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Abstract. The light curves of MY Cyg have been constructed on
the basis of numerous photoelectric observations made in the
UBY system. Ten times of minimum light of the system and new
light elements were derived. The orbital period was found to be

4.0051873 days, that means it is double in length with respect to

the old one. The orbital solution of the light curve as well as the
spectral observations of Popper lead to the conclusion that the
system can be classified as a detached one with about the same
components as for their masses. sizes and spectral types. The
surface temperatures found correspond to the spectral types
derived from the metallic lines in the spectrum. The components
are moderately evolved main sequence stars of speciral type
F2 IV—V.

1. Introduction

The old photographic light curves of MY Cyg
published by Wachmann (1948) and Gaposhkin
(1953) indicated that this eclipsing binary could be
similar to Algol-type systems with the secondary
giant component completely occupying the largest
closed equipotential capable of containing its mass
— the Roche lobe. As proved many times in recent
years, those semi-detached systems can scrve as
very suitable examples for studying the models of
mass exchange between their components; from
this very point of view Algol-type systems became
the centre of many interests during the past few
years. .

There were, however, also other recasons that
supported our decision to include MY Cyg into our
obscrving program ; that main reason being that the
star is known to be a metallic-line binary. Observa-
tional material on Am stars and its interpretation
were reviewed in general by Conti in 1970. The
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close binaries with metallic-line spectrum can pro-
vide, however, more important information for
a general study of metallicity than other single stars
because of the possibility of direct determination of
masses, radii, and surface gravities of the star
bodies. Popper (1971) studied four eclipsing
binaries with metallic-line spectra, XY Cet, RR
Lyn, SZ Cen, and among them also MY Cyg from
this very point of view. His conclusions concerning
MY Cyg are based on rough photographic observa-
tions only, and new precise photometry is deman-
ded in his paper. All these and also other circum-
stances stimulated our attempt at revising the orbi-
tal solution of the system and, for this purpose, at
constructing new photoelectric multicolour light
curves, as accurate possible.

MY Cyg is a very difficult object for photometry
because of the fact that its period is nearly equal to
an integral number of days. Though classed with
eclipsing binaries as early as the end of the third
decade of this century (Hoffmeister, 1930) for this
very reason relatively little has been published
about it. The star was systematically observed by
Tsessevich in 1931. He composed its first fragmen-
tary light curve including parts of the minima but
did not publish his results until 1954 (Tsessevich,
1954). Meanwhile Riigemer (1932) observed eight
times the minimum light and derived first light
clements of the system.

Complete photographic light curves of MY Cyg
were published by Wachmann (1948) and especial-
ly by Gaposhkin (1953). Both their sets of observa-
tions show a small decrease of the light in that very
part of the light curve where the secondary
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minimum was to be presumed. However, it should
be remarked here now that their “observed” sec-
ondary minima of the depth 0.10 (Wachmann) and
0.03 (Gaposhkin) magnitude are not verified in this
paper and there are convincing arguments against
them also in others authors (Popper, 1971).

Further observations of MY Cyg are only frag-
mentary and accidental. One minimum was pub-
lished by Obirka (1966), four by Bierogel and
Busch (1967), others are referenced in Acta as-
tronomica (Szczyrbak, 1939) and in the Bulletin of
the American Astronomical Society (Vol. 5, 1973,
104).

The star was studied spectroscopically by Slet-
tebak and Nassau (1959), by Conti (1970), and
especially by Popper (1971). While Slettebak and
Nassau derived only the spectral type — A7 from
hydrogen lines and from the K line of calcium and
F2 from metallic lines, Popper first published the
spectroscopic orbit and the real orbital period
double in length with respect to the old one.

Some supplementary data about MY Cyg can be
excerpted from special papers. The narrow-band
photometry at nearly zero phase of the system was
performed by McNamara (1962), the proper mo-
tion of the star was published by Kopal (1942) and
by Kopal and Treunfels (1951).

2. Observing Material

Numerous photoelectric observations were car-
ried out in the time period including the years 1964
to 1974 and using two different equipments. One
set of the observations numbering 4317 three
colour measurements was obtained at Skalnaté
Pleso mostly with an automatic photometer of the
Astronomical Institute of the Slovak Academy of
Sciences. The photometer was installed at the
9.990 m Cassegrain focus of the main 6() cm Zeiss
reflector, and was -equipped with an EMI 6256 B
photomultiplier. Three standard combinations of
filters, the same as at Brno Observatory, were
installed in the optical part of the photometer
suitable for the photometry in the UBV photomet-
ric system.

The photometer used works on the principle of
coupling electric charges on the integrating
capacitors. The observing process is partly auto-
matized and the work of the electronic and output
devices is controlled with a special programming
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unit. There are eight data typed with an electric
output typewriter — the time of the observation,
the number of the star, the duration of the intergra-
tion, the main photometric data, the indication of
the colour and the diaphragm used, as well as the
input and output self-adjusting sensitivity of the
measuring electrometer. The full and detailed de-
scription of the photometer was published in
a separate paper by Horak et al. (1976).

Some observations of MY Cyg were also ob-
tained with the same reflector but using different
observational technique (Tremko, 1975), the digi-
tal output device was replaced with a compensation
recorder. In other cases the observations were
carried out using another piece of the same type
photomultiplier EMI 6256 B and, in addition to it,
the mirror of the reflector was realuminized during
the long observing time period. One could expect

therefore that all these circumstances could give

rise to some systematic changes in the instrumental
colour system and, at the final stage, influence
negatively our extensive observing material. Un-
fortunately we have no special measurements of
that epoch for studying these effects in detail. Some
relevant changes in the instrumental system cannot
significantly influence the light curves of MY Cygni
due tosmall efficiency of these effects as well as due
to the small number of the representatives that
could be affected by them.

The magnitude differences m = Memp — Muar
were transformed into the standard photometric
UBY system using the common procedure of pro-
cessing. No corrections for the differential extinc-
tion were needed because of the small angular
distance, a few minutes of arc only, between the
variable and the comparison star BD + 33°3867.

The second set of observations numbering 2322
measurements in the UBV system were performed
also with a 60 cm reflecting telescope but with that
of the University Observatory in Brno. The Schott
filter combinations used were UG1 1 mm thick for
the ultraviolet colour, 1 mm thick BG12 plus2 mm
thick GG 13 for the biue, and GG 11 2 mm thick for
the yellow colour. The effective wavelengths of the
cell-filter combinations, 375, 442 and 551 nm cor-
respond very closely to the standard UBV system.

The output of an EMI 6256 S multiplier was fed
into a D. C. amplifier and registered on a compen-
sation line recorder. Each observation consisted of
one deflection of 20 seconds of the variable and of
two deflections of the comparison star. The com-
parison BD +38°3864 was checked against BD
+33°3867 sometimes during each observing night.
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The observations confirmed the light constancy of
both comparison stars during the whole observing
time interval, allowed to register changes in the
differential extinction during the observing nights,
and finally, could be used for intergrating both
series of the observing material obtained partly at
Skalnaté Pleso and partly at Brno.

The correction for differential extinction were
applied to all observations described in this section.
As mentioned above the coefficients of the correc-
tions were derived mostly from the running mea-
surements of the comparison and the check stars. In
some nights average values based on special obser-
vations were accepted for the computation of the
differential extinction. The transformation of the
magnitude differences m = Mcomp — My, into stan-
dard photometric UBV system was easily carried
out using transformation formulae derived earlier.

In the final stage the whole set of the observa-
tions carried out at both observatories were inter-
grated into one total and were further treated
together. As the comparison star used at Skalnaté

Pleso was identical with the check star taken at
Brno Observatory it was easy to put both series of -
the observations together and process them in one
universal manner; a rough analysis of the whole
observing material showed that no systematic de-
viations exist between them.

The mean error of the observations strongly
varies with the seeing during the individual observ-
ing nights in the range of +0.003 to +0.050
magnitude. Some series of the measurements pre-
sented, however, greater dispersions; they were
excluded from further treatment and were not
included in our collection of observations at the end
of this paper.

The individual observations presented in the .
appendix (Tables 8—13) are given in the form of
differences m = Momp — Miar; as the comparison
sta- BD +33°3864 was chosen because it is more
suitable for this purpose than that one used at
Skalnaté Pleso. The fundamental data for both
comparison stars as well as for the binary MY Cyg
are collected in Table 1.

Table 1. Data about the variable and comparison stars

Star C::r‘:l‘;)ge‘r’e RAusso  DEC.iss v B—V U—B Spectrum
Comparison ~ BD +33°3864  20"18™5  +33%40'  8.45 028  —0.02 F2
star  a  HD 193703
check BD +33°3867 20.0  +3336 924 046 0.02 —
star b —
MY Cyg BD +33°3862 2018.1  +3347 834+ 028 0.4 F2 IV—V+F2 IV—V
HD 193637 9.00%* 028 0.4
8.98*** 028  0.14

* outside eclipse,
** primary minimum,
*** secondary minimum.

3. Times of Minimum Light
and the Period of MY Cyg

Only some years are favourable for observing the
minima of MY Cyg because of the fact that the
period of this star is almost commensurable with an
integral number of days. During our observations
lasting many years we had an opportunity of study-
ing only two complete minima that allowed us,
using the old light elements, to find a new and more
precise orbital period of the system. Other parts of
the light curve inside the minima were, however,
sometimes observed ; in these cases it was possible
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to use the mean light curve of the system for
deriving supplementary times and to analyse the
period of the star more in more detail.

The summary of the times of the minima ob-
served within the framework of our observing
campaign as well as minima excerpted from litera-
ture are given in Table 2. Those of ours obtained by
means of the mean light curve are marked by
asterisks. The data of the second and third columns
of this table were calculated according to the new
light elements for the primary minima of the star

JDwmin1 = 243 3847.607 + 4.0051873 X E.
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Table 2. Times of minimum light of MY Cyg

Primary minima
J.D. ' Epoch o0—C Method, Observer
) colour
242 8164.304 : —1419 09058 pg - Wachmann
8308.488 ‘ —1383 55 pPg Wachmann
8332.467 -1377 3 pg Wachmann
8336.454 -1376 -15 pg Wachmann
8865.230 —1244 T 76 pg Wachmann
B 9041.463 —-1200 81 pg Wachmann
243 0073.467 -1192 43 . pg Wachmann
3126.680 — 180 7 - Whitney
3218.791 - 157 -2 — ) Whitney
3919.693 18 -7 — Whitney
4135.974 72 -6 — Whitney
5405.624 389 -1 — Whitney
9054.360 1300 -10 — Bierogel, Busch
9058.337 1301 ) -18 — Bierdgel, Busch
9763.2705 1477 0.0018 pe, V* Tremko
2685 1477 -2 pe, B* Tremko
.2692 1477 5 pe, U* : Tremko
9783.2945 1482 -1 pe,V Tremko®
2945 1482 -1 pe,B Tremko
.2940 : 1482 -6 pe, U Tremko
244 1249.1920 1848 -11 pe, V¥ Papousek
.1920 1848 -11 pe, B* Papousek
1461.4688 1901 7 pe, V* Papousek
Secondary minima
JD o Epoch o0—C Method, Observer
colour
242 8122.242 —1429.5 0.051 pg © Wachmann
8306.503 -1383.5 73 pg -~ Wachmann
8338.452 -1375.5 -20 pg Wachmann
8362.446 -1369.5 =57 pg Wachmann
8366.470 —1368.5 - =38 pg Wachmann
8859.216 —1245.5 70 g Wachmann
9143.525 -1174.5 10 pg Wachmann
243 2379.701 - 366.5 =5 — Whitney
3849.611 0.5 1 — Whitney
4622.620 193.5 9 — Whitney
8295.378 1110.5 10 pg Obirka
9052.349 1299.5 ) -1 — Bierdgel, Busch
9056.370 1300.5 0.017 — . Bierogel, Busch
9048.3516 . 1298.5 0.0089 pe,V Tremko
9056.3624 1300.5 93 pe,V Tremko
244 0494.2230 1659.5 77 pe,V* Tremko
2230 1659.5 77 pe, B* Tremko
2236 1659.5 83 pe, U* Tremko
2308.5739 21125 87 pe,V* Tremko
5747 2112.5 95 pe, B* Tremko
5732 2112.5 80 pe, U* Tremko
* The minimum was derived using the mean light curve of the system.
The new period, double in length with respect to Catalogue of Variable Stars (Kukarkin et al,,
the data given in the last supplement to the General = 1974), follows from the orbital solution of the light
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curve presented latter, of the spectroscopic solu-
tion given by Popper (1971), and is also reflected in
systematic deviations of the tirpes for secondary
minima. The latest effect is quite convincingly
expressed in our observing material but with a cer-
tain degree of imagination can also be noticed at
less accurate photographic observations of former
observers. The shift of secondary minima by about
0.0021 of the period relative to the phase 0.5 gives
evidence of elliptical orbital motion of the compo-
nents that could be directly reflected in the apsidal
motion of the orbit and indirectly observed in
periodic changes of the orbital period.

As follows from Figure 1 the course of O-C’s
does not allow to make any conclusions about
relevant changes of the orbital period of MY Cyg.
The spread of the points in that figure seems to be
accidental except the observations by Wachmann
E = —1429.5 to —1174.5; but these particular
observations do not produce respectable effect
because of the enormous amplitude and the rate of
the change of the period corresponding to the
deviations in Figure 1. This is why we prefer the
course of the O-C’s in later epochs concluding that
the period of the system does not vary in the range
- more than can be verified by hitherto observations.

In connection with the new light elements for
MY Cyg some comments should be said about the
designation of the primary and the secondary
minima of this star. As both minima differ in depth
by about 0.01 magnitude only and as the compo-
nents are almost the same stars they are very
difficult to distinguish on the basis of photometry or
spectroscopy. This is why the designations ‘‘prim-
ary”’ and ‘“‘secondary’. due to the formal identity of
both minima are not founded on facts and have to
be fixed conventionally. Using precise photoelec-
tric measurements we have taken the slightly
deeper minimum for fixing the ‘“primary”’ compo-
nent of the system. This decision of ours caused that
the new initial epoch differ from the old one given
in the General Catalogue (Kukarkin et al., 1974)
and also from that in the paper by Popper (1971) by
one half of the new period ; that means the primary
and secondary components should be interchanged
in the solution presented by Popper (1971) when
comparing it with our results. '

4. Light Curve and lts Treatment

The individual observations grouped according
to their phases in 200 equidistant phase intervals
served as the starting data when calculating the
normal points of the light curves. As shown in
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Table 3 each normal point roughly consists of
10—50 observations ; that means the light curve is
satisfactorily representative for deriving accurate
orbital elements though composed of points of
different weights; otherwise precision of it can be
also appreciated according to the mean errors of
the normal point lying in the interval of 0.001 to
0.010 magnitude.

There are some gaps on the light curve especially
on the descending branch of the primary minimum
where no observations were at our disposal. This
effect could influence our calculations when deriv-
ing the orbital solution especially as to its accuracy
to a certain extent but could not affect at all further
conclusions about the course of the light curve. The
light curve in V colour is graphically plotted in
Fig. 2, the ones in B and U colours can be easily
realized taking into account the course of the added
colour indices B-V and U-B; There is no doubt
about the fact that the light curves of MY Cyg are as
closely similar as possible in all spectral regions.

The course of the light curve outside the minima
excludes the existence of any decrease of light that
could be suggested as the “‘secondary” minimum
mentioned by the previous observers (Wachmann,
1948 ; Gaposhkin, 1953 ; the Supplement to the
General Catalogue of Variable Stars 1974). The

light outside the minima seems to be constant and

signalizes that the effect of ellipticity of the compo-
nents as well as the reflection effect are absent in
MY Cyg. The Fourier analysis of the parts of the
light curves outside the minima verified such a con-
clusion, the coefficients of the light were found to
be zero within the observing errors (Tab. 4).

A small shift of the secondary minimum relative
to the phase 0.5 by 0.0021 periods indicates that
the orbit of the system is a little eccentric; it is,
however, impossible to derive the exact value of the.
orbital eccentricity from our observing material.

5. Orbital Solution

As the light curve of MY Cyg show neither the
effect of reflection nor that of oblateness of the
components, classical rectification could be omit-
ted when processing them. There were, however,
other complications connected with the eccentrici-
ty of the orbit; as the theory of photometrical
eclipses has not yet been satisfactorily worked out
for the elliptical orbits such possibility could not be
included in our standard processing programme
used for solving the light curves. On the other hand,
the orbital eccentricity is only slightly expressed in
our case ; that means the real orbit does not differ
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much from the circular orbit and it might be
possible to find a special rectification process al-

lowing to transform the solution into the domain of

the theory of circular orbits. A short numerical
analysis substantiated our competence to rectify
the light curve by shifting the secondary minimum
exactly in the middle of the two opposite primary
minima and to find its orbital solution using the
standard theory of circular orbits.

All three light curves rectified in such a manner
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were treated by means of a small computer
MINSK 22 using the direct iterative minimization
method of Horak (1966) and the sphere-sphere
model of the system. The minima of the function
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were found for the set of parameters given in
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Table 3a. Light curve of MY Cyg in V colour

Table 3a. cont.

Phase

e

Am

I n Phase e Am 1 n

0.0010 0.35 —-0.548 0.5422 20 0.3276 117.95 0.110 0.9940 29
0.0071 2.55 -0.450 0.5936 41 0.3324 119.68 0.085 0.9717 33
0.0126 4.52 -0.319 0.6696 72 0.3362 121.04 0.115 0.9985 11
0.0177 6.38 -0.193 0.7517 55 0.3471 124.97 0.135 1.0170 24
0.0221 7.97 -0.114 0.8083 15 0.3530 127.07 0.133 1.0147 23
0.0270 9.72 -0.022 0.8802 51 0.3584 129.02 0.127 1.0094 21
0.0335 12.04 0.050 0.9404 43 0.3636 130.88 0.124 1.0067 19
0.0381 13.71 0.091 0.9769 39 0.3674 132.25 0.105 0.9892 10
0.0438 15.77 0.112 0.9959 7 0.3714 133.70 0.107 0.9906 20
0.0468 16.85 0.112 0.9956 12 0.3885 139.86 0.105 0.9893 13
0.0533 19.20 0.112 0.9958 23 0.3927 141.39 0.138 1.0198 12
0.0566 20.39 0.122 1.0052 40 0.3970 142.92 0.113 0.9965 35
0.0623 22.44 0.103 0.9871 30 0.4030 145.07 0.109 0.9925 23
0.0680 24.49 0.138 1.0198 21 . 0.4086 147.09 0.088 0.9742 8
-0.0735 26.45 0.135 1.0168 36 0.4126 148.52 0.108 0.9919 6
0.0783 28.17 0.126 1.0081 38 0.4169 150.09 0.108 0.9921 9
0.0822 29.59 0.118 1.0008 37 0.4223 152.03 0.112 0.9959 30
0.0878 31.60 0.131 1.0129 27 0.4271 153.74 0.115 0.9983 14
0.0934 33.63 0.129 1.0115 20 0.4317 155.42 0.128 1.0107 13
0.0983 35.40 0.137 1.0184 19 0.4423 159.23 0.114 0.9971 17
0.1023 36.84 0.133 1.0146 10 0.4469 160.87 0.101 0.9859 11
0.1063 38.28 0.135 1.0164 16 0.4508 162.30 0.102 0.9865 34
0.1219 43.88 0.108 0.9921 21 0.4583 165.00 0.080 0.9660 30
0.1280 46.09 0.117 1.0001 30 0.4669 168.10 0.052 0.9417 36
0.1327 47.77 0.112 0.9955 43 0.4746 107.87 -0.056 0.8530 19
0.1381 49.73 0.114 0.9970 39 0.4775 171.91 -0.114 0.8084 28
0.1433 51.59 0.108 0.9916 32 0.4823 173.62 -0.201 0.7466 26
0.1474 53.08 0.103 0.9870 15 0.4869 175.28 -0.306 0.6773 59
0.1536 55.31 0.106 0.9899 50 0.4921 177.15 -0.416 0.6123 50
0.1584 57.01 0.121 1.0038 47 0.4977 179.18 -0.524 0.5543 34
0.1622 58.38 0.115 0.9981 63 0.5017 180.61 -0.536 0.5480 33
0.1677 60.37 0.122 1.0046 50 0.5076 182.72 -0.428 0.6059 49
0.1724 62.08 0.111 0.9943 38 0.5129 184.66 -0.294 0.6852 42
0.1779 64.04 0.111 0.9942 40 0.5179 186.44 -0.198 0.7486 25
0.1833 65.98 0.123 1.0058 31 0.5238 188.55 -0.973 0.8397 22
0.1855 66.79 0.114 0.9970 7 0.5330 191.89 0.059 0.9481 18
0.1900 68.42 0.141 1.0220 10 0.5439 195.81 0.129 1.0109 19
0.2020 72.70 0.075 0.9620 5 0.5537 199.32 0.145 1.0264 20
0.2081 74.90 0.118 1.0010 5 0.5726. 206.12 0.092 0.9778 7
0.2145 77.21 0.120 1.0025 5 0.6315 227.34 0.120 1.0030 11
0.2225 80.10 0.149 1.0304 8 0.6438 231.76 0.119 1.0020 11
0.2273 81.83 0.135 1.0166 5 0.6483 233.40 0.125 1.0072 29
0.2330 83.88 0.114 0.9972 32 0.6523 234.84 0.106 0.9896 12
0.2365 85.14 0.116 0.9993 25 0.6575 236.71 0.110 0.9938 11
0.2418 87.05 0.119 1.0020 20 ¢ 0.6624 238.48 0.102 0.9865 11
0.2467 88.80 0.119 1.0022 26 0.6795 244.62 0.117 1.0006 11
0.2520 90.73 0.117 0.9999 15 0.6825 245.69 0.111 0.9951 21
0.2575 92.68 0.115 0.9980 21 0.6873 247.42 0.128 1.0099 24
0.2626 94.52 0.123 1.0054 24 0.6924 249.26 0.106 0.9903 28
0.2652 95.45 0.122 1.0050 2 0.6981 251.30 0.117 1.0006 25
0.2748 98.94 0.121 1.0040 1 0.7017 252.61 0.112 0.9956 21
0.2785 100.26 0.124 1.0067 59 0.7077 154.78 0.122 1.0052 12
0.2817 101.43 0.121 1.0038 11 0.7113 256.05 0.120 1.0027 12
0.2919 105.10 0.121 1.0035 45 0.7172 258.20 0.127 1.0100 13
0.2984 107.43 0.119 1.0015 9 0.7214 259.72 0.148 1.0288 6
0.3022 108.79 0.120 1.0032 16 0.7273 261.82 0.140 1.0217 7
0.3068 110.45 0.114 0.9973 30 0.7585 273.05 0.124 1.0070 7
0.3136 112.89 0.115 0.9983 39 0.7632 274.77 0.122 1.0051 15
0.3177 114.37 0.131 1.0126 28 0.7655 275.56 0.120 1.0028 4
0.3227 116.16 0.121 1.0038 22 0.7746 278.85 0.118 1.0011 3
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Table 3a. cont.

Table 3b. cont.

Phase (%] Am 1 n Phase ¢ Am I n
0.7774 279.88 0.121 1.0035 13 0.1760 63.35 0.130 1.0107 16
0.7824 281.67 0.119 1.0018 18 0.1883 67.80 0.115 0.9961 10
0.7853 282.70 0.119 1.0024 2 0.2179 78.43 0.129 1.0095 9
0.7929 285.44 0.123 1.0055 17 0.2236 80.51 0.115 0.9960 -5
0.7955 286.37 0.122 1.0051 5 0.2293 82.55 0.110 0.9922 5
0.8031 289.10 0.121 1.0036 13 0.2328 83.81 0.118 0.9995 22
0.8054 289.96 0.122 1.0049 3 0.2361 85.01 0.125 1.0053 16
0.8227 296.16 0.122 1.0049 21 0.2427 -87.37 0.126 1.0071 11 .
0.8268 297.65 0.138 1.0194 25 0.2481 89.31 0.131 1.0117 13
0.8318 299.46 0.125 1.0076 32 0.2520 90.73 0.133 1.0131 15
0.8374 301.45 0.116 0.9990 20 0.2575 92.68 0.125 1.0052 21
0.8426 303.32 0.111 0.9945 30 0.2626 94.52 0.126 1.0068 24
0.8478 305.20 0.103 0.9872 20 0.2652 95.45 0.111 0.9928 2
0.8524 306.87 0.119 1.0024 44 0.2748 98.94 0.138 - 1.0181 1
0.8571 308.56 0.118 1.0009 16 0.2783 100.20 0.129 1.0090 58
0.8630 310.70 0.128 1.0099 19 0.2817 101.43 0.129 1.0091 11
0.8678 312.39 0.127 1.0090 48 0.2919 105.08 0.120 1.0009 52
0.8726 314.13 0.130 1.0124 46 0.2984 107.43 0.126 1.0067 9
0.8774 315.85 0.116 0.9999 34 0.3022 108.79 0.127 1.0077 16
0.8833 317.98 0.102 0.9868 40 0.3057 110.07 0.138 1.0181 20
0.8880 319.69 - 0.099 0.9841 30 0.3146 113.26 0.116 0.9974 20
0.8931 321.51 . 0.120 1.0035 56 0.3158 113.69 0.125 1.0056 8
0.8971 322.96 0.099 0.9845 37 0.3224 116.08 0.122 1.0033 12
0.9032 325.13 0.067 0.9547 16 0.3293 118.53 0.124 1.0047 9
0.9079 326.86 0.090 0.9763 47 0.3331 119.93 . 0.120 1.0014 10
0.9124 328.45 0.072 0.9602 38 0.3352 120.67 0.128 1.0087 2
0.9175 330.29 0.145 1.0261 37 0.3940 141.82 0.129 1.0090 18
0.9225 332.11 0.116 0.9992 20 0.3974 143.05 0.125 1.0060 5
0.9288 334.36 0.111 0.9948 5 0.4013 144.49 '0.119 0.9997 7
0.9329 335.83 © 0.130 1.0126 41 0.4066 146.37 0.114 0.9952 12
0.9384 337.84 0.125 1.0072 22 0.4124 148.45 0.114 0.9955 8
0.9411 338.78 0.110 0.9936 23 0.4187 150.75 0.089 0.9729 14
0.9482 341.35 0.117 1.0002 11 0.4233 152.38 0.118 0.9994 . 22
. 0.9528 343.00 0.111 0.9949 18 0.4266 153.57 0.114 0.9956 16
0.9570 344.52 0.109 0.9929 14 0.4333 155.99 0.115 0.9965 25
0.9894 356.20 -0.363 0.6425 20 0.4381 157.73 0.127 1.0072 27
0.9956 358.40 -0.502 0.5657 21 0.4422 159.19 0.133 1.0135 27
0.4469 160.90 0.120 1.0011 13
. . 0.4509 162.31 0.119 1.0001 11
Table 3b. Light curve of MY Cyg in B colour 0.4590 16523 0.107 0.9889 5
Phase ) ) Am I n 0.4656 167.63 0.065 0.9512 11
0.4740 170.65 -—0.045 0.8602 19
0.0008 0.27 -0.547 0.5414 20 0.4819 173.47 - 0.193 0.7505 16
0.0070 . 2.54 —0.440 0.5979 41 0.4879 175.65 -0.331 *0.6608 29
0.0120 4.31 -0.322 0.6530 58 0.5132 184.77 -0.292 0.6847 17
0.0160 5.75 -0.226 0.7277 55 0.5237 188.52 -0.075 0.8363 21
0.0216 7.76 -0.118 0.8039 36 10.5329 191.84 0.058 0.9453 19
0.0268 9.65 -0.020 0.8800 38 0.5408 194.69 0.111 0.9930 9
0.0323 11.62 0.041 0.9314 43 0.5726 206.12 0.110 0.9918 7
0.0360 12.94 0.080 0.9653 33 0.6837 246.12 0.100 0.9832 14
0.0419 15.10 0.111 0.9931 28 0.6874 247.46 0.125 1.0055 6
0.0468 16.85 0.119 1.0001 12 0.6921 249.16 0.118 0.9995 32
0.0533 19.20 0.117 0.9983 23 0.6972 251.00 0.105 0.9875 46
0.0565 20.32 0.117 0.9985 20 0.7026 252.94 0.127 1.0072 39
0.0833 30.00 0.123 1.0042 1 0.7071 254.56 0.127 1.0071 25
0.0851 30.63 0.111 0.9930 1 0.7123 256.44 0.093 0.9763 41
0.1571 56.57 0.111 0.9932 15 0.7173 258.22 0.120 1.0014 25
0.1610 57.96 0.130 1.0103 20 0.7209 259.51 0.121 1.0018 22
0.1672 60.18 0.134. 1.0145 26 0.7271 .261.75 0.136 1.0162 8
0.1717 61.81 0.117 0.9981 18 0.7585 273.07 0.135 1.0152 8
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Table 3b. cont.

Table 3c. cont.

Phase e Am I n Phase °] Am 1 n
0.7632 274.77 0.129 1.0097 15 0.2520 90.73  —0.048 1.0097 15
0.7655 275.56 0.129 1.0092 4 0.2575 92.68  —0.049 1.0092 21
0.7746 278.85 0.128 1.0088 3 0.2625 94.50  —0.047 1.0104 23
0.7774 279.88 0.134 1.0145 13 0.2652 9545  —0.059 0.9995 2
0.7823 281.62 0.131 1.0116 17 0.2785 10026  —0.087 0.9740 46
0.7853 282.70 0.134 1.0144 2 0.2919 105.09  —0.103 0.9594 48
0.7929 285.44 0.131 1.0117 17 0.3058 110.09  -0.117 0.9466 19
0.7955 286.38 0.131 1.0109 6 0.3145 11323 —0.005 1.0511 19
0.8029 289.05 0.135 1.0150 12 0.4192 15091  —0.045 1.0125 3
0.8240 296.63 0.123 1.0041 10 0.4222 151.99  —0.049 1.0088 12
0.8282 298.16 0.116 0.9974 15 0.4265 153.53  —0.067 0.9921 22
0.8323 299.64 0.097 0.9802 3 0.4352 156.69  —0.078 0.9817 9
0.8495 305.84 0.112 0.9936 9 0.4462 160.62  —0.086 0.9751 14
0.8533 307.19 0.124 1.0050 11 0.4546 163.65  —0.065 0.9943 9
0.8579 308.83 0.125 1.0058 28 0.4640 167.05  -0.117 0.9471 8
0.8617 310.21 0.113 0.9944 10 0.4722 169.98  —0.204 0.8739 6
0.8675 312.31 0.115 0.9968 7 0.4768 171.66  —0.304 0.7960 9
0.8718 313.86 0.119 0.9998 4 0.4867 17522 —0.473 0.6804 21
0.8763 315.45 0.117 0.9985 8 0.5128 184.62  —0.505 0.6605 19
0.8828 317.82 0.087 0.9711 41 0.5236 188.50  —0.278 0.8159 22
0.8867 319.23 0.133 1.0131 7 0.5328 191.82  -0.118 0.9462 20
0.8924 321.27 0.143 1.0226 8 0.5408 19470  —0.067 0.9918 9
0.8953 322.32 0.138 1.0178 3 0.6833 24598  —0.097 0.9656 14
0.9222 332.99 0.118 0.9995 24 0.6874 247.46  —0.052 1.0059 6
0.9290 334.46 0.126 1.0070 4 0.6924 24927  —0.054 1.0039 9
0.9347 336.49 0.116 0.9974 20 0.6970 25092  —0.075 0.9845 21
0.9390 338.04 0.110 0.9925 5 0.7023 252.82  —0.050 1.0074 15
0.9423 339.23 0.114 0.9951 5 0.7077 254.78  —0.051 1.0071 12
0.9482 341.35 0.122 1.0032 11 0.7113 256.05  —0.040 1.0168 12
0.9528 343.00 0.122 1.0033 18 0.7172 25820  —0.051 1.0067 13
0.9570 344.52 0.121 1.0016 14 0.7214 259.72  —0.059 0.9990 6
0.9955 35838  —0.514 0.5585 21 0.7271 261.75  —0.050 1.0083 8
0.9219 331.88  —0.046 1.0117 12
0.9288 33436  —0.046 1.0110 5
Table 3c. Light curve of MY Cyg in U colour 0.9385 337.87 —0.088 0.9738 6
0.9423 33923 —0.059 0.9994 5
Phase e Am I n 0.9482 34135  -0.053 1.0054 11
0.9528 343.00  —0.050 1.0080 18
0.0009 031 -0.735 0.5334 20 0.9570 34452 —0.056 1.0021 14
0.0060 2.14  —0.651 0.5769 20 ' 0.9893 356.16  —0.540 0.398 7
0.0110 . 3.97  —0.546 0.6362 20 0.9954 35836  ~0.666 0.5691 21
0.0165 595  —0.418 0.7164 52
0.0240 8.64  —0.268 0.8232 20
0.0298 10.71  —0.166 0.9048 23
0.0376 13.54  —0.094 0.9675 23
0.0429 1546  —0.072 0.9873 12
0.1588 57.18  —0.046 1.0119 6
0.1614 58.11 —0.016 1.0404 11
0.1679 60.45  —0.048 1.0092 15
0.1722 61.99  —0.008 1.0478 8
0.1758 6331  —0.036 1.0215 7
0.2029 73.04  -0.125 0.9404 5
0.2062 7425  —0.052 1.0059 4
0.2122 76.38  —0.066 0.9933 5
0.2173 78.23  —0.028 1.0334 9
0..2267 81.61  —0.031 1.0257 9
0.2326 83.73  —0.045 1.0129 22
0.2368 8525  —0.048 1.0098 15
0.2425 8729  —0.037 1.0196 10
0.2481 89.31  —0.049 1.0089 13
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Fig. 2. The light curve of MY Cygni.

Table 4. Coefficients of the light (_)utside the minima -

Colour 5 Ab Al A, Al B, B, B,
| 1.000 0.002 -0.002 0.001 -0.000 0.000 0.002
+1 +3 +2 +2 +1 +2 +2

B 1.000 0.003 -0.001 0.004 0.002 0.001 —-0.007
+2 +6 +5 +5 +3 +2 +2

U 1.000 0.012 -0.000 -0.15 -0.001 -0.002 0.007
+6 +9 : +7 +7 +5 +7 *+6

Table 5 where L., and L., are the theoretical as
well -as the observed lights of the system, i is the
inclination of the orbit, r, and r, the radii of the
primary and the secondary components, u; and u,
the corresponding limb darkening coefficients,
and L,=1-L, is the light of the primary com-
ponent.

For the initfal approximation the preliminary
elements of Popper (1971) were chosen. The
iteration process was first carried out using the
constant theoretical values for the darkening coef-
ficients u; and u, and changing only the geometri-
cal elements and the light L,. After the iteration
process was finished the condition of constancy of
the darkening coefficients was removed, and the
solution was finished for all six parameters

_ changed.

It should be noted that there were great compli-
cations first and that no solution was long found at
the beginning of our computations. Because of
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a wrong assumption of the old orbital period
connected with a wrong interpetation of the light
curve no solution fitted our observations. After
using the new value of the period all complications
disappeared and the system suddenly became
quite simple. The difficulties mentioned above
had, on the other hand, also a virtue ; they allowed
to discover the real nature of the system consisting
of two nearly equal bodies at the time when
spectroscopic results of Popper (1971) had not yet
been known to us.

As it follows from the data in Table 5 the orbital
solutions are very similar in all three colours
observed; the geometrical elements do not differ
atall in V and B colours and the deviations of the
solution in U colour can be easily explained by
observational errors. The computed mean errors
of the parameters are probably overestimated and
should be diminished by the factor 2 to 3. One
may say therefore that the new solution presented
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Table 5. Orbital solution of MY Cyg

Parameter Colour V Colour B Colour U
i 88.6 *0.1 88.6 +0.1 88.0 +0.2
r, 0.139+0.001 0.139+0.001 0.143 £0.002
r, 0.132£0.001 0.132+0.001 0.135+0.001
U, 0.65 *£0.10 0.65 +0.07 0.90 +0.08
U, 0.70 *£0.11 0.77 x0.15 0.93 +0.16
L, 0.528 +£0.003 0.528 +0.003 0.529+0.004
L, 0.472+0.003 . 0.472+0.003 0.471£0.004
I/I, 1.009 £0.022 1.009+£0.022 1.001£0.033

here seems to be very promising including the.

plausible limb darkening coefficients — the com-
parison of the experimental and theoretical values
(Grygar et al., 1972) is given in Table 6 — and
together with the spectroscopic solution by Popper
(1971) classes MY Cyg among the well-known
close binary systems with absolutely determined
dimensions.

Table 6. Comparison of the theoretical and observed limb
darkening coefficients

Observed coefficients Theoretical coefficients

Colour
u, U, sp. F2 sp. A7
\'% 0.65+0.10 0.70+0.11 0.60 0.58
B 0.65+0.10 0.77+0.15 0.77 0.72
U 0.90+0.08 0.93%0.16 0.91 0.89

6. Properties of the Combonents

of the System

As metioned above the excellent spectroscopic
orbit derived by Popper (1971) was at our disposal
when analysing the system of MY Cyg. We used
his parameters for the masses of the components
and sizes of the system to summarize the basic
data about MY Cyg in absolute dimensions (Tab.
7) and to draw other conclusions about this sys-
tem. The luminosities given in this table are
consistent with the radii and effective tempera-
tures of the two bodies, 7160 and 7140°K, re-
- spectively.

Table 7. Properties of the components of MY Cyg

p : Primary Secondary
arameter

component component
Mass It (M) 1.81+0.03 1.79£0.03
Radius R(Ry) 2.26 £0.08 2.15+0.08
Luminosity £(£o) 12.0 £1.0 10.7 +£0.7
Eff. temperature (°K) 7160° 7140°
Spectrum F2 IV—V F2 IV—V
M, 1.9 2.1
M, 2.1 22
Surface gravity g(9o) 0.35+0.02 0.39+0.03
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The effective surface temperatures could not be
derived directly from the spectral type because of
the metallicity effects observed in the spectrum of
MY Cyg. As they had to be chosen with relatively
high accuracy when computing the luminosities
according to the Stefan—Boltzmann relation the
following procedure was used. The ratio of the
temperatures was taken to fall in with the relation
of Stefan and Boltzmann, with the surface
brightnesses of both components, and also with
the lights L, and L, of the orbital solution. Their
absolute values were then chosen in such a manner
as to be in the best possible agreement with the
common statistical mass-luminosity relations. As
for the effective temperatures mentioned above
they satisfy strictly all the first three conditions;
the statistical mass-luminosity relation

log PM= —0.01+0.005 log R +0.24 log &

(Parenago and Massevich, 1950, 1951) and also
the mass-luminosity relation in the paper by Pop-
per (1971) are well fulfilled in the case of the
secondary component while the luminosity of the
primary one is slightly, by about a unit, overesti-
mated with regard to these relations.

The effective temperatures above correspond
well to the spectral type F2, i.e. to that derived
from the metallic lines in the spectrum of MY Cyg.
Using the results of narrow-band photometry per-
formed by McNamara (1966) it is possible to
support this conclusion with another argument.
This author observed MY Cyg in the narrow-band
photometric system defined by Strémgren (1958)
and derived the absolute magnitude M, of the star
as 3.1. His value seems, however, too great in
comparison with the estimate following from our
luminosities in Table 7. Really, taking
McNamara’s value for M,, the corresponding
bolometric correction, and calculating back the
luminosities and effective temperatures of the two
components we obtain much later spectral types
than the observations allow. In our opinion
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McNamara’s (B—V), and M, for MY Cyg are Table 8 — continued

overestimated in the opposite case they would 1D Am  Phase JDm. Am  Phase

lead to unreliably late spectral types. On the other :
hand we may conclude from it again that the 4193 0.104 6473 4502 0.096  .1544
effective temperature of MY Cyg corresponds 4220 0101 6480 4517 0.107  .1548

4236 0.097  .6484 4533 0.108 1552
much better to the later spectral type F2 than to 4247 0.090 6487 4548 0116 1556

A7 or AS derived from the K line and hydrogen 4259 0110 .6490 4564  0.100  .1560
lines. Our direct photometry of MY Cyg in the 4271 0122 .6492 4579 0.100  .1563
UBYV system also supports this conclusion. 4284  0.130  .6496 4644  0.105  .1580
4299  0.130 6500 . .4661  0.104 1584
Table 8. Observations in V made 4313 0.129 6503 4681 0.107 1589
at Skalnaté Pleso Observatory 4328 0.133 .6507 4700  0.106 1594
4340 0.115 6510 4718 0.103 .1598
JD.. Am  Phase JD.4a  Am  Phase 4353 0.125  .6513 4736 0.104 1603
B 4368 0.105 6517 4757 . 0.101 .1608
243 8650 .5150 0.097 1719 4381 0.128 6520 4774  0.111 1612
4409  0.117 1534 5161 0.093 1722 4791  0.113 1616
4422 0.114 1537 5172 0.094 1724 243 8654 4805 0.112  .1620
4433 0115 1540  .5185 0.096  .1728 3416 0.134 1273 4865 0101  .1635
4445 0120 1543 5196 0.097  .1730 3425 0130 1275 4880 0101  .1638
4458  0.118  .1546  .5209  0.095  .1734 3436 0125 1278 4806 0.111  .1642
4471 0.117 1549 5221 0.104  .1737 3450 0.125 1281 4912 04111  .1646
4479 0.113 1551 .5233 0.111 .1740 .3465 0.133 1285 4927 0.116 1650
4487 0.113 1553 .5245 0.110 1743 .3478 0.134 .1288 4944 0.113 1654
.4494 0.113 1555 .5259 0.117 .1746 .3492 0.136 1292 4965 0.118 1660
4501 0.108 1557 5310 0.111 .1759 3504 0.130 1295 4986  0.126 1665
4560 0.109  .1572  .5321 0.101  .1762 3515 0126  .1298 4908 0.127  .1668
4576 0.01 1576  .5332  0.115  .1765 3528 0134 .1301 5004  0.111  .1669
4590 0102 1579  .5342  0.100  .1767 3595  0.113 1318 504 0.116  .1689
4603 0.091 1582  .5353  0.098  .1770 3611 0118  .1322  s102 0115 1694
4617  0.00 .1586  .5367 0.100  .1773 3628 0095 1326  s120  0.115 .1698
4628 0.106 .1589 5377 0.101 1776 .3643 0.129 1330 5133 0.111 1702
4638  0.096 1591 .5391 0.106 1779 .3657 0.123 .1333 5147 0.115 1705
4652 0.102 1595 .5403 0.113 1782 3673 0.107 1337 5162 0.107 1709
4667 0.107 1598 .5416 0.104 1785 .3688 0.121 1341 5177 0.107 1713
4680  0.108 .1602 .5429 0.112 .1789 .3706 0.126 1345 5191 0.123 1716
4693  0.120  .1605 3723 0.129 1350 5209 0.101 1721
4742 0.108  .1617 243 8652 3743 0.121 1355 5227 0.106  .1725
4755 0.108 .1620 3484 ° 0.108 .6296 .3812 0.133 1372
4770 0.112 1624 .3496 0.111 .6299 .3836 0.109 1378 943 8665
4781 0.109 1627 .3510 0.119 .6303 .3852 0.113 .1382 3564 0.084 8774
4795  0.111 1630 3523 0.123 .6306 .3867  0.109 .1386 3576  0.077 8777
4805  0.131 1633 3538 0.122 .6310 .3884  0.105 .1390 3591  0.074 8781
4818 0.118 1636 3551 0.124 6313 3902 0.121 1394 3605 0.054 8785
4830  0.126  .1639 3566 0.123  .6317 23920 0.114 1399 3618  0.057  .8788
4848 0.110 1643 3578 0.123 .6320 3938 0.099 .1403 3631 0.062 .8791
4864 0.128 1647 3592 0.120 6323 3955 0.104 .1408 .3643  0.055 .8794
4874  0.129 .1650 3624 0.128 6331 .3968 0.112 1411 .3652 0.055 .8796
4885 0.133 .1653 3639 0.121 6335 4007 0.096 1421 .3783 0.103 .8829
.4932 0.118 .1664 3978 0.108 6420 4017  0.098 1423 .3793 0.096 .8831
.4949 0.124 .1669 .3932 0.110 6423 4026 0.100 .1425 .3806 0.110 .8835
4965 0.135 .1673 4006 0.110 .6427 .4035 0.102 .1428 .3816 0.107 .8837
4978 0.114 .1676 4020  0.108 .6430 4046  0.104 .1430 .3827 0.102 .8840
.4991 0.122 .1679 .4033 0.132 .6433 .4055 0.106 .1433 .3840 0.090 .8843
.5006  0.125 .1683 .4049 - 0.120 .6437 4066  0.106 .1435 .3849 0.100 .8845
5020 0.112 .1686 .4063 0.123 .6441 4077 0.112 .1438 .3865 0.116 .8849
.5034 0.132 .1690 4077 0.127 6444 .4087 0.112 .1440 .3874 0.095 .8852
.5048 0.114 .1693 .4088 0.126 .6447 .4098 0.112 .1443 .3885 0.095 .8854
5062 0.112 1697 .4101 0.135 6450 .4450 , 0.105 1531 .3896 0.099 .8857
.5078 0.119 1701 4115 0.111 .6454 4463 0.115 1534 .3951 0.071 .8871
.5090 0.122 .1704 .4163 0.110 .6466 4465 0.115 1535 .3968 0.069 .8875
5103 0.125 1707 4175  0.131 6469 4487  0.095 .1540 3984  0.078 .8879
171
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Table 8 — continued Table 8 — continued

1.D et Am Phase J.D het. Am Phase J.D pet. Am Phase J.D per. Am Phase
.3999 0.066 .8883 4422 0.129 .6479 4332 0.155 .3934 .3793 0.119 .8728
.4003 0.069 .8884 4435 0.126 .6482 4343 0.146 .3936 3800 0.113 .8730
.4025 0.102 .8889 .4449 0.130 .6486 4354 0.149 .3939 3810  0.128 8732
.4046 0.088 .8895 .4503 0.118 .6599 4363 0.171 3941 .3819 0.111 .8734
.4066 0.093 .8900 4516 0.111 .6602 .4408 0.099 .3953 .3843 0.116 .8740
.4080 0.081 .8903" 4556 0.100 6612 4421 0.091 .3956 .3853 0.107 .8743
.4093 0.090 .8906 4568 0.097 6615 4434 0.096 .3959 .3913 0.102 .8758
4104 0.092 .8909 4581 0.099 6619 .4445 0.100 .3962 .3923 0.122 .8760
4121 0.087 .8913 4596 0.087 6622 4456 0.107 .3965
4170  0.103 .8926 4609  0.126 6625 4470  0.106 3968 243 8698
4194 0.103 .8932 4624  0.106 6629 4485 0.096 3972 3670  0.093 1194
.4207 0.104 .8935 4636 0.113 6632 .4496 0.108 3975 .3678 0.098 .1196
4217 0.104 .8937 .4646 0.109 6635 4508 0.107 3978 .3686 0.099 1198
4232 0.110 .8941 .4657 0.101 .6637 .4520 0.104 .3981 .3694 0.095 .1200
4246 0.114. .8945 .4666 0.100 .6640 4531 0.104 .3983 .3703 0.098 .1202
4258 0.106 .8948 4734 0.100 6657 .4540 0.095 .3986 3711 0.098 1204
4273 0.108 8951 4748 0.095 .6660 4551 0.095 .3988 3719 0.097 1206
4286 0.109 .8955 4759 0.106 6663 . 4561 0.101 3991 3727 0.094 1210
.4297 0.115 .8957 4773 0.111 6666 4623 0.127 .4006 .3736 0.101 - .1210
.4308 0.114 .8960 4794 0.105 6672 4635 0.130 .4009 3744 0.103 1212
4321 0.112 .8963 4814 0.103 6677 4646 _0.127 4012 .3776 0.105 1220
4713 0.104 9061 4822 0.115 .6679 4660 0.116 4016 .3785 0.108 1223
4728 0.109 .9065 .4832 0.120 .6681 .4669 0.120 4018 .3793 0.104 1225
4744  0.107 9069 .4842 0.114 .6684 4680  0.120 14021 .3802 0.095 1227
4757 0.104 9072 4865 0.119 6689 4691 0.116 4023 .3813 0.099 1230
4772 0.106 9076 .4877 0.124 6692 4702 0.126 4026 .3824 0.103 1232
4787 0.116 .9080 .4943 0.104 6709 4717 0.124 .4030 .3833 0.104 1235
.4801 0.119 .9083 4952 0.101 6711 4731 0.119 4033 3841 0.104 1237
4815 0.109 .9087 4962  0.097 6714 4742 0.112 4036 3851 0.107 1239
4830 0.115 .9090 4974 0.110 6717 4751 0.108 14038 3860  0.102 1242
4844  0.108 .9094 .4987 0.109 6720 4767 0.115 .4042 .3868  0.100 1243
4898 0.113 9107 .5002 0.097 6724 4783 0.123 4046 .3897 0.110 1251
4914  0.106 9111 5015 0.109 6727 4794 0.121 .4049 3906 0.099 1253
.4929 0.116 9115 .5030 0.104 6731 4861 0.103 4066 .3916 0.112 1255
.4939 0.117 9118 .5040 0.101 6733 4874 0.108 4069 .3925 0.101 .1258
4959 0.104 9123 5051 0.094 .6736 4887 0.101 4072 .3931 0.103 1259
4976 0.114 9127 5061 0.097 6738 .3944 0.093 .1262
.4991 0.105 9131 243 8697 .3952 0.092 1264
.5009 0.114 9135 .243 8675 .3492 0.114 .8653 .3962 0.105 1267
.5022 0.109 9138 4069 0.117 .3868 .3502 0.124 .8655 .3970 0.096 1269
.5036 0.121 9142 14081 0.118 3871 3512 0.113 .8658 .3979 0.110 1271
.5091 0.143 9156 .4091 0.106 .3874 3522 0.113 .8660 4016 0.102 L1280
5105 0.138 9159 4102 0.090 3876 3544 0.110 8666 4025 0.101 1283
5119 0.136 9163 4113 0.107 .3879 T 3552 0.103 8668 4036 0.103 1285
5135 0.128 9167 4123 0.105 .3881 .3563 0.111 .8670 4045 0.109 1288
5147 0.132 9170 4134 0.101 .3884 .3585 0.114 8676 .4055 0.116 1290
5162 0.126 9173 4145 0.100 3887 3619 0.118 - .8684 4965 0.090 1293
5174 0.122 9176 4155 0.096 .3889 3628 0.112 8687 4075 0.094 1295

4166 0.098 .3892 .3637 0.111 .8689 4083 0.095 1297

243 8668 4177 0.099 .3895 .3648 0.106 .8692 .4090 0.101 1299
4319 0.144 6453 4187 0.117 .3897 .3658 0.101 .8694 4100 0.110 1301
4327 0.144 6455 4197 0.114 .3900 .3669 0.110 .8697 4136 0.106 1310
4337 0.141 6458 4242 0.123 3911 3681 0.122 8700 4144 0.103 1312
4346 0.136 6460 4254 0.126 3914 .3693 0.106 8703 4152 0.103 1314
4356 0.141 6462 4265 0.119 3917 .3703 0.126 8705 4159 0.095 1316
4365 0.135 6465 4276 0.122 .3920 3714 0.129 8708 4167 0.104 1318
4374 0.136 6467 4286 0.123 .3922 .3725 0.127 8711 4175 0.103 1320
4385 0.130 6470 4298 0.131 3925 3760 0.109 8720 4185 0.088 1323
4397 0.132 6473 4309 0.137 3928 3770 0.127 8722 4190 0.093 1324
4409 0.130 6476 4321 0.156 3931 .3785 0.139 8726 4231 0.099 1334
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Table 8 — continued

Table 8 — continued

J.D et Am Phase J.D het. Am Phase J.D pet. Am Phase J.D ber. Am Phase
14238  0.104 1336 3254 -0.476 4962 .3891 -0.389 5116 2842 —-0.153  .4828
4246  0.096 .1338 3261 —0.484 .4964 .3900 -0.383 5118 2854 -0.172 4831
4253 0.105 1339 3267 —0.434 4965 .3909 -0.377 5120 .2866 -0.178 4834
3274 —0.445 4967 3914 —0.380 5122 2873 -0.179 4836

243 9048 3281 —0.441 4969 3922 —-0.357 5124 2884 —0.190 4839
2609 —0.121 4796 3290 —0.448 4971 3956 —0.354 5132 2912 -0.198 4846
2618 —0.122 4798 3298 —0.447 4973 3964 —0.329 5134 .2955 -0.207 4856
2627 —0.125 .4800 3305 —-0.463 4975 3971 -0.337 5136 2963 —-0.224 .4858
2636 —0.129 4803 3337 -0.526 4983 3979 -0.320 5138 2969 —-0.217 4860
2647 —0.141 .4805 3345 -0.534 4985 .3988 —0.313 5140 2976  —0.229 4861
2655 —0.146 4807 3352 -0.527 4986 3997 -0.311 5142 .2983 —0.235 4863
2666 —0.149 4810 .3359 -0.536 4988 44005 —-0.309 5144 .2989 —-0.233 4865
2674 —-0.154 4812 3367 —0.491 4990 14012 -0.313 5146 2996 —0.246 4866
2681 —0.152 4814 3374 —0.488 4992 4019 -0.315 5148 3004 —0.246 4868
2688 —0.154 4815 .3381 —0.501 4994 3011 —0.247 4870
2722 -0.174 4829 .3389 —0.506 4996 243 9051 3018 -0.253 4872
2729 -0.171 4831 3396 —0.515 .4997 2734 0.118 2317 3025 —-0.252 4874
2736 —0.192 4832 .3403 -0.510 4999 2745 0.116 .2320 3034 —-0.265 4876
2742 —-0.191 4834 .3410 —-0.508 .5001 2754 0.112 2322 3065 —0.264 .4884
2749 -0.185 4836 3417 -0.518 .5002 2763 0.115 2324 .3073 -0.280 4886
.2887 —0.255 4866 3449 —-0.526 .5005 2775 0.109 2327 .3080 —-0.287 .4887
.2885 —0.260 4870 3457 -0.532 .5007 2784 0.115 2330 .3087 —0.290 .4889
2892 —-0.263 4871 .3476 —0.533 5012 2795 0.110 .2332 .3094 -0.292 4891
.2899 -0.270 4873 .3485 —0.535 5014 2805  0.111 .2335 3100 —-0.294 4892
2907 -0.276 .4875 .3492 -0.538 .5016 2816 0.112 .2338 3111 -0.294 4895
2914 -0.276 4877 .3500 —-0.538 .5018 .2826  0.107 2340 3119 —-0.294 4897
2922 -0.287 4879 3511 —0.537 5021 .2866  0.139 2350 .3128 -0.305 4899
2928 -0.281 4880 .3520 -0.550 5023 .2878  0.124 2353 3135 -0.316 4901
2936 —-0.277 .4882 3528 —0.542 5025 .2889  0.126 2356 3142 -0.321 4903
2943 -0.295 4884 3537 -0.549 5027 2901 0.134 2359 3149 -0.314 .4905
2949 -0.301 .4886 .3545 -0.555 .5029 2913 0.137 2362 3190 -0.359 4915
2981 -0.313 4894 .3552 —0.555 5031 2926 0.121 .2365 3197 —-0.349 4917
2987 —-0.317 4895 3577 -0.554 .5037 2939 0.144 2368 .3205 —-0.352 4919
2994 —-0.321 .4897 .3585 -0.555 .5039 2950  0.116 2371 3212 -0.357 4920
.3000 -0.318 4898 3593 —-0.571 5041 2962 0.112 2374 3219 -0.370 .4922
3018 —-0.335 14903 3612 —-0.568 .5046 2973 0.120 2377 3226 —-0.377 4924
3026 —0.335 .4905 3620 —0.551 .5048 3024 0.113 .2390 3233 -0.381 4926
3032 —0.337 .4906 3628 —0.528 .5050 3036 0.114 2393 3241 -0.387 4928
3040 —0.343 .4908 3636 —0.547 .5052 3142 0.117 2419 .3248 -0.394 4929
3047 —0.345 4910 3643 —0.527 .5054 3152 0.114 2422 3256 —0.397 4931
3054 —-0.352 4912 3651 —0.533 .5056 3160 0.113 2424 3262 —-0.400 4933
3062 —0.352 4914 3684 —0.521 5064 3168  0.113 2426 .3268 —0.400 14934
3069 —0.354 4916 3694 —0.491 5067 3175 0.110 2427 3276 —0.405 4936
3075 —0.363 4917 3702 —0.484 .5069 3182 0.111 2429 .3283 -0.407 4938
3108 —-0.384 4925 3710 —0.464 5071 3213 0.121 2437 3311 —-0.426 .4945
3115 —0.383 4927 3717 —0.465 5072 3224 0.120 2440 3323 -0.420 4948
3122 -0.384 4929 3725 -0.474 .5074 3236 0.116 2443 3332 -0.417 .4950
3129 -0.387 4931 3734 —-0.474 5077 3246 0.122 2445 .3340 -0.430 4952
3135 —0.389 4932 3743 —0.483 .5079 3267 0.120 .2450 3347 —0.427 4954
3141 -0.393 4934 3754 —0.504 .5082 3278 0.119 2453 3353 -0.416 4956
3148 —0.396 4935 3765 —0.484 .5084 3288  0.112 2456 3360 —0.419 4957
3154 —-0.403 4937 3798 —0.491 .5093 23300 0.120 2459 3366 —0.418 4959
3160 —0.406 14938 .3808 —0.462 5095 3310 0.118 2461 3374 —-0.464 4961
3166 —0.403 .4940 3817 —0.465 .5097 3320 0.119 2464 3382 —0.448 4963
3173 —0.415 4942 3828 —0.431 5100 .3389 —0.452 4965
3222 —-0.473 4954 3838 —0.431 5103 243 9056 3398 —0.434 4967
3228 —0.459 4955 .3849 —-0.418 5105 2801 —0.132 4817 .3457 —0.494 4982
3234 —0.451 4957 .3863 —0.431 5109 2813 —0.148 4821 3467 —0.496 14984
3241 -0.463 4959 .3874 —0.378 Sh12 .2822 —0.143 4823 3475 —0.493 4986
3248 —0.466 4960 .3883 —0.378 5114 2832 —0.148 4826 13482 —0.503 4988
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Table 8 — continued Table 8 — continued

J.D et Am Phase J.D pa. Am Phase J.D et Am Phase J.D et Am Phase
.3489 —0.505 .4990 4133 —-0.303 5150 4719 0.104 4610 3246 —0.285 .0140
.3496 —0.513 14991 4143 —0.289 5153 4728  0.081 4612 3253 -0.264 .0141
.3507 —0.523 4994 4150 -0.287 5155 4738  0.080 4615 3262 —0.270 .0144
3516 —0.519 4996 4157 —0.291 5156 4748  0.081 4617 3272 -0.252 .0146
3522 —0.526 4998 4162 —0.277 5158 4758  0.071 4620 .3280 -0.256 .0148
.3530 —-0.528 .5000 4172 -0.274 .5160 4767  0.058 4622 3287 —0.254 .0150
.3538 —0.530 .5002 4179 —-0.276 5162 4778  0.056 4625 3323 -0.225 .0159
.3546 —0.535 .5004 4186 —0.273 5164 4794 0.062 4629 3330 —0.230 .0161
3576 —0.541 .5011 4218 —0.247 5172 4809  0.048 4633 3337 -0.227 10162
.3583 -0.536 .5013 4228 —0.248 5174 4820  0.049 4635 3346 —0.225 .0165
3594 -0.542 .5016 4240 —0.244 5177 4836  0.062 4639 3352 —0.207 .0166
.3604 —0.554 .5018 4252 —0.234 5180 4850  0.063 4643 .3360 —0.207 .0168
3612 —0.547 5020 4264 —0.224 5183 4901  0.076 4656 3367 —0.205 .0170
3621 —0.554 .5023 4275 —0.225 .5186 4914  0.076 .4659 3375 —0.207 .0172
3629 —0.555 5025 4287 —0.222 5189 14925  0.081 4662 3384 —0.213 .0174
3636 —0.545 .5026 14298 —0.220 5192 4937  0.084 .4665 3396 —0.194 .0177
3642 —0.552 .5028 4305 —0.221 5193 4949  0.076 4668 3427 -0.176 .0185
©.3650 —0.555 .5030 4314 -0.212 .5196 4961  0.067 4671 .3437 -0.176 .0187
3657 —0.552 .5032 14322 —-0.213 5198 4974 0.021 4674 3442 —0.173 .0189
.3685 —0.513 .5039 4329 —0.196 5199 4984  0.025 4676 .3450 -0.165 .0191
3692 —0.518 .5040 4336 —0.206 .5201 4997  0.033 4680 .3457 -0.165 .0192
3699 —0.521 .5042 4368 —0.185 .5209 .5010  0.040 4682 3465 —0.161 ~.0194
3707 -0.522 5044 4375 —0.181 5211 5020  0.048 .4685 3472 —0.149 .0196
3715 —0.532 .5046 4383 —0.164 5213 .5031  0.070 4688 3481 -0.144 .0198
3726 —0.532 .5049 4392 —-0.175 5215 .5043  0.063 4691  .3517 —-0.133 .0207
3735 —-0.532 5051 4400 -0.170 5217 .5054  0.065 4694 .3524 —0.125 .0209
3741 —0.539 5052 .4408 —0.168 5217 5156 0.072 4719 3532 —0.124 .0211
3747 -0.520 .5054 4415 -0.166 5221 5168  0.049 4722 .3567 —0.112 .0220
3756 —0.519 .5056 4422 -0.161 5223 .5177  0.037 4725 .3571 —0.108 .0221
.3765 -0.520 .5058 14430 —-0.167 5225 5188  0.040 4727 .3579 -0.101 .0223
3772 -0.518 .5060 4439 -0.165 5227 .5197  0.037 4730 .3586 —0.097 .0225
3816 —0.475 5071 4447 —-0.169 5229 5207  0.044 4732 .3594 -0.119 .0227
3827 —-0.472 .5074 4456 —0.164 5231 .5215  0.035 4734 .3602 —0.092 .0229
3835 —-0.474 .5076 - 5224 0.031 4736 3610 —0.085 .0231
.3843 —-0.460 .5078 243 9268 5276  0.027 4749 .3618 —0.090 .0233
.3850 —0.463 .5080 14359  0.081 4520 .5286  0.027 4752 3626 —0.079 .0235
.3859 —-0.458 .5082 .4370  0.109 4523 .5296  0.036 4754 .3634 —0.086 .0237
.3869 —0.442 .5084 4380  0.121 4526 .5306  0.041 4757 3663 —0.079 .0224
.3879 —0.442 .5087 4389  0.123 4528 5319 0.041 4760 3671 —0.077 .0246
3884 —0.445 .5088 .4401  0.100 4531 - .5370  0.024 4773 3678 —0.073 .0248
3892 —0.447 .5090 4412 0.104 4534 .5383  0.041 4776 .3686 —0.069 .0250
.3899 -0.437 .5092 4424 0.117 4537 .5394  0.042 4779 .3693 —0.060 .0251
3909 -0.435 .5094 4435  0.105 4539 5410  0.045 4783 .3700 —0.060 .0253
3943 —0.401 .5103 4443  0.091 4541 .5424  0.068 4786 .3708 —0.056 .0255
3952 —0.408 .5105 4453 0.118 4544 .5436  0.054 4789 3715 —0.053 .0257
3961 -0.384 5107 4462  0.131 4546 .5446  0.068 4792 3723 —0.045 .0259
.3969 —0.388 .5109 14473 0.133 4549 .5455  0.067 4794 3733 —0.052 .0261
3976 —0.377 S111 4482  0.118 4551 - .5466  0.066 4797 .3767 —0.031 .0270
3984 -0.377 5113 4492  0.104 4554 5477  0.069 .4800 3775 —0.025 .0272
3992 -0.377 5115 4540  0.086 4566 .5489  0.075 4902 3783 —0.020  .0274
3999 -0.373 5117 14552 0.072 4569 .5500 0.073 .4905 3791 -0.016 .0276
4006 —0.366 5119 4565  0.081 4572 5512 0.092 4908 .3798 -0.015 .0278
4019 -0.366 5122 4577  0.072 4575 .5524  0.102 4911 .3806 —0.015 .0280
14026 —0.363 5124 4591 0.064 4587 : .3813 —0.004 .0281
4034 -0.364 5126 4604  0.076 4582 243 9763 .3821 —0.005 .0283
4044 -0.352 5128 .4619  0.076 4585 3202 —0.295 .0129 .3828  0.002 .0285
4091 -0.344 .5140 4634 0.077 4589 3210 -0.290 .0131 .3876 —0.001 .0297
4104 —0.342 .5143 4682  0.104 4601 .3223 —0.300 .0134 3884  0.008 .0299
4115 -0.305 5146 4693 0.104 4604 3232 —0.283 .0136 .3891  0.006 .0301
4125 -0.291 .5148 4707  0.104 4607 .3238 —0.280 .0138 3899  0.010 .0303
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Table 8 — continued Table 8 — continued

J.D .hel. Am Phase J.D het, Am Phase J.D .pet. Am Phase J.D b, Am Phase
3906  0.018 .0304 2727 —0.489 .9945 3871 -0.374 .0100 3475 0.114 .2846
3914 0.020 .0307 2735 -0.472 .9947 T .3353 -0.366 .0102 .3485 0.104 .2849
3921 0.010 .0308 2743 —-0.485 .9949 3361 —0.363 0104 .3497  0.101 .2852
3928  0.026 .0310 2777 —0.520 19958 3368 —0.366 .0105 .3507  0.101 2854
3936 0.020 .0312 2786 —0.528 .9960 .3407 -0.330 0115 3519 0.101 ° .2857
3943 0.030 .0314 2793 -0.524 .9962 3415 -0.326 0117 .3530 0.128 .2860
3973 0.029 .0321 2800 -—0.527 .9964 3422 —0.322 0119 .3598  0.097 .2877
.3980  0.040 .0323 2808 —0.531 .9966 3430 -0.311  0.0121 .3608  0.088 .2879
.3987  0.038 .0325 2815 —0.536 9967 .3437 —0.311 .0123 3619 0.074 .2882
3996  0.038 .0327 2823 —-0.534 .9969 .3444 —0.308 .0124 .3630  0.071 .2885
4063  0.056 .0344 2830 —0.548 9971 .3452 —0.301 .0126 3630  0.071 .2885
4070  0.065 .0345 .2838 —0.548 9973 .3459 —0.304 .0128 3643 0.077 .2888
4077  0.055 .0347 2844 —0.538 9975 .3466 —0.294 .0130 .3654  0.065 2891
4085  0.064 .0349 2852 -0.538 9977 .3473 -0.290 .0132 .3665  0.079 2894
4117 0.072 .0357 2891 -0.551 .9986 3510 —0.258 .0141 3730  0.090 2910
4125 0.069 .0359 2901 -0.569 .9989 .3517 —0.265 0.143 . 3745 0.084 2913
4133 0.068 .0361 2908 -0.556 9991 3525 —0.258 .0145 3756 0.090 2916
4141 0.073 .0363 2919 -0.560 .9993 3532 —0.261 .0146 3767  0.093 2919
4149  0.064 .0365 2927 -0.569 9995 .3540 -0.261 .0148 3778 0.109 2922
4156  0.070 .0367 .2935 —0.560 9997 3547 -0.248 .0150 3789  0.096 2925
4163  0.081 .0369 2942 —0.560 .9999 3554 —0.241 .0152 3799  0.093 2927
4171 0.081 .0371 2950 —0.547 .0001 3562 —0.241 .0154 3810 0.113 .2930
4198  0.087 .0377 2957 —0.548 .0003 3570 —0.248 .0156 3822 0.116 2933
4205  0.090 .0379 2964 —0.548 .0005 .3578 —0.229 .0158 3833 0.105 .2936
4235  0.087 .0387 2999 —0.546 .0013 .3610 —0.203 0166 3946  0.155 2964
4242 0.090 .0388 .3006 -0.550 .0015 3617 —0.206 .0168 3957  0.142 2967
4249  0.097 .0390 3014 —-0.554 .0017 .3624 —0.203 .0169 3968  0.136 2969
4257  0.089 - .0392 3021 —0.550 .0019 3632 —0.199 .0171 3978  0.128 2972
4265  0.100 .0394 3029 -0.550 .0021 .3639 —0.180 .0173 3991 0.141 2975
4272 0.094 .0396 3036 —0.537 .0023 3646 —0.196 .0175 14002  0.141 2978
14280  0.094 .0398 3043 —0.537 .0024 3654 —0.193 .0177 4012 0.130 .2980
4287  0.091 .0400 3052 -0.524 .0027 3661 —0.196 .0179 4023 0.135 .2983
4295  0.104 .0402 3059 -0.520 .0028 .3668 —0.205 .0180 4034 0.127 .2986
4302 0:111 .0403 3067 -0.520 .0030 .3676 —0.205 .0182 4045  0.140 .2989
14357  0.109 0417 3101 —0.511 .0039 3710 —0.112 .0191 4172 0.150 .3020
4364  0.108 .0419 3109 —0.503 .0041 3717 —0.143 .0193 4182  0.158 .3023
4372 0.120 .0421 3116 —0.494 .0043 14193 0.123 .3025
14380  0.112 0423 3124 -0.494 .0045 244 0489 4204  0.115 .3028
4387  0.112 0425 3131 —-0.503 .0046 2973 0.122 2721 4214 0.124 .3031
4395 0.117 0427 3139 -0.490 .0048 2983 0.137 2723 4214 0.124 3031
4402 0.113 0428 3146 —-0.490 .0050 2994 0.137 2726 4227  0.106 3034
4442 0.122 0438 3154 —-0.490 .0052 3006  0.141 2729 4236 0.093 .3036
4474  0.128 0446 3161 —0.486 .0054 3017 0.151 2732 4248  0.073 .3039
4480  0.124 0448 3168 —0.478 .0056 3028  0.138 2735 4259  0.097 3042
3202 ~0.468 .0064 .3039  0.153 2737 4269  0.058 3044

243 9783 3209 —-0.456 .0066 3152 0.133 2741 4370  0.136 3070
2496 -60.321 9888 3216 —0.456 .0067 3163  0.124 2768 4381  0.150 3072
2504 -—0.328 .9890 3223 —-0.452 .0069 3174 0.150 2771 4392 0.136 3075
2512 —0.328 19892 3231 —-0.456 .0071 3184  0.140 2774 .4403 0.130 .3078
2520 —0.342 9894 .3239 -0.447 .0073 3196 0.130 2777 4414 0.149 .3081
2527 —0.345 9895 3246 —0.440 .0075 .3207 0.116 2779 4425  0.131 .3083
2535 —0.368 9897 3254 —-0.432 .0077 3218 0.147 2782 4436  0.137 .3086
2542 —0.372 ‘9899 3261 —0.432 .0079 3228 0.147 2785 4448  0.128 .3089
2674 —0.452 19932 .3269 —-0.424 .0081 3240  0.137 2788 4459  0.116 3092
2682 —0.452 9934 3301 —-0.413 .0089 3250  0.139 2790 4470  0.107 .3095
2689 —0.464 9936 .3308 —0.389 .0090 3262 0.168 2793 4542 0.090 3113
2696 —0.464 9938 3317 —0.385 .0093 3428 0.116 .2834 4556  0.109 3116
2705 —0.464 9940 3324 -0.381 .0094 3439 0.117 .2837 4568  0.125 3119
2714 =0.460 19942 3331 -0.374 .0096 3452 0.125 .2840 4590  0.134 3125
2720 —0.460 9944 3338 -0.385 .0098 ' 3465 0.114 2844 .4601 0.122 3127
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Table 8 — continued Table 8 — continued

J.D e, Am Phase J.D e, Am Phase 1.D b, Am Phase J.D b, Am Phase
4612 0.135  .3130 2673 —0.315 5130 3871 0.119 5429 4012 0.148 9253
4626 0.141 3134 2684 —0.323 5133 3882 0.116  .5432 4023 0.148 9256
4637  0.138  .3136 2695 -0.330  .5135 3892 0.127  .5434 4032 0.153 9258
4700  0.128  .3152 2706 -0.332 5138 3904 0.114 5437 4048 0155 .9262
4714 0.130  .3156 2716 —0.328  .5141 3915 0.120  .5440 4063 0.144 9266
4725 0.134 3158 2726 —0.302 5143 3926 0.120 5443 4284 0.152 9321
4735  0.135 3161 2737 —0.267 5146 4081 0.108 .5481 4293 0.149 9323
4746 0.135 3164 2796 —0.253 5161 4092 0.134 5484 4304 0.144 9326
4757 0.132 3166 2807 —0.243 5163 4107 0.140  .5488 4313 0.143 9328
4769 0.145  .3169 2818 —0.250  .5166 4118 0.134 5491 4323 0.138 9331
4780  0.130  .3172 2829 —0.231  .5168 4130 0.145 5494 4333 0.133  .9333
4791 0.130 3175 2839 —0.227 5171 4141 0.154 5496 4344 0.140 9336
4802  0.139  .3178 2850 -0.212 5174 4158 0.151  .5401 4354 0.139 9339
2860 —0.211  .5176 4169 0.156  .5403 4363 0.132  .9341
244 0493 2871 —0.205  .5179 4180  0.165  .5406 4373 0.130  .9343
3108 0.105 2742 2882 —0.187  .5182 4256 0.151  .5425 4385  0.204 9346
3119 0.092 2744 2893 —0.127 5185 4267 0.155 5428 4564 0.098 9391
3130 0.095 2747 3053 —0.130  .5225 4277 0.155 5420 4573 0.119 9393
3141 0.102 2750 3064 —0.120  .5227 4288  0.155 5433 4584 0.113 9396
3152 0111 2753 3075 —0.120  .5230 4299 0.143 5436 4593 0.120 9398
3162 0.114 2755 3086 —0.102  .5233. 4310 0.139  .5439 4604 0.117 9401
3173 0111 2758 3097 —0.095  .5236 4322 0.121 5442 4613 0.117  .9403
3184 0.092 2761 3107 —0.089  .5238 4332 0.153 5444 4624 0.108  .9406
3195 0.117 2763 3118 -0.105  .5241 4351 0.174 5449 4634 0.117  .9408
3207 0.141 2766 3129 —0.098 5244 4362 0.153 5451 4643 0.116 9411
3218 0.135 2769 3140 —0.098 5246 4373 0.157 5454 4654 0.116  .9413
3401 0.128 2815 3151 —0.083  .5249 4392 0.140  .5459
3413 0.131  .2818 3219 —0.058  .5266 4403 0.178  .5462 244 0869
3424 0.119 2821 3229 -0.040 5269 4464 0.143 5477 3292 0.177 1570
3435 0.134 2823 3240 -0.055  .5271 4475 0.130  .5480 3298 0.174 1572
3446 0.119 2826 3251 -0.055  .5274 4486  0.116 5482 3304 0.182 1573
3457 0.134 2829 3262 -0.043 5277 4508  0.133 5488 3310 0.182  .1575
3468 0.146 2832 3273 -0.037 5280 4519 0.131 5491 3316 0172 .1576
3584 0.123 2860 3284 —0.046  .5282 4530 0.140  .5493 3322 0.169  .1578
3595 0.117 2863 3295 —0.037  .5285 4541 0.136  .5496 3328 0.171 1579
3604  0.137 2865 .3305 -0.025  .5288 3333 0.176  .1580
3615 0.125  .2868 3316 —0.017  .5290 244 0844 3339 0.166  .1582
3626 0.150 2871 3327 -0.020  .5293 2893 0.136  .9051 3344 0.167  .1583
3697 0129  .2889 .3387  0.004  .5308 2904 0.131  .9054 3474 0.170  .1616
3708 0.132 2891 3398 —-0.002 5311 2914 0.120  .9057 3481 0.155  .1617
3719 0.138 2894 3409 0.024 5314 2926 0.121 9060 3487 0.138 1619
3733 0.135 2898 ° .3420 0.021 5316 2936 0.159 .9062 3494 0.130 1621
3746 0.150 2901 3431 0.024 5319 2990 0.129 9076 3503 0.144 1623
3757 0.138 2904 3511 0.055  .5339 22999 0.119 9078 3509 0.147 1624
3769 0.132 2907 3521 0.047 5342 3010 0.118 9081 °  .3515 0.158  .1626
3780  0.138  .2909 3532 0.061  .5344 3023 0.120 .9084 3522 0.177  .1628
3791 0.147 2912 3601 0.070  .5361 3033 0.117 9086 3528 0.181  .1629
3802 0.132 2915 3610 0.083  .5364 1.3045  0.129  .9089 3536 0.171  .1631
3862 0.132 2930 3621 0.067  .5366 3084 0.123  .9099 3543 0.172  .1633
3873 0.108 2933 3632 0.080  .5369 3095 0.156 9102 3700 0.158  .1672
3884 0.147 2935 3643 0.080 5372 3107 0.143 9105 3716 0.133  .1676
3895 0.120  .2938 3654 0.091  .5375 3121 0.146  .9108 3722 0.125  .1678
3906 0.132 2941 3665 0.090 5377 3162 0.138 9119 3729 0.154 1679
3917 0117 2944 3676 0.088  .5380 3177 0.137 9122 3735 0.175 1681
3686 0.090  .5383 3191 0.118 9126 3739 0.152 1682
244 0494 3697 0.090  .5385 3348 0.159  .1684
2623 —0.357 5117 - .3829  0.105  .5418 244 0868 3755 0.154  .1686
2640 —0.352 5122 3840 0.112  .5421 3722 0.115 9181 3760 0.167  .1687
12651 —0.340 5124 3850 0.110  .5424 3766 0.115 9192 3765 0.157 1688
2662 —0.336  .5127 3860 0.113 5426 .3800  0.008  .9200 3772 0.149 1690
176
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J.D.het. Am Phase J.Dhel. Am Phase J.D.hel. Am Phase J.D.hel. Am Phase
3897 0.133 1721 T 2260 0.147  .8660 3903 0.126  .0738 4506  0.138  .0889
3903 0.124 1723 2267 0.139  .8662 3910 0.130  .0740 4513 0.133  .0891
3910 0.120  .1724 2274 0.132  .8664 3917 0.113  .0742 4521 0.139  .0893
3917 0.132 1726 2281 0.130  .8666 3924 0.121  .0744 4535 0.145  .0896
3923 0.124  .1728 2302 0125  .8671 3931 0.121  .0745 4545  0.137  .0899
3930 0.130  .1729 2309 0.129  .8673 3938 0.123  .0747 4553 0.143  .0901
3937 0.124 1731 2316 0.157  .8674 3945 0.107  .0749 4560  0.140  .0902
3944 0.120  .1733 2323 0.129  .8676 3954 0.122 ° .0751 4568  0.123  .0904
3950 0.120  .1734 2330 0.127  .8678 3963 0.133  .0753 4573 0.120  .0906
3958 0.125 1736 2337 0.134  .8680 3973 0.123 0756 4605 0.135  .0914
4086  0.101  .1768 2344 0.129  .8681 4017 0.106  .0767 4612 0135  .0915
4094 0105  .1770 2351 0.128  .8683 4031 0.111  .0779 4619  0.137  .0917
4102 0.123 1772 2358  0.130  .8685 4048  0.118  .0773 4626  0.130  .0919
4111 0.126 1775 2365 0130  .8687 4054  0.126  .0776 4633 0.130  .0921
4119 0.115 1777 2392 0.137  .8688 4061 0.131  .0778 4640  0.129  .0922
4129 0.113 1779 2379 0.150  .8690 4068  0.130  .0780 4647  0.137  .0924
4143 0.109  .1783 2386 0.141  .8692 4075  0.132 0781 4654 0.127  .0926
4162 0.103  .1787 2392 0.152  .8693 4081 0.120  .0783 4660  0.127  .0927
4173 0.114 1790 2420 0.137  .8700 4089  0.118  .0785 4666  0.127  .0929
4185 0.116  .1793 2427 0131 .8702 4097  0.115  .0787 4691  0.125  .0935
4190  0.135  .1794 2434 0125  .8704 4104 0.117  .0789 4698  0.124 0937
4199 0135 1797 2441  0.130  .8705 4136 0.120  .0797 4705  0.124  .0939
4580  0.158  .1892 2448  0.133  .8707 4143 0.139  .0798 4713 0.119  .0941
4584  0.157  .1893 2455 0.128  .8709 4150  0.124  .0800 4724 0.125  .0943
4591 0.167  .1894 2462 0.134 8711 4156 0.117  .0802 4732 0.131  .0945
4597 0.160  .1896 2469  0.128 8712 4163 0.113  .0803 4739 0132 .0947
4604  0.169  .1898 2476 0.133 8714 4170 0.134  .0805 4746 0.131  .0949
4613 0206  .1900 2483 0.131 8716 4177 0.121  .0807 4754 0.130  .0951
4621 0.117  .1902 2490 0.133 8718 4184  0.134  .0809 4761 0.132  .0953
4628  0.118  .1904 2511 0.138  .8723 4191 0.120  .0810 4789  0.133  .0960
4636 0.121  .1906 2521 0.164  .8725 4202 0.124  .0813 4799 0.125  .0962
4642 0.132  .1907 2529 0.149  .8727 4211 0.126  .0815 4807  0.125  .0964
2535 0.164  .8729 4218  0.106  .0817 4817  0.132  .0967

244 0870 2542 0.167  .8731 4240  0.119  .0823 4826  0.138  .0969
2748 0.150  .3931 2549  0.155  .8732 4248  0.110  .0825 4833 0.143  .0971
22754 0.144 3933 2557  0.140  .8724 4258 0.099  .0827 4840  0.137  .0972
2761 0.150  .3934 2566 0.145 8737 4264 0.111  .0829 4847 0137  .0974
2803 0.154 3945 2572 0.157  .8738 4271 0.111  .0830 4853  0.128  .0976
2827 0.156 3951 2579 0.156  .8740 4279 0.121  .0832 4860  0.131  .0977
2833 0.164 3952 2587  0.138  .8742 4288  0.110  .0835 4884  0.134  .0983
2934 0.162 3978 2594 0.139  .8744 4297 0.094  .0837 4897  0.135  .0987
2948 0.149 3981 2622 0.142 8751 4307  0.103  .0839 4905  0.138  .0989
2953 0.143  .3982 2629  0.148  .8752 4315 0.101  .0841 4913 0.141  .0991
2960  0.143  .3984 2636  0.133  .8754 4343 0.120  .0848 4922 0.143  .0993
2642 0142  .8756 4350  0.119  .0850 44930  0.140  .0995

244 0916 2649  0.145  .8757 4358 0.130  .0852 4937  0.141  .0997
22135 0.142 8629 . 2656 0.152  .8759 4365  0.123  .0854 4945  0.146  .0999
2142 0.130  .8631 2663 0.139 8761 4375 0.114  .0856 4954  0.144  .1001
2149 0.179 8633 2670 0.143  .8763 4386 0.122  .0859 4965  0.140  .1004
2156 0.143 8634 2678  0.152  .8765 4395 0.137  .0861 4993 0.143  .1011
.2163 0.144 .8636 2685 0.139 8766 4403 0.125 0863 .5002 0.145 1013
2140  0.136  .8638 2692 0.148 8768 4410 0.128 .0865 5016 0.131 .1016
2177 0.109  .8640 2699  0.138  .8770 4420 0.130  .0867 5026 0.131  .1019
2185  0.104  .8642 2706 0.143 8772 4429  0.140  .0870 .5037  0.119  .1022
2192 0.118  .8643 2713 0.144 8773 4438 0.110  .0872 5045  0.125  .1024
2198 0.142 8645 2719 0.144 8775 4464 . 0.116  .0878 5055  0.137  .1026
2232 0.140  .8653 4473 0.128  .0881 5062 0.133  .1028
2239 0.139  .8655 2441173 4485  0.141  .0884 .5071  0.130  .1030
2246  0.141  .8657 .3889  0.125  .0735 4492 0.148  .0885 .5080 0.132  .1032
2252 0.130  .8658 3896  0.132  .0737 4499  0.151  .0887 5118 0.132 .1042
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Table 8 — continued

JDupa Am Phase J.D e, Am Phase J.D.het. Am Phase J.D hel. Am Phase
5128 0.135  .1044 3764  0.113  .3200 4440 0114  .3369 5326 0.125 3577
5137 0.128  .1046 3771 0.094 3202 4447 0130 3371 5333 0.126  .3579
5148 0.127  .1049 3779 0122 3204 4456 0.124 3373 5370 0.136  .3588
5161 0.131 1052 3786 0.129  .3206 5378 0.135  .3590
5175 0.128  .1056 3827 0132 3216 244 1178 5385 0.134 3592
5185 0.130  .1058 3835  0.129  .3218 4770 0.124 3439 5393 0.135 3594
5193 0.129  .1060 3841 0.119 3220 4778 0122 3441 5400 0.128  .3596
5201 0.137  .1062 3848  0.148 3221 4785  0.131  .3442 5408  0.117  .3598
5208  0.131  .1064 3882 0.127 3230 4818  0.140 3451 5415 0.124  .3600
5237 0152 1071 3890 0.135  .3232 4829  0.146  .3452 5422 0.132  .3601
5244 0151  .1073 3897  0.135  .3234 4832 0.150  .3454 5430  0.124  .3603
5255 0.130  .1076 3905 0121 3236 4840 0130  .3456 5438 0.120  .3605
5262 0.137  .1078 3912 0115 3237 4848  0.141 3458 5463 0.112 3612
5268 0.132  .1079 3918  0.116  .3239 4857  0.153  .3460 5471 0.110 3614
5275 0.143  .1081 3954 0.092  .3248 4870  0.160 3464 .5482  0.109  .3616

3960 0.118  .3249 4877  0.110  .3465 5492 0.121 3619

244 1174 3968  0.115  .3251 4886 0.108 3468 5499 0.120  .3621
3276 0.091 3079 3975 0.085  .3253 4893 0.136  .3469 5506 0.121  .3622
3283 0.116  .3080 3981 0.100  .3255 4921  0.144 3476 5514 0.120  .3624
3290  0.092  .3082 3987 0112 .3256 4931 0.131 3479 5522 0123 .3626
3296  0.072 3084 3995 0123 3258 4941 0.169  .3481 5529 0.110  .3628
3303 0.077  .3085 4002 0.121  .3260 4951 0.163  .3484 5537 0.120  .3630
3310  0.071  .3087 4009  0.096 3262 4959  0.125  .3486 5562 0.134 3636
3319 0.111  .3089 4016  0.103 3263 4966  0.135  .3488 5572 0.139 3639
3325 0116  .3091 4051 - 0.099 3272 4973 0.142 3489 5579 0.134 3641
3331 0125 .3092 4058 0.122 3274 4984  0.134 3492 5587  0.127 3643
3338 0.126  .3094 4065 0119 3276 4991 0.123 3494 5596  0.123  .3645
3366 0112 3101 4072 0.083  .3277 4998  0.110  .3496 5603 0.128 3647
3373 0.084  .3103 4080 0.095  .3279 5007 0.117  .3498 5612 0.139 3649
3381 0.098  .3105 4086  0.086  .3281 .5038 0.155  .3506 5625 0.129 3652
3387  0.113 3106 4093 0102 .3283 .5045  0.136  .3507 5633  0.130  .3654
3397 0118  .3108 4100  0.120 3284 .5053  0.105  .3509 5642 0.126  .3656
3402 0.116 3110 4107 0118  .3286 5061 0.139 3511 5671 0.124 3664
3416  0.071 3114 4114 0.099  .3288 5063 0.134 3513 5679 0122 .3666
3423 0.071 3115 4143 0100  .3295 .5074  0.119 3515 5686  0.121  .3667
3430 0101  .3117 4151 0.092 3297 5083 0.142  .3517 5693 0123 .3669
3492 0.081 3133 4161  0.088  .3300 5089 0.144 3518 5701  0.088  .3671
3499  0.112 3134 4170 0.118  .3302 5097  0.146  .3520 5709 - 0.105  .3673
3506 0.109  .3136 4178 0.090  .3304 5112 0114  .3524 5726  0.095 3675
3513 0.118  .3138 4186  0.081  .3306 5119 0126  .3526 5726 0.090  .3677
3520 0.096  .3140 4194  0.080  .3308 5127 0.134 3528 5735 0.097 3680
3527 0108 3141 4200 0.088  .3309 5156  0.151  .3535 5743 0.086  .3682
3533 0.136  .3143 4209  0.064 3312 5165 0.151  .3537 5778 0.092 3690
3542 0123 3145 4217 0.068  .3314 5174 0.153  .3540 5786 0.091  .3692
3549 0121 3147 4224 0086  .3315 5182 0.130 3542 5793 0.078  .3694
3604 0.095 3160 4233 0.066  .3318 5191 0.120  .3544 5801  0.096  .3696
3611 0142 3162 4291 0.058  .3332 5198  0.140 - .3546 5811 0.099  .3699
3618 0.138  .3164 4296  0.003  .3333 5203 0.131  .3547 5818  0.105  .3700
3626 0139 3166 4303 0.069  .3335 5210 0.137  .3549 5827  0.107  .3703
3632 0.149 3167 4310 0.067  .3337 5218 0.123 3551 5827 0.103  .3705
3639 0153 3169 4317 0.051  .3339 5226 0.129 3553 5846  0.105  .3707
3651 0.143 3172 4324 0.086 3340 5254 0.128 3560 5854 0.120  .3709
3661 0125 3175 4330 0.102  .3342 5263 0.122 3562 5861  0.099 3711
3668 0.133 3176 4338 0.110  .3344 5270 0.124 3564 5891 0.109 3719
3724 0139 3190 4374 0106  .3353 5278 0.127 . .3566 5899  0.114 3721
3729 0138  .3192 4387 0.114 3356 5286  0.139  .3568 5907  0.109  .3723
3736 0.161 3193 4394 0.109  .3358 5293 0.118  .3569 5914 0.128 3724
3743 0132 3195 4401 0110 .3359 5301 0.130  .3571 5924 0.127 3727
3750  0.142 3197 4409 0117 3361 5308 0.124 3573 5937 0.104 3730
3757 0.147 3199 4430  0.100  -3367 5316  0.121 3575 5946 0.111 3732
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J.D per. Am Phase J.D ber, Am Phase J.D.het. Am Phase J.D her, Am Phase
5953 0.117 3734 4475 0.125  .8346 4974 0.099  .8470 3475 0.127  .0593
5959  0.120 3736 4482  0.118  .8347 4982 0.079  .8472 3482 0.147  .0594

- 4488 0.121  .8349 4987  0.076  .8473 3489  0.127  .0596

244 1184 4510 0112 .8354 5009 0.130  .8479 3496  0.123  .0598
3949  0.160  .8214 4516 0.121  .8356 5016  0.117  .8481 3503 0.117  .0600
3958 0.134  .8217 4524 0115  .8358 5022 0.137 8482 3510 0.099  .0601
3967  0.131  .8219 4530 0.114  .8359 5030 0.115  .8484 3517 0.088  .0603
3973 0.141  .8220 4538  0.118  .8361 5036 0.103  .8486 3524 0.113  .0605
3994  0.144  .8225 4544 0125  .8363 5043 0.106  .8487 3531 0.110  .0607
4001  0.130  .8227 4551 0.137  .8365 5050  0.089  .8489 3537 0.114  .0608
4008 0.126  .8229 4558  0.127  .8366 5057  0.096  .8491 3559 0.099 .0614
4015  0.089  .8231 4566 0.125  .8368 5064  0.102  .8493 3565 0.079  .0615
4022 0.107  .8232 4571 0.121  .8370 5071 0.101  .8494 3572 0.108  .0617
4030 0117 .8234 4593 0.109  .8375 .5093  0.098  .8500 3579 0.100  .0619
4036  0.132  .8236 4600 0.108  .8377 5100  0.095  .8502 3586 0.128  .0620
44043 0.120  .8238 4607 0.098  .8379 5107 0.149  .8503 3593 0.115  .0622
4050 0.118  .8329 4615  0.120  .8381 5112 0.135 8505 3600  0.110  .0624
4057 0111 .8241 4621 0125  .8382 5119 0.112 8506 3606 0.118  .0625
4079 0.132  .8247 4628 0.109  .8384 5128  0.106  .8509 3613 0.109  .0627
4085  0.138  .8248 4634  0.104  .8385 5133 0.116  .8510 3621 0.107  .0629
4092 0.110  .8250 4641 0.110  .8387 5140 0.119  .8512 3649  0.087  .0636
4098  0.114  .8251 4648  0.100  .8389 5147  0.108  .8513 3655 0.085  .0638
4106  0.140  .8253 4655 0.119  .8391 5154 0.119 8515 3662 0.090  .0639
4113 0.131  .8255 4676 0.092  .8396 5175 0.116  .8520 3670 0.090  .0641
4120 0.130  .8257 4683  0.092  .8398 5182 0.129  .8522 3677 0.101  .0643
4127 0.135 8259 4690  0.095  .8399 5189 0.127  .8524 3682 0.088  .0644
4134 0.166  .8260 4697  0.095  .8401 5196 0.132 8526 3690  0.097  .0646
4140  0.159  .8262 4704  0.137  .8403 .5202  0.140  .8527 3697 0.115  .0648
4173 0.145 .8270 4711 0.140 .8405 .5210 0.125 .8529 3704 0.079 .0650
4183 0.159 .8273 4718 0273 .8406 5218 0.121 .8531 3711 0.089 .0652
4190  0.142 8274 4724 0.142 8408 5224 0.108  .8533 3732 0138  .0657
4197  0.151  .8276 4732 0122 .8410 .5232  0.111  .8535 3739 0.142  .0659
4204  0.158  .8278 4738  0.118  .8411 .5237  0.110  .8536 3752 0.082  .0662
4211 .0.161  .8280 4759  0.105  .8416 .5258  0.133  .8541 3760  0.101  .0664
4218  0.165  .8281 4766  0.100  .8418 5265 0.131 8543 3766 0.100  .0665
4225 0.162  .8283 4773 0.089  .8420 5272 0.125  .8545 3774 0.091  .0667
4231 0.165  .8285 4780 0.087  .8422 5279 0.130  .8546 .3780  0.121  .0669
4257 0.144 8291 4787  0.088  .8423 .5286  0.156  .8548 3787 0.129 0671
4266 0.155  .8293 4794  0.104  .8425 : 3813 0.144  .0677
4274 0.179  .8295 4801  0.104  .8427 244 1185 3821  0.156  .0679
4281  0.179  .8298 4807 0.071  .8428 3294 0.124  .0547 3828  0.152  .0681
4288  0.124  .8299 4814  0.085  .8430 3300 0.145  .0549 3836 0.144  .0683
4294 0.127  .8300 4821  0.082  .8432 .3308  0.138  .0551 3842 0.150  .0685
4302 0.139  .8302 4842 0.138  .8437 3315 0.145  .0553 3850  0.145  .0686
4309  0.130  .8304 4849  0.118  .8439 3322 0.158  .0554 3856  0.152  .0688
4315  0.136  .8306 4857 0.130  .8441 3329 0.157  .0556 .3864  0.160  .0690
4322 0.125  .8307 4863  0.136  .8442 3336 0.155  .0558 3871 0.155  .0692
4350 0.150  .8314 4871  0.125  .8444 3342 0.148  .0559  .3878 0.164  .0693
4358  0.123  .8316 4878  0.124  .8446 3350 0.136  .0561 .3885  0.155  .0695
4364  0.115 8318 4884 0.115 8448 3357 0.136 .0563 .3892 0.159 .0697
4371 0.101 .8320 4891 0.111 °  .8449 .3385 0.138 .0570 .3899 0.155 .0699
4378  0.100  .8322 4898  0.126  .8451 3392 0.128 0572 3927 0.155  .0706
4385  0.094  .8323 4905  0.120  .8453 3398 0.112  .0573 3934 0.152  .0707
4428  0.125  .8334 4927  0.110  .8458 3405  0.100  .0575 3941 0.123  .0709
4433 0.113  .8335 4933 0.091  .8460 3412 0.109  .0577 3948 0.125 0711
4440  0.121  .8337 4940  0.113 8462 3419 0.124 0579 3955 0.159  .0713
4447  0.117  .8339 4947 0121  .8463 3426  0.110 .0580 . .3961 0.131  .0714
4455  0.124  .8341 4956  0.096  .8466 3433 0.129  .0582 3968 0.125  .0716
4461  0.123  .8342 4961  0.098  .8467 3447 0.112  .0586 3976 0.116  .0718
4468 0.127 8344 4968  0.079  .8469 3454 0.104  .0587 3982 0.120 .0719
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Table 8 — continued ‘ Table 8 — continued

J.D.pet. Am Phase J.D.pet. Am Phase J.D .pet. Am Phase J.D per. Am Phase
3989  0.116 0721 4298 0.112 .6929 3440 0.160 9198 244 1616
3996  0.117 0732 .4305 0.116 6930 3447 0.146 .9200 .3808 0.131 6780
.4003 0.121 0725 4312 0.123 .6932 3454 0.152 9202 .3816 0.134 6782
.4010 0.122 .0726 4319 0.113 .6934 .3461 0.117 .9203 .3826 0.139 .6785
.4038 0.109 .0733 4326 0.114 .6936 .3468 0.131 .9205 .3837 0.115 .6788
.4045 0.116 0735 ~ .4333 0.111 .6937 3834 0.133 .9297 .3849 0.125 6791
.3052 0.130 0737 4340  0.120 .6939 .3841 0.117 .9298 3860  0.122 6793
.4059 0.156 .0738 4347 0.097 6941 3848  0.142 .9300 .3872 0.095 6796
.4066 0.156 .0740 4437 0.105 .6963 .3855 0.144 .9302 .3882 0.108 6799
.4072 0.156 .0742 4444 0.108 .6965 .3862 0.105 .9303 .3892 0.110 .6801
.4079 0.152 .0743 .4459 0.115 .6969 .3869 0.116 .9305 .3910 0.106 .6806
4086  0.140 .0745 4465 0.112 6970 .3876 0.124 .9307 .3918 0.108 .6808
.4093 0.160 0747 4472 0.117 6972 .3882 0.125 .9308 .3975 0.107 6822
14099  0.160 .0748 4479  0.115 6974 .3889  0.141 9310 .3982 0.125 .6824
.4106 0.164 .0750 4486  0.098 6975 .3896 0.159 9312 .3993 0.141 .6826
4134  0.155 0757 4493 0.098 .6977 .3903 0.130 9314 .4001 0.135 .6828
4142 0.143 0759 .4500  0.097 .6979 .3921 0.108 .9319 4010 0.115 .6831
4149  0.156 .0761 4506  0.103 .6980 3931 0.126 9321 4017 0.117 .6832
4156 0.105 .0763 4550  0.128 6991 .3938 0.129 9322 4027  0.133 .6835
4163 0.137 .0764 4563 0.101 6995 .3945 0.113 9324 4037  0.098 .6837
4169  0.131 .0766 4570  0.126 .6996 3952 0.105 .9326 .4042 0.110 .6839
4176 0.137 .0768 4577 0.113 .6998 .3959 0.118 .9328 .4050 0.130 6841
4183 0.132 .0769 4583 0.106 .7000 .3967 0.128 19330 .4099 0.125 .6853
.4190 0.131 0771 .4590 0.119 .7001 3974 0.134 .9331 .4108 0.118 .6855
4197  0.123 .0773 3980 0.110 9333 4116 0.139 .6857
4204  0.118 0775 2441613 .3987 0.106 9335 4123 0.149 .6859
4211 0.128 .0776 2370 0.159 .8930 .3998 0.117 9337 4130 0.137 6861
4218 0.140 .0778 2378  0.135 .8933 4016  0.115 19342 4137 0.134 .6862
4224 0.123 .0780 .2385 0.200 .8935 4022 0.120 9343 ".4143 0.120 .6864
4253 0.112 .0787 2392 0.195 .8936 .4029 0.115 9345 4150 0.101 .6866
4260 0.118 .0789 .2398 0.158 .8938 4039 0.131 9348 4157 0.136 .6867
4266 0.116 0790 .2405 0.167 .8940 .4050 0.116 9350 4164 0.146 .6869
4273 0.110 .0792 2413 0.165 .8942 4058 0.123 9352 4195 0.110 .6877
4281 0.129 0794 2419 0.160 .8943 4064  0.142 9354 4202 0.124 .6879
4287 0.133 .0795 2426  0.187 8945 4071 0.151 9356 4209  0.118 .6880
4294 0.124 .0797 .2433 0.152 .8947 4113 0.142 9366 4216 0.125 .6882
.4302 0.124 0799 .2440 0.167 .8948 4121 0.142 9368 4223 0.121 .6884
.4308 0.120 .0801 2447  0.145 .8950 4128 0.135 9370 .4230 0.121 .6886
4315 0.109 .0802 .2495 0.168 .8962 .4133 0.147 9371 4237 0.144 .6887
4322 0.097 .0804 .2502 0.162 .8964 4139  0.126 9373 4247  0.152 6890
4330  0.098 .0806 2509  0.180 .8966 4146  0.123 9374
.4336 0.101 .0808 2516 0.120 .8967 4167 0.119 9380 244 1621
4364  0.112 .0815 2522 0.149 .8969 4184  0.121  .9384 .1989  0.087 .8810
4371 0.114 0816 2530 0.119 .8971 4191 0.110 .9386 .1992°  0.100 .8811
4377 0.112 .0818 .2536 0.100 .8972 4196 0.104 .9387 1999  0.105 .8812
4384 0.113 .0820 3232 0.147 9146 14203 0.132 .9389 .2008 0.092 .8815
4391 0.105 .0821 .3239 0.135 9148 4209 0.130 - .9390 2015 0.081 .8816
4398 0.115 .0823 3246 0.120 9150 4215 0.106 .9392 .2022 0.096 .8818
4405 0.123 .0825 3260 0.120 9153 4222 0.087 9393 2029 0.092 .8820
4411 0.115 .0826 3267 0.140 9155 4229 0.126 9395 .2036 0.077 .8822
4418  0.135 .0828 3273 0.126 9156 4236 0.134 9397 2043 0.109 .8823
.4425 0.137 .0830 3280  0.126 9158 14243 0.132 .9399 .2050  0.114 .8825
.4432 0.132 .0832 .3287 0.067 9160 4267 0.130 9405 .2058 0.112 .8827
4439 0.130 .0833 3315 0.137 9167 4274 0.115 9406 .2079 0.104 .8832
4446 0.121 .0835 .3323 0.167 9169 .4280 0.126 .9408 2085 0.084 .8834
.4453 0.128 .0837 .3329 0.100 9170 .4286 0.130 9409 2092 0.094 .8836
: 3342 0.150 9174 4293 0.091 9411 2099 0.099 .8837
244 1608 3349 0.125 9175 14300  0.088 9413 2106 0.096 .8839
4287 0.117 6926 3426 0.160 9195 4307 0.112 9415 2114 0.099 .8841
4292 0.104 6927 .3433 0.131 9196 4314 0.102 9416 2121 0.084 .8843
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Table 8 — continued

Table 8 — continued

Am

J.D.par. Phase J.D .pet, Am Phase J.D.het. Am Phase J.D bl Am Phase
2128  0.099  .8845 2675 0.061 .8981 3271 0.038 9130 .2441  0.105 .1420
2135 0.104 .8847 2682  0.059  .8983 .3280  0.042 9132 2448  0.113 1421
2141 0.101 .8848 2709 0.059 .8989 .3287 0.036 9134 .2455 0.111 .1423
2181 0.115 .8858 2718 0.072 .8992 2462 0.112 .1425
.2188 0.113 .8860 2727  0.085 .8994 244 1622 .2469  0.105 = 1427
2195 0.106  .8861 2735 0.097 .8996 1971 0.118 1302 2496  0.095 .1433
2202 0.105 .8863 2766 0.066 .9004 1978 0.122 .1304 2503  0.094  .1435
2209 0.104  .8865 2773 0.068 9006 .1985  0.124  .1306 2510 0.097  .1437
2216 0.096  .8867 2780  0.068  .9007 .1992  0.102 1307 .2517  0.084  .1439
2223 0.089  .8868 2809  0.064 9015 1999 0.111 1309 2524  0.082 .1440
2241 0.002 .8873 2816 0.048 9016 .2007 0.119 1311 .2530 0.114 1442
2259  0.084  .8877 .2823  0.076 9018 2020 0.115 1314 2537 0.130  .1444
2266 0.093 .8879 2829  0.065 .9020 .2026  0.105 1316 2544 0.110  .1445
2273 0.098  .8881 .2836  0.074 .9021 2034 0.104  .1318 2551 0.120  .1447
2280 0.111 .8883 2843  0.076  .9023 2040 0.106  .1319 2558  0.104  .1449
.2287 0.114 .8884 .2867 0.091 9029 .2066 0.110 1326 .2565 0.115 1451
2294 0.099 .8886 2874 0.089 9031 .2073 0.104 1328 2572 0.099 1452
2300 0.100  .8888 2881  0.059  .9033 2080  0.124 .1330 2592 0.100  .1457
.2307 0.098 .8889 2889 0.073 9035 .2087 0.108 1331 .2599 0.104 .1459
2314 0.109 .8891 .2895 0.068 9036 2094 0.129 1333 .2606 0.106 .1461
.2322 0.107 .8893 .2902 0.064 .9038 .2100 0.120 1334 .2613 0.126 .1463
2343 0.110  .8898 2909  0.063 9040 2107 0.099  .1336 .2620  0.082 .1464
.2350  0.101 .8900 2915 0.053 9041 2114 0.095 1338 2628  0.077 .1466
2357 0.125 .8902 2922 0.055 9043 2121 0.101 1340 .2635  0.086 .1468
2364  0.083 .8904 2929 0.048  .9045 2128 0.106  .1341 2640 0.091 .1469
2371 0.089 .8905 2953 0.059  .9051 2151 0.113 1347 2647  0.100  .1471
2378 0.113 .8907 2960  0.053 .9052 2158 0.110  .1349 2654 0.111 1473
.2385 0.116 .8909 2967 0.044 .9054 2165 0.115 1351 2675 0.103 .1478
2392 0.084  .8911 2974 0.039  .9056 2172 0.114  .1352 2718 0.128 .1489
2399 0.071 .8912 2982 0.038 9058 2179 0.115 1354 2725 0.123 .1490
.2406 0.073 .8914 2989 0.042 .9060 .2186 0.105 .1356 2732 0.101 1492
.2427 0.080  .8919 2996  0.033 .9061 2193 0.116  .1358 2739 0.102 1494
.2434  0.083 .8921 .3003 0.053 9063 .2200 0.118 1359 .2760 0.106 .1499
2442 0.083 .8923 3012 0.040 .9065 2207 0.118 1361 2767 0.093 .1501
.2449 0.104 .8925 .3019 0.048 .9067 2214 0.105 1363 2773 0.102 .1503
.2456 0.094 .8927 3045 0.053 9074 2237 0.108 .1369 2780 0.101 1504
.2463  0.098 .8928 3052 0.040 9075 2244 0.109  .1370 2787 0.118  .1506
2470  0.110  .8930 .3060  0.056  .9077 2251 0.108  .1372 2793 0.116  .1507
2479 0.132 .8932 .3068  0.053 9079 2258  0.110 .1374 .2800 0.106  .1509
2485 0.143 .8934 .3076 0.026 .9081 .2265 0.115 1376 2807 0.109 1511
2492 0.124  .8936 .3083  0.038 .9083 2272 0.104 1377 2814 0.110  .1513
2499  0.129  .8937 .3090  0.041 .9085 2279 0.109  .1379 .2821 0.112 1514
.2518 0.107 .8942 .3097 0.045 .9087 .2286 0.104 .1381 2842 0.130 1520
2524 0.094 .8944 .3106 0.034 .9089 2294 0.107 1383 .2849 0.115 1521
.2530 0.140 .8945 3113 0.043 9091 .2301 0.109 1385 .2856 0.093 1523
2537 0.104 .8947 3138 0.050 .9097 2324 0.112 .1390 2863 0.095 1525
2544 0.100  .8949 3145 0.039  .9099 2331 0.107 1392 .2870  0.088 1527
.2552 0.108 .8951 3157 0.049 9102 .2338 0.145 .1394 2877 0.092 1529
.2559 0.081 .8952 3165 0.062 9104 .2345 0.139 .1396 .2884 0.087 .1530
2566 0.120 .8954 3173 0.035 9106 .2352 0.100 .1397 .2891 0.097 1532
2573 0.084 .8956 .3180 0.046 9107 .2359 0.128 .1399 .2898 0.105 1534
2579  0.085 .8957 3188  0.041 9109 2366 0.129 .1401 .2905  0.088 1535
2619 0.067 .8966 3195 0.024 9111 2373 0.128 .1403 2925 0.108  .1540
2626 0.084  .8069 3202 0.040 9113 2380  0.130  .1404 2932 0.136 1542
2632 0.092 .8970 .3209 0.045 9115 2387 0.104 .1406 .2939 0.091 1544
2640  0.060 8972 3232 0.039 9120 .2407  0.116 1411 2946  0.105 1546
2647 0.047 .8974 .3240 0.041 9122 2413 0.130 .1423 .2953 0.101 1547
2654 0076  .8976 3247 0.048 9124 2420 0.113 1414 2960 0.099  .1549
2661 0.067 .8978 3255 0.050  .9126 2427 0127 1416 2967 0.107  .1551
2668  0.092 8979 3262 0.040 9128 2435  0.123 .1418 .2974  0.095 1553
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Table 8 — continued

Table 8 — continued

Am

J.D e, Phase J.D hel. Am Phase J.D pet. Am Phase J.D per. Am Phase
2981 0103 .1554 4041 0.102  .1819 4960  0.144 2331 4485  0.079  .4709
2988  0.090 .1556 4048 0.094  .1821 4967  0.146 2332 4564  0.000  .4728
3013 0.101  .1562 4065 0.085  .1825 4974 0.145 2334 4571 0.029 4730
3018  0.103  .1564 4072 0.108  .1827 4981  0.144 2336 4578 0.030  .4732
3015  0.110  .1565 4078  0.099  .1828 5110 0.055  .2368 4760 —0.096  .4777
3032 0.113 1567 . .4085 0.094  .1830 5118 0.107 2370 4767 —0.054 4779
3039  0.109 .1569 4092 0.099  .1832 5124 0.074 2372 4774 —-0.057  .4781
3046 0.107  .1571 4099  0.102  .1834 5131 0.101 2373 4856 —0.083  .4801
3051 0.107 1572 4106  0.100  .1835 5138 0.077 2375 4863 —0.118  .4803
3058  0.104 .1574 4113 0.111  .1837 5236 0.131 2399 4870 —0.121  .4805
3064  0.112 1575 4120 0.104  .1839 5240  0.110  .2400 4949 —0.103 4825
3071 0113 1577 4127 0114  .1841 5249 0.070  .2403 4963 —0.169  .4828
3100  0.117 1584 4134 0.112 1842 5257  0.123 .2405 5210 —0.293 .4890
.3107 0.108 1586 4158 0.103 .1848 .5263 0.120 .2406 5217 -0.273 4891
3114 0.101  .1588 4167  0.121 1851 5449 0.105  .2453 5224 —0.275  .4893
3121 0.093  .1589 4174 0112 .1852 5456  0.106  .2454 5320 —0.319  .4917
3127 0.096  .1591 4181 0.113  .1854 5468 . 0.110  .2457 5327 —0.307  .4919
23134 0.104 1593 4188 0.116 1856 .5333 —-0.317 14920
3140 0.099  .1594 4195  0.115  .1857 244 2308

3147 0.100  .1596 4202 0.115  .1859 2583 0.120  .4233 2442309

3154 0.088  .1598 2589  0.165  .4235 2719 0.091 6765
3161 0.090 1599 244 2300 2597  0.168 4237 2726  0.083 6766
3189  0.085 .1606 3266 0.171  .4430 2688  0.099  .4260 3018 0.094  .6839
3196 0.083  .1608 3273 0.181 4432 2695 0117 4262 3025 0.096  .6841
3203 0.083  .1610 3399 0.112  .4463 2702 0.135  .4264 3030 0.136  .6842
3210 0.092 1612 3406 0.122  .4465 2798 0.122 4288 3180 0.114  .6882
3217 0.091 .1613 3587  0.126 4510 2805 0.155  .4289 3196  0.117  .6884 -
3224 0.082 1615 3592 0.132 4512 2812 0.167  .4291 3203 0116  .6885
3231 0.079 1617 3599 0.125 4513 2962 0.095 4328 3305  0.113  .6911
3238 0.079  .1619 2970 0.139 4330 3313 0.086  .6913
3245 0.103  .1620 2442307 2977 0.145 4332 3319 0.107  .6914
3252 0.089  .1622 3696  0.081 2015 3060 0.134 4353 3396 0.080  .6934
3271 0.086  .1627 3701 0.076 2016 3066 0.119  .4354 3402 0.052  .6935
3278 0.089  .1629 3705  0.085 2017 3073 0.132 4356 3407  0.044 6936
3285 0.104  .1630 3714 0.065 2019 T 3151 0.144 4376 3598 0.087  .6984
3290  0.096  .1632 3722 0.067 2021 3157 0.125 43377 .3607 0.049  .6986
3297 0.102  .1633 3942 0 0.122 2076 3163 0.108  .4379 3615 0.042  .6988
3304  0.118  .1635 3947  0.108  .2078 3325 0.110  .4419 3719 0.087  .7014
3311 0112  .1637 3953 0.129 2079 3331 0.108 4421 3728 0.082  .7016
3319 0.077  .1639 3960 0.115  .2081 3421 0.114  .4443 3736 0.026  .7018
3326 0.104  .1641 3967  0.116  .2083 3429 0.103  .4445

3333 0.105  .1642 4195  0.127 2140 3436 0.115 4447 2442379

3902  0.105 .1784 4203 0.117 2142 3525 0.052  .4469 2019  0.075  .1363
3909  0.106 .1786 4209  0.107 2143 3533 0.061 4471 2028 0.069  .1365
3916 0.099  .1788 4217 0110 2145 3540 0.086  .4473 2036  0.116  .1367
3923 0.107  .1790 4223 0.137 2147 3714 0.094 4516 2114 0122 .1387
3930 0.093  .1791 4443 0.138 2201 3721 0.113° 4518 2121 0.106  .1389
3937 0.089  .1793 4457 0151 2205 ©.3728  0.082 4520 2127 0.095  .1390
3944 0.111  .1795 4466 0.132 2207 3970  0.095  .4590 2320 0.175  .1438
3951 0.103  .1797 4472 0.135 2209 3977 0.096 4582 . 2327 0.136  .1440
3958  0.110  .1798 4591 0.159 2238 3984 0.096 4584 2333 0.162  .1442
3965 0.105 .1800  .4598 0.155  .2240 4090 0.108 4610  .2456  0.166  .1472
3985 0.110  .1805 4608  0.157 2242 4097  0.108  .4612 2465 0.190  .1474
3992 0.098  .1807 4613 0.168 2244 4104  0.105  .4614 2474 0204 1477
3999  0.097  .1809 4718  0.168 2270 4186  0.071  .4634 2569  0.138  .1500
4006 0.099  .1810 4725 0120 2272 4193 0.103  .4636 2576 0.165  .1502
4013 0.106  .1812 4732 0127 2274 4200 0.093 4638 2583 0.145  .1504
4020 0.108  .1814 4738 0.137 2275 4292 0.071  .4661

4028  0.105  .1816 4746 0.137 2277 4471 0.076  .4705

4034  0.093  .1817 4954 0.110  .2329 4479 0.084 4707
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Table 9. Observations in B made at Skalnaté Pleso Table 9 — continued

Observatory
JJ het, Am Phase J.D het, Am Phase
J.D het. Am Phase  J.D.pg. Am Phase —
: 2524 -0.370  .9895 3243 —0.448  .0074
243 9763 3810 —0.027  .0281 2532 -0.374  .9897 3251 —0.441  .0076
3199 —0.317 .0128  .3818 —0.028  .0283 2539 —0.384  .9898 3258 —0.433  .0078
3207 —0.322 0130  .3825 —0.015  .0284 2671 —0.493  .9931 3266 —0.437  .0080
3220 -0.316  .0133 3873 —0.004  .0296 2679 —0.493 9933 3298 —0.415  .0088
3229 -0.307  .0135 3881 0.002  .0298 2686 —0.493  .9935 3305 —0.430  .0090
3235 —0.302 .0137  .3888 . 0.003  .0300 2693 —0.504  .9937 3314 —0.408  .0092
3243 —0.296 .0139  .3896 0.010  .0302 2702 —0.493  .9939 3321 —0.411  .0094
3250 —0.289  .0141 3903 0.010  .0304 2710 —0.508  .9941 3328 -0.393  .0095
3259 -0.282  .0143 3911 0.010  .0306 2717 —0.508  .9943 3335 —0.393  .0097
3269 —0.287  .0145 3918  0.009  .0308 2724 —0.508  .9945 3342 —0.401  .0099
3277 —0.284  .0147 3925 0.011  .0309 2732 —0.520  .9947 3350 —0.401  .0101
3284 —0.281 .0149 3933 0.013  .0311 2740 —0.516  .9949 3358 —0.376  .0103
.3320 —-0.236  .0158 3940  0.022  .0313 2774 -0.540  .9957 3365 —0.383  .0105
3327 —0.241 0160 3970 0.032  .0321 2783 —0.585  .9959 3404 -0.359 0114
3335 —0.239  .0162 3977 0.034  .0322 2790 —0.544 9961 3412 -0.342 0116
3343 —0.238  .0164 3984  0.037 .0324 2797 —0.548  .9963 3419 -0359 0118
3349 —0.239  .0165 3993 0.045  .0326 2805 —0.556  .9965 3427 -0345 0120
3357 —0.224 0167 14060  0.048  .0343 2812 -0.552 9967 3434 —0.335  .0122
3364 —0.221  .0169 4067  0.051  .0345 .2820 —-0.568  .9969 3441 -0.342 0124
3372 -0.220 .0171 4074 0.056  .0346 2827 -0.572 9970 3449 -0.325  .0126
3381 —0.211 0173 .4082  0.051 .0348 .2835 -0.576  .9972 .3456 —0.339  .0127
3393 —0218  .0176 4114 0.054  .0356 2841 —0.586  .9974 3463 -0.328  .0129
3424 -0.184 .0184 4122 0.055 .0358 .2849 0.576 9976 .3470 -0.322 .0131
3434 —0.193 0187 4130 0.066  .0360 .2888 —0.575  .9986 - .3507 —0.300 .0140
3439 —0.196 _ .0188 4138 0.062  .0362 .2898 -0.571 .9988 3514 -0.290  .0142
3447 —0.183  .0190 4146  0.062  .0364 2905 —0.571  .9990 3522 —0274  .0144
3454 —0.181  .0192 4153 0.087  .0366 © 2916 —0.624  .9993 3529 —0.277  .0146
3462 —0.177  .0194 4160 0.064  .0368 2924 —0.583  .9995 3537 —-0.264  .0148
3469 —0.166  .0195 4168 0.070  .0370 2932 -0.592  .9997 3544 —0.267  .0149
3478 —-0.173  .0198 4195  0.082  .0377 2939 —0.571  .9998 3551 —0.261  .0151
3514 —0.154  .0207 4202 0.076  .0378 2947 —0.567  .0000 3559 —0.248 0153
3521 —0.149  .0208 4232 0.087  .0386 2954 —0.583  .0002 3567 —0.245 0155
3529 —0.143 0210 4239 0.086  .0388 2961 —0.571  .0004 3575 —0.223  .0157
3564 —0.121  .0219 4246 0.091  .0389 2996 —0.575  .0013 3607 —0.229  .0165
3568 —0.108  .0220 4254 0.100  .0391 3003 —0.575  .0014 3614 —0.232 0167
3576 —0.108  .0222 4262 0.095  .0393 3011 —-0.571  .0016 3621 —0.223  .0169
3583 —0.112  .0224 4269  0.093 0395 3018 —0.558  .0018 3629 —-0.223  .0171
3591 —0.098  .0226 4277 0.090  .0397 3026 —0.558  .0020 3636 ~0.232 0172
3599 —0.103  .0228 4284 0.091  .0399 3033 —0.558  .0022 3643 —0.217 0174
3607 —0.098  .0230 4292 0.100  .0401 3040 —0.554  .0024 3651 —0.223  .0176
3615 —0.096  .0232 4299 0.096  .0403 3049 —0.571  .0026 3658 —0.213  .0178
3623 —0.095  .0234 4354 0.118  .0416 3056 —0.546 0028 3665 —0.210  .0180
3631 —0.091  .0236 4361 0.105  .0418 3064 —0.538  .0030 3673 —0.207  .0182
3660 —0.086  .0243 4369 0.106  .0420 3098 —0.528  .0038

3668 —0.088 .0245 4377 0.106 .0422 3106 —0.540 0040 244 0147
3675 —0.088  .0247 4384 0105  .0424 3113 -0.520  .0042 2700  0.011  .8760
3683 —0.077  .0249 4392 0.106  .0426 3121 —0.508  .0044 2710 0.015  .8763
3690 —0.071  .0251 4399  0.106  .0428 3128 —0.508  .0046 2720 © 0.020  .8765
3697 —0.072  .0252 44140101 .0431 3136 —0.512  .0048 2729 0.022 .8768
3705 —0.065 0254 4439 0.096 0438 3143 —0.500 .0049 2738 0016 .8770
3712 —0.066 0256 4471 0.098  .0446 3151 —0.496  .0051 2748 0.021 8772
3720 —0.060  .0258 4477 0.102 0447 3158 —0.492  .0053 2759 0.025 8775
3730 —0.057  .0261 3165 —0.496  .0055 2769 © 0.026  .8777
3764 —0.016  .0269 3199 —0.467  .0063 2781  0.025  .8780
3772 -0.029 0271 2439783 ° 3206 —0.456  .0065 2791  0.035 .8783
3780 —0.039  .0273 2493 —0.336  .9887 3213 -0.459  .0067 2836 0.034 8794
3788 —0.028  .0275 2501 —0.347  .9889 3220 —0.459  .0068 2847  0.036  .8798
3795 —0.028  .0277 2509 —0.353  .9891 3228 —0.459  .0070 . .2855 0.023  .8799
3803 —0.032 0279 2517 —0.360  .9893 3236 —0.448  .0072 2865 0.023  .8801
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Table 9 — continued Table 9 — continued

J.J et Am Phase J.D et Am Phase J.J her, Am Phase J.D et Am Phase
2874  0.019  .8804 3829 0.114 2935 3591 0.109  .2862 3312 -0.046  .5289
.2883  0.019 .8896 .4008 0.185 2979 .3600 0.111 .2864 .3323 —0.048 .5292
.2894 0.021 .8809 4019 0.159 .2982 3611 0.104 .2867 .3383 —0.044 .5307
.2903  0.025 .8811 4030  0.167 .2985 3622 0.090 .2870 3394 —-0.039 5310
2914 0.014 .8814 4041 0.150 .2988 .3693 0.085 .2888 3405 —0.031 5313
2927 0.016 .8817 4168  0.151 .3019 3704 0.107 .2890 .3416 —0.028 5315
2963 0.028 .8826 4178 0.158 3021 3715 0.110 .2893 .3427 -0.028 5318
2974 0.027 .8828 4189  0.147 3024 3729 0.098 .2897 .3507 0.036 .5338
2986  0.033 .8821 4200 0.116  .3027 3742 0.108 .2900 3514 0.028 .5340
2994 0.032 .8833 4210  0.115 .3030 .3753  0.085 .2903 .3528  0.033 .5343
.3003 0.034 .8836 .4223 0.117 .3033 .3765 0.118 .2906 .3539 —-0.004 5346
.3012 0.036 .8838 4366 0.173 .3069 3776 0.098 .2908 .3550 0.045 5349
.3020 0.038 .8840 4377 0.176 3071 3787 0.131 2911 3597 0.037 .5360
3029 0.040 .8842 .4388  0.176 3074 .3858 0.119 2929 3606  0.036 .5363
.3039  0.051 .8845 4399  0.173 .3077 3869  0.098 2932 3617  0.024 .5365
3049  0.059 .8847 4410  0.170 .3080 .3880 0.121 .2934 .3628  0.029 .5368
.3056 0.058 .8849 4421 0.167 .3082 3891 0.119 .2937 .3639 0.031 5371
: 4432 0.161 .3085 .3902 0.124 .2940 .3650 0.015 5374
244 0489 4444  0.158 .3088 3913 0.124 .2943 3661 0.021 .5376
2969 0.107 2719 4455  0.147 .3091 3672 0.018 .5379
2979 0.103 2722 4466  0.150 .3094 244 0494 3682 0.021 .5382
2990  0.112 2725 4538 0.094 3112 2636 —0.373 5121 3693 0.024 5384
3002 0.124 2728 4552 0115 3115 2658 —0.364  .5126 3825 0.101 5417
3013 0.149 2731 4564 0127 3118 2669 —0.353  .5129 3836 0.101  .5420
3024 0.127 2734 4575 0139 3121 2680 —0.348 5132 3846 0.115  .5423
3035 0.153 2736 4586  0.142 3124 .2691 —0.335 5134 - .3856  0.123 .5425
3147 0.150 2764 4597 0159 3126 2702 -0.333 5137 3867  0.110  .5428
3159 0.145 2767 4608  0.132 3129 2712 —-0.331  .5140 3878 0.110 5431
3170 0.154 2770 4622 0.135 3133 2722 -0.335 5142 3889 0.112  .5433
3180  0.127 2773 4633 0.147 3135 2733 —0.318 5145 3900 0.102 . .5436
3192 0.137 2776 4696  0.117  .3151 2792 —0.274 5160 3911 0.126 5439
3203 0.121 2778 4710 0.108 3155 2803 —0.271  .5162 3922 0.113 5442
3214 0.149 2781 4721 0102 3157 2814 —0.259 5165
3224 0.144 2784 4731 0102 3160 2825 —0.257  .5168 244 0838
3236 0.144 2787 4742 0.091 .3163 .2835 —0.245 5170 3985 0.159 4344
3246 0.153 2789 4753 0.091 3165 .2846 -0.241 5173 .3994  0.153 4346
.3435 0.128 ©  .2836 4765 0.106 3168 2856 —0.243 5175 .4001 0.145 4348
3448  0.0132  .2839 4776  0.094 3171 2867 —0.231 5178 .4008 0.163 4349
.3461 0.115 2843 4787 0.097 3174 .2878 —0.223 5181 4015 0.137 4351
.3471 0.114 .2845 4798  0.100 3177 2889 —0.223 5184 4030 0.127 4355
.3481 0.119 .2848 3049 -0.148 5224 4058 0.118 4362
3493 0.111 2851 2440493 ) . 3060 -0.151 5226 14072 0.121 4365
.3503  0.108 .2853 3104 0.119 2740 3071 —0.145 .5229 14078  0.131 4367
3515 0.118 .2856 3115 0.116 2743 3082 —0.142 5232 .4086 0.120 4369
.3526 0.107 .2859 3126 0.130 2746 .3093 —-0.136 5235 .4093 0.140 4371
.3594 0.112 2876 3148 0.114 2752 .3103 -0.116 5237 4101 0.122 4373
3604  0.134 2878 3158  0.136 2754 3114 —-0.125 5240 4108 0.118 4374
3615 0.107 .2881 3169 0.133 2757 © 3125 -0.113 .5243 4115 0.126 4376
.3626  0.090 .2884 3180  0.125 2760 .3136 —0.101 .5245 4122 0.122 4378
.3639 0.091 .2887 3191 0.117 2762 3147 -0.113 5248 4129 0.140 4379
.3650  0.072 .2890 3203 0.131 2765 3158 -0.116  .5251 4152 0.113 4385
.3661  0.063 .2893 3214 0.137 2768 3215 -0.075 .5265 4159 0.113 .4387
3726  0.049 .2909 3409  0.131 2817 3225 -0.075 .5268 4166 0.125 4389
3752 0.063 3915 3420  0.129 2820 .3236 —0.083 .5270 4173 0.137 4390
.3763 0.093 2918 .3431 0.123 2822 .3247 -0.075 5273 4180 0.115 4392
3774 0.100 2921 * 3442 0.123 2825 3258 —0.069 5276 ‘ 4187  0.120 4394
3785  0.091 2924 3453 0.134 .2828 3269 —0.061 5279 4197  0.149 4396
3795 0.098 2926 3464 0.125 2831 .3280 -0.059  .5281 4204 0.149 4398
.3806 0.105 2929 3571 0.113 2857 " 3291 -0.075 .5284 4212 0.151 .4400
3818 0.114 2932 .3580  0.109  .2859 3301 —0.054  .5287 4221 0.142 4402
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Table 9 — continued Table 9 — continued

J.J e, Am Phase J.D.,.;,, Am Phase J.J e, ‘Am Phase J.D.ha. Am Phase
4232 0.151 4405 ~ .4743 0.130  .7030 5381 0.115  .7189 3395 0.145  .1596
4260  0.159 4412 4750  0.131 .7031 .5390 0.113 7191 3402  0.139 .1598
4267  0.154 4414 4756  0.128 7033 .5399  0.116 7193 3409  0.142 1599
4273 0.159 4415 4764  0.123 7035 .5408 0.113 7196 3415 0.145 .1601
4281 0.152 4417 4771 0.120 7037 5415 0.119 7197 3422 0.150 .1603
4778  0.133 .7038 5424 0.122 .7200 3431 0.117 .1605
244 0839 4784  0.138 7040 .5434  0.126 7202 3438 0.120 .1607
.4207 0.115 .6896 4791 0.132 7042 .5443 0.127 7204 .3446 0.118 .1609
4214 0.100 .6897 4798 0.141 7043 .5455 0.114 7207 3454 0.114 1611
4224 0.120 6900 .4805  0.145 7045 .5464  0.110 .7210 3461 0.104 1612
4231 0.120 6902 4812 0.142 7047 .5474  0.098 7212 3616 0.137 1651
4238  0.134 6903 4819  0.139 .7049 .5480 0.113 7214 3621 0.145 .1652
4245  0.113 6905 4868  0.125 7061 .5487  0.097 7215 3629 0.144 .1654
4252 0.112 6907 4875  0.118 .7063 .5495  0.117 7217 3636 0.141 .1656
4259 0.100 6909 .4882 0.123 7064 5504 0.113 7220 3643 0.157 .1658
4266 0.115 6910 ° .4888 0.124 .7066 5511 0.112 7221 .3650 0.145 .1660
4273 0.119 6912 .4895 0.126 .7068 3656 0.211 .1661
4280 0.114 .6914 .4902 0.121 .7069 244 0868 .3663 0.147 .1663
4287  0.123 6916 14909  0.127 7071 .3687  0.106 9172 3672 0.158 .1665
4294  0.117 6917 4916  0.126 7073 .3694  0.109 9174 3684  0.139 .1668
4317 0.122 6923 4923 0.129 7075 .3701  0.105 9176 3823 0.129 .1703
4323 0.126 6925 .4985 0.092 .7090 .3933 0.121 9233 .3828 0.129 1704
4346 0.118 .6930 4992  0.088 7092 3942 0.124 .9236 .3834  0.135 .1705
4353 0.123 6932 .5000 0.071 7094 3953 0.132 .9238 3811  0.126 .1707
4360  0.126 .6934 .5008 0.074 7096 3962 0.123 9241 .3848® (.118 .1709
4367  0.123 6936 .5047  0.085 7105 3972 0.110 .9243 3853 0.125 1710
4374  0.109 6937 .5060  0.089 7109 .3983  0.106 .9246 .3861 0.110 1712
4381 0.117 .6939 .5068 0.086 111 .3993 0.109 .9248 .3868 0.105 1714
.4387 0.107 .6941 5075 0.097 7112 4002 0.098 9251 .3873 0.116 1715
4394  0.103 6942 5090 0.111 7116 4181  0.098 9295 3883  0.122 1718
4431 0.097 6952 .5096  0.095 7118 14201 0.090 9300 4024 0.129 .1753
4437 0.095 .6953 5102 0.090 7119 4213 0.106 .9303 .4030 0.123 1754
.4445 0.090 .6955 5110 0.081 7121 4222 0.099 .9306 .4038 0.122 .1756
4452 0.098 6957 5117 0.099 7123 4233 0.105 .9308 4044 0.120 1758
4459 0.98 .6959 5125 0.087 7125 4245 0.105 9311 . .4050 0.119 1759
4466  0.080 6960 5132 0.095 7127 4253 0.106 9313 4058 0.142 1761
4473 0.100 6962 5153 0.085 7132 4264 0.112 9316 4062  0.133 1762
4484 0.114 6965 5159 0.080 7133 4272 0.111 9318 .4069 0.140 .1764
.4495 0.105 6968 5167 0.072 7135 4464 0.125 9366 4078 0.149 .1766
4506 0.112 6970 5174 0.079 7137 4474 0.118 9369 4510 0.135 .1874
4539  0.128 6979 .5185 . 0.083 7140 4483  0.121 9371 4516  0.119 .1876
.4548 0.120 6981 5191 0.071 7141 .4494 0.124 9373 4522 0.119 1877
4583 0.116 .6990 5198 0.072 7143 .4503 0.124 9376 4530 0.110 .1879
4590 0.113 6991 5219 0.080 7148 .4509 0.127 9377 4537 0.118 .1881
4597  0.124 6993 .5226  0.085 7150 4516 0.139 9379 4546  0.133 .1883
4604  0.119  .6995 5233 0.074 7152 4524 0.131 9381 4553 0.100  .1885
4611 0.121 6997 .5240  0.081 7154 4529  0.128 .9382 4558 0.114 .1886
4618 0.108 .6998 .5249 0.099 7156 4543 0.124 9386 4564 0.109 .1888
4646 0.112 7005 5271 0.104 7161 4552 0.128 .9388 4572 0.109 .1890
4652  0.115 7007 .5280  0.099 7164
4660 0.110 7009 5287 0.114 7165 244 0869 244 0870
4667 0.110 7011 5295 0.115 ~ 7167 .3220 0.122 1552 .2663 0.165 3910
4674  0.125 7012 .5303 0.127 7169 3228 0.092 1554 2672 0.149 3912
4680 0.109 7014 5312 0.127 7172 .3234 0.141 .1556 2679 0.168 3914
.4687 0.116 .7016 .5320 0.117 7174 3241 0.140 .1557 .2685 0.146 3915
4694  0.120 7017 5327 0.123 7175 .3248  0.099 1559 2703 0.149 .3920
4701 0.122 7019 5334 0.117 177 .3254 0.093 .1560 2716 0.157 3923
.4708 0.126 7021 5341 0.117 7179 .3260 0.064 1562 2722 0.146 3925
4715 0.103 7023 .5349 0.107 7181 .3267 0.087 .1564 2728 0.137 .3926
4722 0.115 7024 5358 0.122 7183 3274 0.102 .1566 .2903 0.112 .3970
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Table 9 — continued

Table 9 — continued

J.J hel. Am Phase J.D ber. Am Phase J.J bl Am Phase J.D .het. Am Phase
2910 0.106  .3972 3310 0.079  .4415 3569  0.074  .6977 3712 0.093  .7012
2916 0.098  .3973 3396 0.097  .4437 3575  0.058  .6978
2923 0.103  .3975 3403 0.127 4439 3585 0.098  .6981 2442319
2929 © 0.104 3976 3410 0.124  .4440 3590  0.100  .6982 2701 0.101  .1728
3575 0.060  .4482 3692 0.056  .7007 2711 0.061  .1730
244 2300 3582 0.160  .4483 3699  0.088  .7009 2719 0.058  .1732
3248 0.127  .4426 3588 0.111  .4485 3705 0.093  .7011
3257 0123 .4428 3791 0.114 4535
3441 0.124 4474 3798  0.103  .4537
.3447 0.129 4475 .3926 0.117 4569 Table 10. Observations in U made at Skalnaté Pleso
3454 0.120 4477 3933 0.103  .4571 Observatory
3565  0.139 4505 3940 0.087 4573
3572 0.136  .4507 4070 0.129  .4605 JDsa  Am  Phase JD.,.  Am  Phase
3578  0.133 4508 4083  0.124  .4608
4164 0.092 4629 243 9763 3681 —0.279 .0248
244 2307 4170 0.129 4630 3197 —0.449 .0127 .3688 -0.274 .0250
4275 0.103 2160 4337 094 4672 3205 -0.470 .0129 3695 —0.269 .0252
4288 0122 2163 4344 0.118 4674 3218 -0.467 0133 3703 -0.257  .0254
4302 0.144 2166 4350  0.119 4675 3227 -0.468  .0135 3710 -0.244  .0256
4411 0.135 2193 4447 0.087  .4699 3233 —0477 0136 3718 -0.244 .0258
4425 0113 2197 4455 0.051  .4701 3241 —0.480 .0138 3728 —0.214 .0260
4431 0.136 2198 4614 —0.035 4741 3248 -0.463 .0140 3762 —0.207 .0269
4562 0.117 2231 4620 0.003  .4742 3257 0443 0142 3770 —0.193  .0271
4568 0.129 2233 4628 —0.032 4744 3267 0434 .0145 3778  —0.208 .0273
4576  0.127 2235 4739 —0.078  .4772 3275 -0455  .0147 3786 —0.198  .0274
4584 0.127 2237 4746 —0.067 - .4774 3282 -0450 .0149 3793 —0.208  .0276
4792 0.128 2289 4753 —0.063 4776 3318 -0.387 .0158 3801 —0.195 .0278
4804 0122 2292 4833 —0.114 4796 3325 -0.398  .0159 3808 —0.180 .0280
4810 0.111 2293 4840 —0.096  .4797 -3333 0398 .0161 3816  —0.182  .0282
4817  0.113 2295 4846 —0.110  .4799 3341 0419 .0163 3823 —0.174 .0284
4916  0.102 2320 4995 —0.165  .4836 .3347  -0.404  .0165 3871 —0.159  .0296
4924 0.100 2322 5003 —0.205  .4838 3355 -0.378  .0167 3879 —0.164 .0298
4930 0.091 2323 5019 —0.183  .4840 3362 —0.387 .0169 3886 —0.180 .0299
4944 0.093 2327 5088 —0.242  .4859 .3370  -0.378  .0171 3894 —0.178 .0301
5059 0.127 2355 5095 —0.215  .4861 3379 0373 .0173 3901 -0.178  .0303
5066 0.116  .2357 5102 —0.269  .4963 3391 -0.378  .0176 3909 —0.168  .0305
5073 0.112 2359 5187 —0.304  .4884 3422 -0.366 .0184 3916 —0.180 .0307
.5080 0.100 .2361 5194 —0.293  .4886 3432 0396 .0186 3923 —0.180  .0309
5087 0.135 2362 5370 —0.384  .4930 3437 -0.377  .0187 3931 -0.173 0311
5094 0.135 2364 5379 —0.385  .4932 3445 -0.366  .0189 3938 —0.180  .0312
5101 0.138 2366 5385 —0.389  .4933 3452 -0.274 0191 3968 —0.148  .0320
5323 0.109 2421 5471 —0.467 4955 3460 —0.380 .0193 3975 —0.183  .0322
5330 0.118  .2423 3467 —0.344 0195 3982 —0.153 0323
5337 0.144 2425 2442309 3476  —0.339 0197 3991  —0.142  .0326
2776 0.105  .6779 3512 —0.331  .0206 4058  —0.125 .0342
244 2308 2782  0.041  .6780 3519 —0.336  .0208 4072 —0.121 0346
2667 0.118 4255 2788  0.104 6782 3527 —0.333  .0210 4080 —0.137  .0348
2675 0.126 4257 3067 0.074 6851 3562 —0.294 0219 4112 -0.078  .0356
2681  0.122 4258 3075  0.047  .6853 3566 —0.294 0220 4120 —0.090 .0358
2845  0.108  .4299 3083  0.111  .6855 3574 —0296 .0222 4128  —0.080 .0360
2852 0.094  .4301 3166 0.084  .6876 3581 —0.292  .0223 4136 —0.083  .0362
2953 0122 .4326 3173 0.093  .6878 3589 —0.291 .0225 4144 —0.073 0364
3037 0.098  .4347 3181 0.089  .6880 3597 —0.299 .0227 4151 —0.087 .0366
3044 0.110  .4349 3274 0.114 6903 3605 —0.291 .0229 4158 —0.090 .0367
3052 0.106  .4351 3283 0.107  .6905 3613 —0.295  .0231 4166 —0.085 .0369
3188  0.112  .4385 3290 0.110  .6907 3621 —0.301  .0233 4192 —0.080 .0376
3199 0.100  .4388 3296 0.123  .6909 3629 —0.285 .0235 4200 —0.097  .0378
3204 0.098  .4389 3465  0.074  .6951 3658 —0.296 .0243 4230 —0.092  .0385
.3296 0.113 4412 3473 0.077 6953 3666 —0.307  .0245 4237  —-0.111 .0387
3303 0.104 4414 3559 0.061 6974 3673 —0.304  .0246 4244 —0.123 0389
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Table 10 — continued Table 10 — continued

J.D .hel. Am Phase J.Dher. Am Phase J.D .hel. Am Phase J.D.her. Am Phase
4252 -0.138 .0391  .3009 -0.714 .0016 3619 —0.394  .0168 4396 -0.153  .3076
4260 —0.138 .0393 3016 —0.749  .0018 3627  -0.379 .0170 4407 -0.139 3079
4267 —0.121 .0395 3024 —0.697 .0020 3634 —0.379  .0172 4429  -0.108 .3084
4275  —0.133  .0397 3031 —0.749  .0021 3641 —0.379  .0174 4441 -0.129 3087
4282 —0.109 .0398 3038 —0.749  .0023 3649 —0.365 .0176 4463  —0.097 3093
4290 —0.113  .0400 3047  —0.697 .0025 3656 —0.365 .0177 4535 —0.061 .3111
4297  —0.116  .0402 3054 —0.731  .0027 3663  —0.365 .0179 4549  —0.061 3114
4352 —0.086 .0416 3062 —0.714  .0029 3671 -0351  .0181 4561  —0.008 .3117
4359  —0.095 .0418 3096 —0.714 .0038 4572 —0.034 3120
4367 —0.087 .0420 3104  —0.697 .0040 244 0489 4693 —0.041 3150
4375 —0.081 .0422 3111 —0.697  .0041 2966 —0.078 2719 4718 —0.064 3157
4382 —0.085 .0423 3119 —0.714  .0043 2976 —0.129 2722 4773 0.056 .3170
4390 —0.107 .0425 3126 —0.663  .0045 2987 —0.095 2724
4397 —0.091 .0427 3134 —0.680 .0047 2999 —0.062 2727 244 0493
4404 —0.058, .0429 3141  —0.680 .0049 3145  —0.089 2739 3101 —0.047 2740
4437  —0.056 .0437 3149  —0.647 .0051 3156 —0.142 2742 3112 —0.036 2743
4469  —0.078 ° .0445 3156 —0.647 .0053 3177 —0.089 2747 3123 —0.047 2745
4475  —0.090 .0447 3163 —0.680 .0054 3189  —0.160 .2750 3134 —0.047 2748
3197  —0.674  .0063 3200 -0.160 2776 3145  -0.036 2751
243 9783 3204  —0.657 .0064 3221 —-0.107 2783 3155 -0.036 .2753
2491 —0.546 .9886 3211 —0.657 .0066 3233 —-0.142 2786 3166 —0.070 2756
2499 —0.546 .9888 3218 —0.624 .0068 3243 —0.124 2788 3177 -0.014 2759
2507 —0.531  .9890 3226  —0.657 .0070 3255 —0.160 .2791 3188  —0.036 .2762
2515 —0.531 .9892 3234 —0.592  .0072 3354 —0.141 2816 3200 —-0.070 2765
2522 —0.531 .9894 3241  —0.608 .0074 3421  —0.141  .2833 3211 —0.003 2767
2530 —0.561 .9896 3249  -0.561 .0076 3432 —-0.102 .2835 3406 —0.070 .2816
2537 —0.531 .9899 3256 —0.576  .0077 3445  —0.109 .2839 .3417 -0.070 2819
2669 —0.624 9931 3264 —0.592  .0079 3458 —0.100 .2842 3428 —0.058 .2822
2677 —0.624 9933 3296  —0.624 .0087 3468 —0.095 .2844 3439 —0.047 2824
2684 —0.624 9935 3303 —0.592  .0089 3478  -0.076  .2847 3450 —0.047 2827
2691 —0.657 .9936 3312 —0.608 .0091 3490 —0.086 .2850 3461 —0.070 .2830
2700 —0.657  .9929 3319 —0.576  .0093 3500 -0.082 .2852 3577 —0.047 2834
2708 —0.640 .9941 3326 —0.576  .0095 3512 —-0.102  .2855 3597 -0.036 .2839
2715 -0.608 .9942 3333 —0.592  .0097 3523 —0.123 2858 3619 —0.047 2869
2722 —-0.640 .9944 3340 —0.608 .0098 3591 -0.092 .2875 3726  —0.052 .2896
2730 —-0.657 .9946 3348 —0.576 .0100 3601 —0.113 2878 3750 —0.074 2902
2738 —0.624 .9948 3356 —0.561 .0102 3612 —0.102 2880 3762 —0.085 .2905
2772 —-0.691  .9957 3363 —0.576  .0104 3623 —0.157 2883 3773 —0.034 .2908
2781 —0.691  .9959 3402 —0.585 .0114 3647 —0.136  .2889 3784  —0.085 .2910
2788 —0.708 .9961 3410 -0.538 .0116 3658  —0.126 .2892 3795 —-0.030 .2913
2795 —0.657 .9962 3417 —-0.569 .0118 3738 —0.169 2912 3866 —0.067 .2931
2803 —0.674 .9964 3425  —0.538 .0120 3749 —-0.129 2915 3910 —0.056 2942
2810 —0.691 .9966 3432 —0.538 .0121 3760 —0.169  .2917
2818 —0.674 .9968 3439 —0.507 .0123 3771 —0.096 .2920 244 0494
2825 —0.619 .9970 3447 -0.538 .0125 3782 -0.126 2923 2616 —0.559 5116
2833  -0.619 .9972 3454 —0.507 .0127 3815 —0.168 2931 2633 —0.542 5120
2839 —0.726 .9973 3461 —0.523  .0129 3939 -0.096 2962 2644 —0.551 5123
2847 —-0.726 .9975 3468 —0.523  .0130 3961 —0.096 .2968 2655 —0.551 5125
2886 —0.762 .9985 3505 —0.505 .0140 3971 —0.093 2970 2666 —0.516 5128
2896 —0.726 .9987 3512 —0.459 .0141 3984 -0.093 2973 2677 -0.516 .5131
2903 —0.726  .9989 3520 —0.505 .0143 3995 —0.072 2976 2688 —0.530 .5134
2914 ~0.744 9992 3527 —0.489 .0145 4005 —0.113 2979 2699  -0.530  .5136
2922 —0.726  .9994 3535 —0.445 .0147 4027 —-0.110 .2984 2730 -0.487 5144
2930 —0.762  .9996 3542 -0.430 .0149 4207 —-0.107  .3029 2789  —0.465 5159
2937  -0.762  .9998 3549 —0.474 0151 4220 -0.061 .3032 2811 —0.431 5164
2945 —0.708  .0000 3557 —0.445 0153 4229 -0.054 3034 2822 —0442 5167
2952 —0.762  .0002 3565 —0.445  .0155 4241 -0.153 3037 2832 -0.436 .5169
2959  —0.726  .0003 3573 —0.459  .0157 4262 —0.134 3043 2843 -0.429 5172
2994 —0.785 .0012 3605 —0.394  .0165 4374 -0.147 3071 2853 —0.442 5175
3001 —0.714  .0014 3612 —0.409 .0166 4385 =0.166 3073 2864 —0.442 5177
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Table 10 — continued Table 10 — conﬁnued

J.D.hei. Am Phase J.D .. Am Phase J.D.pa, Am Phase J.D e, Am Phase
2875 —0.434 5180  .3876 —0.047 .2060 3955 —0.061 .4576  .5344 —0.519 .4923
2886 —0.412 5183  .3883 —0.037 .2062 3962 —0.054 4578 5353 —0.489 .4925
3046 —0326 5223 3890 —0.067 .2063 4050 —0.063 4600  .5359 —0.496 .4927
3057 —0314 5226 4110 —0.083 .2118 4056 —0.064 4602  .5450 —0.486 .4950
3068 —0314 5228 4117 —0.043 2120 4063 —0.076 4603 5457 —0.530 .4951
3079 —0303 5231 4124 —0.006 .2122 4212 —0.154 4641 5464 —0529 .4953
3090 —0292 5234 4130 -0.026 .2123 4226 —0.151 4644
3100 -0303 5236 4381 —0.055 .2186 4310 —0.112  .4665 2442309
3111 -0303 5239 4388 —0.045 .2188 4320 —0.153 4668 3041 —0.069 .6845
3122 —0303 5242 4629 —0.031 .2248 4422 —0.155 4693 3047 —0.064 .6846
3133 —0291 5245 4636 —0.010 .2250 4427 —0.179 4694 3056 —0.064 .6849
3144 —0279 5247 4643 0.005 2251 4435 —0.171 4696 3143 —0.108 .6870 -
3155 —0303 5250  .4650 —0.023 2253 4589 —0.174 4735 3151 —0.096 .6872
3212 -0.303 5264 4657 —0.038 2255 4596  —0.199  .4736 3157 —0.094 .6874
3222 -0279 5267 4755 —0.030 2279 4603 —0.158 4738 3328 —0.066 .6917
3233 —0.301 .5270 4762 —0.069 2281 4718 —0.217 4767  .3337 —0.022 .6919
3244 —0268 5272 4768 —0.027 .2283 4725 —0225 4769 3344 —0.057 .6921
3255 —0268 5275 4775 —0.046 2284 4732 —0249 4770 3440 —0.115 .6945
3277 —0223 5281 4783 —0.055 .2286 4877 —0251 4807 3447 =0.091 .6946
3288 —0223 5283 4876 —0.050 .2310 4885 —0251 4809  .3532 —0.075 .6967
3298 —0212 5286  .4883 —0.041 .2311 4892 —0275 4810 3539 —0.058 .6969
3309 -0212 5289 4890 —0.004 2313 4971 —0275 4830 3546 —0.093 .6971
3320 —0201 5291  .4900 —0.034 2316 4977 —0279 4832 3745 —0.090 .7021
3391 -0202 5309  .4908 —0.016 .2318 4984 —0279 4833 3753 —0.147 .7023
3402 —0.178 5312 .5147 —0.067 .2388 5066 —0.345 4854 3759 —0.146 .7024
3413 -0202 5315 .5154 —0.048 2379 5073 —0.394 .4856
3424 —0211 5317 5162 —0.050 .2381 5079 —0.391 4857 2442319
3453 —0.178 5325 5169  0.013 .2383 5235 —0.447 4896 2674 —0.004 .1721
3504 —0.102 5337  .5176 —0.008 .2384 5241 —0.432 4897 2682 —0.070 .1723
3514 —0.123 5340  .5286 —0.043 2412 5248 —0.443 4899 2691 —0.004 .1725
3520 —0.113 5341  .5394 —0.006 .2414
3536 —0.134 5345 5300 —0.006 2415 Table 11. Observationsin Vcolour made at Brno Observatory
3594  —0.099 5360
3603 —0.110 5362 2442308 JDpt  Am Phase  J.D.p, Am Phase
3614 —0.110 .5365  .2710 —0.037 .4266 :

3625 —0.099 5367 2718 —0.082 4268 243 8607 4119 0.090 4100
3636 —0.064 5370 2724 —0.086 .4269 3513 0.110 3949  .4127  0.093 4103
3647 —0.054 5373 2731 -0.092 4271 3521 0.104 3951  .4136  0.097  .4105
3658 —0.075 .5376  .2822 —0.053 .4294 3528 0.098 3953 .4294 0125 4144
3669 —0.054 5378  .2829 —0.071 .4295 3535 0.089 3955 4302 0.117 4146
3679 —0.086 .5381  .2835 —0.062 .4297 3646  0.072 3982 4313 0.125  .4149
3690 —0.044 5384  .2921° —0.090 4318 3654 0.092 3984  .4321 0.113 4151
3822 —0.050 5417 2928 —0.115 .4320 3661 0.086 398  .4329 0.105  .4153
3833 —0.029 .5419  .2936 —0.058 4322 3668 0.090 3988  .4337  0.100  .4155
3843 —0.029 5422 .3083 —0.068 4359 3677  0.097 3990  .4352  0.123 4159
3853 —0.061 5424  .3090 —0.060 .4360 3686  0.096 3992 4361 0.109 4161
3864 —0.061 5427  .3096 —0.100 .4362 3694  0.090° 3994 4368 0.113  .4163
3886 —0.029 5433 3171 —0.109 4381 3818 0.081 4025  .4521 0.121  .4201
3897 —0.040 5435 3178 —0.091 4382 3827  0.084 4028 4556  0.113 4210
3908 -—0.029 .5438  .3184 —0.086 .4384 ' 3835 0.090 .4030 4566 0.102 4212
3919 —0.029 5441 3272 —0.069 4406 3843 0.081 4031 4574 0.098 4214
3278 —0.080 .4407 3850  0.089 4033 4582  0.106  .4216

244 2300 3456 —0.093 4452 3857 0.088  .4035 4590 0.087 4218

3308 —0.066 4441 3461 _g084 4453 3864 0.096 4037 4598  0.082  .4220
3312 -0.063 4442 3665 _q12 4503 3872 0.86 4039 4607 0077 4222
3320 —0.049 4444 5009 0069 4505 4080 0.088 4091 4614 0.075 4224
3548 —0.047 4501 3677 0093 4507 4087 0072 4093 4903  0.141 4296
3556 —0.032 4503 3048 _.051 4550 4095 0.079 4094 4911 0.138 4298

244 2307 3862 —0.054 4553 4102 0.083 4096 4919  0.138  .4300

3869 —0.055 2058  .3949 —0.048 4575 4112 0072 4099 4927 0.142 4302
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Table 11 — continued Table 11 — continued

J.D.ber, Am Phase J.D .het. Am Phase J.D.pet. Am Phase J.D.per. Am Phase
4935  0.101 4304 3209  0.109 .8661 3773 0.101 .0810 \.2887 0.057 .0343
4944 0.148 4306 3218 0.112 .8662 3954  0.106 .0855 2894  0.063 .0344
5337 0.119 4404 3230 0.104 .8665 2906  0.060 .0347
.5344  0.097 .4406 3240  0.110 .8667 244 1148 2921 0.060 .0351
5351 0.121 4408 3250 0.100 .8670 4638 0.124 .8503 2927  0.075 .0352
.5359  0.098 4410 3366  0.109 .8699 4646  0.108 .8505 2934 0.078 0354
5514 0.077 4449 - 3376  0.113 .8701 4652 0.120 .8507 2940  0.084 0356
.5522  0.088 4451 .3386  0.108 .8704 4659  0.111 .8508 2947  0.077 0358
5529 0.106 4452 3395  .0.109  .8706 4655 0.105  .8510 2953 0.088  .0359
.5537  0.109 4454 3404 0.102 .8708 4813 0.125 .8547 2959  0.082 0361
.5544  0.103 4456 3411 0.101 .8710 4826 0.114 .8550 2966  0.087 .0362
.5552 0.104 4458 .3473 0.110 .8726 4832 0.120 .8552 2973 0.085 0364
.5561  0.105 4460 3484 0.102 .8728 .4838 0.123 .8553 2980  0.086 0366
.5568 0.116 4462 3494 0.099 .8731 4845  0.102 . .8555 3569  0.120 0513
5575 0.108 4464 3502 0.128 .8733 4852 0.113 .8556 3584  0.113 0517
.5690  0.093 4493 3511 0.120 .8735 14935 0.118 .8577 3591 0.112 0518
5700  0.087 4495 3522 0.116 .8738 4942 0.114 .8579 3597  0.114 0520
5707 0.096 4497 3530 0.115 .8740 4948  0.116 .8581 3604 0.119 0522
5716  0.106 4499 3539 0.134 .8742 4954 0.107 .8582 3611 0.116 0523
5722 0.104 4501 3550  0.128 .8745 4960 0.114 .8584 3617  0.116 0525
5729  0.088 4502 3654 0.114 8771 3623 0.117 0526
5735 0.098 4504 3666 0.130 8774 244 1152 3630 0.120 0528
5743 0.102 4506 3674 0.127 8776 3491 0.118 .8204 3626 0.123 0530
5757 0.094 4510 .3682  0.105 .8778 3498 0.121 .8206 3643 0.117 0531
.5764  0.108 4511 3691  0.108 .8780 3559 0.109 8221 3700  0.100 0545
5773 0.120 4513 3702 0.124 .8783 .3566 0.123 8223 . 3707 0.108 0547
.5797  0.102 4519 3709  0.119 .8784 3574 0.119 .8225 3714 0.118 0549
.5805  0.129 4521 3718 0.115 .8787 .3580 0.115 .8226 3720  0.123 0550
5813 0.095 4524 3728  0.114 .8789 .3587  0.118 .8228 3725  0.128 0552

3834 0.099 .8816 3696 0.124 .8255 3732 0.123 0554
243 8673 3841  0.121 .8817 3703 0.110 .8257 3739 0.118 .0555
2577 0.124 .8502 .3850  0.129 .8820 .3709  0.123 .8258 3746 0.117 0557
.2605 0.137 .8509 3858  0.124 .8822 3716  0.107 .8260 3752 0.119 0558
2612 0.127 8511 .3869  0.127 .8824 .3863  0.109 .8297 3758  0.124 0560
2620  0.116 .8513 3879  0.123 .8827 .3871  0.106 .8299 2764  0.119 0563
.2628 0.124 8515 .3889 0.118 .8829 3877 0.113 .8301 3780 0.108 0565
2636 0.123 .8517 .3897 0.114 .8831 3884  0.113 .8303 3798  0.112 0570
2709 0.109 .8535 4018  0.121 .8862 3891  0.127 .8304 3804 0.118 0571
2719 0.102 .8537 4025 0.114 .8863 3897  0.112 .8305 3811 0.115 0573
2729 0.109 .8540 14033 0.121 .8866 3903  0.107 .8307

3818  0.116 .0575

2737 0.115 .8542 4050 0.121 .8869 3910  0.097 .8308 3823 0.114 0576
2746 0.110 .8544 4060  0.125 .8872 3830  0.110 0578
.2754  0.105 .8546 4070 0.147 .8875 244 1217
.2764  0.109 .8548 4084  0.126  .8878 2714 - 0.005 .0299
.2854  0.127 .8571 4098  0.118 .8882 2727 0.007 .0303 2441218
2862  0.125 .8573 4107 0.139 .8884 2734 0.004 .0304 2519 0.121 2747
.2869  0.119 .8575 4122 0.132 .8887 2762 0.019  .0312 2534 0.126 2751
2877  0.124 .8577 4128  0.123 .8889 2774 0.025 .0314 2542 0.125 2753
.2886  0.123 .8579 4216 0.142 8911 2780  0.028 .0316 2552 0.126 2756
2894  0.126 .8581 4226 0.117 .8913 2787  0.023 .0318 2562 0.116 2758
3015 0.107 .8611 4236 0.124 .8916 2794 0.020 .0319 2572 0.115 .2761
3022 0.122 .8613 4246  0.135 .8919 .2814  0.029 .0324 2583 0.116 2763
3030 0.139 .8615 4256 0.121 .8921 .2821 0.030 .0326 2594  0.130 2766
3041 0.130 .8618 4265  0.128 .8923 .2827  0.034 .0328 .2631  0.127 2775
.3050  0.107 .8620 4273 0.109 .8925 2833  0.042 .0329 2641  0.120 2778
3064 0.120 .8623 4282 0.119  .8927 .2840  0.048 .0331 2654 0.125 2781
3077 0.115 .8627 4293 0.107 .8930 .2857  0.057 .0335 2664 0.119 2784
3086  0.114 .8629 14302 0.124 .8933 .2864  0.056 .0337 2675  0.118 .2786
3097 0.121 .8632 4312 0.128 .8935 2873 0.061 .0339 .2683  0.108 2788
3199 0.112 8657 2441141 .2880  0.060 .0341 2747 0.123 .2804
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Table 11 — continued : Table 11 — continued

J.D.pet. Am Phase J.D e Am Phase J.D et Am Phase J.D het. Am Phase
2754 0.124 .2806 4676  0.123 .3286 2906  0.107 1747 4029 0.127 .8027
2765 0.113 .2809 4683  0.127 3288 2915 0.117 7749 4037  0.117 .8029
2775 0.129 2811 4692 0.118 .3290 2938 0.122 7755 4044  0.123 .8031
2785  0.115 2814 4701  0.122 3292 2940  0.122 7756 4053 0.123 .8033
2796 0.117 2817 4706 0.121 3294 2947  0.117 7757 4061  0.132 .8035
2805  0.118 .2819 4714 0.122 3295 2955 0.123 7759 4078  0.117 .8040
2815 0.132 2821 4721 0.119 3297 2963 0.119 7761 4088  0.109 .8042
2824  0.118 2824 4727  0.121 3299 3038 0.121 7780 4096 0.114 .8044
2835 0.126 .2827 4733 0.115 .3300 3047 0.121 7782 4105 0.122 .8046
2847 0117 = 2829 4740 0.125 3302 3054 0.120 7784 4117 0.124 .8049
3208 0.124 2919 4747  0.124 3304 3073 0.119 7789 4138  0.125 .8055
3214 0.129 2921 4878  0.115 3336 3075 0.130 7789 4145  0.117 .8056
3220  0.130 2922 .4886  0.123 .3338 3102 0.124 7796

3417 0.125 2972 4894  0.126 3341 3111 0.114 7798 2441249

3439 0.108 2977 4902  0.123 3342 3120 0.124 .7800 2164 —0.468 .0058
3447  0.113 2979 4910 0.128 .3345 3130  0.110 .7803 2164 —0.466 .0063
3456 0.118 2981 4917  0.130 .3346 3139 0.113 7805 2190 —0.480 .0065
3465 0.119 2984 4925  0.139 .3348 3148 0.120 7807 2195 —0.461 .0066
3474 - 0.118 .2986 4933 0.127 .3350 3158 0.111 7810 2202 —0.447 .0068
3482 0.117 .2988 4940 0.118 .3352 3165  0.114 7812 2216 —0.472 .0071
3490 0.123 .2990 3174 0.124 7814 2222 —0.459 .0073
3499 0.125 2992 2441219 3181  0.119 7816 2229 —0.440 .0075
3534 0.131 .3001 4418  0.105 5718 3192 0.114 7818 2236 —0.421 .0076
3543 0.122 .3003 4431 0.109 5722 3199 0.114 .7820 2243 —0.441 .0078
3555 0.123 .3006 4437  0.104 5723 .3248 0.116 7832 2249 —0.447 .0080
3562 0.116 .3008 4445  0.109 5725 3251 0.128 7833 2256 —0.426 .0081
3571 0.125 3010 4450 0.075 5726 3258  0.120 7835 2270 -0.416 .0085
3579 0.120 3012 4457  0.071 5728 3267  0.122 7837 2277 -0.408 .0087
.3586  0.110 3014 .4464  0.073 5730 3274 0.126 .7839 .2282 -0.402 .0088
3592 0.109 3015 3292 0.118 7843 .2322 —0.386 .0098
3603 0.124 3018 244 1248 3302 0.121 7846 2329 —0.388 .0100
3610 0.134 .3020 2217 0.128 7575 3311 0.124 7848 .2336 —0.381 .0101
3659 0.118 .3032 2230  0.126 7578 3321 0.116 7851 2342 -0.375 .0103
3670 0.112 .3035 2236  0.137 .7580 3331 0.123 7853 - .2349 -0.386 .0105
.3678  0.119 .3037 2256 0.129 7585 3554 0.130 .7909 2356 —0.372 .0106
3686  0.121 .3039 2263 0.126 7586 3560 0.114 7910 2363 —0.359 .0108
3694 0.121 3041 2271 0.113 7588 3571 0.125 7913 .2369 -0.350 .0110
3702 0.122 .3043 2279 0.113 7590 3580 0.125 7915 2376 —0.343 0111
4115 0.118 3146 2288  0.112 7593 3588  0.127 7918 2419 —0.328 .0122
4131 0.114 3150 2376 0.117 7615 3595 0.119 7919 2418 —0.344 0122
4140 0.114 3152 .2386  0.120 7617 3605 0.123 7921 .2431 -0.308 .0125
4147  0.116 3154 2395 0.120 7619 3615 0.115 7924 .2437 —0.321 .0127
4156 0.117 3156 2403  0.118 7621 3635 0.124 7930 2444 —0.320 .0128
4163 0.130 3158 2412 0.121 7624 3643 0.121 7932 2452 -0.311 .0130
4170 0.121 .3160 2418  0.116 7625 3651 0.128 7933 © 2458 -0.300 .0132
4178  0.118 3162 2438  0.122 .7630 3660  0.137 .7935 .2465 —-0.291 .0134
4188  0.129 3164 2446  0.119 7632 .3670  0.117 7938 .2470 -0.296  .0135-
4374  0.107 3211 2456 0.117 7635 ©.3679  0.113 7940 2495 —0.273 .0141
4381  0.111 3212 2464 0.130 7637 3698  0.123 7945 2502 —0.268 .0143
4397  0.119 3216 2474 0.124 7639 3704 0.124 7946 2511 —0.288 .0145
4402  0.120 3218 2484  0.138 7642 3710  0.124 7948 2518 —0.270 .0147
4413 0.113 3220 2491 0.132 7643 3717 0.118 7950 2525 —0.280 .0149
4422 0.114 3222 .2499  0.123 7646 3724 0.130 7951 2532 —0.259  .0150
4430  0.126 3225 .2508  0.121 .7648 3731 0.126 7953 2538 —0.244 .0152
4438  0.115 3226 2519 0.120 7650 3747 0.121 7957 2545 —0.222 .0153
4444  0.114 3228 2529 0.127 7653 3755 0.118 7959 2549 -0.225 .0155
4458  0.120 3231 2536 0.116 7655 3967  0.118 .8012 2713 —0.153 .0195
4466  0.108 3234 2544 0.117 7657 3974 0.122 .8014 2718 —0.152 .0197
4472 0.117 .3235 2890  0.127 7743 3979 0.124 .8015 2740 —-0.148 .0202
4667  0.120 .3284 .2898  0.120 7745 3986  0.123 .8017 2748 —0.136 .0204
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Table 11 — contigued Table 11 — continued

J.D het. Am Phase J.D.her, Am Phase J.D hel. Am Phase J.D e, Am Phase
2756 —0.139 .0206 3770 0.113 .0459 4303 0.113 2312 .5235 0.114 2545
2763 —0.139 .0208 .3810 0.105 .0469 4310  0.107 2314 .5256 0.122 2550
2772 -0.139 .0210 .3817 0.113 .0471 4333 0.136 2320 .5263 0.130 2552
2782 -0.142 .0214 .3825 0.116 .0473 4337 0.142 2321 .5270 0.086 2554
2792 -0.125 .0216 .3834 0.110 .0475 4342 0.111 2322 .5291 0.102 2559
.2831 —0.102 10225 .3841 0.096 .0477 4349  0.070 2324 5299 0.129 2561
.2838 —0.088 .0227 .3849 0.102 .0479 4353 0.083 2325 .5306 0.124 2563
.2843 —0.089 .0228 .3857 0.126 .0481 4361 0.105 2327 5315 0.145 2565
2850 —0.100 .0230 4054 0.121 .0530 4367 0.078 2328 5322 0.097 2567
.2857 -0.109 .0232 4061 0.120 .0532 4385 0.103 2333 .5339 0.108 2571
.2863 —0.086 .0233 4067 0.098 .0534 4392 0.121 2334 .5345 0.107 2572
2871 —0.087 .0235 4075 0.108 .0536 4399  0.121 2336 5351 0.102 2574
2876 —0.087 .0236 .4082 0.111 .0537 .4404 0.117 2337 5358 0.095 2576
.2928 —0.055 .0249 .4090 0.114 .0539 4413 0.106 2340 .5365 0.128 2577
.2935 —0.063 .0251 4110 0.107 .0544 4442 0.076 2347 .5381 0.118 2581
2942 —-0.067 .0253 4118 0.097 .0546 4448 0.105 2348 .5387 0.135 .2583
.2949 —-0.057 .0254 4124 0.095 .0548 4454  0.130 2350 5394  0.108 2585
2956 —0.054 .0256 4133 0.126 .0550 4459 0.122 2351 .5406  0.108 2588
.2963 —0.062 .0258 4185 0.111 .0563 4467 0.112 2353 .5413 0.102 . .2589
2970 —0.046 .0260 4193 0.098 .0565 4475 0.105 2344 5419  0.109 2591
2977 -0.044 0261 4200  0.085 0567 .4497 0.117 2361 5426  0.117 2593
2985 —0.044 .0263 .4206 0.108 .0568 4505 0.118 2363 .5433 0.134 2594
3029 —0.035 0274 244 1461 4513 0.107 2365 5454 0.125 2600
.3036 —0.030 .0276 4987 —0.415 0077 4519 0.120 2366 5461 0.134 .2601
3045 —0.027 0278 5033 —0411 0088 4527 0136 2368 5467 0.123 2603
3052 —0.020 0280 5060 —0394 0095 4533 0144 2370 5474 0.123 2604
3060 —0.013 .0282 5067 —0.380 0097 4706 0.108 2413 .5481 0.112 .2606
3069  0.002 0284 5072 —0400 0098 4710 0153 2414 5492 0.127 2609
3077 —0.009 0286 5088 —0384 0102 4739 0132 2422 5515 0.134 2615
3085 —0.010 0288 5095 —0353 0104 4746 0133 2423 5522 0.129 2617
.3095 -0.002 .0291 5101 —0.348 0105 4815 0.137 .2440 5530  0.135 .2619
3106  0.007 .0294 5106 —0.363 0106 . 4822 0.131 2442 5537  0.090 2620
.3180 0.032 .0312 5113 —0.352 0108 .4829 0.131 2444 5544 0.143 2622
3203 0.027 .0318  s154 —0320 0119 4851 0146 2449 5556  0.122 2625
3213 0014  .0320 5161 -0322 0120 4857 0107 2451 5564  0.118 2627
3221 0.034  .0322 5168 —0.333  .0122 4954 0.095  .2475 5569  0.108  .2628
3285  0.062 0338  s248 —0264 0142 4961 0116 2477 5576 0.115 2630
3291 0.061 0340  s$276 —0254 0149 4969 0106 2478 5586  0.127 2633
3317 0055 0346 5335 _0221  0l64 4982 0.141 2482 5592 0118 2634
3324 0077 0348 5340 _0223 0165 4989 0140 2483 5599 0122 .2636
3332 0075 0350 $340 —0217 0167 4996 0.144 2485 5604 0.116 2637
3341 0.065 0352 5356 _0222 0169 5006 0.093 2488  .5621 0.110 2641
3351 0067 0355 5301 —0202 0170 5013 0129 2490 5626  0.136 2643
3378 0065 0362 5367 —0198 0172 5020 0109 2491 5635 0.133 2645
.3386 0.076 .0364 .5027 0.108 2494 .5642 0.138 .2646
3393 0.053 0365 2441487 5040  0.157 2496  .5649  0.104 2648
3400 0088 0367 4415 —0275 4850 5053 0.136 2499 5654  0.103 2650
3409 0077 0369 4426 —0.290 4853 5060 0102 2501  .5662 0.142 2651

3418 0074 0372 4439 0272 4857
3647 0.104 0429 4408 —0277 4863
3656 0.113 0431 4481 0313 4866
3677 0.113 0436 4493 0295 4869 5102 0.146 2512
3685 0.116 .0438 4506 —0306 3873

5109 0.122 2513 2441561
3692 0111 0440 4917 —0350 4875 5116 0102 2515 3772 0.088  .9450
4529 —0.316 4878

3699 0117 0442 - : 5160  0.095 2526 3778 0.092  .9451
2708 0.114 0444 4558 —0380 4886 5168 0.116 2528

3741 0113 0452 4370 —0398 4888 5176 0.138 2530 244 1572

3747 0117 0454 4981 —0.364 4891 5183 0.135 2532 3410 0.095  .6824
3756 0.116  .0456 244 1490 5190 0.115 2534 3416 0.120  .6825
3763 0.118 .0458 4294 0.128 2310 5196 0.121 2535 3425 0.150  .6827

.5067  0.100 .2503
.5074  0.082 .2505 244 1560
.5090  0.116 .2509 .4094  0.118 7033
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Table 11 — continued Table 11 — continued

JI.D.her. Am Phase J.D.per. Am Phase J.D het. Am Phase J.D et Am Phase
3470 0.094 6839  .4585 0.112 7117 2441593 4655 0112 .9567
3493 0.107  .6846 4592 0120  .7119 3185 0.095  .9200 4691 0113 .9576
3521 0.110  .6851 4599 0.130  .7121 3192 0115 .9201 4698 0.107 9577
3562 0.149 6862 4607 0.146  .7123 3197 0115  .9203 4705  0.120  .9579
3569 0.136 6864 4731 0.124 7155 .3233  0.103 9212 4712 0.122  .9581
.3639  0.116  .6881 4739 0.128  .7156 3241 0103 9215 4719 0.095 9583
3647 0.112 6883 4746 0151 7157 3248 0.072 9216 4726  0.100  .9584
3705 0.119  .6897 4777 0.089  .7165 3263 0.123 9219

3715 0142 .6900 4783 0152 7167 3276 0.122 9222 244 1602

3745 0103 .6907 4790  0.124 7168 3291 0.099 9226  .2809 0.110  .1576
3753 0121 .6909 4798 0.154 7170 3319 0121 .9233 2836 0.124 1583
3760 0.129 6911 4805  0.114 7172 3325 0.108  .9235 2842 0.103  .1585
3769 0.089  .6913 4833 0.157 7179 3330 0.089  .9236 2848  0.136  .1586
3854 0.110  .6935 4842 0.127 7181 3493 0130  .9276 2886  0.126  .1596
3882 0.110 6942 4850 0.093 7183 3533 0.100 .9286  .2893 0.116  .1598
3891 0.105  .6944 4858 0.103  .7185 3540 0.107  .9288 2899  0.091  .1599
3900 0.111  .6946 4866 0141  .7187 3549 0.100  .9291 2906  0.128  .1601
23955 0.125  .6960 4937 0133 .7205 3557 0120 9294 2913  0.135  .1602
3963 0.142  .6962 4944 0165  .7207 3946 0.132 9390 2946 0.113  .1611
3969 0.141  .6963 4952  0.151  .7209 3973 0132 .9396 2953 0.107  .1613
3977 0136  .6965 4961 0.142 7211 3981 0.143 9398~ 2966 0.141  .1616
4021 0125 .6977 .5010  0.160  .7223 3988 0.109 . .9400  .2973 0.119  .1618
4028 0113 .6978 5019 0.135 7225 4087 0.095  .9425 2979 0.119  .1619
4037 0.095  .6980 5144 0142 7257 4094 0.100  .9427 2986  0.118  .1621
4095 0152 .6995 5150 0.121 7258 4103 0.111  .9429 2993 _0.113 1622
4104 0.146  .6997 5157 0.140 7260 4110 0.083 9430 2999 0.114  .1624
4130 0.146 7004 5193 0.108 7269 4285 0122 .9474 3116 0.110  .1653
4139 0.150  .7006 5203 0.149 7271 4294 0.117  .9476 3124 0.118  .1655
4148 0136  .7008  .5212 0.145 7274 4328 0.144 9485 3134 0120  .1658
4156 0135 .7010 5221 0.138 7276 4335 0.129  .9487 3171 0130 .1667
4169 0129 7013 5298 0.159  .7295 4342 0114  .9489 3177 0.149 1669
4196 0.126  .7020 4351 0105  .9491 3185 0.125  .1670
4205 0142 7022 2441579 4367 0122 .9495 3192 0.119  .1672
4213 0123 .7024 2937 0.108  .4183 4373 0.126 9496  .3199  0.097 .1674
4221 0.131 ~.7036 2973 0.086  .4192 4380  0.129 9498 3208 0.109  .1676
4228 0.128 .7028  .2996 0.118  .4198 4388 0.117  .9500 3256 0.116  .1688
4237 0119 .7030 3003 0113 .4200 4407 0.089  .9505 3263 0.116  .1690
4245 0112 .7032 3025 0.104 4205 4446 0.136 9515 3270 0.105  .1692
4253 0139 .7034 3065 0.070 4215 4453 0.100  .9516 3277 0.095  .1693
4260 0.145 7036 3073 0.116 4217 4460 0120  .9518 3284 0.110  .1695
4346 0139 .7058 3081 0.088 4219 4466 0.119 9519 3290 0.094  .1697
4353 0.098  .7059 3088  0.129  .4221. 4472 © 0.094 9521 3297 0115 .1699
4362 0.149 7061 3095 0103 4222 4478 0125  .9523 3304 0.094  .1700
4371 0.149 7064 3112 0100 4227 4505 0.113 9529 3311 0.126  .1702
4410 0139 7074 3120 0102 4229 4512 0.108 9531 - .3318 0.118 .1704
4418 0107 .7075 3126 0.092 4230 4518 0.123 9532 3471 0.095 1742
4426 0131 .7078 3134 0.091 4232 - 4525 0111  .9534 3497 0.099  .1748
4435 0.130  .7080 3141 0140 4234 4531 0.139 9536 3503 0.105  .1750
4443 0114 7082 3209 0.110 4251 4538 0.117  .9537 3511 0106 .1752
4485 0.097  .7092 3216 0.104 4253 4544 0.111 9539 3519 0.100  .1754
4496 0.105  .7095 3225 0101 4255 4551 0.089  .9541 3527 0149 .1756
4505 0.110  .7097 3232 0117 4257 4558 0.099  .9542 3552 0127 1762
4514 0109 .7099 3261 0.106 4264 4565 0.091  .9544 3559 0.127  .1764
4524 0.098 7102 3268 0.125  .4266 4609  0.066  .9555 3565 0.130  .1765
4532 0114 7104 3275 0.142 4267 4618  0.138 9557

4542 0124 7106 3282 0120  .4269 4621 0.118 9558

4552 0.110  .7109 3290 0.115 4271 4627 0.089  .9560

4559 0131 7111 3300 0.097 4274 4634 0113 .9561

4568 0.107 7113 3310 0.095 4276 . 4641 0.105  .9563

4577 0137 7115 3316 0.096 4278 4648 0128  .9565
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Table 12. Observations in B colour made at Brno Observatory Table 12 — continued

J.D .pai. Am Phase J.D .het. Am Phase J.D et Am Phase J.D.per. Am Phase
243 8607 5001  0.073 4321 3161 0.107 .8648 4617  0.120 .8498
.3441 0.107 3931 .5009 0.062 4323 .3170 0.104 .8650 4772 0.128 .8536
3450  0.126 3934 .5018  0.069 4325 3182 0.119 .8653 4777 0.129 .8538
3458  0.122 .3935 5028  0.078 4327 3286  0.135 .8679 4784  0.128 .8540
3466  0.102 .3937 5118 0.117 4350 3295 0.122 .8681 4790  0.135 .8541
3482 0.118 .3941 5127 0.119 4352 .3304 0.106 .8683 4797  0.124 .8543
3591 0.101 .3969 5195  0.116 4369 3314 0.119 .8686 4885  0.146 .8565
3599 0.122 3971 5271 0.120 4388 3322 0.103 .8688 4895  0.153 .8567
3607  0.133 3973 5278  0.117 4390 3426 0.106 8714 4897  0.143 .8568
3615 0.134 3975 5406  0.124 4422 3433 0.117 .8715 4902 0.142 .8569
3623 0.137 .3977 .5416  0.115 4424 3445  0.120  .8719 14908  0.134 .8571
3743 0.120 .4007 5423  0.118 4426 3457 0.132 8722 4915  0.130 .8572
3752 0.114 4009 .5430  0.111 4428 3568 0.114 .8749 4922 0.122 8574
3759  0.144 4011 .5438  0.098 4430 3575 0.117 .8751 14973 0.143 .8587
.3766 0.097 4012 .5453 0.116 4434 .3584 0.111 .8753 .4980 0.123 .8589
3774 0.114 4014 5461 0.127 4435 3591 0.120  .8755 14986  0.129 .8590
3782 0.119 4016 5468  0.111 4437 3610  0.129 .8760 14993  0.121 .8592
3790 0.122 4018 .5603  0.125 4471 3619 0.121 .8762 14999  0.120 .8593
" 3930  0.107 .4053 5618  0.127 4475 .3633  0.110 .8765 .5006 0.133 .8595
3938 0.118 4055 5625  0.124 4477 .3758 0.115 .8797 .5013  0.128 .8597
3947  0.115 4057 .5632  0.105 4478 .3770  0.121 .8800
3959 0.112 .4060 .5639  0.111 4480 3779 0.124 .8802 244 1152
3966 0.108 4062 - 5646 0.114 4482 .3787 0.119 .8804 3536  0.128 .8215
3973 0.111 4064 .5653  0.123 4484 3784  0.119 .8806 3611 0.122 .8234
.3980 0.112 4066 5662  0.110 .4486 .3804 0.124 .8808 3618  0.133 .8235
.3987 0.118 4068 3814  0.132 .8811 3624  0.131 .8237
3996 0.109 4070 243 8673 3822 0.126  .8813 3637 0.122 .8240
14005  0.119 4072 2538  0.096 .8492 3922 0.158 .8838 3644  0.124 .8242
4013 0.118 4074 2545  0.102 .8494 . 3932 0.142 .8840 3650  0.123 .8244
.4021 0.117 4076 2555 0.091 .8496 .3943 0.142 .8843 .3657 0.122 .8245
4180  0.093 4116 2564  0.112 .8498 .3957  0.151 .8846 3664  0.114 .8247
4188 0.120 4118 2651  0.120 .8520 3964  0.155 .8848 3671 0.115 .8249
4195  0.121 4119 .2659  0.119 .8522 3972 0.141 .8850 3754 0.123 .8269
4205 0.114 4122 2668  0.128 .8525 3980 0.143 .8852 3761 0.113 .8271
4213 0.120 4124 .2676  0.120 .8526 3987  0.154 .8854 3767  0.124 .8273
4221 0.112 4126 2685 0.116 .8529 3997 0.155 .8856 3774 0.126 .8274
4229  0.128 4128 2696 " 0.120  .8532 14006  0.142 .8859 3781 0.116  .8276
.4237  0.103 4130 2782 0.123 .8553 4155  0.098 .8896 3788  0.117 .8278
4410 0.089 4173 .2789  0.109 .8555 4164  0.097 .8898 3794 0.122 .8279
4424 0.105 4177 .2800 0.115 .8557 4172 0.140 .8900 .3801 0.117 .8281
4432  0.083 4179 .2809  0.118 .8560 4182 0.160  .8902 .3807 0.114 .8283
4440  0.067 4181 2816 0.117 .8561 4192 0.135 .8905 .3814  0.115 .8284
4449  0.081 4183 2823  0.119  .8563 4200 0.120  .8907 .3820 0.115 .8286
4457  0.077 4185 2832 0.115 .8566 4327  0.163 .8939 .3828 0.121 .8288
4466 0.068  .4187 2845  0.119  .8569 4340  0.151 .8942 3834  0.118 .8289
4475  0.066 4189 2925 0.131 .8589 4348  0.137 .8944 .3840  0.098 .8291
4484  0.093 4192 2932 0.125 .8590 4358 0.139  .8946 .3847  0.101 .8293
14492 0.107 4194 2943 0.113 .8593 4369  0.136 .8949 3933 0.110 8314
4512 0.096 4199 .2950 0.106 .8595 4383 0.145 .8953 .2952 0.088 .8319
4677 0.134 4240 .2958 0.110 .8597 4393 0.134 .8955 .3966 0.107 .8322
4685 0.128 4242 .2966 0.116 .8599 ' .3980 0.097 .8326
.4693 0.115 4244 2973 0.120 .8601 244 1141 . -
4702 0.109 4246 2980 .0.115 .8602 .3863 0.123 .0832 244 1217
4709 0.120 4248 .2989 0.104 .8605 .3933 0.111 .0850 2714 —-0.008 .0299
4716 0.114 4250 .3001 0.095 .8608 2727 0.008 .0303
4788 0.096 4267 .3073 0.118 .8621 2441148 2734 0.038 .0304
4797 0.101 4270 .3080 0.111 .8622 4578 0.116 .8488 2762 0.039 0311
.4805 0.090 4272 .3089 0.109 .8625 4595 0.124 .8492 2774 0.047 .0314
4987 0.075 4317 3145 0.123 .8644 4604 0.120 .8495 .2780 0.046 .0316
14993 0.075 4319 3152 0.124 .8645 4611 0.125 .8496 .2787 0.035 0318
193

© Astronomical Institute of the Slovak Academy of Sciences ¢ Provided by the NASA Astrophysics Data System



Table 12 — continued

Table 12 — continued

J.D .pet. Am Phase J.D .pet. Am Phase ~ J.D.per. Am Phase J.D.per. Am Phase
2794 0.044 0319 2572 0.129 2761 4402 0.110 3218 2491 0.122  .7643
2814 0.041  .0324 2583 0.128 2763 4413 0.134 3220 2499 0.125 7645
2821  0.050  .0326 2594  0.138 2766 4422 0121 3222 2508  0.130  .7648
2827  0.068  .0328 2631 0131 2775 4430 0.134 3225 2519 0.123  .7650
2833 0.071  .0329 2641  0.142 2778 4438 0.125 3226 2529 0.128 7653
2840  0.067  .0331 2654  0.130  .2781 4449 0.132 3229 2536 0.136 7655
2857  0.067  .0335 2664 0.132 2784 4458 0117 3231 2544 0.128 7657
2864  0.064  .0337 2675 0.120 2786 4466 0.109 3234 2890  0.124 7743
2873 0.068  .0339 2683 0.122  .2788 4472 0.118 3235 2898  0.129  .7745
2880 0.062  .0341 2747 0.138 2804 4667  0.127 3284 2906 0.132 7747
2887  0.061  .0343 2754 0.132  .2806 4676 0.126  .3286 2915 . 0.139 7749
2894  0.075  .0344 2765  0.117  .2809 4683  0.131  .3288 2938 0.141 7755
2900  0.069  .0346 2775 0.136 2811 4692 0.132 3290 2940  0.147 7756
2906 0.075  .0347 2785 0.137 2814 4701 0.128 3292 2947 0145 7757
2921 0.080  .0351 2796 0.119 2817 4706 0.125 3294 2955 0.126 7759
2927 0.076  .0352 < 2805 0.127  .2819 4714 0.113 3295 2963 0.131  .7761
2934 0.087  .0354 2815  0.138 2821 4721 0116 .3297 3038 0.127  .7780
2940  0.080  .0356 2824 0.130  .2824 4727 0.118 3299 3047 0.127 7782
2947 0.083  .0358 2835 0.119 2826 4733 0123 .3300 3054 . 0.141 7784
2953 0.085  .0359 2847  0.122 2829 4740  0.118  .3302 3073 0.137  .7789
2959 0.086  .0361 3208 0.140  .2919 4747 0.114 3304 3075 0.133  .7789
2966  0.089  .0362 3214 0121 2921 4878  0.109  .3336 3102 0.134  .7796
2973 0.085  .0364 3220 0.120 2922 4886  0.120  .3338 3111 0.121 7798
2980 0.089  .0366 3417 0.103 2972 4894  0.113 3341 3120 0.122  .7800
3569  0.115  .0513 3439 0.113 2977 4902 0.111 3342 3130 0.134 7803
3584 .0.113  .0517 3447 0.145 2979 4910  0.128  .3345 3139 ,0.133  .7805
3591 0.124  .0518 3456 0.128  .2981 4917 0.134 3346 3148 0.144 7807
3597 0.113  .0520 3465 0.119  .2984 4925  0.134 3348 3158 0.142 7810
3604 0.119  .0522 3474 0.142 2986 4933 0.132 3350 3165 0.138 7812
3611 0.123  .0523 3482 0.129  .2988 4940  0.124 3352 3174 0.140 7814
3617 0.120  .0525 3490 0.120  .2990 244 1219 3181 0.141  .7816
3623 0122 .0526 3499 0.135  .2992 4418 0109 5718 3192 0.0134 7818
3630 0.124  .0528 3534 0.130  :3001 4431 0.121 5722 3199 0.131  .7820
3636 0122 .0530 3543 0.120  .3003 4437 0111 5723 3248 0.121  .7832
3643 0.124 0531  ..3555 0.135  .3006 4445 0.124 5725 3251 o0.111 7833
3700 0.139  .0545 3562 0.124  .3008 4450 0108 5726 3258 0.125 7835
3707 0.124 0547 3571 0.125  .3010 4457 0097 5728 3267 0.131 7837
3714 0.117  .0549 3579 0.129 3012 4464 0.099 5730 3274 0.135  .7839
3720 0.123  .0550 3586 0.131  .3014 ' 3292 0.126 ,.7843
3725 0.126  .0552 3593 0.124 3016 244 1248 3302 0.126  .7846
3732 0132 .0554 3603 0.124  .3018 2217 0130  .7575 3311 0.149 + 7848
©.3739  0.121  .0555 3610 0.134 3020 2230 0.148 7578 3321 0.133 7851
3746 0.120  .0557 3659 0.123  .3033 2236 0.135 7580 3331 0.136 7853
3752 0.116  .0558 3670 0.127  .3035 2256 0.143 7585 3554 0.126  .7909
3758 0.111  .0560 3678  0.117  .3037 2263 0.126 - .7586 3560 0.123 7910
3764  0.112  .0562 3686 0.124 3039 2271 0.144 7588 3571 0.128 7913
3780  0.128  .0565 3694 0132 .3041 2279 0.128  °.7590 3580 0.139  .7915
3798 0417 .0570 3702 0.136  .3043 2288  0.128  .7593 3588 0.115 7917
3804 0.133  .0571 4115 0123 3146 2376 0.175 7615 3595 . 0.121 7919
3811 0.123 0573 4131 0130 3150 2386 0.130 7617 3605 0.126 7921
3818 0.120  .0575 4140 0129 3152 2395 0.130 7619 3615 0.135 7924
3823 0.121  .0576 4147 0134 3154 2403 0.125  .7621 3635 0137 .7929
3830 0.113  .0578 4156 0.120 3156 2412 0129  .7624 3643 0.123 7931
4163 0.114 3158 2418 0.140  .7625 3651 0.116  .7933

244 1218 4170 0.127 3160 2438 0.138 7630 3660 0.132 7935
2519 0.138 2747 4178 0116 3162 2446 0.127 7632 3670 0.132 7938
2534 0.129 2751 4188  0.129 3164 2456 0.131  .7635 3679 0.143  .7940
2542 0.125 2753 4374 0122 3211 2464 0129 7637 3698 0.141 7945
2552 0.134 2756 4381 0127 3212 2474 0.127 7639 3704 0.155 7946
2562 0123 .2758 4397 0127 3216 2484 0.132 7642 3710 0.142 .7948
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Table 12 — continued

Table 12 — continued

J.D .per,

Am

Phase J.D.per, Am Phase J.D et Am Phase J.D .het. Am Phase

3717  0.139 7950 2545 -0.249 .0153 3699 0.113 0442 244 1487
3724 0.142 7951 2549 -0.243 .0155 .3708 0.113 .0444 4415 —0.300 4850
3731 0.132 7953 2713 -0.239  .0195 3741 0.111  .0452 4426 —0.281 4853
3738 0.132 7955 2719 —0.167 .0197 3747 © 0.125 .0454 4439 —().328 4856
3747 0.127 7957 2740 -0.161 .0202 .3756 0.113 0456 4468 —0.304 4863
.3755 0.111 .7959 2748 —0.141 .0204 .3763 0.131 .0458 4481 —0.338 4866
3967  0.135 .8012 2756 —0.146 .0206 3770 0.108 .0459 4493 —0.357 4869
3974 0.133 .8014 2763 —0.139 .0208 3810 0.120 .0469 4506 —0.342 4873
3979 0.134 8015 2772 -0.139  .0210 3817 0.112 0471 4517 -0.367 4875
.3986 0.131 .8017 2782 —0.124 .0213 .3825 0.114 .0473 4529 -0.357 4878
.4029 0.130 .8027 2795 -0.123 .0216 .3834 0.129 .0475 4558 —0.366 4886
.4037 0.147 .8029 2831 -0.132 .0225 .3841 0.131 .0478 4570 -0.417 4888
4044 0.151  .8031 2838 —0.099  .0227 3849 0.130  .0479 4581 —0.373  .4891

14053 0.121 .8033 2843 -0.105 .0228 .3857 0.105 .0481

4061  0.136 .8035 12850 —0.111 .0230 4054 0.114 .0530 244 1490
4078 0.146 .8040 .2857 -0.104 .0232 4061 0.124 .0532 4294 0.122 2310
4088 0.130 .8042 2863 -—0.114 .0233 .4067 0.122 .0534 4303 0.117 2312
.4096 0.127 .8044 .2871 -0.096 .0235 4075 0.118 .0536 4310 0.098 2314
2876 —0.084  .0236 4082 0.109  .0537 4333 0.133 2320
244 1249 2928 —0.061 .0249 14090  0.097 .0539 4337 0.148 2321
2164 -0.493 .0058 2935 -0.058 .0251 44110  0.118 .0544 4342 0.125 2322
2184 —0.466 .0063 .2942 -0.050 .0253 4118  0.095 .0546 4349  .0.123 2324
2190 -0.461  .0065 2949 —0.044 0254 4124 0.094 0548 4353 0.123 2325
2195 —0.457  .0066 2956 —0.057  .0256 4133 0110  .0550 4361 0.136 2327
2202 —0.441 .0068 2963 —0.052 .0258 .4185 0.115 .0563 4367 0.132 2328
2216 —0.458 .0071 2970 -0:047 .0260 4193  0.130 0.565 4385 0.141 +.2333
2222 —0.463 .0073 2977 -0.039 .0261 .4200  0.087 0567 4392 0.126 2334
2229 -0.430 .0075 .2985 —0.040 .0263 .4206  0.086 .0568 4399  0.100 2336
2236 —0.436  .0076 3029 —0.018  .0274 4404 0.133 2337
2243 —0.435 .0078 .3036 —0.022 .0276 4413 0.121 2340 -
2249 —0.442 .0080 3045 -0.023 .0278 244 1461 4442 0.135 2347
2256 —0.449 .0081 3052 -0.011 .0280 14987 —0.449 .0077 4448  0.126 2348
2270 —0.452 .0085 .3060 —0.007 .0282 .5033 —0.401 .0088 4454 0.123 2350
2277 —0.427 .0087 .3069 0.005 0284 5060 —0.424 .0095 4459 0.136 2351
2282 —0.426 .0088 .3077 0.008 .0286 .5067 —-0.374 .0097 4467 0.134 2353
2322 —0.406 .0098 .3085  0.003 .0288 5072 —0.395 .0098 4475 0.124 .2355
2329 -0.390 .0100 .3095 0.006 .0291 .5088 —0.387 .0102 4497 0.136 2361
2336 —0.384 .0101 3106 0.048 .0294 5095 —-0.408 .0104 4505 0.131 2363
2342 —0.387 .0103 3190 0.021 .0312 5101 -0.392 .0105 4513 0.110 2365
2349 -0.386 .0105 .3203 0.053 .0318 5106 —0.365 .0106 4519 0.121 .2366
2356 —0.369 .0106 3213 0.047 .0320 5113 -0.360 .0108 4527 0.125 2368
2363 —0.361 0108 3221 0.064 .0322 5154 -0.335 0119 . 4533 0.127 2370
2369 —0.368 0110 3285 0.043 .0338 5161 —0.320 .0120 .4706 0.137 2413
2376 —0.360 0111 3291 0.070 .0340 5168 —0.329 .0122 4710  0.149 2414
2419 -0.357 .0122 3317 0.072 .0346 5175 —0.319 .0124 4739 0.164 2421
2418 —0.341 0122 3324 0.096 .0348 5182 —0.346 .0126 .4746 0.158 2423
2431 -0.352 .0125 3332 0.071 .0350 5189 —-0.304 .0127 4815  0.127 2440
.2437 -0.317 0127 .3341 0.101 .0352 5196 —0.326 0129 4822 0.118 2442
2444 —-0.317 0128 .3351 0.103 .0355 .5248 -0.279 .0142 14829  0.096 2444
2452 —0.316 0130 .3378 0.099 .0362 5258 —-0.263 .0145 .4851 0.131 .2449
2458 —0.312 0132 .3386 0.111 .0364 5265 —0.254 .0146 .4857 0.142 . 2451
2465 —0.307 0134 :3393 0.084 .0365 5276 —0.265 .0149 4954 0.132 .2475
2470 —0.296 .0135 :3400 0.117 .0367 5283 -0.229 .0151 14961 0.108 2477
2495 —0.281 .0141 3409 0.113 .0369 5290 -0.254 .0152 4969 0.126 2478
2502 —-0.287 0143 3418 0.129 .0372 .5335 -0.216 .0164 .4982 0.134 12482
2511 —0.283 .0145 .3647 0.132 .0429 5342 -0.224 0165 .4989 0.139 .2483
2518 —0.268 0147 3656 0.124 0431 .5349 -0.211 .0167 4996  0.135 .2485
112525 —0.269 .0149 3677 0.110 .0436 .5356 -0.216 0179 .5006 0.142 .2488
2532 -0.287 0150 .3685 0.101 .0438 5362 -0.175 .0170 5013 0.132 2490
2538 —=0.270 0152 .3692 0.103 .0440 5368 -0.216 0172 5020 0.127 .2491
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Table 12 — continued Table 12 — continued

J.D.het, Am Phase J.D et Am Phase J.D .t Am Phase JDubhwa =~ Am Phase
.5027  0.130 .2493 5642 0.142 2646 4410 0.136 7074 3120 0.099 4229
.5040 0.133 2496 .5649  0.120 .2648 4418  0.105 7075 3126 0.115 4230
5053 0.143 2499 5654  0.125 2650 4426  0.129 .7078 3134 0.116 4232
5060 0.128 2501 5662 0.097 2651 4435 0.127 7080 3141  0.126 4234
5067 0.127 .2503 4443  0.114 7082 3209 0.126 4251
5075 0.126 2505 244 1560 4485 0.116 7092 3216 0.082 4253
.5090 0.152 .2509 4094 0.124 7033 4496  0.097 7095 3225 0.113 4255
5102 0.134 2512 4505  0.133 7097 3232 0.123 4257
5109  0.142 2513 244 1561 4514 0.102 .7099 3261 0.132 4264
5116 0.099 2515 3772 0.123 .9450 4524 0.106 7102 3268  0.095 4266
5160  0.129 2526 3778  0.117 9451 4532 -0.138 7104 3275 0.118 4267
.5168 0.135 2528 4542 0.117 7106 3282 0.139 4269
5176 0.132 -.2530 2441572 4552 0.109 7109 3290 0.132 4271
5183 0.133 2532 3410 0.151 .6824 14559  0.116 7111 3300 0.122 4274
5190  0.126 2534 3416  0.119 6825 4568  0.087 7113 .3310 0.105 4276
5196 0.147 2535 3425 0.144 6827 4577  0.137 7115 3316 0.132 4278
5235 0.141 2545 3470  0.102 .6839 4585  0.100 117
..5256  0.134 2550 3493 0.138 .6845 4592 0.128 7119 2441593
5263  0.137 2552 3521 0.117 6851 4599  0.125 7121 3185  0.124 .9200
.5270 0.116 2554 3562 0.122 .6862 4607  0.127 7123 3192 0.130 .9201
5291 0.131 2559 3569  0.129 .6864 4731  0.124 7154 3197 0.143 .9203
.5299  0.115 2561 3629  0.124 .6881 4739  0.127 7156 3233  0.125 9212
5306  0.126 2563 3647  0.123 .6883 4746  0.138 7157 3241 0.114 9214
5315 0.116 2565 3705 0.134 .6897 4777 0.124 7165 .3248  0.102 9215
5322 0.113 2567 3715 0.143 .6900 4783  0.120 7167 3263 0.132 9219
.5339  0.131 2571 3745  0.106 .6907 4790  0.119 7168 3276 0.129 9222
5345  0.117 2572 3753  0.108 .6909 4798 0.124 7170 3291 0.128 .9226
5351 0.133 2574 3760  0.135 6911 .4805  0.120 7172 3319 0.120 9233
.5358 0.108 2576 3769  0.111 6913 14833 0.132 7179 3325  0.118 9235
.5365 0.136 2577 .3854  0.130 .6935 4842  0.128 7181 3330 0.118 9236
5381  0.120 2581 .3882  0.132 .6942 14850  0.106 7183 3493  0.135 .9276
5387 0.119 2583 .3891 0.105 .6944 4858 0.115 7185 .3533 0.123 .9286
5394  0.123 2585 .3900 0.139 .6946 4866  0.143 7187 3540  0.125 .9288
5106 0.137 2588 .3955  0.126 .6960 4937  0.138 7205 3549 0.119 9291
5413  0.123 2589 13963 0.125 .6962 4944 0.146 7207 .3557 0.138 9293
5419  0.126 2591 3969 0.129 6963 4952 0.134 7209 3946 0.127 9390
5426  0.128 2593 3977 0.120 6965 4961  0.141 7211 3973 0.126 9396
5433 0.125 2594 4021 0.133 6976 5010 0.132 .7223 .3981 0.133 .9398
5454  0.130 2600 4028  0.130 6978 .5019  0.140 7225 .3988  0.103 .9400
5461 0.0136  .2601 4037 0.108 .6980 5144 0.142 7257 .4087 0.123 9425
5467 0.131 2603 4095  0.124 .6995 5150 0.129 7258 4094  0.116 .9427
5474 149 2604 4104  0.129 6997 5157 0.125 7260 4103 0.118 .9429
5481  0.108 2606 4130  0.128 .7004 5193 0.124 7269 4110 0.107 9430
5492  0.134, .2609 4139 0.144 .7006 .5203  0.151 7271 4285  0.123 .9474
5515  0.151 2615 4148  0.136 7008 5212 0.140 7274 - 4294 0.134 9476
5522 0.105 2617 4156 0,138 7010 5221 0.149 7276 4328 0.136 .9485
5530 0.114 2619 4169  0.114 7013 .5298  0.130 7295 4335  0.113 .9487
5537  0.114 2620 4196  0.139 .7020 : 4342 0.112 9489
5544  0.129 2622 4205  0.124 7022 244 1579 4351 0.117 9491
5556 0.137 2625 4213 0.118 7024 2937  0.084 4183 4367  0.123 9495
5564 0.132 2627 4221 0.120 7026 2973 0.093 4192 4373  0.133 9496
5569  0.120 2628 4228 0.134 7028 2996  0.137 4198 .4380 0.116 9498
5576 0.112 2630 4237 0.128 7030 .3003 0.117 .4200 4388 0.126 .9500
5586  0.155 2633 4245 0.133 7032 3025  0.126 4205 4407  0.117 9505
5592 0.134 2634 4253 0.136 .7034 3065  0.135 4215 4446  0.127 9515
5599  0.132 2636 4260  0.135 7036 3073 0.124 4217 4453 0.120 9516
5604  0.090 2637 4346  0.126 7058 .3081 0.108 4219 4460  0.126 9518
5621 0.102 2641 4353 0.116 .7059 .3088  0.131 4221 4466  0.116 9519
5626  0.118 2643 4362 0.145 7061 3095  0.118 4222 4472 0.123 9521
5635 0.134 2645 4371 0.140 7064 3112 0.119 4227 4478  0.120 9523
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Table 12 — continued

Table 13 — continued

J.D bt Am Phase J.Dher, Am Phase J.D.her. Am Phase J.D.per. Am Phase
4505  0.114 9529 2953 0.133 .1613 4497 -0.071  .2359 5426 —0.062 .2592
4512 0.125 9531 .2966  0.150 .1616 4504 —-0.074 .2362 5433  -0.059 .2594
4518  0.131 9532 2973 0.133 .1618 4513 —-0.049 2363 .5454 -0.003 .2599
4525  0.136 9534 2979 0.129 .1619 4519  -0.058 .2365 5461 -0.044 2601
4531 0.119 9536 2986  0.136 1621 4527 —-0.056 .2367 5467 —0.074  .2602
4538 0.113 9537 2993 0.124 1622 4533 —0.050 .2369 .5474 -0.037 .2604
4544 0.123 9539 2999  0.136 .1624 4705 —0.038 2412 .5480 -0.034 .2606
4551 0.133 9541 3116 0.126 .1653 4710 -0.036 .2413 5492 -0.066 .2608
4558  0.124 9542 3124 0.133 1655 4739 -0.055 2420 - 5515 -—0.036 .2614
4565  0.110 9544 3134 0.119 1658 4746 —0.028 2422 5522 -0.056 .2616
4608  0.107 9555 3171 0.108 .1667 4815 —0.057 .2439 5530 -0.051 .2618
4618  0.132 9557 3177 0.111 .1669 4822 —0.057 .2441 5537 -0.041 2620
4621 0.102 9558 3185  0.129 .1670 4829  —0.050 .2443 5544 —0.053 2621
4627  0.121 9560 3192 0.133 1672 4851 —-0.039  .2448 5556 —0.046 2624
4634 0.128 9561 3199 0.123 .1674 ,-4857  —0.059 2450 5564 -0.049 2626
4641  0.111 9563 .3208  0.120 .1676 4954  —0.030 .2474 5569  -0.054 2628
4648  0.114 9565 3256 0.125 .1688 4961 —0.045 2476 5576 —0.049  .2629
4655  0.111 9567 3263 0.118 .1690 4968 —0.035 .2478 5586 —0.049 2632
4691 0.125 9576 3270 0.131 1692 4982  —0.055 .2481 5592  —0.041 .2633
4697  0.130 9577 3277 0.131 .1693 4989 —0.049 .2483 5599 —0.065 .2635
4705  0.125 9579 3284 0.124 .1695 4996 —0.049 2484 5604 —0.059 .2636
4712 0.128 9581 3260 0.101 - .1697 .5006 —0.050 .2487 5620 —0.054 .2640
4719 0.130 .9583 3297 0.136 .1699 5013 —0.057  .2489 5626  —0.068 .2642
4726 0.124 9584 3304 0.126 .1700 .5020 —0.051 .2490 5634  —0.047 2644
3311 0.48 1702 5027 —0.061 2492 5641 -0.034 2645
244 1602 3318 0149 1704 5040 -0.054 2495 5648 —0.040 2647
2809 0118 1576 3471 0122 1742 5053 —0.020 2499 5654 —0.052 . 2649
2836 0123 1583 3497 0121 1748 5060 —0.049 2500  .5662 —0.066 2651
2842 0105 1585 3503 0107 1750 5067 —0.043 2502
2848 0138 1586 3511 0110 1752 5074 -0.028 .2504 244 1560
2886 0.117 .1596 3519 0.132 1754 5089  —0.044 2508 14094  -0.040 .7033
2893 0.130 1598 3527 0.137  .1756 5102 —-0.055 2511
2899 0110 1599 3552  0.152  .1762 5109 —0.049 2513 2441561 :
2906  0.136 1601 3559  0.128 1764 5116 —0.054 2514 3772 -0.037  .9449
2913 0.130  .1602 3565 0.144 1765 5160 -0.050 2525  .3778 -0.036 .9450
2946  0.119  .1611 5168 —0.057 2527
5176 —0.051 2529 244 1572
5183 —0.051 .2531 .3410 -0.035 .6823
Table 13. Observations in U colour made at Brno Observatory ;igg _gggi ::gi 33;2 :ggg? gg;g
JDs Am  Phase  J.Dsy  Am  Phase 5236 —0.040 2544 3470 -0.077 .6838
5256 —0.048 .2549 3493  —0.058 .6844
244 1487 4333 -0.054 .2319 5263 —0.047 2551 3520  —0.045 .6845
4414 —0.320 .4849 4338 -0.055 .2320 .5270  —0.041 .2553 3562 -0.025 .6861
4426 . —0.393 4852 4342 -0.059 .2321 5291  —-0.064 .2558 .3569 —0.050 .6863
4439  -0.415 4855 4349 -0.054 2323 .5298  —0.056 .2560 .3638 —0.040 .6880
4468 —0.335 .4862 4353  -0.042 2324 .5306 —0.049 2562 .3647 —0.093 . .6882
4480 —0.346  .4865 4360 -—0.041 .2326 5315 —0.065 .2564 3705  —0.060 .6897
4493 —-0.351 4868 4367 -0.033 .2327 5322 -0.069 .2566 3715 —0.049 6899
4505 —0.351 4872 4385 -0.032 .2332 5339 -0.052 .2570 3745 —0.072  .6907
4517 -0.362  .4875 4392 -0.043 2334 5345  —0.064 2472 3753 —0.081 .6909
4529  -0.353 4878 4300 -0.053 .2335 .5350 —0.056 .2573 .3760  —0.060 .6910
4558 —0.459 © .4885 4403 —0.056 .2336 .5358 —0.062 .2575 .3769  —0.058 .6913
4570 —0.470 4888 4412 -0.029 .2339 5365 —-0.055 .2577 .3854  —0.048 .6934
.4581 —0.478 4891 . .4442  —0.048 2346 .5381 —0.016 .2580 .3882  —0.022 .6941
4448 -0.054 .2348 .5387 —0.029 2582 .3891  —0.032 .6943
244 1490 4454  —-0.054 .2349 5394 —-0.033 2584 .3900 —0.068 .6945
4294  —0.048 .2309 4459  —-0.045 .2350 5406 —0.004 .2587 3954 —0.045 .6959
4303 -0.079 2311 4467 -0.056 .2352 5412 —0.041 2588 3963  —0.053 .6961
4309  —0.055 .2313 4475  —-0.045 .2354 5419 —0.055 2590 3969 —0.047  .6963
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Table 13 — continued

Table 13 — continued

J.D e, Am Phase J.D.a. Am Phase J.D .. Am Phase J.D e, Am Phase
3977 -0.079  .6965 .4961 -—0.038 .7210 3973 —0.051  .9395 244 1602

4021 -0.045 .6975 5010 -0.072 .7222 3981 -0.044 9398 2808 —0.058 .1576
4028 -0.030 .6977 5019 —-0.067 .7225 3988 —0.043 .9399 2835 —-0.026 .1682
4036 -0.028 .6979 5144  —-0.047 .7256 4086 -—0.061 .9424 2842 —-0.055 .1584
4095 -0.088 .6994 5150 -0.026 7257 4094 —-0.066 .9426 2848 —0.046 .1585
4104  —0.064  .6996 5157  —0.032  .7259 4102 —0.067 9428 2886 —0.064 .1595
4130 -0.040 .7003 5193 —-0.065 .7268 4110 -—-0.058 .9430 2893 —-0.024 .1597
4138 -0.046 .7005 5202 -0.050 .7270 4285 —0.067 .9473 2899 -0.035 .1598
4148  —0.040 .7007 5212 —-0.054 7273 4294 —0.063 .9475 2906  —0.002 .1600
4156 -0.048 .7009 5220 -—-0.047 7275 4328 -—0.035 .9484 2913 —-0.041 .1602
4169 -0.072 = .7012 5298 -0.075 .7295 4335 —0.047 .9486 2946  —-0.027 .1610
4196 -0.051 .7019 4342 —-0.063 .9488 2953 —-0.012 .1612
4204 —0.058 7021 244 1579 4350 —0.040 .9490 2966 —0.010 .1615
4213 —-0.044 .7023 2937 -0.013 4182 4367 —0.052 9494 2973 —-0.025 1617
4220 —0.048 .7025 2973 -0.092 4191 4373 —0.067 .9495 2979  —0.008 .1618
4228 -0.060 .7027 2996 —0.032 4197 4380 -—-0.071 .9497 2986 —0.006 .1620
4237 -0.057 .7029 .3003 -0.057 .4199 4388 —0.047 .9499 2992 —-0.002 .1621
4245 -0.056 .7031 3025 —0.053 4204 4406 —0.028 .9504 2999 —-0.004 .1623
4252 —0.054 .7033 3065 —0.016 .4214 4446  —0.053 9514 3116  —0.055 .1652
4260 -—-0.042 .7035 3073 -0.029 4216 4453  —-0.057 .9515 3124 —-0.063 .1654
4346 —0.057 .7057 3081 -0.047 4218 4450 -0.040 .9517 3133 —-0.070 .1657
4353 -0.047 .7058 .3088 —0.088 .4220 4466 —0.054 9519 3171 —0.033  .1666
4362 —0.049 .7061 3095 -0.010 4222 4471  -0.057 .9520 3177 -0.037 .1668
4371 —-0.054 .7063 3112 —0.057 4226 4478 -0.056 .9522 3185 -—0.040 .1670
4410 -0.015 .7073 3120 —0.064 .4288 4506  —0.044 9529 3192 —0.062 .1671
4418 —0.066 .7075 3126 —0.055  .4229 4511 -0.036 .9530 3199 —0.065 .1673
4426 —0.046 .7077 3133 -0.061  .4231 4518 —0.043 .9532 .3208 -0.052 .1675
4435 -0.037 .7079 3140 -0.052 .4233 4525  —0.049 9533 . 3256 —0.053 .1687
4443 —0.053  .7081 3209 —0.048 .4250 4531  ~0.057 .9535 3263  —0.028 .1689
4485 —0.049 .7091 3216 —0.067 .4252 4538 -0.029 .9537 3270 —-0.047 .1691
4496 —0.090 .7094 3225 —-0.064 4254 4544 -0.053 .9538 3276 —0.052  .1692
4505 —0.046 .7096 3231 —-0.074 .4256 4551  —0.044 9540 3284 —0.042 .1694
4514 -0.057 .7099 3261 —0.032 4263 4558 -0.076 .9542 3290 —0.036 .1696
4524 -0.055 .7101 3268  —0.072  .4265 4565 —0.074 9543 3297  —-0.044 .1698
4532 —0.025 .7103 3275 —0.074 4267 4608 —0.045 9554 3304  —0.034 .1699
4542 -0.058 .7106 3282  =0.037 .4268 4618 —0.067 .9556 3311 —0.025 .1701
4552 —0.071 .7108 3290 —0.080 .4270 4620  —0.072  .9557 3318  -0.037 .1703
4558 —0.055 .7110 3299 —-0.056 4273 4627 -0.051 .9559 3471 —-0.062 .1741
4568  —0.032 7112 3310 —0.070 .4275 4634  —0.070 .9561 3497 -0.012 .1748
4577  —0.024 7114 3316 —0.054 4277 4641  —0.055 .9562 3503 —0.000 .1749
4585 —0.038 .7116 4648 —0.054 .9564 3511 -0.073 .1751
4592 —0.017 7118 244 1593 4654  —0.050 .9566 3519 —0.066 .1753
4599 -0.027 .7120 3185 —0.028 .9199 4691  —-0.050 .9575 3527 -0.035 .1755
4607  —0.027 7122 3191 —0.053  .9200 4698 —0.068 .9577 .3552  —0.003 .1761
4731 —0.042 7153 3197 —0.024 9202 4705 —0.045 .9578 .3558 —0.008 .1763
4739 -0.025 7155 3233 —0.007 .9211 4712 —0.056  .9580 3565 —0.070  .1765
4746 —0.059 7157 3241 —0.053 9213 4719 —0.053 -.9582

4777 —-0.042 7164 3248 —0.045 .9214 4726 —0.050 .9584

4783 —0.066 .7166 3263 —0.058 9218

4790  —0.053 7167 3276 —0.046 9221

4798  —0.046 .7169 3291 —0.055  .9225

4805 -0.076 .7171 3319 —-0.067 .9232 .

4833 —0.089 .7178 3325 —0.062 .9234 7. Conclusions

4842 —0.044 7180 3330 —0.054 .9235

ﬁgg 'g‘gjg ;:zi ;‘5“2 ’33% g;;g As mentioned above we suspected first MY Cyg
4366 —0036 7186 3540 —0.048 9287 to be an Algol-type systefn .Wlth the metallic-line
4937 —0.062 7204 3549 —0.046 .9240 spectrum, but when admitting the newly proved
4944 —0.060 7206 3558 —0.041 9292 four-day period for it the situation whole concep-
4952 —0.058  .7208 3946 —0.045 9389 tion changed. From the new point of view the
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system consists of two equal bodies whose sizes lie
deep below Roche limit and the mass exchange
between them is absent, at least at present. The
photometric observations support such a conclu-
sion to a great extent. The components seem to be
moderately evolved main sequence stars of the
spectral type F2 IV—V.

Thanks to well determined photometric as well
as spectroscopic solution the geometrical proper-
ties of the system are satisfactorily known. There
remain, however, important astrophysical prob-
lems that might be advantageously solved in this
binary. The most interesting feature is the metalli-
cism well expressed in both components, its con-
nection with the rotational velocity of the stars and
with other astrophysical parameters; it would be
good to have also the precise quantitative analysis
of the stellar atmospheres of the stars. Perhaps it
might also be interesting to compare the effective
temperatures derived in this paper with those ob-
tained on the basis of spectroscopic data. All these
problems call for further spectroscopic investiga-
tions especially for those with high dispersion spec-
trographs.

Some our results were published as the short
communication recently (Tremko et al., 1976).
The results of Williamon (1975) which were pub-
lished at the same time agree well with our compu-
tations.
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FOTOELEKTRICKA FOTOMETRIA
TESNEJ DVOJHVIEZDY MY Cyg

J. TREMKO

Astronomicky tstav Slovenskej akadémie vied,
Skalnaté Pleso, Ceskoslovensko

J. PAPOUSEK a M. VETESNIK

Astronomicky ustav Univerzity J. E. Purkyné,
Brno, Ceskoslovensko

Fotografické pozorovania ukazali, Ze ide o sﬁs.tavu, kde
sekundarna zlozka vyplituje Rocheovu medzu. Také siistavy st
vhodné na Stidium modelov s prenosom hmoty medzi zlozka-
mi. Preto sa stala MY Cyg stredom pozornosti vyskumu zakry-
tovych dvojhviezd.

Dal§fm stimulom nd$ho vyskumu bola skutoénost, e MY
Cyg sa klasifikuje ako hviezda s ¢iarami kovov. Tesné dvoj-
hviezdy s €iarami kovov ndm mozu poskytnit viac informacii
na Stidium problému vyskytu kovov v atmosférach hviezd,
pretoZze umoZiiuji priame uréenie hmoty, priemerov a gravi-
tacného zrychlenia na povrchu hviezd. Popper (1971) skimal
Styri tesné dvojhviezdy s ¢iarami kovov v spektre, medzi nimi
i sistavu MY Cyg: Jeho zavery o MY Cyg sa zakladaja iba na
malo presnych fotografickych pozorovaniach a vo svojom
¢lanku vyjadruje potrebu presnej fotometrie.

MY Cyg je tazkym problémom pre fotometriu, pretoze jej
periéda sa priblizne rovna celistvému ndsobku dni. Svetelné
krivky z fotografickych pozorovani publikoval Wachmann
(1948) a Gaposkin (1953). Obe série pozorovani ukazuji maly
pokles jasnosti vo faze, kde sa ocakavalo sekunddrne mini-
mum. Proti redlnosti tohto efektu argumentoval Popper (1971)
a naSe pozorovania ho tieZ nepotvrdili. Po roku 1953 existuji
iba sporadické pozorovania tejto sistavy.

V obdobi od roku 1964 do roku 1974 sa na Astronomickom
Observatériu na Skalnatom Plese a Observatdriu Univerzity
v Brne ziskalo viac ako 6600 fotoelektrickych pozorovani.
Fotoelektricky fotometer Astronomického Observatdria na
Skalnatom Plese bol instalovany na 60 cm zrkadlovom dale-
kohlade. Udaje o fotoelektrickom fotometri a jeho vlastnos-
tiach boli uverejnené nedavno (Tremko, 1975; Horék et al.,
1976). Pozorovanie na Observatériu Univerzity v Brne sa
ziskali fotoelektrickym fotometrom instalovanym tak isto na
60 cm dalekohlade. Pozorovacie hviezdy boli sice odlisné, ale
hviezda, ktord sa pouzivala na Astronomickom Observatdriu
na Skalnatom Plese ako porovnévacia, na Observatériu Uni-
verzity v Brne sa pouzivala ako hviezda kontrolna. Preto sa
transformdcia oboch sérii pozorovani na jeden systém obisla
bez komplikdcii a analyza materidlu ukazala, Ze nie si systema-
tické rozdiely medzi oboma radmi pozorovani. Pretoze peridéda
svetelnych zmien je takmer komenzurabilnd s celistvym nasob-
kom dni, iba niektoré roky st vhodné na urlenie epochy
minima. Pocas niekolkych rokov pozorovani sme iba dvakrat
ziskali Casti svetelnej krivky v epoche minima. Hviezdu sme
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pozorovali i mimo fazy minima, a tak sme pomocou strednej
svetelnej krivky odvodili normélne epochy minima, ¢o ndm
umoznilo detailnejsiu analyzu periédy. Nami odvodend peri-
dda je dvakrat dlhsia ako je uvedend v Suppl. to the General
Catalogue of Variable Stars (Kukarkin et al., 1974). Nase
vysledky ukazuji, Ze perioda je konstantna v medziach pozo-
rovacich chyb.

V suvislosti s odvodenim novych elementov treba upozornit
na rozliSenie primdrneho a sekundérneho minima. Obe miniméa
sa v hibke IiSia iba o 0701, pretoze obe hviezdy si takmer
rovnaké a je fazké rozlisit ich spektroskopickou alebo fotomet-
rickou metédou. Preto sa urcenie ,,primarneho* a ,,sekundar-
neho‘ minima robilo axiomaticky. Za ,,primarne* povazujeme
hlbSie minimum, ¢im si definujeme i primarnu zlozku dvoj-
hviezdy. Preto sa naSa zaciatocnd epocha minima Ii§i od
zaliato¢nej epochy, ktori uvddzaji Kukarkin et al. (1974)
a Popper (1971) o pol periddy, to znai, Ze pri porovnavani
nasho rieSenia s predchadzajicimi treba vziajomne zamenit
primarnu a sekundarnu zlozku.

Z individualnych pozorovani podla fazy sa zostavili normal-
ne body v 200 ekvidistantnych fazovych intervaloch. Kazdy
normélny bod pozostava z 10 azZ 50 individudlnych pozorovani.
Tym je svetelnd krivka dobre definovand pre vypocet elemen-
tov. Stredna chyba normélneho bodu leZi v medziach + 07001
az +07010. Svetelnd krivka je nedplnd v asti zostupnej vetvy
primdrneho minima. Tento efekt by mohol do istej miery
ovplyvnit nase vypocty elementov, ale nemé vplyv na dalSie
zavery o priebehu svetelnej krivky. Priebeh svetelnej krivky
mimo minima vylucuje existenciu akéhokolvek poklesu jasnos-
ti, ktory by nasved¢oval realite ,,sekunddrneho* minima indi-
kovaného predchadzajicimi autormi (Wachmann, 1948; Ga-
poskin, 1953 v Supplement to the General Catalogue of
Variable Stars 1974). Jasnost sistavy mimo minima je kon-
$tantnd a signalizuje, ze pri MY Cyg nie je ani efekt odrazu, ani
efekt eliptickosti zloZiek. Fourierova analyza Casti svetelnej
krivky mimo zatmenia potvrdila tento zaver, pretoze hodnoty
koeficientov si rovné nule v medziach pozorovacich chyb.

Kedze svetelnd krivka MY Cyg nevykazuje ani efekt odrazu,
ani efekt eliptickosti zloziek, netreba pri spracovani pozorova-
ni aplikovat klasicku rektifikaciu. Objavila sa v§ak komplikacia
spojend s excentricitou drahy. Pretoze tedria fotometrickych
zakrytov pre eliptické drahy nie je dostatocne rozpracovand,
takato moznost sa neaplikovala v Standardnom programe
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vypoctov pri rieSeni svetelnej krivky. Na druhej strane excen-
tricita drahy je mald, takZe sa skutocnd drdha iba malo liSi od
kruhovej. Pri vypo€toch sa pouzila minimaliza¢nd metdéda
Horédka (1966) a model siistavy gula—gula. Ako predbezné
zakladné elementy sme pouzili elementy, ktoré publikoval
Popper (1971). Iteracny proces sa vykonaval pri konstantnych
teoretickych koeficientoch okrajového ztemnenia u, a u,
a menili sa iba geometrické elementy a L,. Po ukonceni
itera¢ného procesu sa podmienka konstantnosti u, a u, zrusila
a rieSenie pokracovalo pre vietkych 6 premennych paramet-
rov. Znacné komplikidcie na zaciatku vznikli preto, Ze sa
nenaslo vyhovujice riesenie. Pri¢ina spocivala v tom, ze hod-
nota zakladnej periédy bola chybna. Az sa pouzila dvojnasob-
nd hodnota periédy, komplikicie zmizli. Komplikicie mali
pozitivny dosledok v tom, ze sa podarilo odhalif skutocnd
podstatu systému, ktory, ako sa ukazalo, pozostiva z dvoch
takmer rovnakych hviezd. RieSenie je rovnaké vo V av B
obore, odchylka pri U rieseni sa da vysvetlit menSou presnos-
tou pozorovani v U obore. Nové fotometrické rieSenie predlo-

Zené nami, vzhladom na zhodu s teoretickymi hodnotami
koeficientov okrajového ztemnenia i vzhfadom na'dobré spek-
troskopické riesenie, radi zakrytova sistavu MY Cyg medzi
siistavy s velmi dobre uréenymi absolitnymi rozmermi. Svieti-
vosti zloZiek st v silade s priemermi a s efektivnymi teplotami
zloziek. Odvodend efektivna teplota odpoveda spektrdlnemu
typu F2, t. j. spektrdlnemu typu odvodenému z ¢éiar kovov, €o
je v silade i-s nasimi UBV fotoelektrickymi pozorovaniami.

Sustava MY Cyg pozostdva z dvoch hviezd hlavnej postup-
nosti spektralneho typu F2 IV—V. KedZze je dobre znime
fotometrické i spektroskopické rieSenie, mozno uzatvérat, Ze
vlastnosti sistavy si dobre zname. Zostivaji eSte otvorené
astrofyzikdlne problémy tejto sustavy. PredovSetkym ide
o problém kovov v atmosférach oboch zloziek, ich sdvis
s rychlostou roticie a ostatnymi vlastnostami sistavy. Na
rieSenie tychto problémov treba okrem detailného fotometric-
kého vyskumu robit spektroskopicky vyskum vysokodisperz-
nymi spektrografmi na presni kvantitativnu analyzu.

®OTOIJIEKTPUYECKAS ®OTOMETPUS
TECHOM JBOWHOW 3BE3JIbl MY Cyg

. TPEMKO

AcTtpoHomudeckuH HHCTHTYT CIIOBALKOH aKaeMHH HayK,
Ckainnare ILteco, YexocinoBakus

Y. TIATIOYIIEK, M. BETEITHUK

AcTpoHOMHYeCKHH HHCTHTYT YHHBepcuTeTa M. 5. D. ITypkune,
BpHo, YexocnoBakus

Pe3some

dororpacpuyeckne HabNIOAEHUT CBUETENILCTBOBAIH O TOM,
qto MY Cyg aBnseTcs CUCTEMOM, Iie BTOPUYHBIA KOMIIOHEHT
3anonuser npefen Powa. Takue cucreMbl mogxofar ans u3y-
4EHUs MOfiesIel C TEPEHOCOM MaTepUH MeXAy KOMIOHEHTaMH.
ITo aroit npuunne MY Cyg crana ueHTpoM BHHMAHHUsI HCCIIENO-
BaTesieil 3aTMEHHO-NIEPEMEHHBIX 3BE3[.

Cnenyroueil NpUYUHON, CTUMYJIMPYIOLIEN HALIK UCCIEeN0Ba-
Hus, 6b1 pakT, 4yTo MY Cyg OTHOCHTCS K 3BE31aM C JUHUAMH
MeTamnoB B criektpe. TecHble ABOiHbIE 3Be€3dbl C JMHUAMH
METaJlIOB MOTYT NMPEAOCTaBUTb HaM Gosblie uHdopMaLnu Ais
M3y4yeHUst Npo6eMbl BCTPEYaEMOCTH METaNoB B aTMOC(epax
3B€3[1, MOCKOJIbKY OHH MO3BOJISIIOT NMPSAMO ONPEAENATh Macey,
AHabeTp ¥ rpaBUTALHOHHOE YCKOPEHHE Ha MOBEPXHOCTH 3BE3L.
IMonnep (1971) u3yyan dveTblpe TeCHbIE ABOMHBIE 3BE3AbI
C JIMHUSIMU METAJLIOB B CNIEKTPE, CpefH HUX U cucteMy MY Cyg.
Ero BwiBogbl B oTHoweHun MY Cyg ocHOBaHbI JiMlIb Ha
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HE0CTaTOYHO TOYHBIX (POTOrPapuYECKUX HAGTIONCHHAX, H 1O
CBOEil CTaThe OH BbICKA3aJcs 32 HEOGXONUMOCTb TOYHOM (o-
TOMETPHH.

MY Cyg npencrasnser TpyAaHyto npobnemy nis ¢poroMeT-
PHH, TIOCKOJIBKY €€ NEepHON NPUOIH3HUTENbHO PaBEH LEJIOMY
kpaTHoMy fHeil. KpuBble Gnecka no ¢ororpauyeckuM Ha-
6ntonennsiM ny6aukosann Baxmand (1948) u TIanowmkun
(1953). O6e cepun HabAIOREHNH NMOKA3bIBAIOT HE3HAYUTENb-
Hoe najeHue Onecka B (pa3e, KOrAa OXHAAACA BTOPHYHBIH
muHuMyM. [IpoTuB peanbHocTH 3Toro 3ddgexra BbIBUraN
aprymenTbl Ilonnep (1971); Hamm HaGIIOReHMs TakXe He
noaTBepauau ero. ITocne 1953 r. cylwecTByOT NHLIb CIOPAgH-
qeckue HabIofeHHs 3TOH CHCTEMBI.

B nepuon ¢ 1964 no 1974 rr. B ActpoHOMHYeCKOii obcepBa-
topuu Ha Ckanxatom ITnece u B o6cepBaTOpHy YHUBEPCUTETA
nM. 5. 3. IypkuHe B BpHO 6b1aK NONTYYEHbI MHOTOYHCIEHHbIE
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¢oroanexkTpuyeckue HabmoneHus. Poroanekrpuyeckui $o-
ToMeTp ACTpoHOMHUYeCKO# o6GcepBatopu Ha CkanHaToM
ITnece 6bl1 ycraHoBlneH Ha 60-cM peanexktope. [laHHble
0 (oT03NEKTPHIECKOM (POTOMETPE M €ro CBOMCTBaxX OblIM
ony6aukoBaHsl paHee (Tpemko, 1975; T'opak u xoun., 1976).
Hab6nronexus B 06cepBaTOpHU YHUBEPCHTETa B BpHO npoBoau-
Juch npy noMou ¢GhoToNEKTpUIEcKoro (poToMeTpa, Takxke
yCTaHOBJIEHHOTO Ha 60-cM pecdhiiektope. X0Ts 3Be3[[bI CPaBHE-
HUS ¥ ObLTH Pa3sHbIMU, HO 3BE3Ma, HCNONb3yeMas B ACTPOHO-
Muyeckoil obcepBaropun Ha Ckannatom Ilnece B kauecTBe
3BE3[bl CPABHEHHSA, B OOCEepBaTOpMM yHMBepcuTeTa B BpHO
CIyXHNIa B Ka4€CTBE KOHTPONbHOM. ITo 3TOM NMpUYHHE NpUBE-
AeHue o6eMx cepuM HaGNMIONEHMH K OFHOW CHCTEME MPOLLIO
6e3 OCIIOXHEHHMI M aHaNIW3 MaTepuaia MokKasall, YTO MeXay
0GOUMH pSAaMH HaGMIOAEHUIH HET CHCTEMATHYECKUX OTITHIHA.
ITockonbKy nepuoy U3MEeHEHHH 61ecKa MOYTH NPONOPLUOHA-
JIeH LENIOMY KPaTHOMY AHEH, TO JIMLIb HEKOTOPbIE TObI OKa-
3BIBAIOTCA TONXOMAIMMYU [T ONPENEIEHAT IMOXH MUHAMYMa.
B TeyeHHE HECKONBKUX JET HAaOMIOREHHH MbI MOTYYHIIH TOJb-
KO [BaxXnbI (pa3y KpuBOil Giiecka B anoxe MUHEMyMa. Habumio-
HeHHs 3Be3[(bl MbI IPOBOXMIIH U BHE (Da3bl MHHUMYMA, TaK 4TO
MpU NOMOLIYM CPefHe! KpUBOH Oecka GbUIN BbIBEIEHBI HOD-
MaJbHble 3MOXHM MMHHMYyMa, YTO MO3BOJMIO HaM Oonee ne-
TaJIbHO MPOAHANU3UPOBaTh IEPHOA. BrIBeleHHbIH HaMHU Nepu-
Of BABOE [NMHHee npuBeneHHoro B Suppl. to the General
Catalogue of Variable Stars (Kykapkus u Koi., 1974). Haum
pe3yibTaThl MOKa3bIBAIOT, YTO NEPHON HE MEHAETCH B Mpe-
nenax ourM60K HaGIIONeHHM.

B cBfi3M C BBIBOJOM HOBBIX 3JIEMEHTOB HEOGXOMMMO O6pa-
TUTb BHMMAHME Ha DPa3M4YEHUE MEPBUYHOTO M BTOPUYHOIO
muHuMyMa. O6a MUHHMYMa OTJIMYAIOTCA 1O ITyOUHe JTHIIb Ha
0701, mockobKy 06€ 3Be3[ibl MOUYTH OAMHAKOBBI U UX TPYAHO
OTJIMYMUTH TIPH MIOMOLIM CHEKTPOCKOMMYECKOTO MM hoTOMET-
pudeckoro Metopa. IToaToMy omnpefeneHHe «IEpBUYHOTO»
U «BTOPUYHOTO» MHUHMMYMa IPOBOJHMIIOCH aKCHOMATHYECKH.
B kayecTBe «NEpBMYHOro» ObLI NMPUHAT Gojiee ray6OKUH MH-
HUMYM, YTO ONPEAENSAET ¥ NEPBUYHLIA KOMIOHEHT ABOHHOM
3Be3fbl. [10 3Toi NpuYKHe Halla HavasibHAs 3110Xa MHHUMyMa
OTJINYAETCS OT HaYaJIbHO! 3MOXH, KOTOPYIO npuBoguT Kykap-
kuH ¥ koul. (1974) u IMonmep (1971), Ha moanepuona, YTo
03HAYaeT, YTO NP CPaBHEHUM HAILEro peuIeHHs C NPEAbIay-
LIAMY HEOBXONMMO NEPECTaBUTh MECTaMU IEPBUYHBIN KOMIIO-
HEHT.

Ha ocHoBe oTnenbHbIx HabmopeHui no ¢asaM ObLIM coc-
TaBleHbl cpefHne TOYKM B 200 3KBHOMCTAHTHBIX (Pa30BbIX
uHTepBanax. Kaxnas cpenHss Toyka Bkmoyana 10—50 or-
AenbHbIX Habmopenuid. TakuM o6pa3oM KpuBas 6iiecka Xopo-
I0 onpefeeHa A pacyera 3neMeHToB. CpenHss KBaapaTH-
geckass OMMOKAa CpefHel TOYKM JEXHMT B Npefenax =
07001—+07010. KpuBast u3MeHeHUs 6llecKa He IMONHA HA
y4acTKe BOCXOAAINEH BETBM NEPBMYHOrO MHUHHMyMa. OTOT
3¢hpekT Mor Gl B ONpeNeIEHHON Mepe NOBIMATH Ha HaLIM
pacyeThl 3JIEMEHTOB, OJHAKO OH HE OKAa3bIBAET BIMSHHUSA Ha
MoCNEefyoLIMe BLIBOABI O XOf€ KpuUBOii Giecka. XapaKkTepuc-
THKa KPHBO# 6JiecKa BHE MUHHMYMa HCKJIIOYAET CyLIECTBOBa-
HHE KaKOro-iubo cHuXeHus Onecka, KOTOWbIH CBHUAETENb-
cTBOBAl GBI O PEabHOCTH «BTOPUYHOrO» MUHHMYyMa, OIpefe-
JIEHHOTO NpeuecTByomnMy aBTopamu (Baxmann, 1948 ; I'a-
nowkuH, 1953, Supplement to the General Catalogue of
Variable Stars, 1974). Buneck cucTeMbl BHE MHUHHMyMa He
MEHSIETCS M CBUAETENbCTBYET O TOM, uTo y MY JIebens HeT HU
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s¢dekra oTpaxkeHus, HY 3deKTa VIUNTUIHOCTH KOMIO-
HeHToB. AHanu3 Pypre ydacTka KpuBO# Oiecka BHe (asbl
3aTMEHHS MOTBEPXAAET 3TOT BbIBOX, MOCKOJIbKY 3HAYEHHS
KO3(PUUMEHTOB paBHBI HYNIO B M(pegenax OMIKMGOK
HabaoneHu .

ITockonbky KpuBas Giecka MY JleGens He moKa3bIBaeT HU
pdexra oTpaxkenus, H1 IPPeKTa IIUNTHIHOCTH KOMIIO-
HEHTOB, TO HET HEOOGXOAUMOCTH [ 06paboTKu HaGIIONEeHMIH
HCTIONB30BaTh KAACCHIECKYIO peKTH(HKauuIO0. OTHAaKO BCTpe-
THJIaCh KOMIUIMKaUWs, CBA3aHHAs C 9KCLEHTPUTETOM OpOUTBI.
[TockonbKy Teopust (POTOMETPUYECKHX MOKPBITHI IS 3JUIHII-
THYECKUX OPOUT pa3paboTaHa HEJOCTATOYHO, TO 3TA BO3MOX-
HOCTb HE Oblna NpeJycCMOTPEHa B CTAaHJApPTHOH Mporpamme
pacyeToB NpH pelieHuH KpuBo# 6necka. C Apyroi CTOPOHbI,
3KCLEHTPUTET OPOUTDI SBJACTCS HE3HAYUTENBHBIM, TaK YTO
AeACTBUTEIbHAs OPOHUTA IMILB HEMHOTO OTIINYAETCS OT KPyro-
Bo#. Ilpu pacyerax ObL1 MPHUMEHEH METOJ MHHMMAJN3aLUH
T'opaka (1966) u Momens cuctemsl wap—uap. B kadectse
NPEABAaPUTEIbHBIX HCXOAHBIX 3JIEMEHTOB HAMH GbLIH UCHOJb-
30BaHbl 3JIEMEHTBI, OMyOnMKOBaHHble IlommepoMm (1971).
ITpouecc uTepaLyy NPOM3BONHUICS IPH KOHCTAHTHBIX TEOPETH-
4eCKHX KOI((ULIHMEHTaX MOTEMHEHHs K Kpaw U, ¥ U, U
M3MEHSUTUCh TOJILKO F€OMETPUYECKUE dJIEMENTI U L, . [Tocne
OKOHYaHU4 MPOLECca UTEPALMH YCIOBUE KOHCTAHTHOCTH U, U
U, GbUIO aHHYJIMPOBAHO W pELIEHHE ObINO MPOMOJIKEHO AN
BCEX LIECTH MapaMeTpoB. 3HAUMTENbHbIE KOMIUIUKALMH B Ha-
Jaje BO3HHUKJIM B PE3yJbTaTe TOrO, YTO HE GbLIO HaldEHO
noaxopsuero pemwenus. [IpyinHa cocrosiia B TOM, YTO 3Haye-
HHME UCXORHOro nepuona 6110 own6ouHbIM. [Tocne npumene-
HUS JBYXKPaTHOTO 3HauYeHHUs NEPHONA OCIOXHEHHS UCYE3IH.
[TonoxuTenbHbIE MOCIEACTBUS 3TUX KOMIUIMKALUA COCTOSIIN
B TOM, YTO YHANlOCh PAaCKPbITb ACHUCTBUTENBHYIO CYLIHOCTb
CHCTEMBI, KOTOpasi, KaK OKa3aJloCh, COCTOMT U3 [BYX MOYTH
OMHAKOBBIX 3Be3l. Pemienne onuHakoro B obnactu V u B,
HNOrpeLIHOCTD, AJis peleHus B o6nacth U MOXHO OOBACHUTD
MEHBLIEX TOYHOCTBIO HabniofeHui B 3TOH o6Gnactu. Hosoe
(poToMeTpUUeCcKOE pellieHHe, IPEAIOXEHHOE HaAMH, YYUThIBAs
COBNAJICHHE C TEOPETUYECKUMHU KO3 (PULUUEHTAMU MOTEMHE-
HHUS K KPaKO ¥ XOPOLIOE CNIEKTPOCKOMUYECKOE PELIEHUE, OTHO-
CHT 3aTMeHHO-TIepeMeHHYylo cucteMy MY Jlebens k cucremam
C BECbMA XOPOILO ONpPEAEIEHHBIMI a6COTOTHBIMYI pa3MEpaMH.
IMokasaTenu LBeTa KOMIOHEHTOB HAaXOOATCH B COOTBETCTBHU
C [MaMeTpaMH U 3(P(HEKTUBHBIMU UX TEMNIEpPaTypaMu. Dpek-
THBHas TEMIIepaTypa OTBEYaeT CIeKTpaibHOMy TNy F2, T. e.
CNEKTPAJIbHOMY THUIY, BbIBEJCHHOMY MO JIMHUSIM METAJJIOB,
4YTO HaXOJHUTCA B cornacuu ¥ ¢ HamwmMu UBV ¢doroanexkTpu-
YECKMMH HabJIONECHUAMH.

Cucrema MY JleGenst COCTOMT M3 ABYX 3Be3J] IJIaBHOM
MOCHENOBAaTENbHOCTH cnekTpanbHoro tunma F2 IV—V. Ilo-
CKOJIbKY XOPOLIO H3BECTHO (POTOMETPUUECKOE U CIIEKTPOCKO-
MHHECKOE PELICHHE, TO MOKHO KOHCTaTUPOBAaTh, YTO CBOMCTBA
CHCTEMBI XOpOLIO M3BeCTHbL. OCTAIOTCS OTKPBITHIMY €LIE ac-
Tpocdu3nyecKue npobaeMs! 3Toi cucreMsl. IIpexne Bcero 3To
KacaeTcs MpobiaeMbl METAIIOB B aTMOcdhepax 060MX KOMIMO-
HEHTOB, MX CBSI3U CO CKOPOCTbIO BPalLIEHHs] M OCTaJIbHbIMH
CBOWCTBaMM CHCTEMBI. [IJ1s1 pellIeH)s] 3THX MPo6iieM HEeOOXOaH-
MO, Hapsay C TILATENbHBIM (POTOMETPUYECKUM HCCIENOBa-
HHEM, MIPOU3BECTH U CMIEKTPOCKONMYECKOE MCCIIEAOBaHHUE NIPH
MOMOILIM BBICOKOAUCIIEPCHBIX CIIEKTPOrpadoB ¢ LeNbI0 MpoBe-
A€HHs TOYHOTO KOJNMYECTBEHHOrO aHANM3a.
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