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The Milky Way at Various Wavelengths



The James Webb Space Telescope (launched in 2014),
the next Hubble Space Telescope, will be an Infrared
telescope.



Why in the near-infrared?

- to detect galaxies at very high redshift

- to detect planets (cool objects) 

- to study star formation (looking 
through the dust)



One problem: 

The sky in the IR is bright and variable.

This is not a problem any more in the NIR.







Large Modern Infrared Facilities:



UKIRT- a telescope used for Surveys

40'





Survey telescopes at ESO

VISTA, Infrared

OmegaCAM, Optical



VISTA Surveys



VISTA (dedicated 4m in Paranal, Chile) 



VST  Surveys



VST (dedicated 2.5m telescope at Paranal)



UKIDSS Surveys – science highlights

i   The coolest brown dwarfs (LAS, GPS)
ii  The low-mass end of the stellar IMF (GPS)
iii  Bimodal galaxy colors 0<z<2.5 (UDS)
iv The galaxy luminosity function 5<z<6 (UDS)
v  Detection of Ly α emitters 7<z<9 (Narrow band)



i – The coolest Brown Dwarfs







iii – Bimodal Galaxy Colors 

















The SDSS Surveys









APOGEE: H-band spectra, R=20000
Sample to observe: H<13.5
300 spectra to be observed at the same time



Science with APOGEE:

- Galactic stellar populations
- Formation of the Bulge and the Inner Galaxy
- Population III stars
- Halo stars (kinematics!)
- Study of Inner Bar
- Star cluster study
- Star Formation





How to make an impact in IR astronomy?

Specialize! Be the best at something!

Examples of specializations:

- Large field of view
- Narrow band filters
- Good image quality
- Low sky background (high altitude)
- High resolution spectroscopy
- Most creative science topic
- Robotic telescope specialization



Is it a good idea to observe in N or Q 
(10 or 20 micron)?

At 10 micron a 4 or 8m telescope is diffraction
limited (the FWHM of the airy disk is 0.1'' at 10 micron
on an 8m).

So for a point source the amount of background light
that one gets when one observes a point source is 
2x2 = 4 times smaller on an 8m than on a 4m.

One also collects 2x2 = 4x as much light on an 8m.

So the S/N goes up for backgroundlimited observations
(almost all) by a factor of sqrt(2x2x2x2) = 4 in the same
amount of time.

→ it is hard to compete with 8m telescope in the thermal IR



The Liverpool Telescope at La Palma

A robotic 2m telescope offering various instruments,
amongst which an optical images, spectrograph and 
an infrared imager.

New: plans to build a new camera, the IO Camera.

- optical imager with 10'x10' field
- infrared JH imager with 6'x6' field
- Y-band filter
- small pixels (0.2'')
- tip-tilt correction



Conclusion:

There is a lot still to be done in the
infrared, but it will not be easy to
make a large impact, since several 
studies are already on its way.

However, the area of infrared spectroscopy
is relatively unexplored. 

In any case, wide-field, multi-object 
capabilities are very important.


