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Fresnel Diffraction
Moon's edge acts as straight edge in
vacuum of space
Roughness of limb not a serious problem

Diffraction patterns add linearly for
multiple components

Earth




F re S N e I D iffra ct i 0 N Dependencies on bandpass and geometry

The effect of afinite passband
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Adapted from: Michael Richmond, 2005, http:fspiff rit edu/nichmond/occultibesselfbessel html




Some Occulted Object Science
Potentials with a Sufficient SNR

Presence/absence of stellar
companions

Separations, PA, relative
luminosity

Stellar sizes

Limb darkening laws
Presence of plages and spots
Circumstellar disks
Detection of hot Jupiters

Your local advancing
lunar edge
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Lunar Occultations Examples

Theoretical diffraction light curves for different sized stars ( 0.1 to 30-mas)

Star size m ", limb darkening = 0, Bandpass 320-720nm
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L unar Occultations - Binaries

Theoretical diffraction light curves for three different binary systems
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491 FEKEL ET 4L: LUNAR OCCULTATIONS
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Journal of Double Star Observations Page 153

Vol 8 No. 2 April 1, 2010
D. Herald, et. al.

A New Double Star from Lunar Occultations: HIP 87306
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Figure 1: Light curves of Messner and Sandy on 2009 Aug 2. The step event is at a height of about 2500 on Messner’s curve, and
70 on Sandy’s curve.
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FiG. 1. A plot of the unpro-
cessed data for run 5103 on
HR 13%1. Each channel
number corresponds to a 5-ms
integration, The detected
photons per integrating unit
are shown. The binary nature
of HR 1391 is quite obvious.




Lunar Occultations - Spots

Theoretical diffraction light curves for a 30-mas star lacking spots(red),
and a dark spot (25%) leading (blue) and trailing (green) by 7.5-mas.

Star, spot sizes m ”, Spot = 25% of star, Up,Uc = 0, Bandpass 320-720nm
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Occultations
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Sample Event

a5 Lunar occultation predictions
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Predictions based on location and elevation

o' Moon map
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ding Equipment

Easycap video-to-USB
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ccultation Video

4 Light Measurement Tool for Occultation Observation using Vidieo Recorder [Limovie 0.9.29b]
File Edit Option

"FileName : Eastronomywideo010-061718 4 ¢ | _ |

40 03.0523N 075 31 .7803Ul T
02:23:23-008M06/18/10 e

41286, 4 845, 5469,94394 69 5C
2530, A2617,,4.359,, 8611,95138,69,8¢
2540, 14914, 4567,,8570,95358,69,5¢

s 1193.3,,,4.959,, 8560,95233,69,5¢
2560, . 1048.3,,5.058,,6409,95156,69,5¢
257.0,mm  A088.9,,4.363,,6449,95148 69 5¢

s, 206.6,,4.374,,8535,94777 69,8¢
2890, 14762, 5185, 6627 95028 69,5
2600, 11453, 5.243,,5449,94419 69 5¢

s 1377.1,,4.824, 5675,94383,69,5¢
2620, 13494, 5019, 8622,94017 69,5
263.0,m ™ 1627 7,,5.205,,8904,94065 69,5
264.0,m ™ 1286.5,,4.914,,8514,93434,69,5¢
265.0, ™ 10259, 4491, 6263,93558,69,5¢
2660, ™ 9497, 4 658,,3150,93470,69,39:
267.0,m ™ A019.3,,4.496,,5234,93262,69,5¢

2680, ™ 8511, 4577,,3158,93555,69,39z
2690, 1082.6,,4.568,,6313,93472,69,5¢
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Light Curve

==Grﬂ|]h

Analyzed file name [ zc 118468 3.5magd. awi] Phatometiy in each Frarrf
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hile name : 201006812 Lunar Eruce Holenstein ILOCZO00S. dat
Beduction date : Thursday, Lacast 12, Z0l0

Ephemeris : DE414/LE414 with DE4Z3/LE4Z3

Limk hasis : Faouya {0.2Zdeg resolution}

0-C bhasis=s © limh correction applied

Telescopes:

Aperture Longitude Latitude
I o ! " o ! "
45 75 31 46 +40 3 3.
£5 75 31 43 +40 3 Z.
Z0 75 31 48 +40 3 0.
Z0 75 2E 1. +3% L& 39,

Tel Obserwer Star No. PhGrMrCelb

llz488 . LD
llzd4es . LD
11zl . LD
Le0 . LD
E4E . LD

L LD
E TEdb:z . LD
X oog[0vvy . LD
X ogggzd . LD
X g50Ll . LD

L 2370 . D
lez832e . LD

Explanation of columns 'PhGrMrCeDlb'
— Phase of the ewent.
lst character I = disappear, B = reappear, B = blink, F = flash, M = His=s
Znd character I = dark limh, B = bright limh, T = in umbra of lunar eclipse
G if the ewent is during a graze
Method of timing and recording. Main types are:
G = wideo with time insertion, W = wideo with other time linking
% = wisual using a stopwatch, T = wisual using a tape recorder, E = eye/fear

Certainty. 1 = certain, £ = may be spurious, 3 = most likely spurious
Double star indication — West, East, MNorth, South, Brighter, Fainter




Demosi(time permitting)
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pe, Mirror, & Instrument
Developments, eds. Genet, Johnson, & Wallen, (Payson, AZ:
Collins Foundation Press) 2010
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