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" announced as a _gaseous nebula, in A, N, 3422.
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‘Stars whose spectra are “of the fifth type consisting
mainly of bright lines have hitherto been found only near
the central line of the Milky ‘Way. Of the 67 stars of this
type so far discovered the average deviation from this line
is 2°39’. For only one object, whose distance is .17° 39,
does the deviation exceed g¢° It is difficult to explain this
very close approach to a great circle as these stars fall in
a band much narrower than the Milky Way itself. This
law of distribution is one of the most important results at-
tained by means of the Henry Draper Memorial. The two
Magellanic Clouds closely resemble the Milky Way in ap-
pearance, although completely detached from it, and distant
from its central line by about 33° and 45° respectively.
From an examination of the photographs of the spectra of

the stars in the Large Magellanic Cloud, recently taken with
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Large Magellanic Cloud.®
By E. C. Pickering.

the Bruce Photographic Telescope, Mrs. Fleming has dis-
covered six stars whose spectra are of the fifth type; also
that bright hydrogen lines are present in the spectra of
seven stars of the first type, and that the spectra of six
known nebulae are gaseous and not continuous. The power
of the instrument and the quality of the photographs are
shown by the fact that, with one exception, all of these
stars are so faint that they have not been included in any
of the star catalogues as yet published. A list of these
objects is given in the following table. The successive
columns contain the approximate right ascensions and decli-
nations for 19oo, the galactic longitudes and latitudes of
the nebulae and stars of the fifth type, and a brief description
of the objects.

RA. 1900 | Decl. 1900 | Gal. Long. [ Gal. Lat. ‘ Description

45406 | —69°21'| 247°14'| —35°16’|| Gaseous nebula. NGC. 1743

4 56.4 | —66 37 | 243 54| —35 44 Type V. Brightest star in NGC. 1761

4 56.5 | —66 34 || 243 51 | —35 44 || Gaseous nebula. NGC. 1763 :

5 140 | —67 34 — - Type I. HB8, Hy, and HJ bright. In NGC. 1871
5 18.9 | —69 21 - — Type I. HB, Hy, and HJ bright. Variable. In NGC. 1910
5 20.1 | —69 45 || 247 10 | —33 1 || Type V. In NGC. 1918 .

5 256 | —68 33 — - Type 1. HB, Hy, and A bright. In NGC. 1949
5 30.4 | —67 30 || 244 24 | —32 20 || Type V

5 320 | —71 6 | 248 37 | —31 51 || Type V

5 352 | —69 49 || 247 5| —31 43 | TypeV :

5 356 | —67 39 | 244 32 | —31 50 | Gaseous nebula. NGC. zo29

5 37.2 | —69 26 — — Type I. HB, Hy, and Hd bright. In NGC. 2050
5 39.3 | —69 8 || 246 15 | —31 24 | Gaseous nebula. NGC. z070. 30 Doradus

5395 | —69 5 | 246 11| —31 23 | Type V

5 40.6 —-69 49 || 247 2 | —31 15 | Gaseous nebula. NGC. 2079 .

5 40.6 | —69 42 — — Type 1. HB, Hy, and HJ bright. In NGC. 2080
5 40.6 | —69 42 - — _Type 1. HB, Hy, and Hd bright. In NGC. 2080
5 407 | —69 27 | 246 37 | —31 16 | Gaseous nebula. In NGC. 2081

5 410 | —69 26 — - Type I. HB, Hy, and A bright. In NGC. 2081

The fifth star is variable and has a range of rather
more than one magnitude. *It'is identical with Gillis No. 3092.

The tenth object is identical with the second object,
Small gase-
ous nebulae and fain stars can be dlstmgmshed
photographlcally o
line in their sPectra
bright line was
and was identified I
plates show that’ the’ spectrum is that of a fifth type star
following o®r, north 3'.

The gaseous character of the nebulosity surrounding
30 Doradus is well known. These photographs show that
several objects closely adjacent to it have bright lines in
their spectra. ‘

After the above description had been prepared a letter

#) Harvard College Observatory Circular No. 19. Dasselbe ist verspitet, erst im Jariuar 1898, hier eingegangen.

was received from Peru, from which it appeared that the
presence of bright lines in the spectra of several of these
stars had already been found by Dr. Stewart at Arequipa.
His description of each object is given below preceded by
its right ascension :

RA. 4* 54™6. Four bright lines including HB, Hy,
and Ad. '

RA. 5" 14%0. HB and Hy bright.

RA. 5" 18%9. HB, Hy, and HJ bright.

RA. 5P 20%1. HP bright and broad.

RA. 5" 25™6. HPB somewhat bright, not intense.

RA. 5" 320. HPB somewhat bright, broad, not intense.

RA. 5P 35%2. HP bright and broad, partial spectrum
only visible.

RA. 5" 37%2.. HB, Hy, and HJ bright.

RA. 5P 39™3. HB and HJ bright.
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RA. 5P 4026 (first). HB bright and broad.

RA. 5" 40™6 (second or third). HB, Hy, and Hd
bright and broad. ‘
RA. 5" 41%0. HP, Hy, and HJ bright and sharp.

Harvard College Observatory, 1897 Sept. 28.
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The line called AB by Dr. Stewart in the first, ninth,
and tenth of these objects is probably the line 5007,
characteristic of gaseous nebulae. The line called AB. in
the fourth, sixth and seventh objects is probably the line
4688, characteristic of spectra of the fifth type.

Edward C. Pickering.

Photographic

In determining the photographic magnitudes of the
stars it is a matter of great importance to know how much
their relative brightness will vary on different - plates, or
on different portions of the same plate. It is especially im-
portant to determine the amount of this error since it is
not easily eliminated and has been supposed to be large
by some persons not familiar with stellar photographs. A
moment's investigation of photographs of the same portion
of the sky shows that this source of error is small, so small
that it is not readily determined by direct measurement.
The uniformity of different portions of the film is shown
by allowing the stars to trail over the plate. The different
portions of the trails appear equally intense, and no variation
is perceptible to the eye. A much more delicate test was
found in the discussion of a series of measures, made by
Miss E. F. Leland, of the variables discovered by Professor
Bailey in the Cluster Messier 5. Sixty-three of these variables
were compared on 41 plates by Argelander’s method, with
a sequence of comparison stars. Estimates were made of
the difference in grades of each variable from the next
brighter and the next fainter star of the sequence. The sum
of these differences gives the interval between the com-
parison stars and combining all the results gives, in general,
several measures of each interval on each plate. Each com-
parison star in turn may then be regarded as a variable
and its changes in light determined from the next brighter

and next fainter star of the sequence. Comparatively few
Harvard College Observatory, 1898 Jan. 4.

#) Harvard College Observatory Circular No. 22.

Magnitudes.”) ,

measures were made of the six brightest and the three
faintest stars of the sequence. The five intermediate stars
were measured on 41, 39, 38, 30 and 3o photographs
respectively. The corresponding ranges in the measures
derived from each plate, none being rejected, were o.14,
o.10, o.12, o.15, and 0.08 magnitudes, and the average
deviations, o0.02, ©.01, 0.02, 0.03 and o.02. The largest
residual was o.ro and this depended upon two estimates
only. We find, therefore, that on the average, five stars
were measured on 35 plates with a range of o.12 magnitudes
and an average deviation of o.0z magnitudes. The total
number of estimates from which these results are derived is
4294. The average deviation o.02 includes:

1%t. The errors of observation. which are increased
by the fact that four estimates enter into each determination,
but are diminished since on the average twelve determi-
nations were made of each interval on each plate.

_ 24, Errors due to neglecting hundredths of a magni-
tude, the computation so far being made only to tenths.

34, Errors due to irregularities in the film which enter
with their full value into the result.

Since the combined effect of these three sources of
error is only +o0.02, it is evident that neither of them can
be large. The errors due to the film are in fact so small
that there is no evidence that they exist and more deli-
cate methods of measurements are required to render them
perceptible.

Edward C. Pickering.

Anzeige. |
' Nachdem die Expedition in den Besitz des bisher in den Hinden der Erben des-frilheren Herausgebers, Prof.
C. A. F. Peters, befindlichen Depots der Astronomischen Nachrichten von Band 1—-gg gelangt ist, sind. auch Bestellungen

von Binden und Nummern aus dieser Serie an die Expedition der Astr. Nachr., Kiel, Wrangelstr, 6, zu richten.
Band 1-31 sind complet nicht mehr vorhanden, wohl:aber eine gréssere Anzahl Nummern aus diesen Binden,

welche im Austausch gegen andere dltere Nummern abgegeben werden kénnen. Die Exped
aus den Binden z—11 und wiirde fiir Ueberlassung von solchen sehr dankbar sein.

lition sucht speciell Nummern

Band 3z ist einzeln nicht mehr .verkduflich, dagegen werden von Band 33-99, ebenso ‘wie von den spiteren
Binden, soweit sie geschlossen sind, einzelne Exemplare zum Preise von 12 °Mark pro Band abgelassen. Bei Abnahme
einer grosseren Serie von Binden tritt Preisermissigung ein, liber welche in jedem besonderen Falle' die Expedition

Auskunft zu ertheilen bereit ist.

Completirung zum Preise von 60 Pf. von der Expedition bezogen werden.

Kiel 1898 Januar 23.

Einzelne Nummern aus den Binden von Band 3z an kénnen, wenn vorrithig, behufs

H. Kreuts.
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