24 . A, Plamitzer

Jeder von den 55 Kegelschitten der Fliche W* trifft 18 Kegelschnit-
te dieser Fliche gar nicht, die 36 iibrigen Kegelschitte einmal.

Die Trigerebenen solcher drei Kegelschnitte, deren Stiitzgeraden
einen und denselben Geradentripel der W® bilden, schneiden sich in
einem einfachen singuldren Punkte der Fliche W9 Diese Fliche besitzt
165 solche einfache singuldre Punkte,

132

icm

Provisional photovisual magnitudes of

260 stars near the North Pole

(Prowizoryczne wielkosci fotowizualne 260 gwiazd
w sgsiedztwie bieguna poélnocnego)

by
E. Rybka

1. Introduction.

The aim of my work, started in 1931 in the Warsaw Astronomical Obser-
vatory, was to form a standard system of photovisual magnitudes of all
stars brighter than 7™50. Such investigations were suggested to me by
Profesor Hertzsprun g in 1930 during mystayatthe Leiden Observatory
with the view mainly, of forming an independent system of photovisual
magnitudes to which all existing visual and photovisual system (especially
Potsdamer Durchmusterung and Harvard Photometries) might be reduced.

I intended in the first part of my work to give photovisual magnitudes
of all stars brighter than 7™.50 within 10° from the north pole. Observations
were executed by me in 1931 and almost performed to the whole extent,
being discontinued at the end of 1931 owing to my departure from the Warsaw
Observatory to Lwéw University in January 1932, A part of the plates only
could be measured with the Schilt microphotometer inthe Warsaw Observato-
ry during 1931 and in the beginning of 1932, Continuation of measurements
in the Warsaw Observatory being afterwards impossible, I decided to publish
provisional results from measures on 19 plates, which form about ¥/, of -the
whole observational material. Final magnitudes will be published as soon
as the remaining plates are measured and reduced.
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2. Outline of the method.

The following plan was adopted for the execution of my work. The photo.
metric scale should be given by a coarse diffraction grating, placed in the
front of the objective. Exposures are to be executed with the grating and
without it. Each plate contains three sets of exposures, denoted by A, B
and P in the present paper. Observations are distributed in declination
zones and consecutive fields in each zone are represented by A and B sets

of exposures, centres of them being chosen in such a way, that the right -

ascension of a field B should lie on the frontier of a field A without changing
declination of centres. Two exposures in each set are taken with the free
objective and one with the grating before the objective. The set P consists
of two exposures of the north pole, one of them being taken with the grating
and the second one without it. Each plate contains thus 8 exposures of the sa-
me duration, 5 of them being taken without grating and 3 with it. Grating
exposures give the photometric scale, the exposures of the north pole being
taken for zero-point only, The difference between images obtained without
grating and the first order spectra of the same stars is taken, according
toHertzsprung's method, as a standard in the deduction of the photo-
metric scale.

Plates in each zone should form a closed sequence of stars in such a
way, that fields A and B overlap partly on each plate and a field B of one
plate is taken in the A set of exposures of the next following plate. Two
neighbouring zones overlap partly also, each star being thus generally
taken in two declination zones on 6 plates, containing together 16 exposures.
of this star taken without grating and disposed in 4 different positions
relatively to the centres of plates.

3. Instrumental equipment.

A Zeiss objective of Astro-Petzval type (O = 12 cm, F == 60 cm) was
used for my observations. This objective, existing already many years in
the Warsaw Observatory, was provided in 1929 by Carl Zeiss in Jena with
the astrocamera and installed on the 162 mm Heyde refractor, used formerly
by me for visual estimates of variable stars. The refractor with the astro-
camera was installed in the new dome, constructed by the firm Raszewski,
Poznai.

The Heyde refractor was used as a guiding telescope andit was provided
for that purpose with a driving clock from Gustav Heyde Dresden and with
a micrometer, made by Mr, H. Zunderman, chief instrumentmaker of
Leiden Observatory. The cross-wire of the micrometer was seen bright
on a dark background and was moved in two perpendicular directions,
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the displacements being read on milimeter scales attached to the micrometer.
The photometric scale on plates was given bya grating made by Mr, Zun-

derman. The grating consisted of parallel wires of stainless steel

0.45 mm thick, open spaces between wires being nearly equal to their
thickness. The width of the wires was measured in 1931 in the Chief Office of
Measurements in Warsaw by the courtesy of this Office. An optical micro-
meter was used for that purpose, the thread of the micrometer being put
tangentially on enlarged images of grating wires. 30 wires were measured
and their mean thickness was found to be [ = 0.447 mm. The width of the
whole grating, consisting of 150 wires and 149 open spaces, was 134.05 mm,
hence the mean value of one open space was d = 0.450 m. It is evident that
the grating fulfills the condition d = I well.

Plates were taken through the yellow Wratten filter K3 of the size
9 X 12 cm, cemented between two glass-plates. The filter made by Eastman
Kodak Company was about 5 mm thick and was put ina plateholder before
the plate. Wave lengths shorter than 14700 were cut off completely by
this filter, the transmission at wave-length ) 4700 and 24800 being only
2.5%/0 and 10.0%0 respectively *).

4, Observations.

Observations were started in February 1931 on Cramer Isonon plates
of the size 3'/,—4%, inches. They were made in the focus in the following
order:

A, — exposure of the field A with the grating

A, — first exposure of the field A without grating

A, — second exposure of the field A without grating

P, — exposure of north pole without grating

P, — exposure of north pole with the grating

By — exposure of the field B with the grating

B, — first exposure of the field B without grating

B, — second exposure of the field B without grating,

The camera was displaced in declination between successive exposures in
each set. Distances between A; and A, exposures were made slightly larger
than those between B, and B, ones, hence both sets of exposures were easily
recognised on plates.

1) Weratten Light Filters, Eastman Kodak Company, Rochester N, Y, 1929, p. 26, 64,
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Cramer Isonon plates were of low sensitivity and therefore a 15 min.
duration of each exposure was adopted for obtaining on photographs, taken
without grating, stars of limiting magnitude 8™ 5. An important defect of
Cramer Isonon plates consisted, besides low sensitivity, in very coarse and
irregular fog, which rendered distinction of star images and measurements
sometimes very difficult.

Soon after my observations were started, Professor Hertzsprung
called my attention in a letter to the high sensitivity and good qualities of
Eisenberger plates. Two brands of these plates, Flavirid and Ultrarapid
hochfarbenempfindlich of the size 9 X 12 cm, were checked by me. Both
brands showed much higher sensitivity than Cramer Isonon plates, giving
on 5-min. exposures, taken with the free objective, stars almost to 9™ 0,
Ultrarapid plates were much less fogged than Flavirid ones, and therefore
they were adopted for the continuation of my photometric program. Recently
Eisenberger Ultrarapid plates were examined by Stobbe? and the
maximum of sensitivity was found near A 5600.

Instability of focussing of the astrocamera caused some delay in further
observations., This defect was removed in June 1931 and to the end of
the year 1931 the focussing was satisfactory in almost all cases. All regions
photographed on badly focussed plates were taken afterwards once more
in good focus.

Cramer Isonon plates were taken in zones + 86" and - 82", The first
of these zones was completed and the second one was lead from o« = Q"
to o =9 12=, 15 plates of this brand were adopted for measurements.
During a trial period in February and March 1931 exposures on Cramer
Isonon plates did not follow strictly the method cutlined in Section 2 of the
present paper. One plate (Nr. 43) contains exceptionally A set of exposures
in the zone + 86" and B set of them — in the zone + 82°, giving therefore
no stars overlapping in both sets. All exposures on Eisenberger plates taken
afterwards followed in all details the method described above,

The distance 4" between zones was found afterwards too large, because
images could be measured to the distance of 3 cm (2°.9) from the centre
only, being in this distance already sensibly out of focus. I adopted therefore
for exposures on Ultrarapid plates the distance 3" between zoneg, plates
being taken in complete zones -+ 87° and -+ 84"

Small areas, which could be utilized on plates for photometric purposes,
caused that few grating images, needed for the scale, were present on each

2) J. Stobbe: Uecher die spektrale Emphndlmhkelt photographischer Pla‘:len
A. N. 251, 65—74. 1934. .
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plate. Fearing that plates taken with and without grating on the scheme
indicated above would not furnish accurate photovisual magnitudes, I
decided to make additional photographs of zones + 87° and + 84° on
plates taken with the grating only. 3 exposures of 24 min. duration were
made on each plate in the succession of regions A, P and B. The regions
were distinguished on plates by different position angles of the grating.
Zones + 87" and + 84° were thus completed and 16 plates of the zone
—+81°%rom 0:=0" to o. = 20"15™ were still taken in the same manner. On the
whole 21 Ultrarapid plates, taken with and without grating, and 36 of them
with the grating only were adopted for measurements. The whole number
of plates taken from February to November 1931 and adopted for measure-
ments is therefore 72,

Cramer Isonon plates were developed in 5% solution of Rodinal within
about 5 min. and Ultrarapid plates in Hydrochinon developer within 3 or
4 min. Development and the beginning of fixation were executed in full
darkness. All plates were taken and developed by the author.

5. Measurements.

All plates were measured in a Schilt thermoelectric microphotometer
made for Warsaw Observatory by W. C.'t Hart, Rotterdam in 1930. The
lamp of the microphotometer was fed by a currentof8V from an accumulator
battery of large capacity The zero point of the galvanometer scale correspon-
ded to the total darkness, when thelight from the lamp was shuttered. The fog
reading was maintained constantly on 250 mm by the aid of a rheostat. All
measurements were executed using the same diaphragm with the diameter
2 mm.

All stars which appeared brighter than a North Polar Sequence. star
No 8 (8™13) were measured on plates in parallel strips to the distance
3 cm from the centre. Grating images were measured disregarding their
brightness.

Each image was measured twice, the fog being put on 250 mm in two
different points diametrally opposed to the measured image in the
neighboyrhood of it. Rectangular coordinates and the set of observations
were recorded by the measurer.

Measurements were executed by Dr. L. Orkisz (L. O.) Mr. L. Zei-
dler (L. Z.) and the author (E. R.) as indicated in the ninth column of
Table I. The total number of measurements on 19 plates, used in the present
paper, amounts to 4230. Mr. Z ei d 1 e r's measurements of 5 plates, insuffici-
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ently focussed, were not reduced all. These plates were taken afterwards
once more. Cramer Isonon plates (from No 30 to 47) were measured from
August to December 1931, plates 111, 112, 113 in July 1931 and plates
153 — 161 from October 1931 to February 1932.

Only galvanometer readings between 80 mm and 240 mm were adopted
for deduction of magnitudes.

Table I
Plates,
Brand C t A
Exp, entre v |

Nr.| of Date Sid. Time 3:17 n ) B Meas, E

plates ' « 5 o 3 ~
30| Cr. (1931 Febr, 10|12k 37m — {5h 12m| 15m| 8| Oh Om -} 86| 2h40m |- 86| E, R, | 1.}
3, Febr, 17|19 2 ~—11 37 |15 (8|2 40 86 |5 20 - 86 " 2,
32 Febr, 1713 9 —15 48 |15 |8| 520 +86 |8 0 -|-86 " )
33| . Febr, 20| 8 46 —11 15 | 15 |88 0 -}-86 (10 40 --86 " 3.
34, Febr, 20|12 10 —14 38 | 15 |8|10 40 --86 {13 20 -}- 86 ” |
37 March 13| 8 24 —10 51 | 15 |8|13 20 86|16 0 --86 " 4
38 March 13{11 3 —13 29 | 15 [8|16 0 --86{18 40 -|-86| 1,
42 March 17| 8 37 —10 59 | 15 (818 40 ~-|-86 |21 20 --86 " 5
43| March 17111 15 —13 38 | 15 [821 20 86| 0 42 - 82 "
46| o March 18| 8 45 —11 6 | 15 {8] 042 -|-82 |2 7 --82 "
47 March 18111 18 —13 25 |15 /8|2 7 --82|332 --82 L, O,
111} Eis. June 1616 35 —17 45 5|8|246 -~84|437 --84|L, Z.
112} June 16(17 56 —18 52 518|437 84628 --84 "
113 June 1747 45 —18 44 | 5 8| 628 -84 8 19 -84 "
153 Oct, 11121 18 —22 39 |24 (3|0 0 --87|326 --87|E R
154/ Oct. 11123 40 — 1 1 | 2413|326 --87|652 87 M
155, Oct, 11|1 14 — 2 35 {24 |3}652 --87110 18 187 "
160 Oct. 12| 0 45 — 2 4 |24 3|10 18 -} 87|13 44 --87 L, O
161 Oct, 122 51 - 4 11 |24 |3(13 44 --87 (17 10 --87 " i

1. Plate very poor. 2. Plate poor. Sky hazy. 3. Last 3 min, of B,
exposure taken through fog. 4. A, exposure rejected; images double on
account of a displacement of astrocamera during observation. 5. B, expo-
sure rejected, images elongated on the same cause as in 4.

Note. First column gives number of plates, the brand of them is indi-
cated in the second column, Cr denoting Cramer Isonon plates, and Eis—
Eisenberger Ultrarapid plates. Date refers always to the first half of an
observational night. Local Warsaw Sidereal Time of the beginning of the
first exposure and of the end of the last exposure is given in fourth column,
Fifth column gives the time of each exposure, and the sixth one—the number

of exposures on the plate. — Centres of A and B sets of exposures are
given in the two next following columns,
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6. Reduction of measurements.

The means of two measures of each image were adopted for the deduction
of magnitudes. At first corrections, which reduce galvanometer readings
to the centre of a plate, should be applied to the adopted means. Conside-
rable difficulties arose in the application of this correction, because it depends
not only on the distance from the centre of the plate, but also on the apparent
brightness of stars on plates.

Let us denote by G a galvanometer reading, resulting immediately from
a measurement, by G, a required galvanometer reading of the same star
in the centre of the plate, by r the distance of the star from the centre.
G may be regarded as a function of G, and r

1) G="1 ( G r)
I assumed that
(2) G =G, + bre
where b is a function of G, alone and n is the constant exponent depending

on the optical properties of the objective; n and b were determined from
two special plates taken by me on 22 September 1931. Each of these plates

~ contains 7 exposures of the north pole taken without grating before the

objective. The first plate was taken in the hour circle 0" — 12" and was
moved 1° between succesive exposures, declination of centres being =+87°,
+ 88°, + 89", -+90° --89°, + 88°, + 87° successively. The second plate
was taken in the same manner in the hour circle 6 — 18" Images belonging
to the same star were located thus in a row with the distance of about 1 cm
between successive exposures.

Plates were then measured by me in the Schilt microphotometer.
Comparing images of the same star in different distances from the centre,
I found at first the value of n

=292%0.18 (m.e.)

Adopting for n the value 2.9, G, and b were found for many stars of different
brightness on the mentioned plates. I plotted the values of b thus found as
ordinates against G, as abscissas. Linear dependence of b from G, was
evident from the plot. Taking thus

3) b= A, + B,G,

where A, and B, are constant numbers the following values of A; and B,
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were found from 26 stars by the method of least squarés:

4) b = — 0.00681 -+ 0.000303 G,
+ 52 + 17

1 mm was taken as a unit for galvanometer readings and for the distance r
from the centre of the plate. The reduction formula (2) takes therefore
the form

(5) G = G, — 0,0068 r*-° -~ 0.000303 G, r?-°

A special table was constructed, giving corrections G, — G in the
function of arguments G and r, for each millimeter of r (from 0 mm to
30 mm) and in intervals of 10 mm for G. Correction is positive for all
values of G <225 mm and is negative for G ~>225 mm.

Coefficients in formula (5) depend on focussing, but as all plates,
chosen for measurement, ware taken sensibly in the same focus, large diffe-
rences are not expected in values of these corrections for individual plates.
These coefficients, however, may be easily deduced from each photometric
plate, on which a sufficient number of stars is exposed twice in different
distances from the centre, Such computation was done for some plates and
coefficients thus found agreed well with those given in formula (5). In
view of this accordance I decided to apply the corrections to the centre
directly from the mentioned table, because computations of them for each
plate separately would involve considerable unnecessary labor.

Measures corrected to the centre were used for deduction of magnitudes
from them, At first a provisional photometric scale was constructed by plo-
tting galvanometer readings of first order spectra as ordinates against the
readings of central images used as abscissas. A smooth curve was then
drawn between plotted points, If we take an ordinate b corresponding to
some abscissa anear the beginning of the curve and afterwards an ordinate c,
corresponding to abscissa b etc, then the galvanometer readings a, b, ¢, ..
will be equidistant in the photometric scale and differences between their
successive values will correspond to the differences in magnitudes between
central images and first order spectra. Taking the last difference as 1™00
provisionally, a curve may be constructed giving provisional magnitudes
from an arbitrary zero point in the function of galvanometer readings G,.

A true photometric scale was derived, following the proposal of
Hertzsprung?®), from the assumption that difference between first

8) E Hertzsprung: Vorschlag zur Festlegung der photographischen Grossen-
skala, A, N, 186, 177—184, 1910, :
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order spectra and an image of the same star taken without grating with
the same exposure time is 2™ 486. This difference follows from the funda-
mental formula of the theory of grating

(© Y

where i, denotes intensity of an image of n-th order spectrum, /, intensity
of the image of the same star taken with the free objective, d thickness of
of wires, I width of free spaces between them. Putting d = [ in formula (6)
we have for the first order spectrum

) L1l
I w2
Denoting thus by m, a magnitude corresponding to i, and by m, — a magni~

tude corresponding to I, we have from (7)
(8) my —— my = 2486 ,

This difference, as was indicated by Hertzsprung (L c), is a
minimum for d = [ and changes very little if the thickness of wires deviates
slightly from equality with the width of open spaces. It was shownin section 3,
that the grating used by me fulfills the condition d = I very well and there-
fore the adoption of the difference (8) is wholly justified.

Mean differences in provisional magnitudes between first order specira
and images obtained without grating were formed from exposures A, — Ag,
P, — Pg B, — By, for each plate separately. Taking into accom}t also
similar differences between central images of grating exposures and images
obtained without grating, mean value a of the difference (8) in provisional
scale was found for each plate. Then the factor £ was given by the proportion

o 27486

{9 k p

with which provisional magnitudes should be multiplied, for reducing ‘ them
to the true scale. k is sensibly equal to the difference between magnitudes
of first order spectra and those of the central images in grating exposures.
Taking 2486 as the value of the difference (8] I assumed tacitly that
atmospheric conditions remained unchanged during each pair of exposures:
Ay — A, P, — Pg and By — B.. This was not true for the whole time
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of all exposures on one plate. All exposures from A and B sets were
therefore reduced to the zero point of A, exposure, systematic differences
between A and B sets of exposures being found from overlapping stars in
both sets. Zero point on each plate was determined from P exposures of
six North Polar Sequence stars: 2s, 2r, 5, 6, 7 and 3r, adopting for mean pho-
tovisual magnitudes of these stars according to F. Seares”) the value
6m-88,

Corrections for differential extinction were applied to all stars reducing
them to the altitude ofthepole (A == 52"). Potsdam visual extinction was used
for that purpose. In no case differential extinction in the centre of the
plate exceeded 0™04. '

Magnitudes deduced from each plate, consisted of 4, and P systems.
Slight differences may exist between these systems on account of possible
changes in atmospheric conditions during A, and P, exposures. These
differences may be found from plates on which North Polar Sequence stars
are found in A or B setsof exposures. In this way the photometric system may
be expressed in zero point of P exposures,

Plates, taken with the grating only, were reduced assuming for the
difference between first order spectra and central images the value 0™968.
This number was adopted for provisional scale as a mean from laboratory
value 0988 and the value 0™949, resulting from measures of plates taken
with and without grating.

The weight of each exposure taken with or without grating was adopted
as a unit, If only the central image of a grating exposure on plates was
measured, the weight of a magnitude found from these measures, was
adopted as */,, — Magnitudes on plates taken with grating only were deduced
generally from three images (central image and two spectra,), and therefore
weight 2 was given to them. If however only the central image was measured,
the magnitude thus obtained was taken with the weight 1. In forming mean
magnitudes for each plate weights were taken into account.

A mean error of one observation was found from differences between
A, — A,, and B, — B, exposures, corrected for systematic errors. Denoting
these differences by d, the internal mean error of one observation was found
i
27
stars in A and B exposures together. The mean value of this error from 14
plates is - 0™07,

from the formula ¢ = + where n expresses the number of all

4 F, H Seares: Revised Magnitudes for stars near the North Pole, Ap J.
56, 97—118 (Mt. Wilson Contributions No 235) Table VII, col. 15,
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7. Magnitudes from Cramer Isonon plates. (System C).
Plates 30, 31, 32, 33, 34, 37, 38, 42 and 43 contain regions of the
zone—}86°, The systematic differences between plates being small and uncer-
tain, I decided to disregard them in forming provisional weighted magni-
tudes. I assumed thus that atmospheric conditions during 4, and P, expo-
sures were unchanged on mentioned plates. Magnitudes from the zone
+ 86" form a reference system for the zone -+ 82°. '

Regions of the zone + 82" are found on three plates (43, 46 and 47).
All magnitudes were reduced to the B set of exposures on plate 43, by
applying to magnitudes from plates 46 and 47 the corrections — 0™10 and
- 0™05 respectively. Plates of the zone -+ 82° contain only two stars,
which are found in the zone + 86° too. Systematic differences in zero point
between zones - 86" and + 82° could not be found therefore by direct
comparison of overlapping stars, but it was possible to execute this by
comparison with magnitudes found afterwards from Eisenberger plates
(Sections 8 and 9). I found in this way that no difference in zero point
exists between magnitudes of the zone + 86° and those of the system of
the plate 43 set B. The system of magnitudes of both zones may be regarded
thus as a homogeneous one. Magnitudes of the system C are given in
Table II, arranged in B. D. zones. Mean magnitudes are given in the second
column of the table; third column contains weights (w), taken as the sum of
observations, the number of plates (n) being given in the fourth column.
Residuals taken in the sense magnitude on the plate minus mean magnitude,
are given in hundredths of a magnitude in the fifth column and plates, to which
residuals refer, are listed in the sixth column in the same order as residuals.
No figure is written in the fifth column, when a star is found on one plate
only,

8. Magnitudes from Eisenberger Ultrarapid plates, taken with and

wihout grating (System E,).

System E, of magnitudes, deduced from Eisenberger Ultrarapid plates
taken with and without grating, consists generally of 21 plates, four of them

_(zone + 84°) being measured by Mr. L. Zeidler in the summer of 1931.

The first of these plates (Nr. 109) showed large unexplained discordances,
I decided therefore to omit it in discussion with the intention of remeasuring
it once more. Three remaining plates, listed in Table I, were reduced to
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Plates

30, 31, 32, 33, 34, 37,

38, 42, 43, 46, 47,

30, 31, 32, 33, 34, 317,

32. 42, 43, 46,47,

4
32,33, 34,37, 38, 42,
43, 46, 47,

30, 31, 32, 33, 34, 37,

38, 42, 43, 46, 417,

31, 33, 34, 37, 38, 42,
43,46, 47,

30,31, 32, 33, 34, 37,
38, 42, 43, 46, 41,

31,32, 33, 34, 38, 43, |

33,34, 37,
34,37, 38,
42

42

42,43,

30, 31,

30, 31, 32,
32,33,

34

34

33,34,

33, 34, 37,
34

33,34, 37,
34,37,

12 E. Rybka
Table II,
Photovisual Magnitudes from Cramer’s Isonon plates.
System C.
B. D, mg w | n Residuals,
m m
89° 1370 | 706 | 12 |11| — 5--124 4 04 6— 3
0—10 0 0~ 3
88 4 75| 643 | 155 11| ~-20— 2— 9—10- 8B—13
10— 6— 34 34 1
9 80| 829 1 1 :
64 75 | 1729 | 145 | 9| — g g i—'* 9—14- 9
M 65| 627 | 24 11| — 3— 84 8- 9—12— 6
4 17415-412— 5410
7680 | 52| 14 | 9| - 0+ 34 4+16— 4— 9
’ -—13 6— 9
112 65 | 640 | 15 11| —17 0~ 2— 2+ 2—16
— 54 541549 0
87° 5150 519 | 21 7 — 6— 5-F 8- 54+ 6- 9
16
81 92 | 818 1 1
83 77 | 180 2 i
99 88 | 790 2 1
101 80 | 711 1 1
104 82 | 803 5 2, — 84 6
107 6'5 | 625 9 3] +15— 9— 1
143 70 | 698 8 3) —2— 14 3
180 80 | 814 2 1
187 80 | 804 3 1
205 75 | 744 3 2| 4+ 5— 2
86° 17 715 | 626 65 | 2
51 60 | 582 95| 3 04+ 2— 5
970| 654 6 | 2| — 2+ 4
113 72 | 7445 1 1
126 80 | 776 1 1
6172 31| 5 | 2| 4+ 8— 5
17070 | 731 | 75| 3| 4+ 4— 24 1
172 82 | 791 3 1
176 57 | 620 | 10 3j 12— 6— 2
182 65 | 7'14 5 2| — 2
187 70 | 768 2 1
193 75 | 782 2 1
201 75 | 729 65| 3| —~ 3— 5 9
217 68 | 709 85| 3| —14-4 3411
221 81| 782 5 3| 4+ 44 6— 17
264 85 | 829 2 1
269 45| 427| 8 | 3| +11— 34 5
2712 60 | 568 | 11'5'| 3| —10+4 7T— 4
27582 | T64| 4 | 2| 4+ 1— 2
277 8.8 | 764 2 1
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Table 11
(continued)
B.D | mg w n Residuals, Plates,
o |
86° 282 70 | 610 85| 2 — 2 2 38, 42,
319 70 | 738 5 2 +12—17 42, 43,
34460 | 558 | 8 | 3| — 64 44 2 30, 42, 43,
347 86 | 781 | 1 1 42,
85" 19501 442 |7 2 -+ 18—25 ! 30,31,
63 651 664 | 8 3 16~ 4 0 i 30,31, 32.
174 60 653 | 6 2 10—19 i 31,32,
78 10 | 673 6 3 — 6— 7412 31,32, 33,
80 60 | 6'14 85| 3 + 74+ 1— 1 31,32, 33,
128 75 | 7'32 1 1 .34,
129 82 | 740 2 1 33,
161 75 | 125 3 2 — 341 33,34,
166 84 | 813 1 1 34,
183 75 | 725 8 3 + T—12417 33,34, 37,
214 86 | 1776 2 1 31,
222 70 | 719 4 2 411 —11 34,317,
234 70 | 1,72 2 1 34,
235 88 | 854 2 1 L34,
249 80 | 744 6 3 + 7—10-4 2 34, 37, 38,
263 72 | 6'88 4 2 — 545 37,38,
269 75 | 6'88 3 2 [ ] 37,38,
294 75 | 7'58 4 2 0— 1 38, 42,
329 84 | 798 5 2 4+ 1 0 38, 42,
34075 | 64| 7 |3| 4 54 1— 6 38, 42, 43,
354 80 | 786 3 1 42,
383 59 | 521 8 3 -+ 10 0— 9 30, 42, 43,
384 65 | 671 6 3 — 24 2 0 30, 42, 43,
399 7'5 | 6'58 6 3 — 4-414— 6 30, 42, 43,
400 80 | 762 3 2 —_— 44 2 42,43,
401 80 | 711 5 3 — {416~ 7 30, 42, 43,
40378 | 700 | 5 |3 4 24 6~ 4 30, 42, 43,
409 80 | 671 5 3 — 1 04 2 30, 42, 43,
84° 3 80| 804 2 1 46,
34 81 | 795 2 1 46,
59 60 | 565 95| 3 — 1+ 24+ 3 30,31, 32, -
18 75 | 740 2 1 31,
169 6'0 | 641 45 | 2 “+11— 8 32,33,
186 80 | 732 2 1 32,
196 60 | 6'19 953 — 64+ 7—11 32,33, 34,
206 80 | T86 1 1 34,
213 83 | 797 1 1 34,
225 6'5 | 6'36 45 | 2 -+ 8—10 33, 34,
234 50 | 546 45| 2 +10—12 33, 34,
252 84 ) 788 1 1 34,
286 70 | 736 4 2 — 24+ 3 34,37,
307 80 | 766 2 1 34,
311 75 | 734 2 1 34,
335 75 | 7'06 4 2 — 6- 6 37, 38,
351 77 | 708 2 1 38,
10. Prace Matematyczno-Fizyczne, T. 42
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Table II
(continued)
B. D, \ mg l w |n ‘ Residuals. Plates,
m m,
840 361 72 | 724 4 2 + 14— 14 37,38,
371 85 | 792 2 1 38,
378 82 | 769 2 1 38,
383 771 | T24 65| 2 42— 2 38, 42,
412 75 | 728 45 | 2 44— 4 38, 42,
451 70 | 6'82 7513 4 1— 2-4 4 38,42, 43,
46185 | 778 | 1 ‘ 3| 4 34 4— 9 38, 42, 43,
462 70 | 731 1 3| - 3— 5+ 4 38,42, 43,
463 72 | T'15 1 3 -T 14+ 1— 3 38, 42, 43,
509 72 | 710 3 2 17— 8 42,43,
514 73 | 705 3 2 15— 17 42, 43,
516 80 | 719 3 2 7— 3 42, 43,
517 6'5 | 593 7513 04 4— 2 30, 42. 43,
30 979 | 723 4512 — 1 0 43, 46,
s 10 90 | 790 4 2 — 84 8 43, 46,
2070 | 684| 65|3| 17— 8— 6 31, 43, 46,
54 89 | 815 4 2 + 11— 1 46, 47,
56 80 | 665 85 |2 -+ 84 5 46, 417,
91 73 | 151 2 1 417,
104 5'0 | 5'60 5 2 -+ 5— 4 31, 32,
114 74 | 1:39 2 1 41,
468 82 | 761 2 1 38,
52177 163 | 4 |2| 4+ 1—1 38,42,
530 78 | 782 2 1 42,
535 74 | 7'54 2 1 38,
547 6'5 | 690 45 | 2 4+ 17— 5 38, 42,
596 77 | 7'36 3 2 — 94 5 42, 43,
603 75 | 6.88 35| 2 4+ 2—2 42, 43,
618 72 | T'16 3 2 — 64 3 42, 43,
630 70 | 767 2 1 43,
640 50 | 4'90 4 3 +524 3—12 30,42, 43,
820 5 86| 622 2 1 46,
1483 798| 4 |2] — 64+ 5 43, 46,
20 65| 553 11 3 +11— 54 1 43, 46, 47,
23 84| 792 8 3 — 32+ 4425 43, 46, 47,
40 86 | 815 6 2 1— 2 46, 417,
51 70 | 6'62 95 | 4 204 4— 2—15 31, 43, 46, 47,
76 8¢9 | 708 65 | 2 ~-10—17 46, 47,
82 .75 | 733 65 | 2 -+ 2—2 46, 47,
90 82 | 801 2 1 47,
113 50 | 531 3 1 47,
11886 | 811 | 2 |1 47,
125 85 | 7'89 2 1 47,
2875|162 | 4 |2| — 24 3 43, 46,
743 (var)| var’) 2 43, 46,
748 70 | 726 45| 2 — 24 2 43, 46,
*)  See Table VI
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Table II
(continued)
B. D. mg w n Residuals, Plates,
m m
810 13 65 | 647 55 |2 — 24+ 1 43, 46,
18 76 | var") 3 43, 46, 41,
25 (var)| var®) 3 43,46, 41,
30 83| 795 8 3 —17— 1+19 43, 46, 417,
61 68 | 695 10 3 — 3— 5412 43,46, 47,
67 84 | 796 8 3 — 144 17— 1 43,46, 41,
90 85 | 790 4 2 + 8— 1 46,47,
96 85 | 803 2 1 47,
107 74 | 710 65 | 2 4+ 2— 2 46, 47,
112 84 | 802 2 1 41,
12579 | 713 2 1 417,
134 78 | 134 2 1 47,
135 78 | T'65 2 1 41,
147 75 | 733 2 1 41,
149 83 | 790 2 1 41,
150 79 | T'39 2 1 41,
810 81 | 782 2 1 46,
832 88 | 188 4 2 — 10410 43,46
80° 10 79 | 823 2 1 46,
34 80 | 761 75 |3 — 134 44 1 43, 46, 47,
35 73 | 721 9 3 — 1— 24 6 43, 46, 47,
36 67T | 667 9 3 4+ 2— 44 7 43, 46, 47,
38 84 | 828 2 1 46,
50 74 | T10 9 3 — 3 4— 6 43, 46, 41,
55 175 | 710 65 3 4104 2—13 43, 46, 47,
57 75 | 748 9 3 + 12— 64 1 43, 46, 41,
58 6'8 | 710 65 | 3 + 6— 4— 1 43, 46, 417,
64 61 | 6°10 6 2 — 545 46,417,
65 6T | 692 5 2 + 3— 3 46, 417,
70 77 | 1.85 4 2 — 1 1 46, 417,
80 84 | 8.02 6 2 +14— 7 46, 47,
86 59 | 584 85 |2 + 6— 3 46,47,
89 80 | 792 4 2 — 94+ 9 46, 417,
97 55 | 581 85 |2 + 1— 0 46, 47,
121 78 | 155 2 1 41,
125 49 | 512 3 1 47,
127 68 | 634 2511 47,
129 83 | 801 2 1 47,
133 57 | 540 3 1 47,
134 74 | 697 2 1 47,
140 74 | 719 2 1 41,
146 80 | 791 2 1 417,
780 78 | 8'14 2 1 46,
784 80 | 802 2 1 46,
79° 10 70 | 6.65 45 | 2 + 9— 8 43, 46,
19 77 | 796 2 1 .
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Table II
(continued)
B. D, mg w | n Residuals, Plates.
m m
79" 24 65| 670 55 | 2 — 2 2 43, 46,
29 64 | 630 56 | 2| - 9— 43, 46,
36 65 | 645 2 1 43
51 80 | 7'57 45| 2 810 46, 47,
61 75 | T1'56 45§ 2 — T~ 8 46, 47,
63 67 | 649 45| 2 6-- 8 46, 47,
5 T5 | 164 2 1 46,
86 70 | T'44 4 21 + 6—5 4+, 417,
94 T3 | 662 25 | 1 41,
110 7°8 |var )| 2 1 41,
126 83 | 803 2 1 47,
799 75 | 71'80 2 1 46,
780 71 73| 7017 45| 2 +14—18 46, 41,

: the plate 112, applying the corrections — 0909 and -}~ 002 to magnitudes
on plates 111 an 113 respectively. Magnitudes thus found were compared
with £, system (Section 9), deduced from observations on Eisenberger
Ultrarapid plates with the grating only and containing North Polar Sequence
stars in the zone - 87". Full agreement in zero point of both systems was
found from the comparison (Section 10). ;

Provisional magnitudes from plates 111, 112 and 113, are given in

" Table III arranged in B.D. zones. The table is constructed similarly to

Table II with the difference only that residuals are given in columns under

" appropriate numbers of plates. Zero is written when a star was measured

on one plate only,

9. Magnitudes from Eicenberger Ultrarapid plates, taken with the

: grating only, (System E,).

The magnitudes of A and B exposures on all plates were reduced to the

~ system of A exposure on the midlle plate Nr. 155, the following corrections
being applied to the plates:

Plates 153 154 160 161

Corr, — 0™07 —0™11 - 0=07 ~}-0™03,

*} See Table VI.
148

Provisional photovisual magnitudes of 260 stars near the north pole 17

Stars found on P exposures were treated separately, and from compa-
rison of magnitudes on these exposures with the magnitudes of the same
stars, found on A and B exposures, a small correction — 0701 resulted
for reduction of the system of A exposure on plate 155 to the system of
P exposures.

Table IIL
Photovisual magnitudes from Eisenberger Ultra-Rapid plates.
System E,.
Residuals on plates
B. D. me v ? 111 12 13
m m i
89° 13 70 704 4'5 3 —2 —6 + 1
88° 475 638 45 3 + 1 4+ 3. — 4
9 80 800 3 3 +25 —12 -—13
64 75 754 3 3 — 6 — 5 +11
71 65 632 75 3 +17 —11 —10
76 80 7'53 3 3 — 2 + 5 — 4
112 65 649 45 3 — 6 11 — 4
87° 51 50 505 1 3 — 5 411 — 4
86° 39 86 781 2 1 0
51 60 571 55 2 2 4+ 3
66 80 7°88 4 2 0 0
79 70 676 2 1 0 |
103 82 784 2 1 0
113 72 733 4 2 + 7 -1
126 80 784 2 1 0
85 41 77 711 2 1 0
45 86 761 2 1 0
63 65 657 1 2 — 1 4+ 3
65 85 846 2 1 0
74 60 6'50 95 3 4+ 9 4+ 3 —16
75 85 810 4 2 14 —14 -
78 70 6'69 85 3 +14 + 3 —25
80 60 627 11 3 — 3 4+ 9 —12
81 80 748 6 2 ‘+5 —9
128 75 738 2 1 . 0
84" 34 81 784 2 1 0
51 87 811 4 1 0!
53 8'5 814 2 1 0
59 60 5'48 9 2 — 5411
18 15 730 6 2 — 3 4 6
88 77 768 10 3 4+ 1 —13 +23
93 85 812 2 1 0
97 88 842 2 1 0
110 90 751 2'5 1 0
135 82 731 6 2 -1 4 3
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Table III . . . . .
Resulting provisional magnitudes are given in Table IV, constructed
(continued) in the same manner as Table III. Weight 2 is given when central images
with both spectra were measured; if magnitude results from a measure of
B. D. mg w n llzf:idualfign p[altf; the central image only, weight 1 is given fo it.
840 152 8°0 764 6 2 1+ 1 10. Provisional photovisual magnitudes from all systems.
168 78 767 6 2 -7 T. 3
igg gg 3122 ;'5 f 14 -~ g System E, was chosen as a standard to which both other systems C and
196 60 630 3 1 0 E, should be reduced. Magnitudes of the system E,, deduced from exposures
225 65 622 2 1 0 with the grating only on the assumption of the difference 0™968 between
830 23 32(9’ g%g 2 1 0 first order spectra and the central image, may differ from magnitudes in the
o1 73 160 g % _ g +q system E, in zero point and in scale, colour sensitiveness of both systems
104 50 520 9 2 — 5 411 being the same. 32 stars are common in both systems. Denoting by meg,
ﬂi?,,z ggg g ; _ g +3 and mg, magnitudes of stars in the systems E, and E, respectively the
i;? gg g'go 2 1 0 following relation was found by the method of least squares
' 05 4 2 +11 —17 '
126 8 . e
137 89 524 1 : b 0 9 Mg, — mg, = — 07001 — 0.025 (mz, — T™04)
141 71 11 85 3 — -
%49 8.1 191 6 - 3 + Z :1, 2 i_lg + 19+ 24 (m, e.)
78 89 800 6 2 — -
191 80 783 6 2 — g :I_ % Formula -(9) shows full agreement in zero point of both systems, as,
ggg gg ;gg % f 4+ 4 — 4 was indicated in the section 8, and a probable existence of a small scale
233 10 6'98 2 1 3 coefficient, Though the scale coefficient is nearly equal to its mean error,
%‘ég g',g ;33 % i 0 I decided to adopt it, because the difference between first order spectra
262 15 708 2 1 8 and central images, resulting from this coefficient, 0™944, wasin accordance
263 80 796 2 1 0 with the observational value of 0™ 949 given by plates of C and E, system.
820 51 70 635 25 1 0 All stars of E, systems, given in Table IV, are reduced to E, system by the
gg gg g:gi 2 f - 3 + 3 aid of formula (9) and the combined system (denoted by E) was compared
113 50 524 85 2 —13 23 with C system. )
Eg g,’g ggg 3 g ?3 “i‘_ ig Systems E and C should agree in scale, because the method of obser-
152 76 147 8 3 111 — 3 vations and the instrument in both systems were the same. They may differ
igg g; ggg ;'5 f -t 2 — 2 however in zero point and in colour sensitivity, the last difference being
194 80 729 6 2 0 _1 0 caused by using different brands of plates in both cases. 85 stars are com-
%% 3? 323 g f —21 4 9 mon to C and E systems. Spectral classes of them were taken from the
231 83 718 2 1 8 Henry Draper Catalogue, and colour indices C corresponding to these spectra
%g?, 9,(5, g%g 3,5 i 0 were taken from table, given by Lundmark in Handbuch der Astro-
810 107 T4 691 2 0 physik Band V p. 396 (mean colour index). Denoting my m, magni‘fudes of
134 78 726 2 } g the C system, and by m, those of E system, the following relation was
ig;’) Zg ;‘23 4 2 — 4 5 obtained by a least squares solution:
. \ 5 : 5 .
194 80 1718
257 12 721 B ! g (o) - mg — my = — 0™046 - 0=004 C
273 1'6 781 2 1 0 + 2 + 21 (m.e.)
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Table IV, Table IV
i . (continued)
Photovisual Magnitudes from Eisenberger Ultra-Rapid plates.
System E,;. Residuals on plates
B. D. \\ me v » 153 154 155 160 161
Residuals on plates :
B. D, mg w n o o
153 154 155 160 161 860 201 75 33 6 2 £9 —5
217 68 713 4 2 +12 —11
m m 221 81 766 4 1 0
89° 13 70 712 20 5 — 6 4+ 6 —6 —1 4+ 8 222 88 697 2 1 0
242 90 840 1 1 0
88" 2 88 807 8 4 i1 =20 — 6 - 7 252 3»5 856 1 1 0
475 6'45 16 5 — 3 11 4T 1 =17 264 85 864 1 1 0
9 80 804 6 5 0 413 —12 — 1 —12 : 269 4'5 376 2 1 0
6475 747 22 5 41 -4 -6 — 2 9 272 60 5'66 8 3 — 5 414 — 6
71 65 628 18 5 4+ 8 — 6 0 — 4 6 275 82 782 2 1 0
76 80 7'51 17 5 -7 —6 —5 - 6 41 282 70 618 2 1 0
104 80 826 4 2 + 4 — 4 319 70 747 2 i 0
105 8'5 826 1 1 0 344 60 535 1 1 0
112 6'5 649 12 5 410 —13 4+ 6 1 — 1 347 8'6 760 4 1 0 ’
114 80 831 3 3 —12 423 —11 s -
850 9 83 762 2 1 0
87° 12 80 771 16 5 — 8 +15 — 5 0 — 5 19 50 424 3 2 — 3 4+ 5
15 82 7'95 6 4 —18 --37 - 6 11 41 77 6'99 4 2 +4 — 5
41 79 801 4 1 0 45 86 781 4 2 — 5 4 4
51 50 516 14 4 410 —16 --10 —10 63 6'5 646 4 2 +1 —1
19 85 816 1 1 0 74 60 646 8 3 — 2 — 6 +13
83 77 767 7 3 414 — 5 —10 75 85 7'98 5 2 + 8 —11
85 8'5 796 1 1 0 78 70 665 8 3 4+ 4 —6 + 8
101 8¢ 770 5 3 + 6 — 71 14 80 60 620 8 3 4+ 5 — 8 410
104 82 7'99 4 3 — 6 3 0 81 80 755 6 2 4+ 1 -2
107 65 6'33 8 3 4+ 3 + 4 —11 105 82 807 2 1 0
143 70 693 16 5 +11 — 3 — 3 —10 4 2 . 128 75 T44 6 2 — 6 + 3
147 79 822 3 2 —23 412 161 7'5 726 4 2 +5 — 5
169 81 840 1 1 0 183 7'5 720 6 3 — 17 +5 4+ 3
187 80 7'93 6 3 426 —16 — 9 . 22270 723 4 2 +8 —1
205 7'5 7:38 14 5 0 415 0 —1 —16 249 80 736 4 1 0
263 72 6'88 4 2 -1 41
86° 17 75 6'23 6 2 — 6 13 269 15 693 6 2 —13 + 17
.. 2588 800 2 1 0 : 294 75 749 2 1 0
39 86 770 3 2 42 =1 383 50 5:07 2 1 0
51 60 5'63 4 2 413 —13 384 6'5 654 2 1 0
66 80 787 6 2 4+ 3 — 1 399 7'5 645 2 1 0
79 7'0 6'54 6 3 411 — 6 — 4 400 80 737 2 1 0
103 82 780 4 2 411 — 6 401 8.0 6'96 2 1 0
113 72 736 6 2 L2 — 1 403 78 6'87 2 1 0
126 80 781 7 3 -6 — 2 - 1 409 80 6'54 2 1 0
143 86 809 1 1 0
152 84 791 2 2 —14 415 84° 59 60 5:39 4 2 +9 — 8
154 82 794 2 2 — 9 :t: 9 18 7'5 7'53 2 1 0
161 72 - 725 8 3 —5 — 1 -8 88 77 7'82 2 1 0
170 70 723 8 3 44 41 — 8 135 82 733 4 2 — 4 4 4
172 82 793 2 2 — 3 _L 3 152 80 769 3 2 — 4 1 8
176 57 624 8 3 2 4 4 —11 : 168 7'8 766 2 1 ()}
182 6'5 706 8 3 :t 3 — 2 4 2 169 6'0 667 2 1 0
187 70 711 8 3 —10 5 — 2 225 65 6129 4 2 +12 —11
193 75 785 2 2 :‘: 2 — 2 234 50 519 4 2 + 8 —9
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Table IV
{continued)
Residuals on plates
B. D. ¢ v » 153 154 155 160 160
o m m
84° 307 80 154 2 1 0
371 85 791 1 1 0
378 82 779 2 1 0
383 11 722 2 1 0
412 75 741 2 1 0
517 65 584 2 1 0
536 82 766 2 1 0

This formula shows full accordance in colour of both systems, i e. both
brands of plates possess the same colour sensitivity, System C and E differ
slightly in zero point. Taking for this difference simply the algebraic mean
of differences mg— m,, fhe correction — 0™04 was found and it was
applied to magnitudes given in Table II.

Magnitudes of systems C and E,, being thus reduced to one system,
represent a homogeneous photometric system. Mean magnitudes of
all stars are given in Table V, which is a final result of this paper. Stars
were arranged according to their right ascensions; their coordinates were
taken mostly from the Greenwich Catalogue ). Magnitudes, resulting from
three systems, are given in the fifth column, their total weights and number
of plates being given in sixth and seventh columns respectively. The eighth
column contains differences in hundredths of a magnitude between magni-
tudes in systems C, E,, E, and those given in the fifth column, Zero is put
in the appropriate column, when a star was observed in one system only.
Magnitudes given in Table V should be regarded as provisional only, because
they are deduced from a small part of the whole observational material.

Magnitudes of four variable stars, found on three plates of C system, are
given in Table VI. Columns, headed by n contain numbers of exposures,
on which the magnitudes are based. Magnitudes, resulting from A and B
sets on one plate, were given separately.

11, Comparison with Mt. Wilson photovisual magnitudes of North
Polar Sequence stars.

Table V contains among other stars 14 stars of North Polar Sequence
(N. P. S)), They are listed separately in Table VII in order of their right
ascensions. Third column, headed by R, contains magnitudes from Table V,

%) Photographic magnitudes of Stars brighter than 9m,0 between declinatioa - 75¢
and the Pole. Royal Observatory Greenwich, 1913,
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Table V,
Provisional photovisual magnitudes of 260 stars.
3 8 m w nu:niher Residuals
N B.D. 1900 1900 ¢ pites| C B, E
m h m m
1 840 3 80 0 105 ~-840 24’ | 800 2 b 0
2 82 5 86 0 120 82 49 8,15 2 1 0
3 88 2 88 0 161 88 53 804 8 4 0
4 9 10 70 0 207 79 30 6'61 4'5 2 0
5 80 10 79 0 240 80 49 819 2 1 o
6 85 9 83 0 262 85 46 760 2 1 0
i 82 14 83 0 278 83 5 1794 4 2 0
8 83 9 78 0 298 84 17 719 4'5 2 0
9 83 10 90 0 309 84 12 786 4 2 0
10 81 13 65 0 322 81 57 643 55 2 0
11 81 18 7'6 0 419 81 25 var¥)| — 3
12 9 19 77 0 448 9 18 792 2 1 0
13 82 20 6'5 0 455 83 10 549 | 11 3 0
14 82 23 84 0 499 82 34 1788 8 3 0]
15 19 24 65 0 522 80 0 666 55 2 0
i6 83 20 70 0 528 84 4 6.80 6'5 3 0
17 81 25 var 0 534 81 20 var')| — 3
18 85 19 50 0 550 85 43 436 | 10 4 + 2 — 5
19 88 4 75 0 556 88 29 642 | 36 19 — 3 — 4 4+ 4
20 81 30 83 0 563 81 25 791 8 3 1}
21 86 1775 0 591 86 37 | 623 12’5 4 |— 1 + 2
22 9 29 64 1 07 9 29 626 55 2 0
23 19 36 65 1 76 79 23 6'41 2 1 0
24 80 34 80 1 85 81 2 151 5 3 1]
25 80 35 73 1 97 80 20 717 9 3 0
26 80 36 67 1 101 80 22 663 9 3 0-
21 80 38 84 1 147 80 50 824 2 1 0
28 87 12 80 1 181 88 3 715 | 16 5 0
29 82 40 86 1231 82 17 811 6 2 0
30 80 50 74 1 296 80 55 706 9 3 0
31 79 51 80 1 356 79 45 | 753 4.5 2 0
32 80 55 71'5 1 388 80 23 706 6'5 3 0
33| 8 571715 1 398 80 53 | 744 9 3 0
34 86 25 88 1 403 86 26 798 2 1 0
35 81 61 6'8 1 435 81 28 691 | 10 3 0
36 80 58 6'8 1 446 80 25 706 6'5 3 0
37 84 34 81 1 457 B4 15 788 4 2 4+ 3 — 4
38 87 15 82 1 497 88 0 793 6 4 0
39 81 67 84 1 504 82 4 792 8 3 0
40 9 61 75 1 557 80 11 152 4'5 2 0
T 41 80 64 61 1 571 80 49 | 606 6 2 0
42 80 65 67 1 579 81 0 6'88 5 2 0
43 85 41 71 1 588 85 16 703 6 3 + 8 — 4
44 18 71 73 2 11 19 13 703 45 2 0
45 82 51 70 2 14 83 5 653 | 12 5 + 5 —18
46 9 63 67 2 14 79 13 645 45 2 0
417 80 70 717 2 86 80 16 781 4 2 0
48 83 54 8'9 2 91 83 13 812 6 3 — 1 - 3
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Table V Table V
(continued) (continued)
B. D, % 8 mg w ml!;lber Residuals o I 3 number Residuals
1900 1900 plates C E, Ex Ne. B b ‘\ 1900 t 1900 ¢ v Plgtes c E, E,
88 9 8‘?0 b 0 457 n : 1 m ‘ h m l m
s S N - T A 99| 830 121 85 | 4 341 | 8% 7] 805 4 | 2 0
83 geme| 2 =s 8 23 7‘91 85| 2 0 100 82 12585 | 4 370 83 768 | 6 3 417 — 8
85 4586 | 2 234 o5 29 | 7 5108 2 0 101 83 126 85 | 4 424 83 19 | 780 | 4 2 0
9 75715 | 2 237 ™ 11 7,7 6 3 —12 4+ 6 102| 8 66 80 | 4 463 8 10 | 786 | 10 4 +2 —1
83 60 90 B o 21 860 2 1 0 103| 82 132 86 4 478 82 22 | 804 4 2 0
B0l 2t 8 2 15 2 1 0 104| 84 9385 | 4 479 85 4 | 812 2 1 0
81 9085 | 5 398 g 3 1wl 53 +11 — 8 105/ 8 7460 | 4 563 8 50 | 649 | 235 | 8 0+ 1 —2
80 8659 | 5 354 TE6 ) 4 | 2 0 106| 84 9788 | 4 582 84 45 | 842 | 2 | 1 0
o gecE| 2% g} 21 580 | 85| 2 0 107| 8 1585 | 4 598 8 37 ‘ 802 | 9 4 48 —0
9 86170 | 5 416 5 46 Tl 2 1 0 108 83 13787 | 5 49 83 43 | 824 1 1 0
- 24 32 40 | 4 2 0 109| 8 71870 | 5 99 85 35 668|225 9 |+ 1 41 —2
50 g0 2 4‘9 80 39 | 788 | 4 2 0 110 8 14171 | 5 118 8 41 | T11| 85| 3 0
2 89 543 82 31 | 704 | 65| 2 0 111, 8 8060 | 5 299 85 9| 620|275 | 9 ‘—10 41 42
g4 sLe1 % 25.9 84 28 | 811 | 4 1 0 112 83 149 87 | 5 303 83 34 | 791, 6 3 0
oA 62 81 5| 57| 85| 2 0 113| 85 8180 | 5 346 85 16 | 7-51| 12 4 —3 + 3
84 538 2 577 84 36 | 814 | 2 1 0 114| 84 11090 | 5 366 84 49 | 751| 25| 1 \ 0
81 107 74 3 14 79 45 | 658 | 25| 1 0 115 81 19480 | 5 384 81 20 | 788 | 2| 1 | 0
Bowmra) 3 65 81 47 | 702| 85| 3 |4+ 4 —11 116 82 15276 | 5 403 82 44 | T471| 8 3 0
52 g1 3 81 83 10 | 731 | 125 | 4 |— 2 - 2 17 87 4179 | 5 456 87 20 | 1798 | 4 1 0
! 3 86 8 33 | 55| 25| 71 |+9 — 4 — 9 118 86  179.70 6 80 86 46 : 656 | 14 6 |— 6 4-20 — 1
81 11284 | 3 182 81 27 | 798 | 2 1 0 119 82 177 67 6 234 82 12 | 652 45| 2 0
82 90 82 3 234 83 2 | 801} 6 2 |—4 42 120| 84 13582 6 341 84 47 | 731 | 10 4 0 4 1
gg 9173 | 3 337 83 14 | 758 | 8 3 |—'5 J_ 2 121 82 18587 | 6 371 82 36 | 795 2 1| 0
o083 38 80, 0 | var'| 2 | 1 122| 83 171889 | 6 504 83 9 |8&0| 6 | 2 | 0
s 5169 3 339 8620 | 575 | 19 7 |4+ 3 2 —~9 123] 8 10582 | 6 511 85 54 | 804 2 1 0
. 3 363 81 14 | T69 | 2 1 0 124| 87 5150 | 6 537 87 12 | 516 | 42 | 14 |— 1 —11 4 5
81 13478 | 3 455 81 35 | 728 | 4 2 |+2 —2 125| 82 19480 | 6 546 82 36 | 729 | 6 2 ! 0
81 13578 | 3 458 81 17| 761 | 2 1 0 126 82 20155 | 17 100 82 36 | 495, 9 2 0
80 121 78 | 3 463 80 56 | 751 | 2 1 0 121/ 8 10382 | 7 115 | 8 35 | 780| 6 3 4+ 4 — 2
79 126 83 | 3 524 79 20 | 799 | 2 1 0 128 84 15280 | 7 137 | 84 24 | 765 9 4 —1 + 2
80 12579 | 3 533 80 25 | 508 | 3 1 0 129 83 19180 | 7 259 83 18 | 783 | 6 2 0
80 12768 | 4 11 80 17 | 630 | 25| 1 0 130 82 21375 | 7T 277 81 55 | T63| 2 1 0
81 14775 | 4 .20 81 43 | 742 | 6 3 |—13 + 6 131 81 25772 | 1 389 81 36 721 | 2 1 0
81 14983 | 4 30 81 11 | 786 | 2 1 0 132] 84 16878 | 7 458 84 41 | 766 | B8 3 +1 =2
81 15079 | 4 36 81 23 | 752 | 4 2 |{—17 417 133 86 11372 | 7 524 85 59 | 736 | 11 5 |+ 5 — 3 0
80 129 83 4 42 80 10 | 797 | 2 1 0 134| 84 169 6'0 7 530 84 21 | 647 14 5 |—10 A4t 21
83 10450 | 4 50 83 34 | 533 | 14 4 23 —13 135 82 23183 | 7 551 82 3| 1718| 2 1 0
85 6365 | 4 51 85 17 | 656 | 19 7 4 41— 9 136| 89 1370 | 7 58 88 56 | 708 | 365 | 19 |— 6 — 4 4+ 4
82 11350 | 4 80 83 6| 525 | 115 3 |4 2 — 1 137| 83 20782 | 8 36 83 24 | 770 | 4 2 0
gg 1’3{2 g?) 4 90 84 14 | 736 | 10 4 0 — 6 16 138 82 23565 8 52 82 44 | 617 | 3 1 S0 -
4 96 80 35 | 536 | 3 1 0 139| 85 12875 | 8 253 85 24 | 740 | 9 4 |—12 — 2 + 3
83 11187 | 4 116 83 57 | 836 | 2 1 0 140| 8 12982 | 8 276 85 33 | 736 | 2 L 0
80 134 74 | 4 120 80 42 | 693 | 2 1] o 141 82 25370 | 8 283 82 36 | 689 | 25| 1 0
82 118 86 | 4 184 82 16 | 807 | 2 1 0 142| 84 186 80 | 8 354 84 16 | T37| 4 2 |—9 4+ 9
80 140 74 | 4 192 80 40 | T15| 2 1 0 143 83 23270 | 8 418 83 6 | 732| 2| 1 0
85 6585 | 4 214 85 29 | 846 | 2 1 0 144 81 27376 | 8 428 81 40 | 781 2 |- 1 0
83 11480 | 4 215 83 50 | 728 | 8 3 |41 — 2 145| 83 233 70 | B8 44'5 83 8 | 698 | 2 1 0
80 146 80 | 4 272 80 39 | 787 | 2 1 0 146| 86 126 80 | 8 470 85 57 | 1719 | 10 5 |— 1 + 5 0
83 11889 | 4 280 83 33 | 840 | 2 1 0 147| 84 196 60 | 8 545 84 35 | 619 | 125 | ‘4 |— 4 411
84 88 77 4 334 84 42 | 770 | 12 4 —2 419 148| 83 243 83 9 30 83 2 | 793 2 1 0
149| 84 206 80 | 9 149 84 10 | 782 1 1 0
) s 150| 83 256 72 | 9 205 83 22 | T09| 2 1 0
*) See Table VI.
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Table V Table V
(continued) (continued)
] number Residuals o 8 number Residuals
mg w of Y . D. m,
1900 plates | C E, E,\ Ne B.D 1900 1900 v il e B E
ki b m m ‘ h m m
79 9 4820 497 | 748 | 2 1 i 203| 860 256 85 | 17 121 4860 13 | 852 | 1 1 0
85 9 87 34 | 813 | 1 1 0 204! 84 37882 | 17 123 84 54 | TT1| 4 2 |6 + 6
83 9 84 14 | 793 | 1 1 0 205| 84 38377 | 17 286 84 42 | 720 | 85| 3 0 41
80 9 83 47 | 796 | 2 1 0 206 86 264 85 | 17 326 8 57 | 837 | 3 2 |12 +23
92 9 87 45 | 814 | 1 1 0 207| 88 10585 | 17 516 88 44 | 823 | 1 1 0
71 9 87 3| 167| 9 4 (49 —2 208| 88 10480 ; 17 539 88 15 | 823 | 4 2 0
65 9 84 24 | 630 105| 5 |- 2 — 8§ 4 1 209 87 169 81 | 18 44 87 25 | 836 | 1 1 0
86 9 8 19 | 806 | 1 1 0 210| 86 26945 | 18 46 86 37 | 415 | 10 4 [ 8 —31
85 87 46 | T94| 1 1 0 211 8 29475 | 18 1712 85 41 | 7521 6 3 4+ 2 — 4
50 84 46 | 534 | 85| 4 |4 8 —10 212 86 27260 | 18 T8 87 0| 566| 195| 6 |— 2 4+ 3
84 8 34 | 795 | 2 2 0 213| 83 527 77 | 18 87 83 54 | 759 | 4 2 0
75 84 55 | 723 | 1 4 |— 2 + 2 214| 83 530 78 | 18 215 83 39 | 178 | 2 1 0
84 8 16 | 809 | 1 1 0 215] 84 41275 | 18 24'6 84 37 | 729| 65| 3 |— 5 +11
82 85 54 | 792 | 2 2 0 216 86 27582 | 18 26.2 8 32 | 767 | 6 3 | — 17 +13
72 8 11 | 725 | 13 5 |4 2 — 217| 83 535 74 | 18 364 83 18 | 750 | 2 1 0
75 88 11 | 748 | 395 | 17 |-+ 3 4+ 6 — 2 218 86 277 88 | 18 407 86 9 | 760 | 2 1 0
84 83 54 | T84 | 1 1 0 219| 86 28270 18 477 86 35 | 668 | 105! 3 |— 2 411
75 8 15 | 721 | 14 6 0 — 1 220, 83 54765 | 19 40 83 46 | 686 | 45| 2 0
70 8 10 | 724 | 155 | 6 |+ 3 — 2 221| 87 18080 | 19 145 87 10 | 810 | 2 1 0
82 8 5| 189 | 5 3 |— 2 4 2 222| 88 112 65 | 19 225 88 59 | 643 | 315 19 |— T 4+ 6 4+ 7
88 8 47 | 786 | 2 1 0 223| 85 329 84 | 19 339 85 53 | 794 | 5 2 0
8.0 87 33 | 768 | 6 4 |— 1 0 224 88 11480 i 19 433 88 41 | 828 3 3 0
57 8 8 | 620 18 6 |— 4 + 6 225, 85 34075 | 20 136 85 28 | 760 | 7 3 0
82 87 29 | 798| 9 5 (4 1 1 226 B84 451 70 | 20 140 84 23 | 678 | 75| 3 0
6'5 8 59 | 628 | 17 6 |— 17 41 227| 84 461 85 | 20 228 84 47 | 174 | 1 3 0
6'5 88 15 | 627 | 495 | 19 |— 4 - 5 - 3 228| 84 462 70 | 20 24'5 84 14 | 727 | 1 3 0
65 86 17 | 708 | 13 5 |4+ 2 -2 229| 84 463 72 | 20 245 84 49 | 711 1 3 0
70 84 12 | 732 | 4 2 0 230| 87 187 80 | 20 251 87 38 | 7794 | 9 4 |+ 6 — 3
70 8 25 | 773 | 10 4 |— 9 a5 231 85 35480 | 20 501 85 18 | 782 3 1 0
86 84 48 | 776 | 2 1 0 ' 2321 83 596 77 | 20 590 83 33 | 732 3 2 0
80 88 11 | 749 | 34 17 |—1 4+ 4 41 2331 86 319 70 | 21 196 86 37 | 7137 | 1 3 | — 3 + 9
70 85 17 | 718 | 8 4 |— 3 + 4 234| 83 603 75 | 21 216 83 50 | 684| 35| 2 0
80 84 26 | 758 | 4 2 |4+ 4 — 5 235 83 618 72 | 21 504 83 34 | 712 | 3 2 0
75 8 49 | 730 | 2 1 0 236| 83 630 70 | 22 209 84 0| 763 2 1 0
75 85 47 | 780 | 4 3 |— 2 + 3 237\ 85 38350 | 22 213 85 36 | 516 | 10 4 |41 — 4
70 8 1| 768 | 2 1 0 238| 85 38465 | 22 217 85 43 | 664 | 8 4 |13 — 9
88 85 41 | 850 | 2 1 0 239| 87 205 75 | 22 242 87 34 | 738 17 7|4 2 — 1
75 86 14 | 728 | 125| 5 |— 3 4+ 4 240| 84 509 72 | 22 215 84 33 | 706 3 2 0
68 8 22 | 708 | 125 5 |— 3 + 5 241| 84 513 73 | 22 50° 84 15 | 701 | 3 2 0
75 17 84 20 | 702 | 4 2 0 242| 84 516 80 | 22 535 84 31 | 715| 3 2 0
81 63 8 54 | 772 | 9 4 [+ 6 — 8 243| 84 517 65 | 22 535 84 50 | 589 | 95| 4 0 — 2
88 91 86 17 | 697 2 1 0 244| 83 640 50 | 22 552 83 49 | 486 45| 3 0
80 92 85 31 | 738 | 10 4 2 — 3 245| 81 81081 | 23 75 82 3| 718| 2 1 0
70 94 87 37 | 693 | 24 8 |- 1 0 246| 85 399 75 | 23 244 85 52 | 652 | 8 4 |+ 2 — 6
79 272 87 23 | 819 | 3 2 0 247 85 400 80 | 23 263 85 27 | 49| 5 3 |+ 9 —13
72 425 85 9 | 68 | 8 4 |— 2 - 2 248| 85 40l 80 | 23 275 8 0 | 7T04| 1 4 j: 3 — 8
75 574 85 35| 690 | 9 4 |— 6 4 3 249| 86 344 60 | 23 278 86 45 | 552 | 9 4 2 —13
71 10 83 55 | 704 | 2 1 0 250 85 403 78 | 23 304 85 38 | 693 | 7 4 |+ 3 — 6
82 122 83 40 | 157 | 2 1 0 251 82 728 75 | 23 332 82 39 | 758 | 4 2 0
90 202 8 3| 836 | 1 1 0 252 80 780 78 | 23 388 80 45 | 810| 2 1 0
72 336 83 55 | 720 | 4 2 0 253| 84 53682 | 23 39 84 55 | T64| 2 1 0
85 588 84 50 | 788 | 3 2 0 + 1 254| 80 78480 | 23 424 80 49 | 798| 2 1 0
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Table V
(continued)
e 3, number Residuals.
Nr. B D. 1900 1900 Y el ¢ B R
m h m m
255 81° 832 88 23 440 - 820 14" | 784 4 2 0
256 82 1743 var 23 51'8 82 38 | var') —_ 2
257 85 409 80 23 548 86 9 664 7 4 -~ 3 — 9
258 86 347 86 23 573 86 29 762 5 2 -+ 15 — 4
259 82 1748 70 23 576 82 25 722 45 2 0
260 79 1799 75 23 576 9 44 116 2 1 0

their weights, given in fourth column, being proportional to weights indicated
in Table V. Magnitudes, given by Se ares in his International Photovisual
system (IPv) %), are listed in the fifth column headed hy MW, Revised
magnitudes of these stars, published recently by Seares’) in Table II
of his paper, are given in the seventh column of Table VII. Sixth and eighth
columns contain differences R — MW, and R — MW, respectively. Colour
indices Cp, given in last column of Table VI, are taken from Table VII[
(col. 17) of Seares'*) paper.
Two systems of conditional equations

R—MW,=d =a, +b (MW, — 6™44) - ¢, Ci,
R — MWz dz ==y + bz (MW,! — 6™44) '[— Cy Chn

wete solved by the method of least squares w1lh weights given in Table VI[
and the following results are obtained: i

(11)  R— MW, =— 0.066--0.001 (MW, — 6™44) + 0.067 Cy,
: + 26+ 22 + 31 (m. e}

(12) R — MW, =—0.061 — 0.002 (MW, — 6™44) -} 0.061 C»
+ 22+ 19 + 26 (m. e)

These equations indicate a full agreement of my scale of magnitudes with
that of the International Photovisual system, and a slight difference in
colour. Magnitudes, given by Sear es in his recent paper ®), are in close
agreement with the International Photovisual system, and may be regarded
as improved magnitudes of stars given in Mt Wilson Contributions Nr, 235.

*) See Table VL )
%) F. H. Seares: Systematic corrections and an extension of the Polar Sequence,
Ap. J. 18 p. 141—155 (Mt. Wilson Contributions No 472) 1933,
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Equation (12) may be thus regarded as expressing the relation of my
system of magnitudes to that of IPv.

My system differs in zero point from IPv system; about half of this
difference is caused by the mean colour' (+ 0™51) of six stars, the mean magni-
tudes of which (Section 6) was used for the determination of zero point on
plates. The remaining part of this difference is due to an error in adopted
zero point in the E system. A correction + 0™06 should be added to ma-
gnitudes in Table V if we want to reduce them to the international zero

point of IPv system.

Table VI
Variable stars.
Plate| J.D. bel, RX Cep. =n ‘ UCep. njSSCep. n| VCep. n
B,D. 81°18 BD 81925 B.D. 79°110 i B.D. 820743
\ d m ‘ ‘
| | m m m
| 43 2426418513 1734 2 671 2 — —_ 659 2
" 46 6419:342 750 2 680 2 —_ —_ 6'47 3
T 405 745 2| 681 2 I I —
| 47 ‘448 - 762 2 687 2 — — —_ —
47 ‘513 —_— — | — —_ 716 2 — —
Table VIL
Comparison with the Mt. Wilson photovisual system of North
Polar Sequence.
N.P.S.| B.D. R w | Mw, 4, MW, 4, Cm
! .
m m m m m m
5 880 4 6'42 7 6°45 —03 643 ~—01 — 002
8 88 9 8'03 2 813 —10 810 ~—07 <020
ir 87 51 5'16 8 509 -+07 506 +10 - 1'54
6 89 13 708 7 706 —+02 711 —*03 -+ 0°06
7 88 64 748 8 155 —07 753 —05 — 013
3s 87 107 628 3 635 _ —07 6'30 —02 —}~ 028
2s 88 11 627 10 6°30 —03 630 —03 -+ 015
3r 88 16 749 7 1757 —08 155 —06 - 161
1 86 269 415 2 437 —22 437 —22 -+ 003
4 86 272 5'66 4 584 —18 583 —17 -+ 009
2r 88 112 6'43 6 6'32 411 6'39 404 -+ 161
4r 88 114 828 1 827 -+01 829 —'01 - 094
2 85 383 516 2 528 —12 528 —12 - 002
3 86 344 552 2 5'56 —04 558 —'06 -+ 027

11 Prace Matematyczno-Fizyczne T. 42.
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12, Comparison with Potsdamer Durchmusterung and Yerkes

Actinometry.

117 stars of my catalogue are common with stars of Potsdamer
Durchmusterung (PD) 7) and 118 of them with those of Yerkes Actinometry
(Y)*) They are listed in Table VIII, first column of which refers to numbers
in Table V. Differences between my magnitudes, given in Table V, and
those of PD and Y were formed. They are given in third and fifth columns
of Table V. The last column of this Table contains colour indices, taken
mainly from Doorn's") paper, A few of these indices, not found in
Doorn's Table, were taken from Yerkes Actinometry. For two stars
(B. D. + 7871 and - 85"340) colour indices were evaluated according to
their spectra, and for that purpose they were put in parenthesis.

Equations (13) and (14) express relations between my magnitudes and
those of PD and Y

(13) R — PD = —0™257 - 0.031 (PD - 6™89)-0.128 C

+ 14+ 13 + 18 (m.e.)
(14) R~ Y = 0m009 -} 0.008 (¥ — 6™65) - 0.099 C

+ 13+ 14 4 18  (m.e))

My system of magnitudes agrees well in scale and in zero point with
Y but shows considerable difference in colour with both system. Positive
signs of colour coefficients indicate that isophote wavelenghts, which cha-
racterize my photometric system, are shorter than those of PD and Y. My
colour system seems to be intermediate between PD and Harvard systems,
the statement of this fact, however, will be ascertained when my catalogue
is compared with Harvard Photometries, Such comparison as well as
investigation of relations to other visual catalogues (Potsdam Polar Durch-
musterung ™) Fessenkoffs™) Catalogue etc) will be executed when

) G, Miiller, P. Kempf: Photometrische Durchmusterung des nirdlichen
Himmels enthaltend die Gréssen und Farben aller Sterne der B, D, bis zur Grisse 7. 5.
Potsdam Publ. 17, 1907,

% J, A. Parkhurst: Yerkes Actinometry, Ap. J. 36, 169227, 19i2.

9 N, W. Doorn: Coolourequivalents of 191 stars near the north pole. 13. A, N.
No 140, 1927,

1) G, Miller: Photometrische Durchmusterung der B. D, Sterne von 75 bis
9m5 innerhalb der Polarzone + 80" bis - 90" Bearbeitet und herausgegeven von
W, Hassenstein. Potsdam Publ. 26, No 85. 1927,

1) B, Fessenkoff: Photometric Catalogue of 1155 stars, Kharkov, 1926,
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Table VIIL
Comparison with the Potsdamer Durchmusterung
and Yerkes Actinometry.
Nr. | mg R—PD R —PD’ R—Y R—Y PD’ — Y’ C
?ﬂ ﬂ‘\ m m m m
E g'gé —15 +.12 421 21 409 — 007
ilse | T | Tog | T8 o | Tee | Tou
ig 6:66 —:20 —01 -+02 —03 ig‘ﬁl -+ 3‘11‘1i
16| 680 —18 405 414 11 +06 4023
436 —06 +10 411 —02 —12 L 134
19/ 62| 28 L0z —03 —04 —02 | J00s
s 6'23 ——:07 05 -+09 —03 —08 -+ 118
z } 6'26 —’13 01 -+09 —02 —03 -+ 100
2| 54 —05 +16 423 18 +02 + 044
% 7 g —11 +10 403 —01 —11 4031 |
% 6 —'27 —02 -+-05 404 406 —+ 004 |
30, 706 —24 401 405 404 403 — 005
32 105 —18 L07 20 419 412 -+ 001
S 6-44 —’19 -+03 09 —+06 -+03 -+ 015
91 —02 —01 421 401 02 L 189
36| 706 —'32 —25 —04 —19 06 -+ 138
4(1) 7"52 —10 —+12 —01 —02 —'14 -+ 014
4 606 —22 -+05 —+11 *10 05 -+ 008
42| 6'88 —06 17 -+11 08 —09 -+ 022
3§ 7"03 -—:15 08 -—16 —19 —27 (- 0°13)
45| 653 40t +-16 417 407 —09 4095
i 6’45 —'10 —+12 -+01 —02 —'14 + 014
4 5‘80 —:06 06 -+13 —01 —07 -+ 135
3 24710 —1—'04 28 —+15 —+.13 —15 -+ 004
63| 57 —21 406 406 404 —02 4016
6'58 —'39 —26 —01 —12 -+14 -+ 100
gg 7’22 ——"11 —07 —+20 -+03 10 —+ 160
8 ;’5; —-—'01 -+04 —+27 —+'10 06 -+ 154
% ' ——‘23 —07 07 —'03 ‘04 - 1:02
7‘58 —34 —10 ‘00 —01 09 — 008
;g 5‘75 ——:25 —01 —03 —07 —'06 -+ 036
5'08 —24 ‘00 —+15 10 10 050
g(l] 6'30 -—-:21 —07 ~10 -—-01 06 101
81| 742 —26 —03 07 ++05 08 -+ 005
5 223 —:54 —21 —17 —'14 07 — 029
se| 656 —18 402 +15 -+-09 407 + 052
8; 5‘25 —'43 —23 —'22 —30 —07 -+ 076
k8 ggg —06 02 423 09 07 4129
o1 : ——‘20 —07 08 05 02 —+1'33
693 —'42 —20 —17 —20 '00 -+ 017
93| 115 —47 —27 —*07 —11 16 -+ 024
95| 1728 —16 —'05 *24 12 17 103
105 | 649 —23 —01 *12 08 ‘09 - 032
;(1]8 6:68 —~14 +-12 04 ‘63 —09 002
1 g‘ll —09 -+15 11 -+-09 —06 -+ 008
tt] 620 —++01 -+08 413 —04 —12 4161
656 —20 —09 411 —02 407 +119
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Table VIII
(continued)
Nr. | mg R—PD ‘ R — PD’ R—Y R—Y PD"—Y’ C
m m m m m m m
119 | 652 —32 —08 —10 12 —04 4- 0113
124 516 —02 08 421 05 —03 - 167
126 | 495 —11 —01 05 —11 ~—10 167
130 | 763 —13 11 —19 —20 —31 — 009
131 7217 -+06 12 435 19 017 - 144
133 | 736 —12 02 03 —06 —08 -} 079
134 | 647 —21 ~+06 11 11 :1—'05 — 002
136 | 7:08 —20 --02 +12 09 07 4018
138 617 —+33 —05 —13 —13 —08 — 004
139| 740 —20 —01 14 409 :l~-10 - 038
141 | 689 —23 03 16 16 13 — 006
143 | 732 -+07 18 . 24 +12 —06 +4-1:03
145 6,98 —16 105 —01 —05 —10 --0:30
147| 619 —29 —06 —07 —11 —05 + 029
150 | 7:09 —09 +12 418 414 +-02 4033
151 | 748 —20 02 —01 —03 —05 -+ 008
157| 630 —10 —04 +117 *00 04 - 164
160 | 534 —35 —08 —'05 —07 01 -+ 021
162 | 723 —20 —06 +-08 —01 05 -+ 080
165 | 725 —17 —+04 08 05 401 - 021
166 | 748 —26 —02 03 02 -4~04 — 009
168 | 721 —11 -+02 14 -+-03 -~01 -+ 093
169 | 7124 —22 —'01 —+12 08 09 -1- 027
173 620 —34 —14 05 —101 413 - 0'51
175 | 628 —19 -+02 —+16 412 10 - 036
176 | 6217 —23 +01 420 +17 +16 -+ 027
177 708 ~—33 —11 —04 —07 404 -+ 019
178 | 732 —14 —+04 —++08 ++02 —02 -~ 0:50
179 | 713 —24 —06 -+ 03 —02 --04 - 035
182| 718 —18 01 —10 —16 —17 - 043
184 730 —12 -+03 +18 -+10 407 -+ 070
185 | 780 —+32 —11 —16 —19 —08 - 007
186 | 768 —17 —08 -++03 —09 —01 - 106
188 | 728 —22 —03 ‘16 -+11 14 |- 038
189 | 708 —18 —017 07 —05 4102 -|-1:06
190 | 7:02 04 —+10 -++30 14 04 - 1'52
194| 693 —15 —10 19 —+02 12 - 156
196 | 6'86 —12 ‘00 07 —04 -—04 -}~ 1:03
197 690 —26 —03 408 405 08 “|- 0115
2011 720 —19 02 17 14 12 - 0122
210| 415 —53 —19 26 —24 —.,05 — 008
211| 752 —39 —20 —07 —11 -|-+09 |- 026
212} 5'%66 —43 —11 —07 —09 -}-+08 - 0117
215| 729 —17 02 402 —03 —05 -4~ 0436
216| 167 — 02 —11 — -+ 1'16
217| 750 06 17 +4-+30 418 01 - 1:02
219| 668 +04 -+10 08 —09 —10 -+ 1'63
220| 686 —28 — 04 -+-03 01 05 -~ 0:07
222| 643 —04 —+02 20 403 01 -~ 1'67
2251 760 —20 —15 —12 —28 —13 (- 1-41)
226| 678 —29 —06 —01 04 02 015
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Table VIII
(continued]

Nr, | mg R-—PD R —PD’ R—Y R—Y’ PD’ — Y’ C

m m m m m m m
228| 727 —05 416 408 4404 —12 +031
2291 T11 —16 402 408 1401 —01 L+ 054
2331 1731 —29 ~05 —06 —07 —02 — 002
234 6'84 —18 —09 -+04 —10 —01 128
235| T12 —20 02 404 01 —01 021
236| 763 —13 +09 417 415 +06 | 4008
ggg 2'(1)2 —21 11 —08 —07 —18 — 010

y —08 -+02 15 *02 ‘00 1-25
239, 738 —16 —+07 i'OS i'0'7 —14 j}-—‘0‘07
240 706 —24 —11 —10 —21 —10 4092
241 701 —21 —11 00 —13 —02 4114
243 | 589 —14 —03 15 -+-01 -+04 —+ 137
244| 286 —++10 122 29 413 —09 | +162
246 | 6'52 —30 —07 -+02 —01 -+06 -+ 025
249 552 —28 —01 —02 —03 —02 —+ 014
251| 758 —+-01 411 423 411 00 | -+109
259| 722 —18 +4-05 106 ++04 —01 4011
260| 776 —03 -+19 —06 —09 —28 -+ 009

final magnitudes of Warsaw Photometry are deduced from measures of all
plates, mentioned in Section 4 of this paper.
My list of magnitudes contains 127 stars brighter than 7®50 in my

scale. 21 of these stars (17%/) are not found in PD, among them 4 stars
brighter than 7-00.

13. Accuracy of results.

PD and Y magnitudes were reduced to my system using formulas (13)
and (14). Differences between my magnitudes and those reduced from PD
and Y to my system are given in the fourth and sixth columns of Table VIII
under headings R — PD’ and R — Y’. The seventh column (PD" — V)
gives differences between PD and ¥ magnitudes reduced to my system.
Taking all stars common to the three catalogues (R, PD and ¥) with equal
weights the following mean squares of differences were found

number of stars

€2 -+ £2pp = 07010544 117
&2 -+ sy = 0.011186 118
e2pp —|— e?y == 0,008577 117
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These relations give the following mean errors:

Epp = _‘_}j Om'063
(15) ey = 1 0™068
ep =+ 0m081

All stars common to my catalogue and to those of PD and ¥ systems
were taken for computation of mean erros (15), disregarding the number
of exposures and plates on which my magnitudes were based. These errors
therefore do not represent accuracy of magnitudes of stars observed with
the frequency required by the method. According to section 2 of the present
paper final magnitudes of stars, observed in two zones, should be deduced
from at least 16 exposures. Taking from Table V only those stars whose
weights (numbers of exposures) are 8 or more, the following mean errors
result from 60 stars common to.PD, ¥ and R:

epp = -+ 0™059

gy == :t 0062
ep =+ 0™058

(16)

Stars used for the calculation of errors (16) are found generally on
three or more plates,

Very large corrections, which were generally applied to galvanometer
readings of bright stars in reducing them to centres of plates, may influence
the accuracy of magnitudes of these stars. My catalogue contains too few stars
for a detailed study of errors in different groups of magnitudes, It is evident
from Table V that the brightest stars show the largest deviations, as was
expected from large corrections applied to these stars in reducing them to
the centre of plates. Let us divide 60 stars, which were sufficiently observed,
into three groups, according to magnitudes.

Magnitudes 400 — 5™50 551 - 7200 701 — 8700
number of stars 8 29 23
First group, containing three stars with largest deviations, is composed of too

few stars for determination of a mean error in this group. For the remaining
two groups the following mean errors resulted:

5m51 — T™00 ™01 — 8700
epp = + 0™060 epp = 1 0™059
17 ey = -+ 0.053 ey = -+ 0,06
ep = 1 0.038 ep =+ 0.023
166
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There is some indication that the mean error diminishes with the dimi-
nishing brightness, the numbers of stars in both groups are, however, too
small for.decisive conclusion. It seems to me much better to consider 52 stars
of both groups together with the result:

5m51 — 8=00
(19) epp = + 0™060
ey =-+0.061
g ==+0,032

It results from (19) that magnitudes of stars in the interval 5=51 — 8=00
are considerably more accurate in my catalogue than in the Potsdamer
Durchmusterung and Yerkes Actinometry. This conclusion refers- only to
those stars, whose weights are at least 8. Still higher accuracy and a more
uniform course of mean errors in the whole observational interval should
be expected from observations made with a more suitable objective, when
large corrections to the centre of plates will not be necessary.

More detailed study on the relation of Warsaw magnitudes to all existing
visual and photovisual systems, and on the accuracy of results will be execu-
ted when the remaining plates are measured and reduced.

14. Summary.

1. The aim of the author's investigations is to obtain accurate photo-
visual magnitudes of all stars brighter than 7™5.

2. A 12-cm Zeiss objective was used for preliminary work Exposures
were made generally with and without grating and the scale was deduced,
according to Hertzsprung's method, assuming the difference between
first order spectra and images taken without grating to be equal 2=486.
Part of the plates was taken with the grating only before the objective.
The zero point was given by the mean magnitude of six stars of North Polar
Sequence.

3. 172 plates were obtained by the author in 1931 in Warsaw Astro-
nomical Observatory. 19 of them were measured in the Schilt microphoto-
meter at the same Observatory. .

4. The method of observations and of reduction of measures was
described. Corrections to the centre of plates were applied in function of
apparent brightness of stars and distances from the centre.

5. Three independent photometric systems were formed. Two of them
were deduced from exposures taken with and without grating on Cramer
Isonon plates (system C) and on Eisenberger Ultrarapid plates (system E,).
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The third system consists of Eisenberger Ultrarapid plates taken with the
grating only (system E,).

6. All systems were reduced to E, system and provisional magnitudes
of 260 stars thus obtained are given in Table V. They were compared with
Mt. Wilson IPv system and full agreement in scale was obtained. The result
of comparison:

(12) R — MW = —- 0™061 — 0.002 (MW — 6™44) --0.061 C

7. Following relations result from comparison with the PD and ¥
systems

(13) R — PD =.—0m257 - 0.031 (PD — 6™89) - 0.128 C
(14) R—Y = - 0.009 + 0,008 (Y — 6.65) -+ 0.099C

8 Mean errors of one magnitude in PD, ¥ and R systems were
computed and for stars between 5™51 — 8m00, which were observed with
sufficient frequency by the author, were found:

epp=-F0™060,  ey=-H0™061,  ep=0™032,

9, TFinal results will be obtained, when all plates are measured and
reduced.
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Prowizoryczne wielkosci fotowizualne 260 gwiazd w sasiedztwie

bieguna pélnocnego.
(Streszczenie).

1. Autor zamierza uzyskaé z obserwacyj doktadne fotowizualne wiel-
kosci wszystkich gwiazd, jasniejszych od 7™5 i wielu stabszych. Praca
niniejsza zawiera wstepne wyniki, odnoszace si¢ do gwiazd wpoblizu bie-
guna poinocnego.

2. Obserwacje wykonane zostaly przez autora w 1931 r. w Obserwa-
torjum Astronomicznem Uniwersytetu Warszawskiego zapomoca 12 cm ob-
jektywu Zeissa. Skale fotometryczna otrzymano wedlug metody Hertz-
sprung a, opierajac sie na wlasnosciach grubej siatki dyfrakcyjnej, ktora
umieszczano przed objektywem. Podstawe do wyprowadzenia skali stano-
wila réinica miedzy natezeniem widma I-go rzedu i natezeniem obrazu tej
samej gwiazdy, uzyskanego bez siatki przed objektywem przy niezmiennym
czasie ekspozycji. Réznica ta wynosi 27486. Punkt zerowy okreslono
przez $rednia wielkosé 6 gwiazd Poélnocnego Ciagu Biegunowego.

3. Autor otrzymal z obserwacyj w 1931 r. ogélem 72 plyty; z posréd
tych ptyt 19 zostalo zmierzonych w Obserwatorjum Warszawskiem zapomo-
ca mikrofotometru termoelektrycznego Schilta. Niniejszy artykul zawiera
tymczasowe wyniki, uzyskane z pomiaréw tych 19 plyt.

4, Wszystkie pomiary zostaly zredukowane do srodka plyt; poprawki
odczytan galwanometru wyrazono w funkcji odlegtosci obrazu od srodka
plyty i pozornego jego natgzenia. Pozatem uwzgledniono systematyczne
réznice miedzy poszczegdlnemi ekspozycjami na plytach.

5. 7 pomiaréw otrzymano trzy niezalezne uktady fotometryczne.
Pierwszy z nich (C) otrzymano ze zdje¢, wykonywanych naprzemian z siat-
ka i bez siatki na plytach Cramer Isonon. Drugi uktad (E,) zostal otrzy-
many ta sama metoda na plytach Eisenberger Ultrarapid. Trzeci za$ uktad
(E,) wyprowadzono ze zdje¢, dokonanych wylacznie z siatka przed objek-
tywem na plytach Eisenberger Ultrarapid.

6. System E, wybrano za podstawowy i do niego zredukowano wiel-
kosci pozostalych uktadéw. W wyniku otrzymano katalog fotowizualny
260 gwiazd (Tablica V). System fotometryczny, otrzymany przez autora,
poréwnany zostal z miedzynarodowym systemem fotowizualnym z Mt Wil-
son (poprawione wielkosci Searesa z 1933 r.). Poréwnanie wykazalo zu-
pelng zgode w skali i pewna réznice w punkeie zerowym oraz w barwie, jak
widaé z réwnania:

R— MW = — =061 —0.002 (MW — 6™44) + 0.061 C,
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gdzie R, MW i C oznaczaja kolejno wielkosci systemu autora, wielkosci
fotowizualne z Mt Wilson i indeks barwy,

7. Nastepujace wyniki otrzymano przez poréwnanie wielkosci syste-
mu autora z wielkosciami Potsdamer Durchmusterung (PD) i Yerkes Acti-

nometry (Y):
R —PD = —0™257 - 0.031 (PD — 6™89) - 0.128 C;
R—Y =+ 0.009 + 0.008 (Y — 6.65) -- 0.099 C.

8, Wielkosci gwiazd, zawarte w granicach 551 -— 8700 i dostatecz-
nie czesto obserwowane przez autora (waga = 8), okazaly sie dokladniej-
sze od odpowiadajacych im wielkosci w systemach PD i Y, jak to wskazuja
nastepujace wartosci bledéw srednich poréwnywanych systeméw:

epp = 107060,

ey= 1 00,61, ep=+0m032,

9. Ostateczne wielkosci warszawskiej fotowizualnej fotometrji beds
opublikowane po dokonaniu pomiaréw pozostatych ptyt.
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Nouvelle méthode pour la détermination des

orbites des étoiles doubles telescopiques.

(Nowa metoda wyznaczania orbit gwiazd podwéjnych)

par

Tadeusz Rakowiecki.

On distingue dans un svstéme d'étoile double [lorbite vraie du
mouvement relatif du compagnon par rapport a l'étoile principale et
I'orbife apparente donnée par l'observation. L'orbite apparente est la
projection ortographique de I'orbite vraie sur le plan perpendiculaire au
rayon visuel allant & 1'¢toile principale. Les quantités qui déterminent
la position, la forme et la grandeur de l'orbite et dont la connaissance
est suffisante pour le calcul de la position du satellite dans un instant
donné s'appélenties éléments de l'orbite. Pour la voie réelle ils sont

suivants:
A. Les éléments mécaniques:
1) P, période ou durée de la révolution compléte,
2) T, époque du passage au périastre,
B. Les éléments géométriques:
3) @, angle de position de la ligne des noeuds,
4) i, inclinaison de l'orbite sur le plan tangent & la sphére
céleste,
5) ®, angle entre la droite étoile principale — périastre et la
ligne des noeuds,
6) e, excentricité de l'orbite,
7) a, demi-grand axe de l'orbite.
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