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Chromatic calorimetry is an emerging approach to homogeneous electromagnetic calorimetry based 
on longitudinally segmented scintillator layers with distinct emission spectra [1]. By exploiting 
spectrometric readout capabilities, this technique enables the discrimination of scintillation light 
originating from different layers and, consequently, the reconstruction of the longitudinal 
development of electromagnetic showers. 

The concept aims to leverage recent advances in nanomaterial scintillators, which have enabled the 
incorporation of nanocrystals embedded within polymer matrices [2]. Owing to the quantum 
confinement effect, the emission spectra of these nanocrystals are narrow and readily tunable, 
allowing for fine longitudinal segmentation of calorimeter prototype and, in turn, improved 
resolution. Moreover, these nanocrystals exhibit ultrafast timing properties, further enhancing their 
potential for calorimetry or precision timing applications. 

This contribution reports on the results of an experimental test beam campaign carried out at the 
CERN SPS facility in 2025 using electron beams with energies ranging from 10 to 120 GeV. The 
concept was validated using a single calorimeter cell of a chromatic calorimeter (CCAL) prototype 
based on commercial scintillators, employed as a performance baseline for future nanocomposite 
implementations. The prototype consisted of three scintillator layers, EJ-228 (390 nm emission), EJ-
262 (490 nm), and GAGG (540 nm), interleaved with PbF₂ crystals acting as transparent absorbers 
without intrinsic scintillation. The readout system employed a four-anode R7600U-00-M4 multi-
anode photomultiplier tube (MaPMT) from Hamamatsu, equipped with three long-pass optical filters 
to select the scintillation signals from the individual layers. 

Results on the shower development, the particle identification capabilities and the energy resolution 
of the prototype will be presented.  
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