1070401 From ENSDF - Evaluated September 2009 0Zr,-1

(HLxny)  2003Ca26,2003D001,2006Ch09

History
Type Author Citation Literature Cutoff Date

Full Evaluation T. Kibedi and J. Timar NDS 110,2815 (2009) 30-Sep-2009

The level scheme is as given by 2003Ca26, 2003Do01, 1995Ji08, 1993Ch41 which is mostly in agreement with the level scheme of
1983Pr08. The side band members with J7>26% are from 1997J003, 2003Ca26. The SD band is from 2006Ch09, 2003Le08 and
1995Ji08.

2006Ch09 (also 2005ChZZ): 8Ni(*2S,a2py) E=140 MeV. Measured Ey, Iy, yy, lifetimes using GAMMASPHERE array of 102
Compton-suppressed HPGe detectors and MICROBALL array. Deduced SD band and interconnecting transitions, also extended
normal-deformed bands.

2003Ca26: 58Ni(325,a2p7) E=135 MeV. Measured Ey, ly, yyy, lifetimes by Doppler shift attenuation method, using the
GAMMASPHERE array comprised of 95 high efficiency Ge detectors and the MICROBALL array comprised of 95 CsI(T1)
scintillators for evaporated charged particles.

2003D001: 38Ni(328,a2py) E=135 MeV and *Co(*%Si,p2ny) E=99 MeV. Measured Ey, Iy, yy, yy(6)(DCO), y(6) using five
Compton-suppressed HPGe detectors and a LEPS detector.

2003Le08 (also 1999Le56): *8Ni(*?Si,2pny) E=130 MeV. Measured Ey, Iy, yy, particle-y coin, lifetimes by DSAM using the
GAMMASPHERE array comprising 100 Compton-suppressed HPGe detectors and the MICROBALL array of 95 CsI(TI) detectors.
Deduced SD band transitions and transition quadrupole moment.

2003Ai07: 8Ni(32S,a2py) E=120 MeV, methodology for Doppler correction, EUROGAM II array (for y rays) and DIAMANT
array for particle detection.

1997J003: 38Ni(2°Si,2pny) E=110 MeV. Measured v, yy.

1995Ji08: 8Ni(*Si,2pny) E=128 MeV and *Ni(*2S,a2py) E=135 MeV. Measured Ey, Iy, yy, particle-y coincidences, Ty
by DSAM using the GAMMASPHERE array comprising 36 y detectors and the MICROBALL array of 95 particle detectors. Many
other normal band transitions are also reported.

1993Ch41 (also 1993Li26): 3Ni(2?Si,2pny) E=110 MeV. Measured y, y(6), yy, yy(6)(DCO).

1986CoZQ: P8Ni(32S,2pay), E=110 MeV. Ge(Li), measured Ey, Iy, angular distributions.

1983Pr08: 8Ni(28Si,2py), (*?Si,2pny). E=95 MeV to 110 MeV. E=95 MeV to 110 MeV. Ge(Li). Measured Ey, recoil-distance
Doppler-shift, Doppler-shift attenuation.

Others: lifetimes and g factors:

2001Zh44 (also 2000Zh28): 8Ni(*8Si,2py) E=98 MeV. Measured g factors by transient-field technique. The values of g factors
given in the two papers (2001Zh44 and 2000Zh28) are the same but the uncertainties are generally lower in 2000Zh28. The
uncertainties from the more recent paper 2001Zh44 are listed in the dataset.

1999Te02: P3Ni(32S,a2py) E=110 MeV. Measured g factors by recoil-distance transient-field yy coin technique.

1996Ch02: Co(*8Si,p2ny) E=98 MeV. Measured lifetimes by DSA.

1992Mo07: *Fe(*3S,2pn) E=105 MeV. Measured lifetimes by DSA, g-factors by transient-field technique.

1977Ko005: 8Ni(328 2pay), "*Se(12C,2ny).

847r Levels

E(level) y# Ty /ZT Comments
0@ 0+
539.82€9 ¢ 2+ 14.1ps8 g=+048 10

g factor: weighted average of +0.5 7 (1992Mo07), +0.24 35 (1999Te02), +0.5 5 (2001Zh44).
Ty2: other: 16.6 ps 14 (1996Ch02).

111921% 11 2+

1262719 13 4+ 2.8 ps4 g=+0.5123
g factor: weighted average of +0.4 3 (1992Mo07), +0.70 65, +1.0 8 (1999Te02), +0.5 5

(2001Zh44).
1575.46% 13 3+ J7: from 2003Do01; 4* was proposed earlier (1983Pr08,1993Ch41,1995Ji08).
1887.82&% 20 4+ E(level): level from 2003Do01.

2136299 16 6* 1.8 ps3 g=+0.57 35
g factor: weighted average of +1.9 71 (1992Mo07), +0.20 56 (1999Te02), +0.6 5 (2001Zh44).
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From ENSDF 80Zr,,2

(HLxny)  2003Ca26,2003D001,2006Ch09 (continued)

847r Levels (continued)

E(level) y#t T T Comments

Ty/2: other: 1.9 ps 4 (1996Ch02).
2335.27¢ 20 5* J*: from 2003Do01, 6* was proposed earlier (1983Pr08,1993Ch41,1995Ji08).
2739.8% 11 6+
2811.01 19 )

2825790 21 (57) 11 ps 4 g=+124
g-factor: weighted average of +1.4 4 (Mountford’s thesis, Manchester (1991) as quoted
by 1993Ch41 and 1999Te02), +0.54 72 (1999Te02).
3078.80 27 67)
3088.88€¢ 79 8* 039% ps 7  g=+136

g-factor: average of +1.5 6 (1992Mo07), +1.0 6 (2001Zh44).

Ty/2: others: 1.25 ps 7 (1992Mo07), 1.5 ps 4 (1996Ch02), 1.4 ps 4 (1983Pr08).
3202.24 3 7t J™: from 2003Do01, 8* was proposed earlier (1983Pr08,1993Ch41,1995Ji08).
3313.33¢ 23 (67)

3493780 21 (77) 5.4 ps 21

35519 3 (77) E(level): level from 2003Do01.
37224 8 (77) E(level): level from 2003Do01.
4036.76° 24 (87)

406869 3 10" 036% ps3  g=+095

g-factor: weighted average of +0.5 8§ (1992Mo07), +1.2 7 (2001Zh44).

Ty/2: others: 0.53 ps 3 (1992Mo07), 0.97 ps 21 (1996Ch02), 1.04 ps 21 (1983Pr08).
4137.64 4 9+ J™: from 2003Do01, 10" was proposed earlier (1983Pr08,1993Ch41,1995Ji08).
4378.592 22 (9)

4587.54 4 (10%)
4869.27¢€ 25 (107)
513589 3 12t 248% f5 22 g=+0.8 6

g-factor: average of +0.9 7 (1992Mo07), +0.8 6 (2001Zh44).

Ty 2t others: 0.55 ps 14 (1996Ch02), 0.60 ps 3 (1992Mo07), 0.62 ps 14( 1983Pr08).
5150.2¢ 6 11+ J*: from 2003Do01, 12* was proposed earlier (1983Pr08,1993Ch41,1995Ji08).
5316200 24 (117)

5616.04 7 (12%)

5785.2¢ 3 (127)

624824 6 (13%) J™: from 2003Do01, 14* was proposed earlier (1993Ch41).
630239 3 14t 1578 fs 15 g=+1.05

g-factor: weighted average of +1.3 5 (1992Mo07), +0.5 7 (2001Zh44).

Ty/2: others: 0.42 ps 14 (1996Ch02), 0.340 ps 2/ (1992Mo07), 0.35 ps 3 (1983Pr08).
6324.40 4 (137)  0.46% ps 10
6643.59 4 (14%)
6796.8€ 4 147y 051% ps 8
7300.04 5 (15%)

7411.00 5 (157) 030 ps 8
7497.99 4 16+ 166% fs 15 g=+0.5 7 (2001Zh44)
Ty/2: others: 0.15 ps 5 (1996Ch02), 0.12 ps (1992Mo07), 0.125 ps 14 (1983Pr08),
g-factor estimated as +0.6 1.
7857.34 7 (16)
7928.9¢ 6 (167)  232% £5 19
8499.14 11 (17%)
8608.0° 17 (177)  0.16% ps s
8743.5@ 4 18* 1311 fs 11 Ty/2: others: 0.12 ps 4 (1996Ch02), 0.111 ps 7 (1983Pr08).
9196.6¢ 11 (187)  107F fs 23
9220.44 8 (18%)
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8Zr,,-3 From ENSDF 80Zr,,-3
(HLxny)  2003Ca26,2003D001,2006Ch09 (continued)
847r Levels (continued)
E(level) y#t Ty /ZT Comments

9917.14 15 (19%)

9936.12 12 (197)  0.15% ps 4

1017549 5 20t 64 £s 8 Ty )2: others: 0.069 ps 35 (1996Ch02), 0.021 ps 7 (1983Pr08).

1044499 8 (20%)

10597.5€ 11 (207) 58% fs 17

11413.12 15 217)  0.09% ps 4

11552.14 18 (21%)

1821.1% 6 22+ 30%fs 7 Ty 2: others: 0.035 ps 14 (1996Ch02), 0.014 ps 7 (1983Pr08).

12165.2€ 12 (227) 39 fs 16

1225784 11 (22%)

13078.12 18 (237) 44% fs 16

136662@ 8 24+ 13%fs9 Ty 2: other: <0.007 ps (1983Pr08).

13973.9 12 (247) 21%fs 17

1425379 12 (24%)

1493820 21 (257) 84% f5 20

15659.9€ 10 26+  19% fs5 9

15947.8¢ 12 (26%)

16060.0€ 16 (267) 21% fs 21

1701320 23 (277)

1771777 10 (257) 14 fs +40-10  J*: J~(21) from 1995Ji08 and 2003Le0S.
Ty/2: from Doppler-shift analysis (2006Ch09), details of this measurement are not yet

available.
55% branching to normal-deformed states, but only about 2% is accounted for by three
transitions from this level to the normal- deformed states.

1780599 14 (28*) 10¥ fs 8

18032.3¢ 12 (28%)

18465.0€ 19 (287) 56% fs 14

192447 14 277) 45% branching to normal-deformed states.

19551 3 (297)

2028299 17 (30%) 33 s 10

20618.4¢ 16 (30%)

20907.87 18 (297)

21293.1€ 21 (307)

224200 3 (317)

2717.8/ 20 (317)

23180.0% 20 (32%)

23235.4¢ 19 (32%)

24676.81 23 (337)

26790.9/ 25 (357)

26830.19 23 (34%)

29062/ 3 (377)

31497/ 3 (397)

32164 3 (397)

34097/ 3 417)

36877/ 4 437)
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8Zr, -4 From ENSDF 8Zr,,-4

(HLxny)  2003Ca26,2003D001,2006Ch09 (continued)

847r Levels (continued)

 From recoil-distance Doppler-shift and Doppler-shift attenuation from 1983Pr08, except where indicated otherwise.
¥ From Doppler-shift analysis (2003Ca26), gate from above (GFA) technique used, except for the two topmost transitions In each

band.
# From stretched Q nature of intraband transitions, determined by DCO ratios. The side-band J” are given in parentheses as their

bandhead J™ are not well established.
@ Band(A): g.s. band. 1992Mo07 state that there exists strong correlation between the individually deduced g-factors and that it is

more meaningful to quote a mean g-factor=+0.87 10 for 8* to 14* states in this band.
& Band(B): y band, even spin.
¢ Band(b): y band, odd spin.
b Band(C): band based on 57, a=1.
¢ Band(c): band based on 67, a=0.
4 Band(D): band based on (10%), @=0. Dominant conﬁguration:ﬂ(gg/zpjz)v(gg/z) (2003Ca26).

¢ Band(E): band based on (26™).

/ Band(F): SD band Band from 2006Ch09, 2003Le08 and 1995Ji08. Q(transition)=5.6 +6—5 (1999Le56,2003Le08); 5.2 10
(1995Ji08), 4.98 +25-30 (2005ChZZ) (statistical uncertainty of 0.07 and systematic uncertainty of +0.24-0.29 combined In
quadrature). Configuration=v5275" (1999Le56). Percent population=3 in (*2S,a2py) (2006Ch09), 6.4 in (>Si,2pny)

(2003Le08), 4 (1995Ji08); 2 in (32S,a2py) (1995Ji08).

y(34Zr)
DCO’s, Ay and A4 are from 2003Do01 unless otherwise stated.
E,¥ LT Edevel) I E; " Mult.# 5 Comments

2260 1 3313.33  (67)  3088.88 8* [M2] E,: v not In 2003Do01.

253.12 142 3078.80 (67) 282579 (5°) D DCO=0.58 14
I: 1.3 2 In ¥Co(**Si,p2ny) (2003Do01).

267.7 2 262 307880 (67) 281101 4°) Q L,: 2.8 3 In ¥Co(*8Si,p2ny) (2003Do01).
DCO=1.05 17. Ay=+0.21 7, A4=+0.04 7.

3122 3 042 1887.82 4% 1575.46 3* L,: ~1 In ¥Co(*8Si,p2ny) (2003D001).

406 1 3493.78 (77)  3088.88 8* E,: v not In 2003Do01.

415.0 2 1.13 3493.78 (77) 307880 (6°) D L: 1.1 2 In ¥Co(*3Si,p2ny) (2003Do01).
DCO=0.25 10, 0.51 8.

449 5316.29 (117) 4869.27 (107) E,: from 1993Ch41 only.

456.2 1 323 157546 3* 1119.21 2+ MI1+E2 ~+0.7 I,: 8.2 5 In °Co(*8Si,p2ny) (2003D001).
DCO=0.97 10, 1.02 10. Ay=+0.23 12, A4=+0.09

12.

470 1 134 57852 (127)  5316.29 (117) I,: 1.6 4 In *Co(*8Si,p2ny) (2003D001).

473 1 ~ 35519  (77)  3078.80 (67) L: ~1 In ¥Co(*Si,p2ny) (2003Do01).

4753 5 1.13 2811.01 (47) 233527 5% L: ~1 In ¥Co(*Si,p2ny) (2003Do01).

481% 5616.0  (12*) 5135.8 12*

487.5 1 7.84 331333  (67) 282579 (57) (MI+E2)  +0.062 1I,: 7.8 5 In ¥Co(*®Si,p2ny) (2003D001), 8.0 8

In 38Ni(?Si,2pny) (1993Ch41).

DCO=0.29 4, 0.35 6. Ay=—0.53 11, A4=—0.09 12.

490.6 3 1.32 486927 (107) 4378.59 (97) L: 1.0 3 In ¥Co(*3Si,p2ny) (2003Do01).
DCO<0.2.

5189 3 254 45875 (10%)  4068.6 10" D L,: 2.2 6 In °Co(*8Si,p2ny) (2003D001).
Mult.: DCO=0.74 12, AJ=0, transition.

521@ 7928.9  (167) 7411.0 (157)

539.87 100 3 539.82 2% 0 o0f E2 L,: 100 In Co(*Si,p2ny) (2003D001) and

S8Ni(2Si,2pny) (1993Ch41).
DCO=1.03 3, 1.04 4. Ay=+0.23 1, A4=—0.03 1.
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84
10214475

From ENSDF

84
20274475

(HLxny)  2003Ca26,2003D001,2006Ch09 (continued)
7(84Zr) (continued)
E,¥ LT Eeve) 7 E; i Mult.# P Comments
54312  3.03 4036.76  (8) 3493.78 (77) D+Q L,: 2.7 4 In ¥Co(*8Si,p2ny) (2003Do01).
DCO=0.28 6, 0.34 12. Ay=—0.75 8, As=+0.06 9.
ss7& 78573 (16%)  7300.0 (15%) E,: v not In 2003Do01.
57931 566 111921 2% 539.82 2* (MI1+E2) -0.03 7 1,: 8.9 6 In ¥Co(*3Si,p2ny) (2003Do01).
DCO=1.29 10, 1.02 11. Ay=—0.12 6, A4=+0.02 7.

589@ 9196.6  (187)  8608.0 (177)

6030 1 021 27398 6* 2136.29 6+ L: ~1 In ¥Co(*8Si,p2ny) (2003Do01).

615@ 7411.0  (157)  6796.8 (147)

62523 053 1887.82 4* 1262.71 4* L: =1 In ¥Co(*8Si,p2ny) (2003Do01).

656 1 ~ 437859  (97) 37224 (7) L ~1 In °Co(*3Si,p2ny) (2003Do01).

65644 324 73000 (15%) 6643.5 (14*) D L,: 2.8 4 In *Co(*Si,p2ny) (2003Do01).

DCO0=0.26 7, 0.47 15.
664@ 10597.5  (207)  9936.1 (197)
66802 192 349378 (7)) 282579 (57) E2 DCO=1.22 24
L,: 2.5 4 In ¥Co(*Si,p2ny) (2003Do01); 4.4 5
In S8Ni(?Si,2pny) (1993Ch41).

677@ 8608.0 (177) 79289 (167)

72291 812 1262.71 4 539.82 2+ E2 L,: 79 2 In ¥ Co(*8Si,p2ny) (2003Do01); 88 9
In BNi(?Si,2pny) (1993Ch41).

DCO=0.83 2. Ay=+0.36 2, Ay=—0.18 2
(1993Ch41).

723.04 =8 4036.76  (87) 331333 (67) Q L,: ~6 In ¥Co(*8Si,p2ny) (2003Do01), 10.0 15

In S3Ni(®Si,2pny) (1993Ch41).
DCO=1.01 3, 0.97 4 for 722.9+723.3.

726.4 4 143 35519 (7)) 2825.79 (57) L: 1.5 3 In ¥Co(*8Si,p2ny) (2003Do01).

740@ 9936.1  (197)  9196.6 (187)

754@ 12165.2 (227) 11413.1 (217) E,: 759 quoted In level-scheme figure 1 of
2006Ch09 does not fit, it is too high by 4-5
keV. The evaluators have decreased energy to
754.

75982 343 233527 5° 1575.46 3* E2 L,: 6.1 4 In *Co(*3Si,p2ny) (2003Do01).

DCO=1.05 18, 0.94 12. Ay=+0.36 8, A4=—0.09 8.

768.5 3 142 1887.82 4% 1119.21 2+ Q L,: 3.1 4 In ¥Co(*8Si,p2ny) (2003Do01).

DCO=0.91 17. A;=+0.13 8.
813@ 11413.1  (217) 10597.5 (207)
82693 204 437859 (97) 35519 (77)  Q L: 1.3 5 In ¥Co(*8Si,p2ny) (2003Do01).
DCO=1.04 24, 1.14 19.
83251 121 4869.27 (107)  4036.76 (87) DCO=1.08 /3
L,: 8.3 5 In ¥Co(*8Si,p2ny) (2003D001), 17.0
17 Tn 8Ni(¥Si,2pny) (1993Ch41).

834 4036.76  (87) 32022 7 E,: from 1993Ch41 only.

852 1 093 27398 6% 1887.82 4* L: ~1 In 3°Co(*3Si,p2ny) (2003Do01).

86692 394 32022 7t 2335.27 5% Q L,: 5.0 5 In ¥Co(*8Si,p2ny) (2003Do01).

DCO=1.08 11, 1.15 19. Ay=+0.35 10, A4=—0.22
10.

873.61 552 213629 6F 1262.71 4* E2 L,: 55 2 In ¥Co(*8Si,p2ny) (2003Do01); 63 7
In BNi(?Si,2pny) (1993Ch41).

DCO=0.83 2. Ay=+0.32 3, Ay=—0.16 3
(1993Ch41).

88481 945 437859 (9) 349378 (77) Q L,: 7.6 5 In ¥Co(*Si,p2ny) (2003Do01), 14.0

14 In P3Ni(**Si,2pny) (1993Ch41).
DC0=0.99 9, 0.93 13.
912@ 13078.1  (237) 121652 (227)
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80Zr,,-6 From ENSDF 80Zr,,-6
(HLxny)  2003Ca26,2003D001,2006Ch09 (continued)
7(84Zr) (continued)
E,¥ LT Eeve) 7 E; i Mult.# Comments
9158 2 10 1 57852  (127) 4869.27 (107) Q L: 7.4 7 In 3°Co(*8Si,p2ny) (2003D001), 16.0 16 In
8Ni(2Si,2pny) (1993Ch41).
DCO=0.94 11, 0.92 I7.
92294 157 2811.01 (47) 1887.82 4+ L,: 2.0 4 In ¥Co(*8Si,p2ny) (2003Do01).
935.4 3 283 41376 o 32022 7 Q L,: 3.2 5 In ¥Co(*8Si,p2ny) (2003Do01).
DCO=1.04 15, 1.12 24.
937.7 1 111 531629 (117) 437859 (97) E2 L,: 7.0 5 In ¥Co(*Si,p2ny) (2003D001), 19.0 20 In
3BNi(2Si,2pny) (1993Ch41).
DCO=1.00 9, 1.08 14. A;=+0.28 6, A4=—0.03 6.
952.6 1 38 1 3088.88 8% 2136.29 6% E2 L,: 32 2 In ¥Co(*Si,p2ny) (2003D001); 43 4 In
S8Ni(28i,2pny) (1993Ch41).
DCO0=0.98 5, 0.95 7 (2003D001). Ay=+0.37 3, A4=—0.10 4
(1993Ch41).
957.9 3 134 403676 (87)  3078.80 (67) L: 1.1 3 In ¥Co(*¥Si,p2ny) (2003Do01).
979.7 2 30 1 4068.6 10t  3088.88 8* E2 L,: 24 2 In ¥Co(*8Si,p2ny) (2003Do01); 41 4 In
3BNi(¥Si,2pny) (1993Ch41).
DCO=0.87 3. Ay=+0.37 3, A4=—0.10 4 (1993Ch41).
1008.1 3 997 63244 (137) 531629 (117) E2 DCO=1.01 9
L: 6.7 6 In °Co(*®Si,p2ny) (2003D001), 9.0 7 In
S8Ni(298i,2pny) (1993Ch41).
1011.6 2 52 6796.8  (147) 57852 (127) E2 DCO0=0.85 9
L: 4 1 In 3Co(*8Si,p2ny) (2003Do01), 14.0 /4 In
3BNi(2Si,2pny) (1993Ch41).
10127 5 42 51502 11* 41376 9* Q DCO=0.95 16
L 4 2 In ¥Co(*8Si,p2ny) (2003D001).
1028 1 ~ 5616.0  (12%) 4587.5 (10%) L: ~1 In °Co(*Si,p2ny) (2003Do01).
1028 1 ~ 6643.5  (147) 5616.0 (12%) L: ~1 In ¥Co(*8Si,p2ny) (2003Do01).
1035.8 2 214 157546 3* 539.82 2* L: 4.9 5 In ¥Co(*Si,p2ny) (2003Do01).
DCO=0.96 10, 1.09 21.
1051.9% 6 144 73000 (15%) 62482 (13*) Q L,: 2.4 4 In ¥Co(*3Si,p2ny) (2003Do01).
1067.2 1 24 1 5135.8 12+ 4068.6 10+ E2 L: 16 1 In ¥Co(*8Si,p2ny) (2003Do01); 35 4 In
3BNi(¥Si,2pny) (1993Ch41).
DCO=0.99 7, 0.94 9.
1072.4 3 1.13 233527 5 1262.71 4* D DCO=0.43 18
L: 1.9 3 In *Co(*Si,p2ny) (2003Do01).
1086.6 2 516 7411.0 (157) 63244 (137) E2 DCO=0.86 16
L,: 4.0 4 In ¥Co(*8Si,p2ny) (2003Do01), 11.0 10 In
3BNi(¥Si,2pny) (1993Ch41).
1098.1 4 173 62482  (13%*) 51502 11* Q DCO=1.05 21
L,: 2.2 3 In ¥Co(*Si,p2ny) (2003Do01).
11193 2 264 111921 2% 0o ot L,: 3.1 4 In *Co(*¥Si,p2ny) (2003Do01).
11319 5 265 79289  (167) 67968 (147) (E2) DCO=0.88 15
E,: 1134 (2006Ch09).
L: 2.9 4 In *Co(*Si,p2ny) (2003Do01).
1166.5 1 111 6302.3 14+ 51358 12t  E2 DCO=0.93 12
L 7.1 5 In ¥Co(*Si,p2ny) (2003Do01); 26 3 In
S8Ni(29Si,2pny) (1993Ch41).
1195.6 1 8 1 74979  16* 6302.3 14* E2 L,: 5.4 6 In °Co(*8Si,p2ny) (2003D001); 18.0 20 In
3BNi(¥Si,2pny) (1993Ch41).
DCO=0.86 2 (1993Ch41).
1197 1 21 8608.0  (177) 7411.0 (157) L: ~1 In °Co(**Si,p2ny) (2003Do01).
1199 1 ~ 8499.1  (17*) 7300.0 (15%) L: ~1 In *Co(**Si,p2ny) (2003Do01).
1213 1 ~ 78573  (167) 6643.5 (14%) L: ~1 In ¥Co(*8Si,p2ny) (2003Do01).
1224% 10444.9  (20%) 92204 (18%) E,: 1225 (2006Ch09).
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8Zr,,-7 From ENSDF 8Zr,,-7

(HLxny)  2003Ca26,2003D001,2006Ch09 (continued)

7(84Zr) (continued)

B¢ Lt Ei(level)  J7 E; i Mult.# P Comments
123562 183 2811.01 (47) 1575.46 3* D DCO=0.62 11
L,: 2.6 3 In ¥Co(*8Si,p2ny) (2003Do01).
124572 31 87435  18* 74979 16t  E2 DCO=0.81 2 (1993Ch41)

L: 1.5 6 In °Co(*®Si,p2ny) (2003D001);
9.6 9 In PNi(*Si,2pny) (1993Ch41).

1267 1 31 9196.6  (187) 79289 (167) L 2 1 In ¥Co(*8Si,p2ny) (2003D001).
Ey: 1265 (2006Ch09).

128964 073 4378.59 (97) 3088.88 8* L: 1.1 3 In ¥Co(*8Si,p2ny) (2003Do01).

1328.1 3 9936.1  (197)  8608.0 (177)

135753 121 3493.78  (77) 2136.29 6% (E1+M2)  +0.06 I  1,: 11 1 In ¥Co(*®Si,p2ny) (2003D001).
DCO=0.56 7, 0.54 8. A,=—0.30 9.

1362% 92204  (18*) 78573 (16%) E,: 1363 (2006Ch09).

1400.9 3 10597.5  (207)  9196.6 (187) E,: 1402 (2006Ch09).

141554 466 35519  (70) 2136.29 6+ D L: 4.1 5 In ¥Co(*8Si,p2ny) (2003Do01).
DCO=0.40 11, 0.50 21.

1418% 9917.1  (19%)  8499.1 (17*) E,: other: 1422 1.

14319 3 101754 20" 87435 18  E2 Ey: 1433 (2006Ch09).

L,: 8.8 8 In 3¥Ni(*Si,2pny) (1993Ch41).
DCO=0.91 3 (1993Ch41).

1477 1 11413.1  (217)  9936.1 (197) Ey: 1476 (2006Ch09).

1499 1 154 4587.5  (10%)  3088.88 8* L: ~1 In ¥Co(*8Si,p2ny) (2003Do01).

1507.63 274 66435  (14*) 51358 12* L,: 2.8 3 In ¥Co(*8Si,p2ny) (2003Do01).

1527 1 05545 192447  (277) 177177 (257)

1548 1 ~ 2811.01 (47) 1262.71 4* L: ~1 In ¥Co(*8Si,p2ny) (2003Do01).

1555 1 154 78573  (167) 63023 14* L: ~1 In ¥Co(*8Si,p2ny) (2003Do01).

1563.13 151 2825.79  (57) 1262.71 4* (E1+M2)  +0.054 1,: 15 1 In ¥Co(*3Si,p2ny) (2003D001).
DCO=0.54 7, 0.63 9. Ay=—0.43 7, A4=+0.17

8.

1567 1 121652 (227) 10597.5 (207) E,: 1568 (2006Ch09).

1586 1 ~1 37224 (7T7) 2136.29 6+ L: ~1 In ¥Co(*8Si,p2ny) (2003Do01).

1635 1 11552.1  (21%)  9917.1 (19%)

1645.7 3 11821.1  22* 101754 20"  E2 L,: 4.4 5 In 38Ni(**Si,2pny) (1993Ch41).
DCO=0.88 4 (1993Ch41).

1663 1 1.004 5 20907.8  (297) 192447 (277)

1665 1 13078.1  (237) 11413.1 (210) E,: 1666 (2006Ch09).

1702% 104449  (20%) 87435 18*

1723% 92204  (18%) 74979 16*

1808 1 13973.9  (247) 121652 (227) E,: 1810 (2006Ch09).

1810 ! 1.00% 5 227178  (317) 20907.8 (297) E,: 1808 (2006Ch09).

1813@ 12257.8  (22%) 104449 (207)

18453 6 13666.2  24* 11821.1 22* E2 L: 1.7 8 In 33Ni(*Si,2pny) (1993Ch41).
DCO=0.87 6 (1993Ch41).

1860 I 149382  (257) 13078.1 (237)

1959 1 1.004 5 24676.8  (337) 22717.8 (317) E,: 1958 (2006Ch09).

19935 6 15659.9  26* 13666.2 24*  E2 L: 0.9 3 In 3¥Ni(**Si,2pny) (1993Ch41).
DCO=0.76 8 (1993Ch41).

1996@ 142537  (24%) 12257.8 (22%)

2075@ 170132 (277) 149382 (257)

2085 1 18032.3  (28%) 15947.8 (26%)

2086 1 16060.0  (267) 139739 (247) E,: 2088 (2006Ch09).

2114 1 1.00% 5 267909  (357) 24676.8 (337) E,: 2113 (2006Ch09).

2146 1 17805.9  (28%) 15659.9 26% Ey: 2149 (2006Ch09).

2271 1 0.904 5 29062 (377) 267909 (357) E,: 2272 (2006Ch09).
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80Zr,,-8 From ENSDF 80Zr,,-8

(HLxny)  2003Ca26,2003D001,2006Ch09 (continued)

7(84Zr) (continued)

EF Lt Ei(level) 7 E; " Mult.# Comments
2282 1 15947.8  (267) 13666.2 24*
2372 1 18032.3  (28%) 15659.9 26*
2405 1 18465.0  (287) 16060.0 (267) E,: 2404 (2006Ch09).
24351  05% 1 31497  (397) 29062 (377) E,: 2434 (2006Ch09).
2477 1 20282.9  (30%) 17805.9 (28%) E,: 2478 (2006Ch09).
2538@ 19551  (297) 17013.2 (277)
2586 1 206184  (30%) 18032.3 (28%)
2600 1 03% 1 34097  (417) 31497 (39°) E,: 2598 (2006Ch09).
2617 1 232354 (32%) 20618.4 (30%)
27809 00645 36877  (437) 34097 (417) E,: others: 2770 I (2003Le08), 2761 (1995Ji08).
2828@ 21293.1  (307) 18465.0 (287)
2869@ 22420 (317) 19551  (297)
2897@ 23180.0  (32%) 20282.9 (30%)
3102@ 32164 (397) 29062 (377)
3464€Q 00044 177177 (257) 142537 (24%)
3650€ 26830.1  (34%) 23180.0 (32%)

3743@  0.007¢ 17717.7  (257) 139739 (247) D+Q Mult.: A,=+0.27 18, A4=+0.34 31 (2006Ch09) consistent
with AJ=1, D+Q, most likely M1+E2 transition.

40529 0.009¢  17717.7 (257) 13666.2 24* D Mult.: Ay=-0.28 7, A4=0 (2006Ch09) consistent with AJ=1,
dipole.

 From 2003Do01 in 58Ni(328,(12py), except for SD band. For the SD band, values are relative intensities within the SD band,
read from a graph (divided by a factor of 4) given by 1995Ji08. Intensities available from other reactions are given under
comments relative to 100 for 540y. All intensities are considered for adopted branchings listed in ‘adopted gammas’.

¥ From weighted average of 2003Do01 and 1993Ch41 whenever possible, otherwise values are from 2003Do01 up to 9197 keV and
from 2003Ca26 above this energy. Exceptions are noted. For SD band, values are from 2003Le08, unless otherwise stated. The
values from 2006Ch09 and 1995Ji08 are in general agreement. The transitions connecting SD band to normal bands are from

2006Ch09.

# Stretched Q from DCO ratios (1993Ch41,2003Do01) are assigned as E2. Mixed transitions with ¢ are from y(6) observed in
Ni(32S,2pary) (1986C0ZQ).

@ From 2006Ch09.

& From 2003Ca26.

¢ Relative intensity within the SD band. The values are read from a graph (divided by a factor of 4) given by 1995Ji08, except for
the interconnecting three transitions from the SD bandhead which are from 2006Ch09.

b Placement of transition in the level scheme is uncertain.
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(HLxny)  2003Ca26,2003D001,2006Ch09
Legend
Level Scheme Ly< 2%
Intensities: Relative I, — L, < 10%><I’7’}“"
— > 10%><I$‘”
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&
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(325 N 23180.0
G1) F—so 22717.8
(317) T 22420
05 & < 21293.1
29) 5 20007.8
€5 S e 20618.4
(309 T 20282.9 33 fs 10
29°) ¥ & 19551
Q7)) \ #jﬁf' N [ 192447
28 & - @,Q& 18465.0 56 fs 14
(28%) S5 SO 18032.3
(289) AR PR 17805.9  10fs §
257) RS 17717.7 14 fs +40—10
Q277) & 17013.2
e ¥ . N 16060.0 21 fs 21
267) S o o 15947.8
26+ S 15659.9 1959
257) 8 14938.2 84 fs 20
(24%) N o 14253.7
@) S 139739 21517
24+ S 13666.2 135 9
(23°) =~ &-0 13078.1 44 fs 16
2% RIS o 12257.8
555) { N Sy n 121652 395 16
0+ L2 I 118211 30fs7
21) i 11413.1 0.09 ps 4
207) 10597.5 58 fs 17
207) 10444.9
20" 101754 64fs 8
0+ 0
4
iozrzm
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402144-10 From ENSDF 30214410
(HLxny)  2003Ca26,2003D001,2006Ch09 Legend
. _— max
Level Scheme (continued) Iy < 2%xIy
— 1, <10% xl’}’,’w‘
Intensities: Relative I, — I,>10% x [max
777777 » Y Decay (Uncertain)
&
(211) RIFARS 11552.1
(21 N 11413.1  0.09 ps 4
(207) 10597.5 58 fs 17
(20%) 10444.9
20t 101754  64fs 8
197) 9936.1  0.15ps4
(19h) 9917.1
mH v m
NN
(18" Q'8 :é\;:? 9220.4
(187) o 9196.6 107 fs 23
N
“%7 v N
18+ N é§@70¢ 8743.5 131fs 11
a77) Y © 2 8608.0 0.16ps 3
a7h Q‘F 8499.1
&
Q{V N
T D
(167) N e é',c?é\ o 79289  232fs 19
(16%) (’;074{;77\?‘ 5 7857.3
S og”
167 ~ S%'G%f;‘ ¥ 74979 166 fs 15
as7) L& 7411.0  0.30ps 8
as?) o 7300.0
O
N P
147 N @b,gci 6796.8  0.51ps8
(4% oS & 6643.5
a3 RS 6324.4  0.46ps 10
14+ 6302.3 157 fs 15
(13" 6248.2
N
@
(127) & S 5785.2
(12%) SY 9 oy 5616.0
N
. IR
1) RSP 5316.29
1t S 5150.2
12+ : 5135.8 248 fs 22
(107) v 4869.27
(10") 4587.5
(CD) 4378.59
9+ 4137.6
10" 4068.6  0.36ps 3
0+ 0
84
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84
11 From ENSDF 402144711
(HLxny)  2003Ca26,2003D001,2006Ch09 Legend
. _— max
Level Scheme (continued) Iy < 2%xIy
— 1, <10% Xl’}’,’“"
Intensities: Relative I, — I, >10% ><I’;””
,,,,,, ¥ Decay (Uncertain)
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§02r44'] 2 From ENSDF $0Zr

102144712

(HLxny) 2003Ca26,2003D001,2006Ch09

. Legend
Level Scheme (continued)

———— L, < 2%xI™
> I, < 10%xI}™

I, > 10% XD

Intensities: Relative I,
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80Zr,,-13 From ENSDF 8 Zr,,-13

(HLxny)  2003Ca26,2003D001,2006Ch09

Band(A): g.s. band

(347) 26830.1
3650
Band(C): Band based on 5,
(32%) 23180.0 a=1
31°) 22420 Band(c): Banc} based on 6,
a=0
897 (307) 21293.1
2869
(307) ¢ 202829
(297) 19551 2828
2477 B
s (287) | 18465.0
(28°) ¢ 178059
@) y 170132 2405
2146
(267) ¢ 16060.0
26" 15659.9 2075 Band(D): Band based on
_ 10%), =0
(257) §  14938.2 2086
1994 ) 973 (24") 14253.7
24+ o 13666.2 1860 —
Band(b): yband,odd (330 y 13078.1 1908 1996
1845 spin 22+
. 1665 12165.2 ( ) y 122578
22 y 118211 1) B —
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0y 101754 (19") 9917.1 197) 9936.1
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2y OFFe +
arm 8499.1 1362
+ 1246 1199 y 7928.9 (16™) 7857.3
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127) 5785.2 az+) 18
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T T st %7 gassy

6.29 + 852 7.82 4Y_ﬁ70
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(HLxny)  2003Ca26,2003D001,2006Ch09 (continued)

Band(F): SD band Band
from 2006Ch09, 2003Le08
and 1995Ji08

437) 36877

2780
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397)
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@7) 29062
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(357) \ 26790.9
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(337) 24676.8
Band(E): Band based on
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(1) | 2271178
2617 1810
(297) ¢ 209078
(307) 20618.4
1663
2586 Q7)) y 192447
28+ 1527
(289 | 180323 o) i
J;ﬁ'
2085
N
(267) §  15947.8
84
102144

14



	8440Zr44 
	 (HI,xn)


