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Abstract: : In this paper I present the results of a study of 2Mass 17474909 + 0621022 as
components of a common proper motion pair. I used the PPMXL catalog’s proper motion
data to select this system which presents high RA and Dec proper motion. On the other
hand, with the absolute visual magnitude of both components, I obtained distance modulus
7.98 and 7.98, which put the components of the system at a distance of 394.5 parsecs. Taking into account errors in determining the magnitudes, this means that the probability that
both components are situated at the same distance is 100%. I suggest that this pair be included in the WDS catalog .

Introduction
The main purpose is to study the pair 2Mass
17474909 + 0621022 (Figures 1, 2) to determine
some important astrophysical features such as distance, spectral type of the components, etc. Then,
using kinematic, photometric spectral and astrometrical data, obtaining enough information to determine if there is a gravitational tie between both components and its nature.
In this study I used Francisco Rica Romero’s
spreadsheets [1] that makes many astrophysics calculations.

Methodology
Proper motion
I started obtaining the proper motions for the
pair given in the PPMXL catalog (a catalog that provides positions and proper motions), Table 1 shows
the results that I obtained. I also obtain the resulting
tangential velocity calculation (Table 2).

Figure 1: Picture based on a POSS plate that shows the system
under study with the components identified in the inset.
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Table 1: Proper motion of the pair described in this study

Figure 2: This image is an RGB superposition where each channel
represents a different date. The result shows the common proper
motion of the system.

Relative Astrometry
Relative astrometry measurements were based on
plates from different dates with resolution: 1.1”, obtained from Aladdin software, I used Astrometrica
software for obtaining angle deviation and applying
that value on Reduc software calibration parameters
for each plate. Reduc also let me obtain Theta and Rho
values for each plate (see Table 3).

Component

Proper Motion RA

Proper Motion DEC

A

-14.5 ± 3.9

-22.8 ± 3.9

B

-17.3 ± 3.9

-23.1 ± 3.9

Table 2: Tangential velocity calculation based on PPMXL
proper motions
Tangential Velocity
Calculation

A

B

Mu (alpha) =

- 0.015

- 0.017

Mu (delta) =

- 0.023

- 0.023

Pi (“) =

0.0025

0.0025

Photometry / Spectral type of the components
- 27
- 32
Ta (km/s)
I retrieved all plates with plate resolution around
1 arcsecond/pixel and catalog data of the image field
- 43
- 43
Td (km/s)
from 2MASS, CMC 14, UCAC3 and USNO B1.0 cata51
54
Vt (Km/s)
logs. Table 4 shows the photometric magnitudes obtained. Using Francisco Rica Romero’s astrophysics
spreadsheet “SDSS-2MASS-Johnson conversions”, I
obtained the results shown in Table 5.
With this set of photometry in bands J,H,K, the
Table 3: Theta / Rho measurements obtained with Reduc
deduced B,V,I and using the Francisco Rica Romero’s Software
“Astrophysics” spreadsheet, I can evaluate and calculate the spectral type of each component from photoBesselian Date
Theta º
Rho “
metric data. I obtained K0V and K0V for the primary
1953.6121
129.93
28.558
and secondary respectively.
Using the same spreadsheet, I obtained the re1988,3649
129.99
28.298
duced proper motions for the companions presented in
1993.6238
130.17
28.577
Table 6 and for JHK Photometry shown in Table 7.
The Reduced Proper Motion [3] and JHK Photometry
1997.3178
130.2
28.718
[4] diagrams (Figures 3, 4) show that both components
are situated in the dwarf/subdwarf region.
The results suggest that the primary component as
well its companion are main sequence stars.
The absolute visual magnitude of both components
Table 4: Photometric magnitudes pulled from 2MASS
allow us to calculate the distance modulus, I used
(infrared), CMC14, UCAC3 and USNO B1.0 catalogs
Francisco Rica Romero’s spreadsheet “Astrophysics”,
the results is shown in Table 8.
J
H
K
r’
f
B2
R2
Distance modulus obtained for each component
A 11.939 11.565 11.465 13.305 13.501 14.36 12.78
were quite similar, Which means that taking into account the errors in determining the magnitudes, I con- B 11.931 11.551 11.454 13.307 13.538 14.21 12.89
(Continued on page 326)
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Table 5: Based on JHK (2MASS), r’ (CMC14), f
(UCAC3), B2 - R2 (USNO-B1) photometric magnitudes
and using Francisco Rica Romero’s “SDSS-2MASSJohnson conversions”, I obtained color index (B-V), (VI), Magnitude V and later with “Astrophysics” spreadsheet, Bolometric correction shown below.
Color B-V Color V-I Magnitude V

Bolometric
correction

A

0.76

0.85

13.55

- 0.216

B

0.76

0.85

13.55

- 0.216

Table 8: Reduced Proper Motion
BAND

Mag (A)

V

13.55

K

11.465

H(A)

Mag (B)

10.7

13.55

8.6

11.454

H(B)
10.9
8.8

Table 9: JHK Photometry
COMPONENT

J-H

H-K

A

0.43

0.07

B

0.43

0.07

Figure 3: Reduced-Proper diagram. This diagram shows that both
components are situated in the dwarf/subdwarf region.

Figure 4: Photometry JHK diagram. This diagram shows that both components are situated in the dwarf/subdwarf region.
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