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Introduction: Nuclear Data

U Nuclear Data are at the intersection of
* low-energy nuclear physics and
 applied nuclear science and technology

O Physical quantities related to properties of atomic nuclei and their interactions with other particles.
Includes: - cross sections, * angular distributions, ¢ particle multiplicities, ° fission yields, * decay data,
* nuclear level densities, * photon strength functions, ¢ others

U Experimental data feed experimental databases for reactions (EXFOR) and structure (XUNDL)

O In combination with theoretical models, they are used as input for evaluated nuclear data,
reactions: JEFF (Europe), ENDF/B (USA), JENDL (Japan), others
structure: ENSDF
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Neutron-induced reactions, nuclear data
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Neutron induced nuclear reactions
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Compound neutron-nucleus reactions
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CERN accelerator complex
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n_TOF at CERN
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Spallation target n_TOF at CERN

Pulsed white neutron source:

» 20 GeV/c protons

 neutrons from spallation

» 7 ns rms pulse width

* frequency 1 pulse/2.4 seconds

* separate cooling and moderation

« flight path length EAR1: 185 m, since 2000
» @source: 7x10'2 protons/pulse

* @source: 2x10'° neutrons/pulse

* @EAR1: 510°(capture) — 5-107(fission) neutrons/pulse

protons

phase | target

2001-2004
Main features: _ Single water volume
 Large energy range available (0.01 eV — 1 GeV) coolant and moderator

 Favorable signal to noise ratio for capture
on radioactive isotopes (actinides, fission products)
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Spallation target n_TOF at CERN

Pulsed white neutron source:

» 20 GeV/c protons

* neutrons from spallation

* 7 ns rms pulse width proto_ns'
» frequency 1 pulse/2.4 seconds

* separate cooling and moderation

« flight path length EAR1: 185 m, since 2000
« flight path length EAR2: 20 m, since 2014
» @source: 7x10'2 protons/pulse

* @source: 2x10'° neutrons/pulse

* @EAR1: 5:103(capture) — 5-107(fission) neutrons/pulse

neutrons

phase lI-lll target
2009-2018

Main features:
 Large energy range available (0.01 eV — 1 GeV)
» Favorable signal to noise ratio for capture
on radioactive isotopes (actinides, fission products)

Moderator separated
from water coolant
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Spallation target n_TOF at CERN

Pulsed white neutron source:
* 20 GeV/c protons protons
 neutrons from spallation

» 7 ns rms pulse width

» frequency 1 pulse/1.2 seconds

* separate cooling and moderation

« flight path length EAR1: 185 m, since 2000

« flight path length EAR2: 20 m, since 2014

» @source: 7x102 (--> 8x10"2) protons/pulse nominal
* @source: 2x10'° neutrons/pulse nominal

* @EAR1: 510°(capture) — 5-107(fission) neutrons/pulse neutrons

_ phase |V target,
Main features: N,-cooled

 Large energy range available (0.01 eV — 1 GeV) since 2021
» Favorable signal to noise ratio for capture
on radioactive isotopes (actinides, fission products)  only moderator

contains water
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Spallation target n_TOF at CERN
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n TOF nuclear data measurements
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Irfu-DPhN at n_TOF CERN, 2018-2026

Q LS2(2019-2020)
* installation new Pb spallation target
* commissioning

U Finishing PhD theses
« 2019 M. Bacak, Capture and fission of 233U
» 2020 J. Moreno Soto, Photon strength functions of n + 234(J, 236U, and 238U

d Phase |V data taking (2021-2026)
* neutron capture and fission of 2'Pu, PhD A. Cahuzac (since 2023)
* neutron capture of 8’Sr

O ANR project (together with JRC-Geel) 2021-2026
« XY Micromegas
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233Y(n,y) and (n,f) with TAC

O Simultaneous capture and fission measurement of 233U (fission tagging)
O Development compact fission chamber @9 cm

O Dedicated fast electronics developed at CEA-DAM/DIF S
2 stacks inside

O Samples produced at JRC-Geel, total mass 46.5 mg the chamber

14 samples mounted in 411 total absortion calorimeter (TAC)

|sotopic composition (mass fraction %)

2337 23417 2357 23617 23817
99.9361 0.04965 0.00124 0.00025 0.0128

PhD M. Bacak 2019
co-tutelle TU-Wien
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23:”U(n,y) and (n,f) with TAC
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23?’U(n,y) and (n f) W|th TAC
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234y, 236y, 238y(n,y) with TAC data: re-analyzed for
photon strength functions and level densities

 simulate gamma decay cascades with BaF, crystals
code DICEBOX(C) —

n =% -~ .~ nominal:
* key ingredients: TS . S c=100%
— level densities R O = 41T
— photon strength functions
» simulate detector response (GEANT4) ' PhD J. Moreno Soto 2020
« compare simulations with experiment DRE and DES
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234y, 236, 238(n,y)
photon strength functions and level densities
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234y, 236, 238(n,y)
photon strength functions and level densities
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O Many model combinations tried for best match experimental data:
LD > ~CT  PSF - strong M1 component, scissors mode

J. Moreno Soto et al. Phys. Rev. C 105.2 (2022)
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241py capture and fission

O Initial contours of this project started in 2021
O Main motivations
o Fissile isotope produced in nuclear reactors
o Impact on the loss of reactivity with burnup
o Only one existing capture measurement (Weston and Todd 1978)
O Challenges
o Production and characterization of 24'Pu samples (-, T4, = 14 y)
o Development of compact fission tagging detectors for high count rates

o Measurements both at n_TOF (EAR1 and EAR2), and at JRC-GELINA
in short time span (build-up to 2*1Am)
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241py capture and fission

O Search for suitable sample material, including sample preparation, lead to JRC-Geel.
Raw legacy material from the 1970s available.

O A complex chemical sequence of purification to remove 241Am, then 23’Np, and then residual
uranium, was performed at JRC-Geel in collaboration with CEA DAM/DIF.

O Design of new compact fission chamber, using fast electronics developed at DAM/DIF

O New PhD student: A. Cahuzac (on leave from DGA) since 2023

@ ”‘fUJ Frank Gunsing CSTD, Saclay, 2026-06-01
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241py capture and fission: samples

O Sample production, starting once the decades-old raw material was identified
o 2022: assessing the condition of the material

o 2023: initial Pu-Am separation and characterization
o 2024: Pu-Np separation and characterization (in collaboration with CEA/DAM)

o 2025: Pu-U separation and characterization

Ey=
O Just before the experiment mid 2025:
o final Pu-Am separation and characterization

74

o sample production by molecular plating

//I“ ~no ’Y

o sample mounting in fission chamber 7

Ey =312 keV,
B_

v-/

o detector transport from JRC to CERN //

60 key
[0}

/'« Ey=149 keV
0.00246%
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241py capture and fission: samples

238Pu
239Pu I

O Final Pu samples: 8 deposits of 30 mm diameter of 24'Pu (54% enrichment),
total mass 24'Pu 5.9 mg, (total Pu 10.9 mg)

O Isotopic composition (mass fraction %) from JRC mass spectroscopy
24OPu

238Pu 239Pu 240Pu 241Pu 242Pu

0.09 6.0 23.0 53.7 17.2

O Activity
« 23 GBq from B~ decay to 2*'Am
« 33 MBq from o decay mainly from 238Pu, 240Pu and 24Am
« 5 MBq increase per month from ingrow 2*1Am

241 Pu

d In addition, 2 highly enriched reference 235U samples (7.8 mg), produced and characterized at
JRC-Geel (on loan from PTB-Braunschweig)
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241Pu experiments

O New in-house design compact fission chamber
o Transparent to neutrons and gammas, fission tagging inside TAC 411 calorimeter

o Fast pre-amps, developed at CEA/DAM, can handle high count rate
o Good (enough) energy resolution for a—fission fragment separation
o Two identical stacks of 4 ionization chambers, gap 3 mm low pressure (300 mb)
o 8 241Pu samples and 8 independent acquisition channels
o Fission chamber tested

« Off-beam with 252Cf source at CEA-DAM/DIF

* In-beam at JRC-Geel (235U)

O Three real experiments performed, including auxiliary measurements

o n_TOF EAR1 (L=185m) in 2025 (>0.1eV) 2 PB raw data

o n_TOF EAR2 (L=20 m) in 2025 (thermal region)
o JRC-Geel (L=10 m) early 2026 (RRR)

irfu Frank Gunsing CSTD, Saclay, 2026-06-01 32
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241Ppy experiment at n_TOF EAR1

241Py fission
chamber
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241Py experiment at n_
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241py experiment at n_TOF EAR1

fission chamber respons to neutrons TAC response to 8Y calibration source
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241Ppu experiment at n_TOF EAR1

capture response (M>2)

fission response
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A. Cahuzac ef al.
proc. ND2025

241Pu experiment at n_TOF EAR2
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A. Cahuzac «
proc. ND2025

#4Pu experiment at JRC-Geel
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Measurement of 87Sr(n,y)

* Neutron capture cross section for:
- astrophysical s-process

- 8/Rb/87Sr cosmochronometer
T1/2 87Rb is 49 Gy

» Both need accurate capture cross
sections

» Standard n_TOF cross section

measurement with CgDg detectors.

* Allocated: 2.4-1018 protons in
EAR1 for the cross section

* Allocated: 1-1018 protons in
EARZ2 for test y-spectroscopy

AN
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*
‘0
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figure from Palmerini et al.
doi.org/doi:10.3847/1538-4357/ac1786
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Measurement of 87Sr(n,y)
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Simplified level scheme 87’Sr + n

x E, (keV)
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87Sr TAC gamma-ray spectroscopy

logarithmic scale linear scale
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87Sr s
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87Sr TAC gamma-ray spectroscopy

counts
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87Sr sample

metallic sample
on arrival at
Saclay in 2010

sample after
TAC experiment
in 2011

sample before
TAC experiment
in 2011

» original sample, enriched (87.73%) metallic 8’Sr on loan from Los Alamos
» sample reprocessed and transformed into 87SrO

sample repackaged
for EAR1 and EAR2
experiment in 2025

oxidation 1100 °C, pressed 5 tons, done at PSI-Villigen 84Gr  86Sr  87Sr 888Gy
» sample put in sealed Al container (produced by JRC) natural 056 986  7.00 8258
enriched 0.015 1.39 &7.73 10.87
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87Sr(n,y) in EAR1
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878Sr(n,y) in EAR1
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7Sr(n,y) in EAR2

mmmnm\\\‘??
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878Sr(n,y) in EAR2

* setup with 8 LaBr; - LaCl; gamma-ray detectors

i
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Gamma Energy (Channels)

irfu Frank Gunsin
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87Sr(n,y) in EAR2

detector response EAR2, close configuration

Gamma vs Neutron Energy for Detector LABR 8
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counts normalized

878Sr(n,y) in EAR1

detector number
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» data integrity checks for all data, including calibrations and auxiliary data

Run ID

Sr87_A_ul_C6D6_run121366
Sr87_A_ul_C6D6_run121367
Sr87_A_ul_C6D6_run121368
Sr87_A_ul_C6D6_run121369
Sr87_A_ul_C6D6_run121370
Sr87_A_ul_C6D6_run121371
Sr87_A_ul_C6D6_run121372
Sr87_A_ul_C6D6_run121373
Sr87_A_ul_C6D6_run121374
Sr87_A_ul_C6D6_run121375
Sr87_A_ul_C6D6_run121376
Sr87_A_ul_C6D6_run121377
Sr87_A_ul_C6D6_run121378
Sr87_A_ul_C6D6_run121382
Sr87_A_ul_C6D6_run121383
Sr87_A_ul_C6D6_run121384
Sr87_A_ul_C6D6_run121385
Sr87_A_ul_C6D6_run121386
Sr87_A_ul_C6D6_run121392
Sr87_A_ul_C6D6_run121393
Sr87_A_ul_C6D6_run121394
Sr87_A_ul_C6D6_run121396
Sr87_A_ul_C6D6_run121436
Sr87_A_ul_C6D6_run121437
Sr87_A_ul_C6D6_run121438
Sr87_A_ul_C6D6_run121439
Sr87_A_ul_C6D6_run121440
Sr87 A ul C6D6 runl21441

Sr87_A_ul_C6D6_run121465
Sr87_A_ul_C6D6_run121466
Sr87_A_ul_C6D6_run121467
Sr87_A_ul_C6D6_run121480
Sr87_A_ul_C6D6_run121481
Sr87_A_ul_C6D6_run121482
Sr87_A_ul_C6D6_run121483
Sr87_A_ul_C6D6_run121484
Sr87_A_ul_C6D6_run121485
Sr87_A_ul_C6D6_run121486
Sr87_A_ul_C6D6_run121510
Sr87_A_ul_C6D6_run121511
Sr87_A_ul_C6D6_run121512
Sr87_A_ul_C6D6_run121516
Sr87_A_ul_C6D6_run121517
Sr87_A_ul_C6D6_run121520
Sr87_A_ul_C6D6_run121521
Sr87_A_ul_C6D6_run121522
Sr87_A_ul_C6D6_run121523
Sr87_A_ul_C6D6_run121524
Sr87_A_ul_C6D6_run121525
Sr87_A_ul_C6D6_run121526
Sr87_A_ul_C6D6_run121527
Sr87_A_ul_C6D6_run121528
Sr87_A_ul_C6D6_run121529
Sr87_A_ul_C6D6_run121530
Sr87_A_ul_C6D6_run121531
Sr87 A ul C6D6 runl21532
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Final statistics for 87Sr
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XyMegas (;-Megas): ANR project

1 French national ANR project (type: PRC) partnered with JRC-Geel

(] Objectives: Development of a multipurpose, portable detector for measurements of
o neutron beam imaging, in particular for corrections normalization capture (BIF)
o energy-dependent neutron flux monitoring
o neutron-induced reaction cross sections

o angular distributions of (n,f) and (n,lcp) reactions

J Challenge

o Combine existing techniques to a new, “transparent” neutron detector with
orthogonal strip read-out, using a state-of-the-art multi-channel acquisition.

o Transparent detector (Microbulk technology) to keep possibility to stack
detectors (combine reactions)

g 'rfUJ Frank Gunsing CSTD, Saclay, 2026-06-01
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beam fraction

Beam interception factor

(simulation)
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Phys. Rev. C 85 (2012) 064601
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Micromegas at n_TOF

flux monitoring
and reaction studies

flux profiler

transparent
opaque
microbulk
@ 95 mm
microbulk microbulk
2 35 mm @ 60 mm
4pad-1pad
XY
strips X-only strips XY || pixellized P210 XY-strips TPC
@ 40 mm 2 40 mm @ 40 mm @ 60 mm
bulk bulk bulk microbulk
A% 2%
2002 2003 2004 2009 2010 2011 2012 2014 2015 2016 2017 2018 ...

full MM history: Scintillations 99 (2022)
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XyMegas: Micromegas detector

incoming neutron beam,
typical diameter between 1 and 10 cm

R RN RERRRRRRRRR

A
variable drift (n,lcp) reaction drift cathode with deposit
gap, typically 6Li(n,a)®H, °B(n,a)’Li, 23°U(n,f)
1-100 mm ionizati
gas in drift and lonization 1 kV/cm
amplification volume l, o
h
amplification N i — 2
‘ A ‘ A 100 kV/cm
gap, 50 IJm v
anode HV1
23 Wial
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XyMegas: Micromegas detector

incoming neutron beam,
typical diameter between 1 and 10 cm

R R EE R R R RR

N
variable drift (n,Icp) reaction drift cathode with deposit
gap, typically 8Li(n,a)3H, 19B(n,a)"Li, 225U(n,f)
1100 mm gas in drift and lonization 1 kV/em
amplification volume »l: o
v mesh HV?2
lfication A NS NN N S — —— -t 1 7 T 7 1 7 1§ T
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anode
BHEBDO
e L
3600 %\**ﬁ —
8 3550/ — ——< E
] C I
> 3500 .-
© - 4 =
c C -
=l 3450 - =
) - E
o 3400 - b
(] C I
N 3350 3
= - ]
o = E
5 3300E -
3250 —
1_— 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 :
900 1000 1100 1200 1300 1400 1500

M. Diakaki et al. NIMA 903 (2018) 4 time (ns)
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Previous Micromegas detectors at n_TOF EAR1
n_TOF EAR1 SiMon MGAS1 MGAS2 PTB

:'4‘: ) | : \
b ; | : r, ; '// F “ ‘:L‘.\ i
@ irf UJ Frank Gunsing CSTD, Saclay, 2026-06-01

62



Previous XY-Micromegas detector

4cm

microgrille

MicroBulk + GET electronics
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10B samples from JRC-Geel at ILL

J Preparation 1°B samples at JRC for neutron to charged-particle converter
J Measurement of sample characteristics using thermal neutrons at ILL

‘ .

Technical Report IRFU-24-02

irf UJ Frank Gunsing CSTD, Saclay, 2026-06-01
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XyMegas detector

U Extensive detector simulations of response, gain and tracks 1

3
S,
N
O Full SRS-VMM3 system with two hybrids (2 x 128 channels 0.8
[ Design final detector finalized and ordered from CERN (microbulk)

0.6

| 0.4

0.2

SRS-VMM3 system at Saclay part of the final detector design (2D gerber view)
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XyMegas, data acquisition

O VMMS3 hybrids produce a data stream over ethernet, captured by the receiving
acquisition computer. Files in pcapng format, very compact

O Existing VMM3 software available but without time-of-flight implementation. After
discussion with authors, we implemented time of flight ourselves using the NIM
input for Ty triggers.

O We keep all raw data in pcapng without intermediate ROOT trees, then only
processed data in form of histograms in ROOT files

O time scales for TOF measurements:
1 ns sampling time during 100 ms time window (108 bins)

O Use specific MicroMegas readout and acquisition chip VMMS3,
developed for ATLAS-NSW (l. lakovidis) --> P2

irfu
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Event time structure, X, Y, T,

real data schematic view
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New XyMegas detector
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XyMegas setup at JRC-Geel
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Total charge deposition, charge, ratio, multiplicity
beam intensity, neutron spectrum
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Beam image from coindicent events
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Beam image from coindicent events
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DPhN at n_TOF, the future
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Future_ of n TOF: CERN’s accelerator schedule
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DPhN at n_TOF
synthesis discussion latest JEFF meeting

In order to improve the predictions of the simulation codes, the capture cross section of the
following isotopes should be investigated further in the resonance ranges.

- Cesium: 133Cs (stable), 13*Cs (2 y), 13°Cs (2x10°8 y), 137Cs (30 y)

- Neodymium: *3Nd (stable), **°Nd (stable), **’Nd (11 days...)

- Promethium: ¥*’Pm (3 y), there is no stable isotopes

- Samarium: **Sm (stable), *°Sm (stable), 1°°Sm (stable), 1>1Sm (90 y), >?Sm (stable)
- Europium: Eu (stable), >3Eu (stable), 2*Eu (9 y), *>>Eu (5 y)

- Gadolinium: >*Gd (stable), >>Gd (stable)

g 'rfUJ Frank Gunsing CSTD, Saclay, 2026-06-01



DPhN at n_TOF

1 Demands not only from HPRL, also from evaluators (JEFF meetings)
o challenges in accuracy and / or difficulty
o improvements nuclear reaction models (LD, PSF)

O Feedback from irradiation experiments (burn-up, post-irradiation analyses)

O Improvements on (absorbing) fission product capture cross sections
« 103Rh(n,y), 1°1.193Eu(n,y) (stable)
 feasibility production 1941%%Eu(n,y) (8.6 /4.7 y)

O Cross sections for new applications (eutectic neutron production targets)
o M31Nn(n,y) (stable)

1 Opportunities
« 238Py(n,f) (samples JRC for DAM)

@ 'rfUJ Frank Gunsing CSTD, Saclay, 2026-06-01
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One possible roadmap for DPhN at n_TOF

priority
® high

® ongoing
® ongoing
® ongoing
® ongoing

medium
low
low
low

® high
medium
medium

® high

® high
medium
medium

medium
® high
medium

2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036
CERN n_TOF operation LS3 LS4 ?
n_TOF experimental programme ?

data analysis and publication Pu241 (APRENDE)

data analysis and publication Sr87(n,y)

data analysis and publication XyMegas

development neutron detector for transmission (APRENDE)

Additional data taking XyMegas, JRC

Detector development XyMegas dQ

Detector development MMegas (n,lcp)

Neutron detector in-beam transmission n_TOF EAR1

Exploration thermal region n_TOF EAR2
Possible measurement Rh103(n,y) stable
Analysis Rh103(n,g)

Possible measurement Eu(151),153(n,y) stable
Analysis Eul53(n,g)

Possible measurement In113,115(n,y) stable
Analysis In113,115(n,g)

Feasibility Eu154,155(n,y) 8.6 /4.7y
Possible measurement Pu238(n,f) 88 y
Any unstable nucleus in sufficient purity and quantity (n,y)
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DPhN at n_TOF

O Team DPhN, current and recent members:
o staff Eric Berthoumieux, Emmeric Dupont, Frank Gunsing
o post-docs Michele Spelta, Georgios Tsiledakis, Gurpreet Kaur
o PhDs Aline Cahuzac, Michael Bacak, Javier Moreno Soto

O Regular help from DEDIP: David Baudin, Thomas Papaevangelou, Esther Ribas-Ferrer, many others
O Not sufficient manpower for full roadmap. Priority always to high-quality measurements
O Continued fund seeking for PhD and post-docs
O Securing the future involvement of DPhN in n_TOF or similar activities needs attention
O Request to DEDIP
o keep lab space in 534/37
o maintain occasional support (electronics, workshop)

o technical support for optical fibre / SiPM project
(help with assembly or with purchase off-the-shelf material)

g 'rfUJ Frank Gunsing CSTD, Saclay, 2026-06-01
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Conclusion (1/2)

O Long-standing involvement of DPhN in nuclear data, in particular neutron-induced cross section measurements|
and related quantities.

U Mainly at the two high-resolution white pulsed neutron sources in Europe
* GELINA (JRC-Geel)
* n_TOF (CERN-Geneva)
and occasionally at other facilities, like NFS at Ganil-Caen)

U At n_TOF, several responsibilities within the collaboration. In addition, regularly SP for experiments.
U Recurrent issue is sample (target) availability (orders of magnitude pg — mg — g depending on type of xs)

O External funding (2018-2026)
o European programs (CHANDA, SANDA, EURO-LABS, APRENDE)
o National funding (ANR, NEEDS-NACRE)
o Institutional funding (P210, CFR)
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Conclusions (2/2)

O Short term plans
« 2026: running from $-2-2026 to 31-8-2026
« all experiments already approved by the INTC

O LS3 for n_TOF (2027)
« several technical improvements/updates (including FIRIA) and DAQ upgrades
« considerable amount of data to be analyzed
« preparing an outline of possible experiments for phase V (2028-2033)

O Between LS3 and LS4, and post-LS4
« experimental program with focus on nuclear astrophysics, advanced nuclear technologies and
basic nuclear science and applications
« plan construction of next generation spallation target
« planning of the post-LS4 experimental program

O Possible future initiative at CERN n_ ACT@BDF (SPS, note: n_TOF depends on PS)
Irradiation facility, similar to n_ TOF-NEAR, for flux-integrated cross sections [o(E)d(E)dE

O Main focus DPhN on high resolution time-of-flight measurements o(E,,)
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0. Aberlel, V. Alcaynez, S. Amaducci3, V. Babiano—Suarez4, M. Bacaks, J. Balibrea—Correa4, J. Bartolomée, A. Basavaraja-

Allannavar7, A. P. Bernardesl, E. Berthoumieuxg, R. Beyerg, M. Birchlg, S. E. Birincioglull, M. Boromizalz, D. Bosnar13,

B. Brusasco7, M. Caamaﬁol4, A. Cahuzacg, F. Calviﬁo7, M. Calvianil, D. Cano—OttZ, A. Casanovas7, D. M. CastellucciolsJﬁ,

F. Ceruttil, G. Cescuttil7J3, E. ChiaverilJﬂ, G. Clapslg, P. Colombettizg@l, N. Colonna?? 1&16,

, P. Console Camprini
G. Cortés’

, M. A. Cortés-GiraldoG, L. Cosentino3, S. Cristallozh24, A. D'Ottavilg, G. de la Fuente Rosales4,
M. Diakakizs, M. Di Castrol, A. Di Chicc026, M. DietzZG, C. Domingo—Pardo4, E. Dupontg, I. Durén14, Z. E1eme27,

S. Fargierl, M. Farkasl, B. Fernéndez—Dominguezl4, P. Finocchiaro3, W. Flanaganzg, V. Foteinou27, V. Furmanzg,
4

B. Gameiro*, A. Gandhil?, F. Garcia-Infantes!!, A. Gawlik-Ramiega 3%, G. Gervino®®%, s. Gilardonil s

S. GoulaZ7’1, E. Griesmayers, C. GuerreroG, F. Gunsingg, C. Gustavino31, e Heyse32, W. Hillmanlg, E. Jacobyzg,
D. G. Jenkins33, E. Jerichas, A. Junghansg, u. Kﬁster34, Y. Kadil, N. Kalantar—Nayestanakiss, K. Kaperonizs,

M. Kavatsyuk35, M. Kokkoriszs, S. A. Kopanoszs, Y. Kopatchzg, M. KrtiékasG, N. Kyritsiszs, C. Lederer-Woodsll,

J. Lerendegui—Marco4, G. Lorusso>’

, A. Mannal, T. Martinezz, M. Martinez—Caﬁada38, A. Masil, C. Massimil®®?, pP. Mastinu®®
22,41

)
M. Mastromarco®®*', E. A. Maugeri® 22,43

28

, A. Mazzone , E. Mendozaz, A. MengonilsJﬁ, V. MichalopoulouZS, P. M. Milazzol7,

, R. Mucciolazz, E. Musacchio Gonzélez40, A. Musumarra44A5, A. Negretlz, E. Odusina®!
8 27

J. Moldenhauer , D. Papanikolaou44,

, J. A. Pav6n6, M. G. Pellegriti44, P. Pérez—Maroto7, A. Pérez de Rada Fiolz,

G. Perfettozz, J. Perkowski30, C. Petronelz, N. Pierettilﬁ’sg, L. Piersant123’24, E. PirovanoZG, I. Porras38, I Praena38,

J. M. Quesada6, R. Reifarth46, A. Reina6, D. Rochman42, Y. Romanets47, A. Rooneyll, G. Rovira48, C. Rubbial, A. Sdnchez-

Caballeroz, N. Sénchez—deque214, R. N. Sahool6, u. Salmazz, D. Scarpa40, A. G. Smithlg, N. V. Sosninle, M. Spelta17J3,

K. Stasiak30, G. Taglientezz, A. Tamburrinolg, A. Tarifeﬁo—Saldivia4, D. Tarrio49, P. Torres—Sénchez4, G. Tsiledakiss,

S. Valenta36, P. Vaz*’, G. Vecchio3, D. Vescov12&24, V. Vlachoudisl, R. Vlastouzs, A. Wallnerg, C. Weisss, T. Wrightle,
R. Wu3, R. Zarrella®®, P. Zugec'?

C. Parade1a32, A. Parmenter? , N. Patronis

2026: 153 members from 43 institutes

, E. Gonzdlez-Romero~,

’
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