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Simple example of  Virial Theorem  
for gravitationally coupled system
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Dark Matter in Galaxies 
Jan Hendrik Oort
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Universe is a Dark matter arena
Three different levels of DM problem

•galaxies
• stars motion in our galaxy
• rotation curves of observed galaxies

•clusters of galaxies
• observed large scale structures at the level 

of galaxy clusters
•cosmology

• to fit observed anisotropy in spectrum of cosmic 
microwave background  (CMB) radiation



Other observations

Tully – Fischer relation ?( )3.5 4
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Gravitomagnetism as weak limit of GR

Even in absence of Φ gravitomagnetic field A is optically active,
exhibiting anisotropic microlensing with n ≈ 1+2A 
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Doterajšie aktivity

Voyage 2050 projekt 
Detecting the Gravitomagnetic field of 
the Dark Halo of the Milky Way

Voyage 2050 a iné

Analýza dát sondy GAIA

https://www.cosmos.esa.int/web/voyage-2050/home

https://gea.esac.esa.int/archive/2 4 6 8 10 12 14 16 18
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https://doi.org/10.1051/0004-6361/202243972

https://www.cosmos.esa.int/web/voyage-2050/home
https://gea.esac.esa.int/archive/


Future - for some of us ? 

• three mirror anastigmat Korsch design 
telescope with silicon carbide (SiC) 
mirrors and truss

• 1.2 m  diam. primary mirror f/24
• Lissajous orbit around L2, within +/-

0.41o of the ecliptic plane
• mAB max . 26.2 in visible band IE and 

24.5 for near infrared JE, YE, HE bands

Euclide (& Nancy Grace Telescope ?)



Mission objectives

The main science objectives are:
• to measure the expansion history H(z) 
• to detect percent variations of the dark energy 

equation of state
• verify the dynamics of the dark matter evolution
• verify GR vs. MOND etc.

Main survey of 15 000 deg2

+ 40 deg2 of deep survey (+2 mag)
• Two main probes:

• the scale of BAO in the clustering pattern 
of galaxies
• by measuring the spectroscopic redshifts of 50 

million galaxies in the redshift range 0.7 < z < 
2.1

• shape distortions induced by weak 
gravitational lensing 
• by measuring the correlations in the shapes of 

the 1.5 billion galaxies up to z ≈ 8

Euclide

The exclusion zones are +/- 25◦ Galactic plane latitude to 
avoid stellar contamination, and +/- 15◦ Ecliptic plane 
latitude to avoid zodiac light contamination



What we can do ?

• speed vs. speed correlations analysis 
• for low z ≈ 0.7 redshift dataset objects
• with spectroscopically measured 

redshifts with  dz/z < 0.1 %
• for spatially adjoined regions potentially 

forming cosmic filaments 

• anisotropic microlensing signatures 
• for high z objects 

• ??? 

Euclide

• July 1st 2023 – preliminary launch date
• Falcon 9 launcher to be used instead of originally 

selected Soyuz + Fregat launch system
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