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Magnitudes reported are V-magnitudes from the 
GSC2.3.2 catalog or J-magnitudes from 2MASS cata-
log, except as noted. Delta-M was computed from 
catalog values. New doubles are named using recom-
mendations in Hartkopf and Mason (2004). All proper 
motions reported in right ascension are corrected RA
(*cos(Dec) and were taken from the UCAC2.0 catalog. 
Precession and theta and rho values from precessed 
pairs were reduced using the utilities “Precessn” and 
“RecToPol” derived from formulae by Greaney in 
Argyle (2003). 

Results 
Measures for all pairs, neglected and recently 

measured are presented in Table 1. This is followed by 
a discussion of selected pairs. 

Discussion of Selected Measured Pairs 
22430+2944CHE 393. Identity is problematic. 

Theta and rho are reasonable matches, but magni-
tudes are off. 

22444+3042CHE 409. Proper motions are similar 
although errors are high. A: RA-9.3±5.6 mas/yr, .Dec -
13.7±5.5 mas/yr; B: -9.9±5.5 mas/yr, Dec -17.9±5.6 
mas/yr. UCAC2.0 catalog numbers: A, 42686160; B, 
42686155. 

22442+2937CHE 406. If I have identified this pair 
correctly, the 2006 measure reported in the WDS 

(Continued on page 123) 

In this paper, I report a total of 76 mean and 
standard deviation measures of theta (PA) and rho-
(Sep) values of double stars imaged using a Takahashi 
Mewlon 300 Dall-Kirkham cassegrainian reflector 
located at the Remote Astronomical Society Observa-
tory in Mayhill, New Mexico. The instrument, with a 
focal reducer, works at F9.1, with an approximate 
focal length of 2730 mm. It is equipped with a non-
antiblooming ST8E CCD camera (9 micron pixels) and 
the combination has an approximate resolution of 0.68 
arcseconds/pixel with a field of view of 11.5x17.3 
arcminutes. The OTA is mounted on a Bisque Para-
mount 1100 GEM.  

Methods 
Methods largely follow previous methods (Wiley 

2008). Observing lists were requested from the USNO 
(Mason, 2006). The list is processed as detailed in 
Wiley (2007) using the Aladin interactive sky atlas 
(Bonnarel et al., 2000), the Washington Double Star 
Catalog (Mason et al., 2006) and a number of catalogs, 
minimally UCAC2.0 (Zacharias et al., 2004), GSC2.3.2 
(STScI, 2006), 2MASS (Skrutskie et al., 2006), and 
AC2000.2 (Urban, 1998).  

Exposures are carried out with a clear filter and 
the initial image was checked by downloading a JPEG 
of the FITS image to insure that the correct field was 
imaged. Exposures ranged from 20-40 seconds. MPO 
Canopus (Warner, 2006) is used to reduce the images. 
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(Continued from page 119) 
probably refers to CHE 410. 

22501+4028MLB1025 and 22501+4029WLY  14. 
MLB1025 was measured on three nights, in 1936 
(Milburn, 1937) and does not contain precise coordi-
nates in the WDS.  

Two candidate pairs are found in the field when 
the 1900.00 coordinates are precessed to J2000.00 (no 
proper motions applied, see Table 2). Neither candi-
date pair reported herein is a good match in all re-
spects. MLB1025 as reported here matches fairly well 
in theta and rho but not in magnitude as the pair is 
some two magnitudes fainter than reported by Mil-
burn. Jawarski (2006, 2007) noted that some of the 
pairs he recovered for sky survey plates were reason-
able matches except for magnitude differences. Other 
Milburn pairs reported herein, based on WDS precise 
coordinates, also differ significantly in GSC V-
magnitudes from data reported by Milburn. For 
example, the primary of 22507+4005MLB966 has a V-
magnitude of 13.6 compared to Milburn’s (1935) 
report of 10.0. Thus, I do not think it unreasonable to 
identify the pair reported as MLB1025.  

WLY  14 agrees better in magnitude if primary 
and secondary are reversed, but is more widely sepa-
rated and 12 degrees off in theta (158º versus the 
original 171º). If the J2000 coordinates for components 
of WLY  14 are “recessed” to the date of observation 
(1936.984; Milburn, 1935), with reported proper 
motions, the theta and rho values are still mis-
matched, including those at the extremes of the errors 
of proper motion (Table 2). WLY  14 is recorded to 
avoid confusion with MLB1025; it is of doubtful astro-
physical interest as proper motions are small. 

23113+0459BAL2988. This pair has similar albeit 
small PMs. A: pmRA = -8.3±2.1 mas/yr, pmDec= 
15.3±2.1 mas/yr. B: pmRA = -5.4±2.1 mas/yr, pmDec = 
15.0±2.1 mas/yr. UCAC2.0 catalog numbers: A, 
33501722; B, 33501720. 

23135+3854MLB 909AB and 23135+3854WLY  
15AC. Proper motions are available only for A and C. 
They are small, but similar. A, pmRA = -10.3±1.9 mas/
yr, pmDec = -7.7±1.9 mas/yr. B. pm = -13.1±5.6mas/yr; 

Figure 1: Sloan Digital Sky Survey image of 23143+0015HJ 
3179AB and WLY  17BC. Used with permission. 

Table 2. Results of precession study of two candidates for the double star 22501+4028MLB1025. J2000.000 RA and Dec are proc-
essed positions reported in either the UCAC2.0 or GSC2.2.3 catalogs returned by Vivier. Proper motions (pmRA and pmDec are 
UCAC2.0 proper motions with errors; 1936.948 RA and Dec are “recessed” positions for both candidate pairs processed with the util-
ity Precessn with proper motion parameters added when available. PA is theta for epoch of original observation (1935.949) as calcu-
lated with the RecToPol utility; WLY14AB PA is followed in parentheses by extreme values derived by maximizing and minimizing the 
proper motion errors. Sep is the calculated from the positions given by Precessn for the epoch of 1936.948 using RecToPol. 

Pair J2000.000 RA J2000.000 
Dec pmRA(*cos(Dec) pmDec 1936.984 RA 1936.984 Dec PA Sep 

WLY  14A 22 50 
08.747 +40 29 09.02  0.6 ± 1.5 -2.7 ± 1.5 22 47 16.784 +40 09 05.92   

WLY  14B 22 50 
08.341 +40 29 20.23 -1.1 ± 5.4  1.3 ± 5.4 22 47 16.389 +40 09 16.89 338 

(336-339) 

11.9 
(11.6-
12.2) 

MLB1025A 22 50 08.69 +40 27 56.8 NA NA 22 47 16.714 +40 07 53.54   
MLB1025B 22 50 08.85 +40 27 49.5 NA NA 22 47 16.872 +40 07 46.23 166 7.531 
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pmDec = -7.7±5.4as/yr. UCAC2.0 catalog numbers: 
A,45433247; B, 45433248. 

23143+0015HJ 3179AB and 23143+0015WLY  
16BC. The C component is a star of similar blue color, 
clearly shown in my CCD images. Sloan Digital Sky 
Survey plates also clearly show this pair (Figure 1). 

23330+2206HLM  41. Components A and B have 
similar proper motions. A: pmRA -17.2±1.3mas/yr, 
pmDec -28.6±1.6 mas/yr; B, pmRA -16.4±1.3mas/yr,, 
pmDec -30.0±1.3mas/yr. Component C has a smaller 
proper motion in RA; pmRA -11.2±1.3mas/yr,, pmDec -
30.8±1.6mas/yr. UCAC2.0 catalog numbers: A, 
39779234; B, 39779232; C, 39779237. 

23365+2423POU5831. Proper motions are similar: 
A, pmRA -9.0±2.0mas/yr, pmDEC -9.0±2.0mas/yr; B 
pmRA -9.7±2.0mas/yr, pmDec -14.1±2.0mas/yr. 
UCAC2.0 catalog numbers: A, 40452082; B, 40452083. 

23449+2404POU5852. Proper motions are similar. 
A: pmRA -14.1±0.7mas/yr; pmDec -20.8±0.6 mas/yr. B: 
pmRA -14.7±0.9 mas/yr; pmDec -20.6±0.6 mas/yr. 
UCAC2.0 catalog numbers: A, 40452605; B, 40452609. 
The GSC2.3 star N0AZ000203 (V magnitude 14.29) is 
closer to the original measure in position angle, but 
not separation; it does not have similar proper mo-
tions. An even fainter star of unknown relationship to 
the primary lies at 317º, 10.2”, estimated 15th magni-
tude.  

23516+2502POU5865. WDS notes: “23516+2502 
POU5865 J  1800. Same as POU5866?” There is no 
other likely pair in the vicinity. 
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