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In many scientific activities the war caused an 
interval of stagnation. We are now faced not only 
with the problem of taking up and reestablishing 
activities interrupted several years ago, but also 
with the problem of reorganizing these activities 
on a new basis with due regard to present needs. 

With these conditions in mind an historic survey 
of the scope and the activities of the Radiation Com- 
missions may be of interest. 

The Solar Radiation Commission of the I.U.G.G. 
was established at  the General Assembly of the 
Union at Madrid in the year 1924 with H. H. Kim- 
ball as its first president and with A. hgstrom, 
Gorczynski, Maurain, Platania and Simpson as 
members. According to instructions its first activi- 
ties were to be directed toward promoting pyrhelio- 
metric and other specified observations. From the 
report of Dr Kimball to the Genera Assembly at 
Prag in 1927 it may be seen that the work of the 
Commission in the three year interval between 
the meetings in Madrid and Prag was concentrated 
on the organization of a number of stations for 
recording total radiation from sun and sky, namely 
in Belgian Congo, in Samoa, on Spitzbergen and 
at Troniso. In a paper in Monthly Weather Review 
for April 1927, submitted to the Meteorological 
Association, Kimball had given a program for the 
treatment of pyrheliometric measurements and 
records in order to get from them results of general 
sigdcance. 

At Prag the Solar Radiation Commission' was 

1 In the Minutes from Prag the Commission is 
for the first time referred to as the Solar Radiation 
Commission. 
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given more definite instructions and was authorized 

( I )  encourage, by all possible means, the mainte- 
nance of an international net of stations for measuring 
solar radiation, 

(2) which ought to include as many high altitude 
stations as possible, 

(3) take steps to insure that especially the stations 
at high altitudes would occupy themselves with 
measurements of ultraviolet radiation and of the 
ozone content of the atmosphere. 

In a special resolution the Commission was 
authorized to cooperate with the Solar Radiation 
Commission of the International Meteorological 
Organization (IMO) in order to organize compari- 
sons betwecn pyrheliometric standard instruments 
used in different countries, to prepare a program and 
a practical instruction for daily observations and to 
facilitate the speedy publication of unusual results. 

At the General Assembly in Stockholm in 1930 
a number of papers were presented deahg with the 
subjects indicated above, particularly with the 
distribution of radiation over the earth's surface 
and with the ultra-violet radiation. On the initiative 
of Dr Dobson, and with special regard to his in- 
vestigations, a subcommission of the Solar Radia- 
tion Commission was established for studying the 
ozone problem. This subcommission, consisting of 
Messe Abbot, hgstrom, Chalonge, Dobson, Fabry, 
Gotz, Kimball and Ladenburg, was to pursue 
researches on atmospheric ozone mainly according 
to the outlines drawn up by Dr Dobson at the 
meeting at Stockholm. At this meeting Dr Kimball 

to : 
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resigned as president and was succeeded by the 
author of this survey. 

Under the circumstances prevailing in 1930 it 
was regarded as an important task to insure close 
collaboration between the two Commissions. The 
IMO Conimission had been established as early as 
1896 in Paris. Its scope had never been very clearly 
defined and it had been appreciably broadened 
with due regard to the fact that various new radia- 
tion problems of meteorological interest had, in 
the course of time, been brought into the field of 
scientific activity. Thus in 1919 a commission of a 
somewhat more astrophysical character instituted 
in Southport 1903 by the International Union for 
Solar Research had been fused into the 1MO Com- 
mission and its field of work seems to have covered 
as well the solar radiation in general as also various 
radiation processes within the atmosphere. It may 
be assumed, however, that its primary aim must 
have been to organize radiation measurements 
within the meteorological net works belonging to 
the meteorological institutes. But it must be admitted 
that this aim was very often regarded n secondary 
one and that with some justification the scientific 
aspects also by this Commission were considered 
of primary importance. Consequently, to great 
extent, the fields of action of the two Commissions 
were then actually overlapping. There were two 
means by which duplication of work could be 
avoided, either to make a clear division of res- 
ponsibilities of the two Commissions, so that no 
overlapping would occur, or to collaborate so 
closely that they actually would function as one 
single Comn~ission. 

At that time one of the most important questions 
within actinonietric research was undoubtedly the 
one concerning the comparability of results obtained 
in different parts of the world with different actino- 
meters. The difference between the two prevailing 
scales for solar radiation, namely the Angstrom 
scale and that of the Smithsonian Institution, was 
still in 1930 as large as between 3 and 5 per cent, 
having amounted to 9.2 per cent in 1908 and to 
5 . 5  per cent in 1911, before some sources of error 
in the Smithsonian scale had been corrected. In 
1914 I pointed out and investigated the existence 
of a small source of error of about 1.5 per cent in 
the Angstrom compensation pyrheliometer and 
this result was later confirmed through an investiga- 
tion by MARTEN. However, if this correction was 
applied, there remained nevertheless a difference 
between the two scales of between 2 . 5  and 3 . 5  p x  
cent. There were strong reasons for believing this 

difference not to be constant but varying with the 
degree of turbidity of the atmosphere and con- 
sequently also with the height above sea level, 
and possibly also with other factors not clearly 
known at that time. 

For all questions concerning comparisons of 
actinometric measurements, touching as they do 
upon the possible variability of the sun and upon 
the possible existence of long period fluctuations 
in solar radiation, it seemed of fundamental im- 
portance 

(I)  to establish, through experiments and field 
measurements the real difference between the two 
prevailing scales, and its dependence on various 
meteorological factors, 

(2) to establish, on the basis of a study of the 
errors adhering to the present scales, a true pyrhelio- 
metric scale. 

This fundamental investigation falling within the 
field of activity given to both Commissions, it was 
regarded appropriate that a very close collaboration 
between them was established. Since I930 the two 
commissions have in fact functioned very nearly 
as a joint Commission of the International Meteoro- 
logical Organization and of the International 
Association of Meteorology, this being promoted 
through the arrangement that practically all mem- 
bers of the one Commission were also members 
or were elected members of the other one. 

The work on the pyrheliometric standard scale 
was thus carried on in common by both Com- 
missions and it was to a considerable extent promoted 
by grants from the I.U.G.G. 

Asubconimission “pour la pyrhiliomitrie absolue” 
was instituted in Frankfurt a.M. in I932 by the IMO 
Commission with Professor Siiring as president and 
Messrs Abbot, Angstrom, K. Fuessner, 0. Hoelper, 
W. Morikofer and F. F. Volochine as members, 
Morikofer being secretary. A meeting of this 
subcommission was held in Potsdam in February 
1935. The Minutes from this meeting, at which 
much of the subsequent work was organized, is 
given as an appendix to the Minutes of the meeting 
of the two Radiation Commissions at  Oxford 1936, 
where a number of rather ittiportant reports on 
standard pyrheliometry were given by Siiring, 
Morikofer and by Guild of the National Physical 
Laboratory, London. 

The results reached at  the time of the outbreak 
of the war were not final, but they wers, as far as 
they had gone, highly instructive as regards the 
problem in view. O n  the basis of the results at prs- 
sent available, we may give the following table as 
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regards the relative values of the two scales, the 
Angstrom scale being put equal to 100 % 

Angstrom (uncorrected). . . , . . . . . . . . . . . 100.0 7; 
,, corrected for edge effect, ac- 

cording to Angstrom and Mar- 
ten .. . . .. . . . . . . .. . . . . . .. . . 101.3 ”/; 

Smithsonian Scale 1913 . . . . . . .. . . . . . . 103.5 76 
Solar Radiation Conimissions 1936. .  . . . 101.0 94,’ 
Guild, Physical Laboratory 1934 . . . . . . . 1 0 1 . 3  7; 
Abbot (Smithsonian scale 1934) . . . . . . 1 0 1 . 2  ”/b 

The results of the Radiation Commissions, of 
Guild and of Abbot consequently agree within 0.3 

per cent. The mean value 101.2  agrees further 
within 0.1 per cent with the value of the Angstrom 
scale, corrected with 1 . 3  per cent for the edge 
effect pointed out by myself. The common Ang- 
strom scale generally in use, which is not corrected 
for the edge effect, is according to these results 1 . 2  

per cent too low, the Smithsonian Scale of 1913, 
2.3 per cent too high. It niay be added that the re- 
sults of the Astrophysical Observatory of the 
Smithsonian Institution are still, for the purpose of 
continuity evidently given in the scale of 1913. 

It must here be emphasized, however, that these 
results as far as Angstrom pyrheliometers and 
Silverdisc pyrheliometers (Smithsonian scale) are 
concerned refer mainly to mean values obtained 
at low level stations.2 As the readings of the two 
types of pyrheliometers are to different extent in- 
fluenced by the diffuse sky light entering on the 
side of the sun within the opening angle of the 
pyrheliometer, the difference between the two 
scales, as represented by tlie pyrheliometers in actual 
use, are to a certain degree dependent upon the state 
of the sky. Thus Morikofer has found a difference 
between the readings of Angstrom and Silver disc 
instruments amounting to 5-6 per cent at high 
level station$, at about 1,600 m above sea level. 
At very clear sky the difference is consequently 
larger than at more hazy sky and it will probably 
be possible to express the difference as a function 
of air mass and turbidity. 

Further investigations have shown that unless 
certain precautions are taken some minor sources 
of error are liable to affect as well the reading of 
the Angstrom pyrheliometers as the Silverdiscs. 
Dr  Curvoisier at the observatory of Davos is now, 
with a grant from the Swcdish National Board of 

2.2 per cent lower than Smithsonian scale. 
A special report on the Davos’s studies on standard 

pyrheliometry will be given by Dr W. MORIKOFER. 
See especially Morikofer 1939, pp. 4056- 57. 
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Scientific Research, occupied with a detailed study 
of this matter. His investigations, which to large 
extent have been planned in collaboration with the 
president and secretary of the Radiation Commission, 
are now devoted to the purpose of building a 
permanent standard pyrheliometer founded on the 
principle of electric compensation, with avoidance 
of sources of error adhering to older types. He pro- 
poses also, on the basis of researches already to 
large extent carried out, an accurate determination 
of all secondary effects, such as convection, reflec- 
tion power of black surfaces, etc., which arise in 
the measuring device. 

O n  the side of these studies, the Radiation Com- 
mission was rather early brought to investigate the 
question of the turbidity of the atmosphere. The 
matter was brought before the Commirsion through 
several reports and papers especially by Linke and 
Angstrom, later by Hoelper, Kimball and Gotz. 
The Commission stimulated these works through 
special meetings and discussions. The clear defmi- 
tions of the “Triibungsfaktor” of Linke and of the 
“turbidity coefficient” of Angstrom have been of 
value for iiluminating the turbidity condtions 
of various air masses at different altitudes and 
latitudes, and comparative studies of the condi- 
tions of turbidity at different parts of the world 
have been made possible. 

Another question taken up by the Commission 
refers to the standardization of glass filters used in 
actinometric measurements for studying different 
parts of the spectrum. The Commission promoted 
the introduction of certain standard types, stimulated 
exact measurements and information concerning 
their transmission, through the Meteorological in- 
stitute at Potsdam it arranged to keep in store con- 
siderable blocks of glass of certain given properties 
for use in glass filters delivered on demand. This 
work was interrupted and seems partly to be in 
disorder after the war. 

The Commission has promoted the work on an 
international bibliography on actinometry. This 
task was as a consequence of a resolution carried at 
the meeting at Stockholm in 1930 and was under- 
taken by M. Volochine. The work has been s u p  
ported through several grants from the Union. The 
bibliographical cards at present distributed cover the 
time 1900-1929 (without abstracts) and 1930-35 
(with abstracts). As several meteorological and 
geophysical journals now have the publishing of 
abstracts on their program, a continuation of this 
work by the Commission seems scarcely to be 
justified. 
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As a consequence of an application (1936) of the 
Radiation Commission to the President of the Asso- 
ciation of Oceanography, a small grant was given 
to a subcommission of the “Conseil permanent 
pour 1’Exploration de la Mer” to carry out investiga- 
tions of methods for submarine light-measurements 
and of the best methods for standardization of 
intruments involved. The work was carried out  
in intimate collaboration with representative. of 
the Radiation Commission and the results arc 
published in a couple of papers by Johnson and 
Olsson,l in which methods for calibration and use of 
photoelectric cells for the said purpose are described. 

As may be seen from the survey given above the 
activity of the Radiation Commission has been 
concentrated on problems of a fundamental nature, 
namcly standardization and developrnerzt of instruments 
and methods. The rather unsatisfactory state of con- 
ditions prevailing concerning instruments and 
methods in the field of radiation, and the necessity 
to bring about an improvement in this regard, has 
formed a justification for treating more superficially 
such questions as the organization of a net work of 
actinometric stations and promoting measurements 
at high levels and measurements in the ultraviolet. 
Before such measurements are organized in large 
scale, it seems necessary to require that the instru- 
ments and methods used must give results which 
are strictly comparable. To furnish a more solid 
basis in that respect has been the chief aim of the 
Commission. 

Having thus given a summary of the work of the 
Solar Radiation Commission in the past, I finally 
propose to express in a few words my opinion 
concerning the development in the future. 

It seems evident that the work now in progress 
for the purposes of establishg a standard pyrhelio- 
metric scale and creating real standard instruments 
which can be kept at one or more observatories or 
institutes as normals, that this work must be con- 
tinued and pursued vigorously through international 
cooperation. Some kind of permanent supervision 
and guidance with regard to the matter of instru- 
ments and methods in the field of radiation is also 
necessary. 

The entire question has to some extent come in 
a new position through a recent action by the In- 
ternational Mcteorological Organization. At the 
meeting in London 1946, the first after the cnd of 

l Johnson and Olsson (sce appended list of Minutes 
and Reports). The result of this research have been of 
great use, especially during the Albatross expedition 
under the direction of Prof. Hans Pettersson. 

the war, the IMO Conference of Directors took 
up the question of reorganizing the body, especially 
with regard to its commissions. In London the 
Solar Radiation Commission was, tosether with a 
number of scientific commissions, not reestablished. 
Some of the duties of the old Solar Radiation Com- 
mission were instead laid upon a new Commission 
on Actinometry instituted in Toronto with myself 
as president, as a subcommission under the Corrr- 
rtiissiori f o r  Znstrrirriertts mid Methods, which already 
had been established in London. 

The instructions given by the Head commission 
included for the Subcommission on Actinometry 
the following duties: 

(a) To  recommend the most suitable equipment 
for measurements of solar and atmospheric 
radiation at meteorological stations. 

(b) T o  insure that radiation measurements in 
different countries be made on a uniform and 
immediately comparable basis by arranging 
for the establishment of inteniationalstandard 
scales and for inter-comparison of sub- 
standards. 

(c) A continued investigation in order to establish 
pyrheliometric standard scales and investiga- 
tions of errors adhering to radiation instru- 
ments in current use. 

(d) An investigation of the sensitivity of different 
sunshine recorders in current use. It is desir- 
able that standard colorimetric specifications 
for the cards used with the Campbell-Stokes 
Sunshine Recorder be introdmed. 

(e) T o  prepare a terminological list on various 
names entering into work on radiation, 
especially as regards instruments. 

(f)  To prepare instruction for the use and stan- 
dardization of radiation instruments in current 
use. 

(g)  To make recommendations, in collaboration 
with the Climatological Commission, on 
questions of time, observations, and form of 
publication concerning data on radiation. 

For my part I consider the step taken by the IMO 
to mean a development toward a clearer and more 
cffcctivc organization, provided that some of the 
duties of the old Solar Radiation Commission which 
are not covered by the Commission on Actinometry 
are cared for by some other international body. 
Such a body exists already in the International 
Union for Geodesy and Geophysics. Through the 
cstablishmcnt of the Radiation Commission of its 
Mcteorological Association, an international body 
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is already in existence with principal duty to cover 
the scientific field of the problems of radiation. 

The action taken by the International Meteoro- 
logical Organization invites to a clear separation 
between the more technical side covering instru- 
ments and methods w i t h  actinometry and the 
more scientific one, dealing with the scientific prob- 
lems and their solution. 

For the technical part the Commission on Actino- 
metry is the right forum. It ought to concentrate 
especially on instruments and methods which 
are suitable for stations within the meteorological 
network. 

The more scientific part falls very naturally under 
the Meteorological Association of the I.U.G.G., 
the work of which according to its instruction 
‘‘should primarily lie in the discussion of scientific 
subjects”. (See Resolution IV of the Meteorological 
Section at its meeting in Stockholm 1930.) 

The scientific prob!ems with which the com- 
mission of the Union has to deal cover at 
present a rather wide field of research. Inves- 
tigations of the variations of the solar constant 
in various parts of the solar spectre, studies 

of the ultraviolett radiation and its variation 
with various factors, high altitude investigations 
of outgoing and incoming radiation, the ozon 
layer and itr influence on the radiation balance, 
may be especially mentioned here. It seems clear, 
however, that the work of the commission of 
the Union for promoting the study of these 
and related questions must consist chiefly in a 
stimulation of interest through discussion and 
addresses and through personal contacts, than 
through an organization and administration in- 
volving the introduction of routine methods. 

It is evident to my mind that great pre- 
caution must be taken in the attempts to obtain 
general acceptance of routine methods and stan- 
dard instruments in fields where the scientific basis 
must still be worked out. In cases where the 
scientist himself, occupied with the solution of 
a scientific problem arks for help through in- 
ternational administration, such a help ought 
certainly be given after due consideration, but 
the desires to organize ought not to press them- 
selves upon the scientific activity. 

L I T E R A T U R E  

Lirt on reports contained in the Minutes of the 
International Radiation Commissions : 

I .  Proces-verbaux des dances de la section de MCtCoro- 
logie. Union GCodesique et GCophysique Interna- 
tionale, Deuxitme AssemblCe Generale ?i Madrid - 
Octobre 1924, Rome 1925. 

2. Procts-verbaux (de la mZme section) Troisieme Ass. 
Gen. ?i Prague - Septembre 1927, Rome 1928. 

3 .  Procks-verbaux (de la meme section) Quatritme Ass. 
Gen. B Stockholm Aobt 1930 (I)  Actes de la section 
(2j annexes, Paris 1933. 

4. Prods-verbaux de I’association de mttkorologie. 
Union GCodesique et GCophysique Internationale, 
Sixieme Ass. Gen. Edinbourg - Septembre 1936, 
Paris 1937. 

5 .  Report of the President of the International Com- 
mission for Solar Radiation, Meeting at Copenhagen, 
1929, Utrecht 1930. 

6. Protokolle der Sitzungen der Internationalen Strah- 
lungskommission in Frankfurt a /M - September 
1932, Leyde 1933. 

7. Protokolle der Sitzungen der Internationalen Strah- 
Iungskommissionen in Oxford 1936, Leyde 1937. 

In the following list the reports are marked with 
letters, which refer to the meetings at which the report 
was presented, and in the Minutes of which the report 
consequently is printed. The letters (M), (P), (S), (L) 
and (E) indicate thus that the report is printed in the 

minutes of the Meteorological Association of the Inter- 
national Union for Geodesy and Geophysics from Madrid 
(M), Prag (P), Stockholm (S), Lisboa (L) and Edin- 
burgh (E). the letters (C), (F) and (0), that the report 
is printed in the Minutes of the Solar Radiation Com- 
mission of the International Meteorological Organiza- 
tion from Copenhagen (C), Frankfurt (F) and Oxford 
(0). 

SHAW, SIR NAPIER: Radiation in relation to meteorology. 
Summary of the present state of our knowledge (M). 

AUSTIN, E. E.: Tables of the results of observations of 
solar radiation at 59 stations in various parts of the 
world (M). 

GORCZYNSKI, L.: Sur la n6cessitC d’exploration des regions 
CaractCristiques de la terre, au point de vue de la 
rtpartition spectrale du rayonnement solaire en rela- 
tion avec les conditions mkteorologiques (M). 

GORCZYNSKI, L.: Sur les nouveaux procedes thermo- 
Clectriques pour I’Ctude de la radiation solaire (M). 

GORCZYNSKI, L.: Sur 1’Ctat actuel des mesures pyrhklio- 
mktriques et spectrales du rayonnement solaire (M). 

GORCZYNSKI, L. : Suggestions relatives ?i l’exploration 
spectrale des regions caracttristiques de la Terre (M). 

MAURAIN, CH.: Mesure de la radiation solaire ?i l’obser- 
vatoire du Parc St-Maur, pres Paris (M). 

RICHARDSON, L. F.: Survey of the reflectivity of the earth‘s 
surface as seen from aeroplanes (M). 

KIMBALL, H. H.: Report of the special commission 
appointed by the Meteorological Section of the inter- 



70 N O  

national union of Geodesy and Geophysics at its 
meeting in Madrid in October 1924 to promote 
pyrheliometric and other specified observations (P) 

MELANDER, PALAZZO, OISHI, MERCANTON, CURRY, ANG- 
STROM, A.: Organisation des observations de la radia- 
tion solaire dans les different pays (P). 

ANGSTROM, A.: O n  the unit of radiation used in meteoro- 
logical treatises on actinometry (P). 

CHAPMAN, S.: Report of the committee appointed by 
the international research council to further the study 
of solar and terrestrial relationships (P). 

1933, Report of the Commission on  the relation of the 
meteorological section of the !nternational Union of 
Geodesy and Geophysics with the International 
Meteorological Conimittec (S). 

KIMBALL, H. H.: Commission de radiation solaire. Re- 
port (S). 

DOBSON, G. M. B. : Research on atmospheric Ozone (S). 
KIMBALL, H. H. : Instructions for obtaining solar radia- 

tion intensity measurements (S). 
ANGSTROM, A.: O n  the atmospheric transmission of 

sun radiation (S). 
VOLOCHINE, F. : Les travaux du laboratoire actinomi- 

trique international de Trappes (S). 
VOLOCHINE, F.: Le bulletin actinomitrique international 

de l’observatoire de Trappes (S). 
GORCZYNSKI, L. : Quelques risultats des mesures actino- 

metriques en mer effectuees dans les oceans Atlantique 
et Indien de 1923 B 1928 (S). 

KALITIN, N. N.: Contribution i l’ktude de l’intensiti de 
la radiation de la voute celeste au voisinage du so- 
lei1 (S) 

BRAZIER, C. E.: Rapport sur les travaux actinomitriqucs 
?i l’observatoire de Parc Saint-Maur 1927-1930 (S). 

LINDHOLM, F. : Densiti de diffusion optiques caracterisant 

BOREEMA, J.: Ultraviolet solar radiation on Java (S). 
ANGSTROM, A.: Rapport de la Commission de radiation 

solaire (L). 
FABRY, CH.: Les progres des Methodes pour I’itude de 

I’ozone atmospherique (L). 
GORCZYNSKI, L.: Sur l’utilite du dosage de la vapeur 

d’eau dans I’atmosphere terrestre par la mbthode 
spectrographique (L). 

ANGSTROM, A,: Rapport de la Comnlission de Radiation 
Solaire (E). 

ANGSTROM et MORIKOFER 1937: Lettre adressie par lcs 
Commissions de Radiation Solaire de l’O.M.I. et de 
I’U.G.G.1. au President de I’Association de Mitioro- 
logie de l’U.G.G.I. (R). 

W E H R L ~ ,  PH.: Rapport sur la Bibliographie Artino- 
metrique (E). 

l’atmosphere comme milieu trouble (S). 
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ABBOT, C. G.: Observations of the solar constant of 

AKERBLOM, F. : Konstantenbestinimung an Pyrgeometern 

ANGSTROM, A. : Plan for investigations of atmospheric 

DORNO, C. und LINDHOLM, F. : Zur Standard-Pyrhelio- 

DORNO, C.  und LINDHOLM, F.: Zur Cadmiunizcllen- 

HERGESELL, H. : Strahlungsmessungen in Flugzeugen (C). 

radiation (C). 

(C). 

radiation (C). 

metcr-Frage (C). 

Frage (C). 

BUTTNER, K. : Bericht uber Messungen der Sonnen- und 

LINKE, F.: Durchlassigkeit von Farbfiltern (C). 
KALITIN, N. N. : Les travaux actinometriques dans 

1’U.R.S.S. (C). 
KALITIN, N. N.  : Les travaux actinoinitriques B l’obser- 

vatoire magnktique et mCtiorologiquc dc Pavlovsk 
(Sloutzk) U.R.S.S. (C). 

STENZ, EDWARD: Compte rendu des travaux sur la radia- 
tion solaire effectuees en Pologne en 1926-28 (C). 

S ~ ~ R I N G ,  R. : Bericht uber die aktinornetrischcn Arbeiten 
ant Meteorologischen Observatorium Potsdam (C). 

SURING, R. : Das Potsdamer Pyrheliometcr fur Absolut- 
messungen (F). 

VOLOCHINE, F. E. : Quelqucs appareils du Laboratoire 
actinometriquc i Trappcs (F). 

ABBOT, C. G.: Briefliche Mitteilung (F). 
M ~ R I K O F E R ,  W.  : Neue Vergleichungen zwischen dem 

Silver-disk-Pyrhelionieter und den1 Angstrom-Pyr- 
heliometer (F). 

LUNELUND, H. : Bericht uber Untcrsuchungen der Son- 
nen- und Himmelsstrahlung in Finnland 1929-32 (F). 

LINKE, F.: Bericht uber den Stand der Trubungsforschung 
(F). 

FECISSNER, K. : Die Schott’schen Farbmessglaser OG I 
und RG 2 (Potsdamer Normalfilter), ihre physika- 
lischen Konstanten und ihre Verwendung in der 
nleteorologischen Strahlungsforschung (F). 

ANGSTR~M, A.: Ueber dic Triibung der Atmosphare (F). 
GOTZ, F. W. P.: Trubung und anomale Extinktion (F). 
VON DEM BORNE, H.: Experirnente mit kunstlicher 

ANGSTROM, A. : Bericht uber Ausstrahlungsmessungen (F). 
FEUSSNER, K. : Beitrag zur Pyrgeometerfrage (F). 
MOLLER, F. und MUGGE, R. : Ein Auswertungspapier fur 

gradlinige Warmestrahlung (F). 
GiiTZ, F. W. P.: Ueber den heutigen Stand der Ozon- 

frage (F). 
MORIKOFER, W. : Erfahrungen uber die Vergleichbarkeit 

von Cadmiumzellenmessungen (F). 
LINKE, F.: Ueber das Oeffnungsverhzltnis von Aktino- 

metern (F). 
KALITIN, N. N.: De la radiation de la voute cbleste 

autour du soleil pour les ondes longues et pour les 
ondes courtes (F). 

STENZ, E. : Bericht uber die Untersuchungen der Wasscr- 
dampfabsorptionsbander im ultraroten Sonnen- 
spektrum (F). 

Sitzungsprotokoll und Richtlinien der Subkomniission 
fur die Organisation der strahlungsklimatischen 
Forschung (F). 
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