FIRST MEASUREMENTS WITH THE BETA DELAYED NEUTRON
DETECTOR AT THE JYFL PENNING TRAP

M.B. GOMEZ-HORNILLOS', J. RISSANEN?, J.L. TAIN?, A. ALGORA?, D.
CANO-OTT °, J. AGRAMUNT?, V. GORLYCHEV', R. CABALLERO', T.
MARTINEZ?, G. CORTES', C. PRETEL', F. CALVINO', E. VALENCIA?, A.
GARCIA®, J. AYSTO* A.JOKINEN? T. ERONEN*, I. MOORE*, H.
PENTTILA®, L ACHOURI®, M.PARLOG’, Z.PODOLYAK®
1 Universitat Politécnica de Catalunya, Barcelona,Spain; 2 Instituto de Fisica
Corpuscular, Valencia, Spain; 3 CIEMAT, Madrid, Spain ; 4 JYFL, Jyvaskyla,
Finland; 5 LPC, Caen, France ; 6 University of Surrey, UK
Belen.comez@upc.edu; Phone: +34934016031

Nuclear Physics

Beta delayed neutron emission takes place when a precursor nucleus beta-decays and
the resulting daughter emits a neutron.

The study of beta delayed neutron emission is of interest in different fields, such as
technological applications, nuclear astrophysics and nuclear structure.

The first experiment with this detector was performed in JYFL, Finland, in November
2009 to measure the beta delayed neutron precursors **Br, ****Rb and '**1.

The isotopes were produced at IGISOL with a deuteron beam impinging on a Uranium
target. Subsequently, the Penning trap, JYFLTRAP, was used to prepare a monoisotopic
beam which was implanted on a movable tape placed inside the neutron detector. The
radioactivity was accumulated during a period of 3T;,, while the measurement period
was extended up to 10T, in order to obtain the growth and decay curves.

The acquisition worked in a triggerless mode [1], where the signals from all detectors
above a certain threshold were time-stamped and energy-time pairs were stored. This
system allowed full flexibility for the offline modification of the correlation time
between the beta decay and the neutron detection. This correlation time is of the order
of hundreds of ps due to the long time required for the neutron moderation in the
polyethylene. The flexibility to modify the B-n correlation time assures a proper
removal of the random coincidences originated by the background.

In the preliminary analysis the growth and decay curves for the betas (Figure 1a)) and
the neutrons (Figure 1b)) were fitted to the Bateman equation [2] in order to separate the
contribution for each nucleus in the decay chain and for the background.

A further plot was constructed with the coincidences between the neutrons and betas in
a Ilms time window forward and backward from the detection of a neutron (
Figure 2). The true coincidences Ng, are the counts on left half of the spectrum on top of



the flat background of random coincidences which is defined by the counts on the right
half of the spectrum.

The neutron emission rate (P,) is obtained with the following formula using the number
of beta counts due to the decay of the father nucleus (Ng), the number of coincidences
beta-neutron (Ng,) and the neutron detector efficiency (&y).
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The status of the analysis and the preliminary results will be presented.
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Figure 1: a) Si detector, implantation and decay curve for %Rb and the fit of the decay chain to Bateman
equations. b) Neutron detector, implantation and decay curve for %Rb and the fit to the Bateman equation.
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Figure 2: Beta-neutron correlation spectrum.
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