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ABSTRACT

The nature of Arago's neutral point of atmospheric polarization and its underlying physical
principles are explained. Various criteria of atmospheric turbidity that can be derived from
observations of this neutral point are discussed and their relative merits compared. Examples
of the usefulness and potentialities of these criteria are cited. In particular, the influence of
the size of the particles polluting the atmosphere and of meteorological factors on spectral
observations of Arago's neutral point is shown. A selection of problems connected with the
interpretation of measurements of Arago's point is presented.

O date, only a few scientists, among them
notably Busch [1], Dorno [2], and Jensen [8, 12, etc.], have investigated the
problems of atmospheric polarization as a criterion of atmospheric turbidity. In general, this
field has been neglected, even though it has repeatedly been shown that the knowledge of atmospheric turbidity can be of practical use in meteorology [3, 16, 18].
One of the reasons for the lack of interest in
the field of atmospheric polarization appears to be
that the methods hitherto employed in observing
and interpreting polarization phenomena were
time consuming. As will be pointed out below,
this argument is no longer valid. A systematic
and continuous surveillance of the atmosphere
with respect to its varying states of turbidity
would involve comparatively little effort while
affording valuable results. For example, in the
search for relationships of solar activity with the
energy balance in the atmosphere, large-scale
weather patterns, or even individual weather elements, the cognizance of the existence, nature, and
position of turbid layers is an important prerequisite. As its turbidity varies, the atmosphere will
react differently to the same intensity of solar
activity. Similarly, the possibility of testing any
theory of a physical mechanism which links the
sun with the lower atmosphere, such as the hypothesis proposed by Haurwitz [5], hinges on the
availability of long series of data on the disposition of solar radiation in the atmosphere. In this
connection Jensen [13] pointed out the necessity
of supplementing measurements of solar radiation
with those of sky-light polarization.
Among the various polarization phenomena
which respond to atmospheric turbidity, Arago's
neutral point is unquestionably the most easily
observed phenomenon and furnishes the most reliable turbidity criteria. Other phenomena, such

T

as the degree of polarization in various portions
of the sky, have sometimes been found to indicate
normal conditions in times of great atmosphericoptical disturbances [9]. The following discussions will therefore be confined to the properties
of Arago's neutral point.
THE

N A T U R E OF A R A G O ' S N E U T R A L

POINT

It is a well-known fact that the light from the
blue sky is polarized to a varying degree. W e can
distinguish two components of polarization which
are perpendicular to each other, namely the positive or vertical component which is caused chiefly
by the primary scattering of direct sunlight, and
the negative or horizontal component which is
considered to originate mainly in the secondary
scattering of the diffuse sky light. The degree to
which light from a given point in the sky is
polarized, depends on the relative intensities of
the two components. Ordinarily, there are three
points in the sun's meridian at which the intensities of the two components are equal, so that the
light coming from the direction of these points
appears to be unpolarized or neutral. These socalled neutral points bear the names of their respective discoverers: Arago, Babinet, and Brewster. Their positions are schematically shown in
F I G U R E 1. The significant characteristics of these
neutral points is their angular distance from the
sun (Babinet's and Brewster's points) or from
the antisolar point (Arago's point), respectively.
This angular distance can be determined with an
accuracy of % to
by means of a Savartpolariscope mounted on a protractor with a pendulum [1, 14, 16].
Above Arago's neutral point, subsequently referred to as A-point, the light appears positively
polarized, that below it appears negatively polarized. Actually, the intensity of the negative polarization component decreases, while that of the
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FIG. 1. Position of neutral points in meridian of the
sun (A = antisolar distance of Arago's neutral point, S —
sun's elevation).

positive component increases with increase in elevation angle as schematically shown in F I G U R E 2.
Where the two components are of equal intensity,
the neutral point appears. If the intensity of the
negatively polarized light is increased because of
a greater intensity of diffuse sky light, as may be
caused by pollution of the air, the A-point will
be shifted to a higher elevation above the horizon.
For a given solar elevation this is, according to
F I G U R E 2, synonymous with a greater "antisolar
distance of the A-point," subsequently referred to
as A-distance.
As regards the spectral distribution of light intensity, the diffuse sky light—as is evident from
its color—has generally a greater intensity in the
blue than in the red range of the spectrum. Consequently, the negative polarization component is

Effect of intensity of negatively polarized light
on position of Arago's neutral point.
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ordinarily more intense, and therefore the A distance greater, when observed through a blue
filter than through a red filter [6, 16].
The proportion of intensities and spectral distributions of direct sunlight to that of diffuse sky
light is a function of the solar elevation, in addition to being dependent on the nature and height
of polluted layers. Therefore, the A-distance must
likewise be a function of the same factors. In particular, at negative solar elevations the direct sunlight reaches only the higher layers of the atmosphere, while the lower layers are illuminated only
by indirect sky light. The corresponding variations of the A-distance are shown in F I G U R E 3 ,

FIG. 3.

FIG. 2.

AMERICAN

Arago-distance as function of sun's elevation and
spectral color.

where a typical set of A-distances in blue, unfiltered, and red light are shown as a function of
solar elevation. The main features of the curves
are the secondary maxima at roughly 10° sun's
elevation, minima shortly after sunset, and a primary maximum at greater negative sun's elevations. Also, the A-curve in blue light lies above
that in red light, the A-curve in unfiltered light
assuming a position halfway between the two.
By inspection of the curves we find that the difference between the blue and red A-curves increases with decreasing solar elevation (in this
case from about 2° difference at 16.5° solar elevation to about 6° difference at — 5.5° solar ele-
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vation). This increase is due chiefly to the relative increase in intensity of the longer wave
lengths, particularly those of direct sunlight, as
the sun's rays penetrate a greater thickness of the
atmosphere [6, 16].
T U R B I D I T Y C R I T E R I A D E R I V E D FROM T H E A - P O I N T

In order to demonstrate the effect of varying
degrees of atmospheric turbidity on the shape and
position of the A-curve (in unfiltered light), the
annual averages of observations made by Jensen
[6] in Hamburg during the period from 1911 to
1914 have been computed and are shown in FIGURE 4. In 1911 and during the first half of 1912
the atmosphere was quite pure; in June 1912 a
violent eruption of the Katmai volcano occurred
in Alaska. In Hamburg, at a distance of about
4 , 8 0 0 miles, the turbidity of the atmosphere due

to this eruption is manifested in the great rise of
the A-point at larger positive solar elevations, a
sharp depression at negative solar elevations.
That this atmospheric-optical disturbance lasted at
least until 1 9 1 4 can be readily seen from F I G U R E
4, because the A-curve, even then, had not yet
completely returned to the position which it occupied in 1911. In other words, the dust thrown
into the atmosphere by the volcanic eruption must
have settled very slowly.
Considering the most probable order of increasing turbidity, namely 1911, 1914, 1913, 1912,
several turbidity criteria can readily be derived
from the curves in F I G U R E 4 . Perhaps the most
evident criterion is the amplitude of the curve,
i.e. the difference between the secondary maximum (or, here, the A-distance at 10.5Q sun's elevation) and the minimum. This amplitude is
greatly enlarged in times of great turbidity as can
be seen from the respective column in T A B L E 1 .
TABLE 1. T H E AMPLITUDE OF THE A - C U R V E AND THE
A-DISTANCE AT 10.5° SUN'S ELEVATION ( = A - 1 0 . 5 ° )
IN HAMBURG, 1 9 1 1 - 1 9 1 4

FIG. 4.

E f f e c t of

atmospheric

turbidity

A r a g o ' s neutral

point.

on

position

of

Year

A-amplitude

A-10.5°

1911
1912
1913
1914

4°
16°
9°
5°

23.1°
30.7°
27.9°
25.1°

Another criterion is the magnitude of the A distance at sun's elevation of more than 4.5°
[3, 4] : greater A-distances correspond to greater
turbidity as is evident from the last column in
T A B L E 1.
The reverse is true for A-distances at
larger negative solar elevations at times' of great
optical disturbances. However, that this latter
criterion does not always hold [2, 3], particularly not for relatively small variations of turbidity, can be seen from T A B L E 2 . This Table contains the correlation coefficients between the very
sensitive amplitude criterion and the A-distances
at various sun's elevations computed for 42 series
observed at State College, Pa., in 1938 and 25
selected series observed by Jensen [6] in Hamburg during the period from 1908 to 1915 covering the Katmai disturbance. T A B L E 2 shows that
relatively small variations in turbidity ( 1 9 3 8 )
show up in the A-distances only at larger positive
solar elevations, whereas great changes in turbidity ( 1 9 0 8 - 1 9 1 5 ) are reflected by the A-point at
practically all solar elevations.
In weighing the relative merits of the two most
generally applicable criteria, namely the A-amplitude and the A-distance at larger positive sun's
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TABLE 2.
CORRELATION COEFFICIENTS BETWEEN THE
A-AMPLITUDE AND THE A - D I S T A N C E S AT VARIOUS
SOLAR ELEVATIONS FOR STATE COLLEGE, P A . ,
AND HAMBURG

Solar elevations
16.5°
14.5
12.5
10.5
8.5
6.5
4.5
2.5
0.5
-1.5
-3.5
-5.5

State College, Pa.
1938
0 . 9 4 DB 0 . 0 1
0.95
0.94
0.93
0.92
0.89
0.82
0.76
0.44
-0.10
-0.32
-0.15

0.01
0.01
0.01
0.02
0.02
0.03
0.04
0.08
0.10
0.09
0.10

Hamburg
1908-1915
L

-

0.93 ±
0.93
0.92
0.94
0.91
0.68
-0.67
-0.74
-0.79

0.02
0.02
0.02
0.02
0.02
0.07
0.07
0.06
0.05

elevations, the following factors must be considered. The magnitude of the amplitude is determined by that of the secondary maximum and the
minimum of the A-curve. Since the minimum
does not always vary inversely as the degree of
turbidity (cf. curves for 1 9 1 1 and 1 9 1 4 in F I G U R E
4 ) , whereas the secondary maximum always varies
directly as the turbidity, it is obvious that the
amplitude derives its reliability only from the
strong response of the secondary maximum. This
is shown by the fact that, e.g., for the State College observations the correlation coefficient between the A-amplitude and the secondary maximum amounts to + 0.97 ± 0.01, whereas that
between the A-amplitude and the A-minimum
amounts to only — 0.14 ± 0.10.
Another aspect of the A-amplitude is that during minor fluctuations in turbidity the response of
the amplitude may fail because of parallel changes
of both secondary maximum and minimum.
Moreover, the observations of the amplitude require from one to two hours, depending on latitude and season, whereas the secondary maximum
can be obtained in a much shorter time. However, the solar elevation, at which the maximum
occurs, varies over a wide range (at State College, e.g., from 5.5° to 2 0 . 5 ° ; average 1 4 ° ) and
is thus not predictable. On the other hand, the
correlation between the secondary A-maximum
and the A-distance at a fixed large positive solar
elevation is very good; the correlation coefficient
for the State College observations at 10.5° sun's
elevation is + 0.95 ± 0.01. For this reason the
author [16] suggested that routine observations
of the A-point may be confined to a sun's elevation between 10.0° and 10.9° inclusive (the average
A-distance for this range being ascribed to the
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solar elevation of 10.5° as is customary), at which
the A-point was found to be very sensitive to
changes in atmospheric turbidity. This abbreviated method requires only a few minutes, and
the time during which the observations are to be
taken may be easily predetermined.
The solar radiation intensity, which is another
criterion of atmospheric turbidity, is subject not
only to scattering but also to absorption by atmospheric constituents; these, such as water vapor,
do not necessarily represent pollutants. By contrast, the A-point is primarily a function of the
scattering process and, thus, more sensitive to
the presence of foreign particles. This fact can
be demonstrated by means of a comparison of the
percentual departures from normal of the average
solar radiation intensities and those of the A distance at 10.5° solar elevation during the period
of the Katmai disturbance 1 9 1 2 - 1 9 1 4 . In T A B L E
3 the values computed from Dorno's great observational material [3] collected in Davos (Swiss
Alps) and from Jensen's A-point observations in
Hamburg [6] are shown. The greater sensitivity
of the A-point is quite in evidence. The smaller
response of the A-point in Hamburg as compared
to that in Davos is due to the fact that in normal
times the air over Hamburg, formerly a great
industrial city and international sea port, is polluted to some extent, whereas Davos, an alpine
health resort, enjoys a clean atmosphere.
SPECTRAL

A-OBSERVATIONS
POLLUTING

AND

SIZE

OF

PARTICLES

The criteria discussed are also applicable to
observations of the A-point in filtered light. As
a matter of fact, observations at both ends of the
spectrum permit us to distinguish between pollution caused by predominantly small and large particles, respectively, because the intensity of scattering of different wave lengths depends on the
particle size. Thus, the A-distance in red light
will respond more to pollution by relatively large
particles, whereas in blue light it will be more
sensitive to pollution by relatively small particles
TABLE 3.
DEPARTURES FROM NORMAL OF SOLAR
RADIATION AND A - D I S T A N C E AT 1 0 . 5 ° SOLAR
ELEVATION DURING THE KATMAI D I S TURBANCE IN DAVOS AND HAMBURG

Year
1912
1913
1914

Davos
radiation

Davos
A-10.5 0

Hamburg
A-10.5 0

- 1 6 %
8%

+49%
+34%

+33%

-

4%

+

+

18%

+21%
9%
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A V E R A G E A - D I S T A N C E S IN B L U E AND

L I G H T AT 5 . 5 ° S O L A R E L E V A T I O N IN
DURING THE K A T M A I

RED

HAMBURG

DISTURBANCE

Year

Blue

Red

Difference
Blue—Red

1911
1912 (2nd Half)
1913 (1st Half)

23.0°
29.1°
28.4°

21.3°
30.9°
27.8°

+ 1.7°
-1.8°
+0.6°

[16]. This fact can be demonstrated by the few
spectral observations made by Jensen [6] in 1911,
the second half of 1912, and the first half of 1913.
In T A B L E 4 the averages of five values each of
the A-distance at 5.5° solar elevation in blue and
red light and their differences are summarized.
This table shows that the tremendous dust cloud
ejected by the Katmai volcano must have originally contained more of the larger particles than
of the smaller ones, because the increase from 1911
to 1912 of the A-distance in red light was considerably greater than the increase in blue light. As
a consequence, the normally positive difference of
blue minus red A-distance became negative. Although the great turbidity persisted well into
1914, a greater portion of the large than of the
small dust particles had already been removed by
sedimentation during the first half of 1913 so that
the A-distance in red light had again become
smaller than that in blue light. Unfortunately,
no spectral observations are available for the subsequent years to pursue the question of particlesize distribution during the gradual subsidence of
the volcanic dust.
Apart from optical disturbances due to volcanic
eruptions, the A-distance in red light has been
found to be particularly sensitive to changes in
the degree of pollution in the lower portion of the
troposphere, presumably because of the relatively
coarse particles involved. Thus, e.g., the correlation between horizontal visual range and the A distance at 10.5° solar elevation was found to be
much better for observations through red filter
than for those through blue filter [16]. Since the
state of turbidity in the lower layers depends to
a great extent on the weather, it is not surprising
that latent changes in atmospheric conditions
should sometimes become manifest in an abnormal
behavior of the A-point. At State College, e.g.,
the A-distance, as observed in the clear sky
through a red filter, is on an average 9% greater
than normal when rain is imminent within 24
hours [16]. There, it was also shown that impending cloud formation is reflected in an abnormally large A-distance due to the development

of invisible precondensation haze at the subsequent cloud level. T A B L E 5 gives an example in
the observations made at State College, Pa., on
1 October 1938. It is seen from this T A B L E that
the A-point deviated noticeably from its normal
position almost an hour before the first clouds
became visible to the eye.
In view of the current interest in the problem
of industrial air pollution, it may be pointed out
that spectral measurements of the A-point possibly supply a means of integrating the components
of air pollution in a given area and, thus, determining, e.g., the effectiveness of smoke-abatement
ordinances, or the change in pollution over a
period of time.
PROBLEMS

PERTAINING

TO

THE

A-POINT

a) Influence of Terrain:—In the simplified explanations above, only the relative variations in
intensity of the direct sunlight and diffuse sky
light were considered to be responsible for the
changing position of the neutral points. Actually,
the contribution by the diffusely and/or specularly
reflected light from the earth's surface is also important. The light reflected from a snow cover,
e.g., as compared to that reflected from the bare
ground, has a measurable effect on the position of
the A-point [17]. The magnitude of this effect
was found to depend on the following factors: the
age of the snow cover, because of changes in surTABLE

5.

E X A M P L E OF INFLUENCE OF

C L O U D FORMATION ON THE
True
solar
time

Solar
elevation

0524 to
0601
0607
0613
0619
0624
0629
0634
0640
0645
0650
0655
0701
0707
0712

- 8 . 5 to
-1.5°
-0.5
+0.5
1.5
2.5
3.5
4.5
5.5
6.5
7.5
8.5
9.5
10.5
11.5

0717
0723
0728
0734
0737

12.5
13.5
14.5
15.5
16.5

Deviation of
A-distance
from normal

IMPENDING

A-POINT

Remarks

0.0°
0.2
0.5
0.8

1.1

1.5
1.9
2.4
2.9
3.4
4.0
4.5
5.0
5.5.
6.0.
6.4
6.3
5.8.
5.3.

Sky clear

. First visible sign of
haze aloft.
. 1/10 Fractostratus.
.4/10 Stratocumulus.
.6/10 Stratocumulus.
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Effect of water surface on position of Arago's
neutral point.

face structure and albedo of the snow; the intensity of the direct sunlight which determines the
intensity of the reflected, positively polarized component; the wave length in which the A-point is
observed, because of the selective reflectivity of
the snow. At a solar elevation of 10.5° the effect
of a snow cover is such that the A-point appears
lowered by approximately 0.5° to 1.0°.
The reflection of sunlight by water surfaces exerts an even more significant influence on the
position of the A-point, particularly at larger positive solar elevations [ 1 , 7 , 1 0 , 1 1 , 1 5 ] . In F I G U R E
5 the modification of the A-curve by a large water
surface is shown; this example of a typical seacurve was taken from the author's observations
made in 1934 on the island of Sylt in the North
Sea [15], and is compared with a typical landcurve obtained in 1938 at State College, Pa. [16].
Since both years under consideration were free
from large-scale atmospheric turbidity, as can be
seen from the curve branches for solar elevations
of less than 3.5°, the difference in the general
trend between the two curves must be ascribed to
the reflection of light by the surface of the sea.
The reflection effect is especially large at greater
solar elevations when the reflected, positively polarized light beam is directed toward the sky region where the A-point normally lies. The intensification of the positive component of polarization
displaces the A-point downward. At 12.5° solar
elevation, there is a difference of almost 6° in the
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position of the A-point between State College
and Sylt.
Although the effect of snow and water surfaces
is recognized, the extent of this effect is not
known. For instance, the influence of a snow
cover was investigated only at 10.5° solar elevation. As regards the modification of the A-curve
due to water surfaces, it is not known to what
distance from the water this effect is operative,
nor what size of water surface is necessary to
produce a noticeable modification, nor whether an
effect of this sort is observable in lake-studded
country. Until these points are investigated further, the various turbidity criteria can only be
applied to inland localities and in the absence of
extensive snow covers. The problematic effect of
a snow cover raises also the question as to the
extent to which the seasonal variations, that have
consistently shown a winter-minimum of the A distance, are due to this effect.
b) Influence of Clouds:—If we consider the
optical processes involved in the formation of the
neutral points, it becomes evident that the presence of clouds will cause a disturbance of the normal polarization conditions. It has been observed
[1, 3, 18] that clouds in the immediate vicinity of
the A-point not only shift this point along the
meridian of the sun, but also displace it laterally.
For this reason, observations have hitherto been
largely confined to occasions of practically cloudless skies. However, there seems to be a possibility that, under certain conditions of partly
cloudy skies, the A-point remains sufficiently unaffected to retain its usefulness as a criterion of
atmospheric turbidity. In order to determine
these conditions, the effects of the types and
amounts of clouds, their position relative to that
of the A-point and the sun, their tendency to form
or to dissipate need to be investigated.
c) Instrumentation:—To date, practically all of
the material pertaining to the A-point has been
gathered from eye observations. Provided the
observer has normal vision, especially with respect to color perception, visual observations are,
-generally, quite adequate. For the determination
of the spectral behavior of the A-point, standardization of the color filters used is necessary if the
data obtained by different observers are to be comparable. However, for the purpose of gaining a
better insight into the nature of atmospheric turbidity, it would be most desirable to extend the
spectral observations into the infrared and ultraviolet regions of the spectrum. This could be
achieved by means of a photographic method that
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might be developed into an automatic recording
device.
REFERENCES

[1] Busch, Fr., and Jensen, Chr. Tatsachen und Theorien der atmospharischen Polarisation. Jahrbuch
d. Hamburg. Wiss. Anstalten, vol. 28, 1910, 5
Beiheft, Hamburg, 1911, 532 pp.
[2] Dorno, C., Mitteilungen d. Verein. v. Freunden d.
Astron. u. kosm. Physik, 1919, No. 6/7, pp. 71-86.
[3] Dorno, C., Veroffentl. d. Preuss. Meteorol. Inst.,
No. 303, Abhandl. vol. 6, 1919, 290 pp.
[4] Dahlkamp, V., and Kantus, H., Zeits. f. Meteorol.,
vol. 1, 1946/47, No. 8/9, pp. 253-263; ibid., No.
10, pp. 303-310.
[5] Haurwitz, B., Trans. Am. Geophys. Union, vol. 27,
No. 2, April 1946, pp. 161-163.
[6] Jensen, Chr., Jahrbuch d. Hamburg. Wiss. Anstalten,
vol. 23, 1915, 3 Beiheft, Hamburg, 1916, 80 pp.
[7] Jensen, Chr., Ber. d. Strahlungs-Klimatol. Stationsnetzes i. Deutsch. Nordseegebiet, vol. 2, 1928, pp.
35-54.

[8] Jensen, Chr., Strahlentherapie, vol. 28, 1928, pp.
18-24.
[9] Jensen, Chr., Meteorol. Zeits., vol. 49, 1932, pp.
429-430.
[10] Jensen, Chr., Ann. d. Hydrogr. u. maritim. Meteorol., Juli 1933, pp. 202-210.
[11] Jensen, Chr., Meteorol. Zeits., vol. 50, 1933, pp. 503506.
[12] Jensen, Chr., Ann. d. Hydrogr. u. maritim, Meteorol., Aug. 1936, pp. 360-369.
[13] Jensen, Chr., Gerlands Beitr. z. Geophys., vol. 50,
No. 1, 1937, pp. 44-54.
[14] Jensen, Chr., Handbuch d. Geophysik, vol. 8, Chapter
9, pp. 527-620, Berlin, 1942.
[15] Neuberger, H., Archiv d. Deutsch. Seewarte, vol. 56,
1936, No. 6, 53 pp.
[16] Neuberger, H., The Pennsylvania State College
Studies No. 9, 1940, 36 pp.
[17] Neuberger, H., Bull. Am. Meteorol. Soc., vol. 22,
1941, pp. 348-351.
[18] Siiring, R., Veroffentl. Konig. Preuss.
Meteorol.
Inst., No. 240, Berlin, 1911, 19 pp.

Current Doctors' and Masters' Theses in Climatology
W e get the following chiefly from Dr. Leslie Hewes's
compilation "Titles of theses in geography," published in
The Professional Geographer, Jan., 1950, N.S., v. 2, no. 1,
pp. 8-18.
Dissertation completed for Doctor of Education

degree:

Barton, Byron Kurtz, "An analysis of spring weather
conditions on east and west shores of Lake Michigan."
University of Nebraska Abstract of Doctoral Dissertations, 1949, pp. 70-77.
Dissertations in course of

completion:

Elliott, Francis E., "The influence of the Gulf Stream
on ice conditions in the Arctic." Clark University.
Hifny, Mohamed B., "Climatic frequencies of Florida
and their relation to crop production." Clark University.
Linehan, Urban J., "Time and space variations in
tornado casualties and destruction in the United States."
Clark University.
Rasche, Herbert H., "Temperature differences in Har-

vard Forest and their significance." Harvard University.
Stokes, George, "Climates of Louisiana." Louisiana
State University.
Masters' theses

completed:

Nicholas, Fred, "Regional relationships between sea
surface temperature and dew point along the coast of the
United States." Pennsylvania State College, 1949.
Pearson, Helge E., " A statistical method of analysis
of monthly temperature as applied to Army climatic zone
maps." Syracuse University, 1949.
Russell, George C., Jr., "Climatic variability in the
Great Plains of the United States." Syracuse University,
1949.
Members are urged to send the Secretary titles of
Masters' or Doctors' theses recently completed, and of
those in preparation. Publication will serve the twofold
purpose of stimulating correspondence between those working on related topics and in forestalling duplication.—
C. F. Brooks, Secy.

Harvard Foundation for Advanced Study and Research
Support of meteorological research is one of the aims of
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contributions by former graduate students of the several
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medicine, and by others, in the interest of these schools

and the various museums and research laboratories in
the natural and physical sciences, including the Blue Hill
Meteorological Observatory. After $1,000,000 has been
raised toward the cost of the new graduate dormitory
and center, now under construction, a minimum of $300,000 a year will be sought for research, fellowships, and
scholarships.—C. F. B.
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