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44Ti relevance in Astrophysics

44Ti nucleosynthesis

� 44Ti and its eventual decay chain
are produced in type II supernovae
(CCSN). The photons emitted during
the decay chain (67.9, 78.4, 1157 keV)
are observed by satellite telescopes for
gamma-astronomy (i.e., INTEGRAL),
making 44Ti a good tracer for SN
events.

� 44Ti abundance is quite sensitive to the
45V(p,
)46Cr reaction rate: the higher
the reaction rate [1-3].

� Obtain the energy
of new resonant contribution(s) to the
45V(p,
)46Cr reaction due to currently
unknown excited state(s) of 46Cr.

Figura: 44Ti decay scheme taken from [1].

[1] L.-S. The, et al., ApJ , 500-515 (1998);
[2] G. Magkotsios, et al., ApJS , 66-95 (2010);
[3] K. Hermansen, et al., ApJ , 77:90 (2020)
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�-delayed proton emission

β-delayed proton emission
�-delayed proton emission of 46Mn allows us to seek excited states of the daughter
nucleus 46Cr and thus, is an indirect method for measuring resonant contributions to
the reaction rate of 45V(p,
)46Cr.

Figura: Adapted from L. Trache, et. al., AIP Conf. Proc 1409-1, 67-70 (2011).
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Facilities and experimental setup

Beam production at LISE@GANIL for E666 experiment
Data was taken from the experiment “Isospin mixing in pf-shell proton emitters”
(Code: E666, Spokesperson: Bertram Blank, from CEN-BG, France) developed using
the fragment separator LISE@GANIL (Caen, France).

4/27 D. Godos-Valencia



Introduction Experiment Results and interpretation Conclusions Extra slides
Facilities and experimental setup Experimental analysis

Experimental analysis

Experimental analysis

1. As a first step calibrations for the DSSSD X & Y strips, and for the HPGe clover
sections were performed.
1.1 For the DSSSD, a triple �-source (239Pm, 241Am, and 244Cm), and proton

emission of well-known nuclei (49Fe, 45Cr, 41Ti, and 50Co) were used.
1.2 For the HPGe clovers, we use 56+60Co, 207Bi, and 133Ba+ 137Cs sources.

2. Later, the ions of interest were selected, 46Mn, by means of energy loss vs time of
flight (ToF) 2D histograms.

3. Finally, decay events corresponding to the 46Mn were identified using spatial and
time correlations between the implantation and the decay signals.
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Experimental analysis

46Mn identification

� We use the time of flight
(ToF) in the silicon detector
to identify the isotope of in-
terest, 46Mn, among others.

� These events were selec-
ted using graphical selection
windows.

� More than 3:15� 105 events
of 46Mn were selected du-
ring approximately 71.5 hrs
of data acquisition.
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