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Lunar Libration Calendar 2024

Image credit NASA, Artemis 1 Mission.



Notes
• Lunar ephemeris and libration angles are given for 00:00 UT.

• Listed are dates on which libration in either latitude or longitude exceeds ± 6.5º.

• Source of monthly lunar data is NASA/GSFC.

• Libration is no benefit for imaging when the lunar phase is unfavorable, that is when far-side lunar features that libration brings into view are on the night side of the moon. 
Lunar phase icons are included for easier judgement.

• This document is authored in PowerPoint and saved as PDF.

• This document is made for hobbyists. No liability assumed whatsoever for the correctness of data and information provided herein. Do not rely on this document in critical 
situations.

Summary: Libration is the cyclic variation in the apparent position of the Moon perceived by Earth-bound observers and caused by changes between the orbital and rotational planes of 

the moon. There are four types of lunar libration: optical, physical, parallax, and diurnal.

2023-11-22 10:02 UTC - Celestron C8, ASI290MM, IR642nm filter
3-pane mosaic centered on Mare Humorum



◀ Libration affects the shape of northerly and southerly craters.

Optical Lunar Libration

The term libration originates from the 
Latin for "balance scale" (as does the 
constellation Libra) and refers to the 
way such a scale tips up and down on 
alternating sides. Thanks to the moon's 
libration (wobbling effect), 59% of its 
surface is observable from Earth (of 
course 50% at a time). Libration occurs 
in both lunar latitude and longitude. The 
maximum libration angle in latitude is: 
1.54º (equator to ecliptic inclination) 
plus 5.15º (ecliptic to orbital plane 
inclination) = 6.69º. In longitude it goes 
up to 7.9º. Libration brings far side 
features or parts of them into view, such 
as the entire Mare Humboldtianum at 
the northeastern edge above the better 
known Mare Crisium. In the southern 
hemisphere crater Bailly and the eastern 
features of Mare Orientale come into 
view. Maximum librations occur about a 
week after perigee and apogee. 



Super Moons in 2024

Date & Time: September 18, 03:36 UT
Popular Name: Harvest Moon
Phase:  99.9% (15.045d)
Diameter:  33.417 arc minutes
Distance:  357,470 km (28.024 EarthØ)
Right Ascension: 23h 45m 25.2m
Declination: -02° 38’ 52.8"
Constellation: Pisces
Sub-Earth Longitude: -0.714º
Sub-Earth Latitude: 1.281º
Position Angle: 338º

Data for 03:00 UT

Date & Time: October 17, 12:27 UT

Popular Name: Hunter’s Moon
Phase:  99.9% (14.716d)
Diameter:  33.423 arc minutes
Distance:  357,389 km (28.017 EarthØ)
Right Ascension: 01h 28m 38.3s
Declination: 11° 4’ 16.7"
Constellation: Pisces
Sub-Earth Longitude: 1.142º
Sub-Earth Latitude: -2.17º
Position Angle: 340°

Data for 12:00 UT

Lunar Eclipses in 2024
24~25 Mar 2024: penumbral Lunar Eclipse,

duration: 04h 39m 11s

17~18 Sep 2024: partial Lunar Eclipse,

duration: 04h 6m 20s

Partial eclipse of Nov 19, 2021



2023-11-28 12:59 UTC - Celestron C8, Uranus-C, UV/IR-Cut
Jupiter is inserted to image scale.

Photo: Lunar limb with Jupiter



07 Jan 2024 15.0019 -19.4844 30.79' 387930 0.973 3.036° -6.65° 15.0° 25.019 23.36° Lib

08 Jan 2024 15.8925 -23.6197 31.26' 382151 1.018 4.275° -6.77° 10.9° 26.019 15.14° Sco

24 Jan 2024 7.0054 27.7262 30.14' 396335 0.912 -6.549° 4.594° 6.1° 12.502 96.89° Gem

25 Jan 2024 7.918 25.8669 29.93' 399136 0.893 -6.528° 3.85° 10.9° 13.502 99.28° Gem

January
Date R.A. [hrs] Dec [°] Angular 

Size
Distance [km] Tidal Force Libration

in Latitude
Libration

in Longitude
Position 

Angle
Age [d] Phase Const Icon



2023-11-23 11:01 UTC - Celestron C8, ASI290MM, ERF filter
Mare Humorum

Photo: Mare Humorum



03 Feb 2024 14.6975 -18.0666 30.30' 394254 0.927 2.869° -6.973° 16.2° 22.502 49.84° Lib

04 Feb 2024 15.5389 -22.3973 30.72' 388863 0.966 4.103° -7.583° 12.6° 23.502 39.83° Lib

05 Feb 2024 16.4556 -25.776 31.20' 382829 1.012 5.167° -7.769° 8.0° 24.502 29.92° Sco

06 Feb 2024 17.4482 -27.8436 31.72' 376540 1.064 5.986° -7.466° 2.6° 25.502 20.56° Oph

07 Feb 2024 18.4997 -28.2555 32.24' 370475 1.117 6.483° -6.651° 356.7° 26.502 12.31° Sgr

08 Feb 2024 19.5759 -26.7905 32.71' 365159 1.167 6.591° -5.352° 350.8° 27.502 5.77° Sgr

16 Feb 2024 3.0277 20.0054 31.66' 377305 1.057 -3.538° 6.779° 345.1° 6.042 43.36° Ari

17 Feb 2024 3.9446 24.1639 31.21' 382747 1.013 -4.76° 6.981° 349.3° 7.042 54.12° Tau

18 Feb 2024 4.8862 26.9623 30.80' 387858 0.973 -5.703° 6.862° 354.2° 8.042 64.39° Tau

February
Date R.A. [hrs] Dec [°] Angular 

Size
Distance [km] Tidal Force Libration

in Latitude
Libration

in Longitude
Position 

Angle
Age [d] Phase Const Icon



2023-11-23 11:59 UTC - Celestron C8, ASI290MM, ERF filter
Creter Clavius, Jupiter is inserted to image scale.

Photo: Jupiter above Clavius



02 Mar 2024 15.2765 -21.3916 30.25' 394875 0.923 3.993° -7.149° 13.8° 21.042 66.49° Lib

03 Mar 2024 16.1491 -25.0164 30.63' 389994 0.958 5.082° -7.776° 9.6° 22.042 56.72° Sco

04 Mar 2024 17.0903 -27.4845 31.08' 384414 1.000 5.948° -8.028° 4.6° 23.042 46.38° Oph

05 Mar 2024 18.0917 -28.4869 31.57' 378399 1.048 6.523° -7.844° 359.0° 24.042 35.85° Sgr

06 Mar 2024 19.13 -27.7782 32.08' 372320 1.101 6.747° -7.186° 353.2° 25.042 25.62° Sgr

07 Mar 2024 20.1726 -25.2596 32.58' 366646 1.152 6.568° -6.056° 347.9° 26.042 16.29° Cap

15 Mar 2024 3.6443 23.1256 31.85' 375050 1.077 -4.585° 6.947° 347.8° 4.625 27.63° Tau

16 Mar 2024 4.6087 26.4581 31.33' 381256 1.025 -5.641° 7.325° 352.7° 5.625 37.88° Tau

17 Mar 2024 5.5834 28.2343 30.85' 387227 0.978 -6.367° 7.301° 358.1° 6.625 48.33° Tau

18 Mar 2024 6.5472 28.4413 30.43' 392619 0.938 -6.754° 6.92° 3.5° 7.625 58.51° Aur

19 Mar 2024 7.478 27.183 30.07' 397201 0.906 -6.81° 6.236° 8.6° 8.625 68.09° Gem

20 Mar 2024 8.3605 24.648 29.80' 400848 0.882 -6.556° 5.307° 12.9° 9.625 76.77° Cnc

30 Mar 2024 15.9248 -24.2905 30.34' 393774 0.930 4.941° -6.691° 10.8° 19.625 80.54° Sco

31 Mar 2024 16.8378 -27.0524 30.66' 389617 0.960 5.853° -7.202° 6.0° 20.625 71.92° Sco

March
Date R.A. [hrs] Dec [°] Angular 

Size
Distance [km] Tidal Force Libration
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2023-11-03 15:40 UTC - Celestron C8, Uranus-C, UV/IR-Cut
Jupiter is inserted to image scale.

Photo: Jupiter above Mare Imbrium



April
Date R.A. [hrs] Dec [°] Angular 

Size
Distance [km] Tidal Force Libration

in Latitude
Libration

in Longitude
Position 

Angle
Age [d] Phase Const Icon

01 Apr 2024 17.8055 -28.4508 31.03' 384931 0.996 6.491° -7.405° 0.7° 21.625 62.16° Sgr

02 Apr 2024 18.8086 -28.2642 31.45' 379854 1.036 6.801° -7.261° 355.0° 22.625 51.6° Sgr

03 Apr 2024 19.8199 -26.3853 31.89' 374612 1.080 6.741° -6.743° 349.7° 23.625 40.64° Sgr

13 Apr 2024 5.2337 27.808 31.46' 379764 1.037 -6.188° 6.865° 356.1° 4.236 22.65° Tau

14 Apr 2024 6.2326 28.5681 30.95' 385908 0.988 -6.695° 6.983° 1.7° 5.236 32.17° Aur

15 Apr 2024 7.199 27.7337 30.50' 391629 0.946 -6.846° 6.697° 7.0° 6.236 42.12° Gem

16 Apr 2024 8.1129 25.5107 30.12' 396583 0.911 -6.665° 6.054° 11.7° 7.236 52.1° Cnc

29 Apr 2024 18.5718 -28.406 31.18' 383174 1.010 6.717° -6.167° 356.4° 20.236 75.94° Sgr

30 Apr 2024 19.5711 -26.9484 31.49' 379303 1.041 6.734° -5.904° 351.0° 21.236 66.19° Sgr



2023-11-23 10:46 UTC - Celestron C8, ASI290MM, UV/IR-Cut filter
Northern Mare Imbrium with Sinus Iridum.

Photo: Northern Mare Imbrium



May
Date R.A. [hrs] Dec [°] Angular 

Size
Distance [km] Tidal Force Libration

in Latitude
Libration

in Longitude
Position 

Angle
Age [d] Phase Const Icon

12 May 2024 6.842 28.1259 30.97' 385690 0.990 -6.734° 6.164° 5.1° 3.86 17.89° Gem

13 May 2024 7.7973 26.3288 30.54' 391124 0.949 -6.649° 5.936° 10.1° 4.86 26.48° Gem

26 May 2024 18.3276 -28.3986 31.26' 382193 1.017 6.556° -5.154° 357.8° 17.86 93.41° Sgr

27 May 2024 19.339 -27.2975 31.51' 379088 1.043 6.627° -4.791° 352.2° 18.86 87.08° Sgr



2023-10-29 14:32 UTC - Celestron C8, 2.5x Powermate (barlow), Uranus-C, UV/IR-Cut
Jupiter above Mare Humboldtianum is inserted to image scale.

Photo: Jupiter above Mare Humboldtianum



June
Date R.A. [hrs] Dec [°] Angular 

Size
Distance [km] Tidal Force Libration

in Latitude
Libration

in Longitude
Position 

Angle
Age [d] Phase Const Icon

08 Jun 2024 6.4529 28.3121 31.21' 382741 1.013 -6.565° 5.24° 2.9° 1.474 2.82° Aur

09 Jun 2024 7.4387 27.0352 30.83' 387494 0.976 -6.57° 5.299° 8.2° 2.474 7.29° Gem

23 Jun 2024 19.0407 -27.6995 31.72' 376552 1.064 6.548° -4.548° 353.9° 16.474 98.7° Sgr



2023-11-22 09:52 UTC - Celestron C8, ASI290MM, IR642nm filter
Crater Copernicus.

Photo: Crater Copernicus



July
Date R.A. [hrs] Dec [°] Angular 

Size
Distance [km] Tidal Force Libration

in Latitude
Libration

in Longitude
Position 

Angle
Age [d] Phase Const Icon

06 Jul 2024 7.0985 27.5953 30.85' 387190 0.979 -6.542° 4.958° 6.4° 0.043 0.19° Gem

20 Jul 2024 18.6544 -28.177 31.77' 375969 1.069 6.576° -5.468° 356.0° 14.043 97.17° Sgr



2023-11-22 09:49 UTC - Celestron C8, ASI290MM, IR642nm filter
Centered on crater Deslandres

Photo: Crater Deslandres



August
Date R.A. [hrs] Dec [°] Angular 

Size
Distance [km] Tidal Force Libration

in Latitude
Libration

in Longitude
Position 

Angle
Age [d] Phase Const Icon

01 Aug 2024 5.8368 28.4129 31.01' 385202 0.994 -6.516° 5.568° 359.3° 26.043 12.5° Tau

02 Aug 2024 6.8216 28.0418 30.73' 388681 0.967 -6.622° 5.491° 4.8° 27.043 6.45° Gem

14 Aug 2024 16.2875 -25.8623 30.51' 391534 0.946 5.767° -6.644° 9.1° 9.533 63.53° Sco

15 Aug 2024 17.2334 -27.9537 30.96' 385882 0.989 6.382° -6.946° 4.0° 10.533 73.1° Oph

16 Aug 2024 18.2344 -28.5435 31.45' 379875 1.036 6.68° -6.807° 358.4° 11.533 81.96° Sgr

17 Aug 2024 19.2643 -27.4197 31.94' 373958 1.086 6.611° -6.21° 352.7° 12.533 89.6° Sgr

27 Aug 2024 4.6184 26.834 31.47' 379579 1.039 -6.103° 6.648° 352.6° 22.533 43.49° Tau

28 Aug 2024 5.6109 28.4324 31.09' 384258 1.001 -6.608° 6.822° 358.0° 23.533 33.07° Tau

29 Aug 2024 6.5956 28.4026 30.74' 388637 0.968 -6.758° 6.717° 3.5° 24.533 23.65° Aur

30 Aug 2024 7.5467 26.8455 30.43' 392609 0.939 -6.567° 6.354° 8.7° 25.533 15.54° Gem



2023-11-23 09:43 UTC - Celestron C8, ASI290MM, IR642nm filter
Montes Apenninus

Photo: Montes Apenninus



September
Date R.A. [hrs] Dec [°] Angular 

Size
Distance [km] Tidal Force Libration

in Latitude
Libration

in Longitude
Position 

Angle
Age [d] Phase Const Icon

11 Sep 2024 16.9068 -27.5401 30.44' 392425 0.940 6.362° -7.081° 5.9° 7.92 47.55° Oph

12 Sep 2024 17.8663 -28.6463 30.88' 386849 0.981 6.748° -7.442° 0.5° 8.92 57.78° Sgr

13 Sep 2024 18.8621 -28.1803 31.38' 380734 1.029 6.795° -7.388° 355.0° 9.92 68.01° Sgr

14 Sep 2024 19.8679 -26.03 31.90' 374466 1.082 6.467° -6.884° 349.7° 10.92 77.75° Sgr

23 Sep 2024 4.333 26.1638 32.03' 372962 1.095 -6° 6.983° 351.0° 19.92 69.17° Tau

24 Sep 2024 5.3486 28.2614 31.54' 378799 1.045 -6.608° 7.577° 356.5° 20.92 58.53° Tau

25 Sep 2024 6.3556 28.6427 31.07' 384533 0.999 -6.837° 7.769° 2.2° 21.92 47.85° Aur

26 Sep 2024 7.3262 27.418 30.64' 389841 0.959 -6.706° 7.584° 7.5° 22.92 37.57° Gem

27 Sep 2024 8.2411 24.8125 30.28' 394506 0.925 -6.251° 7.067° 12.1° 23.92 28.07° Cnc



2023-11-23 09:46 UTC - Celestron C8, ASI290MM, IR642nm filter
Centered on crater Cassini

Photo: Vallis Alpes and crater Cassini



October
Date R.A. [hrs] Dec [°] Angular 

Size
Distance [km] Tidal Force Libration

in Latitude
Libration

in Longitude
Position 

Angle
Age [d] Phase Const Icon

09 Oct 2024 17.5897 -28.4975 30.41' 392864 0.937 6.695° -6.872° 2.1° 6.216 32.04° Oph

10 Oct 2024 18.5537 -28.5099 30.80' 387907 0.973 6.831° -7.26° 356.7° 7.216 41.9° Sgr

11 Oct 2024 19.5295 -26.9496 31.24' 382370 1.016 6.62° -7.306° 351.4° 8.216 52.38° Sgr

12 Oct 2024 20.4948 -23.8239 31.73' 376514 1.064 6.044° -6.971° 346.7° 9.216 63.09° Cap

21 Oct 2024 4.9775 27.6624 32.22' 370806 1.114 -6.408° 6.835° 354.4° 18.216 82.97° Tau

22 Oct 2024 6.0244 28.6628 31.69' 376970 1.060 -6.763° 7.618° 0.3° 19.216 73.79° Aur

23 Oct 2024 7.0377 27.9012 31.17' 383249 1.009 -6.728° 7.933° 5.9° 20.216 63.8° Gem

24 Oct 2024 7.9908 25.6176 30.69' 389195 0.963 -6.343° 7.796° 10.9° 21.216 53.55° Gem

25 Oct 2024 8.873 22.1289 30.28' 394465 0.925 -5.658° 7.257° 14.9° 22.216 43.47° Cnc



2023-11-03 16:37 UTC - Celestron C8, ASI290MM, IR642nm filter
Centered on crater Clavius. Jupiter is inserted to image scale.

Photo: Jupiter over rugged limb



November
Date R.A. [hrs] Dec [°] Angular 

Size
Distance [km] Tidal Force Libration

in Latitude
Libration

in Longitude
Position 

Angle
Age [d] Phase Const Icon

05 Nov 2024 17.369 -28.1823 30.24' 395009 0.922 6.535° -5.579° 3.4° 3.467 11.3° Oph

06 Nov 2024 18.3222 -28.5368 30.52' 391407 0.947 6.723° -6.092° 358.1° 4.467 18.43° Sgr

07 Nov 2024 19.2851 -27.3669 30.84' 387350 0.977 6.58° -6.379° 352.8° 5.467 27.02° Sgr

18 Nov 2024 5.5802 28.3438 32.26' 370289 1.119 -6.549° 5.953° 357.7° 16.467 93.74° Tau

19 Nov 2024 6.6391 28.26 31.78' 375940 1.069 -6.638° 6.845° 3.7° 17.467 87.26° Aur

20 Nov 2024 7.6454 26.4557 31.27' 382004 1.019 -6.345° 7.271° 9.1° 18.467 79.2° Gem

21 Nov 2024 8.5772 23.2617 30.79' 387991 0.972 -5.723° 7.223° 13.6° 19.467 70.13° Cnc

22 Nov 2024 9.4317 19.0459 30.36' 393468 0.932 -4.834° 6.738° 17.1° 20.467 60.5° Leo



Photo: Sinus Medii

2023-11-03 16:29 UTC - Celestron C8, ASI290MM, IR642nm filter
Centered on Sinus Medii



December
Date R.A. [hrs] Dec [°] Angular 

Size
Distance [km] Tidal Force Libration

in Latitude
Libration

in Longitude
Position 

Angle
Age [d] Phase Const Icon

03 Dec 2024 18.0888 -28.4605 30.57' 390732 0.952 6.584° -4.952° 359.4° 1.735 3.28° Sgr

16 Dec 2024 6.1802 28.4206 32.04' 372811 1.096 -6.545° 4.978° 1.1° 14.735 99.3° Aur

30 Dec 2024 17.7851 -28.3941 30.69' 389262 0.963 6.543° -4.751° 1.2° 28.735 1.16° Sgr



Strawberry Moon
on June 4, 2023



Pixel Size

The larger a pixel the more light it can collect during a given duration hence 
requiring less exposure time, while also allowing longer exposure times since 
it takes more photons to saturation (full well capacity). Smaller pixels gather 
less light and are saturated faster which can result in blooming. Typical pixel 
sizes are from 2.4μm to 6μm. Smaller pixels provide higher image resolution 
per millimeter of sensor size and are best for short focal length telescopes. 
The resulting pixel (image) scale in arc seconds per pixel is obtained by:

206.265 * pixel size [μm] / fl [mm]

Atmospheric seeing largely determines how much pixels a star will cover, in 
that pixel (image) scale should be taken with a grain of salt. Most cameras 
allow 2x2 'binning' to double pixel size and quadruple pixel area 
electronically while rendering the image accordingly smaller. Binning enables 
higher sensitivity thus shorter exposure times which can be useful for 
focusing faint objects before imaging without binning. Another welcome 
advantage of 2 x 2 binning is the twice better signal-to-noise ratio, SNR:

Sqrt(4) = 2

Some cameras allow 2 x 2, 3 x 3 and 4 x 4 binning.

Quantum Efficiency

Quantum efficiency, QE, in percent is the fraction of received photons that the 
sensor is capable of converting to electrons and is measured against 
wavelength. The latest image sensors feature improved noise characteristics 
while performing at around 90% QE, therefore achieving high sensitivity and a 
wide dynamic range. The higher this "signal-to-noise ratio, SNR, the cleaner 
the images.

Chip Size

The chip dimensions mated with a given focal length of an optical train (telescope) 
determines the field of view (FOV), or how much area of the sky is captured. It can be 
determined by:

fov = 2 * Atan(length / (2 * fl)) * 57.296

whence,

length = width, height or diagonal of the sensor typically in millimeters

fl = focal length in millimeters

The diagonal size of a sensor can be determined by:

d = Sqrt(width * width + height * height)

The larger the chip area, the more computation power is required, meaning that 
smaller chips provide higher video frame rates. A "region of interest", ROI, can be set 
electronically to reduce the effective area for processing in order to achieve faster 
videos which are crucial for imaging the planets (and the moon) at high magnification. 
For this reason, "planetary cameras" contain small sensors. Note that you may need to 
crop stacking artifacts. Stacking software offers "drizzling" or "resampling" by which 
image size can be increased (PC memory capacity permitting).

CMOS Cameras



Part Number Pixel Size Resolution [px] Sensor Size    QE Full-well ADC

Sony IMX071 4.78µm 4944 x 3284 23.6 x 15.6mm ~50% 46k e- 14-bit

Sony IMX094 4.88µm 7376 x 4928 36 x 24mm ~56% 52k e- 14-bit

Sony IMX128 5.97µm 6032 x 4032 36 x 24mm ~53% 74k e- 14-bit

Sony IMX174 5.86µm 1936 x 1216 11.3 x 7.1mm ~77% 24.8k e- 12-bit

Sony IMX178 2.40µm 3096 x 2080 7.4 x 5mm ~81% 15k e- 14-bit

Sony IMX183 2.40µm 5496 x 3672 13.2 x 8.8mm ~84% 15k e- 12-bit

Sony IMX193 3.76µm 6024 x 4024 22.6 x 15.2mm ~74% 36k e- 14-bit

Sony IMX224 3.75µm 1304 x 976 4.8 x 3.6mm ~75% 19.2k e- 12-bit

Sony IMX249 5.86µm 1920 x 1200 11.3 x 7.1mm ~77% 32k e- 12-bit

Sony IMX290 2.90µm 1936 x 1096 5.6 x 3.2mm ~80% 14.6k e- 12-bit

Sony IMX294 4.63µm 4144 x 2822 19.1 x 13mm ~90% 66k e- 14-bit

Sony IMX347 2.90µm 2712 x 1538  7.86 x 4.46mm TBA TBA 12-bit

Sony IMX385 3.75µm 1936 x 1096 7.4 x 4.1mm ~80% 18.7k e- 12-bit

Sony IMX429 4.50µm 1944 x 1472 8.75 x 6.6mm ~79% 25k e- 12-bit

Sony IMX432 9.00µm 1608 x 1104 14.5 x 9.9mm ~79% 97k e- 12-bit

Sony IMX455 3.76µm 9568 x 6380 36 x 24mm ~91% 51.4k e- 16-bit

Sony IMX462 2.90µm 1936 x 1096 5.6 x 3.2mm ~80% 14.6k e- 12-bit

Sony IMX464 2.90µm 2712 x 1538 7.9 x 4.5mm ~90% 12k e- 12-bit

Sony IMX482 5.80µm 1920 x 1080 11.1 x 6.2mm ~85% 51.5k e- 12-bit

Sony IMX485 2.90µm 3840 x 2160 11.1 x 6.2mm ~85% 13k e- 12-bit

Sony IMX492 2.32µm 8192 x 4320 19.1 x 13mm ~90% 66k e- 12-bit

Sony IMX533 3.76µm 3008 x 3008 11.31 x 11.31mm ~91% 73k e- 14-bit

Sony IMX571 3.76µm 6244 x 4168 23.5 x 15.7mm ~91% 50k e- 16-bit

Sony IMX585 2.90µm 3840 x 2160 11.2 x 6.3mm ~91% 38.8k e- 12-bit

Sony IMX662 2.90µm 1936 x 1100 5.6 x 3.2mm ~91% 37.8k e- 12-bit

Sony IMX664 2.90µm 2704 x 1540 7.4 x 4.5mm ~91% 37.8k e- 12-bit

Sony IMX676 2.00µm 3536 x 3536  7.1 x 7.1mm  TBA TBA 12-bit

Sony IMX678 2.00µm 3840 x 2160 7.7 x 4.3mm ~91% 38.5k e- 12-bit

Sony IMX715 1.45µm 3840 x 2160 5.6 x 3.2mm ~80% 5.7k e- 12-bit

Some Camera Sensors

Example cameras:

Top: Neptune-M (IMX178) 

Right: Uranus-C (IMX585)



Permeability of the Sony IMX585 image sensor which is highly sensitive to infrared. 

Example: UV/IR-Cut filter.

Example: IR pass filter.

Importance of Filters
Modern CMOS planetary cameras are sensitive to both visual and infrared 

wavelengths which must be separated in order to avoid washed out images. 
When imaging the moon either an UV/IR-Cut filter is employed to block 
infrared or an infrared pass filter to block visual light. 

    Since the UV/IR-Cut filter passes more light exposure times are usually 
short or gain can be reduced, while infrared pass filters require a bit longer 
exposures or higher gain. Infrared wavelengths are less prone to poor seeing 
but provide less resolution. UV/IR-Cut filters are typically used when seeing is 
favorable.

An infrared pass filter with an opening wavelength of around 640nm is a 
good compromise for most seeing conditions in particular on a monochrome 
camera.



Overview: In this e-book provided for free in PDF format the author shares his experience 
and tips on capturing images of the Moon with an 8-inch Schmidt-Cassegrain telescope and 
a planetary cameras. 

Lunar Facts: Explanation of the lunar structure, geology, history, composition, seismic 
activities and comparisons with terran features.

Equipment: The author introduces necessary equipment for lunar imaging, such as 
telescopes, mounts, cameras, filters, computer, and software. He also discusses the pros 
and cons of different types of telescopes and cameras, plus some useful tips for 
accessories.

Processing: The author explains the basic steps for post-processing an image stack file in 
Photoshop, such as cropping, rotating, adjusting levels, sharpening, and resizing. He also 
covers some advanced topics, such as sampling, drizzle, mosaics, and mineral moon.

Imaging Events: Illustrated with his own work the author highlights some rewarding 
imaging events and results which are influenced by the Moon’s libration and phases as well 
as super moons and other phenomena. Also included are lunar maps, description of Apollo 
landing sites, and more.

e-Book
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