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The SAC being lowered by the dome crane.
Picture: Lisa Crause

1 322R 20S01S& 27 IKS {1/ LI2ofSYa 01y
0S T2izyR ty 5l SHNI-EK hi52y23KdSkE
LIFISH 0KGLIYkk @ & atal-tiol-00lI-kUESI-R Y lyk
FAESaka0ASYO0Sktdzofl0l-ii2yakTTodhnHAT
MILURTE Ly alzY' Y HIE (KSe T2dzyR LI2on
[SY'a oliK (KS WISIFI0S 27 IKS {1/ (2 IKS
b2ymw2il-ay3 {ild0iiZiS I'yR (KS 2LJa0a
YSSRSR (2 OS NStlaySRy  ¢KS USOKyMm
OlIf 02YLfSEleSa ly 02K RSiSIYiyly3d
iKS LN2ofSYd IyR NSai2iy3 IKS {1/ ii2
o2 ly3 2IRSI HIS y2yiigil£ IyR SHySR
5l 5HNI-EK hi52y23KdS KS DIt aSRIHI
LNS&SYUSR i I+ /IS /SYllS Y'SSay3 Iy
V(730280 KA ESHI cab 144! 20 ThV2a b
mnz W00 HAMME Litmchut

214

|

The RSS about to be lowered onto the SALT
prime focus payload. Picture: Lisa Crause
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Moonset Lag with Arc of Light Predicts Crescent Visibility

JAR Caldwell
McDonald Observatory, University of Texas at Austin
82 Mt Locke Rd, McDonald Observatory, TX 79734 USA

Abstract: | investigate the question of crescent visibility relying on modern
data. The specific focus is a promising criterion for visibility when viewing by
naked eye or binoculars (as later specifically defined), although telescopic ob-
servation will also be taken into consideration. The criterion makes use of the
moonset lag (delay between sunset and moonset), together with auxiliary in-
put based on the arc of light (angular separation between the Sun and Moon).
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Figure 1. The moonrise/set lag (viz. lag) versus the
arc of light (viz. arcl) for positive visual sightings
(squares) and positive binocular sightings (X points).
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Figure 2. As Fig. 1 but also with Danjonés Limit (dot-
ted vertical band), simulated possible range of lag:arcl
for absolute latitude 0-35A observers (bracketed by the
two diagonal lines with cross-dashes), and for absolute
latitude 45-55A observers (filling in the rectangle above

and right of the two lines with dotted circles).
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Figure 3. Three criterion lines (A), (B), (C) as described
in the text, give interpretation to the crescent visibility
implications from combining the moonset lag and the
arc of light as indicators.
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Appendix A
36 Critical Positive Visual Crescent Sightings in 24 Data Columns

02 03 04 05 06 g7 o8 09 10 11 12 13 14 15 16 17 1§ 19 20 2 22 23 24

04 28 31 71 24 34 01 28 01 34 13 5 14 28 2 22 14 10 43 18 46 6.82
04 06 20 73 05 33 40 06 03 33 13 14 00 1 2 6 38 31 7.22
0 01 32 34 31 24 29 21 47 15 15 58 12 32 -3 24 36 -14 52 19.50

H

&=
=]
o]

01 31 37 51 42 32 36 02 10 48 03
09 27 41 -111 00 32 24 26 03 09 01
10 26 42 50 10 33 15 95 12 50 13
01 22 44 03 42 32 30 21 21 05 17

02 52
oL 57
14 36
17 52

[=]
=]
o
4
-
=
o
&1
-
©
"=
<]

-24 53 16.61

-3 40 13.18
-16 50 14.93
21 10 -21 35 1253

o
=R -~
Do
[
i
d= b b
GHRE
.
o
-

32

26
02 25 39 -83 3 36 25 08 54 23 25 00 04 22 36 -8 51 23 2 -3 25 844
04 25 29 T4 31 20 25 04 27 13 38 14 o7 2 12 13 16 2 27 19 50 7.48
04 25 31 73 33 40 25 04 27 13 45 14 16 2 12 13 16 2 27 19 51 7.50
01 16 25 73 33 24 15 23 50 12 23 12 48 19 52 20 57 20 16 -19 24 5.84
02 23 39 18 -33 55 21 13 05 17 30 18 09 22 28 -9 36 23 49 4 9 2442
01 21 34 18 33 55 20 12 50 1T 58 W 32 20 13 19 55 2} 18 11 5 1796
0 13 4 34 31 48 12 14 14 15 11 15 52 13 16 -8 3 14 7 -10 28 1281
02 08 33 18 -33 55 07 15 06 17 46 18 19 21 30 -14 47 22 28 -7 23 16.03
05 07 39 34 31 48 06 20 46 16 26 17 05 2 59 16 58 3 47 15 22 1163
08 04 35 35 31 46 03 08 14 16 33 17 08 8 59 17 5 9 55 10 30 15.10
02 27 38 18 -33 55 20 17 26 17 25 18 03 22 42 -8 13 23 37 -3 47 1437
04 25 38 51 35 36 26 11 41 01 50 01 12 2 10 13 5 0 58 2 58 2047
05 14 40 34 31 48 15 12 05 02 46 02 06 3 22 18 30 2 9 7 53 2067
05 14 40 35 31 48 15 12 05 02 42 02 02 3 22 18 30 2 L 7 B3 2067
05 14 40 a7 31 42 15 12 05 02 36 01 56 3 22 18 30 2 5 7 Bl 2069
01 07 34 18 -33 55 06 18 14 18 01 18 35 19 13 -22 23 19 59 -20 5 1096
04 03 36 35 31 46 04 18 12 03 25 02 49 0 50 5 24 23 41 -6 22 20.86
07 31 36 03 06 30 01 19 20 18 05 18 41 8 45 18 3 9 25 17 23 9.55
09 28 44 34 53 20 38 27 19 53 15 30 16 14 12 21 -2 19 13 9 -1 54 1200
12 26 42 2 49 -32 23 25 17 22 17 46 18 28 18 23 -23 20 19 12 -22 31 1131
03 25 36 1B, 2% 33 55 925 01 21 1€ 51 A7 W} o 19 i 2 0 54 0 24 8.90
07T 21 43 3 18 04 06 20 19 44 13 23 14 06 8 4 20 23 8 51 20 40 11.01
03 12 33 51 24 3 36 14 02 03 02 50 02 17 23 28 -3 27T 22 14 15 50 2201
03 15 43 -111 06 32 13 14 02 03 01 32 02 15 23 39 -2 16 0 26 -2 26 1174

29

16

54

08

46

19

55

36

33

09 15 39 35 00 31 53 14 14 29 15 16 25 11 35 2 45 12 26 o -20 13.11
12 13 41 -110 56 32 26 12 01 29 00 ol oo 17 22 23 9 18 23 .27 56 14.55
07 26 44 -104 01 30 41 25 04 31 01 02 39 8 21 % 3 9 T 20 13 1084
12 28 44 51 42 32 36 27 12 12 13 14 20 18 31 -23 15 19 22 -23 58 1L70
10 0 29 -14 01 30 41 07 18 44 00 01 01 12 &7 -6 6 13 56 -16 40 17.89
{01-03) year,month,day of 35 or SH {12-13)  hour,min of 55 or SR (20-21) H.A. of moon in hour,min
lag from SS to MS or MR to SR (14-15)  hour,min of MS or MR (22.23)  decl. of moon in® !
05-08) longitude © ', latitude © (16:17)  R.A. of sun in hour,min (24) are of light
09-11) day,hour,minute of conjunction  (18-19)  decl. of sunin © ’ SS= sunset MS = moonset

SR = sunrise MR = moonrise
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Appendix B

58 Critical Positive Binocular Crescent Sightings in 24 Data Columns

01 02 03 04 05 D6 OF 08 D9 10 I 12 13 14 15 36 AT 18 19 220 2 22 23 24
1983 11 05 44 -84 06 37 12 04 22 21 22 35 23 19 14 43 -15 48 15 37 -17 33 13.05
1984 11 23 38 -81 00 34 00 22 22 57T 22 17T 22 55 16 0 -20 34 16 55 -24 13 13.22
1989 05 06 42 97T 00 30 18 05 11 46 01 08 01 50 2 53 16 32 3 20 23 30 9.42
1991 03 17 44 -110 42 32 24 16 08 10 01 31 02 15 23 46 -1 33 0 12 6 29 10.33
1995 01 02 43 106 00 33 00 O1 10 5 00 08 OO0 51 18 49 22 58 19 20 -17 30 9.09
1996 01 21 41 118 04 34 13 20 12 50 01 10 0L 51 20 10 -20 5 20 36 -13 40 8.03
1997 03 08 40 34 39 31 48 09 01 15 04 01 03 21 23 15 4 53 22 24 T 43 1298
1997 05 07 36 50 48 36 00 06 20 46 15 29 16 05 2 &9 16 58 3 45 15 16 11.18
1997 05 07 37 51 42 32 36 06 20 46 15 19 15 56 2 59 16 57 3 44 15 15 10.94
1997 12 30 34 18 25 -33 55 29 16 56 18 00 18 34 18 40 -23 8 19 35 -17 43 1397
1998 01 27 41 -85 22 29 46 28 06 01 13 14 12 33 20 39 -18 25 19 57 -17 6 10.08
1999 09 10 44 -7t 0D 38 48 09 22 02 23 25 00 09 11 15 4 49 12 9 3 13 13.56
2000 01 07 39 53 21 32 42 06 18 14 13 38 14 15 19 12 22 25 19 49 20 18 8.87
2000 04 05 39 103 07T 05 20 04 18 12 11 16 11 55 0 59 6 18 1 4 5 9 10.51
2000 07 02 37 101 53 02 45 01 0 1 % 12 02 6 47 23 (1] 7 29 21 30 9.83

19
2000 07 02 38 102 24 02 18 01 19 20 11 22 12 OO 6 47 23 (1] 7 29 21 30 9.83
2000 12 26 41 3 30 30 12 25 17 22 14 45 15 26 18 22 23 20 19 5 22 33 9.93
2001 08 19 34 56 48 29 30 19 02 55 14 49 15 23 9 56 12 37 10 30 14 8 8.41
20010 08 19 37 3 30 30 12 19 02 55 16 15 16 52 9 56 12 36 10 34 13 49 9.33
2001 10 17 36 02 24 02 18 16 19 23 10 58 11 34 13 20 9 22 14 10 -8 37 1015
2002 09 07 34 56 30 31 06 07 03 10 14 30 15 04 11 4 6 0 11 a7 7 52 8.40
2002 11 05 33 56 24 30 00 04 20 34 13 25 13 58 14 42 15 43 15 24 17 7 1017
2002 11 05 35 52 00 30 00 04 20 34 13 42 14 7T ¥4 42 =15 43 15 24 Lif 11 AT
2002 11 05 36 3 36 31 42 04 20 34 14 45 15 21 14 42 15 44 15 27 A7 M 1091
2003 01 03 44 03 42 32 30 02 20 23 15 52 16 36 18 56 -22 49 19 4 -25 2 1119
2003 04 02 38 3 30 30 12 01 19 19 15 57 16 35 0 46 4 56 1 26 5 38 9.98
2003 04 30 26 51 24 35 36 01 12 15 01 oL 18 2 28 14 35 1 32 6 18 16.06
2003 04 30 29 51 42 32 36 01 12 15 01 6

2003 08 28 41 102 54 05 18 27 17 26 11 11 58 10 26 9 47 11 1 10 24 1109
2003 09 27 38 111 48 41 48 26 03 09 01 01 56 12 13 -1 24 13 5 -3 41 1319

44
48 0 19 2 28 14 35 1 32
17
18
2003 10 26 41 59 12 32 56 25 12 50 13 19 14 00 14 2 -12 24 14 59 -16 42 14.44
02
0o
33

18 16.06

2003 11 25 37 -112 00 41 30 23 22 59 00 00 39 16 1 -20 37 17 4 -25 13 1521
2004 01 22 35 52 00 30 00 21 21 05 14 14 35 20 16 -19 45 21 2 22 T 1.00
2004 05 18 39 51 42 32 36 19 04 52 01 00 54 3 40 19 35 2 49 16 34 1249
2004 09 15 37 59 00 36 36 14 14 29 14 11 14 48 11 34 2 46 12 23 0 4 1254
2004 09 15 38 50 06 33 18 14 14 29 14 46 15 24 11 34 2 46 12 24 0 -4 128
2004 10 15 29 97T 52 30 24 14 02 48 00 01 00 30 13 21 -8 33 14 5 -12 48 11.61
2004 10 15 29 110 56 32 26 14 02 48 00 52 01 21 13 2 -8 33 14 T 43 1 1214
2004 11 13 39 114 48 04 54 12 14 27T 10 02 10 41 15 16 -18 6 16 0 a3 19 1153
2005 02 09 37 51 42 32 36 08 22 28 14 13 14 50 21 33 -14 32 22 5 I8 13 AT
2005 03 09 27 51 42 32 36 10 09 10 02 51 02 24 23 18 4 32 22 9 .14 51 17.81
2005 05 09 42 -104 01 30 41 08 08 45 01 39 02 21 3 4 17" -3 3 36 22 122 9.05
2005 09 03 36 46 34 33 23 03 18 45 02 20 01 53 10 48 T35 0 35 13 33 8.22
2005 09 05 41 -110 56 32 26 03 18 45 01 44 02 25 10 56 6 51 11 51 2 34 1435
2005 10 04 31 52 32 29 37 03 10 28 14 12 14 43 12 42 -4 30 13 31 -10 36 13.58
2005 12 02 28 51 42 32 36 01 1 0L 13 27 13

5 5 16 35 -22 0 17 27 -28 1 1322
2005 12 02 27 50 10 33 15 01 15 01 13 32 13

a9 16 35 -22 0 17 28 -28 2 1343
2006 02 28 35 51 44 31 40 28 00 31 14 30 15 05 22 45 -7 54 23 19 -5 59 8.65
2006 10 23 30 62 31 27 15 22 05 14 13 14 13 44 13 51 -11 26 14 45 -20 5 15.59
2006 12 21 38 51 44 31 40 20 14 01 13 34 14 12 17 58 -23 26 18 53 -27 52 1315
2007 09 12 19 50 10 33 15 11 12 44 14 51 15 10 11 21 4 12 12 3 -2 41 1255
2008 07 03 38 45 06 37 33 03 02 19 16 24 17 02 6 52 22 b4 7 30 24 20 8.82
2008 11 28 37 82 20 29 39 27 16 55 22 30 23 07 16 21 -21 18 1T 1T -27 0 13.98

2009 03 27 30 103 07 05 19 26 16 06 11 17 11 47 0 25 2 42 0 55 11 2 31T
2009 08 21 28 51 52 32 00 20 10 02 15 10 15 39 10 3 11 58 11 1 2 16 17.34
2000 09 09 21 51 42 32 36 08 10 30 14 48 15 09 11 11 5 15 12 5 -6 3 1759
2010 12 06 36 51 42 32 36 05 17 36 13 27 14 03 16 51 -22 30 17 36 -24 3 1045

2011 03 05 37 52 32 29 37 04 20 46 14 31 15 08 23 3 -6 6 23 25 1 4 9.53
(01-03) year,month,day of S5 or SR (12-13) hour,min of SS or SR (20-21) R.A. of moon in hour,min

(04) lag from SS to MS or MR to SR (14-15) hour,min of MS or MR (22-23) decl. of moon in ® 7

(05-08) longitude ® ', latitude ©® ' (16-17) R.A. of sun in hour,min (24) arc of light

(09-11) day,hour,minute of conjunction (18-19) decl. of sun in @ 7 SS = sunset MS = moonset

SR= sunrise MR = moonrise




solar planets

Distribution of Orbital Distances of Solar Planets
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Of solar planets
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