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Data set based on the XUNDL entry compiled by M. Lee and B. Singh, McMaster University, August 28, 2002.

10Gd("Li,p4ny)  2002Ju08
History
Type Author Citation Literature Cutoff Date
Full Evaluation N. Nica NDS 195,1 (2024) 19-Sep-2023

Includes the ("Li,d3ny), ("Li,t2ny) channels.

160Gd(7Li,p4n): “Incomplete-fusion” reaction, at E("Li)=35-67 MeV. Measured excitation function to determine the optimal

energy for production of '9>Dy. The main measurements were made at 56 MeV. '90Gd target, 3.9 mg/cm? thick. y radiation
studied using the GASP array, consisting of 40 Compton-suppressed Ge detectors and an 80 elements BGO inner ball. Charged
particles were detected in the Si ball ISIS, consisting of 40 Si AE-E telescopes arranged in the same geometry as the Ge crystals

in GASP. Measured Ey, Iy, yy, yy(6)(DCO).

For earlier reports of various aspects of this work, see 1998Ha66 and 2001Ju08.

E(level)

0.0"
80.66"
265.50% 9
548.28% 11

88g.2¥&
920.78" 12
962.93% 9
1061.0%& 3
1148.2%f
1182384 11
1210.1%¢
1275.8%8
1296.83 13
1324.14% 13
1357.9%8
1374.33% 13
1390.90¢ 22
1398.0+@
1453.5@
1485.55€ 13
1490.10% 12
1518.4%8
1529.72f 12
1535.7%0
1574.3%@
1575.319 15

 From a least-squares fit (by the compilers) to the listed Ey’s.

J?T

ot
2+
4+
6t
2+
g+
3+
4+

E(level)T

1636.68¢ 23

1636.840 18
1669.79% 13
1682.87€ 14
1751.680 15
1754.588 23
1766.489 23
1806.75¢9 14
1845.151 13
1877.60% 12
1887.867 16
1900.47% 14
1939.05¢ 16
1958.91¢ 15
1985.199 19
2086.81% 13
2099.868 20
2110.104 14
211.26° 16
2233.72/ 14
2261.617€ 15
2279.97¢ 14
2330.32¢ 14
2336.79% 13
2481.779 14
2491.03% 14

deviate by more than 30
¥ Nominal value from the Adopted Values. Level not reported by 2002Ju08 but given here to make explicit the lower part of the

band.

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

J7l'

5+
8+

6+
)

10™
10*
117
117
1
127
14*

E(level)

2503.148 18
2534219 14
2600.950 17
2622.13% 14
2670.12 17
2682.03€ 15
2777.36¢ 15
2859.04% 14
2918.98¢ 17
2933.909 15
2963.308 19
3052.450 20
3122.72f 20
3137.93% 16
3144.98% 15
3145.22¢ 16
3292.58¢ 16
3373.309 16
3415.394 20
3433.43% 16
3474.208 21
3563.850 22
3626.72 22
3666.08¢ 18
3733.58% 18
3830.30% 18

12Dy Levels

J7l'

117
12*
1+
12*
127
137
137
13*
14~
14*
137
13*
14~
16*
14*
157
157
16*
16~
15*
15~
15*
16~
17~
16*
18+

E(level)t i
3873.66¢ 17 17-
3877749 17 18*
3966.099 22 18-
4036.608 24 17-
4039.03% 19 17*
4195.02f 24 18-
4242.68€ 21 19”
4341.88% 21 18*
4433979 18 20"
4515.66¢ 20 19~
4568.199 24 20~
4577.10% 21 20*
4649.98 3 19-
4872.59€ 23 21-
5061.179 271 22+
5220.5¢ 3 22-
5351.4% 3 22+
5553.29€ 25 23~
5746579 23 24+
5920.3¢ 4 24~
6152.6" 4 24+
6488.19 3 26+
7275.4@ 4 o8+

Continued on next page (footnotes at end of table)

With the listed A(Ey) values, 11 Ey’s out of a total of 139 y’s
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16662 Dy96-2 From ENSDF - Evaluated September 2023 16662 D y96'2

10Gd("Li,p4ny)  2002Ju08 (continued)

162Dy Levels (continued)

@ Band(B): S band, K*=0*.

& Band(C): y-vibrational band, signature=0 branch.

¢ Band(c): y-vibrational band, signature=1 branch. Note that the parities of 3~ to 15~ band members shown in columns 5 and 6 of
the level scheme table of 2002Ju08 (their Table II) should be positive instead of negative.

b Band(D): K™=4" band.

¢ Band(E): K"=5-band, signature=1 branch.

d Band(e): K"=5-band, signature=0 branch.

¢ Band(F): K™=2", octupole-vibrational band, signature=1 branch.

f Band(f): K*=2", octupole-vibrational band, signature=0 branch.

& Band(G): K"=0" band.

y(12Dy)

2002Ju08 state that their DCO ratios are ~1.0 for stretched quadrupole transitions and ~0.5 for pure dipoles. The placements of
those transitions for which DCO ratios are given are consistent with this statement. Since, however, these authors do not explicitly
list their deduced multipolarities for these y’s, the evaluator has not attempted to list them here either.

E, I Ei(level)  J7 Ef Comments
80.66 80.66 2% 00 0F E,: nominal value from the Adopted Values. 2002Ju08 report Ey=80.
89.7 1 091 1575.31 6~ 1485.55 57

123.8 1 191 1806.75 8~ 1682.87 7

151.0 1 051 2481.77 127 233032 11°

151.6 1 121 2110.10 100 195891 9~

171.0 1 0.8 1 2110.10 100 1939.05 9~

184.9 1 100.0 265.50 4% 80.66 2*

202.0 1 091 2481.77 127 227997 11°

2173 2 <0.5 1182.38 5t 962.93 3* E,: poor fit. Level-energy difference=219.4.
23141 1.0 1 1806.75 8~ 157531 6~

23292 <0.5 1529.72 6~ 1296.83 4~

237.0 2 <0.5 2918.98 14~ 2682.03 13~

25292 <0.5 1887.86 7t 1636.84 5* E,: poor fit. Level-energy difference=251.0.

263.3 2 <0.5 2600.95 117 2336.79 11" E,: level-energy difference=264.1.

2726% 2 <05 2534.21 12+ 2261.617 10*

276.6% 2 <05 2261.61?7 10" 1985.19 8

277 1 1806.75 8~ 1529.72 6~ E,: value given on the level-scheme drawing of 2002Ju08, but not
listed in their level-scheme table (their Table II).

282.7 1 91.3 26 54828 6 265.50 4F

303.2 1 381 2110.10 100 1806.75 8~ DCO=1.14 6.

307.5 1 091 1490.10  7F 1182.38 5*

311.6 2 <0.5 2933.90 4% 2622.13 12°F

3154 1 1.6 1 1845.15 8~ 1529.72 6~ DCO=0.97 7.

322.0F 1958.91 9~ 1636.68 7~ E,: computed from the level-energy difference according to the

placement given by 2002Ju08 in their level-scheme table (their Table
I). The Ey value shown in this level-scheme table is 291.8. The
only reported level near this implied final-state energy (1667.1 keV)
is the 8% member of the y-vibrational band (at 1669.8 keV). From
J™ considerations only, this could be a possible placement, but these
authors do not place it here.

32371 0.6 1 221126 9* 1887.86 7*
33332 <0.5 221126 9* 1877.60 9*
3339 1 0.6 1 1296.83 4~ 962.93 3*
345.6 1 151 1669.79  8* 1324.14 6* DCO=0.98 0.

Continued on next page (footnotes at end of table)
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2 Dy,e-3 From ENSDF 2Dyq-3

10Gd("Li,p4ny)  2002Ju08 (continued)

y(162Dy) (continued)

Eﬂ I, E;(level) J7 Ef ) Comments

3473 1 221 1529.72 6~ 1182.38 5* DCO=0.62 5.

355.0 1 281 1845.15 8~ 1490.10 7* DCO=0.59 3 for 355.0+356.2.

356.2 1 231 2233772 100 1877.60 9* DCO0=0.59 3 for 355.0+356.2.

360.8 2 <0.5 2622.13  12*  2261.61? 10*

3709 1 091 233032 117 195891 9~

3719 1 442 2481.77 127 2110.10 10~ DCO=1.02 32.

37251 77423 920.78  8* 548.28 6*

387.3 1 331 1877.60  9* 1490.10 7* DCO=1.05 6.

388.5 1 371 223372 10 1845.15 &~ DCO=1.06 6.

389.9 1 0.6 1 2600.95 117 2211.26 9*

399.8 1 381 293390 14* 253421 12* DCO=1.02 6.

402.0 1 151 2682.03 137 227997 11~ DCO=0.90 7.

40332 <05 2503.14 117 2099.86 9~

417.0 1 371 2086.81 10" 1669.79 8* DC0O=0.99 7.

436.4 1 331 2670.12 127 223372 10~ DCO=0.87 5.

4372 1 522 2918.98 147 2481.77 12= DCO=1.02 3.

4394 1 391 337330 16% 293390 14* DCO=1.00 6.

4427 1 0.8 1 2933.90 14* 2491.03 14*

446.1 2 <0.5 277736 137 233032 117 E,: level-energy difference=447.0.

4473 1 341 253421 12*  2086.81 10" DCO=1.09 7.

45151 1.51 3052.45  13* 260095 11*

452.6 1 1.7 1 3122.72 147 2670.12 127 DCO=1.16 6.

453.6 1 57.617 137433  10* 920.78 8*

459.1 1 462 2336.79 117 1877.60 9* DCO=1.07 4.

460.2 1 1.11 296330 137 2503.14 11~

463.2 1 351 3145.22 157 2682.03 13= DCO=0.925.

496.4 1 3.61 341539 167 291898 14~ DCO=1.045.

504.0 1 121 3626.72 160 3122.72 14~

504.4 1 241 3877.74  18* 337330 16* DCO=0.95 7.
Initial level listed as 388 in the level-scheme table of 2002Ju08 (their

Table II) seems to be a misprint.

5109 1 1.7 1 347420 157 296330 13™

51141 0.6 1 3563.85 15% 305245 13*

515.1 1 0.6 1 329258 157 277736 137

521.1 1 331 3666.08 17- 314498 14* DCO=1.00 6.

52221 381 2859.04  13*  2336.79 11* DCO=0.92 5.

52321 141 314498  14%  2622.13 12*

52621 36411 190047 12* 137433 10* DCO=0.98 1.

53551 1.6 1 2622.13  12*  2086.81 10" DCO=0.94 9.

550.7 1 251 3966.09 18~ 341539 16° DCO=1.08 7.

556.2 1 1.7 1 443397  20* 3877.74 18t DCO=0.82 I2.

562.4 1 091 4036.60 177 347420 15°

568.3 1 1.11 4195.02 187 3626.72 16

569.3 1 051 1751.68 6" 1182.38 5*

57332 <05 1636.84 5%

5743 1 281 343343  15%  2859.04 13* DCO=0.86 6.

576.6 1 221 4242.68 197 3666.08 17~ DCO=1.14 9.

581.0 7 1.0 1 3873.66 17 329258 15~

588.6 1 191 3733.58 167 314498 14*

590.6 1 1836  2491.03 14* 190047 12* DCO=1.01 2.

602.1 1 211 4568.19 20~ 3966.09 18~

603.7 1 1.51 443397 20" 3830.30 18*

605.6 1 321 4039.03 17 343343 15*

608.3 1 1.11 4341.88 18" 3733.58 16*

610.5 1 1.71 314498  14% 253421 12*

Continued on next page (footnotes at end of table)
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From ENSDF

162
66

Dy9 6 -4

E, I,  Eevel)
61331 071 4649.9
62721 161 5061.17
62991 131 487259
633.61 251 253421
64201 061 4515.66
64701 893 3137.93
65231 071 52205
65421 231 314522
67582 <0.5  1636.84
68071 051 555329
68541 051 574657
69241 341 383030
69982 <0.5 59203
70482 <05  1887.86
71251 211 208638l
72171 051 262213
73581 061 3873.66
73981 161 3877.74
74152 <05  6488.1
7468 1 101 4577.10
7490 1 271 1669.79
76201 081 1682.87
77432 <05 53514
7758 1 221 1324.14
78161  3.61 2682.03
78732 <05 72754
80122 <05 61526
80167 131 329258
87701 201 2777.36
88221 061 96293
88222 <05 337330
88731 101 2261612
905.8 1 371 2279.97
9170 1 392 118238
93721 121 148555
9418 1 552 1490.10
94251 061 3433.43
9558 1 171 233032
9569 1 442 1877.60
95857 121 2859.04
96231 211 2336.79

1018.12 231 1939.05
103382 0.61 2933.90
103782 261 195891
105872 1017 1324.14
106262 111 296330
106462 081 1985.19
108842 081 1636.68
112172 141 1669.79
112542 061 1390.90
112902 151 2503.14
113462 251 168287
1160.12 101 253421
116632 131 208638l
117912 071 2099.86

4

5=
11~
7-
12+
10*
9-

10Gd("Li,p4ny)  2002Ju08 (continued)

Ef

4036.60
4433.97
4242.68
1900.47
3873.66
2491.03
4568.19
2491.03
962.93
4872.59
5061.17
3137.93
5220.5
1182.38
1374.33
1900.47
3137.93
3137.93
5746.57
3830.30
920.78
920.78
4577.10
548.28
1900.47
6488.1
5351.4
2491.03
1900.47
80.66
2491.03
1374.33
1374.33
265.50
548.28
548.28
2491.03
1374.33
920.78
1900.47
1374.33
920.78
1900.47
920.78
265.50
1900.47
920.78
548.28
548.28
265.50
1374.33
548.28
1374.33
920.78
920.78

y(162Dy) (continued)

Comments

DCO=0.95 3.
DCO=0.65 4.
E,: poor fit. Level-energy difference=673.9.
DCO=1.02 5.

E,: level-energy difference=705.5.
DCO=0.59 4.

DCO=0.65 5.
DCO=0.53 5.

DCO=0.56 7.
DCO=0.51 4.

DCO=0.55 4.

DCO=0.56 3.
DCO=0.48 2.
DCO=0.54 4.
DCO=0.56 2.
DCO=0.59 4.

DCO=0.62 4.
DCO=0.52 3.

DCO=0.60 3.

DCO=0.50 3.

DCO=0.97 9.

Continued on next page (footnotes at end of table)
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2 Dy,e-5 From ENSDF 2Dygq-5
10Gd("Li,p4ny)  2002Ju08 (continued)
y(162Dy) (continued)
Eﬁ I, E;(level) Iz Efr i Comments

120632 061 175458 (77) 54828 6%

121822 101 176648 6* 548.28 6*

1220.12 211 148555 5~ 265.50 4t DCO=0.50 3.

124422 051 314498 14 190047 12 DCO=0.65 4.

124792  <0.5 2622.13  12%  1374.33 10%

¥ From 2002Ju08, A(Ey)=0.1 keV for Ey below 1 MeV and 0.2 keV for Ey above this energy. The evaluator assigns A(Ey)=0.2
keV for Ey’s when no Iy value is given and 1 keV when Ey is quoted to only the nearest keV.
¥ Placement of transition in the level scheme is uncertain.
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66 DYo66 From ENSDF 162Dy, -6

10Gda("Li,p4ny)  2002Ju08

Legend

Level Schem
evel Scheme < 2w

Intensities: Relative I, ———— I, < 10%x10™
> L, > 10%xI*
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66 DYos7 From ENSDF 162Dy 067

10Gda("Li,p4ny)  2002Ju08

Legend
Level Scheme (continued)

— L, < 2%xI*
Intensities: Relative I, ———— I, < 10%x10™
> L, > 10%xI*

G
v
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17~ o 3873.66
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o
16+ I 3733.58
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X
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S
©
2 i RN 3474.20
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16~ %\(/\.L@'?‘ 3415.39
16F ¥ o 3373.30
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66 DYos8 From ENSDF 162Dy, -8

10Gda("Li,p4ny)  2002Ju08 Legend

— I, < 2%xIy*

Level Scheme (continued) v
—— I, < 10%xI

Intensities: Relative I, — I, > 10% X1
—————— » 7Y Decay (Uncertain)
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66 DYo6™9 From ENSDF 162Dy, -9

10Gda("Li,p4ny)  2002Ju08 Legend

— I, < 2%xIy*
—> L, <10%xI*
Intensities: Relative I, — I, > 10% X1
—————— » 7Y Decay (Uncertain)

Level Scheme (continued)

N
S
& Jo

9- SIS

9o 000 Y &N 2099.86
10+ NN & 2086.81

o L
N

+ S‘g NS

8 R AN — 1985.19
9 N 1958.91
9- SO AL S a. 1939.05
12+ : S S S 1900.47
7t ‘ SEE— O S o 1887.86
o ! P NN 1877.60
8 ! RPN Y 1845.15

i S .
8- ‘ F—g—o 1806.75
6" ! Sy — 1766.48
() i S 1754.58
6" 1 F STV Ny 1751.68
- ! NP SN S
7 : o P e 1682.87
8" | IS 1669.79
5t ! © & 1636.84
7 v S . 1636.68
N v
8 Y D
6" SN S 157531
Y > A
6~ ¥ NN 1529.72
7+ RN 1490.10
5= ~ 2 1485.55
10* 1374.33
6+ 1324.14
4- 1296.83
5 1182.38
3+ 962.93
8+ 920.78
6+ v 548.28
o 265.50
0+ 0.0
162
66 PYos




162
66 DY96-10

From ENSDF

162
66

Dyy-10

10Gd("Li,p4ny)  2002Ju08

Level Scheme (continued) Legend

Intensities: Relative Iy > I}' < z%xlr;mx

— I, < 10%xIy«

Iy > 10% X1
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162
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12Dy oo 11 From ENSDF 182Dy ge-11

10Gd("Li,p4ny)  2002Ju08

Band(B): S band, K*=0"

28" 72754
787
26" 6488.1
Band(A): g.s. band N e
24+ 6152.6
742
Band(E): K*=5-band,
24+ 5746.57 signature=1 branch
801 =2  y e
23~ 5553.29
22+ 53514 685
681
22+ y 506117
™ 21~ vy 4872.59
627 Band(C): y-vibrational
20" 4577.10 band, signature=0 branch

630
4433.97 Band(c): y-vibrational
187 434188 band, signature=1 branch
’ 19~ 4242.68
+
608 17 4039.03
577
17~

3877.74 16+ 173358 Band(D): K*=4" band
R 606 3666.08
15°

3563.85

"
3373.30 15 y 343343

3144.98 15~ 314522
574 13+ 3052.45
2933.90
13+ 2859.04 163
452 B
2622.13 2600.95 137y 268203
390 402
273
y 1- 2279.97
-1 —20 21126 —— v
2086.81
9+ 1877.60 1887.86 9~ 193905
M 1751.68
1669.79 287 23163684 T 168287
7+ 1490.10 15357 o 1485.55
346 Ly 140000 57 148555
.
6 1324.14 20
5" 1182.38
4 1060
2r 8882
283
4+ 265.50
2+ 185 80.66
T Y
0+ 81 0.0
162
66 PYo6
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162
66

Dy%-lz

From ENSDF

162
66

Dyye-12

10Gda("Li,p4ny)  2002Ju08 (continued)

Band(e): K*"=5-band,
signature=0 branch

24~ 5920.3

{

700
22- 5220.5
652 Band(F): K™=2",
octupole-vibrational
band, signature=1 branch
20~ 4568.19
19~ 4515.66 Band(f): K"=2",
octupole-vibrational
band, signature=0 branch
602 _
o2 18 4195.02
18~ 3966.09
17~ vy 3873.66 568
551 16 3626.72
581
16 3415.39
15 3292.58 M
496 14~ 3122.72
515
14~ 2918.98
453
13~ 2771.36
437 12 2670.12
2481.77 446
436
2330.32
10~ 2233.72
2110.10
388
303 1958.91

8~ 1806.75 \ 8 1845.15

231 7 ; 1636.68 315
6~ 1575.31

6 1529.72
5 1390.90 -
4 1296.83
3 1210.1
— 2 1148.2
162
66 DYo6

Band(G): K"=0" band

19~ 4649.9
613
17~ v 4036.60

1

562

15~ \ 3474.20
511
3-
460

1 & 2963.30

y 2503.14
3

v 2099.86

1754.58

1518.4

1357.9
1275.8
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