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3. A method is described which enables to calibrate quickly : 
a) substandard for total radiation. 
b) substandard for radiation in a given direction, the last with the 

help of a black body of low temperature. 
4. By the definition of a given energy distribution as "a lumen" and 

the fixation by definition of an eye-sensitivity curve, it is possible by the 
methods of 3 to measure the lumen value of any lamp. 

5. For lightning practice the lumen unity is not suitable. For continuous 
sourees (Incandescent lamps) only colour-temperature and the value one 
energy in absolute measure are sufficient data. 

Astronomy. - On the Collaboration bet ween the Observatories of Johannes
burg and Leiden concerning photogl'aphic Measures of Double Stars. 
By EJNAR HERTZSPRUNG. 

(Communicated at the meeting of September 30. 1933.) 

Originally the collaboration between the observatories of Johannesburg 
and Leiden was merely confined to variabIe stars, the plates being taken 
in Johannesburg and generally worked up in Leiden. 

Since the erection of the 67 cm visual refractor at the Union Observatory 
this instrument has been used by W . H. VAN DEN Bos and W. S. FINSEN 
principally for micrometrical measures· of double stars. However. a com
mencement has been made also to photograph double stars with this refractor . 
The way. in which this is done. is the same as that formerly used by the 
writer in Pots dam and described in Potsdam Pub!. N0. 75 ; 1920. The 
main points of the procedure are the following: 

1. The photographs are taken - preferently with a visual refractor -
behind a yellow screen on erythrosinsilverplates. which show a sharp 
maximum of sensitiveness for light of wavelength about 550 m ,u. In this 
way white and yell ow stars show practically the same effective wavelength 
and (consequently) also refraction. 

2. Four different coarse gratings. to be placed in front of the objective. 
are used giving respectively 1. 2. 3 and 4 magnitudes difference between 
the central image and the diffraction images of the first order. The mean 
of the positions of the two diffraction images of the brighter star is lIsed 
instead of the position of its central image. In th is way the difference in 
magnitude between the two components of a double star is practically 
compensated. thus avoiding a possible magnitude equation. 

3. The measures are made by micrometrical motion of the plate (or of 
the microscope ) . In this way constancy of the screw value is guaranteed 
in contradistinction to the case. wh ere an eyepiece micrometer is used. This 
point is of special importance because: 
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4. The plates are measured both in the ordinary way with the film 
turned towards the microscope and through the glass. the plate being 
turned between the two measures through 1800 round an axis parallel to 
the pointing thread of the microscope. The idea is to eliminate systematic 
errors arising from inaccuracy in the orientation between the axis of the 
screw. the pointing thread of the microscope. the motion of the plate at 
right angles to the micrometerscrew and the motion of the microscope. 
which last motion is used for the quick orientation of the plate in the 
co~ordinate parallel to the daily motion. 

The precautions mentioned are partly considered as necessary for 
obtaining accurate results and partly as convenient means for automatical 
elimination of errors. which it wouI.d be circumstantial to determine and 
to take into consideration. 

The number of exposures on one plate is ordinarily hetween 25 and 100. 
So far about 300 more or less successful plat es have been taken by W. H . 
VAN DEN Bos and W. S . FINSEN . of which a few together with the writer. 
Up till now about 80 of these plates have been measured in Leiden using 
a machine of the kind described above and achieved through a personal 
grant from the Danish Carlsberg Foundation. 

As an example of the results obtained I have chosen the 11 plat es of 
a Centauri taken between 1929.2 and 1932.5 and listed in the accompan~ 
ying tabIe. 

The scale of the plates is 1 mm = 18".9. 
The numbers nf and ng indicate how many exposures have been 

measured respectively with the film in front and through the glass. The 
mean errors given for 6 (1 cos 15 and 6 15 are derived from the internal 
agreement of the different images. The plates marked B: VAN DEN Bos 
and q;: FINSEN were measured at the Johannesburg Station of the Vale 
Observatory and the rest in Leiden by the writer. 

The values of O~C have been derived by comparison of the observations 
with the orbital elements M = 4ola .5 (t - 1875a .76). e = .52. G = + 
+ 8".6200. B = + 6"·9769. F = - 13".4128 and G = - 4".2323, where 
n. Tand e have. slightly rounded off. been taken from U . O . C. 68 (orbit 
by FINSEN). The THIELE~elements as modified by INNES. A. B. F and G. 
were then derived from the photographic measures. giving all 11 plates 
the same weight . The mean error of one plate in each co~ordinate is thus 
found to be ± " .0065. The general agreement with the " internal" mean 
error is so close that the real mean error of one plate is presumably 
somewhat larger than ± " ·0065. But even so the accuracy obtained is 
satisfactory. though a considerable amount of labour is involved in 
measuring the plates. the total number of settings used here being 14926. 

The later plates of a Centauri have been taken with the grating giving 
2 magnitudes difference between the central image and the diffraction 
images of the first order. The images of the second order of the brighter 
component and of the first order of the fainter one are then nearly of the 



EJNAR HERTZSPRUNG: ON THE COLLABORATION BETWEEN THE 

OBSERVATORIES OF JOHANNESBURG AND LEIDEN CONCERNING PHOTO

GRAPHIC MEASURES OF DOUBLE STARS. 

° 10" 

Proceedings Roya) Acad. Amsterdam. Vol. XXXVI. 1933. 



a Centauri 

l I I 
I 

Date i 6. " co, ,t o-c n{, ng 

I 
m,e, n{, ng 

19290 '215 116, 116 -6" '511 ± "'006 
I 

- " '002 116, 116 

'251 111 , 115 6 ' 508 7' - 1 111. 111 

'159 110, 139 6 '123 10 - 2 116,106 

'172 130,131 6 ' 117 7 - 2 135, 111 

1930 '288 i7, 11 6 ' 061 
I 

9 I + 7 i7, 18 

' 291 71, 76 I 6 '071 8 - 1 76, 72 

1931 '260 50, 16 I 5 '655 11 - 7 16, 10 

'323 70, 73 5 '611 7' I + 10 76, 75 

'318 16, i1 5 '605 11 ' + 5 11. i6 

1932 'i12 126, 113 5 ' 139 l' - 9 129,118 

'153 221. 221 I 5 'IlO 2' + 1 223,221 
I 

i 

I 
6. (t m,e, 

-3" '117 ± " '007 

3 '138 8 

3 '286 9 

3 '261 7' 

2 '600 : 11 

2 602 7 

I I '795 12 

1 '757 8 

1 '737 13 

'870 5 

'82i 3' 
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same intensity and have been used for measurement. The accompanying 
figure shows the appearance of such an image. 

One of the most fascinating questions in astronomy is, whether our sun 
with its plan ets is an exception from the rule or not. In this connection 
the fact may be recalled that the mass of the planet Jupiter is about one 
thousandth part of th at of the sun and its distance from the sun about 
5 times that of the earth. The dis placement of the sun caused by Jupiter 
has therefore a range of one hundreth of an astronomical unit~ The 
parallax of a Centauri is ".75 and the corresponding range of 
displacement "·0075. This is of the same order as the mean error of one 
plate found above. We are therefore not far from the accuracy required to 
find evidence of plan ets belonging to other suns, if such plan ets exist. 

Astronomy. - Mittlere Lichtkurven von langperiodischen Veränderlichen. 
XV. W Andromedae. Von A. A. NIJLAND. 

(Communicated at the meeting of September 30, 1933.) 

Instrumente S und R. Die Beobachtungen wurden alle auf R reduziert; 
die Reduktion R-S beträgt -Om.35. Spektrum M7-8e (H. A. 79, 164). 
Gesamtzahl der Beobachtungen 767 (von 2416845 bis 2427216). Es 
wurden wieder, wie in allen früheren Mitteilungen, die in zwei Instrumei1~ 
ten angestellten Schätzungen nur einmal gezählt. 

In 52 in der Figur 1 mit v bezeichneten Fällen war der Stern unsichtbar. 

Es wurden weiter zwei stark abweichende Schätzungen, die übrigens schon 
a priori als sehr unsicher bezeichnet waren, verworfen: 2419927, 
v= 12m.83 und 2423903, v= 12m.49, und schliesslich die drei ersten, in 
zwei Instrumenten angestellten Schätzungen, bei denen der Veränderliche 
wahrscheinlich mit dem Stern BD + 43° .462 verwechselt worden ist. Es 
bleiben dann 710 Beobachtungen für die Diskussion ührig. 

Karte: HAGEN, Atlas StelI. var. Series VI; s. auch Spec. Vat. XII. 
Die Tabelle I giebt ei ne Obersicht der benutzten Vergleichsterne. 
Für die Koordinaten des Sterns m in bezug auf den Veränderlichen 

ist bei HAGEN -Om.34 anstatt +om.34 zu lesen. Die photometrische 
Helligkeit des Sterns cp verdanke ich einer brieflichen Mitteilung von 
weiland G. MÜLLER. Die Sterne a, b, g und p kamen nur selten zur Ver~ 
wendung. Von der angeblichen Veränderlichkeit des Sterns x wurde nichts 
bemerkt; allerdings ist der Stern nur 20~mal als Vergleichstern benutzt 
worden. Stern s wurde 4~mal (2417063, 7254, 2425996,6001 ) an die Grenze 
von S, die Sterne a und {J 28~, bzw. 9~mal bei der Beobachtung des Ver~. 


