‘o0 Ndgs-1 From ENSDF - Evaluated March 2022 14N, -1

147Pr B~ decay (13.44 min)  1993Sh33,2015Ru09

History
Type Author Citation Literature Cutoff Date

Full Evaluation  N. Nica and B. Singh  NDS 181, 1 (2022) 9-Mar-2022

Parent: '47Pr: E=0.0; J*=(3/2*); T1/2=13.44 min 10; Q(87)=2703 16; %3~ decay=100.0

147pr B 7 T, /20 from 147pp Adopted Levels.

147pr-Q(B7): From 2021Wal6.

2015Ru09 was compiled for XUNDL compilation by B. Singh (McMaster).

2015Ru09: '“7Pr obtained in the 8~ decay chain '*’Cs -> 147Ba -> 47La -> 147Ce -> #7Pr using the OSIRIS on-line
fission-product mass separator at Studsvik. Measured Ey, Iy, Byy-coin, half-life of '47Pr isotope, level half-lives by Byy(t) from
gates above and below and deduced levels, J, 7, B(M1), B(E2), electric dipole moment Dy, nonzero octupole deformation,
2-quasiparticle configurations. Calculated potential energy surface.

1997Gr09, 1996Gr20: 232Cf SF, measured 8~ -decay intensity distribution by total absorption y-ray spectrometer (TAGS).

1993Sh33 (supersedes 1981Ya06): 235U(n,F), E=th; used HPGe, Ge(Li), LEPS, and plastic scintillator detectors. Measured Ey, Iy,
I(ce), yy. By().

1980Hal3: '4°Nd(d,py), measured T 1/2”s for low-energy states by direct timing technique.

1975Pi03: 233U(n,F), measured Ey, Iy(abs) (based on I(91y,abs)=27% in '*/Nd B~ decay, 1967Ba21).

1964H003: 25U(n,F), scintillator detectors, Iy(abs).

Others: 19951k03 (QpB), 1979B026 (Ey with curved-crystal spectrometer), 1977Rell (Ey, Iy), 1975Dol5 (Ey, Iy, yy, Tip2),
1972Ho08 (Ey), 1971Ba28 (Ty).

Level scheme from 1993Sh33.

147Nd Levels

E(level)T i T1/2# Comments
0.0 5/2~ 11.03d 3 %B~=100
Ty/2: adopted value.

49.88 5 7/27 1.0 ns 3 Ty2: other: 2.5 ns 5 (1980Hal3).
127.78 5 5/2~ 0.4 ns / Ty/2: other: <0.8 ns (1980Hal3).
214.60 6 1/2~ 453ns 6 Ty other: 5.8 ns 8§ (1980Hal3).

Additional information 1.
314.64 6 32~ <0.1 ns
463.53 6 3/2~ <0.1 ns
517.23 6 5/2~
580.9 3 72
604.22 6 1/2~ <0.8 ns Ty/2: other: from 1980Hal3.
631.54 6 3/2™

769228  3/2F
792256 3%
829.94 7 (1/2,3/2,5/27)
942.16 8 (1/27,3/2,5/2)
957216  3/2-
1041.24 12 1/2-
1112.028  3/2*
1260.63 7 (1/27.,3/2,5/27)
1264118  3/2*
1310.76 8 3/2*
1351.028 52~
1398.08 10 3/2*
144458 9 1/2*
1544.01 11 (1/27,3/2,5/2")
1593.40 20 5/2*
1617.52 14 3/2*,5/2*
1673.69 14 3/27.5/2
1733.58 11 5/2-
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147py B~ decay (13.44 min) 1993Sh33,2015Ru09 (continued)

147Nd Levels (continued)

E(level)t yri E(level)t i
1761.90 9 (1/2-3/27) | 2164.44 24  (1/27,3/2,5/27)
207027 15 (1/2,3/2,5/27) | 2310.13 16 (3/2+,5/2%)
212304  (1)23/2,527) | 233563 (5/2)

2423.1 4 12+

 From least-squares fit of y’s to levels; normalized y?=4.7 is greater than critical y%>=1.4.
¥ From Adopted Levels.
# From 1993Sh33 (By(1)), except as noted (same as in Adopted Levels).

B~ radiations

E(decay)  E(level) I,B_T Log ft Comments
(280 16) 2423.1 0.155 549 17 av EB=79.0 51
187: 0.50 (1997Gr09).
(367 16)  2335.6 0359 5.50 13 av EB=107.0 53
157: 0.32 (1997Gr09).
(393 16)  2310.13 0557 5409 av Ep=115.4 54
157: 1.67 (1997Gr09).
(539 16) 2164.44 0.28 5 6.16 9 av Ef=165.6 57
187: 0.54 (1997Gr09).
(580 16) 2123.0 0358 6.17 11  av EB=180.4 58
187: 0.54 (1997Gr09).
(633 16)  2070.27 0.126 16  6.74 7  av EB=199.6 59
(941 16) 1761.90 0.27 4 7.027  av EB=317.9 64
(969 16) 1733.58 0.59 8 6.73 7  av EB=329.2 65
187: 0.54 (1997Gr09).
(1029 16)  1673.69 1.90 21 6326  av EB=353.3 65
157: 1.74 (1997Gr09).
(1085 16)  1617.52 0.71 14 6.83 9 av Ef=376.2 66
187: 0.91 (1997Gr09).
(1110 16)  1593.40 0.82 16 6.80 9 av Ef=386.1 66
187: 0.98 (1997Gr09).
(1159 16)  1544.01 0455 7.136  av EB=406.4 67
157: 0.30 (1997Gr09).
(1258 16)  1444.58 0.163 19 7.71 6  av EB=447.8 68
(1305 16)  1398.08 1.29 14 6.87 6 av Ef=467.3 68
167: 2.38 (1997Gr09).
(1352 16) 1351.02 516 6.336 av EB=487.2 68
167: 4.22 (1997Gr09).
(1392 16) 1310.76 9.6 10 6.10 5 av Ef=504.3 69
167: 9.41 (1997Gr09).
(1439 16) 1264.11 2.03 21 6.835 av Ef=524.2 69
167: 5.08 (1997Gr09).
(1442 16)  1260.63 5.06 6.44 6 av EB=525.7 69
167: 0.0 (1997Gr09).
(1591 16) 1112.02 0.148 23 8.147  av EB=589.7 70
(1662 16)  1041.24 0.045 9 8.73 9 av Ef=620.5 70
(1746 16) 957.21 0.39 5 7.87 6 av Ef=657.2 71
(1761 16) 942.16 1.76 19 7235 av Ef=663.8 71
187: 2.16 (1997Gr09).
(1873 16) 829.94 0476 7916  avEBR=71337I
(1911 16) 79225 23.0 24 6.26 5 av E=730.0 71
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‘o0 Ndg;-3 From ENSDF 147Ndg,-3

147py B~ decay (13.44 min) 1993Sh33,2015Ru09 (continued)

B~ radiations (continued)

E(decay)  E(level) I,B_T Log ft Comments

187: 24.70 (1997Gr09).
(1934 16) 769.22 21522 6.315 av Ef=740.2 71

1871 24.06 (1997Gr09).
(2071 16) 631.54 <0.8 >7.9 av Ef=801.5 72
(2099 16)  604.22 0.33 13 8.26 18 av EB=813.7 72

187: 0.54 (1997Gr09).

(2122 16)  580.9 0.156 8.62 18 av Ef=824.2 72

187: 0.22 (1997Gr09).
(2186 16)  517.23 165 7.65 14 av EB=852.7 72

187: 1.62 (1997Gr09).
(2239 16) 46353 <09 >7.9 av E3=876.9 72

187: GTOL method 1, 90% c.1.; 0.54 (1997Gr09).
(2388 16) 314.64 12.6 15 6916  avEB=944.173
187 11.89 (1997Gr09).
(2488 16)  214.60 1515 795 av EB=989.4 73
187: 3.2 21 (1997Gr09) for summed B~ feeding to g.s., 50, 128, and 215 levels.

(2575 16)  127.78 <6 >7.4 av EB=1028.9 73

I57: <8.0 (GTOL method 1, 90% c.L.).
(2653 16) 49.88 I87: included in g.s. feeding.
(2703 16) 0.0 2525 7.85 av EB=1087.1 73

I87: sum of g~ feeding for g.s. and 50 level (1993Sh33).

 Absolute intensity per 100 decays.
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147pr B~ decay (13.44 min)

1993Sh33,2015Ru09 (continued)

)/(147Nd)

Ty normalization: 0.074 7 from sum of 8~ feeding to '*'Nd g.s. and 49.9-keV level <5% (1993Sh33, 1964H003). Same value is obtained based on total
absorption y-ray spectrometer (TAGS) measurement of 3.2% 21 p feeding to 0.0+49.9+127.9+214.6 levels (1997Gr09). This supersedes the I'y normalization
adopted previously by 1992De38 based on I(315y,abs)=12.60% 15 (1975Pi03), which in turn had superseded the Iy normalization of 1978Ha22 based on
[(315y,abs)=24% (based on complex 315-keV y peak absolute intensity measurement with Nal(T1), 1964Ho03). Later a series of studies showed that the observed
B~ feeding to g.s. and low-lying states in A=147 isobars is compatible with I(315y,abs)=24%, rather than I(315y,abs)=12.6% (1989R020, '“’La 8~ decay;
1993Ma39, '47Ce B~ decay; 1996Gr20, 1997Gr09, '47Ce and '47Pr 8~ decays, (TAGS)). However, if I(315y,abs)=24% is used for Iy normalization with the
latest '7Pr B~ decay data (1993Sh33, 2015Ru09), it results in a strong negative 8~ feeding to '“’/Nd g.s. and 49.9-keV level. The Iy normalization adopted here
gives 1(315y,abs)=18.2 % 18 and reconciles the previous values discrepant by almost a factor of two.

a(K)exp, a(L)exp, a(exp), and K/L values shown in table comments are from 1993Sh33 (x-y and conversion electron measurements; normalized to 128y, M1).

Ef  1,9&d  Egevel)

49.88 5 545 49.88

71975 1318 127.78

86.69 5 72 4 214.60

86.69 5 1.6 2  604.22

99.90 10 5.86 314.64

.
72"

527

1/2-

127

3/27

Ef

n
I

Multd — sta

ot

Comments

0.0

49.88

127.78

517.23

214.60

5/27

72"

5/2~

5/27

12~

MI1+E2 <0.42

MI+E2  <0.48

E2

(E2]

(Ml]

12.1 16

3.1325

3.67

3.67

1.420

%ly=4.0 4

®(K)=8.7 4; a(L)=2.7 14; a(M)=0.59 33

@(N)=0.130 70; a(0)=0.0177 86; a(P)=0.00056 3

I,: 58 4 (1993Sh33), 48 5 (2015Ru09).

a(K)exp=10.1 15.

%ly=9.7 9

@(K)=2.45 4; a(L)=0.54 20; a(M)=0.117 45

@(N)=0.0259 96; a(0)=0.0037 12; a(P)=0.000154 6

L,: 137 10 (1993Sh33), 122 12 (2015Ru09).

a(exp)=3.29 15, a(K)exp=2.4 3, a(L)exp=0.29 6, K/L=8.2 I8.

Branching: Iy(78y)/1y(128y)=1.8 3 (1975R016), 1.0 1 (1977Rel 1, 47Pr g~
decay).

%ly=5.4 6

@(K)=1.79 3; a(L)=1.467 21; a(M)=0.335 5

@(N)=0.0723 11; a(0)=0.00926 14; a(P)=7.66x107> 11

L,: 74 5 (1993Sh33), 69 7 (2015Ru09).

a(L)exp=1.66 13.

Branching: Ty(87y)/y(214y)=6.7 3 (1975R016), 4.0 3 (av: 147Pr B~ decay).

%ly=0.119 18

a(K)=1.79 3; a(L)=1.467 21; a(M)=0.335 5

a(N)=0.0723 11; a(0)=0.00926 14; a(P)=7.66x107> 11

vy ray observed only by 2015Ru09.

%ly=0.43 6

a(K)=1.207 18; a(L)=0.1681 24; «(M)=0.0357 5
a@(N)=0.00799 12; a(0)=0.001212 I8; a(P)=7.82x107> 12
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E,* 1,@&d g evel)
127.8 2 100 5 127.78
*140.620 10 613
141.0 2 333 604.22
148.7 3 0.50 20  463.53
161.1 2 6.550 79225
165.02 4 152 95721
168.2 3 148  631.54
186.5 2 13.6 18 314.64

147py B~ decay (13.44 min)  1993Sh33,2015Ru09 (continued)

y(*"Nd) (continued)

4 Es I Mult.4 sta ol Comments

f
I,: 7.2 12 (1993Sh33), 5.5 5 (2015Ru09).
Branching: Ty(315y)/Ty(265y)/Ty(187y)/Ty(100y)=100/2.0 3/4.0
6/3.5 5 (1975Ro016), 100/1.1 1/6 1/1.3 2 (1975Dol15, 47pr g~
decay).
5/2” 0.0 52 MIH+E2) <040 0.720 I8 %ly=748
@(K)=0.599 9; (L)=0.095 13; «(M)=0.020 3
@(N)=0.0046 6; ¢(0)=0.00067 8; a(P)=3.80x107> 10
L,: 100 5 (1993Sh33), 100 70 (2015Ru09).
a(K)exp=0.71 21, a(L)exp=0.088 7, K/L=7.0 5.
Ey: 127.923 2 (1979B026).
Branching: Ty(78y)/Ty(128y)=1.8 3 (1975R016), 1.0 I (1977Rel1,
147pr B~ decay).
%ly=0.45 5
Branching: Ty(190y)/Iy(140y)=1.7 2 (1975Pi03) 47Pr g~ decay.
12~ 463.53 3/2~ [MI+E2] 0.59 6 %ly=0.25 3
@(K)=0.444 13; a(L)=0.116 53; a(M)=0.026 13
@(N)=0.0056 27; a(0)=7.7x10"* 32; a(P)=2.5x107> 5
I,: 18.3 11 (1993Sh33), 3.3 3 (2015Ru09). These values are
discrepant. Value of 2015Ru09 that observed several low intensity
v’s unobserved by 1993Sh33 was adopted.
3/2=  314.64 32~ [MIL+E2] 0.50 4 %1y=0.037 16
@(K)=0.379 14; a(L)=0.095 41; a:(M)=0.0209 94
@(N)=0.0046 20; a(0)=6.3x10"* 25; a(P)=2.1x107> 4
L,: 0.89 20 (1993Sh33), 0.4 1 (2015Ru09).
32 631.54 32~ [El] 0.0704 %ly=0.5 4
@(K)=0.0600 9; a(L)=0.00824 12; «(M)=0.00174 3
@(N)=0.000385 6; a(0)=5.65x10> 9; (P)=3.18x107° 5
I,: unweighted mean of 11.7 9 (1993Sh33), 1.7 2 (2015Ru09).
32 79225 32t [El] 0.0659 %ly=0.112 18
@(K)=0.0562 8; a(L)=0.00771 11; «(M)=0.001626 23
@(N)=0.000360 5; a(0)=5.29x1073 8; a(P)=2.99x1076 5
y ray observed only by 2015Ru09.
3/2-  463.53 32~ [MIL+E2] 0.340 14 %ly=0.10 6
@(K)=0.264 15; a(L)=0.059 2I; a(M)=0.0131 50
@(N)=0.0029 11; a(0)=4.0x10"* 13; a(P)=1.5%107> 3
L,: 0.60 22 (1993Sh33), 2.1 2 (2015Ru09).
32 127778 5/2° E2 0.248 %ly=1.01 16
@(K)=0.181 3; a(L)=0.0528 8; a(M)=0.01177 18
@(N)=0.00257 4; (0)=0.000347 5; a(P)=9.04x1076 13
L,: 15.4 12 (1993Sh33), 11.7 12 (2015Ru09).
a(K)exp=0.14 3.
Branching: Iy(315y)/Iy(265y)/Ty(187y)/Ty(100y)=100/2.0 3/4.0
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E,* 1,9&d g (level)
¥190.47° 8 1057
202.8 3 198  517.23
214.6 2 17211 214.60
239.1 1 061  1351.02
%393 3 186
2492 2 17.7 18 463.53
264.6 2 4712  314.64
304.6¢ 3 264 769.22

i

5/2~

1/2-

5/27

3/27

3/27

3/2*

147py B~ decay (13.44 min)  1993Sh33,2015Ru09 (continued)

y(*"Nd) (continued)

Es J’; Mult.4 sta ot Comments
6/3.5 5 (1975R016), 100/1.1 1/6 1/1.3 2 (1975Do15, “47pPr g~
decay).
%ly=0.78 9
Branching: Iy(190y)/Iy(140y)=1.7 2 (1975Pi03) '*"Pr 8~ decay.
314.64 32~ [MI+E2] 0.191 6  %ly=0.14 6

@(K)=0.153 14; a(L)=0.030 8; a(M)=0.0066 I8
@(N)=0.00146 38; (0)=0.00021 5; a(P)=8.9x107° 9
I,: 4.1 6 (1993Sh33), 1.6 2 (2015Ru09).
Branching: Iy(389y)/Iy(467y)/ly(517y)/Iy(202y)=100/91 13/81
11/27 4 (1975R016), 100/86 20/53 15/— (1975Dol5, 47pr g~
decay).
00 52 E2 0.1548  %ly=1.28 14
@(K)=0.1163 17; a(L)=0.0302 5; «(M)=0.00669 10
@(N)=0.001463 22; (0)=0.000200 3; (P)=6.00x1076 9
L,: 16.5 12 (1993Sh33), 19 2 (2015Ru09).
@(K)exp=0.118 I4.
Mult.,é: E2(+M1), 6>1.0 (1993Sh33); M1 mixture excluded from
AJ=2, Ar=no transition.
Branching: Ty(87y)/1y(214y)=6.7 3 (1975R016), 4.0 3 (av: 47Pr
B~ decay).
1112.02 3/2* %ly=0.045 9
v ray observed only by 2015Ru09.
%ly=0.13 5
214.60 12~ MI+E2 0.9 +35-9  0.104 9  %ly=1.32 18
@(K)=0.085 12; a(L)=0.0148 20; a(M)=0.0032 5
@(N)=0.00071 11; (0)=0.000103 10; a(P)=5.1x107° 12
L: 19.0 17 (1993Sh33), 15.3 15 (2015Ru09).
a(K)exp=0.087 12.
Branching: Iy(464y)/Iy(414y)/ly(336y)/Iy(249y)=3.2 5/22
3/100/25 4 (1975R016), —/20 3/100/27 3 (av: “7Pr B~ decay).
49.88 7/2- [E2] 0.0780  %Iy=0.35 10
@(K)=0.0607 9; a(L)=0.01356 20; «(M)=0.00298 5
@(N)=0.000654 10; a(0)=9.11x107° 13; a(P)=3.26x1070 5
L,: 6.9 7 (1993Sh33), 4.0 4 (2015Ru09).
Branching: Iy(315y)/Iy(265y)/ly(187y)/Iy(100y)=100/2.0 3/4.0
6/3.5 5 (1975Ro016), 100/1.1 1/6 1/1.3 2 (1975Dol5, 47pr g~
decay).
463.53 32~ [El] 0.01304  %Iy=0.19 4
®(K)=0.01116 16; a(L)=0.001485 22; «(M)=0.000313 5
@(N)=6.96x1075 10; (0)=1.039x107> 15; a(P)=6.29x10"" 9
I,: 3.4 4 (1993Sh33), 2.4 2 (2015Ru09).

9-“*PN 5\
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1993Sh33,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Ru09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1975Ro16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1975Do15,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1975Pi03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1993Sh33,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Ru09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1975Ro16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1975Do15,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1993Sh33,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Ru09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1993Sh33,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1975Ro16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Ru09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1993Sh33,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Ru09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1975Ro16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1993Sh33,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Ru09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1975Ro16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1975Do15,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1993Sh33,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Ru09,B

147pr B~ decay (13.44 min)

1993Sh33,2015Rul9 (continued)

E,* 1,@&d g (level) i E;
3107 1 071 94216  (1)273/2,52) 631.54
31472 24411 31464 32" 0.0
316.89 5 121 63154  32° 314.64
328.8 2 54.028 79225  3/2° 463.53
3357 2 63.529 46353 32" 127.78
¥343.8 3 456

366.59€5  1.62 82994  (1/23/2,527) 463.53
¥366.6 2 536
¥372.8 3 315

388.8€2 19011 51723  5/2° 127.78

y(*"Nd) (continued)

% Mult.4 sta af Comments
327 %ly=0.052 9
v ray observed only by 2015Ru09.
5/2= MI+E2 1.3 +9—4 0.051 4 Yly=18.2 18

3/27  [MI1+E2]

32~ El

5/2=  E2(+Ml)

327

5/2= MI+E2

0.052 8

0.01075

3.6 +20-8 0.0380 8

<0.82 0.0325 23

@(K)=0.042 4; a(L)=0.00713 12; a(M)=0.00154 3
@(N)=0.000341 6; a(0)=4.96x107> 8; a(P)=2.5x107° 3
I,: 242 12 (1993Sh33), 255 25 (2015Ru09).
a(K)exp=0.041 3, a(L)exp=0.0068 8, K/L=6.0 5.

E,: 314.657 39 (1979B026).

Branching: Iy(315y)/Iy(265y)/1y(187y)/1y(100y)=100/
2.0 3/4.0 6/3.5 5 (1975Ro016), 100/1.1 1/6 1/1.3 2
(1975Dol15, “7pPr B~ decay).

%1y=0.089 11

@(K)=0.043 8; a(L)=0.00695 15; a(M)=0.00150 5

@(N)=0.000332 9; a(0)=4.87x107> 10; a(P)=2.6x107° 7

y ray observed only by 2015Ru09.

%ly=4.0 4

@(K)=0.00921 13; a(L)=0.001221 18; a(M)=0.000257 4

a(N)=5.72x1073 8; /(0)=8.56x107° 12; a/(P)=5.22x107"7
8

L,: 53.7 32 (1993Sh33), 55 6 (2015Ru09).

a(K)exp<0.0066.

Branching: Ty(578y)/Ty(478y)/Ty(329y)=100/17 6/38 5
(1975R016), 100/34 4/32 5 (1975Dol5, 47Pr g~
decay).

%ly=4.75

@(K)=0.0307 8; (L)=0.00577 9; a(M)=0.001257 18

@(N)=0.000277 4; 2(0)=3.95x107> 6; a(P)=1.74x1076 6

I,: 62.8 32 (1993Sh33), 67 7 (2015Ru09).

a(K)exp=0.031 4, a(L)exp=0.0060 18, K/L=5.1 14.

Branching: Ty(464y)/Ty(414y)/Ty(336y)/Ty(249y)=3.2
5/22 3/100/25 4 (1975R016), —/20 3/100/27 3 (av:
147pr B~ decay).

%1y=0.33 6

%ly=0.119 19

vy ray observed only by 2015Ru09.

%ly=0.39 6

v placed by 1981Ya06 to 581 level but shown as
unplaced by 1993Sh33.

%1y=0.23 5

%ly=1.41 15

@(K)=0.0276 21; a(L)=0.00390 72; a:(M)=0.000829 21

@(N)=0.000185 5; a(0)=2.79x1075 11; a(P)=1.74x10"°

L-"*PN )
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1993Sh33,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Ru09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Ru09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1993Sh33,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Ru09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1979Bo26,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1975Ro16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1975Do15,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Ru09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1993Sh33,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Ru09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1975Ro16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1975Do15,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1993Sh33,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Ru09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1975Ro16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Ru09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1981Ya06,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1993Sh33,B

E,* 1,@&d g (level)
(389.946) 062  604.22
41372 1359 46353
4169 1 091  631.54
454.8 2 141710 769.22
4635¢3 283 46353
46682 234 517.23

i

1/27

3/27

3/27

3/2*

3/27

5/27

147pr B~ decay (13.44 min)

1993Sh33,2015Ru09 (continued)

E;, I

I~

214.60 1/2~

49.88 7/2-

214.60 1/2~

314.64 3/27

0.0 5/27

49.88 7/27

Mult.4

y(*'Nd) (continued)

ot

Comments

[M1,E2]

(E2]

[M1+E2]

(E1]

[M1+E2]

[M1+E2]

0.029 6

0.0199

0.024 5

0.00490

0.018 4

0.018 4

16

L,: 19.5 14 (1993Sh33), 18 2 (2015Ru09).

a(K)exp=0.035 9.

Branching: Iy(389y)/Iy(467y)/ly(517y)/Iy(202y)=100/91 13/81 11/27 4
(1975R016), 100/86 20/53 15/ (no data) (1975Do15, 47Pr B~ decay, with 202y
undetected).

a(K)=0.024 6; a(L)=0.00372 25; a(M)=0.00080 5

a(N)=0.000177 11; a(0)=2.63x107> 24; a(P)=1.49x107° 40

%ly=0.045 16

Mult.: (M1) in Table I of 2015Ru09 but [M1+E2] in '“/Nd Adopted dataset.

%ly=1.00 11

a(K)=0.01629 23; a(L)=0.00287 4; «(M)=0.000622 9

a(N)=0.0001374 20; a(0)=1.98x107> 3; a(P)=9.37x10~7 14

I,: 13.6 12 (1993Sh33), 13.3 /3 (2015Ru09).

Branching: Iy(464y)/ly(414y)/ly(336y)/Iy(249y)=3.2 5/22 3/100/25 4
(1975R016), —/20 3/100/27 3 (av: '*7Pr B~ decay).

%ly=0.067 10

a(K)=0.020 5; a(L)=0.0031 3; «(M)=0.00066 5

a(N)=0.000146 13; a(0)=2.17x107> 24; a(P)=1.25x107° 34

v ray observed only by 2015Ru09.

%ly=0.105 12

a(K)=0.00420 6; a(L)=0.000550 8; «(M)=0.0001157 17

@(N)=2.58%x107> 4; (0)=3.88x1070 6; a(P)=2.43x10"7 4

I,: 1.5 3 (1993Sh33), 1.4 1 (2015Ru09).

%ly=0.21 3

a@(K)=0.015 4; a(L)=0.0023 3; «(M)=0.00048 6

@(N)=0.000108 13; 2(0)=1.61x1073 23; a(P)=9.5x10"7 26

L,: 0.2 12 (1993Sh33), 2.8 3 (2015Ru09).

E,.Iy: In 1993Sh33 7y neither associated with a particular level, nor marked as
“unplaced”. The (tentative) placement adopted here was done based on the
placement of 463.53 13 y ray in (n,y) dataset. 2015Ru09 positively measured and
placed this y ray, the intensity of which was adopted here.

Branching: Ty(464y)/ly(414y)/1y(336y)/Iy(249y)=3.2 5/22 3/100/25 4
(1975R016), —/20 3/100/27 3 (av: “7Pr B~ decay).

ly=1.7 4

a(K)=0.015 4; a(1)=0.0022 3; «(M)=0.00048 6

@(N)=0.000106 13; (0)=1.58x1073 22; a(P)=9.3x10~7 26

L,: 25.8 15 (1993Sh33), 18 2 (2015Ru09).

Branching: Iy(389y)/Iy(467y)/ly(517y)/Iy(202y)=100/91 13/81 11/27 4
(1975R016), 100/86 20/53 15/— (1975Do15, “47Pr g~ decay).

8-“*PN 1
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1993Sh33,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Ru09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1993Sh33,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Ru09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1975Ro16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1975Do15,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Ru09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1993Sh33,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Ru09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1975Ro16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Ru09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1993Sh33,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Ru09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1993Sh33,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Ru09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1993Sh33,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Ru09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1975Ro16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1993Sh33,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Ru09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1975Ro16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1975Do15,B

147pr B~ decay (13.44 min)

1993Sh33,2015Ru09 (continued)

E* 1,@&d g (level) 7 E;
468375 192 126063  (1/2-3/2,527) 79225
476806 162 60422 1/2° 127.78
47792  61.828 79225 3/2° 314.64
478518 384 94216 (1/27,3/2.5/2)  463.53
49143 6211 126063 (1/27,3/2,5/27) 769.22
493537 111 95721 3/2° 463.53
49491 071 126411  3/2F 769.22
50353 494  631.54 32" 127.78
51672 184 517.23  5/2- 0.0
518438 1017 131076  3/2* 792.25

¥52532 488
55472 794 769.22  3/2* 214.60

n
I

3/2*

5/27

3/27

3/27

3/2*

3/27

3/2*

5/27

5/27

3/2*

1/2-

y(*"Nd) (continued)

Mult.4

o

Comments

(E2]

El

[M1+E2]

[M1+E2]

[M1+E2]

[MI1+E2]

[M1+E2]

El

0.01339

0.00437

0.016 4

0.015 4

0.015 4

0.014 3

0.014 3

0.00312

%ly=0.141 20

v ray observed only by 2015Ru09.

%ly=0.119 19

«(K)=0.01106 16; (L)=0.00184 3; «(M)=0.000397 6

@(N)=8.79%x1072 13; a(0)=1.278x107> 18; a(P)=6.45x10"7 9

v ray observed only by 2015Ru09.

Poly=4.6 5

@(K)=0.00375 6; a(L)=0.000489 7; a(M)=0.0001029 15

@(N)=2.30x1073 4; ¢(0)=3.46x107° 5; (P)=2.17x107" 3

I,: 62.9 31 (1993Sh33), 56 7 (2015Ru09).

a(K)exp<0.006.

Branching: Ty(578y)/Ty(478y)/Ty(329y)=100/17 6/38 5 (1975R016),
100/34 4/32 5 (1975Dol5, "47Pr B~ decay).

%ly=0.28 4

v ray observed only by 2015Ru09.

%ly=0.46 9

L,: 7.1 4 (1993Sh33), 4.8 5 (2015Ru09).

%Ty=0.082 11

@(K)=0.013 3; a(L)=0.0019 3; a(M)=0.00041 5

@(N)=9.1x1075 12; a(0)=1.36x1075 21; a(P)=8.1x1077 22

v ray observed only by 2015Ru09.

%Ty=0.052 9

@(K)=0.013 3; a(L)=0.0019 3; a(M)=0.00040 5

@(N)=9.0x1073 12; a(0)=1.35x10> 21; a(P)=8.0x10"7 22

v ray observed only by 2015Ru09.

%ly=0.36 5

@(K)=0.012 3; a(L)=0.00181 25; o(M)=0.00039 5

@(N)=8.6x1075 12; a(0)=1.28x107> 20; a(P)=7.7x1077 21

L,: 5.0 6 (1993Sh33), 4.8 5 (2015Ru09).

%ly=1.3 4

@(K)=0.012 3; a(L)=0.00168 24; a(M)=0.00036 5

a(N)=8.0x107> /1; a(0)=1.20x107> 19; a(P)=7.2x10"7 20

I,: 23.4 14 (1993Sh33), 15 1 (2015Ru09).

Branching: Iy(389y)/Iy(467y)/ly(517y)/ly(202y)=100/91 13/81 11/27 4
(1975R016), 100/86 20/53 15/— (1975Dol15, "“"Pr = decay).

%ly=0.074 10

@(K)=0.012 3; a(L)=0.00167 24; o(M)=0.00036 5

a(N)=7.9x107> 11; a(0)=1.19x107° 19; a(P)=7.1x10"7 20

v ray observed only by 2015Ru09.

%ly=0.36 7

%ly=5.9 6

@(K)=0.00268 4; a(L)=0.000347 5; a(M)=7.30x107> 11

@(N)=1.630x1077 23; a(0)=2.46x10"° 4; a(P)=1.562x1077 22

6~ PNy
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1993Sh33,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Ru09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Ru09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Ru09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1993Sh33,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Ru09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1975Ro16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1975Do15,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Ru09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1993Sh33,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Ru09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Ru09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Ru09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1993Sh33,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Ru09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1993Sh33,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Ru09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1975Ro16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1975Do15,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Ru09,B

(0]

1, @&d

E;(level)

5

147py B~ decay (13.44 min)  1993Sh33,2015Ru09 (continued)

y(*"Nd) (continued)

Es I Mult.4 ol Comments

5779 2

581.0 3

596.1 2

604.5 2

*615.0 2
615.07¢ 6

*621.5 3
627.6 2

631.6 2

641.4 2

189 9

373

0.6 1

8.08

525
485

344
4.35 28

896

216 10

792.25

580.9

1112.02

604.22

829.94

942.16

631.54

769.22

3/2*

72"

3/2*

12~

(1/2,3/2,5/27)

(1/27,3/2,5/2)

3/27

3/2*

!
L,: 80 4 (1993Sh33), 76 8 (2015Ru09).
a(K)exp=0.0042 23.
Branching: Iy(641y)/Iy(555y)=100/42 6 (1975R016), 100/42 6
(1975Dol15, 7Pr g~ decay).
214.60 12~ El 0.00285 %oly=14.1 14
@(K)=0.00245 4; a(L)=0.000317 5; a(M)=6.66x10"> 10
@(N)=1.487x1075 21; a(0)=2.24x107° 4; a(P)=1.430x10"7 20
L, 190 10 (1993Sh33), 187 19 (2015Ru09).
a(K)exp=0.0027 10.
Branching: Iy(578y)/Iy(478y)/1y(329y)=100/17 6/38 5 (1975R016),
100/34 4/32 5 (1975Do15, “7Pr 8~ decay).
0.0 52 [MI+E2] 0.010324 %ly=0.28 4
@(K)=0.0087 21; a(L)=0.00123 20; o(M)=0.00026 4
@(N)=5.8x1073 10; a(0)=8.8x107° 16; a(P)=5.4x10"" 15
v ray observed only by 1993Sh33.
517.23 5/2- [El] 0.00266 %Ty=0.045 9
@(K)=0.00229 4; a(L)=0.000296 5: a:(M)=6.22x107> 9
@(N)=1.388x1077 20; a(0)=2.10x10° 3; a(P)=1.338x10"7 19
v ray observed only by 2015Ru09.
0.0 52° [E2] 0.00718 %Ty=0.60 8
@(K)=0.00601 9; a(L)=0.000924 13; a(M)=0.000198 3
@(N)=4.39x107° 7; a(0)=6.48x107° 9; a/(P)=3.57x1077 5
L: 7.4 7 (1993Sh33), 9.1 9 (2015Ru09).
%ly=0.39 5
214.60 1/2- %ly=0.36 5
v ray observed only by 2015Ru09.
P%ly=0.25 4
314.64 3/2- P%ly=0.32 4
I,: 4.3 4 (1993Sh33), 4.4 4 (2015Ru09).
Branching: Iy(627y)/1y(942y)=44 5 (1975R016), 30 6 (1975Dol35,
147pr B~ decay).
0.0 52 [MI+E2] 0.0083 19 %Iy=0.66 8
®(K)=0.0071 17; a(L)=0.00099 18; a(M)=0.00021 4
a(N)=4.7x1073 8; (0)=7.1x1070 [4; a(P)=4.4x107"7 12
I,: 8.5 7 (1993Sh33), 9.7 10 (2015Ru09).
127.78 5/2~ El 0.00227 %ly=16.1 16
@(K)=0.00196 3; a(L)=0.000252 4; «(M)=5.30x10"> 8
a(N)=1.182x107> 17; (0)=1.79x107° 3; a(P)=1.146x10"" 16
L,: 216 11 (1993Sh33), 215 22 (2015Ru09).
(K)exp=0.0014 10.
Branching: Ty(641y)/Iy(555y)=100/42 6 (1975R016), 100/42 6
(1975Do15, “7Pr B~ decay).
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147pr B~ decay (13.44 min)

1993Sh33,2015Ru09 (continued)

E,* 1,@&d g (level) 7 E;
642428 121 95721 32" 314.64
656.12 24828 1260.63 (1/27,3/2,527) 604.22
66452 3.3 79225  3/2* 127.78
70683 695 131076  3/2* 604.22
71892 4515 76922  3/2F 49.88
71892 5612  1351.02 5/2° 631.54
72661 061 104124 1/2° 314.64
746.9 1 131 1264.11 32+ 517.23
74693 363  1351.02 5/2° 604.22
76932 474 769.22 32+ 0.0
79382 18511 131076  3/2* 517.23
797238 202  1112.02  3/2* 314.64
80042 22618 1264.11 32+ 463.53

8
T

3/é*

1/27

5/27

1/27

72"

3/27

3/27

5/27

1/2-

5/27

5/27

3/27

3/27

y(*"Nd) (continued)

Mult.4

o

Comments

(E1]

(E1]

[M1+E2]

(E1]

(E1]

(E1]

(E1]

(E1]

0.00211

0.00185

0.0059 74

1.66x1073

1.56x1073

1.46x1073

1.45%1073

1.44x1073

%ly=0.089 11

v ray observed only by 2015Ru09.

%ly=0.18 3

I,: 2.9 3 (1993Sh33), 2.3 2 (2015Ru09).

%ly=0.23 3

@(K)=0.00181 3; /(L)=0.000233 4; a(M)=4.91x107> 7
@(N)=1.095x107> 16; a(0)=1.657x1070 24; a(P)=1.065x10"" 15
L,: 3.1 6 (1993Sh33), 3.1 3 (2015Ru09).

%ly=0.51 6

@(K)=0.001596 23; a(L)=0.000205 3; a(M)=4.30x1073 6
@(N)=9.61x107° 14; a(0)=1.454x107° 21; a(P)=9.38x10~8 14
L,: 6.8 8 (1993Sh33), 6.9 7 (2015Ru09).

%ly=0.33 12

L,: 7.3 7 (1993Sh33), 3.8 4 (2015Ru09).

P%oly=0.42 10

L: 7.3 7 (1993Sh33), 4.7 5 (2015Ru09).

%Ty=0.045 9

@(K)=0.0050 72; a(L)=0.00069 13; «(M)=0.00015 3
@(N)=3.3x1073 6; ¢(0)=5.0x10"° 10; a(P)=3.13x10"7 81

v ray observed only by 2015Ru09.

%ly=0.097 12

@(K)=0.001425 20; (L)=0.000182 3; «(M)=3.83x1075 6
@(N)=8.56x1070 12: 2(0)=1.296x10° 19; a(P)=8.39x1078 12
v ray observed only by 2015Ru09.

Poly=0.27 4

L,: 3.5 6 (1993Sh33), 3.6 4 (2015Ru09).

%ly=0.35 5

@(K)=0.001342 19; a(L)=0.0001716 24; a(M)=3.60x1075 5
@(N)=8.05x107° 12; (0)=1.220x107° 17; (P)=7.90x1078 11
L,: 4.5 6 (1993Sh33), 4.8 5 (2015Ru09).

P%ly=1.38 15

@(K)=0.001260 18; (L)=0.0001609 23; ¢(M)=3.38x107> 5
@(N)=7.55%107° 11; @(0)=1.144x107° 16; a(P)=7.43x1078 11
I,: 18.5 11 (1993Sh33), 17.8 18 (2015Ru09).

%ly=0.149 20

@(K)=0.001250 18; a(L)=0.0001595 23; a(M)=3.35x107> 5
@(N)=7.48x107° 11; a(0)=1.134x107° 16; a(P)=7.36x1078 11
v ray observed only by 2015Ru09.

%Ty=0.168 20

@(K)=0.001240 18; (L)=0.0001582 23; a(M)=3.32x1075 5
@(N)=7.42x107° 11; @(0)=1.125x107° 16; a(P)=7.31x1078 11
L: 2.1 4 (1993Sh33), 2.3 2 (2015Ru09).

11-pN oy
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147Pr B

decay (13.44 min)  1993Sh33,2015Ru09 (continued)

E* 1,@&d g (level) i E;
814.9 3 126 14 942.16  (1/27,3/2,5/2) 127.78
840.4 1 111 1444.58 12+ 604.22
846.9 3 4127 131076 3)2* 463.53
853.7 3 14724 216444  (1/273/2,527) 131076
881.5 3 434 139808 3)2* 517.23
887.0 2 6.6542 1351.02 52~ 463.53
903.8€ 2 11910  1673.69 3/27.572 769.22
934459 121 1398.08  3/2+ 463.53
94232 13710 94216  (1/27.,3/2,5/2) 0.0
949.3 2 223 126411 32F 314.64
957.8 2 131 95721 32" 0.0
981.0 1 111 1444.58 12+ 463.53
996.02 20410 131076  3/2* 314.64

y(*"Nd) (continued)

J? Mult.4 ol Comments
5/2~ %1y=0.094 14

L,: 0.7 4 (1993Sh33), 1.3 1 (2015Ru09).
1/2= [El] 1.31x1073 %1y=0.082 11

@(K)=0.001125 16; (L)=0.0001433 20; a(M)=3.01x107> 5
@(N)=6.73x107% 10; a(0)=1.020x1070 15; a(P)=6.64x10"8 10
y ray observed only by 2015Ru09.

32~ [El] 1.29x1073  %Iy=0.31 21
@(K)=0.001109 16; a(L)=0.0001412 20; a(M)=2.96x107> 5
a(N)=6.62x107% 10; a(0)=1.005x1070 14; a(P)=6.54x10"8 10
I,: 10.4 7 (1993Sh33), 3.0 3 (2015Ru09).

3/2* Jly=0.109 21
L,: 1.6 4 (1993Sh33), 1.4 3 (2015Ru09).
5/2=  [El] 1.19x1073  %ly=0.32 4

@(K)=0.001025 15; a(L)=0.0001303 19; a(M)=2.74x1075 4
@(N)=6.12x107% 9; 2(0)=9.28x10"7 13; a(P)=6.05x1078 9
L,: 3.8 6 (1993Sh33), 4.6 5 (2015Ru09).

3/2° %ly=0.49 6

I,: 6.8 6 (1993Sh33), 6.5 6 (2015Ru09).
3/2* %ly=0.89 11

vy ray observed only by 1993Sh33.
3/2=  [El] 1.06x1073  %Iy=0.089 11

@(K)=0.000916 13; a(L)=0.0001162 17; a(M)=2.44x107> 4
@(N)=5.45x107% 8; /(0)=8.28x10"7 12; a(P)=5.42x1078 8
v ray observed only by 2015Ru09.

5/2” %ly=1.02 12
L,: 14.5 9 (1993Sh33), 12.3 12 (2015Ru09).
Branching: Iy(627y)/Iy(942y)=44 5 (1975R016), 30 6

(1975Do15, 7Pr B~ decay).

32~ [El] 1.03x1073  %Iy=0.16 3
@(K)=0.000889 13; a(L)=0.0001127 16; a(M)=2.37x107> 4
@(N)=5.29%107% 8; (0)=8.03x10"7 12; a(P)=5.26x1078 8
I,: 2.9 5 (1993Sh33), 2.1 2 (2015Ru09).

527 [MI1+E2]  0.0031 7  «&(K)=0.0027 6; a(L)=0.00036 7; a(M)=7.5x107> 14
a(N)=1.7x107 3; a(0)=2.5x10"° 5; a(P)=1.6x10"" 4
%ly=0.097 12
v ray observed only by 2015Ru09.

32 [El] 9.69x107%  %Iy=0.082 11
@(K)=0.000835 12; a(L)=0.0001058 15; a(M)=2.22x107 4
a(N)=4.96x107° 7; a(0)=7.54x10"" 11; a(P)=4.94x1078 7
v ray observed only by 2015Ru09.

32~ [El] 9.42x107%  %ly=1.52 16
@(K)=0.000812 12; a(L)=0.0001027 15; a(M)=2.16x107> 3
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147Pr B

decay (13.44 min)  1993Sh33,2015Ru09 (continued)

E* 1,@&d g (level) i E;
103663 202 1351.02  5/2° 314.64
1046.06 8 1.82 1260.63  (1/27,3/2,5/27)  214.60
1080.4 1 111 1544.01  (1/27,3/2,5/27)  463.53
1083.83 10.68  1398.08 3/2* 314.64
109683 3718 131076  3/2* 214.60
1101.4€ 3 3516  1617.52  3/2*,572F 517.23
1102.0 1 131 1733.58  5/2° 631.54
112.14 176 24231  1)2* 1310.76
112993 293 159340 5/2F 463.53
11302¢ 2 061 1761.90  (1/27,3/27) 631.54
113653 7 19.110  1351.02 52~ 214.60
115463 23218 1617.52  3/2%.5/2+ 463.53
115744 14910 1673.69 3/27.572 517.23
118283 1418 131076  3/2* 127.78

y(*"Nd) (continued)

I Mult.4 ol Comments

[~

@(N)=4.82x107° 7; a(0)=7.32x10"" 11; a(P)=4.80x10"8 7
L,: 20.5 12 (1993Sh33), 20 2 (2015Ru09).

3/2° %ly=0.15 2
I,: 2.5 6 (1993Sh33), 1.9 2 (2015Ru09).
1/2- %1y=0.134 19
y ray observed only by 2015Ru09.
3/2° %1y=0.082 11
y ray observed only by 2015Ru09.
32 [El] 8.05x10™%  %Iy=0.79 9

@(K)=0.000694 10; a(L)=8.76x107> 13; a(M)=1.84x1075 3
a(N)=4.11x107°% 6; a(0)=6.25%10"7 9; a(P)=4.11x1078 6
L,: 10.5 13 (1993Sh33), 10.6 10 (2015Ru09).

12-  [El] 7.87x107%  %ly=0.28 14
@(K)=0.000679 10; a(L)=8.56x107> 12; a(M)=1.80x1075 3
@(N)=4.02x107% 6; a(0)=6.11x10"7 9; a(P)=4.02x10"8 6
L,: 9.7 10 (1993Sh33), 3.2 3 (2015Ru09).

5/27 Yly=0.26 12
L,: 7.8 8 (1993Sh33), 2.9 3 (2015Ru09).
3/27 %ly=0.097 12

v ray observed only by 2015Ru09.
32°  [MI+E2]  0.00225  %ly=0.13 5
@(K)=0.0019 4; a(L)=0.00025 5; a(M)=5.3x107> 10
a(N)=1.19x1073 21; a(0)=1.8x1070 4; a(P)=1.18x10"7 25;
«(IPF)=5.44x1077 13
vy ray observed only by 1993Sh33.
32~ [El] 7.52x107%  %ly=0.22 3
@(K)=0.000643 9; a(L)=8.10x107> 12; a(M)=1.700x107> 24
@(N)=3.80x107°% 6; a(0)=5.78x10"" 8; a(P)=3.81x1078 6;
«(IPF)=5.83x107° 10
L,: 3.1 2 (1993Sh33), 2.5 3 (2015Ru09).

327 %1y=0.045 9
y ray observed only by 2015Ru09.
1/27 Joly=1.42 15

y ray placed by 1993Sh33 at 1264 level and reassigned at this
1351 level by 2015Ru09.
I,: 19.1 11 (1993Sh33), 19 2 (2015Ru09).

3/27 %ly=0.173 21

I,: 2.4 4 (1993Sh33), 2.3 2 (2015Ru09).
527 %ly=0.111 13

I,: 1.3 4 (1993Sh33), 1.5 1 (2015Ru09).
5/2=  [El] 7.07x10™*  %ly=1.05 11

a(K)=0.000592 9; a(L)=7.45x1075 11; a(M)=1.563x1075 22
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147py B~ decay (13.44 min)  1993Sh33,2015Ru09 (continued)

y(*"Nd) (continued)

E* 1,@&d  Eevel) i Ef 77 Mult? al Comments

L8 09
vI- pNLﬂ

@(N)=3.49%x107% 5; (0)=5.32x10""7 8; a(P)=3.51x10"% 5;
«(IPF)=2.03x107> 3
L,: 14.2 10 (1993Sh33), 14.0 14 (2015Ru09).

119723 374 %ly=0.28 4

121484 455 1264.11  3/2F 49.88 7/27 %ly=0.33 5

I,: 5.2 6 (1993Sh33), 4.2 4 (2015Ru09).
1217.0 4 1.96 18 1733.58  5/27 517.23 52~ %ly=0.146 19

I,: 1.8 4 (1993Sh33), 2.0 2 (2015Ru09).
12304 4 22019 1544.01  (1/27,3/2,5/2%) 314.64 3/2~ %ly=0.164 20

I,: 2.2 6 (1993Sh33), 2.2 2 (2015Ru09).
1261.1 3 55.8 24 1260.63  (1/27,3/2,5/27) 0.0 527 Yoly=4.2 4

I,: 56.4 28 (1993Sh33), 54 5 (2015Ru09).
1261.1 3 56.4 28 1310.76 ~ 3/2* 49.88 7/2~ Ply=4.2 5

vy ray observed only by 1993Sh33.
126423 164 8 1264.11  3/2* 0.0 527 [El] 6.68x107*  %ly=1.22 13

@(K)=0.000526 8; a(L)=6.60x107> 10; a(M)=1.385x107> 20

@(N)=3.10x107% 5; (0)=4.71x1077 7; a(P)=3.12x1078 5;
«(IPF)=5.81x107> 9

L 16.9 10 (1993Sh33), 15.3 15 (2015Ru09).

1298.5 1 132 1761.90  (1/27,3/27) 463.53 3/2~ %1y=0.097 18

y ray observed only by 2015Ru09.
1300.4 3 30.8 24 1351.02  5/2~ 49.88 7/27 Joly=2.3 3

I,: 34 4 (1993Sh33), 29 3 (2015Ru09).
1303.44 293 1617.52  3/2%.5)2* 314.64 3/2° %ly=0.22 3

I,: 3.0 18 (1993Sh33), 2.9 3 (2015Ru09).
131073 715 1310.76 ~ 3/2* 0.0 527 [E1] 6.55x107*  %ly=0.53 6

@(K)=0.000494 7; a(L)=6.19x107 9; a(M)=1.298x10> ]9

@(N)=2.90x107% 4; @(0)=4.42x10"7 7; a(P)=2.93x1078 5;
«(IPF)=8.26x107° 12

L: 7.1 6 (1993Sh33), 7.1 7 (2015Ru09).

1358.7 4 273 1673.69  3/27.,5/2 314.64 3/2° %ly=0.20 3
L,: 2.9 5 (1993Sh33), 2.6 3 (2015Ru09).
*1391.5 4 075 %ly=0.05 4
1398.0 4 133 1398.08  3/2* 0.0 527 [E1] 6.50x10™*  %ly=0.097 24

@(K)=0.000442 7; a(L)=5.53x107> 8; a(M)=1.158x107> [7

@(N)=2.59x107% 4; 2(0)=3.95x1077 6; a(P)=2.62x1078 4;
«(IPF)=0.0001386 20

L: 1.0 5 (1993Sh33), 1.4 3 (2015Ru09).

1416.4 4 2.8 3 1544.01  (1/27,3/2,5/2%) 127.78 5/2~ %ly=0.21 3
I,: 3.0 6 (1993Sh33), 2.7 3 (2015Ru09).
1464.4 5 2115 1593.40  5/2F 127.78 5/2= [E1] 6.58x10™*  %lIy=0.16 12

a(K)=0.000408 6; &(L)=5.10x1075 8; a(M)=1.069x105 15
a(N)=2.39x1070 4; ¢(0)=3.64x10""7 6; a(P)=2.42x1078 4;
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147Pr B

decay (13.44 min)  1993Sh33,2015Ru09 (continued)

y(*"Nd) (continued)

E,* 1,@&d g evel) i Ef VT Mull? al Comments
«(IPF)=0.000186 3
I,: 6.6 6 (1993Sh33), 1.6 2 (2015Ru09).
1518.0 2 1.6 2 2310.13  (3/2*,5/2%) 792.25 3/2* %Iy=0.119 19
v ray observed only by 2015Ru09.
1518.8 4 357 2123.0  (1/2,3/2,527)  604.22 1/2° %1y=0.26 6
v ray observed only by 1993Sh33.
1544.0 4 359 1593.40  5/2* 49.88 7/2- [El] 6.77x107%  %ly=0.26 7
@(K)=0.000373 6; a(L)=4.66x10"> 7; a(M)=9.76x107° 14
@(N)=2.18x107¢ 3; @(0)=3.33x1077 5; a(P)=2.22x10"% 4;
«(IPF)=0.000245 4
I: 5.3 6 (1993Sh33), 3.0 3 (2015Ru09).
15472 1 232 1761.90  (1/27,3/27) 214.60 1/2- %ly=0.171 21
v ray observed only by 2015Ru09.
1547.7€€ 4 435 1673.69  3/27,5/2 127.78 5/2~ %ly=0.32 5
v ray observed only by 1993Sh33.
1559.9 5 1.0 4 2164.44  (1/27,3/2,5/27)  604.22 1/2- %ly=0.07 3
L: 1.9 4 (1993Sh33), 0.8 2 (2015Ru09).
1593.6 4 2.64 24 159340 5/2F 0.0 52 [El] 6.92x10™*  %ly=0.196 25
@(K)=0.000354 5; a(L)=4.41x107> 7; @(M)=9.25x1076 13
@(N)=2.07x107° 3; ¢(0)=3.15x10""7 5; a(P)=2.10x1073 3;
«(IPF)=0.000282 4
L,: 2.9 4 (1993Sh33), 2.5 3 (2015Ru09).
1605.9 5 075 1733.58  5/2~ 127.78 5/2~ %ly=0.05 4
I,: <0.25 (1993Sh33), 1.1 7 (2015Ru09).
1616.652 092 161752 3/2%,5/2* 0.0 5/2° %ly=0.067 16
v ray observed only by 2015Ru09.
1623.8 4 343 1673.69  3/27,5/2 49.88 7/2- P%ly=0.25 4
I,: 3.2 5 (1993Sh33), 3.4 3 (2015Ru09).
1673.9 4 194 1673.69  3/27,5/2 0.0 5/2° %ly=0.14 4
I,: 4.2 6 (1993Sh33), 1.8 2 (2015Ru09).
1683.3 4 1.8 4 1733.58  5/2~ 49.88 7/2- %ly=0.13 4
L: 2.7 6 (1993Sh33), 1.6 3 (2015Ru09).
1733.8 4 223 1733.58  5/2~ 0.0 5/2° %ly=0.16 3
L: 1.9 6 (1993Sh33), 2.3 3 (2015Ru09).
1754.8 4 176 23356 (5/2%) 580.9 7/2- %ly=0.13 5
v ray observed only by 1993Sh33.
1755.6 2 051 2070.27  (1/2,3/2,5727)  314.64 3/2° %Ty=0.037 9
v ray observed only by 2015Ru09.
1793.5 4 26525 2310.13  (3/2%,5/2%) 517.23 5/2- %ly=0.20 3
I,: 2.5 5 (1993Sh33), 2.7 3 (2015Ru09).
1808.4 5 127 2123.0  (1/2,3/2,527)  314.64 3/2° %Iy=0.09 6
v ray observed only by 1993Sh33.
1846.2 5 0.6 1 2310.13  (3/2*,5/2%) 463.53 3/2° %1y=0.045 9

I,: 0.7 4 (19935h33), 0.6 1 (2015Ru09).

L8 09
Cl- pNLﬂ

AdSNH wolq

L8 09
Cl- pNLﬂ


https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1993Sh33,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Ru09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1993Sh33,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Ru09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Ru09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1993Sh33,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1993Sh33,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Ru09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Ru09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1993Sh33,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1993Sh33,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Ru09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1993Sh33,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Ru09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1993Sh33,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Ru09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Ru09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1993Sh33,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Ru09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1993Sh33,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Ru09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1993Sh33,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Ru09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1993Sh33,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Ru09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1993Sh33,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Ru09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1993Sh33,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Ru09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1993Sh33,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1993Sh33,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Ru09,B

91

147py B~ decay (13.44 min) 1993Sh33,2015Ru09 (continued)

y(*"Nd) (continued)

E* 1,@&d  E(level) 7 Ef VT Mul? ol Comments
194252 121 2070.27  (1/2,3/2,5727)  127.78 5/2- %ly=0.089 11
v ray observed only by 2015Ru09.
199594 173 2310.13  (3/2%,5/2%) 314.64 3/2- %ly=0.126 25
L,: 2.8 7 (1993Sh33), 1.6 2 (2015Ru09).
216475 133 2164.44  (1/27,3/2,5/27) 0.0 5/2° %ly=0.097 24
L,: 0.8 7 (1993Sh33), 1.4 3 (2015Ru09).
220725 02710 23356 (52 127.78 5/2~ %ly=0.020 8
v ray observed only by 1993Sh33.
220885 02710 2423.1 12+ 214.60 12~ [El] 9.70x107*  %Iy=0.020 8
@(K)=0.000210 3; a(L)=2.59x107> 4; a(M)=5.43x107¢ 8
@(N)=1.214x1070 17; «(0)=1.85x10"7 3; a(P)=1.246x1078 18;
«(IPF)=0.000728 11
v ray observed only by 1993Sh33.
2308.8€4 092 2310.13  (3/2%.5/2%) 0.0 5/2° %Iy=0.068 16
L,: 1.0 8 (1993Sh33), 0.9 2 (2015Ru09).
2336.15 278 2335.6  (5/2%) 0.0 5/2° P%ly=0.20 7

T Additional information 2.

# Additional information 3.

# From 1993Sh33 unless mentioned otherwise. 2015Ru09 give unrealistically precise values that differ from the AE(level) values by 30~ or more, reason for which
the more realistic values of 1993Sh33 were adopted where possible.

@ Relative intensity, weighted average of the values given in comments unless stated otherwise.

& In order to test that the relative intensities of 1993Sh33 and 2015Ru09 are consistent the evaluator summed the intensities of first five most intense 77y, 128y,
315y, 578y, and 6417y transitions and obtained 879 47 (2015Ru09) and 885 22 (1993Sh33). As their ratio is 1.007 54 (unity, which means that both references
used the same relative intensity scale), the relative intensities as listed in the two references were used in the averaging operation.

¢ From a(exp), a(K)exp, a(L)exp, and K/L ratios (1993Sh33), same as adopted values.

b From 1975Pi03.

¢ Differs by 30~ or more from AE(level).

 For absolute intensity per 100 decays, multiply by 0.074 7.

¢ Placement of transition in the level scheme is uncertain.

* vy ray not placed in level scheme.

v ray observed only by 1993Sh33.
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‘oo Ndgy-17 From ENSDF 4TNd,-17

147pr B~ decay (13.44 min)  1993Sh33,2015Ru09

Legend
Decay Scheme

Iy < 2%xIy®
Intensities: I, ) per 100 parent decays ———— I, < 10%xI
Iy > 10% xIy*
777777 =~ 7Y Decay (Uncertain)

a2+ 0.0 ] o Coincidence
- 13.44 min 10 o Coincidence (Uncertain)
Qp-=2703 16 %B~=100.0
147 >
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S X
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‘60 Ndg;-18 From ENSDF 14TNd,,-18

147pr B~ decay (13.44 min)  1993Sh33,2015Ru09

Decay Scheme (continued) Legend

Intensities: 11, per 100 parent decays L < 2%xI
Iy < 10%xIy*
Iy > 10% xIy*

o Coincidence

32+ . et .
¢ ) 00, 1344 min 10 o Coincidence (Uncertain)
Qp-=2703 16 %B~=100.0
147
59 Prgg
. Q QD
1B~ Logft \ Srey SO
- T ISIS o2 rd L&D
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LY L%
SN
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S \ A
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7 FILTEIFEID AN % o N NN Noy
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P FTIFFEER
9.6 6.10 32+t AP PO BHPI 1310.76
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<08  >79 \3/2* 631.54
0.33 8.26 1/2- 604.22 <0.8ns
1.6 7.65 s“sn 517.23
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12.6 6.91 \3/2* 314.64 <0.1ns
15 7.9 \ 172~ 214.60 453186
<6 >7.4 \5/2* 127.78 0.4 ns !
%7/2 49.88 1.0ms 3
2.5 7.8 5/2- 0.0 11.03d 3
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‘oo Ndg-19 From ENSDF 14TNdy,-19

147pr B~ decay (13.44 min)  1993Sh33,2015Ru09

Decay Scheme (continued) Legend

Intensities: I, ) per 100 parent decays

L < 2%xIe
Iy < 10% <174
I, > 10%x 17

(312%) 0.0 13.44 min 10 ° Coincidence
_ o Coincidence (Uncertain
Qp-=2703 16 %B~=100.0 ( )
147 &
59 PTgg i A S
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	 147Pr - decay (13.44 min)


