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9Be(48Ca,44Sγ) 2010Fo04,2005Gr30,2002So14

History
Type Author Citation Literature Cutoff Date

Full Evaluation Jun Chen, Balraj Singh and John A. Cameron NDS 112, 2357 (2011) 31-Jul-2011

2010Fo04: E=60 MeV/nucleon, LISE3 fragment separator at the GANIL facility. The fragments were analyzed by energy loss and

magnetic rigidity using a multiwire proportional chamber. The 44S nuclei were implanted in a 125 µm thick kapton foil. A stack

of Si detectors was used before the foil to adjust implantation depth and to reconstruct the position of ions. Measured delayed γ

and electron spectra using two clover Ge detectors for γ rays and four Si(Li) detectors for electrons. Comparison with shell-model

calculations. Two-level mixing model used to extract mixing between the two configurations. Evidence for prolate-spherical shape

coexistence. 2011Ca04 conference report is from the same group as 2010Fo04.

Additional information 1.
2005Gr30: Fragmentation of 48Ca beam at 60 MeV/nucleon. The fragments were separated using LISE3 spectrometer at the

GANIL facility. The fragments were identified by energy loss and time-of-flight measurements using Si detectors. Measured γ, ce

using a Si(Li) detector and two Ge clover detectors. Results are mentioned as preliminary by the authors.

2002So14 (also conference papers from the same group with similar results: 2002Az01, 2002Gu08, 2002Az02, 2000Az03,

2000So17): Fragmentation of a 48Ca beam at 60.3 MeV/nucleon. The fragments were separated using SPEG spectrometer at the

GANIL facility. The fragment were identification by energy loss and time-of-flight measurements using Si detectors. Measured

(fragment)γ, γγ using three segmented Ge clover detectors and 74 BaF2 detectors.

Many authors in 2005Gr30 and 2002So14 are common.

2004Gr20, 2003Gr22: Fragmentation of 48Ca beam at 60 MeV/nucleon. The fragments were separated using the LISE3

spectrometer at the GANIL facility. The fragment identification by energy loss and time-of-flight measurements using Si detectors.

Measured γ, ce using a Si(Li) detector and two Ge clover detectors.

The results in 2005Gr30 are stated in the paper as preliminary.

44S Levels

E(level) Jπ‡ T1/2 Comments

0 0+ 100 ms 1 T1/2: from 2004Gr20 and 2003Gr22.
1329.0 5 (2+)

1365 1 0+ 2.619 µs 26 Values of B(E2) from 1329,2+ to 1365 level and ρ2 for E0 transition are the lowest in this
mass region which suggests weak mixing between the g.s. and the 0+ isomer and shape
coexistence. Comparison with full sd(fp) shell-model calculations shows consistency with
the experimental data.

T1/2: from time distribution of 1362.5 electron peak (2010Fo04). Other: 2.3 us 3 from ce(t)
(2005Gr30).

1641† 10 (0+) Jπ: 2002So14 proposed (0+) tentatively, but excited 0+ at 1365 keV is reported by
2005Gr30. Only one excited 0+ is predicted by shell-model calculations in this energy
region which most likely corresponds to 1365 level.

2632† 11 (2+)

† Level from 2002So14 only.
‡ From Adopted Levels, unless otherwise stated.

γ(44S)

Eγ Ei(level) Jπ
i

E f Jπ
f

Mult. α@ I(γ+ce)
# Comments

(36 1) 1365 0+ 1329.0 (2+) [E2] 10.94 56×103 3 B(E2)↓=0.00084 26 (2010Fo04)
Eγ,Mult.,α: from 2010Fo04.
Eγ: energy is below the threshold of γ spectrum in 2010Fo04.
I(γ+ce): obtained from number of delayed 1329-keV γ rays,

after correction for 1332.5 60Co contaminant line.
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2010Fo04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2005Gr30,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2002So14,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2010Fo04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2011Ca04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2010Fo04,B
https://www.nndc.bnl.gov/ensnds/44/S/44s_9be_48ca_44sg_documents.pdf
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2005Gr30,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2002So14,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2002Az01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2002Gu08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2002Az02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2000Az03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2000So17,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2005Gr30,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2002So14,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004Gr20,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2003Gr22,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2005Gr30,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004Gr20,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2003Gr22,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2010Fo04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2005Gr30,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2002So14,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2005Gr30,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2002So14,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2010Fo04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2010Fo04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2010Fo04,B
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9Be(48Ca,44Sγ) 2010Fo04,2005Gr30,2002So14 (continued)

γ(44S) (continued)

Eγ Iγ
‡ Ei(level) Jπ

i
E f Jπ

f
Mult. α@ I(γ+ce)

# Comments

288† 7 80 1641 (0+) 1365 0+

988† 15 50 2632 (2+) 1641 (0+)

1329.0 5 100 1329.0 (2+) 0 0+ [E2] 3.6×10−5 B(E2)↓=0.0063 18
Eγ: from 2010Fo04, contaminated by 1332.5

keV peak from 60Co decay. Others: 1350
10 (2002So14), 1329 (2005Gr30).

Mult.: from 2010Fo04.
B(E2) from 1997Gl02.

1365 1 1365 0+ 0 0+ E0 148×103 8 Eγ: 1362.5 10 electron line from conversion
electron spectrum (2005Gr30), transition not
seen in γ-ray experiment. This transition, in
addition to E0, also decays by internal pair
formation indicated by the observation of
time spectra measured in coincidence with
511 annihilation radiation.

Monopole strength ρ2(E0)=0.0087 7
(2010Fo04).

2632† 11 100 2632 (2+) 0 0+

† From 2002So14 only.
‡ From 2002So14, normalized to 100 for 1329γ.
# From 2010Fo04.
@ Total theoretical internal conversion coefficients, calculated using the BrIcc code (2008Ki07) with Frozen orbital approximation

based on γ-ray energies, assigned multipolarities, and mixing ratios, unless otherwise specified.
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2010Fo04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2005Gr30,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2002So14,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2010Fo04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2002So14,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2005Gr30,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2010Fo04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1997Gl02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2005Gr30,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2010Fo04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2002So14,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2002So14,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2010Fo04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Ki07,B
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Intensities: Relative Iγ

Level Scheme

9Be(48Ca,44Sγ) 2010Fo04,2005Gr30,2002So14
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