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Palomar Observatory

I San Diego, California
I Owned and operated by Caltech
I Five telescopes

I 200-inch Hale Telescope
I 48-inch Samuel Oschin Telescope
I 60-inch Telescope
I 18-inch Schmidt Telescope
I 24-inch Telescope

I Hale Telescope: 200-inch (largest
telescope 1948-1993)

I As of 2013, Gran Telescopio Canarias
(GTC) is the largest telescope
(409-inch) in La Palma, Spain



Palomar Observatory
Adaptive Optics

Adaptive optics allows ground-based telescopes to remove the blurring
a�ects caused by Earth's atmosphere.

The corrections are made faster than the atmosphere can
change{thousands of times per second!



Project 1640
Removing the speckles

The goal is to remove the starlight in an imaging system
I Although the central star image is removed by the coronagraph, a

broad and speckled pattern of light remains in the �eld of view.
I The speckle is wavelength-dependent.
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Stage 1 Stage 2 Stage 3

Data Acquisition Preprocessing Data Reduction



Project 1640
Intrumentation

The components of the instrument.
I A lenslet array
I A dioptric collimator
I A prism/disperser element
I A catadioptric camera (a meniscus corrector lens, a spherical

mirror, and a �eld-attening lens)



Project 1640
Workow

Preparation
I pre-observing preparations: the instrument should be cooled by

�lling the dewar with liquid nitrogen (LN2).
I daytime before observing: Palomar crew will unmount previous

instrument and mount P1640. Then, calibration.

Observing
I Observe lot of stars and pray for good seeing.

I Each observation (1 cube) requires 45 minutes to observe
depending on the seeing condition.

I Each epoch gives a single unaligned data cube.

Common problems
I sleep deprivation (esp. day 1)
I bad seeing! + temperature of the mirror is too high
I rattle snake!
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Mean Data (11) DS4 Detection Map



HD160054
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Question?




