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Q(B7)=-7620 5; S(n)=10400 5; S(p)=6130 60; Q(@)=—-42658  2021Wal6

Q(e)=5611 24, Q(ep)=1325 7, S(2n)=24273 5, S(2p)=10246 6 (2021Wal6).

89Mo identified by 1980Pa02 in *>Mo(*He,®He) reaction experiment together with several excited states, but isotope half-life was
not measured. 1975Hall, while disproving assignment of a 7.1-min half-life to 3°Mo by 1964Bul2, suggested upper limits of 2
min and 1 min for the two activities. 1981Ga05 and 1980Gal6 reported half-life measurements for the two activities, later
confirmed by 19830xZZ and 1985Bel2.

The following levels (gammas) from é He.4ny) (1979DeYZ,1979DeZV) only and not reported in any of the later (HI,xny) studies
(1993We04,1993Gal9,1992WeZS) have been omitted: 496.9 (496.8); 626.4 (129.2,627.0); 1156.0 (659.5,1155.5); 1253.1
(627.0,755.8); 1440.1 (813.7). Also the following levels and gammas reported by 1992WeZS only in (HLxny) are omitted due to
lack of confirmation by 1993We04 and 1993Gal9: 2548 (277y); 2911 (327y); 3502 (352y); 4365 (297y); 806y (from 5170);
975y (from 3559); 1090y (from 4650); 1126y (from 4262).

Multi-particle shell model configurations of seniority=3,5,7 are given in detail by 1993We04 and 1993Gal9. Comparisons of
experimental y branching ratios with those calculated for these configurations are given by 1995Zall.

Measured mass excess of 3*Mo: 2008Wel0, JYFLTRAP.

Additional information 1.

89Mo Levels

Cross Reference (XREF) Flags

A 39Mo IT decay (190 ms) D I3Ni(*®Ar4pny),°Ni(>2S,2pny)

B %9Tc & decay (12.8 s) E  99Zr(*He4ny)
C  39Tc & decay (12.9 s) F 92Mo(®He,°He)
E(eveht ¥ Ty " XREF Comments
0.0 9/2%) 2.11 min /10  ABCDEF  %&+%B" =100

Ty 2: weighted average of 1.98 min 74 (1985Bel2: y* timing in coin with
89Nb y transitions), 2.15 min 20 (1981Ga05: beam chopper system) and 2.2
min / (19830xZZ: y timing). Other: a 7.1-min activity assigned to Mo by
1964Bul2 was not confirmed by 1975Hall and gave upper limits of <2 min
for decay of 9/2* isomer and <1 m for decay of 1/2” isomer.

Conﬁgurationzvg;/l2 + seniority=3 states (1993We04).

Additional information 2.

118.8 1 (7/2%) ABCDEF
38752  (1/27) 190 ms 15 A CDEF  %IT=100

Conﬁgurationzvpl_/l2 + seniority=3 states (1993We04).

Ty/2: from 1980Gal6.

%IT: from log fr>3.6 for the transition to the J7=(1/2)" state in 3°Nb %s+%8*
is estimated to be <10. From log ft>5, based on systematics of values for
similar transitions in this mass region %e+%B*<0.4.

1000.7 1 (11/2%) D

1016.4 1 (13/2%) D

1253 15 F

1645.8 1 (11/2%) D

1740 15 F

2008.4 1 (13/27) D

2096.4 1 (17/2%) D

2110 15 F

227121 (17/27) 1.14 ns 8 D Ty/2: from RDDS for 175y (1995Zall). Other: 1.11 ns 28 from y(t) of 175y

and 263y (1995Ka06).
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Adopted Levels, Gammas (continued)

89Mo Levels (continued)

E(eveht ¥ Ty " XREF Comments
24158 1 (17/2%) D
245452  (1727)  58ps 11 D
2583.71 (21/2%) 9.49 ns 21 D pu=+8.3 4 (1995Wel2,2020StZV)
Ty): from y(t) of 168y, 487y, 320y, 1016y, 1080y, 1399y (1995Ka06).
Other: ~21 ns (1993We04).
e from g=+0.79 4 (TDPAD method, 1995W612)
Conﬁguratlon 40% ﬂgg 2(84“)®vg9/2 +21% 7rg9 2(6")(2)1/g9/2 +
15% 7rg9/2(8+)®vg9/2(7/2 )+ 1% Vg9/32 gives theorencal g=+0.79
(1995Wel2).
313402 (232%) <l.1ps D
3151.1 2 (21/27) 1.8 ps +6-10 D
355842 (252%) <1.0ps D
3701.8 2 (23/27) D
3716.7 2 (25/2%) 0.8 ps6 D
4069.0 2 (25/27) 2.8 ps +6-3 D
4260.6 2 (27/2%) 0.28 ps +7-14 D
457542 (27/27) 0.69 ps +28—-14 D
4649.12  (29/2%) D
4980.7 2 (29/2%) <0.7 ps D
517092 (29/27)  <0.76 ps D
5251.02  (31/2%) 23 ps 8 D
5340 25 F
5420.02  (31/27) <0.7 ps D
5480 25 F
5643.02  (332%)  0.55€ ps 14 D
6436.4 2  (35/27) 2.6 ps 6 D
6470.6 3 (35/2%) D
675593  (37/2%) D
7590.1 3 (39/27) 1.39@ ps 14 D

 From least-squares fit to Ey data.
¥ From 1995Zall, based on y(0) (1993We04,1993Gal9) and yy(0)(DCO) of 1993We04. J™ values of g.s., 119 and 388 states
are based on systematics and probable shell-model configurations.

# From RDDS (1995Zall), unless otherwise stated.

@ Effective T, 12 not corrected for feeding.

y(¥Mo)
Ei(level) 7 E, Lt B m Mt @ Comments
1188 (72*) 11881 100 0.0 (9/2*) E,: from (HLxny).
3875  (127) 26862 100 1188 (7/2*) (E3)  0.1494 24 B(E3)(W...)=0.117 10

E,: average of values from (HI,xny) and 8Mo IT
decay.

Mult.: (K)exp=0.28 6 (1991He04) in 39Tc & decay
(12.9 s) gives 6(M4/E3)=0.39 12, but this
admxiture of M4 gives unrealistically large
B(M4)(W.u.). RUL=10 for B(M4)(W.u.) suggests
negligible 6(M4/E3). Value of a(K)exp=0.28 6
(1991He04) agrees better with M3. Multipolarity
assignment here is essentially from systematics
supporting 1/2~ for the isomer and dominant E3
multipolarity to 7/2* level, and only marginally
supported by large value of a(K)exp.
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Adopted Levels, Gammas (continued)

7(89M0) (continued)

Ei(level) 7 E, Lt E; i Mult. ¥ P @ Comments
1000.7  (11/2%) 1000.7 1 100 0.0 (92%)
10164 (13/2%) 101631 100 0.0 (92) (Q)
16458  (112%) 62952 187 1016.4 (13/2*)
152722 100 10 118.8 (7/2%)
164592 44 8 0.0 (9/2+)
2008.4  (13/27) 36261 345 16458 (11/2*) D
991.8 7 100 7 10164 (13/2*) (D) §(Q/D)=0.00 +7—13 from y(6),
—0.4 from DCO (1993Ka24).
100792 455 1000.7 (112*) D
2096.4  (17/2%) 1080.0 1 100 10164 (13/2°) Q
2712 (17/27) 17481 1002 2096.4 (17/2%) (El) 0.0250 B(E1)(W.u.)=3.4x1075 3
26281 592 2008.4 (13/27) (E2) 0.0380  B(E2)(W.u.)=6.0 5
24158  (17/2%) 31951 429 14 2096.4 (17/2%)
13993 7 100.0 14 10164 (132*) Q
24545 (17/27) 18351 100 22712 (1727)  [Ml1] 0.0481 B(MI1)(W.u.)=0.59 2
25837 (212%) 16801 792 2415.8 (17/2%) (E2) 0.185  B(E2)(W.u)=7.7 3
48731 100 2 2096.4 (17/27) (E2) B(E2)(W.u.)=0.0474 16
31340 (23/2%) 55031 100 2583.7 (212%) M1 B(M1)(W.u.)>0.12
31511 (2127)  696.81 41 2454.5 (17/27) [E2] B(E2)(W.u.)=3.1 13
879.8 1 100 I 22712 (17/27) (E2) B(E2)(W.u.)=24 9
§(0/Q)=0.00 +10-6 from y(6),
+0.05 8 from DCO (1993Ka24).
35584 (25/2F) 42441 100 3134.0 (232%) [Mi1f* B(M1)(W.u.)>0.29
3701.8  (23/27) 55071 100 3151.1 (212°) D
3716.7  (25/2F) 58261 100 3134.0 (232%) MI+E2 -34 17 B(M1)(W.u.)=0.007 +83—5;
B(E2)(W.u.)>200
§(Q/D)=—2.4 7 from y(6), -3.7
+17—13 from DCO (1993Ka24).
4069.0  (2527) 36721 303 3701.8 (2327) [Mi1T* B(M1)(W.u.)=0.037 9
917.8 1 100 3 3151.1 (21/27)  (E2) B(E2)(W.u.)=10.1 23
4260.6  (272%) 54391 414 3716.7 (252%) [M1] B(M1)(W.u.)=0.14 4
70231 100 4 3558.4 (2512%) [Mi1T* B(MI)(W.u.)=0.16 5
45754 (2727) 50651 100 4069.0 (25/27) [MIT* B(M1)(W.u.)=0.25 10
4649.1  (29/2%) 38841 100 4260.6 (27/2*) D
4980.7  (292%) 33161 738 4649.1 (29/2%) [MI] 0.0105 B(MI)(W.u.)>0.23
72001 9711  4260.6 (27/2%) [MI] B(M1)(W.u.)>0.030
1264.0 1 100 11 3716.7 (252%) (E2) B(E2)(W.u.)>3.9
51709  (29/27) 59551 100 5 4575.4 (27/27) M1 B(MI)(W.u.)>0.11
110197 275 4069.0 (25/27) [E2] B(E2)(W.u.)>4.1
5251.0  (31/2%) 27031 100 4 4980.7 (29/2%) [MI1]* 0.0176  B(MI1)(W.u.)=0.25 9
601.91 394 4649.1 (29/2%) [MI] B(M1)(W.u.)=0.009 4
99042 574 4260.6 (27/2%) [E2] B(E2)(W.u.)=3.2 12
54200  (31/27) 24901 1005 5170.9 (29/27) [MI1J* 0.0217  BMI)(W.u)>1.3
84492 545 4575.4 (27/27) (E2) B(E2)(W.u.)>27
5643.0  (33/2%) 39201 100 5251.0 (312%) M1 B(M1)(W.u.)=0.66 17
6436.4  (3527) 101641 100 5420.0 (31/27) [E2] B(E2)(W.u.)=8.5 20
6470.6  (352%)  827.61 100 5643.0 (33/2%)
67559  (37/2%) 28531 100 6470.6 (35/2%)
7590.1  (39/27) 115371 100 6436.4 (35/27) (E2) B(E2)(W.u.)=8.4 9

T Photon branching ratios from 1995Zal1.

¥ From (HIL,xny). See details about AJ=0,1,2 assignments in this dataset.
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Adopted Levels, Gammas (continued)

7(89M0) (continued)

# Mult=dipole from y(6) and/or yy(6)(DCO).
@ Total theoretical internal conversion coefficients, calculated using the Brlcc code (2008Ki07) with “Frozen Orbitals”
approximation based on y-ray energies, assigned multipolarities, and mixing ratios, unless otherwise specified.



https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Ki07,B
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Adopted Levels, Gammas
Level Scheme
Intensities: Relative photon branching from each level
(39/27) 7590.1  1.39 ps 14
(37/2%) 6755.9
(35/2+) 6470.6
(35/27) 64364 2.6ps6
D
(33/27) N 5643.0  0.55ps /4
N I8 S0
(3B1/27) I VNN 5420.0  <0.7 ps
G127 NGRS 52510 23ps8
(29727) YOTES . N 5170.9  <0.76 ps
b@'@'f@*\a 5 <0.76 ps
(29/27) NS & 4980.7  <0.7 ps
0:?'\ <,>\ QQ N
912*) 5 RN 4649.1
Qi) SIS 45754 0.69 ps +28-14
O O $
VO ~
@2t NY oo & 42606 0.28 ps +7-14
@52°) Sl Qsi $ 4069.0 2.8 ps +6-3
~
WEPN -~
@snh il il S 37167 08ps6
(23/27) T8 3701.8
(25/2%) R &75\ 35584  <1.0ps
@%&gj o
(21/27) cE s . 3151.1 1.8 ps+6-10
(2312%) \s“@f@f 3134.0 <l.1ps
N
¢ § §'
o) N
. J,}"@S‘ o 0@? 28
N SO D
(%;g’) T @,@ﬁ%,@{@\i@i 2583.7  9.49ns 21
TS ) 2. SR
772~ v [T S
( ) [ * SIS 22712  1.14ns 8
(17727) i S8 2096.4
(13127) i 2008.4
(1172) 1645.8
(13/2) 1016.4
(1127) . 1000.7
127) 3875  190ms 15
(72%) 118.8
onn 0.0, 2.11 min /0
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