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Lesson Title: Non-Optical Telescopes

l Learning Intention:
Today we are learning about non-optical telescopes.

Success Criteria:

'.‘ vl can explain why telescopes other than optical telescopes are required to
® explore space.

ey

Employability skill(s):
1 Reading
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5 Ndn-eptical Telescopes

LY

Astronomers use a-number of telescopes sens1t1ve to drfferent

e 1 -

parts of .the electromagnetlc spectrum to study objects in
space. Even though all light is fundamentally the same thing,’
the way that astrenomers observe light depends ori the portlbn

e .jof the spectrum they wish to study.

A For example, different detectors are sensitive. to dlfferent
- wavelengths of light. In: addition; not all light' can get through
“the Earth's atmosphere SO- fomsome waveLengths we have to.use

telescopes aboard satellltes Even the way we collect the'light
can change dependmg on the wavelength

--!‘
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Radlo Telescopes L i

These are both land- based and mounted on sétellltes and are used
to detect radio waves coming from space. -~ ... g

They are vew large and expensive.

.There are two main- advantages of radlo
telescopes over optical telescopes

- .« They can be used in"bad. weather .
i, because the radio waves are not blocked
by.clouds- as’ they»pass through the
atmosphere : "
-Radio telescopes can also be used m the
daytlme as well as at n1ght ' ‘ '
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“Microwave Telescopes .

The Earth’s atmosphere bloeks |

“much of. the light in the microwave -

“ band, so astronemers use satellite-
based telescopes to observe cosmic
microwaves. The entire sky isa -
"Zs'o'urce of microwaves in every
_diréction, most often referred 1o

“as the cosmic mlcrowave

background (or CMB’fcar short) i ,,,.

- These microwavés are the remnant
of the Big Bang; a term used to
descrlbe the early umverse .




Infrared Telescopes

" Infrared astronomy-has to overcome a- -
number of challenges. While some
infrared radiation can-make it through

- Earth’'s atmoesphere, the longer |
, wavelengths are blocked. But thats not

®. .
=====

| that the atmosphere the telescope and | ﬂ_wﬁ
even the infrared detectors themselves ~ )
all emit mfrared llght & ;,_;‘;;a._,;,;.._ -

The James Webb Space Telescope iS @ e
large, space-based observatory, that 1s
- optlmlzed for mfrared wavelengths




_Ultraviolet Telescopes
The Earth's atmosphere absorbs .
-ultraviolet light, so ultraviolet
astronomy must be done using
. telescopes in space. Other. than 55
- .carefully-select materials for filters, a
. ultraviolet telescope ismuch likea ~ °
: ,regular visible light tetescope. The i
primary difference Reing that:.the: ™ = -
- ultraviolet telescope must be &bbve
Earth's atmosphere to observe cosrmc-- st
sources. ‘ - Vo
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X ray Telescopes

X- ray wavelengths are another portlon of the .
electromagnetic spectrum that are blocked by .
Earth's atmosphere. X-rays also pose a -
~ particular challenge because they are so small
.and energetlc that they don'’t bounce off .mirrors
* + like lower-energy forms of l1ght Instead, they . | &
pass right through. Unléss they just barely graze
_the surface of the-mirror. The.mirrars where |
l1ght enters the telescope must be separated
from the X-ray detectors by sevef“al metres..
‘However, launchlng such a'large telescope lS
costly and limits the launch vehtcles to only the |
" most powerful rockets . WLt eon
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Gamma ray Telescopes

Not only are gamma rays blocked by Earths e

atmosphere, but they are even harder than X-rays to
focus. Infact, so far, there have been no focusing

- gamma-ray telescopes Instead, astronomers rely on

- .alternate ways ‘to determine where in the sky :

*~gamma-rays are produced This can-be properties of -

the detector or using special “masks” that cast’

~gamma-ray shadows en the detector. The Fermi .

Space.Telescope: was,launched in 2008 and is

designed to study emergetic pherdmena from:a -

variety of .cosmic sources, mcludmg pulsars, black

holes, active galax1es d]ffuse gamma ray emlss1on et

" and gamma ray bursts . . A




Your task is to complete the -
Non-Optical Telescopes | i &
worksheet. s .

- You can either do this in e
~ 'your jotter, photograph your - - -
- ‘work and email it to yoyr = .~
teacher or you can complete e
the answersonaWord - -~ - - -
document.and email it OVEF . ; 7ome’: . -
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tous. b O B
Thanks! A il
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