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ICFA Instrumentation Awards exist to celebrate the fundamental role of
instrumentation and the instrumentation community in the discovery
science of particle physics and the allied fields of particle astrophysics,
cosmology and nuclear physics
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BUILDING AN UNDERSTANDING OF THE UNIVERSE:
A WORK A CENTURY IN THE MAKING
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General 'Relatlwty Quantum Mechanics
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BUILDING AN UNDERSTANDING OF THE UNIVERSE:
A WORK A CENTURY IN THE MAKING

Particle Standard Model Cosmology Standard Model

Quarks

clectron neutrino

eptons

tau neutrino

......enabled by instrumentation
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Our scope is broad and we deploy many tools; accelerator,
non-accelerator, astrophysical & cosmological observations all have a critical role to play
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Opportunltles for Dlscovery

Many mysterles to date go unanswered |nclud|ng

The mystery of the nggs boson Ay

..,T'he mystery of Neutrlnos g t e
The mvsterv of Dark Matter T g
They mystery of Dark Energy e S . X

“-’.The. mystery of quarks and charged Iept dns .

The mystery of Inflatlon

The mystery of Grawtyx -

How do quarks and gluons g-uve r|se to the propertles of nucle|
The mystery of the origin and engine of h|gh energy cosmic particles
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New tools:
e.g. the HL-LHC upgrades &
later FCC-ee/hh etc.

Only ~5% of the complete LHC/ HL-LHC data set

has been delivered to date

There is every reason to be optimistic that

an important discovery.could come at any time -



New tools e.g. Qubits as cameras
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“Measure what is measurable, an
’ make measurable whag\ is r\r&t s0” (Galileo
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Discoveries in particle physics

Facility

Original purpose,
Expert Opinion

Based on an original
slide by S.C.C. Ting

Discovery with
Precision Instrument

P.S. CERN (1960)

AGS BNL (1960)

FNAL Batavia (1970)

SLAC Spear (1970)

ISR CERN (1980)
PETRA DESY (1980)
Super Kamiokande (2000)

Telescopes (2000)

mt N interactions

7t N interactions

Neutrino Physics

ep, QED

PP
top quark

Proton Decay

SN Cosmology
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Based on an original

Discoveries in particle physics slide by 5.C.C. Ting

Original purpose, Discovery with
Facility Expert Opinion Precision Instrument

P.S. CERN (1960) st N interactions Neutral Currents -> Z,W

Two kinds of neutrinos

AGS BNL (1960) it N interactions Time reversal non-symmetry
charm quark

bottom quark

FNAL Batavia (1970) Neutrino Physics
top quark

Partons, charm quark

SLAC Spear (1970) ep, QED tau lepton

ISR CERN (1980) pp Increasing pp cross section
PETRA DESY (1980) top quark Gluon

Super Kamiokande (2000) Proton Decay Neutrino oscillations

fth i
Telescopes (2000) SN Cosmology Curvatg;erlge:‘eiguymverse
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Based on an original

Discoveries in particle physics slide by 5.C.C. Ting

Original purpose, Discovery with
Facility Expert Opinion Precision Instrument

P.S. CERN (1960) st N interactions Neutral Currents -> Z,W

Two kinds of neutrinos

AGS BNL (1960) it N interactions Time reversal non-symmetry
charm quark

bottom quark

FNAL Batavia (1970) Neutrino Physics
top quark

Partons, charm quark

SLAC Spear (1970) ep, QED tau lepton

ISR CERN (1980) pp Increasing pp cross section

PETRA DESY (1980) top quark Gluon

Super Kamiokande (2000) Proton Decay Neutrino oscillations

C t f th i
Telescopes (2000) SN Cosmology urva llfl)r:rl? ene?'guymverse

precision instruments are key to discovery
when expioring new territory
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Not pictured:

| Koop,

V. Obrastov,

G. Gil da Silveira,
& T. Mori

https://icfa.hep.net

ICFA, the International Committee

for Future Accelerators ...created to
facilitate international collaboration in the
construction and use of accelerators for high
energy physics in 1976 by the International
Union of Pure and Applied Physics.
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ICFA has six panels
one is for

Instrumentatio

Current members:

P. Campana, Chair, Italy

T. Schoerner, Secretary, Germany

P. Sphicas, CERN Member States

F. Gianotti, CERN Member States

B. Heinemann, CERN Member States

L. Merminga, USA

S. Dasu, USA

N. Roe, USA

I. Koop, Russia

V. Obraztsov, Russia

Y. Wang, China

U. Egede, Other Countries

G. Gil da Silveira, Other Countries (Latin America)
N.N., Other Countries

T. Nakaya, Japan

M. Yamauchi, Japan

R. Teuscher, Canada

F. Canelli, Chair of the IUPAP Commission on Particle



ICFA: InstruMmentation, nnovation and
Developmment Pamell  htps://icfa-iid.physics.ox.ac.uk

T he ICFA Instrumentation Imnovatiomn and Development Panmnel stimulates
world imnclusive involverment im the immovatiomn anmnd development of mneww
INstruMmentation for experiments at future accelerators. T he Mmissiomn of the
Panmnel is to promote research om and developmrment of instrumentation for use
IN future particle physics experiments which engages physicists from all parts
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W2 aameliahm@amail com W% netra@fnal nnv



I FA Instrumentation, Innovation and Development Panel Summary (for ICFA, 4/24)
el 1.Shipsey (Oxford)

Mission: stimulates world inclusive involvement in innovation & development of , ; Tes v \
neW |nStrumentat|0n fOI’ eXperImentS @future accelerators & more broadly 1 EDIT School 2023 - Excellncem Detetor and Instrt;mentatlon Technologies ‘ .

Hosted by Brookhaven National Laboratory, October 10-20, 2023

@ Locations: BNL (Upton, NY) and Danfords (Port Jefferson, NY)

Excellence in Detector Instrumentation Technology (EDIT) School (major labs) Nambor: S o Rt o S
recent: BNL Oct. 2023,upcoming: FNAL Nov. ‘24, IHEP Fall ‘25, CERN Feb. ‘26 (K - iiccn Sensors: Deslan/ €abrication; and Testing

% - Integrated Electronics for Detector Readouts
- Data Acquisition Systems for Quick Prototyping of Detectors Readout and

an Experiment

CERN 7" as 3 = « Liquid Argon Detectors: Physics, Design, and Operation

2\ s - Liquid Scintillators: Properties, Fabrication, and Analysis

\ S il * RF Cosmology: Techniques, Instrumentation, and Data v"
= 3 N 4 Quantum Network Concepts Components, and Capabilities iﬁﬂ\\
SLS ; | & » " u AW A e 11
: e 2 g - 7 SH
* nooCUR S BNL EDIT Oct. 2023
il "7 X _— -
iR

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

h BrDthaven ]
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I FA Instrumentation, Innovation and Development Panel Summary (for ICFA, 4/24)
el 1.Shipsey (Oxford)

Mission: stimulates world inclusive involvement in innovation & development of . 0 MRt L .
neW |nStrumentat|on fOI’ eXperImentS @future accelerators & more broadly 1 EI;IT échool 2023 - Excellnc9| Detector and Instrl;mentatlon Technologies ‘_

Hosted by Brookhaven National Laboratory, October 10-20, 2023

@ Locations: BNL (Upton, NY) and Danfords (Port Jefferson, NY)

Excellence in Detector Instrumentation Technology (EDIT) School (major labs) amboks e 1 Rain e <= B .
recent: BNL Oct. 2023,upcoming: FNAL Nov. ‘24, IHEP Fall ‘25, CERN Feb. 26 P gt

Silicon Sensors: Design, Fabrication, and Testing
« Integrated Electronics for Detector Readouts
- Data Acquisition Systems for Quick Prototyping of Detectors Readout and

an Experiment
CERN « Liquid Argon Detectors: Physics, Design, and Operation
« Liquid Scintillators: Properties, Fabrication, and Analysis
\ 8 * RF Cosmology: Techniques, Instrumentation, and Data

3 « Quantum Network: Concepts, Components, and Capabilities
N4 — R A, £

D

ICFA Instrumentation School (less developed natlons) XVI 2/2023 TIFR Mumbai. kv'jwwk“
Status: identifying next two locations for 2025/6
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I FA Instrumentation, Innovation and Development Panel Summary (for ICFA, 4/24)
el 1.Shipsey (Oxford)

Mission: stimulates world inclusive involvement in innovation & development of , : 5
neW |nStrumentat|0n fOI’ eXperImentS @future accelerators & more broadly ‘\ \ EDIT School 2023 - Excellnce | Detetor and lnstrt;mentatlon Technologies ‘ ”

Hosted by Brookhaven National Laboratory, October 10-20, 2023

@ Locations: BNL (Upton, NY) and Danfords (Port Jefferson, NY)

Excellence in Detector Instrumentation Technology (EDIT) School (major labs) Nambor: S o Rt o S
recent: BNL Oct. 2023,upcoming: FNAL Nov. ‘24, IHEP Fall ‘25, CERN Feb. ‘26 , b MR

« Integrated Electronics for Detector Readouts
- Data Acquisition Systems for Quick Prototyping of Detectors Readout and

an Experiment
CERN « Liquid Argon Detectors: Physics, Design, and Operation
: « Liquid Scintillators: Properties, Fabrication, and Analysis
\ 8 * RF Cosmology: Techniques, Instrumentation, and Data

+ Quantum Network: Concepts, Components, and Capabilities

ICFA Instrumentation School (less developed natlons) XVI 2/2023 TIFR Mumbai. e
Status: identifying next two locations for 2025/6 -

£ e A loannis Giomataris Fabio Sauli
Konstantlnos
Mavrokoridis or the { For the development of novel

Frontier Detectors

Instrumentation Awards (senior, junior) 1st year 2022 Elba; 2"d year for Frontier Physics Awards Sept. 2023 Cape Town

TE™ FPisa Mecting on

2023 @ TIPP2023 Sept. ‘23 Cape Town. 3 year 2024 nomination e i oo S, SR &P 2023

Ay Jusrves, D204

closed 28/2/24. Presentations Elba May '24. next round starts July May 2024 Elba =
‘24 Presentations Vienna (VCI) Feb 25 Feb 17~ :

4 -8 SEPTEMBER 2023
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I.Shipsey (Oxford)

Mission: stimulates world inclusive involvement in innovation & development of Lerrey) :
new instrumentation for experiments @future accelerators & more broadly. {5 e0im school 2023 - Excellence in Detestor and Instrumentation Technologies | .4

Hosted by Brookhaven National Laboratory, October 10-20, 2023

Excellence in Detector Instrumentation Technology (EDIT) School (major labs)

Numbers: 2 weeks, 48 students (31% female, 63% non-US - all continents),

Ilwwwblg v/icfa-editschool/

recent: BNL Oct. 2023,upcoming: FNAL Nov. ‘24, IHEP Fall ‘25, CERN Feb. ‘26 e T TR
o ! * - Integrated Electronics for Detector Readouts
- Data Acquisition Systems for Quick Prototyping of Detectors Readoutand " !
an Experiment
C@ BRI . it Scintilators: Propertes, Fabrication, and Analysts
\ A b . * RF Cosmology: Techniques, Instrumentation, and Data
. < ) s # * Quantum Networl:: Concept?, Components, and Capab ili ti,“d L
g ¢ gdong \ - 3 == ““\ N ¥ i
-l E sNe| BNL EDIT Oct 2023
ICFA Instrumentation School (less developed natlons) XVI 2/2023 TIFR Mumbai. WO BERAES L.é \ :

Status: |dent|fy|ng next two Iocatlons for 2025/6

Instrumentatlon Awards (senior, junior) 13t year 2022 Elba 2nd year %;EE&E;E%?SG VCI .

2023 @ TIPP2023 Sept. ‘23 Cape Town. 3™ year 2024 nomination ooy )») Ao &P 2023
closed 28/2/24. Presentations Elba May ’24. next round starts July S

‘24 Presentations Vienna (VCI) Feb ‘25 Feb = : 4-8 SEPTEMBER 2023

Instrumentation Studentships: seeking international funding to create ———

a pilot program of studentships partnering national labs &

ol meddellon o CERN Techrio 8 Doctoral Fsabtta Barheri (AU, LauaBaucs ), R Chenaou 1 ours MoroccDierCotado ), Meree Demarteu L, Franceso Fo
Student & US DOE HEP GIRA programs.

Soe IGFAID Panel Wabsts hipes e id physics ox ok 17 KenmorHanagi 1P, o He ChinaRoramn Guenete UK, PeterKizan (et Ana Ameliz Machado 88, Goind Mumr N)

P el ), ELgenio i), Fabi Retere (A, Sk (0, fn Shipsy (Chair UK,



The 2024 ICFA Instrumentation Early Career Award
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ICFA

The 2024 ICFA Instrumentation
Early Career Award

is presented to:

Gabriel Orebi-Gann
(Berkeley)

For pioneering and developing an
innovative detector technique to
achieve a clear separation between
scintillation and Cherenkov photons
which has the potential to significantly
influence the design of future neutrino
experiments.
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The 2024 ICFA Instrumentation Award

ICFA Awards Elba May 2024

32



ICEA

The 2024 ICFA Instrumentation Award is presented jointly to:
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Walter Snoeys (CERN) Renato Turchetta (IMASENIC)  Marc Winter (1JCLab)

For their vision and leadership in the development of low-mass and

high-resolution particle physics detectors, based on commercial
CMOS technology, the Monolithic Active Pixel Sensors (MAPS)
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End
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