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Abstract: An automatized.photoelectric photometer has -been built for the 60 cm Cassegrain telescope of the
Skalnaté Pleso Observatory. The optical and mechanical unit of the photometer consists of a motorized filter
wheel, a tiltable mirror, a field eyepiece with an off-set guiding possibility, a diaphragm wheel, an optical system
for viewing the diaphragm and a photomultiplier box. The photometer electronics makes use of an integrating am-
plifier and an analog-digital converter. The photometer is provided with a digital clock, a unit for recording the
collected data by a typewriter and by a paper tape punch, and with the necessary circuity for programming and auto-
matizing the operation of the photometer. The accuracy of the measurement as well as their 'transformation to the
standard UBV system are given. The photometer is being used for measurements of variable stars, mostly of close
binaries; magnetic stars are observed, too. As an example of UBV measurements with the photometer, the three colour

data for the eclipsing binary RW Gem obtained during a six-year time interval are given.

Introduction

The wide application of the photoelectric meth-
od in astronomy has led to 'many advantages, the
most important perhaps being a substantial in-
crease of the accuracy of astronomical photo-
metric observations. For some time, the photo-
electric photometers were of standardized design,
where the d.c. output of a photomultiplier was
connected to an electronic recorder. Such a type
of the photometer has been common at many ob-
servatories. However, the need to observe ob-
jects at the limit of detection has led to a dif-
ferent kind of photometers. In these more sophis-
ticated photometers the photocurrent is being
integrated during an exact time interval, either
in analogous form in an integrating amplifier, or
in digital form, in a counter which counts pulses
generated by the photomultiplier. Stars many
times fainter than the berightness of sky in the
focal diaphragm were measured with these photo-
meters at several occasions (Baum, 1954; John-
son, 1954). The pulse-counting method has some
advantages (Baum, 1962); however, the d.c. in-
tegration can also be successfully used(Johnson,
1962; Dimov, 1963).

To make full use of the telescope observing
time means to eliminate the dead times of ob-
serving process ot to shorten them to a minimum.

Therefore, a faster operation of the photometer
and a faster data recording than an observer can
accomplish are necessary. Especially when pur-
suing further the exploitation of the light collect-
ed by a telescope by using several measuring
channels, automatization of the photometer ope-
ration and of data collection is a necessity.
When designing the photometer described below
we had in mind the possibility of using more
channels for simultaneous multicolour measure-
ments, for two-channel star-sky measurements
or for two-ray polarization measurements. (How-
ever, the necessary accessories to the basic pho-
tometer have not yet been provided.)

The automatized photoelectric photometer of
the Astronomical Observatory Skalnaté Pleso
makes use of the d.c. integrating method. The
leading principle of the design was to automa-
tize as many as possible operations connected
with the photometric measurements, as well as
to provide the possibility of processing the
collected data by a computer. The astronomer
does not need to make so many operations as
before, and the precision of the measurements
does not depend of his judgment. The time lost
in data computation is also greatly reduced.
The logic circuity necessary for accomplishing
the given desires has been based on the design
of the data acquisition system UM 10 which is
used for production process control in industry.
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Optical Part

The photoelectric photometer is installed at
the Cassegrain focus of the 600 mm reflector of
the Astronomical Observatory Skalnaté Pleso.
The primary focal length is 3300 mm, the focal
lenght of the Cassegrain system is 9990 mm. The
telescope had been predominantly used for as-
trometric programmes till 1966; since 1961
measurements were made from time to time with
a standard photoelectric photometer (Tremko,
1975). The optical and mechanical unit of the
automatized photometer includes an optical sys-
tem,' a focal diaphragm wheel, a colour filter
wheel, a photomultiplier box and the necessary
wiring for automatic operation of the photometer
and for data displaying. The optical system
utilizes the exit pupil arrangement, consequently,
the performance of the photometer does not de-
pend of the shape of the image and its position
in the diaphragm. The optical system makes it
possible to find the object, to point its image in
the focal diaphragm, to focus the instrument and
to transfer the light by means of a Fabry lens
to the photocathode of the photomultiplier. The
location of the optical elements in the photometer
is shown in Figure 1. Figure 2 presents the te-

lescope with the photoelectric photometer and
Figure 3 the optical and mechanical unit of the
equipment. The operation of the optical system
is controlled by the position of the mirror. If the
mirror is in the position A, it is possible to look
for the object required (in a field of 42 mm, i.e.
14,5 arc min in diameter), and to put the object
on the optical axis. With the mirror in the posi-
tion B the photometer measures; in the position
C it is possible to check the location of the ob-
ject in the diaphragm. With the motion of the mir-
rot is synchronized the switching on and off of
the illumination of the reticle and of the dia-
phragm, as well as the operation of the electro-
nics. The data on focal diaphragms are summa-
rized in Table 1.

The photometer optics enables an off-set guid-
ing of faint objects. In order to avoid the neces-
sity of moving the heavy eyepiece, a reticle with
3 mm squares (Fig. 4) is placed in the eyepiece
focal plane. The reticle can be shifted by micro-
metric screws mote than 1.5 mm in any direction
from the optical axis. Therefore, at any point
in the eyepiece field of view a reticle line-cros-
sing can be located, and hence a star as far as
7 arc min from the optical axis may be used for
setting a faint object on the optical axis.

The filter wheel contains presently standard
filters for the UBV photometry, three filters for

Table 1 a medium-band photometry of eclipsing variable
stars and three filter for a narrow-band photometry
i X of the Balmer lines. The data on the filters avail-
iameter Diameter
Number mm sec. of arc Remarks able in the photometer are presented in Table 2.
The setting of the appropiate filters is carried
1 1.08 22.2  |Used on nights out automatically according to a pre-set program-
2 1.78 36.8 .|with moonshine me. The transmittance of the colour filters as
3 2.95 60.9 Used most often L
% 5.00 103.1 Used for measuring well as the spectral sensitivity of the photomul-
5 8.03 165.6 diffuse objects tiplier is shown in Figure 5. An EMI 6256 B
6 0.80 16.5 photomultiplier with the S 13 photocathode and
7 1.48 + 1.47 |30.5 + 30.4 a fused silica window is used as the detector.
8 1.07 + 1.08 | 22.1+ 22.2 It is located in an uncooled box with a magne-
tic shielding.
Table 2
Number Type waversebn [ wavermo 1 Bandwidth [&]
1 UG 2 2 mm 3550 3490 710
2 BG 12 1 mm + GG 13 2 mm 4200 4330 950
3 GG 11 2 mm 5080 5340 650
4 Medium-band 4035, interference 4040 4050 160
5 Medium-band 4670, interference 4700 4720 190
6 Medium-band 5260, interference 5275 5260 180
7 Narrow-band Hg, interference 4100 4100 24
8 Narrow-band H,,, interference 4340 4341 28
9 Narrow-band HB, interference 4862 4860 40
40
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Fig. 1. The optical and mechanical unit of the photoelectric photometer. The photomultiplier tube located in the thermoelectric-
ally refrigerated tube chamber used in summer months.

Electronics and the Operation of the Photoelectric
Photometer

The block diagram of the automatized photo-
electric photometer is in Figure 6. The signal
is measured by a d.c. integrating amplifier with
an electtometric tube at its input. The circuity

of this amplifier is based on the paper by Weit-
brecht (1957). The integrating amplifier has three
different input sensitivities, with the ratios 1:10
:100. The input sensitivities may be controlled
either manually or automatically at considerable
changes of the brightness of observed objects.
Since the voltage range of the analog-digital con-
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Fig. 2. The 60 cm telescope of the Skalnaté Pleso Observatory with the automatized photoelectric photometer.

verter is 11.99 volts, a lower sensitivity is swit-
ched on as soon as the integrated voltage reaches
11.0 V. This is done without disturbing the pro-
cess of integration, by a parallel connection of

42

a larger capacitor. As the accuracy of the A-D
converter used is low, it was necessary also to
provide for several output sensitivities. Like
the input sensitivities, they may be controlled

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



PASSSSSSISIIY, 7

N\

N oon !

£ ::é{:.’.]

]
AY (K]
\M N :: '
Ny . '. ]
A\ N 0t

| v s 4 LLLl Ll

-
AN

[ 7=

:‘1

AN AN

iE

A
-
6 2
G
7
9

\\\/\\\\>
NN

AMMAAVMAARALAARAAAARMRMARARMARMRARRARRARI RN

ARV AR AAAMRMAMARAANARAARRAAAARAARLARRNY

LLLLLLLLL L]

Fig. 3. Location of the optical elements in the optical and mechanical unit of the photometer: 1 ~ filter whee}, 2 = mirror,
3 ~ reticle, 4 — eyepiece, 5=8 -~ optical system for viewing the diaphragm, 9 -~ diaphragm wheel, 10 = motor compartment,
. 11 = Fabry lens, 12 — photomultiplier box,

either manually or automatically. There are four
outpout ranges, with the ratio of neighbouring
sensitivities 1:2,5144, The circuity for the auto-
matic setting of input as well as of output sensi-
tivities makes use of the digital signal from the
A-D converter. A cross-combination of input and

output sensitivities gives 12 different measure-
ment ranges and, thus, the signal can be mea-
sured in the range of three orders.

The BCD output of the A—D converter is chan-
ged into a serial decadic code in a decoder, and
in a recording unit it is changed further into an

43
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internal code of the typewriter. The data are
recorded simultaneously by a typewriter and a
punching machine. The recording unit is connecte
ed not only to the A—D converter, but also to the
electronic digital clock and to the digital data
input unit. This unit permits to record codes
of the diaphragm, colour: filter, input and output
sensitivities and integrating time used during

programme. This unit contains circuits which
stop the operation of the photometer in the case
when the optical path is not free for measurement.
The automatic operation of the photometer is
controlled mainly by the automation unit, the
controlling unit and the input selector.

The sequence of the recordings of the indivi-
dual data by the typewriter is determined by the

Fig. 4. The eyepiece reticle with a set of perpendicular lines for offset guiding.

the measurement; The capacity of this unit is 20
decadic digits and 7 digits not larger than S.
A part of the capacity is used for recording data
which are set manually by the observer; a code
is always given for the measured object and, oc-
casionally, hour angle, observing conditions etc.
The observer may choose between two digital
cloks: one indicates hours, minutes and seconds,
the other gives time in decadic fractions of the
day. The output signal of these clocks goes to
the recording unit after being transformed into
a serial decadic code in a time data decoder.
The duration of the integration is set by the unit
of integration time. The duration of the integra-
tion can be chosen manually within the range of
10 to 100 seconds in steps of 10 seconds. The
unit of the filter wheel motion provides for a
proper operation of the filter wheel motor in the
optical and mechanical unit of the photometer.
It facilitates a successive measuring with the
built-in filters according to a previously chosen
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programming unit, All parts of the photoelectric
photometer, with the exception of the optical and
mechanical unit, integrating amplifier and control
desk, are situated in an air-conditioned room.
The observer controls and checks the operation
of the automatized photoelectric photometer by
means of the control desk which is by the side
of the telescope. Before the observation, the
observer programmes colour filters, chooses the
integration time and the focal diaphragm, desig-
nates the observed stars by numbers and, if re-
quired, chooses the sensitivities of the integra-
ting amplifier. All mentioned data are indicated
by digitrons on the control desk. The observer
can view the clock data and at the same time
the level of the signal. The operation of the pho-
toelectric photometer, i.e. the readiness for ob-
serving, the integration, surpassing of the upper
limit of the signal level and registration of the
data by the typing machine, are indicated by
colour signals on the control desk. For the in-
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Fig. 5. The transmittance of the colour filters and the spectral response of the photomultiplier,

i 1
CONTROL CLOCK TIME
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PPLY CONTROL
HV suPPL CIRCUITY
INTEGRATING ANALOG SIGNAL
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CONVERTER
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AUTOMATICS
L— OoUTPUT INPUT
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DIGITAL TYPEWRITER
INPUTS AND PUNCH
Fig, 6. The block diagram of the automatized photoelectric photometer,
45
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Fig. 7. The electronic part of the automatized photoelectric photometer,

tegrating amplifier a regulated power supply
Tesla BS 275 is used. A regulated power supply
Tesla NBZ 411 is used as the HV supply for the
photomultiplier.

The Precision of Observations
and the Photometric System

The precision which may be achieved by the
automatized photoelectric photometer depends
on the accuracy of the A-D converter, and is
approximately 0001 with the signal level close
to the upper limit, or 07003 when the signal level
approaches the lower limit. The measurements
of the radioactive standars of light have shown
that the mean error of one observation reached
the value of 070032 and 070034, respectively,
in two different specimens (Tremko, 1969) with
the integrating time 30 sec. The mean error in-
cludes not only the instrumental error but also
the scintillation noise of radioactive  light
sources. The precision of observation is influ-
enced by the seeing rather than by the precision
of the measuring equipment. Under reasonable
observation conditions, a precision of 070033
was attained when observing stars with the in-
tegrating time 10 sec. The precision of obser-
vation of faint objects is affected by the sky
brightness. The measurements of the sky bright-
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ness on a moonless night in a region outside
the Milky Way gave the following results: V =
2177, B = 2179, U = 235 per (arc sec)’. A de-
tailed analysis of the observational conditions
at the Skalnaté Pleso Observatory as well as a
study of the azimuthal effect is presented in the
preceding paper (Tremko, 1975).

The photoelectric photometer is used mainly
for observing variable stars. On the basis of
photoelectric observations of stars of various
spectral types in the open cluster NGC 7063
transformation equations were derived for the
transition from the instrumental system zbv into
the international photometric system UBV. The
equations are as follows:

AV = v — 0.154 (b — v),
AB - V) = 1.145 (b — v),
AU - B) = 0.794 (u — b),

Observations of Close Binary RW Gem

, Since being in operation, the photoelectric
photometer has been used for observing variable
stars. Greatest attention has been paid to close
binaries which are observed predominantly in the
UBV photometric system and in filters of medium-
band photometry, with the purpose of determining
the limb darkening. Magnetic stars are observed
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by means of narrow-band interference filters.
Extensive observational material has been ob-
tained for the close binary RW Gem. The com-
plete light curve was obtained for the V‘tange;
however, there are observations in other colours
of the UBV system for some phases. The variable
RW Gem was observed at Skalnaté Pleso from
February 1, 1968 to March 24, 1973. The ob-
servations were difficult owing to the fact that there
is a faint star in the close vicinity of the varia-
ble. The faint star was observed together with
the variable so that the light of the third body
is included in the brightness of the variable.
HD 40740 was used as a comparison star, and
on some nights also HD 250388. Table 3 shows

the observed differences of brightness between
the variable and HD 40740. The observations
were carried out using the diaphragm 6079 and

the integrating time 10 sec. The reduction was

done by the usual manner: the observed data
were corrected by the brightness of the sky, the
ratios of the intensities of the variable and the

comparison stars were computed. The value

Am was computed from the ratio of the intensities
by means of tables. Owing- to the fact that the

distance between the variable and the comparison

star is very small it was not necessary to make
corrections for the differential extinction. In
order to compute the fraction of the light of third
body the observations at different phases were
carried out with the smallest diaphragm 2272
during best photometric nights. Then all obser-
vations were reduced for the third light. The ob-
servations reduced in such a manner are listed
in the Table 3. The interpretation of the V ob-
servations were recently done by Tremko and
Vete$nik (1974).
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Table 3. Yellow observations

IDey, Am IDeyer, Am J-D.ye1, Am J.Duge Am
2439888.2964 L222 | - .3344 1.533 .3681 2.029 4120 3.059
2971 1.235 .3354 1.542 3689 2.050 4299 2.920
.2987 1.249 .3360 1.543 .3699 2.050 .4306 2.909
.2985 1.254 .3367 1.557 3704 2.062 .4318 2,942
.2992 1.245 .3347 1.566 3712 2.082 .4323 2.948
.2999 1.243 .3381 1.581 3719 2.103 .4333 2.948
.3006 1.264 .3388 1.582 .3727 2.134 .4348 2.967
.3012 1.258 .3396 1.594 3735 2.123 .4363 2.942
.3022 1.258 .3403 1.635 3741 2.134 4372 2.934
.3028 1.282 .3410 1.629 .3794 2.251 .4379 2.961
.3087 1.317 3418 1.663 .3802 2.274 4458 2.931
.3095 1.337 .3427 1.686 .3809 2.296 4472 2.896
.3103 1.333 .3435 1.667 .3816 2.319 4479 2.904
3113 1.340 3442 1.674 .3823 2.339 .4486 2.931
3119 1.335 .3449 1.689 .3831 2.405 .4493 2.956
3124 1.337 .3457 1.724 .3837 2.349 L4500 2.931
3133 1.357 3464 1713 -3845 2.376 4526 2.964
.3140 1.360 .3521 1.776 -3852 2.398 4535 2.981
.3147 1.361 3528 1.798 -3862 | 2.438 4597 | 2.950
3154 1.353 .3536 1.811 -3918 2.491 .4603 2.981
.3208 1.433 .3547 1.826 3935 2.595 4610 2.978
.3215 1.450 .3554 1.847 3951 2.658 4617 2.998
.3229 1.460 3567 1.864 .3976 2.672 4626 2.953
.3236 1.454 3573 1.864 .3983 2.705 4632 2.990
.3242 1.454 3577 1.877 -3992 2.705 4641 2.948
.3250 1.466 .3587 1.885 -4000 2.720 4650 | 2,945
.3257 1.454 .3595 1.850 .4008 2.757 4665 2.917
.3264 1.466 .3606 1.915 4017 2.754 .4681 2.956
.3271 1.477 3614 1.903 -4024 2.754 4691 2.953
.3279 1.483 .3665 1.992 .4032 2.807 4753 2.923
.3287 1.483 3674 2.039 4114 3.033 4760 | 2,965
47
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Table 3 — continued

J'D'Hel. Am J-Deyel Am J'D'Hel. Am J’D'Hel Am
A4768'[ 2,995 5576 | 1539 51611 1.230 5936 | 2.001 |
4774 3.015 .5586 1.548 5171 1.249 5944 2.105
4793 2.984 5594 | 1.546 5177 | 1.275 5951 | 2.186
.4822 2.888 .5601 1.492 5183 1.278

5958 | 2.087
4833 | 2.848 5608 | 1.515 S191f 1.261 5969 | 2.196
.4841 | .2.848_ 2439948.3437 0.922 5196 1.282 .5977 2.211
.4849 2.797 .3455 0.923 5205 1.298 .5986 2.205
4858 | 2744 3465 | 0.932 5211 | 1.269 5992 | 2.213
4868 | 2,744 3472 | 0.944 5256 | 1.256 5998 | 2.272
4914 | 2,653 3479 | 0.932 5269 | 1.256 .6006 | 2.247
.4938 2.609 5277 1.292 6013 | 2.313
3487 | 0.930 6 . .
4945 | 2,553 3503 | 0917 52831 129 6019 | 2.319
.4967 2.580 -5298 1.290 6055 | 2.347
3510 | 0.939 . .
4977 2.537 .5304 1.308 6061 2.419
.3556 0.957 2 1.281 . ‘
.4984 2.535 531 . .6068 2.449
3564 | 0.954
4991 | 2,553 3572 | 0.949 5338 | 1311 6081 | 2.444
.4997 2.535 -5346 1.347 .6088 |  2.444
3578 | 0.962
.5005 2,502 3586 | 0.955 5352 1.390 .6096 |  2.372
S013:( 2,513 3502 | 0.958 3360 | 1.385 6103 | 2.368
5061 | 2,286 3600 | 0.944 5366 | 1.394 6108 | 2.466
.5068 2.292 '3607 0‘9 45 5374 1.391 6116 2.517
5079 | 2.292 3615 | 0.044 5381 | 1.394 6124 | 2,506
5086 | 2,253 3622 | 0.931 -5387 | 1.404 6158 | 2.498
5093 | 2.276 3620 | 0.963 3417 | LAIS .6163 | 2.607
.5099 2.211 .5423 1.388 6171 | 2.584
.5109 2.232 | 2440160.4723 0.982 5431 1.417- 6181 2.584
5115 2.230 4728 0.986 5444 1.501 6186 2.648
5123 2,201 4735 Lo18 5451 1.507 6192 | 2.648
5177 | 2,084 4742 | 1,022 5458 | 1514 6201 | 2.698
5186 ! 2.103 4749 | 0.942 -5603 1.635 6208 |  2.634
5193 | 2,075 4757 | 0.978 5609 | 1.641 6213 | 2,713
5208 | 2,071 4764 | 0.989 5623 | 1.654 6223 | 2.833
5215 | 2.073 4798 | 1.028 -563C | 1.652 .6240 | 2.769
.5230 1.987 4812 1.026 5644 1.716 6274 2.774
5237 | 2.029 .4818 1.002 5655 1.692 6281 | 2.810
5243 | 2.020 .4826 |  0.955 5663 1.689 6287 | 2915
5250 2.008 .4833 1.018 5669 L.755 6294 2.909
.5258 1.985 4846 1.008 5676 1.716 .6301 2.915
.5306 1.882 .4889 1.024 5727 1.800 6308 | 2981
.5316 1.855 .4896 1.052 5733 1.832 .6314 | 2.964
.5323 1.847 .4904 1.043 5739 1766 .6321 2.964
.5330 1.870 4911 1.062 .5748 1.806
.5338 1.836 4918 1.064 5754 1.827 | 2440183.3950 1.002
5344 1.819 4925 1.104 .5762 1.785 3957 0.991
5352 1.862 4933 1.104 .5768 1.797 3964 0.996
5367 1.797 4939 1.077 5774 1.787 3972 1.002
.5376 1777 .4983 1.102 .5782 1.893 3979 | 1.016
.5420 1.749 .4988 1.068 .5789 1.862 .3986 0.994
.5429 1.725 4997 1.037 5796 1.864 3993 0.998
.5436 1.738 5002 1.093 .5804 1.964 4001 1.018
5444 1.728 .5008 1.083 .5831 1.963 4007 | 1.028
.5452 1.709 .5018 1.098 .5836 1.958 4014 1.026
.5458 1711 .5024 1.085 .5843 1.944 -4019 | 1.020
\5465 1.709 .5031 1.059 .5851 1.987 4049 | 1.047
5473 1.688 .5072 1.113 .5858 1.997 4054 1.044
.5480 1.677 .5079 1.120 .5865 1.954 -4062 1.039
.5487 1.702 .5086 1121 .5873 1.980 4068 | 1.058
5532 1.617 .5093 1.147 5879 2.036 4075 1.033
5542 1.582 .5099 1.134 .5887 1.982 .4082 1.044
.5555 1.566 .5107 1.150 .5894 1.983 -4089 | 1.043
.5562 1.546 5113 1.185 .5901 2.062 4096 | 1.051
5569 1526 5121 1.204 .5909 2,044
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Table 3 — continued

IDegel, Am J:Deey Am ID. e, Am J. Dy Am
4105 1.051 4706 1.480 5359 2.522 5994 3.074
.4109 1.059 4712 1511 5369 2.491 .6003 3,080
4118 1.055 4719 1.495 .5376 2.535 .6009 3.027
.4138 1.059 4726 1.489 .5384 2.539 .6016 3.059
4146 1.044 4733 1.483 5410 2.609 .6023 3.050
4151 1.055 4739 1.493 5419 2.648 .6031 2.998
4158 1.072 A761 1.521 5428 2.630 .6038 3.065
.4168 1.065 4768 1.493 5434 2.672 .6046 3.059
4173 1.058 4776 1.526 5441 2,722 .6051 2.998
4179 1.051 4783 1.535 .5449 2.693 .6076 3.024
.4188 1.077 4790 1.535 .5456 2.722 .6082 3,033
4196 1.056 .4798 1.530 5462 2.735 .6089 3.027
.4201 1.069 .4806 1.552 5477 | 2,727 .6099 3.050
.4207 1.088 .4816 1.551 .5493 2.779 .6108 3.080
4236 1.088 4821 1.569 5517 2.848 .6115 3.033
4244 1.100 .4828 1.588 .5524 2.859 .6121 3.041
4249 1.104 .4835 1.602 .5533 2.917 .6129 3.110
.4258 1.101 .4843 1.609 .5541 2.861 .6138 3.056
4264 1.118 L4865 1.638 5549 2.931 .6144 3.036
.4270 1.128 .4872 1.661 .5556 2.978 6151 3.027
4278 1.120 .4880 1.658 .5563 2.861 .6165 3.050
4284 1.129 .4887 1.677 .5569 3.001 .6191 3.047
4291 1.131 .4896 1.678 5577 3.030 .6199 2.995
.4296 1,152 .4903 1.697 ,5583 2.990 .6206 3,010
L4305 1.154 4911 1.692 5591 3.033 .6218 3.033
4312 1.182 4918 1.695 .5600 2.987 .6230 3,015
4333 1.190 4924 | - 1.722 5631 3.024 .6238 2.970
4341 1.181 4931 1.768 5641 2.975 .6246 2,953
4347 1.182 4937 1.758 5649 3.033 6254 2.987
4356 1.197 4949 1.774 5657 3.004 .6259 2,959
.4362 1. 189 4993 1.824 5666 2,981 .6267 2.917
4371 1.188 4999 1.816 .5674 2.998 .6277 2.885
4377 1.212 .5006 1.836 5684 3.036 .6284 2.948
4384 1.190 5014 1.831 5693 3.004 .6293 2.833
.4391 1.223 .5021 1.870 .5698 2.975 .6324 2.833
4399 1.228 .5029 1.873 5706 2.961 .6334 2.792
.4406 1.192 .5035 1.903 5714 3,033 .6339 2.744
4444 1.223 .5043 1.900 5750 2.956 .6348 2.730
4454 1.254 .5049 1.915 5774 3.030 .6354 2.739
4463 1.223 .5056 1.976 .5783 2.967 .6361 2,735
L4471 1.239 .5083 2.016 .5789 3.021 .6367 2.667
4478 1.249 .5107 2.037 .5798 3.074 6375 2.696
4494 1.242 5112 2.098 .5807 2.967 .6382 2.689
4504 1.253 5121 2.080 .5818 2.939 .6389 2.639
4530 1.274 5127 2.084 .5827 2.950 .6397 2.639
4570 1.368 5135 2.043 .5831 2.987 .6418 2.625
.4576 1.381 5142 2.069 .5838 3.068 6424 2.605
.4583 1.371 5149 2.067 .5863 2.990 .6433 2.571
.4589 1.377 5164 2.082 5869 3.030 .6442 2.575
4596 1.387 .5187 2.122 .5876 3.030 .6454 2.522
4604 1.388 .5201 2.194 5883 3.027 .6462 2.493
.4610 1.404 .5207 2.226 .5890 3.001 .6473 2.485
4618 1.405 .5215 2.266 .5897 3.033 .6479 2.481
4625 1.408 .5221 2.175 5904 3.041 .6486 2.449
4630 1.411 .5235 2.216 5911 3.024 .6496 2.438
4637 1.420 .5243 2.298 5917 3.036 .6501 2.401
4644 1.420 .5253 2.215 5924 3.056 6515 2.396
4665 1.440 .5260 2.276 5931 3.047 .6543 2.372
.4673 1.438 .5268 2.259 .5939 3.018 .6549 2.329
.4680 1.444 .5301 2.374 .5946 3.056 .6556 2.308
.4686 1.472 .5309 2.370 .5973 3,065 6565 | 2.302
.4693 1.486 . .5331 2.409 5981 .3.027 .6589 2.270
.4699 1.482 1.5338 2.440 .5989 3.056 6598 | 2.257
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Table 3 — continued

‘]’D'Hel. Am JD.Hel, Am JD.Hel. Am JDeyer. Am
.6606 2.282 .3965 2.120 4743 1.226 .5520 0.928
.6612 2.216 3972 2.122 4756 1.204 .5531 0.949
.6618 2.222 3979 2.100 4791 1.176 5551 0.962
.6627 2.196 .3987 2.093 .4801 1.188 .5563 0.931
.6635 2.209 3991 2.067 .4809 1.172 5572 0.941
.6659 2.131 .3998 2.060 .4818 1.188 5584 0.949
.6666 2.096 4004 2.036 .4826 1.129 5594 0.953
.6673 2.075 L4011 2.032 .4838 1.165 .5605 0.935
.6680 2.102 4020 2.013 .4847 1.178 5614 0.932
.6688 2.089 .4068 1.959 4854 1.150
.6694 2.085 4077 1.932 4861 1.153 | 2440193.5628 0.98v
.6703 2.036 .4087 1.910 .4869 1.138 .5638 0.980
.6709 2.025 .4097 1.908 .4903 1.109 .5648 0.986
.6715 2.016 4106 1.888 4911 1.094 .5669 0.954
6721 2.011 4117 1.877 .4915 1.097 5679 | 0.978
.6728 2.016 4126 1.864 4926 1.094 .5686 0.980
.6736 1.987 4136 1.860 .4935 1.097 5694 | 0.975
6759 1.922 4157 1.808 .4943 1.084 .5701 0.966
.6766 1.917 4205 1.736 .4952 1.093 .5710 0.971
.6777 1.918 4213 1.722 .4959 1.097 5718 | 0.978
.6783 1.875 4223 1.741 .4968 1.081 .5755 0.969
.6790 1.898 4230 1.713 4974 1.068 .5766 0.969
.6797 1.854 4240 1.671 .4983 1.055 5775 | 0.975
.6804 1.824 .4249 1.675 .5019 1.058 5784 | 0.969
.6811 1.850 4258 1.684 5029 1.060 .5794 0.972
.6817 1.841 4269 1.629 . .5038 1.063 .5804 0.969
.6823 1.818 .4281 1.660 .5048 1.063 .5916 0.969
.6833 1.823 4299 1.620 5057 1.067 .5824 0.995
.6841 1.798 .4321 1.603 5064 1.037 .5834 0.990
6864 1.766 4337 1.584 5074 1.025 .5871 0.993
.6873 1.777 4347 1.570 .5081 1.018 .5881 0.978
.6880 1.758 4357 1.548 .5089 1.024 .5892 0.982
.6886 1.765 4365 1.545 .5103 1.028 .5903 0.994
.6893 1.733 .4374 1.527 5158 1.016 5915 0.972
.6899 1.703 .4384 1.493 .5166 1.018 .5923 | 0.999
.6908 1.697 4393 1.489 5176 1.011 .5933 1.020
6914 1.688 .4402 1.485 5191 1.013 5942 | 0.994
.6923 1.692 L4436 1.470 .5199 1.020 5951 | 0.971
.6930 1.674 4445 1.437 5209 1.008 .5961 0.996
.6936 1.683 4454 1.472 5219 1.005 .5996 0.994
.6944 1.652 4464 1.437 5229 0.994 .6005 1.003

4471 1.418 5239 0.990 .6016 1.000

2440189:;;2? gg;i 4482 1.418 5272 0.958 .6026 1.011
3770 2.524 .4496 1.390 .5281 0.977 .6036 0.986
3771 2.500 .4501 1.384 5291 0.967 .6048 1.016
3783 2.463 45 lfi 1.383 .5298 0.963 .6056 1.002
.3790 2.478 4560 1.333 5307 0.968 .6058 0.996
3799 | 2.493 4568 | 1.349 5316 | 0.968 .6074 | 1.009
.3805 2.466 .4576 1.335 5325 0.980 .6083 1.011
3811 2.428 .4585 1.317 .5338 0.968 .6118 0.985
3849 2.405 .4598 1.336 .5345 0.957 .6121 0.994
3857 2.345 4605 1.317 5355 0.945 .6138 1.013
3863 | 2.286 4614 | 1.304 5393 0.951 6154 | 1.020
3877 2234 .4621 1.286 .5403 0.945 6165 1.037
.3886 2.333 4631 1.292 5412 0.942 .6174 1.005
.3893 2.310 .4639 1.300 5421 0.953 .6183 1.007
3898 2.224 4671 1.261 5429 0.928. .6195 0.984
3004 | 2261 4685 | 1.269 5438 | 0.931 6204 | 0.989
3911 |  2.263 4703 1.263 -5449 0.939 .6241 | -0.966
3918 | 2222 A7IL | 1.248 5456 | 0.951 6249 | 1.002
3048 | 2.177 4719 | 1.238 .5465 0.927 .6258 | 0.982
3056 | 2195 4726 1.233 .5472 0.928 6268 | 1.021
: . 4734 1.219 5510 0.930 .6279 1.029
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Table 3 — continued

J.D. e, Am JeDeey, Anm JDeyy, - Anm I Doy, Am
.6288 1.034 6718 1.578 .3203 2,123 3772 1.361
6296 0.990 6726 1.602 .3209 2,109 3779 1.371
.6306 0.986 6751 1.585 .3218 2.085 .3788 1.346
6315 0.993 6759 1.585 3226 2.080 .3798 1.356
.6327 0.977 .6766 1.602 .3239 2.060 .3807 1.333
.6335 0.996 6773 1.629 3244 2.032 .3851 1.292

. .6780 1.605 3253 1.995 .3958 | -1.279
2440200.6136 1.110 .6786 1.638 3257 2,015 .3868 1.296
.6143 1.090 6793 1.672 .3286 1.951 .3876 1.265
.6149 1.081 6802 1.655 .3293 1.912 .3884 1.267
.6155 1.096 .6807 1.678 .3301 1.961 .3891 1.265
.6163 1.094 .6840 1.700 .3308 1.920 .3896 1.261
6169 1.096 " .6847 1.728 3314 1.915 .3906 1.263
.6177 1.104 6860 1.694 | .3323 1.893 .3918 1.250
6187 1.106 .6868 1.705 .3329 1.897 3925 1.253
.6229 1.146 © .6874 1.724 .3336 1.870 .3932 1.239
.6234 1.150 .6880 1.731 3344 1.870 .3968 1.226
6242 1.145 6887 1.736 .3350 1.855 .3974 1.227
.6249 1.172 .6902 1.803 .3356 1.841 .3981 1.211
.6256 1. 147 .6908 1.793 .3384 1.800 .3986 1.200
.6263 1.161 .6935 1.834 .3390 1.771 .3996 1.207
.6271 1.172 .6941 1.867 .3397 1.787 .4002 1.203
6277 1.146 .6948 1.860 .3404 1.810 4009 1.193
.6287 1.174 .6956 1.898 .3411 1.766 .4015 1.193
.6289 1.150 .6971 1.865 3418 1.768 4022 1.186
.6296 1.153 6977 1.915 3426 1.774 4031 1.178
.6304 1.180 6991 1.920 3433 1.750 4041 1.178
.6337 1.234 .3439 1.724 .4080 1.134
.6346 1.222 | 2440212.2804 | 2.926 .3448 1.714 .4090 1.139
6354 1.238 .2812 2.956 .3453 1.708 4099 1.135
.6363 1.235 .2819 2.846 3459 1.686 4105 1.139
.6370 1.285 .2824 2.907 .3487 1.667 4113 1.142
.6380 1.242 .2833 2.833 -3493 1.632 4119 1.131
.6386 1.254 .2838 2.934 .3503 1.634 4124 1.113
.6396 1.264 .2843 2.967 .3509 1.651 4133 1.121
.6404 1.261 .2911 2,665 3515 1.629 4141 1.122
6411 1.257 2919 2.621 .3521 1.632 4146 1.113
L6418 1.276 .2926 2.663 .3529 1.615 4154 1.090
.6426 1.287 .2933 2,634 .3536 1.600 4196 1.077
.6452 1.339 2965 2.616 3541 1.581 4204 1.080
.6460 1.303 .2917 2.568 .3550 1.612 4212 1.079
6468 1.290 - .2979 2.489 .3555 1.597 4219 1.067
6474 1.292 ©.2985 2.528 .3590 1.555 4224 1.058
.6481 1.307 .2993 2.537 .3598 1.549 4232 1.075
.6488 1.333 .3001 2.524 .3605 1.520 .4239 1.064
.6499 1.332 .3009 2.533 .3611 1.524 4246 1.055
6509 1.340 .3016 2.533 .3618 1.493 4254 1.039
6516 | 1.335 .3021 2.526 .3624 1.507 4261 1.050
.6523 1.373 .3030 2.470 .3632 1.492 4266 1.033
.6598 1.414 .3036 2.500 .3640 1.493 4296 1.033
.6606 1.430 .3077 2.364 .3646 1.473 .4305 1.022
6611 1.448 .3083 2.321 .3655 1.474 4311 1.037
6618 1.454 3091 2.313 3662 1.476 .4318 1.016
.6624 1.451 .3099 2,292 .3668 1.458 4324 1.028
.6658 1.499 .3108 | 2,284 3675 1.457 .4332 1.012
.6666 1.502 .3116 2.272 .3683 1.434 4337 1.015
.6673 1.548 3124 | 2304 .3691 1.444 4343 1.022
.6679 1.499 3131 2.232 3725 1.418 4349 1.003
.6686 1.538 3138 | 2.230 .3735 1.404 .4356 1.013
.6692 1.532 3145 | 2.230 3743 1.414 4363 0.987
6699 1.527 3153 2.249 .3751 1.398 4371 0.996
.6706 1.549 3188 | 2.116 3757 1.394 .4401 0.990
.6713 1.555 .3196 2.109 .3764 1.377 4409 0.989
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Table 3 — continued

J-Degey, - Am 1Dy, Am D ey, Am I-D-yet Am
4418 0.981 .2999 0.900 3807 0.967 .5889 0.906
4427 0.985 .3008 0.916 .3831 1.012 .5899 0.894
4436 0.972 3015 0.936 .3839 1.044 .5909 0.888
4446 0.969 .3025 0.909 .3856 1.063 5916 0.926
.4456 0.964 .3034 0.930 .3910 0.975 5924 0.903
4465 0.962 .3042 0.890 3914 0.995 5931 0.907
4476 0.963 .3080 0.878 3924 1.013 .5939 0.911
4486 0.962 3091 0.917 .3929 0.949 5947 0.884

s 4534 0.918 .3149 0.946 .3937 1.039 .5954 0.885
4544 0.930 .3158 0.906 3944 1.005 .5961 0.894
4554 0.939 3166 0.930 3951 0.968 .5981 0.932
4562 0.935 3176 0.908 .3958 0.994 .5989 0.892
4571 0.934 .3184 0.927 .3973 0.963 5994 0.897
.4582 0.925 .3249 0.937 .4003 0.993 .6001 0.888
.4591 0.926 .3256 0.934 4009 0.927 .6008 0.904
.4599 0.921 .3268 0.969 4016 0.941 .6014 0.895
4607 0.916 .3279 0.944 .4031 0.951 .6021 0.878
4616 0.925 .3286 0.957 4039 0.976 .6027 0.878
4624 0.934 3294 0.949 4046 0.954 .6034 0.904
4633 0.913 .3302 0.950 4053 1.035 .6041 0.918
4640 0.917 .3310 0.972 4061 1.007 .6050 0.918
4648 0.922 .3318 0.916 4066 1.029 .6070 0.900
4681 0.900 .3328 0.923 4103 1.024 .6079 0.930
.4690 0.899 .3362 0.962 4111 1.012 .6087 0.926
.4699 0.899 .3369 0.926 4116 1. 008 .6094 0.955
4713 0.895 .3378 0.931 4123 0.995 .6103 0.932
4721 0.909 .3386 0.909 4133 0.994 ’

4731 0.906 .3393 0.892 4139 1.009 | 2440221.3485 0.855
4739 0.902 .3401 0.878 4144 0.976 .3493 0.858
4748 0.895 .3409 0.916 4162 0.995 3499 0.853
4758 0.907 .3416 0.911 4189 1.033 .3507 0.866
4766 0.897 3426 0.898 4194 0.957 .3514 0.841
4776 0.909 .3432 0.940 4200 0.957 3524 0.860
.4800 0.904 .3461 0.954 4210 0.959 .3534 0.855
.4807 0.914 .3469 0.940 4215 0.971 .3540 0.847
.4815 0.885 .3477 0.930 4223 0,969 .3548 0.842
.4824 0.898 .3485 0.977 4230 0.928 .3557 0.849
.4833 0.898 3494 0.969 4274 0.967 .3601 0.858
.4841 0.897 .3501 1.012 .4283 0.953 3618 0.840
.4850 0.899 .3508 1.011 4291 1.034 3626 0.871
.4860 0.899 .3523 0.944 4299 1.002 3631 | 0.869
4868 0.908 3531 1.005 4309 1.004 .3641 0.846
.4876 0.904 .3539 0.993 4314 1.003 .3656 0.839
.4884 0.907 3571 0.951 4322 1.012 .3668 0.850
.4894. 0.912 .3582 0.945 .3677 0.860
.4925 0.911 .3589. L016 2440220.5696 |  0.911 .3686 | 0.850
4931 0.907 3597 0.923 5703 0.909 3723 0.850
.4938 0.926 .3604 0.972 S711 0.902 .3729 0.845
4946 0.930 3612 0.957 5719 0.897 .3738 0.860
.4952 0.916 3621 0.942 5728 0.939 3746 0.856
.4958 0.907 .3629 0.964 5736 0.925 .3755 0.849
.4965 0.914 3637 0.957 5744 0.940 .3763 0.832
.4972 0.908 .3646 0.945 5752 0.908 3771 0.835
4979 0.904 .3673 1.013 5787 0.935 .3800 0.836
.4984 0.914 .3682 1.052 5796 0.932 .3816 0.836
4992 0.912 .3691 1.050 .5803 0.930 3824 0.836
4998 0.913 .3699 1.033 .5809 0.911 .3831 0.842
3714 0.995 5818 0.912 .3839 0.845

2440219.2965 0.879 .3722 0.972 5827 0.911 .3848 0.860
.2973 0.931 .3740 0.957 5834 0.911 .3854 0.854
2081 0.908 3748 1.011 .5842 0.918 .3869 0.836
2991 0.921 .3789 0.994 5851 0.930 .3876 0.859
3799 0.976 .5857 0.940 .3902 0.875
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Table 3 — continued

J.D.ge, Am JeDegey, Am J-Deger. Am J-Degel, Am
.3911 0.856 .2456 0.968 .3768 2.327 4377 3.018
.3919 0.839 .2483 0.984 .3776 2.306 .4382 2.981
.3928 0.855 .2489 1.000 .3782 2.296 4404 3.053
.3933 0.850 L2496 1.009 .3788 2.388 4410 3.053
.3943 0.851 .2503 0.964 .3818 2.415 4418 3.110
.3948 0.845 .2510 1.002 .3826 2.434 4423 2.975
.3955 0.853 .2532 1.007 .3830 2.374 .4428 2.984
.3963 0.865 .2538 1.026 .3838 2.442 .4438 2.978
3971 0.834 .2546 1.024 .3844 2.455 4444 2.984
.3979 0.845 .2552 1.024 .3851 2.504 .4451 3.086
.4006 0.855 .2559 1.037 .3865 2.500 4459 3.001
4018 0.869 .2566 1.048 .3871 2.586 4465 2.956
.4028 0.850 .2573 1.038 .3879 2.591 4471 2.956
.4037 0.874 .2580 1.038 .3900 2.632 4479 3.030
.4045 0.841 .2587 1.062 .3908 2.637 .4499 2.990
.4055 0.865 .2593 1.063 .3914 2.703 .4513 3.095
.4064 0.865 .2623 1.065 .3921 2.644 .4519 3.068
.4074 0.871 2629 1.069 .3928 2.674 4533 3.098
4082 0.846 2634 1.059 .3941 2.759 .4539 2.984
4125 0.860 2644 1.084 .3949 2,703 4547 2.981
.4133 0.842 2649 1.084 .3955 2.742 4554 3.015
4141 0.859 .2656 1.064 .3962 2.820 4561 2.978
4149 0.868 .2663 1.072 .3982 2.815 4595 3.038
.4157 0.850 2671 1.088 .3988 2.769 .4603 2.942
.4168 0.850 2677 1.089 3996 2.762 4608 3.041
4175 0.855 .2683 1.096 .4003 2.828 T .4616 3.080
4183 0.840 2718 1.109 .4008 2.875 .4630 3.001
4193 0.851 2726 1.108 4017 2.812 L4636 3.077
4199 0.854 2733 1.117 4024 2.822 4644 3.027

. .2738 1. 121 4031 2.848 .4650 2.953
2440229.2163 0.921 .2745 1.109 .4037 2.838 .4658 3.110
.2170 0.918 .2753 1.124 .4044 - 2.846 .4685 2.990
.2178 0.899 .2759 1.121 4064 2.875 4691 3.025
.2184 0.895 .2766 1.113 .4086 2.975 .4699 3.038
2191 0.936 2775 1,134 .4093 3.010 .4706 2.992
.2206 0.898 .2801 1.149 .4100 3.027 4712 2.893
2212 0.932 .2808 1.143 4118 3.004 4719 2.945
2221 0.918 2814 1.149 4128 3.089 4726 2.864
2226 0.916 .2823 1.170 4155 3.086 4734 2.909
2254 0.949 .2829 1.137 4161 3.007 4739 3.012
.2260 0.931 .2837 1.170 4168 3.041 4747 2.948
2268 0.940 .2844 1.161 4176 3.059 4774 2.820
2274 0.955 .3597 1.976 4182 3.119 4781 2.810
.2282 0.937 .3603 2.009 4189 3.001 4789 2.822
.2289 0.948 3611 2.006 4196 2.967 4796 2.754
.2294 0.954 .3616 2.013 .4202 2.964 .4801 2.754
.2303 0.951 3624 2.034 .4206 2.978 L4809 2.757
.2309 0.935 3630 | 2.025 4215 2.970 4816 2.747
2317 0.941 .3638 2.009 4250 2.967 .4824 2.772
2317 0.941 3644 2.071 4258 3.041 .4830 2.789
.2323 0.942 3657 2.102 4264 3.056 .4837 2.727
.2343 0.954 .3666 2.071 4273 3.053 .4865 2.550
.2353 0.954 3671 2.105 4286 3.018 .4871 2.504
.2358 0.960 .3699 2.230 4294 3.077 .4879 2.550
2365 0.955 .3706 2.230 .4301 3.065 .4886 2.550
.2373 0.964 3713 2.237 .4306 2.987 .4894 2.459
2379 0.966 3721 2.268 4314 3.050 .4908 2.415
.2389 0.959 3726 2.207 4334 2.998 4914 2.407
.2393 0.964 3733 2.243 4342 2.961 4921 2.413
.2400 0.968 3740 2.263 .4348 3.107 4929 2.481
.2406 0.978 .3748 2.234 4354 3.071 .4936 2.546
2414 0.968 3754 2.323 .4361 3.071 .4943 2.472
2420 0.959 .3761 2.304 .4368 3.077 .4988 2.331
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Table 3 — continued

JeDeyey, Am 4Dy, Am Dy Am J-D-Hel Am
.4995 2.310 5539 | 1.492 2821 2.904 3783-| 2.118
.5001 2.415 .5546 1.480 .2828 2.934 .3813 2.011
5009 2.364 .5558 1.488 .2834 2.973 .3832 1.985
5016 2.290 5564 1.530 .2841 2.896 .3839 1.990
.5024 2.286 .5570 1.474 .2848 2.912 .3846 1.947
.5028 2.241 5576 1.473 .2856 2.953 .3852 1.985
.5036 2.218 .5581 1.488 .2884 3.012 .3860 1.954
.5043 2.261 5594 1.410 .2890 3.062 .4621 1.177
.5050 2.160 .5601 1.435 .2906 2.896 4629 1.158
.5057 2.237 5629 1.422 .2911 2.961 .4635 1.139
.5064 2.188 .5636 1.402 .2919 2,978 .4643 1.134
.5091 2.168 .5643 1.417 .2928 2.899 4649 1.146
.5098 2.164 5651 1.394 .2935 3.015 .4656 1.161
.5106 2.098 .5658 1.346 .2941 2.928 .4663 1.138
5111 2.164 5665 1.378 2949 3.033 4670 1.133
5121 2.129 5671 1.349 .2978 3.010 .4678 1.120
5126 2.096 5679 1.329 .2986 2,937 .4683 1.109
.5132 2.067 .5687 1.340 .2992 3.086 4711 1.116
.5140 2.091 5714 1.374 2999 2.973 4718 1.114
5147 2.123 .5723 1.340 .3006 2.992 4726 1.121
5153 2,043 .5729 1.342 .3012 2.915 .4733 1.088
.5159 1.990 5743 1.274 .3021 2.998 4738 1.102
5166 1.980 5751 1.308 .3027 3.012 4746 1.083
.5195 1.918 .5758 1.307 .3034 2.990 4753 1.100
.5201 1.918 5764 1.310 .3041 2.926 4760 1.075
.5207 1.903 5771 1.298 . .3069 2.942 4768 1.090
5214 1.978 5779 1.257 .3076 3.027 4774 1.075
.5223 1.898 .5806 1.241 .3083 2.931 .4803 1.063
5229 1.905 .5815 1.274 .3089 2.956 4810 1.072
5236 1.915 .5820 1.272 .3096 2.939 4816 1.060
5241 1.832 .5826 1.253 .3103 3.033 .4822 1.059
5249 1.844 .5834 1.235 3110 2.950 .4830 1.056
.5258 1.842 .5843 1.209 .3118 2.953 .4836 1.041
.5286 1.834 .5846 1.252 3124 3.038 4843 1.028
.5293 1.805 .5856 1.205 3131 3.033 .4849 1.051
.5299 1.808 .5862 1.201 .3157 2.978 .4857 1.038
.5305 1.805 .5869 1.252 .3165 2.970 4864 1.055
5312 1.811 .5874 1.219 .3173 2.885 .4893 1.025
5327 1.765 .5904 1.204 ..3179 2.965 .4899 1.029
.5333 1.741 .5912 1.172 .3186 2.891 .4907 1.028
.5341 1.727 5918 1.197 .3193 2.923 .4913 1.016
5346 1.738 .5926 1.184 .3199 2.899 4919 1.016
5353 11722 .5934 1.182 .3207 2.923 4926 1.018
5375 1.681 .5940 1.192 3213 3.065 4934 1.026
.5381 1.663 .5955 1.157. 3221 2.899 4941 1.025
.5388 1.652- ' .3227 2.970 4949 1.034
5396 | - 1.671 | 2440232.2656 2.792 3256 2.975 4954 1.037
5403 1.683 .2663 2.710 .3265 2.970 .4983 1.020
5409 1.660 .2673 2.722 .3273 2.981 .4990 1.028
5416 1.652 .2704 2.883 .3281 2.896 .4996 1.004
5421 1.647 .2710 2.934. .3289 3.012 .5004 1.008
.5430 1.617 .2716 2.820 .3299 3.116 .5009 1.002
.5437 1.626 -2724 2.880 | .3306 2.978 5018 | 0.969
.5457 1.617 -2730 2.948- .3313 2.923 5024 | 0.987
.5464 1.625 -2738 2.825 .3706 2.237 5030 | 0.973
5472 1.566 .2744 2.931 3713 2.201 5038 | 0.976
.5478 1.524 2751 2.945 3721 2.164 .5044 | 0.959

" .5486 1.579 .2759 3.012 .3728 2.201 .5073 0.962
.5493 1.532 .2765 2.915 3736 2.155 5081 | 0.965
.5499 1.535 2792 2.872 3744 2.175 .5086 | 0.967
.5506 1.489 .2799 2.920 | 3752 2.144 5093 | 0.964
5513 1.527 .2807 2.990 3761 2.080 .5101 0.967
5526 1.526 .2813 2.915 3775 2.091 .5108 0.967
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Table 3 — continued

J.Deye, Am I:Dege. Am JeDegey, Am J-Deger, Am
5170 | 0.944 -3008 | 0.856 3746 | . 0.849 | 2440320.3088 |  0.831
5176 0.942 .3015 0.858 3752 0.856 13096 0.835
.5203 0.954 .3022 0.869 ) 3102 0.835
.5209 0.927 .3029 0.865 2440302.2836 0.863 3109 0.840
5218 0.937 .3038 0.873 .2841 0.827 3117 0.827
5225 0.944 .3078 0.849 .2850 0.841 3146 0.869
.5233 0.955 .3085 0.855 .2856 | 0.835 3212 0.859
5239 0.926. .3093 0.870 .2863 0.830 3219 0.837
.5246 0.941 .3098 0.847 .2869 0.830 3226 0.832
5253 0.916 .3106 0.856 .2878 0.822 3239 0.822
.5260 0.917 3115 0.850 .2884 0.836 3322 0.842
5267 | 0.931 3123 0.860 .2891 0.855 3328 0.836
5301 0.937 3131 0.853 .2893 0.855 3337 0.825
5310 0.940 .3138 0.855 2918 | 0.841 3360 0.839
.5322 0.948 3146 0.856 2924 0.858 13366 0.831
5329 0.940 .3288 0.889 2932 0.840 .3376 0.842
.5337 0.928 .3296 0.864 .2939 0.856 .3382 0.815
.5344 0.930 .3303 0.856 .2944 0.856 3389 0.821
.5350 0.942 .3308 0.874 2951 0.846 3469 0.826
.5358 0.932 3324 0.863 .2959 0.837 3474 0.841
.5364 0.962 .3331 0.840 -2965 0.845 .3498 0.841
.5409 0.962 .3343. 0.850 .2973 0.856 13506 0.817
5416 0.927 .3351 0.842 .2979 0.845 3514 0.830
5424 0.914 3357 0.839 .2988 0.854 .3521 0.827
5431 0.918 .3364 0.846 .3009 0.863 .3528 0.816
.5436 0.923 .3401 0.846 3015 0.870 3537 0.807
5444 0.920 .3407 0.830 3024 0.863 :

.5450 0.934 3415 0.851 .3031 0.869 | 2440321.3176 1.025
.3435. 0.825 . .3038 0.855 .3185 1.025
2440249.2525 0.923 3441 0.849 .3046 0.866 3191 1.039
.2546 0.936 .3450 0.830 .3051 0.871 .3198 1.026
.2553 0.921 .3456 0.850 .3059 0.870 .3205 1.012
.2561 0.881 3463 | 0.837 .3066 0.873 3213 1.005
.2658 0.904 3484 0.861 3073 0.855 .3220 1.022
.2576 0.951 .3491 0.853 .3093 0.866 3228 1.029
.2581 0.931 .3499 0.847 .3107 0.866 3244 0.994
.2589 0.939 .3506 0.841 .3108 0.866 3253 1.020
2613 0.923 3512 0.837 3114 0.851
2621 0.927 .3520 0.846 3121 0.853 | 2440322.3403 0.869
2627 0.912 .3525 0.846 3130 0.858 .3409 0.871
.2635. 0.871 .3532 0.858 3137 0.854 3416 0.849
.2641 0.868 .3539 0.839 3143 0.858 .3423 0.854
.2648 0.878 .3546 0.841 .3150 0.868 .3430 0.864
.2663 0.870 3553 0.840 3157 0.897 3437 0.863
.2678 0.898 3574 0.839 3177 0.875 .3444 0.844
.3582 0.822 .3593 0.927 .3449 0.846
2440264.2846 0.863 .3588 0.842 .3600 0.911 .3459 0.870
.2854 0.874 .3596. 0.858 3607 0.914 3463 0.870
.2861 0.853 .3609 0.853 3616 0.903 3473 0.865
.2869 0.871 .3616 0.832 3623 0.914 .3549 0.865
.2881 0.871 .3623 0.849 3629 0.908 .3555 0.876
.2888 0.888 3631 0.837 .3561 0.868
.2896 0.888 .3638 0.829 2440317.3306 0.810 .3575 0.874
.2904 0.889 .3645 0.850. 3312 0.810 .3583 0.854
.2910 0.870 .3665 0.841 3319 0.811 .3603 0.840
.2916 0.887 3673 0.864 .3326 0.810 .3609 0.840
.2924 0.889 .3679 0.854 .3333 0.810 3617 0.888
.2958 0.876 3687 0.854 3341 0.803 -3624 0.898
.2966 0.866 3699 0.871 .3349 0.810 .3666 0.863
.2974 0.875 3705 0.850 .3359 0.822 .3681 0.870
.2981 0.880 3713 0.850 3367 0.784 3688 0.870
.2992 0.866 3727 0.846 .3374 0.798 .3694 0.890
.2999 | 0.868 .3738 0.836
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Table 3 — continued

3Dyl Am 3Dyl Am 1D 4.1, Am J.Deyel Am
.3702 0.883 5163 0.816 .5348 0.863 .5949 0.878
.3708 0.878 .5185 0.861 5354 0.858 .5959 0.870
5199 0.809 .5366 0.865 .5966 0.876
2440327.3152 0.909 5212 0.875 .5373 0.864 .5989 0.863
.3160 0.894 5223 0.824 .5381 | .0.866 .5996 0.860
3168 0.903 ¢ 5254 0.846 .5389 0.861 .6006 0.864
3174 0.922 5264 0.811 .5399 0.861 .6012 0.858
3181 0.871 5274 0.791 .5429 0.861 .6019 0.868
.3188 0.902 .5353 0.858 5436 0.860 .6058 0.846
.3196 0.884 5364 0.855 5444 0.859 .6067 0.856
.3203 0.881 5375 0.865 5449 0.859 .6076 0.874
3210 0.894 .5400 0.851 .5456 0.858 .6082 0.868
3218 0.895 5412 0.854 - .5463 0.860 .6092 0.873
.3268 0.909 5422 0.854 5471 0.859 .6099 0.879
.3275 0.914 5433 0.842 5478 0.865 .6108 0.874
.3283 0.900 5444 0.840 .5486 0.855 6115 0,879
.3290 0.902 .5458 0.863 .5492 0.864 .6121 0.885
.3298 0.902 .5535 0.834 .5498 0.861 6128 0.878
.3304 0.884 .5546 0.839 .5505 0.865 6134 0.858
.3311 0.914 5557 0.827 .5533 0.846 .6165 0.884
.3318 0.907 5568 0.812 .5541 0.856 6171 0.878
3326 0.902 .5548 0.861 .6180 0.868
.3332 0.908 .5555 0.864 .6207 0.884
2440512.4658 0.870 5561 0.856 .6216 0.863
2440500.4159 0.851 .4666 0.858 .5567 0.853 .6223 0.863
4171 0.816 4675 0.853 5575 0.869 .6230 0.873
4181 0.839 - .4688 0.866 .5583 0.865 .6234 0.870
4191 0.810 4694 0.853 .5589 0.861 .6263 0.874
4196 0.821 4703 0.841 .5603 0.883 6271 0.875
4216 0.822 4708 0.869 5631 0.871 .6278 0.885
4226 0.795 4716 0.864 .5638 0.858 .6284 0.884
4239 0.780 4758 0.842 5646 0.868 .6291 0.889
4253 0.830 4766 0.846 5652 0.878 .6299 0.885
.4556 0.839 4774 0.851 .5658 0.851 .6305 0.870
L4567 0.841 .4782 0.842 5665 0.868 .6313 0.866
4579 0.821 4791 0.856 5673 0.871 .6319 0.871
4589 | 0.824 4804 | 0.826 .5679 0.850 6326 | 0.879
4604 0.829 4814 0.849 .5686 0.869 .6333 0.868
4615 0.835 .4824 0.856 .5693 0.859 .6363 0.875
4626 0.831 4834 0.858 .5701 0.863 6371 0.881
4637 0.858 4841 0.835 5721 0.871 .6378 0.881
4648 0.851 4871 0.861 5729 0.861 .6384 0.866
4659 0.854 .4883 0.855 5735 0.869 .6391 0.892
4718 0.827 .4893 0.841 5743 0.859 .6406 0.894
4729 0.830 .4904 0.840 .5749 0.881 4612 0.883
4741 0.853 4911 0.859 5757 0.858 .6418 0.887
4756 0.842 4919 0.846 5763 0.840 .6426 0.876
4766 0.850 4929 0.856 5771 0.865 .6433 0.887
4778 0.837 4937 0.859 5779 0.853 .6458 0.892
4789 0.814 4944 0.847 5785 0.860 .6466 0.866
4798 0.834 .4979 0.832 5812 0.876 6473 0.865
.4809 0.841 .4986 0.858 .5839 0.853 .6480 0.863
.4820 0.836 .4996 0.858 5847 0.839 .6487 0.861
.4885 0.864 5005 0.866 .5854 0.856 .6493 0.880
.4896 0.887 .5011 0.879 -5861 0.861 .6501| 0.873
4906 0.887 .5026 0.855 .5869 0.870 .6509 0.866
.4918 0.824 .5033 0.846 .5878 0.849 6516 0.859
.4928 0.805 5041 0.859 .5881 0.868 .6523 0.865
4940 0.824 .5048 0.858 .5888 0.875
.4952 0.798 5326 0,854 .5896 0.869 | 2440514.4899 0.962
4964 0.799 5333 0.842 .5904 0.853 4909 0.939
.4975 0.825 5340 0.861 .5933 0.874 4921 0.969
.4985 0.803 .5940 0.870 4936 0.939
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Table 3 — continued

J'D'Hel. Am J°D'Hel. Am J'D°Hel. Am J'D'Hel. ! Am
.4946 0.963 6154 0.972 .5784 0.881 3153 0.841
.4983 0.951 .6174 1.00%" 5813 0.894 3173 0.844
.4998 0.955 .6186 0.960 5819 0.897 3181 0.841
.5009 | 0.958 .6196 |  0.948 5826 |  0.871 3188 | 0.845
.5021 0.969 6207 1.025 5833 0.883 3195| 0.834
5030 | 0.930 .6286 0.963 .5840 0.880 3203 | 0.837
5041 | 0.955 .6296 | 0.969 -5848 0.881 .3209| 0.839
5051 0.984 .6308 0.953 .5855 0.880 3216 0.830
5063 0.972 .6353 0.967 5860 0.894 3226 0.835 |.
5131 0.954 6363 0.976 .5868 0.887 3238 | 0.834
5143 | 0.954 6374 | 0.969 -58741  0.890 3259 0.855
5154 0.972 .6386 0.959 -5895 0.904 .3264| 0.865
5165 0.976 6396 0.969 5902 0.904 3271 0.859
5176 0.978 6407 0.955 .5909 0.899 .3279| 0.856
.5185 0.971 .6418 0.969 5916 0.907 .3286| 0.873
.5198 0.960 .5922 0.899 3292 | 0.858
.5208 0.978 | 2440534.3741 0.837 5931 0.900 .3301 0.870
5220 | . 0.989 3749 0.829 5937 0.894 .3307 0.863
5229 0.963 3754 0.815 5949 0.898 3313 0.844
.5301 0.975 .3763 0.806 5959 0.898 .3321| 0.856
5311 0.971 .3769 0.789 -5963 0.900 .3335|  0.863
.5322 0.985 3777 0.790 -5986 0.912 .3343 0.855
5334 0.991 .3784 0.778 5993 0.902 3349 | 0.858
.5345 0.981 3791 0.811 5999 0.925 .3356 0.840
5359 1.002 .6006 0.912 3364 | 0.866
.5365 1.029 | 2440868.5870 1.279 .6014 0.920 3369 | 0.858
5376 | 0.986 .5888 1.260 6021 | 0.941 .3378 |  0.859
.5388 0.996 .5899 1.246 .6029 0.935 3384 |  0.854
.5476 |  0.986 5912 1.231 .6033 0.920 3390 | 0.854
.5568 0.990 .5941 1.226 .6040 0.907 .3398 0.866
.5581 0.978 5951 1.224 .6047 0.913 3405 | 0.859
.5593 0.967 5959 1.218 .6054.| 0.914 3411 0.870
5602 | 0.969 .5968 1.215 .6061 0.916 3578 | 0.849
5613 | 0.975 -6098 | L.141 3587 | 0.853
5623 0.975 6123 1.137 2440916.2894 0.835 3593 | 0.854
5634 | 0.969 -6163 L.125 .2902 0.842 3599 | 0.854
5647 | 0.978 6174 | 1.120 .2908 | 0.826 .3606 | 0.858
5657 0.969 .6385 | 1.018 2916 | 0.856 3614 | 0.845
5668 | 0.986 .6394 1.017 .2921 0.851 3619 | 0.853
5738 | 0.982 6404 1.020 2928 |  0.835 3628 | 0.839
5748 | 0.978 -6413 1.017 2937 | 0.836 3634 |  0.856
5760 | 0.989 6423 | 1.028 2944 | 0.826 3641 | 0.846
5769 | 1.000 6434 | 0.986 2052 0.836 3662 | 0.860
5787 1.003 6443 0.977 .2958 0.830 3668 | 0.855
5791 1.007 .6454 | 0.984 2978 | 0.829 3674 | 0.854
.5803 1.004 6463 | 0.977 2993 | 0.844 3682 | 0.855
5814 1.017 .3000 0.841 .3688 0.839
5834 1.038 | 2440915.5631 0.898 3006 | 0.842 3701 | 0.845
.5906 0.973 5639 0.897 .3013 0.835 3710 | 0.849
5918 0.981 .5645 0.894 .3021 0.854 3718 | . 0.844
5928 |  0.962 5652 0.894 .3027 0.859 3724 | 0.841
.5939 0.963 .5660 0.892 .3049 0.849 3732 0.854
5949 |  0.955 .5665 0.884 .3056 0.853 3753 | 0835
5961 0.955 .5687 0.895 .3063 0.850 3760 | - 0.844
5973 0.959 5694 0.889 .3069 0.854 3768 | 0.836
.5983 0.969 5721 0.904 .3078 0.855 3774 | 0.842
.5993 0.969 5727 0.899 .3084 0.854 .3781 0.837
.6004 0.971 5734 0.902 3091 0.849 .3789 0.827
.6016 0.971 5749 0.881 3103 0.855 3796 | i 0.855
.6109 0.976 5755 0.880 3121 0.866 .3801 | |0.849
.6120 0.958 5764 0.871 3140 0.863 .3808 1 0.853
6131 0.977 5771 0.870 3148 0.839 3815 ; 0.853
.6143 0.964 5777 0.889 ' 3836 | | 0.864
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Table 3 — continued

J'D'Hel. Am ‘I'D'Hel. Am J'D'Hel. Am J.D.ge), Am
.4508 0.827 2493 0.849 .3063 0.875 4106 0.889
4519 0.846 .2499 0.850 .3071 0.884 4113 0.878
.4528 0.840 .2508 0.855 3077 0.916 4120 0.868
.4535 0.842 2513 0.887 .3105 0.881 4128 0.859
4543 0.845 .2542 0.861 3112 0.898 4134 0.851
4549 0.851 .2549 0.885 .3119 0.912 4141 0.863
.4556 0.863 .2557 0.884 3127 0.899 4148 0.860
4561 0.849 .2563 0.873 3134 0.893 4177 0.861
4568 0.845 .2570 0.887 .3140 0.858 .4181 0.846
4576 0.837 .2577 0.871 3147 0.861 .4189 0.850
.4583 0.846 .2584 0.871 3154 0.861 4196 0.878
4589 0.841 2591 0.871 3161 0.854 .4203 0.884
4611 0.844 .2599 0.884 3168 0.870 4210 0.892
4616 0.853 .2606 0.892 3175 0.883 4216 0.881
4624 0.850 .2618 0.876 3203 0.869 4224 0.875
.4632 0.864 .2652 0.918 .3208 0.868 4232 0.859
4638 0.847 .2659 0.916 3214 0.853 .4238 0.831
4645 0.853 .2666 0.913 3223 0.853 4246 0.902
4653 0.864 2673 0.907 3229 0.884 4272 0.870
4657 0.863 .2681 0.900 13236 0.885 4279 0.869
4666 0.869 .2687 0.880 3241 0.869 4287 0.873
.4673 0.881 .2694 0.865 3249 0.879 .4293 0.875
.4681 0.869 .2702 0.871 3257 0.900
.4687 0.851 .2708 0.880 3264 0.876 | 2440970.2858 0.950
4708 0.858 .2715 0.913 3271 0.863 .2865 0.925
L4715 0.870 L2722 0.914 .3278 0.861 2872 0.935
4723 0.855 .2729 0.898 .3306 0.860 .2879 0.917
4729 0.864 .2737 0.900 3314 0.889 .2889 0.921
4734 0.855 2743 0.914 .3320 0.879 .2896 0.913
4739 0.858 .2751 0.916 3328 0.873 .2905 0.900
4744 0.856 .2758 0.903 3334 0.860 .2913 0.902
4749 0.860 .2764 0.903 .3340 0.865 2919 0.885
4757 0.865 2771 0.913 .3348 0.874 .2928 0.873

. 4764 0.858 .2770 0.874 3354 0.866 .2935 0.864
4771 0.858 .2806 0.875 13360 0.890 .2943 0.874
4791 0.859 .2812 0.881 23366 0.892 .2963 0.897
4798 0.856 .2819 0.890 3876 0.837 .2970 0.894
.4806 0.858 .2826 0.899 3884 0.836 .2977 0.894
.4812 0.859 .2833 0.906 13890 0.846 .2984 0.894
.4827 0.855 .2841 0.914 .3898 0.859 .2993 0.893
4839 0.856 .2848 0.903 .3906 0.841 .2999 0.881
.4850 0.858 .2854 0.898 3911 0.847 .3006 0.884
.4854 0.861 .2861 0.899 3916 0.841 3013 0.881

.2868 0.923 .3926 0.855 .3021 0.885

2440966.2333 0.936 .2874 0.897 .3931 0.850 .3027 0.906
.2340 0.941 .2902 0.883 .3939 0.853 .3034 0.898
.2346 0.936 .2909 0.884 13946 0.842 .3042 0.909
.2355 0.937 .2916 0.888 3953 0.855 .3061 0.908
.2362 0.913 .2937 0.899 3961 0.855 .3069 0.902
.2368 0.946 .2944 0.903 3968 0.865 .3078 0.895
.2375 0.912 2952 0.898 3994 0.863 .3084 0.894
.2383 0.914 .2958 0.890 .4003 0.860 3093 0.878
.2388 0.921 .2966 0.902 4009 0.858 .3099 0.899
.2396 0.917 .2971 0.893 4016 0.841 .3106 0.889
.2404 0.925 .2979 0.888 4023 0.854 3114 0.909
.2410 0.911 .3008 | 0.912 4031 0.853 3120 0.876
.2437 0.893 3014 | 0.893 4036 0.876 3127 0.889
.2445 0.879 3021 | 0.892 4044 0.856 3134 | 0.876
.2452 0.880 3028 | 0.893 (4051 0.849 .3141 0.866
.2459 0.871 .3035.1  0.874 4058 0.866 3149 | 0.893
.2466 0.864 3042 | 0.890 4085 0.894 3155 | 0.874
.2473 0.860 3049 | 0.898 4091 0.893 3176 0.903
2481 | 0.844 3056 | 0.885 4099 | 0.869 3182 | 0.917
.2487 0.853 ’ .3188 0.889
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Table 3 — continued

J.D.ge1, Am J.Degey, Am JeDogel, Am J.D.gel, Am
3194 0.889 .3802 0.832 .3607 0.897 5471 0.888
.3201 0.871 .3809 0.827 .3628 0.890 5478 0.890
.3208 0.888 .3817 0.829 3636 0.884 .5486 0.885
.3215 0.884 .3823 0.835 .+3643 0.870 5493 0.886
.3222 0.876 .3830 0.834 3649 0.884 .5499 0.887
.3230 0.868 .3838 0.825 3656 0.899 5506 0.883
3237 0.876 3843 0.812 .3663 0.894 5513 0.878
3246 0.860 3671 0.888 5521 0.888
3251 0.866 | 2441666.3079 0.830 3677 - 0.895 5527 0.893
3277 0.822 .3085 0.836 .3684 0.881 .5543 0.884
.3283 0.822 .3093 0.825 3691 0.893 5541 0.883
.3290 0.820 3099 |  0.840 3699 0.897 5548 0.879
.3298 0.806 3106 0.841 3732 0.914 5554 0.884
.3304 0.837 3113 0.841 3741 0.906 5562 0.881
3311 0.846 3127, 0.836 .3746 0.908 .5569 0.890
.3318 0.829 3133 '0.831 3755 0.899 .5593 0.894
.3324 0.846 .3141 0.827 3761 0.906 5601 0.887
.3333 0.840 .3149 0.831 .3768 0.897 .5608 0.877
.3339 0.839 3137 0.814 3775 0.920 5614 0.892
.3346 0.812 3164 0.806 3782 0.907 5622 0.877
.3353 0.811 3193 0.830 .3789 0.913 5629 0.893
3374 0.859 3199 0.820 3796 0.917 .5636 0.897
..3381 0.845 .3208 0.832 5643 0.890
.3388 0.861 .3213 0.856 2441667.5094 0.878 5649 0.887
.3394 0.865 3221 0.835 .5100 0.874 5656 0.885
.3402 0.873 .3228 0.831 5107 0.874 .5685 0.883
.3408 0.861 3234 0.807 5115 0.867 5691 0.883
3413 0.853 .3240 0.826 5143 0.872 5699 0.883
.3421 0.850 .3248 0.831° 5151 0.871 5705 0.881
.3428 0.841 3254 0.822 .5158 0.865 5713 0.886
.3436 0.841 .3261 0.821 5164 0.870 5719 0.889
3442 0.835 .3268 0.827 5171 0.871 .5726 0.893 |
.3449 0.842 .3301 0.809 5179 0.874 5733 0.897
3470 0.837 .3308 0.817 5185 0.876 5741 0.890
.3478 0.840 3314 0.819 5193 0.878 5748 0.887
3484 0.839 3321 0.830 .5199 0.872 5773 0,888
.3491 0.837 3329 0.821 .5207 0.877 5781 0.888
.3498 0.841 3336 0.821 5212 0.876 .5787 0.890
3512 0.837 .3343 0.815 5218 0.875 5794 0.888
3519 0.847 3349 0.821 5226 0.877 5801 0.895
.3528 0.839 3357 0.826 .5233 0.884 .5808 0.887
.3534 0.834 .3363 0.819 5240 0.884 .5814 0.891
.3543 0.855 .3369 0.809 .5268 0.878 5821 0.890
3548 0.853 3377 0.858 5274 0.877' .5829 0.890
.3552 0.831 .3409 0.816 .5280 0.878 5865 0.887
3621 0.875 3416 0.806 .5289 0.881 5871 0.890
.3628 0.869 3424 0.845 .5295 0.882 5879 0.886
.3635 0.875 3431 0.839 .5301 0.890 .5886 0.887
.3669 0.878 3437 0.868 .5309 0.875 .5893 0.887
3691 0.851 .3445 0.850 .5315 0.886 .5900 0.887
.3698 0.837 3451 0.837 5322 0.893 .5908 0.888
.3704 0.847 .3478 0.895 5329 0.893 5914 0.886
3711 0.840 3484 0.880 .5337 0.892 5921 0.884
.3718 0.832 .3523 0.860 .5380 0.890 .5928 0.880
3725 0.890 .3530 0.869 .5387 0.896 5936 0.880
.3733 0.849 3540 | 0.855 .5394 | 0.888 .5944 0.881
3739 0.885 .3550 0.878 5402 0.898 - 5969 0.885
.3746 0.849 .3558 0.880 -5408 0.902 5976 0.889
3753 0.837 .3571 0.864 5415 0.892 .5984 0.895
3759 0.834 3578 0.880 5421 0.905 .5990 0.890
.3768 0.870 .3585 0.863 5429 0.881 .5996 0.890
3773 0.871 3591 0.879 .5435, 0.886 .6010 0.890
3795 0.831 .3600 0.873 .5442 0.894 6017 0.905
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Table 3 — continued

J.Dege, Am J:D.ge, Am J.D. g1, Am J.D.yel, Am
.6024 0.902 .6561 0.893 .3241 0.886 3749 0.866
.6031 0.904 .6568 0.901 3249 0.895 3756 0.871
.6039 0.902 | . 3255 0.889 3763 0.864
.6046 0.893 | 2441668.2718 0.896 .3562 0.888 3771 0.865
.6068 0.886 2727 0.896 .3269 0.889 .3791 0.871
.6074 0.889 2734 0.905 .3276 0.897 .3799 0.867
.6079 0.890 2741 0.903 3284 0.882 .3805 0.869
.6086 0.907 2748 0.914 3291 0.890 3813 '0.860
.6091 0.895 2756 0.895 .3297 0.888 .3819 0.860
.6099 0.894 .2763 0.907 .3304 0.886 .3827 0.867
.6105 0.905 .2769 0.912 3312 0.887 .3833 0.867
6113 0.890 2778 0.902 .3318 0.882 .3839 0.852
.6118 0.900 .2784 0.912 3339 0.905 .3847 0.862
.6127 0.906 .2791 0.890 .3348 0.883 .3855 0.861
6151 0.896 .2798 0.890 .3354 0.878 .3861 0.867
.6158 0.895 .2805 0.876 .3361 0.881 .3883 0.863
6165 0.883 .2812 0.889 .3368 0.877 .3893 0.864
6171 0.896 .2833 0.887 .3376 0.873 .3901 0.871
6179 0.901 .2838 0.881 .3382 0.883 .3907 0.863
.6186 0.890 .2846 0.891 .3389 0.878 3914 0.867
.6194 0.886 .2860 0.922 .3396 0.880 .3921 0.864
.6201 0.888 .2868 0.913 .3404 0.879 .3928 0.868
.6207 0.878 .2875 0.910 3410 0.880 .3935 0.870
.6214 0.893 .2882 0.904 .3418 0.895 .3943 0.861
.6255 0.894 .2888 0.893 .3425 0.905 3949 0.854
.6262 0.874 .2897 0.893 .3431 0.882 .3971 0.857
.6269 0.883 .2903 0.905 .3439 0.893 .3976 0.866
.6276 0.875 .2909 0.885 .3445 0.895 .3984 0.873
.6284 0.879 .2918 0.889 .3452 0.869 .3991 0.862
.6291 0.877 .2937 0.883 3459 0.867 3999 0.854
.6298 0.877 2944 0.884 3465 0.868 .4007 0.866
.6304 0.879 2952 0.883 3473 0.882 4011 0.863
6311 0.881 .2957 0.886 3491 0.874 .5300 0.833
.6318 0.881 .2965 0.891 .3499 0.873 .5308 0.833
.6326 0.879 .2971 0.890 .3506 0.879 .5313 0.821
.6332 0.883 .2978 0.887 3512 0.873 .5321 0.822
.6338 0.881 12985 0.890 3519 0.873 5335 0.831
.6344 0.888 .2993 0.886 3527 0.881 5341 0.834
.6352 0.881 .3000 0.885 .3533 0.873 5349 0.831
.6359 0.879 .3031 0.891 3541 0.876 5356 0.829
.6366 0.886 3041 0.884 .3546 0.885 5363 0.831
6374 0.883 .3048 0.883 .3554 0.880 5371 0.827
.6380 0.889 3056 0.889 3561 0.885 .5392 0.823
.6386 0.883 .3062 0.881 3568 0.877 .5399 0.836
.6394 0.878 .3069 0.882 .3596 0.874 .5404 0.819
.6399 0.882 .3076 0.887 .3606 0.862 5412 0.825
.6407 0.877 .3083 0.888 3611 0.873 5419 0.817
5415 0.881 .3088 0.898 3616 0.872 5426 0.817
.6421 0.885 .3096 0.886 3622 0.874 .5433 0.821
G429 0.884 3122 0.873 .3629 0.873 5440 0.816
6435 0.871 3132 | 0.885 3636 | 0.879 5446 | 0.821
6443 0.880 3139 0.869 .3643 0.874 5454 0.817
6449 0.879 3146 0.875 | .3650 0.885 .5461 0.816
.6456 0.890 3153 | 0.866 .3658 0.885 5482 0.821
.6463 0.885 3159 0.880 .3663 0.871 .5488 0.819
.6505 0.889 .3166 0.871 .3674 0.877 .5495 0.818
6512 0.892 3171 0.881 3699 0.878 .5503 0.817
.6519 0.888 3179 0.881 .3708 0.873 .5509 0.824
.6526 0.883 3187 0.886 3714 0.859 .5516 0.830
6534 0.897 3213 0.887 3721 0.871 .5523 0.824
6539 0.889 .3220 0.889 3728 0.876 .5530 0.821
.6546 0.892 3227 0.894 3735 0.859 .5537 0.820
.6554 0.893. 3235 | 0.895 -3742 0.864 5541  0.824
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Table 3 — continued

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

J'D'Hel. Am J'D'Hel. Am J'D‘Hel. Am J‘D‘Hel. Am
%5552 0.831 ~.6221 0.795 .6834 0.810 3815 0.966
.5558 0.828 .6229 0.802 .6843 0.816 -3823 0.977
.5579 0.830 .6235 0.790 .6849 0.813 .3829 0.975
.5586 0.823 .6243 0.805 .6856 0.808 .3835 0.974
5594 0.828 .6249 0.800 .6863 0.816 .3843 0.984
5601 0.823 .6256 0.798 .6871 0.814 .3849 0.981
5607 0.819 .6262 0.803 6877 0.791 .3856 0.982
5614 0.826 .6271 0.804 .6884 0.802 -3885 1.001
5621 0.834 .6291 0.825 .6891 0.814 .3898 0.980
.5628 0.817 .6298 0.822 .6899 0.816 -3906 0.979
.5635 0.822 6305 0.807 .6906 0.811 3912 0.976
.5643 0.824 .6312 0.811 .3919 0.974
.5649 0.823 .6318 0.804 2441669.3348 1.003 .3926 0.961
5657 0.829 .6324 0.806 .3355 0.975 .3934 0.961
.5663 0.821 .6332 0.809 3364 0.987 .3940 0.972
.5671 0.818 6339 | 0.807 3371 0.997 .3946 0.986
.5704 0.837 6353 | 0.815 3381 | 0.964 .3954 1.011
5710 0.819 .6361 0.812 3388 0.987 .3984 0.985
5717 0.823, .6388 0.808 3395 0.983 3991 0.996
5724 . 0.827 .6396 0.819 .3400 0.994 .3999 0.989
5732 0.828 .6409 0.822 3409 1.000 .4004 0.982
5738 0.823 .6415 0.808 3413 0.997 4011 0.984
.5746 0.827 .6421 0.804 3421 0.984 4017 0.978
5752 0.821 6429 0.818 3449 0.984 4024 0.971
5758 0.822 .6451 0.811 3454 0.977 4031 0.967
5774 0.829 6474 0.806 .3463 0.992 4038 0.967
.5801 0.818 .6484 0.797 3470 0.987 4044 0.973
.5808 0.824 .6492 0.801 3477 0.986 .4053 0.990
5815 0.828 .6518 0.791 .3486 0.994 4094 0.978
.5823 0.827 .6529 0.802 3491 0.974 4101 0.981
.5829 0.828 .6546 0.806 .3498 0.976 4109 0.974
.5835 0.835 .6553 0.810 .3505 0.975 4115 0.967
.5852 0.814 .6559 0.801 3513 0.984 4121 0.991
.5866 0.845 .6566 0.801 .3519 1.011 4129 0.977
.5881 0.842 .6573 0.800 .3541 0.992 4136 0.981
.5887 0.824 .6580 0.804 3549 0.987 .4568 0.904
5893 0.822 .6587 0.801 .3556 0.975 4573 0.896
.5899 0.807 .6595 0.806 3563 0.986 .4580 0.898
5921 0.835 .6601 0.809 3570 0.979 4587 0.897
5943 0.808 .6624 0.819 .3578 0.968 4594 0.916
.5969 0.802 .6629 0.812 3585 0.971 .4601 0.888
5977 0.809 .6636 0.808 .3593 0.988 L4609 0.899
.5984 0.799 .6641 0.800 .3599 0.984 4616 0.888
5991 0.816 .6648 0.807 .3606 0.999 4624 0.886
5998 0.820 .6656 0.800 3613 0.997 4631 0.898
.6006 0.806 .6664 0.805 3619 0.998 4656 0.874
6012 0.801 .6669 0.799 3644 0.991 4664 0.896
.6019 0.816 6677 0.798 .3652 1.004 4671 0.881
.6026 0.806 6684 0.807 3659 0.987 4677 0.876
.6033 0.797 .6692 0.793 .3666 0.983 4684 0.867
.6039 0.793 6724 0.803 3674 0.970 4692 0.872
.6064 0.837 .6733 0.800 .3680 0.977 .4699 0.879
.6071 0.800 .6739 0.805 .3688 0.963 4707 0.867
.6078 0.798 6748 0.806 3693 0.986 4715 0.864
.6084 0.811 .6755 0.800 ;3701 0.983 4721 0.869
.6098 0.798 .6763 0.810 .3708 0.982 4729 0.870
.6105 0.780 6769 0.809 3714 0.982 4756 0.855
6111 0.808 6777 0.804 3721 0.991 4763 0.863
6116 0.815 6782 0.807 3728 0.982 .4770 0.920
6124 0.794 .6789 0.807 .3764 0.980 .4776 0.890
6131 0.825 .6796 0.804 3770 0.979 .4783 0.924
.6208 0.794 .6803 0.804 .3801 0.982 4804 0.872
6214 0.787 .6828 0.801 .3808 0.981 .4810 0.879
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Table 3 — continued

1Dy Am 3Dyl Am 3Dyl Am 1.D. g1 Am
.4818 0.881 .3804 0.784 4346 0.801 4914 0.808
.4826 0.872 .3812 0.781 4352 0.806 4921 0.805 |
5249 0.849 .3818 0.785 .4359 0.810 4928 0.804
5257 0.831 .3826 0.798 .4366 0.803 4935 0.801
5263 0.851 .3832 0.803 4373 0.792 4942 0.809
5269 0.846 .3839 0.800 4379 0.816 4963 0.821
5276 0.831 .3846 0.793 .4388 0.808 4969 0.829
.5284 0.829 .3854 0.791 4406 0.797 .4976 0.807
.5289 0.841 .3860 0.795 4415 0.790 .4986 0.820
.5298 0.834 .3867 0.788 4421 0.797 .4990 0.825
.5304 0.838 .3874 0.792 4428 0.786 .4996 0.808
5311 0.834 .3894 0.811 4435 0.799 .5003 0.820
.5333 0.838. .3899 0.803 4443 0.824 5011 0.820
.5338 0.85T .3908 0.792 4449 0.823 .5016 0.816
.5347 0.842 3914 0.795 .4456 0.798 5024 0.811
5354 0.836 3921 0.803 4471 0.791 5031 0.806
5361 0.834 .3929 0.803 4476 0.800 .5038 0.817
.5367 0.843 .3935 0.818 .4483 0.796 +5060 0.785
5374 0.842 3943 | 0.803 .4503 0.788 5066 0.793
.5382 0.839 .3949 0.801 4510 0.788 5076 0.791
.5388 0.840 3957 0.805 4518 0.784 .5082 0.796
.5396 0.847 .3963 0.813 } 4524 0.793 .5089 0.786
5422 0.830 3971 0.806 4532 0.803 5096 0.775
5429 0.826 3977 0.803 4538 0.793 .5103 0.796
5436 0.829 4006 0.820 4543 0.816 5109 0.782
5444 0.818 4013 0.830 4548 0.811 5118 0.788
5451 0.822 .4020 0.814 4556 0.803 5124 0.790
5458 0.811 4028 0.810 4562 0.802 5130 0.795
5465 0.808 4034 0.815 4569 0.800 5136 0.796
5470 0.812 4041 0.806 4576 0.794 5158 0.802
4048 0.803 .4600 0.802 5193 0.777
2441677.2867 0.809 4055 0.807 .4608 0.803 5199 0.778
2874 0.824 4062 0.807 4614 0.808 . 5206 0.779
.2881 0.827 4069 0.804 4623 0.801 5213 0.794
.2889 0.816 4076 0.801 4629 0.807 5220 0.814
.2895 0.822 .4084 0.799 46 . . i
.2900 0.816 4105 0.799 ,4622 8,333 §§§§ 8.332
2915 [ 0.808 4111 | 0.800 4649 | 0.804 5241 | 0.791
2921 0.804 4118 0.819 4656 0.794 5249 0.800
.2928 0.806 - .4126 0.805 4663 0.810 5255 0.786
.2936 0.817 4132 0.798 4670 0.805 5262 0.793
.2958 0.807 4146 0.800 4677 0.784 5268 0.779
.2963 0.812 4153 0.797 4684 0.794 5290 0.800
.2971' 0-809 .4 160 0.788 .47 13 0.795 .5 298 0.830
2978 | 0.826 4168 0.801. 4721 0.808 5304 0.807
.2985 0.819 .417.4 0.801 4728 0.813 5312 0.810
.2993 0.790 4181 0.793 4782 0.776 5317 0.803
2999 0.794 4203 0.803 4789 0.784 5324 0.815
.3005 0.793 4210 0.814 4796 0.768 5331 0.830
3012 0.821 4218 0.800 - .4804 0.772 5336 0.813
.3018 0.818 4224 0.808 .4810 0.794 5344 0.807
.3046 0.801 4231 0.802 4818 0.798 .5353 0.808
3055 0.801 4239 0.801 |. 4825 0.803 5371 | ~ 0.788
.3061 0.797 4246 0.804 .4831 0.803 .5380 0.785
.3067 | . 0.802 4251 0.799 .4838 0.803 .5386 0.794
.3071 0.802 .4260 0.810 4845 0.796 .5393 0.806
.3082 0.821 -4268 0.799 .4866 0.806 .5399 | 0.807
.3089 0.807 4274 0.799 4873 0.806 .5408 0.796
3096 0.799 4281 0.812 .4879 0.798 5414 0.809
3101 0.798 .4287 0.802 .4886 0.800 5421 0.810
3109 0.806 4324 0.795 .4893 0.796 5428 0.808
3115 0.803 4331 0.791 .4901 0.805 .5435 0.815
3798 0.787 4338 0.797 4907 0.799 5442 0.792
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Table 3 — continued

J.Dy,,. Am J.Degrey. Am J.Dhy.,. Am J.Doyer, Am
5463 0.817 .5984 0.789 2673 0.875 .2578 0.890
5469 0.804 5991 0.811 .2679 0.889 .2584 0.907
5474 0.809 5996 0.808 .2686 0.911 .2591 0.928
5484 0.801 .6004 0.811 .2693 0.906 .2599 0.940
5491 0.806 .6011 0.806 .2700 0.870 .2606 0.909
5499 0.788 .6018 0.818 .2707 0.878 .2613 0.948
5505 0.793 .6024 0.813 2714 0.869 2619 0.922
5511 0.785 .6033 0.810 2734 0.854 .2626 0.906
5519 0.786 .6039 0.805 2743 0.846 .2633 0.935
5527 | -0.787 .6046 0.814 .2749 0.851 .2640 0.911
5533 0.809 .6053 0.816 2756 0.865
5540 0.807 6074 0.812 .2763 0.866 | 2441708.3260 0.883
.5560 0.793 .6081 0.811 -2769 0.868 3265 0.946
.5568 0.787 6088 0.802 2777 0.868 3273 0.944
5574 0.797 .6096 0.818 2784 0.858 .3280 0.908
5981 0.798 .6103 0.805 2791 0.860 .3288 0.932
.5588 0.802 .6108 0.824 .2798 0.871 .3294 0.911
.5595 0.806 6115 0.815 .2831 0.821 .3301 0.922
5602 0.805 " 6123 0.814 .2838 0.850 .3308 0.884
.5610 0.818 6129 0.832 .2845 0.834 3315 0.916
5616 0.819 L6136 0.803 .2853 0.842 3321 0.921
5624 0.829 .6143 0.805 .2859 0.836 .3329 0.876
5631 0.829 .6149 0.791 .2866 0.829 .3335 0.918
5637 0.827 .6173 0.809 .2874 0.845
5644 0.804 .6179 0.800 .2880 0.821 | 2441709.4269 0.964
5664 0.838 .6186 0.798 .2888 0.814 4277 0.981
5673 0.838 .6194 0.825 .2895 0.811 .4283 0.951
5679 0.837 .6201 0.810 4296 0.963
.5687 0.831 .6207 0.799 2441696.2237 0.903 4304 0.989
.5694 0.836 .6214 0.801 2244 0.894 4310 0.989
.5701 0.814 .6221 0.807 2251 0.923 .4318 0.949
.5706 0.823 .6229 0.822 .2259 0.914 4324 0.949
5714 0.815 .6234 0.812 2264 0.922 .4332 0.955
5721 0.817 .6242 0.821 2272 0.921 4337 0.986
5728 0.816 .6249 0.818 2279 0.894 4346 0.984
.5735 0.820 .6256 0.823 .2286 0.939 .4352 0.966
5743 0.812 .2294 0.917 4359 0.990
5765 0.803 | 2441695.2424 0.920 .2301 0.925 4410 0.975
5769 0.813 .2431 0.906 .2307 0.922 4418 0.991
5777 0.816 2437 0.912 2328 0.909 4424 0.981
.5783 0.814 .2444 0.899 .2335 0.911 4432 0.982
.5788 0.810 .2452 0.888 2343 0.874 4438 0.986
.5796 0.816 .2459 0.903 .2349 0.850 4445 0.975
.5803 0.820 .2466 0.903 .2383 0.940 L4451 0.977
.5810 0.818 2474 0.885 .2389 0.916 4459 1.000
.5818 0.827 .2480 0.887 2411 0.912 4464 0.996
.5826 0.845 .2488 0.893 2416 0.920 4473 0.987
.5832 0.837 2513, 0.881 2424 0.904 4479 1.004
.5839 0.824 .2521 0.912 2431 0.887 4518 0.967
.5846 0.837 .2543 0.908 2438 0.892 4527 0.982
.5853 0.825 2569 0.892 2446 0.902 4534 0.987
.5881 0.802 2574 0.889 2453 0.926 4541 0.987

.5887 0.801 .2582 0.903 .2458 0.914 .4548 0.982
.5894 0.801 .2590 0.899 .2493 0.881 4555 1.004
.5901 0.802 .2596 0.897 .2499 0.912 4562 0.985
.5918 0.818 .2603 0.909 .2506 0.899 4569 0.993
5914 0.802 .2610 0.904 2514 0.898 4575 0.999
.5923 0.832 .2616 0.908 .2521 0.892 4582 0.986
5929 0.807 2624 0.913 .2529 0.902 4588 0.999
5936 0.807 .2625 0.893 .2535 0.893 .4588 0.999
.5943 0.801 .2652 0.902 2543 0.900 .4596 0.964
.5950 0.829 -2659 | 0.892 .2549 0.889 4637 0.972
.5957 0.825 .2666 | 0.878 .2557 0.864 4644 0.996
L .
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Table 3 — continued

J.Diy, Ani J-D.ger, Am J.D.pen, Am J.D.per, Am
4652 0.973 .2583 0.954 .3876 0.845 .3370 2.907
4659 1.007 .2591 0.937 .3883 0.850 .3377 2.926
4667 1.007 .2598 0.932 .3890 0.825 .3388 2.920
4674 0.989 .2604 0.930 .3896 0.856 .3395 2.891
4680 0.985 .2610 0.932 .3907 0.837 .3402 2,939
.4687 1.011 2617 0.914 .3911 0.827 .3409 2.883
4694 0.957 .2623 0.913 .3918 0.881 3416 2,961
4728 0.994 .2635 0.889 .3926 0.837 3423 2.953
4741 1.000 .2698 0.941 .3935 0.859 .3431 2.926
4748 1.002 .2704 0.907 .3943 0.842 .3459 2.920
4756 1.011 2712 0.927 .3968 0.856 .3645 2.917
4762 0.971 2718 0.948 .3976 0.854 3477 2.885
4769 0.953 .2725 0.899 .3982 0.853 .3479 2.877
4776 1.011 .2735 0.892 .3989 0.841 .3486 2.970
4784 0.996 .2743 0.897 .4002 0.827 .3493 2.948
4791 0.993 .2749 0.913 4009 0.845 .3499 2.970
4799 0.971 2754 0.935 4016 0.844 .3507 2.992
.4805 0.975 .2761 0.955 .4023 0,856 3514 2.934
.4830 0.973 .2768 0.959 .4030 0.866 3521 2.975
.4837 0.948 2774 0.936 .3562 2.909
.4844 0.960 .2835 0.860 2441765.2958 2.580 -3569 2.942
4851 0.953 .2841 0.873 .2965 2,595 -3576 2.931
.4858 0.976 .2848 0.883 .2980 2.568 .3583 3.001
L4866 0.955 .2856 0.916 .2986 2.593 -3591 2.945
4874 0.982 .2862 0.922 .2993 2.618 .3596 2.926
.4882 0.976 .2869 0.920 .2999 2,639 -3604 2.981
.4889 1.003 .2874 0.902 .3008 2.674 .3611 3.021
.4896 0.982 .2883 0.899 3014 2.648 .3618 2.981
.4903 0.944 .2889 0.903 .3021 2.696 -3624 2.948
.4929 0.969 .2903 0.899 .3028 2,715 -3694 3.044
4938 0.976 .3035 2.679 .3701 2.984
4944 0.962 |2441747.2568 0.809 .3043 2.744 .3708 3.033
4951 0.994 .2577 0.811 .3077 2.802 3715 2.975

4958 0.985 .2584 0.831 .3082 2.822 3721 2.950
.4965 1.003 .2591 0.811 .3089 2.822 .3729 2.945
.4973 0.986 .2598 0.807 .3098 2.797 .3736 3.007
.4980 0.978 .2605 0.796 3104 2.815 3743 3.004
.4986 0.975 2611 0.810 3111 2.851 .3749 2.970
4994 0.977 2619 0.803 .3118 2.817 .3756 3.030
.4999 0.966 .2627 0.811 3125 2.804 .3785 2,953
.5021 0.949 .2633 0.845 3133 | 2.877 3792 2.909
.5028 0.994 .2674 0.800 .3138 2,959 .3798 2.896
.5035 0.987 .2681 0.814 3174 2.928 .3805 2.888
.5043 1.024 .2688 0.805 .3181 2.880 .3812 2.896
.5049 0.972 .2695 0.817 .3188 2.896 .3820 2.864
.5056 1.022 .2703 0.827 3193 2.956 .3827 2.896
.5064 0.986 2709 0.810 .3202 2.893 .3834 2.854
.5069 0.994 .2716 0.809 .3208 2,937 -3841 2.810
.5077 0.996 2723 0.841 .3215 2,915 .3848 2.828
.5084 0.918 2731 0.834 .3226 2.953 .3853 2.869
.5091 0.993 .2737 0.820 .3231 2.901 .3881 2.742
5118 0.958 .2758 0.815 .3239 2.923 .3888 2.730
5125 0.993 .2764 0.827 .3264 2.937 .3896 2.710
5131 1.028 .2786 0.806 3271 2.888 - .3902 2.698
5138 0.966 2791 0.846 3277 2.928 .3909 2.667
5145 0.962 2799 0.819 .3285 2,942 3917 2.637
5153 0.975 .2806 0.816 3291 2.937 .3923 2.632
5159 0.987 .3629 0.845 .3297 2.981 .3930 2.658
5164 0.973 3636 0.803 .3205 2,987 .3937 2.653
5174 0.966 .3643 0.832 3312 2.956 3944 2.625
5179 1.028 3649 0.836 3319 2.926 3971 2.533

.3657 0.827 3326 | 2.953 -3978 2.564
2441711.2574 0.876 .3871 0.816 3364 2.945 .3986 2.524
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Table 3 — continued

J.Duye Am J.Digel. Am J.D.yq. Am 1.D.4,, Am
3991 2.522 3156 0.817 .3743 0.795 3364 0.803
.3999 2.537 3163 0.809 3752 0.789 3371 0.807
.4006 2.478 23171 0.814 .3758 0.795
4012 2411 3177 0.811 3763 0.800 | 2440327.3266 -0.875
.4018 2.401 3185 0.809 3793 0.801 3273 0.871
.4024 2.461 3213 0.809 3799 0.807 .3280 0.867
4036 2,378 .3218 0.819 .3806 0.798 .3287 0.869
.4048 2.349 3226 0.815 .3813 0.807 .3295 0.868
.4076 2.306 .3233 0.819 .3821 0.807 3307 0.866
.4084 2,286 3239 0.816 3827 0.790 .3309 0.869
.4090 2.268 .3248 0.821 .3835 0.815 3316 0.858
.4098 2.272 3254 0.807 3848 0.801 .3323 0.859
4104 2.296 .3261 0.809 3855 0,785
4116 2.251 .3268 0.810 .3863 0.796 | 2440500.4155 0.820
.4123 2,239 3274 0.807 .3890 0.809 4166 0.827
4131 2.228 .3308 0.819 .3898 0.804 4177 0.822
4136 2.192 3316 0.815 3904 0.811 .4188 0.825

.3323 0.819 3912 0.817 4199 0.826

2441766.2753 0,798 .3330 0.817 3918 0.811 4212 0.815
.2760 0.801 .3338 0.807 3924 0.799 4224 0.828
.2768 0.810 .3343 0.820 .3930 .0.788 4229 0.814
2774 0.806 .3350 0.812 .3936 0.784 4248 0.810
.2781 0.804 3357 0.822 3951 0.781 4314 0.821
.2789 0.806 3364 0.812 3981 0.807 4328 0.826
2795 0.806 .3371 0.804 3987 0.790 4338 0.814
.2804 0.804 .3398 0.799 ".3993 0.805 4349 0.821
.2807 0.809 3406 0.796 3999 0.809 4360 | - 0.817
2814 0.809 3413 0.816 4007 0.809 4371 0.814
.2849 0.807 3421 0.819 .4014 0.812 .4383 0.813
.2858 0.800 3426 0.826 4021 0.805 4399 0.821
.2863 0.810 .3433 0.824 .4027 0.798 4410 0.812
.2871 0.812 .3439 0.831 .4035 0.811 4552 0.831
.2878 0.814 .3448 0.811 .4563 0.826
.2885 0.800 3454 0.811 Blue observations 4574 0.829
.2893 0.811 .3461 0.816 4585 0.824
.2898 0.805 .3488 0.825 2439948.3434 0.894 4600 0.821
.2906 0.807 .3496 0.832 .3452 0.888 4611 0.818
L2912 0.815 .3503 0.821 3462 0.890 4622 0.811
.2940 0.798 .3509 0.815 .3464 0.895 .4633 0.825
2947 0.801 3516 0.811 3477 0.883 4644 0.815
.2954 0.807 +3523 0.816 .3484 0.876 4655 0.825
.2963 0.805 .3530 0.789 .3500 0.894 4714 0.819
.2968 0.800 .3537 0.801 .3508 0.879 4725 0.820
.2977 "0.810 .3543 0.781 .3553 0.886 4738 0.821
.2982 0.811 .3549 0.785 .3561 0.888 .4751 0.818
.2989 0.809 .3558 0.779 .3568 0.896 4762 0.816
.2996 0,796 3591 0.794 .3576 0.888 4773 0.808
.3004 0.794 .3599 0.803 .3583 0.888 .4784 0.808
.3033 0.776 .3606 0.793 .3590 0.898 4794 0.816
.3040 0.800 .3614 0.786 3597 0.905 .4805 0.814
.3046 0.812 .3621 0.794 3605 0.900 .4816 0.840
.3051 0.811 .3627 0.803 3612 0.891 -4881 0.831
.3059 0.810 3634 0.814 .3620 0.895 .4891 0.865
.3066 0.801 -3641 0.795 3627 0.897 -4902 0.860
.3073 0.799 3648 0.791 4913 0.842
.3080 0.811 .3656 0.789 2440319.3302 0.816 .4924 0.812
.3087 0.812 .3683 0.796 .3309 0.791 4936 0.825
.3094 0.811 3702 0.816 3316 0.815 .4948 0.805
3120 0.803 .3709 0.821 .3323 0.798 .4960 0.811
3128 0.807 3716 0.804 3331 0.798 4971 0.817
.3135 0.824 3724 0.783 .3338 0.784 .4981 0.812
3143 0.821 .3730 0.783 3346 0.803 5349 0.816
.3149 0.812 .3738 0.841 .3356 0.797 .5359 0.810
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Table 3 — continued ,

J.D.gq, Am J.D.ge, Am I:D.ge), Am J.Deg,), Am
5371 0.822 6192  0.894 | 4619 0.128' .5806'| 0.197
.5381 0.823 : 4630 0.128 .5817 0.197
.5396 0.821] Uleraviolet observations 4641 0.144 .5828 0.192
.5408 0.811 ’ 4652 0.132 .5899 0.187
5418 0.816 || 2439948.3432||  0.225 4711 0,166 | 5910 0.177
5429 0.810' .3450:] 0.218 4722 0.152 5921 0.174
.5440 0.803 3460 0.255 | 4735 0.137 5932 0.174
5454 0.809 | J468|| 0.223 4748 0.159 .5943 0.179

: [ 3474 | 0,212 4759 0.166 5954 0.171
2440514.4979 |  0.898! .3482 | 0.224 4781 0.131 5965 0.169
4994 0.887, .3498||  0.232] 4791 0.142 5975 0.186
.5005 0.883 .3506| 0,210 .4802 0.131 .5986 0.171.
.5016 0.879 .35517] 0.212 4813 0.138 5997 0.179;
.5026 |  0.896, 3559 | 0.239 .6008 0.181;
.5037'|  0.878 .3566 0.232 2440514;4902 0.233 .6102° 0.181
.5047 0.887 3573 0.240 4913 0.217 6113 . 0.191,
.5059 0.891 35811 0.237 4928 | 0.220 6124,  0.176,
5128 0.889 .3588| 0.229 .4939 0.216 6135 0.181
5139 | 0.892 .3595'|  0.234 4991 0,177 6146 0.186
5150 0.894 .3602;| 0.238 .5002 0.176 6157 0.187
..5161 0.895 .3610 0.247| 5013 0.179 6167 0.188°
5172 | 0.897 136177 0.219 5023 0.196 6178 0.191
.5181 0.902 3625  0.220, .5034 0.173 .6189 0.183
5193 0.884 : 5045 .0,205 .6200 0.186
5204 0.892 | 2440327.3147 0.233 .5056 0.185 .6279 0.198
.5215 | "0.900 3155 0.225 5125 0.181 6290 0.206
.5225 0.894 3167 0.230 5136 0.178 6301 0.206
5472 0.912 3169,  0.211 5147 0.184 .6346 0.214
.5563 0.916 3177||  0.217 5158 0.184 6356 0.209
5577 0.916 3191 0.233 5169 0.192 6378 0.210
5589 0.908 3198 0.188 ~5178 0.204 .6389 0.210
5598 0.906 3205 0.214 5190 0.170 .6400 0.200
5619 0.916 .3213 0.209 5201 0.170 6411 0.197
5631 0.900 3271 0.211 5212 0.195
5642, 0.914 3278  0.221 5222 0.195
5653  0.912! 3285  0.211 .5264 0.186
5664 0.908 .3306 0.255 5304 0.191
573311 0.897 | 3313 0.217 5315 0.189
5744/  0.881 .3321 0.245 .5326 0.191
.5755(|  0.889 .3328 0.228 5337 0.194
5765 0.891 5347 0.178
5776 0.892 | 2440500.4139 0.159 .5358 0.188
.5787i 0.899; 41521 o0.181 .5369 0.180
.5798!  0.912] 4163  0.196 ] 5330 0.202
.5902 0.903 4174 0.185 .5391 0.199
5913 6.902] 4185  0.169 | 5469 0.196
5924 0.910 .4189 0.169 | 5560 0.198
.5935 0.898 4209  0.179 | 5574 0.185
5946 0.901 | 4221  0.169 .5586 0.187
.5957 0.882 4232 0.188 5595 0.190
5968  0.879 4243 0.159 5606 0.182
.5978'|  0.878] 4311 0.176 5616 0.172
5989 0.892' 4325]  0.146 5628 0.182
6000  0.906 43351 0.151 5639 | 0.182
.6011 0.911 4346  0.151 5650 0.190
.6105 |  0.894 4357 0.139 | 5661 0.185
.6116 0.891 4368  0.155 ! .5730 0.213
6127, 0.868 4380 0.167 | .5741 0.179
.6138!|  0.867. .4407 0.129 5752 0.190
6149 0.887' 4418 0.132 5762 0.197
.6160 0.860 4559 0.159 5773 0.195
-6170[1  0.909 4560 0.147 5784 0.187
.6181] 0.892 .4582 0.151 5795 0.189
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AUTOMATIZOVANY FOTOELEKTRICKY FOTOMETER ASTRONOMICKEHO OBSERVATORIA
NA SKALNATOM PLESE

J. HORAK® P. MAYERD J. TREMKO, M. WEIDLICHS

a) Metra Blansko,n.p., Blansko, Ceskoslovensko
b) Astronomick$ dstav Univerzity Karlovy, Praba, Ceskoslovensko
- A . ~,
c) Ceskoslovensky metrologicky ustav, Bratislava, Ceskoslovensko

Sdhrn

Vyvoj fotoelektrickych fotometrov sa postupne ustilil na Standardnom type, kde sa pre zédznam ddajov
pouZiva liniovy elektronicky kompenzadny zosiliovad. Potreba pozorovani velmi slabych objektov na
hranici detekcie si vynitila vivoj fotometrov, ktorych koncepcia sa zakladd na principe integracnejalebo
impulznej metédy. Tym sa umoZnilo aj meranie objektov slab3ich ako jas jednotkovej plochy oblohy.
Vzrast mno¥stva {idajov pri pozorovani, vyhodnost dpravy zdznamu na &iselnl formu, pripadne zdznam
na diernu pasku &i dierny 3titok pre strojové spracovanie dat, ako aj potreba zniZit podiel price pozoro-
vatela na pozorovani, vyZadujl si automatizéaciu fotoelektrickych fotometrov.

Automatizovany fotoelektricky fotometer Astronomického observatéria na Skalnatom Plese je postave-
ny na principe integra&nej metddy. Koncepcia jeho vystavby vyplynula z poZiadaviek automatizovania,
podfa moZnosti vietkych opericif spojen)"ch s vlastnym fotometrovanim a s moZnostou dal3ieho spraco-
vania nameranych idajov samodinnym po€itadim strojom. Cinnost automatizovanych dasti fotoelektrické-
ho fotometra, ur€enych pre zaznam dat, odvodila sa z &innosti meracej dstredne UM 10, ktors sa pouZiva
na automatizaciu vyrobnjch procesov v priemysle. Opticko-mechanickd Cast fotometra a Cast automati-
zalnych prvkov sa vyrobili podla Specialnych astronomickych poZiadaviek.

Automatizovany fotoelektricky fotometer je inStalovany na reflektore 600/3300 Astronomického obser-
vatéria na Skalnatom Plese v Cassegrainovom ohnisku s ekvivalentnou ohniskovou vzdialenostou 9990
mm. Opticko-mechanicki &ast automatizovaného fotoelektrického fotometra obsahuje opticki 'sdstavu,
ohniskové clony, farebné filtre, nasobid elektrénov a elektronické obvody na automaticki Cinnost a in-
dikciu. Optick4 sdstava pouZiva systém vystupnej pupily a tak vykon fotoelektrického fotometra neza-
visi od tvaru objektu a od jeho polohy v ohniskovej clone. Ako detektor sa pouZiva ndsobi elektrénov
EMI 6256 B. V opticko-mechanickej &asti je inStalovanych 9 filtrov: tri pre Standartni UBV-fotometriu,
tri pre strednopidsmovi fotometriu zdkrytovych premennych hviezd a tri pre dzkopasmovi fotometriu v ob-
lasti &iar Balmerovej série vodika. Optick4 Cast automatizovaného fotoelektrického fotometra ma mikro-
metricky posuv v dvoch na seba kolmych smeroch, ktory umoZiuje ofsetové pozorovanie slabych objek-
tov.

Signil sa meria integralnym zosilfiovalom s elektrometrickou elektrdnkou na vstupe. Integradny zosil-
fova® ma tri vstupné rozsahy s pomerom citlivosti 1:10:100. Na vystupe st $tyri rozsahy s pomerom cit-
livosti 1:2,5144. Vstupné a vystupné citlivosti sa m6%u ovlddat automaticky alebo rudne. Kombindcia -
vstupnych a vystupnych citlivosti ddva 12 stupfiov s meracim rozsahom tri rddy. Z4znam ddajov sa si-
Zasne robi na pisacom stroji a dierovadi. Zaznamova jednotka registruje ddaje namerané analdgovo-
&islicovym prevodnikom, &as pozorovania z elektronickych &islicovych hodin a ostatné iidaje, ako si:
clona, farebny filter, vstupnd a vystupna citlivost, &islo hviezdy a pozorovaci interval. Pri pozorovani
sa m8Zu pouZit elektronické mslxcove hodiny, ktoré zaznamenava]u hodiny, mintty a sekundy alebo ho-
diny ud4vajiice zlomok diia. DI3ku pozorovacieho intervalu mo¥no volit v medziach od 10 do 100 sek.
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‘s krokom 10 sekéind. Automatika pohybu filtrov umoZfiuje automatickd zmenu filtrov podfa vopred zvole-
ného programu. Pozorovatel riadi a kontroluje &innost automatizovaného fotoelektrického fotometra od
riadiaceho pultu, ktory je umiestneny v kopuli pri dalekohlade. Cinnost fotoelektrického fotometra, ako
aj &iselné udaje, ktoré sa zaznamendvaji, indikuji sa digitrénmi na riadiacom pulte. N4sobi& elektrénov
‘sa napaja vysokonapéatovym zdrojom Tesla NBZ 411.

Presnost pozorovani astronomickych objektov fotoeléktrickym fotometrom ohrani€ujd najméi atmosfe-
rické podmienky. Tearetickd presnost analdgovo-&islicového prevodnika je 07001, ak je droveil signdlu
blizko hornej medze a D™ 003, ak je signil na drovni dolnej medze. Meranie radioaktivnych svetelnych
normélov ukézalo, %e strednd chyba bola 070032 a 070034 pri dvoch rozli¢nych exempléroch. Strednd
chyba zahrfiuje nielen chybu meriaceho zariadenia, ale aj scintilany Sum rddioaktivnych normélov svet-
la. Za veImi dobrjch pozorovacich atmosferickych podmienok s .integra&nou dobou 10 ‘'sek. sa dosiahla
presnost 070033 pri pozorovani hviezd.

Fotoelektricky fotometer sa pouZiva na pozorovanie premennych hviezd. Najviac pozornosti sa venuje
zékrytovym premennym hviezdam, ktoré sa pozoruji v UBV a v strednopdsmovom fotome ickom systéme.
Uzkopdsmova fotometria a UBV-fotometria sa pouZiva pri pozorovani pekulidrnych hviezd. Pre z4krytovi
premenni RW Gem sa zfskala kompletnd V ‘svetelnd krivka a B, U-pozorovania v niektorych fizach
v rokoch 1968—1973. Tieto pozorovania s v tabulke 3. Tabulka 3 obsahuje heliocentrické Easové Udaje
pozorovani a Am medzi RW Gem s porovnivacou hviezdou HD 20740. Pozorovania 'sa robili prevazne
s ohniskovou clonou 60%,9, pri ktorej sa si&asne s RW ‘Gem merala dal3ia slabi hviezda pola, ktord sa
nach4dza blizko premennej. Vo velmi dobrjch fotometrickjch nociach sa robili merania s najmenou clo-
nou a zistil sa podiel jasnosti tretieho telesa. Pozorovania sa redukovali obvyklym sp8sobom, pri¢om
sa eliminoval aj efekt tretieho telesa. KedZe uhlové vzdialenost medzi premennou hviezdou a porovné-
vacou je veI'mi mal4, nebolo potrebné aplikovat korekcie na diferencidlnu extinkciu.

ABTOMATU3MPOBAHHbIT 0TOIJEKTPUMYECKUIA ®OTOMETP ACTPOHOMUYECKOM
OBCEPBATOPUMN CKAJIHATE IIJIECO

H.TOPAEST. MAHEPOH. TPEMKO, M. BEH lIHH °

Y empa, Baancro, Yexocrosarua _
0Acmponomusecnui Jincmumym Yuusepcumema un. KEapaa, llpara, Yexoc rosaxua
8Yex0c 108 ayrutuncmumym no Memporosuu, bpamucrasa, Yexocro6anus

Peswome

Usrorosnemne ¢orosnsexTpuyeckux GOTOMETPOB NMOCTENEHHO YCTAHOBUIOCH HA CTAHNAPTHOM TUIIE,
y KOTOPOro AJsi 3alMCH M3MepAEeMbIX JaHHBIX MCIOJb3yeTcs 9JeKTpoHHbIA caMomicen. Heo6xoaumocTb
Habaofewmit oueHb caabblXx 06BEKTOB Ha mpejenax AeTeKiuy caejana HeoOXomuMMbiM U3roToBJEHKE (o=
TO3EKTPUUYECKMX GOTOMETpOB HA HPUHUMIIAX METO[OB HakomieHus u cuera ¢oToHoB. CoBpeMeHHble
doTo3 JekTpuueckue GoToOMETphbl caesanu BO3MOXHBIM HabaoIeHMst oueHb CaabblX 06BEKTOB, KOTOphe
crabee spkoCTy eaummibl Miomanu doxa Heb6a, Hapacramue xosmuecTBa HabaogaeMbiX JaHHbIX, BHIIOA-
HOCTb UX 3amucu Ha mepdoneHty uiu nepdoxkapThi 1asi 06paboTKi .Ha GHICTpoAECTBYMMUX CUETHBIX
MalyHax TpedyioT aBTOMAaTU3UPOBaHMA (HOTONEKTUPUECKUX POTOMETPOB,

ApromamuzupoBaHHbiii goTosnexTpuueckuit oromerp Acrporomuueckoit obcepsaTopun CkanHare
miaeco Obul MOCTPOEH HAa MpUHIMIE MeTofa HakomiaeHuf, KoHiemms ero M3roTOBJEHUS BhiITEKJA U3
noTpeGHOCTe# aBTOMaTM3UpOBaHus, 10 BO3MOXHOCTHM, BCeX omepaluicBpg@anbX ¢ G0TO3JeKTpUYec-
KMy HabiofaHusaMy 1 3 BO3MOXHOCTY MX NpAMoi o6paboTku GhicTpoaelicTByomed cueTHO! MaumHOM,
ABTOMaTH3MpOBaHHbie YacTu (OTO3 JeKTpuueckoro doromeTpa, lpenHasHaYeHHbie A1 U3MEDPEHUS U
3aMICH IAHHDIX, M CII0JB30BATMCh, C HEKOTOPHIMM U3MEHEeHMsIMU, U3 U3MepUTeNbHOA nentpam UM 10,
KOTOpas NMpUMEeHseTcs AJs aBTOMaTu3al iy NpOLecCOB B NPOMBINIEHHOCTH . ONTHKO+MeXaHuueckas
4ACTb PoTOMETpa ¥ HEKOTOpblE YaCTX aBTOMaTUKM GOTOMETpPa U3rOTOBUIUCH 1O CIElMalbHOMY 3aKasy.

ABTOMaTU3NPOBaHHbI QoTosmekTpuueckuit goTomerp ycranosneH Ha peduekrope 600/3300 Ac-
TpoHOMMYeckoit o6cepBaropun CkanHare naeco B pokyce Kaccerpena. JksyuBajeHTHoe GOKYCHOE pace
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crosime pedaekropa 9990 mm, OnTuko—MeXaHuueckas YACTb COXEPXHUT ONTHYECKYIO cucreMy, ¢o-
Kaibible Magparmbl, UBETOBblE MILTPbI, YMHOXUTEb 3J1€KTPOHOB ¥ 3 JEKTPOHHBIE CXEMBl [11fl aBe
TOMAaTH3UPOBAHHON [1€ATENbHOCTH M nokasamisl, OnTMyeckas cucTema paboTaeT Ha NMPUHIMIE BHIXO-
HOrO 3pauka, TaK YTO MOWHOCTb (POTOSNEKTpHUEcKoro foToMerpa He 38BUCHT OT GOpMBI 0GbeKTa
1 OT ero nojoxewnsd B dokanbHoi gua¢parme. B poim geTekTopa MCNOAb3yeTCA YMHOXUTEb 9JieKe
TpotoB tuna EMI 6256 B. B onTuko-Mexamueckoli uactu nomemeso 9 ¢uabTpoB: TPM AaA CTaH-
AaprHo#t UBV oTomerpum, Tpu Ans cpejiHe—N0JIOCHOM :3aTMEHHX NEpeMeHHbIX 3Be3) TpH A% y3-
Ko noocHo#t goromerpuu B obaactu JuHuii Banbmeposolt cepun Bomoposa. ONTHKO-MeXaHMueckast
yacTb §OTO31EKTPUUECKOro doTOMETpa CHaGXeHa MMKpoMeTpuueckum ycrpolicrBom aas odceTHoro
HabJofernst caabbix 06beKTOB.

CurHan u3MepAeTcs npy NOMOLM MHTETPAnMOHHOrO YCUHIUTENS C 9JeKTpoMeTpuueckol saMnoii Ha
BXofie. JHTerpalnMoHHbil ycuanTenb UMEeT TPU MSMEPUTEIbHBIX [MANas’oHa C OTHOWEHMEM UYBCTBH-
TeJIbHOCTeﬁ 1: 10: 100. Ha BbiXOge MHTErpaMoOHHOrO ycuauTens umeerca 4 U3MEpUTENbHbIX Juanae
30HA C OTHOICHUEM UYBCTEUTEHHOCTE! 1: 2,5144, Bxonibie 1 BbiXo[Hbie YyBCTBATEJNLHOCTY MOXHO PeryMpoBaTh
aBTOMATUYECKN MM BPYUHY0. KoMOMHaIM# BXOLHBIX M BbIXOJHDIX UYBCTBUTeabHOCTel maer 12 auana-
30HOB U3MEPEH!s ¥ BO3MOXHOCTb U3MEpHTb CBETOBbIE IOTOKM, KOTOPbIE OTAYAIOTCS HA TPH NMOPALKA.
3amicb AaHHbIX OCYUIEeCTBAASTCA OAHOBPEMEHHO muiymel MawuHKoi n nepdoparopoMm. 3amichiBaomee
YCTPO#CTBO 3aMMCHIBAET aHHbIe;U3MEpEeHHble aHaN0ro=~ M $poBbiM NpeobpasoBarenem, BpeMs HAGJIO -
JIeHMS IO SNEKTPOHKUECKMM UMPPOBHIM Yacam U OCTalbHbie faHHbie: (okarbHylo madparmy, uBe-
TOBO# (MALTP, BXOAHYI0 M BBIXOJHVIO YYBCTBMTEJIbHOCTH, HOMEp 3BE3[bl ¥ MHTEpBAN HabofeHus.
[Jns HabMoAEeHMA MOXHO MCIIOJb30BATh 3JEKTPOHHbE Yachl, KOTOpble MOKa3biBalOT 4achbl, MMHYTHI
CeKyH[bl, MM 3JIEKTPOHHbIE Yacbhi, KOTOpbie MOKA3bBAT A0JM CyTOK. JauHy mHTepBana HabuoneHni
MOXHO BhiGpaTh oT 10 1o 100 cexynn ¢ marom 10 cekywi. ABTOMATHKA ABMXEHMS GUIBTPOB MO3BO-
Jsfer nepexon ¢MIbTPOB MO 3apaHee 3auam{on nporpamMe, Habmoparenb ynpaBasieT ¥ KOHTPOJMpYET

X0JI ABTOMATU3XPOBAHHOrO (GOTOMETpa OT MyJAbTa yNpaBieHusi, KoTophiii noMemen B Gawue 613 'Te-
neckona, Xon dorosnexrpuueckoro GoToMerpa 1 BCe AaHHble, KOTOpbiE 3aMMCHIBAIOTCS miuymei ma-
LWMHKOM, OJHOBPEMEHHO MOXHO KOHTPOJMPOBATb Ha MYJbTe ynpamema. I MeKTpOHHBI# yMHOXHTEND
MTaeTcs yepe3 CTabuan3aTop BbICOKOI'O HANpsLXeHus.

TouHocTh HaGmoneHuit acTpoHOMUUECKHX 0DBEKTOB GOTOS eKTpuueckuM (GoToMeTpoM orpaHMueHa
uMeHHo aTMocdepHbiMy yoaoBusMY BO Bpema HaGumonewsfl. Teopernyeckas TOUHOCTH aHasoro-wuutpo-
Boro mpeo6pasoBareas (Y001, eciu ypoBeHb CurHajla HaXoOUTCH 6au3 BEpXHero mnpefiesa aManasoHa
1 0003, ecayu ypoBeHb CHrHAJIA HAXOMUTCH 6JM3 HMXKHEro mpegead. Ji3sMepenus paguoakTHBHbIX CBE=
TOBBIX CTAHJADTOB NOKA3a/y, YTO CpeNHsis KBajpaTuueckas ommbka gocturaa 0M0032 u 0Y0034 y
ABYX pasHbIX 5K3emmasipoB, Bcpenmioio kBagpartuyeckyo oumbKy BKIOYEHA He TOJbKO Oowubka npyu-
Gopa, HO ¥ IYM CUMHTHISUMM PaTMOAKTUBHBIX MCTOUHMKOB cBera. B oueHb xopowne goromerpuuecs
KM€ HOUM C MHTepBajioM Hakomnemus 10 cekyHn Gbma pocrurayra Tousocts 0M)033 npu Habmonermu
3Be31.

AsromaTusupoBarHbifi GoTo3 aeKTpuueckuit GOTOMETpP UCMOAB3YETCA AN HAbMOAEHUS MEPEMEHHbIX
3Be31. DBoibmoe BHMMaHne yaenfercs 3aTMEHHbIM [epeMeHHbIM 3Be3faM, KOoTopble HabaoaanTcs
B UBV u B cpenne~noJjocHoi#t doroMerpuieckoit cucreme, Ysko-noaocsas UBV cdoromerpus ucnoib-
syercs aaf HabaofeHuit mekyaspHbiX 3Be3d. [as sarMentoit nepemeHno#t 3Be3abl RW Gem Mbl moay-
UM TIOJHYI0 KPUBYIO GJECKA B XEATHIX JyuaX ¥ HabmoJeHus B CHHAX ¥ YIbTPaduOJETOBbIX B HEKOTO -
pbix dasax B 1968-1973 rr. Jru nabmomenust npusogsarca B rabmmue 3. Tabmmua 3 copepxuT re-
JMOLIeHTpuYeckoe Bpemsa Habmogemuit ¥ Am Mmexay 3Be3foit nepemenHo#t u 3Be3foit cpasremus HD
40740. Hadbmonems Besuchb ¢ oxanbHoit nuarpamdoli 6079, npu xoTopoi ogHOBPEMEHHO C mepe-
MeHHO# 3Be3no¥t usMepanach u ciaabas 3Be3[a noJad, KoTopas HaXoguTcs BOAM3M NMEpEeMEeHHOi 3Bes-
nbl. B ouenb xopomue ¢oToMeTpruecke HOUM HaGMOJEHUS BeJUCh C CaMoil MaleHbkoil madparmoit
¥ u3Mepsnach foJa Oaecka Tperbero Tena, Habmonemis pepyuupoBamch OGBIUHBIM IyTEM, MpUYeM
6bu1 yureH 9 Gdexr cBera Tperbero Teaa. IlockoabkKy [YroBoe paccrofiue Mexay repeMeHHo# 3Bes-
moit u 3Be3[0¥ cpaBHEHUS He 60bIL0e,TO HE ObLIM NPUHATHI MONpaBky Ha mbdepeHuuanbHy0 3 KCTUHK-
umio.
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