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Five-Color Photometry of Bright Stars

*BrRAULIO IRIARTE, HAROLD L. JoHNSON, RICHARD I MITCHELL, and WiEsLAW K. WiSNIEWSKI

STRONOMERS have long agreed
on the need for more accurate ap-
parent magnitudes of the naked-eye

stars. These are, in general, the stars for
which other kinds of information are mose
complete. But as far as brightnesses are
concerned, until fairly recently the best
available data were still the visual mea-
surements made some 70 years ago at Har-
vard and Potsdam observatories.
Excellent as this old work was by the
standards of its time, the Harvard and

_Potsdam photometric catalogues of stars

[ailed 1w meer most later needs. At best,
the probable error of an individual ob-
servation was nearly =0. magnitude,
and ‘in the Harvard work there were
large systematic errors depending on spec-
tral_type, amounting to several tenths of
a_magnitude for faint red stars. Further-
more, astonomers felt a growing need
for measurements of star colors as well as
brightnesses.

By the 1940's, improvements in photo-
electric photometry provided much more
powerful methods. With care and a good
sky, stars could be measured e an ac-
curacy of about =0.01 magnitude. By
insercing standardized color filters in the
photometer, it became possible to miea-
sure ultraviolet, blue, and yellow mag-
nitudes of stars. In particular, the filter
types used by H. L. Johnson, W. W.
Morgan, and D. H. Harris, III, became

EDITORIAL COMMENT

Eight years agn we published a list
of the 50 brightest stars, compiled by
Harold L. Jehnson from phetoelectric
measurements (see August, 1957, page
470). Now Dr. Johnsen and his col-
leagues present (on pages.25-31) a great-
ly enlarged new listing of magnitudes -
and colors for 1,325 stars, including
-those easily visible to the naked eye
north of declination —50°.

The new V values are essentially
visual magnitudes, but of far greater
precision than in any extended lists
available up to a few years ago. Good
photographic  (blue) magnitudes for
bright stars can be obtaiped by adding
the V values to the B—V color in-
dexes in the catalogue. Other eolor
data there range from ultraviolet to
infrared.

adopted generally, and served to define
the new U, B, and V magniwde system.

The U magnitudes refer to ultraviolet
starlight of around 3600 angstroms wave-
length. The blue magnitudes, B, have
an effective wavelengrh of 4300, and may
be considered as “phetographic” magni-
tudes. They contain no ultraviolet light
shore of 3800 angstroms, approximately,
in order to minimize the difficulties in
comparing and combining the results of
ditferent observers. Finally, the V_mag-
nitudes _refer to vellow light of about
5400 _angstroms, and are in effect visual
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magnitudes. They average about 0.1 mag-
nitude brighter than the Harvard visual
values. R e TRt

More recently, photoelectric measure-
ments of stars have also been made in
the R (red) and the T {infrired) systems,
corresponding to around 7000 and 9000
angstroms, respectively. At still longer
effective wavelengths are other kinds of
magnitudes, determined with lead sulfide
ceils: J (12,500 angstroms or 1.25 mi-
crons), K (2.2 microns), and L (3.6 mi-
cTons).

Having so many kinds. of ac
stellar magnitudes has greatly widened
the concept of star color. Fifty years or
more ago, when astronomers were limited
to visual and photographic methods, the
color index of a star meant merely its
photographic magnitude minus its visual
magnitude: Gf =m, —m.. This index
is about 0.0 for white stars (specrral type
40), abour +1.0 for orange stars (K0),
and +2 or more for very red stars. For
many practical purposes today, we can
-regard the difference B — V as equivalent
to the traditional color index.

Similarly, the difference berween any
two magnitudes for the same star pro-
vides another color index. The catalogue
that accompanies this article lists U =V,
B—-V, VR, and V —1 indexes. For
the first star in the table, 35 Piscium,
these are +1.91, +1.04, +0.77, and +1.32;

* Braulio Iriarte is at the National Astrophysical Observatory, R i
Tonantzinth, Mexico, Harold L. Johnson and Richard I. Mitcheli i
are at the Lunar and Planetary Laboratory of the University of
Arizona,. Tucson. Wieslaw K. Wisniewski is also there, on leave
of absence from Cracow Observatory in Poland.
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Views of the 28-inch Cassegrain reflector at the Cadlina
station (see Sky and Telescope for January, 1964). In David
Steinmerz’s photograph above, James R. Percy services the
bolometer. At right W. K. Wisniewski (left) and Mr. Stein-
metz prepare te attach the lead sulfide infrared photometer
to the telescope; photograph by Dennis Milon.
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adding the first two of them to the V¥

bright stars with first class magnitudes and

magnitude (4.61) of 33 Piscium gives - colours in the southern sky than in the

U =6.52 and B = 5.65 for this star. Sub-
tracting the last two indexes from V gives
R=3584 and 1=329. Thus 33 Pis
cium (3 giant star of specral class
K1) appears progressively brighter as we
consider its magnitudes from ultraviolet
to infrared.

Systematic photoelectric measurement
of all these kinds of magnitudes for all
nazked-eye stars is an enormous task that

north, thanks to the Cape Observatory [in
South Africa].”

We are fortunate that the southwestern
United States and much of Mexico have
a climate admirably suited for photo-
eleciric photometry, because of the large
proportion of extremely clear nights and
general freedom from high-level cloudi-
ness.

During the last two years, staff mem-

is still unfinished. The situation until «bers of the Lunar and Planetary Lab-

recently was aptly characterized by some
remarks in R. O. Redman’s address on
modern astronomical photomewry (O
servatory, 81, 49-57, 1961) .

He said: "My only complaint, as a
potential user, is that for quite good
astrophysical reasons UBV measurements
have been very much concentrated in
special regions, . g. in clusters, and that
not enough brighter stars in general have
been measured in this system. My hard-
hearted colleagues tell me that I must
make the measurements myself, but any-
one who has tried this type of photometry
in the usual English sky will understand
why I have a certain reluctance to under-
take such work. At present there are more
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oratory (University of Arizona) and
astronomers of the Observatorio Asto-
fsico Nacional (Tonantzintla, Mexico)
have participated in a cooperative pro-
gram of photoelectric photomerry of the
brightest stars.

Beginning on page 25, we present
photoelectric measurements of more than
1,300 bright stars in five broad wavelength
bands—U, B, V, R, and I. The stars
selected are those brighter than 5.0 on
the Harvard visual system.” The catalogue
is complete to this limit for all of the
sky north of declination —30°, and almost
complete berween —30° and —50°. A
few stars fainter than 5th magnitude
have also been included. bl

Views of the 40-inch Cassegrain reflector at Mexico's National
Astrophysical Observatory, located in the village of Tonant-
zintla, state of Puebla, 80 miles east of Mexico City. Above,
Braulio Iriarte places a star in the diaphragm of the photo-
¢leciric photometer. Ac left, the instrument's fork mounting
is seen, together with the photometer. and electronic control
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panel (lower left).

CorrectioN ofF Data

The photoelectric  observations  on
which this catalogue is based began in
January, 1963, with the 2l-inch reflector
‘of the Lunar and Planetary Laboratory
in Arizonas Catalina Mountains, 8,250
feer above sea level. That same July, our
28-inch telescope at 8,450 feet came into
usé on this program. In January, 1963,
just two years later, we completed the
measurements at this station, in latitude
52° north. At Tonanwintla (7,500 feet
elevation, latitude 19° north), observa-
tions were begun in Egbru;g}fy_,_lﬁ%, and
have continued through this May.

Lunar and Planetary Laboratory staff
members who took part in the observing
included Harold L. Johnson, Richard Mit-
chell, David Steinmetz, Kent Underwood,
Michael Wirick, and Wieslaw E. Wis-
niewski. The Tonantzintla observations
were made by Braulio Iriarte, E. E. Men-
doza, and Dr. Johnson.

Descriptions of our UBV and UBVRI
photometers have been published in sev-
eral places, for example in Chapter 7 of
Astronomical Techniques (edited by W.
A. Hiltner, University of Chicago Press,
1962), and Communications of the Lunar
and Planetary Laboratory (I, 73, 1962).
The Catalina photometer contains the
original 1P21 photomultiplier tube and
filters that defined the UBV system. *

The Tonantzintla photometer uses a
7102 photomultiplier. Because of the
red sensitivity of this tube, a special filter
had to be added to cut the red leaks of
the B and V flters. U measurements
could not be made.

An important aspect of our program
is the automatic data collection system,
made possible by a highly routine observ-
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=1 COLOR (NDEX
Comparisons of Catalina measurements and Cape of Good Hope photometry
(from Royal Observatory Bulletin 64) for stars between declinations —10° and
+6°. In each case the ordinate is the difference Catalina minus Cape.

ing procedure. Beforehand, an IBM card
is punched for each star, listing an iden-
tification number, the right ascension and
declination, spectral type, and visual
brightness. (For a faint star, a finder
chart may be pasted on the unused por-
tion of the card.) At the time of observa-
tion, the identification and coordinates
are punched from the card into a paper-
tape record, On this tape are then
punched the photometric measures of
the star, the sky background brightness,
and the time. Finally, the observer char-
acterizes the observation as good or bad
by means of push burtons.

The tape records from several nights
are converted to IBM cards, which are
fed into a computer. This computer is
programmed to correct the observations
for armospheric extinction and to convert
them to the standard UBVRI system.
Many astronomers now USE COMPULETs [0

provide additional checks on the pho-
tometry in the southern sky.

Recently the Cape Observatory pub-
lished two lists of UBV magnitudes for
most of the bright southern stars (in
Bulletin 64 of the Royal Observatory, and
in a mimeogram entitled Photometry
from 1961 to 1963). Both lists are in-
ternally consistent and are close to the
original UBV system. The accompanving
charts comparing Cape and Cartalina data
show the mutual consistency of these two

series. This comparison is made for equa-
torial stars that were observed at approxi-
mately equal altitudes from Arizona and
South Africa.

However, for the bluest stars, the Cape
B —V values (chart B) tend to be more
negative than values in the Johnson-Mor-
gan standard system. The Tonanuintla
comparison (chart F) confirms this sys
tematic effece for stars from declinations
—30° to —50°. The efect is clearest in
chart D, in which the Catalina values are
compared with those from the Cape
mimeograms, this time the B—V dif-
ferences being plotted against U—B
values.

From chart D comes a simple rule for
the correction of the Cape B—V color
indexes: If U —B is negative, apply
—0.015 (U — B) to the Cape B — V value.
If U—B is positive, no correction is
applied.

This precept is the only correction
needed for the Cape southern photometry.
Although the systematic effect seems to
come from a difference in the ultraviolet
transmissions of the B (blue) filters, no
corrections seem needed for the Cape
U — B measures, since they fic the U—B
system reasonably well.

It should be remembered that the new
Caralina-Tonantzintla observations do not
define the UBV system. Its formal defini-
tion is the data for 108 standard sears,
published by Johnson and Harris in the
Astrophysical Journal,-120, 196, 1954,

According to the new data, Vega (B.S.
7001) is 0.04 magnitude brighter than
the standard value. Perhaps the star is
variable. Such differences have been care-
fully checked; they are not due to arith-
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Cape of Good Hope p 2901
data compared with q
Caralina measurements
as a function of the ; .

color U — B, for stars

in the declination zome 'O-II"
—10* to +6°. The ordi-

reduce their photometric observations. i T - i
nate in each case is the gt
Some FurTHER COMMENTS difference Catalina mi- 2 90 k™" 1
The originai UBV system is defined ays;Lape: 4 i 1
by northern stars, many of which cannot +Ot ] 4
be reached by Southern Hemisphere ob- . : : : H i :
servers. Therefore our new UBV mea- -LO -a.5 00 +os +1.0 1.5 +20
surements, extending to declination —50°, CAPE U-8 COLOR (NDEX
TONANTZAINTL A MINUS CABE met‘icAermrs. and_ insteac_l may represent
b statistical uncertainty, with some contri-
=T ; - ; : : s ! : ' ; ] bution from steliar variability.
o F The precision of measurement can be
? & evaluated in two ways. The repeatability
o teatel T a7 o ! 1 of the measures of nonstandard stars gives
3 - Th | the internal probable error of an observa-
tion; comparison with independent data
FRETE i : : 4 - i ) T i ; furnishies the external error.
-0.2 0 t0.2 404 +06 +O8 +1.0 +1.2  fl4  +1E  +18 Here are the probable errors of a single

B- COLOR INDEX
Comparison ‘of Mexican color indexes and Cape values for stars in the declina-
tion zone —30° to —50°, well south of the equator. The ordinate is the
difference Tonantzinda minus Cape. ;

_observation of each type at Carmlina, in

\ units of =0.001 magnitude: V, 17 U -V,
20; B—V, 8 V—R, 16 V—1I, 16. The
corresponding probable errors for a single
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Tonantzintla 'nb-scr\-'ation-har&.ﬁ_!.’r, —, 20,
23, 23. (The dash is used because ultra-
violet measurements were not made at
Tonantzintla, as pointed out previously.)

One of the authors (Johnson) has
studied the absolute calibration of the
new observations, and his detailed results
will appear in the Communications of the
Lunar and Planetary Laboratory.

All stars have been observed on three
or more nights, unless noted otherwise.
The tabulated magnitudes and color in-
dexes are weighted means, the individual
observations being weighted in inverse
proportion to the air mass traversed by
the star’s light.

For measures south of declination —30°,
some Catalina data have been averaged
with Tonanezintla data, and seme To-
nantzintla observations of stars north of
—30° have been averaged with Catalina
measures.
~ Parentheses around a V magnitude in
the table indicate a Cape Observatory
value used instead of a Tonantzintla one.
Because of time variations in the yellow-
light extinction at the Mexican station
during this work, the Tonantzintla V
magnitudes are affected by systematic
effects depending on the right ascensions
of the stars, and the weight of such a
Tonantzintla observation is about a quar-
ter of a Cape one.

Some 70 references were searched to
collect the spectral data. W. P. Bidel-
man of the University of Michigan helped
greatly by reading our preliminary list,
conrributing a number of his own spectral
classifications, and providing additional
references.

550§

The Arizona—!’onunizinﬂu Catalogue

Magnitudes and Colors of 1,325 Bright Stars

HE stars are listed by their numbers
(B.S)) in the Yale University Obsery-
atary Catelogue of Bright Stars (1964).
These are the same numbers used in the
—_Harvard Revised Photometry, published
in 1908 as 0 of the Annals of Har-

vard Observatory. :

An asterisk following the B.S. numbet
indicates a note at the end of the cata-
logue; W (weak) indicates a single ob-
servation; §, a standard star; ¥, a variable
star whose range exceeds 0.08 magnitude,
usually with additional information in a
note; D (double or multiple), two or
more neighboring stars measured as one,
if the magnitude difference is less than 5.

The star names are given in the next
column. Because this table is a com-
- puter printout, only capital Roman letters
were available to represent the familiar
Greek-letter names (see key list). Thus
the second star, Alpha Andromedae,-ap-
pears as ALF AND. In a case such as
B.5. 253, UPS 1 CAS is to be read Upsi-

ALF  Alpha a NU Nu

BET Beta B XE Xi

GAM Gamma -~ OMI  Omicron
DEL Delia b PI Pi

EP5  Epsilon RHO Rho

ZET  Zeta 1 SIG  Sigma
ETA Eta 1 TAU Tau

THE Theta @ UPS Upsilen o
10T Iota t FHI Phi @
KAP Kappa CHI Chi X
LAM Lambda » PSI  Psi ¢
MU Mu " OMG Omega  w

Much of the work on this program is not done at night. At lefr, David

Steinmetz is consulting a catalogue and Star maps to prepare finding charts

for later use at the telescope. Kathryn Sheffer and Richard Mitchell discuss

some observing data received from Tonantzintla, Mexico. Lunar and Planetary
Laboratory photograph by Dennis Milon.
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lon! Cassiopeize. In this column there
are some blanks, for siars that have
neither Bayer letters nor Flamsteed num-
bers.

Following the right ascension and
declination of each star for epoch 1960
are given the V magnitude and the
U—V.B—-V,V—R.andV-—Iindexes,
as explained above.

The final column lists spectral types
and Juminosity classes, whenever possible
in the Yerkes (Morgan-Keenan) system.
The Roman numeral I indicates a super-
giant star, 1T a bright giant, 11T a normal
giant, TV a subgiant, and V 2 main-
sequence -(dwarf) star. When Yerkes
classifications are not available, spectral
types are taken from the Mount Wilson
General Catalogue of Radial Velocities.
Suffixed letcers in the Mount Wilson types
have these meanings: m, metallicline star;
n, broad lines; nn, very broad lines; P
peculiat; e, with emission lines,

BS. NOTES ON INDIVIDUAL STARS

215 Eclipsing var. V spread of our three
measures is 0.14 mag.

26t Nowvalike var. Our two measures dif-

' fer by 010 mag. in V.,

403 Algol-type var. Observed outside of
echipse.

424 Polaris, Cepheid var. Mean of three
observations.

493 A single Catalina observation has heen
averaged with three BVRI ones from
Tonantzintla.

€81 Mire. Data in table refer to epoch
JD 2,438,675, near time of minimum
lighe. Other observations near maxi-
munt, at JD 2438473, pive: V — 5.49.
U-V=§50 B-V_— 168; V-R—
2.15; V-I=402. Visual range about
2.0 w 10.1.

44 Tonantzintla BYRI measures combined
with Johnson's published UBYV.

L1531 See note to 1144,

1155 Previously suspected var. Our four
measures show a V spread of 0.12 mag.

»

L172  See note to 1144,

W80 BU Tauwri, irregular var, V spread of
our measures is 0.09 mag. See note
to 1144,

1230 Algol-type var. Our three measures
have a V spread of 0.11 mag.

1414 See note to 1144,

1496  Previously suspected var. Our three
measuces show a ¥ ospread of 0.09 mag,
1547 Sce note to 1144,

1567 Ellipsotdal-binary var. OQur three

measures show a V spread of 0.07 mag,
1612 Algol-type var. Observed outside of
eclipse,

1781  See note to 1144,

1845 CE Tauri, semiregular var. Our three
measures show a V spread of 0.11 mag.

I868  Eclipsing var. Mean of five measures

2061  RBetelgeuse, semiregular var. Epoch is
JD 2,438,317,

(Continued on page 1)
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7565 12 WUL 19 %9.4 27 30 4.96 -0.81 =0.13 ~-0.00 ~-0.i% B3 v 2278 GAM  CAP 21 3T.9 =15 51  1.67 0.53 0.3 0.23
7570 ¥ ETA  ADL 19 80.& 0 54 &30 1.82 1.03 0.73 1l.28 G2 Ib B27% 9 CEP 21 36.B &1 56 4.75 =0.26 0.29 0.31
7582 0 EPS DRA 19 48.3 70 10 3.82  1.41  0.89  O.e4 1.i2 G 11 LELL] KAP  CAP 21 404 =19 3 5.73  1.40 Q.88 0.7
15839 19 50.4 “é 58 $a61 =1.07 =0.09 Q.10 =9.02 a9.% [1] 8297 ¥ os PEG 11 40.3 1% 19 6203 Tatkl 2.49 1.72
7592 13 VUL 1% S1.7 23 54 ha538 -0.1% =0.0% =02 =0.0% By.5 17 8301 PI 1 CYG 21 40«8 i S & 4.67 =0.381 =0.12 =0.03

7395 %1 AgL 1% 52.3 & 21 4abB 1.93% 1.0% D76 1.33 KO 111 a3gs W IoT P5A Z1 &Z.5 =33 131 (432} - =0.05 =001
7597 QMG SGR 19 53.4 =276 25 4a¥0 1-08 0.7% 0457 0.96 4G5 a3ca EPS PEG 21 42.2 9 4l 2438 J.d1 1.53 l.0%
‘7802 BET AgL 19 %3.3 & 18 372 1a34 Qe 86 Dabh lale GE [V a309/,10 MU CYG 21 4Z2.4 28 3& aSL 0.50 Das? 039
TEOS 59 5GR 19 54.5 =27 1& 450 3.03 146 la02 1.75 g3 43113 9 PEG 21 42.6 17 10 a3l 2-14 l-18 RaA0
T613 22 CYG 19 34.b 38 23 45 =0aB61 =0.09 Q01 =009 B& 111 4315 0 Kap PEG 21 42.8 25 28 hel2 QasT Daird Qaksd

_ oEns — i %1-
L il
-
£
¥
£
THE ARIZOMA-TOMANTZINTLA CATALOGUE—MULTICOLOR PHOTOMETRY UBYRI < il ¥
- A. (1980 DEC. v u-v BV ¥-R ! B i
B.S. NAME R.A. (1960) DEC. v Uy BN VR VL MKSP. B.S. NAME R.A. (1960} L e e b i
£ 9 543 36 59 3.3 a -03 . . =
5832 W ETA  SGR 18 15.0 =36 46 (3101 . 1.36 136  2.88 M3 1L 1::: ~:3 EZ? 10 3T Wiiive 4iai A3 memd Coem  1apE
6B&2 18 18.6 =27 & a3 3.43  l.&6& L.22 2a14 GRS i E G 19 S4.6 52 20 4.9l 019 0.2 0«11 0.17 i
s8e  DEL saR 8 lawa -9 31 2.69 2.9 133 L.oo  l-a3 k2 ML Jei3 0 BEL COE 00 L0015 5n  glid 3is1 L.aT Lo 2.2
CEEL) 74 QPH 18 18.9 321 el Lebe 0.%1 DasT la12 Ga 11t 535 GAH gga 9 u'z —77 33 i 358 188 1ot 3.43
sdea 106 HER 1B lass 21 56 4.5& 1«35 1.59  1.34  Z.34 MO 11E Th5G 62 -
| . . - . 0.15  O-24
4847 ETA SER 18 1522 =2 3% 3.23 1.0 0.93 0,89 1.19 K0 BI1-¥ :::: 15 vu ;g 53_? ;; Jz ;‘:; g_;; g_;: U-ga oo
i BB AP LYR 18 18.% L PO T 2.36 1.17 0.6 Lasl  KZ III s 1.41 0,93 1.58
i LH 2 =0.0 AD Y T48% RHg  DRA 20 1.8 6T 4% 450 2.81 -
6879 W EPS  5GA 1B 215 =34 24 [l.ds] . -0.02 =0.00 =0.01 = o prsial S
i saas ZE7  SCT 18 2l.% =8 58  he&T 1469 0,95 Q.70 LelT  XO [II 1708 28 C¥G 20 7.3 36 A3 4.52 g-ig sdslas (gi0e 0-02 o
| 5893 165  HER 16 22.0 21 45 3.8  2.34  1a17  0.3%5  1.:3 2 IIM 70 THE  AQL 20 9.2 =0 5& 3.21 =0. u a7 =0,
- - . 0.09  0.10 0.10
mwe mogmieme e e oo bmogi W OB omRuG @4 MR oouoah oo oo
6397 W ALF  TEL 18 24.0 = . . =0a -0. =0+ LT 4 .97 1.73
: s ¥ Lk seRieasiy aaroale aee. bor e 1 @l RV R GRI0HG SNi NS ol ol ol o
i 4918 ¥ 5%  SER 18 253 - . . . - e : ety HsTEL %
i €920 0 PHl  DRA 18 213 71 19  #.21 —-0.43 =0.10 =005 =0.16  A0p 1739 20 13.5 25 28 &.7T -0.91 -0.14 ] §
7740 3 CYG 20 12.5 56 27  6.30  0al%  Oell  0.13  0.19 g
i ! L e e o S O e 7761 3 i Zoiisce 22§ s.1T. davs (Yeok  9iTk Lz 1
: 7 = i : Tra 33 VUL 20 16al 27 A1 &.52  2.37  1.26  0.96 L& b
8930 GAM  SCT 18 26.% =14 36 4.71 011 0.07 0.08  0.13 A3 W z S
! : 747 ALF L CAP 20 LS. =12 38 4.26 1.3% l.08 .
6344 %z DRA 1B 25,9 85 32  &.81 2.32  1.19  0.85 1.8 K2 TII ik 2 aia heas %
4951 W THE CRA L8 30.6 =42 2L [4.43) . 1.01  ©0.49 1.19 &3 III 1730 0 KAP  CEP 20 [0.3 77 34  &.3% =0.14 =2.04 1 f
T 0 14-7 &7 35 3.98  2.56 le32 120 2.12 5
4973 ALF SCT td 33.0 -8 16 3.4B% 2.7 1.34  D.98  1.85 K3 (I 7751 W OMI 2 CYG 2 i
8978 45 ©ORA 18 31-4 ST 0 4.80 1.D03  0.61 0.33 Q.36 FT ib 1754 ALF 2 CAP 20 15.3 -12 40  3.38  l.se  0.33 g.g: é.;g x
- =0.06 ~0.07 AQ W T3 W P CYG 20 16.3 T 54 4280 —=0.18 O0.41 - -
! FOBE o GALE  LERCLS B0eB, 132 A et 3‘3{ S 39 "33 Talhi Fairi-tv Trer o 20 16.7 B0 36  5aB4 =0.58  0.10  O-16  9.15
v o SCT 18 40 - . - . . . - . e 1 g 5
;g:g ] Ere 18 4les =35 41 (4871 —0.16 =0.1& =0.30 B3IV 7770 35 £¥G 20 1T.1 34 51 5.16 1.13  0.85 0.3& Q-39 :
i 0 18.6 - LaTh =0.15 =0.0& =0.00 =0.07 :
! 038 CORHE suRAselen SHTGE ASdT slish ekl oROb paaly TGN mmERaRel DSl 5TE TiME ol7 ol alosr pRoteuten s
; To8 GESL LIRS Al zniag ksie 0A4  DieT 0i3v ‘oles Feiv M6 Gan O¥G 20 20.0 40 3 223 1.1 0-e7 030 g.ak we G
icT 18 45, 022,332 & .45 24 i 01 1.8 =
7063 BET  SCT 18 &5.1 =4 &8  4.21  L.%6  1.09 0.73  1.36 G5 [ T804 39 C¥G 2 =
| TO&S 18 4&a3 26 3T baBh 2ah2 1e20 Q.88 1.49 k3 110 7322 O RAHO CAP 29 Ze-4 -17 57 &a80 D% Q.38 Q3% 0.56 F2 1V % :
| : 2 4
! 7088 ¥ R 5CT 1B &5.3 =5 && 3.10 146 108 1aB4 oo]a—nuntH;ﬂlf sl EYg §g g;-: :g :; :':; _3-3: _g~;g g-:; _::gg ;: I %
7063 111 HER 1B 45.3 18 8 0.20 0.13 Q.10 0-i1 A3V Say  OMG L CY . . . . . h
: T84T 46 CYG 20 29.%5 36 48 6.2l 1.T4  1.00 D.B&  E.55  F3 I3 =
Hobiv R e aey A L 7250 THE  CEP 20 28.9 62 52 4.2l 0.33  0.19 0.18 0.23 Am k-
B 116 MU 1 SGR 18 3L.T =22 4B - . - - s = =hE i =
7121 S1G  5GR 18 32.8 =26 21 -0.95 =0.22 =0.11 =031 82V TES2 EPFS  DEL 20 31.3 11 10  &.0& =0.50 =-0.12 =0.02 =-0.13 B& [IT 3
- - = Xz -
: 7125 oMI  ORA 18 $0-5 5% 20 4.67 2423 1.10  0.90 1.3 Kg 1I-[II gg?é 47 Yo ig :5-: i: 3; :-23 5-33 é ?: é ?g s_g; e éh'ﬂ
1t 7133 D I!3  HER 18 53.0 227 3% &4.5%  1.28  0.79  0.4%  1.13 ASHGH Q01 L ZET  DEL . L LE] . - Rl
i 7137 |8 52.2 50 3%  4.93  1.48 0290 Q.87  1.13 63 111 7832 0 BET DEL 20 35.7 14 28 3a83 052 O.b&  0.40 06
i 1139 DEL 2 LYR 18 53a1 36 50 4«30 332 [.&7  1.79 342 M It 78d4 71 AQL 20 36.3 -1 16 6.33 [.63 0.96 0.6 1.14 :: gia
: T181/2 THE 582 18 34.2 49 K0T 0426 0.17 0.7 0.26 A W 7891 2% VUL 20 34.7 21 & s.82 -0.09 =0.02 Q.02 -0.02 .
! 7 . . —a. -0.0% 0.0 =0.01 B9V
7159 21 2 SGR 18 55.3 =21 10  3.49 2.33  1.13 0.80 1.38 kI (@I 905 ALE DEL 20 27.3 15 56 3.7 =0.23 -0.0
F15T ¥ R LYR 18 5&.1 &3 5&  6.00  3.00  1.57 2,01 3.93 M3 ia26 ALF CYG 20 40.0 A8 4 =0.12 . 0.9% 0.12 0.22 A2 I3
7174 €P5 AL 18 37.d 15 1  &.0!  2.12  1.07 D.76 123 K2 111 1528 DEL  DEL 20 &l.4 L& 5& C.42  0.32 027 0.4 ATp LI
?1;5 GAM  L¥YR 18 8706 32 38 .23 =D.il -0.03 =0.06 =0.0k B3 11! 7938 PS1  CaP 20 &3.7 =25 25 4.13 0487 Q.56 036 0.38 F5 W
Ti83 urs DRA 1B 54.% Tl L5 aad2 2428 .15 0.85 Latl g 111 IR £ WUL I0 431 5 8 a0 2.38 .20 da85 La%3 rz 111
. . HiA
7193 12 AGL LB 59.% =% &8  &.01 2.13  1.08 0.79  1.33 KL LU 7942 82 £yg 20 4.0 30 34 4.22  l.9&  1.06  0.78  L.20 X0
7}9& D ZET 5GR 1% Da0 =29 56 2.40 0.17 0.08 Q.04 0.05 A2 III 7367/8 GAM  DEL 20 &4.B 15 59 3471 1.38  0.85 0.8 L.ls FEIV-W/R2IV
7217 ©GHI  SGR 19 2.3 =21 48 3,77 1.37  1.01 O.8& 118 463 7949 EPS  CYG 20 &dad 33 4% 2.k&  L.31 100 <72 1.29 X0 W(T
T238 TAY SGR 19 Geb =27 44  3.31  2.33  1.20 0.33 1l.e8 KL OIT 7359 EPS QR 20 455 -9 33 3.7 Q.01 -0.00 0.07 0.07 ALY
7235 ZET  AGL 19 3.6 13 4B 2.98 0.03  0.03  0.04,  0.06 &0 Vien 795D 1 AGR 20 a%.& -5 Il 443 3a61  1.&T  L.4T  Z.78 M3 1L <
-3 7234 LaM  AGL 19 &ul =& 8T 343 =0.37 =0.11 =0.03 -0.11 B89 wir 7933 R0 kkie 57 28 4252 0.6k Oa36 0.7 075 FBLV-¥ i
E 7256 W ALF  CAA L9 6T =37 58 (44130 . ©a03  0.04  0.0% AR 1587 ETA  CER 20 445 61 &1 3.s3 1.5l 0.02  D.87 Ll Ko iv
W 7259 W BET CRA 19 Te2 =39 24 ({410} . 113 Q.22 1a%3 ] Lam C¥G 20 4348 36 21 .56 =0.51 =0.12 =0.03 =0-14 85 W t
i 7264 Pl SGR 19 T.& -21 § 2.87 0.57 0433 0.36 Q5% a 45 E¥G 2C 47.% 4% 338 4.37 =0.02 G.e]  D.45  0.T& B3 I
E 7292 0 P50 5GR 1% 13.1 =323 20 4.82 0.0 0.35  D.kd Q.31 NG CAF 20 &%.& =27 & 413 367 l.62 1.25  2.1% M1 LII
3 T - - - -0. 23 7990 MU ADR 20 50.5 =7 @ 4.T1  0.42  0.32  0.26 041 AZM H
7258 EFA  LYR 1% 12:6 39 5 &4.38 =0.81 =-0.16 =Call =D.28 22 [¥
4 7308 1 VEL £9 1645 2120 477 =Da3% ~0.06 .03 =0.05 83 [V 7955 31 VUL 20 50.a 26 54 b.bl  1.28 0.37  0.48 l.1e G ITE
i 7310 DEL ©RA 1% 12.3 &7 35 3.07 1.78 1.90 .70 1.21 G¥ [11 1001 57 CYG 20 5L.8 k& 16 LuTT =0.T2 =0.18 =0.07 =2.20 B3 v
1 T34 THE  LYR 19 18.0 3B & 437 2458  1.25 0.37 1.6 KO LI 2220 W 20 54.5 47 L& 5.8%  Qult 0.5 0.49  0.E3  BE 13
i 1328 K&P  C¥G 19 16.2 53 18 3.76  L.TL @97  C.83 1.1t KO [EI 4023 MU €¥G 20 35.7 41 1 2.%6  0.02 0.02 C.08 0.7 AQ W
E 1380 RHO 1 SGR 19 19.4 =17 55 3493 0.38 7 2,22 0.1% G-30 Fo oI E087 59 CY0 20 58.5 &7 22 ?..lﬁ =0.78 =0.04 Q.13 g-12 BL Ivie
7382 URS  SGR i[9 19e4 =18 2 4Bl =0.63 Q.10 Q.27 G.30 A pe 4050 ETA  CAP 21 2.1 =20 1 &.B:  0.2% 0.18  Oel6 0.23  ALs
1352 TAU DRA 19 16-3 T3 17 6.65  2.70  1.28 K3 0L 4075 THE LA 21 3.7 17 26 .07 -0.00 -0.0L  C.01 -0.01 A0 v
7358 3 wUL 19 21. 26 11 3.1 =045% -0.12 86 L1 507% X1 CrG 21 3.5 L6 .70 3.s5 1.3 1.2l 2.1 X3 0D
\ 7371 PI  DRA 19 20.4 85 38 4s59 0.06 002 Az v 3053 Zh  CAP 21 4.8 =251 &et9 3451 1.80 1.2T 225 ML LI
: TITZ 3 £¥6 19 22.% 2% 11 497 =0.81 =0.0% 0.02 =0.12 B3 1V agas Gl1A CYG 21 3.1 3829 5425 2.28 1.17 = l.02 la88 K3V
TITT DEL  AGL 15 23.4 3 02 1.38 038 D033 0,26 0«41 FO I¥ 5086 418 €YG ZL 5.1 38 33 6439 2.5 1la36 1.1 Z.08 KT ¥
7387 MU AOL 19 2.5 015 &.87 1.11 0.40 Q.51 0.%8  FZ 1b 2039 83 £YG 2L 5.3 &7 219 4a56 329 156 1.17 1.93 K& Ib=1L3
7408 ALF wuL 19 27.0 2% 35  &.4%  3.35  1.50 1.2l 2.18 Mo+ T0D 2093 KU ACR 21 7.4 ~lI 32 4.52 1.61 095 0.69 113 G& 111
T4lT BET CYG 19 29.1 27 52  3.0%9 1.75  1.14  D.28  1.5& K3 11 +8:8097 GAM  EQU 21 8.4 9 38 &.47 0.35  0.28  0.25 0-35 FOp
Taz0 10f  C¥G 19 28.7 5L 39 3.79  0.25  Oal4  Oul& 021 A5 ¥ 311% ZEF CYG 20 13.2 30 4 319 L.76 1.00  0.5% .18 G311
7426 @ CPG 19 30.3 364 22 haTh =0.50 =0.013 =-0.01 =0.i6 B3 [V 5123 O DEL EoW 21 12.5 9 51  4.b6  D.51 0a%2 Q.43 0.71 FT VW ¥
TH29 Wy AOL 19 3241 T 18 keah 2a41  LJ1B G368 L.45 K3 11D 8130 b Tau  £YG 21 13.2 37 52 3.73  0.43 G386 D.59  FO IV
7631 9 yuL 1% 22.8 L9 &1  4.99 =-0.50 =0.07 =C.01 =-0.10 BT ¥ 8131 ALF  EDU 21 13.3 5 5 3.90  0.82 Oubi 0«79 A +§G3
Tha0 52 5GR LY 6.3 =26 S 4.59 ~0.1B -0.06 =2.02 -0.09 B9 8143 S1G CYG 21 1%-8 39 4  &.23 =0.26 G.16 D.30 B9 lat
Taaé W KAP  ADL 19 34T =7 7 4a95 =0.87 _ 0.00 .10 Ga06 BO.5 (1] 8le& UPS  C¥G 21 14«3 34 ba  Gek2 =092 =-0.10 005 =0.03 B2 ve
TasT I6T  ADL 19 3&.6 =1 23 &a36 =0.537-0.0% 0.08 -0.05 B85 [II 8151 THE I MIC 21 18.2 —40 5% {4.411 . 0.02 @.09 013  AD WV CT
Tas2 516G DRA 19 32.4 69 36 4459  L.17 .31 Q.85  1.06 KOV a6z ALF  CEP 21 17«6 62 25 2447  0.33  0.21 Q.21  0.32 A7 [Va¥
Tase THE C¥G 19 3544 S0 8 habh 0436 Qebid 0.35 Ba36 Fa v 8147 or CAP 21 29.0 =17 @ WalT Laa? Qa9 Cadl 1.13 Ga 111
2 T4TB PHI  C¥G £9 37.8 30 3 4.70  1.7&  0.9% Q.83 1.16  GA [II=Tv 3173 1 PEG 21 20.2 19 38 4.10  2.15 1.12 Q.78 1.33 K1 110
THT9 ALF 5GE 19 3643 17 55 4.38  1.20 .77 0.5 ©0.95 GO il azce ZET  CAP 21 24.4 =22 35 376 1.60 1.00 DO.8%  1.06 G4 Ibp
Ta3B BET  SGE 19 3943 17 23 %37  1.95  1.0% Q.72 1.22  G& 01 1213 36 CAP 21 26.&% =21 %%  4.51  1.57 0.7 0.48  l.16 &5
7503 16 €YG L9 40.7 50 26 5.9& 0.3% D.64  0.45  0.78 G2V 8228 2 PEG 2L 28.1 23 2B 4,53  3.55 1.82 1.25 Z.34 ML T
1506 16 8 CYG 19 40.8 50 25 6419 0.88 Dabé Dbk Q.78 G5V 82iz2 BET  AOR 21 29.5 =3 45 2,85 l.42  0.3a  0.61  1.02 GO b
7525 GAM  AGL 19 SA.& 10 31 2471 3.21  1.52  1.07  1-82  R3 10 2238 BET. C€EP 21 28.2 70 23 3.23 =1.17 =0.21 =.i0 =-0-32 B2 III
7528 DEL  €YG 19 437 45 2 2487 -0.17 =0.02 0.90 =0.02 89.5 111 252 BHO  €YG 21 32.5 45 25  4.02  1.86  0.70 0.48 1.18  G8 [II
7536 DEL  SGE 48.6 1826 3282 237 Le&l 182 2472 M2 IIieB: 3235 72 €YG 21 33.1 38 21  &.90  2.10 1.09 0.32 1.35 K@ LIl
7546 D ZET  SGE LT.2 19 1 5.00 2.1& D0.10 Q.18 0.20 A3 v 8250 EPS QAP Z1 34a® =19 33  #a7Z7 =0.T& -=0.1& =0.03 =0.12 83 Vip
T54T ALF AgL “Bad 8 &k BaTE 0.31 Q.23 Y 027 AT I¥eV BZe2 ¥ W CYSE 21 Ja.5 45 12 5.37. 2.87 leba .38 Lasd Meg
T5eh v CHI  CYG 49.0 32 49 1031 . 2.03 5427  9.14  Slosle:  B2Z64 X0 AQRZ1 18.6 =8 2 .69 0.32 019, Q.17 Q.27 ATV
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THE ARIZONA-TONANTZINTLA

2.5, NAME H.A. {1960) DEC. Al Uy B-Y
4
MU CEP 21 4Z.2 58 36 413 655 2.28
11 CEP 21 &l.3 TL 4 ha57 2.19 111
CEL CAP 21 Ak.d =16 1% 2.81 Dat0 .29
21 43.4 42 17 3.92 =0.33 0a3L
My CEP 21 &4.3 6D 56 4.2% Duss D.31
3115 PL 2 C¥G 21 453 49 T ha2é  =D.B4 -0.12
81 W GAM  GAU 21 S1.5 =37 33 (2.00) . =0.10
37 I3 CEP 21 53.5 56 25 %.8L 0.8 Q.71
1381 W w CEP 21 5543 83 248 L.90 2.13 175
gLz gl AR 22 L.Z =2 21 L,70 =0.%8 =0.07
satl W LAM  GRU 22 3.7 =39 &4 hedt) . 1.37
311 MU PEG 22 1.5 4 51 4aB3 1.25 1ah
3ulh ALF maR 22 3.7 =0 31 2.92 1.77 0.93
17D X1 CEP IZ .6 54 25 429 0.43 0.0k
PP 1o AGR 22 6e3 =1& & 425 =0.34 =0.07
5025 W ALF  GRU 22 5.7 =47 9 (1.730 . =0.17
il 19 CER 22 3.3 L) 9.10 =0.7h G-07
a2 loT PEG 22 5al 25 9 3476 Qaid [+ ]
3a31 N MU PSA 22 &.1 =33 1L thae9) . 0a07
3633 THE PEG 22 3.1 5 59 3455 .17 Q.04
3454, PL PEG 22 8.2 32 39 4227
gass ZET CER 22 9.3 a4 0 3.35
2uad FL3 CEP 22 9-0 T2 9 4aT9
249 LAM CEP 22 10.1 59 13  5.04
FEH 22 1242 39 31 4.9
ELGh EPS CEP 22 13.4 56 51 4.20
§a5 1 LAC 22 142 3T 313 4415
EVE THE AQR 22 lh4.T =7 59 415
5518 GAM AQR 22 Ll9.6 =1 3% 1.85%
4522 31 PEG 22 19.3 1z 2 5.02
4522 3z PEG 22 19.5 2B B &.BL
2323 2 LAC 22 19.4 46 20 4.9
1338 BET LAC 22 22.0 32 2 h.54
5537 PI ADR 22 2.2 110 Ga54
3581 & LAC 22 22.9 49 16  4.38
8531 15 PEG 22 25.8 & 31 .30
3356 W DEL L GRAU 22 28.9 =43 &2 [3.36) . l.02
B55B/9 ZET  AGR 22 Is.8 =013 3.566 0,37 0.40
3350 W DEL 2 GRU 22 2T.4 =a3 57 (&.100 - 1.55
571 ¥ OQEL CEP 22 2T.T 53 13 el 1.52 0«48
5572 D §  LAC 22 27.9 4T 30 4.3T7  2.7B 1.54
2573 506 AQR 22 28.5 =10 %3 4.82 -0.l8 -0.06
BET PSA 22 29. =32 33 [4.28) . 9.01
] Lag Z2 2B.T 42 5% “4.52 =0.85 =0.11
LF LAC 22 29.8 50 5 1.77 o.01 0.01
AQR 22 33.1 =0 19 L.00 -0.37 -d.09
LaC 22 3%5.3 5Ll 21 Ge63 Q.35 0.28
LaC 22 37.5 18 50 .88 =1.24 =0.20
P5SA 22 13.4 =27 L5 fallh —Caad =012
LAC 22 38.7 44 & &.i6  2.70 1.33
PEG 2Z 39.5 10 37 3.3%
GRU 22 ef.3 =47 & {2.101
PEG 22739.9 29 & 4aT9
GRU 22 4Ll.2 =&l 17
PEG 22 sl.1 o 1
PEG 22 44.7 11 59
PEG 22 44s& 23 21
AGR 22 47.5 =11 &3
PG 12 sd.l 24 21
CEP 22 4d.2 &% 59 105
PS4 22 %0.3 =31 5 =0.0§
AQR 22 50.% =7 48 LaS
22 al.a 82 5& L.25
ASR ZZ 32.% =14 2 .08
PEG 22 53.2 B 35 .00

2091
2216

2308

2650
2748
2781
4163

4846

NOTES ON INDIVIDUAL STARS
(Continued from page 24)
Previously suspected var. Our three
measures show a V spread of 0.10 mag.
Semiregular var. OQur three measures
show 2 V spread of 0.19 mag. =
Irregular var; a carbon siar. Epoch
is JD 2488,470; V had increased 0.29
mag. during the preceding 50 days.
Single Catalina observation at low alti-
tude gave as U-V as —1.16.
Cepheid var. Darta refer to minimum
light.
L, Puppis, semiregular var.
UW Canis Majoris, eclipsing var. Our
four measures show a V spread of
020 mag.
Irregular var; a carbon star. Epoch
is JD 2,438,450. V spread is 0.7 mag.
Irregular var,; a carbon star. Epoch is
JD 2,438,397; faded 05 mag. in V in
next 50 days. :
Mira-type var. Epoch is JD 2458 526,
Visual range is about 4.0 to 100.
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3.481 M2 1a 4720 W DEL P5A 22 %3.7 =32 &3 [&.20} - Q=37 QaTs 1-3% G4 {
1.38 xo LIt 726 22 54«7 4% 31 P 1Y 3.72 L.78 led& 2.39 K5 1b L
Q.40 Asm 4728 ALF PSA 22 5%.& =29 50 118 Qald 008 D11 Oal3 A3V !
.45 Q9 [T 8729 51 PEG 22 55.& 20 33 5.45 0.85 0.5 O.3& Qd.88 doo }
0.9% A2 13 8748 W 23 S4.5 B4 B k.72 3413 183 1.08  1.31 ke III
=017 B3 [T1L arsz 22 SBes 56 &3 5.13 2.88 1-55 =18 .03 GO 13

=Q«11 88 TLIZ aTsa oMi AND 23 0.l 2 7 1.2 =0.62 =0.09 Q.01 =9.07 a6p

le28 B8 b 4773  BET PSC 21 1.3 3 36  &a52 =0.82 ~0.12 =002 ~0.15 85pe

S R3s la-rab8T75 v BET  PEG 23 1.8 27 32 2.42  3.62  1.6T 1.3 283 M2 II-T
-0.05 -84 780 3 AND 23 2.4 9 &9 Gakh la¥s =0T OaTs 1-31 ra Il

178 Mo LRI 4781  ALF  PEG 23 2.8 14 59 2447 =0.06 =0.03 0.01 =0.01 B9.5 LIl
1.83 kb (11 8749 56  ADR 23 4a% =23 S8 &a48  L.67 090 0.TL  1.20 4G

1.13 42 (b 8795 55  PEG 23 5.0 9 11 &«51 3253 1.5%  l.2p  2.28 M2 111

Q.46 A M 5796 56 PEG 21 S.1 25 15 &a77  2.50 .33 0.97  l.83 Ko lbp
~0.13 83 ¥ ar971 1 £AS 23 &.9 59 12 6,88 —0.d9 =0.02 0.10 =0.01 30.5 IV
0.6 B8 W f808wc 23 5.1 &3 3&  8.2% =0.81 =-0.01 Q.05 -0.01 83

D.19 09.5 18 2al2 BE  AGR 23 Tad =2l 23 3.64 2.65 1423 0.3k l.ak KO ITI

Qe84 F5 V 5817 B9 AR 23 Ted =22 40 4.68 [.02 Q.45 0.95  0.91 G2

0«12 A2V BALT O G CEP 23 &b 75 11 4and 1.2T 0.42 0ab5 l.08 Gz 111

0.09 A2V 8620 1oT  GAU 23 8.l =43 28 (3.88) . 1.01  0.7% 131 Ko Q1L i
Q.46  F5 [I1-011°3830 7 AND 23 1047 4% 12 653 0.34  0.30 0.30 0.47 FOV }
1.86 X1 Ih aaiz s 23 11.3 54 3T 5.57  1.90  1.01 0.3 1.33 K3 ¥

T TR T] 383a  PHI  ADR 23 12+3 =6 16 4223 365  1.55 1.2 2.37 Mz 111
D.4l  O8f §841  PSI L AOR 23 1348 =7 18 425 2e12  lell  0.79  1.35 kO III
1.76 K3 111 2852  GAM  PSC 23 15-1 3 4 3.69 l.é6  0.91 .71 1.23 &7 I

Fo IV BBSH P50 2 AOR 22 15.8 =3 2% Se40 —0.69 =0.14 =0.05 =0-1% B v
K3 [l=I11 BA&D 8 AND 23 13.9 68 &3 4.86 .64  1.8T  l.as  2.72 N2
Ga Il[=1v 8883 GAM SCL 23 167 =32 45 [aead] - 1-15 0.84 147 GE 11t
B9 LIl §472 D oMl £EP 23 18.%7 4T 34 476 33 0u84%  0-65 1-18 Ko 1L
a2 v 5380 TAU  PEG 23 LB-T 23 31 4260 0-30 Q.17 0420 0427 A5 IV
B8 t11 3892 98 AGR 23 20.9 -20 19 3.97 2-06 1.10 0.82 1.42 K0 11
BSs 1V a%05 urs PEG 23 23.% 23 11 ekl 0.79 0«61 Q=54 0«86 Fa 1Iv
G? 1Lt 8906 99 ADR 23 2&.0 =20 51 &8 3.29 Le&% 1s12 1.%3 ¥5 LIL b
alnnek 891t rap PSC 23 24.9 1 2 Lalh 0.00 O=04 C.08 004 AZp
89 tad a9lé THE PSC 23 25.9 &' 10 4a30 Z.11 l.08 .80 1-33 k1 1I1L r
ko i11-fy 2923 70 PEG 23 2T.1 12 32  4.56 1.69 0.96 0.7&  1.19  Ga 111 3
1.3 G2 8925 VAR CaS 21 ZB-2 %8 20 4 =0.T4 =0.12 0.03 =0.12 B3 ¥
0u41  F2 IV 3937 ET  SCL 23 30.8 =38 2 (L.36) . -0.09 =0.00 -0.0T AP
3.32 e 8939 101  AOR 23 31.2 =21 B 4.72 0.03 0.04 0.09 0.12 Age

le12  GI Ik 2944 (07 PHE 23 32.% 42 50 (4700 . 0.11 @.12 0-1% AZ V S [ -

.45 MO lab+d  B959 27 15,7 =45 &3 [4.T1D - 009 .11 Qa16 AZ V E
=1.05 AD W g961- ¥  LAM AND 23 15.5 ah 16 175 1.7% 1.01 ga.TE 1.35 G8 1If=-1v |
D.04 AD V 4965 10T AND 23 36,2 43 3 €29 =0.39 =0.10 Q.02 -0.07 Ba v ¥
“o.11 B2 IV 3949 10T  PSC 22 37.9 5 25 &s11  0.53  Qa51 Q.a3 Q.72 FTV 1
=0.00 A2 ¥ aA374 GAM CER 23 37.T7 Tr-28 3.21 1.738 1.03 Q.77 128 k1 Iv [
=0-12 as v 8975 EAP AND 23 38.4 b4 7 4e15% =0.30 =0.08 Q.02 =0.04 B3 vV
D.38 AT IV ez l0s  40R 23 39.7 -=IB 2 &34 131 0-81 0.62 1-0& G2 th |
-0.2% ag B9HG Lam PR 23 40.0 1 3 [l 0.32 Q.22 0.1% 029 AT WV
=0.1% BE ¥ agaa DG 2 AQR 23 L0.6 =14 44 G.50 =0.17 =0.0&4 0.03 =C.02 E9.5 V
161 K3 11 4997 O 78 PEG 23 42.0 29 8 4.9 1.50 0.3 0.71 1.19 Ko IIf

B 9018  BEL  SCL 27 6.8 =28 21 4.57 0.00 0.00 O.0a  0.0Z AD OV

M3 T1 3045 WV RWD Cas 23 52.4 57 17 L.59 2.4l 1a26 Q.94 1«73 Go lap

il 9056 PSI  PEG 23 53.7 24 55 4eA5  3.2] 1.80 Teés 2,80 M3 TII

(il 066 ¥ R CAS 23 %6.D 51 10 beT5 1.T1 L.on CaT2 125 MTe

&3 [L:+Fo %071 0 516G CAS 27 36.7 5% 32 L.0F =0.70 =0.08 0.05 =D.08 -3 8 4

FT 9072 aMG PSC 23 57.3 & 3% 4a0l all Ca38 Na62 Fa IV

63 i1-r1p 9039 30 PSC 23 5949 -6 16 4asl 1.63  1.36  2.97 M3 LIl

Mo LTl 7091 ZET SCL O D.3 -29 5T 4e¥H ~0.15 =0.05 =0.19 85 [[I

Ga LIl 098 2 GET 9@ Ll.7 =17 3% 4.56 ~0-0% 0«23 Q.30 89 IV 1

W36 KL ITE i
L=y In the spectral-type column, 57 indicates strong strontium lines; |
2.0 M2 IIT Si, strong silicon; Cr, strong chromium; COMP, a compaosite l

«&0 K3 -
é_él, 3 \l,“ spectrum; a colon, uncertainty. ®
0403 AL ¥ 1
single McDonald UBV observation 6616 ESee note to 2630. 1
averaged with five Tonantzintla BVRI 5749 See note to 2650. |
measures. - .

_ : ! . 7066 RV Tauri-type var. Epoch of measures E
Single Caralina observation at low alti- is D 2,438,640 §
tudes gives U—V as +1.92. . Ay i

5 4 i 7106 Eclipsing var. Three measures show a H
Possible new var. Five measures give V snread of 0.16 ma H
a V spread of 0.13 mag. B P i s ~ t
Possible new var, Four measures give 7157 cmlre%ﬂarhv:ar.nl\;iasn ;'E'.i' three-mes ¥
a V spread of 0.13 mag. sures. Epoch is JD 2,438,357. t
Beta Cephei-type var. Four measures 7564 Mira-type var; near minimum light.
give a V spread of 0.13 mag. Visual range is about 35 to }4.2.

Antares, semiregular var. Four mea- 7570 See note to 2650.
sures show a V spread of 0.11 mag. 8262 Semiregular var. Near maximum light.
Semiregular var. Companion star 6407, Epoch is JD 2,438397. Visual range
spectrum  dFS, was included unre- is about 5.0 to 7.6.
solved. Five measures give a V spread 8297 Irregular var; a carbon star. Epoch
of 0.16 mag. is JD 2,438,381.
u Hf";“h” 351195‘25_ ":;f' ;g‘; med-  §3165. Semiregular var. Epoch of measures
;l:lrci k] I::W al‘spre:l bln _0 ; n;ag. is JD 2438,316.
ingle Catalina observation at low " >

B 8571 See note to 2650.

altitude gives U - ¥ as —1.03.

V¥ is combination of Cape and Catalina;
colors are means of one Tonantzintla
and one Catalina observation, both at
low altitude.

B775

9066

Irregular var. Mean of five measures
showing a V spread of 024 mag.

Mira-type var. Epoch is JD 2,438.343.
Visual range is about 55 to 13.0.
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