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ABSTRACT 

B and V magnitudes have been determined for 13 5 

cepheids in the northwest section of the Large Magellanic 

Cloud (LMC). The magnitudes were derived from plates taken 

with the Uppsala Schmidt at Mount Stromlo and with the 

Michigan Curtis Schmidt at the Cerro Tololo Interamerican 

Observatory. Three photoelectric sequences were used to 

reduce the magnitudes and to determine the reddening in the 

vicinity of the cepheids. A uniform reddening of 0.06 was 

found. Usable light curve parameters are given for 119 

cepheids. 

The cepheids form a homogeneous sample with no 

variation in their properties detected over the field. The 

period-luminosity relation for these cepheids has a smaller 

slope than found by other investigators. The reason for 

this is the more complete sample of short period cepheids 

which were found to contain some cepheids bluer and brighter 

than normal. Low amplitude sinusoidal cepheids are found 

among these blue cepheids which suggest they may be 

pulsating in the first harmonic. Using twelve Galactic 

cepheids with known absolute magnitudes, the period-

luminosity relation gives a distance modulus of 18.56 for 

the LMC. 

vii 
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The colors of the cepheids correlated with the 

residuals from the period-luminosity relation for long 

periods only. The amplitudes show no such correlation. 

When long period cepheids observed by another investigator 

are included it is found that the long period cepheids are 

restricted to a narrow path in the instability strip which 

first moves to the blue edge and then to the red edge of 

the strip. The path may be the result of a narrowing of the 

instability strip or it may indicate an evolutionary track. 

Circumstellar dust may cause the path to move toward the red 

edge of the strip. The crossing of the instability strip 

by the path is the reason why linear relations, whether with 

two or three parameters, are not able to satisfactorily fit 

the long period cepheids. Fitting cepheids to the path may 

provide an accurate method of determining distances to long 

period cepheids. 



CHAPTER 1 

INTRODUCTION 

Ever since Henrietta Leavitt discovered the period-

luminosity (P-L) relationship for cepheids in the Magellanic 

Clouds, detailed observations of cepheids in large numbers 

have been needed. Observations of cepheids in the 

Magellanic Clouds enable the slope of the P-L relationship 

to be determined whereas observations of local cepheids in 

the Galaxy determine the zero point. As early as 1931, 

Hubble used this relationship to determine distances to the 

nearest galaxies. At present, much of the extragalactic 

distance scale is based upon cepheids (Sandage, 1972), 

The cepheid variable is well suited for this purpose. It 

is one of the intrinsically brightest stars known, its 

amplitude of variation is usually large enough to make it 

easily distinguishable and it is a Population I object and, 

therefore, relatively abundant in spiral and dwarf irregular 

galaxies which are common among the nearer galaxies. 

Recently cepheids have been recognized as 

intrinsically interesting objects because the cepheid 

instability occurs during a unique stage in the evolution 

of massive stars. It has been difficult to evolve stars 

theoretically past the second red giant stage, i.e., past 

1 
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the stage of helium core burning and on to carbon ignition. 

The difficulties lie in the rapidity with which the evolu

tion takes place, whether mass loss has occurred prior to 
•> 

this stage and uncertainties about the importance of 

neutrino losses. 

The cepheid instability occurs in stars that are in 

the helium shell burning stage. The instability is sensi

tive to the conditions present in the stellar interior. 

Thus by studying the variability of cepheids one may 

ascertain the conditions of the stellar interior at this 

stage of evolution. 

Numerous individual Galactic cepheids have been 

studied in detail; the results of these observations have 

been compiled by Schaltenbrand and Tammann (1971). Large 

samples of cepheids have also been studied to determine the 

gross properties of the instability such as the effective 

temperature limits and the distribution of periods and 

amplitudes (Arp I960, Woolley et al. 1962, Gascoigne and 

Kron 1965, Dickens 1966, Arp and Thackeray 1967, Hodge and 

Wright 1967, Gascoigne 1969, Gaposchkin 1970, Payne-

Gaposchkin 1971, Wright and Hodge 1971, Butler 1972). With 

the exception of the work done by Gascoigne and Butler, the 

results have been of limited value due to either systematic 

or large random errors in the photometry. 

Gascoigne (1969) observed a limited number of 

cepheids in both clouds with accurate photoelectric 



3 

photometry. Butler (197 2) approached the problem by-

studying a large sample of cepheids in both clouds 

photographically. A comparison of their results will be 

given in Chapter 3. In both studies cepheids in the two 

Magellanic Clouds were observed in order to determine if any 

intrinsic differences in the cepheids of the two galaxies 

were present. 

This study examines cepheids in three adjacent 

regions of the Large Magellanic Cloud (LMC). Intercompari-

sons are made to determine whether the cepheids in the LMC 

form a homogeneous sample and if not, how this affects the. 

various period, luminosity and color relationships and, 

therefore, how this might affect the extragalactic distance 

scale. Any differences found should help determine how 

stars have evolved differently in the three regions. 

The investigation has been made in two parts. The 

first was initiated by Dr. W. G. Tifft in 1959. A series of 

plates were taken over a two year period using the 24-33 

inch Uppsala Schmidt at Mt. Stromlo Observatory. 

To enlarge the sample of cepheids under study and 

to include cepheids from the outer parts of the LMC a 

second investigation was undertaken. Photographic materials 

were obtained with the Michigan Curtis Schmidt at Cerro 

Tololo Interamerican Observatory (CTIO) in November and 

December of 1972, Photoelectric observations of sequences 

were also made at that time. 
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Because of differences in the quality of the plate 

material and in the reductions the two investigations will 

be discussed separately. They will be referred to hence

forth as the Uppsala and CTIO programs. Because the final 

results of the Uppsala program depend in part on photo

electric observations of sequences made at CTIO, the CTIO 

program will be discussed first. 



CHAPTER 2 

THE CTIO PROGRAM 

In the Northwest section of the LMC three adjacent 

regions were established. The boundaries of each region 

were drawn in order to take advantage of (1) existing 

photoelectric sequences, (2) cepheids observed in the 

Uppsala program, (3) uniformity of the photographic back

ground in each region, (4) the usable field of the Curtis 

Schmidt, and (5) observations of cepheids in other investi

gations. Table 1 gives the Hodge and Wright.(1967) B 

finding chart numbers covered in whole or in part by each 

region. 

Table 1. Hodge-Wright B Chart Numbers for the Three Regions 

Region B Chart Numbers 

I 1—
1 

C
O

 

19, 26 , 27, 34, 

II 19, 

o
 

C
M

 

27, 28, 35, 

III 35, 36, 43, 44 

5 
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Figure 1 shows the position of the three regions in 

the LMC. The irregularities of the boundaries for Regions 

II and III are due to the background nonuniformity of the 

bordering regions. 

Centrally located in each region is a photoelectric 

sequence established by other LMC investigators. In Region 

I is the unpublished NGC 1818 sequence established by Dr. 

S. C. B. Gascoigne who kindly made it available for this 

investigation. In Region II is the OK sequence, LMC II, of 

Butler (1972). In Region III is the Van Wijk sequence 

observed by Bok and Bok (1960) and Ardeberg (1972). These 

sequences will henceforth be referred to by their region 

number. It was decided that the sequences should be checked 

photoelectrically to insure the consistency of the 

photometry for the three regions. Sequence III had to be 

extended to V=17.5 and a few faint stars had to be added 

to Sequence I. 

Photoelectric Photometry 

All sequences were examined on sky-limited CTIO 

Curtis Schmidt Plates in V, B, and U. Two stars in Sequence 

I were eliminated due to the presence of close companions. 

Finding charts for new stars in Sequences I and III are 

given in Appendix A. A finding chart for Sequence II was 

published by Butler (1972). Bok and Bok (1960) give a 



Figure 1. Position of the Three Regions in the LMC 
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finding chart for the original stars in Sequence III. 

Positions for sky measurements were selected for each star. 

At least four,,of the brightest stars were measured 

in each sequence using the CTIO 16-inch telescope. Useful 

observations were made on the nights of November 4 to 7, 

1972 using a single channel photometer with a 1P21 tube, and 

a standard set of UBV and redleak filters. The tube was 

cooled with a thermoelectric cold box which was left on 

continuously to insure stability of the tube. The signal 

was fed into a dc amplifier and integrator which had both 

coarse (2.5 magnitude) and fine (0.5 magnitude) gain 

settings. The measurements were recorded on a strip-chart 

recorder. A 28.5 arc second diaphragm and an integration 

time of 10 seconds were used on all observations, The gain 

settings were calibrated each night. 

Table 2 gives the standard stars used to determine 

extinction and transformation coefficients. The magnitudes 

and colors of the E-Region stars were taken from Cousins 

(197 2). The two stars designated C and D are a well observed 

red-blue pair in the LMC. Their magnitudes and colors were 

taken from Ardeberg et al. (1972) and Cousins (1970). The 

standard stars were observed twice nightly with the excep

tion of C and D which were observed about four times nightly. 

One observation consisted of the following sequence: 

V-B-U-red leak - red leak - U-B-V for star and sky. This 

sequence was used for standard and program stars, 
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Table 2. Standard Stars Used in the 16-Inch Photometry 

Region Number V B-V U-B 

El 19 9 . 62 0.83 
36 4 . 965 0. 570 0.095 
37 5. 215 0.160 0.076 
41 6. 268 1.140 1.076 

E2 2 7 . 648 0.17 4 0.115 
4 8. 201 0.130 0.148 
27 6.835 1. 099 0 .986 

C 9.388 1.365 1.34 
D 9 . 445 0. 343 0 . 01 

Reductions were carried out by a CTIO photometric 

reduction routine. The results of the four nights' 

observations are given in Appendix A. Star 21 in Sequence I 

was not used because it has a slight amount of nebulosity 

surrounding it which makes the photometry sensitive to 

centering errors. An independent check on these data can be 

made by comparing the photometry of van Wijk stars 1, 2, 3, 

and 4 with that published by Ardeberg (1972). Table 3 shows 

the comparison. No obvious systematic differences are 

present, 

In December, 197 2 eight nights on the CTIO 36-inch 

and four nights on the 60-inch telescopes were made 

available for observing the main body of stars in each 

sequence, Due to weather, only three nights were usable 
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Table 3. Comparison of 16-Inch Photometry with Ardeberg 

Name V B-V U-B AV A(B-V) A(U-B) 

VW1 10.22 0.21 0.12 

o
 
o
 

C
M

 O
 

1 1 o
 

VW2 9.31 1.29 1.34 . 01 + .01 + .01 

VW3 10 . 45 0.24 0.11 . 00 + .02 .00 

VW4 10. 87 0.33 0. 07 .01 + .01 + .02 

on the 36-inch so that the observing program had to be 

restricted. After an initial check of Sequence I, it was 

apparent that the whole sequence would require reobserving 

in addition to the stars that were to be added. Sequence 

III was extended to V-17.3. Sequence II was not observed. 

Photoelectric observations were made with the same 

single channel photometer on the 36-inch and 60-inch. The 

photometer contained an EMI 6256 photomultiplier with an 

S-13 photocathode that was cooled by dry ice, The same set 

of UBV filters were used as in the 16-inch photometry, A 

9 second of arc diaphram was used on the 36-inch and a 7.5 

second of arc diaphram was used on the 60-inch except when 

seeing required a 10 second of arc diaphram. Data acquisi

tion was done by pulse counting using the CTIO online 

computer with a teletype console at the telescope. The 

observations were made in a manner similar to that used on 
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the 16-inch. Observations through each filter consisted of 

multiple ten second integrations depending on the faintness 

of the star. A minimum of 2 integrations was used for 

standard stars and up to 6 integrations for faint program 

stars. Additional sky measures were also made for faint 

stars due to the long integration times required. 

Instrumental magnitudes referred to a standard 10 

second integration were calculated by hand. Extinction and 

transformation coefficients were determined from the 

standard red-blue pair, C and D, and by using the four 

brightest stars whose magnitudes and colors were established 

by the 16-inch photometry. Of those four stars, two always 

formed a red-blue pair. Stars C and D were observed fre

quently during each night. Reductions were made using the 

iterative method outlined by Iiardie (1962). The method of 

observation made it difficult to determine the color-

dependent extinction coefficients so their values were 

assumed by using the observatory mean values given by Bok, 

Bok, and Miller (1972) f On one night when extinction 

coefficients could not be determined, the mean coefficients 

from the other nights were used. The final results of this 

photometry are given in Appendix A. 

Photographic Photometry 

Photographic plates were taken with the University 

of Michigan 24-36 inch Curtis Schmidt Telescope at CTIO. 
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The field center was RA=5^ 05m and Dec. = -67?0. Exposures 

were 15 minutes for V and 10 minutes for B. The V bandpass 

was defined by using a 103a-D emulsion in combination with 

a GG-14 filter. The B bandpass was defined by using a 

103a-0 emulsion in combination with a GG-13 filter. A few 

of the B plates were taken with a IIa-0 emulsion. The 

plates were bulk processed in D19 at the end of each night 

using the nitrogen bubble agitation process of CTIO. The 

field was photographed twice each night in V and B. The 

scale of the telescope is 97.2 arc seconds per millimeter so 

that the field is approximately five degrees on a side. 

Four of the best plates in V and B were chosen for 

measuring all the photoelectric sequences and the two 

transfer sequences that were established to reduce the 

Uppsala Schmidt data. Each plate was measured in one 

sitting using the semi-automated Cuffey iris photometer at 

the Steward Observatory. This iris photometer and its 

operation are described by Tifft (1969) and Tifft and Snell 

(1971). For each star the four iris measures were 

averaged and plotted against its photoelectric magnitude. 

Sequences I and III produced smooth calibration curves; 

however, a given magnitude resulted in a higher iris reading 

in Sequence III than in I, This is a natural consequence of 

the higher plate background in Region III than in I. 

Sequence II showed no background effects with respect to 
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Sequence III. The photoelectric magnitudes and colors given 

by Butler (1972) have been used. 

All cepheids given by Gaposchkin (197 0) in Regions 

I, II, and III were identified on sky limited V and B plates 

using the finding charts of Hodge and Wright (1967) and 

Wright and Hodge (1971). Finding charts by Gaposchkin were 

used to check questionable identifications. 

Each cepheid was examined for its suitability for 

measuring using the iris photometer. Some faint cepheids 

and cepheids at their minimum could not be identified using 

the finding charts. In these cases several Schmidt plates 

were blinked using the Steward Observatory blink comparator. 

If a variable star could not be found in the immediate 

vicinity, the star was eliminated from the program. 

Additional cepheids were eliminated because of 

crowding or high background. For these reasons a number of 

cepheids on charts 28, 36, and 44 of Hodge and Wright (1967) 

were not included because of the high background level of 

the bar of the LMC. A few more cepheids were eliminated 

while the plates were being measured due to the appearance 

of faint, close companions seen during the minimum phase of 

the cepheid. Cepheids with periods greater than 30 days 

have not been included due to insufficient observations 

covering a complete period. The final sample contains 66 

cepheids in Region I, 24 in Region II, and 19 in Region III. 
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Each region on a plate was measured in one sitting 

using the Steward Observatory semi-automated Cuffey iris 

photometer. Measurements were recorded by hand. Faint and 

bright check stars were repeatedly measured to check for 

drift in the photometer. Whenever drift was detected, the 

region was remeasured so that no drift corrections would 

have to be applied to the data. 

The data were punched onto computer cards so that 

magnitudes could be derived by a computer program. The 

calibration curve was in the form of the equation 

3 2 Iris reading = am + bm + cm + d/m + e 

where m is the magnitude. The constants were determined by 

the method of least squares. The form of this equation was 

found by experimenting with various forms. The 1/m term 

was found useful in fitting the "toe" on the faint end of 

the curve. Magnitudes for the cepheids were determined from 

this equation using Newton's method of approximation and 

iterating until the desired accuracy was reached. Tables 

in Appendix B give the heliocentric Julian Dates and the 

corresponding V and B magnitudes for the cepheids in 

Regions I, II, and III. 

Light curves of magnitude vs. phase were plotted for 

each cepheid using a Calcomp Plotter, A typical V and B 

light curve is shown in Figures 2 and 3. The phase was 

calculated by dividing the cepheid period into the Julian 



0 . 2  0 . 3  0 . 4  0 . 5  0 . 6  0 . 7  0 .  
HU 5541 P = 2.682248 FL 

Figure 2. Typical V Light Curve 
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'8. 0  0 . 1  0 . 2  0 . 3  0 . 4  0 . 5  0 . 6  0 . 7  0 . 8  0 . 9  
HU 5541 P = 2.682248 FL 

Figure 3, Typical B Light Curve 
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Date and then taking the fractional part. The light curve 

was phase-shifted so that the maximum observation would 

occur at 0.3 in phase. The periods were taken from 

Gaposchkin (1970). A line was drawn by hand through the 

points of the light curve and twenty magnitudes at intervals 

of 0.05 in phase were read along with the maximum magnitude 

and the amplitude. The twenty magnitudes forming the mean 

light curve are given for the cepheids in Regions I, II, and 

III in Appendix C. Mean light curve parameters have been 

calculated by converting the twenty mean light curve magni

tudes into intensities, averaging and reconverting the 

answer to a magnitude. The parameters are listed for the 

three regions in Appendix D. 

The Uppsala Program 

The Uppsala Schmidt plate collection was obtained 

by Dr. W, G, Tifft over a two year period starting in 1959. 

The field of the Uppsala Schmidt is about seven square 

degrees which included most of Retions II and III and part 

of the LMC bar, The limiting magnitude in the visual was 

slightly over 16 in the two regions, 

Cepheids were chosen in the same way as in the CTIO 

Program, The sample was restricted to 14 cepheids in 

Region II and 12 in Region III because of the higher 

limiting magnitude and the smaller scale and poorer seeing 

which caused a greater number of blended images. The sample 
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is quite useful because it does contain mostly longer period 

cepheids which are lacking in the CTIO Program. 

Cepheid magnitudes were determined in 1970 using 

two transfer sequences. The bright end of each sequence 

was established using the van Wijk sequence (Bok and Bok, 

1960) in Region III. The faint end was established using 

the Tifft sequence (Tifft and Snell, 1971) located in the 

bar of the LMC. Magnitudes and light curves for the 

cepheids were determined by the same methods used in the 

CTIO Program except that all the work was done by hand. 

When the photoelectric sequences II and III became 

available in 1973, a new determination of the magnitudes was 

made for the two transfer sequences as was described in the 

last section. A residual diagram of the difference in 

new and old transfer magnitudes versus the old magnitudes 

was used to correct the cepheid magnitudes. In Region II 

the residual diagram for the B magnitudes showed an 

unexpectedly large amount of scatter so that the corrections 

applied are uncertain. There was little scatter in the 

residual diagrams for Region III. The corrected magnitudes 

in V and B are given in Appendix B for Regions II and III. 

The mean light curve magnitudes are given in Appendix C. 

The mean light curve parameters are given in Appendix D. 
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Discussion of Errors 

The results of the cepheid photometry depend on how 

well a star's magnitude may be determined by using a single 

photographic observation. The accuracy of each magnitude 

depends upon the accuracy of the photoelectric sequence, 

the fitting of the calibration curve through the photo

electric observations and the properties of each plate. 

In Appendix A the mean errors are listed with the 

magnitudes and colors of the newly observed photoelectric 

standards. In most cases the errors are quite small when 

compared to errors in the determination of magnitudes using 

single photographic observations. 

The accuracy to which a calibration curve may be 

fitted through the photoelectric observations depends upon 

several factors. Here it is assumed that the dispersion of 

points around the calibration curve is produced by photo

graphic errors. These errors cause stars of identical 

magnitude to have images different in size or density and 

also the inability of the iris photometer to properly 

measure the star image. The iris photometer has three 

sources of error, it may drift, it may not repeat in the 

sense that consecutive measurements give a range of values 

independent of any drift, and the smallest unit of the iris 

photometer may equal a significant range in magnitude. It 

has been stated previously that no drift occurred during the 

measuring of any region. It has been shown by Tifft (1969) 
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and by the author on numerous occasions that the semi-

automated iris photometer used in this program is repeatable 

to the exact unit independent of the user. Besides 

eliminating the need for multiple measurements of each 

star, this feature of the semi-automated iris photometer 

eliminates any bias in measuring by the user. The range 

in magnitudes per iris unit has been found to be 0.02 at 

magnitude 14 and 0.07 at magnitude 17.5. Thus this iris 

photometer produces magnitudes with accuracies of + 0,01 

to + 0.035. 

The photographic errors are the most difficult to 

deal with because they may have a variety of causes. The 

most serious field errors are caused by vignetting, changes 

in the focus across the field, changes in the plate back

ground due to unresolved stars and uneven emulsion sensi

tivity, and uneven development of the plate caused by 

uneven agitation. The Curtis Schmidt was not known to have 

any focus or vignetting problems at the time the observa

tions were taken. The local sequences were used to try and 

reduce the other field errors. It should be noted that 

according to Miller (1971), the nitrogen bubble agitation 

may cause significant changes in the plate background. The 

author was not aware of this fact when the observations were 

made, It is hoped that the local sequences will reduce the 

errors caused by this form of agitation. 



21 

The drawing of the calibration curve through the 

observations can lead to significant errors that may not be 

random especially when the curve is computer drawn. When 

the curve is hand drawn, one can insure that there is an 

even dispersion of points around the curve for each 

magnitude interval. A curve determined by least squares 

fit will only insure that the dispersion is even over the 

whole curve. If the observations fall along too complex a 

curve then the curve used to fit the observations may only 

do so approximately resulting in errors dependent on the 

magnitude. If instead too complex a curve is used to fit 

data falling along a simple curve, then the curve may wind 

in and out of the data resulting again in magnitude 

dependent errors. 

The plates were exposed, developed and measured 

uniformly in order to minimize plate-to-plate changes in 

the calibration curve. The algebraic form of the curve has 

already been discussed, A plot of magnitude residual versus 

magnitude was made for each calibration curve. Normally the 

dispersion was even around zero at all magnitude intervals. 

When a plot showed systematic deviations, it was always due 

to a bad observation or a mispunched data card. These data 

were always rerun with the correction. 

In order to examine the accuracy of the calibration 

curves, five curves in V and B were randomly selected from 

Region I, The average deviation of all points along the 
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curves were determined. For the curves in V the average 

deviation was +0.09, in B it was + 0.08. When the faintest 

stars below magnitude 17 were left out, the average devia

tions did not change. When the worst three deviations were 

left out, the average deviations became + 0.07 in V and B. 

This shows that the largest deviations did not occur for the 

faintest stars and that the faint limit of the curves is as 

accurately determined as the brighter parts. 

So far, only the internal errors in the photo

electric sequences have been examined. It is expected that 

magnitudes for cepheids located in the regions surrounding 

the sequences would be subject to greater photographic 

errors. To check on the plate-to-plate accuracy of the 

cepheid magnitudes the light curves of three mis-identified 

cepheids were examined in B and V, Since the measured stars 

turned out to be nonvariables, the average deviation of the 

observations was determined and found to be + 0.06. This is 

consistent with the average deviation of the calibration 

curve. 

Although there is good plate-to-plate consistency, 

this does not mean the final magnitudes of the cepheids are 

not affected by differences in the background level. To 

evaluate this effect the cepheids in this program are 

compared with those in common with the photoelectric study 

by Gascoigne (1969). Table 4 gives this comparison. Two 

cepheids, HV 5541 and HV 12226, show large differences. It 
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Table 4. Comparison of Photometry by Gascoigne and the 
Author for Cepheids in Common 

Number A^V) A (B > 

Region I 

HV 88 6 . 04 -.01 
I-IV 5541 -.50 -.38 
HV 12225 . 01 .04 
HV 12226 -.34 -.10 
HV 12747 -.04 . 01 
W 22 . 05 . 07 
W 25 -.07 .05 
W 44 -.11 -.23 

Region III 

HV 9 53 -.10 .11 
HV 2432 -.04 . 00 
HV 2447 -.06 -.04 

was shown by Gascoigne that HV 5541 has a non-repeating 

light curve over a time span of a year. The light curve in 

this study was found using essentially the same period as 

Gascoigne. It shows very little scatter along the curve 

thus the period has not changed significantly. But the 

light curve as a whole has brightened by about half a 

magnitude. At the same time it has become slightly redder 

by 0.12 in B-V, 

In the case of HV 12226 the reason for the dis

agreement is not so clear. Although Gascoigne made an 

error in the tabulated amplitude in V (it should be 0.36 
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instead of 0.54), <V) is computed correctly. Direct 

comparison of the two light curves shows that the V light 

curve found here is both brighter and of much greater 

amplitude. The same is true for the B light curves. Time 

of maximum light calculated by Payne-Gaposchkin (1971) does 

not predict the maxima of either the Gascoigne or the 

present data. This suggests that the period is slowly 

changing. The form of the light curve has changed from the 

pyramidal shape determined by Gaposchkin (1970). The 

Gascoigne curve shows evidence of a double maximum. The 

present data show that this double maximum has become more 

enhanced. It should be noted that the mean light curve of 

these data was drawn without the double maximum. This 

feature was not believed to be real until the comparison 

was made with the Gascoigne data. Short period cepheids 

such as this usually do not have double maxima. That this 

cepheid has become brighter and redder suggests that it may 

be similar to HV 5541, 

An interesting fact about these two cepheids is 

that they are only 13 minutes of arc apart. Photometric 

errors due to background variation is doubtful since both 

cepheids are within a few minutes of arc of Sequence I. 

Leaving the above two cepheids from the comparison, 

the average difference in Region I is -0.02 in V and -0.01 

in B with the average deviations of + 0.05 and + 0.07. This 
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indicates that there is good agreement with the Gascoigne 

photometry and that the background effects must be small. 

The average difference in Region III is -0.07 in 

V and +0.02 in B. Background effects may be present. 

Background produces systematically brighter V magnitudes 

due to unresolved red field stars from the old population of 

the LMC. This effect may mask the dimming of the cepheids 

in Region III from interstellar absorption. 



CHAPTER 3 

DISCUSSION 

Differences Between Regions 

Before the general properties of the cepheids may

be discussed it must be determined whether the cepheids of 

the three regions have similar properties. Differences 

between the three regions could be due to photometric errors, 

reddening, and intrinsic changes in cepheid properties as 

a function of position in the LMC. To check for photometric 

errors, the period-luminosity diagrams for each region will 

be compared. Region I will be used as the standard for 

comparison since it has the lowest and most uniform back

ground level. It is also the most outlying of the three 

regions and thus least affected by changes in the internal 

reddening of the LMC, The cepheid data in the CTIO and 

Uppsala programs in Region II and III will be treated 

separately until it is shown whether the photometry is 

consistent between the two programs. 

In Appendix E the log P - <V) diagrams are given for 

Regions I, II, and III of the CTIO program and for Regions 

II and III of the Uppsala program. When diagrams from the 

CTIO program are compared with the diagrams from the Uppsala 

program in Regions II and III, it is found that the two 
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programs in Region II show large differences in the sense 

that the Uppsala cepheids are much brighter. The two 

programs in Region III agree very well. It will be seen 

that it is the Uppsala cepheids that appear to be in error 

in Region II. 

When the diagrams are compared with the one from 

Region I, it is found that: (1) Region II (CTIO) cepheids 

appear approximately 0.2 magnitudes too faint, (2) Region 

II (Uppsala) cepheids appear too bright, and (3) all Region 

III cepheids show a slight tendency to be too faint. Since 

there is the tendency for the cepheids in Regions II and III 

to be fainter than those in Region I, it is possible that 

there is a photometric error in the V magnitudes for the 

cepheids of the Uppsala program in Region II. This is 

supported by the fact that the differences between the 

Uppsala Region II cepheids and those of Region I are a 

function of magnitude with the faintest cepheids showing 

the greatest differences, 

A similar comparison is made using the Log P - <B> 

diagrams, The diagrams for the CTIO program in Regions I, 

II, and III and for the Uppsala program in Regions II and 

III are given in Appendix F. Again the diagrams in the 

Uppsala program are compared with those of the CTIO program. 

In Region II there is very poor agreement, in Region III 

small differences may exist. 
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The cepheids of the Uppsala program in Region II are 

too bright when compared to Region II of the CTIO program. 

As a check on the photometry in this region the B magnitudes 

have been compared with the photographic magnitudes un

corrected for absorption derived by Payne-Gaposchkin (1971). 

For the CTIO cepheids the average deviation is + 0.28. When 

the signs of the deviations are included, the average 

deviation is +0.06. This shows that there is little 

difference in the zero points of the two sets of magnitudes. 

The average deviation for the Uppsala cepheids is +0.77 

suggesting that there is a +0.77 difference in the zero 

points. When the magnitudes in the Uppsala program are 

corrected by this amount, the average deviation becomes 

+0.31. The scatter is the same for both programs but there 

is a 0,77 zero point error in the cepheid magnitudes for 

Region II in the Uppsala program. Because a similar problem 

also exists for the V magnitudes, the cepheids of the 

Uppsala program in Region II will not be used in the further 

analysis of cepheids in the LMC. This decreases the total 

sample size from 135 to 121 cepheids. 

The comparison of Regions II and III with Region I 

shows that Region II cepheids are fainter by 0,2 to 0.3 in 

B, Region III cepheids are fainter by at most 0,2 in B. 

The comparison of Region III is uncertain because the 

Uppsala Region III cepheids are slightly brighter than those 

from the CTIO Program. When the data of the two programs 
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are combined for this region, the scatter is no greater than 

that of Region I. 

The final result of these comparisons is that the 

short period cepheids in Regions II and III may be 

systematically fainter than in Region I. Longer period 

cepheids are in good agreement in all regions. Photographic 

background effects apparently are not present since they 

would brighten the inner cepheids and make the cepheids 

systematically brighter with period. This is the opposite 

of what is observed. Photoelectric photometry errors 

probably are not the cause of the above differences because 

of the consistent photometry in Regions I and III. Sequence 

II could not be observed in this program and may cause some 

of the differences found in Region II. It will be seen in 

a later section that the differences between the three 

regions are not large enough to seriously affect the final 

results, 

Anomolous Cepheids 

In the diagrams of Appendix E are several cepheids 

whose magnitudes are definitely different than most cepheids 

of their period, These anomolous cepheids may be unresolved 

doubles, misclassified cepheids, or peculiar cepheids. The 

unresolved double will appear as a cepheid unusually bright 

for its period with a small amplitude. 
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In Region I four cepheids appear to be too bright 

for their periods. They are HV 12490, W 23, W 38, and W 41. 

The latter three have small amplitudes in V or B. The 

magnitudes and colors of the unresolved companions have been 

calculated by assuming the correct cepheid magnitude from 

the period-luminosity relationships. The results are shown 

in Table 5. Although these are rough estimates, it is 

surprising that the companions are not generally more red. 

The companion for HV 12490 is unrealistic which may indicate 

that this cepheid is peculiar. 

Table 5. Approximate Magnitudes and Colors of Unresolved 
Companions 

Cepheid V B-V 

HV 12490 17.5 -.6 
W 23 16.1 . 6 
W 38 16.2 . 0 
W 41 16.9 . 4 

HV 2285 13.8 i.o: 
HV 2299 14.8 1.4 
HV 5563 14. 9 . 2 

HV 2536 15.3 . 4 
HV 5684 15.7 . 6 
HV 13056 15.9 . 6 

aVery few field stars of this type are found in the 
LMC field according to Tifft and Snell (1971). 

The magnitude and color places this star in the 
cepheid instability strip. 
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In Region II there are three cepheids which appear 

anomolously bright, HV 2285, HV 2299, and HV 5563. The 

latter cepheid has low V and B amplitudes. Table 5 lists 

the magnitudes and colors for the possible unresolved 

companions. The companion for HV 2285 is not reasonable 

since a star with these properties would be a cepheid 

itself. 1IV 2285 is in a high background area as compared 

to the rest of Region II. The magnitude and color of the 

supposed companion reflect this background effect, 

In Region III there are three cepheids, HV 2536, 

HV 5684, and HV 13056 which appear too bright for their 

period and two cepheids, HV 13063 and HV 13064, which appear 

much too faint. Wright and Hodge (1971) found that HV 5684 

and HV 13056 along with two other cepheids were brighter 

than expected for their periods. None of the three brighter 

cepheids have small amplitudes. The magnitudes and colors 

of possible unresolved companions are given in Table 5. 

All three companions are quite unlikely and since there is 

nothing unusual about the background around the stars these 

three cepheids must be considered slightly peculiar. They 

are similar to HV 12490 in Region I. HV 13063 and HV 13064 

were classified by Wright and Hodge (1971) as highly 

reddened normal cepheids. It is probable that they are 

W Virginis stars instead. The ten day period HV 13064 has 

a light curve similar to the eleven day period HV 5774 

(Gaposchkin, 1970) and fifteen day period HV 13065 (Wright 
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and Hodge, 1971) both of which are W Virginis stars. 

HV 13064 even shows signs of having a double bump on its 

descending branch. HV 13063 has a single bump on its 

descending branch like no other five day period cepheid 

in the LMC. Since HV 13063 and HV 13064 are roughly one 

and two magnitudes fainter than normal cepheids of their 

periods, it must be concluded that they are W Virginis 

stars. Henceforth they will be excluded from the sample 

of cepheids in Region III. This decreases the total 

sample of cepheids to 119. 

Interstellar Reddening 

Interstellar reddening affects the cepheid photometry 

in two ways; it may produce systematic differences between 

the regions and, if nonuniform, may increase the scatter in 

the cepheid magnitudes of a single region. The scatter may 

also be increased if the internal reddening of the LMC 

is high and the cepheids are viewed through varying thick

nesses of dust. 

Numerous determinations of the reddening in this 

section of the LMC have been made, They are summarized in 

Table 6, It is generally agreed that the foreground redden

ing is small, on the order of 0,03. The reddening inside 

the LMC is difficult to determine because the intrinsic 

colors of 0 and B stars for luminosity class la to V are 

not well known. In addition these stars may also have 
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Table 6. Recent Determination of Reddening in the LMC 

Author(s) Date Reddening Remarks 

Sanduleak and Philip 1968 0 . 08 In an association 

Gascoigne 1969 0. 08 NGC 1818 and 
field 

Tifft and Snell 1971 0 . 13 In the bar 

Butler 1972 0 . 10 ± 0 .02 LMC bar and field 

0. 04 ± 0 . 03 LMC field 

Dachs 1972 0. 07 ± 0 .07 OB stars 

0. 03 + 0 . 03 Foreground stars 

Lucke 1972 0. 04 to 0.12 In associations in 
the Northwest sec
tion of the LMC 

circumstellar dust as shown by Dachs (1972), Graham (1973) 

found that the dispersion in the mean blue magnitude of 

field RR Lyrae stars in the LMC is small which implies that 

the internal reddening is uniform and/or small. 

The UBV photometry of the photoelectric standards is 

used to determine the reddening in Regions I and III. The 

two color diagram is shown in Figure 4 for the standards 

observed in this program and for the additional standards in 

Sequence III measured by Ardeberg (197 2). It is apparent 

from Figure 4 that there is no difference in the foreground 

reddening between Regions I and III. If one assumes there 



34 

0 . 5  - -

• 

U  -  3  

0 . 5  

1 . 0 -

Figure 4, Two-Color Diagram for the Photoelectric Standards 
in Regions I and III — The x's are the Region I 
standards, the crosses are Region III standards, 
and the boxes are Region III standards from 
Ardeberg (1972), The arrow is the reddening 
vector. The line representing the standard main 
sequence is shown for a reddening of 0,06, 
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are both luminosity class I and V stars present in the upper 

part of Figure 4 then the LMC stars show the same amount of 

reddening. The line for luminosity class V is fitted to the 

observations for a reddening of 0.06 + 0.02. This is in 

excellent agreement with the previous determinations given 

in Table 6. 

If the four blue stars from Region III are con

sidered to be luminosity class V then the reddening for 

that Region becomes 0.26. This is quite unlikely since the 

cepheids of Region III differ little from those in Region I. 

If the four stars are of any other luminosity class, say 

II or III then there might be significant differences 

between the reddening of the three regions. Until accurate 

determinations of the reddening in each region can be made, 

it will be assumed that it is uniform with a value 0.06. 

The properties of the cepheids will also be assumed to be 

the same in each region. Any differences are small and 

probably masked by the uncertainties in the reddening. 

Period-Luminosity Relations 

The period-luminosity (P-L) relation has been 

determined in the LMC by Gascoigne (1969) and Butler (1971) 

and by Sandage and Tammann (1968) for the Galaxy, LMC, SMC, 

M31 and NGC 6822 combined together. The latter P-L rela

tion has been used to determine distances to the nearest 

galaxies. There are significant differences in the slopes 
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and zero-points of the relation determined by the three 

studies. Sandage and Tammann used the results of Woolley 

et al. (1962) for the LMC and Arp (1960) for the SMC along 

with others in determining the mean P-L relation. It is not 

clear how Sandage and Tammann chose cepheids from those two 

studies since they do not all appear in their Figure 1. 

Gascoigne (1969) has shown that there are large systematic 

effects in the photometry of Woolley et al. (1962) and 

Arp (1960) so that it is now believed that the Sandage and 

Tammann relation is not valid. Butler (1971) has shown 

that the differences between his P-L relation and the one 

found by Gascoigne (1969) were caused by the different 

sample size and not by photometric errors. 

Table 7 gives the slope, zero-point, and probable 

errors for the P-L relations in each of the three regions 

of this program. The slopes and zero-points were deter

mined by linear least squares fit. The magnitudes are not 

corrected for absorption. There is excellent agreement 

between Regions I and III in V and B. The small differ

ences found between these two regions in the first section 

of this chapter apparently were due to the small number of 

cepheids in Region III and their uneven distribution along 

the P-L relation. There is definitely a different slope in 

Region II. The second value given for the slope and zero-

point of Region II is for the case where HV 2285 and HV 5563 

have been excluded. These two peculiar cepheids have long 
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Table 7. The Slopes and Zero-Points of the Period-
Luminosity Relation for Regions I, II, and III 

Region A p. e. B P . e. 

(V) = A Log P + B 

I -2.65 + 0.08 17.18 + 0.05 

II -2. 36 + 0.14 17.17 + 0.12 

-2.39 + 0.08 17 . 28 + 0.07 

III -2, 68 + 0.10 17.18 + 0. 09 

<B> = A Log P + B 

I -2.35 + 0.09 17. 63 + 0.06 

II -1.74 + 0.15 17.46 + 0.12 

-1,79 + 0.11 17. 57 + 0.09 

III -2.30 + 0.11 17. 57 + 0.10 

and short periods and affect the least squares fit to the 

data of the region. The difference in the slope of Region 

II is such that the long period cepheids agree with 

Regions I and III but the short period cepheids are too 

faint. This effect was discussed earlier. 

The data for cepheids in all three regions have 

been combined, The period-luminosity diagrams in V and B 

are shown in Figures 5 and 6, The slopes and zero-points 

for the corresponding P-L relations are given in Table 8 

along with those found in the studies previously cited. 
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Figure 6. Period-Luminosity Diagram for All Cepheids in B 
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Table 8, The Period-Luminosity Relation for This and Other 
Studies 

Author A p.e. B p.e. 

< V ) = A Log P + B 

Connolly--All Regions -2. 58 + 0 .  05 17. 17 + 0 .  04 

Connolly—All Regions + 
8 Gascoigne Cepheids 

<T
\ 

KD C
N

 1 + 0 .  04 17. 23 + 0 .  04 

Sandage and Tammann 
C1968) 

O
 

C
O

 C
N

 1 17, 20 

Gascoigne (1969) 

r-0
 

ro 1 17. 58 

Butler (1971) -2.68 + 0 .  08 17. 33 + 0 .  08 

Butler (1971) + 
Gascoigne Cepheids 

L
O

 00 C
N

 1 + 0 .  06 17. 43 + 0  .  06 

<B> = A Log P + B 

Connolly--All Regions -2. 19 + 0 .  06 17. 57 + 0 .  05 

Connolly--All Regions + 
8 Gascoigne Cepheids -2.38 + 0 .  05 17. 68 + 0 .  04 

Sandage and Tammann 
(1968) -2. 51 17. 52 

Gascoigne (1969) -2. 88 18. 07 

Butler (1971) + 
Gascoigne Cepheids -2. 54 17 . 82 
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Comparing the results of Gascoigne (1969) and Butler 

(1971) with the present study indicates that the slope of 

the P-L relation has decreased in absolute value as the 

sample size has increased. This is true in both V and B. 

The increase in sample size has been mostly for the short 

period cepheids. In addition, the present study includes 

low amplitude cepheids which Butler (1971) did not include 

in his determination of the P-L relation. The exclusion of 

these low amplitude cepheids was apparently to eliminate 

unresolved doubles. Examining cepheids of greater and 

smaller amplitude than 0.8 with periods less than four days, 

it has been found that the two groups in this study have 

the same average magnitude. Thus the exclusion of low 

amplitude cepheids is not justified except on an individual 

basis. 

Butler (1971) increased his sample size by including 

the long period cepheids observed by Gascoigne (1969). This 

increased the absolute value of the slope of his P-L rela

tion. When eight of Gascoigne's long period cepheids are 

added to the present sample, the same effect occurs. 

Notice, though, that the slope and zero-point return to 

values that are similar to those found for Regions I and 

III alone. Although Gascoigne1s long period cepheids are 

systematically brighter than the P-L relation predicts, 

this may be the result of the two long period cepheids, 

HV 877 and HV 2447, which are unusually faint. Butler also 
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finds HV 877 unusually faint and Gascoigne confirms the 

present photometry of HV 2447. 

The distance modulus to the LMC may be determined 

once the zero-point of the Period-Absolute Magnitude Rela

tion is known. From the twelve galactic cepheids whose 

absolute magnitudes are known, it is possible to determine 

the zero-point by assuming the slope from the present data. 

The absolute magnitudes are given by Sandage and Tammann 

(1969). Table 9 gives the results of the determination of 

the distance modulus. 

Table 9, The Determination of the Distance Modulus to the 
LMC 

Color Slope Zero-Point (m-M) (m-M) 

V -2.69 -1,51 18.74 18.56 

B -2.38 -1.13 18.81 18.57 

The value of the distance modulus is in excellent 

agreement with, the adopted value of 18,5 given by Wester lund 

(1972), It is also pleasing to see that it is in agreement 

with the value of 18,5 found by Tifft and Snell (1971) for 

the field stars in the bar of the LMC, 
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Three Parameter Relations 

As will be seen in the following section, the 

cepheid instability strip has an intrinsic width. This 

gives the P-L relation a natural dispersion which makes it 

difficult to use for determining absolute magnitudes for 

individual cepheids, A third parameter which correlates 

with the dispersion in the P-L relation will remove these 

uncertainties. Sandage (1972) gives an excellent review of 

this problem. He shows that the mean color, (B) - (V), of 

a cepheid can be used as a third parameter. 

From a semi-theoretical derivation of the Period-

Luminosity-Color (P-L-C) relation, Sandage finds that the 

slope of the lines of constant period in the instability 

strip should be given by 

A<V> _ „ „ 
A(<B>-<V» ~ 2*52' 

This equation also predicts that when the residuals 

from the P-L relation are plotted against the residuals from 

the Period-Color (P-C) relation, the slope should be 2.52. 

Such a plot with the predicted slope would confirm 

Sandage's P-L-C relation. Unfortunately the above equation 

is also the equation for the ratio of total to selective 

absorption which has a slope of 3.0. This equation will 

naturally occur for a sample of cepheids where differential 

reddening exists. 
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Sandage (1972, Figure 4) has shown a correlation 

of magnitude and color residuals for cepheids from the 

Galaxy, LMC, SMC and M31. The data for this diagram are 

given by Sandage and Tammann (1971, Table 2). Although the 

correlation looks good and occurs at about the expected 

slope, there are several peculiarities. 

Inspection of the tabulated data indicates that for 

the LMC and M31 there is a sudden transition from negative 

to positive residuals which occurs at periods around ten 

days. The short period cepheids with negative residuals 

show little or no correlation. The long period cepheids 

show a good correlation. The SMC cepheids show a good 

correlation but are biased toward the blue. Only three of 

the eighteen SMC cepheids have positive residuals. This 

reflects the blueness of the SMC cepheids found by 

Gascoigne (1969) and Butler (1971). Sandage also limits 

the sample to the period range .4 < Log P < 1.6. When the 

longer and shorter period cepheids from the SMC are added, 

there is a noticeable breakdown of the correlation. 

Butler (1971) has examined the correlation of 

magnitude and color residuals as a function of period. For 

the LMC and SMC combined, he found cepheids with periods 

less than about six days showed no correlation but the 

longer period cepheids did. 

Magnitude and color residuals have been calculated 

for the present data. The magnitude residuals were 
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calculated with respect to the P-L relation found in each 

region for both V and B. The color residuals were calcu

lated from the P-C relation of each region. The cepheids 

have been divided into two groups at the transition period 

of Log P = 0.8 (6.3 days). Correlation coefficients have 

been determined and are tabulated in Table 10. There is 

no correlation with the V residuals and only a marginal 

correlation with the B residuals. 

Table 10, Correlation Coefficients for Magnitude and Color 
Residuals 

Color Log P > 0.8 Log P < 0.8 

V 0.14 

o
 
0
 1 

B 0.37 0 .43 

The coefficients of the observed P-L-C relation 

have been determined for all cepheids including the long 

period cepheids of Gascoigne (1969). The coefficients a, b, 

and c for the following relation are given in Table 11. 

<V) - aLog P + b((B )-(V}) + c. 

The small size of b indicates that the color does not reduce 

the dispersion in the P-L relation to the degree suggested 

by Sandage and Tammann (1969) who find b = 2.52. 
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Table 11. Observed P-L-C Relations 

Period Range 

All periods -2.80+.06 0.55+.13 16.94+.07 

Log P > 0.8 -2.98+.12 0.96+.19 16.68+.15 

Log P < 0.8 -2.24+.21 -0.22+.16 17.17+.12 

Sandage and Tammann (1971) concluded that the 

amplitude of cepheids also makes a satisfactory third param

eter. They found that in the period range 0.40 < Log P < 

0.86 there is a correlation between the amplitude and both 

the magnitude and color residuals. The correlation is in 

the sense of the bluest and brightest cepheids having the 

largest amplitudes. It is apparent from their Figures 2(a) 

and 3 that the LMC cepheids do not show any correlation and 

tend only to increase the scatter in the diagrams. 

The cepheids in the present study have been examined 

for such a correlation. The analysis has been done in 

exactly the same manner as Sandage and Tammann (1971). The 

first part of this section described how the magnitude and 

color residuals were calculated. The amplitude is defined 

in terms of an "amplitude defect" originally defined by 

Kraft (1960) to be 

F = IQO-4(AB - ABMAX)^ 
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AB is the amplitude in B. AB is the maximum B amplitude c max ^ 

a cepheid may have for a given period. It is derived from 

the upper envelope of the period-amplitude diagram of 

Schaltenbrand and Tammann (1970, Figure 1). Figure 7 is 

the period-amplitude diagram for the cepheids of the present 

study. The upper envelope shown is the one used by 

Sandage and Tammann (1971). For short period cepheids the 

upper envelope had been adjusted to take into account the 

large amplitude cepheids of the SMC. The values of ABmax 

used by Sandage and Tammann were determined by the 

following: 

0.4 < Log P < 0.65 AB = -0.39 Log P + 1.74 3 max 3 

0.6 5 < Log P < 0.8 6 ABmax = 1,48 

If there is any correlation of the magnitude and color 

residuals with period this will produce an artificial 

correlation with fD. 

Correlation coefficients have been determined for 

the variation of f„ with magnitude and color residuals and 
Jd 

are given in Table 12. The present study includes 83 

cepheids in the given period range. The correlation 

coefficients found by Sandage and Tammann (1971) are also 

given. They did not include the LMC cepheids in their 

calculation. 

Sandage and Tammann (1971) attribute the lack of 

correlation in the LMC to photometric errors of + 0.05, 
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Table 12. Correlation Coefficients for the Amplitude Defect 
Versus the Magnitude and Color Residuals for the 
Period Range 0.4 0 < Log P < 0.8 6 

Present Sandage and 
Residual Study Tammann (1971) 

A<B> 

o
 
o
 
o
 o

 
C

D
 

U>
 

A ( (B >-(V }) 1 o
 

l_
i 

0. 69 

back-to-front magnitude changes of + 0.04 and differential 

reddening of + 0.06 or AB = + 0.24. Their estimates 

of the first two factors are reasonable. If their estimate 

of the differential reddening is correct, such an effect 

would have been quite noticeable by a correlation of 

A(V) with A((B)-<V)). Since no correlation was found in 

the present study but was by Sandage and Tammann (1968, 

1969) it is possible their cepheids from the Galaxy, SMC 

and M31 are affected by differential reddening. This still 

does not explain why there was a correlation with ffi found 

by them. It must be concluded that the amplitude is not 

a function of position in the instability strip for LMC 

cepheids. Therefore fg is a poor third parameter which 

behaves differently in different galaxies. 
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The Instability Strip 

The instability strip defines the region in the 

color-magnitude (c-m) diagram where evolved stars become 

pulsationally unstable. Figure 8 is the c-m diagram for 

the cepheids of the present study. Most of the cepheids 

fall in a band 0.4 magnitudes in width. There are a few 

cepheids which are either quite blue or red compared with 

most of the cepheids. The redder cepheids have long 

periods whereas the bluer cepheids usually have short 

periods. 

Figure 9 is the same c-m diagram but corrected for 

reddening. The triangles are the long period cepheids of 

Gascoigne (1969) not observed in this study. The 

boundaries of the instability strip have been drawn and 

are of the following form: 

blue edge <V)Q = -11.43(<B )-<V>) + 21.05, 

red edge <V)Q = -11.43(<B>-<V>) + 24.79, 

The slopes are assumed to be the same. They are in excel

lent agreement with the slope of -10.9 found by Sandage and 

Tammann (196 8), 

The unusually red cepheids are HV 877, HV 2285, 

HV 2538, HV 2579, HV 2749, and HV 12505. HV 2749 is in the 

3 0 Doradus complex and was observed by Gascoigne because it 

was known to be highly reddened. HV 2285 and HV 12505 are 

the two closest cepheids to the LMC bar and are actually in 
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the bar. They were included in the study because of their 

long periods. The other cepheids appear in normal areas. 

Cepheids classified as having a sinusoidal light 

curve by Gaposchkin (1970) are marked with an "s" in Figure 

9. These ten cepheids form three distinct groups which are 

identified in Table 13. 

Table 13. HV Numbers of Sinusoidal Cepheids 

Group 1 Group 2 Group 3 

HV 969 HV 2447 HV 5563 

HV 2432 HV 12499 HV 5684 

HV 12218 W 18 W 38 

W 41 

Cepheids in Group 1 have bumps occurring near 

maximum light which tend to round-out the light curves. But 

since the amplitudes are large, these would not normally be 

classified as sinusoidal. 

Group 2 cepheids are a little peculiar in that their 

maxima are not sharp. The slope at rising light is steeper 

than at declining light. Again, the amplitudes are normal 

and, although these may have slightly peculiar light 

curves, they do not appear to be sinusoidal either. 
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Group 3 cepheids appear to have normal sinusoidal 

light curves. Rising and declining light have the same 

slopes and their amplitudes are abnormally small. 

The group numbers have been marked next to the "s" 

in Figure 9. All Group 3 cepheids lie in the faint blue 

part of the diagram. It is here that Iben and Tuggle (1972) 

theoretically find a transition from fundamental to first 

harmonic pulsation. From their Table 1 for a five solar 

mass star (composition X = 0.7, Z = 0.02), the line for the 

transition from fundamental to first harmonic pulsation has 

been drawn in and marked (T). The line marked (^2^ is for 

the transition from first to second harmonic pulsation. 

These lines are probably not valid at the higher luminosi

ties. The conversion from Log L and Log T to the 

observational quantities (V> and (<B)-(V)) were made using 

the following: 

Mbol = 4.77 - 2.5 Log L, 

M. , = M + 0.145 - 0.322 (B - V), 
bol v ' 

Log T = 3.886 - 0.175 (B - V), 

<V) = 18.56 + M , 
o v 

( (B }- (V ) ) q = (B - V) . 

Three of the four stars in Group 3 are very near 

line and the other is not far away considering the size 

of the instability strip, Upon examining the 1128 LMC 
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cepheid light curves published by Gaposchkin (1970) it has 

been found that very few sinusoidal light curves occur 

which would be classified under Group 3. They all have 

short periods. It is believed these sinusoidal light 

curves indicate first harmonic pulsation. 

The absence of cepheids at (V) ̂  13 and 

((B)—(V))o ^ 0.9 is difficult to explain. Pulsation theory, 

at present, does not predict any uneven filling of the 

instability strip. The narrowness of the path occupied by 

the long period cepheids suggests a high degree of 

homogeneity. This is especially significant since 

Gascoigne's sample of long period cepheids covers the 

whole LMC. 



CHAPTER 4 

CONCLUSIONS 

The B,V photometry of 119 cepheids in the LMC has 

brought about five results. First, the cepheids in the 

three regions appear to form a homogeneous sample. Within 

the accuracy of the photometry, the properties of the 

cepheids are not a function of position in the LMC. Second, 

a P-L relation has been derived that is consistent with 

previous determinations but having a smaller slope. The 

slope has been found to be dependent on the sample size and 

the distribution of periods in the sample. Third, color 

is found to be a function of the natural dispersion of the 

P-L relation for only the long period cepheids. The 

amplitude is found not to be a function of the natural 

dispersion in the P-L relation. Fourth, the instability 

strip may contain short period cepheids pulsating in differ

ent modes. Fifth, the long period cepheids do not evenly 

fill the bright end of the strip but occupy a well defined 

path, 

The first result has several implications about the 

field properties of the LMC. There is apparently little 

differential reddening across the field of the LMC outside 

of the bar. Even a small amount, say + 0,05, would have 
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been noticeable either in the two color diagram of the 

photoelectric standards or as a correlation between the 

magnitude and color residuals of the cepheids. But this 

does not give a final answer to the question of dust 

content in the LMC. Perhaps it is because the reddening is 

so small that it needs to be known quite accurately. The 

question of reddening will only be answered when the main 

sequence stars of the field and clusters are observed in 

U, B, and V and when the colors of the background galaxies 

are used to determine the total amount of reddening. 

The homogeneity of the cepheids also implies that 

the chemical compositions are fairly constant. Gascoigne 

(197 4) showed that cepheid luminosities are quite sensitive 

to metal abundances. For a range in metal abundance of 

AZ - 0.015 he found that the luminosities would have a 

range of AV = 0.41, Since the cepheid luminosities in the 

three regions agree within about AV 0.1, differences in 

the metal abundances must be less than AZ = 0,004. 

Although Sandage and Tammann (1971) find the color 

and amplitude to be good third parameters this is definitely 

not true in the LMC according to the third result. What is 

found is that the P-L-C and P-L-A relations are not funda

mental relations for cepheids but rather depend in some way 

on the sample chosen. This result is unfortunate because 

such relations would enable distances to individual cepheids 

to be determined with good accuracy. These relations should 
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not be used in the Galaxy even though they appear valid for 

the calibrating galactic cepheids. These cepheids are 

relatively near the sun and may have little in common with 

distant galactic cepheids. The P-L-C and P-L-A relations 

are currently being used to find the distances to the 

nearest galaxies and to calibrate other methods of 

determining distances to galaxies. Since errors on the 

order of at least a few tenths of a magnitude may be made, 

the extragalactic distance scale and, in the end, the 

Hubble constant may still be considered uncertain. 

The alternative, then, is the P-L relation. But 

this relation is not highly accurate when the sample of 

cepheids is small. This is usually the case for extra

galactic distances where only a few cepheids may be observed 

in any one galaxy. To compound the problem, the slope is 

dependent on the distribution of periods in the sample. 

Since long period cepheids are usually observed in distant 

galaxies, the slope must be assumed and the average zero-

point used to find the distance modulus. This of course 

also assumes the long period cepheids are evenly distributed 

around the P-L relation which they are not according to 

Butler (1971, Figure 3) and Chapter 3 of the present study. 

Despite these uncertainties the use of the P-L relation is 

still the most accurate method of determining extragalactic 

distances when compared to the methods of the brightest 
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blue and red stars, novae, supernovae, luminosities of 

globular clusters and sizes of H II regions. 

The fourth result is one of the reasons for the 

problems found in the second result. The small slope found 

for the P-L relation may be due to the inclusion of short 

period cepheids pulsating in the first harmonic. There is 

a natural selection effect against the inclusion of these 

cepheids in most samples because they appear to be too blue 

and may have small amplitudes. According to Iben and 

Tuggle (1972, p. 441) ". . . the mean period-luminosity 

relationship for a large sample of real Cepheids will have 

a smaller slope than if all Cepheids were pulsating in the 

same mode." Thus when the P-L relation is used the type of 

sample must be considered. 

The systematically brighter, long period cepheids 

do not fit the P-L relation because they are mostly at the 

blue edge of the instability strip. The P-L relation 

assumes the instability strip is evenly filled. This 

explains why Butler (1971, Figure 5) found the residuals 

from the P-L-C relation varied with period. His residuals 

are too bright for cepheids at the blue edge and too faint 

for cepheids at the red edge. A linear P-L-C relation 

cannot allow for these effects. 

It is quite significant that Butler's data for both 

the LMC and SMC reflect the same behavior of the long 

period cepheids as seen in the present study. Figure 1 of 
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Sandage and Tanuriann (1971) also reflects this effect. 

Apparently Butler and Sandage and Tammann did not notice 

this behavior because they plotted the color versus the 

period instead of the actual c-m diagram. The effect is 

probably first seen in Figure 12 of Gascoigne (1969) , but 

the number of cepheids observed was too small for the 

effect to appear real. 

The location of the long period cepheids in the 

instability strip is remindful of an "evolutionary" track. 

Although this may not actually be an evolutionary track, it 

could indicate an extreme narrowing of the instability strip 

at long periods. The turnover of the track to the red at 

the longest periods may again suggest the effects of 

circumstellar dust occurring in increasing amounts as found 

by Feast (1974), Infrared or polarization observations of 

these cepheids would certainly indicate the presence of any 

circumstellar dust. If instead the effect is due to the 

narrowing of the instability strip or an evolutionary track 

this could provide an important method of determining 

distances to long period cepheids. Fitting cepheids of 

a given period onto the track would determine both the 

reddening and the distance. 

Additional observations must be made of the sinu

soidal cepheids. If they continue to group in the same 

section of the instability strip, this would determine the 
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position of the line of transition from fundamental to first 

harmonic mode pulsation. 

The instability strip appears to contain much more 

detail than previously known. It may hold the clues to 

understanding the cepheid instability and the evolution of 

high mass stars. It may also help recalibrate the extra-

galactic distance scale. On the basis of the additional 

observations suggested here, the ideas and conclusions of 

this study will be tested. 
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Finding Chart for Sequence I 



Finding Chart for Sequence III 



Results of 16-inch Photometry 

Sequence Number V m. e. B-V m. e. U-B m • G • # Obs./# Nights 

1 18 11.573 . Oil 0.752 . 008 0. 290 . 012 10/4 

19 10.650 . 008 0.575 . 010 0.129 . 009 10/4 

20 9,926 , 008 1. 088 . 008 0.950 . 015 11/4 

21 12.762 . 027 0.711 . 022 0.327 . 038 13/4 

3 1 10.216 . 003 0. 210 . 011 0.132 .015 6/3 

2 9.308 .006 1. 286 . 005 1.340 .030 6/3 

3 10,451 . Oil 0.245 . 009 0.106 . 009 6/3 

4 10,868 , 011 0. 327 . 010 0.069 , 017 6/3 



Results of 36- and 60-

Sequence Number V m.e. B-V 

2 
3 
4 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
2 0  
2 2  
23 
25 
26 
27 
2 8  
29 
30 

3 24 
26 
32 
34 
40 

.313 .024 -.131 

.978 .057 .022 

.913 .001 1.645 

.647 .015 -.115 

.993 .009 -.164 

.587 .054 -.134 

.012- .001 -.158 

.500 .118 -.046 

.813 .001 -.127 

.539 .012 -.064 

.701 .043 .495 

.473 -.037 

.066 -.053 

.716 -.407 

.965 .013 -.048 

.566 .003 .738 

.661 .007 .571 

.918 ,006 1.084 

.438 .013 .598 
,531 .006 .285 
,245 .045 1.815 
,987 .011 1,828 
,503 .002 .854 
,895 .002 -.199 
.592 ,019 -.158 
,043 ,658 

,591 ,005 .485 
,691 .014 1,380 
,558 ,048 ,056 
,412 .011 ,624 
.796 .210 1,592 

13 
12 
13 
13 
15 
16 
15 
15 
15 
16 
17 
16 
16 
16 
14 
11 
10 
9 
11 
12 
13 
13 
14 
14 
17 
17 

14 
16 
15 
15 
14 

Photometry 

m.e. U-B m.e. # Nights 

009 -.773 .022 
005 -.075 . 031 
018 1. 208 . 029 
019 -.573 . 047 
004 -.675 .014 
007 -.623 . 003 
000 -.707 . 030 
056 -.767 .107 
016 -.559 . 040 
009 -.532 . 000 
170 -.147 .421 

-.695 
-.637 
-.561 

017 -.766 . 004 
001 . 232 . 008 
002 . 076 . 023 
005 . 851 . 015 
006 . 097 . 012 
008 .313 . 027 
013 1. 997 .006 
004 1.842 . 086 
015 .418 . 003 
010 -.862 . 001 
016 -.507 .054 

.217 

008 . 028 .003 
024 .415 . 064 
050 -.578 . Oil 
022 . 026 . 033 
212 1, 578 .149 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
1 
1 
1 
2 
3 
5 
4 
3 
3 
2 
2 
2 
2 
2 
1 

3 
2 
3 
3 
3 



Results of 36- and 60-inch Photometry—Continued 

Sequence Number V m.e. B-V m.e. U~B m.e. # Nights 

41 14.413 . 012 .707 . 010 . 035 . 009 3 
42 14.279 . 004 1. 048 . 021 .707 . 036 3 
43 15.319 . 018 1. 094 . 007 .777 .110 3 
44 15,641 . 009 1. 421 . 035 . 970 . 083 3 
45 16.180 , 010 .892 . 022 . 485 . 025 2 
46 16.001 -.006 -.766 1 
47 16,188 . 006 . 954 . 001 .329 . 083 2 
49 16.545 . 042 1.481 . 076 .744 .139 2 
52 17,329 , 041 -.495 1 
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V and B Magnitudes for Cepheids in Region I, CTIO 

J .  D .  
H V  8 7 6  

2  4 4 1  0 0 0  

V  

6 2 2 . 6 7 1  1 3 . 9 0  
6 2 2 . 8 3 9  1 3 . 9 3  
6 2 3 . 6 7 9  1 4 . 0 2  
6 2 3 . 7 9 5  1 4 . 0 3  
6 2 9 . 6 5 9  1 3 . 1 6  

6 2 9 . 7 9 7  1 2 . 9 5  
6 3 0 . 6 3 7  1 3 . 2 0  
6 3 3 . 7 5 2  1 3 . 2 3  
6 3 5 . 6 2 6  1 3 . 4 6  
6 3 5 . 7 9 5  1 3 . 4 8  

6 4 8 . 5 8 0  1 3 . 9 3  
6 4 8 . 7 2 2  1 3 . 9 4  
6 4 9 . 5 9 3  1 3 . 3 1  
6 4 9 . 7 2 0  1 3 . 2 4  
6 5 0 . 6 0 7  1 3 . 1 0  

H V  6 6 6  H V  2 2 3 5  

V  V  

1 3 . 7 2  1 4 . 9 5  
1 3 . 8 8  1 4 . 9 9  
3  3 . 7 6  1 5 . 2 8  
1 3 . 7 9  1 4 . 4 5  
1 3 . 5 0  1 4 . 8 6  

1 3 . 3 7  1 4 . 9 2  
1 2 . 8 7  1 4 . 9 5  
1 2 . 9 1  1 4 . 3 8  
1 3 . 1 1  1 4 . 7 2  
1 3 . 1 2  1 4 . 7 3  

1 3 . 8 0  1 4 . 3 2  
1 3 . 7 5  .  1 4 . 3 3  
1 3 . 7 0  1 4 . 5 7  
1 3 . 6 4  1 4 . 4 6  
1 3 . 6 6  1 4 . 5 2  

H V  2 2 5 4  H V  2 8 8 4  

V  V  

1 5 . 7 2  1 4 . 3 0  
1 5 . 9 1  1 4 . 4 8  
1 6 . 0 5  1 4 . 5 3  
1 5 . 9 2  1 4 . 5 4  
1 5 . 8 5  1 4 . 3 0  

1 5 . 8 7  1 4 . 2 1  
1 6 . 1 4  1 4 . 3 1  
1 5 . 9 7  1 4 . 8 1  
1 5 . 8 2  1 4 . 9 4  
1 5 . 8 2  1 4 . 8 6  

1 5 . 8 0  1 4 . 6 4  
1 5 . 9 4  1 4 . 4 9  
1 6 . 1 2  1 4 . 6 3  
1 6 . 0 7  1 4 . 8 2  
1 5 . 2 6  1 4 . 8 6  

H V  5  5 1 4  H V  5  5 3 0  

V  V  

1 5 . 7 9  1 6 . 0 5  
1 6 . 1 5  1 5 . 9 9  
1 6 . 3 0  1 6 . 1 0  
1 6 . 0 0  1 6 . 1 3  
1 5 . 9 7  1 5 . 7 8  

1 6 . 0 9  1 6 . 0 5  
1 5 . 2 8  1 6 . 0 7  
1 5 . 4 6  1 6 . 0 4  
1 6 . 2 2  1 5 . 7 0  
1 6 . 0 8  1 5 . 6 0  

1 5 . 8 4  1 5 . 0 6  
1 5 . 9 0  1 5 . 2 2  
1 6 . 2 8  1 5 . 7 0  
1 6 . 2 5  1 5 . 9 2  
1 5 . 2 6  1 5 . 9 8  

6 5 0 . 7 5 0  1 3 . 0 9  
6 5 1 . 6 0 5  1 3 . 0 8  
6 5 1 . 7 8 5  1 3 . 0 9  
6 5 2 . 6 0 7  1 3 . 2 3  
6 5 2 . 8 0 6  1 3 . 1 0  

1 3 . 8 8  1 4 . 6 6  
1 3 . 7 5  1 4 . 9 4  
1 3 . 7 8  1 4 . 7 4  
1 3 . 8 4  1 4 . 9 7  
1 3 . 8 6  1 4 . 9 5  

1 5 . 3 7  1 5 . 0 2  
1 5 . 7 7  1 5 . 0 0  
1 5 . 8 3  1 4 . 9 8  
1 6 . 0 5  1 4 . 9 1  
1 6 . 1 6  1 4 . 7 4  

1 5 . 0 5  1 5 . 9 5  
1 5 . 8 9  1 5 . 9 3  
1 5 . 8 3  1 5 . 3 3  
1 6 . 1 7  1 5 . 4 2  
1 6 . 3 7  1 5 . 6 1  

6 5 3 . 5 9 7  1 3 . 0 2  
6 5 3 . 6 7 1  1 3 . 1 1  
6 5 4 . 6 0 5  1 3 . 2 8  
6 5 4 . 7 0 3  1 3 . 2 0  

1 3 . 4 4  1 4 . 8 0  
1 3 . 4 3  1 4 . 9 4  
1 2 . 7 7  1 4 . 7 0  
1 2 . 7 4  1 4 . 6 1  

1 4 . 9 3  1 4 . 4 0  
1 5 . 3 4  1 4 . 2 8  
1 5 . 8 0  1 4 . 4 5  
1 5 . 7 2  1 4 . 4 0  

1 5 . 2 0  1 5 . 7 9  
1 5 . 0 7  1 5 . 9 2  
1 5 . 7 6  1 6 . 0 7  
1 6 . 0 3  1 6 . 0 3  



V and B Magnitudes for Cepheids in Region I, CTIO--Continued 

J  .  D .  
H V  8 7 6  

2  4 4 1  0 0 0  

B  

6 2 2 . 6 8 2  1 5 . 0 5  
6 2 2 . 8 3 9  1 5 . 2 1  
6 2 3 . 7 1 4  1 5 . 1 3  
6 2 3 . 8 0 7  1 4 . 9 5  
6 2 9 . 8 1 0  1 3 . 4 4  

H V  8 6 6  H V  2 2 3 5  

B  B  

1 5 . 0 2  1 5 . 9 0  
1 4 . 8 1  1 5 . 8 4  
1 4 . 9 5  1 6 . 0 0  
1 4 . 8 0  1 6 . 0 4  
1 3 . 9 2  1 5 . 5 5  

H V  2 2 5 4  H V  2 8 8 4  

B  B  

1 6 . 1 7  1 5 . 1 4  
1 6 . 0 5  1 5 . 0 3  
1 6 . 4 8  1 5 . 3 3  
1 6 . 6 0  1 5 . 2 3  
1 6 . 6 6  1 4 . 9 4  

H V  5 5 1 4  H V  5 5 3 0  

B  B  

1 6 . 6 1  1 6 . 6 1  
1 6 . 6 2  1 6 . 7 4  
1 6 . 9 6  1 6 . 5 9  
1 7 . 4 1  1 7 . 0 7  
1 7 . 1 4  1 6 . 6 6  

6 3 3 . 7 0 9  1 4 . 1 3  
6 3 5 . 6 4 2  1 4 . 4 5  
6 3 5 . 8 1 2  1 4 . 3 1  
6 4 8 . 5 6 8  1 4 . 9 2  
6 4 8 . 7 0 9  1 4 . 8 0  

1 5 . 1 3  1 4 . 8 7  
1 3 . 7 0  1 5 . 3 5  
1 3 . 6 7  1 5 . 2 4  
1 4 . 8 6  1 4 . 6 5  
1 4 . 9 5  1 4 . 7 7  

1 6 . 5 2  1 5 . 5 1  
1 6 . 0 1  1 5 . 9 2  
1 6 . 2 8  1 6 . 0 2  
1 6 . 3 7  1 5 . 2 7  
1 6 . 5 4  1 5 . 3 7  

1 5 . 8 1  1 6 . 7 1  
1 6 . 6 4  1 5 . 9 6  
1 6 . 7 6  1 6 . 1 7  
1 6 . 4 6  1 5 . 5 2  
1 6 . 4 6  1 5 . 5 7  

6 4 9 . 5 8 2  1 3 . 9 7  
6 4 9 . 7 0 6  1 3 . 4 4  
6 5 0 . 5 9 5  1 3 . 2 9  
6 5 0 . 7 3 8  1 3 . 5 6  
6 5 1 . 7 7 0  1 3 . 4 0  

1 4 . 7 1  1 5 . 0 0  
1 4 . 8 9  1 4 . 9 2  
1 4 . 7 5  1 5 . 3 0  
1 4 . 9 5  1 5 . 2 6  
1 4 . 8 1  1 5 . 7 4  

1 6 . 5 2  1 5 . 6 3  
1 6 . 6 3  1 5 . 8 2  
1 5 . 5 2  1 5 . 8 6  
1 5 . 8 0  1 6 . 1 1  
1 6 . 3 1  1 6 . 0 7  

1 6 . 9 6  1 6 . 3 0  
1 6 . 8 3  1 6 . 1 5  
1 5 . 7 5  1 6 . 8 0  
1 5 . 6 1  1 6 . 6 9  
1 6 . 6 5  1 5 . 8 3  

6 5 2 . 5 9 5  
6 5 2 . 7 9 2  
6 5 3 . 6 0 8  
6 5 3 . 6 8 3  
6 5 4 . 5 9 3  

1 3 . 5 6  
1 3 . 4 5  
1 3 . 7 7  
1 3 .  5 9  
1 3 .  8 4  

1 4 . 6 9  
1 4 . 8 2  
1 4 . 0 7  
1 3 . 8 3  
1 3 . 0 1  

1 6 . 2 3  
1 5 . 7 2  
1 6 . 0 8  
1 5 . 4 2  
1 5 . 1 8  

1 6 . 5 2  
1 6 . 3 9  
1 5 . 6 1  
1 5 . 3 9  
1 6 . 1 5  

1 5 . 5 8  
1 5 . 5 8  
1 4 . 7 3  
1 4 . 7 1  
1 4 . 9 2  

1 6 . 9 8  
1 6 . 9 9  
1 5 . 4 2  
1 5 . 5 8  
1 6 . 4 0  

1 5 . 8 4  
1 6 . 1 2  
1 6 . 6 1  
1 6 . 6 8  
1 6 . 6 7  

6 5 4 . 6 9 0  1 4 . 1 2  1 3 . 0 6  1 5 . 4 9  1 6 . 2 2  1 6 . 5 0  1 6 . 9 5  

o 



V and B Magnitudes for Cepheids in Region I, CTIO—Continued 

J .  D .  

2  4 4 1  0 0 0  

6 2 2 . 6 7 1  
6 2 2  .  8 3 9  
6 2 3 . 6 7 9  
6 2 3 . 7 9 5  
6 2 9 . 6 5 9  

6 2 9 . 7 9 7  
6 3 0 . 6 3 7  
6 3 3 . 7 5 2  
6 3 5 . 6 2 6  
6 3 5 . 7 9 5  

6 4 8 . 5 8 0  
6 4 8 . 7 2 2  
6 4 9 . 5 9 3  
6 4 9 . 7 2 0  
6  5  0 . 6 0 7  

6 5 0 . 7 5 0  
6 5 1 . 6 0 5  
6 5 1 . 7 8 5  
6 5 2 . 6 0 7  
6 5 2 . 8 0 6  

6  5  3 . 5 9 7  
6 5 3 . 6 7 1  
6 5 4 . 6 0 5  
6 5 4 . 7 0 3  

H V  5 5 3 1  H V  5 5 3 3  H V  5 5 3 6  H V  5 5 4 1  H V  5 5 7 9  H V  5 5 9 4  H V  6 0 9 8  

1 5 . 5 8  
1 5 . 5 5  
1 5 . 6 3  
1 5 .  6 9  
1 5 . 0 5  

1 5 .  2 4  
1 5 . 4 8  
1 5 . 4 2  
1 5 . 7 4  
1 5 . 8 2  

1 5 . 3 8  
1 5 . 3 2  
1 5 . 8 5  
1 5 . 7 7  
15. 82. 

1 5 . 9 5  
1 5 . 1 5  
1 5 . 0 7  
1 5 . 4 5  
1 5 .  5 7  

1 5 . 4 9  
1 5 . 7 3  
1 5 .  8 0  
1 5 . 6 8  

1 5 . 9 7  
1 6 . 0 7  
1 5 . 3 5  
1 5 . 6 5  
1 5 . 3 2  

1 5  . 4 4  
1 5 . 8 9  
1 5 . 9 4  
1 5 . 6 2  
1 5 . 6 7  

1 5  . 7 6  
1 5 . 9 6  
1 5 . 9 3  
1 6 . 0 3  
1 5 . 4 7  

1 5  . 4 6  
1 5 . 7 7  
1 6 . 1 1  
1 6 . 0 5  
1 5 . 8 8  

1 5 . 3 1  
15.46 
1 5 . 8 3  
1 5 . 8 7  

V  

1 6 . 1 2  
1 6 . 2 4  
1 6 .  7 4  
1 6 . 2 1  
1 5 . 4 9  

1 5 . 8 3  
1 6 . 1 1  
1 6 . 2 1  
1 5 .  8 6  
1 6 . 0 4  

1 5 . 8 8  
1 5 . 6 7  
16.08 
1 6 . 2 2  
1 6 .  2 7  

1 6 .  3 7  
1 5 . 8 5  
1 6 . 1 1  
1 6 . 0 5  
1 6 . 4 5  

1 6 . 2 5  
1 6 . 0 3  
1 5 . 6 5  
1 5 . 9 1  

1 5 . 5 6  
1 5  . 7 3  
1 5 . 9 4  
1 6  . 3 0  
16.2 6 

1 6 . 2 5  
1 5 . 4 4  
1 5 . 7 7  
1 5 . 0 4  
1 5 . 1 5  

1 6 . 2 1  
1 5 . 9 4  
1 5 . 4 9  
1 5 . 5 6  
1 5 . 9 0  

1 6 . 1 8  
1 5 . 6 1  
1 4  . 9 8  
1 5  .  5 6  
1 5 . 9 2  

1 6 . 0 8  
1 6 . 1 9  
1 5 . 1 9  
1 5 . 2 9  

V  

16.01  
1 6 . 1 9  
1 5 . 5 3  
1 5 .  3 7  
1 5 . 4 9  

1 5 . 5 8  
1 5 . 7 5  
1 5 . 7 1  
1 5 .  9 9  
16. 00 

1 5 . 9 6  
1 6 . 0 6  
1 6 .  0 0  
1 6 . 0 7  
1 5 . 2 6  

1 5 . 3 7  
1 5 . 5 2  
1 5 . 6 4  
1 5 . 8 2  
1 5 . 9 2  

1 5 . 6 3  
1 6 . 2 7  
1 5 . 6 1  
1 5 . 6 8  

1 4 . 3 9  
1 4 . 4 2  
1 4 . 5 9  
1 4  . 5 1  
1 4 .  5 9  

1 4  .  5 4  
1 4 . 4 4  
1 3 . 9 3  
1 4 . 1 2  
1 4 . 0 3  

1 4 .  0 4  
1 3 * 9 2  
1 3 . 8 2  
1 3 . 7 4  
1 3 . 6 6  

1 3 . 9 8  
1 3 . 9 7  
1 3 . 9 7  
1 4 . 0 6  
1 4 . 1 2  

1 4 . 2 0  
1 4 . 1 4  
1 4 . 1 4  
1 4 . 1 5  

V  

1 3 . 2 0  
1 3 . 2 7  
13.33 
1 3 . 2 7  
1 3 . 3 8  

1 3 . 3 5  
1 3 . 2 9  
1 2 . 7 6  
1 2 . 9 0  
1 2 . 6 9  

1 3 . 3 6  
1 3 . 3 7  
1 3 . 3 8  
1 3 . 3 8  
1 3 . 3 0  

1 3 . 4 9  
1 3 . 3 4  
1 3 . 3 5  
1 3 . 5 5  
1 3 . 4 2  

1 3 . 2 4  
1 3 . 3 5  
1 3 . 3 0  
1 3 . 1 1  



V and B Magnitudes for Cepheids in Region I, CTIO--Continued 

J .  D .  
H V  5 5 3 1  

2 4 41 000 

B  

6 2 2 . 6 8 2  1 5 . 7 7  
6 2 2 . 8 3 9  1 5 . 6 7  
6 2 3 . 7 1 4  1 6 . 1 6  
6 2 3 . 8 0 7  1 6 . 1 1  
6 2 9 . 8 1 0  1 5 . 4 9  

H V  5 5 3 3  H V  5 5 3 6  

B  B  

1 6 . 7 2  1 7 . 4 0  
1 6 . 6 2  1 7 . 0 5  
1 6 . 0 0  1 7 . 3 7  
1 6 . 0 7  1 7 . 5 2  
1 6 . 0 1  1 6 . 0 4  

H V  5 5 4 1  H V  5 5 7 9  

S 3 

1 6 . 0 3  1 6 . 6 0  
1 6 . 1 3  1 7 . 2 4  
1 6 . 6 7  1 5 . 8 9  
1 6 . 8 0  1 5 . 9 0  
1 7 . 0 9  1 6 . 5 0  

H V  5 5 9 4  H V  6 0 9 8  

B  B  

1 5 . 5 1  1 4 . 2 9  
1 5 . 7 1  1 4 . 0 6  
1 5 . 6 6  1 4 . 2 4  
1 5 . 5 9  1 4 . 1 6  
1 5 . 6 9  1 3 . 9 7  

6 3 3 . 7 0 9  1 6 . 1 2  
6 3 5 . 6 4 2  1 6 . 2 7  
6 3 5 . 8 1 ?  1 6 . 4 6  
6 4 8 . 5 6 8  1 5 . 9 3  
6 4 8 . 7 0 9  1 5 . 8 9  

1 6 . 3 0  1 7 . 1 3  
1 5 . 8 7  1 6 . 8 1  
1 5 . 9 5  1 6 . 7 3  
1 6 . 5 9  1 6 . 7 6  
1 6 . 5 0  l b . 2 2  

1 7 . 4 1  1 6 . 2 7  
1 5 . 4 9  1 6 . 7 0  
1 5 . 6 4  1 6 . 6 5  
1 7 . 3 7  1 6 . 5 0  
1 7 . 0 4  1 6 . 8 0  

1 4 . 5 3  1 4 . 5 0  
1 4 . 8 6  1 3 . 3 1  
1 4 . 9 9  1 3 . 3 0  
1 4 . 5 2  1 4 . 2 1  
1 4 . 5 9  1 4 . 3 5  

6 4 9 . 5 8 2  1 6 . 3 0  
6 4 9 . 7 0 6  1 6 . 3 3  
6 5 0 . 5 9 5  1 6 , 5 2  
6 5 0 . 7 3 8  1 6 . 5 1  
6 5 1 . 7 7 0  1 5 . 5 4  

1 6 . 5 6  1 7 . 0 0  
1 6 . 5 1  1 6 . 8 7  
1 5 . 8 2  1 7 . 6 2  
1 6 . 0 5  1 6 . 9 1  
1 6 . 5 0  1 6 . 6 5  

1 6 . 2 0  1 7 . 0 0  
1 6 . 2 2  1 6 . 8 3  
1 7 . 0 8  1 5 . 7 5  
1 6 . 9 5  1 6 . 0 1  
1 5 . 5 1  1 6 . 4 2  

1 4 . 6 2  1 4 . 1 6  
1 4 . 5 4  1 4 , 2 6  
1 4 . 4 4  1 4 . 3 0  
1 4 . 6 1  1 4 . 4 0  
1 4 . 6 1  1 4 . 0 8  

6 5 2 . 5 9 5  
6 5 2 . 7 9 2  
6 5 3 . 6 0 8  
6 5 3 . 6 8 3  
6 5 4 . 5 9 3  

1 5 . 8 8  
1 6 . 3 5  
1 6 . 5 0  
1 6 .  3 6  
1 6 . 3 1  

1 6 . 7 0  
1 6 . 5 4  
1 6 . 0 3  
16.28 
1 6 . 3 1  

1 6 . 6 1  
1 6 .  8 3  
1 7 . 2 4  
1 7 . 2 3  
1 6 . 3 6  

1 6 . 4 8  
1 6 . 4 3  
1 6 . 6 5  
1 7 . 0 2  
1 5 . 6 7  

1 6 . 7 0  
1 6 . 6 2  
1 6 . 6 7  
1 7 . 0 2  
1 6 . 1 9  

1 4 . 7 6  
1 4 .  9 4  
1 5 . 0 6  
1 4  . 9 5  
1 5 . 4 2  

1 4 . 2 5  
1 4 . 1 2  
1 3 . 9 2  
1 3 . 8 0  
1 3 . 9 9  

6 5 4 . 6 9 0  1 6 . 6 7  1 6 . 2 6  1 6 . 4 2  1 5 . 8 5  1 6 . 3 4  1 5 . 2 9  1 4 . 0 3  

NJ 



V and B Magnitudes for Cepheids in Region I, CTIO--Continued 

J  .  D .  
H V  6 0  

2  4 4 1  0 0 0  

V  

6 2 2 . 6 7 1  1 6 . 3 2  
6 2 2 . 8 3 9  1 6 . 5 0  
6 2 3 . 6 7 9  1 6 . 0 2  
6 2 3 . 7 9 5  1 5 . 5 1  
6 2 9 . 6 5 9  1 5 . 8 2  

H V  1 2 2 1 7  H V  1 2 2 1 8  

V  V  

1 5 . 3 4  1 4 . 7 4  
1 5 . 3 1  1 4 . 8 6  
1 5 . 5 3  1 4 . 9 5  
1 5 . 5 8  1 4 . 7 6  
1 5 . 2 1  1 4 . 7 7  

H V  1 2 2 1 9  H V  1 2 2 2 2  

V  V  

1 5 . 9 7  1 6 . 2 4  
1 6 . 1 9  1 6 . 2 4  
1 6 . 4 3  1 6 . 5 2  
1 6 . 3 9  1 6 . 4 9  
1 6 . 4 0  1 6 . 5 6  

H V  1 2 2 2 3  H V  1 2 2 2 4  

V  V  

1 5 . 7 2  1 6 . 0 5  
1 5 . 9 1  1 5 . 9 1  
1 6 . 3 0  1 5 . 7 1  
1 6 . 0 9  1 5 . 5 8  
1 6 . 2 0  1 5 . 3 2  

6 2 9 . 7 9 7  1 5 . 8 7  
6 3 0 . 6 3 7  1 6 . 2 2  
6 3 3 . 7 5 2  1 6 . 5 3  
6 3 5 . 6 2 6  1 6 . 3 6  
6 3 5 . 7 9 5  1 6 . 2 7  

1 5 . 1 8  1 4 . 7 7  
1 5 . 3 5  1 4 . 8 0  
1 5 . 3 5  1 5 . 1 4  
1 5 . 6 6  1 5 . 3 9  
1 5 . 4 6  1 5 . 0 6  

1 6 . 2 9  1 6 . 4 1  
1 6 . 3 3  1 5 , 9 2  
1 6 . 3 9  1 5 . 7 4  
1 6 . 2 2  1 6 . 4 6  
1 5 . 6 2  1 6 . 2 3  

1 6 . 4 1  1 5 . 5 8  
1 6 . 3 7  1 5 . 9 2  
1 6 . 1 4  1 5 . 9 1  
1 6 . 3 1  1 5 . 6 2  
1 6 . 1 9  1 5 . 3 5  

6 4 8 . 5 8 0  1 5 . 8 8  
6 4 8 . 7 2 2  1 5 . 6 7  
6 4 9 . 5 9 3  1 6 . 2 8  
6 4 9 . 7 2 0  1 6 . 4 9  
6 5 0 . 6 0 7  1 6 . 0 2  

1 5 . 3 1  1 5 . 0 3  
1 5 . 2 5  1 4 . 9 6  
1 5 . 5 2  1 5 . 1 1  
1 5 . 5 0  1 5 . 0 7  
1 5 . 2 6  1 5 . 3 6  

1 5 . 6 0  1 6 . 0 6  
1 5 . 6 0  1 5 . 8 6  
1 6 . 1 2  1 6 . 5 8  
1 6 . 2 2  1 6 . 3 3  
1 6 . 3 6  1 6 . 5 4  

1 6 . 4 9  1 5 . 5 6  
1 6 . 4 5  1 5 . 4 9  
1 5 . 8 9  1 6 . 2 4  
1 5 . 7 7  1 5 . 8 5  
1 6 . 2 7  1 6 . 1 4  

6 5 0 . 7 5 0  1 5 . 9 2  
6 5 1 . 6 0 5  1 6 . 4 6  
6 5 1 . 7 8 5  1 6 . 0 3  
6 5 2 . 6 0 7  1 6 . 2 5  
6 5 2 . 8 0 6  1 6 . 7 9  

1 5 . 0 8  1 5 . 5 0  
1 5 . 0 3  1 5 . 3 5  
1 5 . 1 7  1 5 . 4 3  
1 5 . 3 1  1 5 . 0 4  
1 5 . 5 7  1 5 , 1 5  

1 6 . 5 7  1 6 . 6 1  
1 5 . 6 3  1 6 . 0 0  
1 5 . 5 4  1 5 . 9 1  
1 5 . 8 6  1 6 . 2 9  
1 5 . 8 6  1 6 . 2 8  

1 6 . 2 9  1 6 . 1 8  
1 6 . 5 5  1 5 . 5 2  
1 6 . 4 1  1 5 . 6 1  
1 5 . 9 3  1 5 . 9 3  
1 6 . 0 0  1 5 . 9 6  

6 5 3 . 5 9 7  1 5 . 4 9  
6 5 3 . 6 7 1  1 5 . 5 5  
6 5 4 . 6 0 5  1 6 . 3 1  
6 5 4 . 7 0 3  1 6 . 1 6  

1 5 . 5 6  1 4 . 5 6  
1 5 . 3 1  1 4 . 6 9  
1 4 . 8 2  1 4 . 7 9  
1 4 . 6 4  1 4 . 6 1  

1 6 . 0 8  1 6 . 4 3  
1 6 . 3 9  1 6 . 5 5  
1 6 . 2 7  1 5 . 9 1  
1 6 . 1 6  1 5 . 8 3  

1 6 . 2 5  1 6 . 2 5  
1 6 . 1 9  1 5 . 7 0  
1 6 . 1 9  1 5 . 8 0  
1 6 . 4 6  1 5 . 4 3  



V and B Magnitudes for Cepheids in Region I, CTIO--Continued 

J .  D .  
H V  6 0 9 9  

2  4 4 1  0 0 0  

B  

6 2 2 . 6 8 2  1 6 . 9 7  
6 2 2 . 8 B 9  1 7 . 0 5  
6 2 3 . 7 1 4  1 6 . 4 4  
6 2 3 . 8 0 7  1 5 . 9 7  
6 2 9 . 8 1 0  1 6 . 5 8  

H V  1 2 2 1 7  H V  1 2 2 1 8  

E  B  

1 6 . 1 7  1 5 . 5 4  
1 6 . 1 3  1 5 . 3 4  
1 6 . 4 8  1 6 . 0 0  
1 6 . 6 8  1 5 . 8 3  
1 6 . 0 8  1 5 . 5 2  

H V  1 2 2 1 9  H V  1 2 2 2 2  

B  B  

1 7 . 0 1  1 7 . 0 1  
1 6 . 7 6  1 6 . 8 7  
1 7 . 0 9  1 7 . 0 5  
1 7 . 0 2  1 7 . 2 1  
1 7 . 1 4  1 7 . 3 8  

H V  1 2 2 2 3  H V  1 2 2 2 4  

£ b 

1 6 . 5 3  1 6 . 8 0  
1 6 . 4 2  1 6 . 5 4  
1 6 . 8 8  1 6 . 1 4  
1 7 . 0 7  1 6 . 1 4  
1 6 . 9 6  1 6 . 1 9  

6 3 3 . 7 0 9  1 6 . 4 5  
6 3 5 . 6 4 2  1 6 . 8 6  
6 3 5 . 8 1 2  1 7 . 1 5  
6 4 8 . 5 6 8  1 6 . 2 9  
6 4 8 . 7 0 9  1 6 . 5 0  

1 6 . 4 1  1 5 . 9 9  
1 6 . 5 9  1 5 . 9 6  
1 6 . 4 4  1 5 . 9 9  
1 6 . 2 5  1 5 . 7 8  
1 6 . 3 4  1 5 . 7 1  

1 6 . 2 7  1 6 . 4 1  
1 6 . 7 5  1 6 . 9 7  
1 6 . 8 7  1 7 . 2 1  
1 6 . 0 9  1 6 . 2 5  
1 6 . 1 8  1 6 . 3 4  

1 7 . 2 2  1 6 . 3 7  
1 7 . 4 0  1 5 . 9 6  
1 7 . 1 5  1 6 . 0 2  
1 7 . 1 5  1 6 . 2 1  
1 7 . 2 5  1 6 . 2 6  

6 4 9 . 5 8 2  1 6 . 9 1  
6 4 9 . 7 0 6  1 7 . 2 8  
6 5 0 . 5 9 5  1 6 . 9 4  
6 5 0 . 7 3 8  1 6 . 2 4  
6 5 1 . 7 7 0  1 6 . 8 9  

1 6 . 5 2  1 5 . 8 6  
1 6 . 2 9  1 5 . 9 8  
1 6 . 1 7  1 6 . 4 0  
1 5 . 5 6  1 6 . 4 8  
1 5 . 9 7  1 6 . 1 4  

1 7 . 0 4  1 7 . 0 0  
1 6 . 7 5  1 6 . 6 7  
1 7 . 3 8  1 7 . 1 2  
1 7 . 2 7  1 7 . 3 1  
1 5 . 6 1  1 6 . 2 4  

1 6 . 3 4  1 6 . 7 1  
1 6 . 4 4  1 6 . 7 1  
1 6 . 8 0  1 6 . 9 8  
1 7 . 1 5  1 6 . 9 1  
1 6 . 9 3  1 6 . 1 0  

6 5 2 . 5 9 5  1 7 . 1 8  
6 5 2 . 7 9 2  1 7 . 2 4  
6 5 3 . 6 0 8  1 5 . 6 5  
6 5 3 . 6 8 3  1 5 . 7 7  
6 5 4 . 5 9 3  1 6 . 5 3  

6 5 4 . 6 9 0  1 6 . 8 5  

1 6 . 2 7  1 5 . 9 9  
1 6 . 2 7  1 5 . 7 6  
1 6 . 7 1  1 5 . 3 8  
1 6 . 3 6  1 5 . 0 2  
1 5 . 4 2  1 5 . 2 2  

1 5 . 6 0  1 5 . 3 9  

1 6 . 7 9  1 6 . 7 0  
1 6 . 7 8  1 6 . 8 3  
1 7 . 1 1  1 7 . 3 7  
1 6 . 9 7  1 6 . 8 7  
1 6 . 9 8  1 6 . 0 3  

1 6 . 6 3  1 6 . 1 4  

1 6 . 2 7  1 6 . 7 9  
1 6 . 3 5  1 6 . 8 7  
1 7 . 0 5  1 7 . 3 7  
1 7 . 0 7  1 6 . 7 8  
1 6 . 9 2  1 5 . 8 8  

1 7 . 2 6  1 6 . 0 7  



V and B Magnitudes for Cepheids in Region I, CTIO—Continued 

J .  D .  
H V  1 2 2 2 5  H V  1 2 2 2 6  1 2 2 3 5  H V  1 2 2 3 7  H V  1 2 2 4 0  H V  1 2 2 4 1  H V  1 2 4 4 4  

2  4 4 1  0 0 0  

b 2  2 . 6  7 1  1 6 .  1 6  
6 2 2 . 8 3 9  1 6 . 0 3  
6 2 3 . 6 7 9  1 6 . 2 2  
6 2 3 . 7 9 5  1 6 . 2 1  
6 2 9 . 6 5 9  1 6 . 2:8 

1 5 . 5 6  1 5 . 4 4  
1 5 . 7 3  1 5 . 6 5  
1 5 . 7 8  1 5 . 8 6  
1 5 . 9 2  1 5 . 9 6  
1 5 . 1 2  1 5 . 6 0  

1 5 . 9 0  1 6 . 2 8  
1 5 . 7 3  1 6 . 2 8  
1 6 . 0 2  1 6 . 0 5  
1 5 . 8 8  1 5 . 6 9  
1 5 . 4 5  1 6 . 0 1  

1 5 . 8 3  1 5 . 6 8  
1 5 . 7 6  1 6 . 0 3  
1 6 . 0 5  1 6 . 3 9  
1 6 . 3 0  1 6 . 2 1  
1 5 . 7 1  1 6 . 1 6  

6 2 9 . 7 9 7  1 6 . 2 5  
6 3 0 . 6 3 7  1 6 . 4 5  
6 3 3 . 7 5 2  1 6 . 3 6  
6 3 5 . 6 2 6  1 6 . 3 6  
6 3 5 . 7 9 5  1 6 . 3 1  

1 5 . 4 4  1 5 . 7 9  
1 5 . 7 5  1 5 . 9 2  
1 5 . 5 5  1 5 . 9 7  
1 5 . 3 9  1 5 . 5 1  
1 5 . 2 8  1 5 . 4 6  

1 5 . 5 4  1 5 . 8 7  
1 5 . 8 2  1 6 . 3 7  
1 5 . 7 1  1 6 . 3 9  
1 5 . 6 2  1 6 . 6 7  
1 5 . 2 8  1 6 . 3 5  

1 5 . 7 9  1 6 . 0 2  
1 6 . 0 7  1 6 . 4 5  
1 5 . 9 1  1 6 . 3 6  
1 6 . 1 7  1 5 . 7 0  
16.00 16.12 

6 4 8 . 5 8 0  1 6 . 2 6  
6 4 8 . 7 2 2  1 6 . 3 1  
6 4 9 . 5 9 3  1 6 . 4 5  
6 4 9 . 7 2 0  1 6 . 0 7  
6 5 0 . 6 0 7  1 6 . 0 6  

1 5 . 7 2  1 5 . 9 2  
1 5 . 5 3  1 5 . 9 0  
1 5 . 7 8  1 5 . 3 1  
1 5 . 6 0  1 5 . 3 9  
1 5 . 4 4  1 5 . 5 8  

1 5 . 6 4  1 6 . 3 5  
1 5 . 6 3  1 6 . 0 6  
1 6 . 1 6  1 6 . 4 9  
1 5 . 9 2  1 5 . 7 7  
1 5 . 5 5  1 6 . 0 6  

1 6 . 0 0  1 5 . 8 0  
1 6 . 1 0  1 5 . 9 0  
1 6 . 2 8  1 6 . 5 8  
1 6 . 0 7  1 6 . 1 8  
1 5 . 8 2  1 6 . 5 8  

6 5 0 . 7 5 0  1 6 . 3 3  
6 5 1 . 6 0 5  1 6 . 5 1  
6 5 1 . 7 8 5  1 6 . 5 5  
6 5 2 . 6 0 7  1 6 . 4 5  
6 5 2 . 8 0 6  1 6 . 1 6  

1 5 . 3 7  1 5 . 7 7  
1 5 . 3 8  1 6 . 0 4  
1 5 . 3 0  1 6 . 0 7  
1 5 . 6 3  1 5 . 7 6  
1 5 . 5 7  1 5 . 1 5  

1 5 . 4 6  1 6 . 2 5  
1 5 . 4 9  1 6 . 2 5  
1 5 . 3 7  1 6 . 7 4  
1 5 . 6 0  1 5 . 4 5  
1 5 . 8 0  1 5 . 8 4  

1 5 . 5 7  1 6 . 5 3  
1 5 . 7 4  1 5 . 8 9  
1 5 . 9 1  1 5 . 6 4  
1 6 . 2 5  1 6 . 1 7  
1 6 . 2 0  1 6 . 2 4  

6 5 3 . 5 9 7  1 6 . 0 8  
6 5 3 . 6 7 1  1 6 . 1 1  
6 5 4 . 6 0 5  1 5 . 4 7  
6 5 4 . 7 0 3  1 6 . 3 7  

1 5 . 7 1  1 5 . 3 8  
1 5 . 7 0  1 5 . 4 8  
1 5 . 3 3  1 5 . 8 0  
1 5 . 4 6  1 5 . 8 7  

1 5 . 9 1  1 6 . 1 2  
1 5 . 9 2  1 6 . 3 5  
1 5 . 0 6  1 6 . 2 7  
1 5 . 0 5  1 6 . 4 1  

1 6 . 3 4  1 6 . 2 9  
1 6 . 4 3  1 6 . 5 5  
1 5 . 3 6  1 6 . 0 3  
1 5 . 4 3  1 5 . 8 7  



V and B Magnitudes for Cepheids in Region I, CTIO—Continued 

J  .  D .  
H V  1 2 2 2 5  

2 441 000 

B  

6 2 2 . 6 8 2  1 6 . 7 6  
6 2 2 . 8 3 9  1 6 . 3 8  
6 2 3 . 7 1 4  1 6 . 9 6  
6 2 3 . 8 0 7  1 7 . 0 2  
6 2 9 . 8 1 0  1 7 . 0 5  

H V  1 2 2 2 6  H V  1 2 2 3 5  

B  B  

1 6 . 3 1  1 6 . 7 6  
1 6 . 3 8  1 6 . 5 8  
1 6 . 5 9  1 7 . 0 0  
1 6 . 6 0  1 6 . 8 5  
1 6 . 5 0  1 6 . 6 6  

H V  1 2 2 3 7  H V  1 2 2 4 0  

B  B  

1 6 . 4 5  1 6 . 6 0  
1 6 , 4 2  1 6 . 7 8  
1 6 . 4 8  1 6 . 0 7  
1 6 . 5 6  1 6 . 3 7  
1 6 . 5 0  1 6 . 8 3  

H V  1 2 2 4 1  H V  1 2 4 4 4  

B  B  

1 6 . 4 9  1 6 . 1 3  
1 6 . 4 2  1 6 . 1 6  
1 6 . 9 6  1 6 . 9 2  
1 6 . 8 9  1 7 . 0 7  
1 6 . 5 4  1 6 . 4 2  

6 3 3 . 7 0 9  1 7 . 4 6  
6 3 5 . 6 4 2  1 6 . 9 2  
6 3 5 . 8 1 2  1 6 . 8 7  
6 4 8 . 5 6 8  1 7 . 4 2  
6 4 8 . 7 0 9  1 6 . 9 9  

1 6 . 5 6  1 7 . 2 6  
1 6 . 0 1  1 5 . 6 7  
1 6 . 2 1  1 6 . 2 5  
1 6 . 4 1  1 7 . 2 1  
1 6 . 5 0  1 7 . 0 4  

1 6 . 4 5  1 7 . 1 7  
1 6 . 2 7  1 6 . 8 6  
1 5 . 8 4  1 7 . 1 0  
1 6 . 2 9  1 7 . 1 0  
1 6 . 3 6  1 7 . 2 0  

1 6 . 7 9  1 6 . 9 6  
1 7 . 1 9  1 6 . 8 1  
1 6 . 9 1  1 6 . 4 0  
1 6 . 6 7  1 6 . 1 3  
1 6 . 7 2  1 6 . 3 4  

6 4 9 . 5 8 2  1 7 . 0 0  
6 4 9 . 7 0 6  1 6 . 5 1  
6 5 0 . 5 9 5  1 6 . 7 6  
6 5 0 . 7 3 8  1 7 . 0 3  
6 5 1 . 7 7 0  1 6 . 9 8  

1 6 . 6 0  1 5 . 7 2  
1 6 . 5 5  1 5 . 9 5  
1 6 . 2 5  1 6 . 6 8  
1 6 . 0 5  1 6 . 9 1  
1 6 . 3 5  1 6 . 9 8  

1 6 . 7 5  1 7 . 0 0  
1 6 . 7 9  1 6 . 6 3  
1 6 . 3 2  1 6 . 9 8  
1 5 . 8 9  1 7 . 1 9  
1 6 . 0 0  1 7 . 2 5  

1 6 . 9 1  1 6 . 9 6  
1 6 . 9 6  1 6 . 6 3  
1 6 . 4 0  1 7 . 4 9  
1 5 . 9 5  1 7 . 4 4  
1 6 . 3 1  1 5 . 9 0  

6 5 2 . 5 9 5  1 6 . 8 8  
6 5 2 . 7 9 2  1 6 . 5 1  
6 5 3 . 6 0 8  1 6 . 8 7  
6 5 3 . 6 8 3  1 6 . 7 8  
6 5 4 . 5 9 3  1 7 . 0 4  

6 5 4 . 6 9 0  1 7 . 4 5  

1 6 . 5 2  1 6 . 4 8  
1 6 . 5 4  1 6 . 0 9  
1 6 . 3 1  1 6 . 2 6  
1 6 . 2 3  1 5 . 9 8  
1 5 . 9 6  1 6 . 3 6  

1 5 . 9 2  1 6 . 9 0  

1 6 . 4 3  1 5 . 9 5  
1 6 . 7 8  1 6 . 1 2  
1 6 . 6 0  1 6 . 7 6  
1 6 . 4 5  1 7 . 0 7  
1 5 . 4 9  1 6 . 6 2  

1 5 . 4 3  1 6 . 9 5  

1 6 . 7 9  1 6 . 9 8  
1 6 . 9 9  1 6 . 6 6  
1 6 . 6 0  1 7 . 2 4  
1 7 . 0 7  1 6 . 8 7  
1 5 . 8 6  1 6 . 5 7  

1 6 . 0 3  1 6 . 5 4  



V and B Magnitudes for Cepheids in Region I, CTIO—Continued 

J .  D .  
HV 12450 

2 441 000 

V  

622.671 15.86 
622.839 16.11 
623.679 16.39 
623.795 16.17 
629.659 16.16 

629.797 16.13 
63 0.637 16.29 
633.752 i*.2i 
635.626 16.08 
63 5.T95 16,08 

648.5«C 15.92 
648.722 15.91+ 
649.593 16.37 
6*49.720 16.14 
650.607 16.02 

650.750 15.57 
651.605 15.67 
651.785 15.87 
652.607 16.29 
652.806 16.12 

653.597 16.08 
653.671 15.11 
654.605 15.54 
654.7C? 15.68 

HV 1245? HV 1249C 

V V 

15.27 15.61 
15.37 15.76 
15.67 16.34 
15.58 16.09 
15.56 15.56 

15.58 15.58 
14.89 16.18 
15.35 16.28 
15.36 16.46 
15.12 16.39 

14.96 15.72 
14.81 16.02 
15.38 16.28 
14.97 16.18 
15.51 15.47 

15.63 15.46 
15.59 16.13 
15.54 16.1° 
14.78 16.5C 
14.67 16.24 

14.93 15.67 
14.76 15.81 
15.02 15.99 
15.02 16.33 

HV 12491 HV 12499 

V V 

16.16 14.03 
16.37 13.91 
16.65 14.13 
16.35 13.92 
16.52 13.66 

16.17 13.53 
16.0D 13.67 
16.21 13.82 
16.51 14.04 
16.04 13.92 

16.26 13.70 
16.06 13.63 
16.53 13.72 
16.37 13.71 
15.78 13.68 

15.77 13.69 
16.00 13.78 
16.24 13.75 
16.33 13.79 
16.37 13.62 

15.31 13.86 
15.62 13.6? 
15.95 13.82 
16.20 13.70 

HV 12504 HV 12520 

V  V  

16.24 16.48 
15.80 16.60 
15.82 16.30 
15.58 15.58 
15.32 15.93 

15.54 16.21 
16.00 16.56 
16.14 15.94 

15.39 16.17 
15.56 15.71 

15.80 16.13 
15.82 16.10 
16.12 16.45 
16.03 16.37 
15.44 15.93 

15.33 15.95 
15.56 16.60 
15.87 16.46 
16.17 15.49 
16.04 15.65 

15.71 16.08 
15.45 16.35 
15.65 16.23 
15.76 16.33 



V and B Magnitudes for Cepheids in Region I, CTIO--Continued 

J .  D .  
H V  1 2 4 5 0  

2 441 000 

B  

6 2 2 . 6 8 2  1 6 . 4 2  
6 2 2 . 8 3 9  1 6 . 4 6  
6 2 3 . 7 1 4  1 6 . 7 1  
6 2 3 . 8 0 7  1 6 . 8 5  
6 2 9 . 8 1 0  1 6 . 7 4  

H V  1 2 4 5 9  H  V  1 2 4 9 0  

B  B  

1 6 . 1 7  1 6 . 0  7  
1 5 . 8 1  1 6 . 0 5  
1 6 . 4 8  1 6 . 6 7  
1 6 . 4 0  1 6 . 8 5  
1 6 . 3 8  1 5 . 9 0  

H V  1 2 4 9 1  H V  1 2 4 9 9  

B  B  

1 7 . 0 6  1 4 . 9 0  
1 7 . 0 9  1 4 . 8 1  
1 7 . 0 5  1 4 . 7 6  
1 6 . 8 9  1 4 . 8 0  
1 6 . 5 8  1 4 . 2 4  

H V  1 2 5 0 4  H V  1 2 5 2 0  

B  B  

1 6 . 6 8  1 7 . 1 5  
1 0 . 6 2  1 7 . 2 4  
1 6 . 1 1  1 6 . 3 2  
1 6 . 3 7  1 5 . 9 3  
1 6 . 2 3  1 7 . 0 5  

6 3 3 . 7 0 9  1 7 «  0 0  
6 3 5 . 6 4 2  1 7 . 0 2  
6 3 5 . 8 1 2  1 6 . 3 6  
6 4 8 . 5 6 8  1 6 . 5 0  
6 4 8 . 7 0 9  1 6 . 7 2  

1 5 . 8 1  1 6 . 9 f c  
1 6 . 4 8  1 6 . 6 4  
1 5 . 8 8  1 6 . 6 5  
1 5 . 5 9  1 5 . 9 7  
1 5 . 5 4  1 5 . 9 6  

1 6 . 7 5  1 4 . 7 5  
1 6 . 9 7  1 4 . 7 8  
1 6 . 2 5  1 4 . 7 2  
1 6 . 8 6  1 4 . 4 0  
1 6 . 8 0  1 4 . 3 8  

1 6 . 7 1  1 6 . 2 7  
1 5 . 7 2  1 6 . 7 5  
1 6 . C 2  1 5 . 7 7  
1 6 . 5 9  1 7 . 1 0  
1 6 . 5 9  1 6 . 9 9  

6 4 9 . 5 8 2  1 7 . 0 0  
6 4 9 . 7 0 6  1 6 . 5 9  
6 5 0 . 5 9 5  1 6 . 4 8  
O 5 0 . 7 3 8  1 6 . 0 5  
6 5 1 . 7 7 0  1 6 . 2 4  

1 6 . 0 2  1 6 . 7 1  
1 5 . 8 8  1 6 . 4 4  
1 6 . 2 9  1 5 . 8 6  
1 6 . 4 5  1 5 . 5 6  
1 6 . 1 4  1 6 . 5 3  

1 7  a  2 7  1 4 . 6 2  
1 6 . 9 1  1 4 . 4 3  
1 6 . 1 0  1 4 . 5 0  
1 6 . 0  5  1 4 . 6 1  
1 6 . 8 9  1 4 . 6 7  

1 7 . 0 0  1 5 . 6 9  
1 6 . 5 5  1 7 . 0 0  
1 5 . 8 6  1 6 . 4 0  
1 5 . 5 8  1 6 . 6 2  
1 6 . 2 8  1 7 . 1 5  

6 5 2 . 5 9 5  1 6 . 9 3  
6 5 2 . 7 9 2  1 6 . 6 2  
6 5 3 . 6 0 8  1 6 . 9 3  
6 5 3 . 6 8 3  1 6 . 6 8  
6 5 4 . 5 9 3  1 5 . 9 6  

6 5 4 . 6 9 0  1 6 . 2 6  

1 5 . 5 8  1 6 . 9 8  
1 5 . 0 7  1 6 . 6 6  
1 5 . 4 2  1 6 . 1 2  
1 5 . 1 7  1 5 . 8 9  
1 5 . 8 1  1 6 . 5 7  

1 6 . 0 3  1 6 . 7 6  

1 7 . 4 7  1 4 . 6 6  
1 7 . 0 3  1 4 . 6 0  
1 5 . 9 9  1 4 . 8 3  
1 5 . 9 4  1 4 . 6 8  
1 6 . 6 2  1 5 . 0 5  

1 7 . 0 0  1 4 . 9 9  

1 6 . 9 8  1 6 . 0 3  
1 6 . 8 3  1 6 . 2 0  
1 6 . 4 0  1 7 . 1 1  
1 5 . 5 4  1 6 . 7 8  
1 6 . 4 0  1 7 . 1 6  

1 6 . 3 8  1 7 . 2 1  



V and B Magnitudes for Cepheids in Region I, CTIP--Continued 

J .  D .  
H V  1 2 5 2 1  

2 <+t+l CCD 

V  

6 2 2 . 6 7 1  1 6 . 2 8  
622.839 IP.oH 
6 2 3 . 6 7 9  1 6 . 5 6  
6 2 3 . 7 9 5  1 6 . 3 9  
6 2 9 . 6 5 9  1 6 . K H  

H V  1 2 5 2 5  H V  1 2 ^ 3 ?  

V  V  

1 6 . C 5  1 5 . 8 3  
1 6 . 3 7  1 6 . 0 7  
1 6 . 3 9  1 6 . I + ?  
1 6 . 2 6  1 6 . 3 5  
1 5 . 8 2  1 6 . 0 1 +  

H V  1 2 5 1 + 1  H V  1 2 7 2 8  

V  V  

1 5 . 9 7  1 6 . G 5  
1 6 . 1 5  1 5 . 8 1 +  
1 6 . 3 0  1 5 . 7 1  
1 6 . 3 5  1 5 . 6 5  
1 6 . 3 6  1 6 . 0 1  

H V  1 2 7 3 0  H V  1 2 7 3  

V  V  

1 5 . 7 5  1 5 . 9 7  
1 5 . 6 9  1 C  .  9  5  
1 5 . 3 9  1 6 . 0 5  
1 5 . 5 « +  1 6 . 2 1  
1 6 . 2 0  1 6 . 1 2  

6 2 9 . 7 9 7  1 6 . 5 9  
6 3 0 . 6 3 7  1 5 . 8 9  
6 3 " *  . 7  5 2  1 5 . 9 1  
6 3 5 . 6 2 6  1 6 . I + L  
6 3 5 . 7 9 5  1 6 . £ + 3  

1 6 . 0 2  1 6 . 1 7  
1 6 . 1 + 1  1 6 . 2 5  
1 6 . 0 *  1 6 . 2 5  
1 6 . 5 1  1 6 . 0  8  
1 6 . 5 1  1 5 . 9 7  

1 6 . 3 7  1 5 . 7 2  
1 5 . 5 1  1 6 . 0 0  
1 5 . 6 8  1 5 . 6 1  
1 6 . 1 + 6  1 6 . 3 1  
1 6 . U 3  1 6 . 2 3  

1 5 . 6 5  1 5 . 9 8  
1 5 . 0 7  1 6 . 6 1 +  
1 5 . 0 5  1 6 . 0 8  
1 6 . 1 7  1 6 . 2 2  
1 5 . 8 9  1 6 . 0 0  

6 1 + 8 . 5 8 C  1 6 . 2 1  
6 1 + 6 . 7 2 2  1 6 . 1 + 9  
6 1 + 9 . 5 9 3  1 6 . 0 0  
6 1 + 9  .  7  2 0  1 ^ . 7 0  
6 5 0 . 6 0 7  1 6 . 3 2  

1 5 . 6 8  1 6 . 2 6  
1 6 . 1 8  1 6 . 5 9  
1 6 . 1 + 1  1 6 . 0 0  
1 6 . 3 3  1 5 . 6 0  
1 5 . 6 2  1 5 . 7 8  

1 5 . 1 + 9  1 5 . 9 6  
1 5 . 6 7  1 5 . 9 8  
1 6 . 0 8  1 6 . 2 0  
1 6 . 1 1 +  1 5 . 9 5  
1 6 . 3 6  1 6 . 2 7  

1 5 . 1 + 1  1 5 . 8 1 +  
1 5 . 1 + 2  1 5 . 9 0  
16.00 16.20 
1 5 . 8 8  1 6 . 0 7  
1 6 . 1 1 +  1 5 . 6 6  

6 5 0 . 7 5 0  1 6 . 2 9  
6 5 1 . 6 0 5  1 6 . 5 1  
6 5 1 . 7 3 5  1 6 . 2 8  
6 5 2 . 6 0 7  1 5 . 9 3  
6 5 2 . 8 0 6  1 5 . 9 2  

6 5 3 . 5 9 7  1 6 . 3 9  
6 5 3 . 6 7 1  1 6 . 1 + 3  
6 5 1 +  .  6  0 5  1 6 . 1 + 8  
6 5 T + . 7 0 3  1 6 . 3 3  

1 5 . 5 0  1 6 . 1 0  
1 6 . 0 9  1 6 . 1 3  
1 6 . 2 8  1 6 . 1 5  
1 6 . 1 + 5  1 6 . 2 9  
1 5 . 9 6  1 6 . 0 8  

1 5 . 8 7  1 5 . 7 1  
1 5 . 8 1 +  1 5 . 7 7  
1 6 . 1 1  1 6 . 3 1  
1 6 . 1 6  1 6 . 2 0  

1 6 . 1 + 1  1 6 . 2 2  
1 5 . 5 6  1 5 . 5 9  
1 5 . 7 2  1 5 . * + 7  
1 6 . 2 1  1 5 . 7 8  
1 6 . 2 T +  1 5 . 6 9  

1 6 . 2 5  1 5 . 7 9  
1 6 . 8 1  1 5 . 7 3  
1 5 . 5 0  1 6 . 1 9  
1 5 . 6 * +  1 6 . 0 7  

1 6 . 2 2  1 5 . 5 3  
1 5 . 1 9  1 5 . 5 9  
1 5 . 1 + 0  1 5 . 9 1  
1 5 . 7 5  1 6 . 1 7  
1 5 . 8 1 +  1 5 . 8 1 +  

1 6 . 0 8  1 5 . 9 5  
1 5 . 9 5  1 5 . 9 2  
1 5 . 8 0  1 5 . 6 5  
1 5 . 1 + 3  1 5 . 7 2  



V and B Magnitudes for Cepheids in Region I, CTIO--Continued 

J .  D .  
H V  1 2 5 2 1  

2 441 000 

B  

6 2 2 . 6 8 2  1 7 . 3 0  
6 2 2 . 8 3 9  1 6 . 9 6  
6 2 3 . 7 1 4  1 7 . 0 9  
6 2 3 . 8 0 7  1 7 . 0 7  
6 2 9 . 8 1 0  1 7 . 1 4  

H V  1 2 5 2 5  H V  1 2 5 3 3  

B  B  

1 6 . 8 4  1 6 . 7 2  
1 6 . 9 1  1 6 . 8 3  
1 6 . 9 2  1 7 . 1 8  
1 7 . 2 1  1 7 . 2 1  
1 6 . 9 6  1 7 . 0 9  

H V  1 2 5 4 1  H V  1 2 7 2 6  

B  B  

1 6 . 9 3  1 6 . 7 6  
1 6 . 8 3  1 6 . 4 2  
1 7 . 0 9  1 6 . 1 4  
1 7 . 2 1  1 6 . 0 7  
1 7 . 4 3  1 6 . 4 2  

H V  1 2 7 3 0  H V  1 2 7 3 3  

B  B  

1 6 . 8 0  1 8 . 0 4  
1 6 . 2 4  1 6 . 6 2  
1 5 . 9 6  1 6 . 8 3  
1 5 . 9 7  1 6 . 9 3  
1 6 . 6 2  1 6 . 7 4  

6 3 3 . 7 0 9  1 7 . 3 6  
6 3 5 . 6 4 2  1 6 . 9 7  
6 3 5 . 8 1 2  1 7 . 3 1  
6 4 8 . 5 6 8  1 7 . 3 1  
6 4 8 . 7 0 9  1 7 . 2 0  

1 6 . 4 9  1 7 . 2 6  
1 6 . 9 7  1 6 . 6 4  
1 7 . 2 1  1 6 . 6 7  
1 6 . 4 1  1 7 . 2 1  
1 6 . 2 6  1 7 . 0 4  

1 6 . 3 0  1 6 . 7 1  
1 7 . 1 3  1 7 . 8 7  
1 7 . 1 0  1 6 . 9 1  
1 6 . 1 3  1 6 . 5 9  
1 6 . 0 3  1 6 . 9 4  

1 6 . 1 9  1 7 . 2 2  
1 7 , 2 5  1 7 . 1 9  
1 7 . 2 1  1 6 . 4 8  
1 6 . 0 1  1 6 . 5 0  
1 6 , 1 1  1 6 . 8 0  

6 4 9 . 5 8 2  1 6 . 6 0  
6 4 9 . 7 0 6  1 6 . 5 1  
6 5 0 . 5 9 5  1 7 . 0 3  
6 5 0 . 7 3 8  1 7 . 1 9  
6 5 1 . 7 7 0  1 7 . 1 1  

1 7 . 0 0  1 6 . 7 1  
1 6 . 7 9  1 6 . 2 9  
1 5 . 7 9  1 6 . 4 4  
1 5 . 8 3  1 6 . 6 9  
1 6 . 8 1  1 7 . 1 5  

1 6 . 7 1  1 7 . 0 0  
1 7 . 1 4  1 6 . 5 5  
1 7 . 3 8  1 7 . 3 8  
1 7 . 1 1  1 7 . 5 7  
1 5 . 9 3  1 5 . 7 4  

1 6 . 6 3  1 6 . 9 1  
1 6 . 5 9  1 6 . 7 1  
1 7 . 2 2  1 6 . 0 3  
1 7 . 0 3  1 5 . 8 9  
1 5 . 7 7  1 6 . 4 6  

6 5 2 . 5 9 5  1 6 . 5 6  
6 5 2 . 7 9 2  1 6 . 4 7  
6 5 3 . 6 0 8  1 7 . 0 5  
6 5 3 . 6 8 3  1 7 . 0 2  
6 5 4 . 5 9 3  1 7 . 1 0  

6 5 4 . 6 9 0  1 7 . 3 6  

1 6 . 8 6  1 6 . 8 6  
1 6 . 7 4  1 6 . 5 4  
1 6 . 7 6  1 6 . 2 1  
1 6 . 8 7  1 6 . 5 0  
1 6 . 7 6  1 6 . 8 2  

1 7 . 1 0  1 7 . 2 6  

1 7 . 0 3  1 6 . 3 5  
1 6 . 8 3  1 6 . 3 5  
1 7 . 0 5  1 6 . 8 1  
1 7 . 2 3  1 6 . 4 5  
1 5 . 7 4  1 6 . 6 2  

1 6 . 1 0  1 6 . 8 5  

1 6 . 1 9  1 6 . 9 3  
1 6 . 3 1  1 6 . 9 9  
1 6 . 6 1  1 6 . 9 9  
1 6 . 3 6  1 6 . 3 2  
1 6 . 1 9  1 6 . 0 0  

1 5 . 7 4  1 6 . 4 2  



V and B Magnitudes for Cepheids in Region I, CTIO--Continued 

J .  0 .  
H V  1 2 7 3  6  

2 u m  0G 0 

V  

6 2 2 . 6 7 1  1 5 . 6 5  
6 2 2 . 8 3 Q  1 5 . 6 5  
6 2 3 . 6 7 9  1 6 . 5 2  
6 2 3 . 7 ° 5  1 6 . 3 9  
6 2 9 . 6 5 9  1 6 , 2 1 +  

H V  1 2 7 I * 6  H V  1 2 7 U 7  

V  V  

1 5 . 1 * 7  1 5 .  A 3  
1 5 . 6 2  1 5 . 8 7  
16.22 16.li* 
1 6 . 2 1  1 5 . 9 6  
1 6 . 3 6  1 5 . 9 3  

H V  1 2 7 k °  H V  1 2 7 5 6  

V  V  

1 1 * . 7 1 *  1 5 .  5 U  

1 5 . 2 1  1 5 .  A O  
1 5 . 1 8  1 5 . 8 6  
1 5 . 3 0  1 5 . 7 3  
1 5 . 3 2  1 5 . 3 2  

H V  1 2 7 5  8  H V  1 2 9 5 9  

V  V  

1 5 . 9 0  1 6 . 0 5  
1 5 . 3 7  1 5 . 9 5  
1 5 . 9 0  1 5 . 1 5  
1 5 . 9 6  1 5 . U 0  
1 5 . 3 8  1 5 . 8 5  

6 2 9 . 7 9 7  1 6 . 3 3  
6 3 0  . 6 3 7  1 6 . 1 * 9  
6 3 3 . 7 5 2  1 6 . 1 * 6  
6 3 5 . 6 2 6  1 6 . 2 2  
6 3 5 . 7 9 5  1 6 . 0 8  

1 6 . 2 5  1 5 . 8 3  
1 5 . 5 1  1 5 . 9 6  
1 5 . 9 7  1 6 . 0 8  
1 6 . 5 6  1 5 . 5 1  
1 6 . 0 1 *  1 5 . 6 3  

1 5 . I T U  1 5 . 3 1  
1 1 * .  9 8  1 5 .  5 U  

1 5 . 6 1  1 5 . U 8  
1 5 . 3 2  1 5 . 9 9  
1 5 . 3 9  1 5 . 8 5  

1 5 . 6 1  1 5 . 8 3  
1 5 . 8 5  1 5 . 8 5  
1 5 . 9 1 *  1 5 . 6 8  
1 6 . 2 2  1 6 . 2 6  
1 5 . 7 1 *  1 6 . 1 2  

6 1 * 8 . 5 8 0  1 6 . 5 3  
6 U 8 . 7 2 2  1 6 . 2 7  
6 1 * 9 . 5 9 3  1 7 . 0 1  
6 1 * 9 . 7 2 0  1 6 . 6 5  
6 5 0 . 6 0 7  1 5 . 7 8  

1 6 . 3 9  1 6 . 0 8  
1 6 . 1 8  1 5 . 7 8  
1 5 . 6 3  1 5 . 3 5  
1 5 . 6 3  1 5 . U 6  
1 6 . 1 9  1 5 . 7 C  

1 5 . 2 1 *  1 5 . 9 6  
1 5 . 3 5  1 5 . 1 * 5  
1 5 . 7 0  1 5 . 5 9  
1 5 . 5 3  1 5 . 1 * 3  
1 5 . 6 2  1 5 . 7 8  

1 6 . 3 9  1 6 . 2 1  
1 5 . 9 8  1 5 . 9 1 *  
1 5 . 8 1  1 5 . 8 9  
1 5 . 6 3  1 5 . T * 3  
1 5 . 9 8  1 5 . 1 * 1 *  

6 5 0 . 7 5 0  1 5 . 9 5  
6 5 1 . 6 0 5  1 6 . 5 1  
6 5 1 . 7 8 5  1 6 . 3 2  
6 5 2 . 6 0 7  1 6 . 7 1  
6 5 2 . 8 0 6  1 6 . 5 8  

1 6 . 1 * 5  1 5 . 7 1 *  
1 6 . 6 0  1 5 . 8 5  
1 6 . 5 C  1 5 . 7 9  
1 5 . 8 6  1 5 . 8 6  
1 6 . 2 8  1 5 . 8 0  

1 5 . 5 0  1 6 . 0 3  
1 1 * .  9 1 *  1 5 . 9 7  
1 1 * .  9 8  1 5 . 7 9  
1 5 . 3 1  1 5 . 9 0  
1 5 . 1 5  1 5 . 8 1 *  

1 6 . 3 3  1 5 . 5 0  
1 6 . 3 8  1 5 . 7 0  
1 6 . 2 1 *  1 5 . 7 9  
1 5 . 5 6  1 5 . 8 2  
1 5 . 6 9  1 6 . 0 0  

6 5 3 . 5 9 7  1 5 . 6 3  
6 5 3 . 6 7 1  1 5 . 5 9  
6 5 1 * .  6 0 5  1 6 . 2 3  
6 5 1 * .  7 0 3  1 6 . 2 0  

1 6 . 2 5  1 5 . 5 2  
1 6 . 3 5  1 5 . 7 C  
1 6 . 0 7  1 6 . 0 3  
1 6 . 2 1 *  1 5 . 7 6  

1 5 . 1 * 1  1 5 . 1 * 5  
1 5 . 5 5  1 5 . 5 5  
1 5 . 1 * 7  1 5 . 6 9  
1 5 . 5 0  1 5 . 7 6  

1 6 . 0 8  1 6 . 0 3  
1 6 . 0 3  1 6 . 0 3  
1 6 . 3 1  1 5 . 2 6  
1 6 . 3 7  1 5 . 3 2  



V and B Magnitudes for Cepheids in Region I, CTIO--Continued 

J .  D .  
H V  1 2 7 3 6  

2 441 000 

e 

6 2 2 . 6 8 2  1 6 . 1 7  
6 2 2 . 8 3 9  1 5 . 9 1  
6 2 3 . 7 1 4  1 7 . 0 5  
6 2 3 . 8 0 7  1 7 . 0 7  
6 2 9 . 8 1 0  1 6 . 9 6  

6 3 3 . 7 0 9  1 7 . 0 8  
6 3 5 . 6 4 2  1 7 . 4 0  
6 3 5 . 8 1 2  1 6 . 7 8  
6 4 8 . 5 6 8  1 7 . 0 0  
6 4 8 . 7 0 9  1 7 . 3 1  

6 4 9 . 5 8 2  1 7 . 4 2  
6 4 9 . 7 0 6  1 7 . 2 8  
6 5 0 . 5 9 5  1 6 . 1 7  
6 5 0 . 7 3 8  1 6 . 3 1  
6 5 1 . 7 7 0  1 7 . 1 1  

6 5 2 . 5 9 5  1 7 . 2 9  
6 5 2 . 7 9 2  2 7 . 5 1  
6 5 3 . 6 0 8  1 6 . 2 6  
6 5 3 . 6 8 3  1 5 . 8 1  
6 5 4 . 5 9 3  1 6 . 3 6  

6 5 4 . 6 9 0  1 6 . 6 7  

H V  1 2 7 4 6  H V  1 2 7 4 7  

e B  

1 6 . 2 7  1 6 . 6 8  
1 6 . 0 2  1 6 . 5 8  
1 6 . 9 6  1 6 . 6 7  
1 7 . 1 1  1 6 . 7 6  
1 7 . 4 3  1 6 . 7 4  

1 7 . 2 6  1 7 . 0 0  
1 6 . 9 7  1 5 . 6 7  
1 6 . 7 6  1 6 . 1 7  
1 7 . 2 1  1 6 . 9 0  
1 7 . 3 7  1 6 . 7 2  

1 5 . 9 5  1 5 . 7 6  
1 6 . 1 5  1 5 . 8 5  
1 7 . 2 2  1 6 , 4 0  
1 7 . 2 7  1 6 . 5 9  
1 7 . 2 5  1 6 . 5 7  

1 6 . 4 3  1 6 . 5 6  
1 6 . 7 4  1 6 . 2 7  
1 6 . 8 1  1 6 . 0 3  
1 6 . 9 2  1 5 . 8 1  
1 6 . 6 2  1 6 . 4 0  

1 6 . 6 3  1 6 . 5 8  

H V  1 2 7 4 9  H V  1 2 7 5 6  

B  B  

1 5 . 7 7  1 6 . 2 0  
1 5 . 8 1  1 6 . 4 5  
1 6 . 0 7  1 6 . 6 7  
1 6 . 1 1  1 6 . 7 6  
1 6 . 4 2  1 6 . 2 3  

1 6 . 6 0  1 7 . 0 4  
1 5 . 7 7  1 6 . 5 9  
1 6 . 0 6  1 6 . 8 7  
1 6 . 4 6  1 6 . 9 5  
1 6 . 3 0  1 6 . 7 2  

1 6 . 4 1  1 5 . 9 9  
1 6 . 6 7  1 5 . 9 8  
1 6 . 3 2  1 6 . 5 2  
1 6 . 2 8  1 6 . 4 8  
1 5 . 8 3  1 6 . 8 1  

1 5 . 9 9  1 6 . 7 0  
1 6 . 2 0  1 6 . 2 0  
1 6 . 7 1  1 6 . 1 2  
1 6 . 2 8  1 5 . 8 5  
1 6 . 2 3  1 6 . 1 1  

1 6 . 3 8  1 6 . 2 2  

H V  1 2 7 5 8  H V  1 2 9 5 9  

B  B  

1 6 . 4 5  1 6 . 9 3  
1 5 . 9 5  1 6 . 8 7  
1 6 . 5 1  1 5 . 6 6  
1 6 . 4 8  1 5 . 7 9  
1 6 . 1 9  1 6 . 5 0  

1 7 . 2 6  1 6 . 5 2  
1 6 . 7 5  1 6 . 9 7  
1 6 . 4 8  1 6 . 7 3  
1 7 . 2 1  1 6 . 7 6  
1 6 . 9 0  1 6 . 9 4  

1 6 . 2 0  1 6 . 5 6  
1 6 . 4 8  1 5 . 7 2  
1 7 . 1 7  1 5 . 9 3  
1 7 . 1 5  1 6 . 0 5  
1 7 . 1 1  1 6 . 5 7  

1 6 . 0 7  1 6 . 9 6  
1 6 . 2 0  1 6 . 9 1  
1 6 . 6 0  1 7 . 2 4  
1 7 . 0 2  1 6 . 5 9  
1 6 . 8 7  1 5 . 5 2  

1 7 . 1 0  1 5 . 6 0  



V and B Magnitudes for Cepheids in Region I, CTIO--Continued 

j .  n .  
H V  1 3 0 5 7  

2 i+i+l 000 

V  

6 2 2 . 6 7 1  
6 2 2 . 8  7 9  1 6 . 1 + 1  
6 2 3 . 6 7 9  1 6 . 0 2  
6 2 3 . 7 9 5  1 6 . 1 3  
6 2 9 . 6 5 9  

6 2 9 . 7 9 7  1 6 . 2 5  
6 3 3 . 6 3 7  1 6 . 3 7  
6 ^ 3 . 7 5 2  
6 3 5 . 6 2 6  1 6 . 1 2  
6 3 5 . 7 9 5  

6 1 + 8 . 5 8 0  1 6 . 3 5  
6 1 + 8 . 7 2 2  1 6 . 0 6  
6 1 + 9 . 5 9 3  
6 1 + 9 . 7  2 0  
6 5 0 . 6 0 7  1 6 . 2 7  

6 5 0 . 7 5 0  1 6 . 5 3  
6 5 1 . 6 0 5  1 6 . 1 3  
6 5 1 . 7 8 5  1 5 . 9 5  
6 5 2 . 6 0 7  
6 5 2 . 8 0 6  1 6 . 1 + 1  

6 5 3 . 5 9 7  1 6 . 2 1  
6 5 3 . 6 7 1  
6 5 I + . 6 Q 5  
6 5 * 4 . 7 0 3  1 6 . 0 7  

H V  1 3 0 5 8  H \ F  1 3 0 6 0  

V  V  

1 6 . 2 8  1 5 . 7 6  
1 6 . 3 1 +  1 5 . 9 0  
1 6 . 0 U  1 5 . 8 G  

1 5 . 7 9  1 5 . 8 7  
1 5 . 6 8  1 5 . 1 + 8  

1 5 . 3 9  1 5 . 7 1 *  

1 5 . 9 6  1 5 . 6 U  
1 6 . 2 3  1 5 . 1 + 2  

1 5 . 5 1  1 5 . 8 2  

1 5 . 7 1 *  1 5 . 8 8  
1 6 . 0 9  1 6 . B I +  
16.2^ 16.21+ 

1 6 . 1 2  1 5 . 5 0  

1 5 . 3 8  1 5 . 6 3  

1 6 . 0 7  1 5 . 8 7  

W  1 1  W  1 3  

V  V  

1 5 . 6 5  1 6 . 2 1 +  
1 5 . 7 3  1 6 . 6 1 +  
1 5 . 9 0  1 5 . 6 3  
1 6 . 0 0  1 5 . 6 5  
1 5 . 3 2  1 5 . 1 + 9  

1 5 . 6 1  1 5 . 9 0  
1 5 . 7 1  1 6 . 1 1  
1 5 . 6 8  1 6 . 2 1  
1 6 . 0 3  1 5 . 8 6  
1 6 . 0 8  1 5 . 9 3  

1 5 . 1 + 5  1 6 . 2 6  
1 5 . 1 5  1 5 . 9 8  
1 5 . 6 3  1 6 . 1 2  
1 5 . 6 3  1 5 . 8 8  
1 5 . 8 6  1 6 . G 2  

1 5 . 9 5  1 6 . 1 8  
1 6 . 1 3  1 6 .  T + 6  
1 6 . 1 5  1 6 . 3 2  
1 5 . 3 8  1 5 . 6 7  
1 5 . 1 + 6  1 5 . 7 2  

1 5 . 5 6  1 6 . 1 2  
1 5 . 5 9  1 6 . 0 3  
1 5 . 9 5  1 6 . 1 + 0  
1 6 . 0 3  1 6 . 2 8  

W 11+ W 18 

V  V  

1 5 . 2 7  1 5 . 5 1  
1 5 . 2 7  1 5 . 1 + 8  
1 5 . 1 + 9  1 5 . 7 1  
1 5 . 3 7  1 5 . 5 8  
1 5 . 3 8  1 5 . 5 2  

1 5 . 3 7  1 5 . 1 + 1  
1 5 . 3 5  1 5 . 3 5  
1 5 . 3 5  1 5 . 6 1  
1 5 . 6 6  1 5 . 1 1  
1 5 . 5 3  1 5 . 1 2  

11+.71+ 15.61+ 
li+.81 15.1+2 
1 5 . 2 8  1 5 . 5 2  
1 5 . 0 7  1 5 . 5 0  
1 5 . 2 2  1 5 . 2 2  

1 5 . 5 3  1 5 . 3 0  
1 5 . 1 + 2  1 5 . 2 9  
1 5 . 1 + 0  1 5 . 3 7  
1 5 . 1 + 2  1 5 . < + 5  
1 5 . 5 0  1 5 . 7 2  

1 5 . 1 7  1 5 . 5 2  
1 1 * . 8 5  1 5 . 7 0  
1 5 . 0 2  1 5 . 1 + 7  
1 4 . 9 2  1 5 . 5 3  



V  a n d  B  M a g n i t u d e s  f o r  C e p h e i d s  i n  R e g i o n  I ,  C T I O -- C o n t i n u e d  

J .  D .  

4 4 1  0 0 0  
H V  1 3 0 5 7  H V  1 3 0 5 8  H V  1 3 0 6 0  W  1 1  W  1 3  W  1 4  d  

B  B  B  B  B  B  

6 2 2 . 6 8 2  
6 2 2 . 6 3 9  
6 2 3 . 7 1 4  
6 2 3 . 8 0 7  
6 2 9 . 8 1 0  

1 7 . 2 5  
1 7 . 2 8  
1 6 . 5 5  
1 6 . 7 6  
1 6 .  7 4  

1 6  .  8 0  
1 6 . 8 3  
1 6 . 7 5  
1 6 . 7 2  
1 6 . 1 2  

1 5 .  9 0  
1 6 . 1 6  
1 6 . 5 1  
1 6 . 4 4  
1 6 . 3 8  

1 6 . 8 4  
1 6 . 7 0  
1 6 . 7 5  
1 6 . 9 3  
1 6 . 4 2  

1 7 . 1 5  
1 7 . 0 9  
1 6 . 2 5  
1 6 . 1 1  
1 6 . 4 6  

1 6 . 0 7  
1 6 .  2 0  
1 6 . 4 0  
1 6 .  3 3  
1 6 .  6 6  

1 6  
1 6  
1 6  
1 6  
1 6  

6 3 3 . 7 0 9  
6 3 5 . 6 4 2  
6 3 5 . 8 1 2  
6 4 8 . 5 6 6  
6 4 8 . 7 0 9  

1 7 . 2 6  
1 6 . 7 5  
1 7 . 0 5  
1 6 .  8 6  
1 6 .  7 6  

1 6 . 4 5  
1 6 . 0 7  
1 5 . 5 4  
1 6 . 6 7  
1 6 . 9 0  

1 6 . 0 9  
1 6 . 4 3  
1 6 .  5 6  
1 6 . 3 7  
1 6 . 1 6  

1 6 . 2 7  
1 7 . 3 5  
1 7 . 1 0  
1 6 . 0 9  
1 6 . 1 8  

1 7 . 2 ?  
1 6 . 3 3  
1 6 . 6 5  
1 7 . 1 5  
1 7 . 1 4  

1 5  . 7 5  
1 6 . 7 0  
1 6 . 6 9  :  
1 5 . 5 2  
1 5 . 4 7  

1 6  
1 5  
1 5  
1 6  
1 6  

6 4 9 . 5 8 2  
6 4 9 . 7 0 6  
6 5 0 . 5 9 5  
6 5 0 . 7 3 8  
6 5 1 . 7 7 0  

1 6 . 7 1  
1 6 . 7 9  
1 7 .  2 7  
1 7 . 1 1  
1 6 .  3 1  

1 7 . 0 0  
1 6 . 5 9  
1 5 . 8 6  
1 6 . 1 8  
1 6 . 4 6  

1 6 . 3 4  
1 6 . 2 2  
1 6 . 6 8  
1 6 . 7 3  
1 6 . 7 7  

1 6  . 3 4  
1 6 . 6 3  
1 6 . 9 8  
1 7 . 0 3  
1 6 . 6 5  

1 6 . 6 3  
1 6 . 5 1  
1 6 . 7 2  
1 6 .  6 9  
1 7 . 0 2  

1 5 . 7 2  
1 5 . 6 9  
1 6 . 1 7  
1 6 . 4 1  
1 6 . 2 4  

1 6  
1 5  
1 5  
1 5  
1 6  

6 5 2 . 5 9 5  
6 5 2 . 7 9 2  
6 5 3 . 6 0 8  
6 5 3 . 6 8 3  
6 5 4 . 5 9 3  

1 7 .  2 4  
1 6 .  9 9  
1 7 . 5 2  
1 7 . 1 2  
1 6 . 2 3  

1 6 . 7 0  
1 6 . 6 2  
1 5 . 8 2  
1 6 . 2 3  
1 6 . 3 1  

1 6 . 0 3  
1 6 . 1 6  
1 6 . 2 6  
1 7 . 0 7  
1 6 . 6 2  

1 5  . 9 2  
1 5 . 8 3  
1 6 . 2 6  
1 6 . 2 3  
1 6 . 7 6  

1 6 . 3 9  
1 6 . 1 2  
1 6 . 9 3  
1 6 . 8 3  
1 7 . 2 3  

1 6 . 3 5  
1 6 . 5 1  
1 5 . 6 5  
1 5 . 3 1  
1 5 . 7 7  

1 6  
1 6  
1 6  
1 6  
1 6  

6 5 4 . 6 9 0  1 6 . 2 6  1 6 . 6 7  1 6 .  8 0  1 6 . 8 5  1 7 . 1 0  1 5 . 9 2  1 6  

1 8  

3 1  
3 1  
18 
4 8  
0 4  

5 2  
7 7  
9 5  
3 7  
4 6  

2 3  
9 6  
7 2  
8 9  
1 7  

2 3  
20 
0 3  
02 
0 7  

16 



V and B Magnitudes for Cepheids in Region I, CTIO--Continued 

j .  n .  

2  4 4 1  0 0  n  

6 2 2 . 6 7 1  
6 2 2 . 8 1 9  
6 2  3 . 6 7 9  
6 2 3 . 7  9 5  
6 2 9 . 6 5 9  

6 2 9 . 7 9 7  
630.677 
6 3 3 . 7 5 2  
6 3 5 . 6 2 6  
6 3 5 . 7 9 5  

6 4 8 . 5  8 0  
6 4 8 . 7 2 2  
6  4 9 . 5 9 3  
6 4 9 . 7 2 0  
6 5 0  . 6 0 7  

6 5 0 . 7 5 G  
6 5 1 . 6 0 5  
6 5 1 . 7 8 5  
6 5 2 . 6 0 7  
6 5 2 . 8 0 6  

6 5 3 . 5 9 7  
6 5 3 . 6 7 1  
6 5 * 4 . 6 3 5  
6 5 * +  . 7 0 3  

W  2 2  

V  

1 5 . 7 2  
1 5 . 6 2  
1 5 . 3 5  
1 5 . 4 4  
1 5 . 3 8  

1 5 . 6 5  
1 5 . 6 8  
1 5 . 5 5  
1 5 . 9 9  
1 5 , 8 ?  

1 5 . 1 + 5  
1 5 . 6 7  
1 5 . S 9  
1 5 . 8 1  
1 5 . 8 2  

1 5 . 6 7  
1 5 . 2 5  
1 5 . 3 3  
1 5 .  4  5  
1 5 . 6 5  

1 5 . 7 9  
1 5 . 9 5  
1 6 . 1 9  
1 5 . 9 1  

K  2 3  

V  

1 5 . 3 4  
1 5 .  8 0  
1 5 . 7 5  
1 5 . 7 3  
1 5 . 2 5  

1 5 . 3 1  
1 5 . 3 5  
1 5 . 5 8  
1 5 . 3 6  
1 5 . 3 5  

1 5 . 3 4  
1 5 . 1 2  
1 5 .  
1 5 . 6 3  
1 5 . 7 4  

1 5 . 8 5  
1 5 . 2 5  
1 5 .  5 * 4  
1 5 . 2 8  
1 5 . 7 2  

1 5 . 7 5  
1 5 . 7  G  
1 5 . < * 7  
1 5 . 4 6  

W  2 5  

V  

1 6 . 0 5  
1 5 .  9 1  
1 5 . 8 2  
1 5 . 8 0  
1 5 . 8 5  

1 5 . 7 2  
1 5 .  8 2  
1 5 . 7 7  
1 6 . 1 7  
16. 08 

1 6 . 1 ?  
1 6 . 0 6  
1 6 . 1 2  
1 6 . 1 8  
1 5 . 6 6  

1 5 . 9 5  
1 6 . 2 1  
16.28 
1 6 . 2 1  
1 6 . 4 9  

1 5 . 6 3  
1 5 . 7 3  
1 5 . 8 7  
1 5 . 8 7  

W  3 0  

V  

1 5 .  2 1  
1 5 .  8 4  
1 5 .  3 2  
14. 81 
1 4 . 9 9  

1 4 .  9 9  
1 5 .  3 5  
1 4 . 9 3  
1 5 . 2 9  
1 5 . 4 6  

1 5 . 1 3  
1 5 . 1 2  
1 5 .  3 5  
1 5 .  2 9  
1 5 . 6 2  

1 5 . 4 3  
1 4 . 9 0  
1 4 . 8 3  
1 5 . 1 8  
1 4 . 9 9  

1 5 . 1 3  
1 5 . 5 2  
1 5 . 6 1  
1 5 . 5 0  

W  3 8  

V  

1 5 . 7 2  
1 5 .  6 5  
1 5 . 7 1  
1 5 . 7 6  
1 5 . 8 9  

1 5 . 6 1  
1 5 . 6 1  
1 5 . 7 4  
1 5 . 5 1  
1 5 . 7 4  

1 5 . 7 2  
1 5 . 7 8  
1 5 . 4 5  
1 5 . 5 0  
1 5 .  8 2  

1 5 .  8 1  
1 5 . 7 4  
1 5 .  5 7  
1 5 . 7 1  
1 5 . 6 5  

1 5 . 6 0  
1 5 . 6 2  
1 5 . 4 7  
1 5 . 3 9  

W  4 1  

V  

1 6 . 1 2  
1 6 . 4 6  
1 5 . 9 4  
1 5 . 6 5  
1 6 . 2 4  

1 5 . 9 8  
1 6 . 0 7  
1 5 . 8 4  
1 6  . 0 3  
1 5 .  1 9  

1 6 .  0 4  
1 5 . 8 6  
1 5 . 9 7  
1 5 .  9 9  
1 5 . 7  8  

^  1 6  .  2  5  
1 5 . 7 4  
1 6 . 0 3  
1 6 . 3 7  
16.28 

1 5 . 7 9  
1 5 . 8 8  
1 6 . 0 7  
16.20 

W  4 2  

V  

1 5 . 1 1  
1 5 . 2 4  
1 5 . 7 5  
1 5  . 5 4  
1 5 . 9 3  

1 5 . 9 8  
1 5 . 3 2  
1 5 . 6 1  
1 5 . 8 2  
1 5 . 7 8  

16.00 
1 5 . 8 6  
1 5 . 0 7  
1 5 . 1 3  
1 5 . 4 4  

1 5 . 7 4  
1 5 . 9 3  
1 5 . 8 3  
1 6 . 1 3  
1 5 . 8 0  

1 5 . 3 1  
1 5 . 3 8  
1 5 . 8 0  
1 5 . 5 7  



V and B Magnitudes for Cepheids in Region I, CTIO—Continued 

J .  0 .  

2  4 4 1  0 0 0  

6 2 2 . 6 8 2  
6 2 2 . 6 3 9  
6 2 3 . 7 1 4  
6 2 3 . 8 0 7  
6 2 9 . 8 1 0  

6 3 3 . 7 0 9  
6 3 5 . 6 4 2  
6 3 5 . 8 1 2  
6 4 8 . 5 6 8  
6 4 6 . 7 0 9  

6 4 9 . 5 8 2  
6 4 9 . 7 0 6  
6 5 0 . 5 9 5  
6 5 0 . 7 3 8  
6 5 1 . 7 7 0  

6 5 2 . 5 9 5  
6 5 2 . 7 9 2  
6 5 3 . 6 0 8  
6 5 3 . 6 8 3  
6 5 4 . 5 9 3  

6 5 4 . 6 9 0  

W  2 2  

B  

1 6 . 6 6  
1 6 . 3 1  
1 5 . 8 6  
1 5 . 9 7  
1 6 . 5 8  

1 6 .  7 1  
1 6 . 7 0  
1 6 . 8 7  
1 6 . 5 9  
1 6 . 5 4  

1 6 .  7 9  
1 6 . 7 1  
1 6 . 6 4  
1 6 .  4 1  
1 5 . 8 3  

1 6 . 4 3  
1 6 . 5 1  
1 6 . 5 5  
1 6 . 8 7  
1 6 . 8 2  

1 7 . 0 5  

W  2 3  

B  

1 6 . 0 0  
1 6 . 3 1  
1 6 . 4 4  
1 6 . 2 9  
1 5 . 8 3  

1 6 . 3 4  
1 5 .  5 3  
1 5 . 9 2  
1 6 . 1 7  
1 5 . 5 4  

1 6 . 3 0  
1 6 . 1 2  
1 6 . 3 2  
1 6 . 0 8  
1 5 . 8 3  

1 6 . 2 3  
1 6 . 4 7  
1 6 . 3 1  
1 6 . 1 5  
1 5 . 8 8  

1 6 . i e  

W  2 5  

B  

1 7 . 0 1  
1 6 . 9 6  
1 6 . 4 6  
1 6 .  5 6  
1 6 . 3 0  

1 7 . 3 6  
1 6 . 9 7  
1 7 . 0 5  
1 7 . 3 1  
1 6 . 8 0  

1 7 . 0 0  
1 6 . 7 1  
1 6 . 5 2  
16.48 
1 6 . 7 7  

1 6 . 9 8  
1 6 . 9 5  
1 6 . 3 1  
1 6 .  1 5  
1 6 . 7 2  

1 6 . 8 5  

W  3  0  

B  

1 6 . 5 3  
1 6 . 4 2  
1 5 . 8 2  
1 5 . 5 3  
1 6 . 2 3  

1 6 . 3 0  
1 6 . 2 7  
1 6 . 2 1  
1 6 . 1 3  
1 6 . 1 4  

1 6 . 0 6  
1 6 . 2 6  
1 6 . 5 2  
1 6 . 4 1  
1 5 . 5 1  

1 5  . 7 3  
1 6 . 0 9  
1 6 . 4 0  
1 6 . 1 0  
1 6 . 1 9  

1 6 . 4 2  

W  3 8  

B  

1 5  .  9 3  
1 6 . 1 3  
1 6 . 1 4  
1 6 . 1 4  
1 5 . 9 3  

1 6 . 3 0  
1 6 . 2 7  
1 6 . 1 0  
1 6 . 4 1  
1 6 . 5 0  

1 5 . 8 2  
1 5 . 5 6  
1 6 . 3 6  
1 6 . 5 5  
1 5 . 7 0  

1 6 . 1 5  
1 5 .  7 6  
1 6 .  5 0  
16.02 
1 5 .  7 4  

1 5 . 8 8  

W  4 1  

B  

1 6 . 6 6  
1 6 . 6 2  
1 6 . 3 2  
1 6 . 2 9  
1 6 . 3 0  

1 6 . 3 4  
1 6 . 2 7  
1 6 . 6 5  
1 6 .  2 9  
1 6 . 1 1  

1 6 .  5 6  
1 6 . 2 6  
1 6 . 6 0  
1 6 . 9 5  
1 6 . 0 3  

1 6 . 7 0  
1 6 . 6 6  
1 6 . 3 5  
1 6 . 5 0  
1 6 .  0 0  

1 6 . 4 6  

W  4 2  

E  

1 5 . 6 1  
1 5 . 7 7  
1 6 . 3 2  
1 6 .  4 0  
16.62 

1 6 . 3 7  
1 6 . 2 7  
1 6 . 4 0  
1 6 . 8 6  
1 6 . 6 7  

1 5 . 7 2  
1 5 . 6 2  
1 6 . 1 7  
1 6 .  3 4  
1 6 . 5 0  

1 6 . 7 9  
16. 62 
1 5 . 5 3  
1 5 . 7 3  
1 6 . 0 7  

1 6 . 4 2  



V  a n d  B  M a g n i t u d e s  f o r  C e p h e i d s  i n  R e g i o n  I ,  C T I O — C o n t i n u e d  

J .  D .  

2  4 4 1  C O O  

6 2 2 . 6 7 1  
6 2 2 * 8 3 9  
6 2 3 . 6 7 9  
6 2 3 . 7 9 5  
6 2 9 . 6 5 °  

6 2 9 . 7 9 7  
6 3 0 . 6 3 7  
6 3 3 . 7 5 2  
6? 5•6 26 
6 3 5 . 7 9 5  

6 4 8 . 5 8 0  
6 4 8 . 7 2 2  
6 4 9 . 5 9 3  
649.720 
6 5 C  . 6 0 7  

6 5 0  . 7 * 0 C  
6 5 1 . 6 0 5  
6 5 1 . 7 8 5  
6 5 2 . 6 0 7  
6 5 2 . 8 0 6  

6 5 3 . 5 9 7  
6 5 3 . 6 7 1  
6 5 4 . 6 0 5  
6 5 4 . 7 0 3  

W  4 4  

V  

1 6 . 6 4  
1 6 . 4 6  
1 5 . 8 6  
1 5 . 6 9  
1 6  . 2 8  

1 6 . 3 3  
1 6 . 5 2  
1 6 . 1 4  
1 6 . 5 1  
1 6 . 5 5  

1 6 . 6 3  
1 6 . 8 8  
1 6 . 1 2  
1 5 . 9 2  
1 6 . < * 9  

1 6 . 4 1  
1 6 . 2 5  
1 5 . 5 7  
1 6 . 3 ?  
1 6 . 5 8  

1 6 . 2 5  
1 6 . 6 8  
1 6 .  0 3  
1 5 . 8 7  

W  4 7  

V  

1 5 . 9 7  
15.76 
1 5  . 6 0  
1 - 5 . 5  8  
1 5 . 2 1  

1 5 . 5 4  
1 5 .  8 9  
1 5 . 8 4  
1 5 . 6 6  
1 5 . 4 2  

1 5 . 4 5  
15.35 
1 5 . 7 4  
1 5 .  8 8  
1 6 .  2 3  

16. 10 
1 5 .  4 9  
1 5 . 5 0  
1 7 . 1 5  
1 6 . 7 5  

16. 08 
1 6 . 1 9  
1 5 . 6 1  
1 6 . 0 3  

W  4  8  

V  

16.20 
1 6 . 2 4  
1 6 .  3 9  
16. 21 
16.28 

1 6 . 2 1  
1 5 . 4 4  
1 5 . 6 1  
1 6 . 3 6  
1 6 . 4 7  

1 6 . 3 9  
1 6 . 2 3  
1 5 . 6 3  
1 5 . 6 7  
1 6 .  I P  

1 6 . 1 8  
1 6 .  4 6  
1 6 .  2 8  
1 5 . 7 8  
1 5 . 7 6  

1 5 .  8 - *  
1 6 . 3 5  
1 6 . 2 7  
1 6 . 2 8  



V and B Magnitudes for Cepheids 

J .  D .  

2  4 4 1  0 0 0  

6 2 2 . 6 R 2  
6 2 2 . 8 3 9  
6 2 3 . 7 1 4  
6 2 3 .  8 0 7  
6 2 9 . 8 1 0  

6 3 3 . 7 0 9  
6 3 5 . 6 4  2  
6 3 5 . 8 1 2  
6 4 8 . 5 6 8  
6 4 8 . 7 0 9  

6 4 9 . 5 8 2  
6 4 9 . 7 0 6  
6 5 0 . 5 9 5  
6 5 0 . 7 3 8  
6 5 1 . 7 7 0  

6 5 2 . 5 9 5  
6 5 2 . 7 9 2  
6 5 3 . 6 0 8  
6 5 3 . 6 8 3  
6 5 4 . 5 9 3  

6 5 4 . 6 9 0  

W  4 4  

B  

1 7 , 0 1  
1 7 . 3 4  
1 5 . 8 9  
1 5 . 9 7  
1 7 .  0 9  

1 6 .  7 9  
1 7 . 1 9  
1 7 . 1 0  
1 7 . 0 5  
1 7 . 3 7  

1 6 . 3 4  
1 6 .  4 4  
1 7 . 0 8  
1 7 . 3 1  
1 5 . 9 0  

1 6 . 5 6  
1 6 .  9 1  
1 7 . 4 5  
1 7 . 0 7  
1 6 .  3 6  

1 6 . 4 6  

W  4 7  

B  

1 6 . 7 2  
1 6 . 3 5  
1 6 . 1 1  
1 6 . 3 3  
1 6 . 1 2  

1 6 . 4 5  
1 5 . 5 8  
1 5 . 6 7  
1 5 . 7 4  
1 5 . 7 1  

1 6 . 5 6  
16.26 
1 6 . 8 5  
1 6 . 9 1  
1 5 . 7 4  

1 6 . 4 3  
1 6 . 3 9  
1 6 . 6 5  
1 6 . 9 7  
1 6 . 6 7  

1 6 . 4 6  

W  4  8  

B  

1 6 .  3 4  
1 6 .  9 6  
1 7 . 0 0  
1 6 . 8 5  
1 7 . 0 9  

1 5 . 8 1  
1 6 . 8 1  
1 6 . 9 1  
1 7 . 2 6  
1 7 . 0 4  

1 6 . 1 6  
1 6 . 1 5  
1 6 .  7 6  
1 6 . 8 8  
1 6 . 9 3  

1 5 . 9 5  
1 6 .  3 9  
1 6 . 8 7  
1 6 . 9 7  
1 6 . 8 2  

1 7 . 2 1  

Region I, CTIO—Continued 



V and B Magnitudes for Cepheids in Region II, CTIO 

J ,  0 .  
HV 877 

2  441 O D D  

V  

6 2 2 . 6 3 1  1 3 . 5 5  
6 2 2 . R 2 1  1 3 . 6 3  
6 2 3 . 6 3 P  1 3 . 7 6  
6 2 9 . 6 5 0  1 3 . U 2  
6 3 0 . 6 1 3  1 3 . 1 9  

H V  2 2 7 3  H V  2 2 8 5  

V  \ !  

1 4 . 8 1  1 3 . 7 U  
I t . . 7 2  1 ^ . 8 1  
H 4 . 6 5  1 3 . 9 0  
1 5 . 0 3  1 3 . 6 9  
1 5 . 1 0  1 3 . 8 5  

H V  2 2 9 9  H V  2 3 0 3  

V  V  

1 4 . 1 6  1 6 . 0 2  
lit.18 16.06 
l i + .  3 U  1 5 . 7 9  
1 1 * .  W 6  1 5 . 1 5  
1 1 * .  1  1 5 . 5 0  

H V  5 5 4 3  H V  5 5 6 3  

V  V  

1 4 . 5 8  1 5 . ^ 8  
1 4 . 6 6  1 5 . 3 4  
1 4 . 6 8  1 5 . 3 8  
1 4 . 5 8  1 5 . 3 3  
1 4 . 6 2  1 5 . 2 4  

6 3 3 . 7 7 3  1 2 . 8 8  
6 3 5 . 6 0 9  1 3 . 2 1  
6 3 5 . 7 7 7  1 2 . 8 9  
6 4 8 . 5 9 3  1 3 . 2 2  
6 4 8 . 7 3 6  1 3 . 3 5  

1 4 . 1 5  1 3 . 8 6  
1 4 . 2 6  1 3 . 9 2  
1 4 . 4 1  1 3 . 7 6  
1 4 . 7 8  1 3 . 8 1  
1 4 , 8 5  1 3 . 9 C  

1 3 . 9 6  1 5 .18 
1 4 . 2 6  1 5 . 5 4  
1 4 . 2 9  1 5 . 5 2  
1 4 . 2 7  1 5 . 0 0  
1 4 . 4 3  1 5 . 1 0  

1 4 . 8 9  1 5 . 4 7  
1 4 . 9 2  1 5 . 2 7  
1 5 . 0 2  15 . 3 7  
1 4 . 4 3  1 5 . 4 9  
1 4 . 8 8  1 5 . 3 2  

6 4 9 . 6 0 6  1 3 . 3 7  
6 4 9 . 7 3 4  1 3 . 3 9  
6 5 0 . 6 2 0  1 3 . 2 5  
6 5 0 . 7 6 4  1 3 . 4 1  
6 5 1 . 5 9 1  1 3 . 3 8  

1 4 . 3 2  1 3 . 4 5  
1 4 . 2 1  1 3 . 3 5  
1 4 . 2 4  1 3 . 4 3  
1 4 . 2 5  1 3 . 3 6  
1 4 . 2 6  1 3 . 4 9  

1 4 . 6 4  1 5 . 3 8  
1 4 . 6 2  1 5 . 3 0  
1 4 . 7 5  1 5 . 6 2  
1 4 . 5 8  1 5 . 5 *  
1 4 . 6 9  1 5 . 5 4  

1 4 . 7 0  1 5 . 1 6  
1 4 . 7 0  1 5 . 1 4  
1 4 . 7 2  1 5 . 3 0  
1 4 . * 6  1 5 . 4 0  
1 4 . 8 9  1 5 . 2 9  

6 5 1 . 8 0 0  1 3 . 3 7  
6 5 2 . 6 2 0  1 3 . 5 2  
6 5 2 . 8 2 0  1 3 . 4 4  
6 5 3 . 5 8 4  1 3 . 3 5  
6 5 3 . 6 * 7  1 3 . 3 7  

6 5 4 . 6 1 8  1 3 . 3 3  
6 5 4 . 7 1 7  1 3 . 3 3  

1 4 . 3 9  1 3 . 5 3  
1 4 . 2 5  1 3 . 5 2  
1 4 . 4 1  1 3 . 5 0  
1 4 . 3 8  1 3 . 6 6  
1 4 . 5 1  1 3 . 7 0  

1 4 . 7 0  1 3 . 6 6  
1 4 . 5 3  1 4 . 0 2  

1 4 . 9 6  1 5 . 8 6  
1 4 . 6 0  1 5 . 7 0  
1 4 . 7 0  1 6 . 0 0  
1 4 . 4 8  1 5 . 3 1  
1 4 . 6 0  1 5 . 1 7  

1 4 . 2 2  1 5 . 4 8  
1 4 . 2 6  1 5 . 5 6  

1 5 . 0 ?  1 5 . 1 0  
1 4 . 9 7  1 5 . 2 0  
1 5 . 0 6  1 5 . 5 0  
1 5 . 0 5  1 5 . 4 4  
1 5 . 0 8  1 5 . 4 2  

1 5 . 1 0  1 5 . 3 3  
1 4 . 8 3  1 5 . 3 8  



V and B Magnitudes for Cepheids in Region II, CTIO—Continued 

J .  0 .  

2 441 000 

6  ?  2  .  7  3  G  
6 2 2 . 8 0 8  
623.725 
6 2 3 . 8 2 0  
6 2 9 . 8 2 1  

6 3 3 . 6 9 3  
6 35.655 
6 3  5 . 8  2 9  
6 4 8 . 6 9 9  
6 4 9 . 5 7 2  

6 4 9 . 6 9 4  
6 5  0 . 5 8 5  
6 5 0 . 7 2 8  
6 5 1 . 6 2 7  
6 5 1 - 7 5 8  

6 5 2 . 5  8 5  
6 5 2 . 7 8 0  
6 5 3 . 6 1 9  
6 5 3 . 6 9 1  
6 5 4 . 5 8 3  

654.680 
715.555 

H V  8 7 7  H V  2 2 7 ?  H V  2 2 8 5  H V  2 2 9 9  H V  2 3 C 3  H V  5 5 4 3  H V  5 5 6 3  

B  

1 5 . 1 6  
1 5 . 3 6  
1 ^ . 3 4  
1 5 . 1 8  
14.76 

1 4 . 5 3  
1 4 . 4 1  
1 4 . 2 6  
1 4 . 7 5  
1 4 . 8 8  

1 4 . 7 6  
1 4 . 8 6  
1 4 . 8 1  
1 4 . 7 6  
1 4 . 9 2  

1 4 . 7 8  
1 4 . 9 0  
1 4 ,  8 6  
1 4 . 8 5  
1 5 . 0  8  

1 5 . 0 3  
1 5 . 0 1  

e 

1 5 . 5 2  
1 5 .  7 5  
1 6 .  0  3  
16.02 

1 6 .  0 6  

1 5 . 0 2  
1 5 .  5 7  
1 5 . 3 0  
1 5 . 5  8  
1 4 . 9 6  

1 4 .  9 7  
1 4 .  8 6  
1 5 .  0 4  
1 4 . 9 8  
1 5 .  5 2  

1 5 . 3 0  
1 5 . 1 9  
1 5 .  3 9  
1 5 .  8 1  
1 5 . 4 7  

15.38 
15.99 

R 

1 4 . 5 7  
1 4 .  9 6  
1 4 . 7 2  
1 4 . 8 4  
1 5 . 1 4  

1 5 . 3 P  
1 5 . 1 7  
1 4 . 9 1  
1 4 . 7 2  
1 3 .  9 9  

1 3 . 9 1  
1 4 . 1 6  
1 4 . 1 5  
1 4 .  2 4  
1 4 .  5 3  

1 4 . 6 8  
1 4 . 6 0  
1 4 .  9 C  
1 4 . 8 5  
1 5 . 0 1  

1 5 .  2 7  
1 4 . 7 3  

B  

1 4 . 8 1  
1 4 .  9 3  
1 5 .  2 5  
1 5 . 2 7  
1 5 . 1 7  

1 4 .  8 8  
1 5 . 4 0  
1 5 . 1 9  
1 5 . 3 1  
1 5 . 4 9  

1 5 . 5 5  
1 5 . 5 ?  
1 5 . 7 7  
1 5 . 8 5  
1 5 .  8 1  

1 5 . 6 3  
1 5 . 5 7  
1 5 . 1 4  
1 5 .  3 6  
1 4 . 9 1  

14.73 
14.57 

3  

1 6 . 2 7  
1 6 . 7 2  
1 6 .  3 9  
1 6 .  0 9  
1 5 . 8 6  

1 5 .  9 2  
1 6 . 1 8  
16. 21 
1 5 . 4 8  
1 5 .  5 6  

1 5 . 5 8  
1 5 . 7 7  
1 5 . 9 7  
1 6 .  4 3  
1 6 . 7 2  

1 6 .  5 4  
1 6 . 4 8  
1 5 . 5 5  
1 5 . 7 0  
1 5 . 8 8  

16.24 
16. 84 

B 

1 5 . 1 0  
1 5 . 3 3  
1 5 . 5 7  
1 5 . 7 2  
1 5 . 4 2  

1 5 . 9 6  
1 5 . 3 7  
1 6  . 1 0  
1 5 . 3 5 "  
1 5 . 4 6  

1 5 . 4 1  
1 5 . 6 0  
1 5 . 6 7  
1 5 .  7 5 -
1 5 . 8 1  

16.00 
16.08 
1 5 . 9 4  
1 6 . 4 5  
1 5 . 8 5  

15.95 
15.65 

B 

1 5 .  6 2  
1 5 . 5 2  
1 6 . 0  3  
1 6 . 0  2  
1 5 . 8 6  

1 6 . 2  9  
1 5 . 9 6  
1 5 . 7 8  
1 5 . 9 6  
1 5 . 3 6  

1 5 . 5 8  
16.02 
1 5 . 8 4  
1 ^ . 6 5  
1 5 . 9 0  

1 5 . 9 7  
1 5 . 8 6  
1 6 . 1 9  
1 6 . 0 9  
1 5 . 5 4  

1 5 . 6 8  
1 6 . 2 5  



V and B Magnitudes for Cepheids in Region II, CTIO—Continued 

J .  D .  

2  k k i  0 0 0  

6 2 2 . 6 3 1  
6 2 2 . 8 2 1  
6 2 3 . 6 3 8  
6 2 9 . 6 5 0  
6 3 0 . 6 1 ?  

6 3 3 . 7 7 3  
6 3 5 . 6  C 9  
6 3 5 . 7 7 7  
61*8.593 
6 k 8 . 7 3 6  

6UQ.606 
6 k 9 . 7 3 k  
6 ^ 0 . 6 2 C  
6 5 0 . 7 6 k  
6 5 1 . 5 9 1  

6 5 1 . 8 0  0  
6 5 2 . 6 2 0  
6 5  2 . 8 2 C  
6 5 3 . 5  8 k  
6 5 3 . 6 5 7  

65k.618 
65k.717 

H V  5 5 6 7  H  V  5 5 7 1  H V  5 5 8 6  H V  l ? k 7 5  H V  1 2 k 8 3  H V  1 2 5 0 5  H V  1 2  5 1 3  

V  

1 5 . 6 3  
1 5 . 6 0  
16.01 

1 6 . 3 3  
1 6 . 3 9  

1 5 . 7 1  
1 6 . 3 0  
1 6 . 2 0  
1 6 . 0 6  
16 .H+ 

1 6 . 3 8  
1 6 . 5 7  
1 5 . 7 5  
1 5 .  R 1  
1 6 . 1 2  

16.kl 
1 6 . 2 8  
1 6 . 6 3  
1 5 . 6 0  
1 5 . 9 3  

1 6 . 3 7  
1 6 . 3 k  

V  

1 6 .  1 6  
1 6 . 9 9  
1 5 . 8 5  
1 5 . 6 k  
1 5 .  9 9  

1 6 . 0 9  

1 5 .  8 5  
16. 0 2 
1 5 . 7 5  

1 5 .  9 8  
1 5 . 8 9  
1 6 .  2 1  
1 6 . 1 9  
1 5 . 5 1  

1 5 . 6 2  
1 5 .  8 9  
1 6 . 0 3  
1 6 .  0 5  
1 6 . 3 1  

15.58 
15.63 

V  

1 6 .  2 3  
1 6 . 1 °  
1 5 . 7 C  

1 6 . 1 5  
1 6 .  0 2  

1 6 . 1 8  
1 6 .  5 3  
i6.oa 
1 6 . 1 ?  
1 6 . 2 7  

1 5 .  6 *  
1 5 . 5 e  

1 6 .  0 3  
1 5 .  9 8  
1 6 .  C I  

1 6 . 1 9  
16.08 
1 6 . 3 9  
1 5 .  6 k  
1 5 . 6 7  

1 6 . 0 2  
1 5 . 9 2  

V  

l k .  9 0  
l k .  5 7  
I k . 5 1  
1 5 . 0 9  
1 5 .  2 9  

1 5 . 1 0  
l k .  2 9  
l k .  3 2  
l k .  3 k  
1  k .  k 6  

1  k .  6 k  
l k .  k 8  
l k .  5 5  
l k . 5 8  
1 k. 6 0 

l k .  8 8  
1 k. 8 0 
l k .  7 0  
l k .  8 9  
l k . 8 7  

lk. 96 
15.16 

V  

1 6 . 5 0  
1 6 .  0 9  
1 6 .  2 2  
1 6 .  0 8  
1 6 . 1 8  

1 6 .  2 2  
1 5 . 9 9  
1 5 . 7 3  
1 6 . 0 9  
16. 08 

1 6 .  3 0  
1 6 .  k l  
1 5 .  8 5  
1 5 . 5 9  
1 5 . 9 0  

1 6 . 0 6  
1 5 .  8 9  
16, 21 
1 6 . 1 5  
1 6 . 2 7  

15.58 

l k .  9  0  
l k .  8 1  
l k .  6 3  
1  k .  k 6  
l k .  5 9  

i k . 6 2  
lk. 66 
l k . 9 0  
l k .  8 1  
l k .  7  k  

1 5 .  2 9  
1 5 . 2 k  
l k . 7 8  
l k . 6 6  
l k .  9 3  

l k .  8 8  
l k  . 5 k  
l k  . 8 8  
l k .  7 9  
l k . 7 5  

lk.ki 
lk. 32 

1 5 . 9 6  
1 5  . 9 3  
15 .08 
1 5 . 6 1  
1 5 . 7 2  

1 5 . 7 6  
1 5 . 7  8  
1 5 . 6 7  
1 5 . 5 5  
1 5 . 7 3  

1 5 . 9 1  
1 5 . 7 8  
1 5 .  8 5  
16.D1 
1 5 . 8 7  

1 5 . 5 6  
1 5 . k 6  
1 5  . 8 6  
1 5 . 7 0  
1 5 . 8 9  

16.06 
16.20 

VD 
I—1 



V and B Magnitudes for Cepheids in Region II, CTIO—Continued 

H V  5 5 6 7  H V  5  5 7 1  H V  5 C  8 6  H V  1 2 k 7 5  H V  1 2 ^ 8 3  H V  1 2 5 ? 5  H V  1 2 5 :  

k k l  0 0 0  

" 3  5  n  D R  r a  n  

6 2 2 . 7 0 0  1 5  . 3 2  1 6 .  u r  1 6 . 7 7  1 5 . 1 3  1 7 .  2 2  1 5 . 9 9  1 6 . 7 ?  

6 2 2 . a o *  1 5 . u q  1 6 . 9 1  1 6 .  8 C  1 5 . 1 3  1 6 . 9 9  1 5 . 8 8  1 6 . 6 k  

6  2  3 . 7 2 5  1 6 . 8 1  1 5 . 8 8  1 6 . 5 ^  1 5 . 0 2  1 7 . 1 + 3  1 5 . 5 1 +  1 7 . 3 « *  

6 2 3 . 8 2 0  1 6 . 7 3  1 6 ,  0 2  1 6 .  5 k  1 5 . 0 5  1 6 .  8 8  1 5 . 5 2  1 5  .  8  £ +  

6 2 9 . 8 2 1  1 6 . 8 9  1 6 . 1 + 9  1 7 . 1 C  1 6 .  1 9  1 6 . 7 3  1 5 . 5 1 +  1 6 . 2 9  

6 3 3 . 6 9 3  1 6 . 2 1  1 6 . 7 6  1 7 . 0 0  1 5 . 9 2  1 7 . 1 6  1 6 . 1 8  1 6 . 9 2  

6 3 5 . 6 5 5  1 6  . 7  ̂  1 6 . 3 7  1 7 .  C k  1 5 . 1 C  1 6 . k q  1 6 . 3 3  1 6 . 9 5  

6 3 5 . 8 2 9  1 6 . 9 5  1 6 .  5 9  1 P . 9 9  1 U .  8 0  1 5 .  9 2  1 6 . 1 7  1 6 . 5 1  

6 k 8 . 6 9 9  1 6 . 5 9  1 6 .  2 0  1 6 . 8 7  1 5 . 0 1 *  1 6 .  8 7  1 6 . 0 6  1 6 . 5 2  
6 ^ 9 . 5 7 2  1 7 . 2 2  1 6 .  2 3  1 6 .  < 4 9  1 5 . k g  1 7 . 1 5  1 6 . 3 1  1 7 . 0 1  

6 * 4 9 .  6 9 < *  1 7 . 0  0  1 6 . 2 5  1 6 .  2 R  1 5 . 2 5  1 7 .  2 7  1 6 . 5 8  1 6 . 9 6  

6 5 0 . 5 9 5  1 5 .  8 U  1 6 .  8 3  1 7 . 0 7  1 5 . 5 3  1 6 . 3 9  1 6 .  2 8  1 7 .  2 3  

6 5 0 . 7 2 8  1 5 . 7 7  1 6 . 7 6  1 6 . 8 9  l 5 . < + 8  1 6 . 3 5  1 6 . 3 5  1 7 . 1 3  

6 5 1 . 6 2 7  1 6 . 8 9  1 5 . 7 5  1 7 . 1 9  1 5 . 5 6  1 6 . 6 3  1 5 . 8 2  1 6 . 6 0  

6 5 1 . 7 5 8  1 6 . 5 2  1 5 .  9 C  CT*
 •
 

OO
 

1 5 . 5 1  1 6 .  5 2  1 5 . 9 0  1 6 . 3 0  

6 5 2 . 5 8 5  1 6 . 9 C '  1 6 . 6 2  1 6 .  9 8  1 5 . 8 9  1 6 . 9 U  1 5 . 8 5  1 6 . 2 0  

6 5 2 . 7 « C  1 6 . 9 0  1 6 . 6 9  1 7 .  3 2  1 5 . 9 2  1 7 .  0 5  1 5 . 6 0  1 6 . 3 2  

6 5 3 . 6 1 9  1 5 . 9 8  1 6 . 7 6  1 5 . 9 i t  1 5 . 9 * *  1 7 .  0 3  1 5 . 8 6  1 6 . 3 6  

6 5 3 . 6 9 1  1 6 . 2 1  1 7 .  0 7  1 6 . 5 3  1 6 . 0 9  1 7 . 3 5  1 6 . 1 3  1 6 . 5 3  

6 5 k . 5 8 3  1 6 . 5 6  1 5 .  9 3  1 6 .  3 8  1 5 . 9 3  1 5 . 9 7  H + . 8 1 +  1 7 .  0 6  

6  5  k  .  6  8  0  1 6 . 7 6  1 6 . 1 5  1 6 . U k  1 6 . 2 0  1 6 . 1 5  I k .  9 3  1 7 .  0  0  

7 1 5 . 5 5 5  1 6 . 2 9  1 7 .  C I  1 6 . 7 6  1 6 . 5 5  1 6 .  8 8  1 5 . 7 3  1 6 . * + 2  
V£> 
ro 



V and B Magnitudes for Cepheids in Region II, CTIO--Continued 

J .  0 .  
H V  1 2 5 1 8  

2  4 4 1  o o o  

v  

6 2 2 . 6 3 1  1 6 . 5 8  
6 2 2 . 8 2 1  1 6 . 4 9  
6  2 3 . 6 3  B  1 5 . 8 5  
6 29.650 16.5q 
6 3 0 . 6 1 3  1 5 . R 3  

H V  1 2 5 1 °  H V  1 2 5 2 7  

V  V  

1 4 . 8 1  1 6 . 3 ?  
1 4 . 8 9  1 6 . 1 °  
1 5 . 0 °  1 6 . 4 4  
1 4 . 3 4  1 5 .  * 9  
l i t . 3 8  1 6 . 2 1  

H V  1 2 5 2 8  H V  1 2 5 3 2  

V V 

1 6 . 2 3  1 5 . 5 1  
1 6 . 2 8  1 5 . 5 7  
1 6 . 2 9  1 5 . 7 9  
1 6 . 6 3  1 6 . 1 2  
1 6 . 0 ' +  1 5 . 7 2  

H V  1 2  5 3 4  H V  1 2 5 3 6  

V  V  

1 5 . 8 6  1 5 . 5 * +  
1 5 . 7 8  1 5 . 1 3  
1 5 . 9 5  1 5 . 0 3  
1 6 . 1 2  1 4 . 8 5  
1 6 . 3 0  1 5 . 3 2  

6 3 3 . 7 7 3  1 5 . 7 4  
6 3 5 . 6 0 9  1 6 . 5 3  
6 7 5 . 7 7 7  1 6 . 3 3  
6 4 8 . 5 9 3  1 6 . 1 6  
6 4 8 . 7 3 6  1 6 . 2 4  

1 4 . 7 4  1 6 . 2 2  
1 4 . 9 2  1 6 . 0 3  
1 4 . 9 3  1 6 . 0 1  
1 5 . 1 C  1 6 . 5 7  
1 5 . 0 2  1 6 . 5 7  

1 6 . 3 8  1 6 . 1 2  
1 6 . 7 4  1 5 . 5 8  
1 6 . 0 4  1 5 . 4 6  
1 6 . 8 1  1 5 . 4 5  
1 6 . 6 0  1 5 . 5 5  

1 6 . 3 1  1 5 . 6 8  
1 6 . 3 9  1 4 . 8 5  
1 5 . 9 8  1 4 . 9 3  
1 5 . 7 2  1 5 . 2 6  
1 5 . 6 1  1 5 . 3 0  

6 4 9 . 6 0 6  1 6 . 5 3  
6 4 9 . 7 3 4  1 6 . 5 3  
6 5 0 . 6 2 0  1 6 . 1 7  
6 5 0 . 7 6 4  1 5 . 9 1  
6 5 1 . 5 9 1  1 6 . 1 5  

1 4 . 7 9  1 5 . 9 5  
1 4 . 7 6  1 6 . 1 0  
1 4 . 8 4  1 6 . 2 5  
1 4 . 8 6  1 6 . 3 7  
1 4 . 6 0  1 6 . 7 2  

1 6 . 0 5  1 5  .  8  
1 5 . 9 9  1 5 . 8  2  
1 6 . 4 4  1 6 . 0 3  
1 6 . £ * 5  1 5 . 9 4  
1 6 . 7 7  1 6 . 0 8  

1 6 . 0 1  1 5 . 4 8  
1 6 . 0 7  1 5 . 2 7  
1 6 . 1 3  1 5 . 5 2  
1 6 . 2 6  1 5 . 4 9  
1 5 . 5 1  1 5 . 6 0  

6 5 1 . R 1 C  1 6 . 1 9  
6 5 2 . 6 2 0  1 6 . 3 9  
6 5 2 . 8 2 0  1 6 . 5 1  
6 5 3 . 5  8 k  1 6 . 4 8  
6 5 3 . 6 5 7  1 6 . 6 2  

6 5 4 . 6 1 8  1 5 . 9 8  
6 5 4 . 7 1 7  1 5 . 9 9  

1 4 . 7 1  1 6 . 2 2  
1 4 . 6 3  1 6 . 0 5  
1 4 . 6 1  1 6 . 3 6  
1 4 . 4 2  1 6 . 4 4  
1 4 . 4 5  1 6 . 3 8  

1 4 . 2 9  1 6 . 0 6  
1 4 . 2 9  1 5 . 9 2  

1 6 . 4 1  1 6 . 0 9  
1 6 . 2 5  1 5 . 4 1  
1 6 . 3 6  1 5 . 4 4  
1 6 . 4 1  1 5 . 7 3  
1 6 . 5 4  1 5 . 6 4  

1 6 . 2 5  1 5 . 9 8  
16.20 16.02 

1 5 . 6 2  1 5 . 6 2  
1 5 . 9 9  1 4 . g 7  
1 6 . 2 1  1 4 . 8 5  
1 6 . 1 5  1 5 . 0 5  
1 6 . 1 7  1 5 . 1 7  

1 5 . 6 9  1 5 . 2 3  
1 5 . 7 9  1 5 . 3 5  



V and B Magnitudes for Cepheids in Region II, CTIO—Continued 

J .  D .  
H V  1 2 5 1 8  

2 000 

B  

6 2 2 . 7 0 0  1 7 . 4 1  
6 2 2 . 8 0 8  1 7 . 5 7  
6 2 7 . 7 2 5  1 6 . 5 4  
6 2 3 . 8 2 0  1 6 . 4 7  
6 2 9 . 8 2 1  1 7 . 4 4  

H V  1 2 5 1 ?  H V  1 2 5 2 7  

9  B  

1 5 . 4 8  1 7 . 1 0  
1 5 . 7 1  1 6 . 8 C  
1 5 . 9 6  1 7 . 0 4  
1 6 . 1 2  1 6 . 8 4  
1 5 . 0 8  1 6 . 2 2  

H V  1 2 5 2 8  H V  1 2 5 3 2  

R  9  

1 6 . 2 3  1 5 . 8 8  
1 6 . 6 1  1 6 . 2 0  
1 7 . 2 0  1 6 . 6 9  
1 6 . 9 5  1 6 . 9 5  
1 7 . 1 * 0  1 6 . 8 9  

H V  1 2  5 3 4  H V  1 2 5 3 6  

q o 

1 5 . 7 7  1 5 . 7 1  
1 6 . 1 3  1 5 . 9 2  
1 6 . 9 2  1 5 . 7 1  
1 6 . 9 9  1 5 . 6 2  
1 7 . 0 0  1 5 . 7 0  

6 3 3 . 6 9 3  1 6 . 5 2  
6 3 5 . 6 5 5  1 7 . 5 4  
6 3 5 . 8 2 9  1 7 . 4 2  
6 4 8 . 6 9 9  1 6 . 9 4  
6 4 9 . 5 7 2  1 7 . 3 6  

1 5 . 6 1  1 7 . 1 2  
1 6 . 0 3  1 7 . 0 9  
1 5 . 9 9  1 6 . 7 1  
1 5 . 9 3  1 7 . 0 8  
1 5 . 7 3  1 6 . 6 8  

1 6 . 8 8  1 7 . 0 4  
1 6 . 7 4  1 6 . 2 6  
1 6 . 2 1  1 6 . 2 5  
1 7 . 1 9  1 6 . 1 3  
1 6 . 4 6  1 6 . 4 9  

1 7 . G  8  1 6 . 8 4  
1 6 . 8 6  1 5 . 8 9  
1 6 . 7 1  1 5 . 4 3  
1 5 . 8 6  1 5 . 8 2  
1 6 . 3 1  1 6 . 0 1  

6 4 9 . 6 9 4  1 7 . 5 7  
6 ^ 0 . 5 8 5  1 6 . 7 9  
6 5 0 . 7 2 8  1 6 . 4 2  
6 5 1 . 6 2 7  1 6 . 8 6  
6 5 1 . 7 5 8  1 6 . 6 8  

1 5 . 9 2  1 6 . 6 2  
1 5 . 5 6  1 7 . 3 2  
1 5 . 7 0  1 7 . 1 Q  
1 5 . 4 6  1 7 . 1 C  
1 5 . 5 4  1 6 . 6 2  

1 6 . 4 7  1 6 . 4 7  
1 7 . 0 3  1 6 . 9 5  
1 7 . 2 6  1 7 . 0 3  
1 7 . 3 6  1 7 . 0 1  
1 7 . 0 8  1 6 . 8 1  

1 6 . 5 1  1 6 . 0 7  
1 6 . 7 9  1 6 . 3 5  
1 7 . 0 6  1 6 . 4 2  
1 6 . C 9  1 6 . 6 0  
1 5 . 9 6  1 6 . 4 6  

6 5 2 . 5 8 5  17.37 

6 5 2 . 7 8 0  1 7 . 3 2  
6 5 3 . 6 1 9  1 7 . 1 6  
6 5 3 . 6 9 1  1 7 . 6 4  
6 5 4 . 5 8 3  1 6 . 4 2  

1 5 . 5 2  1 6 . 7 4  
1 5 . 2 2  1 6 . 7 6  
1 4 . 7 3  1 6 . 5 4  
1 4 . 8 9  1 7 . 4 8  
1 5 . 0 4  1 6 . 3 4  

1 6 . 6 2  1 5 . 8 9  
1 6 . 5 9  1 5 . 8 6  
1 6 . 8 9  1 6 . 1 1  
1 7 . 2 7  1 6 . 6 6  
1 6 . 6 9  1 6 . 7 4  

1 6 . 5 8  1 5 . 4 8  
1 6 . 6 2  1 5 . 5 0  
1 6 . 7 1  1 5 . 7 0  
1 6 . 8 6  1 5 . 8 5  
1 5 . 9 3  1 6 . 1 3  

654.680 
715.555 

1 6 . 4 0  
1 6 . 1 2  

15.10 
14.73 

1 6 . 1 5  
1 7 . 0 5  

16. 80 
17.38 

16. 80 
16.63 

16.28 
16.42 

1 6 . 1 1  
1 6 . 4 2  



V and B Magnitudes for Cepheids in Region II, CTIO—Continued 

J .  0 .  
H  \ J  1 2  9 7  ? .  H V  1 2 9 7 4  H V  1 3 0 6 1  

2  4 4 1  0 G  0  

V  V  \ I  

6 2 2 . 6 3 1  1 6 . 4 ?  1 5 . 3 8  1 6 . 4 7  
6 2 2 . 8 2 1  1 6 . 4 5  1 5 . 3 1  1 6 . 1 5  
6 2 3 . 6 3 6  1 6 . 1 8  1 5 . 3 8  1 5 . 4 *  
6 2 9 . 6 5 0  1 6 . 4 7  1 5 . 6 4  1 6 .  2 9  
6 3 0 . 6 1 3  1 6 . 5 1  1 5 . 6 4  1 6 . 3 9  

6 3 3 . 7 7 3  1 6 . 4 4  1 5 . 6 5  1 6 . 2 5  
6 3 5 . 6 C 9  1 6 . 4 4  1 5 . 9 ^  1 5 . 2 0  
6 3 5 . 7 7 7  1 6 . 2 0  1 5 . 5 5  1 5 .  3 7  
6 4 8  . 5 9 3  1 6 . 1 6  1 5 . 5 5  1 5 . 7 8  
6 4 8 . 7 3 6  1 6 . 3 4  1 5 . 8 1  1 5 . 8 1  

6 4 9 . 6 0 6  1 6 . 5 3  1 5 . 9 1  1 6 . 1 2  
6 4 9 . 7 3 4  1 6 . 7 5  1 5 . 7 8  1 6 . 1 0  
6 5 C • 6  2 0  1 6 . 0 3  1 5 .  3 C  1 6 . 3 2  
6 5  0 . 7 6 ^  1 6 . 1 2  1 5 . 3 4  1 6 . 3 3  
6 5 1 . 5 9 1  1 6 . 3 0  1 5 . 4 4  1 5 . 2 6  

6 5 1  . B C D  1 6 . 5 1  1 5 . 5 3  1 5 . 4 ?  
6 5 2 . 6 2 0  1 6 . 2 5  1 5 .  6 8  1 5 . 6 4  
6 5 2 . 8 2 0  1 7 . 0  4  1 5 . 6 9  1 6 . 1 0  
6 5 3 . 5 8 4  1 5 . 9 4  1 5 . 5 4  1 6 . 1 2  
6 5 3 . 6 5 7  1 5 . 9 6  1 5 . 6 7  1 6 . 2 0  

6 5 4 . 6 1 8  1 6 . 4 1  1 5 . 6 9  1 6 . 2 9  
6 5 4 . 7 1 7  1 6 . 6 1  1 5 . 5 0  1 6 . 3 0  



V and B Magnitudes for Cepheids in Region II, CTIO—Continued 

J  •  D  •  
H V  1 2  9 7  2  

2 U41 000 

3  

6 2 2 . 7 0 0  1 7 . 0 2  
6 2 2 . 8 0 8  1 6 . 9 5  
6 2 3 . 7 2 5  1 7 . 3 2  
6 2 3 . 8 2 0  1 7 . 5 5  
6 2 9 . 8 2 1  1 7 . 0 3  

6 3 3 . 6 9 3  1 7 . 4 2  
6 3 5 . 6 5 5  1 6 . 8 6  
6 3 5 . 8 2 9  1 7 . 0 7  
6 4 8 . 6 9 9  1 7 . 2 3  
6 4 9 . 5 7 2  1 7 . 4 5  

6 4 9 . 6 9 4  1 7 .  4 6  
6 5 0 . 5 8 5  1 6 . ^ 7  
6 5 0 . 7 2 8  1 6 . 5 5  
6 5 1 . 6 2 7  1 7 . 1 9  
6 5 1 . 7 5 8  1 7 . 0 8  

6 5 2 . 5 8 5  1 6 . 9 4  
6 5 2 . 7 8 0  1 7 . 3 2  
6 5 3 . 6 1 9  1 6 . 1 9  
6 5 3 . 6 9 1  1 6 . 7 8  
6 5 4 . 5  8 3  1 6 . 7 8  

6 5 4 . 6 8 0  1 6 . 8 8  
7 1 5 . 5 5 5  1 7 . 1 3  

H V  1 2  9 7 * «  H V  1 3 0 6 1  

e  e  

1 5 . 5 9  1 6 . 9 0  
1 5 . 9 5  1 6 . 7 6  
1 6 . 4 3  1 5 . ° 2  
1 6 . 6 2  1 6 . 0 9  
1 6 . 6 2  1 7 . 0 0  

1 6 . 7 2  1 ^ . 2 0  
1 6 . 6 5  1 6 . 0 3  
1 6 . 5 9  1 5 . 8 9  
1 6 . 6 9  1 6 . 5 2  
1 7 . 0 4  1 6 . 8 6  

1 6 . 8 5  1 7 . 0 8  
1 5 . 9 1 *  1 7 . 3 2  
1 5 . 8 7  1 7 . 1 6  
1 6 .  4 7  1 5 . 6 °  
1 6 . 0 D  1 5 . 6 3  

1 6 . 3 5  1 6 . 3 1  
1 6 . 5 2  1 6 . 4 5  
1 6 . 1 9  1 6 . 6 2  
1 6 . 7 4  1 7 . 1 1  
1 6 . 3 8  1 7 . 1 6  

1 6 . 1 1  1 7 . 0 0  
1 5 . 9 0  1 7 . 1 3  



V and B Magnitudes for Cepheids in 

J .  0 .  

2 £+<+1 000 
H V  9 3 5  H V  9 5 1  H V  9 5 3  H V  9 5 5  

V  V  V  V  

6  2 9 . 6 5 0  
6 3 5 . 6 Q 9  
6 3 5 . 7 7 7  
6 2 2 . 6 3 1  
715.5140 

6 2 3 . 6 3 8  
6 2 2 . « 2 1  
6 3 0 . 6 1 3  
6 4 8 .  5 9 3  
6 4 8 . 7 3  6  

6 < + 9 . 7 3 < +  
6 5 0  . 6 2 C  
6 4 9 . 6 0 6  
6 5 1 . 5 9 1  
6 5 1 . 8 0 0  

6 5 4 . 7 1 7  
6 5 3 . 6 5 7  
6 5 2 . R 2 0  
6 3 3 . 7 7 3  
6 5 0 . 7  6 4  

653.5 84 
654.618 
652.620 

1 4 . 9 5  
1 * 4 . 9 * 4  
1 4 . 7  5  
1 5 . 0  0  
1 5 . 0 7  

1 5 . 2 6  
1 5 . 0 5  
1 5  , 1 T  

1 4 . 6 9  
1 4 . 7 6  

1 * 4 . 8 2  
1 4 , 9  2  
1 4 . 8  5  
1 5 . 0 7  
1 5 . 1 8  

1 5 . 1 2  
1 5 . 2 5  
1 5 . 4 0  
1 5 . 0 2  
1 4 . 9  6  

1 5 . 3 8  
1 5 . 0 7  
1 5 . 4 9  

1 6 . 6 0  
1 5 .  6 2  
1 5 . 5 4  
16.08 
16. 00 

1 6 . 3 2  
1 6 . 1 G  
1 5 . 5 1  
1 6 .  2 3  
1 6 . 3 8  

1 5 .  5 4  
1 5 . 6 5  
1 5 .  6 0  
1 5 . 9 4  
1 6 . 1 6  

1 5 . 4 1  
1 6 . 2 7  
1 6 . 2 7  
1 6 . 4 5  
1 5 .  8 2  

16.44 
15. 59 
16.30 

1 1 . 8 3  
1 2 .  3 0  
1 2 . 0 9  
1 1 . 9 6  
1 2 . 1 4  

11 .  82  
1 1 . 8 3  
1 1 . 8 8  
1 2 . 3 8  
12.5D 

1 2 . 5 1  
1 2 . 5 6  
1 2 . 4 7  
1 2 . 3 6  
1 2 . 5 1  

12.*49 
1 2 .  3 9  
1 2 . 4 5  
1 1 . 9 3  
12.62 

1 2 . 3 9  
12.<*8 
1 2 . 5 9  

1 4 . 2 6  
1 4 . 3 7  
1 3 . 9 1  
1 4 .  0 6  
1 4 . 2 4  

1 3 . 6 4  
1 3 . 7 4  
1 4 . 4 1  
1 4 . 2 0  
1 4 . 2 7  

1 4 .  0 3  
1 3 .  4 * 4  
1 4 . 0 8  
1 3 . 4 9  
1 3 . 6 2  

1 3 . 7 8  
1 3 . 7 1  
1 3 . 7 8  
1 4 . 1 0  
1 3 .  6 3  

13.73 
13.83 
13.80 

III, CTIO 

H V  9 6 9  H V  9 8 0  H V  2 3 5  

V 

1 4 .  9 5  
1 4 . 3 1  
1 * 4 . 3 1  
1 4 . 6 5  
1 4 . 7 3  

1 4 .  5  0  
1 4 . 5 9  
1 4 .  9 1  
1 4 .  6 9  
1 5 . 0 5  

1 4 . 9 5  
1*4.  86 
1 * 4 . 9 5  
1*4.  45 
1 4 . 5 6  

1*4 .  19 
1*4 . 21 
l * f . l 5  
1 * 4 .  3 1  
14.  92 

1*4.14 
1*4.33 
1*4.28 

V  

1 5 . 5 0  
1 6 . 3 8  
1 5 . 8 8  
1 6 . 2 2  
1*4.91 

1 6 . 3 2  
1 5 . 8 5  
1 5 . 8 2  
1 5 .  9 9  
1 6 . 3 4  

1 6 . 4 7  
1 5 .  2 4  
1 6 . 3 3  
1 5 . 7 1  
1 6 . 2 0  

1 5 .  2 3  
16.12 
1 6 .  0 9  
1 5 . 5 8  
1 5 .  3 7  

1 6 . 1 9  
1 5 . 4 0  
1 6 . 3 0  

V  

1 ^ . 4 6  
16. *46 

1 6 . 1 5  
1 5 . 5  6  
16.  *40 

1 6 .  C I  
1 5 . 7 7  
1 5 . 9 6  
1 5 .  8 8  
1 5 . 8 1  

1 6 . 1 2  
1 6 . 2 9  
1 6 . 3 7  
1 5 . 6 3  
1 5 . 6 9  

1 5 . 6 8  
1 6 . 3 1  
1 6 . 0 6  
1 5 . 6 5  
1 6 . 4 2  

1 6 . 1 5  
1 6 . 1 2  
1 6 . 1 9  



V and B Magnitudes for Cepheids in Region III, CTIO—Continued 

j .  n .  
H V  Q 3 5  

2  4 4 1  0 0 0  

3  

6 2 2 . 7 0 0  1 5 . 9 1  
6 2 2 . 8  0 8  1 5 . 8 1  
6 2 3 . 7 2 5  1 5 . 9 6  
6  2 3 . 8 2 0  1 6 . 0 C  
6 2 9 . 6 9 2  1 5 . 8 1  

H V  ° 5 1  H V  ° 5 3  

B  B  

1 6 . 8 3  1 2 . 6 2  
1 7 . 0  5  1 2 . 7 0  
1 6 . 7 9  1 2 . 5 1  
1 7 . 1 C  1 2 . 6 ?  
1 7 . 1 3  1 2 . 7 3  

H V  9 5 5  H V  9 6 9  

B  B  

1 4 . 2 7  1 5 . 3 2  
1 4 . 1 1  1 3 , 6 8  
1 3 . 9 5  1 5 . 0 2  
1 4 . 1 8  1 5 . * + 3  
1 5 . 4 5  1 5 . 8 8  

H V  9 6 0  H V  2 3 5  

B  9  

1 6 . 2 2  1 6 . 0 2  
1 6 . 2 5  1 6 . 1 0  
1 6 . 5 8  1 6 . 8 4  
1 6 . 8 8  1 6 . 7 4  
1 5 . 4 2  1 5 . 8 3  

6 2 9 . 8 2 1  1 5 . 8 1  
6 3 3 . 6 9 3  1 5 . 5 2  
6 3 5 . 6 5 5  1 5 . 4 4  
6 3 5 . 8 2 9  1 5 . 5 7  
6 4 8 . 5 5 8  1 5 . O P  

1 6 . 5 0  1 2 . 8 4  
1 7 . 3 0  1 3 . 0 7  
1 6 . 3 2  1 3 . 3 ?  
1 6 . 4 5  1 3 . 1 8  
1 7 . 2 8  1 3 .57 

1 5 . 3 4  1 5 . 9 0  
1 5 . 3 6  1 5 . G 7  
1 5 . 1 2  1 5 . 2 0  
1 4 . 8 2  1 5 . 1 0  
1 5 . 1 2  1 5 . 8 1  

1 6 . 0 3  1 6 . 0 3  
1 6 . 7 0  1 6 . 3 3  
1 7 . 6 5  1 7 . 5 3  
1 6 . 5 7  1 6 . 9 0  
1 6 . 5 0  1 6 . 4 3  

6 4 8 . 6 9 9  1 5 . 0 6  
6 4 5 . 5 7 2  1 5 . 4 9  
6 4 9 . 6 9 4  1 5 . 5 3  
6 5 0 . 5 8 5  1 5 . 9 0  
6 5 0 . 7 2 8  1 5 . 9 4  

1 7 . 0 9  1 3 . 5 3  
1 6 . 1 9  1 3 . 6 4  
1 5 . 7 7  1 3 . 6 0  
1 6 . 3 5  1 3 . 5 7  
1 6 . 5 3  1 3 . 8 4  

1 5 . 0 6  1 5 . 7 5  
1 5 . 0 3  1 6 . 0 5  
1 4 . 8 4  1 5 . 8 0  
1 3 . 8 9  1 5 . 6 3  
1 4 . 0 5  1 5 . 4 8  

1 6 . 5 2  1 6 . 0 7  
1 7 . 0 9  1 7 . 0 9  
1 7 . 0 1  1 6 . 8 0  
1 5 . 5 0  1 7 . 0 4  
1 5 . 6 1  1 7 . 2 1  

6 5 1 . 6 2 7  1 5 . 9 8  
6 5 1 . 7 5 8  1 6 . 1 8  
6 5 2 . 5 8 5  1 6 . 2 1  
6 5 2 . 7 8 0  1 6 . 2 2  
6 5 3 . 6 1 9  1 6 . 3 0  

1 6 . 8 3  1 4 . 2 4  
1 7 . 0 6  1 3 . 7 Q  
1 7 . 0 1  1 3 . 5 6  
1 7 . 2 7  1 3 . 6 1  
1 7 . 7 4  1 3 . 7 8  

1 4 . 3 7  1 5 . 3 6  
1 ^ . 7 2  1 5 . 6 6  
1 4 . 4 6  1 4 . 9 0  
1 4 . 5 5  1 4 . 9 5  
1 4 . 8 1  1 5 . 4 2  

1 6 . 4 0  1 6 . 1 0  
1 7 . 0 6  1 6 . 1 1  
1 6 . 2 8  1 6 . 6 9  
1 6 . 8 6  1 6 . 5 7  
1 6 . 8 0  1 7 . 0 4  

6 5 3 . 6 9 1  1 6 . 3 7  
6 5 4 . 5 8 3  1 5 . 7 5  
6 5 4 . 6 8 0  1 5 . 8 8  
7 1 5 . 5 5 5  1 5 . 7 8  

1 7 . 1 3  1 3 . 6 5  
1 6 . 1 9  1 3 . 9 C  
1 6 . 0 6  1 3 . 8 8  
1 6 . 8 5  1 3 . 0 2  

1 4 . 7 8  1 5 . 2 7  
1 5 . 1 4  1 5 . 4 2  
1 4 . 9 2  1 5 . 3 0  
1 5 . 1 4  1 5 . 5 2  

1 6 . 3 7  1 7 . 0 0  
1 6 . 3 6  1 6 . 7 3  
1 5 . 7 4  1 6 . 6 1  
1 5 . 6 3  1 6 . 9 4  



V and B Magnitudes for Cepheids in Region III, CTIO--Continued 

J .  D .  
H V  2 4 9 1  

2  441 0 0  D  

V  

6 2 9 . 6 5 C  1 5 . 2 0  
6 3 5 . 6 0 °  1 5 . 0 7  
6 3 5 . 7 7 7  1 4 . 9 8  
6 2 2 . 6 3 1  1 5 . 3 6  
7 1 5 . 5 4 0  1 5 . 2 4  

H V  2 5 1 0  H V  2 5 3 6  

V  V  

1 4 . 8 1  1 6 . 0  3  
1 5 . 0 7  1 5 . Q 0  
1 5 . 0 1  1 4 . 8 2  
1 4 . 3 3  1 5 . D U  
1 4 . 5  0  1 4 . 4 R  

H V  2 5 3 8  H V  2 5 7 9  

V  V  

1 4 . 4 7  1 3 . 7 6  
1 4 . 1 2  1 4 . 6 1  
1 4 . 0 9  1 4 . 1 0  
1 4 . 0 1  1 4 . 8 6  
1 4 . 4 8  1 3 . 9 4  

H V  5 6 8 4  H V  5 7 3 C  

V  V  

1 6 . 1 4  1 5 . 0 7  
1 6 . 1 0  1 5 . 1 4  
1 5 . 9 5  1 4 . 8 2  
1 5 . 6 6  1 5 . 3 9  
1 5 . 4 8  1 4 . 9 1  

6 2 3 . 6 3 8  1 5 . 4 8  
6 2 2 . 8 2 1  1 5 . 3 5  
6 3 0 . 6 1 3  1 5 . 3 2  
6 4 R . 5 9 3  1 4 . 7 5  
6 4 6 . 7 3 6  1 ^ . 9 9  

1 4 . 6 4  1 5 . 1 3  
1 4 . 4 8  1 5 . 0 2  
1 4 . 5 7  1 5 . 2 2  
1 4 . 5 7  1 4 . 9 4  
1 4 . 7 3  1 5 . 3 3  

1 4 . 0 0  1 4 . 6 8  
1 3 . 9 5  1 4 . 4 8  
1 4 . 4 1  1 3 . 6 5  
1 4 . 2 0  1 4 . 1 8  
1 4 . 1 7  1 4 . 3 8  

1 5 . 5 9  1 4 . 8 6  
1 5 . 6 3  1 5 . 4 9  
1 5 . 8 5  1 5 . 1 9  
1 5 . 4 8  1 4 . 8 5  
1 5 . 4 4  1 4 . 9 5  

6 4 9 . 7 3 4  
6 5 0 . 6 2 5  
6 4 9 . 6 0 6  
6 5 1 . 5 9 1  
6 5 1 . 8  0 0  

1 5 . 1 ?  
1 5 . 2 0  
1 5 . 0 2  
1 5 . 3 6  
1 5 . 2 1  

1 4 .  5 5  
1 4 . 3 4  
1 4 . 4 7  
1 4 . 4 2  
1 4 . 7 0  

1 4 .  9 9  
1 4 . 7 0  
1 5 .  0 2  
1 4 .  0 5  
1 4 . 3 9  

1 4 .  2 1  
1 3 .  9 9  
1 4 . 1 3  
1 3 . 8 0  
1 4 .  0 1  

1 4 . 5 8  
1 4 . 7 0  
1 4 . 6 3  
1 4 .  4 2  
1 4 . 6 8  

1 5 . 9 0  
1 5 . 7 3  
16.00 

1 5 . 5 5  
1 5 . 7 3  

1 4 . 9 2  
1 4 . 8  9  
1 4 .  8 8  
1 4 . 9 3  
1 5 . 0 5  

6 5 4 . 7 1 7  
6 5 3 . 6 5 7  
6 5 2 . 8 2 0  
6 3 3 . 7 7 3  
6 5 0 . 7 6 4  

1 4 . 5 0  
1 4 . 9 7  
1 5 . 2 3  
1 4 . 8 3  
1 5 . 1 9  

1 5 .  0 5  
1 4 . 7 1  
1 4 . 5 6  
1 4 . 8 9  
1 4 . 4 1  

1 4 . 6 9  
1 4 . 6 5  
1 4 .  5 C  
1 4 .  5 6  
1 4 . 5 3  

1 3 . 9 3  
1 3 . 8 3  
1 3 . 7 5  
1 4 .  2 0  
1 4 . 0 1  

1 3 .  8 8  
1 4 . 1 2  
1 4 . 2 0  
1 3 . 7 9  
1 4 . 7 0  

1 5 . 6 0  
1 5 .  4 3  
1 5 . 6 9  
1 5 . 5 0  
1 5 . 3 U  

1 4 . 9 8  
1 5  . 1 8  
1 5 . 2 6  
1 4 . 8 9  
1 4 . 9 2  

653.584 
654.618 
652.620 

1 4 . 9 1  
1 4 . 6  0  
1 5 . 5 6  

14.68 
15. 03 
14.78 

1 4 . 4 G  
1 4 .  8 6  
1 4 . 5 6  

13.70 
14.13 
13.94 

13.93 
13. 97 

1 5 . 3 5  
1 5 . 6 7  
1 5 . 6 7  

1 5 . 0 9  
1 5 . 1 4  
1 5 . 1 7  V0 



V and B Magnitudes for Cepheids in Region III, CTIO—Continued 

J .  D .  
H V  2 4 9 1  H V  2  5 1 0  H V  2 5 3 6  H V  2 5 3 F I  H V  2 5 7 9  H V  5 6 8 4  H  V  5 7 3 0  

2  4 4 1  0 0 0  

B  B  B  B  R  B  R  

6 2 2 . 7 0 0  1 6 . 1 8  
6 2 2 . 8 0 8  1 6 . 3 7  
6 2 3 . 7 2 5  1 6 . 3 3  
6 2 3 . 8 2 0  I 6 „ 4 9  
6 2 9 . 6 9 2  1 6 . 1 6  

6 2 9 . 8 2 1  1 6 . 2 6  
6 3 3 . 6 9 3  1 5 . 3 9  
6 3 5 . 6 5 5  1 5 .  8 4  
6 3 5 . 8 2 9  1 5 . 9 0  
6 4 8 . 5 5 8  1 5 . 6 7  

1 4 . 9 6  1 5 . 5 2  
1 5 . 0 9  1 5 . 8 8  
1 5 . 3 8  1 5 . 8 5  
1 5 . 3 9  1 6 . 0 0  
1 5 . 4 8  1 5 . 8 6  

1 5 . 3 1  1 6 . 0 3  
1 5 . 4 2  1 5 . 2 0  
1 5 . 9 9  1 6 . 0 4  
1 5 . 9 0  1 6 . 0 1  
1 5 . 2 1  1 5 . 9 4  

1 4 . 9 0  1 5 . 4 9  
1 4 . 9 1  1 5 . 4 0  
1 4 . 7 1  1 5 . 4 2  
1 4 . 9 8  1 5 . 8 1  
1 5 . 5 7  1 4 . 6 5  

1 5 . 8 1  1 4 . 2 8  
1 5 . 1 7  1 5 . 2 3  
1 4 . 9 8  3 5 . 4 0  
1 5 . 0 7  1 5 . 3 0  
1 5 . 5 4  1 5 . 4 4  

1 6 . 1 4  1 6 . 2 9  
1 5 . 9 9  1 6 . 1 0  
1 6 . 2 2  1 5 . 6 4  
1 6 . 0 8  1 5 . 6 2  
1 6 . 2 9  1 6 . 0 6  

1 6 . 1 3  1 6 . 2 0  
1 6 . 0 6  1 5 . 5 2  
1 6 . 1 5  1 5 . 7 0  
1 6 . 3 6  1 5 . 9 3  
1 6 . 1 1  1 5 . 5 4  

6 4 8 . 6 9 9  1 5 . 6 5  
6 4 9 . 5 7 ?  1 5 . 6 9  
6 4 9 . 6 9 4  1 5 . 7 3  
6 5  C  . 5  8 5  1 5 . 8 7  
6 5 0 . 7 2 P  1 6 . 0 8  

6 5 1 . 6 2 7  1 6 . 1 9  
6 5 1 . 7 5 8  1 6 . 5 1  
6 5 2 . 5 8 5  1 6 . 4 8  
6 5 2 . 7 8 0  1 6 . 4 9  
6 5 3 . 6 1 9  1 6 . 0 1  

6 5 3 . 6 9 1  1 5 . 7 6  
6 5 4 . 5 8 3  1 5 . 4 2  
6 5 4 . 6 8 0  1 5 . 5 0  
7 1 5 . 5 5 5  1 6 . 0 9  

1 5 . 1 9  1 5 . 9 7  
1 5 . 0 9  1 6 . 1 6  
1 4 , 9 5  1 5 . 8 4  
1 4 . 7 5  1 5 . 0 7  
1 4 . 6 8  1 4 . 7 6  

1 5 . 3 1  1 4 . 5 8  
1 5 . 5 9  1 5 . 0 5  
1 5 . 5 7  1 5 . 1 1  
1 5 . 6 8  1 5 . 5 8  
1 5 . 9 3  1 5 . 8 5  

1 5 . 7 9  1 5 . 6 8  
1 6 . 0 7  1 6 . 0 7  
1 6 . 3 6  1 6 . 0 6  
1 4 . 9 8  1 4 . 8 8  

1 5 . 3 5  1 5 . 2 9  
1 5 . 2 4  1 5 . 7 5  
1 5 . 0 7  1 5 . 5 3  
1 4 . 7 8  1 5 . 5 4  
1 4 . 7 9  1 5 . 8 4  

1 4 . 7 5  1 5 . 6 1  
1 5 . 1 4  1 5 . 9 0  
1 4 . 7 2  1 5 . 1 4  
1 4 . 8 9  1 5 . 4 5  
1 5 . 1 3  1 5 . 4 2  

1 4 . 9 7  1 4 . 7 8  
1 5 . 6 0  1 5 . 2 8  
1 5 . 4 3  1 4 . 9 8  
1 5 . 6 7  

1 5 . 9 7  1 5 . 3 8  
1 6 . 3 7  1 5 . 7 8  
1 6 . 3 9  1 5 . 7 7  
1 6 . 1 8  1 5 . 8 3  
1 6 . 0 4  1 5 . 9 1  

1 6 . 1 9  1 6 . 0 1  
1 6 . 3 3  1 6 . G O  
1 6 . 3 6  1 5 . 8 1  
1 6 . 4 1  1 6 . 0 3  
1 6 . 0 9  1 6 . 1 3  

1 6 . 2 9  1 6 . 1 3  
1 6 . 3 6  1 6 . 0 3  
1 6 . 6 9  1 6 . 1 7  
1 6 . 1 3  1 5 . 7 8  



V and B Magnitudes for Cepheids in Region III, CTIO—Continued 

J .  0 .  
H V  5 7 7 5  

2  4 4 1  0 0 0  

V  

6 2 9 . 6 5 0  1 5 . 7 8  
6 3 5 . 6 0 9  1 6 . 1 8  
6 3 5 . 7 7 7  1 5 . 9 5  
6 2 2 . 6 3 1  1 5 . 5 9  
7 1 5 . 5 4 0  1 5 . 4 8  

H V  1 2 3 2 5  H V  1 3 0 5 6  

V  V  

1 5 . 8 8  1 5 . 8 C  

1 5 . 7 8  1 6 . 0 6  
1 5 . 6 1  1 5 . 8 ^  
1 5 . 5 9  1 5 . 9 0  
1 6 . 3 2  1 5 . 8 5  

H V  1 3 Q 6 3  H V  1 3 0  6  4  

V  V  

1 6 . 9 9  1 6 . 4 9  
1 6 . 3 8  1 6 . 1 0  
1 6 . 1 9  1 5 . 9 2  
1 7 . 0 1  1 6 . 7 3  
1 6 . 3 2  1 6 .  4 5  

6 2 3 . 6 3 8  
622.821 
6 3 0 . 6 1 3  
6 4 8 . 5 9 3  
6 4 8 . 7 3 6  

1 5 . 6 6  
1 5 . 6 0  
1 5 . 8 9  
1 5 . 9 9  
16.0 0 

1 6 . 1 3  
1 5 .  8 8  
1 5 . 3 8  
16. 11 
16.11 

1 6 . 0 5  
1 6 .  0 3  
1 6 . 0 6  
1 5 .  8 4  
1 5 . 7 3  

1 7 .  0  5  
1 6 . 7 6  
1 6 . 3 4  
1 6 . 8 9  
1 7 .  0 3  

1 6 .  3 6  
1 6 . 5 6  
1 6 . 7 8  
1 6 .  2 3  
1 6 .  5 2  

6 4 9 . 7 3 4  
6 5 0 . 6 2 0  
6 4 9 . 6 0 6  
6 5 1 . 5 9 1  
6 5 1 . B O G  

16. 08 
1 5 . 7 7  
1 6 . 0 0  
1 5 . 7 1  
15.59 

1 5 . 9 8  
1 5 .  8 9  

1 5 . 8 4  
16. 26 
1 6 . 2 7  

16.01 
1 6 . 0 5  
1 6 . 1 6  
1 6 . 0  6  
1 6 . 1 6  

16. 86 
1 6 . 4 1  
16. 86 
1 6 . 6 3  
1 6 .  6 4  

1 6 .  3 7  
1 6 . 5 3  
16.1*5 
1 6 . 6 0  
1 6 . 6 7  

6 5 4 . 7 1 7  
6 5 3 . 6 5 7  
6 5 2 . 8 2 0  
6 3 3 . 7 7 3  
6 5 0 . 7 6 4  

1 6 . 0 4  
1 5 . 9 6  
1 5 . 7 3  
1 5 . 8 0  
1 5 . 3 7  

1 6 . 0 4  
1 5 . 6 5  
1 6 . 3 4  
1 5 .  8 0  
1 5 . 7 0  

1 5 . 5 6  
16.20 
1 5 .  8 4  
1 6 . 1 3  
16.01 

1 6 . 8 5  
1 7 . 0 7  
1 6 . 7 5  
1 6 . 9 7  
1 6 . 5 0  

1 6 .  3 2  
1 6 . 5 1  
1 6 . 7 8  
1 6 .  4 8  
1 6 . 5 0  

653 .584 
654.618 
652.620 

1 6 . 0 0  
1 6 . 1 7  
1 5 . 9 7  

15.84 
15.88 
16. 23 

1 6 .  0 4  
1 5 . 7 5  
1 5  . 8 2  

17.03 
17.00 
16.79 

16.65 
16.38 
16.65 

H 
O 
H 



V and B Magnitudes for Cepheids in Region III, CTIO—Continued 

J .  D .  

2 ui»i ooo 
H V  5  7 7 5  H  V  1 2 3 2 5  H V  1 3 0 5 6  H V  1 3 0 6 ?  H V  1 3 0 6 4  

R  R  B  

6 2 2 . 7 C 0  1 6 . 3 7  1 6 . 1 0  1 6 . 7 9  1 7 . 8 0  1 7 . 8 0  
6 2 2 . 8 0 8  1 6 . 1 * 6  1 6 . 5 0  1 6 .  9 2  1 8 . 0 2  1 7 . 9 3  
6 2 3 . 7 2 5  1 5 . 9 9  1 6 . 5 8  1 6 . U P  1 8 . 3 6  1 7 . 5 3  
F  2  3 .  2  0  1 6 . 1 2  1 6 . 7 0  1 6 . < 4 °  1 7 .  9 4  1 7 . 5 2  
6 2 9 . 6 9 2  1 6 . 5 6  1 6 . 5 9  1 6 . 5 1  1 8 . 1 9  1 7 . 5 9  

6 2 9 . 8 2 1  1 6 . 5 3  
6 3 3 . 6 9 3  1 6 . 3 3  
6 3 5 . 6 5 5  1 7 . 0 ^  
6 3 5 . 8 2 °  1 6 . 6 1  
6 4 8  . 5 5 8  1 6 . 7 6  

1 6 . 4 3  1 6 . 6 0  
1 6 . 5 8  1 6 . 6 2  
1 6 . 7 3  1 6 . 7 3  
1 6 . 8 6  1 6 . 7 8  
1 6 . 8 7  1 6 . U 3  

1 8 . 0 2  1 7 . 8 2  
1 8 . 1 4  1 7 . 7 5  
1 7 . 3 5  1 7 . 8 7  
1 6 . 9 5  1 7 . 2 5  
1 7 . 9 1  1 7 . 2 8  

6 4 8 . 6 9 9  1 6 . 5 6  
6  * 4 9  .  5  7 2  1 6 . 8 D  
6 4 9 . 6 9 4  1 6 . 8 1 *  
6 5 0 . 5 8 5  1 6 . 0 7  
6 5 0 . 7 2 8  1 5 . 9 8  

1 7 . 0 1  1 6 . 0 4  
16. *48 16.80 
1 6 . 2 8  1 6 . 7 1  
1 6 . 5 0  1 6 . < 4 6  
1 6 . 3 9  1 6 . 5 0  

1 7 . 9 3  1 7 . 3 0  
1 8 . 3 0  1 7 . 7 4  
1 8 . 4 4  1 7 . 6 3  
1 6 . 8 9  1 7 . 7 6  
1 7 . 0 K  1 7 . 6 2  

6 5 1 . 6 2 7  1 6 . 1 0  
6 5 1 . 7 5 8  1 6 . 5 5  
6 5 2 . 5 8 5  1 6 . 3 6  
6 5 2 . 7 8 0  1 6 . 5 3  
6 5 3 . 6 1 9  1 6 . 8 0  

1 6  .  7 * 4  1 6 . 8 7  
1 7 . 0 3  1 6 . 8 4  
1 6 . 8 7  1 6 . 1 3  
1 7 . 0 8  1 5 . 9 6  
1 6 . 3 9  1 6 . 5 7  

1 7 . 3 5  1 7 . 7 * 4  
1 7 . 6 7  1 7 . 9 8  
1 7 . 4 1  1 7 . 9 7  
1 7 . 6 2  1 8 . 3 0  
1 8 .  3 U  1 7 . 6 9  

6 5 3 . 6 9 1  
6 5 4 . 5 8 3  
6 5 1 4 . 6 8 0  
7 1 5 . 5 5 5  

1 7 .  0 0  
1 6 . 6 3  
1 7 . 0 1  
1 6 . 3 1  

1 6 . 3 3  
1 6 . 4 5  
1 6 . 7 8  
1 6 . 9 4  

1 6  . 7 0  
1 6 . 1 9  
1 6 .  4 4  
1 6 . 0 9  

1 7 . 7 0  

1 6 . 8 9  

18. 06 
1 8 . 1 3  
1 7 . 4 7  
1 7 . 9 6  

i—1 
o  
to 



V and B Magnitudes for Cepheids in Region II, Uppsala 

J .  D .  
H V  8 8 3  

2  4 3 6  0 0 0  

V  

5 2 9 . 1 7 9  11. 7 4  
5 3 0 . 2 0 0  1 1 . 6 3  
5 5 4 . 0 4 6  1 1 . 8 2  
5 8 3 . 1 6 0  1 2 . 2 3  
5 8 4 . 0 5 1  1 2 . 3 7  

5 8 6 . 1 1 6  1 2 . 2 8  
5 8 7 . 1 4 9  1 2 . 3 7  
5 8 8 . 1 3 9  1 2 . 4 3  
6 2 5 . 9 4 9  1 2 . 3 2  
6 4 1 . 9 4 8  1 1 . 9 7  

6 4 5 . 9 1 0  1 1 . 7 5  
7 U 2 . 9 U 7  1 2 . 1 3  
8 2 3 . 1 7 3  1 1 . 8 7  
8 4 7 . 0 8 5  1 2 . 2 5  
8 8 3 . 2 2 1  1 2 . 5 5  

8 9 3 . 9 9 0  1 2 . 3 7  
9 0 8 . 1 0 0  1 1 . 8 3  
9 0 9 . 1 2 3  1 1 . 9 7  
9 1 1 . 0 5 0  1 1 . 8 7  
9 3 7 . 9 6 2  1 1 . 6 9  

9 5 6 . 9 4 1  1 1 . 9 8  

H V  8 9 2  H V  2 2 6 0  

V  V  

1 3 . 5 7  1 4 . 6 8  
1 3 . 6 9  1 4 . 7 7  
1 4 . 6 4  1 4 . 6 4  
1 4 . 2 2  1 4 . 8 6  
1 4 . 2 4  1 5 . 0 6  

1 4 . 3 0  1 5 . 1 9  
1 4 . 3 1  1 5 . 3 1  
1 4 . 3 4  1 5 . 6 5  
1 3 . 5 8  1 5 . 3 6  
1 3 . 7 6  1 5 . 4 6  

1 3 . 8 4  1 4 . 6 2  
1 3 . 3 6  1 5 . 2 3  
1 4 . 2 4  1 5 . 5 1  
1 3 . 5 4  1 5 . 5 1  
1 3 . 9 1  1 5 . 1 6  

1 3 . 2 1  1 4 . 8 2  
1 4 . 0 5  1 4 . 9 6  
1 4 . 0 0  1 5 . 1 9  
1 3 . 5 2  1 5 . 3 2  
1 4 . 4 2  1 5 . 4 1  

1 4 . 0 6  1 4 . 7 5  

H V  2 2 6 3  H V  2 2 7 9  

V  V  

1 5 . 0 2  1 4 . 9 6  
1 5 . 3 0  1 4 . 8 6  
1 5 . 4 4  1 4 . 6 4  
1 5 . 6 6  1 4 . 8 5  
1 5 . 8 0  1 4 . 7 6  

1 5 . 2 9  1 4 . 5 9  
1 5 . 4 4  1 4 . 0 5  
1 5 . 7 8  1 4 . 4 2  
1 4 . 9 4  1 5 . 0 0  
1 5 . 3 3  1 4 . 3 1  

1 5 . 0 6  1 4 . 5 9  
1 5 . 3 3  1 4 . 7 1  
1 5 . 2 0  1 4 . 4 7  
1 5 . 3 4  1 5 . 0 6  
1 5 . 1 0  1 4 . 1 1  

1 5 . 1 6  1 4 . 6 8  
1 4 . 9 2  1 4 . 9 2  
1 5 . 2 5  1 4 . 9 9  
1 5 . 6 6  14.14 
1 5 . 4 1  1 4 . 4 5  

1 5 . 7 2  1 4 . 7 5  

2 2 9 7  H V  2 3 . 5  

V  V  

1 4 . 8 6  1 5 . 3 6  
I T . 9 0  1 5 . 3 9  
1 4 . 7 6  1 5 . 6 5  
1 4 . 8 5  1 5 . 6 0  
1 4 . 9 4  1 5 . 4 3  

1 5 . 1 6  1 4 . 8 8  
1 5 . 3 8  1 5 . 0 8  
1 5 . 6 8  1 5 . 4 5  
1 4 . 8 8  1 4 . 6 6  
1 5 . 6 9  1 5 .  < * 4  

1 - 4 .  8 0  1 5 . 2 1  
1 5 .  3  0  1 5 . 2 6  
1 5 . 6 4  1 4 . 9 2  
1 4 . 8 9  ± 4 . 8 6  
1 5 . 1 0  1 5 . 3 7  

1 5 . 3 7  1 4 . 8 8  
1 4 . 8 6  1 5 . 3 B  
1 5 . 0 6  1 5 . 5 8  
1 5 . 0 9  1  < + .  5  8  
1 5 . 0 8  1 5 . 3 2  

1 5 . 3 4  1 4 . 7 5  
i-1 
o  C O  



V and B Magnitudes for Cepheids 

J. D. 

2 4 36 0 CO 

529.192 
530.214 
584.059 
587.156 
588.151 

625.958 
641.959 
642.928 
702.895 
823.203 

847.095 
883.231 
893.999 
908.114 
911.061 

HV 883 HV 892 HV 2260 

d  

12 . H 6 
12.54 
13.70 
13.63 
13.78 

13.38 
12.62 
12.63 
13.3b 
13.13 

13.65 
13.89 
13.4 2 
12.76 
1 2 . 6 1  

a 

14.12 
14.18 
14. 94 
14. 87 
15.00 

14.27 
14.18 
14. 33 
13.73 
14.73 

13.81 
14.20 
13. 49 
14.72 
13.63 

3 

15.1 5 
15.5 0 
15.98 
16. 41 
16.52 

16.29 
16.48 
15.98 

16.46 

16. 38 
15.65 
15.34 
15.58 
15.97 

938.08C 
956.959 

12.8 3 
1 <3 . 2 

14. 76 
14.33 

16.52 
15. 02 

Region II, Uppsala—Continued 

H V 2263 HV 2279 H \J 2297 H M 23j 

B 8 

It.91 15.75 
15.18 15.57 
15.75 15.68 
15.63 14.4t 
15.86 It.90 

15.18 15.53 
15.41 14.41 
15.67 14.72 
15.60 15.38 
15.16 14.95 

15.51 15.72 
15.04 14.44 
15.16 15.54 
14.85 15.28 
15.56 14.27 

15.28 14.64 
15.73 15.50 

3 3 

15.33 15.56 
15.61 lb.05 
15.33 15.83 
16.32 15.66 
16.44 15.80 

15.64 14.96 
16.48 16.06 
16.41 15.35 
15.70 15.33 
16.46 15.12 

15.45 15 . G 1 
15.51 15.38 
16.02 15.76 
15.09 j.5.87 
15.79 14.89 

15.79 15.90 
15.86 15.10 



V and B Magnitudes for Cepheids 

J  •  D .  
H V  2 3 1 7  

2 436 000 

V  

5 2 9 . 1 7 9  1 5 . 9 7  
5 3  C . 2  0  U  1 6 . 1 0  
5  5  4 . 0 4 6  1 6 . 6 0  
5 8 3 . 1 6 C  1 6 . 0 7  
5 8 4 . 0 5 1  1 6 . 1 7  

H V  2 3 2 4  H V  2 3 3 2  

V V 

1 4 . 0 5  1 4 . 5 6  
1 4 . 0 4  1 4 . 5 2  
1 4 . 6 7  1 4 . 7 0  
1 4 . 6 3  1 4 . 4 5  
1 4 . 5 7  1 4 . 9 7  

5 8 6 . 1 1 6  1 5 . 7 8  
5 8 7 . 1 4 9  1 6 . 2 8  
5 8 8 . 1 3 9  1 6 . 3 1  
6 2 5 . 9 4 9  1 6 . 1 7  
6 4 1 . 9 4 8  1 6 . 2 6  

1 3 . 8 0  1 5 . 0 7  
1 3 . 9 1  1 5 . 4 1  
1 4 • O  4  1 5 . 0 3  
1 4 . 5 4  1 4 . 7 1  
1 4 . 4 7  1 4 . 7 2  

6 4 5 . 9 1 G  1 6 . 3 5  
7 G 2 . 9 0 7  1 6 . 3 4  
8 2 3 . 1 7 3  1 6 . 2 0  
8 4 7 . 0 8 5  1 6 . 2 6  
8 8 3 . 2 2 1  1 5 . 7 3  

1 4 . 0 6  1 4 . 5 5  
1 4 . 1 9  1 5 . 3 C  
1 4 . 5 3  1 4 . 5 6  
1 3 . 9 9  1 4 . 6 4  
1 4 . 9 0  1 4 . 6 3  

8 9 3 . 9 9 C  1 6 . 2 3  
9 0 8 . 1 0 0  1 6 . 2 O  
9 0 9 . 1 2 3  1 6 . 1 7  
9 1 1 . 0 5 0  1 6 . 0 7  
9 3 7 . 9 6 2  1 6 . 1 6  

1 4 . 3 8  1 4 . 5 2  
1 4 . 1 7  1 5 . 2 4  
1 4 . 5 6  1 4 . 8 0  
1 4 . 7 2  1 4 . 5 8  
1 4 . 2 1  1 4 . 5 7  

9 5 6 . 9 4 1  1 6 . 1 4  1 4 .  9 6  1 4 . 7 2  

Region II, Uppsala—Continued 

H V  2 3 3 7  H V  5 5 2 2  H V  1 2 5 1 7  U  1 1  

V  

1 5 .  8 8  
1 - 4 . 7 7  
1 5 .  6 5  
1 5 . 7 2  
1 5 . 8 0  

1 4 .  8 2  
1 5 . 1 8  
1 5 . 3 0  
1 5 . 0 0  
1 5 .  3 3  

1 5 . 4 4  
1 4 .  8 1  
1 5 . 7 0  
1 4 . 9 5  
1 5 . 4 0  

1 5 .  0 3  
1 4 .  7 6  
1 5 . 1 9  
1 5 .  4 6  
1 5 .  3 8  

1 5 . 1 7  

V  

1 5 . 6 0  
1 6 . 1 G  
1 6 . 1 9  
1 5 . 7 5  
16.12 

1 5 .  6 5  
1 6 .  0 4  
1 6 . 5 1  
16. 82 
1 6 . 4 1  

1 5 . 2 9  
1 6 . 4 0  
1 6 .  3 4  
16.12 
1 6 . 3 3  

1 6 . 0 5  
1 6 . 3 0  
1 5 . 5 8  
1 6 . 1 4  
1 6 . 0 4  

1 6 .  0 4  

V  

1 6 . 4 3  
1 6 . 5 1  
1 6 . 1 6  
1 5 . 7 2  
1 5 . 9 8  

16. 60 
1 5 .  7 8  
1 6 .  4 2  
1 6 . 4 0  
1 6 . 6 6  

1 6  . 7  u  
16. 06 
1 5 . 9 2  
1 6 . 2 9  
1 5 . 8 0  

16.11 
1 6 .  3 6  
16.10 
1 6 . 4 0  
1  6 .  5  U  

1 4 .  6 2  
1 4 . 4 6  
14.13 
1 4 .  2 2  
1 4 .  0 5  

1 4 . 1 9  
I N .  5 5  
1 4 . 6 8  
1 4 . 6 0  
1 4 .  1  0  

1 4 . 2  5  
1 3 . 9 2  
1 4 . 1 8  
1 4 .  5 0  
1 4 .  0 1  

14.55 
1 4 .  4 2  
1 4 . 4 6  
1 4 .  4 4  
1 3 . 7 6  

1 3 .  5 4  



V and B Magnitudes for Cepheids 

J • D • 
HV 2317 

2 436 000 

B 

529.192 16.48 
530. 2m 17.17 
584.0 59 
587.158 16.71 
588.151 

625.958 
641.959 
642.928 16.06 
702.895 
823.203 16.65 

847.095 16.91 
883.231 16.13 
893.999 
9 0 8.114 16.93 
911.u6l 

938.080 16.78 
956.959 16.81 

H \ J  2324 HV 2332 

9 3 

14.54 14.88 
14.76 15.2^ 
15.29 15.29 
14.55 15.89 
14.67 15.6C 

15.42 15.07 
15.17 15.26 
14.98 14.98 
14.36 15.70 
15.31 14.91 

14.54 15.31 
15.58 14.88 
15.02 14.86 
15.02 15.82 
15.16 Ih.92 

15.17 14.92 
15.68 15.06 

Region II, Uppsala—Continued 

HV 2337 

B 

lb . 4 2 
15.24 
16. 33 
15. 66 
15.73 

15.42 
15.57 
15.9C 
15. Z h  

16.51 

15.35 
16. 01 
15. u2 
15.12 
15.89 

15. 83 
15.35 

HV 5522 

8 

15.71 
16.59 

16. 93 

16.40 
16. 32 
16.42 
17. 0 2 

16.3 8 

16. 34 
16.82 

16.35 
16.35 

HV 12517 

3 

16 . 85 
16.70 
16.06 
16. 61 

16.52 

16.11 
16.1m-
16. 05 

16. 85 
16.0u 
16.75 
17.04 

U 11 

6 

15.57 
15.40 
15.17 
15.31 
15.36 

15.16 
14.79 
14. 98 
15.09 
14.95 

15. 42 
14.81 
15.16 
15.24 
15.48 

14.17 
14. 02 



V and B Magnitudes for Cepheids in Region III, Uppsala 

J. D. 

2 436 000 

529.179 
530.200 
5 54.046 
5 8 3. 16 G 
584.051 

586.116 
587.149 
588.139 
625.949 
641.948 

645.910 
702.907 
823.173 
84 7.0 85 
883.221 

893.990 
908.100 
909.123 
911.050 
937.962 

HV 933 r i  V 938 H V 2335 H V 2358 HV 236 6 -IV 2 3 94 HV 2 432 

14 * 0 5 
14. 02 
14. 78 
14.89 
14. 71 

14.52 
13.75 
14.20 
14.65 
14. 64 

14.7 0 
14. 69 
14.80 
14.89 
13.75 

14.89 
14.71 
14.69 
14.70 
14.50 

V 

13.68 
13. 73 
13.96 
12.95 
13. 03 

12.95 
13.15 
13.25 
13. 91 
13.72 

13.88 
13.29 
13.25 
13.26 
13. 80 

13.20 
13.66 
13.76 
12.88 
12.94 

V 

14. 80 
15. 02 
15. 05 
14. 89 
14.89 

14.74 
14. 27 
14.60 
14.57 
14.58 

14. 77 
14. 92 
14.96 
14.93 
14.64 

15. 01 
14.89 
15. 01 
14. 84 
14.60 

V 

15.11 
15. 37 
14.95 
15.46 
15.43 

14. 75 
14.95 
15.31 
14.66 
15. 18 

14. 86 
15.40 
15. 18 
14.80 
15. 00 

14. 80 
14.92 
14.98 
15.46 
15.32 

16.14 
15.41 
16. 0 0 
16. 00 
15. 96 

16.18 
15. 97 
15. 88 
1 6 . 1 6  
16. 0 u 

15.78 
16.26 
15. 74 
15.91 
16.01 

15.77 
15.80 
15.9 2 
15.69 
15.95 

V 

14. 96 
15 . Li U 
15.14 
15.02 
15.24 

14. 86 
15.16 
15.46 
15.29 
15.14 

15.06 
14.90 
14. 90 
15. 22 
15. G 3 

14. 8u 
15.05 
15.27 
15. 01 
15. 02 

13.78 
13.95 
14.28 
14. 0 3 
13. 65 

14.33 
14.32 
14. 64 
13.86 
14.48 

14.33 
1^.00 
13.99 
14.14 
14.33 

14.48 
14.23 
14.06 
13. 91 
14. 45 

956.941 14.95 13.70 15.1G 16.03 15 . 01 14.28 



V and B Magnitudes for Cepheids 

J. D. 
HV 933 

2 <+36 000 

B 

529.192 15.10 
530.214 14.98 
5 8 4.059 15.73 
557.158 14.34 
588.151 14.67 

HV 938 HV 2335 

3 3 

14.81 15.85 
14.58 15.41 
13.63 15.83 
14.1C 14.52 
14.24 14.95 

625.958 15.26 
641.959 15.60 
642.928 15.61 
702.895 15.50 
823.203 14.82 

14.63 14.96 
14.65 14.99 
Ih.72 14.78 
13.87 15.84 
14.20 15.81 

847.G95 15.88 
883.231 14.41 
893.999 15.92 
908.114 15.75 
911.061 15.49 

938.08C 15.73 
956.959 15.65 

14.19 15.86 
14.69 15.40 
14.11 16.09 
14.54 15.71 
13.54 15.59 

13.60 15.41 
14.18 

Region III, Uppsala—Continued 

HV 2358 

B  

15.95 
16. 01 
16.36 
15. 39 
15.83 

15. 08 
15. 71 
15.94 
15. 88 
16.01 

15. 34 
15.83 
15.55 
15. 64 
16.14 

16.27 
15.81 

HV 2 366 

3 

16.67 
15.94 
16. 85 
16. 68 
15.9u 

16.19 
16. 76 
15.80 
16.69 
16.21 

16.65 
16.42 
16.42 
16.26 
16.21 

16.78 
16.59 

H V  2 3 9 4  

3 

15.78 
15. 82 
16.GJ 
15.68 
16. GO 

15.84 
15. 92 
16. 01 
15.40 
15.28 

16.14 
15.76 
15.51 
15 . 88 
15.58 

16. 09 
15.50 

HV 2432 

3 

14.40 
1". 51 
14.34 
15.03 
15.11 

14. 49 
14.94 
15. 06 
14.57 
14.52 

14. 58 
15 . 2 ij 
15.10 
14.71 
14. 50 

15. 11 
14.66 



V and B Magnitudes for Cepheids 

J. D. 

2 436 000 
HV 24*7 HV 2 452 

529.179 12.04 14.95 
530.200 11.99 15.07 
554.046 12.31 1H.95 
583.16 0 11.86 14.89 
584.051 11.86 14.80 

586.116 11.67 15.18 
587.149 11.87 15.64 
588.139 11.74 15.18 
625.949 11.76 14.95 
641.948 11.97 15.12 

645.910 11.94 14.98 
702.907 11.86 15.12 
823.173 11.84 14.65 
847.085 11.60 15.53 
883.221 11.83 15.22 

893.99D 11.98 15.27 
908.100 12.10 15.14 
909.123 12.15 15.24 
911.050 12.15 14.8h 
937.962 11.94 14.88 

956.941 11.74 14.86 

Region III, Uppsala—Continued 

HV 246 3 

V 

13.18 
13.04 
14.15 
13.82 
13. 81 

I3.lt 
13.61 
13.77 
13. 86 
13.28 

13.65 
14. 23 
13.21 
14.14 
13. 70 

13.53 
13. 48 
13.62 
13.64 
13.56 

14. 23 

HV 2470 

V 

15. 38 
15. 17 
15.41 
14.68 
15. 07 

15.10 
15. 58 
15.13 
15. 09 
15.10 

14. 83 
14. 80 
14.73 
14.97 
15. 09 

14.99 
15.17 
15. 24 
14.61 
14.75 

14. 95 

HV 2472 

V 

15.57 
15. 56 
16. CO 
15.66 
15.55 

15.89 
15.58 
15.74 
15.97 
15.54 

15.74 
15.37 
15.74 
15.56 
15.43 

15.58 
15.48 
15.48 
15.69 
15.38 

15. 87 



and B Magnitudes for Cepheids 

J. D. 

2 436 000 
HV 2447 HV 2452 

B  B  

529.192 13.56 15.68 
530.214 13.44 15.56 
5 34.0 59 12.92 15.30 
587.158 12.93 15.99 
588.151 12.76 15.68 

625.958 12.86 15.37 
641.959 13.30 15.88 
642.928 13.34 15.87 
702.895 12.95 15.50 
823.20 J l<5.ul 15.09 

847.095 12.72 16.14 
883.231 13.45 15.83 
893.999 13.47 16.14 
908.114 13.58 16.00 
911.061 13.64 15.52 

938. 0 80 
956.959 

13.04 
12.71 

15.82 
15.33 

Region III, Uppsala--Continued 

HV 2463 

B 

13. 94 
13.68 
14.34 
14.26 
14.45 

14. 3 6 
13. 9L 
14.24 
14. 78 
13.90 

14. 84 
14.69 
14.29 
14. 22 
14. 63 

14.39 
14. 95 

HV 2470 

B  

15.99 
15.86 
15.61 
16. 20 
15.37 

15.42 
15. 74 
15.87 
15.14 
15. 21 

15. 34 
15. 83 
15. 51 
15.86 
15. 32 

15.56 
15.55 

HV 2472 

B  

16.14 
16.14 
1 6 . 2 1  
15.83 
16.50 

16.79 
16.16 
16.39 
15.92 
16.72 

16.08 
16.08 
15.95 
15.81 
16.68 

16.41 
16.37 



APPENDIX C 

MEAN LIGHT CURVE MAGNITUDES 
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V and B Light Curves 

PHASE HV 886 HV 876 HV 2235 

V B V B V B 

0.00 13.77 14.90 13. 91 15 . 13 14. 31 15. 92 
.05 13. 77 14.87 14. 01 15. 13 14. 74 15. 72 
.10 15.66 14.84 13. 97 15. 0 8 14. 67 15. 5 2 
.15 13. 72 14.81 13. 74 14. 98 14. 59 l1^ . 30 
.20 13.83 14.76 13. 12 14. 89 14. 48 15. 10 

.25 13.53 14.24 13. 08 14. 07 14. 37 14. 91 

. 3D 12. 73 13.07 13. 10 13. 38 14. 33 14. 72 

.35 12. 77 13.18 13. 15 13. 40 14. 40 14. 75 

.4 0 12 .85 13.34 I*. 22 13 . 52 14. 47 14. 87 

.45 12.98 13.50 13. 3 0 13. 7 7  1 4. 53 14. 99 

.50 1 3. lu 13.65 13. 38 13. 98 14. 60 15. 10 

.55 13.19 13.81 13. 45 14. 15 14. 67 15. 22 

.60 13.26 13. 96 13. 51 14. 30 14. 73 15. 34 

.65 13.34 14.12 13. 57 14. 40 14. 79 15. 45 

.70 13.41 14.27 13. 63 14. 51 14. 85 15. 57 

.75 13.48 14.42 13. 68 14. 63 14. 90 15. 68 

.80 13. 56 14.5 8 13. 73 14. 75 14. 95 15. 79 

.85 13.63 14.73 13. 7 8 14. 87 14. 97 15. 88 

.90 13.71 14. 89 13. 83 14. 99 14. 92 15. 96 

.95 13.76 14.93 13. 87 15 . 08 14. 87 16. 03 

Region I, CTIO 

HV 2254 

V B 

lb.06 16.52 
16.14 16.51 
15.93 16.51 
lc.^9 16.50 
15 .?8 16.35 

15.03 15.87 
14.95 15.38 
15.25 15.68 
15.38 15.85 
15.49 15.93 

15.58 16.01 
15.66 16. 09 
15.73 16.18 
15.78 16.26 
15.82 16.41 

15 . 86 16.59 
15.90 16.58 
15.95 16.55 
15.98 16.54 
16.02 16.53 

HV 2884 

V 3 

15.01 15.93 
14.98 15.99 
14.94 15.95 
14,89 15. 72 
14.80 15.42 

14.61 15.06 
14.36 14.71 
14.26 14.81 
14.27 14.94 
14 . "S3 15.06 

14.39 15.18 
14.45 15.26 
14.50 15.29 
14.54 15.30 
14.58 15.37 

14.63 15.54 
14.70 15.65 
14.78 15.75 
14.86 15.83 
14.95 15.88 

HV 5514 

V B 

16.24 17.00 
16.17 17.05 
16.06 16.77 
15.87 16.45 
15.62 16.12 

15.34 15.79 
15.06 15.48 
15.25 15.67 
15.4? 15.82 
15.56 15.98 

15.66 16.14 
15.77 16.30 
15.86 16.44 
15.95 16.58 
16.02 16.71 

16.08 16.78 
16.13 16.83 
16.18 16.88 
16.2? 16.91 
16.26 16.95 



""" II 

V and B Light Curves for Regi 

D H A Sc HV 5530 HV 55 31 HV 5533 

V B V B V B 

0.30 16.07 16.74 15. 83 16. 54 16. 02 16. 62 
.05 16.08 16.62 15. 86 16. 57 15. 95 16 . 49 
.1 0 16 .03 16.42 15. 66 16. 28 lr. 8 4 16. 37 
. 1 ̂  1^.92 16.21 15. 46 15. 87 15. 70 16. 24 
.2 0 15. 74 16. 0 C 15. 3 C 15. 5 0 15. 55 16. 11 

.25 15.29 IS. 77 15. 17 15. 45 15. 42 15. 97 

. 30 15.06 15.52 15. 06 15. 5 S 15. 37 15 . 87 

.35 15.16 15.59 15. 22 15. 70 15. 46 15. 99 
15.28 15.68 15. 35 15. 83 15. 54 16. 10 

• k 5 15.40 15.79 15. 43 15. 93 15. 62 16. 18 

.50 1.5 . 51 15.91 15. 49 16. 00 15. 70 16. 24 

.55 15.61 16.34 15. 5 3 16 . 08 15. 78 16. 30 

.60 15. 72 16.19 15. 58 16. 15 15. 85 16. 35 

.65 15.82 16.34 15. 63 16. 22 15. 91 16. 39 

.70 15. 88 16.50 15. 68 16. 29 15. 95 16. 43 

75 15. 93 16. 6 6 15. 71 16. 34 15. 99 16. 47 
8 0 15. 96 16. 72 15. 73 16. 39 16. 02 16. 52 
85 15. 99 16. 73 15. 75 16. 44 16. 04 16. 57 
90 16. 02 16. 74 15. 7 8 16. 48 16. 05 16. 61 
95 16. 04 16. 74 15. 80 16. 51 16. 04 16. 66 

I, CTIO—Continued 

-IV 5 5 36 

V B 

16.41 17.52 
16.40 17.39 
16.30 17.24 
16.15 17.07 
16.01 16.85 

HV 55m 

V 3 

16.19 17.00 
15.28 17.05 
16.23 17.08 
16.10 17.07 
15 ,°-k 16. 76 

HV 5579 

V B 

16.04 16.83 
16.06 16.88 
15.97 16.78 
15.82 16.52 
15.67 16.27 

15.83 16.39 
15.70 16.04 
15.73 16.18 
15.78 16.37 
15.83 16.54 

15.89 16.66 
15.95 16.78 
16.01 16.87 
16.07 16.94 
16.12 17.03 

16.17 17.13 
16.22 17.24 
16.27 17.35 
16.33 17.47 
16.38 17.56 

15.29 16.04 
14.98 15.49 
15.19 15.61 
15.32 15.78 
15.hd 15.96 

15.57 16.13 
1 5. 66 16.25 
15.74 16.38 
15.81 16.49 
15.87 16.59 

15.93 16.67 
15.99 16.74 
16. 04 16. 42 
16.09 16. 88 
16.14 16.94 

15.50 16.00 
15.31 15.83 
15.35 15.92 
15.40 16.02 
15.45 16.14 

15.51 16.25 
15.56 16.35 
15.63 16.43 
15.68 16.50 
15.74 16.57 

15.80 16.62 
15.85 16.67 
15.91 16.71 
15.96 16.75 
16.00 16.79 

u> 



V and B Light Curves for Regi 

HASH HV 5594 HV 6098 HV ^0 99 

V B V B V B 

.00 14. 60 15. 85 17. 1» 14. 12 16. 65 17. 25 

.05 14. 74 15. 80 13. 27 13.98 16. 66 17. 27 

. 1 0 1<+ . 66 15. 4 5 13. 35 13. 84 16. 49 17. 29 

.15 11+. 54 14. 74 13. 41 13.71 16. 28 17. 23 

. 2 0 14. 28 14. 54 17. £»3 13. 57 16. 01 16.69 

. 25 13. 92 14. 57 13. 42 13. 43 15. 55 16.02 

.30 13. 81 14. 52 13. 36 13.30 15. 49 15. 65 

. '5 13. *9 14. 67 13. 26 13.40 15. 60 15.87 

.40 13. 96 14. 8 0 13. 12 1 3. 49 16. 73 Id. 12 

.45 14. 03 14. 98 12. 93 13. 58 15. 83 16. 37 

.50 14. 10 15. 19 12. 75 13 . 67 15. 91 16. 57 

.55 14. 17 15. 36 12. 74 13.76 16. 00 16.70 

.60 14. 24 15. 48 12. 81 13. 85 16. 07 16. 79 

.65 14. 31 15. 55 12. 87 13.94 16. 15 16. 88 

.70 14. 38 15. 60 12. 9 2 14. 03 16. 23 16. 94 

.75 14. 45 15. 65 12. 97 14. 12 16, 31 16. 99 

. 80 14. 55 15. 72 13. 0 2 14.21 16. 38 17. 06 
.85 14. 60 15. 79 13. 07 14.27 16. 45 17. 11 
.90 14. 67 15. 85 13. 11 14.30 16. 51 17.16 
.95 14. 74 15. «7 13. 15 14. 24 16. 58 17.21 

I, CTIO--Continued 

HV 12217 

V B 

15.51 16.67 
15.50 16.68 
15 .48 16.60 
15.46 16.47 
15. <+0 16.21 

15.3D 15.53 
15.08 15. £+2 
lit.31 15.57 
14.65 15.68 
li+. 80 15.83 

14.97 15.97 
15.13 16.G9 
15.26 16.17 
15.72 16.21+ 
15.29 16.31 

15.29 16.36 
15.33 16.1+1 
15.1+8 16.1+6 
15.55 16.52 
15.53 16.58 

HV 12218 

V 9 

15.40 16.29 
15.40 16.19 
15.31+ 16.08 
15.22 15.97 
15.01 15. 75 

14. 77 15.53 
li+.63 15.32 
lit. 65 15. 30 
lit.70 15.34 
14.71+ 15. 39 

14. 76 15. 40 
14.76 15.41 
14.79 15.45 
14.8 6 15.61 
14.93 15.80 

15.50 15.85 
15.05 15.90 
15.12 15.94 
15.21 15.99 
15.71 16.41 

HV 12219 

V B 

15.60 17.18 
15.90 17.06 
16.01 16.91 
16. lii 16.75 
16.24 16.82 

16.72 16.02 
16.37 15.65 
16.40 16.00 
16.40 16.23 
16.38 16.39 

16.35 16.51 
16.31 16.65 
16.24 16.78 
16.05 16.86 
15.71 16.94 

15.54 17.00 
15.55 17.05 
15.59 17.12 
15.65 17.17 
15.^1 17.22 



V and B Light Curves for 

DHASE HV 12222 HV 12223 HV 1^22^ 

V e V B V 3 

00 16. 4 5 17. 16 16. 41 17 . 23 16. 23 17. L.0 
G 5 16. 7 8 17. 20 16. 39 17 . 1C 16. 12 16. 94 
1 0 16. 3u 1 7 . 08 16. 3k 16 .86 15. 97 16. 79 
15 16. 20 16. 72 lb. 27 1 6 . 62 15. 82 16. ̂0 
2 0 16. 10 15. 43 16. 15 16 . 4"* 15. 65 16. 07 

2 5 15. 92 16. 18 15. 99 1 6 . 3? 15. 41 15. 97 
30 15. 83 16. 15 15. 77 16 . 31 15. 42 16 . 03 
35 15 . 89 16. 27 15. 95 16 . 41 15. 56 16. 09 
40 15. 96 16. 36 16. 0 2 16 . 50 15. 64 16. 16 
45 16. 03 16. 47 16. 07 16 . 59 15. 71 16. 2i* 

5 0 16. 10 16. 56 16. 13 16 .68 15. 77 16. 34 
55 16. 17 16. 64 16. 18 16 .78 15. 83 16. 45 
6 0 16. 24 16. 72 16. 2 3 16 . 87 15. 90 16. ̂ 6 
65 16 . 30 16. 80 16 . 27 16 . 9b 15. 94 16. 66 
7 C 16. 35 16. 87 16. 32 17 .05 15. 99 16. 75 

75 16. 39 16. Q4 16. 37 17 . 11 16. 03 16. 84 
8 0 16. 43 17. 0 0 16. 41 17 . 15 16. 08 16. 92 
85 16. 47 17. 0 4 16. 44 17 . 19 1 b . 1 3 16. 97 
90 16. 51 17. 09 16. 46 17 . 21 16. 18 17. 0Q 
95 16. 52 17. 12 16. 46 17 . 22 16. 23 17. 01 

I, CTIO—Continued 

HV 1222? 

V B 

lb.15 17.25 
16.27 17.20 
16.31 17.13 
16.35 17,0^ 
16.38 16.39 

HV 12226 

V 3 

15. ̂3 i6.oo 
15.23 16. 18 
15.1k 16. 1G 
15. 09 16. C5 
15.13 16. G 1 

HV 12235 

V B 

15.31 17. DG 
15.25 16.9G 
15.21 16.6k 
15.32 16.34 
15.39 16.CO 

16 .40 
15 . 41 
16. 41 
16.39 
16.36 

16. 57 
16.79 
16.48 
16.58 
16. 6P 

15. 23 
15. 35 
15. 46 
15. 55 
15.61 

16. 0 0 
16. 03 
16.07 
16. 13 
16. 19 

15.42 
15. t4 
15.48 
15. 53 
15.58 

15.68 
15.77 
15.93 
16.0 8 

16.22 

16.31 16.77 15.66 
16.25 16.86 15.70 
15.21 16.95 15.73 
16.16 17.03 15.76 
IF-. 12 17.10 15.76 

16.08 17.17 15.72 
16. 05 17. 22 15. 55 
16.03 17.26 15.58 
16.03 17.29 15.51 
16 . 05 17. 29 15. 43 

16.24 15. 6f~- 16.34 
16.30 15.74 16.46 
16.37 15.84 16.57 
16.k3 15.90 16.67 
16.49 15.93 16.77 

16.53 15.96 16.84 
16.55 15.96 16.90 
16.57 15.94 16.95 
16.59 15.90 16.98 
16.58 15.86 16.99 

H 
U1 



V and B Light Curves for 

3 HC S E HV 12237 HV 12240 HV 12241 

V B V B V 3 

0. 0G 15 .93 16. 60 16. 38 17 . 17 16. 34 17. 07 
. 05 15.86 16. 51 16. 40 17. 19 16. 39 17. 12 
.10 15.78 16. 46 16. 40 17. 10 16. 38 17. 12 
. 15 15.68 16. 39 16. •J •— lb. 88 16. 22 16. 92 
.2 0 15.57 16. 30 16. 11 16. 59 16. 03 16. 47 

.25 15.29 15. 72 15. 80 16. 31 15. 83 15. 92 

.30 15.05 15. 42 15. 6 G 16. 08 15. 60 15. 90 

. 35 15 .12 15. 53 15. 66 16. u7 15. 36 16. 03 

.40 15.19 15. 66 15. 75 16 . 20 15. 47 lf=>. 15 

. 45 15.27 15. 8 0 15. 8 k 16. 37 1 5. 58 16. 27 

.50 15.33 15. 93 15. 91 16. 54 15. 68 16. 38 

. 5 c 15.40 16. 06 15. 99 16. 71 15. 76 16. 48 

.60 15. 47 16. 18 lb. 06 16. 85 15. 84 16. 58 

.6* 15.59 16. 29 16. 11 16 . 93 15. 92 16. 67 

.70 15.68 16. 39 16. 16 1 6 . 97 15. 99 16. 76 

.75 15. 74 16. 49 16. 20 17 . 02 16. 05 16. 84 

. 8 0 15. 79 16. 58 16. 23 17. 05 16. 12 16. 90 

.85 15 .84 16. 65 16. 28 17. 09 16. 18 16. 95 

.90 15. 88 16. 71 16. 31 17. 12 16. 23 16. 99 

.95 15.94 16. 77 16. 34 17. 15 16. 29 17. 03 

I, CTIO—Continued 

H V  1 2 - + 4 4  

V 3 

16.^6 17.4 5 
16.44 17.42 
16.?P 17.18 
16.12 16.84 
15.94 16.51 

15.76 16.23 
15.75 16.13 
16. 16.23 
16.07 16. 3^ 
16.09 16.1*6 

16.13 16.58 
16.17 16.70 
16.21 16.81 
16.29 16.92 
16.36 17.03 

16.42 17.13 
1 6 . if 6 17.22 
16.5D 17.30 
16.54 17.37 
16.55 17.42 

HV 12 45G 

V 3 

16.12 16.5 2 
16.00 16.51 
15.83 16. 18 
15.^2 15.87 
15.24 15.61 

15.37 15.8 0 
15. 53 15. 96 
15.66 16. 10 
15.79 16.23 
15.9C 16.34 

15.98 16.43 
16.06 16. 52 
16.11 16.60 
16.16 16.66 
16.20 16.72 

16.23 16.77 
16 . 24 16.8 0 
16.25 16.85 
16.26 16.88 
16.21 16.91 

HV 12459 

V B 

16,4? 16.42 
15.15 16.41 
14.87 16.32 
1^.68 16.12 
14.69 15.88 

14.74 15.64 
14.79 15.36 
14.84 15.10 
14.90 15.21 
14.95 15.34 

15.01 15.47 
15.08 15.59 
15.17 15.72 
15.26 15.84 
15.37 15. 95 

15.51 16.05 
15.64 16.15 
15.64 16.24 
15.60 16.32 
15.57 16.38 



V and B Light Curves for 

DHC SE HV 12490 HV 12491 HV 12499 

V B V 3 V B 

0 0 16.37 16. 84 16. 36 17 . 10 13. 94 14. 73 
05 16.36 16. 91 16. 3 9 17. o7 13. 86 Ik. 62 
10 16.32 16. 94 16. 52 17. 04 1?. 80 iH I 52 
15 16.19 16. 77 16. 6 5 16 . 99 13. 75 14. 55 
20 15.77 16. 21 16. 34 16. 58 13. 71 14. 40 

25 15.45 15. 78 16. 03 16. 10 13. 68 14. 37 
30 15. 47 15. 58 15. 71 15 . 96 13. 66 14. 37 
35 15. 52 15. 70 15. 67 16. 08 13. 67 14. 43 
4 G 15.58 15. 8 5 15. 77 16. 26 13. 69 14. 50 
45 15.65 15. 98 15. 87 16 . 42 13. 72 14. 57 

50 15. 74 16. 08 15. 96 16. 58 13. 76 14 . 64 
55 15.83 16. 16 16. 04 15. 73 13. 81 14. 71 
60 15. 92 lb. 23 16. 10 16 . 83 13 . 84 14. 79 
65 16.00 lo. 31 16. 17 16. 9? 13. 88 14. 88 
70 16. 08 16. 38 16. 21 16. 98 X. *5 • 92 14. 99 

75 16.15 16. 4 6 16. 26 17. 03 13. 95 15. 15 
8 0 16.21 16. 53 16. 30 17. 07 13. 97 15. 04 
85 16.27 16. 61 16. 3^ 17 . 09 13. 99 14. 98 
90 16.32 16. 68 16. 35 17. 11 14. OC 14. 90 
95 16.35 16. 76 16. 35 17. 12 13. 98 14. 81 

I, CTIO--Continued 

HV 12504 

V 3 

it, .23 16.90 
16.04 16.85 
15 .47 16.80 
1^.29 16.75 
15.29 16.71 

HV 12 520 

V 8 

16.H 8 17.07 
16. 17. 12 
15.38 17.16 
16.31 17.18 
16.24 17.19 

HV 12521 

V 3 

16.46 17.15 
16.45 17.05 
16.37 16.94 
16.19 16.83 
15.97 16.69 

15.34 16.65 15.87 
15 .42 15.58 1 5. 52 
15.50 15.59 15.57 
15.62 15.69 15. 71 
15.78 15.81 15.85 

15.86 15.97 15.95 
15.94 16.15 16.01 
16.02 16.32 16.06 
15.07 16.49 16.lu 
16.11 16.61 16.03 

16.13 16.69 16.22 
15.08 16.77 16.45 
16. 06 16. 84 16. 55 
16.13 16.92 16.58 
16.19 16.98 16.52 

17.19 15.82 16.57 
17.19 15.82 16.50 
17.19 15.9C 16.57 
17.15 15.99 16.67 
17.00 16.06 16.77 

16.43 16.14 16.87 
15.87 16.21 16.97 
16. 01 16.28 17.07 
16.19 16.33 17.17 
16.36 16.36 17.27 

16. 53 16. 39 17.00 
16.67 16.41 16.95 
16.81 16.43 16.98 
16.93 16.44 17.35 
17.03 16.45 17.25 

»j 



V and B Light Curves for 

DHAS^ H V 12525 4 \l 12533 HV 12541 

V B V 3 V B 

00 16. 44 16. 97 16. 22 16 . 80 16. 37 17. 17 
05 16. 37 17. 0 1 16. 25 16 . U 7  16. 37 17. 03 
10 16. 25 17. 0 5 16. 27 16 . 26 16. 29 16. 81 
1 5 16. 0 8 17 . 00 16. 27 16 . 09 16. 08 16.57 
20 15 . B e  16. 32 16. 27 16 . 06 15. 81 16.62 

25 15. 58 16. 36 16. 12 16 . 19 15. 57 16. 07 
30 15. 5 C 15. 79 15. 83 16 . 37 15. 48 15.93 
35 15. 56 15. 80 15. 52 16 .52 15. 66 16 . 1 7  

40 15. 69 15 . 97 15. 45 16 . 64 15. 77 16.20 
45 15. 77 16 . 18 15. 52 16 . 74 15. 86 16.33 

50 15. 87 16. H I  15 . 62 16 . 83 1 * ,  93 1 6. 46 
55 15 . 99 16. 65 15. 72 16 . 91 15. 99 16.58 
60 16. 09 16. 82 15. 81 16 . 99 16. 05 16. 70 
65 16. 16 16. 8 8 15. 88 17 . 07 16. 10 16. 81 
7  0 16. 24 16. 91 15. Q5 17 . 14 16. 15 16. 91 

75 16. 29 16 . 93 16. 01 17 . 19 16. 20 17.00 
80 16. 33 16. 93 16. 07 17 . 22 16. 24 17.08 
85 16. 37 16. 93 16. 12 17 .24 16. 28 17.15 
9 0 16. 40 16. 93 1 6 .  16 17 . 26 16. 32 17.19 
95 16. 42 16. 95 16. 19 17 . 19 16. 35 17. 22 

I, CTIO—Continued 

HV 12730 

V B 

15.77 16.84 
15.41 16.95 
<5.20 17.08 
15.09 17.14 
15.19 16.96 

15.31 16.65 
15.44 15.90 
15.53 15.53 
15.63 15.60 
15.73 15.71 

15.81 15.85 
15.87 15.97 
15.93 16.08 
15.98 16.16 
16.03 16.25 

16.07 16.35 
16.11 16.43 
15.15 16.52 
16.18 16.62 
16.19 16.72 

HV 12733 

V 3 

16.16 16.91 
16.13 16. 94 
16.0 9 16.87 
16.0 D 16.58 
15.89 16.30 

15.71 16.0 4 
15.52 15.89 
15.-+7 15.94 
15.54 16.u6 
15.61 lb.15 

15. P-9 16. 25 
15.75 16.35 
15.82 16.44 
15.88 16.53 
15.94 16.60 

15.99 16.66 
16.04 16.72 
16.08 16.78 
16.12 16.83 
16.15 16.88 

HV 12736 

V B 

16.60 17.39 
16.61 17.34 
16.48 17.24 
16.27 16.99 
id.04 16.71 

15.8C 16.40 
15.62 15.98 
15.72 16.07 
15.84 16.28 
15.96 16.50 

16.07 16.69 
16.19 16.88 
16.29 16.99 
16.37 17.07 
16.44 17.14 

16.49 17.19 
16.52 17.24 
16.54 17.29 
16.56 17.33 
16.59 17.35 



V and B Light Curves for Regi< 

D HA S F HV 12728 H V 127 46 H V 12747 

V B V B V 3 

3.00 16.23 17. 32 16. 05 17.43 15. 90 16. 59 
.25 16.27 17. 42 16. 16 17. 42 15. 91 16. 37 
• lu 16.17 17. 19 16. 18 17. 19 15. 91 16. 02 
.15 16.04 16. 79 16. 18 16. 9D 15. 88 15. 73 
. 2 0 15.85 16. 39 16. 19 16. 55 15. 76 15.75 

. ?5 15.64 15. 99 16. 2 0 16 . 25 15. 52 15.91 
.30 15.4 7 15. 77 16. 23 16. 00 15. 36 16. 06 
.35 15.56 15. 96 16. 27 16. 13 15. 45 16.18 
.40 15. 63 16. 09 16. 31 16. 28 15. 52 16. 29 
.45 15.68 16. 21 16. 35 16.41 15 . 59 16. 38 

.50 15.71 16. 32 16. 40 16. 54 15. 64 16. 45 

.55 15.73 16. 42 16. 46 16. 65 15. 68 16. 52 

.60 15.*7 16. 52 16. 51 16.78 15. 71 16. 57 

. 65 15. 83 16. 62 16. 53 16. 89 15. 75 16.60 

C
D

 

•
 15.88 16. 72 16. 33 16.98 15. 78 16. 65 

.75 15.94 16. 82 15. 98 16.06 15. 81 16. 68 

C
D

 C
O

 

•
 16. 01 16. 92 15. 71 16. 14 15. 84 16.71 

.85 16. 07 17. 0 2 15. 55 16. 22 15. 86 16.74 

. 91) 16.14 17. 12 15. 58 15.30 15. 88 16.73 

.95 16.19 17. 22 15. 78 16. 36 15. 89 16. 69 

I, CTIO--Continued 

HV 12749 

V B 

15. ̂4 16.46 
15.53 16.40 
15.50 16.32 
15.43 16.24 
15.22 16.07 

14.93 15.9U 
14.78 15.76 
14.90 15.80 
15.02 15.87 
15.09 15.94 

15.16 16.01 
15.22 16.07 
15.28 16.14 
15.33 16.22 
15.39 16.3G 

15.44 16.38 
15.48 16.47 
15.52 16. 54 
15.54 16.55 
15.54 16.50 

HV 12756 

V 3 

15.96 16.95 
15.95 16.47 
15.31 16.02 
15.65 15.87 
15.48 15.91 

15.34 15.96 
15.41 16.03 
15.52 16.09 
15.58 16.1b 
15.d5 16.23 

15.71 16.32 
15.75 16.39 
15.78 16.47 
15.81 16.55 
15.84 16.63 

15.87 16.72 
15.89 16.79 
15.91 16.85 
15.92 16. 90 
15.94 16.94 

HV 12758 

V B 

16.32 17.16 
16.36 17.16 
16.36 17.16 
16.35 17.16 
16.17 16.95 

15.81 16.53 
15.44 15.94 
15.41 15.99 
15.52 16.07 
15.65 16.16 

15.78 16.28 
15.88 16.42 
15.95 16.57 
15.98 16.73 
lo . 02 16.90 

16.05 17.OR 
16.10 17.16 
16.15 17.16 
16.20 17.16 
16.26 17.16 



V and B Light Curves for 

°HASE HV 12959 HV 13060 HV 13D57 

V B V B V 3 

G 0 16. 16 16. 9ft 16. 3 9 16 . 86 16. 39 17 . 26 
05 16. 0 8 16. 92 16. 15 16 .7ft 16. ft2 17. 27 
10 15. 95 16. 76 16. 12 16 . 63 16. ftft 1ft. 28 
15 15. 7ft 16. 17 16. S3 16 .50 16. ftft 17. 27 

15. 52 15. 67 15. 91 15 . 35 16. 29 16. 99 

25 15. 31 15. ftft 15. 75 16 . 0 7 16. 05 16. ft9 
3 0 15 . 31 15. 52 15. ftft 16 . 05 16. 00 16. 23 
35 15. ftO 15. 72 15. ft b 15 . 18 16. 01 16. 51 
ft 0 15. ft8 15. 9 3 15. 50 16 . 2 5 16. 03 16. ft2 
ft 5 15. 55 16. 11 15. 5 5 16 .30 16. 05 16. 50 

50 15. 61 16. 22 15. 5 C 15 . 36 IP-. 0 8 16. 60 
55 15. 67 15. 3ft 15. 6 6 16 . ft2 16. 13 1 6. 71 
60 15 . 72 16. ft 5 15. 71 16 . ft 7 16. 16 16. 80 
65 15. 78 16. 55 15. 75 16 . 52 16. 20 16. 91 
7 0 15. «3 16. 6ft 15. 78 16 . 57 16. 2ft 17. GO 

75 15. 87 16. 72 15. 80 16 . 62 16. 27 17. 07 
80 15. 85 16. 80 15. 82 16 . 67 16. 30 17. 1ft 
85 15. 83 16. 87 15. Rft 16 . 72 16. 32 17. 19 
90 16. 02 16. 91 15. 87 16 . 77 16. 35 17. 25 
95 16. 12 16. 93 15. 97 16 . 82 16. 37 17, 26 

I, CTIO--Continued 

H V 130 58 

V 3 

16.2D 16.9ft 
15.8ft 17.00 
15 .5 i+ 16.85 
15. 3D 1 6. ft_0 
15.32 16.68 

15 . ft3 15.89 
15.5ft 15.53 
15.6ft 15.65 
15.75 1^.85 
15.8ft 16.15 

15.93 16.30 
16.01 16.ft u 
16.09 16.51 
16.16 16.62 
15.22 16.70 

16.28 16.76 
16.32 lb.81 
15.35 16.85 
16. 36 16. 90 
16.35 16.93 

W 11 

V 3 

16.09 16.95 
16.1ft 16. 8ft 
16 . 1ft 16.66 
16.31 16. ft 8 
15.7ft 16.28 

15.50 16.07 
15. 36 15. 83 
15.38 15.9Q 
15.ftft 16.1ft 
1 5. ft9 16. 28 

15. 55 16. 42 
15.60 16.53 
15.6ft 16.6ft 
15.67 16.73 
15.7ft 16.81 

15.82 16.86 
15.93 16.90 
15.97 16.92 
15.99 16.Q 3 
16.03 16.9ft 

W 13 

V B 

16.56 17.0 5 
16.35 16.96 
16.32 16.88 
i6 • 2ft lb.78 
15.90 16.62 

15.6? 16.3ft 
15.73 16.12 
15.67 16.26 
15.93 16.39 
15.99 16.52 

16.03 16.65 
16.06 16.77 
16.11 16.88 
16.15 16.99 
16.20 17.10 

16.2ft 17,21 
16.27 17.21 
16.30 17.20 
16.33 17.16 
16.35 17.10 



V and B Light Curves for 

3HaSE W 14 W 18 W 2? 

V B V 3 \ l  B 

CO 15 . 4d 16 .60 15. 60 16 . 48 15. 97 16. 77 
0 5 15 . 45 16 . 67 15. 54 16. 30 1^. 89 16. 67 
1 0 15 .35 16 .7 0 15. 43 16. 16 15 . 72 16. 24 
15 15 .21 16 .38 15. 34 16. 01 15. 55 15 . 80 
20 14 .99 16 . 0 7 15. 27 15 . 9 0 15. 41 15. 61 

?5 14 .78 15 .74 15. 21 15. 84 15. 34 15. 76 
? 0 14 . 76 15 .41 15. 20 15 . 8? 15. 30 15. 91 
75 14 .87 15 .40 15. 21 15. 83 15. 38 16. 05 
40 14 . 95 15 .49 15. 24 15 . 92 15. 43 16. 20 
45 15 .02 15 .58 15. 29 16. 03 1*. 47 16. 34 

50 15 .10 15 .67 15. 3 4 16. 14 15. 51 16. 47 
55 15 .15 15 .76 15. 38 16. 19 1 5. 53 16. 56 
6 C 15 .21 15 . 85 15. 42 16. 22 15. 57 16. 57 
65 15 .26 15 .94 15. 4 6 16. 24 15. 61 16. 55 
7 0 15 .29 16 .0 3 15. 50 16. 26 1 5. 66 16. 56 

75 15 .33 lb .12 15. 54 16. 28 15. 71 16 . 61 
8 0 15 .36 16 .21 15. 57 16. 31 15. 77 16. 68 
85 15 .39 16 .25 15. 6 0 16. 54 15. 82 16. 76 
90 15 .41 16 .27 15. 61 16. 43 15. 88 16. 87 
95 15 .44 16 .30 15. 61 16. 47 15. 93 16. 85 

I, CTIO—Continued 

W 23 

V 3 

15.77 16.17 
15.80 16.09 
15.77 15.95 
15.67 15.59 
15.1*2 15.52 

15.20 15.52 
15.15 15.77 
15.21 15.89 
1*.31 16.0C 
15.39 16.10 

15.41 16.18 
15.40 16.23 
15.43 16.30 
15.50 16. 36 
15.57 16.39 

15.63 16.4 2 
15.67 16.1*2 
15.70 16.39 
15.72 16.34 
15.74 16.26 

W 2 5 

V 3 

16. 22 17. 00 
16.2? 16.99 
16.17 16.98 
1 6 . Z k  16.91 
15.89 16.68 

15.75 16.33 
15. 65 16.15 
15.& 7 16.31 
15.72 16.u5 
15.78 16.57 

15.84 16.65 
15.89 16.7 0 
15.94 16.73 
15. 39 1 b. 7 4 
16.04 16.76 

16.08 16.78 
16.12 16.79 
16.15 16.83 
16.17 16.88 
16.20 16.95 

W 3D 

V B 

15.44 16.42 
15.52 16.44 
15.58 16.26 
15.53 16.G 6 
15.29 15.81 

14.9° 15.47 
14.81 15.52 
14.85 15.66 
14.89 15.78 
14.92 15.9C 

14.95 16.00 
14. 97 16.07 
l^.OD 16.12 
15. DO 16.16 
15. 1C 16.19 

15.12 16.20 
15.22 16.21 
15.29 16.25 
15.35 16.30 
15.40 16.37 



V and B Light Curves for Regi 

3  M A  S E  W  3 8  W  4 1  V I  4 2  

V B V B V B 

0 0 15.69 16. 17 15. Q5 16 .69 15. 98 16. 83 
05 15.62 16. 03 15. 83 1 6 .68 16. 00 16 . 68 
1 0 15.55 15. 92 15. 75 16 . 64 15. 92 16 . 49 
15 15. 49 15. 82 15. 7 [ 16 . 56 15. 73 16. 25 
20 15. 45 15. 73 15. 70 16 . 49 15. 42 15. 88 

25 15.46 15. 67 15 . 72 15 . 42 15. 14 15. 63 
30 15. 51 15. 67 15. 75 16 . 37 15. 12 15. 64 
35 15.60 15. 76 15. 81 16 .33 15. 32 15.77 
40 15. 68 15. 87 15. 90 16 . 31 15. 4 5 15. 90 
45 15.73 16. 0 0 16. 02 16 . 29 15. 5 5 16. 04 

50 15. 75 16. 12 16. 0 9 16 . 28 15. 63 16. 16 
55 15 . 76 16. 21 16. 16 15 . 28 15. 69 16. 26 
6 0 15.78 16. 2 8 16. 21 16 . 29 15. 74 16 . 34 
65 15.8c 16. 33 16. 29 16 . 31 15. 78 16.40 
70 15.80 16. 37 16. 37 16 . 35 15. 82 16.43 

75 15.79 16. 41 16. 39 16 . 42 15. 84 16.47 
80 15.77 16. 45 16. 33 16 . 48 15. 86 16. 52 
85 15.75 16. 48 16. 25 16 . 54 1*. 89 16. 59 
90 15.73 16. 50 16. 12 16 . 61 15. 92 16.67 
95 15.70 16. 37 16. 0 2 16 . 66 15. 96 16.78 

I, CTIO--Continued 

W it ̂  

M  3  

16.59 17.35 
15.61 17.37 
16.58 17.3c 
16.51 17.15 
16.37 16.85 

16. 09 16. 06 
15.71 15.90 
15.76 16.02 
15.88 16.29 
15 .98 16. 45 

16.07 16.53 
16.16 16. 59 
16.25 16.69 
16.33 16.8^ 
16.39 16.98 

16.1*3 17.08 
15.47 17.lit 
16.51 17.20 
15.53 17.26 
16.56 17.31 

M <+ 7 

V 3 

16.25 16.95 
16,28 16.97 
16.20 16.97 
15.70 16.96 
15.50 16.87 

1 5. 38 16.61 
15.34 16.18 
15.4-0 15.70 
15.50 15.77 
15.60 15.90 

15.69 16.03 
15.78 16. lit 
15.87 16.27 
15.94 16.37 
16.01 16.47 

16.07 16.55 
16.12 16.63 
16.16 16. 72 
16.19 16.80 
16.22 16.88 

W 43 

V B 

16.36 16.87 
16.3? 17.23 
io. 24 16.96 
16.07 16.66 
15.83 16.25 

15.63 15.97 
15.53 15.81 
15.61 15.95 
15.69 16.09 
15.77 16.23 

15.84 16.35 
15.91 16.47 
15.98 16.58 
16.35 16.67 
16.11 16.77 

16.17 16.85 
16.23 16.94 
16.27 16.96 
16.31 16.91 
16.35 16.86 



V and B Light Curves 

PHASE HV 877 H V 2273 HV ; 2 28 5 

V B V B V E  

0. 3 0 13. 68 15. 27 15. 06 16 . G 6 14 . 3 2 i5.se 
.35 13.6b 15. 13 15. 09 16. 06 14.01 15.3 5 
. 10 13.56 14. 95 15. 09 16.04 13. 99 15.27 
. 15 13. 45 14. 79 15 . C2 16 . 0 0 13.94 15. 16 
. 20 13.31 14. 65 14. 63 15. 41 13. 81 14.96 

. 25 13.13 14. 52 14. 24 14.94 13. 53 14.54 
• 3u 12.93 14. 37 14. 20 14.95 13.40 13.91 
.35 12.90 it. 34 14. 24 15.03 13. 39 14. 04 
.40 12.97 14. 41 14. 33 15. 18 13. 41 14. 21 
.45 13. 04 14. 5C 14. 42 15.31 13. 45 14.38 

.50 13.11 14. 59 14. 5 C 15.41 13.50 14.55 

. 55 13.18 14. 67 14. 58 15.53 13.55 14.71 
.60 13.25 14. 76 14. 66 15.64 13.61 14.86 
. 6C 13.31 It. 64 14. 73 15.79 13.68 15. 01 
.70 13. 38 14. 92 14. SO 15.9 8 13.74 15 .14 

.75 13. 44 14. 99 It. 87 16. 06 13. 81 15.25 

. BE 13. 50 15. 06 14. 92 16.08 13. 87 15.31 

. 85 13.56 15. 12 14. 98 16.0 8 13.93 15.36 
.90 13.61 15. 16 15. 02 16. 07 13,97 15.39 
.95 13.67 1"5. 23 15. 05 16.07 14. 01 15.39 

Region II, CTIO 

H V  2  2 9  9  H V  ;  2 3 J 3 3  H V  !  5 5 4 3  

V B  V  3  V  9  

1 4 .  3 5  1 5  .  5 4  1 6  . 0 6  1 6 .  7  9 1  5  .  C  2  1 6 .  C  U  
1 4 .  1 2  1 5  .  7 3  1 6  . 0 1  1 6 .  6 0  1 4 . 9 5  1 5 .  7 0  
1 3 .  9 1  1 5  . 5 6  1 5  . 9 3  1 6 .  6 2  1 4 . 8  4  1 5 .  4 8  
1 3 .  7 3  1 5  . 3 6  1 5  . 8 1  1 6 .  3 9  1 4 . 7 2  1 5 .  3 2  
1 3 .  7 5  1 5  . 1 3  1 5  . 5 5  1 6 .  0 3  1 4 . 6 0  1 5 .  2 4  

1 3 .  8 6  1 4  . 9 2  1 5  . 1 9  1 5 .  7 3  1 4 . 5 2  1 5 .  3 3  
1 3 .  9 ?  1 4  . 5 5  1 5  . 0 9  1 5 .  5 2  1 4 . 5 5  1 5 .  4 2  
1 4 .  0 7  1 4  C  4 5  1 5  . 1 3  1 5 .  5 3  1 4 . 6 1  1 5 .  5 1  
1 4 .  1 7  1 4  .  4 4  1 5  . 1 9  1 5 .  6 2  1 4 . 6 7  1 5 .  6 G  
1 4 .  2 7  1 4  .  5 3  1 5  .  2 6  1 5 .  7 3  1 4 . 7 3  1 5 .  6 9  

1 4 .  3 5  1 4  . 6 5  1 5  « * 3 3  1 5 .  8 2  1 4 . 7 8  1 5 .  7 7  
1 4 .  4  I T  1 4  . 8 2  1 5  . 4 1  1 5 .  9 1  1 4 . 8 3  1 5 .  8 6  
1 4 .  5 2  1 4  . 9 6  1 5  . 4 8  1 6 .  C O  1 4 . 8 8  1 5 .  9 3  
1 4 .  6 0  1 5  . 1 1  1 5  . 5 4  1 6 .  0 9  1 4 . 9 2  1 6 .  0 1  
1 4 .  6 7  1 5  . 2 6  1 5  . 5 9  1 6 .  1 8  1 4 . .  9 6  1 6 .  0 8  

1 4 .  7 0  1 5  •  3 $  1 5  .  6 6  1 6 .  2 7  1 5 . 0 0  1 6 .  1 4  
1 4 .  6 9  1 5  . 4 7  1 5  »  7  > 5  1 6 .  3 6  1 5 . 0 2  1 6 .  2 0  
If. 6 9  1 5  . 5 4  1 5  . 8 1  1 6 .  4 5  1 5 . 0 4  1 6 .  2 4  
1 4 .  6 1  1 5  . 6 3  1 5  . 8 9  1 6 .  5 4  1 5 . 0 6  1 6 .  2 8  
1 4 .  5 1  1 5  . 7 5  1 5  . 9 8  1 6 .  6 5  1 5 . 0  5  1 6 .  2 8  

M 
NJ 
u> 



V and B Light Curves for 

PHASE HV 5567 H V  5563 HV 5571 

V B V B V 

00 16.45 16. 93 15. ̂0 16 . 10 16. 15 16 
05 16. 48 16. 91 15. 35 15 .96 16. 19 16 
10 16.44 16. 89 15. 27 1F .82 16. 19 17 
15 16. 03 16. 83 15. 19 15 .70 16. 16 17 
20 15 . 76 16. 63 15. 13 15 .59 16. 09 17 

25 15.69 15. 94 15. 10 15 .51 15. 94 16 
30 15.73 15. 71 15. 13 15 .48 15. 64 15 
35 15.78 15. 90 15. 17 15 .54 15. 54 15 
40 15.84 16. 08 15. 23 15 .64 15. 61 16 
45 15. 89 16. 21 15. 2° 15 .74 15. 67 16 

50 15.96 16. 33 15. 34 15 .83 15. 73 16 
55 16. 03 16. 45 15. 37 15 .91 15. 79 16 
60 16.12 16. 55 15. 40 15 .97 15. 84 16 
65 16.23 16, 64 15. 41 16 .02 15. 39 16 
70 16.32 16. 73 15, 42 16 .06 15. 94 16 

75 16.36 16. 80 15. 43 16 .08 15. 99 16 
80 16.38 16. 86 15. 43 16 .10 16 o 03 16 
85 16. 40 1'6. 90 15. t*3 16 . 12 16. 07 16 
90 16. 42 16. 92 15. 41 16 .14 16. 10 16 
95 16.44 16. 93 15. 40 16 .14 16. 13 16 

9 Z 
93 
0^ 
04 
0 0  

18 
86 
93 
03 
15 

27 
38 
50 
61 
68 

72 
76 
78 
81 
86 

II, CTIO--Continued 

HV 55E6 

V B 

16.14 17.16 
16.14 17.13 
15.94 17.01 
15.77 16.89 
15.65 16.76 

15.65 16.66 
15.71 16.56 
15.80 16.52 
15.88 16.1*7 
15.95 16.^3 

16.0D 16.41 
16.05 16.43 
15.07 16.73 
16.09 16.92 
16.10 16.99 

16.11 17.04 
16.12 17.09 
16.12 17.12 
16.13 17.15 
16. lit 17.17 

HV 12475 

V 3 

15.26 16.39 
15.28 16.25 
15.22 16.05 
15.14 15.76 
15.03 15.40 

14.87 15.09 
14.31 15.01 
14.37 15.08 
14.42 15.20 
14.48 15.31 

14.54 15.43 
14.60 15.54 
14.66 15.65 
14.73 15.76 
14. 8 C 15.67 

14.88 15.97 
i4.96 16.07 
15.C6 16.16 
15.16 16.25 
15.22 16.33 

HV 12483 

V B 

16.26 17.25 
16.18 17.14 
16.09 16.99 
16.01 16.81 
15.92 16.65 

15.76 16.46 
15.64 16.28 
15.68 16.11 
15.75 16.19 
15.83 16.30 

15.93 16.41 
16.01 16.51 
16.05 16.61 
16.09 16.71 
1 6 . 1 1  1 6 . 8 1  

16.13 16.91 
16.16 16.98 
16.19 17.06 
16.26 17.03 
16.32 17.19 



V and B Light Curves for 

PHASE HV 12505 HV 12513 HV 12518 

V B V 3  V e  

0. DO 14.87 16. 32 16. 01 17.12 16. 56 17.47 
. 05 14. 89 16, 17 15. 8?  16.79 16.56 17.4? 
. 10 14.87 15. 85 15. 60 16. 51 16.55 17. 33 
• 15 14.71 15. 5? 15. 5 8 16.30 16. 49 17 .13 
. 20 14.56 15. 71 15. 58 16. 22 16. 36 16. 85 

.25 14.43 15. 75 15. 59 16.21 16.13 16.54 

.30 14.37 14. 90 15. 60 16.24 15.78 16.28 

.35 14.37 15. 02 15. 63 16. 28 15. 8 6 16.36 

. 40 14.39 15. 15 15. 66 16.34 15.93 16.47 

.45 14.41 15. 28 15. 71 16.41 16. 00 16.58 

. 50 14.44 15. 41 15. 76 16.48 16.06 16.69 

. 55 14.47 15. 53 15. 82 16.57 16.12 16.79 

. 60 14. 51 15. 65 15. 88 16. 66 16.18 16.90 
• 65 14.55 15. 76 15. 95 16.75 16. 23 17. 00 
.70 14. 59 15. 87 15. 99 16 .85 16.28 17. 10 

.75 14. 63 15. 97 16. 01 16.95 16. 33 17.19 

. 8P 14. 68 16. 06 16. 01 17.05 16. 38 17. 28 

. 85 14.73 16. 15 16. 01 17.16 16.4 2 17.36 

.90 14.78 16. 21 16. 01 17.2 6 16.47 17. 43 

.95 14. 83 16. 27 16. 01 17.27 16. 52 17.47 

II, CT10--Continued 

HV 12519 HV 12527 HV 12528 

V E V B V B 

14. 80 15 . 59 16 . 41 17. 38 1 6 .75 17. 31 
14. 71 15 .50 16 .45 17. 36 16 .69 17. 31 
14 < 62 15 .36 16 .51 17. 36 16 .28 17. 28 
14. T 4 15 .23 1 6 .55 17. 18 16 .15 17. 20 
14. 46 15 . 04 16 .56 16. 88 16 .07 17. 02 

14. 35 14 .90 16 e 46 16. 52 16 .05 16. 77 
14. 29 14 .91 15 .93 16. 15 16 .13 16. 46 
14. 37 15 . DO 15 .90 16. 28 16 .24 16. 28 
14. 45 15 .08 15 .95 16. 41 16 .33 16. 42 
14. 53 15 .17 15 .99 16. 53 16 .38 16. 53 

14. 61 15 .26 16 .04 16. 64 16 .40 16. 64 
14. 69 15 .36 16 . 09 16. 74 16 .41 16. 73 
14. 76 15 .46 16 .13 16. 83 16 .42 16. 62 
14. 83 15 .58 16 .18 16. 92 16 .43 16. 91 
It. 90 15 .72 16 .22 17. 01 16 .46 16. 99 

14. 97 15 .91 16 .26 17. 09 16 .51 17. 07 
15. 04 15 .96 16 .29 17. 17 16 .56 17. 15 
14. 95 15 .89 16 .33 17. 2 5 lb .61 17. 22 
14. 76 15 . 80 16 .36 17. 33 16 .67 17. 27 
14. 85 15 .70 16 .38 17. 37 16 .72 17. 31 



V and B Light Curves for 

PH AS £ HV 1 2 5 3 k  HV 12536 HV 12532 

V 3 V B V E 

C.00 16.21 16. 91 15. €5 16 .40 16.12 16. 99 
. 05 16.24 16. 91 15. 61 16. C* 16.11 16 . 88 
.10 16. 27 16. 86 15. 56 15.7 2 16. 09 16. 66 
.15 16.30 i6. 58 15. 09 15.50 16.0 5 16.43 
. 20 16.25 16. 2C 14. 89 15.58 15.97 16.18 

.25 15.81 15. 92 14. 89 15.65 15. 75 15.90 

.30 15. 61 1'6. 03 14. 98 15.74 15.41 15. 66 

.35 15. 61 16. 1<- 15. 06 15.82 15. 42 16.01 

.40 15.73 16. 25 15. 14 15.91 15.47 16.14 

.45 15.79 16. 35 15. 20 15.99 15.55 16.27 

. 50 15. 85 16. 45 15. 26 16.05 15.63 16.39 

. 55 15.91 16. 54 15. 31 16. 0 4 15.71 16. 50 

.60 15.96 16. 63 15. 36 16.0 2 15.78 16.60 

.65 16.01 16. 71 15. 40 16.07 15.85 16. 71 

.70 16. 06 16. 78 15. 43 16. 21 15. 91 16. 80 

.75 16.10 16. 15. 45 16.33 15.97 16. 86 

. 80 16.14 16. 85 15. 48 16. 41 16. 02 16.95 

.85 16.16 16. 91 15. 51 16. 47 16. 07 17.00 

.90 16.18 16'. 91 15. 57 16.54 16.10 17. 0 3 

.95 16.20 16. 91 15. 63 16.60 16.12 17. 03 

II, CTIO—Continued 

HV 12972 HV 1297* 

V B V B 

16 . 45 17 .41 15 .64 16. 74 
16 .55 17 .42 15 . 84 16. 71 
16 .73 17 .27 15 .82 16. 61 
16 . 45 17 .07 15 .61 1 6. 4 C 
16 .14 16 . 84 15 .46 15. 99 

16 . OC 16 .59 15 ,37 15. 89 
15 . 94 16 .40 15 .33 15. 8f 
16 .CO 16 .49 15 .33 16. 0G 
16 .IB 16 .58 15 .35 16. 15 
16 .22 16 .67 15 .38 16. 29 

16 . 36 16 .75 15 .43 16. 42 
16 . 45 16 . 84 15 .50 16. 53 
16 .45 16 .92 15 .57 16. 63 
16 .38 17 .00 15 .62 16. 71 
16 .32 17 .OS 15 . 66 16. 48 

16 . 27 17 .15 15 .68 16. 47 
16 .25 17 .21 15 . 64 16. 58 
16 .24 17 .28 15 .58 16. 66 
16 . 26 17 .33 15 .57 16. 71 
16 .36 17 .38 15 .59 16. 74 

HV 13C61 

V B 

16.30 17.19 
16.35 17.15 
16.<*5 17.02 
16.06 16.76 
15.66 16. 4G 

15.22 15.69 
15.31 15.63 
15.42 15.83 
15.53 16.00 
15.63 16.17 

15.73 16.32 
15.83 16.47 
15.91 16.61 
16.00 16.74 
16.07 16.86 

16.14 16. 9=6 
16.20 17.05 
16.24 17.13 
16.26 17.17 
16.28 17.20 



V and B Light Curves for Region III, CTIO 

3 H A S r HV 969 HV 935 HV 951 HV 953 HV 955 

V B V q V B V B V 9 

u. ro It. 91 15. 37 15. 35 16. 33 16. 42 17. 22 12 . 55 13.92 1 4. 34 15. 27 
. 05 14.7b 15.83 15. 3D 16. 16 16. 43 17. 28 12 . 53 13.85 14. 17 15. 21 
.10 14. 61 15.73 15 . 2? 15 . 97 16. 28 17. 19 12 . 48 13.62 14.14 15. 16 
.15 14. 45 15.62 15. 1 7 15 . 75 16 . 08 17. 01 12 .IP 13.37 14 . ?3 15. 10 
.?0 14.30 15.50 15. D 1 15. 50 15. 87 16. 74 12 .20 13.11 14.17 15. 3 8 

. 25 14.20 15.38 14. 89 15. 24 15. 66 1 6. 36 11 . 99 12.83 13.92 14. 48 

.30 14.17 15. 20 14. 74 15 . 1 0 15. 45 16. 12 11 . 83 12.54 13. 55 13. 97 

.35 14 .21 14.92 14. 72 15. 2 ̂ 15. 50 16. 15 11 . 79 12.55 13.52 14. no 

. 40 14.25 15. 04 14. 78 15 . 38 15. 59 16. 25 11 . 81 12.72 13.58 14. 7 0 

.45 14.29 15.25 14. 83 15. 51 15. 67 16. 37 11 .87 12.89 13.-5 14. 50 

. 5 0 14.35 15.35 14. 87 15. 63 15. 74 16. 48 11 .95 13.0 5 13. 73 14. 68 

.55 14.45 15.35 14. 92 15. 75 15. 82 16. 59 12 . 03 13. 2 G 13. 82 14. 85 

.60 14.53 15.26 14. 95 15. 85 15. 89 16. 69 12 . IE 13.33 13.91 15. 00 

.6^ 14. 62 15.15 15. 03 IF . 93 IF. 96 16. 77 12 . 18 13. 44 14. 01 15. 14 

.70 14.72 15.23 15. 09 15 . 98 16. 03 16. 86 12 .25 13. 53 14. 11 15. 26 

.75 14.82 15.35 15. 15 15. 98 16. 09 16 . 92 12 .32 13.58 14. 21 15. 35 

. 80 14.38 15.45 15. 23 16. 03 16. 16 16. 98 12 . 39 13.59 14.32 15. 40 

.85 14.92 15.57 15. 35 16. 18 16. 22 17. 05 12 . 45 13.60 14. 42 15. 39 

.90 14.95 15.67 15. 43 16. 25 16. 29 1 7. 10 12 . 51 13.69 14 . 43 15. 36 

. 95 14.97 15.77 15. 40 16. 31 16. 35 17. 17 12 . 54 13. 85 14. 41 15. 32 

NJ 



V and B Light Curves for Region III, CTIO--Continued 

H ASr HV 980 H V 2355 HV 2491 HV 2510 HV 2538 

V B V B V B V 3 V B 

. j 0 16 .19 17. 09 16. 38 16. 93 15. 47 16. 49 14 .90 15 ,57 14. 13 15. 6 0 

.05 15 .91 17 . 01 16. 41 16. 99 1^. 26 16. 29 14 . 77 15 .37 14. Q 5 15. 5 0 

. IP 15 . 61 16.87 16. 37 17. 18 15. 09 15. 91 14 . 65 15 .22 13. 97 15. ? 5 

. 1 5 16 . 3 4 16.71 16. 28 16. 95 14. 93 15. 57 14 • 56 15 . 0° X • 91 15. l^ 

. 2 0 15 .22 16.3u 16. 0 0 16. 56 14. 76 15. 45 14 .49 14 .96 1 3. 35 14. 94 

.25 15 .26 15. 76 15. 47 16. 17 14. 63 15. 43 14 . 42 14 .84 13. 81 14. 78 

.30 15 .36 15.50 15. 46 15 . 83 14. 55 15. 45 14 . 38 14 .89 13. 80 11*. 72 

. ? 5 15 . 47 15. 65 15. 56 16. 00 1 4. 66 15. 49 14 . 44 15 .10 13. 91 14. 75 

.<+3 15 .59 15.82 15. 66 16. 13 1^. 77 15. 55 14 .51 15 .28 14. 07 14. 86 

. H? 15 .71 15.99 15. 75 16 . 26 1 4. 84 15. 62 14 . 59 15 . 44 14. 18 15. 06 

.50 15 .83 16.1'+ 15. 83 16 . 38 14. 91 15. 69 14 .67 15 . 59 14. 26 15. 34 

. 5^ 15 . 94 16. 28 15. 91 16. 51 14. 97 15. 78 14 .75 15 . 7? 14. 34 15. 50 

.60 16 . 03 16.40 15. 98 16. 62 15. 03 15. 86 14 . 84 15 .85 14. 40 15. 59 

.65 16 . 11 16.50 16. 05 16. 72 15. 09 15. 96 14 .93 15 . 94 14. H5 15. 64 

.70 16 .17 16.59 16. 11 16. 80 15. 15 16. 06 15 .02 16 . 0 1 14. 47 15. 67 

.75 16 .22 16. o8 16. 17 16. 86 15. 21 16. 16 15 .12 16 . D6 14. 45 15. 68 

.80 16 .29 16.77 16. 22 16. 92 15. 26 16. 27 15 .21 16 . 09 14. 43 15. 69 

.85 16 • 3 4 16. 85 16. 25 16. 97 15. ̂1 16. 38 15 . 3 0 16 .09 14. 35 15. 68 

.90 16 . 39 16.92 16. 29 17. 01 15. 37 16. 44 15 . 21 15 . 99 14. 27 15. 67 

.95 16 . 42 16.99 16. 33 16. 97 15. 42 16. 48 15 .03 15 .78 14. 18 15. 6 5 

OD 



V and B Light Curves for Region III, CTIO--Continued 

3H ASE HV , 25^6 HV 2579 HV 5684 4 V 5 73 0 HV 5775 

V 9 V R V B V B V B 

0 • Li 0 15 . 10 16. 0 0 14. 07 15 . 52 15. 83 16 . 09 14.88 16.16 16. 34 16. 31 
.05 15. 03 15. 86 13. 96 15.37 lc. 79 16 . G2 14.88 16.D3 16. 07 16. 95 
.1 0 Itt.88 15. 28 13. 88 j 5 . 2 0 15. 75 15. 99 14. 89 15 . 81 1 6 . 10 16. 74 
.15 14.69 14. 92 13. 81 15.ul 15. 71 15 . 98 14.^9 15 .60 16. 09 16. 62 
.20 14.41 14. 75 13. 75 14.80 15. 67 16. 00 14. 91 15.47 15. 76 16. 4 6 

.25 l k . 3 b  14. 72 13. 71 14. 61 15. 59 16. 04 14.93 15. 43 15. 50 16. 20 

.30 14. k l  14. 79 13. 69 14. 48 15. 38 16. 12 14.96 15.48 15. 37 16. GO 

. 35 l k .  k k  14. 91 13. 68 14. 55 15. 3D 16. 21 15.00 15 . 59 15. 47 15. 97 

.4G 14. 48 15. 04 13. 68 14 . 6 8 15. 32 16. 28 15.04 15.68 15. 55 16. 00 

. 45 1^.51 15. 17 13. 71 14.81 l1^. 36 16.33 15.08 15.75 15. 62 16. 06 

.50 l k . 5 k  15. 32 13. 75 14 . 91 15. 42 16. 36 15.12 15.80 15. 67 16. 12 

. 55 14.58 15. 46 13. 81 15. 02 1 5. 49 16. 37 15.17 15.85 15. 72 16. 19 

.60 14.62 15. 64 13. 91 15.12 15. 56 16.38 15. 22 15.90 15. 76 16. 26 

.55 14.69 15. 81 14. 06 lc. 22 15. 63 16. 38 15 . 27 15. 94 15. 80 16. 35 

.7 0 14. 76 15. 90 14. 44 15. 37 15. 70 16. 37 14.98 15.98 15. 34 16. 4 3 

.75 14 .83 15. 96 14. 65 15.41 15. 79 16. 35 14. 90 16. 01 15. 88 16. 52 

.80 14.90 15. 98 14. 59 15.50 15. 90 16. 32 14.88 lb . 0 4 15. 92 16. 61 

.85 14.96 16. 0D 14. 6 3 15 . 60 16. 03 16. ?8 14. 87 16.07 15. P5 16. 71 

.9 0 15.01 16. 00 14. 42 15. 69 15. 97 16.23 14. 87 16. 10 15. 98 16. *0 

.95 15.07 16. 0 0 14. 20 15. 69 15. 90 16. 17 14.88 16. 13 16. 01 16. 90 

(-• 
M 
VD 



V and B Light Curves for Region III, CTIO--Continued 

HSSF H V 12 3? 5 H \l 13 0 5 6 H \l 1306? HV 13 064 

V B V B V B V B 

« J I 16 . 2 6 16. 85 16. 3 0 17. 29 17. 11 1 3 . 07 15.65 18 . 
. 05 16 . 16 ID. 69 16. 18 17. 0 3 17. 00 18. 20 16.57 17 . 88 
.10 15 . 9C 16. 51 16. 06 lb . 78 16. 87 13. 21 5 6.44 17 .69 
.15 15 . 68 16. 3? 15. 95 1 D . 52 16. 75 17 . 85 16. 3G 17 .52 
o r, 

• «J 15 . 5^ 16. 20 15. 5 16 . 23 16. 60 17. 51 16.17 17 .41 

• 25 15 .49 16. 13 15. 76 15 . 97 16. 44 17. 27 16.05 17 . 31 
.30 15 • 56 16. 22 15. 70 15. 96 16. 31 17. 08 15.99 17 .24 
.35 15 .73 16. 37 15. 69 16. 05 16. 40 16. 92 16.02 17 .21 
.•*0 15 . 88 16. 48 15. 7b 16. 14 16. 47 ID. 97 16.0 8 17 .20 
.45 15 .94 16. 55 15. 73 16. 23 16. 54 17. 17 16.15 17 . 22 

. 5 C 15 .99 16. 62 15. 77 16. 32 16. 61 17. 33 16.22 17 .26 

.55 16 . 03 16. 68 15. 83 16. 42 16. 67 17. 45 16. 29 17 .36 

.60 16 .07 16. 73 15. 89 16. 51 16. 72 17. 55 15.36 17 .48 

.65 16 .10 16. 77 15. 96 16 . 61 16. 78 17. 63 16. 43 17 .59 

.70 16 .13 16. 82 16. u 3 16. 71 16. 83 17. 71 16.49 17 .68 

.75 16 .16 16. 86 16. 11 16. 81 16. 87 17 . 78 16.55 17 .76 

. 3 0 16 .19 16. 90 16. 19 16. 90 16. 92 17. 84 16.61 17 .83 

.85 16 .21 16. 94 16. 27 17. 00 16. 97 17. 90 16.67 17 . 90 

.90 16 .2b 16. 98 16. 36 17. C 9 17. G 2 17. 95 15.70 17 .96 

.9* 16 .25 17. 00 16. 40 17. 19 17. 06 18. 01 16. 68 18 . 02 

U> 
O 



V and B Light Curves for Region II, Uppsala 

PHASE 

0 . 0 0  
.  05 
.10 
. 15  

. 2 0  

. 25  

.30  

.35  

.AO 
.A5  
.50  
.55  

. 6 0  
. 65  
.70  
.75  

. 8 0  

. 85  

.90  

.95  

HV 883  

V B 

12 .35  13 .39  
12 .12  13 .  1A 
11 .91  12 .85  
11 .73  12 .53  

HV 892  

V B 

I k . I B  1A.50  
l A . l f i  1A.51  
i k . 1 2  IA.A9 
1A .  0 A l k . k 3  

HV 2260  

V B  

15 .OA 15 .62  
1  A.8  9  15 .56  
1A.7  A 15 .A6  
1A.58  15 .31  

HV 2263  

V B 

15 .29  15 .28  
15 .32  15 .31  
15 .33  15 .32  
15 .30  15 .23  

HV 2279  

V B 

1 4 . 67  15 .23  
1  A.56  15 .13  
1  A.A 5  1  A.95  
IA.35  1A,7  A 

11 .60  12 .36  
11 .55  12 .35  
11 .56  12 .A2  
11 .59  12 .63  

11 .6^  12 .78  
11 .72  12 .91  
11 .80  13 .03  
11 .90  13 .15  

12 .GO 13 .26  
12 .11  13 .37  
12 .33  13 .A6  
12 .66  13 .5A 

13 .97  1A.29  
13 .75  13 .91  
13 .16  13 .31  
13 .3A 13 .A6  

13 .AA 13 .58  
13 .50  13 .70  
13 .57  13 .82  
13 .6A 13 .93  

13 .71  1A.03  
13 .78  1A.13  
13 .RA 1A.22  
13 .91  1A.29  

1A.A9 15 .12  
1A.A2 1A.88 
1  A.39  1A.62  
1A.A3 1  A.  72  

1  A.5  0  1A.81  
IT .59  1A.  9  0  
1A.67  1A.99  
1A.77  15 .08  

1A.85  15 .16  
1A.87  15 .25  
1A.86  15 .33  
1A.93  15 ,AL 

15 .07  15 .01  
1A.8A 1A.7A 
1A.62  1A.A7 
1A.70  1A.58  

1A .  77  1A.69  
1A.82  1A.75  
1A.87  1A.7A 
1A.91  1A.81  

1A.9A 1A.92  
1A.9A 15 .OA 
1A.96  15 .09  
15 .01  15 .13  

1A.22  1A.A9 
1A.08  1A.22  
13 .92  1A.05  
1  A.03  1A .  21  

1A.12  1  A.35  
1A .  19  1  A .  I+7 
1A.25  1A.5A 
1A.30  1A.56  

1A.35  1A.6A 
1A.A0 1A.77  
1A .  A 5  1  A .  87  
1A .  A 9  1A.  96  

12 .AL 13 .60  
12 .A6  13 .65  
12 .A9  13 .66  
12 .A7  13 .67  

13 .97  1A.3  A 
1A.02  1A.A0 
1A.08  1A.AA 
1A.13  1A.A 7  

15 .  07  15 .  A9 
15 .20  15 .56  
15 .15  15 .63  
15 .09  15 .65  

15 .10  15 .17  
15 .17  15 .20  
15 .22  15 .2A 
15 .26  15 .27  

1A.53  15 .05  
1A.56  15 .13  
1A.60  15 .21  
1A.63  15 .05  

u> 



V and B Light Curves for Region II, Uppsala—Continued 

PHASE 

0 . 0 0  

. 05  

. 1 0  

. 15  

.20 

.  25 
.30  
.35  

. 1+0 
. 45  
.  50 
.55  

. 6 0  

. 65  

.70  

.75  

. 8 0  

. 85  

.90  

.95  

HV 2297  

V B  

15 .19  15 .55  
15 .24  15 .50  
15 .11  15 .33  
14 .92  15 .00  

14 .73  14 .76  
14 .56  14 .67  
14 .48  14 .67  
14 .49  14 ,71  

14 .50  14 .78  
14 .52  14 .86  
14 .56  14 .96  
14 .60  15 .06  

14 .64  15 .15  
14 .69  15 .23  
14 .74  15 .32  
14 .80  15 .39  

14 .86  15 .47  
14 .92  15 .53  
14 .99  15 .58  
15 .09  15 .57  

HV 2305  

V B 

15 .11  15 .38  
14 .99  15 .32  
14 .84  15 .13  
14 .65  14 .90  

14 .52  14 .66  
14 .43  14 .54  
14 .42  14 .57  
14 .49  14 .66  

14 .61  14 .75  
14 .71  14 .83  
14 .79  14 .91  
14 .84  14 .99  

14 .87  15 .06  
14 .92  15 .13  
14 .96  15 .20  
15 .00  15 .27  

15 .04  15 .32  
15 .08  15 .35  
15 .12  15 .37  
15 .15  15 .38  

HV 2317  

V B 

15 .75  16 .09  
15 .75  16 .06  
15 .69  15 .99  
15 .59  15 .R8  

15 .47  15 .75  
15 .35  15 .57  
15 .27  15 .37  
15 .27  15 .43  

15 .33  15 .50  
15 .39  15 .56  
15 .46  15 .63  
15 .51  15 .69  

15 .55  15 .75  
15 .59  15 .81  
15 .62  15 .86  
15 .65  15 .91  

15 .67  15 .96  
15 .69  16 .00  
15 .71  16 .04  
15 .73  16 .07  

HV 2324  

V B 

14 ,67  14 .96  
14 .31  14 .85  
14 .38  14 .73  
14 .30  14 .59  

14 .16  14 .44  
13 .97  14 .26  
13 .71  14 .23  
13 .78  14 .32  

13 .86  14 .43  
13 .95  14 .53  
14 .04  14 .64  
14 .13  14 .73  

14 .22  14 .82  
14 .3D 14 .91  
14 .38  14 .99  
14 .45  15 .06  

14 .51  15 .12  
14 .57  15 .16  
14 .6  2  15 .15  
14 .65  15 .08  

HV 2332  

V B  

14.42 14.75 
14 .40  14 .58  
14 .38  14 .58  
14 .36  1^ .65  

14 .33  14 .61  
14 .31  14 .52  
14 .29  14 .49  
14 .30  14 .56  

14 .40  14 .70  
14 .50  14 .82  
14 .60  14 .92  
14 .69  15 .02  

14 .76  15 .11  
14 .84  15 .20  
14 .89  15 .26  
14 .93  15 .31  

14 .87  15 .35  
14 .73  15 .34  
14 .55  15 .23  
14 .43  15 .01  

ui 
ro 



V and B Light Curves for 

PHASE HV 2337  

V B  

0 .00  15 .29  15 .62  
.05  15 .32  15 .62  
.10  15 .17  15 .57  
.15  14 .81  15 .47  

.20  14 .66  15 .31  

.25  14 .54  15 .05  

.30  14 .48  14 .68  

.35  14 .48  14 .68  

.40  14 .56  14 .77  

.45  14 .81  14 .86  

.50  14 .82  14 .96  

.55  14 .85  15 .04  

.60  14 .89  15 .13  

.65  14 .95  15 .21  

.70  15 .02  15 .29  

.75  15 .08  15 .36  

.80  15 .13  15 .43  

.85  15 .18  15 .49  

.90  15 .22  15 .55  

.95  15 .25  15 .59  

HV 5522  

V B  

15 .82  15 .98  
15 .65  15 .92  
15 .30  15 .82  
15 .11  15 .70  

15 .12  15 .55  
15 .19  15 .38  
15 .36  15 .20  
15 .53  15 .27  

15 .56  15 .34  
15 .56  15 .81  
15 .55  15 .48  
15 .55  15 .55  

15 .56  15 .62  
15 .58  15 .69  
15 .61  15 .75  
15 .66  15 .82  

15 .71  15 .88  
15 .77  15 .94  
15 .91  15 .99  
15 .84  16 .02  

II, Uppsala—Continued 

HV 12517  

V B 

16 .04  16 .03  
16 ,02  16 .05  
15 .94  16 .06  
15 .82  16 .06  

15 .65  16 .03  
15 .46  15 .90  
15 .34  15 .37  
15 .30  15 .38  

15 .33  15 .39  
15 .38  15 .40  
15 .45  15 .46  
15 .55  15 .53  

15 .65  15 .59  
15 .73  15 .66  
15 .79  15 .72  
15 .82  15 .78  

15 .84  15 .83  
15 .85  15 .88  
1^ .86  15 .94  
15 .95  15 .98  

U 11  

V 3  

14 .32  15 .01  
14 .25  14 .98  
14 .28  14 .91  
14 .31  14 .78  

14 .1  IT 14 .57  
13 .84  14 .24  
13 .54  13 .78  
13 .57  13 .89  

13 .61  14 .00  
13 .66  14 .10  
13 .71  14 .21  
13 .77  14 .31  

13 .84  14 .42  
13 .90  14 .51  
13 .97  14 .60  
14 .04  14 .69  

14 .12  14 .77  
14. 19  14 .85  
14 .27  14 .92  
14 .35  14 .97  



V and B Light Curves for Region III, Uppsala 

PHASE 

3.GO 
.05 
.10 
.15 

.20 

.25 

.30 

.35 

. * • 0  
.45 
.50 
.55 

.60 

.65 

.70 

.75 

.80 

.85 

.90 

.95 

HV 

V 

933 

B 

14.91 15.87 
lit.85 15.90 
14.73 15.67 
14.55 15.41 

14.3? 15.09 
14.02 14.72 
13.75 14.34 
13.74 14.47 

13.77 14.60 
13.81 14.72 
13.88 14.84 
13.97 14.97 

14.07 15.09 
14.18 15.20 
14.30 15.32 
14.43 15.42 

14.57 15.52 
14.71 15.62 
14.82 15.71 
14.89 15.79 

HV 938 

V B 

13.86 14.7? 
13.90 14.76 
13.89 14.75 
13.85 14.65 

13.80 14.46 
13.65 14.14 
12.88 13.62 
12.91 13.47 

12.96 13.54 
13.02 13.72 
13.10 13.91 
13.18 14.07 

13.26 14.22 
13.35 14.34 
13.44 14.42 
13.52 14.50 

13.60 14.58 
13.67 14.64 
13.74 14.69 
13.81 14.72 

H V 2335 

V B 

15.02 15.85 
15.01 15.85 
It.97 15.74 
14.82 15.46 

14.59 15.03 
14.37 14.67 
14.27 14.61 
14.39 14.74 

14.54 14.88 
14.61 15.01 
14.61 15.14 
14.60 15.26 

14.60 15.37 
14.64 15.48 
14.73 15.58 
14.83 15.67 

14.89 15.74 
14.91 15.80 
14.94 15.83 
14.98 15.84 

HV 2358 

V B 

15.46- 16.14 
15.39 16.29 
15.28 16.11 
15.15 15.90 

14.98 15.65 
14.83 15.38 
14.74 15.08 
14.75 15.19 

14.78 15.30 
14.83 15.40 
14.89 15.49 
14.96 15.58 

15.03 15.67 
15.09 15.74 
15.13 15.81 
15.12 15.86 

15.09 15.89 
15.12 15.88 
15.26 15.88 
15.39 15.98 

HV 2368 

15.98 If.6° 
15.93 16.67 
15.88 16.63 
15.82 16.54 

15.73 16.38 
15.58 16.06 
15.41 15.88 
15.50 15.97 

15.59 16.06 
15.68 16.15 
15.77 16.24 
15.84 16.32 

15.91 16.40 
15.96 16.47 
16.20 16.54 
16.01 16.60 

15.98 16.65 
15.96 16.68 
15.97 16.70 
15.98 16.69 

h-1 oj 
•fe. 



V and B Light Curves for Region III, Uppsala—Continued 

PHASE 

0. 00 
. 05  
.10 
. 15  

. 2 0  

. 25  

.30  

.35  

.  40  
.45  
.50  
.55  

. 6 0  

. 65  

.70  

.75  

.80 

.  85 
. g o  
. 95  

HV 2  3  94  

V B 

15 .24  16 .12  
15 .11  16 .14  
14 .99  16 .01  
14 .89  15 .84  

HV 2432  

V B 

14 .20  14 .63  
14 .06  14 .52  
13 .95  14 .46  
13 .87  14 .52  

HV 2447  

V B 

12 .07  13 .47  
11 .97  13 .36  
11 .84  13 .22  
11 .74  13 .01  

HV 2452  

V B 

15 .20  15 .99  
15 .22  16 .03  
15 .24  16 .07  
15 .26  16 .10  

HV 2463  

V B 

14 .15  14 .86  
14 .07  14 .76  
13 .95  14 .62  
13 .78  14 .40  

14 .85  15 .66  
14 .85  15 .47  
14 .88  15 .28  
14 .92  15 .40  

14 .02  14 .54  
13 .88  14 .46  
13 .65  14 .34  
13 .95  14 .46  

11.68 12.82 
11 .66  12 .72  
11 .66  12. 70  
11 .68  12 .71  

15 .27  15 .97  
15 .13  15 .60  
14 .65  15 .09  
14 .70  15 .16  

13 .48  14 .11  
13.10 13.30 
13 .17  13 .90  
13 .44  14 .13  

14 .96  15 .50  
15 .01  15 .60  
15 .05  15 .69  
15 .08  15 .78  

14 .18  14 .59  
14 .29  14 .71  
14 .34  14 .82  
14 .37  14 .92  

11 .72  12 .75  
11 .77  12 .BO 
11 .82  12 .87  
11 .88  12 .99  

14 .7  5  15 .2  3  
14 .80  15 .30  
14 .34  15 .37  
14 .89  15 .44  

13 .60  14 .32  
13 .55  14 .45  
13 .61  14 .42  
13 .60  14 .48  

15 .12  15 .86  
15 .15  15 .93  
15 .18  15 .98  
15 .21  15 .81  

14 .39  15 .00  
14 .41  15 .07  
14 .41  15 .12  
14 .41  15 .14  

11 .94  13 .15  
11 .99  13 .32  
12 .04  13 .43  
12 .08  13 .50  

14 .93  15 .51  
14 .98  15 .58  
15 .02  15 .65  
15 .06  15 .71  

13 .69  14 .66  
14 .07  14 .74  
14 .26  14 .81  
14 .28  14 .87  

15 .23  15 .82  
15 .25  15 .93  
15 .27  16 .01  
15 .27  16 .08  

14 .40  15 .39  
14 .38  14 .99  
14 .34  14 .87  
14 .28  14 .74  

12 .13  13 .55  
12 .17  13 .58  
12 .19  13 .60  
12 .15  13 .55  

15 .09  15 .77  
15 .12  15 .83  
15 .15  15 .89  
15 .18  15 .94  

14 .26  14 .91  
14 .24  14 .94  
14 .22  14 .95  
14 .19  14 .93  

CO 
ln 



and B Light Curves for Region III, Uppsala—Continued 

PHASE HV 2470  

V 8  

0 ,00  15 .21  15 .96  
.05  15 .19  15 .75  
.10  15 .16  15 .<+9  
. 15  15 .10  15 .32  

.20  15 .03  15 .23  

.25  14 .96  15 .16  

.30  LIT .87  15 .15  

.35  14 .78  15 .22  

•40  14 .71  15 .32  
.45  14 .78  15 .42  
.50  14 .85  15 .50  
.55  14 .92  15 .59  

,60  14 .98  15 .67  
.65  15 .04  15 .74  
.70  15 .09  15 .79  
.75  15 .12  15 .8  5  

.80  15 .15  15 .89  

.85  15 .18  15 .93  

.90  15 .20  15 .96  

.95  15 .21  15 .97  

HV 2472  

V 3  

15 .98  16 .88  
15 .86  16 .83  
15 .66  16 .72  
15 .56  16 .57  

15 .50  16 .36  
15 .48  16 .07  
15 .46  15 .81  
15 .46  15 .92  

15 .48  16 .03  
15 .51  16 .13  
15 .57  16 .24  
15 .63  16 .34  

15 .68  16 .43  
15 .73  16 .52  
15 .78  16 .60  
15 .83  16 .68  

15 .87  16 .75  
15 .91  16 .80  
15 .94  16 .85  
15 .96  16 .87  
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STAR LOG P 

H V 876 1.356 
HVf 886 1.380 
HV 2235 .869 
HV 2254 .5 01 
HV 2884 .910 

HV 5514 .461 
HV 5530 .534 
HV 5531 .5 66 
HV 5533 .477 
HV 5536 .433 

HV 5541 .428 
HV 5579 .649 
HV 5594 1.236 
HV 6098 1.384 
HV 6099 .431 

HV 12217 .562 
HV 12218 .921 
HV 12219 .528 
HV 12222 .478 
HV 12223 .477 

HV 12224 .495 
HV 12225 .478 
HV 12226 .5 69 
HV 12235 .545 
HV 12237 .572 

Parameters for 

V MAX V AMP <V> 

13. 07 . 95 13.51 
12.72 1.14 13.34 
14.32 .66 14.66 
14.93 1.21 15.61 
14. 25 .75 14.61 

15.06 1.20 15.78 
15. 05 1.03 15.67 
15. 06 . 80 15.53 
15.37 .68 15.77 
15.69 .72 16. 05 

14.97 1.30 15.72 
15.31 .75 15.69 
13.80 1.00 14.30 
12.71 . 72 13.0 8 
15.47 1.21 16.13 

14.63 .92 15.22 
14.63 . 77 14. 95 
15. 53 .88 15.99 
15.82 .71 16. 21 
15.74 .72 1 6 . 2 1  

15.34 .90 15.85 
16.03 .38 16.23 
15.09 .68 15.46 
15.15 .82 15.63 
15.05 . 89 15.53 

I, CTIO 

*3 MAX R AMP 

13.37 1.76 
13.0? 1.91 
114.71 1.32 
15.38 1.21 
14.71 1.33 

15. 48 1.58 
15.52 1.22 
15.41 1.16 
15.86 .81 
16. 04 1.52 

15.4 8 1.60 
15. B2 1.06 
14.52 1.35 
13.30 1.00 
15.6^ 1.65 

15.42 1.29 
15« 30 1.13 
15.65 1.60 
16.11 1.10 
16.30 .93 

15.96 1.05 
16.39 .go 
16.00 .59 
15.66 1.33 
15.42 1.34 

< e >  < b > - <  v >  

14.28 .77 
14.06 .7? 
15.31 .65 
16.18 .57 
15.36 .75 

16.32 .55 
16.16 .<*9 
16.05 .52 
16.30 .53 
16.84 .78 

16.35 .63 
16.39 .71 
15.18 .89 
13.SO .71 
16.63 .51 

16.11 .89 
15.70 .74 
16.62 .63 
16.69 .48 
16.78 .57 

16.50 .65 
16.92 .69 
16.28 .82 
16.42 .79 
16.14 .61 



Parameters for Region I, CTIO--Continued 

STAP LOG P  V MAX V AMP <V> B MAX 9  AMP <B> 

HV 12240  •  MB 15 .60  .81  16 .06  16 .  05  1 .14  16 .  70  . 64  
H V 12  241  .562  15 .  36  1 .  N* 15 .92  1  5 .  87  1 .26  16 .55  .63  
HV 12444  .  5  OH 15 .67  .  88  16 .  21  16 .  12  1 .33  16 .78  .  57  
HV 12450  .512  15 .23  1 .03  15 .88  15 .61  1 .30  16 .35  .48  
HV 12459  .739  14 .  67  .96  15 .10  15 .10  1 .33  15 .  79  .70  

H V 12TP0  .374  15 .45  .92  15 .93  15 .  58  1 .38  16 .  26  . 33  
HV 12491  .469  15 .63  1 .02  16 .14  15 .96  1 .16  16 .  68  .54  
HV 12499  1 .268  13 .  66  .34  13 .  82  14 .36  .69  14 .  67  .85  
HV 1250  4  .488  15 .27  .97  15 .78  15 .  53  1 .44  16 .34  .57  
HV 12520  .380  15 .51  1 .08  16 .39  1  5 .  87  1 .  33  16 .72  .  63  

HV 12521  .«*97  15 .  80  .  66  16 .20  16 .49  .85  16 .90  .70  
HV 12525  .379  15 .50  .9A 16 .  0  2  15 .  76  1 .28  16 .58  .56  
HV 12533  .£*95  15 .£+5  . 83  15 .93  16 .  03  1 .23  16 .  68  .76  
HV 125  41  .477  15 .U8  .90  16 .01  15 .93  1 .28  16 .62  .61  
HV 12728  .676  15 .£+7  . 80  15 .  87  15 .75  1 .68  16 .54  .67  

HV 12730  .548  15 .  09  1 .12  15 .67  15 .  57  1 .57  16 .  26  .  59  
HV 12737  .515  15 .  <»6  . 69  15 .86  15 .89  1 .05  16 .43  .58  
HV 12736  .490  15 .62  .98  16 .  20  15 .98  1 .38  16 .  81  .61  
HV 12746  .432  15 .53  1 .00  16 .11  16 .00  1 .43  16 .  50  . 39  
HV 127U7 .556  15 .35  .56  15 .72  15 .70  1 .04  16 .  33  .61  

HV 12749  .613  IT .78  .75  15 .  27  15 .75  .  81  16 .17  .90  
HV 12756  .5  97  15 .34  .63  L C . 72  15 .8?  1 .08  16 .  35  .  63  
HV 12758  .515  15 .39  .  99  15 .95  15 .95  1 .21  16 .65  .70  
HV 12959  .647  15 .26  .90  15 .71  15 .42  1 .51  16 .26  .55  
HV 13057  .£ •57  16 .00  .45  16 .22  16 .23  1 .05  16 .  40  . 19  



Parameters for Region I, CTIO—Continued 

ST AP LOG P V MAX V AMP <V> B SOX B AMP <5> <5>-< 

HV 13058 .£••62 15.29 1.08 15.86 15. 53 1.46 16.39 . 52 
HV 13050 .575 15.£*3 . 72 15.77 16.02 .85 16.47 .70 

W 11 .593 15.35 . «0 15.73 15. 83 1.12 16. 50 .77 
w 13 .462 15. 63 .73 16.10 16.12 1.10 16.76 • 66 
w 14 . 7 £f 9 14.73 .75 15.17 15.35 1.36 15. 95 . 79 

w 18 .697 15.20 .41 15.41 15. 81 . 66 16.14 .73 
w 22 .669 15.28 .71 15.60 15.55 1. 33 16.32 .72 
w 23 .429 15. 15 .64 15.50 15.5? .90 16. 0^ .55 
w 25 .529 15.65 .59 15.96 16. 15 . 55 16.68 .72 
w 30 .663 14.81 .78 15.13 15.41 1.05 16.02 .89 

w 38 .380 15.45 .35 15.66 1 5.66 . 84 16. 07 .41 
w £+1 .218 15.69 .71 15.99 16.27 .41 16. 44 .45 
w 42 .584 15. 08 .92 15.65 15. 61 1.24 16.22 .57 
w 44 .4 08 15.69 .92 16.25 15.89 1. 49 16. 71 .46 
w 47 .504 15. 33 . 95 15.81 15.69 1.29 16. 41 .59 

w 48 .493 15. 54 .80 15.98 15.81 1.18 16.49 .51 

H 
o 



STfiQ LOG ° 

HV 877 1.6 55 
HV 2273 1.226 
HV 2285 1.101 
HV 2 2 99 1.081 
HV 2303 .687 

HV 55^-3 .957 
HV 5567 .446 
HV 5563 .383 
HV 5571 .44 6 
HV 55 86 .635 

HV 12475 1. 0 9 1  
HV 124«3 .572 
HV 12505 1.158 
HV 12513 .646 
HV 12518 .532 

HV 12519 1.086 
HV 12527 .444 
HV 1252.8 , < + 3 2  
HV 1253*+ .464 
HV 12536 .772 

HV 12532 .640 
HV 12972 .500 
HV 1297a .668 
HV 13061 .6 G8 

Parameters for 

V MAX V AMP <V> 

12.88 .81 13.30 
14.20 . 90 14.68 
13.39 . 64 13. 71 
13.73 . °7 14.25 
15.08 .98 15.54 

14. 51 . 54 14. 82 
15.67 .82 16.10 
15.10 .32 15.31 
15.51 .66 15.91 
15.64 . 51 15.96 

14.31 . 97 14.80 
15.63 . 7 G 16.00 
14.37 .53 14.59 
15.58 .43 15.80 
15.78 .78 16. 23 

14.29 .77 14.65 
15. 87 .70 16.2? 
16.05 .7 0 16.39 
15.60 .71 16.00 
14.86 .79 15.30 

15.40 .71 15.83 
15.94 .81 16.28 
15.32 .62 15.54 
15.22 1.25 15. 87 

II, CTIO 

B MAX 8 AHP 

14.33 .93 
14.93 1.15 
13.91 1.48 
14.43 1. i*.0 
15.50 1.33 

15.24 1.06 
15.70 1.23 
15.48 «6 6 
15.88 1.16 
16.41 .78 

15.01 1.36 
16.10 1.16 
14.89 1.43 
16.21 1.08 
16.27 1.20 

14.89 1.11 
16.15 1.23 
16.28 1.03 
15.90 1.01 
15.49 1.13 

15.85 1.19 
16.40 1.03 
15.87 .87 
15.62 1.58 

<B> <B>-<V> 

14.78 1.47 
15.60 .92 
14.80 1.09 
15.06 .81 
16.08 .54 

15.75 .93 
16.48 .38 
15.85 .54 
16.51 .59 
16.30 .83 

15.64 .84 
16.67 .67 
15.65 1.06 
16.61 .82 
16.91 .68 

15.37 .72 
16.85 .62 
16.88 .49 
16.53 .54 
16.01 .71 

16.49 .66 
16.94 .66 
16.39 .85 
16.51 .64 



Parameters for Region III, CTIO 

STAR LOG P V MAX V AMP <v> 3 MAX B AMP <B> <R>-< 

HV 935 .849 14. 70 .73 15.05 15.07 1. 26 15.74 .69 
HV 951 .688 15.44 1 .01 15. 93 16.11 1. 16 1S.7S . 77  
HV 953 1.6 81 11.79 .76 12.17 12.50 1. 42 13. 23 1.05 
HV 955 1.138 13.51 .9? 13.99 13. 96 1. 44 14. 85 .86 
HV °69 . 9 89 14.17 .80 14. 53 14. 90 1. 00 1 5. 39 .86 

HV 980 .554 15.22 1 .20 15.85 15.50 1. 58 16.33 .48 
HV 2355 .559 15.44 .97 15.98 15.83 1. 38 16.57 .59 
HV 2491 .853 14.54 .93 15.CO 15. 43 1. 05 15. 86 .85 
HV . 2510 .973 14. 38 .92 14.75 14. 84 1. 25 15.46 .71 
HV 2536 .8 04 14.35 .75 14.69 14.71 1. 29 15. 37 .68 

HV 2538 1.142 13.79 .68 14.14 14.7? « 96 15.28 1.14 
HV 2579 1.128 13.68 1 .01 13.97 14. 48 1. 24  15.06 1. 09 
HV 5684 .445 15.30 .73 15.63 15.98 • 40 16.20 .57 
HV 5730 .8 97 14. 87 .40 14.97 15. 43 • 73 15.82 .84 
HV 5775 .664 15. 37 . 73 15. 78 1 5. 97 0  95 16.39 .61 

HV 12325 .596 15. 49 .79 15. 95 16.12 • 88 16.60 .65 
HV 13 "56 .295 15.69 .72 15.96 15. °5 1. 33 16.51 .55 
HV 13063 .696 16.28 .82 16.72 1 6. 90 1 .  46 17. 55 .83 

HV 13064 1.021 15.99 .71 16.35 17.20 • 86 17. 54 1.20 



Parameters for Region II, Uppsala 

STAR LOG P V MAX V AMP <V> B MAX B AMP <B> < 8>-< 

HV 883 2.126 11. 55 . 94 12.03 12.34 1.33 12.99 .96 
HV 892 1.204 13.16 1 o Li d. 13.79 13.31 1. 2 0  1 H . u 5 .25 
HV 2260 1.114 14. 39 .81 14. 78 14.62 1.03 15.18 .40 
HV 2263 .703 14.62 . 73 15.00 14.47 . 84 14.97 ~. u 3 
HV 2279 .839 14.92 . 75 14.36 14.02 1.21 1 4. 67 . 31 

HV 2297 .957 14.48 . 76 14.78 14. 66 . 92 15.11 .33 
HV 2305 . 764 14.42 .73 14.82 14.51 .85 15.00 • .18 
HV 2317 .582 15.27 . 50 15.56 15. 37 .72 15. 77 .22 
HV 2 32 4 1.160 13.71 . 96 14. 24 14.20 .96 14.71 .47 
HV 2332 . 949 14.28 . 65 14.55 14.49 . 86 1<+. 86 . 31 

HV 2337 .837 14.47 . 88 14.91 14.64 .99 15.19 .28 
HV 5522 .497 15.11 .73 15.53 15.20 . 82 15.66 .13 
HV 12517 .574 15.30 . 75 15.67 15.37 .70 15.72 • u 6 
U 11 1. 303 13. 54 . 83 13.98 13. 78 1.23 14. 46 .47 

u> 



Parameters for Region III, Uppsala 

STAR LOG P  V MAX V AMP <V> B MAX B AMP <  3>  <3>-<  

HV 933  1 .192  13 .  74  1 .17  14 .29  14 .34  1 .57  15 .11  .81  
HV 938  1 .  372  12 .88  1 .02  13 . -+6  13 .47  1 .  30  14 .21  »7  •+ 
HV 2335  .899  14 .26  .  75  14 .73  14 .60  1 .25  15 .29  .56  
HV 2358  .825  14 .74  .  7 O 15  .08  15 .  08  1 .  21  1  5 .66  .58  
HV 2368  .  5  C 8  15 .41  .60  15  .85  15 .88  .  81  16 .38  .53  

HV 2394  .618  14 .84  .43  15 .11  15 .28  .  8B 15 .77  .  66  
HV 2432  1 .  0  38  13 .  65  .  76  14 .20  14 .  34  •  8  0  14 .72  .52  
HV 2447  2 .0  74  11 .66  •  54  11 .97  12 .  70  . 90  13 .11  1 .13  
HV 2452  .708  14 .65  .  62  15 .05  15 .09  1 .02  15 .62  .57  
HV 2463  1 .  145  13 .08  1 .  20  13 .82  13 .78  1 .17  14 .49  .67  

HV 2470  .800 14 .70  .51  15 .05  15 .14  .  82  15 .56  .  5  I  
HV 2472  .557  15 .46  .  52  15 .73  15 .81  1 .  06  16 .  42  . 69  
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