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From ENSDF - Evaluated August 2011 1419O II"61'1

Type

107Ag(a,ny)  1989Kr12

History

Author Citation Literature Cutoff Date

Full Evaluation

G. Giirdal and F. G. Kondev

NDS 113, 1315 (2012) 1-Aug-2011

Ea=14.5,17 MeV. Target: ~0.8 mg/cm? (for y-ray and yy coinc. measurements) and ~0.4 mg/cm? (for conversion electron
measurements), 98.9% enriched '°7Ag. The beams were provided by Jyvaskyla 90 cm cyclotron for y-ray measurements and
Debrecen 103 cm cyclotron for conversion electron and lifetime measurements. The energy of y-rays was measured at 90° angle to
the beam direction using a 15.5% Ge(Li) detector in Jyvaskyla and a 20% Ge(HP) detector in Debrecen. The intensities of y-rays
were measured at 125° angle to the beam direction using a 25% Ge(HP) detector in Jyvaskyla and a 20% Ge(HP) detector in
Debrecen. For yy coinc. measurements 25% Ge(HP) and 15.5% Ge(Li) detectors were used. For the detection of the low-energy
y-rays an extra LEPS detector at 55° was used in coincidence with the Ge(HP) and Ge(Li) detectors. ~20 million coinc events
were recorded. The conversion electron spectra were collected by a superconducting magnet lens spectrometer with Si(Li) detectors
positioned at 90° angle to the beam direction. Lifetime measurements using Doppler shift attenuation method were performed at
55°,90° and 125° angles to the beam direction using a 20% Ge(HP) detector.

Measured: Ey, ly, vy, ce, cep(t). Deduced: 1oy levels, y branching, mult., J, &, Typ.

101, Levels

E(level)T y# T Comments
0.0 7t
62.08 4 2+
202.39 4 3+
321.20 4 4t
334.09 4 2+ >4.9 ps
342.55 4 1* >4.9 ps
346.33 4 4+
366.52 4 (5
413.483 19 ()*
437.15 4 (5
541.24 4 3t 24 ps +17-6
568.40 3 O 1.9 ps +9-6
714.47 4 ®)* 1.4 ps +15-5
756.46 4 4,57 1.0 ps +4-2 J™: From Adopted Levels, but 2*,3%,47 57 6% in 1989Kr12.
Ty 2: Weighted average of T1/2(390y)=1.0 ps +8-3 and T/2(410y)=1.0 ps +4-2.
756.56 4 2”
793.04 4 4* 1.7 ps +10-5
799.849 17 (1)~ >2.0 ps
808.077 22 (8)” >2.4 ps
856.265 24 (67)
886.41 3 6)*
887.40 4 5
958.46 4 3+
97087 5 (4
989.84 4 2
1006.06 3 57) >1.7 ps
1017.87 5 9~ >1.2 ps
1020.81 4 5,6)*
1023.40 5 3~
1049.89 5 2t 1.0 ps +9-4
1062.71 5 4,5)
1118.46 11
1119.82 5 )~
1134075 (4,3)"
1176.23 5 2,3,4)
1190925  (1,2,3)"
1204.87 5 ) >1.1 ps
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110
491N, -2

From ENSDF

110
49102

107 Ag(a,ny)

1989Kr12 (continued)

101y Levels (continued)

E(level)t y# E(event Tyot
121680 6 (2.34)° | 1482356 (37)  >1.8ps

1230.05 4 1494.00 18 (7)

1239936 (1,23 | 1507.11 5

1254917  0°,1-,2" | 1529.70 24

1259.39 8 1561.77 11 (10)~

1280239 (%) 1562.99 8 0.97 ps +21-14
1303.23 16 1617.48 7

1390.70 9 1693.66 9

1441.75 6

 From least-squares fit to Ey’s.

 From DSAM.
# From the deduced y-ray transition multipolarities and band structure.

y("In)
E,F L # Ei(level) 7 E; i Mult. @ af Comments
45322 366.52  (5%) 32120 4+
56.40 2 856.265 (67) 799.849 (7)
90.826 8 55717  437.15  (5%) 346.33 4+
93.44 20 808.077 (8)" 71447 (8)*
94.35 10 6512 88740 5 793.04 4%
1159516  73.122  437.15  (5%) 32120 4*
1188196 442 I3 32120 4+ 20239 3*
131.28 8 314 56840  (6)* 43715 (5%)
131.63 8 334.09  2° 20239 3*
140.304 6 1000 39 20239 3+ 6208 2° Ml 0.198 a(K)exp=0.133 9
a(K)=0.1717 24; a(1)=0.0216 3;
a(M)=0.00419 6; a(N+..)=0.000823 12
a(N)=0.000767 11; a(0)=5.67x1075 8
143.940 6 289 13 346.33 4+ 20239 3t Ml 0.185 a(K)exp=0.14 3
149.80 2 89 4 1006.06  (57) 856.265 (67) MI 0.1656  a(K)exp=0.14 3
a(K)=0.1434 20; o(1)=0.0180 3;
a(M)=0.00349 5; a(N+..)=0.000687 10
@(N)=0.000639 9; a(0)=4.73x107> 7
154.90 14 568.40  (6)* 413.483 (7)*
165.42 9 958.46 3+ 793.04 4%
186.55 7 1249 1693.66 1507.11
194.92 10 152 54124 3% 34633  4*
198.81 4 38.620 1204.87  (47) 1006.06 (57) MLE2 0113  a(K)exp=0.087 6
201.10 4 1190.92  (123)  989.84 2~
207.17 3 523 54124 3% 334.09 2t Ml 0.0688  a(K)exp=0.058 4
a(K)=0.0597 9; a(L)=0.00742 11,
a(M)=0.001439 21; a(N+..)=0.000283 4
@(N)=0.000264 4; (0)=1.96x1075 3
209.80 4 94 5 1017.87  (9)~ 808.077 (8)° MLE2  0.09024 a(K)exp=0.079 5
215.36 5 8710 75656  2° 54124 3*
220.09 10 152 54124 3% 32120 4+
223.98 3 504 1230.05 1006.06  (57)
231.52 10 535 799.849 (7)" 568.40  (6)*
23331 4 173 989.84 2- 756.56 2~
234.70 6 474 43715 (5% 20239 3*

Continued on next page (footnotes at end of table)
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110 110
4910, -3 From ENSDF 101n, -3

107 Ag(a,ny)  1989Kr12 (continued)

y(1 101n) (continued)

B¢ L # E;(level) ¥ E; i Mult. @ of Comments
249.96 15 1239.93  (1,2,3)" 989.84 2
251.81 3 38918  793.04 4% 541.24 3% MLE2  0.051 10 @(K)exp=0.043 3
256.63 8 145  1390.70 1134.07 (4,3)"
259.12 5 128 6 32120  4F 62.08 2F
266.87 10 102340  3° 756.56 2~
272.018 15 174 4 334.09 2 62.08 2F MLE2  0.040 7 @(K)exp=0.0337 17
277.48 3 1858 148235 (37) 1204.87 (47)
280.459 15 202 8 34255 1* 62.08 2F MLE2 00376 @(K)exp=0.0310 18
284.24 10 1239 34633 4% 62.08 2*
287.93 5 385 856.265 (67) 568.40 (6)*
300.99 3 8.4 6 71447 (8" 413.483 (7)* MLE2  0.030 4 @(K)exp=0.029 3
¥315.64 3 875 E2M1  0.026 3 @(K)exp=0.0277 23
319.01 4 625 88740 5 568.40 (6)*
338.85 5 6311 54124 3% 20239 3%
358.12 6 3.64  1562.99 1204.87 (47)
363.24 4 143 111982  (0)” 756.56 2~
¥366.96 10
377.51 2 1176 113407  (4,3)” 756.56 2~ E2M1  0.0154 9 @(K)exp=0.0169 12
386.36 2 57216  799.849 (7)” 413.483 (7)* El 0.00423 6  (K)exp=0.005 3
@=0.00423 6; (K)=0.00369 6;
@(L)=0.000441 7; @(M)=8.50x107
12; a(N+.)=1.661x107> 24
@(N)=1.550x107 22;
®(0)=1.113x107° 16
389.93 3 977 756.46  (4,5)* 366.52 (5Y)  MIE2  0.0141 7 @(K)exp=0.0157 14
394.59 2 41611  808.077 (8)” 413.483 (7)* El 0.00401 6  @(K)exp=0.0041 3
@=0.00401 6; (K)=0.00350 5;
(L)=0.000418 6; x(M)=8.06x107>
12; a(N+.)=1.575x107> 22
@(N)=1.470x1075 21;
®(0)=1.056x107° 15
410.11 2 3229 756.46  (4,5)* 346.33 4%
413525 311 8 413.483 (7)* 00 7t MLE2  0.0119 4 (K)exp=0.0098 5
413.99 2 40 5 756.56 2~ 34255 1%
417.16 5 485 958.46 3% 54124 3%
419.65 8 3.14 117623  (2,3.4) 756.56 2~
422.48 4 798 756.56 2~ 334.09 2%
429.63 15 206 970.87  (4) 541.24 3%
43435 3 958 119092  (1,2,3)" 756.56 2~
43532 4 40 3 756.46  (4,5)" 32120 4% MLE2  0.01037 22 a(K)exp=0.0101 6
%438.15 20 0.7 6
442.82 7 3.6 7 856.265 (67) 413.483 (7)*
448.61 5 1313 989.84 2° 541.24 3%
449.22 4 12111 88641  (6)* 437.15 (5*)  MILE2 (K)exp=0.0093 9
45235 5 696 102081  (5,6)* 568.40 (6)* MIL,E2 @(K)exp=0.0093 13
47179 6 1217  793.04 4% 32120 4%
472.95 3 26315 88641  (6)* 413.483 (7)* MIL,E2 @(K)exp=0.0094 16
479.15 3 71819 54124  3* 62.08 2* M1,E2 (K)exp=0.0080 6
48334 5 375 123993 (1,2,3)" 756.56 2~
487.19 8 759 128023 (%) 793.04 4* M1,E2 @(K)exp=0.0096 22
a(K)exp: For 487.19y+487.94y.
487.94 17 806  1494.00 () 1006.06 (57)  MI,E2 @(K)exp=0.0096 22
a(K)exp: For 487.19y+487.94y.
498.31 7 125491  0°,1-2°  756.56 2
501.10 6 8.110 1507.11 1006.06  (57)
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110 110
49 In61 -4 From ENSDF 49 In(, 1 -4

107 Ag(a,ny)  1989Kr12 (continued)

y(1 101n) (continued)

E, ¥ L¥  Eleve) I E/ o M@ of Comments
502959 416 125939 75646 (4,5)"
5207513 517 88740 5 366.52 (5%
5338311 9510 97087  (4) 437.15 (51
541.038 1067  887.40 5 34633 47 MI1,E2 a(K)exp=0.0061 7
54390 10 33410 156177  (10)° 1017.87 (9  MILE2 (K)exp=0.0068 4
554.09 7 756.56 2 20239 3+
566247 47017 88740 5 32120 4+ M1,E2 a(K)exp=0.0054 4
568416 1293 568.40  (6)* 0.0 7 MI1,E2 a(K)exp=0.0052 3
569.06 19 648 100606 (5)  437.15 (5%
590652  30.117  793.04 4% 20239 3+ MI,E2 a(K)exp=0.0044 4
592.04 20 958.46 3% 366.52 (5%
599.635 16115 161748 1017.87 (9~  MILE2 a(K)exp=0.0029 4
612195 13711 95846 3% 34633 47 MI1,E2 a(K)exp=0.0034 6
613.1620 478
6159510 194 95846 3% 34255 17
624416 495 95846 3% 334.00 2+
637273 11613 95846 3% 32120 4
647.27 4 989  989.84 2° 342,55 1%
649.68 5 12113 970.87 () 32120 4
6507410 7212 1507.11 856.265 (67)
655.73 5 989.84  2° 334.09 2%
674.53 5 8716 102081 (56" 34633 4+
677.12 15 1023.40  3° 346.33 4+
689.27 10 102340 3" 334.09 2+
694445 16815  756.56  2° 62.08 2
696.184 23022 106271 (45  366.52 (5%
*699.38 5 8.9 14
702.07 19 102340 3° 32120 4%
707344 16720 1049.89 2% 34255 17
7143710 914 71447 (®)* 0.0 7 M1,E2 a(K)exp=0.0028 2
715728 204  1049.89 2% 334.09 2%

716.37 10 576 1062.71 (4,5) 346.33 4%
741.52 10 338 1062.71 4.5) 321.20 4%

751.93 10 16.5 11 1118.46 366.52  (5%) M1,E2 a(K)exp=0.0026 3
756.03 6 8115 958.46 3* 202.39 3%

768.45 5 13.4 10 970.87 4) 202.39 3%

773.24 23 728 1529.70 756.46 (4,5)*

777.32 6 264 1119.82 0)~ 34255 1*

787.48 6 768 989.84 2 202.39 3%

799.83 2 248 5 799.849 (1)~ 0.0 7* El 0.000801 72 a(K)exp=0.00082 4

@=0.000801 12; a(K)=0.000700 10;
a(L)=8.20x107 12;
a(M)=1.580x1075 23;
@(N+..)=3.11x107°
@(N)=2.89x107% 4; 2(0)=2.14x10""7 3
808.09 3 97.124  808.077 (8)” 00 7t El 0.000784 11 a(K)exp=0.00066 5
@=0.000784 11; a(K)=0.000686 10;
@(L)=8.03x107> 12;
a(M)=1.547x1075 22;
@(N+..)=3.04x1076
a(N)=2.83x1070 4; 2(0)=2.09x10"7 3
813.00 15 3.89  1134.07 (43" 32120 4%

817.44 17 29915 1617.48 799.849 (1)~
821.00 17 1023.40 3 202.39 3%
822.21 10 209 12 1259.39 437.15  (5%)

Continued on next page (footnotes at end of table)
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49103

From ENSDF

110
4910y -5

107 Ag(a,ny)

1989Kr12 (continued)

E,¥ L* E;(level) ¥ E;
829.86 10 286 117623  (23.4)  346.33
842.22 10 117623 (2,34)  334.09
855.01 10 117623 (234)  321.20
85653 <41 856.265 (67) 0.0
857.11 20 1190.92  (123)  334.09
87039 10 9316 121680  (23.4)F  346.33
873.35 5 8916 1441.75 568.40
882697 816 121680  (23.4)"  334.09
883.76 8 889  1230.05 346.33
895.70 10 121680  (234)"  321.20
896.31 6 509 95846  3* 62.08
90592 10 399 123993 (1,23  334.09
912.41 8 125491 07,1-2" 34255

¥921.36 10 9.8 11
¥923.10 15 879
927.74 5 569  989.84 2° 62.08
961323 25817 102340 3~ 62.08
969.14 15 475  1303.23 334.09
987.81 4 1049.89 2+ 62.08
1020.84 6 17.412 102081  (5,6)* 0.0
1069.92 6 7313 1507.11 437.15
1114.15 6 117623 (2.3.4) 62.08
1140.60 20 559  1507.11 366.52
1177.93 10 1239.93  (123)  62.08

 Additional information 1.

 From #=90° and Ea=17 MeV.
# From yy coinc at §=125° and Ea=17 MeV. (Iy(140.304)=1000).
@ From a(K)exp in 1989Kr12.

* v ray not placed in level scheme.

y(1 10In) (continued)

/4
I

2+
2+
7+
(5
2+
(5
2+

Mult. @ a? Comments
MIL,E2 a(K)exp=0.0014 4
MI,E2 a(K)exp: 0.0013 3 for 921.36 + 923.10 y's.
MIL,E2 a(K)exp: 0.0013 3 for 921.36 + 923.10 y's.
El 0.000556 8  a(K)exp=0.00044 11
@=0.000556 8; a(K)=0.000486 7;
a(L)=5.67x1073 8; a(M)=1.092x1073
16; a(N+..)=2.15x107° 3
@(N)=2.00x107°% 3; (0)=1.484x10"7 21
MI,E2 a(K)exp=0.0014 5
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49 In61 -6 From ENSDF 14]9011161 -6

Legend
107Ag(o,ny)  1989Kr12

— I, < 2%xI@

max
Level Scheme — > L <10%xIy
I, > 10% I

Intensities: Type not specified o Coincidence
o Coincidence (Uncertain)
¥
N N
~
%gf $
~ <
o & 1693.66
9 oy
¥y @ 5
A o %
s 8 NS
—o—¢— > o S 1617.48
o o ™
U A A P SRS 1562.99  0.97 ps +21-14
(10)~ oS SER: YA NS A 1561.77
ATy eSSy F 0.
S S S Sy 1529.70
_ Y D 1507.11
) P4 o 1494.00
€N &£ X 148235 >1.8ps
© 1441.75
& °
; N 1390.70
~N v
w X
ey\v Qs r\QQ v\-
e ~ <o
- & VS 1303.23
(&) P 1280.23
N )
_ W% 1259.39
0-,1-,2 1254.91
G 1204.87 >1.1ps
“4.3)" 1134.07
ON 1017.87 >1.2ps
57) 1006.06  >1.7 ps
67) 856.265
(N~ 799.849  >2.0ps
4 793.04 1.7 ps +10-5
2 756.56
“.5) 756.46 1.0 ps +4-2
© 568.40 1.9 ps +9-6
(C2D) 437.15
(5h) 366.52
1" 342.55 >49ps
2+ 33409 >49ps
7+ 0.0
110
49 INg




110 110
49 In61 -7 From ENSDF 49 Inél -7
107Ag(a,ny)  1989Kr12 Legend
. - > max
Level Scheme (continued) Iy < 2%x1,™
— ‘ — I, <10%xI}
Intensities: Type not specified > L, > 10%xIy*
° Coincidence
(1,23)" 1239.93
_ A 1230.05
N
@347 - oo 5 2 1216.80
@) S Oy & 1204.87 >1.1ps
123" S oy 1190.92
S9N Y -
234) SR TS 1176.23
(43)" o N 1134.07
=L N S 2N o \s
O SR Ny —— 1119.82
R . 1118.46
SEF > Y 80
(4.5) MINE-IFSIO oo SO g 106271
= SRENEON '@oi@iﬁb‘dfé& @7@7$ 1049.89 1.0 ps +9-4
3- SN 1023.40
G.6)F S 1020.81
)" 1017.87  >1.2ps
60) 1006.06  >1.7ps
2~ 989.84
(8)~ 808.077  >2.4ps
2= 756.56
© 568.40 1.9 ps +9-6
(C29) 366.52
4+ 346.33
= 342,55  >4.9ps
2+ 334.09 >49ps
4+ 321.20
3t 202.39
2t 62.08
7+ 0.0
110
49 g}
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49 In61 -8 From ENSDF 49 Inél -8

Legend
107Ag(a,;ny)  1989Kr12

—— I, < 2%xI@

. max
Level Scheme (continued) Iy <10%xLy

> L, > 10%xI*

Intensities: Type not specified ° Coincidence
o Coincidence (Uncertain)
w 33
o A
Qe“;? e ,\;9 28 5o >
> & 0 NN C oy
(57) P SN A MRS L9 9 S o 1006.06  >1.7 ps
FEEET TP e @ o T WIS — ; =
2 R N LMY — 959.84
@) 4o FEETIIFNE g SO 970.87
P RS A 958.46
SYTSFe IY
FELS s S
N QO T O
5 STTIX IS S 887.40
2 O-@- V- — L ™ ~ o — -
© N R S 88041
) EXCE & IO o o 856.265
9y AV F ¥ :
S"'c«;’w Ly S &
8)~ e° @'ﬁgf'&;ﬁ e 808.077  >2.4ps
Un B SR S X 799.849  >2.0 ps
4r FEEE 793.04 1.7 ps +10-5
BN
2- RGN 756.56
®)* 71447  14ps+15-5
© 568.40  1.9ps +9-6
3t 54124  2.4ps+17-6
(€29) 437.15
e 413.483
(€3] 366.52
4+ 346.33
1+ 342.55 >49ps
2t 334.09  >49ps
pe: 321.20
3+ 202.39
2t 62.08
7+ 0.0
110
49 Ing;
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49 In61 -9 From ENSDF 49 Inél -9
107Ag(o,ny)  1989Kr12 Legend
. max
Level Scheme (continued) Iy < 2%xI,
— )< 10%><I$‘”
Intensities: Type not specified —> L, > 10%xIy*
o Coincidence
> S
¢ & -
KNSR QA
f{;/ > OT \@'\/ \Qf
2T
45" ¥ Aiﬁf 75646 1.0 ps +4-2
7S
@) NS 714.47 1.4 ps +15-5
Q)
&
3
¢ N
S v &
éf ST :@ PN NG
s N
©* Sl e 4 S8 56840 1.9 ps +9-6
pvs w9 _ N 541.24 2.4 ps+17-6
PN »
vl} \,\I (’b:) \Q:y i)
NS o
+ »§> @Q ec‘cl «L\fs \(\GF 42,;& 8’
(5+) ;Y9 A S S 437.15
(71 SIS S p— 413.483
57 FF X e E¥ 366.52
4+ N 346.33
1+ N ig;f\‘\‘" 342.55 >49ps
2* S 334.09 >49ps
ye: $\ \ 321.20
S
N
- M 202.39
2+ 62.08
7+ 0.0
110
49 Ing;
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