
Ultrafast Detector Development for EAR2 (UFD)

A. Musumarra, M.G. Pellegriti, D. Papanikolaou, N. 
Patronis, R. Mucciola and C. Massimi

Preliminary characterization of the EJ-232 scintillator (quenched
version) coupled with an integrated PM-VD readout

and more…



Detector Rise time 
[ns]

Pulse width 
[ns]

C6D6 8 40

sTED 4 24

DSTI-1&2 3 20

PSTI 3 20
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Pulse Width: 10% →10%

EAR2 fast-timing scintillators detectors
                              «Need for speed» 

Moving to a X10 decrease in 
pulse width (pile-up suppression)

                   2 ns pulse width

        Increasing time resolution



Fast scintillator crystal coupled with dedicated PM 

Try to achieve

2-3 ns pulse width

100 MHz max rate

scintillator delivered by 
SCIONIX on january 2024

22 mm

25
 m

m

Matching PMT size
Same P-STIL volume



Photomultiplier+VD by HAMAMATSU



UFD or «the cube»

The PM could be used also for a P-STIL upgrade
Half of the lenght (and material) with respect to P-STIL



P-STIL-like HV and power supply (we expect to have the same noise immunity)



Cs-137Cosmic-ray single pulse

Better than 1 ns fall-time    3 ns pulse-width 

600-700 V - HV



To be used (preliminary) in EAR2:

● -flash and background characterization at full spill
    intensity.

● (n,) capture reaction benchmarks as already done for P-STIL
     (Investigating for a deuterated version) 

Let’s move to a further development for Stilbene 



Cutting-edge development: Stibene for (n,CP) measurements 

Nuclear Inst. and Methods in Physics Research, A 1027 (2022) 166287

3 MeV thr for alphas
20 % energy resolution

Deuterated stilbene



Also working with SiPM ! (TARAT-Demokritos )
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By M.G. Pellegriti data mining



Stilbene (0.5 cm thick) and PM available and ready to               
                                           be mounted

PSTIL technology

HAMAMATSU R1924A Origina INRAD stilbene (0.5 cm thick)
                             by CERN

In-vacuum test to be performed (with Gigi and Simone)



DFA-LNS-CT (characterization plan)

• Alpha source   

• Gamma

• Am-Be (n (p) e )

d-stilbene (TARAT)

• Am-Be (n (p), d, e )



Highlights (Stilbene for CP discrimination):

● −flash and noise immunity (already tested )
● Multiparticle discrimination with low threshold (, p, d, t, 4He)
● Fast: 20 ns pulse width and 100 ns tail (PSD mandatory) 
● Flexible readout (both PM or SiPM are working )
● Drawback: Energy resolution

● Physics case under study by N. Patronis and A. Musumarra 
      in progress.

To conclude 



New deuterated fast (3 ns) fast scintillator

+

Requesting a quote for:

n.1 EJ-299-02D 22mmx22mmx25mm 
n. 1 EJ-299-02H  22mmx22mmx25mmA step forward d-stilbene and p-stilbene

Proposed by SCIONIX



Outlook 

● 2 ns pulse-width plastic scintillator (UFD) to be tested in EAR2

● Thin p-stilbene for CP discrimination (under development)

● New fast deuterated scintillators (outperforming Stilbene and C6D6 
in post LS3 campaign)
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