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1. Introduction 
As follow up to the report on J-objects I submitted 

so far I selected this time all J-objects in Sextans to be 
imaged with a remote telescope located in Siding 
Spring/Australia. The single image random effects 
seem less significant for the measured magnitudes as a 
magnitude error of  about 0.1 or even a bit larger seems 
negligible in comparison with the Jonckheere objects 
often given magnitude errors in the range of up to 2 
magnitudes. 

2. Results of Photometry and Catalog Checking 
For each of the selected J-objects one single image 

was taken with iTelescope iT27 with V-filter and 3s 
exposure time, plate solved with Astrometrica using the 
URAT1 catalog with reference stars in the Vmag range 
of 8.5 to 14.5 giving not only RA/Dec coordinates but 
also photometry results for all reference stars used in-
cluding an average dVmag error. The J-objects were 
then located in the center of the image and astrometry/
photometry was then done by the rather comfortable 
Astrometrica procedure with point and click at the com-
ponents delivering RA/Dec coordinates and Vmag 
measurements based on all reference stars used for 
plate solving. In a few cases I had to take additional 
images to avoid issues with image quality. In an addi-
tional step, I checked all objects for common proper 
motion by using the UCAC5 catalog if possible, other-
wise I compared the 2MASS positions with GAIA DR1 
or URAT1 with the result that a good part of the J-
objects in Sextans qualify as solid CPM candidates. 

Rather surprisingly several objects were missing corre-
sponding objects for the secondary in these catalogs so 
no CPM rating was possible in these cases. 

The results are given in Table 1 with the following 
structure: 
• J# gives the number of the J-object 
• RA/Dec gives the position in the HH:MM:SS/

DD:MM:SS format for both components 
• dRA and dDEc give the average plate solving error 

for RA and Dec in arcseconds 
• Sep gives separation in arcseconds in the data lines 

calculated as SQRT(((RA2-RA1)*cos(Dec1))^2+
(Dec2-Dec1)^2) in radians 

• Err Sep gives the calculated error range for Sep as 
SQRT(dRA^2+dDec^2) 

• PA gives position angle in degrees in the data lines 
calculated as arctan((RA2-RA1)*cos(Dec1))/(Dec2
-Dec1)) in radians depending on quadrant 

• Err_PA = position angle error estimation in degrees 
calculated as arctan (Err_Sep/Sep) assuming the 
worst case that Err_Sep points perpendicular to the 
separation vector 

• Mag gives Vmag for both components according to 
plate solving 

• Err_Mag = magnitude error estimation calculated 
as SQRT(dVmag^2+(2.5*LOG10(1+1/SNR))^2) 

• SNR as signal to noise ratio for the given object 
• dVmag as average magnitude plate solving error 
• Date gives the Bessel observation epoch 
• N gives the number of images used 
• Notes indicate the telescope used, number of imag-
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es with exposure time, catalog used for plate solv-
ing, a comment regarding CPM assessment, addi-
tional comments like for example RE/Dec issues. 
 
All objects in Table 1 were additionally checked for 

potential common proper motion by using UCAC5 data 
if available, or else by comparing 2MASS to GAIA 
DR1 (and in a few cases URAT1) positions. The results 
are given in Table 2 with the following structure: 
• J# gives the J-object number 
• RA/Dec in decimal degrees with the catalog refer-

ence indicated in the Source/Notes column (in case 
of UCAC5 the given GAIA DR1 coordinates are 
used) 

• Sep gives separation in arcseconds in the data lines 
calculated as SQRT(((RA2-RA1)*cos(Dec1))^2+
(Dec2-Dec1)^2) in radians 

• PA gives position angle in degrees in the data lines 
calculated as arctan((RA2-RA1)*cos(Dec1))/(Dec2
-Dec1)) in radians depending on quadrant 

• M1 and M2 give Gmags in case of UCAC5 or 
GAIA DR1 as data source and Vmags with URAT1 

• Proper motion data is from UCAC5 if available, or 
else calculated from a comparison of 2MASS to 
GAIA DR1 or URAT1 positions, according to the 
formulae used for Sep and PA (see above) includ-
ing pm error range 

• Used Aperture and observation method code is giv-
en in the Ap and Me columns. As GAIA uses a rec-
tangular aperture the value given in the Ap column 
is the calculated diameter for a corresponding cir-
cular surface. For UCAC5 the GAIA DR1 aperture 
and observation method are given accordingly to 
the given coordinates 

• CPMRat gives the common proper motion assess-
ment according to Knapp and Nanson 2017 (see 
appendix for description)  

• Date lists the observation epoch for the source used 
(with the exception of UCAC5 – here 2015.0 for 
GAIA DR1 is given. The UCAC5 observation 
epoch is given in the Source/Notes column as refer-
ence for the used proper motion data) 

• Source/Notes indicate the source used with addi-
tional comments. 

 

3. Summary 
A good part of the listed J-objects in Sex shows the 

expected significant magnitude difference compared 
with the WDS catalog data. Further one third of these 
objects qualifies as solid or at least good CPM candi-
dates based on a rating scheme using UCAC5 proper 
motion data or by comparing 2MASS to GAIA DR1 or 

URAT1 positions. Surprisingly about 20% of the ob-
jects are with at least one component not covered by the 
recently published extensive star catalogs like especial-
ly GAIA DR1. 

Acknowledgements: 
The following tools and resources have been used 

for this research: 
• 2MASS catalog 
• 2MASS images 
• AAVSO APASS 
• AAVSO VPhot 
• Aladin Sky Atlas v9.0 
• Astrometrica v4.10.0.427 
• AstroPlanner v2.2 
• iTelescope:  iT27: 700mm CDK with 4531mm fo-

cal length. CCD: FLI PL09000. Resolution 0.53 
arcsec/pixel. V-filter. Siding Spring, Australia. Ele-
vation 1122m 

• GAIA DR1 catalog 
• MaxIm DL6 v6.08 
• POSS images 
• SDSS DR9 and DR7 catalogs 
• SDSS images 
• SIMBAD 
• UCAC4 catalog 
• UCAC5 catalog 
• URAT1 catalog 
• VizieR 
• Washington Double Star Catalog  

References 

Buchheim, Robert, 2008, “CCD Double-Star Measure-
ments at Altimira Observatory in 2007”, Journal of 
Double Star Observations, 4(1), 27-31. 

Knapp, Wilfried; Nanson, John, 2017, “A New Concept 
for Counter-Checking of Assumed CPM Pairs”, 
Journal of Double Star Observations, 13(1), 31-51. 



Vol. 14 No. 1    January 1,  2018 Page 61  Journal of Double Star Observations 

 

 

Jonckheere Double Star Photometry – Part VIII: Sextans  

 

T
a

b
le

 1
. 

M
ea

su
re

m
en

t 
re

su
lt

s 
fo

r 
J 

o
b

je
ct

s 
in

 S
ex

 

J
#
 

 
R
A
 

D
e
c
 

d
R
A
 

d
D
e
c
 

S
e
p
 

E
r
r
 

S
e
p
 

P
A
 

E
r
r
 
P
A
 

M
a
g
 

E
r
r
 
M
a
g
 

S
N
R
 

d
V
m
a
g
 

D
a
t
e
 

N
 

N
o
t
e
s
 

8
3
 

A
 

0
9
 
5
0
 
3
0
.
0
2
3
 

0
3
 
3
7
 
0
2
.
0
2
 

0
.
0
8
 
0
.
0
9
 
2
.
0
0
8
 
0
.
1
2
0
 
2
3
1
.
5
0
7
 

3
.
4
3
1
 

1
0
.
3
7
6
 

0
.
0
8
2
 

5
8
.
4
1
 

0
.
0
8
 

2
0
1
5
.
9
6
9
 

1
 
i
T
2
7
 
1
x
3
s
.
 
O
v
e
r
l
a
p
-

p
i
n
g
 
s
t
a
r
 
d
i
s
k
s
 

B
 

0
9
 
5
0
 
2
9
.
9
1
8
 

0
3
 
3
7
 
0
0
.
7
7
 

1
0
.
5
7
4
 

0
.
0
8
4
 

4
4
.
1
0
 

8
4
 

A
 

1
0
 
3
6
 
0
9
.
1
4
1
 

0
0
 
4
1
 
0
9
.
9
8
 

0
.
1
6
 
0
.
1
7
 

-
 

0
.
2
3
3
 

-
 

-
 

8
.
5
1
2
 

0
.
0
9
1
 

7
4
.
1
8
 

0
.
0
9
 

2
0
1
6
.
1
0
6
 

1
 

i
T
2
7
 
1
x
3
s
.
 
N
o
 
r
e
s
o
l
u
-

t
i
o
n
.
 
C
o
m
b
i
n
e
d
 
m
a
g
n
i
-

t
u
d
e
 
c
o
r
r
e
s
p
o
n
d
s
 
w
i
t
h
 

W
D
S
 
m
a
g
s
 

B
 

 
 

 
 

 
-
 

 

8
8
 

A
 

1
0
 
3
8
 
1
1
.
8
8
3
 

-
0
5
 
5
6
 
1
9
.
4
6
 

0
.
1
9
 
0
.
1
5
 
9
.
0
4
0
 
0
.
2
4
2
 
2
3
8
.
7
4
8
 

1
.
5
3
4
 

1
0
.
1
2
4
 

0
.
1
4
1
 

6
0
.
6
9
 

0
.
1
4
 

2
0
1
5
.
9
6
9
 

1
 

i
T
2
7
 
1
x
3
s
.
 
S
N
R
 
B
 
<
2
0
 

B
 

1
0
 
3
8
 
1
1
.
3
6
5
 

-
0
5
 
5
6
 
2
4
.
1
5
 

1
3
.
1
7
4
 

0
.
1
5
1
 

1
8
.
6
7
 

8
9
 

A
 

1
0
 
4
3
 
1
9
.
2
1
3
 

-
0
3
 
5
2
 
5
1
.
8
3
 

0
.
1
3
 
0
.
1
8
 
4
.
2
2
9
 
0
.
2
2
2
 

8
3
.
8
9
2
 

3
.
0
0
5
 

1
0
.
1
4
9
 

0
.
1
2
1
 

7
2
.
8
9
 

0
.
1
2
 

2
0
1
6
.
1
0
6
 

1
 

i
T
2
7
 
1
x
3
s
 

B
 

1
0
 
4
3
 
1
9
.
4
9
4
 

-
0
3
 
5
2
 
5
1
.
3
8
 

1
1
.
4
2
4
 

0
.
1
2
3
 

3
7
.
8
0
 

4
2
6
 

A
 

0
9
 
5
6
 
0
9
.
4
0
1
 

0
3
 
2
7
 
5
6
.
5
9
 

0
.
0
9
 
0
.
1
1
 
3
.
1
7
7
 
0
.
1
4
2
 
2
0
5
.
3
9
6
 

2
.
5
6
1
 

1
0
.
1
5
1
 

0
.
1
0
0
 

1
2
4
.
6
2
 

0
.
1
0
 

2
0
1
6
.
1
0
6
 

1
 

i
T
2
7
 
1
x
3
s
 

B
 

0
9
 
5
6
 
0
9
.
3
1
0
 

0
3
 
2
7
 
5
3
.
7
2
 

1
0
.
1
5
7
 

0
.
1
0
0
 

1
2
4
.
6
3
 

7
4
6
 

A
 

0
9
 
5
4
 
4
8
.
8
2
9
 

-
0
7
 
5
6
 
5
4
.
5
9
 

0
.
1
5
 
0
.
0
8
 
2
.
3
5
2
 
0
.
1
7
0
 
2
9
6
.
2
4
3
 

4
.
1
3
4
 

9
.
8
0
2
 

0
.
0
7
1
 

8
5
.
1
2
 

0
.
0
7
 

2
0
1
7
.
3
6
5
 

5
 

i
T
2
7
 
4
x
1
s
.
 
O
v
e
r
l
a
p
p
i
n
g
 

s
t
a
r
 
d
i
s
k
s
 

B
 

0
9
 
5
4
 
4
8
.
6
8
7
 

-
0
7
 
5
6
 
5
3
.
5
5
 

1
0
.
5
5
5
 

0
.
0
7
4
 

4
2
.
4
3
 

7
4
7
 

A
 

1
0
 
2
9
 
0
3
.
3
4
1
 

-
0
3
 
2
1
 
4
9
.
1
1
 

0
.
0
8
 
0
.
1
0
 
3
.
4
7
7
 
0
.
1
2
8
 
2
5
2
.
9
4
2
 

2
.
1
0
9
 

1
0
.
9
1
6
 

0
.
0
8
1
 

7
8
.
7
5
 

0
.
0
8
 

2
0
1
6
.
1
0
6
 

1
 

i
T
2
7
 
1
x
3
s
.
 
T
o
u
c
h
i
n
g
 

s
t
a
r
 
d
i
s
k
s
 

B
 

1
0
 
2
9
 
0
3
.
1
1
9
 

-
0
3
 
2
1
 
5
0
.
1
3
 

1
1
.
9
9
7
 

0
.
0
8
4
 

4
4
.
2
9
 

1
0
1
0
 

A
 

1
0
 
2
3
 
3
9
.
4
8
9
 

0
0
 
2
0
 
3
5
.
3
5
 

0
.
1
7
 
0
.
2
0
 
3
.
7
3
3
 
0
.
2
6
2
 
3
0
8
.
0
3
7
 

4
.
0
2
2
 

9
.
5
5
1
 

0
.
0
8
1
 

8
2
.
4
5
 

0
.
0
8
 

2
0
1
5
.
9
6
9
 

1
 

i
T
2
7
 
1
x
3
s
.
 
T
o
u
c
h
i
n
g
 

s
t
a
r
 
d
i
s
k
s
 

B
 

1
0
 
2
3
 
3
9
.
2
9
3
 

0
0
 
2
0
 
3
7
.
6
5
 

1
1
.
3
0
2
 

0
.
0
8
4
 

4
3
.
6
4
 

1
3
6
9
 

A
 

1
0
 
4
1
 
0
2
.
1
6
3
 

0
3
 
3
5
 
4
4
.
8
4
 

0
.
1
2
 
0
.
1
7
 
7
.
4
1
0
 
0
.
2
0
8
 
1
1
8
.
9
7
9
 

1
.
6
0
9
 

1
0
.
0
1
5
 

0
.
1
0
0
 

1
5
9
.
4
9
 

0
.
1
0
 

2
0
1
6
.
1
0
6
 

1
 

i
T
2
7
 
1
x
3
s
 

B
 

1
0
 
4
1
 
0
2
.
5
9
6
 

0
3
 
3
5
 
4
1
.
2
5
 

1
1
.
6
6
4
 

0
.
1
0
1
 

6
6
.
8
0
 

1
5
5
7
 

A
 

0
9
 
4
3
 
0
9
.
8
2
2
 

-
0
7
 
4
1
 
4
7
.
4
2
 

0
.
1
3
 
0
.
1
2
 
5
.
1
1
2
 
0
.
1
7
7
 
1
6
9
.
1
0
5
 

1
.
9
8
2
 

1
1
.
0
7
2
 

0
.
0
6
1
 

9
5
.
8
7
 

0
.
0
6
 

2
0
1
5
.
9
6
9
 

1
 

i
T
2
7
 
1
x
3
s
 

B
 

0
9
 
4
3
 
0
9
.
8
8
7
 

-
0
7
 
4
1
 
5
2
.
4
4
 

1
2
.
1
6
5
 

0
.
0
6
4
 

5
1
.
2
7
 

1
5
5
8
 

A
 

0
9
 
4
6
 
3
5
.
4
3
2
 

-
0
5
 
0
4
 
2
1
.
8
6
 

0
.
2
2
 
0
.
2
8
 
1
0
.
9
7
8
 
0
.
3
5
6
 
1
6
9
.
0
9
5
 

1
.
8
5
8
 

1
1
.
5
2
9
 

0
.
0
9
3
 

2
1
.
9
6
 

0
.
0
8
 

2
0
1
5
.
9
6
9
 

1
 

i
T
2
7
 
1
x
3
s
.
 
I
m
a
g
e
 
q
u
a
l
-

i
t
y
 
q
u
e
s
t
i
o
n
a
b
l
e
 

B
 

0
9
 
4
6
 
3
5
.
5
7
1
 

-
0
5
 
0
4
 
3
2
.
6
4
 

1
1
.
9
1
1
 

0
.
0
9
6
 

1
9
.
6
6
 

1
5
5
9
 

A
 

0
9
 
4
8
 
5
5
.
0
9
7
 

-
1
0
 
4
3
 
5
3
.
9
7
 

0
.
1
1
 
0
.
1
8
 
6
.
1
3
2
 
0
.
2
1
1
 
1
2
0
.
9
0
9
 

1
.
9
7
0
 

1
0
.
5
5
2
 

0
.
0
8
2
 

5
9
.
9
8
 

0
.
0
8
 

2
0
1
5
.
9
6
9
 

1
 

i
T
2
7
 
1
x
3
s
 

B
 

0
9
 
4
8
 
5
5
.
4
5
4
 

-
1
0
 
4
3
 
5
7
.
1
2
 

1
1
.
2
3
5
 

0
.
0
8
3
 

4
7
.
4
6
 

T
a

b
le

 1
 c

o
n

cl
u
d

es
 o

n
 n

ex
t 

p
a
g

e.
 



Vol. 14 No. 1    January 1,  2018 Page 62  Journal of Double Star Observations 

 

 

Jonckheere Double Star Photometry – Part VIII: Sextans  

 

T
a

b
le

 1
 (

co
n

cl
u

si
o

n
).

 M
ea

su
re

m
en

t 
re

su
lt

s 
fo

r 
J 

o
b

je
ct

s 
in

 S
ex

 

J
#
 

 
R
A
 

D
e
c
 

d
R
A
 

d
D
e
c
 

S
e
p
 

E
r
r
 

S
e
p
 

P
A
 

E
r
r
 
P
A
 

M
a
g
 

E
r
r
 
M
a
g
 

S
N
R
 

d
V
m
a
g
 

D
a
t
e
 

N
 

N
o
t
e
s
 

1
5
6
0
 

A
 

0
9
 
5
3
 
3
5
.
0
2
6
 

-
0
6
 
4
3
 
2
3
.
8
3
 

0
.
1
1
 
0
.
0
9
 
1
0
.
1
2
5
 
0
.
1
4
2
 
3
0
3
.
3
0
9
 
0
.
8
0
4
 

1
1
.
1
2
5
 

0
.
0
9
1
 

7
1
.
9
5
 

0
.
0
9
 

2
0
1
5
.
9
6
9
 

1
 
i
T
2
7
 
1
x
3
s
 

B
 

0
9
 
5
3
 
3
4
.
4
5
8
 

-
0
6
 
4
3
 
1
8
.
2
7
 

1
3
.
0
3
9
 

0
.
0
9
7
 

2
8
.
7
2
 

1
5
6
3
 

A
 

1
0
 
1
4
 
5
9
.
1
3
3
 

-
0
6
 
2
4
 
1
1
.
6
1
 

0
.
0
8
 
0
.
0
9
 

9
.
9
0
4
 

0
.
1
2
0
 

3
.
0
2
0
 

0
.
6
9
7
 

1
0
.
4
0
5
 

0
.
0
8
1
 

1
1
0
.
0
6
 

0
.
0
8
 

2
0
1
5
.
9
6
9
 

1
 

i
T
2
7
 
1
x
3
s
 

B
 

1
0
 
1
4
 
5
9
.
1
6
8
 

-
0
6
 
2
4
 
0
1
.
7
2
 

1
2
.
1
9
5
 

0
.
0
8
3
 

5
1
.
9
5
 

1
5
6
5
 

A
 

1
0
 
3
0
 
0
7
.
8
3
3
 

-
0
4
 
5
7
 
0
8
.
9
0
 

0
.
0
8
 
0
.
0
8
 
1
9
.
9
4
7
 
0
.
1
1
3
 

1
1
.
4
5
1
 

0
.
3
2
5
 

1
1
.
3
9
9
 

0
.
1
1
0
 

1
0
5
.
8
1
 

0
.
1
1
 

2
0
1
6
.
1
0
6
 

1
 

i
T
2
7
 
1
x
3
s
.
 
S
N
R
 
B
 
<
1
0
 

B
 

1
0
 
3
0
 
0
8
.
0
9
8
 

-
0
4
 
5
6
 
4
9
.
3
5
 

1
4
.
8
7
7
 

0
.
1
6
1
 

8
.
7
2
 

1
5
6
6
 

A
 

1
0
 
3
0
 
0
0
.
3
8
9
 

-
0
2
 
5
2
 
1
2
.
7
4
 

0
.
1
0
 
0
.
1
1
 
1
2
.
2
8
5
 
0
.
1
4
9
 
2
6
9
.
7
2
0
 
0
.
6
9
3
 

1
0
.
9
6
8
 

0
.
1
2
0
 

1
0
4
.
0
5
 

0
.
1
2
 

2
0
1
6
.
1
0
6
 

1
 

i
T
2
7
 
1
x
3
s
 

B
 

1
0
 
2
9
 
5
9
.
5
6
9
 

-
0
2
 
5
2
 
1
2
.
8
0
 

1
3
.
4
8
8
 

0
.
1
2
4
 

3
5
.
4
3
 

2
0
7
3
 

A
 

1
0
 
0
5
 
4
1
.
1
9
3
 

-
0
3
 
3
3
 
0
1
.
4
7
 

0
.
1
5
 
0
.
1
0
 

7
.
7
9
0
 

0
.
1
8
0
 
3
2
3
.
9
7
6
 
1
.
3
2
6
 

1
0
.
1
0
6
 

0
.
0
7
1
 

9
3
.
6
4
 

0
.
0
7
 

2
0
1
5
.
9
6
9
 

1
 

i
T
2
7
 
1
x
3
s
.
 
S
N
R
 
B
<
2
0
 

B
 

1
0
 
0
5
 
4
0
.
8
8
7
 

-
0
3
 
3
2
 
5
5
.
1
7
 

1
4
.
8
7
4
 

0
.
1
1
4
 

1
1
.
6
1
 

2
0
7
5
 

A
 

1
0
 
3
7
 
2
5
.
1
8
7
 

-
1
1
 
0
2
 
3
8
.
6
4
 

0
.
0
7
 
0
.
1
1
 

6
.
6
7
0
 

0
.
1
3
0
 

6
3
.
3
6
8
 

1
.
1
2
0
 

8
.
1
1
3
 

0
.
1
0
0
 

3
3
7
.
2
7
 

0
.
1
0
 

2
0
1
6
.
1
0
6
 

1
 

i
T
2
7
 
1
x
3
s
 

B
 

1
0
 
3
7
 
2
5
.
5
9
2
 

-
1
1
 
0
2
 
3
5
.
6
5
 

1
0
.
9
2
7
 

0
.
1
0
1
 

1
0
5
.
1
7
 

2
0
7
6
 

A
 

1
0
 
4
9
 
5
0
.
1
9
2
 

-
0
8
 
5
4
 
2
1
.
0
7
 

0
.
1
0
 
0
.
1
2
 

2
.
1
8
2
 

0
.
1
5
6
 

6
6
.
4
9
7
 

4
.
0
9
6
 

1
0
.
8
9
6
 

0
.
0
8
2
 

6
1
.
9
7
 

0
.
0
8
 

2
0
1
7
.
3
6
5
 

4
 

i
T
2
7
 
4
x
1
s
.
 
O
v
e
r
l
a
p
p
i
n
g
 

s
t
a
r
 
d
i
s
k
s
 

B
 

1
0
 
4
9
 
5
0
.
3
2
7
 

-
0
8
 
5
4
 
2
0
.
2
0
 

1
1
.
1
3
6
 

0
.
0
8
3
 

5
1
.
9
2
 

2
4
9
9
 

A
 

0
9
 
4
3
 
5
1
.
0
9
5
 

0
4
 
2
8
 
4
0
.
0
0
 

0
.
1
6
 
0
.
1
9
 

4
.
6
7
9
 

0
.
2
4
8
 
3
4
6
.
5
0
8
 
3
.
0
3
9
 

1
2
.
1
1
6
 

0
.
1
1
4
 

3
6
.
7
5
 

0
.
1
1
 

2
0
1
5
.
9
6
9
 

1
 

i
T
2
7
 
1
x
3
s
 

B
 

0
9
 
4
3
 
5
1
.
0
2
2
 

0
4
 
2
8
 
4
4
.
5
5
 

1
2
.
5
4
6
 

0
.
1
1
5
 

3
0
.
9
5
 

2
5
0
0
 

A
 

0
9
 
4
9
 
1
3
.
1
2
0
 

0
2
 
4
3
 
5
4
.
0
2
 

0
.
1
3
 
0
.
1
1
 

6
.
0
9
3
 

0
.
1
7
0
 
2
8
4
.
3
4
8
 
1
.
6
0
1
 

1
2
.
8
2
9
 

0
.
0
9
1
 

9
3
.
5
0
 

0
.
0
9
 

2
0
1
7
.
3
2
4
 

5
 

i
T
2
7
 
5
x
3
s
 

B
 

0
9
 
4
9
 
1
2
.
7
2
6
 

0
2
 
4
3
 
5
5
.
5
3
 

1
4
.
6
9
6
 

0
.
0
9
5
 

3
6
.
8
2
 

3
2
5
0
 

A
 

0
9
 
4
4
 
4
9
.
7
2
7
 

-
0
7
 
4
4
 
4
4
.
1
9
 

0
.
1
0
 
0
.
1
0
 

4
.
1
4
2
 

0
.
1
4
1
 

4
.
3
2
2
 

1
.
9
5
6
 

1
3
.
0
2
2
 

0
.
0
9
9
 

2
5
.
8
4
 

0
.
0
9
 

2
0
1
5
.
9
6
9
 

1
 

i
T
2
7
 
1
x
3
s
.
 
U
C
A
C
4
.
 
S
N
R
 

B
<
2
0
 

B
 

0
9
 
4
4
 
4
9
.
7
4
8
 

-
0
7
 
4
4
 
4
0
.
0
6
 

1
3
.
5
9
9
 

0
.
1
1
3
 

1
5
.
2
5
 

3
3
2
0
 

A
 

1
0
 
1
5
 
5
5
.
2
0
7
 

-
0
6
 
2
4
 
3
2
.
9
8
 

0
.
0
7
 
0
.
0
9
 

6
.
1
5
1
 

0
.
1
1
4
 
1
0
8
.
1
9
0
 
1
.
0
6
2
 

1
2
.
2
2
1
 

0
.
0
8
1
 

8
9
.
2
4
 

0
.
0
8
 

2
0
1
6
.
1
0
6
 

1
 

i
T
2
7
 
1
x
3
s
 

B
 

1
0
 
1
5
 
5
5
.
5
9
9
 

-
0
6
 
2
4
 
3
4
.
9
0
 

1
3
.
3
1
5
 

0
.
0
8
3
 

4
8
.
9
3
 

3
3
4
0
 

A
 

1
0
 
2
7
 
4
2
.
7
2
2
 

-
0
5
 
5
9
 
4
6
.
1
2
 

0
.
1
1
 
0
.
1
2
 

4
.
0
0
2
 

0
.
1
6
3
 

1
9
.
6
0
2
 

2
.
3
2
9
 

1
2
.
2
1
7
 

0
.
0
7
4
 

4
4
.
3
6
 

0
.
0
7
 

2
0
1
5
.
9
6
9
 

1
 

i
T
2
7
 
1
x
3
s
 

B
 

1
0
 
2
7
 
4
2
.
8
1
2
 

-
0
5
 
5
9
 
4
2
.
3
5
 

1
2
.
7
7
0
 

0
.
0
7
9
 

2
8
.
9
2
 

E
x
p
la

n
a
ti
o

n
s
 N

o
te

s
 c

o
lu

m
n
: 

1
. 

 “
U

C
A

C
4
” 

in
d
ic

a
te

s
 t

h
e
 u

s
e
 o

f 
U

C
A

C
4
 f

o
r 

p
la

te
 s

o
lv

in
g
, 
o
th

e
rw

is
e
  

U
R

A
T

1
 w

a
s
 u

s
e
d

 

2
. 

“T
o

u
c
h
in

g
 s

ta
r 

d
is

k
s
” 

in
d
ic

a
te

s
 t
h
a
t 

th
e
 r

im
s
 o

f 
th

e
 s

ta
r 

d
is

k
s
 a

re
 t
o
u
c
h
in

g
 a

n
d
 t

h
a
t 
th

e
 m

e
a
s
u
re

m
e
n
t 
re

s
u
lt
s
 m

ig
h
t 
b
e
 a

 b
it
 l
e

s
s
 p

re
c
is

e
 t
h
a
n
 w

it
h

 c
le

a
rl
y
 s

e
p
a
ra

te
d
 s

ta
r 

d
is

k
s
 

3
. 

“T
o

u
c
h
in

g
/O

v
e
rl
a

p
p
in

g
 s

ta
r 

d
is

k
s
” 

in
d
ic

a
te

s
 t
h
a
t 
th

e
 s

ta
r 

d
is

k
s
 o

v
e
rl
a
p
 t

o
 t
h
e
 d

e
g
re

e
 o

f 
a
n
 e

lo
n
g
a
ti
o

n
 a

n
d
 t

h
a
t 
th

e
 m

e
a
s
u
re

m
e
n
t 

re
s
u
lt
s
 a

re
 p

ro
b
a
b
ly

 l
e

s
s
 p

re
c
is

e
 t
h
a
n
 

w
it
h
 c

le
a
rl
y
 s

e
p
a
ra

te
d
 s

ta
r 

d
is

k
s
 

4
. 

 “
S

N
R

 <
2
0
” 

in
d
ic

a
te

s
 t

h
a
t 
th

e
 m

e
a
s
u
re

m
e
n
t 
re

s
u
lt
 m

ig
h
t 

b
e
 a

 b
it
 l
e
s
s
 p

re
c
is

e
 t
h
a
n
 d

e
s
ir
e
d
 d

u
e
 t

o
 a

 l
o

w
 S

N
R

 v
a
lu

e
 b

u
t 
th

is
 i
s
 a

lr
e
a
d
y
 i
n

c
lu

d
e
d
 i
n

 t
h
e
 c

a
lc

u
la

ti
o

n
 o

f 
th

e
 

m
a
g
n
it
u
d
e
 e

rr
o
r 

ra
n
g
e
 e

s
ti
m

a
ti
o

n
 

5
. 

“S
N

R
 <

1
0
” 

in
d
ic

a
te

s
 t
h
a
t 
th

e
 m

e
a
s
u
re

m
e
n
t 
re

s
u
lt
 i
s
 p

ro
b
a
b
ly

 a
 b

it
 l
e
s
s
 p

re
c
is

e
 t

h
a
n
 d

e
s
ir
e
d
 d

u
e
 t
o
 a

 v
e
ry

 l
o

w
 S

N
R

 v
a
lu

e
 b

u
t 
th

is
 i
s
 a

lr
e
a
d
y
 i
n

c
lu

d
e
d
 i
n
 t

h
e
 c

a
lc

u
la

ti
o

n
 o

f 
th

e
 m

a
g
n
it
u
d
e
 e

rr
o
r 

ra
n
g
e
 e

s
ti
m

a
ti
o
n

 

6
. 

“I
m

a
g
e
 q

u
a
lit

y
 q

u
e
s
ti
o

n
a
b
le

” 
o
r 

s
im

ila
r 

in
d
ic

a
te

s
 r

a
th

e
r 

la
rg

e
 a

v
e
ra

g
e
 e

rr
o
rs

 f
o
r 

th
e
 r

e
fe

re
n
c
e
 s

ta
rs

 u
s
e
d
 f

o
r 

p
la

te
 s

o
lv

in
g
 f

o
r 

d
if
fe

re
n
t 

re
a
s
o
n
s
 (

m
o
s
tl
y
 a

tm
o
s
p
h
e
ri
c
 i
n

fl
u

-
e
n
c
e
s
).

 B
u
t 
th

is
 i
s
 a

t 
le

a
s
t 
to

 s
o
m

e
 d

e
g
re

e
 a

lr
e
a
d
y
 i
n

c
lu

d
e
d
 i
n
 t

h
e
 c

a
lc

u
la

ti
o

n
 o

f 
th

e
 e

rr
o
r 

ra
n
g
e
 e

s
ti
m

a
ti
o
n

 



Vol. 14 No. 1    January 1,  2018 Page 63  Journal of Double Star Observations 

 

 

Jonckheere Double Star Photometry – Part VIII: Sextans  

 

T
a

b
le

 2
. 

J 
o

b
je

ct
s 

in
 S

ex
ta

n
s 

w
it

h
 M

o
st

 R
ec

en
t 

C
a

ta
lo

g
 C

o
o

rd
in

a
te

s 
a

n
d

 C
h

ec
k 

fo
r 

b
ei

n
g

 P
o

te
n

ti
a

ll
y 

C
P

M
 P

a
ir

s 

J
#
 

R
A
 

D
e
c
 

S
e
p
"
 

P
A
°
 

M
1
(
G
)
 
M
2
(
G
)
 

p
m
R
A
1
 

p
m
D
e
c
1
 

e
_
p
m
1
 

p
m
R
A
2
 

p
m
D
e
c
2
 
e
_
p
m
2
 

A
p
 

M
e
 

D
a
t
e
 

C
P
M
R
a
t
 

S
o
u
r
c
e
/
N
o
t
e
s
 

8
3
 
1
4
7
.
6
2
5
1
6
0
3
0
 
3
.
6
1
7
2
6
0
8
 

2
.
2
1
 

2
3
8
.
6
 
1
0
.
3
6
 
1
0
.
7
0
 

-
5
5
.
5
0
 

-
3
.
0
0
 

1
.
7
0
 

-
5
7
.
8
0
 

-
3
.
5
0
 

3
.
5
4
 
0
.
9
6
 

H
g
 
2
0
1
5
.
0
0
0
 
A
A
B
A
 

U
C
A
C
5
 
2
0
0
0
.
1
8
5
.
 
P
M
 

d
a
t
a
 
f
r
o
m
 
U
C
A
C
5
 
c
a
t
a
-

l
o
g
.
 
S
o
l
i
d
 
C
P
M
 

c
a
n
d
i
d
a
t
e
 

8
4
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

N
e
i
t
h
e
r
 
U
C
A
C
5
 
n
o
r
 

G
A
I
A
 
D
R
1
 
o
b
j
e
c
t
s
 
f
o
r
 

A
 
a
n
d
 
B
 

8
8
 
1
5
9
.
5
4
9
6
2
9
7
0
 
-
5
.
9
3
8
8
0
1
7
 
9
.
3
8
 

2
3
7
.
1
 

9
.
9
3
 

1
2
.
6
3
 

4
.
0
0
 

0
.
5
0
 

2
.
3
3
 

3
.
1
0
 

-
0
.
6
0
 

2
.
0
5
 
0
.
9
6
 

H
g
 
2
0
1
5
.
0
0
0
 
C
C
C
C
 

U
C
A
C
5
 
2
0
0
0
.
1
0
0
.
 
P
M
 

d
a
t
a
 
f
r
o
m
 
U
C
A
C
5
 

c
a
t
a
l
o
g
.
 
O
p
t
i
c
a
l
 

8
9
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

N
e
i
t
h
e
r
 
U
R
A
T
1
,
 
U
C
A
C
5
 

n
o
r
 
G
A
I
A
 
D
R
1
 
o
b
j
e
c
t
s
 

f
o
r
 
A
 
a
n
d
 
B
 

4
2
6
 
1
4
9
.
0
3
9
1
9
3
3
 

3
.
4
6
5
6
5
7
2
 

3
.
4
3
 

2
0
7
.
6
 
1
0
.
0
8
 
1
0
.
0
9
 

-
6
4
.
0
0
 

-
5
.
9
0
 

1
.
8
4
 

-
6
4
.
8
0
 

-
8
.
9
0
 

3
.
3
9
 
0
.
9
6
 

H
g
 
2
0
1
5
.
0
0
0
 
A
A
B
A
 

U
C
A
C
5
 
2
0
0
0
.
1
8
5
.
 
P
M
 

d
a
t
a
 
f
r
o
m
 
U
C
A
C
5
 

c
a
t
a
l
o
g
.
 
S
o
l
i
d
 
C
P
M
 

c
a
n
d
i
d
a
t
e
 

7
4
6
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

N
e
i
t
h
e
r
 
2
M
A
S
S
,
 
U
R
A
T
1
,
 

U
C
A
C
5
 
n
o
r
 
G
A
I
A
 
D
R
1
 

o
b
j
e
c
t
s
 
f
o
r
 
B
 

7
4
7
 
1
5
7
.
2
6
3
9
4
8
3
0
 
-
3
.
3
6
3
6
4
6
1
 
3
.
6
6
 

2
5
2
.
7
 
1
0
.
7
2
 
1
1
.
7
5
 

1
2
.
0
0
 

-
1
8
.
1
0
 

1
.
7
0
 

9
.
5
0
 

-
1
6
.
9
0
 

1
.
8
4
 
0
.
9
6
 

H
g
 
2
0
1
5
.
0
0
0
 
B
C
B
B
 

U
C
A
C
5
 
2
0
0
0
.
1
1
7
.
 
P
M
 

d
a
t
a
 
f
r
o
m
 
U
C
A
C
5
 

c
a
t
a
l
o
g
.
 
R
a
t
h
e
r
 

o
p
t
i
c
a
l
 

1
0
1
0
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

N
e
i
t
h
e
r
 
U
R
A
T
1
,
 
U
C
A
C
5
 

n
o
r
 
G
A
I
A
 
D
R
1
 
o
b
j
e
c
t
s
 

f
o
r
 
B
 

1
3
6
9
 
1
6
0
.
2
5
8
9
5
3
4
6
 
3
.
5
9
5
7
3
2
9
 

7
.
4
3
 

1
2
0
.
1
 

9
.
7
7
 

1
1
.
1
2
 

1
2
0
.
5
0
 
-
1
3
5
.
6
3
 

7
.
6
0
 

1
2
0
.
5
6
 
-
1
3
7
.
0
9
 
7
.
6
0
 
0
.
9
6
 

H
g
 
2
0
1
5
.
0
0
0
 
A
A
A
B
 

G
A
I
A
 
D
R
1
.
 
P
M
 
d
a
t
a
 

c
a
l
c
u
l
a
t
e
d
 
f
r
o
m
 
p
o
s
i
-

t
i
o
n
 
c
o
m
p
a
r
i
s
o
n
 
w
i
t
h
 

2
M
A
S
S
.
 
S
o
l
i
d
 
C
P
M
 

c
a
n
d
i
d
a
t
e
.
 
A
l
r
e
a
d
y
 
V
-

c
o
d
e
d
 
i
n
 
W
D
S
 

1
5
5
7
 
1
4
5
.
7
9
0
8
6
9
4
 
-
7
.
6
9
6
5
1
8
3
 

5
.
2
 

1
6
5
.
2
 
1
0
.
9
8
 
1
1
.
8
9
 

-
6
4
.
4
0
 

2
8
.
3
0
 

1
.
5
6
 

-
4
2
.
9
0
 

2
6
.
6
0
 

1
.
7
0
 
0
.
9
6
 

H
g
 
2
0
1
5
.
0
0
0
 
C
C
A
A
 

U
C
A
C
5
 
2
0
0
0
.
0
7
8
.
 
P
M
 

d
a
t
a
 
f
r
o
m
 
U
C
A
C
5
 

c
a
t
a
l
o
g
.
 
O
p
t
i
c
a
l
 

1
5
5
8
 
1
4
6
.
6
4
7
6
7
1
4
0
 
-
5
.
0
7
2
5
9
2
2
 
1
1
.
1
0
 
1
6
9
.
9
 
1
1
.
4
4
 
1
1
.
7
1
 

-
2
5
.
2
0
 

3
.
4
0
 

1
.
8
4
 

-
2
6
.
4
0
 

3
.
8
0
 

1
.
8
4
 
0
.
9
6
 

H
g
 
2
0
1
5
.
0
0
0
 
A
A
B
B
 

U
C
A
C
5
 
2
0
0
0
.
0
9
8
.
 
P
M
 

d
a
t
a
 
f
r
o
m
 
U
C
A
C
5
 

c
a
t
a
l
o
g
.
 
S
o
l
i
d
 
C
P
M
 

c
a
n
d
i
d
a
t
e
 

1
5
5
9
 
1
4
7
.
2
2
9
5
3
5
3
0
 
-
1
0
.
7
3
1
8
2
9
4
 
6
.
2
6
 

1
1
9
.
5
 
1
0
.
3
9
 
1
0
.
9
9
 

-
3
.
5
0
 

-
5
.
5
0
 

1
.
7
7
 

-
3
.
3
0
 

-
4
.
4
0
 

3
.
3
9
 
0
.
9
6
 

H
g
 
2
0
1
5
.
0
0
0
 
B
C
C
C
 

U
C
A
C
5
 
2
0
0
0
.
0
4
3
.
 
P
M
 

d
a
t
a
 
f
r
o
m
 
U
C
A
C
5
 

c
a
t
a
l
o
g
.
 
O
p
t
i
c
a
l
 

1
5
6
0
 
1
4
8
.
3
9
6
0
1
3
9
0
 
-
6
.
7
2
3
3
1
8
9
 
1
0
.
0
5
 
3
0
1
.
8
 
1
0
.
8
6
 
1
2
.
7
4
 

5
.
5
0
 

-
6
.
3
0
 

2
.
4
0
 

5
.
2
0
 

-
6
.
3
0
 

2
.
1
9
 
0
.
9
6
 

H
g
 
2
0
1
5
.
0
0
0
 
A
A
C
C
 

U
C
A
C
5
 
2
0
0
0
.
0
8
6
.
 
P
M
 

d
a
t
a
 
f
r
o
m
 
U
C
A
C
5
 

c
a
t
a
l
o
g
.
 
P
o
t
e
n
t
i
a
l
 

C
P
M
 
b
u
t
 
P
M
 
v
a
l
u
e
s
 
t
o
o
 

s
m
a
l
l
 
t
o
 
b
e
 

s
i
g
n
i
f
i
c
a
n
t
 

T
a

b
le

 2
 c

o
n

cl
u
d

es
 o

n
 n

ex
t 

p
a
g

e.
 



Vol. 14 No. 1    January 1,  2018 Page 64  Journal of Double Star Observations 

 

 

Jonckheere Double Star Photometry – Part VIII: Sextans  

 

T
a

b
le

 2
(c

o
n

cl
u

si
o
n

).
  
J 

o
b

je
ct

s 
in

 S
ex

ta
n

s 
w

it
h

 M
o

st
 R

ec
en

t 
C

a
ta

lo
g

 C
o
o

rd
in

a
te

s 
a

n
d

 C
h

ec
k 

fo
r 

b
ei

n
g

 P
o
te

n
ti

a
ll

y 
C

P
M

 P
a
ir

s 

J
#
 

R
A
 

D
e
c
 

S
e
p
"
 

P
A
°
 

M
1
(
G
)
 
M
2
(
G
)
 

p
m
R
A
1
 

p
m
D
e
c
1
 

e
_
p
m
1
 

p
m
R
A
2
 

p
m
D
e
c
2
 
e
_
p
m
2
 

A
p
 

M
e
 

D
a
t
e
 

C
P
M
R
a
t
 

S
o
u
r
c
e
/
N
o
t
e
s
 

1
5
6
3
 
1
5
3
.
7
4
6
3
5
2
2
0
 
-
6
.
4
0
3
2
6
6
4
 
9
.
9
6
 

4
.
2
 

1
0
.
2
3
 
1
1
.
8
8
 

6
.
7
0
 

7
.
0
0
 

1
.
8
4
 

6
.
4
0
 

7
.
5
0
 

1
.
9
1
 
0
.
9
6
 

H
g
 
2
0
1
5
.
0
0
0
 
B
A
C
C
 

U
C
A
C
5
 
2
0
0
0
.
0
9
1
.
 
P
M
 

d
a
t
a
 
f
r
o
m
 
U
C
A
C
5
 

c
a
t
a
l
o
g
.
 
P
o
t
e
n
t
i
a
l
 

C
P
M
 
b
u
t
 
P
M
 
v
a
l
u
e
s
 
t
o
o
 

s
m
a
l
l
 
t
o
 
b
e
 

s
i
g
n
i
f
i
c
a
n
t
 

1
5
6
5
 
1
5
7
.
5
3
2
7
1
0
3
0
 
-
4
.
9
5
2
5
2
0
8
 
2
0
.
1
2
 

1
0
.
9
 

1
1
.
3
4
 
1
4
.
9
7
 

0
.
0
0
 

-
8
.
3
0
 

1
.
7
0
 

-
1
6
.
9
0
 

-
2
1
.
4
0
 

2
.
9
0
 
0
.
9
6
 

H
g
 
2
0
1
5
.
0
0
0
 
C
C
C
C
 

U
C
A
C
5
 
2
0
0
0
.
1
0
6
.
 
P
M
 

d
a
t
a
 
f
r
o
m
 
U
C
A
C
5
 

c
a
t
a
l
o
g
.
 
O
p
t
i
c
a
l
 

1
5
6
6
 
1
5
7
.
5
0
1
6
5
6
4
0
 
-
2
.
8
7
0
1
7
9
2
 
1
2
.
3
2
 
2
6
9
.
8
 
1
0
.
8
1
 
1
3
.
1
7
 

6
9
.
4
0
 

-
4
8
.
6
0
 

1
.
7
0
 

1
5
.
8
0
 

-
1
4
.
9
0
 

1
.
8
4
 
0
.
9
6
 

H
g
 
2
0
1
5
.
0
0
0
 
C
C
B
B
 

U
C
A
C
5
 
2
0
0
0
.
1
2
1
.
 
P
M
 

d
a
t
a
 
f
r
o
m
 
U
C
A
C
5
 

c
a
t
a
l
o
g
.
 
O
p
t
i
c
a
l
 

2
0
7
3
 
1
5
1
.
4
2
1
6
0
8
9
0
 
-
3
.
5
5
0
4
2
0
3
 
7
.
7
9
 

3
2
0
.
0
 
1
0
.
0
6
 

 
-
2
3
.
3
5
 

7
.
1
7
 

5
.
5
1
 

2
.
5
0
 

9
.
7
0
 

5
.
5
1
 
0
.
2
0
 

E
u
 
2
0
1
4
.
1
3
7
 
C
C
C
B
 

U
R
A
T
1
.
 
N
e
i
t
h
e
r
 
U
C
A
C
5
 

n
o
r
 
G
A
I
A
 
D
R
1
 
o
b
j
e
c
t
 

f
o
r
 
B
.
 
D
a
t
a
 
f
r
o
m
 

U
R
A
T
1
.
 
P
M
 
d
a
t
a
 
c
a
l
c
u
-

l
a
t
e
d
 
f
r
o
m
 
p
o
s
i
t
i
o
n
 

c
o
m
p
a
r
i
s
o
n
 
w
i
t
h
 
2
M
A
S
S
 

-
 
o
p
t
i
c
a
l
 

2
0
7
5
 
1
5
9
.
3
5
4
9
5
4
7
0
 
-
1
1
.
0
4
4
0
9
0
3
 
6
.
5
6
 

6
2
.
6
 

8
.
6
9
 

 
1
4
.
3
6
 

-
0
.
5
4
 

5
.
5
0
 

-
0
.
2
7
 

5
.
5
4
 

5
.
4
6
 
0
.
2
0
 

E
u
 
2
0
1
4
.
2
1
7
 
C
C
C
B
 

U
R
A
T
1
.
 
N
e
i
t
h
e
r
 
U
C
A
C
5
 

n
o
r
 
G
A
I
A
 
D
R
1
 
o
b
j
e
c
t
 

f
o
r
 
B
.
 
D
a
t
a
 
f
r
o
m
 

U
R
A
T
1
.
 
P
M
 
d
a
t
a
 
c
a
l
c
u
-

l
a
t
e
d
 
f
r
o
m
 
p
o
s
i
t
i
o
n
 

c
o
m
p
a
r
i
s
o
n
 
w
i
t
h
 
2
M
A
S
S
 

-
 
o
p
t
i
c
a
l
 

2
0
7
6
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

N
e
i
t
h
e
r
 
2
M
A
S
S
,
 
U
C
A
C
5
 

n
o
r
 
G
A
I
A
 
D
R
1
 
o
b
j
e
c
t
 

f
o
r
 
B
 

2
4
9
9
 
1
4
5
.
9
6
2
8
1
2
5
0
 
4
.
4
7
7
6
9
0
8
 

4
.
8
6
 

3
4
8
.
1
 
1
1
.
9
0
 
1
2
.
2
6
 

3
5
.
8
0
 

-
2
0
.
4
0
 

1
.
8
4
 

3
5
.
0
0
 

-
2
0
.
6
0
 

1
.
8
4
 
0
.
9
6
 

H
g
 
2
0
1
5
.
0
0
0
 
A
A
A
B
 

U
C
A
C
5
 
2
0
0
0
.
1
9
2
.
 
P
M
 

d
a
t
a
 
f
r
o
m
 
U
C
A
C
5
 

c
a
t
a
l
o
g
 
-
 
s
o
l
i
d
 
C
P
M
 

c
a
n
d
i
d
a
t
e
 

2
5
0
0
 
1
4
7
.
3
0
4
6
3
2
5
0
 
2
.
7
3
1
6
7
7
8
 

6
.
1
5
 

2
8
4
.
3
 
1
2
.
6
4
 
1
4
.
3
5
 

-
3
.
3
0
 

0
.
6
0
 

1
.
7
0
 

-
3
.
1
0
 

-
0
.
2
0
 

2
.
2
6
 
0
.
9
6
 

H
g
 
2
0
1
5
.
0
0
0
 
C
B
C
C
 

U
C
A
C
5
 
2
0
0
0
.
1
7
1
.
 
P
M
 

d
a
t
a
 
f
r
o
m
 
U
C
A
C
5
 

c
a
t
a
l
o
g
 
-
 
r
a
t
h
e
r
 

o
p
t
i
c
a
l
 

3
2
5
0
 
1
4
6
.
2
0
7
2
3
2
8
0
 
-
7
.
7
4
5
6
8
4
7
 
4
.
3
3
 

3
5
8
.
1
 
1
2
.
5
6
 
1
3
.
1
3
 

1
7
.
1
0
 

7
.
9
0
 

1
.
6
3
 

1
6
.
1
0
 

7
.
6
0
 

1
.
7
0
 
0
.
9
6
 

H
g
 
2
0
1
5
.
0
0
0
 
A
B
B
B
 

U
C
A
C
5
 
2
0
0
0
.
0
7
9
.
 
P
M
 

d
a
t
a
 
f
r
o
m
 
U
C
A
C
5
 

c
a
t
a
l
o
g
 
-
 
g
o
o
d
 
C
P
M
 

c
a
n
d
i
d
a
t
e
 

3
3
2
0
 
1
5
3
.
9
8
0
0
1
0
8
0
 
-
6
.
4
0
9
1
7
5
6
 
6
.
1
2
 

1
0
6
.
7
 
1
1
.
9
1
 
1
2
.
9
5
 

-
1
4
.
5
0
 

-
2
9
.
5
0
 

1
.
8
4
 

-
1
5
.
4
0
 

-
3
0
.
7
0
 

1
.
9
8
 
0
.
9
6
 

H
g
 
2
0
1
5
.
0
0
0
 
A
A
B
B
 

U
C
A
C
5
 
2
0
0
0
.
0
9
1
.
 
P
M
 

d
a
t
a
 
f
r
o
m
 
U
C
A
C
5
 

c
a
t
a
l
o
g
 
-
 
s
o
l
i
d
 
C
P
M
 

c
a
n
d
i
d
a
t
e
 

3
3
4
0
 
1
5
6
.
9
2
8
0
8
8
3
0
 
-
5
.
9
9
6
2
1
4
4
 
4
.
5
0
 

1
5
.
4
 

1
2
.
0
1
 
1
2
.
4
4
 

-
1
9
.
8
0
 

-
6
.
1
0
 

1
.
7
0
 

-
2
0
.
3
0
 

-
5
.
3
0
 

1
.
7
0
 
0
.
9
6
 

H
g
 
2
0
1
5
.
0
0
0
 
A
A
B
B
 

U
C
A
C
5
 
2
0
0
0
.
0
9
3
.
 
P
M
 

d
a
t
a
 
f
r
o
m
 
U
C
A
C
5
 

c
a
t
a
l
o
g
 
-
 
s
o
l
i
d
 
C
P
M
 

c
a
n
d
i
d
a
t
e
 



Vol. 14 No. 1    January 1,  2018 Page 65  Journal of Double Star Observations 

 

 

Jonckheere Double Star Photometry – Part VIII: Sextans  

Appendix A 

CPM rating scheme according to Knapp/Nanson 2017 with extensions: 
Four rating factors are used: proper motion vector direction, proper motion vector length, size of position error 

in relation to proper motion vector length, and relationship separation to average proper motion speed: 
• Proper motion vector direction rating: “A” for within the error range identical direction, “B” for similar direc-

tion within the double error range, and “C” for outside 
• Proper motion vector length rating: “A” for within the error range identical length, “B” for similar length with-

in the double error range, and “C” for outside 
• Error size rating: “A” for error size of less than 5% of the proper motion vector length, “B” for less than 10%, 

and “C” for a larger error size 
• Rating for relation separation to average proper motion speed: “A” for less than 100 years, “B” for 100 to 

1000 years, and “C” for above. 
 
To compensate for (depending on the selected objects and available catalogs) excessively large position errors 

resulting an “A” rating despite rather high deviations, absolute upper limits are applied regardless of calculated 
error size:  
• Proper motion vector direction: Max. 2.86° difference for an “A” and 5.72° for a “B” 
• Proper motion vector length: Max. 5% difference for an “A” and 10% for a “B” 

 
Modification for cases of very small position errors (when for example using SDSS9 instead of 2MASS or 

directly proper motion data from GAIA DR1 or UCAC5) with the consequence that the requirements to get an A 
or even B CPM rating get unreasonable hard: 
• The from the position error resulting error estimation for proper motion vector direction and length is in this 

case calculated as root mean square from both position errors (instead of so far only the larger 2MASS one) 
• If the PM vector direction difference is larger than this calculated “allowed” error but still less than 0.5° then 

an “A” is given, a “B” is given for larger than 0.5 but less than 1 degree, and a “C” is given if above 
• If the PM vector length difference is larger than this calculated “allowed” error but still less than 0.5% then an 

“A” is given, a “B” is given for larger than 0.5 but less than 1 percent, and a “C” is given if above.   


