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169
68 ET10171

on=2.74 8 (2006MuZX). % abundance('*®Er)=26.78 26.

Type

18Er(n,y) E=thermal  1970Mul5
History
Author Citation Literature Cutoff Date

Full Evaluation

Coral M. Baglin

Others: 2007ChZX (supersedes 2003ChZS), 1966Ko003.
1970Mul5; Er oxide targets enriched to 99.987% in '98Er; measured Ey, Iy for primary and secondary transitions; Si(Li),
FWHM=0.45 keV at 25 keV, 0.75 keV at 100 keV; Ge(Li) (singly and in pair mode), FWHM=~3 keV at 500 keV,~7 keV at 6

NDS 109, 2033 (2008)

15-Jun-2008

MeV.
169Er Levels
E(level) yE E(level) i E(level)T i
0.0 1/2- 11428 6 1/2,3/2 1867.2 9 120,320
64552  3/2° 11454 3 (5/27) 1897.7 8 1/2,3/2
74567  5/2° 1360.1 4 12 1928.8 8 1/2-,3/2-
92.13 12 (5/2)” 1386.87 16 1/27,3/2~ 1948.0 15 /27,32~
177.03 16 (7/2)" 1470.7 8 12003200 | 1955.3 23 1/27,3/2-
224149 727 1483.9 18  1/2,3/2 1978.9 8 1/2,3/2
241.96 12 9/2- 1488.0 12 1/27.,3/2 1997.0 8 1/2,3/2
24357 21 72* 1529.6 8 1/27,3/2~ 2029.3 9 /27,32~
285.4 3 (9/27) 1553.7 7 1/2-3/2- 2047.1 14 1/2,3/2
562.04 9  (1/2)” 1647.2 7 (1/2%) 2063.0 9 1/2,3/2
599319  (3/2)” 1667.5 17  1/2,3/2 2112.5 10 1/2,3/2
654.05 25 (5/27) 1680.0 10 1/2,3/2 21252 8 /27,32~
71454 12 (3/2) 1710.1 8 1/2,3/2 2141% 3 1/29,32)
739.7? 7 (727) 1783.6 8 1/2,3/2 2165.5 17 1/2-,3/2-
769.51 15 (5/27) 17953 10 1/2,3/2 21804 8 /27,32~
853.4 3 5/2- 1806.3 19 1/2,3/2 218529 1/2,3/2
860.10 14  (3/2*,5/2%) | 1819.7 18  1/209320) | 22194 8 1/2,3/2
1081.72 23 (3/27) 1826.0 12 1/2,3/2 2225.3 12 1/2-,3/2-
1094.36 11 1/27,3/2- 1839.3 9 1/299.320) | 2237.99 1/2,3/2
1117.30 24 (3/2) 1848.4 9 1/27,3/2~ 6003.179 19) 12+&

 From least-squares fit to Ey, omitting transitions with multiple or uncertain placements.

¥ Adopted values, except where noted.

# The apparent discrepancy between Ey=3861.9 and E(level)=2131.2 (see table 3 in 1970Mul5) is resolved if Ey is taken as
correct and E(level) changed to 2141.2. This level probably corresponds to E(level)=2139.1 in 168Er(n,y) E=res.
@ Neutron capture state(S) cf. S(n)=6003.27 15 (2003Au03).

&

s-wave capture by even-even nucleus.

,y( 169 Er)

Iy normalization: 0.74 is deduced from 0,=2.74 8 (2006MuZX), and from the normalization given by 1970Mul5 (which was based
on 0,=2.03 47). Additional uncertainty introduced by new cross section is negligible. However, it should be noted that a
normalization factor of 0.48 9 would Be required if X (I(y+ce) to g.s.)=100. Absolute elemental cross section data from 2007ChZX
(Budapest measurements) are consistent with neither of these factors; they imply normalization factors that vary widely from one
transition to another and are typically At least an order of magnitude larger. new measurements are called for In order to resolve

these normalization discrepancies.

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1970Mu15,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2006MuZX,B
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168Er(n,y) E=thermal

1970Mul5 (continued)

7(169Er) (continued)

E, 1 te Ei(level) ¥ E; i Comments
27.6 2 144 92.13  (5/2)" 64.55 32"
6455 2 12.625 64.55  3/2° 0.0 1/2-
74.6 1 255 7456  5/2- 0.0 1/2°
84.9 1 0.53 11 177.03  (7)2)" 92.13 (5/2)" other Ey: 84.74 12 (2007ChZX; Budapest data).
%993@& 4 036 10
108.4 2 0.21 4 2854 (9/27) 177.03 (7/2)"
149.6 2 379 22414 72" 74.56 52"
151.5 2 4411 24357 I]2* 92.13 (5/2)"
159.59% 9 418 22414 72" 64.55 32"
167.4 1 0.57 12 24196 92~ 74.56 5/2"
1747 3 0.16 4
¥209.3 3 0.17 4
¥219.9 4 0.16 4
%545@ 4 0.09 4
2926 3 0.11 4 1386.87  1/2-3/2~  1094.36 1/2-,3/2"
*368.89 6 0.28 10
4208 2 0.25 6
4299/ 1 53f 11 654.05  (5727) 204.14 72"
4299/ 1 53f 11 11454 (5/27) 714.54 (3/2)"
43999 4 0.20 5
4702 4 246 562.04  (1/2)" 92.13 (5/2)"
4776 5 1.0 4
4975 1 8.6 17 562.04  (1/2)" 64.55 3/2"
507.1 2 0.95 22 59931 (3/2) 92.13 (5/2)"
524.8 1 286 599.31  (3/2)” 74.56 5/2-
5347 2 1.6 3 599.31  (3/2)” 64.55 3/2°
5450/ 6 027/ 8 769.51  (5/27) 224.14 72"
545.0/ 6 027/ 8 11454 (5/27) 59931 (3/2)"
562.0 2 235 562.04  (1/2)” 0.0 1/2- other Ey: 563.3 3 (2007ChZX; Budapest data).
579.3 4 0.17 4 654.05  (5/27) 74.56 5/2-
589.6 3 245 654.05  (5/27) 64.55 3/2°
599.2 2 398 59931 (3/2) 0.0 1/2-
616.8 4 0.32 9 860.10  (3/2+,5/2%)  243.57 72*
622.8 6 0.156 71454 (3/2)” 92.13 (5/2)" other Ey: 623.0 6 (2007ChZX; Budapest data).
¥631.5 4 027 8
640.0 2 0.84 18 71454 (3/2)" 74.56 5/2"
650.0 2 276 71454 (32)" 64.55 32"
¥663.0 6 0.64 23
665.1" 7 0.46 22 739.77  (7/27) 74.56 5/2"
X682.4 2 1.19 25
695.0 2 245 769.51  (5/27) 74.56 5/2" other Ey: 694.6 4 (2007ChZX; Budapest data).
704.9 2 2.0 4 769.51  (5/27) 64.55 3/2°
7145 2 4.9 10 71454 (3/2)” 0.0 1/2-
73220 2 439 1386.87  1/27,3/2" 654.05 (5/27)
¥756.5 3 0.40 9
760.78 2 0.488€ 9 853.4 52 92.13 (5/2)"
760.78 2 <0.28¢ 1360.1 124 599.31 (3/2)”
¥768.0 4 0.75 17
*772.1 3 1.439 30
779.4 5 0.52 13 853.4 52 74.56 52" other Ey: 779.34 19 (2007ChZX; Budapest data).
785.4 2 358 860.10  (3/2+,5/2%)  74.56 52~
787.98 3 0.9984 19 8534 52 64.55 32"

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1970Mu15,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2007ChZX,B
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1(?89Er101_3 From ENSDF 1665?Er101_3
168 Er(n,y) E=thermal  1970Mul5 (continued)
7(169Er) (continued)
E),T Iyie E;(level) r Ef J ’; Comments
787.98 3 0689 4 1386.87  1/273/2" 599.31 (3/2)"
795.6 2 255 860.10  (3/2+,5/2%) 64.55 3/2- other Ey: 795.0 3 (2007ChZX; Budapest data).
798.6 5 0.69 19 1360.1 124 562.04 (1/2)"
¥821.7 9 0.116
¥823.4 2 1.11 23
¥836.7 2 143
853.2 3 0.48 11 853.4 527 0.0 1/2-
¥858.7 3 0.32 8
¥870.5 3 0.98 23
¥896.1 2 1.01 21
%915.0 5 0.31 10
¥918.5 2 1.16 25
¥936.5 3 0.55 12
939.60" 25 0349 1117.30  (3/27) 177.03 (7/2)"
X944.4 3 0318
968.4 2 08317 11454  (5/27) 177.03 (72)"
¥978.5 2 0.53 11
989.6 2 5411 1081.72  (3/27) 92.13 (5/2)"
¥998.2 3 0.57 14
1002.1 2 1.00 23 1094.36  1/27,3/2" 92.13 (5/2)"
¥1013.8 2 255
1019.9 2 1.8 4 1094.36  1/27,3/2" 74.56 5/2- other Ey: 1019.92 20 (2007ChZX; Budapest data).
1029.8 2 235 1094.36  1/27,3/2" 64.55 32" other Ey: 1030.0 5 (2007ChZX; Budapest data).
1042.5 3 08979 111730  (3/27) 74.56 5/2-
¥1046.6 5 0.46 11
1052.6/ 2 20/ 4 111730 3/20) 64.55 32"
1052.6/ 2 20/ 4 11454 (52) 92.13 (5/2)"
1069.8%9% 10 02011 11454  (5127) 74.56 52"
¥1078.5 3 0.93 21
1094.5 3 6.9 14 1094.36  1/27,3/2" 0.0 1/2-
1117.8 4 06313 111730 (3/27) 0.0 1/2-
11219 5 0.23 6
¥1270.1 11 0.13 7
¥12753 7 0.42 18
¥1277.6 10 0.25 15
¥1291.9 7 0.19 6
12955/ 5 0318 13601 120 64.55 32"
1295.5/ 5 03118 138687 1273/2" 92.13 (5/2)"
1312.1 3 05212 1386.87  1/27,3/2" 74.56 52"
13154 6 0237
13225 3 04510  1386.87  1/2-,3/2" 64.55 32"
¥1330.8 4 0.30 8
¥1356.0 7 0.35 8
1359.6 5 047 11 1360.1 1249 0.0 1/2-
1387.0 4 0.34 8 1386.87  1/27,3/2" 0.0 1/2-
13933 6 0.28 8
¥1396.5 5 0.38 10
¥1407.9 4 0.42 10
¥1412.7 3 153
X14178 6 0.30° 9
¥1423.2 3 0.84 18
3765.2 8 036 10 (6003.17) 1/2* 22379 1/2,3)2
3777.8 11 0.176  (6003.17) 1/2* 20253 1/273/2°
3783.7 7 0.55 14 (6003.17) 1/2* 22194 12,32

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1970Mu15,B
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E,f L¥  Eevel) JT
381798 04112 (6003.17) 1/2*
382277 174 (6003.17) 12
3837.6 16 0.052  (6003.17) 1/2*
3861926  0.073  (6003.17) 1/2*
387797 153 (6003.17) 1/2*
389069  0.185  (6003.17) 1/2*
3040.18 0338  (6003.17) 1/2*
3956.0 13 0.104  (6003.17) 1/2*
397388 0246  (6003.17) 1/2*
4006.1 7 0.8217 (6003.17) 1/2*
402427 0225 (6003.17) 12
4047823 0095  (6003.17) 1/2*
4055.1 14 0.145  (6003.17) 172
407437 235 (6003.17) 1/2*
410547 06113 (6003.17) 1/2*
413598 0277 (6003.17) 1/2*
415478 0318  (6003.17) 12
4163.88 0297  (6003.17) 1/2*
4177.111 0196  (6003.17) 12
4183417 0093  (6003.17) 1/2*
41968 19 0052  (6003.17) 172
420789 0185  (6003.17) 1/2*
421957 0399  (6003.17) 172
429307 0276  (6003.17) 1/2*
432319 0113  (6003.17) 172
4335616 0052  (6003.17) 1/2*
435596 0429  (6003.17) 12
444947 03613 (6003.17) 1/2*
447357 0348  (6003.17) 12
4515111 03010 (6003.17) 1/2*
4519218  0.14 10  (6003.17) 12
453247 04410 (6003.17) 1/2*
461654 6012  (6003.17) 12
486035  0.184  (6003.17) 1/2*
4887.115 03113 (6003.17) 12
4908.8 4 10321  (6003.17) 1/2*
4922415 02711 (6003.17) 172
514297 076 16  (6003.17) 1/2*
528008  0.123  (6003.17) 1/2*
544104 306  (6003.17) 12
593824 6614  (6003.17) 12*
600247 0123  (6003.17) 12

T From 1970Mul5, except As noted.

168Er(n,y) E=thermal

1970Mul5 (continued)

Ef

7(169Er) (continued)

Y
Jf

Comments

2185.2
2180.4
2165.5
2141
2125.2
2112.5
2063.0
2047.1
2029.3
1997.0
1978.9
1955.3
1948.0
1928.8
1897.7
1867.2
1848.4
1839.3
1826.0
1819.7
1806.3
1795.3
1783.6
1710.1
1680.0
1667.5
1647.2
1553.7
1529.6
1488.0
1483.9
1470.7
1386.87
1142.8
1117.30
1094.36
1081.72
860.10
714.54
562.04
64.55
0.0

1/2,3/2
1/27,3/27
1/27,3/2~
1/2(—) ,3/2(—)
1/27.,3/2~
1/2,3/2
1/2,3/2
1/2,3/2
1/27,3/2~
1/2,3/2
1/2,3/2
1/27,3/27
1/27,3/2~
1/27,3/27
1/2,3/2
1/2(—) ,3/2(—)
1/27,3/2~
1/2(—) ,3/2(—)
1/2,3/2
1/20),3/20)
1/2,3/2
1/2,3/2
1/2,3/2
1/2,3/2
1/2,3/2
1/2,3/2
(1/2%)
1/27,3/27
1/27,3/2~
1/27,3/27
1/2,3/2
1/20),3/20)
1/27.,3/2~
1/2,3/2
(3/27)
1/27,3/27
(3/27)
(3/2%,5/2%)
(3/2)~
(1/2)~

3/2™

12~

other Ey: 3818.9 5 (2007ChZX; Budapest data).

other Ey: 3972.1 9 (2007ChZX; Budapest data).

other Ey: 4103.6 4 (2007ChZX; Budapest data).

other Ey: 4292.5 4 (2007ChZX; Budapest data).

¥ Relative Iy (1970Mul5); uncertainties include 20% assumed overall uncertainty. Corrected by authors for target self-absorption.

See comment with normalization to obtain absolute intensities.
# From '®7Er(n,y) (seen as impurity) (1966Ko003); value used by 1970Mul5 for energy calibration.

@ Assignment to 'Er uncertain.

& Includes components from 99.0y and 99.3y in 168 g,
¢ Reported uncertainty of 0.03 is most probably 0.30.
b Evaluator assumes that Iy=0.3 9, as reported by 1970Mul5, was intended to be Iy=0.30 9.

¢ Deduced from Iy=0.54 11 (total for both placements of 760.7y) and adopted relative branching from 853.0 level.

Continued on next page (footnotes at end of table)
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168E r(n,y) E=thermal  1970Mul5 (continued)

( 169Er) (continued)

4 Deduced from Iy=1.6 4 (total for both placements of 787.9y) and adopted relative branching from 853.0 level.
¢ For intensity per 100 neutron captures, multiply by 0.74.

f Multiply placed with undivided intensity.

8 Multiply placed with intensity suitably divided.

" Placement of transition in the level scheme is uncertain.
* y ray not placed in level scheme.



https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1970Mu15,B

63 Er 10176 From ENSDF 63 Er 1016
18 Er(n,y) E=thermal  1970Mul5
Legend

Level Scheme L< 20

Intensities: Iy per 100 neutron captures — L, <10%xIy*

I, > 10%xI*

Lo 856003 2SI EEPEET TN ST IEEn 308
QA WAHIIIAJITIYIITITITITIITITITITTTTTTITTINIITTITITIITINIINI IO
TS R T P T S T T D T SR S I T D P T E N SIS T R8N QD&Y
. SRS S S B T T TS S TS ISTETI LS I8 603,17
12,32 2237.9
127,312~ 22253
1/2,3/2 2219.4
12,32 2185.2
127,32~ 2180.4
12- 32~ 2165.5
1/207,320) 2141
12-32- 21252
1/2,3/2 2112.5
1/2,3/2 2063.0
12,32 2047.1
127,32~ 2029.3
1/2,3/2 1997.0
1/2,3/2 1978.9
12-32- 1955.3
12- 32~ 1948.0
127,32~ 1928.8
12,32 1897.7
1205) 3/205) 1867.2
12-32- 1848.4
1200 3200 1839.3
1/2,3/2 1826.0
1207 37207 1819.7
1/2,312 1806.3
1/2,3/2 1795.3
1/2,3/2 1783.6
1/2,3/2 1710.1
12,32 / \ 1680.0
1/2,3/2 1667.5
an®) / ¥ \ 1647.2
1/2-,3/2~ // \\ 1553.7
12-32- 1529.6
1/2-,3/2- % % 1488.0
1/2,3/2 1483.9
1/207,3120) % % 1470.7
127,32~ / \ 1386.87
1/2,3/2 / \ 1142.8
@) 1117.30
12-32- // W\ 1094.36
(Gr27) 1081.72
(3/2+,512%) 860.10
(G2~ 714.54
12)- 562.04
32~ 64.55
1/2- 0.0
16689 Eryg
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18Er(n,y) E=thermal ~ 1970Mul5
Level Scheme (continued) Legend
Intensities: Iy per 100 neutron captures I, < 2%xIy™
& Multiply placed: undivided intensity given I, < 10%x Iy
@ Multiply placed: intensity suitably divided Iy > 10% x Ty
,,,,,, » Y Decay (Uncertain)
&
o & 3
N QM 5’0 @T V® v S ¥ &
SN S vy T
N YD Je
SN SN o NG
1232 T IRLY Lo 1386.87
- TS S :
12+ | NONR N 1360.1
|
|
|
|
|
|
| ° :’&G '\?Q&Ov
| >N > S o ~N Yo 6
! N * QO 9 » 9 O oy
| Q& o N >
(5127 | TTIFXY s ene SO0 11454
- ‘ ! SIS :
(327) | | Sy FISE > 1117.30
— — | | N N N N v
12-3/2 ‘ ! ; 2 1094.36
(3127) ‘ : ! 1081.72
| | !
| | |
| | |
| | !
| | !
| | | ;
| | ! SRR
| oy o STOONED
| | ~ %) {c (‘Q AN N
3252 ! ! j RS RO 860.10
— + g O TNTTNTN
5/2 ! | w @ 853.4
[ [ ! I
| | | NN
! ! : P
(5127) ! ! ! & 769.51
| | |
| | !
312)~ | | [ 714.54
| | |
| | !
(127) v ! 1 654.05
| |
|
(3/2)~ | | 599.31
| |
12~ ! ! 562.04
|
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
|
| ‘
72+ ! ! 243.57
702" l 1 224.14
| |
a12)” | v 177.03
|
|
52)° l 92.13
52~ v 74.56
32~ 64.55
1/2- 0.0
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18Er(n,y) E=thermal  1970Mul5

Level Scheme (continued)

Intensities: Iy per 100 neutron captures
& Multiply placed: undivided intensity given
@ Multiply placed: intensity suitably divided

Legend

Iy < 2%xIy*
I, <10%x I’;"”
Iy > 10% = Iy
¥ Decay (Uncertain)

¥

3

>y oo 93X

& LN
(127) SLLS Sy 739.7
el T S T Tt R
(372) AN o O ¥ 714.54

| N

| o oF o
(5/27) ! F 5w RIS 654.05

: RSN

oA N

G2 ‘ §5FS LT 59931

i RS
172)~ ! R 562.04

|

|

|

|

|

|

|

|

|

! o

| N

| N

[ g D

- v

o) ! RGN 285.4
7+ | VS ey 243.57
o } S 24196
712" ‘ & 224.14

|
- ! 177.03

! S

| N

| NS N ~
(12)~ | VoY 92.13
5/2- v AN 74.56
302" v 64.55
1/2- 0.0
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