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Physical Review
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NEUTRINOS
GAMMA RAYS

COSMIC RAYS

Multi-messenger
Astroparticles

GW
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Extraterrestrial Messengers

Mensageiros extraterrestres
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Radio

C. Haslam et al., MPIfR, SkyView
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Cosmic microwave radiation

Planck Sattelite
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Visible light

por Axel Melinger
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Ultraviolet

L. Bianchi et.al.,GALEX data



19

X-Rays
 

ROSAT - MPE 
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Gamma rays

IAG/USP
Fermi-LAT
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Neutrinos TeV
 

lo
g1

0 
(E

ne
rg

y 
(e

V)
 )

1 0

5

0

5

1 0

1 5

2 0

log10 (Wavelength (m) )

2 5

2 0

1 5

1 0

5

0

IceCube Collaboration



22

Neutrinos TeV
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IceCube Collaboration
https://doi.org/10.1126/science.adc9818
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Charged Particles

KASCADE
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Charged Particles

Pierre Auger Observatory
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GAMMA RAYS TeV

CHARGED PARTICLES EeV

Most energetic messengers
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RAIOS GAMA TeV

Raios X

no Sírius

 Raios

Gama

naTerra 

Mensageiros mais energéticos
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RAIOS CÓSMICOS EeV

Elétrons
no Sírius

Prótons
no LHC

Mensageiros mais energéticos
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What else ?
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Chacaltaya
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Obrigado Antonio Augusto Passos Videira !



31

Obrigado Antonio Augusto Passos Videira !
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Centaurus events

Centauress, by John La Farge

"Battle of Centaurs and Wild Beasts" is estimated to 
have been made between 120 and 130 A.D. for the 

dining-room of  Hadrian's Villa . The mosaic now 
resides in the Staatliche Museen zu Berlin in 

Germany.

https://en.wikipedia.org/wiki/Hadrian%27s_Villa
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Are Centauros exotic signals of the QGP?

Phys.Part.Nucl.34:285-347,2003;

arXiv:hep-ph/0111163

https://arxiv.org/abs/hep-ph/0111163
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Nuclear Physics B (Proc. Suppl.) 151 (2006) 227–230
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Nuclear Physics B (Proc. Suppl.) 151 (2006) 
231–235
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What else ?
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Instruments we participate

Cosmic Rays 
EeV

Gamma-rays 
TeV






M. de Oliveira et al. NIM A 522 (2004) 360

27 in operation

Auger @ Brasil - Instrumentation

Anel Corretor Schmidt 
build in Indaiatuba/SP



D. d’Enterria et al. Journal of High Energy Physics 08 (2016) 170

https://link.springer.com/article/10.1007%2FJHEP08%282016%29170


Science 357 (2017) 1266-1270 

Equatorial coordinates - Hammer projection - E > 8 EeV

*  Galactic center

- - -  Galactic plane

Extragalactic Origem








  
5340% of the obervational time of the first 10 years
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MST

SST

LST

Telescopes
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LST-1: Ready and taking data

https://www.lst1.iac.es/webcams.html
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We can access LST data !
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Patent of 
positioning 

system

Budget approved for 10 
structures to be build in 
the next two years.

2 prototypes 
already 
constructed, 
delivered 
and 
approved

Part of the MST
Camera Support Structure
Brazilian project

9 x

+ 1 x 
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Astroparticle Physics 
IFSC / USP



60



61

http://www.eso.org/
public/images/

eso0903a/

HESS Coll. - Nature, 
volume 582, pages 356-359 

(2020)

Pierre Auger Collaboration - ICRC 2023
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Distance

Target Interaction
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Pair-production + LIV
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Distance

Target Interaction
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Blazar @ z=0.1396

CTA Consortium JCAP 02 (2021) 048
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https://revistapesquisa.fapesp.br/genealogia-academica/
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