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IGFAE

Instituto Galego de Fisica de Altas Ene

Context

Joint research center of the University of Santiago de Compostela and
Xunta de Galicia - created in 1999

Legally under the administrative structure of the university, not
independent for

Hiring personnel
Managing funds (contract, etc) in particular overneads
Decide on premises
etc.

This fixes strong boundary conditions for most of
our actions but also provides some stability, e.g. In

But governance, etc fixed by own regulations administration and professor positions

Strong boost after the Maria de Maeztu Excellence Unit in 2017

Highest distinction in Spain for research centers/units %?(%%ILLENCE
(Strong decrease in Particle Pjysilcs units ih last years) ATLIANCE
New governing model and periodic evaluation - SAB




GOVERNING BOARD (GB)

PRESIDENCY
USC Rector

IGFAE

Instituto Galego de Fisica de Altas Enerxias

SCIENTIFIC ADVISORY BOARD (SAB)

DIRECTOR

20 1 9 Carlos A. Salgado

ASSOCIATE EXECUTIVE DIRECTOR ASSOCIATE SCIENTIFIC DIRECTOR

201 9 Nestor Armesto Abraham Gallas |\/|aIS de 30 peSSOaS com fUﬂdOS
comuns do IGFAE em 2022

EXECUTIVE BOARD (EB) MANAGEMENT UNIT (MU)

2019

HUMAN PROJECTS & INFORMATION TECHNOLOGY

RESOURCES & RRI FUNDING COMMUNICATION TECHNOLOGY TRANSFER

2019 2019 2021

SCIENTIFIC COMMITTEE (SC)

2019

STRATEGIES FOR STRATEGIES FOR

STRATEGIC AREA SA1 STRATEGIC AREA SA2 STRATEGIC AREA SA3 FUTURE FACILITIES COMPUTATION LABORATORIES

CONVENER CONVENER CONVENER CONVENER CONVENER MICROELECTRONICS

Elena G. Ferreiro Jaime Alvarez Dolores Cortina Neéstor Armesto Juan José Saborido Pablo Vazquez
2021 PRECISION MECHANICS

RESEARCH PROGRAM RESEARCH PROGRAM RESEARCH PROGRAM Hector Alvarez
GASEOUS DETECTORS

LHCB HQCD STRI AUGE NEXT GRWA NUCL LACC Dolores Cortina

INTERFEROMETRY

Abraham Gallas
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2020-2021



& |GFAE  Ppersonnel 2017 — 2022

Instituto Galego de Fisica de Altas Enerxias

Evolucion del personal del IGFAE Contratos predoctorales activos Estudiantes de doctorado extranjeros
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SA1_LHCB SA1_LHCB SA1_HQCD SA1_STRI SA3_NUCL
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Strategic Research Areas

Pierre Auger
LIGO
NEXT

'DUNE [New]
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SA2 Partlcles from the Cosmos and

‘fundamental Physics

Phenoome‘nology |

HyperK [exploratory]
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Laser Aceleration
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SA1_LHCB - analyses € |GFAE

Instituto Galego de Fisica de Altas Ene

E.g. CP violation in B — 3P|ons
Ana|y sSes oo e Gl | |
Lepton flavor universality e s B* data
o CP violation in B decays | geluirng
g Rare decays of b and s mesons ~ 80-
= Proton-lead collisions % L
O 2 =
©
& Hardware
X Upgrade - VELO o EON
High-level trigger ~0.6 — 05 By <O
Codex-b 0 -0.8 —— 1 ! I I
0.6 0.8 1.0 1.2 1.4

M2 (GeV?/ct) « (Gev/c?)

Challenging the Standard Model of Particle Physics
— still not clear signal of departure... but some of the most interesting results from LHC




SA1 HQCD
Hot and dense QCD

To study the first levels of complexity at the level of
fundamental particles

Thermalization in yoctoseconds in LHC experiments

Ry=11.11+}-23

— Nuclear PDFs

— Jet quenching

— Quarkonia in hot matter

— 3D structure and Parton saturation
— Effective theories of nuclear matter
— Neutron stars

— EIC, LHeC, FCC, Fixed target at LHC
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Key activities

Neutron star EoS




SAT_STRI

5-Dimensional
Anti-de Sitter
Spacetime

Black Hole

Strongly coupled quantum systems with
holography

Anisotropic holographic fluids
Flow of information in ABJM theory
Multilayer systems

Numerical holography

Integrability in String Theory and AdS/CFT

¥ (%, 2=25) =0 === From GR to quantum gravity
T Geometric infation

¥i(x2) & k ' LA (z=0)

Key activities

4-Dimensional
Flat Spacetime
(hologram)

Also very active in guantum information - guantum computing



Pierre Auger Observatory

The observatory is a detector of high-energy S/ \2_/ \ U G E

cosmic rays that uses two different techniques
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Multimessenger Astronomy - with SA2_GRWA




SAZ2_GRWA

ay

— 2-0OGC: Open GW catalog
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SAZ_

Why people think How to beat How to teach
THEY CAN HEAR THE DEAD COVID-19 BY 2022 A MACHINE TO TELL A STORY
90
—oomeme ’ GW190521 as a
807 Gwizos2zs - ‘
— GW170104 -—=-
A Merger of new boson stars?
60 - GW170809
L
s 50+
S~ 40 1.0 7
30+ 106
20- 0.8 1
10° = Proca stars s
20 4 064  Black holes
102
N S
B D 0.4 7 - 100
-S mugm
= | — 0.2 | T
O = === LVC: IMR BBH
= wee  LVC: Ringdown A; = 12.7ms
CU : A - éé weee  LVC: Ringdown 4; = Oms _
~ How a string of sfrange discoveries = 004 . - 96
) could reveal a cosmos hidden just out of view i o , , | , , , , |
x 150 175 200 225 250 275 300 325 300

(14 2)M¢[Mg]

- IN THIS ISSUE —— Health Nature Environment —




SAZ2_NEXT

Are neutrinos Majorana”

f

]
f
/

Il

i

i

i
fi
[
il
L
Il!{,
i
i

i
L

/I
i

/
41431
I
I
114
i
I

£il)
/i

/]
/)

&y
7]
/|
j
18

I

i
i

(]

/t
i
Jlliéi?}g}

?l

344
()
£

£

IVILIES

Optica
DUNE

Masurement of half-live double-beta
Commissioning of NEXT-100

TPC prototypes

near detector

HyperK - exploratory

Key act

Contribution to

—
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- near-side detector



— CALIFA calorimeter and Si-tracker
— Detfinition of scientific program
— Simulation software

Lower energies

— Active target TPC

— Fission at GANIL
— Optical TPC for fission

Applications
— Medical imaging
— Natural radiation laboratory

IVILIES

Key act




SA3_LACC

Laser particle acceleration — local infras
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roduction of radioisotopes for PET

asma mirror for ELI

_ASH therapy proof-of-principle experiment
_aser-driven neutron sources

Micrometric X-ray sources
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HL: Strategy for new facilities

|IGFAE participates in global strategy - members of coordination group, working groups, chapter editors, ECFA...

2020 2030 2040
LHC // LHCb upgrade phase 1 || HL-LHC // IGFAE LHCb upgrade phase 2 // Codex-b [ S Cdiccl
Next - Next-100, Next-1T, Dune / Hyperk?
Auger (prime)
SA2
LIGO
__ Einstein Telescope? Participate in GW instrumentation
R3B @ FAIR

SPIRAL 2, HIE-ISOLDE S A3

LaserPet




New IGFAE headquarters:
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Expanding IGFAE facilities
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NMonte da Condesa, Nno

Expediente

Propietario Contratista
UTE IGFAE CAMPUS VIDA 407 A-22

Prazo de execucion

Comezo
03.11.2022 95 semanas — e n d

Laura Fidalgo Soto Nestor Jesus Rodriguez Porto

Andrés Soto Nunez
Coordinador de Seguridade e Saude
Miguel Oroza Diaz

UNIVERSIDADE
DE SANTIAGO
DE COMPOSTELA
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Technology Transter






TT unit created - one person hired - Pablo Cabanelas

A lot of activity, several opportunities identified

P protection

Metrology

Protontherapy

Pre-clinical mini-PET in collaboration with Vall d'Helbron
¥Applications to Proof-of-concept

¥WG KTl at SOMMa

¥Homeland security - Galician ports

¥|ndustrial doctorate
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