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From ENSDF - Evaluated December 2015 68 Er (-1

Adopted Levels, Gammas
History
Type Author Citation Literature Cutoff Date
Full Evaluation  Balraj Singh ENSDF 08-Dec-2015

Q(B7)=891 5; S(n)=6836 4; S(p)=925x10' 60; Q(a)=—35x10! 14  2012Wa38
S(2n)=12518 4, S(2p)=17400 200 (syst) (2012Wa38).
2By identified by 1956Ne08 from high-energy fission of uranium followed by chemical separation. Later studies of decay of

172Er: 1961Ha42, 19610101, 1962Gu03, 1967CI05, 1965Ha24, 1968Ha08, 1972Ba01, 1976MeZC.
Additional information 1.
Nuclear structure theory calculations:
2013Ch02 and 2011Sh38: B(E2).
2011Te04: gamma- and beta-vibrational states, B(E2).
2009Ro017: analyzed energies, routhians, alignments, kinematic and dynamic moments of inertia.
1981Nall: electric quadrupole, hexadecapole moment.

I72E; Levels

Cross Reference (XREF) Flags

A 1724, B~ decay (25 s)
B 'Ex(t,p)
C 170Er(136Xe,Xy)
D 170EI’(238U,X’)/)
E(level)T yri T XREF Comments
0.0% o+ 493h5  ABCD  %B~=100
Ty/2: weighted average of 49.8 h 10 (1956Ne08), 49.5 h 5 (1961Ha42), 50.4 h
10 (19610r01), 48.7 h 5 (1962Gu03).
See 1985Be34 for measured A<r>> and isotope shifts.
77.0f 2 2 ABCD
2552% 3 (4% ABCD
5302% 3 (6%) D
83436 A
897.9% 4 (8%) D
961.4 4 (1,2%) AB JT: vy to OF.

1034.49 3 3% ABC E(level): evaluator assumes that only one level is populated near this energy,
even though there is disagreement in the gamma-ray deexcitation of this level
in the two studies, 8~ decay and (130Xe,Xy).

Jr: Jpi:

112556 AB

113139 3 @4 C

125159 3 (5% C

1263.3% 3 4) 395ns2] AC J*: ys to (2%) and (47).

1280 3 B

1322 3 0+ B 7 L(t,p)=0.

1351.7% 4 (10%) D

1367.2% 3 (5) C

1390 3 B

1396.9 4 (3+4*5%) A J7: (El) y to (47); y to (47).

1470 3 0* B Jo: L(t,p)=0.

1491.3% 3 (67) C

1495 3 B

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2012Wa38,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2012Wa38,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1956Ne08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1961Ha42,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1961Or01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1962Gu03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1967Cl05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1965Ha24,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1968Ha08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1972Ba01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1976MeZC,B
https://www.nndc.bnl.gov/ensnds/172/Er/172er_adopted_documents.pdf
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013Ch02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2011Sh38,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2011Te04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2009Ro17,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1981Na11,B
https://www.nndc.bnl.gov/ensnds/172/Er/beta_decay_25_s.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_t_p.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_136xe_xg.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_238u_xg.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/beta_decay_25_s.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_t_p.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_136xe_xg.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_238u_xg.pdf
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1956Ne08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1961Ha42,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1961Or01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1962Gu03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1985Be34,B
https://www.nndc.bnl.gov/ensnds/172/Er/beta_decay_25_s.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_t_p.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_136xe_xg.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_238u_xg.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/beta_decay_25_s.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_t_p.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_136xe_xg.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_238u_xg.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_136xe_xg.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_238u_xg.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/beta_decay_25_s.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_136xe_xg.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_238u_xg.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/beta_decay_25_s.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_t_p.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/beta_decay_25_s.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_t_p.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_136xe_xg.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/beta_decay_25_s.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_t_p.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_136xe_xg.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_136xe_xg.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/beta_decay_25_s.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_136xe_xg.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_t_p.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_t_p.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_136xe_xg.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_238u_xg.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_136xe_xg.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_t_p.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/beta_decay_25_s.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_t_p.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_136xe_xg.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_t_p.pdf
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Adopted Levels, Gammas (continued)

172Br Levels (continued)

E(eveht ¥ Tij XREF Comments

150094 3 (6¥) 057us6  C
1635.0% 3 (1) C
1654393 (T%) C
1713 3 B
1729 3 B
179240 3 (77 C
1798.9% 4 (87) C
1820 3 B
1828.59 3 (8%) C
1843 3 B
1885.3% 5 (12%) D
1906 3 B
1926 3 B
194500 4 (87) C
1950 3 B
1980.9% 4 (97) C
1983 3 B
2004 3 B
2022.19 4 (9%) C
21107 4 (9) C
2234 3 B
2253 3 B
2286 3 B
229450 4 (107) C
2308 3

2382 3

2403 3 o+
2474 3

2490.3% 11 (14%) D
249850 5 (117) C
2502 3
2545 3
2635 3
2657 3
2679 3
2697 3
2741 3
2768 3
2789 3
2807 3
2827 3
2856 3

3164.3% 15 (16%)
3898.3% 18 (18%)
4686.3% 21 (20%)
5528.3% 23 (224)

J*: L(t,p)=0.

Wwww

W wwwww

O o oo

 From least-squares fit to Ey values.
¥ As proposed by 2010Dr02 based on band structures and y-decay pattern, unless otherwise stated.
# Band(A): K™=0* g.s. band.

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/ensnds/172/Er/170er_136xe_xg.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_136xe_xg.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_136xe_xg.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_t_p.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_t_p.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_136xe_xg.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_136xe_xg.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_t_p.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_136xe_xg.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_t_p.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_136xe_xg.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_238u_xg.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_t_p.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_t_p.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_136xe_xg.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_t_p.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_136xe_xg.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_t_p.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_t_p.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_136xe_xg.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_136xe_xg.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_t_p.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_t_p.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_t_p.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_136xe_xg.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_t_p.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_t_p.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_t_p.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_t_p.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_238u_xg.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_136xe_xg.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_t_p.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_t_p.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_t_p.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_t_p.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_t_p.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_t_p.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_t_p.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_t_p.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_t_p.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_t_p.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_t_p.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_t_p.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_238u_xg.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_238u_xg.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_238u_xg.pdf
https://www.nndc.bnl.gov/ensnds/172/Er/170er_238u_xg.pdf
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2010Dr02,B

172
68 ET10473

From ENSDF

172

@ Band(B): K™=2" y-vibrational band.
& Band(C): K™=(4") band. Dominant configuration=n7/2[523]+x1/2[411].
4 Band(D): K™=(6") band. Possible configuration=v5/2[512]+v7/2[514].
b Band(E): K*=(7") band. Probable configuration=v7/2[633]+v7/2[514].

Adopted Levels, Gammas (continued)

I72E; Levels (continued)

y(En)
Ei(level)  J7 E, L¥ Ef U7 Mult il Comments
770  (2%) 77.0 2 100 0.0 0* [E2] 8.13 15 @(K)=1.79 3; a(L)=4.85 9; «(M)=1.182 23
a(N)=0.267 5; a(0)=0.0310 6;
«(P)=8.04x1075 13
2552 (4% 178.1 2 100 77.0 2%) [E2] 0.372 @(K)=0.227 4; a(L)=0.1116 17;
@(M)=0.0267 4
@(N)=0.00607 9; a(0)=0.000741 11;
®(P)=1.039x1075 15
5302 (6%) 275.0 2 2552 (4%)
834.3 75727 100 77.0 (2*)
897.9 (8% 367.7 2 530.2 (6%)
961.4  (1,2*) 88445 73 20 77.0 (2%)
961.4 5 100 23 0.0 0*
1034.4 (3" 779.3 2 2552 (4%) E,: y from ('36Xe,Xy) only, not reported
in S~ decay.
957.3 2 100 27 77.0 (2%)

1033.7@ 32 23 0.0 0t  [M3] E,: weak y only from '7>Ho decay,
considered suspect by the evaluator since
implied (M3) multipolarity is unlikely.

1125.5 291.15 100 834.3
11313 (4% 876.1 2 2552 (4%)
1054.5 2 77.0 (2%)
12515 (5% 721.6 2 530.2 (6%)
996.3 2 255.2 (4%)
1263.3 4 137.8 6 54 13 11255 [D,E2] 0.64 51 E,: y only from '7>Ho decay.
2294 6 403 10344 (3%) [El] 0.0365 @(K)=0.0307 5; (L)=0.00451 7;
®(M)=0.000995 16
@(N)=0.000230 4; a(0)=3.20x1072 5;
®(P)=1.543%107° 24
B(E1)(W.u.)=6.3x1078 11
1008.1 5 100 3 2552 (4%) [El] 1.35x1073  a(K)=0.001150 17; (L)=0.0001550 22;
®(M)=3.39x107> 5
@(N)=7.89x107% 17; a(0)=1.139x107° 16;
®(P)=6.30x1078 9
B(E1)(W.u.)=1.8x107° 3
1186.1 6 62 19 77.0 2%) [M2] 0.00984 @(K)=0.00825 12; a(L)=0.001236 I8;
®(M)=0.000275 4
a(N)=6.41x1073 9; (0)=9.29%x107¢ 13;
@(P)=5.16x10"" 8; a(IPF)=9.84x107 21
B(M2)(W.u.)=0.0023 8
E,: from 12Ho decay only.
13517 (10%)  453.82 897.9 (8%)
13672 (57) 103.8 2 12633 (47)
1112.02 2552 (4%)

Continued on next page (footnotes at end of table)
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Adopted Levels, Gammas (continued)

v( 172Er) (continued)

E;(level) ¥ E,f L¥ Ef VT Mult ot Comments

1396.9 (3+4*5%) 133.6 3 100 1263.3 (47) (ED) 0.1507 23 a(K)=0.1259 20; a(L)=0.0194 3;
a(M)=0.00428 7
a(N)=0.000983 15; @(0)=0.0001338 21;
a(P)=5.91x1076 9
Mult.: from estimated a(exp) in 7*Ho 5.

114175 114 2552 (4%)
1491.3 (67) 124.12 100 1367.2 (57)
22802 303 1263.3 (47)
1500.9 (6™) 133.62 100 3 1367.2 (57) El 0.1507 @(K)=0.1259 19; o(L)=0.0194 3;
@(M)=0.00428 7
@(N)=0.000983 15; a(0)=0.0001338 20;
@(P)=5.91x107% 9
B(E1)(W.u.)=1.09x10"7 13
Mult.: from total conversion coefficient
measured from delayed intensity balance in
(136Xe,xy).
24962 1138 12515 (3%) [MI]  0.219 @(K)=0.184 3; a(L)=0.0272 4;
@(M)=0.00603 9
@(N)=0.001406 20; a(0)=0.000204 3;
a(P)=1.127x107° 16
BMD)(W.u.)=1.90x10"7 25
369.72 1218 11313 (4*) [E2]  0.0373 @(K)=0.0285 4; (L)=0.00684 10;
@(M)=0.001583 23
@(N)=0.000364 6; (0)=4.77x107> 7;
@(P)=1.520x107° 22
B(E2)(W.u.)=0.00021 3
970.5 2 628 5302 (6Y) [M1]  0.00663 @(K)=0.00562 8; a(L)=0.000794 12;
@(M)=0.0001750 25
@(N)=4.08x107° 6; a(0)=5.93x1070 9;
®(P)=3.35x10""7 5
BMD(W.u.)=1.8x10"2 3

16350  (77) 14382 100 14913 (67)
26762 475 13672 (57)
16543  (T%) 1533 2 1500.9 (6%)
17924 (77) 138.1 2 1654.3 (7%)
291.4 2 1500.9 (6%)
17989  (87) 16382 100 1635.0 (77)
30772 929 14913 (67)
18285  (8%) 17402 100 1654.3 (7%)
32772 327 15009 (6%)
18853  (12%) 533.6 2 1351.7 (10%)
19450  (87) 152.6 2 1792.4 (77)
19809  (97) 182 1 1798.9 (87)
345.9 2 1635.0 (77)
2022.1  (9%) 193.6 2 1828.5 (8%)
368 1 1654.3 (7%)
21107 (97) 16552 100 1945.0 (87)
31842 487 17924 (T7)
22945  (107) 183.6 2 2110.7 (97)
349.7 2 1945.0 (87)
24903  (14%) 605 1 1885.3 (12%)
24985  (117) 204.0 2 2294.5 (107)
388 1 2110.7 (97)
31643 (16%) 674 1 2490.3 (14%)
38983  (18%) 734 1 31643 (16%)

Continued on next page (footnotes at end of table)
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Adopted Levels, Gammas (continued)

( 172Er) (continued)

Edeve) ¥ Ef B N

4686.3 (20*) 788 1 3898.3 (18")
5528.3 (22%) 8421 4686.3 (20T)

 Values are from 17Er(130Xe,Xy) when available, otherwise from 7?Ho 8~ decay.

¥ Primarily from '72Ho 8~ decay. Only for a few high-spin values are available from (13°Xe Xy).

# From Brlcc v2.3b (16-Dec-2014) 2008Ki07, “Frozen Orbitals” appr. When no & value given, value overlaps listed multipolarities.

@ 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

Level Scheme

Intensities: Relative photon branching from each level

N ¥
(22%) < 5528.3
S
(20%) < 4686.3
»
(18*) < 3898.3
A
(16%) e 3164.3
So gQ
1) T . 2498.5
(147) © 2490.3
§& xS
(10-) T e ] 2294.5
) VO e il 21107
T N

(g,) - 2022.1
287; N 1980.9

P N 1945.0
(12%) v PSRN 1885.3
= ST T :
(85 S S _ 1828.5
@) > RS D 1798.9

- vy o> "
(7+) l \&-7;&%@7\\“7;7\\\7 S$— 1792.4
((aD) &y I 1654.3
) MR P 1635.0
(67) R 15009  0.57 us6
©) 1491.3
) 1367.2
10" 1351.7
(51 1251.5
4" 1131.3
() 530.2
0 00 493hs
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Adopted Levels, Gammas Legend
Level Scheme (continued)
Intensities: Relative photon branching from each level
,,,,,, » Y Decay (Uncertain)
s S
%Q' V? D
(6) vy oS 1491.3
SR
Do
. i FF S e
(37,4757 N Y JY o & S & 1396.9
— N— N0 — N
G) & é\?,(v\\,g‘,@/ 1367.2
105 SR 13517
‘) CJ 7
] FEFE o o
@) S 1263.3  39.5ns 2/
—
(€] 1251.5
"?? = s
(Ca0) Se g8 11313
v «\&i@ 1125.5
NN
+ S o) N
3Y D S o 1034.4
| S 7
(1,2%) ! o 961.4
| N
(Ca) | SIS 897.9
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Adopted Levels, Gammas

Band(A): K*=0" g.s.

band
(22%) 5528.3
842
"
(207) § 46863
788
(18") ¢ 38983
734
(16%) 3164.3
674
Band(E): K*=(7") band
(14%) 2490.3 ar) 2498.5
|
204
(107) 55 22945
_ Band(D): K*=(6") band
Band(C): K™=(4") band
605 O LNy o107
_ ICho) 2022.1
az") 1885.3 = 2R ‘ ‘ 6) 4 3‘19 1945.0
) 8°) 152 ‘ 17989 8D Vs 18285 ) 153 v 17924
34627 *‘—F3 — v -
174
o a) . IY“ l 1635.0 a9 y 1654.3
Band(B): K"=2" ) 1 | qaeis (60 i 153 1500.9
y-vibrational band — Y 268 / ¥
10°) 13517 (5) 124y 13672
(5%) 1251.5 @4) § 104 1263.3
454
8") 897.9
368
0+ 71 0.0y
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