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Fast recap
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From previous workshop “Fundamental Physics at the strangeness frontier ad 
DAFNE”: concluding slides by prof. J. Obertova (left) and prof. E. Friedman (right)
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JRA8 Strong 2020: ASTRA
Advanced ultra-fast solid STate detectors for high precision 

RAdiation spectroscopy
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Aim: to produce a novel CdZnTe/CdTe radiation detector from keV to MeV

LNF, UniPa and IMEM-CNR Collaboration 
Aim: to build a detector for kaonic atoms spectroscopy in DAFNE with CdZnTe detector.

● The group of Palermo (UniPa) is responsible for CdZnTe readout and digitalisation

● The group of Parma (IMEM-CNR) is responsible for the realisation and optimisation of the 
CdZnTe detectors

● The group of Frascati is responsible for the MC simulations, installations, trigger system and 
kaonic atoms data analysis
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Previously on ECT*...
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From “EXOTICO” 2022:
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From “EXOTICO” 2022:
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The Roadmap to new K-C and K-Al 
measurements with CdZnTe Detector
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Test with 8cm2 
customized CdZnTe to 

study the background in 
DAFNE (2023)

Test with 1cm2 
commercial CdZnTe 

(2023) for time 
coincidence window

Long run with 16 cm2 
customized CdZnTe detector 

with K-C and K-Al targets 
(from 11/2023)
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Test with 1cm2 
commercial CdZnTe 

(2023) for time 
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Test with 1cm2 commercial CdZnTe (2023)
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● Goal: Time window for TAC-CZT coincidence and behavior when closer to the IP.

● Detector: is a 1 cm2 surface, 5 mm thick CZT/500 from RITEC CZT, installed on the 
AntiBoost side, just after the Luminometer(~8cm).

● Target: >1 mm Al foil is placed between the LM and the CZT surface
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Test with 1cm2 commercial CdZnTe (2023)
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A time coincidence window between TAC and CdZnTe was found.
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The Roadmap to new K-C and K-Al 
measurements with CdZnTe Detector
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Test with 8cm2 customized CdZnTe (2023)
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Test with 8cm2 customized CdZnTe (2023)
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● Goal: test of Multi-channel DAQ, test of new customized CdZnTe and 
background estimations for a bigger device close to the beam-pipe.

● Detector: CdZnTe detection system is an array of 4  13x15x10 mm3 
detectors from REDLEN, installed in DAFNE, on the AntiBoost side, 216 
mm from the IP.

● Target: 1 mm Al + 1 mm C is placed on the Luminometer and on the 
box.
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Test with 8cm2 customized CdZnTe (2023)
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Test with 8cm2 customized CdZnTe (2023)
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As expected the background in DAFNE near the IP is high 

A Pb SHIELDING IS NEEDED!

Pb transition line
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The Roadmap to new K-C and K-Al 
measurements with CdZnTe Detector
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Long run with 16 cm2 customized 
CdZnTe detector with K-C and 

K-Al targets (from 11/2023)
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Long run with 16 cm2 CdZnTe detector (from 
11/2023): Simulations and expected results
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Long run with 16 cm2 CdZnTe detector (from 
11/2023): Simulations and expected results
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Pb shielding

LumiAB

Al+C target

Main goals (for now):

● Optimize the set-up and targets’ thickness.

● Estimate the results.

CdZnTe
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Long run with 16 cm2 CdZnTe detector (2024): 
Simulations and expected results
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Target close to the detector

Target close to the LUMI
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Long run with 16 cm2 CdZnTe detector (2024): 
Simulations and expected results
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40M Φ created in the simulation, that corresponds to ~10 pb-1 (~1.5 days of data 
taking). 

~1200 events for KAl4->3 (106 keV) ⇒  ~24000 events in 1 month 

assuming a reasonable and conservative 10% yield
⇒  ~2400 events

Estimating ∂E~σ/√N for a σ~2 keV 

For a 2 month run a precision of <30 eV is expected.
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Conclusions

● CdZnTe proved to be the perfect technology for intermediate mass kaonic atoms, 
with very good “in-beam” performances during the preliminary tests.

● CdZnTe detectors can be easily used in parallel with already existing experiments, 
requiring very small space and not invasive electronics.

● Time coincidence window, trigger capabilities and background rejection through a 
Pb shielding have been assessed for a multi-channel setup.

● What we learned until now will represent the basis for the future Long Run with a 16 
cm2 setup, exploting better shielding and MC-tuned targets and geometry.

● We plan to reach a precision on ~20ev on shift for K-Al, K-C and K-S transitions 
measurements in the next year.
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THANK YOU FOR YOUR ATTENTION!


