WHAT'S UP TONIGHT Planet Observing Guide

The Planets

Observing Guide = @' r @ .

‘Mercury to Neptune — what to expect “when to look, and how to |mage them

Planet observing — why and when

Planets are the most rewarding telescopic targets a beginner can choose. They're bright enough to ignore light
pollution entirely (Jupiter and Saturn look identical from a Bortle 2 dark site and a Bortle 8 inner city). They show
real surface detail in modest apertures — the cloud bands on Jupiter, the rings of Saturn, Mars's polar caps.
They reward time spent at the eyepiece because the view changes minute to minute as seeing varies, and night
to night as Jupiter rotates or Saturn's moons shuffle.

Three key terms make this guide make sense:

Opposition When a superior planet (Mars and outward) is directly opposite the Sun from Earth's
perspective — rises at sunset, transits at midnight, sets at sunrise. The planet is closest
and brightest around opposition. Happens roughly once a year for each superior planet
(except Mars, every 26 months due to its slow orbit).

Greatest elongation For inferior planets (Mercury, Venus) — when the planet appears farthest from the Sun in
our sky. Alternates between morning star (west elongation, visible before sunrise) and
evening star (east elongation, after sunset). The only time these planets are easy to find.

Conjunction When a planet appears close to the Sun in our sky (and effectively invisible). Inferior
conjunction = planet between Earth and Sun (Venus crescent phase, Mercury transit if
alignment is right). Superior conjunction = planet behind the Sun.

Each planet that follows has its own page covering basic facts, the best time to look, what to expect at different

apertures, and current/upcoming events. Pluto is included at the end despite its 2006 reclassification as a dwarf
planet — it remains a fascinating challenge target.
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Mercury =

Inner planet

Distance from Sun 0.39 AU avg

Diameter 4,879 km (0.38x Earth)
Sidereal period 88 days

Telescopic disk size 5"-13"

Maximum apparent magnitude -2.5

Color (telescopic) pale grey-tan

Best time to observe

Greatest elongations from the Sun — six per year, alternating morning and evening apparitions. Always low in twilight; never
visible in dark sky.

What you'll see

Naked eye Visible to the naked eye when at greatest elongation (~18—28° from Sun). Looks like a bright
twilight 'star' near the horizon.

Small scope (4-inch) Phases visible like the Moon — gibbous when distant, crescent when close. Disk too small
(under 10 arcsec) to show real surface detail in modest apertures.

Large scope (8-inch+)  Large apertures with steady seeing show subtle albedo features (Caloris basin region) — but
Mercury is genuinely hard at any aperture. The challenge is that the planet sits in turbulent
low-altitude atmosphere.

Imaging

200mm+ with high-frame-rate camera and stacking can reveal surface features. Daytime imaging (Mercury high in sky) is
more productive than twilight imaging.

When to look
Greatest elongations occur ~6x per year — check current ephemerides at IMCCE or Stellarium for next apparition.
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Venus =

Inner planet

Distance from Sun 0.72 AU avg

Diameter 12,104 km (0.95% Earth)
Sidereal period 225 days

Telescopic disk size 10"-66"

Maximum apparent magnitude -4.9

Color (telescopic) brilliant white-cream

Best time to observe
Greatest elongation (evening or morning star) and crescent phase near inferior conjunction. Phases cycle over 584 days.

What you'll see

Naked eye Brightest object in the sky after Sun and Moon. Visible in daylight if you know where to look.
Casts shadows on dark moonless nights.

Small scope (4-inch) Phases obvious — gibbous when far, crescent when close. The crescent at greatest
brilliancy is ~25% lit and 40 arcsec across — striking in any small telescope.

Large scope (8-inch+)  Surface invisible at any aperture (thick cloud cover). Specialized UV filters reveal vague
cloud features. The 'ashen light' on the dark side is debated — sometimes reported visually,
may be a contrast illusion.

Imaging
UV filters bring out cloud structure invisible in visual. Daytime imaging works well because Venus stays high in the sky. The
phases are easy to capture without tracking.

When to look
Best at greatest elongation (~46° from Sun) — alternates roughly every 9 months between morning and evening sky.
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Mars m

Inner planet

Distance from Sun 1.52 AU avg

Diameter 6,792 km (0.53% Earth)
Sidereal period 687 days

Telescopic disk size 3.5"-25"

Maximum apparent magnitude -2.9

Color (telescopic) deep orange-red

Best time to observe

Opposition — when Earth passes between Mars and the Sun. Happens every ~26 months. Disk size and brightness peak for
~2 months around opposition.

What you'll see

Naked eye Reddish-orange 'star' competing with brightest stars at opposition. Easily naked-eye most of
its 26-month synodic cycle.

Small scope (4-inch) Polar caps visible during favorable oppositions. Major dark albedo features (Syrtis Major,
Mare Acidalium) detectable in 4-inch+ at high magnification when disk is 15+ arcsec.

Large scope (8-inch+)  Detailed surface mapping in 8-inch+. Dust storms occasionally obscure features (global
storm 2018 covered the entire planet for months). The polar cap shrinks visibly through a
martian summer.

Moons

Phobos and Deimos exist but are mag-11 to 12 and lost in Mars's glare — only visible at maximum elongation with very large
apertures and an occulting bar.

Imaging
Lucky imaging (high frame rate cameras, ~5000 frames stacked) reveals far more detail than visual at any aperture.
1500-3000mm focal length plus 2x Barlow optimal.

When to look

Oppositions every ~26 months. The 'perihelic' oppositions (when Mars is closest to Sun simultaneously) are best — last great
opposition was 2018; next favorable around 2033—-2035.
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Jupiter

Outer giant
Distance from Sun 5.20 AU avg
Diameter 139,820 km (11x Earth)
Sidereal period 11.86 years
Telescopic disk size 32"-50"

Maximum apparent magnitude -2.9

Color (telescopic) cream with brown belts

Best time to observe
Opposition (annually, ~13 months between). Disk is large year-round but most striking 2—3 months either side of opposition.

What you'll see

Naked eye Among the brightest objects in the sky. Naked-eye 'star' rivalling Sirius. Steady, doesn't
twinkle (resolved disk).

Small scope (4-inch) Cloud bands obvious — the two darker Equatorial Belts visible in any telescope. Galilean
moons (lo, Europa, Ganymede, Callisto) visible in binoculars as 'stars' beside Jupiter,
changing position nightly.

Large scope (8-inch+)  Belt details — festoons, white ovals, the Great Red Spot (if facing Earth — Jupiter rotates in
10 hours so it's visible roughly half the time). Shadow transits of moons across the disk are
spectacular.

Moons

Four Galilean moons: lo (volcanically active, innermost), Europa (icy crust, possible subsurface ocean), Ganymede (largest
moon in solar system, bigger than Mercury), Callisto (most heavily cratered). Galileo first saw all four in January 1610.

Imaging
Single best planetary target. 1500-2500mm focal length with high frame rate camera produces images rivaling Hubble's from
the 1990s. Color cameras at 60—120 fps stacked at 1-5% selection.

When to look

Annual opposition shifts by about 30 days each year through the zodiac. Jupiter is in or near Taurus through 2026, moving
into Gemini and Cancer in subsequent years.
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Saturn =

Outer giant

Distance from Sun 9.58 AU avg

Diameter 116,460 km (9.4x Earth)

Q_ Sidereal period 29.5 years
— 15"-21"

Telescopic disk size
Maximum apparent magnitude 0.4

Color (telescopic) pale yellow-cream

Best time to observe

Opposition annually (~13 months between). Ring tilt cycles over 29.5 years (one Saturn year) — at maximum tilt Saturn is at
its most photogenic; at edge-on the rings nearly disappear.

What you'll see

Naked eye Bright yellow 'star' — naked-eye easily. Doesn't have the brilliance of Jupiter but is
unmistakable in the right sky region.

Small scope (4-inch) The rings. Any telescope at 50x or more shows the rings clearly as separate from the disk —
the moment that converts beginners into hobbyists. Titan (mag 8.5) visible as a 'star' to the
side.

Large scope (8-inch+)  Cassini Division (gap between A and B rings) visible in 4-inch+ at high power. Polar hexagon
and atmospheric bands subtle but detectable. Saturn's other moons — Rhea, Tethys, Dione,
lapetus, Mimas, Enceladus — visible in 8-inch+ as faint stars.

Moons

Titan is the showpiece — mag 8.5, larger than Mercury, with a thick atmosphere. Six other moons reach mag 10-12. lapetus
famously varies from mag 10 to 12 over its 79-day orbit because one hemisphere is dark and the other bright.

Imaging
Same lucky imaging technique as Jupiter. The rings make exposure tricky — bright rings vs darker disk requires HDR-style
processing. Cassini Division reliably resolves at 2000mm-+ in good seeing.

When to look

Ring opening reaches a maximum every ~15 years. The rings were edge-on March 2025 (briefly invisible!) and are slowly
reopening through the 2030s. Maximum northern tilt around 2032—-2033.
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Uranus =

Ice giant

Distance from Sun 19.2 AU avg

Diameter 50,724 km (4.0x Earth)
Sidereal period 84 years

Telescopic disk size 3.5"-3.9"

Maximum apparent magnitude 5.7

Color (telescopic) pale blue-green

Best time to observe
Opposition annually in November—December (slowly drifting earlier across decades).

What you'll see

Naked eye Just barely naked-eye at mag 5.7 from very dark sites — you wouldn't notice it unless you
knew exactly where to look. Sir William Herschel discovered it in 1781 thinking it was a
comet.

Small scope (4-inch) Visible as a small pale blue-green disk in 4-inch+ at moderate magnification — distinctly
non-stellar but no surface features.

Large scope (8-inch+)  Four largest moons (Titania, Oberon, Umbriel, Ariel) at mag 13-14 — visible with averted
vision in 10-inch+ from dark skies but easily lost in glare. The blue-green disc itself shows no
detail visually.

Moons

Five major moons named for Shakespeare and Pope characters. Titania (largest, mag 13.7), Oberon (mag 13.9), Umbriel
(14.5), Ariel (14.0), Miranda (16.2 — challenging).

Imaging
Long-exposure imaging with infrared or methane-band filters reveals subtle cloud features. Otherwise just a small disc.

When to look
Annual opposition in November. Next several years: late 2025, mid-November 2026, late November 2027.
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Neptune =

Ice giant

Distance from Sun 30.1 AU avg

Diameter 49,244 km (3.9x Earth)
Sidereal period 165 years

Telescopic disk size 2.3"-2.4"

Maximum apparent magnitude 7.8

Color (telescopic) deep azure blue
Best time to observe
Opposition annually in September.
What you'll see
Naked eye Not visible to the naked eye. Discovered in 1846 by Le Verrier's prediction and Galle's

observation — the only planet found by mathematical prediction rather than direct
observation.

Small scope (4-inch) Small bluish disc in 6-inch+ at high magnification. Smaller than Uranus and dimmer. Color
genuinely blue, more saturated than Uranus's green-blue tint.

Large scope (8-inch+)  Triton, Neptune's largest moon (mag 13.5), visible in 10-inch+ from dark skies — orbits
backwards (retrograde), suggesting it was a captured Kuiper Belt object.

Moons

Triton is the only major moon — mag 13.5, retrograde orbit, geologically active with nitrogen geysers (seen by Voyager 2 in
1989). The other moons are all under mag 18.

Imaging
Long focal length plus methane-band imaging can show occasional bright cloud features (like the Great Dark Spot, which
appears and disappears over decades).

When to look
Annual opposition in September. Recent oppositions: September 21, 2024; September 23, 2025; September 24, 2026.
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Pluto was discovered in 1930 by Clyde Tombaugh at Lowell Observatory and classified as the ninth planet for 76
years. In 2006, the International Astronomical Union adopted a new definition of ‘planet’ that requires a body to
have 'cleared the neighborhood of its orbit' — and Pluto, orbiting in the Kuiper Belt amid thousands of similar icy
bodies, doesn't qualify. It was reclassified as a dwarf planet. The decision remains controversial; many
astronomers, and many more amateurs, still consider Pluto a planet emotionally if not officially.

Either way, Pluto is worth observing. NASA's New Horizons flyby in July 2015 revealed a geologically active
world with nitrogen glaciers, towering water-ice mountains, and the famous heart-shaped Tombaugh Regio —
named for its discoverer. From an amateur scope, Pluto looks like a faint star, but knowing what it actually is
makes the observation meaningful.
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Pluto m [ DWARF PLANET

Dwarf planet

Distance from Sun 39.5 AU avg (currently ~36 AU)
Diameter 2,377 km (0.19x Earth, 0.66x Moon)
Sidereal period 248 years

Telescopic disk size 0.10"-0.11" (effectively stellar)

Maximum apparent magnitude 14.0

Color (telescopic) pale tan

Best time to observe

Pluto is too distant to show as a disk in any amateur telescope. Observing it means identifying a faint 'star' that moves slightly
from night to night against the background. Requires 8-inch+ aperture and dark skies; a 10-12 inch is more comfortable.

What you'll see

Naked eye Not visible to the naked eye or binoculars at any time.

Small scope (4-inch) A faint star-like point. Not visually distinguishable from a faint background star in a single
observation.

Large scope (8-inch+)  8-inch+ aperture at high power shows it as a mag-14 'star' alongside many similar
background stars. The way to confirm you're seeing Pluto is to sketch the field, return 1-3
nights later, and identify which 'star' has moved.

Moons

Pluto's largest moon Charon (mag 17) is almost as big as Pluto itself — they form a binary. Splitting them requires very large
apertures and specialized technique. The other small moons (Nix, Hydra, Kerberos, Styx) are all fainter than mag 23.

Imaging

Long-exposure imaging with a tracking mount reveals Pluto reliably. The moving-against-background motion is detectable
comparing images taken 24+ hours apart. Pluto is currently moving slowly through the Capricornus / Sagittarius region of the
sky.

When to look

Pluto is currently moving slowly through the Capricornus region. Best observation window mid-year when it's well-placed in
evening sky.
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Planet quick comparison

Side-by-side at a glance — useful for figuring out which planet to point at tonight.

Naked eye? Best aperture  Key feature Best when
Mercury Yes (twilight) 100mm-+ Phases Greatest elongation
Venus Brightest 'star’ 60mm-+ Phases Greatest elongation
Mars Yes (red) 100mm-+ Polar caps, dark areas Opposition (~26 mo)
Jupiter Yes (bright) 60mm+ Cloud bands, 4 moons Annual opposition
Saturn Yes (yellow) 60mm+ Rings, Titan Annual opposition
Uranus Mag 5.7 — very dark 100mm-+ Tiny blue-green disc Late autumn

site
Neptune No (mag 7.8) 150mm-+ Tiny blue disc September opposition
Pluto No (mag 14) 200mm-+ Star-like dot, moves over days  Mid-year, dark sky

Practical observing tips

Seeing matters more than A 4-inch refractor on a stable night shows more planetary detail than an 8-inch reflector

aperture

Magnification: 50x per
inch of aperture,
maximum

Use color filters

Image at high frame rate

Watch the moons — they
move

through turbulent air. Check the jet-stream forecasts on Meteoblue or Skippy Sky before
driving to a remote site. Suburban backyards often have steadier air than mountain
summits.

Beyond this, the image gets dim and mushy. A 100mm refractor maxes out around
200x; a 200mm reflector around 400x. Most nights, half of these limits gives a better
image than pushing to the max.

Yellow #12 enhances Mars's dark albedo features. Blue #80A brings out Jupiter's belts.
Variable polarizing filters tame Venus's glare. Cheap (~$15 each) and reusable.

Planetary imaging uses a totally different technique than deep-sky. Run a planetary
camera at 60-120 fps for 2-3 minutes (~10,000 frames), then stack the best 5-10% in
AutoStakkert or PIPP. This 'lucky imaging' technique freezes atmospheric distortion and
produces results that look like Hubble images.

Jupiter's four Galilean moons noticeably shift position over an hour or two. Catch a
shadow transit (one moon's shadow crossing the cloud tops) for a memorable observing
session. Sky & Telescope publishes daily Jovian moon position diagrams; many apps
do too.
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Saturn's rings open and The ring tilt cycles over 29.5 years. We're currently in a low-tilt phase — the rings
close appeared edge-on in March 2025 and are slowly reopening through the 2030s.

Maximum tilt around 2032. Every year looks slightly different — keep observing notes or
sketches.
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