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Application submission closed on June 30th

⮚ ~80 entries

⮚ some duplications and incomplete 

⮚ ~55 being evaluated 

Notification of acceptance by July 31st

https://www.bnl.gov/icfa-editschool/



Program Overview
• Silicon Sensors: Design, Fabrication, and Testing

• Learn about the principles and applications of silicon sensors

• Explore the methods and tools for creating silicon sensors

• Perform bench tests and beam tests to evaluate the performance of silicon 

sensors

• Integrated Electronics for Detector Readouts

• Learn about the role and functions of integrated electronics in detector readouts

• Explore the methods and tools for developing ASICs for various sensors

• Perform signal processing and data acquisition using integrated electronics

• Verify the functionality and reliability of integrated electronics using simulation tools

• Data Acquisition Systems for Quick Prototyping of Detectors Readout 

and an Experiment

• Learn about data acquisition devices and their efficient use in software at different 

abstraction levels

• Explore the tools and methods for fast prototyping of an embedded DAQ systems 

based on OEM devices

• Perform Digital Signal Processing in FPGA synchronized to a Real-Time OS 

microcontroller

• Liquid Argon Detectors: Physics, Design, and Operation

• Learn about the advantages and challenges of liquid argon detectors

• Explore the physics principles and phenomena involved in liquid argon detectors

• Design and construct liquid argon detectors and testbeds

• Operate and measure the performance of liquid argon detectors and testbeds

• Liquid Scintillators: Properties, Fabrication, and Analysis

• Learn about the applications and characteristics of liquid scintillators

• Explore the properties and behaviors of liquid scintillators

• Design and fabricate liquid scintillator detectors from benchtop to scale-up 

deployment

• Calibrate and analyze the data from liquid scintillator detectors

• RF Cosmology: Techniques, Instrumentation, and Data

• Learn about the goals and challenges of RF cosmology

• Explore the techniques and methods for observing the 21cm 

absorption/emission line of neutral hydrogen

• Learn about designing and constructing RF telescopes and related 

instrumentation

• Process and interpret the data from RF cosmology observations

• Quantum Network: Concepts, Components, and Capabilities

• Learn about the potential applications and benefits of quantum networks

• Explore the fundamentals and concepts of quantum network

• Design and implement quantum network components and protocols

• Demonstrate and evaluate quantum network capabilities
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Program Overview
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Timetable



Venues – students feedback: hotel and lab
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Specifically asked for feedback

It was the subject of group presentations (last day)



Venues – students feedback: hotel and lab
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Venues – students feedback: hotel and lab
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Silicon Sensors: design and fabrication

Tests:

Static characterization at the probe 

station of silicon devices (e.g., 

LGADs, microstrip, silicon drift 

detectors)

- Current-voltage (I-V)

- Capacitance-Voltage (C-V)

- Stability tests
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TCAD simulations: 

Using SILVACO, the students will simulate the 

process flow to build, the physics and the electrical 

characteristics of  a few  silicon devices.

Class-100 Clean Room:
Students will go through 

the process steps to create 

a semiconductor sensor

• Furnaces (oxidation and 

annealing)

• Lithography

• Sputtering

• Etching

• Cleaning

Lectures will provide an overview of the physics of 

silicon sensors and their scientific and industrial 

applications. They also learned about other 

semiconductors (i.e., high-Z materials).

Laboratory sessions will include: test at the probe 

station, TCAD simulations, and clean room process 

overview.



Silicon Sensors: testing

Characterization at Betascope
Students will measure gain and time 

resolution of a silicon sensor using betas 

from a 90Sr source

Transient Current Technique
Students will map the response of the 

sensor using a focused IR laser with 

micrometric precision

Characterization at Test Beam

Measure space and time resolution of an LGAD silicon sensor at a real 

test beam facility. The sensor will be mounted on a custom made

silicon telescope.

Students will set up the data taking from the accelerator control room, 

acquire data, and extrapolate the sensor space resolution by exploiting 

4D data from the telescope.

Data Analysis

Students will analyze 

waveforms obtained in lab and 

at test-beam using a python3 

framework.

We will provide base 

functionalities (data loading, 

plotting, …); students will

extrapolate physical quantities 

from waveform features



Silicon activities – students feedback: cleanroom
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Plans for Halloween!



Silicon activities – students feedback: sims/tests
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Silicon activities - students feedback: Tandem
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Silicon activities - students feedback: Tandem
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ASIC design and testing

Get familiar with the off-the-shelf 

electronics
Students will get familiar with the 

functionality and capabilities of the Artix7 

FPGA-based system

ASIC Board
Students will get familiar with the 

design considerations towards PCB 

design for an ASIC testing purposes

Application Specific ADC testing system

Students will prepare the ADC ASIC testing system starting from an empty project.

Final system consists of an ADC PCB controlled by an FPGA and a Real-Time OS 

controlling FPGA and handling the data.

Students will prepare all necessary blocks for ADC control and data handling  as 

well as a dedicated user interface for data display.

Project

Students will get familiar with the fast-prototyping 

platform and programming methods. 

They will learn and implement basic structures on FPGA 

and Real-Time Operating System, including:

• counters, timing, generation and acquisition of real 

signals with high speed

• FPGA – RT communication methods, RT OS 

application design patterns

• GUI

Application Specific Integrated Circuit design 101

Students will gain basic understanding of microelectronics and its central 

role to detector systems.

Students will have the opportunity to gain familiarity with desing tools and 

technology platforms.

A series of PC stations will be made available for small groups of students 

woirking with mentors.

Lectures will preceed the hands-on-training.



Microelectronics/ASICs design – Readout testing 
and DAQ: students feedback
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• Lectures: LArTPC principle and cryogenic system, LArTPC reconstruction, LArTPC cold 

Electronics

• Labs: Students divided into small groups between two test stands

• Local 260 L LAr system cryogenic operation

• Cryogenic system operation/monitoring

• Refilling LN2 dewar from 6000-gallon supply tank

• Change LN2 supply for 260-L system cryogenic operation

• Assembly for new inline filter

• Leak check the for new inline filter (follow with activation if time permits)

• LXe transfer(if time permits)

• Cold Electronics test stand (may be combined with other cryolectronics tests)

Liquid Argon Detectors

NuSTEAM students visiting the LAr R&D facilities (20-L 
cyrostat on left and 260-L on right) in July 2022.



Liquid Argon Detectors - students feedback
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Liquid Argon Detectors - students feedback
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Liquid Scintillator Detector
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Water-based liquid scintillator testbed

• Two groups of student for hands-on-activities

• Two lectures (one-hour each) to cover (1) nature of 

scintillator detector, and (2) scintillator-based particle 

experiments

• Two lab courses (3-hour each)

Lab-A: preparation and characterization of liquid scintillator; 

hand-on experience for students to prepare LS samples 

and measure their performances using benchtop 

instrument.

Lab-B: data-taking and -analysis at 1-ton Testbed; students 

will observe the configuration and operation of a ton-

scale detector and learn of DAQ and analysis tool to 

analyze muon and alpha events.
1000 L Sequential-Mixing Reactor System in Liquid 
Scintillator Production Facility (LSPF) at BNL.



Liquid Scintillator Detectors - students feedback

22



Liquid Scintillator Detectors - students feedback
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Radio Astronomy

The Baryon Mapping 

Experiment (BMX) 

located onsite at BNL is 

an ideal teaching 

telescope. It offers 

students the opportunity 

for hands on work with 

RF hardware and 

astrophysical data taken 

on location. 

Experiments to detect the 21cm transition line 

of neutral hydrogen across a wide range of 

redshifts are at the forefront of astrophysics 

and cosmology. 

Lectures will cover: (1) an overview of radio 

cosmology and the 21cm line in particular, (2) 

RF instrumentation for astronomy, and (3) 

drone beam calibration systems.

Laboratory activities include:

- RF signal chain construction 

and measurements. Including 

use of RF components, signal 

generators and vector network 

analyzers.

- Data analysis including RFI 

processing and astrophysical 

signal detection. (Milky Way 

seen in BMX data to left)



Radio Astronomy - students feedback
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Radio Astronomy - students feedback
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QN: First Experimental Facility Open to the User Community 
https://www.bnl.gov/instrumentation/quantum/Quantum technologies and the fabric of the quantum 

economy is enriched by allowing:

• Users to test, benchmark, validate, and develop new 
concepts and ideas, as well as software and devices.

• Accelerate the development of q. technology and the 
fabric of the q. economy

• Contribute to the development of a diverse quantum-
smart workforce

quantumfacility@bnl.gov

POC: jmartinez1@bnl.gov

✔ We have the legal framework in place that 
allows us collaboration with private 
sector, academia, and government.

✔ We are exploring collaborations with early 
users. 

✔ Increased involvement within the QED-C.

User 
Submits 
Proposal

Review
Access 

to 
Facility 

Executio
n

https://www.bnl.gov/instrumentation/quantum/
mailto:quantumfacility@bnl.gov
mailto:jmartinez1@bnl.gov


QIST- students feedback
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QIST- students feedback
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QIST- students feedback
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Final verdict: the Emoji Review
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Tours some of the BNL facilities
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Relativistic Heavy Ion Collider at BNL. Other parts 
of the accelerator complex are also indicated.

BNL’s ATF is the only laser facility in the 
world operating with a picosecond-and 
terawatt-class CO2 laser in the Chirped 
Pulse Amplification (CPA) regime.

NASA Space Radiation Laboratory (NSRL) at 
BNL.

RHIC-ATLAS Computing Facility as part of the 
BNL Scientific Data and Computing Center.

National Synchrotron Light Source II (NSLS-II) at 
BNL.

Single Event Upset Test Facility at BNL’s Tandem 
van de Graff accelerator. 

Free-space optical ilnk as part of the Quantum 
Network Facility at BNL.

Center for Functional Nanomaterial (CFN) at BNL.



Tours 
Students feedback
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Tours – students feedback
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Tours – students feedback
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Tours – students feedback
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Recreation & Weekends in NYC and Long Island
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Instrumentation Division lobby

Long Island hiking trails and beaches
Manhattan, New York City



Recreation & Weekends – students feedback
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Recreation & Weekends 
students feedback
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Statistics – 48 participants
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Group 1

Group 2

Group 3



Statistics – 48 participants
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Group 7



Statistics – 48 participants
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69%

31%

Gender

Male

Female

37%

63%

Citizenship

USA

FN

14%

21%

17%

40%

6%

2%

Continent

Africa

Asia

Europe

N America

S America

Australia



Our people – EDIT school BNL engagement
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Gabriella Carini &  Michael Begel -
Organizers
Sara Capp - Logistics
Matthew Rumore – Safety
Ann Emrick, Chris Otto - Operation
Krysten Noren – Tour protocol 
Silicon/Semiconductors
Gabriele Giacomini,  Abdul Rumaiz , 
Alessandro Tricoli, Francesca Capocasa,
Gabriele D’Amen, Wei Chen
Microelectronics/ASICs
Grzegorz Deptuch, Soumyajit Mandal, 
Prashansa Mukim, Arif Iqbal 
Readout/DAQ
Piotr Maj, Dominick Gorni

Liquid Argon
Yichen Li, Shanshan Gao,
Haiwang Yu, Chao Zhang, Eric Raguzin
Liquid scintillators
Minfang Yeh, Milind Diwan, Richard 
Rosero, Guang Yang
Radio Astronomy
Benjamin Saliwanchik,William Tyndall
(Yale U), Paul O’Connor, Justine Haupt
QIST
Paul Stankus, Julian Martinez-Rincon, 
Joanna Zajac, Justine Haupt
Integration
Joe Pinz, Antonio Verderosa, Tim 
Kersten

The one and only Sara Capp
…and many more that were too busy to reply to the headcount request!
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