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CREDO:
- definition

- how does it work?

- scientific goals

- citizen science



What is it?

The idea created in 2016 by Piotr Homola (INP PAS, Kraków)

(Division of Partice Physics and Astrophysics (N01)
Department of Cosmoc Rays and Neutrins (NZ15)
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CREDO:
how does it work?





Cosmic Ray Ensembles (CRE)! Full energy spectrum!
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CREDO

RANGES

->

Cosmic Ray Extremely

Distributed Observatory



37

Organizing cosmic observations?









CREDO:
scientific goals



a. UHECR / Dark Matter (exotic) puzzle

(puzzles) and the challenge in the

far-end of the energy spectrum

(UHE photons?)
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b. Spacetime structure: probing
with CRE
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image source: https://writings.stephenwolfram.com/2015/12/what-is-spacetime-really/



Cosmic Ray Ensembles as spacetime probes
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Low frequency (low energy)

→ low sensitivity to spacetime structure

(“big wheels”)

High frequency (high energy)

→ high sensitivity to spacetime structure

(“small wheels”)

Cosmic Ray Ensembles composed of photons of

significantly different energies: new potential of

probing the spacetime structure

CRE
“grainy spacetime”



c) CREDO-earthquakes task
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The seismic precursor in cosmic rays:

inspiration from the Pierre Auger Observatory

2010

→ CREDO-earthquakes task

February 27, 2010, 6h34:14 UTC, Chile:

8.8 magnitude earthquake

[by A. Saleh]
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Inhabitants of territories

threatened by earthquakes

[= potential CREDO

public engagement target]:

2,7 billion people

Science as a service to

the human community?

Even the smallest chance to

save lives

= a must check!



For all these scientific topics:
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Interdisciplinary potential: contribution to earthquake early warning system?

(in review @ JASTP)
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> 6 σ
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Fig. 3: The dependence of the significance of the cosmo-seismic correlations on the time shift t of the EQ data

with respect to the Auger CR data, for the optimum free parameter set defined in Eq. 1. The positive or

negative values of t correspond to the situations in which one compares the secondary cosmic ray data in a given

time interval to the seismic data recorded in time intervals in the future or in the past, respectively.

Cosmic ray variation 15 days before the corresponding change in seismic activity!
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https://en.wikipedia.org/wiki/Wake_(physics)

… or Dark Fluid -> dark wake(s)?
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Interpretation: role of the Sun, or… Dark Matter stream?
K. Zioutas et al., 2021
Phys. Sci. Forum 2021, 2(1), 10; https://doi.org/10.3390/ECU2021-09313
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PH: (SH)DM overdensities:

-> periodic (yearly?) CR variations?

-> delayed gravitational shocks?







Other topics

I Ultra-high energy photons flux in the solar magnetic field

I Simulation of Cosmic-ray Ensembles

I Machine learning

I Muon flux variations

I Acceleration of ultra-high-energy cosmic rays by local
supermassive black hole

I Detectors and analyses of the data



CREDO:
citizen science



I all institutions and private individuals,

I schools: "Particle Hunters" competitions,

I completely free and full access to CREDO data,

I three grants from the Visegrad Fund (each e28k) for
popularization and DETECTORS,

I doctoral students, master’s students, interns,

I articles: published/citable: 23/45, citations: 273/284
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More about CREDO
https://credo.science

Topic examples (PH): https://credo.science/#/education/practices/

Personal contact:

Piotr Homola / the CREDO Project Coordinator /
Piotr.Homola@credo.science / +48 502 294 333
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Thanks CASUS for possibility,

Thanks DB for invitation


