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Both refracting and reflecting
telescopes magnify images in the same
basic way. Light from a distant object is
first focused by the objective - a lens in
refractors or a mirror in reflectors -
forming a real image at the focal plane.

Full Moon at 40x Jupiter at 40x

An eyepiece then acts as a magnifier,
enlarging this image for the observer.
The magnification is given by:

M= f,/ fe

where f, is the focal length of the
objective and f, is the focal length of
the eyepiece.
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The aperture of a telescope — the diameter of
its primary lens or mirror — determines both
its light gathering power and its resolving
ability. Alarger aperture collects more light,
allowing fainter objects to be seen, and
improves angular resolution, enabling the
telescope to distinguish finer details.

Thus, increasing the aperture m:‘_110<mm
the telescope’s ability to see fine details
in distant objects (see page 6).

One variation, called a segmented-mirror
telescope, uses many smaller mirrors
working together as one. This design
makes it possible to build much larger
and lighter mirrors than a single solid
piece.
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Telescopes use various instruments to
capture and analyze light from the Universe.
They help transform what the telescope sees
into meaningful data, revealing the hidden
details of stars, planets, and galaxies.

M Dwarf
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Variation in the photometric brightness of two stars

during a planetary eclipse (https://astro.unledw).
Photometry is all about measuring how bright
celestial objects are and how their light
changes over time. Using filters, astronomers
can track the flickering of variable stars, the
dimming of exoplanet transits, or subtle
changes in a galaxy’s glow. It's a simple but
powerful way to learn about an object’s
brightness, color, and energy.

‘uoKrN|osau saroaduu
aunquade usbBue) e qeyl Bumoys Usiswieip
aumuade aua s1  pue yaBusipaem auyg. sty auaym
a

—lr=0
14 Rq usAiB s1 uornjosad
JgnBue ay | ‘aanquade ue ybnouya Buissed usym
spes.ads pue arem e se s30e QUBI LOOEH
‘20B4u23Ul 243 03 Jenolpuadaad
2|buke ayq si g pue eIpaw om1. 94q 4o
S901pul 2A190RU4E4 9] auelu puelu auaym

Zguis tu = lguis 'u
'$994B059(] UIY
Rq usyaung padojaasp pue ||aug paouaqs|iim
Rq paqiuosap ‘saoipul 9A1q08438.
AUBUBYHIP UMM EIpoLU usamaa] Buissed
usyMm uoI109dip saburyo 4P| 1LU0I10BI}TY «
‘uo1193|484 o a|bue aya
S| 49 pue @ouapioul o a|bue ayq silg auaym
‘o="0

‘plong
Rq paquosap 1541} ‘U0IQ03|4a4 4O 9|Pue ayaq
sjenbs aouspioul Jo 2|Bue ayg L0102 145 .
:s012do Jo sme| |EqUILLEPUNY |EUBASS
uo paseq si sadoosa|aq jo uoigeaado ay |

A refracting telescope uses lenses to
bend (refract) incoming light and bring it
to a focus. The primary lens, called the
objective lens, gathers light from a
distant object and forms an image at the
focal point. An eyepiece lens then
magpnifies this image for observation.

Objective lens
Focal point _ h

Eyepiece lens
b
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Refractors produce sharp and high-contrast
images, but their size is limited by lens weight
and optical aberrations such as chromatic
aberration. The materials used to manufac-
‘ture the lenses of a refracting telescope must
be homogeneous and isotropic to ensure high
image quality. This requirement arises
because light passes through the lens
material.
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A telescope is an optical instrument that
receives and concentrates light from distant
objects to form enlarged and more detailed
images. It uses lenses or mirrors to focus
electromagnetic radiation (light). Iit’s an
essential tool in astronomy for exploring the
Universe.

REFRACTOR

Lente objetivo
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REFLECTOR
https://concepto.ae/telescopio/

Telescopes collect and focus light from
distant stars and galaxies, but the
instruments attached to them do the
detailed work. They analyze the light, revealing
what celestial objects are made of, how they
move, and how they change over time.
Together, they turn faint traces of light into a
clearer picture of how the cosmos works.
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Answer

These figures show two
I UR S e Segmented telescopes;
James Webb Space
Telescope (JWST, see p.11)
and
(GRANTECAN see

SfSST Telescope=n
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The Universe in my pocket no 4&

This booklet was writtenin 2025 by
Alejandro Farah of the Instituto de
Astronomia, Universidad Nacional
Autdénoma de México and reviewed by
Grazyna Stasifiska of Paris Observatory
and Stan Kurtz of IRyA (Morelia).

Cover image: Gran Telescopio Canarias,
GTC

(Unless otherwise mnwnmmmn_u general credits: Wikipedia
and GNU Free Documentation License)
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The first practical telescope was buitt in
1808 by Hans Lippershey. A year later,
Galileo Galilei improved the design and pointed
his telescope at the sky. He discovered the
fourlargest moons of Jupiter, the phases of
Venus, and mountains on the Moon — findings
that changed our understanding of the
Cosmos.

Later, Isaac Newton developed the
reflecting telescope, using mirrors
instead of lenses, to overcome
chromatic aberration and improve image
quality.



