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Status of theW

12C(a,y)*e0O processes

Recent calculations Sam Austin et al PRL 112(2014)111101 show that a very important parameter is
the ration between the 3o process and the 12C(a,y)®O one. This is also due to various unknown
processes as in convection not fully governed by simulations
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~ The new method: description

The Basic idea is to join both detection methods using the CHIMERA detector in order to
improve the sensitivity of the measurement : 4 fold coincidence measurement
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The new method I: kin

MNuclear Instruments and Metheds in Physics Research A 715 (2013) 56-61 : -

Contents lists available at SciVerse ScienceDirect

Nuclear Instruments and Methods in Lot
Physics Research A

journal homepage: www.elsevier.com/locate/nima

Detection efficiency around 100%

Kinematical coincidence method in transfer reactions
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Nudlear Instruments and Methods in Physics Research A 799 (2015) 64-69

Contents lists available at ScienceDirect

Nuclear Instruments and Methods in
Physics Research A

journal homepage: www.elsevier.com/locate/nima

Particle gamma correlations in '>C measured with the CsI(Tl) based
detector array CHIMERA
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M V Fig. 1. CsI(Tl) efficiency to y-rays of 4.44 MeV computed with Geant4 as a function
qvul( = ) (a) of detection angle, (b) of the thickness of scintillator.
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To verify the E2 character of the
transition we can see the angular
distribution in the reference frame of
emitting recoil nucleus 1?C
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E2 behavior is verified by the
minimum at 90° and maxima at
45° and 135° - the minimum is not
zero because of the proton spin %2

using zero spin beam (160) we get
more deep minimum

Note that with 150 beam we can also see y-rays around 6-7 MeV
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Around 9-10 MeV it was localized also a 2* state interpreted as excited 2* Hoyle
status. If excited this could decay with a y-ray of about 2 MeV E2 to the 0* Hoyle
status we will also look for this channel
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The method: rejection factor rejection

4-fold coincidence from time resolution Si and Csl 1013

': ol 28 ’1 ‘ W,
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particle and y identification

r A — ’ - M |
Qvalue measurement -~ from Energy resolution = 10 20

total y-ray energy

G.Cardella npa8-2017



HTFETT

HTHETTTE

BNAKE MEMOn
Sampling frequency
up to 100 MHz

256+ 16FPN [
input channels

Voltage (ch)

III|I\II|II\I|\II\|IIII IIII|II\I I\I\ll’|

G.Cardella npa8-2017

PR TS N R S SR S
150 200 250

T B
300

PRI B
350

PRI B
400

M B SR
450 500
Time (u.a.

0800 2331983 DAOHA

We are upgrading the CHIMERA
electronics with GET — Using GET we
can have the full digitalization of CslI(TI)
signals therefore we can perform a
simple identification of y-rays.
Moreover we have also a trigger
information from CsI(TI) missing in the

old CHIMERA electronics
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y-detection wi

in 68Ni

68Ni fragmentation beam produced at LNS and event by
event identified

] P ——

68Nij identification on FARCOS silicon detectors
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Future perspectives: clC
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A new fragment separator is going
- to be implemented in order to use
this high intensity beam — we will
produce in few years very intense

exotic radioactive beams in the

range of 10°-106 particle/s
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With such beautiful beam and
CHIMERA upgraded we hope

to perform exciting
experiments you are invited to
join us with your smart ideas
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Summary and outlook

I Chimera show its versatility ‘

“"\l With the new upgrading improved
K resolution
e Beautiful perspectives for y-particle |

comudences W|th radioactive and stable beams ‘
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We hope t—o_”hav»é beautiful déta atﬂthe_ _end
of this year -
we should be able tovim_prgve the lower
limit for the I'/T for the 9 64 3 IeveI

% - We will also search for signals from the

- decay of the 2* excited Hoyle state

Future
opportunities
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