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Abstract: The astronomer Peter van de Kamp (1901-1955) published
(Astronomical Journal, 1939) a short note including a study on the sepa-
rated component of the orbital system HU575 (=WDS14426+1929). This
new companion (LDS 968 AB-C) had been discovered by Janet M. DeVilbiss
some years before. HU575 AB has two close components with magnitudes
9.77 and 10.05. The distance between them is 0.7". The distant companion
has magnitude 10 and is placed at 135" from the main component, accord-
ing to DeVilbiss’ measurement. The relevant van de Kamp’s result lies in
detecting the common proper motion of about 0.31” by year, from the closer
pair to the furthest component, predicting a potential physical relationship:
“A physical connection between the two stars is strongly indicated.” As we
can see in the WDS data, the remote component was catalogued with
Luyten’s observer code (LDS 968) when it was actually discovered by Miss
DeVilbiss.

In this paper spectral types and luminosity classes for the whole sys-
tem are deduced using optical and infrared photometry, and a new relative
astrometry is obtained. A study on the nature of the system is also pre-
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sented.

HU 575 AB: An orbital pair

This pair was discovered by Hussey, who meas-
ured it the first time in 1902.51. Since then until
2001, 144 official measurements have been accumu-
lated in the WDS catalog, being a frequently observed
pair. The reason lies in the fact that the orbital sys-
tem has a period of 51.7 years, with the secondary
moving in retrograde sense. Its orbit is collected in the
Sixth Catalog of Orbits of Visual Binary Stars” by Wil-
liam 1. Hartkopf & Brian D. Mason. In Table 1 are
shown the positions of the secondary for the next five
years. The apparent relative orbit is shown in Figure
1.

The system is formed by two stars whose magni-
tudes are 9.773 and 10.05 as listed in the CCDM cata-
log. Practically all sources report spectral type MO for
the main component, but the NLTT catalog (Luyten,
1969) lists a K5 spectrum. According to the spectral
distribution of energy in BVJHK bands and the kine-
matic data (reduced proper motion), a K8V spectrum
was found (jointly for AB), our result being in the
same range with the professional measurements. It is,

Year Theta (°) Rho ()
2005.0 174.3 0.690
2006.0 171.3 0.683
2007.0 168.2 0.669
2008.0 164.9 0.650
2009.0 161.5 0.625
2010.0 157.6 0.600

Table 1: Future positions of HU 575.

therefore, a red dwarf lying on the main sequence and
it is 22.5 parsecs (73 light-years) distant deduced from
Hipparcos catalog data. The NLTT catalog puts it
near 18.98 parsecs changing slightly the value of the
trigonometric parallax. The important annual proper
motion of AB pair from Tycho-2 is: p, = -0.261 +
0.0013 as/yr and pus=-0.179 +0.0014 as/yr.
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Figure 1: Apparent relative orbit of HU 575AB

C component (LDS 968 AB-C)

The distant component is a star with magnitude
mv=10.08 (Hipparcos) that has a proper motion al-
most identical to the AB pair, as we can see again in
the Tycho-2 catalog: py, =-0.2633 + 0.0013 as/yr and p;
=-0.1785 £ 00013 as/yr, which is a strong indication of
a physical relationship with the main component.

According to the spectral distribution of energy in
BVJHK bands and the kinematic data (reduced
proper motion), an identical spectrum to the AB pair
one was measured, that is to say, K8V. The profes-
sional astronomical literature assigns M0 and K5, just
as it was in the HU 575 AB case and places the dis-
tance at 25.9 parsecs (84 light-years) or puts it into
18.98 parsecs again, as it appears in the consulted
sources.

The methodology used to determine spectral types
and luminosity classes by the LIADA Double Stars
Group follows:
¢ Photometric data (JHK from 2MASS and BV from

Hipparcos/Tycho-2) were transformed to the spec-

tral type. If the stars are very red, it is also possi-

ble to deduce the luminosity class by using J-H vs

H-K two-color diagrams [M. S. Bessell & J. M.

Brett (1988) and Gerald E. Kron (1988)] and sev-

eral tables that relate photometric data with spec-

tral data. Several useful tables are from Hand-
book of Space Astronomy and Astrophysics of the

Harvard University. The process transforms the

magnitudes of the “problem-star” in energy in Jy

(1Jy =102 erg - cm? - sec’! - Hz'!) and compares
the spectral distribution of a component with
those of the empirical tables.

e  When the star in not red enough to obtain the lu-
minosity class by using only photometric data,
then we must use Reduced Proper Motion Dia-
grams (Eric M. Jones, 1972; C. A. Nelson, 2003;
Salim S., 2002). These diagrams relate the obser-
vational photometric data and proper motions
with a parameter that is characteristic of a popu-
lation star (dwarfs, giants, subdwarfs, white
dwarfs...)

e Precision: comparing our spectral data on 19 com-
ponents with well-determined proper motions and
precise BVJHK photometry, with those obtained
by professionals using spectroscopy, the mean dif-
ference is 0.5 spectral subclasses and the luminos-
ity class was estimated correctly in all components
(F. M. Rica, 2005).

Next, an image of the whole system showing the
proper motion of the stars for one thousand-year pe-
riod is shown in Figure 2. It can be observed that the
trajectories are practically parallel.

On the discovery of C component

We will treat now the matter of the attribution of
the discovery of C component. We saw before, in WDS,
that the first historical measurement is attributed to
Luyten. However, Peter van de Kamp published (van
de Kamp, 1939) a brief description entitled “A Distant
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This observation predates by a short period Luyten’s
observation (1936) and therefore it ought to be put in
WDS catalog. The complete original note is shown in
Figure 3.

In this paper, van de Kamp explains how the
proper motions of AB and C components were deduced
and, in light of their similar values, that there proba-
bly was a physical connection between them. Note
that the proper motions obtained by van de Kamp are
very similar to the current ones, confirming the ob-
servers’ good work.

Just a year later, in 1940, van de Kamp and
DeVilbiss published a new work jointly (van de Kamp,
DeVilbiss, 1940) entitled “Proper motions of some dou-

Figure 2: Simulation of the trajectories of the common
proper motion for a thousand-year period. This composition is
produced with Guide 8.0 software on the DSS palate.

Companion To HU 575 = ADS 9352” where it is made
clear that Janet M. DeVilbiss (a woman astronomer
who collaborated with him on repeated occasions)
measured the AB-C pair on two plates taken on the
nights 1933.240 and 1934.178, and on two more taken
at 1939.225. She got the values of 309° and 135" for
theta and rho respectively. Though it was not speci-
fied, we must suppose that the values of the relative
astrometry were the result of working out the average
of the measurements made with the four plates. If we
accept this premise, then the final epoch for the obser-
vation (at worst) must be the average of the dates
when the plates were made, that is to say, 1935.547.

ble stars.” In this paper the authors present a list
where the proper motions for eight orbital systems are
deduced, including measurements of the pair we are
studying. One fragment from the article is shown in
Figure 4.

Relative Astrometry

LDS 968 AB-C has only four official measure-
ments of position angle and of separation since 1936,
Luyten’s measure date. The historical measures are
listed in Table 2.

Two parameters have remained fixed since the
first official measurement except the last value of the
distance in the entry of 1996.518 by Walt L. Sanders.
The huge disagreement in rho indicates either an er-
ror by Sanders’ or a transcription mistake in the
WDS. This veteran observer works with the Lick 36-
inch refractor and uses a Clark filar micrometer. At
present he is working on a project started in 1966

A DISTANT COMPANION TO Hu 575=A.D.8. 9352
By PETER van pe KAMP.

Hu 575 (14" 38= .0, +19° 55", 1900; BD-20° 3010) is I [ B l ]
a binary! with a period of 50.6 vears, semi-axis major of | | Bz M K P
66 and with magnitudes 10.0 and 10.5 for the com- | 79_ = D N
ponents. The dynamical parallax' based on these ele- | I BD+2UU 3010 | _324. | _zl" :29 | 23":
mente is Y047 ; a speetroscopic parallax® of 029 for the | | BD+207 3009 | = -26 | =8 32| 234

brighter component (spectrum MO} has been published.

The positions of BD 420" 3010 and of the neighbour-
ing star BD+20° 3009 have been measured by Miss
DeViLeiss on two plates taken on the nights 1933240,
1934 178 and on two plates taken 1939.225, BD4-20°
3009 is in position angle 309% at a distance of 135" and
is approximately one magnitude fainter than BD+-20°
3010. The following relative proper motions are derived:

A physical connection between the two stars is strongly
indicated. The difference in motion is of the order of the

BITOTS. REFERENCES

1. Undon Obs, Cir. No, 98, 350, 1037,

2. Astroph. Jour, 81, 252, Mount Wilson Contr, 22, 122: 1934,
Sproul Obzervatory

Swarthmore College

Swarthmore, Pennsylvania

1839, April 3.

Figure 3: Van de Kamp's 1939 note on the discovery of HU 575C
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32 THE ASTRONOMICAL JOURNAL Ne- 1125
PROPER MOTIONS OF SOME DOUBLE STARS
FroM PHOTOGRAPHS TAKEEN WITH THE TWENTY-FOUR INCH SPROUL REFRACTOR

By PETER VAN DE KAMP axp JANET M, DeVILBISS
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Figure 4: Fragment of article from Van de Kamp and DeVilbiss, 1940. Note: The electronic documents
shown here have been extracted from ADS (Astrophysics Data System) and they are © from the American

Astronomical Society.

(Sanders, 1966) where he studies primarily wide M
dwarf stars. As he hasn’t yet finished his survey, the
measurements appear with the Sdr9999 code in the
WDS and are waiting to be published in the definitive
work. Sanders has an Unpublished Resulis Ftle on the
WDS Internet site. We have inspected this file and the
value of the distance is 121.7”; therefore it seems that
there is no mistake WDS transcription.

Updating parameters

A measurement was made in order to update the
relative astrometry using fv 4.0.1 software, a FITS
viewer and editor tools developed at the High Energy
Astrophysics Science Archive Research Center
(HEARSAC) at NASA/GSFC. We used a J band plate
from 2MASS dated in 2000.187.

Also, by means of the catalog AC2000.2, we ob-
tained positions in RA and DEC for the epoch
1898.451, which were transformed into Theta and
Rho. This new measurement has great historical
value due to its antiquity.

Using a DSS plate dated in 1955.359 we obtained
a third measurement. We use, again, the software fv
as tool of measurement. The results obtained are pre-
sented in Table 3.

Our measurements are in agreement with the
three historical (Luyten, Hipparcos and Tycho)
measurements, this way the Sanders’ error is
confirmed.

Nature

Several professional criteria of characterization
were used to determine if there was or not a physical
association between AB and C components. The em-
pirical Aitken’s criteria defines it optical. Neverthe-
less, it is a curiosity that Aitken actually includes it
with the code ADS9352C in his own catalog, probably
because of the special feature of having similar proper
motions and to be a nearby pair, therefore a wide one,
with strong possibility of a physical relationship.

The modified J. L. Halbwachs criterion (Rica,
2004) yields a probability of 99% of a physical rela-
tionship. The Jean Dommanget (1955), Dimitris Sina-
chopoulos (1992) and Wilson (2001) criteria, which
were also applied in this study, indicate that LDS968
AB-C is a physical pair.

The other two criteria used, which are of Van de
Kamp (1968) and Abt (1988) do not support the previ-
ous result.

According to the obtained values we could say that

Date P.A. Sep. Mag. A | Mag. B N RefCode Aperture | Method
1936. 309. 135. 10.6 11.2 1 Luyl969 24 H
1991.25 309.4 135.093 9.77 10.12 1 HIP1997b 54 T
1991.46 309.4 134.972 9.25 10.28 1 TYC2000c 07 T
1996.518 309.2 121.7 2 Sdr9999 36 A

Table 2: Historical data for LDS 968 AB-C
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Source Epoch Theta (°) Rho (%)
AC2000.2 1898.451 309.414 134.787
DSS 1955.359 309.467 135.027
2MASS 2000,187 309.595 135.087

Table 3: Measurements made by the author.

LDS968 AB-C could be surely a physical double star.
Because not all of the criteria were in total agreement,
there is the possibility that it is, only, a common ori-
gin pair. The first statement is corroborated by van de
Kamp (1939) and later for Miss Lippincott (1960),
who measured the parallax and the proper motions of
this system. In her own words: “The agreement of the
1 and 11 values leaves no doubt about the physical con-
nection between AB and C.” We have found, also, an-
other professional work (Upgren and Kuzma, 1983)
that makes reference to Lippincott and confirms their
opinion. He remarks in his article that “...their nearly
identical proper motion confirms their physical asso-
ciation detected previously by Lippincott.”

Relative proper motion

The annual relative proper motion, that is, the dif-
ference between the proper motions of the compo-
nents, give us the projected relative orbital motion
and the velocity of the binary systems. This parameter
provides other important criteria for the study of dou-
ble stars (Hall, 1892).

The historical relative astrometry, in addition to
our own measurements are plotted in a X (=p*cos0) vs

Epoch and Y (=p*sin0) vs Epoch diagrams. A linear fit

shows the relative proper motion of C in relation to
AB, expressed in arcseconds per year. We can compare
our values with those calculated using the individual
proper motions of the astronomical literature. If simi-
lar results are found, it would indicate that the ob-
served trajectory is in a good agreement with the indi-
vidual proper motions and gives an idea of the preci-
sion of the historical measurements.

The total relative proper motion can also be com-
puted by means of the expression:

(MTotal relative)2 = (HX)2 + (MY)2

According this statement and using our measure-
ments along with the historical data, which cover 102
years, the relative proper motion of the system was
calculated: p(o) = -2.3 mas/yrand p(@d) = +1.3 mas/yr.
These values are in excellent agreement with those

obtained from the individual proper motions of the
catalogue Tycho-2 (-2,3 and +0.5 mas/yr), so LDS968
AB-C is a common proper motion pair. In the calcula-
tion we have rejected the 1936 measurement because
we think that it has an important error. We believe
that Luyten did not measure the pair but simply cop-
ied Devilbiss's measurement without doing any check-
ing. The linear regression shows that, for the epoch
1936.0, the values of theta and rho would be approxi-
mately 309.43° and 134.91"; therefore, there is a nota-
ble difference with Devilbiss's values.

Orbital parameters

If the stars are gravitationally bound, a possible
orbital period of about 320,000 years has been calcu-
lated by means of the equation (from Couteau, 1960):

(rp)3/2

N2m |

where r is the average distance to the system in par-
secs, p is the angular separation and Y m is the sum of
masses of the components. This last parameter is de-
rived from the expression given by P. Baize (1947)
which is based on the mass-luminosity relation
(Figure 5)

P =1656

log m =-0.1117 (Mg - 4.77)

where Mp is the bolometric absolute magnitude.

Therefore, the average period is inferred as a func-
tion of the separation, the distance in parsecs and the
bolometric magnitude of the components.

The completed orbital data gives an expected
semi-axis major of 4,620 A.U. (189.07”) and a pro-
jected separation of 3,301 A.U.

The orbital periods which we have deduced are
unusual, but are possible. The astronomer van Bies-
broeck (1957) made a study of wide binaries with well-
determined parallaxes. The systems that he listed had
projected linear separations ranging from 7,500 to
44,000 A.U. This last value represents orbital periods
of some ten million years! The projected separation for
our system is 3,301 A.U., a value that is not as
unlikely as it might seem at first. A typical example
such as just described could be the case of the triple
system o Centauri: the AB pair has a period of 80.09
years and a semi-axis major of 23.2 A.U. The C compo-
nent (Proxima Centauri) is distant from the main pair
2° 11, that is, 14,000 astronomical units of projected
separation, equivalent to an orbital period on the or-
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Figure 5: Mass-luminosity diagram for visual binaries (Van de Kamp, 1961).
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der of a million years.

Conclusions

This study demonstrates by means of historical
documents that the C component (LDS 968 AB-C) of
Hu 575 was discovered by Miss DeVilbiss. The attri-
bution of the discovery to Luyten is an error that
should be corrected in WDS.

We have detected an error in the Sanders’ histori-
cal measure (1996.518) for AB-C pair. The value of the
separation is not congruent with the other three his-
torical ones.

Using professional catalogs as described in the
text, we have updated the relative astrometry for the
AB-C pair with three new measurements. Values in
1898.451: 309.414° and 134.787”. Values in 1955.359:
309.467° and 135.027”. Values in 2000.187: 309.595°
and 135.087”.

Spectral types and luminosity classes are deduced
by using optical and infrared photometry, jointly with
the kinematic data (reduced proper motion). Identical
K8V spectral types and luminosity classes for the com-
ponents have been obtained. We think that luminosity
classes that we have inferred are an important and
new contribution because there are no references

about them in the astronomical literature.

A study of the system LDS 968 AB-C (applying
several professional criteria) indicates that it is surely
a physical binary star. Orbital parameters have been
derived.

This system was included in the 4th Observational
Program (October/December 2004) of LIADA’S Double
Stars Section.
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