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Abstract:

I report the observational results for 60 “neglected doubles” found between 5hr

and 10.0 hr RA and +20° and +40° DEC made with the AREO2 robotic telescope located at
the RAS Observatory, Mayhill, NM, USA (http://www.remote-astronomical-society.org). In
addition to theta and rho values (and standard deviations), I report the UCAC2.0 and
USNO 2.0 catalogue numbers of pairs, many of which lack good positional information and
proper motion values. A short discussion of the instrumentation details the advantages and

some limitations of robotic observations.

Introduction and Instrumentation

I was drawn to double star research after reading
articles in Argyle (2004), and in particular the paper
by fellow Kansan Doug West (2004) on using CCD im-
aging for measuring visual doubles. A bit of investiga-
tion suggested that a fruitful avenue of research
would be relatively faint visual doubles that are ne-
glected. After some frustrating attempts to use my ex-
isting telescope/CCD combination on a non-Go-To
mount to acquire these faint doubles, I began to look
for alternative instrumentation. I found the solution
for quickly acquiring and imaging faint doubles at the
Robotic Astronomy Society (RAS) Observatory, a facil-
ity that makes various robotic instruments available
by subscription. I considered their fee to be nominal
given the advantages. The RAS Observatory is located
near Mayhill, New Mexico, close to the National Solar
Observatory.

In 2006 I embarked on a program of measuring
visual doubles using one of the RAS Takahashi Mew-
lon 300 Dall-Kirkham cassegrainian reflectors. The
instrument, with a focal reducer, works at 9.1, with
an approximate focal length of 2730mm. It is equipped
with a non-antiblooming ST8E CCD camera (9 micron
pixels) and the combination has an approximate reso-
lution of 0.6 arcseconds/pixel with a field of view of
11.5x17.3 arcminutes. The optical tube assembly is

mounted on a Bisque Paramount 1100 German equa-
torial mount with quite accurate pointing capability.

There are several scientific advantages to using a
robotic instrument, as at the RAS Observatory. First,
the work goes very quickly. Doubles can be imaged at
the rate of about 10-12 pairs per hour with 4-5 expo-
sures per pair with careful planning. Second, reduc-
tions can be performed at leisure after the imaging
session with suitable software (in my case MPO
Canopus). Third, there is a permanent record of the
observations in the form of a FITS image. Fourth, ad-
ditional unplanned measures can always be per-
formed. For example, I present additional “non-
neglected” doubles data retrieved from images that
have multiple pairs per image. Finally, weather is
usually good and seeing is usually exceptional at the
observatory.

There is one major limitation. One is restricted to
measuring relatively wide visual pairs that lay within
the capabilities of the instrument. With a subscription
instrument, it is not reasonable to ask the owner of
the facility to switch configurations (e.g. adding a Bar-
low) unless one is willing to pay a great deal more for
the service. Limitations of what can be imaged will
naturally vary depending on sky conditions, but pairs
as close of 5 arcseconds may be successfully measured
on most nights and I have attempted to measure pairs
as close as 3 arcseconds, although the results are mar-
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ginal, as discussed below.

Methods

This study concentrates on neglected doubles that
have not been measured in 50 or more years. To in-
sure that the pairs measured are truly neglected, I re-
quested observing lists from Brian Mason at the
USNO (Mason, 2006). I visualized each pair on the
list using Carte de Ciel 2.7 (Chevalley, 2001), overlain
by DSS sky survey images. Once the pair (or the likely
pair) is identified on the DSS image, I gather coordi-
nates by overlaying the USNO2.0 catalogue (Monet et
al., 1998) and harvested the coordinates of the pri-
mary. Coordinates were entered into VizieR
(Ochsenbein et al., 2000) and plotted. I then obtained
from the Aladin server an image of the field that I
downloaded and printed (usually a DSS1 image). The
UCAC2.0 catalogue numbers magnitudes and proper
motions were harvested from the UCAC2.0 database
(Zacharias et al., 2004), when available, once the pair
was confirmed by comparing coordinates, PA and SEP
against the WDS catalogue. Occasionally there was no
reasonable candidate pair to be found, and this obser-
vation is noted. Additional data were harvested from
Simbad as appropriate. I found this procedure neces-
sary to insure that a reasonable conclusion had been
made that a particular pair was actually correlated
with the WDS catalogue when positions differed,
which they usually did for these particular doubles.

Imaging was straight-forward. Coordinates were
entered into the instrument’s Web interface and the
instrument slewed to the target. Based on magnitude
and separation values, an exposure was made and
checked against the Aladin image to insure that the
pair was in the middle of the field (Dall-Kirkham op-
tics require good centering). If not near the center of
the field, the telescope was slewed to center. (This was
rarely needed as pointing is quite accurate.) Expo-
sures were carried out with a clear filter and the ini-
tial image was checked by downloading a JPEG of the
FITS image. I made the decision not to attempt pho-
tometry which permitted me to image many more
pairs per session. I believe this is reasonable until
such time that proper motion studies establish the na-
ture of the pair as binary, CMP or optical. In general,
pairs of 11-13 magnitude were exposed for 7-15 sec-
onds. If the exposure looked acceptable, then a mini-
mum of three additional images were made. If not,
then exposure times were adjusted and rechecked.
The images were retrieved from an ftp site provided
by the RAS Observatory. MPO Canopus was used to
reduce the images (Warner, 2006). It produces an as-

trometric solution to the image based on the UCAC
2.0 catalogue (Zacharias et al., 2004). The pair was
measured using a convenient double star harvesting
subroutine built into Canopus.

Results

Table 1 presents results for 60 neglected doubles
not measured in the past 50+ years bounded by 5.0 hr
to 10.0 hr RA and +20° to +40 ° DEC. Table 2 presents
the UCAC2.0 or USNO2.0 catalogue numbers when
available as well as the history of previous observa-
tions (as summarized in the WDS catalogue) and com-
parisons of this history with the mean measurements
obtained in this study. Table 3 presents measure-
ments and catalogue numbers for a number of pairs
that are not neglected but which appeared in the im-
ages taken.

Discussion

A scatter plot of separation versus standard devia-
tion of separation (Table 1) shows a significant
(greater than 0) correlation between the separation
distances and the standard deviations obtained (r2 =
0.38; p<0.01), but not between position angles and po-
sition angle standard deviations (r2 = 0.03, p = 0.84).
The greatest variations in standard deviation among
pairs of similar separation are encountered among
close pairs, probably as a result of seeing causing
large scatter in the resulting image and thus varia-
tions in centroid determination. However, this is a
casual observation based on image quality and should
be confirmed with careful records of FWHM (full
width at half maximum) values that can be obtained
at the RAS Observatory facility.

Comparisons with the historical record (Table 2)
demonstrates that the measurements obtained are
reasonable and thus in most cases refer to the ne-
glected double in question. Doubts can be addressed
through the catalogue numbers provided. Anomalies
are annotated in Notes.

Comparison of recently measured doubles (Table 3)
with published records in the Washington Double Star
Catalogue (Mason et al., 2001 et seq.) demonstrate
that this rapid and easy method of obtaining meas-
ures is sufficiently accurate to enable a large number
of neglected doubles to be located and measured with
a minimum of instrument time so long as the pairs
are picked with due regard to the capabilities of the
instrument and seeing conditions. The RAS Observa-
tory supports active research programs, such as mine,

(Continued on page 148)
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WDS 1D Discovr. Mags PA PAsd SEP SEPsd Epoch N Notes
05066+2321 POU 543 13.08, 12.46 | 247.9 0.69 14.87 0.07 2006.16 | 5 1,2
05135+2451 POU 587 12.65, 11.67 | 175.7 0.61 9.24 0.12 2006.16 | 4 1,3
205157+3738 SEl 125 AB ? 13.0,13** | 317.8 0.43 23.40 0.23 2006.16 | 7 1
205157+3738 SEl 125 BC ? 13**, unk | 344. 2.0 4.32 0.53 2006.16 | ¢ 1.4
05175+2446 POU 637 11.8, 11.5** | 202.9 na 1.73 na 2006.16 | 1 1
05210+3728 SEI 203 AB 11.25, 13.47 | 251.9 0.63 21.49 0.03 2006.16 | 4 1
05307+3725 SEI 311 AB 10.58, 11.58 357.3 0.11 22.67 0.07 2006.16 4 1,5
05325+2818 HJ 704 10.56, 11.64 93.6 0.23 13.42 0.09 2006.16 7 1
05345+3727 SEl 330-1895 10.56, 13.29 141.9 0.67 7.34 0.64 2006.16 5 1,6
05345+3727 SEI 330-1930 10.32, 12.17 196.4 0.56 8.31 0.07 2006.16 4 1,6
05403+3757 SEl 367 10.46, 12.30 348.3 0.37 11.93 0.04 2006.16 4 1,7
05421+3245 HJ 3695 10.91, 12.28 326.2 0.93 15.29 0.11 2006.16 4 1
05423+3247 HJ 370 11.19, 11.21 | 259.1 0.21 12.74 0.13 2006.16 | 5 1
05485+2451 POU 782 12.37, 13.18* | 307. 1.1 11.14 0.20 2006.16 | 5 1
05498+3127 SEI 392 11.5, 12.29* 309.4 0.56 8.69 0.07 2006.16 4 1
05524+2428 POU 799 12.48, 13.03 68.0 0.86 13.08 0.23 2006.16 5 1
06009+2424 POU 842 12.02, 12.8** 130. 1.3 3.99 0.22 2006.19 4 1
06022+2440 POU 849 AB 11.88, 10.10 358.4 0.29 21.15 0.15 2006.16 4 1
06022+2440 POU 850 AC 11.88, 13.22 91. 1.3 7.04 0.33 2006.16 4 1
06090+2416 POU1030 8.38, 13.3** 132.5 0.75 10.78 0.17 2006.19 4 1
06092+2418 POU1037 11.7, 14.35 234. 1.00 13.57 0.15 2006.19 4 1
06280+2415 HJ 390 10.82, 11.36 227 .6 0.18 14.12 0.05 2006.18 4 1,8
06353+2252 POU1528 11.96, 12.66 294 .3 0.53 8.97 0.11 2006.18 5 1
06537+2450 POU2106 12.43, 13.38 194 0.73 13.12 0.10 2006.18 4 1
06549+3503 ALl1 98 11.71, 11.56 286.7 0.21 13.30 0.08 2006.18 4 1
06598+2303 POU2236 10.87, 13.24 309.0 0.46 11.05 0.13 2006.18 4 1
07046+2117 J 1989 AB 9.76, 10.67 | 255.5 0.13 37.33 0.15 2006.18 | 5 1
07186+2255 POU2669-1909 | 13.15*, 13.69 73.6 0.57 11.01 0.09 2006.18 6 1,9
07186+2255 POU 2669-1954| 13.89, 13.07 81.9 0.71 16.22 0.07 2006.18 6 1,9
07202+2336 POU2695 9.3, 13.8** 180.7 0.37 14.54 0.201 2006.18 5 1
07204+2344 POU2698 10.68, 11.40 180.5 0.48 9.20 0.08 2006.18 6 1
07258+2413 POU2763 12.89, 12.8** 188.9 0.33 12.52 0.048 2006.18 4 1
07310+2435 POU2820 13.86, 15.05 316.1 na 10.21 na 2006.18 1 1,10
07331+2255 POU2828 10.42, 13.36 18.2 0.29 20.02 0.10 2006.18 3 1
07378+2324 POU2848 11.72, 13.15 328.2 0.72 16.19 0.065 2006-.19 6
07395+2449 POU2857 10.48, 12.72 58.8 0.40 12.73 0.14 2006.18 5
07407+2350 POU2863 12.89, 13.45* 168.4 1.55 5.84 0.61 2006.18 4 1,11
08026+2028 DOO 47 11.9, 11.72 | 120.4 0.15 23.34 0.048 2006.26 | 4 1
08034+2305 POU2921 10.30, 11.4** 219.6 2.59 3.91 0.388 2006-19 5 1,11
?08036+2303 POU2923-1898?| 13.72, 14.51 272.1 0.55 13.5 0.167 2006 .26 4 1,12
?08036+2303 POU2923-1950?| 13.47, 13.72 306.7 0.22 21.83 0.083 2006 .26 4 1,12

Table 1. Summary data for neglected doubles reported. WDS ID and Discovr. Are Washington Doubles Star Catalogue identifiers and
discoverer codes. Magnitudes (Mags) are UCAC 2.0 approximate magnitudes except for some WDS (*) and some instrument (**) ap-
proximate magnitudes. PAsd and SEPsd refer to standard deviations of the respective angle (PA) and separation (SEP) based on N im-
ages measured. continued on next page




Vol. 2 No.4 Fall 2006 Journal of Double Star Observations Page 148
Neglected Double Observations 2006 No. 1: With Notes on Use of a Robotic Telescope

WDS ID Discovr. Mags PA PAsd SEP SEPsd Epoch N Notes
08042+3136 HJ 438 9.79, 11.85 128.2 0.07 24.64 0.031 2006.26 5 1
08067+2245 POU2930 10.87, 12.15 180.2 0.91 8.31 0.186 2006.19 4 1
08100+2329 HJ 440 10.61, 11.07 122 0.1 15.58 0.023 2006.19 5 1
08136+2543 FOX 13 BC 10.74, 12.23 67.2 0.1 24.46 0.068 | 2006.19 5 1
08136+2543 HJ 441 AC 10.74, 12.23 67.1 0.11 24.45 0.064 | 2006.26 5 1
08139+2747 HO 38 CD 12.24, 13.3 214.3 0.52 11.29 0.123 2006.26 5 1
08291+3245 SEl 501 12.44, 13.64 215.5 0.32 6.73 0.058 2006.26 5 1,13
209015+3604 ALl 354? (1) | 13.84, 14.83 268.9 0.6 16.1 0.151 | 2006.21 5 1,14
?09015+3604 ALl 354? (2) | 12.86, 13.09 231.20 0.14 21.85 0.039 2006.21 5 1,14
09044+3914 AL11085 12.41, 12.74 220.2 0.13 16.25 0.139 | 2006.23 4 1
09052+2314 POU3024 12.1, 14.65 36.2 0.39 16.93 0.211 2006.26 6 1
09058+2358 POU3027 11.14, 12.95 310.7 0.3 14.43 0.016 2006.21 4 1
09061+3537 ALl 355 12.01, 12.28 255.7 0.12 32.06 0.038 2006.21 5 1
09104+2916 BOH 1 10.95, 11.33 147.8 0.16 10.95 0.03 2006.26 4 1,15
09287+2307 POU3045 12.41, 13.97 214.9 0.54 14.09 0.116 2006.23 4 1
09319+3430 ES 299 AB 9.52, 12.02 288.6 0.03 63.55 0.044 2006.26 4 1
09431+3824 ALl 846 11.76, 12.30 94.9 0.26 19.76 0.074 2006.23 4 1
09488+2424 POU3059 11.85, 13.28* 66.6 0.66 7.85 0.065 2006.21 4 1
09537+2239 POU3061 12.4**,13.4** 264.9 0.33 20.58 0.05 2006.23 4 1

Table 1. continued from previous page. Summary data for neglected doubles reported. WDS ID and Discovr. Are Washington Dou-
bles Star Catalogue identifiers and discoverer codes. Magnitudes (Mags) are UCAC 2.0 approximate magnitudes except for some WDS
(*) and some instrument (**) approximate magnitudes. PAsd and SEPsd refer to standard deviations of the respective angle (PA) and

separation (SEP) based on N images measured.

(Continued from page 146)

with inexpensive subscription rates and high quality
equipment. I would especially recommend the facility
to those who are disabled, live in large cities, or who,
like myself, lack the instrumentation to carry out
such programs but wish to engage in an active re-
search program. RAS Observatory is a research affili-
ate of Global Rent-A-Scope (http://www.global-rent-a-
scope.com)
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Notes

1. 300mm Cassegrainian reflector, F9.1, CCD
camera 1image analyzed using the astrometric/
photometric program MPO Canopus.

2. POU 543 is CCDM J05065+2331AB.

3. POU 587 is probably switched and is reported
herein with A to north.

4. Is SEI 125BC a double? Note the high stan-
dard deviation for separation. The images were partly
merged and the measurements are probably unreli-
able.

5. SEI 311AB. There is a wide discrepancy in the
1928 separation measure compared to 1895 and that
reported here. I suspect that the 1928 measure was in
error. It might refer to Tycho 2415-00915-1 and USNO
1200-03407262 located north and west of the pair
measured in 1895, with the “primary” and “secondary”
switched.

6. SEI 330. First and last measurements re-
ported in the WDS refer to two different pairs, as
noted by the date attached. Both were measured by
Scheiner in 1895. SEI 330-1 of PA 242.2° taken by
Scheiner in 1895.2 and re-measured in 1929 and 1930
(present PA = 196.4 °) will retain the designation SEI
330. SEI “330”-2 also taken by Scheiner in 1895 (first
PA = 134.9°% PA reported herein = 141.9 °) will become
SEI 332 in an update of the WDS (G. Wycoff, USNO,
Pers. Comm., 28 March 2006).

7. SEI 367. The 1895 measure is the inverse of
the 1929 and the present measure, based on magni-
tudes of primary and secondary.

8. HJ 390. The apparent anomalies in the 1895
and 1925 measures are caused by switching primary
and secondary.

9. POU 2669-09, -54. Although the measures of
1909 and 1954 look reasonable, I suspect that they re-
fer to two different pairs, as reflected in the UCAC2.0
numbers in Table 2. This should be checked.

10. POU 2820. Only a single image was accept-
able, reported for position.

11. POU 2863 and POU2921 represent attempts
to explore the limits of resolution under average see-
ing conditions at the RAS Observatory. Note very high
standard deviations caused by partial merging of the
images. Measurements must be considered crude and
these pairs should be re-measured for more reliable
PA and SEP.

12. POU 2923 is a curious “pair.” Although 1898
measurement and 1950 measurements, while agrees
in angle are widely divergent in separation. I believe
that examination of the UCAC2.0 catalogue will show
that the measurements refer to different pairs that
form a triplet (of unknown status) in the field

13. The 1894 measure is inverted given measured
magnitudes.

14. ALI 354 (1, 2). There are two candidates for
this entry. “ALI 354(1)” is closest to the WDS reported
position, but “ALI 354(2)” is a better match, with pri-
mary and secondary switched (PA=50.9° compared to
the last reported of 52 °if the pair is switched).

15. BOH 1. Primary and secondary switched based
on magnitudes.

(Continued from page 148)
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