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Output of Sofia meeting

* White paper
* School
* Subgroups on R&D and data preparation



COST Training School

COST Training School in Annecy 16-19 Sept
4 days
Morning Lectures

4 afternoon sessions with lectures on Interferometers, hands on experience and data analysis

Visit to Grenoble/CERN?

Wednesday afternoon seminar:
Could be a possible talk on applications to wisps
searches of optical Spectrometers/Clocks

5. Theoretical Physics (CSN4)

Probing ultralight axion-like particles with quantum technology

by Sreemanti Chakraborti (Durham Univ.)

Wednesday 23 Oct 2024, 14:30 — 16:00 Europe/Rome
9 On Line (Laboratori Nazionali di Frascati)

Description In this talk, | will discuss axion-like particles (ALP) as dark matter candidates in the "ultralight mass regime". On the
theory side, | will elaborate on the consistent treatment of QFT of an ALP interacting with Standard Model fields
accounting for the renormalisation group running and matching to the low-energy theory. A plethora of quantum sensor
experiments has been designed to search for very light ALPs that are particularly sensitive to these effects because
they probe large values of the decay constant for which running effects become important. In addition, while linear
axion interactions are set by its pseudoscalar nature, quadratic interactions are indistinguishable from scalar
interactions. This makes the two types of interactions sensitive to different categories of experiments. | will discuss the
reach of various experiments exploiting quantum technology via quantum sensors, haloscopes, helioscopes, and fifth
force searches. Lastly, | will discuss the nonlinear behaviour of the ALP field close to the surface of the earth and
identify the experiments impacted by this effect.




White Paper

* Collect last contributions and improve organization
* Write introductions/summary for different searches (worldwide).

* Infrastractures: prepare a table of EU infrastructures with
available technologies (cryo, beams, magnets, etc.) for wisps
searches

e R&D see next slide

* New experimental schemes for wisps: providing a cross-reference
of new ideas with R&D and infrastructure with the focus on
building a roadmap for wisps searches;



Data Combination

* Sebastian Hoof
* Need Likelihood to combine data
* Make data available to reprodue results

 Data format: Human readable tables! Publish table with calibrated power
spectrum?

e Ciaran O’Hare

* Need help for improving Axion Limits page/code and include missing wisps (get
in touch with Ciaran if interested)

* Easy: agree unpon conventions (c.l., rho_DM, lineshape, coupling definition,
visualization, ...) (see arxiv:2105.00599 for DM experiments)

* Medium: agree on common format to publish to allow data combination; A
database of all bounds maintained by community (Map of experiments)

 Hard: How to interpret projections? Coordinate experiments to allocate
frequencies (at least in EU: Quax, Flash, Rades, GrAhal)?



R&Ds

* Discussion on ongoing R&D on RF cavities, optics, quantum
sensors.

* Light few MeV DM with optomechanical devices (input to
roadmap)

* Quantum Sensing

* Goal: collect info on ongoing R&D and prepare a short summaries
on ongoing activities with references and tables; Identify
important R&Ds needed for future experiments for wisps

Roadmap.



COST I Nnn Ovato I G 'a ntS https://www.cost.eu/cost-innovators-grant/

Whatis a COST Innovators Grant?

The COST Innovators Grant (CIG) is an initiative that aims to build bridges between research and take-up at market, product, service,
or societal level. CIGs aim to enhance the pace and success of research breakthroughs and as such, offers ending Actions the

possibility to create additional impact during the year after the end of the Action.

COST Innovators Grants have a
duration of 12 months and benefit
from the same networking activities
available to COST Actions.

The Innovators Grant was launched in
November 2019 as a pilot scheme andis
now a fully established feature for COST
under Horizon Europe as part of the
COST Strategic Plan.



https://www.cost.eu/cost-innovators-grant/

