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Instrument Design



Instrument Design

 What exactly are we measuring?

— What wavelength of light?
— How bright is the object?
— How big does it appear?

— How fast does it change?



What can we see on the ground?

10° 10% 10°
1000 nanometer 1 millimeter 1 meter

Microwaves

Infrared
(IR)

NN

Visible Light

Infrared

(IR)

400 nanometers 500 nanometers 600 nanometers 700 nanometers



How big a telescope?




Ground-based telescopes



Why build ground-based telescopes?

They’re “cheap”
They’re easier to maintain
You can upgrade them

You can use different instruments for different
types of science
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Why are radio telescopes so large?

» Sensitivity




Why are radio telescopes so large?

» All telescopes are limited in resolution

Wavelength

Resolution = 1.22 X .
Telescope Diameter

* Depends on:
— Telescope diameter
— Wavelength



Largest Fully Steerable Green Bank Telescope — 100x110m




Largest Filled Aperture

Five hundred meter Aperture Spherical Telescope — 500m



Event Horizon Telescope (EHT)

A Global Network Jf. o Telescopes T

. : . = B il Atacama Large Millimeter/
g - g, 4 3 4 submillimeter Array
e J F %7 CHAINANTOR PLATEAU, CHILE

\ Atacama Pathfinder EXperiment
CHAINANTOR PLATEAU, CHILE

IRAM 30-M Telescope
PICO VELETA, SPAIN

James Clerk Maxwell Telescope
MAUNAKEA, HAWAII

Large Millimeter Telescope
SIERRA NEGRA, MEXICO

MAUNAKEA, HAWAI

Submillimeter Telescope
MOUNT GRAHAM, ARIZONA

South Pole Telescope
SOUTH POLE STATION

The Greenland Telescope
THULE AIR BASE, GREENLAND,
DENMARK.

Kitt Peak 12-meter Telescope
KITT PEAK, ARIZONA, USA

Observing
in 2020

NOEMA Observatory
PLATEAU DE BURE, FRANCE
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Hale Telescope,
CA, USA - 60in




Large Binocular Telescope, AZ, USA -2 x 8.4m



























06.5
BO
B6
Al
A5
FO
F5
GO
G5
KO0
K5
Mo
M5

F4 metal poor
M4.5 emission
B1 emission
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HD 12993
HD 158659
HD 30584
HD 116608
HD 9547
HD 10032
BD 61 0367
HD 28099
HD 70178
HD 23524
SAOQ 76803
HD 260655
Yale 1755
HD 94028

SAO 81292
HD 13256



The problem with ground-based telescopes

« We have an atmosphere...
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Space Telescopes
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The James Webb Space Telescope (JWST)






JAMES WEBB SPACE TELESCOPE
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