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Organization of the school

ﬁjesday morning 23.10.2025 [40/S2-B01]

A 8:30 Welcome

A 8:35 Introduction to Lasers,
A Raul Montero

A 9:20 Signal formation
A Bojan Hiti

A 10:05 SPAT Single Photon Absorption
A Marcos Fernandez Garcia

A 10:50 Group photo

A 11:00 Coffee Break

A 11:30 TPAT Two Photon Absorption
A Michael Moll

A 12:15 TCAD simulations
A Marco Mandurrino

ATuesday afternoon - Hands-on session 1
A 14:007 18:00

ATuesday evening T Dinner

\\A19:30 at restaurant

DRD3

p

N
AWednesday morning - Hands-on session 2

A 8:3071 12:30
AWednesday afternoon - Hands-on session 3

A 13:30 -17:30 )

N

A 9:00 7 10:30 participants presentations

Q‘hursday morning 25.9.2025 [28/S-029]<

A Coffee Break

A 11:00 7 12:00 Demonstration of data analyses;
Question and answer session

A 12:00 7 13:00 Lunch Break
AThursday afternoon [visits]

A13:007T14: 20 Visit to NANnti mat

(2 groups)
A Niels Sorgenfrei - CERN

\
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CERN, Geneva, Switzerland, 23.-25. September 2025

TCT-School tutors

DRD3

Ruddy Costanzi, Leena Diehl, Marcos Fernandez Garcia, Bojan Hiti, Veronika Kraus, Marco Mandurrino,

Luca Menzio, Michael Moll, Raul Montero, Eva Sicking, Niels Sorgenfrei, Mika Vaananen
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Photos ¢é& to updsoad@RDD!

A We will share a link to the photos
A For uploading your photos
A For accessing the photos




Now Its time
to look at
your work
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DRD3

Alessandro Fondacci
Universita and INFN Perugia (IT)
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LGAD Developments in Perugia
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TCT: Implementation and Perspectives in Perugia

A.Fondacci

Near Future
« Complete laser safety procedures
« Get familiar with the TCT setup
Future
« Characterise new batches of resistive and compensated LGADs

« Characterise LGAD+PIN “sandwich” structures toward the final
SIMS LGAD design and evaluate the first samples

Distant Future
» Purchase a UV laser to characterise nLGADs and SiC LGADs

« DLTS setup, exploring cryostat reuse for cold TCT as an
additional application
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Andrew Gentry

New Mexico University
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About Me

APhD student at the University of New Mexico . '
AExpected grad. Spring 06027

A Supervisor: Sally Seidel
AY2 of my dissertation will be an analysis

Involving B-meson decays in ATLAS €1 A F> NATONAL
. . . -y — ACCELERATOR

A2 of my dissertation is on silicon detector Dl ™VN® | EORATORY

technology development for future colliders &

beyond
ASpending most of 2025 at SLAC doing detector

work
AAlso at CERN for 6 weeks working w/ SSD Lab

L

XPERIMENT

lTl



TCT T related projects

AMy advisor recently purchased a Particulars
TCT

Al will contribute when | return to helping
commission it

AMYy projects related to TCT:
A Study of very small pitch (25t 1 x 25t 1 ) 3D sensors

ANew fabrication method for planar Active Edge
detectors using edge implantation and Microwave
Annealing

AAchieving » 1@t thick gain layer LGAD using
microwave annealing and low-temp epitaxy

ACharacterizing TI-L GAD6s (at CERN)

temporary metal

metal bump pad
R — contact hole

500 um  130-150 pm

p** support wafer

several glilard rings

Traditional
edge

fewer guard rings

Slim edge

Edge (possibly cleaved)

columns (3D) or

Edgeless trench (Active edge)

< Few pm’s inactive
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Carmen Torres Munoz
Universidad de Sevilla (ES)
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Microprobe beam line at CNA (Seville)

CE/RW
\

Nl
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8 Singulares 2 L

Infraestructuras >
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¥ n implantations
- 1 in PIN diodes :

4 MeV H*; 12 MeV 0°%;

o |

e S

Number/(Angstrom—Ilon)

Nuclear Microprobe line

Vacancies Produced (K-P)

20 MeV Si8t

COLLISION EVENTS

20 MeV Si®t; 8.4 MeV N**

A

Extraction
Heated electrode
sperical
Cs ionizer

Cs reservoir

lon source : SNICS-II
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TCT measurement at CERN
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DRD3

Cécile Marché
FYLA, Valencia (ES)
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Common semiconductors characterisation FYI.A

*  With 1550 nm TPA Faraday cage

T I | B
Silicon 1.12 I I
- - .
Gallium arsenide 1.42 L aser source . I R . I
- 5 |
Cadmium telluride 1.49 s
I ") nonlinear LED
Most photovoltaics s crystal I Laser
semiconductors o I - I head
| |
I : Beam
"= expander e I
* With 775 nm TPA | A : |
Ignmen
Objective laser
vatoias | sancgaple | |
Silicon carbide 2.3-3.3 | DUT I <
i i T t
Cadmium sulfide 2.42 I empz;an;::l I > Sample
: Sample stage
Wld? band gap ~3.2 I positioning I
semiconductors up to - @ Y,

Antivibration table
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David Galacho Martinez

Universitat de Valencia (ES)

2nd DRD3 school - 23.9.-25.9.2025 - CERN 17



el p p==p p== INSTITUT DE EXCELENCIA
# #8- “CSIC & (L fss SEVERO
CONSEJO SUPERIOR DE INVESTIGACIONES CIENTIFICAS ps g CORPUSCU LAR . O C H OA

CZT Characterisation with
SPA-TCT and TPA-TCT

David Galacho Martinez
IFIC — Valencia

VNIVERSITAT :__5 CATEDRA UV-VASIC DE MATERIALES

o - ~~JiC || AVANZADOS PARA LA INDUSTRIA
DGVALENCIA “=—| DE MICROCHIPS Y SEMICONDUCTORES

david.galacho@uv.es



Cadmium Zinc Telluride (CZT) §Pix|_qb¢$

Pixel Laboratory

» CZT is a semiconductor of interest for gamma and X-ray
imaging due to:

* It's a high Z material

« Wide band gap between 1.4 and 2.2 eV

« Suitability for operation at room temperature
» However, it also presents some disadvantages:

« Development of high-quality raw material (homogeneous
single crystals)

« More defects than silicon, like Te inclusions

» Our objective is to develop a complete system for wafer quality
control, while studying the properties of these defects

david.galacho@uv.es 2



Characterisation of CZT PixLob 3£

Pixel Laboratory

IR Transmission Microscopy

« CZT is transparent to infrared light above 850 nm, while
some of its defects are opaque

2000 0

g B
— -500

« A 3D map of defects can be obtained using IR transmission s %

=1000 S

Transient Current Technique 1500 g
* Once the defect locations are known, CZT properties can be e
studied using the SPA and TPA techniques 2500
« SPA-TCT will be useful for surface defects, while TPA-TCT ™
will be used for deeper defects 3500
« Charge trapping, mobility of electrons and holes can be -
measured with TCT L 400

0 0 40 600 300 (000 1200 1400 1600 1800 2000

X [pm]
» Both techniques, SPA and TPA, to be available in our lab

during next year

david.galacho@uv.es
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Dimitrios Xynis
National Technical Univ. of Athens (GR)
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2nd DRD3 TCT School

Development of DAQ Electrical Characterization of silicon
system for PQC e wee  Structures(CMS Phase-2 Upgrade of tracke
Instruments used ¢ 1 ~ Fﬁ_l:‘ detector)
* Keithley 2410 (power supply) \n’ ao e Diodes-MOS-GCD
* Keithley 6517a-b (electrometer 5 ][N 4 |z
* Keithley 707B (switch matrix) —— f”mm
*  HP4092A (LCR meter)/Keysight E4980AL ot
* Probe Station: Karl Suss PA 150
° A prObe Card » Gat'i-contIIled :ode

: '3

&d

structures

Polysilicon resistor

Source :http://www.inp.demokritos.gr/wp-content/uploads/2024/05/THESIS-2020-P.ASENOV. pdf

EHEP group at NTUA(National Techincal University of Athens) just equiped with TCT capabilities(Large scanning tct)
e I will be responsible for the setup

Planned future work includes

* LGADs projects

*  CASSIA DRD3(CMOS Active SenSor with Internal Amplification)

*  General purpose measurements on pixel and strip silicon sensors

Dimitrios Xvnis.25 September 2025



Evridki Chatzianagnostou

Nikhef National institute for subatomic physics (NL)
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TCT @ Nikhef

Evridiki —2nd DRD3 TCT School— 25/09

Nik|hef



Intrapixel Average Charge Intrapixel Average Charge

Awarage Charge

Relative delay [ns]

Average Corrected Charge

TPA laser scans of TI-LGAD

14.81 14,82 14.83 14.84 14,85

Inverted LGAD
TPA

Charge I
ol

deposit
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Henry Hiltunen

Lappeenranta-Lahti University of Technology
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DRD3 2nd TCT SCHOOL PRESENTATION >

== Henry Hiltunen

Hobbies:
Gamer
Occasional music composing on PC (LMMS)
Taking walks with my younger brother Teemu |

Past work experience: 33 years old guy, from
Designing an Industrial loT (LoRaWAN) device for Apla Oy Lappeenranta, Finland
Chief Engineer at Hoivita Oy & Vesratio Oy (co-founder & co-owner)
Setting up protolab J. Hyneman Center at LUT University

Education:

M.Sc. (electrical engineering) graduated from LUT University in 2019

Current status:

Doctoral student at LUT University Physics department working under
professor Panja Luukka

LUT Group Confidential - Other information (3Y)



So... TCT setup...

My doctoral studies focus on designing readout
electronics for the multichannel Silicon particle
detector being designed in LUT University, thus the
SPA TCT measurements are beneficial for my studies.

LUT University purchased the SPA TCT (Particulars) in
~December 2024
My role so far:
Setup the TCT lab in working order
Order the necessary equipment for soldering
Build the sample holders without bonding wires
Trying the probe tip method
Current status:
Designing and trying out 3D printed probe tip holders
that fit inside the tight TCT sample holder space.
Printed with 50 or 70 micrometer layer height

LUT Group Confidential - Other information (3Y)
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loanna Kalfa
CERN
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TCT studies of irradiated silicon
diodes for the CMS HGCAL

loanna Kalfa

Technical Student | CERN (EP-DT-SD)
MSc Applied Physics Student | TU Delft

DRD3 TCT School
25 September 2025
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