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The essence of astronomical
observation

- A place to conduct
observational activities of astronomical
objects = A place where astronomers
carry out astronomical researches

e Passive observers, collecting signal + noise
e Untouchable objects

e Unrepeatable measurement process

e Observing conditions depend on weather

2012/9/17 MAGDAS-ISWI 2012, Ciloto, Indonesia




Astronomical instruments

s Collectors : Collecting electromagnetic
radiation (light)

= Analyzers: Analysis (filtering or
dispersing) light

s Detectors: Converting light energy onto
other form of energy
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Astronomical
telescopes

Main functions

|
— faint
objects can be
detected and

measured with high
accuracy

detailed spatial
iInformation

= Function of 55&3??9?55

10 cm telescope
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60 cm telescope
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Anatomy of optical telescope
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Telescope mounts
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Telescope
mountings at
Bosscha
Observatory
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Schmidt reflector
(D=71 cm/51 cm,
f/D=3,5)

Unitron refractor (D=10
cm, f/D=12)
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Peripherals of an astronomical

telescope

Optical tube assembly (OTA):
Lenses/Mirrors, Body/Frame, eyepiece

Mounting
Clockdrive

Enclosure (dome, roof, wind shield)

Accessories for telescope operation:
e Solar and siderial clocks

e Computer

e Field note / log book
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A typical example: Solar telescope at
Gunma Astronomical Observatory
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Enclosure teleskop

Dome Sliding roof
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Why an analyzer Is needed?

M 81: Spiral galaxy
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Shibata (2007) 5 modes observation of FMT
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= Analysis devices
- . polychromatic ® monochromatic
= Broad-band filters (U,B,V,R,l,...; R,G,B)
= Intermediate-band filters (Stromgren uvby)
= Narrow-band filters (interference filters)

- - Polychromatic light =

Spectrum
= Prism
= Grating

- - Transmission of particular
wave of electromagnetic radiation
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What Is a detector?

Sensing device that create a signal if
IHluminated by light pattern

v'Used to study radiation

v'Convert radiation energy — Other form
of energy : Thermal, photochemistry,
electric
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Versatile natural detector: Eyes

Eye ball= Camera
(diameter 25 mm) H T

DETECTOR SURFACE
(RETINA)

FOVEA

mm MW \
Focal length = 15 mm e

Components of eye:

v  Cornea

v Retina

v Rods & cones cells
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Potential
commercial CCD
camera
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Video for astronomical observations
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CCD cameras at Bosscha Obs.
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Accurate position measurement of
celestial body In the image

From astronomical
photo%aphy through
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Whatis 1”77?

n(=3,14159265..) radian = 180°=648.000

Thus 1"=3,14159265/648000=1/206265 radian

Angle of 1”1

------------------------------------- /T 1cm

206265cm=206,3 km

<
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Measuring tools
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Accurate measurement of celestial
body’s intensity In various
wavelength

Light=electromagnetic wave: composed of spectral colors
corresponding to each wavelength (4)
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Spectroscopy

Light analysis as a
function of wavelength
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Spectroscopy of Saturn

Zeiss 60-cm f/17.9 refractor

NGAO/ T AEXPORT malasan@zunma Wed 08:56:59 04-S¢p-2002
[Saturn-1.ms]: Saturn 1. ap:l beam:L

Grating: 300 grooves/mm
Wavelength: ~5000 A

Center part of Saturn
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Astrophysical information
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