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What's out there to look at?





What's up there to look at?

Planning now for new 
FSU campus observatory



Stars



Disk's spiral structure



Size and shape of Milky Way



Andromeda galaxy

~ 700 kpc = 2 Mly away



In Fornax, 
11.0 arcmin2

1 mm2 @ 1 m

13 million such
patches to cover
sky.











How do we find it?



EM radiation characterized by wavelength



Practical uses of EM radiation
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ALMA





ALMA; giant planets

Casassus… & Jordan et al.







Expanding universe & the Big Bang



Increasing distance,

lookback time, 

 mean density, 

temperature

reionization,
1st stars

dark ages,
structure formation proceeds
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~ few hundred μK around mean T

Cosmic Microwave Background



ACT Map

CMB fluctuation

Cluster

Active Galactic 
Nucleus



Polarization 
signature of 

gravity waves

Distinctive of 
inflation in Early

Universe

physics at Grand-Unified-
scale energies

ACT, Simons Observatory, CMB-s4, Many others



Atacama Cosmology Telescope
and Simons Observatory

New observatory for CMB











IceCube Neutrino Telescope

South Pole



LIGO

Gravitational Waves


