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New approach: Fast-Timing
EAGLE-EYE setup @ HIL

24 LaBr3 detectors
(FATIMA collaboration)

16 HPGe ACS spectrometers
(GAMMAPOOL)
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128Cs isotope used for

-testing new experimental
techniques

-New DAQ design
Experiments performed

In beam of U200p cyclotron
At Heavy lon Laboratory UW



EAGLE-EYE

Unique (first world-wide)
DAQ design with logic signal multiplexer
To avoid :
(24 * 23)/2 = 276 different detector pairs
276 fast timing clocks (one for each pair)
276 * ORTEC TACUNITS= 276 * 40 kzt = 11.04 Mzt

COST

Alows to use only one TAC (40 kzt) in basic mode for all
276 crystal pairs
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Several Fast-Timing techniques available

Standard w ~ 100ps
LaBr-LaBr
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LaBr-LaBr-HPGe o ~ 100ps

FAST-TIMING time spectrum
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LaBr-LaBr-LaBr o ~ 100ps

FAST-TIMING time spectrum
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ISSUES STILL TO RESOLVE

1) PRD curve, walk-curve
widely used formulae not valid!

Nuclear Instruments and Methods in Physics Research A 684 (2012) 36-45

Contents lists available at SciVerse ScienceDirect

Nuclear Instruments and Methods in
Physics Research A

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

The time-walk of analog constant fraction discriminators using very fast
scintillator detectors with linear and non-linear energy response

J.-M. Régis *, M. Rudigier, ]. Jolie, A. Blazhev, C. Fransen, G. Pascovici, N. Warr

Institut fiir Kernphysik der Universitdt zu K6ln, Ziilpicher Str. 77, 50937 Koln, Germany
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_ According to Eqs. (5) and (6), the energy depe_ndent time-walk
due to charge sensitivity of the zero crossover comparator can be
expressed as

ATg=a/E+Db (10)

SEPARATE EXPERIMENT PERFORMED
TO VERIFY THE F-T METHOD BASICS
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Fig. 1. Actual Walk Measured on Four Different Units.
See Walk Specification for Measurement Conditions.
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ISSUES STILL TO RESOLVE

2) Methods to deal with Compton scattering

Nuclear Instruments and Methods in Physics Research A 811 (2016) 42-48

Contents lists available at ScienceDirect = oo
Nuclear Instruments and Methods in SR

Physics Research A

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

On the time response of background obtained in y-ray spectroscopy @Cmmk
experiments using LaBr;(Ce) detectors with different shielding

J.-M. Régis *, M. Dannhoff, ]. Jolie, C. Miiller-Gatermann, N. Saed-Samii

Institut fiir Kernphysik der Universitit zu Koéln, Ziilpicher Str. 77, 50937 Kdln, Germany
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the FEP time response. This indicates for single-interaction
Compton events creating the Compton background compared to
multiple interactions in the creation of the FEP, in agreement with
the observations made in Refs. [13,24].



ISSUES STILL TO RESOLVE

3) Are the detectors position sensitive?

Team students workshop in collaboration with Faculty of Physics UW
Participation of 5 Students

Unique method for measurement of low energy 214keV event coming form interaction
in subsequent layers of the crystal using 60Co without collimators!

Results: LaBrs can strongly be position sensitive!

detektory d A W S W -8
[cm] [cm] [cm] l[cm]| [cm]

8 -T 38.26 | 1.362 | 33.87 + 0.37 4098 | -7.11 £ 0.37

8 -6 70.71 | 1.362 | 63.91 &+ 0.65 73.43 | -9.52 £+ 0.65
8-5 92.35 | 1.362 | 86.61 + 0.35 95.07 | -8.46 + 0.35
8-4 | 100.00 | 1.362 | 95.93 + 0.46 | 102.72 | -6.79 £+ 0.46
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