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Ti relevance in Astrophysics Objectives -delayed proton emission

44T relevance in Astrophysics

44Ti nucleosynthesis

44Tj and its eventual decay chain is pro-
duced in type Il supernovaes (CCSN).
The photons emitted during the
decay chain (67.9, 78.4, 1157 keV)

are observed by telescopes for gamma- o 1622
astronomy (i.e. INTEGRAL), making ¥ ;:: 6786
44Tj a good tracer for SN events. z o)
et
* + EC = 98.
44T abundancy is quite sensitive to the z fis7.039
45V (p, )*6Cr reaction rate: the higher
the reaction rate, the smaller the #4Ti 1157.02
abundancy (L.-S. The, et. al., ApJ 504, 99878 per e decay
500-515 (1998)). o

4ca

Figura: L.-S. The, et. al., ApJ 504, 500-515
(1998).
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Objectives

Objectives

To explore unknown excited states

of 48Cr, by means of the *-decay 2
of the 46Mn.
Sp =(4883:26) keV 46\
, Qe = (16984236) keV Tyz=362ms
Obtain the energy of new re- Po= (57.0 = 0.8) %
sonant contribution(s) to the Bt
o 9152

45V (p, )*6Cr reaction due to new

. IAS
excited state(s) of 46Cr. ctates of
1322 (92 astrophysical
1273 (7129 ‘,ripter"est (5-8 MeV)
796 (529 Y1 — 5,
sss (329 LV
571 (329 X 4+ 1987
563 (529 W i
0 72— :
By 4 p I# o o
4ﬁcr

Figura: C. Dossat, et. al., Nucl. Phys. A 792,
18-86 (2007).
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-delayed proton emission

Experiment
Objectives

Introduction
Ti relevance in Astrophysics

-delayed proton emission
(-delayed proton emission

-delayed proton emission of 6Mn Decay 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 *°V(p, )*8Cr. (That allows us to study the
inverse reaction without building a 45V target for populating 46Cr states).

Decay spectroscopy Resonant Capture
a two-step process

Energy

Coulomb Barrier
»

m

Radius

i

IEcr

e B

Y+ %6Cr « %°Cr* < *V+p

Nuclear Potential

Same compound system 46Cr

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

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).
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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, 241 Am y 244Cm) was used.
1.2 For the HPGe clovers, we use 26%60Co, 207Bj, 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 “6Mn were identified using spatial and
time correlations between the implantation and the decay signals.
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Detectores de particulas cargadas. Detectores Si y SilLi

1. Los detectores identificados por los nombres 1D6 y 2D6 se usaron como AE. La
energia depositada en estos detectores depende de Z, A y la velocidad de la
particula incidente y se describe por medio de la ecuacién de Bethe-Bloch.

2. El SiLi fue usado para detener los fragmentos del haz que no se hubieran detenido
en los detectores previos. También fue usado como Veto para descartar isétopos
de #6Mn que no fueron implantados en el DSSSD.

3. ElI 1D6 cuenta con un grosor de 300 m; mientras que el 2D6 tiene un grosor de
297 my el SiLi de 500 m.
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Detectores de particulas cargadas. Detector DSSSD

El 000010001000 00 00010 00000000 (DSSSD) se compone de dos placas divididas en
secciones P y N, las cuales estdn a su vez divididas en 16 tiras o Strips (unas vertical y
otras horizontalmente). La informacidn de las sefiales de las tiras X-Y se pueden usar
para formar una cuadricula en la etapa de procesamiento de datos; cada pixel de la
cuadricula corresponde a un cuadro de 3 x 3 mm? de 4rea. El DSSSD tiene un grosor

de 316 m.
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