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Abstract: Single-crystal chemical vapour deposition (sCVD) diamond detectors are known for their high radiation hardness and excellent performance at elevated
temperatures. sCVD diamond sensors are promising candidates for particle spectroscopy in demanding environments. In this study, we present the achievable energy
resolution of sCVD diamond detector. To do so, alpha spectroscopy is performed, a reliable technique for calibrating newly developed detectors. The measurements were

conducted in a vacuum environment of 103 mbar using an unsealed ?*'Am alpha-particle source and CIVIDEC’s high-resolution data acquisition system, ROSY® AX106.
The experimental results are compared to Geant4 simulations.

Introduction

Radiation-hard sCVD diamond sensors have low dark
current, high electron-hole mobility, and excellent time and
energy resolution.

Sensor Calibration

The sCVD sensor is calibrated at CIVIDEC. Optical
quality control is used to assess the defect level before
metallization, while the Transient Current Technique
helps analyse the movement of electrons and holes, as
well as the ionization energy. Current-time
measurements provide the dark current profile of the
sensors.
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Discussion

FWHM values were calculated from histogram binning in experimental data.

Methodology Experiment Setup

Alpha spectroscopy is a standard and reliable The experiment set up at Atominstitute, Wien.
method for detector analysis. The energy of the alpha

particle in sCVD is measured to assess its energy
resolution. A stable vacuum of 10~ mbar is
maintained to minimize energy losses.

 CIVIDEC ROSY® AX106: 14-bit resolution.

* CxL spectroscopic amplifier. R Y

* 4.5 mm x 4.5 mm x 500 pm sCVD with 100 nm Ti L gy
electrode.

* Unsealed 241Am source used.
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Spectroscopy

A Geant4 simulation was performed with a *'Am source. The noise from the data acquisition system, the energy loss within
the source itself, and the sCVD intrinsic noise were implemented in the simulation. The FWHM is calculated as follow:

FWHMSimulation — \/(FWHMinternSic)z + (FVVI_HWBaseline)2 + (FI/VI_”WElectrode)2 + (FWHMSource thickness)z
where FWHM = 2.355 * ¢
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