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Physics motivation

M. Sasano et al., PRL 107 (2011) 202501.
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Study the collectivity in spin-isospin channel
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(p,n) reaction in inverse kinematics
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Typically ~1-1.5 cm

IR NS Y K. Yako et al, RIKEN APR 45 (2012) 137.
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The best tool to study the GTGR in unstable nuclei...
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High intensity | Short
The problem... experiments
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Intensity Luminosity

.= DAd result

Background

R=L o The background limits the counting rate
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Goals of our detector development

s Online
* To reduce the trigger rate by removing the large
background due to gamma rays
I > To be able to handle high intensity beam
To decrease the size of data to be stored
sy Offline

* To fully remove the background

L__) Lower systematical and statistical errors
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Solution

online particle identification!

oL
& * detector material sensitive to differences between particles
I * system which can handle the particle discrimination real time

@ We need a detector device which provides
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N. Zaitseva et al., NIM A 668 (2012) 88.

Detector material

New EJ-299-34 plastic scintillator with special secondary solvent.
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Device

Largest existing EJ-299-34 plastic volume is our detector.

Hamamatsu H7195 photomultipliers coupled to both ends directly (no light guide)
Optical cement

Wrapping: two layer of aluminised mylar + black tape

Position sensitive device (time differences)
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Sensitive signal processing Is nhecessary

Anlog DAQ Digital DAQ (DDAQ)

+ programming

+ programming

+ programming

Jungle of modules and cables. One single board can do the

job of several analog modules.

Reconfigurable
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Benefits of DDAQ

Digitising of the wave form as early as possible
5 5 yasp preserve full information

Data reduction

Multi-parametric analysis: energy, timing and pulse shape on same board

L-—) all correlated in the same data tflow

Reduction in size, cabling, power consumption

L-—) low cost per channel, high mobility, fast setup

High reproducibility of the setup (configuration of electronics)
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Fully digital acquisition chain

nnnnn

Detector

optical cable,
e CONET2 network _

HV

CAEN v1730 A

14 bit, 500 Ms/s \PSD /

Flexibility: different digital algorithms can be designed and loaded into the same hardware
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PSD capability based on charge integration method

Anode Signal
Short gate
I ¢ E E E PSD Q Long ~ Q Short
ong gate =
=& | : Q Long
Q Short I I I
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Separation

Time-of-Flight (ToF) measurement

EJ-299-34 plastic
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Figure of merit (FoM) to evaluate the PSD

P. Blanc et al., NIM A 750, 1 (2014).
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@ 30 cm Pla + Analog readout

L. Stuhl
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D. Cester et al.,
NIM A 735, 202 (2014).

FOM = 200 300 400 500 600 700 800 900 1000

Light output (keVee)

26" International Nuclear Physics Conference (INPC2016), 2016. September 11-16, Adelaide, Australia.



A new low-energy plastic scintillation neutron detector for real time pulse shape discrimination L. Stuhl
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Mean PSD
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A new method results 0
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better separation
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Improved FoM

D. Cester et al.,
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We improved further the separation using digital system

26" International Nuclear Physics Conference (INPC2016), 2016. September 11-16, Adelaide, Australia.



A new low-energy plastic scintillation neutron detector for real time pulse shape discrimination L. Stuhl

Study of the performance

The separation can be checked by ToF

PSDm
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~990/, ~94%

gaminas neutrons

By setting the PSD threshold at (.15,

94% of the neutrons will be detected
and only 9% of gammas.
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Different cuts in ToF spectra.

First test experiment
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Summary and outlook

Good signal-to-noise ratio in both online and offline in (p,n), (d,n) reaction

A large volume low-energy neutron detector with online particle identification.

Successful online separation by using a new method.

fi’/ﬁ\ Further improvement of FoM, study of effect of wrapping and time parameters.

Testing a new version of DPP-PSD firmware and the COMPAS program with CAEN.
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Thank you for

your attention!
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Backup
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PSD capability based on charge integration method

> Trigger validation
> PSD

FADC “ = Charge integration

Dgtec’ror' Coincidence
u.rpu.r ' » Time counter ﬁ LOglC unit
‘ / Timing 1\(&1}3’1{(1’%
filter GLOBAL)

~= " CFD www o Z-crossing interpolator

Data file

Two different programable trigger levels.

Managing triggers in “local” (couple) or “global” levels in selected relations.
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Change of FoM 2
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The efficiency of the PSD drastically changing along the bar...
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PSD optimisation
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Example for the experimental setup.

The frame of samurail7 can be modified and used for this system also.

1 detector bar =2 PMT + Plastic

~20 bars

Price for one detector bar: 492 000 ¥ :
Right

Name Price/pcs
EJ-299-34
plastic scintillator ¥ 272.000
Hamamatsu PMT
(H7195) ¥ 110000

Right side is shifted with 2.5 deg. compared to Left side
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Triggering FoM V8. cont rate
CAEN CAEN
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Fig. 2.9: 2D scatter plot of PSD parameter vs Energy in a neutron-gamma application. On the left the 2D plot before the cut, on the
right the plot after the cut on PSD
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CAEN

Highlights
- 14-bit @ 500 MS/s
- Analog inputs on MCX coaxial connectors

- 16/8 channels, 1-unit wide 6U VMEG64 module
- 0.5 and 2 Vpp selectable input dynamic range with
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- Algorithms for Digital Pulse Processing
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communication interfaces
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libraries

<Al €
R

» »
- -
.
TRl W "
"mll"‘ " ’ ’ ”
TR .. . .. L)
e |.‘.|.." bl o

e

oL
’1J
N

N
a
1] &
“

)
|
-
@S

OHOF
o Al '"t(lﬁn” : ,

‘me e N pa e BN o I pon m loend
0,

‘_:‘\ <

16 ©4 18 BIT
SN wWs/s
DIGITIZIER
»

26" International Nuclear Physics Conference (INPC2016), 2016. September 11-16, Adelaide, Australia.



A new low-energy plastic scintillation neutron detector for real time pulse shape discrimination

L. Stuhl

CAEN
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Fig. 1.1: Plot of typical Gamma-Neutron waveforms
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Typical Gain Characteristics for S1mm (2”) diam. types
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1. DDAQ Standalone DAQ List mode for

Energy, PSD, Time
RIBF DAQ

Detector Signal

unko [

. CONET2
network
. PC with Ubuntu 16.04
. A3818
Jign Vo tage - optical Installed:
Power Supply link :
CAEN v1730D A3818Drv-1.6.0
+
i CAENVMELIib-2.50
DPP-PSD F
n e CAENComm-1.2

CAENDigitizer 2.7.2.
glibC

Java 8 JRE
CAENUpgrader-1.5.2

Configuration file

DPP

\PSD,/

DPP-PSD ControlSoftware-1.3.3.
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Motivation

Output / DPP-PSD Control Software
E = DPP library
/5\ Aon .
J:L J%L JEL
\ \/ N
/-P DPPcore
Confi y
— / CAENDigitizer library
— \\ CAENcomm library
- CAENVME library
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First results on PSD Oscilloscope mode

Waveform Ch3
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To study the efficiency of the PSD
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from the shaped pulse allowed to determine the decay time |
independent from the pulse amplitude.

input sigral after trapezoidal filter

o
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e Fig. 4. Timing diagram with input pulses (light color) and shaped pulses
@'ﬁ'-' - (dark) for a typical neutron (purple) and gamma (blue) event. All timing
. ©© signals are shown in green. The integral of the fast component is indicated by

the red horizontal line.

Fig. 2. 4 channel pulse shape discrimination module MPD-4. The integrated fast component, which is proportional to the
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The goal of this project

New experiment

will be proposed
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Measurement of GTGR and IAS as a function of (N-Z)/A
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A good tool exists to investigate the spin isospin interaction
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Charge exchange reactions
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experiment

to investigate the GT and SD strengths distributions

in a large excitation energy region.
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Study of the performance
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