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The goal of the FAZIA Collaboration is to
build a new detection array for European
Radioactive Nuclear Beam facilities
(SPIRAL-2/GANIL, LNL/SPES,
FAIR/NUSTAR and EURISOL).

The detection array will be used to study
Dynamics and Thermodynamics of nuclear
collisions



The FAZIA organization
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e Spoke-person: R. Bougault

* Deputy Spoke-person: G. Poggi
e Task Groupl: Physics for PHASE Il BIS, G. Casini (chairman),
E. Vient (vice- chairman)
e Task Group2: Data analysis, N. Le Neindre (chairman)
» Task Group3: DAQ-FEE-Trigger, P. Edelbruck (chairman),
A .Ordine (vice-chairman)
e Task Group4: Mechanics, M. Guerzoni (chairman), Y. Merrer (vice-chairman)

e Task Group5: Cesium lodide crystals and Detectors B. Borderie (chairman),

G. Poggi (vice-chairman)
* FPMB members: B. Borderie, R. Bougault, G. Casini, N. Le Neindre,
P. Edelbruck, M. Guerzoni, J. Frankland, T. Kozik, G. Pogqi,
A. Raduta, E. Rosatto.




WHAT IS NEEDED FOR EXPERIMENTATION AT PRESENT AND
FUTURE RNB FACILITIES?

The general method to achieve the goal:
Fast digitalization of signals from detectors +

Pulse shape analysis (PSA)
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FAZIA detector - portability




Time Schedule

Three programmed FAZIA Phases + final array

1. Phase I: R&D on detection techniques, advanced solutions of
digital electronics (2006-2008)

2. Phase ll: R&D and a prototype array with several modules,
Implementing the best identified solutions (2009-2012)

3. Phase lll: a Demonstrator array (2012-- ?) Tomorrow talk of
Giovanni Casini

4. Final goal: build the full array for lower (SPIRALZ2/LNL /SPES)
and higher energy (GANIL / LNS / FAIR / EURISOL / RIA) studies
with exotic and stable beams.



prototype used in experiments

Series of experiments
performed

in LNL & LNS & GANIL
within phases

, 1, 11l testing prototype

CSI(TI)



Basic issues solved

Single chip method — Csl readout by Si

Channeling/orientation effects in crystal lattice

Dopant homegenuity of semiconductor material

4. Planarity and paralelism of front and rear sides

Rear — front injection influence on the PSA

10.



Single Chip Tlescope mode - CsI readout by Si

[onization Reverse mount  Silicon Detector
(fast component

Particle\

Csl scintillator

14

Current signal (fast + slow)

P.A.+ADC

Collected
Light
(slow component)

Photosensitive
front surface




Channeling/orientation effects in crystal lattice

Energy loss in an crystal (aligned configuration):
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Channeling/orientation effects in crystal lattice

Risetime-fluctuations vs gonio-angles

l;. L. Bardelli et al. NIM A605 (2009) 353
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Channeling/orientation effects in crystal lattice
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Detectors made of random-cut Silicon were not yet available. All detectors are
cut 0° off <111>, axis parallel to the main crystallographic planes




Channeling/orientation effects in crystal lattice

An example of a Pulse Shape Analysis application:

isotopic discrimination (**Ni vs ®Ni, same energy, 703 MeV):

**Ni vs "°Ni - E detector: channeled dir. (0,0) %Ni vs “’Ni - E detector: random area
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Homogeneity of Si - Uniformity of electric field

A newly developed procedure to map Silicon resistivity, based on Transient
Current Technique has been systematically applied to our detectors

A typical detector: ~9% non-

uniformity with striations (mm-!

spatial frequency)

Detector no.73311

Thickness: 315.0 um, Vdepl: 109.40 V

Resistivity map (Q cm) for run_det73311
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A non typical, very good detector:
~1% non-uniformity with
* undetectable striations

Detector no.73313

Thickness: 516.0 um, Vdepl: 227.40 V
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Homogeneity of Si - Uniformity of electric field

High Voltage
with current monitoring

digitizers
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PSA plots - dependence on resistivity hon-homogenuities
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Rear/front injection influence on the PSA

R. Bougault et al. Submitted to NIM (2012) x10°
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Rear/front injection impact on the PSA
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Comparison between mean charge signals in front and rear injection for various

stopped particles of the same energy (range in the silicon) Z=8: 160 MeV (197um)
and 200 MeV (282um), Z=22: 660 MeV (182um) and 910 MeV (289um), respectively.

The signal shapes are for front injection (blue) and rear injection (red).
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Rear/front injection impact on the PSA
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Linearization of the previous AE(Sil)-E(Si2) matrices, front (blue line) and rear (red line)
injection. For each atomic number Z, isotopic spectra have been normalized on the yields
obtained for 21Ne, 23Na, 25Mg, 27Al, 29Si, 32P, 32S, 35CI and 38Ar respectively



Rear/front injection impact on the PSA
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Rear/front injection influence on the PSA
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Enerqy thresholds for Z identification with AE{300pm)-E technique (black

triangles) and with PSA technique (energy vs charge risetime: red points "rear in-
jection” and blue squares "front injection”) as a function of atomic number 4. The

thresholds values are presented in terms of total enerqy (left) and energy per nucleon
(right).




Particle Identification (PID) by AE(Sil) - E(Si2) correlation
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PID 3 detectors AE(Sil) + E(Si2) vs light output of rear CsI
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PID 3 detectors AE(Sil) + E(Si2) - CsI method
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PSA Single 500 ym detector Charge identyfication
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Correction of non-uniformity - Andrew Kordyasz

Thermal neutron beam

Towards Correction of Resistivity
Distribution of n-type Si wafers using
Selective Trnssmutation Doping (SnTD)

in FAZIA (Four-pi A and Z Identification
Array)

W Cd mask

S1 wafer

m Wafer resistivity
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Correction of non-uniformity - Andrew Kordyasz

Towards Correction of Resistivity
Distribution of n-type Si wafers using
Selective Trnssmutation Doping (SnTD)
in FAZIA (Four-pi A and Z Identification
Array)
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