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● 42Ca deformed band reported by 
K. Hadyńska et al. – Phys. Rev. 
C 97 (2018) 

42Ca 44Ca

● The even parity spectrum of 44Ca by 
L. D. Skouras et al. – Nuc. Phys. 
A220 (1974) 

● Alpha pickup to low-lying levels of 
42,44Ca – Phys. Rev. C 11 (1975)

● Is the First Excited 0+ State in 44Ca 
of 6p-2h character? – Phys. Rev. C. 
4 (1971)

44Ca

6+     3285

1001

● Coupled quadrupole-octupole 
excitations in 44Ca and the decay of 
44K, 44Scm and 44Scg – Phys. Rev. C 
13 (1976) 
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Institut Laue Langevin (ILL) 
Grenoble (Fr)

● Thermal Power:  ~ 58 MW
● Neutron Flux: 1.5 x 1015 n cm-2 s-1

● Neutron Flux at FIPPS: 108 n cm-2 s-1

● Beamlines: 40

Fundamental Science:
● Condensed Matter Physics
● Material Science
● Chemistry
● Biology
● Nuclear and Particle Physics
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Reactions:
- 43Ca(nth,γ)44Ca

FIPPS:
- 32 HPGe (8 Clovers) + BGOs
Coupled to:

- 16 LaBr3:Ce 
or
- 32 HPGe + BGOs

Targets:
- 43Ca

- 20 mg 
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Complete low-spin 
spectroscopy

from neutron binding energy 
Sn to the ground state

Possible techniques:
● ɣ-ɣ and ɣ-ɣ-ɣ coincidences

● Angular correlations
● Lifetimes measurements

I '=I+ 1
2

±
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Level scheme reconstruction – 2150 keV triplet
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Level scheme reconstruction – 2150 keV triplet
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Level scheme reconstruction

- More than 800 gamma ray transitions (~600 never observed before)
- More than 100 excited levels (~50 never observed before)

44Ca
11132 keV
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Level scheme reconstruction
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Level scheme reconstruction
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Many unknown 
spins and parities

Need precise 
characterization !!



W (θ)=∑k
AkQk Pk (cosθ)
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Spin assignment from 
transitions 

multipolarity 
Experimental Results 13

Angular correlation and distribution analysis



BENCHMARK

Litterature: M1+E2 \ δ= +1.7 (4)
Exp. Result: M1+E2 \ δ= +1.4 (6)
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Angular correlation and distribution analysis
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Exp. Result: δ= E1+M2 \ +4.7 (4)
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Angular correlation and distribution analysis 



● Complete low-spin spectroscopy of 44Ca,

● Level scheme reconstruction of 44Ca.

Study of shape coexistence in 44Ca by means of 
(n,Ɣ) reactions

Massimiliano Luciani  -  Università degli Studi di MilanoFuture perspectives 16

Next steps
● Gamma multipolarity asignment

● 0+ states search to find candidates for deformed 
configurations (fingerprints of shape coexistence).

● Comparison with Shell-Model predictions



Thank you for your attention!
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Level scheme reconstruction - Contaminats

Real coincidences
Spurious coincidences

44Ca
Contaminants



- More than 800 gamma ray transitions (~600 never observed before)
- More than 100 excited levels (~50 never observed before)

44Ca
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11131

Partial level scheme – decay from Capture state only
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42Ca comparison with previous works

Only the first excited 0+ at 1837 keV was 
populated during our experiment
Capture state Jπ=3-/4- → direct decay 
from capture state Sn extremely hindered

D. C. Williams et al. Phys. Rev. 164 (1967)


