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PIC overview
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Spanish WLCG Tier-1 centre — ~80% of resources
— Provides ~5% of Tier1 data processing of CERN's LHC detectors ATLAS, CMS and LHCb

Ya of the Spanish ATLAS Tier-2 and a Tier-3 ATLAS data analysis facility — ~10% of resources

LSST lite-Independent Data Access Center (lite-IDAC), T2K and DUNE [neutrinos], MAGIC and CTA

[gamma-ray astronomy], PAU and EUCLID [cosmology], VIP [instrumentation], opportunistic access to
LIGO/VIRGO [gravitational waves], among others...



Port d'Informacio Cientifica (PIC)

Founded in 2003: collaboration between IFAE and
CIEMAT, with support from UAB and Generalitat
de Catalunya

Data center operations, software infrastructure for
experiments, pay-per-use services, data-analysis
methodologies

Mission: Participate at highest level in the LHC
Computing and leverage experience to advance

other scientific activities
— Development and Operations
— Cross-disciplinary collaboration across fundamental physics
and other data-intensive domains
— International scope
— Societal impact




Applied Al group at PIC
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Martin Eriksen (IFAE) Jiefeng Chen (IFAE/CSC)

Guangzai Ye (IFAE/CSC)

Antoni Alou
Hanyue Guo (IFAE/CSC) (CIEMAT/UAB)



Self-supervised image denoising and photometry
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Fig. 6: Example of N2V denoising applied to a PAUS image. Left: Original noisy stamp. Middle: Denoised stamp. Right: One-
dimensional intensity profile across the central galaxy in the noisy (red) and denoised (blue) PAUS images. Additional denoising
examples for PAUS images are provided in Appendix A.



Joint probabilistic inference of galaxy redshifts and rest-frame
spectra from photometric fluxes with latent diffusion

Stage 1: Pretraining SPENDER Stage 2: Training Conditional Diffusion Model Stage 3: Inference
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http://arxiv.org/abs/2605.10753
http://arxiv.org/abs/2605.10753

Multi-band photometry and photo-z

Uses a transformer architecture on tokenized images from an
auto-encoder to make joint predictions of photometry and photo-z from
individual exposures.

Flux Prediction Comparison
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Denoising diffusion probabilistic model for the inverse design of plasmonic chiral
metasurfaces with on-demand optical properties
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Collaboration with ICMM in Madrid.



Electron microscopy for materials science

INCAEM project: ALBA, ICN2, ICMAB, PIC/IFAE

A multimodal approach with different instruments is
essential in many technologies in the energy and
environmental sector, including catalyst development

Data represents a challenge: volume, speed, variety

PIC collaborates with ALBA (synchroton facility) to
build and operate the computer system to analyze
the data of this new research infrastructure

USERS INDUSTRY INSTRUMENTS PUBLIC SCIENCE ABOUT

Home / Instruments / Microscopy Platform / INCAEM project

InCAEM project

Advanced Scanning Probe Microscopy Platform

Complementary scanning probe and optical nanoscale
techniques for versatile materials characterization




Application of ML based denoise algorithm to the EELS
data of the 3rd generation Medium Mn Steel

The Electron Energy Loss Spectroscopy (EELS) of materials materials are noisy, which impacts
downstream analysis. In this work, we implement and test denoising auto-encoders on samples of 3d
generation medium Mn steel.
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In collaboration with ALBA and Eurecat



Thanks for your attention. Questions?



Application of ML based denoise alg
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