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Change of leadership

Due to my new and old commitments with FLASH,
GravNet, QUAX and CODL lab, | communicated to
Marin Deniz and Alessandro my decision to resign. We
have a name for the next leader and will be formalized
in the next future.

I’ll be glad to continue contributing as co-leader.
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Report on WG4

From Istanbul talk 2> A“‘”‘“ef

1. Help extending existing networks e
Networks !

Create links for new networks
3. Create opportunities for joint proposal for axion experiments with multi

detectors

What is a GNOME?!

@ Global Network of Optical Magnetometers for Exotic physics searches
e Looking for transient dark matter signals

@ Sensitive to Axion-fermion coupling:

H hC3/2 5,' v
int = ——F— 7 Va
fint |51|
GNOME
JGlu
'Phys.Dark Univ. 22 (2018), 162-180
[ Daniel Gavilén Martin | Search for topological DM September 6, 2023 S https://www.pi.uni-bonn.de/gravnet/en

See talk by Daniel Gavilan



Detection of relativistic axions with cavities

Report on WG4
Activities

2nd General Meeting of COST Action COSMIC WISPers (CA21106) 5
Axion Quark Nugget (AQN) Model

e Originally proposed by Ariel Zhitnitsky (2003) to explain

QDM ~ Qvisible'
e Also explain other mysteries (core-cusp, solar corona etc). _
[ iex e Composite particles with axion domain walls. " ‘,’
C o J dV e™E-B e Relativistic axions with <u_>~ 0.6c are emitted from AQNs ;FSZitnitsky

as they penetrate the Earth.

® Production mechanism would cause:
1. Daily modulation (~10-20%).
2.Seasonal phase shift.

See talk by Kaan Ozbozduman



GNOME Network

aI's(lV > hep-ph > arXiv:2305.01785

High Energy Physics - Phenomenology

[Submitted on 2 May 2023 (v1), last revised 4 May 2023 (this version, v2)]

What can a GNOME do? Search targets for the Global Network of Optical Magnetometers for Exotic
physics searches

S. Afach, D. Aybas Tumturk, H. Bekker, B. C. Buchler, D. Budker, K. Cervantes, A. Derevianko, J. Eby, N. L. Figueroa, R. Folman, D. Gavil'an Martin, M. Givon, Z.
D. Grujic, H. Guo, P. Hamilton, M. P. Hedges, D. F. Jackson Kimball, S. Khamis, D. Kim, E. Klinger, A. Kryemadhi, X. Liu, G. Lukasiewicz, H. Masia-Roig, M.
Padniuk, C. A. Palm, S. Y. Park, H. R. Pearson, X. Peng, M. Pospelov, S. Pustelny, Y. Rosenzweig, O. M. Ruimi, T. Scholtes, P. C. Segura, Y. K. Semertzidis, Y. C.
Shin, J. A. Smiga, Y. V. Stadnik, J. E. Stalnaker, I. A. Sulai, D. Tandon, K. Vu, A. Weis, A. Wickenbrock, T. Z. Wilson, T. Wu, W. Xiao, Y. Yang, D. Yu, F. Yu, J.
Zhang, Y. Zhao

Numerous observations suggest that there exist undiscovered beyond-the-Standard-Model particles and fields. Because of their unknown nature, these exotic particles and
fields could interact with Standard Model particles in many different ways and assume a variety of possible configurations. Here we present an overview of the Global Network of
Optical Magnetometers for Exotic physics searches (GNOME), our ongoing experimental program designed to test a wide range of exotic physics scenarios. The GNOME
experiment utilizes a worldwide network of shielded atomic magnetometers (and, more recently, comagnetometers) to search for spatially and temporally correlated signals due
to torques on atomic spins from exotic fields of astrophysical origin. We survey the temporal characteristics of a variety of possible signals currently under investigation such as
those from topological defect dark matter (axion-like particle domain walls), axion-like particle stars, solitons of complex-valued scalar fields (Q-balls), stochastic fluctuations
of bosonic dark matter fields, a solar axion-like particle halo, and bursts of ultralight bosonic fields produced by cataclysmic astrophysical events such as binary black hole

mergers.



Network Ope ration (from yesterday talk) = Now we have a new network!

Signals from N detectors
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QUAX@LNF

= 3 high frequency rf cavities per site
= Onerfcavityat 100 MHz

GravNet initial sites: Mainz, Bonn, PSI, Frascati
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|deas for next
COST?

* Networks?

« HFGW?

Send us some inputs!
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