$Gey,-1 From ENSDF - Evaluated July 2013 32Ge

37"

1

%Zn(a,ny)  1997Be65,1975Eb05,1979A108

History
Type Author Citation Literature Cutoff Date
Full Evaluation C. D. Nesaraja NDS 115, 1 (2014) 31-Jul-2013

1997Be65: Ea=13-23 MeV; Ey, Iy, y yield functions, yy coin, y(6), linear polarization of G.

1980KiZT: Ea~45 MeV. Measured: Tj/, by delayed coincidence method.

1979A108: Ea=11.8, 14 and 16.5 MeV. Measured: Ey, Iy, y(6) and Ty, by DSA.

1975Eb05: Ea=13-22 MeV. Ey, yy coincidences, Iy, y(6), v yield functions and delayed yy coincidences.
1976Eb02: Ea=12.5-16 MeV. Ey, Iy, linear polarization and Ty, by DSA.

1974F012: Ea=10-14 MeV. Ey, yy coincidences, Iy, y(6), y yield functions and y linear polarizations.
Others: 1973Ha09, 1975Sc25.

Ge Levels

E(level)T ik T2 @ Comments
0.0 512~
86.79 6 1/2-

232755 3 *

374.025 32

398.00 6 9/2%* 2.79 us 6 Ty/2: from delayed coincidence method (1980KiZT,1983Fu21,1983Sh47).

812.25 5 5/2+# Ty/2: 0.90 ps +14-21 (1979A108) and 1.25 ps 25 (1976Eb02) give unacceptably large
transition rates for the 414y (E2). The T/, measurements were made by DSA of

the 812y which, however, is a doublet also depopulating the 1210 level.
J7: 5/2% consistent with y(6) and side feeding of 1997Be65.

862.02 5 7/2_# 1.9 ps +6—4 772 725 from y(0) and yield ratio of 862y (1975Eb05).
Ti/2: 2.4 ps 5 (1976Eb02).
933.12 5 5/2’# >1.7 ps 772 5209 from y(6) and yield ratio of 933y and y(0) of 847y (1975Eb0S).
994.94 9 1/2~ 0.62 ps +21-10  J*: 5/2 from y(6) of 762y (1979A108).
1159.96 10  3/2~ J7: J=3/2,5/2 are possible from side feeding excitation function (1997Be65).
1195.75 6 52~ 1.0 ps +7-3 J7: 5/2 from y(6) 822y (1979A108); J7=5/27; J=3/2,5/2 are possible from side
feeding excitation function (1997Be65).
1210.18 7 7/2* J7. 7/2%; J=5/21/2 are possible from side feeding excitation function (1997Be65).
1278.37 16  1/27,3/2~
1307.05 10 3/2~ J7: 3/27; J=1/2,3/2 are possible from side feeding excitation function (1997Be65).
1350.62 7 11/2+# 0.49 ps +17-11  T7: 11/2%) from y(6) and yield ratio of 953y (1975Eb03,1974Fo012).
Ty/2: 0.76 ps 15 (1976Eb02).
1407.23 7 13/2+# 1.18 ps +35-21  J*: 13/2™) from y(6) and yield ratio of 1010y (1975Eb05,1974F012).

4 Ty/2: 0.97 ps 19 (1976Eb02).
1414.82 7 5/2~

1430.13 6 9/2‘# 0.83 ps +21—14  J7: 9/2) from y(6) and yield ratio of 1431y (1975Eb05).
Ty/2: Other: 0.51 ps 10 (1976Eb02).
1432.70 8 3/2* 1.4 ps +10-5 J7: 7/2 most probable from y(6) of 620y (1979A108).
146597 7 92+
1478.70 6 7/2_# 0.35 ps +97—-17  J*: 3/2,5/2,7/2 from y(6) (1979A108); 7/2~ (1997Be65).
1539.06 10  3/2~ J7: 3/27; J=1/2,3/2 are possible from side feeding excitation function (1997Be65).
1590.85 8 7/2* 0.76 ps +28-21  J™: 5/2,7/2,9/2 from y(6) (1979A108); J*=7/2"; J=5/2,7/2 are possible from side

feeding excitation function (1997Be65).
1601.44 7 5p2+#
161099 7 52°*
161328 7 72°% >0.69% ps
1666.38 10 1/20)
1726.03 21 1/27,3/2~
1763.48 24 1/2*
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%9Ge,,-2 From ENSDF $2Ges;-2

Zn(a,ny)  1997Be65,1975Eb05,1979A108 (continued)

%9Ge Levels (continued)

E(level)T yri Ty @ Comments

1767.05 15 327 *

1882.47 11 520%

1890.14 18 327 *

1919.689  72°*

192028 7 9~ * >1.0% ps J*: 5/2,9/2 from y(8) with J=9/2 more probable (1979A108); 9/2~ (1997Be65).
2000.73 s

2009.94 27 327

2012579 s

2018.06 7 13/2+# >1.4% ps 772 13/2%) favored from () and yield ratio of 668y (1975Eb05);

J=13/29,15/2() most probable from y(#) and yield function of 668y
(1974F012); 13/2% (1997Be65).

202524 9 5p+*

2057.61 10 520 J7: 5/2(2); J=5/2,7/2 are possible from side feeding excitation function (1997Be65).
2067.55 11 52~ *
2119.28 9 11/2* J7: 11/2% (1997Be65).

E(level): inferred from coincidence data showing a 712y feeding 1407 level
(1974Fo12). This level not seen by 1975Eb0S. However, since they do see a
712y, they cannot rule it out (1975Eb05).
21435 3 7/2%,9/2*
2148577 92
2151.30 11 9/2*F
217827 15 7/2+*

2223177 9 *

2236.5 3 3/2° J*: 3/27; J=3/2,5/2 are possible from side feeding excitation function (1997Be65).
224638 21 521
2248.13 8 1172~ 0.49% ps +28-21  J*: 9/2,11/2 most probable from y(6) (1979A108); J*=11/27; J=9/2,11/2 are

possible from side feeding excitation function (1997Be65).
2258099 9~
2353.77 18 52~
2370.14 12 52~

2386.53 18 9/2~ J*: 9/27; J=9/2,11/2 possible from side feeding excitation function (1997Be65).
2462.11 15 1127 %
2483.12 8 15/2+# 1.0% ps +6—4 E(level): two closely spaced levels at 2483.5 5 and 2483.6 5 deexciting by 1132.9

and 1076.1 y rays, respectively, were proposed by 1975EbOS and 1976Eb02.
From the variation of the relative intensity of these y rays 1979Pal3 and
1982Pa03 assign both of them to one level.

Ty/2: from 1133y. Ty/p=0.62 ps +49-21 from 1076yy. Authors (1979A108) treated
these two y’s as being from different levels.

J7: 15/2% from y(6) and yield ratio of 1133y (1975Eb05).

2500.45 16 52~ *
255228 12 112°%
2553.86 13 7/2+*
2569.70 10 72~ *

2584.60 19

2580.68 21 13/2+#

2604.08 19

2615.38 14 11/2*

2621.17 14 (9/2%) J7: (9/2%) assuming 603y and 596y to 13/2% and 5/27" levels to be E2 (AJ=2)

since these were observed in prompt yy coincidences (1997Be65).
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From ENSDF

69
320373

66 Zn(a,ny)

1997Be65,1975Eb05,1979A108 (continued)

%9Ge Levels (continued)

E(level)T yri Ty @ Comments
2637.47 10 92+
2638.78 12 9/2+#
2654.69 22
2730.039  132°#
275494 9  172+% 0.48%& ps +28-21  Tys: 0.33 ps 7 (1976Eb02).
2814.83 11 132°%
2834.099  132°#
2856.20 18 5/27,7/2"
2869.4 3
2887.3 3
2902.33 10 15/2+#
2909.94 23
3075.80 19 112°%
3075818  152°% 0.32 ps 7 172 1525 from y(6) and yield ratio of 1669y (1975Eb05); J=13/2(+),15/2(+)
consistent with y(6) yield ratio of 1669y (1974Fo012).
Ty/2: from 1976Eb02;>0.69 ps (1979A108) at both 14.0 MeV and 16.5 MeV.
3092.4 3 12 #
3095.3 3
314431 12 9p~*
3157.15 11 17/2+#
3207.85 11 15/2% J7: 15/2%; J=13/2,15/2 possible from the side feeding excitation function (1997Be65).
3256.2 3
3291.66 21
334325 16 727
3361.3 3
3395.83 12 152 *
3508.18 11 15/2% J7: 15/2%; J=13/2,15/2 possible from side feeding excitation function (1997Be65).
3519.56 22
3541.1 3 72
3559.96 16
3562.1 3 11/2+#
3605.03 13 1727 #
3636.78 22
3645.09 12 112°%
3666.73 10 1727 %
3721.54 22
374891 10 192~ *
3759.7 3
3813.68 14 132°%
3925.8 4 15/2* J7: 15/2%; J=13/2,15/2 are possible from side feeding excitation function (1997Be65).
3939.99 22 13/2+#
3956.11 16 13/2+#
3963.74 13
3990.4 4
4067.71 10 19/2~%
4107.7 4
4267.09 19 21/2-

Continued on next page (footnotes at end of table)
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9 Ge,,-4 From ENSDF $2Ge;-4

Zn(a,ny)  1997Be65,1975Eb05,1979A108 (continued)

9Ge Levels (continued)

 From least squares fit to Ey data.
¥ From Adopted Levels. Supporting arguments from this reaction are given in comments.
# The spin unambiguously determined from the side feeding excitation function is consistent with the results of y(6) (1997Be65).

@ By DSA at Ea=11.8 MeV, unless noted otherwise (1979A108). For comparison, Ty, from 1976Eb02 are also shown and should

be considered as upper limits since cascade feeding from higher levels was not taken into consideration.

& By DSA at Ea=14 MeV (1979A108).
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%6Zn(a,ny)  1997Be65,1975Eb05,1979A108 (continued)

y(¥Ge)

vy coincidences from 1975Eb05.
Linear-polarization data are from 1997Be65 (1975Eb0S), corrected for internal conversion.

E, L¥  Eevel) IT B, Mt 5@ ot Comments
86.8 1 86.79  1/2° 0.0 5/2°

1153 1 0.105 146597 92  1350.62 11/2*

141.3 1 0.20 3 37402  3/2° 23275 3/2°

1459 1 2265 23275 3/2° 86.79 12~ MI+E2 +0.167  0.033 4 a(K)=0.029 4; a(L)=0.0031 4; a(M)=0.00047 6
a(N)=3.0x107> 4
Lin pol=-0.07 7.

165203 41 398.00  9/2* 23275 3/2° E,,L,: Seen in yy by 1975Eb0S with Iy/Iy(398y)=0.04 I at

E=16 MeV and 90°. Not reported by 1977Be65.
16871  <0.1 1601.44 52+  1432.70 3/2*
23272 89516 23275 3/2° 00 52 MI+E2 +103 0.020 4 a(K)=0.018 4; a(L)=0.0020 4; a(M)=0.00029 6

241.7 3 0252 3075.81  15/27 2834.09 13/2= MI+E2 +0.053 0.00797 14

255.8 2 0.66 2 1465.97  9/2* 1210.18 7/2* MI+E2 +0.11 2 0.00707 13

271.7 2 <0.1 275494  17/2*  2483.12 15/2*

287.2 1 11.6 2 374.02  3/2° 86.79 1/27 MI+E2  +0.03 3 0.00518
302.9 1 0.10 1 2223.17  9/27 1920.28 9/2~ M1 0.00454
304.1 2 <0.1 2552.28 1127 2248.13 11/27

306.3 2 0.132 1919.68  7/27 1613.28 7/2~ M1 0.00442
318.8 1 <0.1 4067.71  19/2= 374891 19/2~

330.6 5 <0.1 1763.48  1/2* 1432.70 3/2*

346.2 5 0.30 1 3075.80  11/2= 2730.03 13/2= MI+E2 -094 24 0.0054 7
346.7 3 2569.70  7/27 2223.17 9/27
351.0 2 0472 3508.18  15/2%  3157.15 17/2* MI+E2 -0.02 4 0.00319

374.0 1 3817 374.02  3/27 0.0 5/2°
3913 1 0.38 2 1601.44  5/2* 1210.18 7/2* MI+E2 -0.257 0.00262 10

@(N)=1.8x107 4

Lin pol=-0.07 5.

@(K)=0.00711 13; a(L)=0.000744 14; a(M)=0.0001113 20
@(N)=7.26x107° 13

@(K)=0.00631 17; a(L)=0.000660 12; «(M)=9.86x107> 18
@(N)=6.43x1070 1]

@(K)=0.00462 7; a(L)=0.000482 &; a(M)=7.20x107> 11
a(N)=4.71x107% 7

Lin pol=-0.18 4.

@(K)=0.00405 6; /(L)=0.000422 6; a(M)=6.30x10"> 9
@(N)=4.13x107° 6

Lin pol>0.

@(K)=0.00395 6; a(L)=0.000411 6; a(M)=6.13x10"> 9
@(N)=4.01x107° 6

®(K)=0.0048 6; a(L)=0.00051 7; a(M)=7.6x107> 10
@(N)=4.8x107° 6

@(K)=0.00284 5: a(L)=0.000295 5; a(M)=4.41x1075 7
@(N)=2.89x1070 5
Lin pol<0.

@(K)=0.00234 9; a(L)=0.000243 10; a(M)=3.62x107> 15
@(N)=2.37x1076 9
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6Zn(a,ny)

1997Be65,1975Eb05,1979A108 (continued)

7(69Ge) (continued)

E,f L¥  Elevel) I B, Mt 5@ at Comments

398.0 1 100.0 I 398.00  9/2* 0.0 5/2-

398.0 1 042 121018 7/2% 812.25 5/2F

40092  <0.1 406771  19/2  3666.73 17/2~

402.2 3 032 3157.15 172% 275494 17/2*

4143 1 2164 81225 5)2% 398.00 92F  E2 0.00429 @(K)=0.00382 6; /(L)=0.000405 6; a(M)=6.03x107 9
®(N)=3.80x107° 6
Lin pol=+0.21 7.

41433 <01 314431 92~ 2730.03 13/2~

4344 1 0712 202524 52t  1590.85 7/2*  MI+E2 +0.1853 0.00198 @(K)=0.001772 25; a(L)=0.000183 3; a(M)=2.74x107> 4
a(N)=1.79%x107° 3
Lin pol=-0.05 74.

4383 1 2755 81225 52% 374.02 32~ El 9.81x107%  a(K)=0.000877 13; a(L)=8.96x107> 13; a(M)=1.335x107> 19
@(N)=8.65x10"7 13
Lin pol=+0.34 7.

43855  <0.05 3075.80 112~ 2637.47 9/2F

4413 3 032 192028 92~  1478.70 72~

453.0 3 0212 3207.85 152% 275494 172+ MI+E2 —0.024  0.001753  a(K)=0.001562 23; a(L)=0.0001610 24; a(M)=2.41x107> 4
@(N)=1.581x107° 23
Lin pol<0.

464.0 2 0272  862.02 7/2° 398.00 92*  El 8.48x107*  a(K)=0.000758 11; a(L)=7.74x107> 11; a(M)=1.154x107> 17
@(N)=7.49%x1077 11
Lin pol=+0.4 3.

465.0 3 0.16 2 2483.12  152* 2018.06 13/2* MI+E2 +0256  0.001725  a(K)=0.00154 4; @(L)=0.000159 5; a(M)=2.37x1075 7
@(N)=1.55%x107° 4

48173  <0.1 2730.03  13/2” 2248.13 112~

487.9 2 0.183  862.02 7/2- 374.02 32 E2 0.00254 @(K)=0.00226 4; a(L)=0.000238 4; «(M)=3.55x107> 5
@(N)=2.25%x107° 4
Lin pol=+0.6 3.

51822 031  4267.09 2172~ 374891 19/2~

52932  <0.1 3605.03 172~ 3075.80 11/2~

539.8 2 2909.94 2370.14 52

540.2 2 314431 92~ 2604.08

545.6 1 0.66 2 147870  7/2° 933.12 572~ MI+E2 -0.192  1.17x1073  «(K)=0.001042 I6; a(L)=0.0001071 16; a(M)=1.601x10"> 24
@(N)=1.052x107° 16
Lin pol=-0.14 0.

552.1 1 041 2018.06 13/2* 146597 9/2*

559.12 1.6 3 933.12  5/2- 374.02 32~  MI+E2 -121 0.00143 4  a(K)=0.00128 3; a(L)=0.000133 3; a(M)=1.98x107> 5
@(N)=1.28x107° 3
Lin pol=+0.2 1.

559.3 2 031 202524 572 146597 9)2F

568.1 2 041 1430.13  9/2° 862.02 7/2~

569.3 I 0.052 3645.09 112~ 3075.80 11/2~

579.5 2 0201 81225 52% 232.75 3/2°
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6Zn(a,ny)

1997Be65,1975Eb05,1979A108 (continued)

7(69Ge) (continued)

E,f L¥  Eevel) I By Mue® 6@ at Comments

591.02 02210 3666.73 172~ 3075.80 11/2~ MI+E2 —0.073 9.58x107* @(K)=0.000856 13; a(L)=8.78%1075 13; a(M)=1.312x107> 19
@(N)=8.64x10"7 13

59171 021 374891  19/2 3157.15 172t El 4.68x10~* @(K)=0.000419 6; a(L)=4.27x107° 6; a(M)=6.36x107° 9
a(N)=4.14x1077 6
Lin pol=+0.5 3.

59602  0.105  2621.17 (9/2%) 2025.24 5/2*

59794  0.152  2012.57 5/2° 1414.82 52 MI+E2 +1.02  0.001156 ®(K)=0.00103 5; a(L)=0.000107 5; «(M)=1.59x107> 8
@(N)=1.03x1070 5
Lin pol=+0.0 1.

603.12 0235 2621.17 (9/2%) 2018.06 13/2*

60402 0225 146597 9)2* 862.02 7/2~  El 4.46x10~* @(K)=0.000399 6; a(L)=4.07x107> 6; a(M)=6.06x10"° 9
a(N)=3.95x1077 6
Lin pol=+0.3 2.

606.0 2 3508.18  15/2%  2902.33 15/2*

610.8 7 0492  2018.06 13/2* 1407.23 132t MI+E2 202  121x1073 2  «(K)=0.001080 20; (L)=0.0001123 27; a(M)=1.67x1075 4
@(N)=1.080x107° 20
Lin pol<0.

61372  0.132 263878 92 202524 5/2%

62025 021 2637.47 92t 2018.06 13/2*

62041 052 143270  3/2* 812.25 5/2*

62072 042 2638.78  9/2t  2018.06 13/2*

62082 032 994.94  1/2- 374.02 3/2°

629.3 1 1.052 862.02  7/2- 23275 3/2= E2 1.18x1073 @(K)=0.001057 15; a(L)=0.0001100 16; a(M)=1.640x1073 23
@(N)=1.055x107° 15
Lin pol=+0.30 /5.

65371 081 1465.97  9/2* 812.25 52% E2 1.06x1073 @(K)=0.000949 74; a(L)=9.86x107° 14; a(M)=1.471x107> 21
@(N)=9.48x1077 14
Lin pol=+0.6 2.

662.0 3 4267.09  21/2~  3605.03 17/2~

667.51 75013 2018.06 13/2* 1350.62 11/2t MI+E2 +1.92  9.44x107* 18 «(K)=0.000842 16; a(L)=8.73x107> 16; a(M)=1.302x107> 24
@(N)=8.43x1077 16
Lin pol=-0.27 5.
Mult.: from linear-polarization data (1976Eb02,1997Be65).
&5: Other: +0.58 +7—4 (1975Eb05).

66991 032 2148.57  9/2- 1478.70 7/2-

67192 <0.1 4067.71  19/2~  3395.83 15/2~

67322 021 374891 192~ 3075.80 112~ E2 9.79%x10~% @(K)=0.000874 13; a(L)=9.07x1075 13; «(M)=1.353%107> 19
@(N)=8.73x1077 13
Lin pol=+0.3 3.

67403 073 3157.15  17/2%  2483.12 1527 MI+E2 +0454 7.59x107* 13 a(K)=0.000678 12; a(L)=6.96x107> 12; a(M)=1.040x107> 18

a(N)=6.82x1077 ]2
Lin pol=-0.3 3.
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6Zn(a,ny)

1997Be65,1975Eb05,1979A108 (continued)

7(69Ge) (continued)

E,f L+ Eievel) ” B, Mult.# 5@ ot Comments
68022 0222 161328 7/2° 933.12 52~  MI+E2 +0.04 3 7.01x107% @(K)=0.000627 9; (L)=6.42x107> 9;
@(M)=9.59x1076 14
a(N)=6.32x10"7 9
70052 042 933.12  5/2° 23275 3/2~  MI+E2 +0.34 3 6.80x107% 11 a(K)=0.000608 10; a(L)=6.23x107> 10;
@(M)=9.31x1076 /4
@(N)=6.12x10""7 10
Lin pol=-0.49 24.
710.83 <0.1 21435  7/2t.92% 1432770 3/2*
712.1 1 178 3 2119.28  11/2* 1407.23 13/2t  MI+E2 +0.01 1 6.34x1074 @(K)=0.000567 8; a(L)=5.80x107> 9;
(M)=8.67x107° 13
a(N)=5.71x10"" 8
Lin pol=-0.10 7.
71222  <0.1 2178.27 2% 1465.97 9/2*
71853 <0.1 2148.57 92 1430.13 9/2-
72382 0396 1919.68 72 119575 52-  MI+E2 -133 0.00073 3 @(K)=0.000654 24; a(L)=6.7x107> 3;
®M)=1.01x107 4
@(N)=6.55x10"7 23
Lin pol=+0.20 15.
72452 041 192028 92 119575 52- E2 8.00x1074 @(K)=0.000715 10; a(L)=7.40x1073 11;
(M)=1.104x1073 16
a(N)=7.14x10""7 10
Lin pol=+0.20 75.
73372 0282 214857  9/2° 1414.82 52 E2 7.74x1074 @(K)=0.000691 10; a(L)=7.15x1075 10;
(M)=1.066x1073 15
@(N)=6.90x10"7 10
Lin pol=+0.0 3.
73703 <0.05 2754.94  17)2* 2018.06 13/2*
738.03 <0.1 3813.68  13/2” 3075.80 1172~
74462 021 222317 92 1478.70 72~
75683 021  2370.14 52" 1613.28 7/2=  MI+E2 +0.7 2 6.08x107* 22 @(K)=0.000543 20; a(L)=5.57x1073 21;
@(M)=8.3x107% 3
a(N)=5.45%x10"" 19
76221 052 994.94  1/2- 232.75 32~ MI+E2&  —07% +5-10  0.00060 7 @(K)=0.00053 6; a(L)=5.5%107> 6; a(M)=8.2x107° 9
a(N)=5.4x10"" 6
768.63  0.182 39258 15/2* 3157.15 172+  MI+E2 +0.27 7 5.48x107% 10 (K)=0.000490 9; (L)=5.01x107> 9;
(M)=7.48x1076 13
a(N)=4.93x10"7 9
77322  0.093 238653 9/2" 1613.28 7/2=  MI+E2 -09 1 5.95x107* 12 @(K)=0.000531 17; a(L)=5.46x1073 11;
@(M)=8.15x107° 17
a(N)=5.33x10"7 11
Lin pol>0.
77861 2105 1590.85 72+ 812.25 52t  MI+E2 +0.50 5 551x107% 9 (K)=0.000493 8; r(L)=5.04x107> 9;
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6Zn(a,ny)

1997Be65,1975Eb05,1979A108 (continued)

7(69Ge) (continued)

E,f L¥  Eeve) I7 B, 7 Mt 6@ 4 Comments
a(M)=7.53x1076 13
@(N)=4.95x1077 8
Lin pol=-0.3 1.
789.2 1 0.86 2 1601.44  5/2* 812.25 5/2* MI+E2 +0.2 7 5.14x107* 10 a(K)=0.000459 9; a(L)=4.69x107> 9; a(M)=7.01x10¢ 13
a(N)=4.62x10"" 9
Lin pol=+0.14 0.
793.0 2 0.50 7 2223.17 92~ 1430.13 9/2~ MI+E2 -0.197 5.08x107* a@(K)=0.000454 8; a(L)=4.64x107> 8; a(M)=6.93x107° 11
a(N)=4.57x107" 8
Lin pol=+0.6 2.
796.7 2 0.162  2814.83 13/2~ 2018.06 13/2* El 2.42x107* @(K)=0.000216 3; a(L)=2.19x107> 3; a(M)=3.27x107% 5
a(N)=2.14x10"" 3
800.7 2 0.16 2 2151.30 9/2* 1350.62 11/2*  MI+E2 40299  5.03x107* 10 a(K)=0.000449 9; a(L)=4.59x107> 9; a(M)=6.86x107° I3
@(N)=4.52x10"7 9
809.7 3 043 2730.03  13/2=  1920.28 9/2~
811.3 4 0.105  3645.09 11/2= 2834.09 13/2~
812.2 1 535 81225  5)2* 0.0 5/2° 6: +0.17 +11-7 for E1+M2 from y(6), 1976Eb02; however, the
authors placed all the intensity of the 812y from the 812 level,
and a comparison of branching with data in (a,ny) indicate
that~1/2 the intensity belongs with the 1210 level.
812.2 1 745 1210.18  7/2* 398.00 9/2*
81522 1.073 202524  5/2F 1210.18 7/2*
816.13 <05 2834.09  13/2= 2018.06 13/2*
816.9 1 0217 2012.57  5/2~ 1195.75 5/2~
81792 0.182  2248.13 1127 1430.13 9/2~ MI+E2 +09 1 521x107 10 a(K)=0.000465 9; a(L)=4.77x10> 9; a(M)=7.12x107¢ 14
a(N)=4.66x10"" 9
821.8 1 248 5 1195.75  5/27 374.02 3/2° MI+E2 -121 530x10™ 9 a(K)=0.000474 8; a(L)=4.87x107> 9; a(M)=7.26x107° 12
a(N)=4.74x107" 8
6: Others: —0.7 +4-5 (1979A108).
Lin pol=+0.17 6.
827.7 3 3075.80  11/2= 2248.13 11/27
832.6 1 024 10 3666.73  17/2=  2834.09 13/2~
843.4 2 0.173  2258.09 9/2~ 1414.82 5/2~ E2 5.37x107* a(K)=0.000480 7; a(L)=4.95x107> 7; a(M)=7.38x107° 11
@(N)=4.79x10"7 7
Lin pol=+0.19 9.
846.3 1 191 933.12  5/27 86.79 1/27 E2 5.33x107% a@(K)=0.000476 7; a(L)=4.90x107> 7; a(M)=7.31x107° 11
a(N)=4.75x10"" 7
Lin pol=+0.5 1.
8620171 1743 862.02  7/27 0.0 5/2~ MI+E2 +2.83 4.99x107 8 a(K)=0.000446 7; a(L)=4.58x107> 7; a(M)=6.84x107° 10
a(N)=4.45x10"" 7
6: from 1997Be65; +1.2 +0-3 or +1.3 +6—0 (1975Eb05).
Lin pol=+0.0 1.
869.2 3 0217 2887.3 2018.06 13/2*
871.63 <0.1 2067.55  5/27 1195.75 5/2~
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6Zn(a,ny)

1997Be65,1975Eb05,1979A108 (continued)

7(69Ge) (continued)

E,f L+ Eievel) ” B, Muld® 5@ ot Comments

87492 0772 3605.03 1772~ 2730.03 13/2~ E2 4.90x107* @(K)=0.000438 7; a(L)=4.50x10"> 7; a(M)=6.72x107° 10
a(N)=4.37x1077 7
Lin pol=+0.7 3.

880.03  0.168 3956.11  13/2* 3075.80 112~

88432  0.652 290233 15/2F 2018.06 13/2* MI+E2 +23 1 4.65x107* @(K)=0.000415 6; a(L)=4.27x107> 6; a(M)=6.37x107° 9
a(N)=4.15x10"7 6
Lin pol=-0.36 20.

889.53 0202 250045 5/2° 1610.99 52-  MI+E2 —0.62 4.15%107* 12 a(K)=0.000371 10; a(L)=3.79x107> I1; a(M)=5.66x10"° 16
a(N)=3.72x10"7 10
Lin pol=+0.27 29.

896.12  0.192 314431 9/2- 2248.13 112~ MI+E2 404511 4.01x107%8  a(K)=0.000359 7; a(L)=3.66x107> 7; a(M)=5.47x107° 11
a(N)=3.60x10"7 7
Lin pol>0.

90432 0262 127837 1/27,3/2~  374.02 3/2°

909.1 /7 0392 211928 11/2* 1210.18 72  E2 4.45x107* @(K)=0.000398 6; a(L)=4.09x107> 6; a(M)=6.10x10° 9
a(N)=3.97x1077 6
Lin pol>0.

910.72 <0.1 4067.71  19/2- 3157.15 17/2*

92093 <0.1 235377 52 143270 3/2*

92242 0227 3559.96 2637.47 92+

92721 0223 115996 3/2° 23275 32~  MI+E2 -0378  3.70x107* @(K)=0.000331 6; a(L)=3.37x107> 6; a(M)=5.04x107° 9
a(N)=3.32x1077 6
Lin pol=+0.6 3.

9330/ 027 1307.05 3/2° 374.02 3/2-

933.11 371 933.12  5/2- 0.0 572  MI+E2 +0206  3.60x107* 6  «(K)=0.000322 5; a(L)=3.28x107> 5; a(M)=4.90x107° 8
a(N)=3.23x1077 5
§: from 1997Be65; +0.3 +0—1 or +0.9 +2—0 (1975Eb05).
Lin pol=+0.32 6.

939.02 0422 255228 11/2- 1613.28 7/2-

940.12 021 2370.14 572 1430.13 92~

941.1 1 0422 215130 9/2* 1210.18 72  MI+E2 -1.21 3.85%107% @(K)=0.000345 6; a(L)=3.53%107> 6; a(M)=5.27x107° 9
a(N)=3.45x1077 6
Lin pol=+0.30 75.

95105 <0.1 1763.48  12* 812.25 5/2*

95261 2524 135062 11)2* 398.00 92  MI+E2 +1.51 3.81x107* @(K)=0.000340 5; a(L)=3.48%107> 6; a(M)=5.20x107¢ 8
a(N)=3.40x10"7 5
Mult.: from linear-polarization data (1976Eb02); lin pol=—0.36 5

(1997Be65).

&: Other: +0.70 +10-7 (1975Eb05).

963.0 1 042 119575 572 23275 3/2°

963.0 1  0.672 255386 72 1590.85 72  MI+E2 —0.849  357x107%6  a(K)=0.000319 6; a(L)=3.26x10"> 6; a(M)=4.86x1070 8
@(N)=3.19x1077 5

97105 <0.1 2584.60 1613.28 7/2-
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6Zn(a,ny)

1997Be65,1975Eb05,1979A108 (continued)

7(69Ge) (continued)

E, L+ Eievel) 7 B, Mut 6@ ot Comments
97952  0.192  3813.68 13/2° 2834.09 13/2~
986.82 0242  1919.68 7/2° 933.12 5/2~
99202 <0.1 406771 192~ 3075.80 11/2-
99407 0592 374891 192 2754.94 172+ El 1.55%107%  a(K)=0.0001384 20; a(L)=1.402x1075 20; a(M)=2.09x1076 3
a(N)=1.372x10"7 20
Lin pol=+0.47 14.
99502 0755 994.94  1/2- 0.0 5/2°
99582  0.755 314431 972 2148.57 9/2=  MI+E2 +0.348 3.17x10™*  «(K)=0.000284 5; a(L)=2.89x107> 5; a(M)=4.32x107¢ 7
@(N)=2.85x1077 5
Lin pol>0.
99622 042 2462.11  11/2° 1465.97 9/2*
100922 2905 1407.23  13/2* 398.00 92  E2 3.46x107*  a(K)=0.000309 5; a(L)=3.17x107> 5; a(M)=4.73x1076 7
a(N)=3.09x10"7 5
Mult.: from linear-polarization data (1976Eb02); lin pol=+0.56 &
(1997Be65).
102452 021 261538 11/2* 1590.85 7/2*
102517 0332  3508.18  152% 2483.12 15/2*
102751 0272 222317 9/2° 119575 52= E2 3.32x107%  a(K)=0.000297 5; a(L)=3.04x107> 5; a(M)=4.53x107° 7
a(N)=2.96x10"7 5
Lin pol=+0.4 7.
103192 0432 246211  11/2- 1430.13 92~  MI+E2 —0.022 291x10™*  «(K)=0.000260 4; a(L)=2.65x107> 4; a(M)=3.95x107¢ 6
a(N)=2.61x10"7 4
Lin pol=-0.11 20.
1031.9 3 4107.7 3075.80 11/2-
10408 1 062 1414.82  5/2- 374.02 3/2”
104594 0273 127837 12732~ 23275 3/2°
104754 125 2638.78  9/2* 1590.85 7/2*
105792 032 3075.81  15/2- 2018.06 13/2*
105823 2264 192028  9/2- 862.02 72~ MI+E2 -1.664 3.01x10™*  «(K)=0.000269 4; a(L)=2.75x107> 4; a(M)=4.10x107° 6
@(N)=2.69x1077 4
5: Other: —0.8 +6—14 (1979A108).
Lin pol=+0.29 7.
1058.6 2 <0.1 143270 3/2* 374.02 3/2”
106223 <0.1 2258.09  9/2- 1195.75 5/2-
1068.0 1  5.8510 146597 9/2* 398.00 92+  MI+E2 -1.854 296x107*  «(K)=0.000265 4; a(L)=2.71x10> 4; a(M)=4.04x107° 6
@(N)=2.65x10"7 4
Lin pol=-0.11 4.
107032 0212 250045 5/2° 1430.13 9/2-
107322 123 1159.96  3/2- 86.79 1/2~
107442 0063  1307.05 3/2° 23275 3/2°
10759 1 4137 248312 15/2* 1407.23 132+ MI+E2  +1374 287x10™*  «(K)=0.000257 4; a(L)=2.62x107° 4; a(M)=3.92x107¢ 6

a(N)=2.57x1077 4
Lin pol=-0.47 9.
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6Zn(a,ny)

1997Be65,1975Eb05,1979A108 (continued)

7(69Ge) (continued)

E, L¥  Edevel) 7 B, Mt 5@ ot Comments

108352 0252 3813.68 13/2~ 2730.03 13/2~ MI+E2 —0982/ 2.78x107%6 «(K)=0.000249 5; a(L)=2.54x107> 5; a(M)=3.79x107¢ 8
@(N)=2.49x1077 5
Lin pol=+0.6 4.

108493  0.132 334325 7/2~  2258.09 9/2=  MI+E2 4024 12 2.64x107* 5  «(K)=0.000236 4; a(L)=2.40x107> 4; a(M)=3.59x107° 6
@(N)=2.37x1077 4

110462 1563 147870  7/2° 374.02 3/2~ E2 2.82x107% @(K)=0.000251 4; a(L)=2.57x107> 4; a(M)=3.83x107° 6
@(N)=2.51x10""7 4; a(IPF)=9.02x10~7 14
Lin pol=+0.43 3.

112192  0.232 3605.03 17/2 2483.12 152* El 1.36x1074 @(K)=0.0001102 16; a(L)=1.115%1075 16; a(M)=1.664x10"°

24

@(N)=1.093x10"7 16; a(IPF)=1.283%x107> 19
Lin pol=+0.7 3.

112233 0.141 255228  11/2= 1430.13 9/2-

112372 0442 2589.68 13/2* 146597 9/2* E2 2.72x107% @(K)=0.000242 4; a(L)=2.47x107° 4; a(M)=3.68x107° 6
@(N)=2.41x10"7 4; a(IPF)=1.578x1070 24
Lin pol=+0.8 4.

113251 2915 2483.12 152 1350.62 112t E2 2.67x1074 @(K)=0.000237 4; a(L)=2.43x1077 4; a(M)=3.62x1076 5
@(N)=2.37x10"7 4; a(IPF)=2.00x107¢ 3
Lin pol=+0.6 1.

1139.02  1.853 3157.15 17/2* 2018.06 13/2* E2 2.64x107% @(K)=0.000234 4; a(L)=2.39x107 4; a(M)=3.57x1076 5
@(N)=2.34x10""7 4; a(IPF)=2.37x107¢ 4
Lin pol=+0.48 10.

1139.72  <0.1 2569.70  7/2=  1430.13 9/2°

114771 0492 339583 152~ 2248.13 11/2~ E2 2.61x107% @(K)=0.000230 4; o(L)=2.35x107> 4; a(M)=3.51x107% 5
@(N)=2.30x10"7 4; a(IPF)=2.94x107¢ 5
Lin pol=+0.6 2.

11559 2 0.28 2 3075.81 15/2=  1920.28 9/27 The M3 character of this transition indicates that it might be

a decay from a doublet with a different spin (1997Be65).

115872  0.602 2637.47 92+ 147870 72~ El+M2 +0.12 0.00015 3 @(K)=0.000107 25; a(L)=1.1x1075 3; a(M)=1.6x10"° 4
@(N)=1.1x10""7 3; a(IPF)=2.58x107> 19
Lin pol=+0.8 2.

1165.0 1  0.132 1539.06  3/2- 374.02 32~  MI+E2 +0455  2.35%x107* @(K)=0.000207 3; a(L)=2.10x107> 3; a(M)=3.14x107% 5
@(N)=2.07x1077 3; a(IPF)=3.36x1076 7
Lin pol=+0.14 9.

1172.13  0.184 30924 112~ 192028 92~ MI+E2 -192 2.46x107% @(K)=0.000216 4; a(L)=2.20x107> 4; a(M)=3.28x107° 5
@(N)=2.16x10"7 4; a(IPF)=4.77x107¢ 10

117272 0292 263878 92t 146597 92t  MI+E2 -252 2.48x107* @(K)=0.000217 3; a(L)=2.21x107> 4; a(M)=3.30x107% 5
@(N)=2.17x1077 3; a(IPF)=4.94x107° 8
Lin pol=-0.5 3.

117422  0.148 2370.14 572~  1195.75 5/2-

1182.11 0262 141482  5/2° 232.75 3/2°

1183.6 1 0272 3666.73 17/2 2483.12 152% El 1.50x107* @(K)=0.0001000 74; a(L)=1.011x1073 15; a(M)=1.509x10"°
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el

6Zn(a,ny)

1997Be65,1975Eb05,1979A108 (continued)

7(69Ge) (continued)

EJ Iyi E;(level) I Ef J’; Mult.# Comments
22

@(N)=9.91x10"8 14; o(IPF)=3.86x107° 6

1189.72 0246 3207.85 1572* 2018.06 13/2*

119093 042  2621.17 (9/2%) 1430.13 9/2-

1192.8 1 .12 1590.85  7/2% 398.00 92  MI+E2 @(K)=0.000196 3; a(L)=1.99x1077 3; a(M)=2.97x1076 5
@(N)=1.96x10"7 3; a(IPF)=5.64x1070 9

11949 3 334325 /2 2148.57 9/2-

119572 1055 119575 5/2- 0.0 5/2°

119572 022  2057.61 520 862.02 7/2~

119992  0.062 143270 3/2* 23275 3/2°

120731 093 263747 92+ 1430.13 9/2-

120833 021 261538 112F 1407.23 13/2*

121012 0392 1210.18  7/2* 0.0 52 El @(K)=9.61x1075 14; a(L)=9.72x107° 14; a(M)=1.450x107° 21
@(N)=9.53x10"8 14; a(IPF)=5.45x107° 8

1213.03 031 202524 5/2* 812.25 5/2*

12154 1 1.022 214857 9/2° 933.12 52 E2 @(K)=0.000203 3; a(L)=2.07x1077 3; a(M)=3.09x1076 5
@(N)=2.03x10"7 3; a(IPF)=1.094x107> 16
Lin pol=+0.6 2.

122033 0462 1307.05 3/2- 86.79 12~  MI+E2 @(K)=0.000195 3; a(L)=1.98x1077 4; a(M)=2.96x1076 5
@(N)=1.95x10""7 3; «(IPF)=1.05x107> 4
Lin pol=-0.1 2.

122463  0.092 2654.69 1430.13 9/2-

122622 <0.1 3956.11  13/2* 2730.03 13/2~

122741  0.192 1601.44 572+ 374.02 32~ El @(K)=9.37x1075 14; a(L)=9.47x107° 14; a(M)=1.413x107° 20
@(N)=9.29%x1078 13; o(IPF)=6.58x107> 10
Lin pol=+0.2 5.

123703 042 161099 5/2- 374.02 3/2-

123842  0.105 3721.54 2483.12 15/2*

123923 0217 161328 72 374.02 3/2”

1242.1 3 3361.3 211928 11/2*

124592 0522 147870  7/2° 23275 32~  E2 @(K)=0.000192 3; a(L)=1.96x107> 3; a(M)=2.93x107° 4
@(N)=1.92x10"7 3; a(IPF)=1.647x107> 24
Lin pol=+0.6 3.

1260.4 3 <0.05 3990.4 2730.03 13/2~

126472 0232 261538 1172* 1350.62 11/2* MI+E2 ®(K)=0.000178 3; a(L)=1.81x107> 3; a(M)=2.70x107° 4
@(N)=1.78x10"7 3; a(IPF)=1.71x107> 4
Lin pol=+0.37 20.

127833 0233 127837 1/273/2° 0.0 5/2°

128661 0762 2148.57 9/2- 862.02 7/2=  MI+E2 ®(K)=0.0001751 25; a(L)=1.78%107> 3; a(M)=2.66x10"° 4
@(N)=1.749x10"" 25; a(IPF)=2.27x107> 4
Lin pol=+0.1 1.

128822 031 263878 92t 1350.62 11/2*

1290.1 2 <0.1 2223.17  9/2° 933.12 5/2-
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14!

6Zn(a,ny)

1997Be65,1975Eb05,1979A108 (continued)

7(69Ge) (continued)

E, L+ Eilevel) ” B, 7 Mun® 5@ at Comments

129242  <0.1 1666.38  1/207) 374.02 3/2”

129991 2875 2730.03 132 1430.13 9/2= E2 2.24x1074 @(K)=0.0001755 25; a(L)=1.79%x107> 3; a(M)=2.67x107° 4
a(N)=1.751x10"" 25; a(IPF)=2.80x107> 4
Lin pol=+0.33 9.

1306.4 2 <0.1 1539.06  3/2- 23275 3/2°

131192  0.147 3559.96 2248.13 11/2-

131271 0.182 4067.71  19/2~ 2754.94 172 El 2.17x107% @(K)=8.33x1075 12; a(L)=8.42x107° 12; a(M)=1.255%107° 18
@(N)=8.26x10"8 12; o(IPF)=0.0001235 I8
Lin pol>0.

132491 0912 2258.09 9/2- 933.12 52 E2 2.22x1074 @(K)=0.0001686 24; a(L)=1.717x1075 24; a(M)=2.56x1076 4
@(N)=1.682x10"" 24; o(IPF)=3.39x1075 5
Lin pol=+0.3 2.

134771 4218 275494 17)2* 1407.23 132t E2 2.21x107% @(K)=0.0001626 23; a(L)=1.656x1073 24; a(M)=2.47x1076 4
a(N)=1.622x10"" 23; o(IPF)=3.94x107° 6
Lin pol=+0.40 8.

135202  0.15  1726.03 1/273/2~  374.02 3/2-

1361.0 1  0.172 2223.17 92~ 862.02 7/2= MI+E2 +1.21 2.12x107% 4 a(K)=0.0001555 23; a(L)=1.580x107> 23; a(M)=2.36x1076 4
@(N)=1.553x10""7 22; a(IPF)=3.86x107> 7
Lin pol=-1.0 6.

1366.12 0372 217827 7)2* 81225 52F  MI+E2 —0.84 12 2.09%x10™* 4  @(K)=0.0001527 23; a(L)=1.551x107> 23; a(M)=2.31x107° 4
a(N)=1.526x10"" 23; a(IPF)=3.79x107> 10

137743 0.115 285620 5/27,7/2 1478.70 7/2~

137821  1.042 161099 572 23275 32~  MI+E2 +0392  2.02x107* @(K)=0.0001475 21; a(L)=1.496x1075 21; a(M)=2.23x1076 4
@(N)=1.476x10"7 21; a(IPF)=3.75x107> 6

1380.52 1683 1613.28 72~ 232775 3/2~ E2 2.21x1074 @(K)=0.0001547 22; a(L)=1.574x1075 22; a(M)=2.35x1076 4
@(N)=1.543x10"7 22; a(IPF)=4.78x1075 7
Lin pol=+0.4 2.

1386.1 1 4658 224813 1172~ 862.02 72  E2 2.21x107% @(K)=0.0001534 22; a(L)=1.560x1075 22; a(M)=2.33x1076 4
@(N)=1.530x10"7 22; a(IPF)=4.93x1075 7
Lin pol=+0.42 9.

1389.6 3  0.157 1763.48 1)2* 374.02 3/2-

1396.12 042  2258.09 9/2° 862.02 7/2~

139682 0244 3645.09 1172~ 2248.13 112~ MI+E2  +0.04 17 1.99x107* @(K)=0.0001427 21; a(L)=1.446x1075 21; a(M)=2.16x1070 3
@(N)=1.428x10"" 21I; a(IPF)=4.00x107> 8
Lin pol=+0.6 4.

1407.6 1 0404 281483  13/2- 1407.23 13/2*

141482  1.073 141482 572~ 00 52 MI+E2 -134 2.14x107% 5 @(K)=0.0001441 25; a(L)=1.46x10"> 3; @(M)=2.18x1070 4
@(N)=1.439x10"7 25; a(IPF)=5.2x1073 3
Lin pol=0.0 1.

1426.12 031 285620 5/27,7/2~ 1430.13 9/2

14268 3  <0.5 2834.09  13/2- 1407.23 13/2*

1430.1 7 11.82  1430.13 9/2 00 52 E2 2.23%x107% @(K)=0.0001438 27; a(L)=1.462x1075 21; «(M)=2.18x1070 3
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Gl

E, T

E;(level)

66Zn(a',ny)

1997Be65,1975Eb05,1979A108 (continued)

Mult.#

7(69Ge) (continued)

5@

Comments

1433.6 1
1452.3 3

1464.2 2

1473.0 3

1478.7 1

1480.6 1
1483.4 1

1491.8 2

1495.1 1

1508.2 2

1524.6 3
1534.0 2

1551.7 2

1565.9 3

1.0 3
0.17 2

0.26 1

0.34 2

355

021
2525

062

0.86 2

0.37 2

<0.05
0.22 2

1.153

0.14 2

1666.38
1539.06

2814.83

3956.11

1478.70

3963.74
2834.09

2353.77

2902.33

2370.14

2386.53
1767.05

2902.33

3813.68

1 /2(—)
3/27

13/27

13/2*

72

13/2~

527

15/2*

527

9/2~
327

15/2*

13/27

232.75
86.79

1350.62

2483.12

0.0

2483.12
1350.62

862.02

1407.23

862.02

862.02
232.75

1350.62

2248.13

3/27
1/2=

11/2*

15/2*

5/2~

15/2*
11/2*

727

13/2*

72"

72"
3/27

11/2*

11/27

M1+E2

El

M1+E2

M1+E2&

El

MI+E2

MI1+E2

MI1+E2

MI+E2

E2

MI+E2

-0.7 2

+0.19 2

+0.6% +10-6

-0.65 15

+1.60 5

-1.71

+0.5 2

-0.027

2.09x1074 5

3.03x1074

2.04x1074

2.10x1074 12

3.16x1074

2.13x107% 4

2.24x1074

2.27x1074

2.17x1074 5

2.42x1074

2.17x1074

a@(N)=1.434x1077 20; a(IPF)=6.20x107> 9
Lin pol=+0.46 8.
6: 6(0/Q)=0.00 +5-0.

@(K)=0.0001346 21; a(L)=1.366x107 22;
a(M)=2.04x1076 4

@(N)=1.346x107"7 21; a(IPF)=5.87x107> 22

a(K)=6.92x107> 10; a(L)=6.99x107° 10,
a(M)=1.042x1070 15

a(N)=6.86x10"8 10; a(IPF)=0.000225 4

Lin pol=+0.4 3.

@(K)=0.0001291 18; a(L)=1.307x107> 19;
a(M)=1.95x1076 3

a(N)=1.291x1077 18; a(IPF)=5.98x107> 9

@(K)=0.000130 4; a(L)=1.31x107> 4; a(M)=1.96x107° 6

a(N)=1.30x10"7 4; a(IPF)=6.5x107> 8

@(K)=6.78x107> 10; a(L)=6.84x107° 10;
a(M)=1.020x107¢ 15

@(N)=6.71x10"% 10; a(IPF)=0.000240 4

Lin pol=+0.35 10.

®(K)=0.0001276 19; a(L)=1.293x1075 20,
a(M)=1.93x1070 3

@(N)=1.275x10"7 19; a(IPF)=7.01x107 21

@(K)=0.0001296 19; a(L)=1.316x1073 19;
a(M)=1.96x107° 3

@(N)=1.294x10"" 19; a(IPF)=7.90x107> 12

Lin pol<0.

®(K)=0.0001275 18; a(L)=1.295x1075 19;
a(M)=1.93x107° 3

@(N)=1.273x10"" 18; a(IPF)=8.41x107> 13

@(K)=0.0001204 19; a(L)=1.219x1075 19;
a(M)=1.82x107° 3

@(N)=1.203x1077 18; a(IPF)=8.2x107° 3

®(K)=0.0001219 17; a(L)=1.238x1077 18;
a(M)=1.85x1070 3

@(N)=1.216x10"" 17; a(IPF)=0.0001062 15

Lin pol=+0.55 21.

«(K)=0.0001147 16; a(L)=1.161x107> 17;
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91

6Zn(a,ny)

1997Be65,1975Eb05,1979A108 (continued)

7(69Ge) (continued)

E, L¥  Edlevel) I Epo 0 Muld® 5@ ot Comments
a(M)=1.734x1076 25

a@(N)=1.147x1077 16; a(IPF)=8.85x107> 13

1601.33 0382 1601.44 52* 0.0 5/27

1611.0 7 0507 161099  5/27 0.0 5/2°

161321 1353 161328 7/27 0.0 5/2° MI+E2 -1976 2.52x107* a@(K)=0.0001120 16; a(L)=1.136x107> 16; a(M)=1.695x107¢ 24
a(N)=1.117x1077 16; a(IPF)=0.0001266 18
Lin pol=+0.5 2.

1618.72 0.115 3636.78 2018.06 13/2*

1620.0 2 2.86 5 2018.06  13/2F 398.00 9/2* E2 2.60x107* a@(K)=0.0001120 16; a(L)=1.136x107> 16; a(M)=1.695x10¢ 24
a(N)=1.116x107"7 16; a(IPF)=0.0001351 19
Lin pol=+0.57 15.

163592 0.062 2009.94 3/27 374.02 3/2° MI+E2 -132 2.52x107* 5 a(K)=0.0001083 16; a(L)=1.098x107> 16; a(M)=1.638x107° 24
@(N)=1.080x1077 16; a(IPF)=0.000131 3

1638.43 0.192 250045 5/2° 862.02 7/27 MI+E2 +1.62 2.56x107* @(K)=0.0001083 16; a(L)=1.098x107> 16; a(M)=1.639x107¢ 24
a@(N)=1.081x1077 16; a(IPF)=0.000135 3
Lin pol<0.

164543 021 3075.80 1127 1430.13 9/2~

1649.7 1 0382 188247 520 232.75 3/2° (M1) 2.35x107% @(K)=0.0001040 I5; a(L)=1.052x107° 15; a(M)=1.571x1076 22
@(N)=1.040x1077 15; a(IPF)=0.0001183 17

165732 021 1890.14  3/27 23275 3/2° MI+E2 -124 2.57x107* 8 a(K)=0.0001055 17; a(L)=1.069x107> 18; a(M)=1.59x107° 3
@(N)=1.052x10"7 17; a(IPF)=0.000139 7

1668.5 1 2.885 307581 152~ 1407.23 13/2* El+M2 -0.06 2 4.49x107* @(K)=5.65x107> 9; a(L)=5.70x107% 9; a(M)=8.50x10"7 14
@(N)=5.60x10"8 9; a(IPF)=0.000386 6
Lin pol=+0.4 1.

1681.03 0.162 1767.05 3/2° 86.79 1/27 MI+E2  —0.97 11  2.60x107* 5  a(K)=0.0001022 15; a(L)=1.036x10> 15; a(M)=1.546x107° 22
@(N)=1.020x1077 15; a(IPF)=0.000145 3

1686.9 1 0322 1919.68 7/27 23275 3/2°

1688.03 0.2 1 3095.3 1407.23 13/2*

1690.2 2 0432 255228 11/2° 862.02 7/27 E2 2.81x107* @(K)=0.0001031 I5; a(L)=1.045x107> 15; a(M)=1.560x1076 22
a(N)=1.027x1077 15; a(IPF)=0.0001658 24
Lin pol=+0.75 40.

1707.6 1 1.142 2569.70  7/2~ 862.02 7/27 MI+E2 +0.17 9 2.50x10™* @(K)=9.76x107> 14; a(L)=9.88x107° 14; a(M)=1.474x107¢ 21
a(N)=9.76x1078 14; a(IPF)=0.0001407 23
Lin pol=+0.35 20.

1721.02 1323 211928 11/2* 398.00 9/2* MI+E2  +0.67 10  2.64x107* 5  a(K)=9.72x107> 14; a(L)=9.84x107° 14; a(M)=1.468x107¢ 21
@(N)=9.70x1078 14; a(IPF)=0.000156 4
Lin pol=-0.75 25.

172262 021 2584.60 862.02 7/2~

1737.1 2  0.152 314431 9/2° 1407.23 13/2* The M2 character of this transition indicates that it might be «

decay from a doublet with a different spin (1997Be65).
1741.6 3 0.132 3759.7 2018.06 13/2*
176693 0.105 1767.05  3/2° 0.0 5/2° MI+E2 +122 2.89x107 6 a(K)=9.34x107> 14; a(L)=9.45x107¢ 14; a(M)=1.411x107° 21

a(N)=9.32x10"8 14; a(IPF)=0.000185 5
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L1

6Zn(a,ny)

1997Be65,1975Eb05,1979A108 (continued)

7(69Ge) (continued)

E, L¥  Edevel) 7 B, Muld® 5@ 4 Comments

177971 031 201257 52 23275 3/2°

1792.6 3 <0.1 2654.69 862.02 7/2-

1800.6 7  0.142 3207.85 152 1407.23 13/2*

1803.53  0.123 1890.14  3/2- 86.79 1/2= MI+E2  -031  279x107*5 «(K)=8.84x1077 13; a(L)=8.94x107° 13; a(M)=1.335x107° 19
@(N)=8.83x1078 13; o(IPF)=0.000180 4
Lin pol<0.

1824.8 1 0.182 2057.61 520 23275 3/2=  (MI+E2) +0.055 2.82x107* @(K)=8.63x1073 12; a(L)=8.72x107° 13; a(M)=1.302x107° 19
@(N)=8.62x1078 12; a(IPF)=0.000186 3

183481 0.102 2067.55 5/2° 23275 3/2~  MI+E2  -1.62  3.17x107* 6  a(K)=8.74x107> 13; a(L)=8.84x1070 13; a(M)=1.320x1076 79
@(N)=8.71x1078 13; a(IPF)=0.000220 4

184893 0302 3256.2 1407.23 13/2*

185722 0362 3207.85 15/2F 1350.62 112t E2 3.38x1074 @(K)=8.61x1073 12; a(L)=8.72x107% 13; a(M)=1.302x107° 19
@(N)=8.58x1078 12; a(IPF)=0.000242 4

1861.52 <0.1 3291.66 1430.13 9/2-

1913.12  0.171 334325 7/2~  1430.13 9/2= MI+E2  -072  327x107% 8 «(K)=8.00x107> 72; a(L)=8.08x107° 72; a(M)=1.206x107° 18
@(N)=7.98x10"8 12; a(IPF)=0.000238 7

1920.4 1 1.64 3 192028  9/2° 0.0 52 E2 3.62x1074 @(K)=8.09x1073 712; a(L)=8.19x107% 12; a(M)=1.222x107° 18
@(N)=8.06x1078 12; a(IPF)=0.000272 4
Lin pol=+0.46 20.

192192 0212 3939.99 13/2* 2018.06 132t MI+E2  +1.02  3.39x107% 8 a(K)=7.97x107> 12; a(L)=8.06x107° 72; a(M)=1.202x107° 18
@(N)=7.95x10"8 12; a(IPF)=0.000250 7

195394  0.159 33613 1407.23 13/2*

2000.73  0.102 2000.7  5/2° 0.0 52 MI+E2 202  3.84x10* @(K)=7.46x1073 11; a(L)=7.55%107° 11; a(M)=1.127x107° 16
@(N)=7.44x10"% 11; a(IPF)=0.000301 5

2007.33 0332 2869.4 862.02 7/2-

2013.62 0352 224638 5/2° 23275 3/2~  MI+E2  -171 3.86x1074 @(K)=7.37x107° 11; a(L)=7.45x107° 11; a(M)=1.112x10° 16
@(N)=7.34x1078 11; a(IPF)=0.000304 5
Lin pol=+0.33 30.

2100.62 02117 3508.18 15/2% 1407.23 13/2* MI+E2  +0498 3.90x107* 7 a(K)=6.73x107> 10; a(L)=6.79x107% 10; a(M)=1.014x1076 15
a(N)=6.71x1078 10; a(IPF)=0.000315 6

211093 0202 3541.1 72~ 1430.13 92  MI+E2  +0.207 3.85x107* @(K)=6.64x107> 10; a(L)=6.71x107°% 10; a(M)=1.001x107° 14
@(N)=6.63x10"% 10; o(IPF)=0.000311 5

214973  0.642 22365 3/2 86.79 1/2= MI+E2  -171  4.42x107* @(K)=6.55x1073 10; a(L)=6.61x10"° 10; a(M)=9.87x10~7 14
@(N)=6.52x10"8 10; a(IPF)=0.000369 6
Lin pol=+0.34 30.

2154.8 3 1.01 2  3562.1 112 1407.23 132t MI+E2  +0.152 4.01x107* @(K)=6.40x107> 9; a(L)=6.46x107° 9; a(M)=9.65x10~7 14
@(N)=6.39x10"8 9; o(IPF)=0.000330 5

216892  0.152 3519.56 1350.62 11/2*

222333 031 222317 972 0.0 5/2°

237123  <0.1 2604.08 23275 3/2°
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L1-FonE

AdSNH wolq

[43
69

L1-enE


https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1997Be65,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1975Eb05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1979Al08,B

81

6Zn(a,ny)

1997Be65,1975Eb05,1979A108 (continued)

¥ From 1997Be65, unless noted otherwise.

7(69Ge) (continued)

¥ Relative intensity at Ea=16 MeV and 6(y)=55° from from 1997Be65, except as noted otherwise.
# From y(6) (1975Eb05), ¥(6) and linear polarization (1997Be65), unless noted otherwise.
@ From v(0) 1997Be63, unless noted otherwise. For other possible ¢’s see 1974Fo012, 1975Eb05, and 1979A108.

& From y(6) at Ea=14 MeV (1979A108).

¢ Additional information 1.
b Placement of transition in the level scheme is uncertain.

[43
69

g1t

AdSNH wolq

[43
69

g1-%on


https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1997Be65,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1975Eb05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1979Al08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1997Be65,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1997Be65,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1975Eb05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1997Be65,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1997Be65,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1974Fo12,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1975Eb05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1979Al08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1979Al08,B
https://www.nndc.bnl.gov/ensnds/69/Ge/69ge_66zn_a_ng_documents.pdf

$2Ges;-19 From ENSDF ®Ge,,-19

%67Zn(o,ny)  1997Be65,1975Eb05,1979A108

Legend

Level Schem )
evel Scheme I < 2%xIe

Intensities: Relative I, — L, <10%xIy*
> L, > 10%xIy*

N
gF 5
21/2~ i) SN N N NN - 4267.09
ST RPTETETIETTS 3
L o AN O O % > ,\Q' &
S ASSASE o F 41077
— S B N < B ) 3
19/2 > A S g“— \;o, S 4067.71
SIS AV NN 3990.4
IO % ) 3990.
FFF_ 9 FE 3963.74
132" SIS T 3956.11
132+ O P T T II T 9 3939.99
15127 SELE T\»«\b‘*‘v\ WS H 7@?’*@? 3925.8
- —S-yh— oot - 22
13/2- R L A F 3813.68
F e ST Se > 3759.7
~ < (\‘/o NAFSIIRIESEGEN \Q -
1972~ S F o TS g \_374891
S-S VG- 55\ 372154
172~ / $§z§§;:%i2§ét*§' 3666.73
= V— e\
112 AR 3645.09
ISV \ 3636.78
— NS \Q
1712 / 3 3605.03
112+ / \ 3562.1
3559.96
2" 3541.1
152~ 3395.83
17/2+ 3157.15
11/2- 3075.80
132~ 2834.09
172+ 275494 0.48 ps +28-21
13/2- 2730.03
92+ 2637.47
152+ 248312 1.0ps +6—4
11/2- 204813 0.49 ps +28-21
13/2+ 2018.06 >1.4ps
92~ 1430.13 0.83 ps +21-14
132+ 1407.23  1.18 ps +35-21
5/2- 0.0
69
3,Gey;

19



69
32Ge37-20

From ENSDF

69
32GC37-20

%6Zn(a,ny)  1997Be65,1975Eb05,1979A108

Level Scheme (continued)

Intensities: Relative I,

Legend

I < 2%xI
I < 10% <17
Iy > 10%x 1%

Coincidence
g%
ST
Nd \’(rﬁ; K S
‘33 béxb‘ ‘g r\,ev Q<\ QQ
VSISE e g g 3519.56
15/2+ S 9°¥§L Sl N 3508.18
15/2- R NG I M ¥ _ - 3395.83
NN NS “ S ’*7b '\IQ o 3
- SIS IS Taf ey xS IRT
2 FR-USIF-F oS 3343.25
gefb,’\/,@@ 9D 7°<v SP—o \fp \fy—g Q\_""f% —_ 3291.66
FESE Sy SIS Sy s 2562
1512+ SR 1«?&,%\@%{’@’@{’&% o 3207.85
17/2* SeEe @3‘1;,5‘5@@\1 _ 3157.15
9/2~ RERNIRACIC WMV 3144.31
SEEEL ST OF
SISy =y 3095.3
VW AN T o
11/2- . S FT— 3092.4
15/2- ) 3075.81
11/2- / ’ Y 3075.80
a0, ——\___2909.94
1512+ 3 \__2902.33
/ o \ 2887.3
\ 2869.4
5127712~ 2856.20
13/2~ 2834.09
17/2* 2754.94
13/2- 2730.03
92+ 2637.47
2604.08
15/2+ 2483.12
512~ 2370.14
912~ 2258.09
11/2- 2248.13
912~ 2148.57
112+ 2119.28
13/2+ 2018.06
9/2- 1920.28
712" 1478.70
9/2- 1430.13
13/2* L 1407.23
11/2+ 1350.62
72" 862.02
5/2- 0.0
69
3,Geyy

0.32ps 7

0.48 ps +28-21

1.0 ps +6—4

0.49 ps +28-21

>1.4 ps

>1.0 ps

0.35 ps +97-17
0.83 ps +21-14
1.18 ps +35-21
0.49 ps +17-11

1.9 ps +6-4

20



69
®Ge,,-21 From ENSDF $Gey-21

%Zn(a,ny)  1997Be65,1975Eb05,1979A108 Legend

Level Scheme (continued) Iy < 2%xI,*

— I, <10%xIy*

Intensities: Relative I, — I,>10% XI/;,mx
° Coincidence
o
Je >
S Y &
GRS
vgé\'a@ ’\40 o~ 5 N &
13/2- NSNS Q‘“AS’NQ S & $ 2814.83
17/2+ N R 2754.94  0.48 ps +28-21
132 VST I SIS S $ 273003 P
SRR AN TSIy T TS :
FISEEF ey SISF 203.69
ot S o O J v 2638.78
- AN NN A S -
01" DS oo—=F . 2637.47
(G250 SO v—g > 2621.17
S N Q) N "v\ ~ .
11/2+ 5 ?767@@-1@; & 2615.38
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13/2+ A f@b@“@ gfgr—v oI e, T 2589.68
RN VD W — R v— Y
ST TOTFE L D 7S o N 2584.60
/2~ FFTS Y SIS VFY TS TN 2569.70
72+ TIPS I Fe OITFF T\ 255386
= S0y
112 EE IS T T N\ 2552.28
512 R N\ 2500.45
152+ 2483.12 1.0 ps +6-4
11/2- 2462.11
1172~ 2248.13  0.49 ps +28-21
9/2- 2223.17
512+ 2025.24
132" 2018.06 >1.4ps
9/2~ 1920.28  >1.0ps
72" 1613.28  >0.69 ps
512~ 1610.99
72+ 1590.85  0.76 ps +28-21
72 147870 0.35 ps +97-17
9/2+ 1465.97
92~ 1430.13 0.83 ps +21-14
132+ 1407.23 1.18 ps +35-21
112+ 1350.62  0.49 ps +17—11
712 862.02  1.9ps +6—4
3/2- 232.75
5/2- 0.0
69
3,Geyy
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69
32Ge37-22

From ENSDF

69
32Gf:37-22

%Zn(a,ny)  1997Be65,1975Eb05,1979A108 Legend
. - ;
Level Scheme (continued) Iy < 2%xIy™
— L, <10%xIy*
Intensities: Relative I, — ;> 10%xI*
° Coincidence
@ N
Sl oy
e) -'
N >‘<8/ ~ S
DN L SN
@ W o
o SJT AT ¥
T ool §¢ §.0 .8 .
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32 S e T Y S S S AN 2236.5
9/2- S R i S 2223.17
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72 1613.28  >0.69 ps
12 1478.70 035 ps +97—17
9/2+ 1465.97
372 1432.70 1.4 ps +10-5
9/27 1430.13  0.83 ps +2/-14
5/2 1414.82
112+ 1350.62  0.49 ps +17-11
712+ 1210.18
5/2 119575 1.0ps +7-3
5/2- 933.12  >1.7ps
72 862.02 1.9 ps +6-4
52+ 812.25
32~ 232.75
1/2- 86.79
5/2- 0.0
69
3,Gey;
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69
320837

-23

From ENSDF

69
32G€37-23

%6Zn(o,ny)  1997Be65,1975Eb05,1979A108

Level Scheme (continued)

Legend

I < 2%xI

— I, <10%xIy*
Intensities: Relative I, > L, > 10%xIy*
° Coincidence
& o
~ N S
oo 5 &
So§ Fs @ R
Soo S5 &, NI s 9
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11/2 N T N R U S A S ) Y e 2119.28
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92+ 1465.97
5/2~ 1414.82
132+ 140723 1.18 ps +35-21
112+ 1350.62  0.49 ps +17-11
72t 1210.18
5/2- 119575 1.0ps +7-3
512~ 933.12  >1.7ps
72" 862.02  1.9ps +6—4
52+ 812.25
9/2+ 398.00  2.79 us6
32" 374.02
3/2- 23275
5/2- 0.0
69
3,Gey;
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Ge,,-24

69
32

From ENSDF

Ge,,-24

69
32

Zn(o,ny)

Legend

1997Be65,1975Eb05,1979A108

>0.69 ps
0.76 ps +28-21

1890.14
1882.47
1767.05
1763.48
1726.03
1666.38
1613.28
1610.99
1601.44

1590.85

max

14

1539.06
o 147870

X
I, > 10%x 1

I, < 10%xI
Coincidence

0.35ps +97-17

1.4 ps +10-5

0.83 ps +271-14
1.18 ps +35-21
0.49ps +17-11

>1.7 ps

1465.97
1432.70
1430.13
1414.82
1407.23
1350.62
1210.18

933.12

1.9 ps +6—4

862.02

812.25

279 us 6

398.00

N

374.02

232.75

86.79

0.0

Intensities: Relative I,

69
32Ges;

Level Scheme (continued)
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$2Ges;-25 From ENSDF ®Ge,,-25

Legend
%Zn(o ny)  1997Be65,1975Eb05,1979A108

— I, < 2%xI@

. max
Level Scheme (continued) > I, <10%xIy

> L, > 10%xIy*
Intensities: Relativel, - ————- » Y Decay (Uncertain)

o Coincidence
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