Lecture 6

More Detectors and What They See

Feb 11 2003
8:00 PM
BMPS 1420

This weeks topics

* More on detectors
- CCD Saturation and Charge Bleeds
- Filters
- Multicolor imaging
- Spectrograph
¢ Example spectra
* Web resources

Quiz Timel!!

* Put away all books and notes.
* Take out ablank piece of paper.
* Answer the questions that are on the next dlide.

* Thisquiz is not worth alot of points, itisjust to
see if you have been following everything in
lecture.

Quiz One (2/11/2003)

1. Why don't we build large refracting tel escopes?

2. How might we figure out what the field of view of a particular
telescopeis?

3. When looking through a telescope, why isn't a star actually a point?
(Try to give two reasons)

4. Name two types of telescope mountsthat we discussed in class.

5. Givetwo reasons that a CCD might be preferred over photographic
plates.




As mentioned |ast time:

Since the amount of light that was incident on these
areas can only be described as "more than the
saturation value" they are of little use scientifically.
Because the charge spills over to adjacent pixels,
entire regions can be rendered unusable.

CCDs can have charge
bleeds and saturation

Yellow  Filterswork by subtraction. They
Light block all of the light except for the
- wavelengths you want.

Full
Spectrum

Filters are typically rated for athe peak wavelength transmitted
and the "bandwidth" or how much on either side of the peak
wavelength is also transmitted.

CCDs react to incident photons; but they don't care about the

wavelength of the photon....

CCDsreact to different
wavelengths with dightly
different efficiency, but do
extend beyond visual.

In order to measure justthe 100,
light at a specific L
wavelength, afilterisplaced  so-

inthesystemtoalowonly .
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certain wavelengthsto reach & 0
the CCD.
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can re-create what the object looks like.

Using this method, you can compensate for

the CCD's color preference. If itisless

sensitive in green than in blue or red, then

expose longer in green to compensate.

Combining imagesin different colors, you

Images from Hubblesite.org




Johnson/Bessell UBVRI Filters
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Color-Magnitude
diagram for the
globular cluster M55.

Magnitude in
Johnson V (green
or visud filter)

)Asyou can seen different types
of starsfall in different places on
the diagram. "Color" isan
indication of the temperature of
the star, in this case with the
cooler stars being on the right
side of the diagram.
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"Color", in this case magnitude in
Johnson B (Blue) - magnitudein
Johnson V

There are waysto get more than
one object simultaneously using a
fiberoptics, but we won't discuss
that at thistime.

A spectrograph can seperate light out into individual wavelengths. Y ou can then
measure the distribution of light for an object. 1t worksjust like a prism.

The down side isthat while you can
image alarge number of objects at
one time with anorma CCD image,
spectratake along time.

Although you are till using a CCD,
you are now taking all of thelight
that used to hitin asmall areaand
spreading it out. Exposures must be
much longer and you (in general) get
one object per exposure.




\\\\ : Hot Stars
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Quasars
Astronomy Resources On the Web

* Astro-Ph
] - http://xxx.lanl.gov/find/astro-ph
. * Astrophysical Data Service (ADS)
- http://adswww.harvard.edu/
] * NASA/IPAC Extragalactic Database (NED)
] - http://nedwww.ipac.caltech.edu/
e SSIMBAD
- http://simbad.u-strasbg.fr/Simbad

T
4= Lo, NV 1

w
T

Hg,[omr]

AF,(Arbitrary Units)
T2
T

Mgl

cI]

—
T T

0 1
3 3.2 3.4 3.6 3.8
Wavelength (Log Angstroms)
Fio. 1.— FBQS compostie apectrum slotted 1 AFy va. tho logaritham of the re-fame wavelangth. Prominent emiation featres are
mackad. The y-axs has i ont e ity




