Annular Eclipse

14 October 2023

Midland, TX
31.964522° N 102.14014° W

Timothy Parsons
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Times are UTC except as noted
Time format HHMM:SS
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Observation Location:
Annular Solar Eclipse of 2023 Oct 14 Midland, TX

Greatest Eclipse = 18:.00.40.6 TD (= 17:59:29.3 UT1)

Eclipse Magnitude = 0.9520 Saros Series = 134
Gamma = 0.3753 Saros Member = 44 of 71
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Circumstances at Greatest Eclipse: 17:59:29.3 UT1 cumstances at Greatest Duration: 18:13:09.2 UT1
Lat. = 11°22.1'N Sun Alt. = 67.9° Lat. = 08°14.6'N Sun Alt. = 66.8°
Long. = 083°06.1'W Sun Azm. = 208.0° Long. = 080°24.1'W Sun Azm. = 225.1°
Path Width = 187.4 km Duration = 05m17.2s Path Width = 191.1 km Duration = 05m17.8s
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Antumbral depth : 96.34% Magnitude at maximum : 0.97295
Path width : 195.1km Moon/Sun size ratio : 0.94781
Obscuration : 89.83% Antumbral velocity : 0.949km/s

Event (AT=69.2s) Date Time (UT) Alt Azi P V LC
Start of partial eclipse (C1) : 2023/10/14 15:18:26.5 +28.4° 121.9° 312° 12.0
Start of annular eclipse (C2) : 2023/10/14 16:43:20.6 +41.8° 141.7° 312° 12.5 +1.4s
Maximum eclipse (MAX) : 2023/10/14 16:45:48.7 +42.2° 142.4° 224° 03.5
End of annular eclipse (C3) : 2023/10/14 16:48:16.7 +42.5° 143.1° 137° 06.4 -7.5s
End of partial eclipse (C4) : 2023/10/14 18:21:51.6 +49.7° 175.1° 136° 07.3

4m56.1s (annular eclipse) HOMA
4m47.2s (lunar limb corrected) ®
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Data and graphs https://www.wunderground.com/history/daily/us/tx/midland/KMAF/date/2023-10-14
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Visual Astronomy
Equipment:

Oberwerk 20x65ED Deluxe Binoculars
iPad Pro 12.9” and pencil for sketching

Seymour Solar Filters
* ND5
*  Film
*  Friction mount specific to binoculars

Oberwerk 4000 Tripod
* Altitude-Azimuth
*  5000-series fluid head
* 3000-series aluminum legs

“ se¥m°ur Sola : l\‘\_,_r_r‘seymour sa'a

Stock images from www.oberwerk.com



Solar Photography
Equipment

Nikon P1000 point-and-shoot camera

Remote shutter (corded)

GPS time/location from SnapBridge on
Apple iPhone 7

3000mm equivalent max focal length (£8)
Most photos at 1800mm to 2200mm
Capture in 16MP JPEG and RAW

Seymour Solar Filter

ND5
Film
77mm screw-on

Oberwerk 4000 Tripod

Altitude-Azimuth
5000-series fluid head
3000-series aluminum legs

Solar filter stock image from www.seymoursolar.com
Camera and remote stock image from www.nikonusa.com



Pre-Eclipse

Sunspots visible, obvious in binoculars
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1518:19 -

1519:50

Contact 1

Predicted 1518:27




1643:17

Contact 2

Predicted: 1643:21

1643:19

1643:19



Greatest Eclipse
Predicted 1645:49

Circular shadows noted immediately before,
during, and after annularity.

Ambient light similar to early twilight.
Brighter than when sky is overcast.

No noted changes in insects/animals.

1646:04
(closest photo)




Greatest Eclipse:
Magnitude

Solar diameter=6.40 inch
Lunar diameter=6.05 inch

Observed magnitude = 0.945
Predicted magnitude = 0.973

1647:43
(better exposure)



Greatest Eclipse:

Obscuration

Solar diameter=6.40 inch
Solar area=32.17 in?

Lunar diameter=6.05 in
Lunar area =28.75 in?

Observed obscuration=0.894
Predicted obscuration=0.898

1647:43
(better exposure)



Greatest Eclipse:
Minimum Separation

Off centerline 9,436 feet
.. minimum separation not 0°

Solar distance =149,224,860km
Lunar distance=397,178km

tan1(2.876/397178) = 0.0004148°
Calculated separation = 1.49”

Center location in photo (inches, from top of slide):
Solar: 3.73

Lunar: 3.75
Separation:
Solar diameter 32’ = 6.30in
Separation: =0.02in*32’/6.30in
=0.102’
=6.10"

Observed separation 4x larger than predicted separation
* Late photo?

*  Pencil width error?

* Being bad at orbital mechanics/spherical geometry?

1646:04
(closest photo)




Contact 3

Predicted 1648:17
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1648:12

Lower limb detail

1648:12




Lunar Terrain
at C, and G

Mountains are dark spots on the lunar limb

Valleys are light spots on the lunar limb
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Not as bright-still partially obscured by mountain

1648:12

Mountain




Lunar Terrain
at C, and G

-

Mountains

1726:18

Also visible along limb during partial eclipse phase
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Contact 4

Predicted: 1821:52




Post Eclipse

Notice 42° apparent rotation over 3.07 hours
Due to rotation of camera, not sun
Measure using sunspot orientation:









