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Research topic

Research and development of a solid-state sensor acting as dosimeter for radiotherapy
application, both for conventional and FLASH clinical beams.

Conventional radiotherapy technique
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QO Dose delivered in many sessions O Same dose delivered in !

Q Session fime = 10 min O Session time = tenths of a second
O Dose rate = 6 Gy/min d
0 Damaging of healthy tissues J
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. conventional dosimeters under
a FLASH clinical beam...
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(POSSIBLE) SOLUTION: HASPIDE dosimeter |




HASPIDE experiment

The INFN HASPIDE project aims to use thin layers of a-Si:H (Hydrogenated Amorphous Silicon)
material as ionizing radiation detector.

O Disordered semiconductor == high radiation hardness

QO E,,=~1.75eV = |ow dark current

O Well-developed deposition technology (used for photovoltaic panels)
O Hydrogen introduced for defects passivation (dangling bonds)

A Thin layers of intrinsic a-Si:H (= 1 — 20 um) deposited on polymide thin

flexible substrates mmp suitable for dosimetric measurements




Objective

» Prove, through measurements and data analysis, that a-Si:H sensors are good candidate as
dosimeters under FLASH beams

How to do it: iv - curves
O Characterization » X-rays sensitivity - \
(of different kind of R
sensors) -

Test of different (new) readout electronics “ké{\
- =NV .

, Perform measuremets in FLASH/quasi-FLASH accelerators (e.g.,
Torino, Pisa, Foligno) and standard clinical beams (Careggi)

(J Beam tests

0 Data analysis » Performance’study of the sensor (ROOT)




Planned research activity (2° Year)

» Characterization of new kind of sensors and comparison (EPFL vs Sapienza)

» Comparison bewtween different elctronics (Keithley vs TetrAmm vs Cleopatrq)

| } !

1 channel < 4 channel e 12 channel
3 Hz e 100 kHz e 125 MHz

> Beam tests (Torino, Trento, Pisq)

» Learn how to use a pulse simulator (new CAEN object) to test different electronics with
the same detector signal.




Overall Planning

Sensors charcterization

Beam test

Data analysis

Sensors characterization
Beam test

Data analysis

Readout electronics analysis

Comporison among sensors

Comparison among

electronics

Results

Thesis



Training Activities

» Courses
1. Photodetection: Scintillators and Silicon Photomultiplier (2 cfu) - passed
2. Detectors for ionizing radiation (1 cfu, UniPg course) — passed
3. Spectroscopic fine characterization of Nanosystems and advanced materials (1 cfu, UniPg course)

— passed
4. Solid State Detectors (2 cfu) - attended

> Schools

1. Aftendence of TECH-FPA PhD Retreat 2025 (17-21 February, LNGS)
2. Submission to attend EDIT School at CERN (3-13 March 2026)

» Others Training Activities

1. Tutoring in Physics for pharmacy degree course
2. Presentation of a seminar at UniCam, Camerino, for bachelor degree students in Physics



Other Activities

> Conferences

1. Oral presentation at IPRD2S, Siena (15-192 September 2025)
2. Oral presentation at SIF, Palermo (22-26 September 2025)

> Publications

1. “"Hydrogenated Amorphous Silicon Charge-Selective Contact Devices on a Polyimide Flexible
Substrate for Dosimetry and Beam Flux Measurements”, Sensors, 19 February 2025

2. Conference proceeding (IPRD25), to be published in JINST



THANKS FOR THE ATTENTION
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