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Abstract The purpose of this paper is to call the observing community’s
attention to the re-affirmation that a majority, 80 percent, of the basic UBV
standard stars either are suspected or known variable stars. The elucidation
of these stars’ variability characteristics in exquisite detail is a task for which
AAVSO observers are eminently qualified.

1. Introduction

The photometry portion of astronomy’s observational community in
particular is well aware of the fundamental nature of the UBV photometric
system which was invented by Johnson and Morgan (1953) and Morgan
(1988). A recent review of the UBV photometric system has appeared in
Landolt (2011).

The basic steps in analyzing photometric data have been published in a
number of places, including the well known books by Henden and Kaitchuck
(1982, 1990) and Sterken and Manfroid (1992). Those books and other works
in the astronomical literature, such as Landolt (2007), describe the use of stars
of known magnitude and color to standardize data in a given observational
program, thereby transforming the data onto a standard photometric system and
enabling the inter-comparison of the photometric results with those of other
observers as well as with theoretical models.

When one reduces all sky photometry, and accomplishes relative photometry,
which is the kind of photometry that a vast majority of photometrists do, the
results include the recovered magnitudes and color indices of the standard stars
used in the processing. This author has wondered for years why the recovered
standard star magnitudes and color errors for the stars defining the UBV
photometric system (Johnson 1963) were larger than for the recovered errors
when using, for example, standard star magnitudes from Cousins (1976), or
from the author’s papers (Landolt 1983, 1992, 2009).

Careful data acquisition and reduction techniques, over the past sixty years
using photoelectric photometry techniques, and now CCDs, should provide
photometric errors of data transformed to a standard photometric system, say, on
the order of 0.005 magnitude. Such errors also were achievable through use of
photoelectric photometers. However, the author’s recovered photometry when
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using the basic UBV standard stars normally featured errors more like 0.015 to
0.018 mangitude, or so. The exact numbers are not so important here. What is
notable is that those errors are three to four times the size of achievable errors
using Cousins and Landolt photoelectric photometer-based standard stars. The
question, then, is why the difference in the size of the recoverable errors?

2. Stars omitted from original set

Johnson and Harris (1954) published the original set of 108 standard stars on
the UBV photometric system. A final list of UBV standard stars was published
by Johnson (1963), wherein he eliminated four stars: HR 753A, y Tau, 0 Tau,
and o Lyr, without comment. The reasoning for their elimination from the
original 108 UBV standard stars appears to be as indicated in the following
paragraphs. Johnson (1963), in section 3, and Johnson and Iriarte (1959) do
indicate that “some of the stars observed are more variable than others.”

HR 7534: BD+06 398A, HD 16160, CCDM J02361+0653A, GJ 105 A,
G73-70, 2MASS J02360498+0653140, UCAC4 485-003628, NLTT 8447;
w, = 1807.8 = 1.0 mas/yr, w, = 1444.0 + 1.0 mas/yr.

HR 753B: BD+06 398B, CCDM J02361+0653B, G73-71, GJ 105 B,
NLTT 8455, BX Cet, variable of BY Dra type = 2MASS J02361535+0652191,
UCAC4 485-003632; u = 1813.0 & 8.0 mas/yr, w, = 1447.0 + 8.0 mas/yr. Flare
activity on HR 753B was predicted by Pettersen (1975) and remarked on by
Petit (1980). Johnson’s (1963) V magnitude differed from a V magnitude by
Weistrop (1977) by 0.1 magnitude. Their (B—V) color index agreed well within
their errors. The variability of HR 753B was announced by Weis (1994). The
AAVSO database indicates a magnitude range 11.64 <V < 11.68.

It is interesting that Johnson retained HR 753B in his final publication of
the UBV system (Johnson 1963), and not HR 753A. The latter appears to be
constant in light, whereas HR 753B is not. Evidently Johnson’s photometry did
not convincingly show what is now known from the literature as a variation of
a few percent for HR 753B through the V filter. The two stars appear in Giclas
etal (1961) as G 73-70 and G 73-71, with a separation of 2.8 arc minutes, and
identified as a common proper motion pair. The stars” UCAC4 proper motions
confirm that they are a common proper motion pair.

y Tauri: 54 Tau, BD+15 612, HD 27371, CCDM J04198+1538AB,
CSV 102439, NSV 1553, plus many names in SIMBAD. y Tau is a double
star whose components were separated by 0.4 arcsecond in position angle 179
degrees in 1979 (Dommanget and Nys (2002). Johnson and Harris (1954) were
the first to identify the variability of the brighter component, y Tau, of about 0.1
magnitude. The AAVSO archive indicates arange in V of 3.60-3.67 magnitudes.

O Tauri: 61 Tau, BD+17 712A, HD 27697, CCDM J04229+1733A,
CSV 102443, NSV 1582, plus many names in SIMBAD. § Tau is a double star,
the brighter component at V = 3.76, and the fainter at V = 12.6 magnitude.
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The two stars were separated by 106.6 arcseconds, with a position angle of
341 degrees in 1909. Johnson and Harris (1954) were the first to identify the
variability of the brighter component, d Tau, of about 0.1 magnitude. The
AAVSO archive indicates a range in V of 3.72-3.77 magnitudes.

o Lyrae: Vega, HR 7001, HD 172167, CSV 101745, NSV 11128, plus
many more names via SIMBAD. o Lyr initially was reported as a variable star
by Guthnick and Prager (1915), of the “d Cephei-type.” No individual data
points were provided, other than to say that the amplitude of light variation was
“on average” 0.04 magnitude, and that the period was short. Further note of the
discovery appeared in the annual report of the Berlin-Babelsberg Observatory
for 1915 (Struve 1916) and in Guthnick and Prager (1918). Photoelectric
data were published by Johnson (Johnson et al. 1966) which indicated a total
variation through the V filter of 0.129 magnitude. A periodic variation of 0.19
day in the radial velocity of a Lyr was reported by Belopolsky (1931), and
was confirmed by Beardsley and Zizka (1980). The variation also was noted
in Breger (1979). Note, though, that Neubauer and Farnsworth (1935) disputed
the reported radial velocity variation.

3. The tables

Tables 1 and 2 contain the 104 UBV standard stars as published in a final
form (Johnson 1963). Table 1 contains the ten primary UBV standard stars, and
Table 2 lists the remaining original UBV standard stars, for a total of 104 stars.
Information describing the many acronyms identifying a given star and the star
catalogues in which useful information appears is provided in Appendix 1.

The first column in each table gives the star’s HD number, while the
second column provides the star’s name by constellation, or HR, or BD, or
Flamsteed number. Column three lists the star name from the UCAC4 catalogue
(Zacharias et al. 2013). The fourth column provides a NSV identification
(Kholopov et al. 1982) for stars suspected of variability. Columns five and
six contain the Johnson V magnitude and B—V color index taken from Tables
1 and 2 (Johnson 1963). Columns seven and eight contain the J2000.0 right
ascension and declinations from the UCAC4 catalogue (Zacharias et al. 2013),
followed by columns nine through twelve which provide the proper motions
and their errors in milli-arcseconds per year, also taken from the UCAC4
catlaogue. The last column indicates the presence of a footnote to the table
containing a literature reference and/or additional comments pertaining to the
star. The UCAC4 coordinates are the most recent highly accurate coordinates.
A considerable number of these bright stars have large proper motions, and
hence the proper motions given in columns nine through twelve will aid in
centering these stars’ positions for observing purposes.

The author went star by star through the tables, looking at each star’s
record in SIMBAD, in the AAVSO’s VSX database, and elsewhere in the
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literature, to determine whether there was information about that star’s possible
variability. The last columnn in both tables provides, via the footnotes for the
tables, literature and variability information, the latter primarily via the NSV
identification. One star, HD 47105, y Gem, is listed as a spectroscopic binary,
but nothing was found regarding its possible variability.

Eight of the ten primary UBV standard stars in Table 1 are variable.
Seventy-five of the ninety-four UBV standard stars in Table 2 are variable.
Hence, there are eighty-three variable stars among the 104 stars which define
the UBV photometric standard star system. To put it another way, 80% of the
stars which define the UBV photometric system now are known to be, or are
suspected of being, variable in light.

4. A call for observations

The defining stars of the UBV photometric system are bright. Therefore,
essentially only amateur astronomers have the equipment available to monitor
these stars without saturating the images. Since modern light curves are not
available, and in many instances light curves may not exist at all, here is an
opportunity for careful observers to observe, preferably with a V filter, these
variable and suspected stars over a time interval sufficiently long to obtain
definitive light curves. Any observational effort for a given star should last
long enough to thoroughly define the light curve, complete with a period
(unless it becomes obvious that the star possesses non-periodic behavior). The
observer’s goal should be to reach both a precision and an accuracy of 0.001
magnitude in order to best understand these low amplitude variable stars. It
must be emphasized that an undertaking of a study of these stars presupposes
the greatest possible care and skill by the observer, for the suspected light
variations are small, nearing the level of detectability, from ground-based
observatories. Such attention to detail means that the observer must account
for extinction effects, properly transform the data, and so on. Finally, the
observer needs to be cognizant that variations are “suspected,” remaining to
be convincingly proven.

As the observer prepares to observe these stars, it is good to recall that the
AAVSO'’s International Variable Star Index (VSX) database (www.aavso.org/
vsx) is an excellent starting place for a wealth of information for these and other
variable stars. The VSX database indicates the range in magnitude for many of
the known or suspected variable stars, although the source of the information
is not always clear. Tables 1 and 2 herein list the V magnitude and the (B-V)
color index as aids in planning an observational program. Spectral types and the
range in the known or suspected light variation is given in the footnotes. This
information came from the VSX database, or from SIMBAD, if missing in the
VSX database. The SIMBAD Astronomical Database (www.simbad.u-strasbg.
fr/simbad) leads one to the majority of the modern literature for a given star.
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Interpretation of one’s data can be aided through reference to books, ordered
by date of publication, such as those by Sterken and Jaschek (1996), Warner
(2006), and Percy (2007). An explanation of the spectral type nomenclature
may be found in Drilling and Landolt (1999).

It is to be noted that the MOST Microsatellite (Microvariability and
Oscillations of STars) already has provided exquisite data for several of these
stars (http://www.utias-sfl.net/microsatellites/MOST/)!

An obvious place to publish these definitive light curves, including
the individual data points together with the heliocentric Julian Day for the
observation(s)—such complete publication a highly desired must—is in the
Journal of the American Association of Variable Star Observers (JAAVSO)!

5. Summary

This paper has shown that the majority of the original 104 UBV standard
stars, 80 percent, either are known or suspected variable stars. The vast
majority of these stars are very bright, many visible to the naked eye. Few
modern observers have the capability of observing such bright stars, but most
AAVSO observers do have such capabilities. Very, very careful and accurate
light curves, appropriately defined by a Johnson V filter, at the minimum,
are achievable by AAVSO observers. Such accurate and long-term studies
of the light variations of these important stars would be of great value to the
astronomical community.

6. Acknowledgements

The author extends his thanks to Elizabeth O. Waagen at AAVSO
Headquarters for answering various questions, and to Brian Skiff for his
limitless knowledge of the behavior of various stars and of their astronomical
literature, and to Michael Saladyga for his counsel and editing efforts with the
references. Karen Richard did the tedious job of LaTexing, for which the author
is grateful! The author thanks the referee whose report added to the usefulness
of the paper.

The author has been funded by NSF grant AST0803158.

This research has made use of the VizieR catalogue access service and of the
SIMBAD database, both at CDS, Strasbourg, France. The original description
of the VizieR service was published in Astronomy and Astrophysics, Supplement
Series, 143, 23 (2000).

References
Aitken, R. G. 1932, New General Catalogue of Double Stars Within 120°

of the North Pole, Publication 417, Carnegie Institution of Washington,
Washington, DC.



164 Landolt, JAAVSO Volume41,2013

Alfonso-Garzon, Domingo, J. A., Mas-Hesse, J. M., and Gimenez, A. 2012,
arXiv:1210.0821.

Anon. 1879, Observatory, 2, 420.

Anon. (G. Jackisch). 1958, Sky & Telescope, 18, 73.

Argelander, F. W. A., Schonfeld, E., and Kriiger, A. 1859, Astronomische
Beobachtungen auf der Sternwarte der Koeniglichen Rheinischen
Freidrich-Wilhelms-Universitat zu Bonn, Bonner Sternverzeichnis (Bonner
Durchmusterung), volume 3 (-01 deg to +19 deg), A. Marcus und E. Weber's
Verlag, Bonn.

Argelander, F. W. A., Schonfeld, E., and Kriiger, A. 1861, Astronomische
Beobachtungen auf der Sternwarte der Koeniglichen Rheinischen
Freidrich-Wilhelms-Universitat zu Bonn, Bonner Sternverzeichnis (Bonner
Durchmusterung), volume 4 (+20 deg to +40 deg), A. Marcus und E.
Weber's Verlag, Bonn.

Argelander, F. W. A., Schonfeld, E., and Kriiger, A. 1862, Astronomische
Beobachtungen auf der Sternwarte der Koeniglichen Rheinischen
Freidrich-Wilhelms-Universitat zu Bonn, Bonner Sternverzeichnis (Bonner
Durchmusterung), volume 5 (+41 deg to +90 deg), A. Marcus und E.
Weber's Verlag, Bonn.

Auwers, A. 1859, Astron. Nachr., 50, 99.

Baize, P. 1962, J. Obs., 45, 117.

Balona, L. A., and Engelbrecht, C. A. 1985, Mon. Not. Roy. Astron. Soc.,214,559.

Bartolini, C., Dapergolas, A., and Piccioni, A. 1981, Inf. Bull. Var. Stars,
No. 2010, 1.

Beardsley, W. R., Gatewood, G.,and Kamper, K. W. 1974, Astrophys. J.,194,637.

Beardsley, W. R., and Zizka, E. R. 1980, in Current Problems in Stellar
Pulsation Instabilities, ed, D. Fischel, J. R. Lesh, and W. M. Sparks, NASA
TM-80625, Astronomisches Rechen-Institut, Heidelberg, 421.

Belopolsky, A. 1931, Z. Astrophys., 2, 245.

Benedict, G. F. , et al. 1998, Astron. J., 116, 429.

Breger, M. 1979, Publ. Astron. Soc. Pacific, 91, 5.

Buzasi, D. L., et al. 2005, Astrophys. J., 619, 1072.

Corben, P. M., Carter, B. S., Banfield, R. M., and Harvey, G. M. 1972, Mon.
Not. Astron. Soc. S. Afr., 31, 7.

Cousins, A. W. J. 1966, Roy. Obs. Bull., Ser. E, No. 122, 59.

Cousins, A. W. J. 1976, Mem. Roy. Astron. Soc., 81, 25.

Cousins, A. W. J. 1980, S. Afr: Astron. Obs. Circ., 1, 234.

Cousins, A. W. J., and Stoy, H. R. 1962, Roy. Obs. Bull., No. 64, 103.

Cutri, R. M., et al. 2003, 2MASS All-Sky Catalog of Point Sources, VizieR
Online Data Catalog, 11/246.

Delgado, A. J., and Garrido, R. 1981, Inf. Bull. Var. Stars, No. 1992, 1.

Desmet, M., et al. 2009, in Stellar Pulsation: Challenges for Theory and
Observation, AIP Conf. Proc. 1170, American Institute of Physics, Melville,
NY, 376.



Landolt, JAAVSO Volume41,2013 165

Dommanget, J., and Nys, O. 1994, Commun. Obs. Roy. Belg., 115, 1.

Dommanget, J., and Nys, O. 2002, Catalog of components of Double and
Multiple Stars (CCDM), VizieR Online Data Catalog, 1/274.

Drilling, J. S., and Landolt, A. U. 1999, in Allen’s Astrophysical Quantities,
4th ed., ed. A. N. Cox, AIP Press, Springer-Verlag, New York, 381.

Durrant, C. J. 1970, Mon. Not. Roy. Astron. Soc., 147, 75.

Elst, E. W. 1979, Inf. Bull. Var. Stars, No. 1562, 1.

Engels, D., Sherwood, W. A., Wamsteker, W., and Schultz, G. V. 1981, 4stron.
Astrophys, Suppl. Ser., 45, 5.

FitzGerald, M. P. 1973, Astron. Astrophys., Suppl. Ser., 9, 297.

Fracastoro, G. M., and Catalano, S. 1965. Mem. Soc. Astron. Ital., 36, 99.

Frey, G.J., Hall, D. S., Mattingly, P., Robb, S., Wood, J., Zeigler, K., and Grim,
B. 1991, Astron. J., 102, 1813.

Frolov, M. S. 1970, Inf. Bull. Var. Stars, No. 427, 1.

Giclas, H. L., Burnham, R, Jr., and Thomas, N. G. 1961, Lowell Obs. Bull., 5, 61.

Giclas, H. L., Burnham, R., Jr., and Thomas, N. G. 1971, Lowell Proper Motion
Survey Northern Hemisphere: The G Numbered Stars, Lowell Observatory,
Flagstaff, AZ.

Giclas, H. L., Burnham, R., Jr., and Thomas, N. G., 1978, Lowell Obs. Bull., 8, 89.

Giclas, H. L., Burnham, R., Jr., and Thomas, N. G. 1980, Lowell Obs. Bull.,8,157.

Gliese, W., and Jahreiss, H. 1979, Astron. Astrophys., Suppl. Ser., 38, 423.

Golay, M. 1973, in Problems of Calibration of Absolute Magnitudes and
Temperature of Stars, IAU Symp. 54, Reidel, Dordrecht, 275.

Gore, J. E. 1884, Proc. Roy. Irish Acad. (1), 4, 267.

Gould, B. A. 1879, Resultados del Observatorio Nacional Argentino en
Cordoba, 1, 1.

Gray, D. F.,, Baliunas, S. L., Lockwood, G. W., and Skiff, B. A. 1996, Astrophys.
J., 456, 365.

Gray, R. O, et al. 2006, Astron. J., 132, 161.

Guthnick, P. 1917, Astron. Nachr., 205, 97.

Guthnick, P., and Pavel, F. 1922, Astron. Nachr., 215, 395.

Guthnick, P., and Prager, R. 1915, Astron. Nachr., 201, 443.

Guthnick, P., and Prager, R. 1918, Veroff. K. Sternw. Berlin-Babelsberg, 2,
No. 3, 1 (see pages 91, 112, 114, 116).

Gutierrez—Moreno, A., Moreno, H., Stock, J., Torres, C., and Wroblewski, H.
1966, Cerro Tololo Inter—Amer. Obs. Contrib., No. 9, 1.

Gutierrez-Moreno, A., Moreno, H., Stock, J., Torres, C., and Wroblewski, H.
1966, Publ. Obs. Astron. Natl. Cerro Calan, No. 1, 1.

Handler, G. et al. 2009, Astrophys. J., Lett., 698, L56.

Heck, A. 1977, Astron. Astrophys., Suppl. Ser., 27, 47.

Heintz, W. D. 1984, Publ. Astron. Soc. Pacific, 96, 557.

Henden, A. A., and Kaitchuck, R. H. 1982, Astronomical Photometry, Van
Nostrand Reinhold, New York.



166 Landolt, JAAVSO Volume41,2013

Henden, A. A., and Kaitchuck, R. H. 1990, Astronomical Photometry, Willmann-
Bell, Richmond, VA.

Herschel, J. F. W. 1847, Results of astronomical observations made during the
vears 1834, 5, 6, 7, 8, at the Cape of Good Hope; being the completion of a
telescopic survey of the whole surface of the visible heavens, commenced in
1825, Smith, Elder and Co., London, pages 341, 343, 349, 350.

Hill, G., Morris, S. C., and Walker, G. A. H. 1971, Astron. J., 76, 246.

Hiltner, W. A. 1954, Astrophys. J., 120, 41.

Hoffleit, D., and Jaschek, C. 1982, The Bright Star Catlaogue, 4th ed., Yale
Univ. Observatory, New Haven.

Jackisch, G. 1963, Veroff. Sternw. Sonneberg, 5, 227.

Jeffers, H. M., vanden Bos, W. H., and Greeby, F. M. 1963, Publ. Lick Obs., 21, 1.

Johnson, H. L. 1963, in Basic Astronomical Data, ed. K. Aa. Strand, Univ.
Chicago Press, Chicago, 204.

Johnson, H. L., and Harris, III, D. L. 1954, Astrophys. J., 120, 196.

Johnson, H. L., and Iriarte, B. 1959, Lowell Obs. Bull., 4, 99.

Johnson, H. L., Mitchell, R. L., Iriarte, B., and Wisniewski, W. Z. 1966, Commun.
Lunar Planet. Lab., No. 63, 33.

Johnson, H. L., and Morgan, W. W. 1953, Astrophys. J., 117, 313.

Kholopov, P. N, et al. 1982, New Catalogue of Suspected Variable Stars (NSV),
Moscow.

Kiraga, M., and Stepien, K. 2007, Acta Astron., 57, 149.

Koen, C., and Eyer, L. 2002, Mon. Not. Roy. Astron. Soc., 331, 45.

Kornilov, V. G, et al. 1991, Tr. Gos. Astron. Inst. Sternberg, 63, 1 (see page 3).

Kron, G. E., Guetter, H. H., and Riepe, B. Y. 1972, Publ. U.S. Naval Obs.,
Second Ser., 20, Part 5 (pages 54 and 70).

Kukarkin, B. V., Kholopov, P. N., Efremov, Y. N., and Kurochkin, N. E. 1965,
in Second Catalogue of Suspected Variable Stars (CSV; star nos. 102300—
103137), Acad. Sci., USSR and Sternberg State Astron. Inst., Moscow.

Kukarkin, B. V., Parenago, P. P., Efremov, Y. N., and Kholopov, P. N. 1951, in
Catalogue of Suspected Variables (CSV; star nos. 100000-102299), Acad.
Sci., USSR and Sternberg State Astron. Inst., Moscow.

Kusakin, A. V. 1992, manuscript only, see AAVSO VSX database.

Landolt, A. U. 1983, Astron. J., 88, 439.

Landolt, A. U. 1992, Astron. J., 104, 340.

Landolt, A. U. 2007, in The Future of Photometric, Spectrophotometric, and
Polarimetric Standardization, ed. C. Sterken, ASP Conf. Ser. 364, Astron.
Soc. Pacific, San Francisco, 27.

Landolt, A. U. 2009, Astron. J., 137, 4186.

Landolt, A. U. 2011, in Astronomical Photometry: Past, Present and Future,
eds. E. F. Milone and C. Sterken, Astrophysics Space Science Library 373,
Springer, Berlin, 107.

Larsson-Leander, G. 1959, Ark. Astron., 2, 283.



Landolt, JAAVSO Volume41,2013 167

Lau, H. E. 1914, Astron. Nachr., 196, 425.

Lub, J., and Pel, J. W. 1977, Astron. Astrophys., 54, 137.

Luyten, W. J. 1963, in Basic Astronomical Data, ed. K. Aa. Strand, Univ.
Chicago Press, Chicago, 46.

Luyten, W. J. 1976, A Catalogue of 1849 Stars with Proper Motions greater
than 0.5" annually (LHS), Univ. Minnesota, Minneapolis.

Luyten, W. J. 1979a, LHS Catalogue, 2nd ed., Univ. Minnesota, Minneapolis.

Luyten, W. J. 1979b, New Luyten Catalogue of Stars with Proper Motions
Larger than Two Tenths of an Arcsecond (NLTT), vol. 1, Univ. Minnesota,
Minneapolis.

Luyten, W. J. 1979c, New Luyten Catalogue of Stars with Proper Motions
Larger than Two Tenths of an Arcsecond (NLTT), vol. 2, Univ. Minnesota,
Minneapolis.

Luyten, W. J. 1980a, New Luyten Catalogue of Stars with Proper Motions
Larger than Two Tenths of an Arcsecond (NLTT), vol. 3, Univ. Minnesota,
Minneapolis.

Luyten, W. J. 1980b, New Luyten Catalogue of Stars with Proper Motions
Larger than Two Tenths of an Arcsecond (NLTT), vol. 4, Univ. Minnesota,
Minneapolis.

Luyten, W. J., and Hughes, H. S. 1980, Proper Motion Survey with the Forty-
Eight Inch Schmidt Telescope LV. First Supplement to the NLTT Catalogue,
Univ. Minnesota, Minneapolis.

Lynds, C. R. 1959, Astrophys. J., 130, 577.

Mathys, G., and Manfroid, J. 1985, Astron. Astrophys., Suppl. Ser., 60, 17.

Monnier, J. D., Townsend, R. H. D., Che, X., Zhao, M., Kallinger, T., Matthews,
J., and Moffat, A. F. J. 2010, Astrophys. J., 725, 1192.

Moreno, H. 1971, Astron. Astrophys., 12, 442.

Morgan, W. W. 1988, Ann. Rev. Astron. Astrophys., 26, 1.

Neubauer, F. J., and Farnsworth, A. H. 1935, Lick Obs. Bul., 17, 109.

Olsen, E. H. 1974, Inf. Bull. Var. Stars, No. 925, 1.

Percy, J. R. 2007, Understanding Variable Stars, Cambridge Univ. Press,
Cambridge.

Perryman, M. A. C., European Space Agency Space Science Department, and
the Hipparcos Science Team. 1997, The Hipparcos and Tycho Catalogues,
ESA SP-1200 (VizieR On-line Data Catalog: 1/239), ESA Publications
Division, Noordwijk, The Netherlands.

Petit, M. 1968, Inf. Bull. Var. Stars, No. 320, 1.

Petit, M. 1975, Inf. Bull. Var. Stars, No. 1056, 1.

Petit, M. 1980, Inf. Bull. Var. Stars, No. 1788, 1.

Petit, M. 1990, Astron. Astrophys., Suppl. Ser., 85, 971.

Pettersen, B. R. 1975, Astron. Astrophys., 41, 87.

Pojmanski, G. 2002, Acta Astron., 52, 397.

Rufener, F. 1976, Astron. Astrophys., Suppl. Ser., 26, 275.



168 Landolt, JAAVSO Volume41,2013

Rufener, F. 1981, Astron. Astrophys., Suppl. Ser., 45, 207

Rufener, F., and Bartholdi, P. 1982, Astron. Astrophys., Suppl. Ser., 48, 503.

Schmidt, J. F. J. 1858, Astron. Nachr., 47, 312.

Schonfeld, E., 1886, Astronomische Beobachtungen auf der Sternwarte der
Koeniglichen Rheinischen Freidrich-Wilhelms-Universitat zu Bonn, Bonner
Sternverzeichnis (Sudliche Bonner Durchmusterung), volume 8 (—02 deg to
—22 deg), Adolph Marcus, Bonn.

Shapley, H. 1914, Astron. Nachr., 196, 398.

Skiff, B., and Lockwood, W. 1986, Publ. Astron. Soc. Pacific, 98, 338.

Skrutskie, M. F., et al. 2006, Astron. J., 131, 1163.

Sterken, C., and Jaschek, C. 1996, Light Curves of Variable Stars, A Pictorial
Atlas, Cambridge Univ. Press, Cambridge.

Sterken, C., and Manfroid, J. 1992, Astronomical Photometry: A Guide,
Springer-Verlag, Berlin.

Struve, H. 1916, Vierteljahrsschr. Astron. Ges., 51, 79.

Taylor, B. J., and Joner, M. D. 1992, Publ. Astron. Soc. Pacific, 104, 911.
Tempesti, P, and Patriarca, R. 1976, Inf. Bull. Var. Stars, No. 1164, 1.

van Belle, G. T., and von Braun, K. 2009, Astrophys. J., 694, 1085.

Vogt, S. S., and Penrod, G. D. 1983, 4strophys. J., 275, 661.

Warner, B. D. 2006, 4 Practical Guide to Lightcurve Photometry and Analysis,
Springer Science + Business Media, New York.

Warren, W. H., Jr., and Hesser, J. E. 1977, Astrophys. J., Suppl. Ser., 34, 115.

Watson, C., Henden, A. A., and Price, A. 2013, AAVSO International Variable
Star Index VSX (Watson+, 2006—-2013; http://www.aavso.org/vsx).

Weber, R. 1958, J. Obs., 41, 74.

Weis, E. W. 1994, Astron. J., 107, 1135.

Weistrop, D. 1977, Astrophys. J., 215, 845.

Widorn, T. 1959, Mitt. Univ. Sternw. Wien, 10, 3.

Wood, F. B. 1946, Princeton Obs. Contrib., No. 21, 1.

Wylie, C. C. 1922, Astrophys. J., 56, 217.

Zacharias, N., Finch, C. T., Girard, T. M., Henden, A., Bartlett, J. L., Monet, D.
G., and Zacharias, M. 1. 2013, 4stron. J., 145, 44.

Zinner, E. 1929, Astron. Abh., Erganzungshefte zu den Astron. Nachr., 8, No.
I, 1.

Zverev, M. S. 1936, Tr. Gos. Astron. Inst. Shternberg, 8, No. 1, pages 90, 150.



169

JAAVSO Volume 41,2013

Landolt,

T9°C > A > 86 €Y {(opmuSvut 70 )

Aq 21qv1ava 2q 1yStur 799 YH 1Y) S1s233nS) pS61 ‘[ ‘071 “f "SAUdonsy wouii] 'y g oS {[L6] ‘Tkp TI “SAYdonsy ‘uonsy ‘ouaiopy [ vis avjf ;788 ¥H
"d(£0°0) 98°'F ‘A 60 7661 ‘T16 F0I OPIORJ 90§ UONSY '[qnd “4ouof

‘d N puv 10jAnf [ g Aq paifiiea Aipigpiva ([96] T661 ON ‘SIBNS IBA “[[ng JU] ‘OpLLIDD Y pub opp3jaq [ Y Aq pa12aodsip AjiguLa 7798 YH 089¢ 1T AH

99°€>A>E€8°€NIST ‘166] ©Ouady aondg uvadoinsy ‘007 [—dS ¥ST ‘Ssondofer) oydA, pue sodreddiyg oyy, “/p 12 ") ¥ W ‘Uvuidiidd ‘gJs ada1 2jguriva p6€/ 41 AH
A(T0) #9°T 2111 TY 0861 “‘98L1 “ON ‘SIS “TeA ‘[[ng ‘Jul a4 Jy ‘0s|p

1861 ‘L0C ‘SF 198 1ddng “sAydonsy "uonsy “auafiny i via ;4 Ul 2]gDLIDA0LIIU 2PIIIUSDU 7 () 23UD.L 2pmIudput S ‘adA] 2]qu1IvA ‘WdISAS 2]qnop ul :¢/SOFT AH

€9°T>A>09T A8 €L6] SLT FS ON .QSA%D.S ‘Avjon W :zkLSET AH

EEH>A>LTF A ST 6461 ‘T TSI ON ‘SIeIS e “[Ing Jul 9| M “H 2dd) do) g fo 4vis 21quia (097, TH
A(S00°0) €6°€ “IT ¥ “€L61

167 ‘6 “1°S '1ddng ,.m%saobm/x UONSY PIA2DZIL N 228 OSID ‘996 ‘6 "ON “qQLIUO)) ‘SO TOWY—IdU] O[0[0], OLIR)) “IV ]2 OUION—ZoLdUND 'V /19769 AH
FOT > A > 86T “qVIIT TN “(T#E-8C1 5230d 225) 6,9 “[ ‘] 8qOPIOD Ud

ounuagIy [BUOIOBN OLIOJBAISSQ() [P SOPRINSAY PJnoD ' g (S4oquinu ou 2]quLiva 2]qissod sAvs &juo) 1761 ‘Trp ‘71 “sAydonsy ‘uonsy ‘ouatop ‘H 62671 AH

ISIJON
Jrou 0T L¥6T 0T 0°SL0T 809001 LS+ 9L69T €1 €T 10T+ LSS 8SHPI 8€S660—9¢L TESYUH  +EI61T
Jrfou 07 05— 0T €0 8600 €0 6€+ 6L9°ST 6£€CC 0T0— 88 TL6ST 800SII-9Y9 IOl 08911C
Jrfou 07 $8¢ 0T €€1— I8P 8I 9+ LEFPP 6191 SI'0— 68°€ I¥9L  6££950-T89 PH2Y $6eLlyl
0T 909~ 01 T'LL— 9€0¥TS9T+ 1STSELSST ¢TI+ SI'v — 96¥7S0—S8S d103  LOIghl
Jorfoou 07 8PP 01 SEET 9TTESTI0+ PLOOT #P ST LTI+ S9T 16€0T T100090—€8% PSSO  €LS0V]
Jrou 0T 00— 0T 9L6— 0S8STT60— HIF00LIST T1°0— 19T 600L T1L66S0—+0% ar1d  ThLSEl
Jorfoou 07 SI— 01 S8I—  SISSETEO+ 9LV EI €480 0TO— 0€y CTITY  1620¥0—L9% eAH W 08THL
JoL 01T €6t— 01 89— 96'L0 1160+ 1C60€9180 8P I+ TS'E €L6E  £€9L0S0-96¥ oud g L9769
0T Ty 01 99¢— 9¢¥P v €0~ +TH'LE9STO 800+ LIS — $€9€00—Cey  SLSUH 1€¢€81
Jrou 07 T'LPI- 0T 0161  IL¥PLTET+ LOYOTLOTO ST'T+ 00T STL YTer00—89¢ Iy 0 676CI1
W o soowoy
(€1) (cr) ()  ©n () (8) () ) (c) (*) (c) (@ (1)
210N pr pmwd v vud (0°000zr) 22a (0000zr) vy A4 A ASN FOVON DN aH

WAISAS A U3 Jo sieys prepueys Arewrad ud) oyJ, '] 9[qelL



JAAVSO Volume 41,2013

Landolt,

170

sa3pnd 3uimopjof uo panunuod ajquy

Jorfoou 07 80 01 TC LEBT9E SO+ S9CTI ISH0 L1'0— 69'¢ CTHLT  S6C800—6LY HO X 9€80¢
Jorfaou 07 0CI 0T LP9F  09°0F LS 90+ TI+0S6F+0 St'0+ 61°€ T€LT  TLYPS00-S8% HO X 7S90¢€
0T T9¢— 0T 080T 9S6¥0I6I+ 000LE8THO CO' T+ +S'€  — L09600—9tS ney 3  ¢0gse
Jrfou 07 S61 0T TSL6— €L°6TLT60— SPRSSTEEO 680+ €LE — SETH00—€0t g3 6%0CC
Jrou 07 T'II- 0T T'9%—  TS90LTSS+ €81°000€€0 SO0+ 80°S 6SIT  LIL8TO-8TL 9¥OT IH L¥¥IT
Jorfoou 07 08— 01 0L9— S6E€PI060+ 86L°8YHTE0 680+ 6S€ ¥EIT  LI0SO0—96% ney o (OCIIT
Jorou o1 L€6 01 SO0LT  ILTITTEO+ L69T1T61€0 890+ 78F 00IT  T10SH00—L9Y RO A 0€90C
Jrfou 08 O°L¥PI 08 0°CI8T 66'81 TS 90+ HHESI9€CO 19T+ S9IT — 7€9¢00—S8Y dESL¥H —
0T 9¢I— 01 S'1I¥ 0T9¢ LT8O+ ¢¥S'608CC0 900~ 8T+ — L6SE00—¢C6Y 1D 3 8IESI
0’8 8TS8I 08 T'I9LI— IT'TEPE €O+ LI6GOTTITO PY'I+ €001 — 966700—891 8Y¢ T+ —
Jrfou 08 6°€LI— 08 SLIET 19TS9ELI— #I8POSOTO €S T+ 8101 9€¥ST +¥ET00—T9E  6SE 81— —
Jrfou 0’7 FOII- 0T L'S6 1688V 0T+ T1I¥8EHS 10 €10+ S9CT 859 99L€00—SSS uy g 9¢911
Jrfou 07 €668 0T SOTLI— T6PI9S SI— #80FV0 #7 10 TL'O0+ 0S'€ €LEST €88100-TLE 1¥D 1 00L01
Jrfou 07 6'8L9— 0T +T0E— 099091 0T+ T9L'6TTH 10 €80+ €TS 009 €Ive00—CSS  9Sd LOT  9LYOl
Jrfou 07 €€ 01 L'ST V'St 0T SI+ Tr0'6C 1€ 10 L60+ T9'E TES £69200—LCS osql 0LT6
Jrfou 0T 96— 0T 996T  TOLOYI 09+ TS6'8¥STIO €10+ 89T — €IY910—CSL SeDQ 8¢S
Jrfou 07 881— 0T 89TC S96S80SS+ TOT'90IT 10 LI0O+ €€+ €Th L90010—9CL seD O 1969
Jrfou 0’7 $'81— 01 8'CC 80ty v0 I+ L¥88Y 6100 SI'0— €SF 8LIST 9TI€00-9S9 puv A LTLY
Jrou 07 LLT- 0T ¥6r—  68°€S0F8E+ 66V°'SOLI00 900+ 19+ 9II 1S0T00—+9 PUV O 08CI
Jrou 07 ¥'6— 01 61 $6°00 IT ST+ ISI'VYI €00 €T0— €8T — ¥1+#000-9TS 3od A 988
w4 o soowy
(€ (c) ((ap (oD () (8) () ) (c) (*) () @ (1
210N pr  pmud v pud (0°000zr) 22a (0oo0zr) vy A4 A ASN FOVON DN aH

"we)sAs A oY) Jo spiepuels ornpawoloyd oy ‘7 9[qeL



~
[N
~

JAAVSO Volume 41,2013

Landolt,

sa3vd 3uimojjof uo panunyuod a|gny

Jorfoou 07 €SIZT- 01 €Ivbb— 8S0€T08+ +SHTI 6580 810+ +I'€ 6TEF  LOSSHO-169 BN vP99L
Jrfou 07 S€T— 0T 999—  TIETHS €0~ TE96EST80 TO0— 06€ TSSLT TI99WO-1€y HICEIH SSIIL
0T 9%S— 01 ¥€C~ 6LTSETYT+ PS89THvY LO €60+ LSE —  L¥SIVO—CLS weD M SHET9
Jorfoou 07 €€61 0T T°6ST  8EHOLY 1€+ 61L°906TL0 TEO+ 91% T8PLT #L96£0-609 wan d  9y68S
Jrfou 07 99¢— 01 S 6£STTE9I+ 08S'SO8ILO TI1°0+ 8S'€ TISE  LSOOVO—€€S wen "\ LES9S

08 €169¢-08 €ILS VITECISO+ 90SPTLTLO 9ST+ T86 —  61C9€0-LLY 899I S+ —
aqou 01 6vS— 01 8¢l IV'LS€TOl+ TILTPLE9D 000 €61 —  SO0E6CT0-TES wan A GOILY

0'8 8I€E 08 SSLL~ T19€SECLI+ 6EL0ILEID 0OST+ €96 —  €090€0-8ES 0TEI LI+ —
aqou 01 T8I- 01T 0€C~ 9LY06ETI+ 0€6'CE6Y SO LOO— 067 — I6IST0—¥IS MNeLyEl  6688¢
0T 90— 0T 0SI— To6l6v¥I— IvELSIP SO 010+ SS€  —  99S600-9LE do13  8198¢
Jorfoou 0’7 SI— 01 ¥ 2690 CI 10— €I8TI9€S0 61°0— OLT —  €SLOIOVby O3 8TILE
pu 0T S0— 01 P¥I Y9°SE ¥S S0~ T86G'STSESO STO— LL'T —  €800I0-1¢Ck IO €h0LE
Jorfoou 0’7 80 0T 0T 6S°0€ SET0— €SIV CESO 0T0— SE€S LOIT  96¥010—<Cvy S¢6 I— 16S9¢
Jorfoou 0’7 64— 01 10— PSSO 8T LO— 098°SSTIES0 9T0— €9F% €€€91 9€€600—VI¥ O @ 71S9¢
Jrou 07 9°€607-0T 6'19L  €08E0F €0~ 96€°LTIESO LY I+ L6L SLOT 0£6600-CTEr  €TIT €=  S6€9¢€
aqou 01 9¢CLI- 0T L'TC €8°9T9¢ 8T+ CISLI9TSO €10~ S9T —  €8S810-¥6S nepd  L6vSeE
Jrfou 07 7Tl 01 T8 7685 0C 90+ €98°L0ST SO €T0— +9'1 TL61  €8SII0—T8¥ O A 89%6¢
Jerfoou 07 97— 01 IC GESE 6000~ 0ICTY €CSO TTO— 0L'S 00€91 CTrIOI0—0Sy 9€6 0— 66CS¢E
Jrou 07 08— 0T 6T6— STIISOSO— 0860SL0SO €10+ 08T I¥8T  0TFR00-STH ugd  Triee
Jrfou 0’7 €89— 01 TOE IIY0 ¥1 I+ T68°0€90S0 8I'0— LI'C TT8I  68L6TO-LS9 my b 0g9z¢

PR sy

(€1) (cr) ()  ©n () (8) () ) (c) (*) (c) (@ (1)

210N pr pwd v pud (0°000zr) 22a (0000zr) vy A4 Y ASN $OVON uIDN aH

“JU0D ‘WAISAS AF() Y3 JO spiepuess oLowojoyd oy [, ‘g 9[qeL



JAAVSO Volume 41,2013

Landolt,

172

sa3pnd 3uimopjof uo panunuod ajquy

Joraou 01 L0€— 01 ¥k~ SLOP60 11— 6LSIISTEL €T0— 960 — 9695S0—S6¢ IAD®  8S9911
0T TH90T-0'T L'8901— 1€0v 8T 81— SICYT8IECl ILO0+ SLY — 19%$90—65¢ IAT9  LI9STI
Jorfou 1 SI88 01 TI08— SHIVTSLT+ P6ETSITIEL LSO+ 8TH 84961 0OIFI1S0—06S wo) d  OILVIT
Joryou (01 LT 0T #'80T T88SITO9S+ 00LE€EF00ET 9¢€0+ €6 8509 9€91S0—CEL BINN YL 6EICTI
Jorfoou 87 8€6E— 01 0TE—  FTSO9 00— 995 €K 0STI I¥' 1+ 68 86¥61 6£THSO—Lyy  686T 0+ 1€9111
Jorou 01 61 01 ¥'6SI— S60€TELI— OLESYSICL I10— 09C SISS  LPTT90—€9€ AID) A 679901
Jorjou o1 1°8 0T 8€0l CTVLSTOLS+ T9S°STSICI 800+ 1I€¢€ €ISS +86€S09€EL BINNQ 165901
Joryou 01 16 0T 686 CI'TP IV €S+ 6€8°6V €S TIT 000  ¥P'C 6LES  9THISO—6IL BN A L8TE0T
Jorfaou 01 [°SI8S—0'1 €€00F ¥TLOEY LE+ 69L°8STST1 SLO+ S¥9 ¥LES 1€09¥0—6€£9 0SSFIH  S60£01
0T 90LC— 01 6'1¥L 66CSSYI0+ 6ILIFO0STIT SS0+ 19¢ — 1€T6%0—6SY IA Y 0L8201
Jortou 1 LYIT- 01 L'L6V— TV 6l vEvI+ 8LS€06F IT 600+ $I'T 6vES  +rIPSO—€TS 0319  L¥9201
U 0T 90— 01 88— 688V LY 91+ CO6V' TP ¥E 11 910— S6'S — 9891S0—€S dV 0T 06 009001
Jarou 01 ve- 01 66 IL°€T81 60+ TLYSYTEOT VvI0— S8¢€ — €LTSSO—L6Y 037d  91¢I6
Jorfaou 08 6°1EL— 08 €709— 6¥LT0S00+ SPSSS8TOI TSI+ €96 SIV8I 1800S0-SSt  L¥¥T I+ —
0T 19 01 LO8I— 89ISHSTH+ €8LSOLIOI €00+ SPeE — 1L6550—599 BINOY 12068
Joryou 01 96 0T L8YC— S6'108S 11+ TI€CC800T TI'0— 9€T 0SLY T9VISO-0IS 0T T06LS8
Joryou 01 €0 01 VIS 68°0v 1 S€+ T9L'STLOOT 810+ 8¥+v 9¢Ly  LIESHPO—LTY INTICT 969L8
Aou T 86ST— 0T L'8TL— 6F9¢8Y SE+ €0S6E£ESE60 LLO+ IS — S8LY1Y0—0€9 INTIT S88T8
Jorfaou 0] SES 08 6TCL  €E6L6TEI- €EF6I 1€60 €S T+ 9001 SISy 111950—€8€ 816T TI— —
Jortou 01 6¢CIE— 0T 9VIT PEIS ST TO+ 098 1CHI 60 90°0— 88'€ STy  OvIVPb0—T9% eAHO 69161
w4 o soowy
(€ (c) ((ap (oD () (8) () ) (c) (*) () @ (1
210N pr  pmud v pud (0°000zr) 22a (0oo0zr) vy A4 A ASN FOVON DN aH

“JU0D ‘WoISAS A Y} Jo sprepue)s orndwojoyd oy "7 9[qeL



e
&~

~

JAAVSO Volume 41,2013

Landolt,

sa3vd 3uimojjof uo panunyuod a|gny

Jrfou 08 9°7EE— 08 T'0LS  $6'TSTOEO— T109°L0SO8T TSI+ 8E€6 LIIOT 89VSLO-SEy  €€TH €~ —
Jorfoou 60 9p 01 9¢ LOTS VI ¥0+ 0€6'9S LS LT vL'1+ +¥S6 0166 10VL90—CLy  19S€ v+ —
0T vvL— 01 S€C— 0T9TTPT0+ 09S°CSLY LT +vO0+ SL'E — £€65990—191 ydo A 898191
Jorfoou 07 €6ST 01 0T  6TT0VE PO+ TSECSTEP LT 91T+ LL'T €19€T 068990—€LY ydo g 960191
Jrfou 07 977 0T 180T  €1'9€ €€TI+ 69095 #E€ LT SI'0+ 80T 6816  16VL90—¢€IS ydo 195651
Jrou 07 8FSIT-0T L'6LS— TI'T¥90T0+ E€E€TSYSTLT 9€ T+ ¥S°L 6161T OVIL90-19%  TIEE T+ 188LSIT
Jortou (08 T'8TIT-0'8 TIT6— 0L6ES0SO— TSLETSOLT €I+ LOOT 9LI8  61€690-STy  9TCh +— dE9ErSI
AaAou 01 C6EIT-0T T'LI6- vP6S€0S0— P6C€0SOLL 9I'I+ €LL — €0€690-STh  STCvv— €9¢hSI
Jrtou 07 96T 01 1T CSIOPE0I— LES60LEIT CTOO+ 99T —  ST9S90-86¢€ ydo 2 LSL6vT
Jrou 08 6781108 9°€6~  88Fr 6E£TI— 19081 0€9T 09T+ €101 89LL  T€LOLO—LSE €TSH TI— —
Jorfoou 07 8'78CI-0'T 80I€ TSIV 6E ST+ €81°LT9SST 870+ S8E 0SEL  9¥6LS0—6TS RS A 098THI
Jorfoou 07 L0~ 01 0%TC— $OT11TLO+ +I199T9% ST 090+ €vv 9¥TL  09S6S0—L8% BSY 0011
Jrfou 0’7 98— 0T #'S9 09'81 STSI+ PSTITOY ST 900+ L9EC 96£0C 86¥650—8CS vsd €001yl
Jrfou 08 S66— 08 9VCTI— €T0T € L0~ 908°9T 61 ST 19T+ 9S°01 €20L  16S6S0—<CIv €00 L— —
Jrfou 07 $'89— 0T L'SOT— 0F0€T09I— €ILTSOSHI SI'0+ SL'T LTRY  0V0690—0LE qQrI®  1+80¢I
0T 065~ 01 ¥9¢I— S00S6SSI— I8I'IVOSPI 1v0+ 91I'S  —  LTLS9O-ILE qQrT»  6180¢I
Jrou 07 TH— 0T $9II— LEVEEST0+ $TOPIOFFI 000  HL'€ +6L9 8€6£S0-09%  TA 601 6010€T
Jorfoou 07 €9S¢— 01T 019— 08 1S €T8I+ 6L0 TV S ET 850+ 69T €6661 88€€S0-THS oog b 0LE1TT
0T 09LS— 01T LSET— v9€r 9y €1+ 608°ST8CTEl 1L0+ 86v —  6¥SPSO-61S TAOL  9LILTT
Jrfou 0T 09I— 0T TOTI 9991 6S ¥S+ 8ESEISTET 910+ 10F 8€T9  T10T1SO-STL  EBINNOS  THSITI
PR sy
(€1) (cr) ()  ©n () (8) () ) (c) (*) (c) (@ (1)
210N pr pwd v pud (0°000zr) 22a (0000zr) vy A4 Y ASN $OVON uIDN aH

“JU0D ‘WAISAS AF() Y3 JO spiepuess oLowojoyd oy [, ‘g 9[qeL



sa3pnd 3uimopjof uo panunuod ajquy

\bbm N\%Q N .\_ m.v\ ..ENS.Q\QQU mQ 0] s1 NNNN.@ %0‘:&&* E\N sajou thmNGNQNn
XSA SOSAVY “SI61 (€'H) TII ‘T ‘S42qS]oqg-uijidg muid)S "y fjo4a) 4a504q Y puv yoruyinn J ‘2ddi jos)y fo Livurq Suisdiyda 91/ LIIN ‘€0# ¥H -8€S8 AH
A9EL=TE L A LV “(0ST ‘06 $930d) 96 ‘I ON °§ BU2qUADIS ISU] “UOAISY "SOD) [ 424207 "S W ‘616 LLIN ‘S¥E dH ‘1969 AH
\hm\m.m. V4 X %nw + \m m.m .\m. 28vd mm,n\ NQQN .N .Mb ..N,Q\N .:Q&Mv\ %\&Qﬁxm&% K.N :NQ Jo >QN.=§0vN Q \~ ..s\\SQ:w\ﬁ:.A ui 23un. NESN.:‘\MQS .bNN -N.N m va Qm
ATYL=8S°t A TV “€L61 ‘SLT ‘#S dwds Ny 10D W 9[] ASN “Avis ajdupnu .10 21qnop €9 YH 0871 AH
A98°T-C8'T ‘Al 24 6007 ‘95T ‘969 “127T “ “SAydoaisy “[v 12 4a]puvpy D ‘2dd} da) ¢ fo 4vis 21qvLivA 60000 ASD ‘6€ YH ‘988 AH

JAAVSO Volume 41,2013

Landolt,

174

IS2JON

Jorfoou '8 €°896— 08 1°666 LL'EOYTTO+ OLSTI 6V €C 8¥ 1+ 86'8 6ILVI 19TSEI—€9%  PLLY I+ —
Jorfaou 01 99¢h— 01 89LE  SOPELESO+ TPOLS6EET IS0+ €IV LSOPT TROCET—6LY OSd 1 89¢€CTT
Jorfaou 01 Sy 01 919 9681 CI ST+ $S9'SP+0 €C SO°0— 6V T LIbPI 6S98Y1-LTS Sod ™ SH081C
Jorfaou 01 L] 0T 80T SP'6S9¢€ 11— €0L8TESTT 800~ 1I8S — S9¢6TI—T6¢ by L p6v91T

Jorfaou 08 9°6L9— 08 €096  FI6PSI¥I— LIL9IE€STT 091+ LI'OI —  989S91-6LE 0679 SI— —
gou 0T SSE— 0T 97C¢ 6L VY 6260~ TSSOV LY 0T 100+ LLE —  TOTTEI—COV by3 100861
aou 0T L6 0T 8¢S o6t ¢t S S1+ L8T8C6E£0TC 900~ LL'E€ LOTET T1TLICI-0ES [PA»® L98961
Jorfoou 01 6187 01 €Sk YEYT YT 90+ €6L' 8T SS 61 980+ IL€ LSSTI CIV8IT—€8Y bvd 715881
Jorfou 1 €68 01 TIES  96°SO TS 80+ 66697 0S 61 TTO+ LLO 016VC TOISII-—S6F by o 7v9.81
Joryou 01 e 01 €0 C6'8C 10 L0~ o6¥hres9c 6l 100— 96y +0CCI $T8LTI-SIY by S16¥81
Jorfaou 01 0°¢— 01 00 8L0F S¥ €0+ 6169€ €€ 61 TO0+ T89 — €59901-69%  S90¥ €+ 6LTHSI
Jorfaou 08 LIEEI-0'8 6°8LS— TI'LOOI SO+ 0€TSSOl6l 6v' 1+ €16 —  9¥8€60-9LF  8¥OV ¥+ L19081
Jarfaou 01 966~ 01 €L S8V IS €1+ 809F¥CTSO61 000 66C VCLIT 1SH160-0CTS bV vTLLLY
Jortyou o1 11 01T T'¢ 0V'CT 1Y Te+ TT99S8S 8T SO0— STE HT9IT 91099019 IKTA LEYILT

w4 o soowy
(€ (c) ((ap (oD () (8) () ) (c) (*) () @ (1
210N pr  pmud v pud (0°000zr) 22a (0oo0zr) vy A4 A ASN FOVON DN aH

“JU0D ‘WoISAS A Y} Jo sprepue)s orndwojoyd oy "7 9[qeL



175

JAAVSO Volume 41,2013

Landolt,

sa3vd 3uimojjof uo panunyuod a|gny

A(800°0)96°L "IN “8S61 ‘¥ ‘I# “SA0 [ 429241 "y “L00T ‘6¥1 ‘LS “UOnsSy
vV ‘Ud1da)s "y puv DIVALY N SADP [9°€E porad apnuusvus 9(() () 0 apnitjdid ub yum apmusvuL 96°/ = A ‘2]qpiiva 2d viq X SOT D TEI9 ASD S6£9€ AH
VIEQT+E9TSOL NADD “F 1£8T+002S0 SAI “vis 2]gnop “[6/] ¥H L6#SE AH
AF9[-6S°T ‘I Td ‘9961 ‘6 ON
“QUIUO)) 'SQQ “IOWY-IAU] O[0[0], 0L “JD 12 QUDLOW-ZALIDUND'Y “796] ‘SO ‘#9 "ON “IInd 'SqQ ‘KoY A01§ "y "H puv Sutsnod’ M v L#S1 ‘0SE ‘6r€ €t
‘I#€ dd ‘odoy pooD jo ade) ayi1e § L 9 °G H¢Q[ SIeak ay) SuLINp SPEW SUONBAISSQ) [EIIUOUONSY JO SHNSIY ToYISLOH] M A [ ‘€84001 ASD ‘06L1 YH ‘89¥S€ AH
ATLS=69°S A T “LL6] ‘SII ‘P€ “10S '1ddng “[ 'sAydonsy 4assap] ‘& [ pub i ULy [ p ‘2]qLvA pa1oadsns ([9/ [ ¥H 66CSE AH
A08°T-CL°T “III €V “(TrE-8TI
sa3pd 225) 6,9 ‘I ‘I ©QOPIO)) UD OUNIUATZIY [EUOIDEN OLIOJBAIdSQ) [9P SOPBINSAY PInon ¥ g ‘¥ £1S0-0£050 SAI ‘0S+00I ASD 9991 ¥H [11£€ AH
A(S00°0)81°€ A €4 ‘0§97 AH = £9L£T dIH 40f apninusput £6)( () fo apnujdun up ‘"¢ = 4 40f putf ‘700z ‘St ‘1€ “00S "UoNSy Aoy
“JON "UOJA :m\@ 7] puv u20y D) ‘6661 R«N .0\6 £ 01 USIA\ "MUINS "ATUN) NI ULOpLY [ ‘C96] ‘66 9€ “TeI "UONSY "00S WA ‘OUDIDID.) S pUb 0.L0ISDIDA]
D {6561 €8T T “UONSY NI UopUpdT-UOSSIDT "D ‘(A0 TT6] S6€ ‘SIT “TYORN UONSY 12and i puv yoruying J [pp001 ASO ‘T#91 YH 0£97€ AH
A(£00°0)89°€ “TIT 29 ‘9€80€ AH = 6+STT dIH 40f apnitusvut 7£0( () fo apnujduid up 2413 ‘7007 ‘S ‘[€€ “00S 'uonsy Koy 0N
UOIN 23] T puv u20y ") ‘6761 ‘[ “ON ‘§ “IYOBN "UONSY UdP Nz Ajayssunzuediq “yqy ‘uonsy “auuly 7 ‘ALivuiq 21dorsooads ¢ 1001 ASD ‘TSST ¥H ‘980 AH
AITESIE A 94 “TL61 ‘THF TI “SKUdonsy uonsy ‘ouatol "I “‘[1#001 ASD ‘S+ST ¥H TS90E AH
A(S0°0)€L°E (T 2198L) 900Z “T9T ‘TSI “ "UONSY [V 12 AD4D) “Q Y YA Y 2pminusvui §()°() Inogp d23up.1 apnjiusiu
‘sdvp g puv (] usomiaq porsod uonupioL vjjais [661 ‘€8] ‘TOL “[ 'WONSY “Iv J2 dad] [ D 2dA} vAq {1 JO 2]qpLDA L 760-6CEE0L WADD ‘$80I ¥H 6407 AH
AEIS=90°S A IV “#I61 STF ‘961 “IUOBN "UONSY “N0T " " ‘OSIP ‘[L6] ‘9pC ‘9L “[ 'WONSY “[D 12 [N "D “[8Z00] ASD *L¥¥I1T AH
AT §—LS°ET ‘1T 9D ‘6261 ‘I 'ON ‘§ “IY9BN "UONSY USp Nz dysysunzuesiy “Yqy ‘uonsy auuly ‘i ‘7,7001 ASD ‘001 ¥H ‘07117 TH
‘AH66°+—S6't DAL §D L66] ‘WOussy
20vdg uvadoang ‘007 [-dS VST ‘sendorel) oyoL] pue sodreddiy oy v 12 uvwdriog D) 'y W ‘2dA) vaq £g Jo 21gvLva (7709 ASD ‘966 YH 0907 AH
12D X ADIS 2]qVLIDA YY) 2240qD 1X2] 205 ‘GG E 90+Ug ‘GESL ¥H
A(920°0)61°01 “S TN “L00T ‘6¥1 “LS
“UONSY vV UdId2}S Y pup IVALY W pmiusvut 9700 o apnajdun b6 SEIT ‘LOT [ UONSY S1oy M H ‘2JqVIDA pajoadsns j9p[-7/7 D b8 D ‘65€ §1-AG
A0LT-9ST A ¥V 8I6I ‘(€ H) #II ‘T S10qS[0qeg-UIIdY "MUINS X JJOIA 4a3DAd ¥ pun Yoruyimn o €6 qH “9¢ 1001 ASD ‘9€9IT AH
A€ ‘A 8D ‘86T “€0S ‘gr “10§ '[ddng ‘sKydonsy ‘uonNSY Ipjoying J puv 12udfnyy o ‘2]quiiva paidadsns (60¢ YH 12D 100,01 TH
A9TS—FI'S A Y ‘9961 ‘[ "ON ‘Ue[e)) 01D "[}EN "UONSY 'SAQ [qnd P 12 OUDLOW-ZALIDUND "V ‘FO[OT+STH 0L WADD ‘89 I'D 009 ASN “9.+01 H
AS9 €68 PIIT LD T961 “LII L=9 ON ‘St “SAQ ‘[ 221G ‘9S8 ‘FI€ ‘L# “WYORN UONSY Ip1uyss '+ [ ‘TS ASN 0ZI1001 ASD “LE# ¥H 0426 AH
..Qnmﬁt.dtcnt SoJON

“JU0D ‘WAISAS AF() Y3 JO spiepuess oLowojoyd oy [, ‘g 9[qeL



JAAVSO Volume 41,2013

Landolt,

176

sa3pnd 3uimopjof uo panunuod ajquy

A6°E—E8°E “q1 1 96Ty 230d “T[ 104 00T [-dS FT9IS dIH ‘S21qPLpa d1poriad :xduuy AN[IqeLie ‘sondofeie) oydk], pue sooreddiy oy,

ul SAvp [/ 7€ poriad yim aa.4nd 1yS1] paivgsnjl ‘p/6] I ‘S76 ON ‘SIe)S TeA [Ing JUI UasjO ‘H “H ‘opnnusvui 4 apnujdun fo 21qurava Suypsind 191 €16 AH
A89°6-€9°6 A ST

P661 SEIT “LOT T "UONSY Syl M “H ‘2]qliva papdadsns 196 ‘19 € “TInd "SqQ [[PMOT “I 12 SvpID) T 'H ‘9 SSOY ‘b7-6€ D 0°€6E D Lr#T [0+Ad
AOP T=EE°T A L8 ‘8161 (§'H) 91T T ‘B10GS[2qRg-UI[IDY "MUIDIS 3] "JJOISA

423D Y pUD YMUYIND o ‘996] ‘6 "ON “qEIUOD SO IOWIY-IU] O[O0, 0L “I1 12 OURLOJ-Za.4oinD) Y ‘Z86E ¥H ‘¥ #§9L SAV 21qnop Smnsay :106L8 TH
ATSHALE P A LV ‘TL6] ‘9FT ‘9L “f "UONSY “I 12 [IIH "D ‘D]qv1Liba pajdadsns

{Avp [0~ = J 2dd) undg Q J0 2]q1IvA €96 ‘C ‘BU2qaUUOS MUIDIS fJ043) YISLYIDL D) 0S|V ‘9G] ‘€L ‘9] d0dSARY, 29 KNS YIS1yov[ "D Aq pat2aodsip :969/9 AH
A(P00°0)6E°S “AIIT 8D ‘9861 ‘$EE ‘6 OPIoRd 90§ "UONSY [qnd

‘poomyd0T A pup ffiyS g ‘sdvp (9] Jo porad yym ‘apnjuSvur () fo K uaiSuiong ur apnpijdun aday ug) Sy Jo a1qurva v YT AS LI177 LLIN S8878 AH
'8961 ‘T ‘0TE "ON ‘ST®IS “TeA ‘[Ing ‘Ju[
mad ) (ofur ujuo) [N yd-o4s] [780°0[T[-AXAD ‘T[OF [V 12 UOZIVD-0SUOJjY [ Q[ () = (§—1) Ul 23uvYyd ‘7/6] */ ‘T—[ ON ‘[§ BILFY S 00§ "UONSY JON

UOIN [P 12 U2GI0D) W d (—S0°01 A TN 2A41 ds 0pp $SOY ‘bL61T LLIN TSE D ‘GV6TEI-S1E60L WADD ‘Y €0E1-59260 SAI 21dujnui 10 2jgnop 8167 71-Ag
AI6€-88°€ A S64 “0L6] S/

‘Lp] “008 uonsy Koy JON UOW Jub.ng [ °D ‘9]quLiva paidadsns t[6] ‘S7p ‘961 “IYORN "UONSY ‘0T F H ‘V £67L SAV $99€ ¥H VAH 0 :69#6/ AH

AT ‘AL LV €961 (€ 'H) [T 'S S1aqauuog miuidi§ fJo4a) Yosuyovf O uvis-y poriad jioys Civuiq 21dodson2ads 69¢€ ¥H ‘##99/ AH

A6 A OF “LL61 “L# LT “IOS '1ddng “sKydonsy ‘uonsy Yoof 'y ‘viog [ ul suoypliva papoadsns (¢¢11/ AH

A=8I'F A 0 “2S0qDIDP XS 998 ‘AqU0 1dLIOSHUDUL ‘TEG] “ULYDSNY A “F ‘D]qVIIDA Pajoadsns )t/ 7 [D ‘TS8T YH WD J 294685 AH

AT9E-TSE A EV 19961 “[v 12 uosuyor T H ‘Y EF9I+#T1L0 SA V 1965 SAY ‘##8001 ASD ‘€947 YH “LES9S AH

Auvu1q 21doos0.412ds V79[ +/L£90r WADD 'V 6291+61€90 SAT ‘17T YH “SOILY AH

'V LECI+6EKS0 SAT V6ETI+S6FSOr WADD ‘0107 YH “6688€ AH
AL T-#9°T p2qv] €04 “LL6T ‘SIT ‘#€ “10S 1ddng “r "skydonsy

4DSSO] " [ puv uf “udiivgl [ M 9961 ‘6SH ‘TZI ON “ING SqO A0y ‘Sursno) [ g 'y ‘ojquriva Suypsind Yz [10-€9€S0L WADD ‘€061 YH 8TILE AH

'V 6S50-S0ES0 SAI VSSSO-SSESOL WADD 'V €61¢ SAV ‘6681 ¥H “S+0LE AH

ASEC—IES AL I “9p61 ‘[T “qQUIUOD "SqQ UORIUL] POoy g A ‘[#]# SAY ‘$0S00I ASD ‘1981 YH “1659€ AH
AT A 04 “SS61 65

F1Z 008 "UONSY "A0Y JON "UOIN TYd24q[a3us f D pun vuoppg'y 7 4nis da)) ¢ v sdvy.ad ‘apmdwp -usvu () () Jo ajqviiva ajifosd au1y ¢ YH TI1S9E AH

(panu1uos) sajoN

“JU0D ‘WoISAS A Y} Jo sprepue)s orndwojoyd oy "7 9[qeL



177

JAAVSO Volume 41,2013

Landolt,

sa3vd 3uimojjof uo panunyuod a|gny

APFE=6EF A 0D “[L6] ‘9¢C 9L “[ "WONSY “IV J2 I "D puv 996 ‘6 “ON “qLIU0D) "SqQ IOWY-IdU] O[O[O], 011D “ID J2 OUDUON-ZaLIdUND) Y [C6 ]
“[D 12 UBLDYNY Ul G11qVLIDA p212adsns F9QT ‘197 “# (IT) 'PeOV YSUI "K0Y 001d ‘SIeIS A[qRLIEA Pa3oadsng Jo onSo[e1e) V ‘200 "I [ ‘8986 ¥H 498 LT 001+ TH
Aé=S9°€ A TV “I861 “£0Z ‘St “10§ "[ddng “skydonsy ‘uonsy “ouafiny . ‘jquiiva-oonu 'y 9/ /6 SAV VIS 2]qnop ‘L9896 YH 428 87 428 d :€001#1 AH
A8S 019501 ‘A 0°SIW “(ofur auijuo)
[T Yd-04350] [780 01T AIX4P T[OF “[V 12 UOZADD-0SUOJIY [ ‘$66] ‘SEIT LOT “f "UONSY ‘S M "H ‘2dA) vaq 1 g Jo 2jqviiva ‘qIT OH £00¢ L0-d4
ASLT=CLT A EV 9961 ‘[°ON ‘UB[RD 01D IBN "UONSY SqQ "[qNd IV 12 OULOJ-ZaL1d1D) "V ‘[€CS ¥H T QT O “[#80E1 AH
ASLEOLE A OV 9961 ‘[ 'ON ‘UB[RD 0113)) TIBN "UONSY 'SqQ ‘[qQnd 77 12 OUdLO-ZaLioyn0 Y '[16S dH i1 601 ‘601061 AH
AT°0)89°T AT 0D “0661 ‘126 ‘€8 “19S "1ddng “skydonsy “uonsy 1ad i ut uoyviva apmusvui [) ‘€76 yH ‘0og W 0LE171 AH
ASOF—E€6°€ “UA SV FI6] ‘96§ 961 “TYIBN Uonsy Aopdvys [y Aq pardadsns Anjiqiiva '£QE10T ASD ‘790 ¥H #8911 AH
A(T0)S6°0 “AIIIT 1 ‘6007 ‘9L€ 23vd ‘0L [T “204d
fu0D) $215AY J “ISUJ WY “ID 12 JOUISI(] " UDIS 2]qDLIPA 2dA} o)) ¢ v juauodwiod Livwirid ayy ypm Lipuiq Suisdipoa uv Ly 9€0[-00ZET SAT ‘14 © ‘Da1dS (9699 [T AH
AQO0)9TF A §64 9661 ‘S9€ ‘95 “I *sAqdonsy “1v 1o dv1D) o ‘q 2]qiva “)'C0S D ‘€86¢ YH W0 I -0IL# 1] AH
‘((192.4.400 ‘23ny S1
apmuSpuL Ul 23UD. SIY) 2210U) ACO[~F"L ‘A 9D TI6T LI ‘S# “SA0 [ 2z1vg J ‘[€6 ¥H ‘#S9S+#9STT SAT ‘GVITIS+LO0EIL WADD GV 65L8 SAV “6EIE1T TH
AE—9F°8 ‘21 SOW ‘7961 ‘€0S ‘§# “10S 1ddng “sAydonsy wonsy ‘1pjoying J puv soudfiny . 2]quiiva pardadsns 6907 LIIN ‘9-#1 D ‘0°88# D 1€9ITT TH
A09°7-96°C “II1 84 ‘6261 ‘I "ON ‘§ “IYOBN "UONSY dYIYSTunZueSIg “Yqy "UONSY Ullly "7 ‘0aLid,] 424940081p ‘0STI0] ASD T99F YH -ST990I AH
ArEE
~LT°€ A €V 19L61 ‘SLC ‘97 “WS [ddng “sAydonsy ‘uonsy ouafiny i ‘2quLiva-oonu 2jqissod yz0LS+SSITIN WADD ‘6#T101 ASD 099F H “16S901 AH
ASET-IF'T 24 OF (C1] 25vd 225)
LI6] ‘L6 ‘SO “TYORN "UONSY YOIUYIND  UOUDLIDA pRUSvul £()°() 01 dn yjm uonvLiva potiad 110ys ‘p¢ct ¥H ‘62101 ASD Avis aul] uoissiua /9701 dH
'g0T'L—9°9 ‘df §D DN 4D “4vIs a4vlf 2y JO Aj1ppai 2y) U0 Jqnop Suo.ajs
SISP2 “‘BO61 /CS ‘96 OIoRJ "0 "UONSY [qnd ‘ZUIL T M ‘FL6T LE9 F6I “r SAydonsy “p 1o Aopspavag y M PINN 4D puvu quauoduiod LivpuoIas uo
7'/ 01 9°9 wiof apnjudvut drydp.a3ojoyd ur 23uvyd pasnvd aivlf ‘6€997 LLIN JAvmpgns 100d-jpjow puv s uoou sodosd y3ry ‘F£Q] 23priquioots) 6001 dH
A(SZO0FIT '600C $801 “#69 “f sAydonsy
UNDAG UOA Y pup 2]]og UPA [ "D ‘DA €V I861 ‘I ‘010Z 'ON ©SIeiS IeA ‘[ing ‘Ju| “p 12 mijorivg - £q Avp ¢ moqv poriad puv apnjudvut ¢z()().fo apnidun
appuiixosddp aavy o1 punof [0/6] ‘I LTk ON ‘STeIS IBA ‘[[ng JUl aojos] § Jy ‘2dd) ynog Q Jo ajquiiva papoipaid [y p1€9 SqV ‘02T  vloqauaq (/#9701 AH
861 ndo[ere) 1es WSLg oy
Yoyosvr D puv NaYJory " via Livuiq d1dodson2ads ospp g yuoduwod [7/[+C6Z1T SAI ‘GVSPII+LEEIIL WADD gV 0228 SAY “401s 21qnop 009001 TH
2 (panunuod) sajoN

“JU0D ‘WAISAS AF() Y3 JO spiepuess oLowojoyd oy [, ‘g 9[qeL



JAAVSO Volume 41,2013

Landolt,

178

23vd jxau 1o panunuod a|gnJ

APL€-89°E 18D 9961 ‘[ ON ‘UB[ED 0L "[JeN "UONSY 'SqQ "[qNd “/P 12 OU2LOp]
~ZoLdUND Y 7761 LIT 95 “f SAUdonsy ‘andy D pI6T ‘STF ‘961 TYORN UONSY N0T “H [ ‘2YqULIDA 606 [0] ASD V OIIE] SAV ‘T09L YH 16V J 715881 AH
APO0°0)LL O “A/AL LV S00Z ‘TLOT ‘619 “1 "sAqdonsy “[v ja 1spzng T q Aq paipjsuowap ‘ajquiiva 2dd unaog Q ‘v 600€ 1 SAY “LSSL dH Y ‘T#9.8T H
A86°t=+6't 14 ‘6561 LLS 0T I "SAUdonsy ‘spud -y D ‘ssa] 10 apmuusvus 7()'() ‘2]gviiva Ajqissod 9y NH 1Dy X CI6#81 AH
A6S°L=8L°9 ‘21 §°04 “(ofur 2unuo) [ yd-0450] [790 01 -ALXAD ‘T[0T “]P 12 UOZIDD-OSUOS]}
7007 “L6E TS “uonsy eRY ‘wysuvuilod D 9/6] I ‘P9I ON ‘STeIS YeA ‘[N JU] ‘DoUDLUDG Y puv 1Sodwia] J ul jquliva Lvis og by 6714 ‘6/T#81 AH
AET6-60°6 A S “(ofur auijuo) [N yd-041sp] [780°0 [ AIXAD T[0T “[V 12 UOZIDD-0SUOJ]Y
“0js 21qo1iva 2dA) DA XG v 1By THIA ‘F661 SEIT “LOT “f "UONSY ‘Stagl M T ‘2]qviiva papoadsns ‘619/¢ LIIN ‘VOISO+69I61L WADD ‘TS SSO L9081 AH
A66'T-86'C
{0V ‘9961 ‘I'ON ‘UB[ED 013D "PeN "UONSY ‘SO [qNd ‘[P 12 OUOW-ZaLidlND)  D]qpLIDA pardadsns [y 97071 SAV “Uvis 2]qnop ‘Sez/ YH 1Dy 3 #TLLL] AH
A9TE€—ET°E 69 ‘SI6I ‘SkP 10T “IYIRN "UONSY 42SD.AJ Y PUD YOMUYING Ul 2]quLIDA 9/ [/ YH “V 08611 SAY 44T A :L§#9LT AH
ASH6-87°6
ST SL6T T 9501 "ON ‘SIS “XeA [Ing JUL Iad W €L61 L6T ‘6 “10S 1ddng “sAydonsy ‘uonsy piponzig J W 2quiva ‘77-07 D T7ZS91 AH SE€TF S0-Ag
AZ0°0)SS6 ‘FI “L00T
‘6F[ ‘LS “UONSY BPY ‘Udldo)§ y puv vSvALy W 19661 ‘67¢ 9I1 “f WONSY D 12 1o1paudg A D ‘0°669 [D FT-0FI D IS § paving ydQ 00STA “19S€ FO+AG
ALLTSL°T T T ‘1861 ‘S ‘SF “108 '1ddng “sAydonsy ‘uonsy “1v 12 sjoSus " ‘paiv4ful-1vau u 2]quiiva pa1dadsns €099 ¥H 960191 TH
.\%QQ AQN\_%Q .N .H\: Wv\ .;QD.N:%NNEDU Y2 \SDN
v soy ‘0107 ‘T6I1 ‘SL I “sSAydomsy “v 12 ua1uuopy “q .. ‘(1yonydo 0) andvypsny uvis ynog Q Sunpiol-Ajpidp.. ayj ur Sapou-3 paipjnpou-AJjpuonnIoy,
HOAD+IDSA “FI6I ‘STF ‘961 “YOeN "UONSY N0 5 [ 20u0 wnwipuiut ul punof p0St LLIN ‘V#ECI+61+EL I NADD TS6101 ASD ‘9§S9 yH YO © 196651 AH
A9S LIS,
ALY (1 2198L) 0861 FET ‘T “OND "SqQ UONSY "IV °S ‘SUISNOD [ f "} Ul UOYDUIULIDIAP Ypam 1 SD payvuul {Juo apnjuuSvut 4 0°€L9 D ‘bT-61 D 189LST AH
AE90°01 ‘A I “TL6T L “I€ BILYY 'S "00S "UONSY JON "UON Aoanff N D ‘Playfung jy "y 421v)'S g U2qL0D W (1) ul 2]qLva :ge9sys| AH
LTI#P LLIN V 9SP0-L6S9T SAI ‘€S9 D ‘VHOS0-1S0LIL WADD ‘SE9 J1oM “vis 2]qnop :£9¢4ST AH
A8ST-9S°T ()4 S'60 ‘€861 ‘199 ‘§LZ “I "sKydonsy ‘poauad “q "D puv 1304 °§ 'S “vjs o4 ‘§/19 YH YO €] Y0 3 :LSL6¥] AH
ALOI=S0°01 ‘A § S “(ofur durjuo) [N yd-0410] [790°017 [ ALXAD
TI0Z “Ip 12 u0ZID-0SUOJjy I ‘$661 SEIT ‘LOI “[ "UONSY Sty M H ‘2]quiiva papadsns ‘add) viq 1g Jo 2]quiva v ydO 9074 979 D €ISt TI-A4
A8 E=6L°E A 9 “§L61 LT ‘PS dudg Ny oD "W ‘|quiiva paoadsns (£E66 YH 428 [p 498 k0987 AH
(panu1uos) sajoN

“JU0D ‘WoISAS A Y} Jo sprepue)s orndwojoyd oy "7 9[qeL



179

AEO°6—E6°8 “A TN ‘F661 ‘SEIT “LOI “[ 'UONSY ‘Stogl M T “4va 2dA) vaq Xg D 95q ¥ 6908S LLIN ‘806 D ‘#LLF [0+AT
APLH=ITE L {(TF2190L) €461 ‘SLT ‘#S dudg NYT oD ‘6968 ¥H “2Sd " :§9€777 AH
ATSTLET 68 (€1 2198L) LL61 “LET ‘#S “sAudonsy "uonsy o4 M [ puv QT [ ‘6,81 ‘0T T ‘KI0YeAIdSqQ “Uouy ‘vjs ajquiiva ‘19,8 H 824 0 0817 AH
A(10°0)08°S “UWSHA 69 “Dp $7/°0
porad yim “ce61 LT ‘09 “108 [ddng “skydonsy ‘uonsy ‘proyfuvpy r puv skywp o ‘2dfy ugy 7o o 4vjs a1quLiva v by [H t0L8 ¥H bV #L #6#91T AH
ATTOI-ST0I ‘A PN (ofur outjuo) [INTyd-041s0] [780°01Z [ ALXAD
‘TIOT “IP 12 U0z D-0SUOfjy [ ‘2ddl vAG X g JO 2)qvLva v 4By I $661 ‘SEIT LOI "I "UONSY Sty M H ‘]qviiva paroadsns 0°9/8 D 0SISS LLIN <0679 SI-AE
Juoym Aq ing ‘A1qoLipa fo paoadsns 066/ YH Py 3 1100861 AHA08 €LLE
..Qm ..Qm N&\B 149 sa8nd .NNQN Nm. Nkﬁnw .QN ...Gm —uﬁOoom ?mn_o ~m>ﬁz .m.D .ﬁﬂﬁm :NB Jo uoLy iy U .N ur uonyvriva NNQ.NMGGQ« ﬁkmﬁos uo NthQQ b.&h.&ﬁ&ktﬁ SU228 N\_Q
‘(co1 23vd 225) 6681 ‘66 0S “IYOEN "UONSY ‘SLOMNY " Ul 2|gDLIDA Pa1dadsns sp paqriosap VEES[+96£0ZL WADD V ITI#] SAV 906L dH 12 © :L98961 AH
A0S §~LL€
..Qm ..Qm N&\B 149 sa8nd .NNQN Nm. Nkﬁnw .QN ...Gm —uﬁOoom ?mn_o ~m>ﬁz .m.D .ﬁﬂﬁm :NB Jo uoLy iy U .N ur uonyvriva NNQ.NMGGQ« ﬁkmﬁos uo NthQQ b.&h.&ﬁ&ktﬁ SU228 N\_Q
‘(co1 23vd 225) 6681 ‘66 0S “IYOEN "UONSY ‘SLOMNY " Ul 2|gDLIDA Pa1oadsns sp paqridsap VEES[+96£0ZL WADD V ITI#] SAV 906L dH 12 © :L98961 AH
..Qnm\;ﬁtxcnt SoJON

JAAVSO Volume 41,2013

Landolt,

“JU0D ‘WAISAS AF() Y3 JO spiepuess oLowojoyd oy [, ‘g 9[qeL



180 Landolt, JAAVSO Volume41,2013

Appendix A: Notes on stellar nomenclature

Most of the stars in Tables 1 and 2 have additional identifications. Therefore
a description follows next of the stellar nomenclature which the reader will
encounter. These different star naming systems and catalogues are given in
alphabetical order.

2MASS: The 2 Micron All-Sky Survey (Skrutskie ef al. 2000) is a survey of
the sky in the near-infrared. There is an online catalogue, VizieR, 11/246, Cutri,
et al. (2003).

ADS: An Aitken double star (Aitken 1932).

BD: The Bonner Durchmusterung is a multiple-volume star catalogue
published between 1852 and 1859 by F. W. A. Argelander, A. Kriiger, and E.
Schonfeld (1859, 1861, 1862). It is a visual survey of stars in declination zones
from +90 to —01 Degrees. The Sudliche Bonner Durchmusterung covers the
declination range from —02 to —22 degrees (Schonfeld 1886).

CCDM: A catalogue of the components of double and multiple stars
by J. Dommanget and Nys (1994; online version, CDS Catalogue 1/211),
first edition.

CSV: An acronym used for stars in the Catalogue of Suspected Variable
Stars (Kukarkin et al. (1951) and in the Second Catalogue of Suspected Variable
Stars (Kukarkin ef al. 1965).

G and GD: Proper motion stars published by Giclas and colleagues in the
Lowell Observatory Bulletins (Giclas et al. 1971)—Northern Hemisphere,
the G numbered stars; Giclas et al. (1978)—Southern Hemisphere Catalogue;
Giclas et al. (1980)—Summary catalogue of the GD and GR stars. This
latter group contained very blue (GD) or very red (GR) stars of little or no
proper motion.

GD: A list of white dwarf suspects compiled by Giclas and colleagues in
Lowell Observatory Bulletins (Giclas, Burnham, and Thomas, 1980).

GJ: The nomenclature GJ pertains to stars in the Gliese and Jahreiss (1979)
catalogue of nearby stars.

HD: The Henry Draper Catalogue was published in the Annals of the
Harvard College Observatory, vols. 91-99 in the time interval 1918—1924.

IDS: The Index Catalogue of Double Stars was published in 1963 (Jeffers,
van den Bos, and Greeby 1963).

Luyten devised several numbering systems for the white dwarf and high
proper motion stars that he discovered (Luyten 1963, 1976).

NLTT: The New Luyten Two Tenths Catalogue (Luyten, 1979a,b,c; 1980a,b;
Luyten and Hughes 1980); includes stars in the LTT from Luyten publications
in the 1954-1969 era.

NSV: The NSV terminology began with the New Catalogue of Suspected
Variable Stars (Kholopov et al. 1982). One can now most easily access variable
and suspected variable star information by entering the Sternberg Astronomical
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Institute’s web page, clicking on the “GCVS Research Group” (General
Catalogue of Variable Stars), and then going to the appropriate catalogue; see
http://www.sai.msu.su.

Ross: The Ross stars numbers arise from a series of papers in the Astronomical
Journal by F. E. Ross on high proper motion stars. The papers appeared in the
time interval 1925-1939.

UCACH: A catalogue of accurate coordinates and proper motions for stars
around the sky (Zacharias et al. 2103). The photometry is by the AAVSO, on its
APASS photometric system.

VSX: The American Association of Variable Star Observers’ International
Variable Star Index (Watson, Henden, and Price 2013).

Wolf: Wolf star numbers are stars catalogued by M. Wolf in his studies
of high proper motion stars. These papers appeared in the Astronomische
Nachrichten in the time interval 1919-1931.



