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Abstract: If any double star discoverer is in urgent need of photometry then it is Jonckheere. There
are over 3000 Jonckheere objects listed in the WDS catalog and a good part of them with magnitudes
obviously far too bright. This report covers the Jonckheere objects in the constellation Pegasus. At least
one image per object was taken with V-filter to allow for visual magnitude measurement by differential
photometry. All objects were additionally checked for potential gravitational relationship and 11 qualify

indeed as potential physical pairs.

Preamble: This report in no way intends to belittle the work of Jonckheere — on the contrary: He was
obviously a very dedicated and able double star observer fighting with a lot of obstacles including equip-
ment destroyed in World War 1. It seems that the basic double star parameters, RA/Dec coordinates and
separation as well as position angle were his main concern and the estimation of magnitudes was rather
a side aspect to him. The often crass over estimation of magnitudes may also be a side effect of his obvi-

ously extraordinary eyesight.

Introduction

As follow up to the reports on J-objects photometry
beginning with Knapp/Nanson 2016 we selected this
time the J-objects in Pegasus (Peg). 175 J-objects in
Peg is quite a large number and weather conditions did
often not allow for taking images of good quality so an
unusual number of imaging sessions were required to
get images of acceptable quality for photometry. But
even images of good quality were often less than per-
fect for plate solving due to the lack of a sufficient pop-
ulation of well suited reference stars in some Peg areas.
Due to these problems we did this time not look for
other WDS objects in the existing image material.

Results of Photometry and Catalog Checking
With a few exceptions, for all selected J-objects
one single image was taken with iTelescope 1T24 with
V-filter and 3s exposure. While for the mentioned im-
age quality issues the astrometry results have to be tak-
en with caution beyond the given error range the effects

seem less significant for the V-filter measured magni-
tudes as a magnitude error of ~0.1 or even a bit larger
seems negligible in comparison with those for the
Jonckheere objects, which often have given magnitude
errors in the range of up to 2 or more magnitudes. With
the availability of precise GAIA positions for most of
the listed components the value of astrometry results
from processing of CCD images taken with traditional
earth-bound telescopes seems anyway a bit questiona-
ble.

Several objects were too faint to be resolved with a
3s exposure time — additional images with longer expo-
sure time were taken for these and stacked with
AAVSO VPhot. The images were then plate solved
with Astrometrica using the URAT]1 catalog with refer-
ence 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 including an average dVmag
error. The J-objects were then located in the center of
the image and astrometry/photometry was then done by
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o Measurement row gives the results from pro-

the rather comfortable Astrometrica procedure with
point and click at the components delivering RA/Dec
coordinates and Vmag measurements based on all ref-
erence stars used for plate solving.

A subset of the measurement results for the first 10
objects is given in table 1 below. The full data set in-
cluding the parameters listed in parenthesis is available
for download from the JDSO website as fixed format
text file “Jonckheere Peg Results” with the following
structure:

. First row gives the WDS data as of April 2018:

. WDS ID
Comp gives the components
J gives the number of the J-object
RA/Dec gives the position in the HH:MM:SS/
DD:MM:SS format for the primary
Sep, PA, M1, M1, pmRA and pmDec give the
WDS catalog data for this object
Date gives the year of the last observation
Notes gives additional comments listed below
Table 1

. Data rows give data from GAIA DR2:

. (RA and Dec give the J2015.5 coordinates in
degrees for the primary)
Sep gives the calculated separation in arcsec-
onds if coordinates for both components are
available
(e_Sep gives the separation error)
PA gives the calculated position angle in de-
grees if coordinates for both components are
available
(e_PA gives the position angle error)
M1 and M2 give GIA DR2 Gmags
(e_M1/2 give the magnitude error)
PIx1 and PIx2 give the parallax for both com-
ponents if available
pmRA/pmDE give the proper motion data for
both components if available
Ap and Me give aperture and used observa-
tion method
CPMR gives the common proper motion rat-
ing based on the available PM data according
to the description in Appendix A
CPMS gives an estimated probability for be-
ing a physical pair based on proper motion
data (see Appendix A)
PIxR gives the distance rating based on the
available parallax data according to the de-
scription in Appendix A
PIxS gives an estimated probability for being
a physical pair based on parallax (see Appen-
dix A)
Notes gives additional comments listed below
Table 1

cessing of own images:
(RA/Dec gives the position in degrees for the
primary)
Sep gives the calculated separation in arcsec-
onds for resolved pairs
(e_Sep gives the separation error)
PA gives the calculated position angle in de-
grees for resolved pairs
(e_PA gives the position angle error)
M1 and M1 give Vmags for both components
measured by differential photometry
(e_M1/2 give the magnitude error)
Date gives the Julian observation epoch
Notes gives additional comments listed below
Table 1

Summary

124 of the 175 J-objects in Peg show the expected
magnitude difference larger than 0.5 compared with the
WDS catalog data. Further about 39 of these objects
qualify as solid or at least good CPM candidates based
on a rating scheme using GAIA DR2 proper motion
data if available for both components with the caveat of
rather small proper motion values for a few of them.
Further 11 objects have parallaxes and angular separa-
tions allowing for a higher than 50% likelihood for a
distance between the components of less than 200,000
AU suggesting potential gravitational relationship be-
tween the components.
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Content of the Notes column:

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Source GAIA DR2 catalog. M1 and M2 are GAIA
DR2 Gmags

iT24 1x3s: Image taken with iTelescope T24 with
V-filter and 3 seconds exposure time

Touching star disks: Indicates that the rims of the
star disks are touching and that the measurement
results might be a bit less precise than with clear-
ly separated star disks

Overlapping star disks: Indicates that the star
disks overlap to the degree of an elongation and
that the measurement results is probably less
precise than with clearly separated star disks

Vmags confirmed by counter-checking with GAIA
GBR-mags based estimation

AB resolved in GAIA DR2, for this reason no
match with AB

iT24 5x3s: Five stacked images taken with
iTelescope T24 with 5 filter and 3 seconds expo-
sure time

No resolution

No PIx and PM listed in GAIA DR2 for secondary
(or primary)

Image quality questionable: Rather large average
errors for the reference stars used for plate solv-
ing and photometry for different reasons (mostly
atmospheric influences). But this is at least to
some degree already included in the calculation
of the error range estimation

Small number of reference stars. Plate solved
with UCAC4

SNR <20: Indicates that the measurement result
might be a bit less precise than desired due to a
low SNR value but this is already included in the
calculation of the magnitude error range estima-
tion

Source GAIA DR2 catalog. M1 is GAIA DR2
Gmag. No object at WDS location for C

No resolution of C, bogus assumed

Hint of elongation but no serious resolution. Com-
bined magnitude suggests components about
0.4mag fainter than WDS

Hint of elongation but no serious resolution. Com-
bined magnitude corresponds with WDS mags

SNR <10: Indicates that the measurement result
might be much less precise than desired due to a
low SNR value but this is at least to some degree
already included in the calculation of the magni-
tude error range estimation

Hint of elongation but no resolution. Combined
magnitude suggests fainter than WDS mags

B probably 0.5mag fainter

20.

21.

22.

23.

24.

25.

26.

27.
28.

20.

30.

31.

32.
33.

34.

35.

WDS position wrong. Correct position is
23:46:07.82 +30:26:25.4

Hint of elongation but no serious resolution. Com-
bined magnitude suggests components being
brighter than WDS listed

No resolution of A nor B. Both have to be fainter
than 13.5mag

WDS J2000 position wrong. Correct position is 22
1047.62 +21 52 41.7

iT24 5x4s: Five stacked images taken with
iTelescope T24 with V filter and 4 seconds expo-
sure time

iT24 5x6s: Five stacked images taken with
iTelescope T24 with V filter and 6 seconds expo-
sure time

PM for B is slightly different than above for the AB
pair

B brighter than A

No object for the primary in GAIA DR2 although it
exists in DR1

No secondary at this position. Wrong position or
bogus

WDS J2000 position wrong. Correct coordinates
are 22 34 58.65 +29 51 48.5

SNR <5: Indicates that the measurement result
might indeed be much less precise than desired
due to a low SNR value but this is at least to
some degree already included in the calculation
of the magnitude error range estimation

No such object at this position. WDS X-coded

iT24 1x4s: One image taken with iTelescope T24
with V filter and 4 seconds exposure time

WDS code “V” for common proper motion sug-
gested

WDS code “T” for common parallax suggested
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Appendix A

Description of the CPM rating procedure (according Knapp and Nanson 2017 and Knapp 2018):

) 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 relation separation to proper motion speed

) Proper motion vector direction ratings: “A” for within the error range of identical direction, “B” for similar
direction within the double error range, “C” for direction within the triple error range and "D" for outside

. Proper motion vector length ratings: “A” for identical length within the error range, “B” for similar length
within the double error range, "C" for length within the triple error range and "D" for outside

o Error size ratings: “A” for error size of less than 5% of the proper motion vector length, “B” for less than
10%, “C” for less than 15% and "D" for a larger error size

. Relation separation to proper motion speed: "A" for less than 100 years, "B" for less than 1000 years, "C"

or less than 10000 years and "D" for above

To compensate for the extremely small proper motion GAIA DR2 errors resulting in a worse than “A” rating
despite only very small deviations an absolute lower limit is applied regardless of calculated error size:
. - Proper motion vector direction: Max. 1° difference for an “A”
o - Proper motion vector length: Max. 1% difference for an “A"

The letter based scoring is then transformed into an estimated probability and a verbal assessment for being
CPM

Description of the Plx rating procedure (according to Knapp 2018):

. Two rating factors are used: Distance between the components in AU and relationship Plx error to Plx val-
ue. The distance between the components is calculated from the inverted GAIA DR2 parallax data (if posi-
tive and PIx>3*e_PIx) and the angular separation using the law of cosine. Realistic case is based on the
given PlIx values and the best and worst case scenario uses the given e Plx data on the Plx values to esti-
mate a smallest and largest possible distance

. "A" for worst case distance, "B" for realistic case distance and "C" for best case distance less than 200,000
AU (means touching Oort clouds for two stars with Sun-like mass) and “D” for above
o "A" for Plx error less than 5% of Plx, "B" for less than 10%, "C" for less than 15% and “D” for above

The letter based scoring is then transformed into an estimated probability for being potentially gravitationally
bound.



