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1548m(y,y),(e,¢’)  1993Zi05,1977Be05,1976Me17

History
Type Author Citation Literature Cutoff Date
Full Evaluation N. Nica NDS 200,2 (2025) 22-Aug-2022

Additional information 1.

Measurements have observed J"=1" levels (1976Mel7, 1977Be05) and 17 levels (1984B043, 1990Zi06, 1991Ri02). Other
measurements have been done to deduce the nuclear radius, isomer shift, and deformation parameters
(1970Wh02,1976C008,1987TMeZR).

Articles on theory of 17 states include: 1986Fa01, 1986No07, 1986Va28, 1987Ca28, 1987Ca31, 1987Ci04, 1987Hal9, 1987Ha38,
1987Ra30, 1988No05, 1989Ra01, 1990Fa09, 1990Li07, 1990Ri02, 1990V101, 1991De20, 1991Ma08, 1991Ra03, 1994Sa08,
1995N007, 1996N005, 1999S015, and 2000Ku24.

Experimental methods:

1993Zi05: enriched (98.6%) target with bremsstrahlung photons of 2 to 10 MeV from injector of the S-DALINAC accelerator.
Scattered y’s measured at 90° and 127° with Ge detectors.

1990Zi06: (y,y’). Identifies six 1* levels in a spectrum. Level energies estimated by evaluator from spectrum.

1984B043: (e,e’) on enriched (98.7%) target with E(e)=25, 29, 41, and 48 MeV, FWHM=21-35 keV. Report 3200 keV 17 level.

1977Be05: natural Sm target with capture y’s from the V(n,y) reaction to excite a 6465, 1~ level. Measured y(#) and linear
polarization for some y’s and level width. Methods described in 1979Mo19.

1977HoZF: (e,e’) with E(e-) from 80 to 300 MeV. The elastic and inelastic cross sections were measured.

1976Mel7: natural Sm target with 1.2-3.8 MeV bremsstrahlung. y’s were measured by two Ge detectors at 96° and 126°. y(6) and
linear polarization measured and width deduced for the 921, 1~ level.

1976C008: (e,e’) with E(e-)=35 to 110 MeV on enriched (99.5%) target. Scattered electrons measured at 92.5°, 110°, 127.5° and
145° in a double-focusing spectrometer and an array of 20 Si(Li) detectors in the focal plane.

1549m Levels

E(level)T yriH T I (meV)b Comments
0 (g RMS charge radius=5.154 17 fm (1977HoZF). Other: 5.126 fm (1976Co08)
(e,e).
82 2+ B(E2)1=4.40 9

B(E2)7: From 1976Co08. Other: 4.45 39 (1977THoZF, preliminary result).

267 4t B(E4)7=0.221 10
B(E4)7: From 1976Co08. Other: 0.23 8 (1977HoZF, preliminary result).

544 6" B(E6)1=0.007 5
B(E6)T: From 1977H0ZF, preliminary result.

921@ 1” 24 fs 3 J*: From y(6) and linear polarization measurements, the y connecting this

level and the ground state is E1 (1976Mel7).

Ty/2: Calculated from the level width of 19.0 meV 25. This value was obtained
from I'y2/T=3.1 meV 4 (measured, 1976Mel7, relative to I'y3/I'=3.18
meV 28 for the 963, 1~ level in '>2Sm) and the adopted y branching.

1099% o+

1178% 2+

1202% o+

1440% 2+

1756% (37)

19004 10

1922& 2+

1972.6 5 1-,2* 4.4€ 9 J7: 1993Zi05 give J™=1", from the reported excitation of this level via M1

radiation. However, this would require M2 for the 961.3 y to the 3™ level at
1012. [This y is not reported by 1993Zi03, but it is seen in the '3*Pm g~
decay (1.73 m).] From the reported I'yy and the relative y intensities, this

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/ensnds/154/Sm/154sm_154sm_g_gP_e_eP_documents.pdf
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1976Me17,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1977Be05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984Bo43,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1990Zi06,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1991Ri02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1970Wh02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1976Co08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987MeZR,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1986Fa01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1986No07,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1986Va28,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987Ca28,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987Ca31,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987Ci04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987Ha19,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987Ha38,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987Ra30,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1988No05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1989Ra01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1990Fa09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1990Li07,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1990Ri02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1990Vl01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1991De20,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1991Ma08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1991Ra03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1994Sa08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1995No07,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1996No05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1999So15,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2000Ku24,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1993Zi05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1990Zi06,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984Bo43,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1977Be05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1979Mo19,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1977HoZF,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1976Me17,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1976Co08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1977HoZF,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1976Co08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1976Co08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1977HoZF,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1976Co08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1977HoZF,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1977HoZF,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1976Me17,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1976Me17,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1993Zi05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1993Zi05,B
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1548Sm(y,y"),(e,’)  1993Zi05,1977Be05,1976Mel7 (continued)

1545m Levels (continued)

E(level)T yriH T Iy (meV)b Comments

M2 transition would have a transition probability ~ 2000 times greater than
that allowed by RUL. For the J"=1" assignment, the 961.3 y (now E2)
would have B(E2)(W.u.)=23. For a 2* assignment, B(E2)(W.u.)=3.7 for the
v deexciting this level to the ground state and, thus, B(E2)(W.u.)=18 for its
excitation from the ground state. In the first instance (J"=17), the implied
B(E2)(W.u.) for the 961.3 v is large, but perhaps not impossibly so. In the
second case (J7=2%), the implied B(E2)(W.u.) for excitation is of such a
magnitude that the state probably should have been seen in Coulomb

excitation.

1986% 3~

244355 17 10.0¢ 25 B(M1)71=0.18 4
24867% 3

255575 1° 30¢ 3 B(E1)1=5.2x107> 5
2616.85 1~ 36¢ 4 B(E1)7=5.7x1075 6
274375  1° 30€ 4 B(E1)T=4.1x107> 4
277845 1 6.7 11

282535 1° 15¢ 4 B(E1)1=1.9x107> 5
2842.15 1° 25¢ 3 B(ED)T=3.1x10"* 4
2882.05 17 12€ 4 B(EDT=1.4x1075 5
290735 17 17¢ 4 B(M1)71=0.18 4
309155  1* 52¢5 BM1)71=0.45 4
311705 17 36¢ 4 B(M1)71=0.31 4
319345 1* 101¢ 7 B(M1)71=0.81 6

B(M1)7: 1984B043 report B(M1)=0.8 2.

333955 1 13.8 24

336595 1 14.9 21

337115 1t 21€5 BM1)71=0.14 4
342645 1 16.4€ 22

349245 1* 16€ 6 B(M1)7=0.10 4
362175 17 36¢ 11 B(M1)71=0.19 6
37458 5 1 324

375985 1 19 4

380135 1 40 9

3826.75 1™ 48¢ 10 B(E1)1=2.5x107 4
383675 1 146

384405 1 157

40204 10

4240% 10

43004 10

6465 1~ 4.3 fs 21 2513 E(level): Level reported by 1977Be05.

J™: El excitation in (y,y”) (1977Be05).
Ty/2: Calculated from I'=0.105 eV 50 (1977Be05).
I'yg reported by 1977Be0S5.

T Below 1 MeV, the listed values are nominal ones, as given in the various studies. Above 1 MeV, the values are from 1993Zi05,
unless noted otherwise. These authors list no uncertainties, but they state that the uncertainties in the Ey are 0.5 keV; this value
is used here.

¥ From Adopted Levels.

# Using the Alaga rules, 1993Zi05 distinguish transitions having AK=0 from those having AK=1.  transitions having AK=0 are
considered to be El, while those having AK=1 are generally taken to be M1.

@ From 1976Mel7.

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1993Zi05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1977Be05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1976Me17,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984Bo43,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1977Be05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1977Be05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1977Be05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1977Be05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1993Zi05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1993Zi05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1976Me17,B
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1548m(y,y),(e,¢’)  1993Zi05,1977Be05,1976Mel7 (continued)

154Sm Levels (continued)

& Observed by 1977Be05 as a final state only. The deexciting y’s were not reported.
¢ Evaluators’ estimate from spectral plot of 1991Ri02. Evaluators have assigned an uncertainty of 10 keV to these energies.

b Values are from 1993Zi05, unless noted otherwise.
¢ The listed B(E1)T and B(M1)T values have been derived from the 'y data of 1993Zi05.

Ei(level)  J7 E, L¥
921 - 921
1900 1820
1900
19726 12%  1890.65 48 24
197265 100
24435 1t 236155 3824
244355 100
25557 1° 247375 207 24
255575 100
2616.8  1° 2534.85 149 27
2616.85 100
27437 1° 266175 171 23
274375 100
27784 1 (2696.4 5) <17
277845 100
28253 1° 274335 100
282535 5314
28421 1° 2760.15 140 20
2842.15 100
28820  1- 2800.05 100
288205 7926
29073 1* 282535 5213
2907.35 100
30915  1F 300955 495
3091.55 100
31170 1F 303505 536
3117.05 100
31934 1F 311145 574
319345 100
33395 1 (325755) <21
3339.55 100
33659 1 (32839 5) <21
336595 100
33711 1F 3289.15 6720
337115 100
34264 1 (33444 5) <21
342645 100
34924 1F 34104 5 4220
349245 100
36217 1F 3539.75 49 14
362175 100
37458 1 (36638 5) <17
374585 100
37598 1 (36778 5) <28
3759.85 100
38013 1 371935 9323
380135 100

,),(154Sm)

7 Mul®
0* EIl
2+

0+

2+

0+

2+

0t Ml
2+

0* El
2+

0* El
2+

0* El
2+

0* D
2+

0* El
2+

0* El
2+

0* El
2+

ot Mi4
2+

ot Mi14
2+

ot Mi14
2+

ot Mi14
2+

0t D
2+

0t D
2+

ot Mi14
2+

0t D
2+

0t Ml
2+

0t Ml
2+

0t D
2+

0t D
2+

0t D

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1993Zi05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1977Be05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1976Me17,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1977Be05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1991Ri02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1993Zi05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1993Zi05,B
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1548Sm(y,y"),(e,’)  1993Zi05,1977Be05,1976Mel7 (continued)

y(154Sm) (continued)

E;(level) E EyT Iyi Ef J;Z Mult.# ) Comments
38267  1° 374475 100 82 2*
3826.7 5 416 0 0t El
38367 1 375475 85 30 82 2*
383675 100 0 0t D
38440 1 376205 11240 82 2*
384405 100 0 0t D
4020 3940 82 2*
4020 0 o
4240 4160 82 2*
4240 0 o
4300 4220 82 2*
4300 0 o
6465 1= 3979903 1092 24862
44799 3 03@ 1986 3~ I: Value shown on the level scheme of 1977Be0S.

In their table, Iy < 1.
4543@ 3 1092 1922 2%

47099 3 4@ 3 1756 (30

5025@ 3 5@ 3 j440 2°

5263@ 3 797 12020 00  E1%

5287@ 3 8@ 2 1178 2+  EI®

5366@ 3 45@ 1 1099 ot E14

5544@ 3 8@2 o1 - & I: From the table of Iy values given by
1977Be05. On their scheme, Iy = 7 is given.

Mult.: E1 multipolarity is not consistent with J™’s

of 17 to1™.

6383@ 3 679 82 2+  EI1+M2&  0.081 18 &: From 1977Be05, y(0).

6465 3 100 0 ot E1& Mult.: From y(0), this transition is dipole. Linear

polarization (1977Be05) indicates that mult=E1.

T Unless otherwise noted, the values are those deduced by the evaluator from the level energies reported by 1993Zi05. These
authors do not list their measured Ey values, but state that the uncertainties are 0.5 keV. The y’s for levels reported by other
authors (except for the 6465 level) were deduced from the differences in the level energies.

¥ From 19937105, unless noted otherwise.
# Unless noted otherwise, the multipolarities are from 1993Zi05. From their y-intensity data, measured at 90° and 127°, these

authors establish that the y’s deexciting the excited states are dipole.

@ From 1977Be05.

& From y(6) (1977Be05) and known J* values.

4 M1 multipolarity, inferred from (y,y”), is supported by (e,e’) data at backward angles, where M1 transitions are selectively
excited. These data are mentioned in 1993Zi05 as “to be published”.

b Placement of transition in the level scheme is uncertain.



https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1993Zi05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1977Be05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1976Me17,B
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Legend

19937i05,1977Be05,1976Mel7

1548m(y,7),(e,e))

Level Scheme

Intensities: Relative photon branching from each level

¥ Decay (Uncertain)
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1993Zi05,1977Be05,1976Mel7

From ENSDF

Level Scheme (continued)
Intensities: Relative photon branching from each level

154Sm(y,7),(e,e)
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