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Introduction In-Beam Experiments
The CATRINA neutron detector ‘Li(p.n)'Be
array has been developed at mi0 10 Pulse-Shane  spectra The 7Li(p,n)’Be reaction was measured to study the
Florida State University £ ofg.C.H (NE213I’O) VSpCD response of CATRINA to mono-energetic neutrons
(FSU). CATRINA consists of 16- 8 (E)-315,BC-437) [1]. | using the FN-Tandem accelerator at the John D. Fox
deuterated-benzene (C,Dg) liquid accelerator faclility (Fig. 12) at FSU. A proton beam of
scintillators with high efficiency, several energies was used to bombard a LIF target.
pulse shape discrimination (PSD) B Quasi-mono-energetic neutrons from the ‘Li(p,n,)’Be
capabilities and a novel pulse- ADC channel reaction were identified via ToF (Fig. 15) and their
height dependence (Fig.1) that, | En=5MeV ) pulse-shape dependence was compared.
along with time-of-flight (ToF), = —H(nn)
: o
aIIows_ for extraction of neutron EWE__ | Fig2: DWBA calculations
energies [1,2]. The structure of the s | S of d-n and p-n scattering for | |
pulse-height spectrum is due to the & | E =5MeV. Proton Beam F;9-121 D_Iagratrr;
. : . ) @ of experimenta
.amSOtrquC backscatterlng_ of ¢ .n S setup. Fig.13: Layout of John D.
Interactions unlike th(aT ISotropic i Fox accelerator facility.
nature of p-n, as shown in Fig. 2. ~26" 36 "s0" 30700 120 740160 T80
CM Angle (Deg.)
CATRINA Detectors FOM n-ToF n-QDC
_ _ o Co. ol E,=2.3MeV ) I Fo=23MeV )
The CATRINA detectors consist of C;D4 scintillating Data Acquisition System E b - o6k EJ-315 detctors
material (EJ-315) [3] contained in a 4" diameter x 2" TDC e ° » 050
deep cylinder coupled to a ET Enterprise 9821B PR o o En=33MeV N E,= 33 MoV 8 oat W 2.3 Mev
PMT [4]. The PMT’s anode pulse signal is sent to a 3 s —— fos |
MCFD which splits the pulse's timing and amplitude - 0 . S oot | 1 Wy, 33 Mev
signal components. Two timing and amplitude A g s MY 0 o1 | “IWIM‘mW pa; 43 MeV
signals from each detector are sent to independent § oo : AL(MMM 28 BN N s .V
banks on a MQCD (Fig. 4) for pulse integration. The FIFO i SO TS Ny | Energy (MeVee)
CsD¢ detectors are mounted on to a versatile array, . Logic ol | Logic £ st .|
where the detector's distance from target can be RF 1 S ool § L =
changed easily to optimize ToF. A , iﬁf c _camev — - — _ I
DAQ A §4uoo_— % ® ;_ l 5.3 MeV
A O ool 8 M "s' f—
Veto ™| Slart Veto o Z:::: E, = 7.3 MeV . - E-73MeV ° 3 ey
Fig.3: One of \hBUSY g™ : 2 -
CATRINA Fig.4: '" : . | : JJ\/\\ 3
detectors ~ with Mesytec Fig.5: Schematic of CATRiINA's " shortlong T 6 a1 % 5L 66 & % A A R
(left) ‘and QDC. data acquisition system. ime (s ape (Meves
without (right) Fig.14. FOM with 250 KeVee | Fig.15: Time-of-Flight spectra of Fig.16: Normalized QDC neutron
mounting case. threshold. FOM ranged from 1.43 | neutrons  from  the ’‘Li(p,n) spectra. The energy dependence of
(E, = 2.3 MeV) to 1.36 (E, = 7.3 | reaction. the pulse height Is shown as a
MeV) function of the neutron energy
Simulation & Characterization
: 12 (3 14
Tests with y/n Sources C(*He.n)*0 p—

5.92 MeV

/

The 2C(3He,n)*0O reaction was also 400
studied at FSU using a 3.5 MeV/u ]
bunched 3He beam. Preliminary g
results of the reaction are shown In 200
Fig. 17, where several resonant
states of 14O are observed.
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Fig.6: Pulse height signals from e e Rovasy Fig.8: PSD parameters were optimized
interactions of n/y in the detectors. The Fig.7: Detector’s calibrations. The  using a #Cf source. Here, the long-gate FUtU re WOrk
different gate integration times are Compton edges of gamma-ray Vs ratio short-gate/long-gate shows n/y
used for PSD. sources, ¥'Cs (top), ®Co (bottom)  separation. o Measurement of the 14C(d,n) reaction
were used to calibrate each for neutron spectroscopy studies
detector’s QDC spectrum. [5]
| | - Transition to a Digital DAQ {; !
Monte-Carlo Simulations 2
055 a Coupling to y-array & silicon detector
Ny = MONP Surtace Tally for coincidence measurements
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