https://www.nndc.bnl.gov/ensnds/190/Pb/166er_28si_4ng.pdf
https://www.nndc.bnl.gov/ensnds/190/Pb/166er_28si_4ng.pdf
https://www.nndc.bnl.gov/ensnds/190/Pb/166er_28si_4ng.pdf
https://www.nndc.bnl.gov/ensnds/190/Pb/166er_28si_4ng.pdf
https://www.nndc.bnl.gov/ensnds/190/Pb/166er_28si_4ng.pdf
https://www.nndc.bnl.gov/ensnds/190/Pb/166er_28si_4ng.pdf
https://www.nndc.bnl.gov/ensnds/190/Pb/166er_28si_4ng.pdf
https://www.nndc.bnl.gov/ensnds/190/Pb/166er_28si_4ng.pdf
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1998Dr06,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2001Dr05,B
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From ENSDF

190
82 pblOS_3

d Seq.(H): y cascade based on (77).
¢ Band(C): SD band (2005Wil0). Band assignment from 2005Wil0. Population intensity=0.5% of the reaction channel.

Adopted Levels, Gammas (continued)

190py, 1 evels (continued)

,),(190Pb)
Ei(level)  J* E, Lt E; " Mult. ¥ ot Comments
658 0* 658 00 o* 200 Mult.: from '*Po « decay.
773.9 2+ 774.0 100 0.0 0% E2 0.01113  E,: other: 883.8 from '°Bi & decay.
1163.0 P3) 389.1 7739  2*
1162.9 00 0F
1229.1 @)* 455.3 100 7739  2* E2 0.0369  E,: other: 455.0 from '"°Bi & decay.
1521.3 @") 292 12291 (4
358.2 100 1163.0 (2
748 7739 2%
1735.9 ©)* 506.8 100 1229.1 (4"  E2 0.0284  E,: other: 506.2 from '""Bi & decay.
1905.6 (57) 676.5 100 12291 (4)*
1937.2 (6™) 415.8 100 1521.3 (4%
708 12291 (4)*
2251.8 ®)* 515.9 100 17359  (6)* E2 0.0273
2276.2 ®)* 338.8 19372 (6%)
540.4 17359 (6" E2 0.0244  E,: other: 539.4 from '"OBi & decay.
2406.4 (7) 500.9 1905.6  (57)
670.6 17359  (6)*
2463.2 (8") 525.9 19372 (6%)
727.4 17359  (6)*
2606 (7) 700 1905.6  (57)
870 17359  (6)*
2614.8 10t 338.6 100 22762 (8)t  E2 0.0813  B(E2)(W.u.)=0.012
362.9 2251.8 (8)*  [E2] 0.0670
2622.8 9) 216.4 2406.4  (77)  [E2] 0.327
370.9 2251.8  (8)*  [El]
2658.2 an- 43.2 3810 2614.8  (10)* [El] 0.88 3  B(E1)(W.u.)=5.7x1078 18
382.0 344 22762  (8)"  (E3) 0.245 B(E3)(W.u.)=9.6 17
406.5 1007 22518 (8)* E3 0.195 B(E3)(W.u.)=18 3
2825.3 (10" 1679 2658.2  (11)~
211@ 26148  (10)*
549 22762  (8)*
573 22518 (8)*
2973 9) 367 2606 (77)
566 2406.4  (77)
3055.3 (117) 4325 26228 (97)
3180.2 (127) 5220 26582 (1)~
3196.7 (12%) 5819 2614.8  (10)*
3238.3 (127)  183.0 30553 (117)
3350 a1y 377 2973 9)
728 26228  (9)
3435.3 2%y 610 28253 (10™)
3512.04x  (14%) 897 2615+x  (12%)
3601.3 (137) 4212 3180.2 (127)
943.1 26582 (1)~
4030.0+x (15%) 518 3512.0+x (14%)
4093.2 (147)  491.8 36013 (137)
913.09 31802 (127)
4328.1 (157) 2347 40932 (147
726.9 36013 (137)

Continued on next page (footnotes at end of table)



https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2005Wi10,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2005Wi10,B
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Adopted Levels, Gammas (continued)

y(1%OPb) (continued)

E;(level) 7 E, E; i Mult. ¥ Comments
4507.0+x  (167) 477 4030.0+x (15%)
4516.8 (16%) 188.7 4328.1 157)
4865.2 (17%) 3484 4516.8  (16%)
5111.3 (18%) 246.1 48652  (17%)
5330.3 (19%) 219.0 5111.3  (18%)

309.7+y  J+2 309.7 8 y J~(107) (E2)

660.0+y J+4 35037 309.7+y J+2 (E2)

1048.8+y  J+6 388.8 8 660.0+y J+4 (E2)

1476.7+y  J+8 42798 1048.8+y J+6 (E2)

1942.7+y  J+10 466.09  1476.7+y J+8
2446.7+y  J+12 504 1 1942.7+y J+10 E,: strongly contaminated by a low-lying 504y in 190py,
2985.7+y? J+14 539@ | 2446.7+y J+12

* From '9°Er(38Si,4ny).
¥ From ce data and DCO values (for SD band transitions) in 166Er(28$i,4n)/).
# Total theoretical internal conversion coefficients, calculated using the Brlcc code (2008Ki07) with Frozen orbital approximation

based on y-ray energies, assigned multipolarities, and mixing ratios, unless otherwise specified.
@ Placement of transition in the level scheme is uncertain.



https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Ki07,B
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Adopted Levels, Gammas Legend

Level Scheme

Intensities: Relative photon branching from each level
,,,,,, » ¥ Decay (Uncertain)
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Adopted Levels, Gammas
p G Legend
Level Scheme (continued)
Intensities: Relative photon branching from each level
—————— » Y Decay (Uncertain)
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Level Scheme (continued)

Intensities: Relative photon branching from each level

$
o s
59 s @
@ > & o 1229.1
29 ; + @7; 1163.0
2t 773.9
ot l 658
0F 0.0
32 PD0g

<0.22 ns
Ts1




190
¢ Pb

108'8

From ENSDF

190
) Pb

108'8

Band(A): g.s. band

(OM

1735.9

Band(B): K”=2" band

Ci)

2463.2

Adopted Levels, Gammas

Band(C): SD band

(2005Wi10)
J+14 2985.7+y
e IW

|

5‘39
J+12 L 244674y

504
J+10 l 194274y

466
J48 L 47674y

428
J+6 1048.8+y

389
J+4 660.0+y

350
J+2 v 309.7+y

[

310

=0t ) y

Seq.(D): y cascade based on

Seq.(E): y cascade
based on (16™)

(19%) 5330.3
= 5303
aast) 219 51113

a7 2%‘6 4865.2

ar) 348
(161) 4516.8
as-) 4328.1
T
a4y 2% 4093.2
{ 727
492
_
M) g b 4 36013
\
| 421
@) 4 4 3180.2
943
522
an- | 26582

190
82 Pbl()8

Seq.(F): y cascade
based on (57)

1z 32383

(117) 183 3055.3
432

©) | 2622.8
: v

7)) 3 2406.4
501

) i 1905.6
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Adopted Levels, Gammas (continued)

Seq.(G): y cascade

based on (127)
(16%) 4507.0+x
477
(15%) 4030.0+x
518
(14%) 3512.0+x
Seq.(H): y cascade
based on (77)
1) 3350
897
377
) v 2973
367
a1z2%) 2615+x
77) 2606
190
82 Pb 108
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