Today

e Jelescopes

e Solar System Overview

Next time

e Homework 3 Due




Exam statistics

average: 94 (out of 120)
median: 100
high: 115

low: 56

Graded work 1s available for pick up during
regular business hours from the Astronomy

administrative assistant Agnes Torontali
(Sears 567).



Telescopes

e Telescopes collect more light than our eyes = light-
collecting area

e Telescopes can see more detail than our eyes =
angular resolution (magnification)

e Telescopes/instruments can record light more
sensitively than our eyes, and detect electromagnetic
radiation that 1s invisible to our eyes (e.g., infrared,

ultraviolet)



Bigger 1s better

1. Larger light-collecting area

can see fainter things

2. Better angular resolution
can see smaller things



Bigger 1s better

For a telescope with mirror of diameter D,

can see fainter: b~ 1 X D2

A

with higher resolution: 0 o« —

D

PL& 05_LightCollectingArea 05_MirrorAngularRes



Basic Telescope Design

 Refracting: lenses

Refracting telescope Yerkes 1-m refractor

© 2007 Pearson Education Inc., publishing as Pearson Addison-Wesley



Basic Telescope Design

o 4

e Reflecting: mirrors

 Most research telescopes
today are reflectors

toeyeor /7 N &
instrumerts T~ primary

mirror A

Reflecting telescope Gemini North 8-m
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Kitt Peak National Observatory (AZ)




WIYN (3.5 m)







2.1l m




Inside 4 m dome




secondary
mirrer .

v
instrumerts N~ primary
mirror










Ditterent designs for different wavelengths of light

Radio telescope (Arecibo, Puerto Rico)

Longer wavelengths need larger “mirrors™
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Got this far Fall 2016
Skipped a few slides of telescopes for time.
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Interferometry

e This technique allows two or more small telescopes to
work together to obtain the angular resolution of a
larger telescope.
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Very Large Array (VLA), New Mexico



Very Large Array (VLA), New Mexico







NGC 0628
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Event Horizon Telescope
Black hole imaged by global scale interferometer
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Event Horizon Telescope
Black hole imaged by global scale interferometer




X-ray telescope: “grazing incidence” optics

first set of
four nested mirrors X rays

X rays
/

)

doubly
reflected second set of four
X rays nested mirrors

Mirror elements are 0.8 m long and from 0.6 m to 1.2 m in diameter.



Advantages of telescopes 1n space

-
-

.

Hubble Chandra

optical & infrared X-ray
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1. Light Pollution




2. Atmospheric Turbulence causes twinkling = blurs
images (called “seeing” by astronomers).

Star viewed with View tfrom Hubble
ground-based telescope Space Telescope

Atmospheric blurring is the limiting factor for most ground-based telescopes
file:///Users/ssm/Documents/Courses/UMd/ASTR100/Fall2008/Media/Chapter5/MultimediabyChapter/05_StarlightDistort.swf



3. Atmosphere absorbs most of EM spectrum, including

all UV and X ray and most infrared.
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Telescopes 1n space solve all 3 problems.

Chandra X-ray
Observatory




Instruments

Telescopes collect photons; instruments record them

e Cameras Msc-xnn-gﬁn
e Verslion 0.1 pem o
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CCD imager ¥'fri§nds “ “
on KPNO 2.Im telescope -
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NGC 628 - bright spiral imaged with2, | m telescope + CCD
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Ha emission line (pink) traces recent St_?_lr Formation



SQID (older IR ifager)
at 4m Cassegrain focus
3’ x 3’ FOV







NEWFIRM near-IR imager
28" x 28" FOV




STELLAR MASS MAPS FROM NEAR-IR DATA (2.2 OR 3.6 MICRONS)
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It view
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NGC 2683




Spectrum
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