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Dual Readout Method principle

@ The Dual REAdout Method (DREAM) allows to improve the performances of hadronic calorimeters by measuring event-by-event the electromagnetic fraction of the hadronic cascade, thus reducing its
fluctuation and obtaining a better resolution and linearity.

@ The method is based on the separation of the scintillation light due to ionization from Cherenkov light produced almost exclusively by relativistic particles, i.e. the electromagnetic component of the
hadronic shower.

@ The DREAM method has been applied to both fiber calorimeters and homogeneous media (crystals).

@ We have tested matrices of BGO and PbWO, crystals as electromagnetic calorimeters and studied the properties of the Cherenkov (C) and scintillation (S) components of the signals generated by high-

energy electrons showering in these detectors.
@ |n 2011 the DREAM proposal was accepted by CERN as official R&D project: RD52.
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* Upstream GG495 (yellow), downstream U330:
* good for S: measured resolution: ~ 1% for 100 GeV electrons
* poor for C due to self absorption with the reading of C only on one side. Strong non linearity as energy
Increases. Need to sum up and down PMTs signals to eliminate this effect.
* Upstream UG5 (blue), downstream U330
* good for C: sum of two sides, reduction of effects of self absorption. Linearity at 3%
* poor for S: S extracted from the tail of the time structure, hence few photoelectrons.
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Conclusions
@ |n order to use crystals for the dual readout calorimetry, crystals are not used in the conventional way, and this leads to not optimal REferenCES
results in terms of energy resolution of separated C and S components. .

@ Extracting sufficiently pure C signals from these scintillating crystals implies a severe restrictions to short wavelengths. A large @ N.Akchurin et al., NIM A604 (2009) 512
fraction of the potentially available C photons needs to be sacrificed (by optical filters) but also the light that does contribute to the C ||® N.Akchurin et al., NIM A621 (2010) 212
signals is strongly attenuated (by UV self absorption). @ N.AkC urin et al., NIM A640 (2011) 91

@ Our results show that the stochastic fluctuations in the C channel are at best 20%/vE in the case of our Mo-doped PWO crystal matrix. [|® S.-Franchino, 2011 IEEE Nuclear Science
Assuming that these fluctuations are completely determined by photoelectron (p.e.) statistics, this would mean that the C light yield Symposium Conference Record, N37-1
for the electron showers was 25 p.e./ GeV deposited energy. @ N.Akchurin. et al, “Detection of electron

@ Crystals in combination with filters does not seem to offer a benefit in terms of the C light yield in dual-readout calorimeters. showers in Dual-Readout crystal Calorimeters

@ We recently measured a light yield in excess of 50 C p.e./GeV in our new dual-readout fiber calorimeter; for these reasons, the fiber just been accepted by NIM

option has now a higher priority in the RD52 project.

RD52 web site: http://highenergy.phys.ttu.edu/dream/
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