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68 ETgg-1 From ENSDF - Evaluated March 2012 65 Ergs™1

4cd*8Ca,6ny):1  2009Pal7

History
Type Author Citation Literature Cutoff Date
Full Evaluation C. W. Reich NDS 113, 2537 (2012) 1-Mar-2012

Additional information 1.

215-MeV *3Ca beam from the 88-in Cyclotron at LBNL. Two stacked thin self-supporting ''#Cd foils (enrichment not given) with
a total thickness of 1.1 mg/cm?. y radiation studied using the Gammasphere array consisting of 102 HPGe detectors. Report Ey,
Iy, vy, y(6). The high-spin behavior is discussed in terms of state-of-the-art cranked Nilsson-Strutinsky calculations.

I565; Levels

Edeve)T  77* | EdevenT y#

0.0@ o+ 593020 8 20t
3443@ 3 2+ 6057.48 8 20~
79699 5 4+ 6260.2€ 8 21-

130339 11 3~ 63553¢8  21°
13403@ 5 6+ 6436.1 8 21-
1611.046 5 6488.4% 9 20+
163031 11 2~ 6662.00 9 22+
1813.4F 7 4~ 6739.7" 8 22-
195809 6 g+ 6866.5€ 9 23~
2028646  7- 705297 9 23~
2035/ 6 6 7108.7¢ 9 23-
2488.8¢ 6  9- 7315.0% 10 24+
26003/ 6 8- 741361 9 24-

263209 6 10 | 744300 9  24*
290238 7 10~ | 7491.6 10  24*
292267 11~ | 7599.8€ 10  25-

308048 7 117 | 76484/ 9 257
3313.6% 7 12+ | 79789 10

3383.18 7 12- | 8081.3% 10 26*
34313¢ 7 13~ | 81003"9 26
34385@ 8 12+ | 82099% 10 26*
3672508 137 | 8288.3€ 11 27
3835.6% 7 14* | 83238 11

3952.98 7 14~ 8392.8/ 9 27
4034.1¢ 7 15~ 8847.8% 10  28*

4308.9' 8 15~ 8866.0" 10 28~
4379.4% 7 16" 8901.2 11

4592.08 8 16~ 8964.1% 10 28+
4710.5¢ 7 17~ 9067.20 10 28+
4781.51.’ 8 16* 9196.7‘: 13 29
4999.7" 8 17~ 9287.2/ 9 29
5005.6% 8 18+ 9646.9% 10 30"
5296.38 8 18~ 9692.4" 11 30"
533730 8 18* | 10105.1€ 14 31~

5494.7¢ 8 197 | 1018127 11 31-
5673.5¢ 8 197 | 10413.64 11 32°F

5715.7% 8 20% | 1053127 12 32-
5786.81 8 197 | 109255/ 12 33~

Continued on next page (footnotes at end of table)
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65 P52 From ENSDF SErgq-2

H4cd(*8Ca,6ny):1  2009Pal7 (continued)

I56Er Levels (continued)

E(level)T y# Comments

11095.94 12 34*
11186.1€ 16 33~
11332.0 12 34*

1145220 12 34~
115765 12 34~
11816.0 13 35*
11973.6/ 13 (357)
1203439 13 36*
121385 12 (357)
12422.0" 12 36~

13057.1% 14 38"
13201.44 14 38*
13401.3 14 38*
13866.04 15 40*
14033.2 14 40"
1442059 15 42* Band termination point. Above this level, the states are presumed (2009Pal7) to include excitations of the
146Gd core.
J7: State represents the full alignment of the ten valence nucleons outside the '#°Gd core. Configuration is

(m b, P 16+)®[(i%3/2 127 f772.h9p)1, 6

15477.6% 16 430
15762.5% 18 44+
15812.5% 18 44+
15984.6% 19

16041.5% 18 44+
16373.5% 20

16581.5% 16 44+

T From a least-squares fit by the evaluator to the listed Ey values.

¥ Level is expected to involve excitations from the *0Gd core.

# Values as reported by 2009Pal7 and based on proposed band structure and y-decay properties, measured angular distributions
consistency of deduced B(M1)/B(E2) and B(E1)/B(E2) ratios.

@ Band(A): K"=0* g.s. band. Band crossed by an aligned (i13/2) two-quasineutron (AB) éxcitation near hw=0.30 MeV (above
J=10).

& Band(B): Aligned i3/, two-quasineutron (AB) band.

4 Band(C): Band based on a 28" level. Proposed extension of Bands(B) and (D), both of which experience band crossings near
hw=0.39 MeV (J"~28%). Above fiw~0.4 MeV, band seems noncollective in nature. Possible weakly deformed oblate triaxial
terminating band (2009Pal7).

b Band(D): Band based on a 16" level. Band possibly results from the coupling of the aligned i 13/2 two-quasineutron (AB) band
and the y-vibrational band. Note that a subsequent high-spin study (2011Re06) identifies 12* and 14 levels lying below the 16*
level which they associate with this band.

¢ Band(E): Odd-spin negative parity band based on 19~. Band associated with Bands(F) and (f).

4 Band(F): Odd-spin negative-parity band. Probable octupole-based excitation. Undergoes a backbend near hw=0.2 MeV (J>7).

¢ Band(f): Probable -7 prolate two-neutron quasiparticle band. Associated with the band crossing of Band(G).

f Band(G): Even-spin negative-parity band. Probable octupole-based excitation. Undergoes a backbend near hw=0.2 MeV (J>8).

§ Band(H): Probable -7 prolate two-neutron quasiparticle band. Associated with the band crossing of Band(G).

" Band(I): Probable extension of Band(G).

 Band(J): Odd-spin negative-parity band based on 11,

i Band(j): Band associated with Band(I).
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65 Pgs™3 From ENSDF SErge-3

4cd(*8Ca,6ny):1  2009Pal7 (continued)

7(°En)

Where A4=0 is listed, this indicates that it was set to zero in the angular-distribution fit.

E, L# Eillevel) I E; i Mult.# Comments
11836 <1 3431.3 13~ 33136 12+  El Ar=—0.3 2; Ay=0
X163 1 <1 (D) Ar=—0.1 I; Ay=0
176.16 <1 6436.1 21- 62602 21°

186.06 <1 70529 23 6866.5 23~
X191 1 <1 (D) Ar=—0.08 4; Ay=0
20256 <l 62602 217 6057.4 20~

2183 6 222 120343 36T 11816.0 35t  MI+E2  Ay=-0.21 3; A4=+0.03 4
23466 <1 7648.4 25 7413.6 24~
%243 | <1 (M1+E2)  Ap=—0.6 I; A4=0.0 I
266 1 <1 (E2) Ar=+0.20 5; Ay=—0.06 6
270.4 6 293 2902.3 100 2632.0 10t  EIl Ar=+0.3 I; A4=0.0 I

Mult.: AJ=0 transition.

282 | <1 (E2) Ar=+0.16 8; Ay=+0.05 11
28346 <1 124220 36 12138.5 (357)

289.86 <l 3672.5 137 33831 12°

29043 181 29226 117 2632.0 10t  EIl Ar=—0.10 3; Ay=+0.03 4
29246 <1 8392.8 27  8100.3 26~

301.8 6 525 2902.3 100 26003 8 E2 Ar=+0.15 6; Ay=—0.08 8
30676 <1 6662.0 22t 63553 21°

34433 100 3443 2* 0.0 0* E2 Ar=+0.16 3; Ay=+0.02 4
345 1 <1 8323.8 7978.9

35636 <1 4308.9 15~ 39529 14

35956 <1 9646.9 30t 92872 29  EI A»=—0.05 8 A4=0
369.86 <l 7108.7 23 6739.7 22°

37666 <l 5673.5 197 52963 18~

37856 <l 6436.1 21~ 6057.4 20~

38456 <l 6739.7 22 63553 21

38746 <1 14420.5  42%  14033.2 40"

39006 <1 2203.5 6 1813.4 4- E2 Ar=+0.46 5; Ay=—0.02 6
396.7 6 2.12 2600.3 8~ 2203.5 6”

397.5 6 1.11 3835.6 14t 34385 12*

40786 <1 49997 17-  4592.0 16

413.7 6 7.07 2902.3 10-  2488.8 9~

41736 202 2028.6 7 1611.0 5~

2156 <1 92872 29  8866.0 28~

43363 312 29226 117 2488.8 9 E2 Ar=+0.29 3; Ay=+0.01 4
43516 <1 5930.2 20t 54947 19-

4479 6 222 30804 117 2632.0 10*

45263 824 796.9 4%+ 3443 2+ E2 Ar=+0.25 3; A4=0.02 4
460.8 6 727 2488.8 9~ 2028.6 7° E2 Ar=+0.5 I; A4=0.0 I
460.9 6 1.62 3383.1 12= 29226 11-

47966 <1 6739.7 227 62602 21°

4809 6 9710 33831 12= 29023 100 E2 Ar=+0.38 6; Ay=0
48716 <1 7978.9 7491.6 247

48886 <1 101812 317 9692.4 30~

49086 <1 5786.8 197 52963 18~

507 1 <1 15984.6 15477.6 430

50843 422 34313 137 29226 117  E2 Ar=+0.31 3; A4=0
52206 <l 39529 14~ 34313 13

52223 151 3835.6 14t 33136 12+  E2 Ar=+0.43 3; A4=+0.01 4
53063 312 2488.8 9~ 1958.0 8* El Ar=—0.12 3; Ay=+0.06 4
536.16 <1 7978.9 7443.0 247

Continued on next page (footnotes at end of table)
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o8 Elgg-4 From ENSDF 68 Elgg-4

H4cd(*8Ca,6ny):1  2009Pal7 (continued)

7(156Er) (continued)

E),T Iyi E;(level) i Ef i Mult.# Comments
5392 6 <1 76484 257 7108.7 23~
543.6 3 69 4 13403 6" 796.9 4% E2 Ar=+0.36 3; A4=-0.02 4
543.8 3 141 43794 16" 3835.6 14t [E2]
5472 6 <1 7413.6 24~ 6866.5 23~
5544 6 2.12 14420.5 42%  13866.0 40T E2 Ar=+0.46 3; Ay=0
Ajp,A4 values for the 554.4,556.0 doublet.
556.0 6 8.6 9 5337.3 18* 47815 16 E2 Ar=+0.46 3; Ay=0
Ajp,A4 values for the 554.4,556.0 doublet.
55736 <1 4592.0 16~ 4034.1 15~
562.9 6 <1 6057.4 20~ 5494.7 19~
569.8 3 12 1 39529 14° 3383.1 12= E2 Ar=+0.36 3; Ay=0
572.0 6 <1 2600.3 8~ 2028.6 7~
577.5 6 <1 8901.2 8323.8
579.8 6 1.11 9646.9 307 9067.2 28*
585.9 6 <1 5296.3 18~ 47105 17-
587.16 <1 6260.2 21~ 5673.5 19~
589.9 6 <1 8081.3 26% 7491.6 24*

591.6@6 2893 30804 11- 24888 9°
591696 2893 36725 13- 30804 11-

592.16 <1 2203.5 6 1611.0 5~

593.0 6 848 5930.2  20* 5337.3 18*

595.8 6 505 7648.4 257 7052.9 23~

602.5 3 392 4034.1 157 34313 137 E2 Apr=+0.3 I; Ay4=0

605.9 6 273 6866.5 23~ 6260.2 21~

611 1 <1 16373.5 15762.5 44*

617.4 6 525 70529 237 6436.1 21~

617.5 3 533 1958.0 8* 1340.3 6* E2 Ap=+0.37 3; A4=0.00 4
626.3 3 141 5005.6  18* 43794 16% E2 Ar=+0.41 3; A4=-0.03 4
626.9 6 1.72 5337.3  18* 47105 17

632.006 <1 14033.2 40" 13401.3 38*

635.1 6 <1 13057.1 38~ 12422.0 36~

636.2 6 333 43089 157 3672.5 13~

637.4 6 <1 8847.8  28* 8209.9 26"

639.4 6 899 4592.0 16~ 39529 14~ E2 Ar=+0.35 6; Ay=0

641.7 6 <1 26003 &~ 1958.0 8*

649.8 6 354 6436.1 21~ 5786.8 19~

651.1 6 <1 11576.5 34~ 10925.5 33~

664.4 6 343 13866.0 40"  13201.4 38" E2 Ap=+0.40 3; A4=+0.03 4
673.6 6 <1 5673.5 197 4999.7 17

67396 6.16 7413.6 24~ 6739.7 22~

674.1 3 47 2 2632.0 10" 1958.0 8* E2 Ap=+0.36 3; A4=-0.01 4
676.4 3 22 1 47105 177 4034.1 15

681.6 6 <1 63553 21~ 5673.5 19~

681.8 3 20 1 3313.6 12F 2632.0 10* E2 Ay=+0.43 3; A4=-0.02 4
682.4 6 333 110959  34* 10413.6 32°*

682.9 6 303 6739.7 227 6057.4 20~

683.0 6 <1 9646.9 30" 8964.1 28*

686.8 6 596 8100.3 26~ 7413.6 24~

688.5 6 1.7 2 8288.3 27~ 7599.8 25~

688.6 3 121 2028.6 7 1340.3 6*

691.0 6 273 4999.7 177 4308.9 157

7022 6 <1 120343 367 11332.0 34F

703.7 6 6.87 52963 18~ 4592.0 16~

710.2 3 131 57157 20* 5005.6 18+ E2 Ar=+0.17 3; A4=-0.09 5
720.1 6 323 11816.0 357 110959 34 MI+E2 Ay=+0.12 3; A4=+0.04 4

Continued on next page (footnotes at end of table)
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156
68 Elgg=d

From ENSDF ‘o8 Ergg-5

H4cd(*8Ca,6ny):1  2009Pal7 (continued)

7(156Er) (continued)

Eﬂ Iyi E;(level) I Ef J ? Mult.# Comments
731.7 6 889 6662.0 22° 59302 20* E2 Ar=+0.36 4; Ay=0
73336 242 7599.8 25~ 6866.5 23~
744296 7898 83928 27- 7648.4 25~ E2 Ay=+0.33 4; Ay=+0.01 5
Note: 7y is doubly placed.

7442@ 6 78@ 8 109255 33~ 101812 31~ E2 Ar=+0.33 4; Ay=+0.01 5
Note: y is doubly placed.

74576 <l 9646.9  30* 8901.2

747.0 6 505 47815  16* 4034.1 15°

75206 <1 71087 23~ 6355.3 21~

760.8 6 424 6057.4 20~ 5296.3 18~

765.5 6 213 62602  21- 5494.7 19-

766.0 6 30 3 8866.0 28" 8100.3 26~

766.5 6 505 8209.9 26+ 7443.0 24+

766.7% 6 45%5 80813 26% 7315.0 24* E2 Ar=+0.40 3; Ay=—0.03 4

766.7% 6 28% 3 88478 28+ 8081.3 26*

766.7% 6 34% 3 104136 32+ 9646.9 30*

77296 899 6488.4 22+ 57157 20* E2 Ay=+0.43 3; Ay=—0.05 4

780.9 6 586 7443.0  24* 6662.0 22+

783.9 3 16 1 54947  19- 47105 17-

787.5 6 333 5786.8 19~ 4999.7 17~

793.0% 6  <1% 70529 23~ 62602 21-

793.0% 6  11% 71 83928 27° 7599.8 25~

798.9 6 222 9646.9 30" 8847.8 28+ E2 Ar=+0.49 4; Ay=0

806.8 6 141 34385 12+ 2632.0 10*

81356  <I 1611.0 5- 796.9 4+

826.4 6 444 9692.4 30~ 8866.0 28~

826.9 6 566 7315.0  24* 6488.4 22+ E2 Ar=+0.48 3; Ay=0

83196  <I 140332 40 13201.4 38+

838.8 6 212 105312 32- 9692.4 30~

84576 <1 124220 36~  11576.5 34~

857.4 6 222 9067.2  28* 8209.9 26*

859.7 6 333 63553  21° 54947 19~

863.5 6 222 22035 6 13403 6*

882.9 6 333 8964.1 28+ 80813 26 E2 Ay=+0.39 3; Ay=0

894096 72@7 92872 29- 8392.8 27-

894096 7297 101812 31- 92872 29~

90849 6 <1@ 9196.7 29~ 8288.3 27-

90849 6 <1@ 10105.1  31- 9196.7 29~

91846 <l 113320 34 10413.6 32*

92096 <l 114522 34~ 105312 32-

92486 <l 59302 20% 5005.6 18+

938.4 6 343 120343 36 11095.9 34+ E2 Ay=+0.40 4; Ay=+0.06 5

%646 <l 47815 16* 3835.6 14+

95796 <l 53373 18* 4379.4 16+

959 1 <1 1303.3 37 3443 2% E,: Value from the authors’ level scheme. y not listed in

their table of y-ray properties.

964.0 6 111 5673.5  19- 47105 17-

96536 <l 49997  17- 4034.1 15°

96986 <1 12422.0 36~ 114522 34~

1003.1 6 111 7491.6  24* 6488.4 22+

101646 <1 1813.4 4~ 796.9 4+

104556 <l 11576.5 34~ 105312 32~

1048.16 <l 11973.6  (357) 10925.5 33~

Continued on next page (footnotes at end of table)
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156
68 ETgg0

From ENSDF s Ergg-6

H4cd(*8Ca,6ny):1

2009Pal7 (continued)

E,f L¥  Edlevel) J7 E;
1057.16 <1 15477.6  430) 144205
107626 <1 5786.8 19~ 4710.5
1081.06 <1 11186.1 33~ 10105.1
1167.16 333 132014 38* 12034.3
121296 <1 12138.5  (357) 10925.5
1286 1 <1 1630.3  2° 3443
1342 1 <1 15762.5  44% 14420.5
1367.06 <1 134013  38* 12034.3
1392 1 <1 15812.5  44* 14420.5
1621 1 <1 16041.5  44% 14420.5
2161 1 <1 16581.5  44* 14420.5

n
Iy

42+
17~
31"
36"
33
2+

492*
36"
492*
42+
492*

7(156Er) (continued)

Mult.# Comments
(ED) Apy=-0.34 5; A4=+0.09 7
E2 Ap=+0.38 3; Ay=—0.02 4
E,: Value from the authors’ level scheme. y not listed in their
table of y-ray properties.
E2 Ap=+0.21 6; A4=+0.07 8
E2 Ap=+0.28 9; A4=+0.03 /1
E2 Apx=+0.5 2; Ay=0
E2 Ar=+0.3 I; A4=0
E2 Apx=+0.4 I; Ay=0

* The listed uncertainties are derived from a general statement by the authors and are as follows: for Iy>10, AEy=0.3 keV; for
weaker transitions, AEy=0.6 keV. For Ey values quoted to only the nearest 1 keV, AEy=1.0 keV.

* The listed uncertainties are estimated (2009Pal7) to be less than 5% for strong transitions (Iy>10%) and less than 10% for the
weaker transitions. For those y’s for which 2009Pal7 list no Iy values, the values are <1.

# From y(0) values, including considerations from other studies, where the electric or magnetic character was determined explicitly.

@ Multiply placed with undivided intensity.

& Multiply placed with intensity suitably divided.

* y ray not placed in level scheme.
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156
68 ETgg7

From ENSDF

156
68 Elgg7

4cd*8Ca,6ny):1  2009Pal7

Level Scheme

Intensities: Relative I,
& Multiply placed: undivided intensity given
@ Multiply placed: intensity suitably divided

Legend

_—
B
B —

L < 2%xIp™
I, < 10%x 17
I, > 10%x 17

L
48/
S

44+ v 16581.5

~
s ¥ > 16373.5
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o g
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Sog— 15984.6
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43() > 15477.6
42+ 14420.5
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36~ 12422.0
(357) 12138.5
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68 ETgg-8

From ENSDF

156
68 ETgs-8

H4ca(*3Ca,6ny):1  2009Pal7

Level Scheme (continued)

Intensities: Relative I,
& Multiply placed: undivided intensity given

Legend

R

I < 2%x17

@ Multiply placed: intensity suitably divided — I, <10%xIy*
Iy > 10% X1
o >
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QT
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68 ETgg9

From ENSDF

156
68 ETgs9

l4cd*8Ca,6ny):1  2009Pal7

Level Scheme (continued)

Intensities: Relative I,

Legend

& Multiply placed: undivided intensity given — L, < 2%xIy*
@ Multiply placed: intensity suitably divided — I, <10%xIy“
I > 10% X1
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68 Erge-10

From ENSDF

156
68 Erge-10

H4ca(*3Ca,6ny):1  2009Pal7

Level Scheme (continued)

Intensities: Relative I,
& Multiply placed: undivided intensity given

Legend

— I, < 2%xI™

@ Multiply placed: intensity suitably divided — I, < 10%xIy™
max
> I, > 10%xI}
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o8 Brgg-11 From ENSDF 1S6Br 11

14cd*8Ca,6ny):1  2009Pal7

Level Scheme (continued)

Intensities: Relative I, Legend
& Multiply placed: undivided intensity given
@ Multiply placed: intensity suitably divided — L < 2%xI*

I, < 10%xI
Iy > 100%™
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156
68 Er88-12

From ENSDF

156
68 Er88-12

Band(B): Aligned i3,

two-quasineutron (AB)

band

28" 8964.1

767

24+ 7315.0
827
2+ 6488.4
773
20+ 5715.7
710
18+ 5005.6
626
16" 4379.4
Band(A): K™=0" g.s.
544
band 14+ 3835.6

12+ 3438.5

3313.6

674
8+ 1958.0
618
6" 1340.3
544
4+ * 796.9
2 W a3
0" 344 0.0

4ca*8Ca,6ny):1  2009Pal7

Band(C): Band based on a
28" level

42+ 14420.5

554

e
40" f 13866.0

664
8+

3 T 13201.4

1167

3 + 12034.3

6+
938
34+ v 110959

682
32+ v 10413.6

767 Band(D): Band based on a
9646.9 16" level

9067.2

766
24" vy _ 7443.0

781
22" v 6662.0

732
5930.2

18+ 5337.3

556
16" v 4781.5

156
68 Elgg

Band(E): Odd-spin
negative parity band

based on 19~

33~ 11186.1
1081

31 10105.1
908

29~ 9196.7
908

27 8288.3
688

25~ 7599.8
733

23~ v 6866.5

6260.2

|
|

5673.5

Band(F): Odd-spin
negative-parity band

7 2028.6
5= 4 16110

3 1303.3
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156
68 Erge-13

From ENSDF

156
68 Erge-13

Band(f): Probable -7
prolate two-neutron
quasiparticle band

23~ 7108.7
752

21 6355.3
860

19~ v 5494.7
784

17— v 4710.5
676

15~ 4034.1
602

13- v 3431.3
508

11~ v 2922.6
434

9~ v 2488.8

14cd*8Ca,6ny):1  2009Pal7 (continued)

Band(I): Probable
extension of Band(G)

38~ 13057.1
635

36~ 12422.0
970

34~ 11452.2
921

32~ 10531.2
839

30~ 9692.4
826

28~ 8866.0

Band(H): Probable -7
prolate tw ron
quasiparticle band

2 i

6739.7

6057.4

20~

14~ 3952.9
570
12~ 3383.1
Band(G): Even-spin
negative-parity band a1
10 2902.3

8 2600.3

397

6~ * 2203.5
4~ 3;)0 1813.4
2” 1630.3

156
68 ETgg

Band(j): Band associated
with Band(I)

(357 11973.6

)

1048

33~ 10925.5
744

31 10181.2
894

29~ 9287.2
894

27~ 8392.8
744

25~ 7648.4
596

23~ 7052.9
Band(J): Odd-spin 617

21~ 6436.1

negative-parity band
based on 11~

19~ 5786.8

13~

592

3080.4
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