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SPRAWOZDANIA Z POSIEDZEN
TOWARZYSTWA NAUKOWEGO WARSZAWSKIEGO
Wydziat 11l nauk matematyczno-fizycznych.

Posiedzenie
z dnia 14 czerwca 1938 r.
(dalszy ciag)
J. Gadomski.

UY Virginis und UX Herculis.

Przedstawit prof. M. KamieAski dnia 14 czerwca 1938 r.

Einleitung

Mit Unterstutzung des Staatlichen Pitsudski-Fonds fur Na-
tionale Kultur in Polen, mit Hilfe des Ministeriums fur Auswartige
Angelegenheiten, sowie des Rektors der Universitat, griindete ich,
ais Adiunkt der Universitatssternwarte in Warschau, eine vor-
laufige Beobachtungsstation in Jugoslavien (Dalmatien) auf der
Insel Solta, in der Ortschaft Rogafi (9)=+43"24', A=—1"5"" 2£) i).

Die Beobachtungen wurden in 22 wolkenlosen Nachten in
dem Zeitraum vom 29 Mai bis zum 11 Juli 1937 durchgefuhrt.
Ais Instrument diente ein altérés transportables Fernrohr von
Prokesch in horizontaler Montierung (Objektivdurchmesser 12,5 cm,
Brennweite 129,5 cm), das mir liebenswurdiger Weise von Prof.
K. Graff in Wien geliehen wurde. Es war mit einem Graffschen
Keilphotometer verbunden, das von mir aus Warschau mitgebracht
wurde. Ais Chronometer diente eine Omega-Taschenuhr, welcher
an der Mehrzahl der Tage Mittags mit Hilfe des akustischen Zeit-
signals in dem 17 km entferten Hafen von Split kontroliert wurde.

Beobachtungsprogramm umfasste einige Bedeckungssterne,
die im Juni mit Hilfe des vorhandenen Fernrohrs am Beobachtungs-
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ort erreichbar waren, und zwar: RX, UX, AK Herculis, UY Vir-
ginis und Z Vulpeculae. Es wurden in den 6 Wochen insgesamt
1464 Keilablesungen erhalten, die stets arn folgenden Tage mit
Hilfe einer mitgebrachten Reciienmascliine berechnet wurden. Die
Ergebnisse finden sich im Beobaciitungszirkular d. Astron. Nach-
richten: 1937, Nr 24, 26, 27, 28 und in den Astron. Nachrichten
Nr 6296, 6302, 6331 abgedruckt.

Die folgende Bearbeitung enthalt: 1) Eine Diskussion aller
bis jetzt veroffentlichten Minima von UY Virginis, die zu einer
Verkurzung der bisherigen Periode auf 1/3 fuhren, 2) die Messun-
gen des Lichtwechsels von UX Herculis nebst einer photometri-
schen Lichtkurve, die bis jetzt in der Literatur noch gefehlt hat.

Eichung des Keiles

Das Photometer wurde neuerdings ausgerustet mit einem
neuen Zeissschem Keil aus Neutralglass NG3 (Jenaer Glaswerk
Schott & Gen. Jena, Liste 4777), einem Prazisionsamperemeter
von Siemens & Halske, einem Wiederstand mit kontinuierlicher
Regulierung der Starke des Stromes, einer Wolframgliihlampe
(Osram) von 3,5 Volt und 0,3 Amp. Ais Stromquelle diente ein
4 Volt-Bleiakumulator der Firma ,Varta", der die ganze Zeit ohne
Nachladen einwandfrei arbeitete.

Die Keilkonstante c¢ wurde vorher auf der Warschauer Uni-
versitatssternwarte an 7 mondlosen Abenden in dem Zeitraume:
1935 Novem. 15 bis 1936 Marz 22 mit Hilfe von 302 Messungen
der weissen Plejadensterne (Astron. Abhandl. d. Hamb. Stern-
warte in Bergedorf, Bd IlI, Nr 3) bestimmt. Bei der Eichung des
Keiles wurden die Helligkeiten der Plejadensterne graphisch fiir
die differenzielle Extinktion des Abends in der Weise Kkorrigiert,
dass die Messungen immer mit denselben Stern begonnen und
geschlossen und die Anderungen auf die Messungen proportional
der Zeit verteilt wurden. Die Keilkonstante wurde dann fiir jeden
Abend mit Hilfe der Gleichung: y=cx”d nach der Methode der
kleinsten Quadraten analytisch bestimmt. Der Verlauf der Aus-
I6schungskurve des Keiles bei beliebiger aber konstanter Skalen-
ablesung des Amperemeters erwies sich ais geradlinig (Abbildung 1).
Dagegen zeigte der Wert der Keilkonstante eine Abh&ngigkeit von
der Ampéremeterskalenablesung, dh von der Farbe des kunstlichen
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Abbildung 1. Eichung des Keiles mit Hilfe der weissen Plejadensterne 1936,
Mérz 22.

Abbildung 2. Verlauf der Keilkonstante in der Abhangigkeit von der Starke

des Glihens der Photometerlampe. Abszissenachse: Ablesungen der Ampere-

meterskala, von links nach rechts: schwaches, normales und starkes Gliihen
der Lampe.
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Sternes. Er &nderte sich entsprechend der Stromspannung (Ab-
bildung 2, Tabelle 1) in gutem Zusammenklang mit dem spektralen
Verlauf der Durchléssigkeitskurve fur das Neutralglas NG3, aus
der Keil hergestellt ist.

I. Verlauf der Keilkonstante in Abhangigkeit von der Starke des Gluhens
(Farbe) der Photometeriampe.

Abend Ampére-  Zahl der i:?llabclieef Wert der Keil-
meter-Skala  Sterne konstante c.
sungen
1935 Nov. 15 136,3 pars 7 32 0,123 mg/mm 0,003
~ y 18 960 8 36 0,136 , 0,004
1936 Febr. 10 106,0 ,, 7 33 0,138 » +0,006
Mérz 17 1171 8 40 0,119 +0,006
s »f 18 126,0 15 61 0,120 » +0,003
» - 21 1110 ,, 10 43 0,123 ” +0,003
22 1310 ,, 13 57 0,120 ” +0,002
Uy Virginis

Dieser Stern wurde im Jahre 1922 von Miss J. Cannon auf
den Harvard-Platten aus den Jahren: 1915—1918 (Harv. Circ.
Nr 231) als verdnderlich entdeckt und als Algolstern erkannt.
Die Verdnderlichkeit wurde dann von Miss Carpenter und Miss
Wells bestdtigt. In dem ,Katalog und Ephemeriden verédnderli-
cher Sterne fur 1923" (Vierteljahrschrift d. A. 0., Jahrgang 57)
tritt UY Virginis zuerst mit den Elementen:

(1)
auf.

Im Jahre 1925 wurde der Stern von F. Henz (B. Z. 1926,
Nr 19) beobachtet, der neue Lichtwechselelemente, und zwar:

(1)

erhalten hatte.

Der Stern blieb dann 11 Jahre ganz in Vergessenheit. Erst
1936 und 1937 wurde er von neuem von F. Lause (A. N. 6307
u. 6318) und dem Unterzeichneten (A. N. 6296 u. 6331) verfolgt,
der auf der Insel Solta an 10 Abenden 192 Keilablesungen und
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13 Argelandersche Schatzungen erhielt. Die Minima dieses Sternes
waren imterdessen verloren gegangen. Lause liat daher neue Ele-
mente (A. N. 6307):

(1) Min. helioz.= J. D. 2428285,501 + 1".99440x E
und der Verfasser (A. N. 6296):
(1v) Min. helioz. = J. D. 2424302,399 + 1"9982 x E

abgeleitet.

Gleichzeitig hat Morgenroth 5 Momente des verkleinerten
Liclites dieses Sternes, die er aus ca 100 Uberwachungsplatten
der Sonneberger Sternwarte aus den Jahren: 1929—31 erhalten
batte, veroffentlicht (A. N. 6296). Diese Beobachtungen konnte er
aber weder mit Hilfe der Periode von Henz (Il), noch mit Hilfe
einer Halbierung derselben darstellen.

Zwecks Klarsteilung der Angelegenheit stelle ich zunéachts
aile bis jetzt vero6ffentlichten Minima von UY Virginis zusammen
(Tabelle M).

Aus den Zahlen der Tabelle Il geht folgendes liervor: Die
Lichtwechselelemente I, II, 11l und IV betreffen nur jedes dritte
Minimum des Veranderlichen. Ausserdem weisen die B—Ri, B—/?ni
und B—Rn einen systematischen Gang auf indem sie wahrend
der Beobachtungszeit bis zum 5-fachen der wahren Periode an-
wachsen. Aus den Epochen der Tabelle IlI, mit Ausnahme der
6 Sonneberger Momente die, aus Uberwachungsplatten gewonnen,
offenbar nur die verminderte Helligkeit des Sternes anzeigen, habe
fch nun mit Hilfe der Methode der kleinsten Quadrate folgende
neuen Elemente erhalten:

(V) Min.hel.=J. D.2424302,40(+x0",02)+0",666063(x0",000003)xE.

Aus obiger Bearbeitung ist ersichtlich, dass die Mehrzahl der
Minima dieses Sternes verborgen bleibt, da 2"—3 x P=0'\0018 ist,
so dass wahrend einer Opposition meistens nur jedes dritte Mini-
mum fiir einen Beobachtungsort zuganglich ist. Zur Priifung der
Elemente (V) wéare die Vero6ffentlichung der sechs Momente des
verminderten Lichtes dieses Sternes auf den Harvard-Platten aus
den Daten: 1915 April 18, Juli 15, 1916 Juli 18, 20, 26 und 1918
April 13 (Harv. Cir. 231) wiinschenswert.



UX Herculis
Ais Anschluss-Stern  fiir diesen Veranderlichen diente
BD + 1603308=9'",22 (Harv. Ann. LXIII, 173), ais Kontrollstern
BD + 16»3313=8"',94 (Harv. Ann. LXIII, 173).
Die Tabeile 111 enthalt die Ergebnisse der Messungen in

chronologischer Folge, wobei n — die Zahl der Keilablesungen be-
zeichnet. Die Beobachtungen der Tabeile wurden mit Hilfe der
Elemente von Kordylewski (AAc, II, 74):

Min. 2419876,466 + 1",548859 x E

auf das Minimum £=+5708 reduziert. Hieraus erhielt ich fol-
gende Normalhelligkeiten (Tabeile IV) und die nachstehende Licht-
kurVe in der Nahe des Hauptminimums (Tabeile V, Abbildung 3):

IV. Normalhelligkeiten von UX Herculis.

5 ' %J
Nr Phase n g Gr. Nr Phase n @ Gr. Nr Phase n é Gr.
0

2428... ni 2428... ni 2428... i

1 717.1954 10 4 856 10 717.3327 1511 9.59 19 717.4230 25 16 8.97
2 717.2137 158 859 11 717.3456 10 7 9.69 20 717.4377 20 15 8.88
3 717.2340 10 5 8.55 12 717.3548 11 5 9.81 21 717.4543 20 16 8.73
4 717.2508 10i 6 8 63 13 717.3641 10 8 9.80 22 717.4745 3021 8.61
5 717.2679 10!6 867 14 717.3702 10 6 9.81 23 7180225 5 2 8.58
6 717.2828 14i6 892 15 717.3768 1510 9.68 24 718.2013 5 2 8.79
7 717.2921 10i 7 9.05 16 717.3829 20 12 952 25 718.6285 5 3 8.72
8 717.3118 13~ 9.24 17 717.3978 21 12 9.36 26 718.6891 5 3 8.61
9

717.3233 10 8 9.49 18 717.4090 20 12 9.24

V. Lichtkurve von UX Herculis.

Phase Gr. Phase Gr.
li nii 4 ni
0.00 9.81 +0.07 8.96
+0.01 9.81 +0.08 8.84
+0.02 9.66 +0.09 8.74
+0.03 9.51 +0.10 8.66
£0.04 9.36 £0.11 8.60
+0.05 9.22 +0.12 8.58

+0.06 9.09 +0.13 8.58



J. D. J. D.
(M.Z.Gr. helioz.) Gr. Bemerk- \; 7 Gr. helioz.) Gr. Bemerk.
1
ul ni
2428703.3774 5 9.42 1,2 2428717.4426 10 8.78
.3868 5 9.63 4562 101 8.77
.3955 5 9.65 4715 10 i 8.69
.4070 5 9.64 4847 10 8.52
4163 5 9.79 3,4
4257 5 9.73 720.3825 5 8.90
4351 5 9.66 .3908 4  8.96 13
4462 5 9.64 .4062 8 9.15 1,3
.4563 5 942 *4179 5 935
.4667 5 9.19 4290 10 9.56
4746 5 9.0 4418 5 976
4834 5 9.03 5 .4508 6 9.84
4913 5 9.02 6 4606 5 987
.4989 5 8.85 7 .4696 5 981
.5080 5 877 8 .4804 5 9.68
5191 5 8.65 .4894 5 954
.5264 5 8.59 .5040 10 9.45 9
.5309 5 8.68 9,4
723.3908 10 8.56 8,3
706.3695 5 8.68 2 .4098 10 8.56
4294 10 8.55
713.3759 5 858 10 4462 10 8.63 8
4633 10 8.67
717.3669 5 9.82 1 4751 5 892
.3742 5 9.72 12 .4875 10 9.05 9,5
.3819 5 9.65
.3916 10 9.38 1 724.3967 5 8.79
.4030 11 9.20
4162 10 9.04 5 725.3728 5 8.72 8
4287 10 8.85
726.4334 5 861
1
Bemerkungen: 1. Luft rein. — 2. Mondlicht stort. — 3. Luft sehr
ruhig. — 4. Bilder vortrefflich. — 5. In der Nahe des Zéniths. Stellung des
Beobachters schwierig. — 6. Mond bereits untergegangen. — 7. Himmelsgrund
dunkel. — 8. Luft sehr rein. — 9. Stern weiter nicht verfolgbar (Gebaunde
stort). — 10. Zirruswolken. — 11. Bora. — 12. Bilder ruhig. — 13. In der

Nahe Wolken.

% —

111. Beobachtungen.



Abbildung 3. Lichtkurve und Normalhelligkeiten von UX Herculis.

Aus der Lichtkurve geht folgendes hervor:

Normalepoche: Min. helioz. 2428717,3598 (M. Z. Gr.)

Der Verlauf der Lichtkurve im Hauptminimum ist symmetrisch.

Warszawa, Universitats-Sternwarte
1938 September.

L. Wertenstein i T. Lisinski.

O wytwarzaniu neutronéw drogag naswietlania berylu promieniami
gamma RaC i ThC™"

Przedstawit S. Piedkowski, dnia 14 czerwca 1938 r.
STRESZCZENIE.

Beryl naswietlany promieniami y radu wysyta neutrony, po-
wodujace caeteris paribus wiekszg liczbe proceséw (n, y), niz neutrony
wytwarzane w berylu przez réwnowazny pod wzgledem liczby
czynnych fotonow preparat ThC". Energia czynnych fotonow wy-
nosi w pierwszym przypadku 1-77.10® (pomijajac niewielka liczbe
fotondw o wiekszej energii), w drugim przypadku 2-6.10«eV. Po-
niewaz badana reakcja pochtania L6&.10%eV, mozna wspomniany



fakt ttumaczyé a) rezonansowym charakterem reakcji fotojadrowej,
b) mniejsza predkoscig neutrondéw z pierwszego zrodia, co, jak
wiadomo, idzie w parze ze zwiekszong wydajno$cig reakcji {ny).
Badano aktywacje srebra neutronami z obu zrédet: 1) filtrowanymi,
przez niewielkg ilos¢ parafiny (w celu otrzymania mierzalnych
efektdw), 2) rozproszonymi i zwolnionymi w wielkiej objetosci
parafiny (w celu wyrugowania w miare moznosci wptywu predkosci
poczatkowej neutrondéw). W przypadku 1) neutrony pochodzace
od radu powodowaty 1-75 razy wiekszg, w przypadku 2) 1-4 razy
wiekszg aktywacje, niz neutrony pochodzace od rownowaznej ilosci
ThC". Wynik ten dowodzi ze wiekszg wydajno$¢ neutronéw pocho-
dzacych od radu nalezy przypisaé, miedzy innymi, ich mniejszej
energii, zupetne rozwiazanie zagadnienia wymaga jednak poréwnania
catkowitych liczb neutrondw wytwarzanych przez oba zrédia, nie
za$ tylko koncentracyj powolnych neutronéw w okre$lonym miejscu
srodowiska wodorowego (w miejscu, w ktéorym odbywata sie ekspo-
zycja).

L. Wertenstein et T. Lisinski.

Sur la production de neutrons par irradiation du beryllium par les
rayons y du RaC et du ThC".

Mémoire présenté par M. S. Pienkowski, dans la séance du 14 juin 1938.

La réaction
hr+IBe*"'Bt+'n... (1)

ou le noyau instable Be se scinde en deux particules a (Paneth
et Gliickauf) n'est possible que si I'énergie quantique des rayonsy
surpasse 1-6 Me.v. Cette réaction peut étre provoquée par les rayons y
du RaC et ThC". Dans le premier cas l'effet est dd surtout a la
forte raie 1-77 M e. v. émise dans 25% des désintégrations de RaC,
dans le deuxieme cas la seule raie active est celle de 2*6 Me. v.
émise dans chaque désintégration de ThC". On peut se demander
comment I'efficacité de la réaction (1)-varie avec I'énergie quan-
tique du rayonnement y. Gentner') a trouvé qu'a nombre de
photons égal, les neutrons engendrés dans une masse donnée de

1) W. Cent ner, C. R. 199, 1211, 1934.
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béryllium par les rayons y du RaC et ralentis dans la paraffine
produisent une activatibn du type (ny) 1-6 fois plus grande que les
neutrons produits par les rayons y du ThC". Un résultat analogue
a été obtenu par Chadwick et Goldhaber i) et par Rothlat2).
Toutefois ces résultats ne signifient pas nécessairement que les
rayons y du ThC" provoquent la réaction (1) avec une efficacité
inférieure a celle des rayons y du RaC. En effet, les données expé-
rimentales ne concernent pas le nombre des neutrons, mais leur
faculté d'exciter la radioactivité artificielle. Or ainsi que Chad-
wick et Goldhaber Il'ont fait observé, les neutrons dus aux ThC"
sont plus rapides et par suite moins aptes a provoquer une réaction
(ny) que les neutrons dus aux rayons y de RaC. Dans ces conditions,
les différences observées pourraient étre attribuées plutdét aux
propriétés des neutrons émis dans les deux cas qu'a une différence
de Il'efficacité spécifique des rayonnements y en question.

Nous avons exécuté quelques expériences qui semblent con-
firmer ce point de vue. Nous avons disposé comme sources des
rayons y, d'une part d'une ampoule contenant 3-9 mg de Ra et
d'autre part d'une préparation de mésothorium dont le rayon-
nement y mesuré a travers 5cm de plomb était équivalent a celui
de 2 mg de radium. Le béryllium se trouvait dans un vase de laiton
dont les parois latérales étaient des surfaces cylindriques coaxiales
de 28 et de 65 min. de diamétre et de 5cm de hauteur, I'un ou
I'autre tube émetteur des rayons y était placé suivant Il'axe et on
pouvait au besoin disposer un écran absorbant entre ce tube et le
béryllium. Le béryllium était pulvérisé et mélangé avec la pa-
raffine en vue de faciliter le ralentissement des neutrons. Le vase
en laiton était placé dans un bloc de paraffine mesurant 10Ox 10x5cm.
Pour déceler les neutrons, on se servait d'une feuille d'argent de
O'l mm d'épaisseur qui venait se placer dans l'espace cylindrique
libre de maniére a ce qu'elle restdt appuyée contre la face inté-
rieure du vase. Aprés une exposition de 2 minutes, on transportait
la feuille sur un compteur de Geiger Millier et on mesurait son
activité pendant 2 minutes. L'expérience consistait & comparer
I'activation obtenue avec l'ampoule de radium comme source de
rayons y a celle obtenue avec le mésothorium. On a obtenu les

1) J.Chadwick et M.Goldhaber, Proc. Roy. Soc., A. 151,479, 1935.
) J. Rot blat, Spraw. T. N. W. XXX, 114, 1937.
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résultats suivants (il s'agit des moyennes d'une série d'expériences
pendant laquelle on a compté environ 20.000 impulsions):

Nombre d'impulsions (corrigé)
en 2 min.
Radium 42
Mésothorium 12 Rapport Ra/MsTh = 3-5.

Les mesures comparatives du rayonnement y de deux sources
ayant montré que le radium émettait environ deux fois plus de
pilotons susceptibles de traverser 5 cm de plomb que le mésotho-
rium, nous voyons que dans les conditions de I'expérience, le mé-
sothorium est 3-5/2= 1-75 fois moins efficace que le radium en ce
qui concerne les effets dus aux neutrons émis dans les deux cas.
Or ces conditions étaient telles que le rendement de I'activation
devait dépendre pour une grande part de la qualité des neutrons
émis directement par la source, car la quantité de paraffine employée
pour le ralentissement était petite et le récepteur placé tout contre
la source recevait surtout les neutrons primaires non ralentis. Pour
vérifier si la situation privilégié du radium était réellement due
a l'efficacité plus grande des neutrons produits par son rayonnement,
nous avons taché de nous placer dans des conditions aussi favorables
que possible au ralentissement et a une distance de la source suffi-
sante pour que l'effet des neutrons primaires soit négligeable. Nous
avons entouré le bloc de paraffine, contenant le béryllium, d'une
grande masse de paraffine de maniére a réaliser un »récipient de gaz
neutronique« et avons disposé la lame d'argent a I'extérieur du
bloc central, appuyée contre I'une de ses faces. Dans ces conditions
nous avons obtenu les résultats suivants:

Nombre d'impulsions (corrigé)
en 2 min.
Radium 61-2
Mésothorium 23 Rapport Ra'MsTh = 2-66.

On voit qu'en présence d'une grande masse de paraffine et
a l'exclusion (approchée) de neutrons primaires, le rendement des
rayons y du mésothorium se trouve amélioré. Le rapport des effi-
cacités des deux sources tombe a 1-33; il est toutefois supérieur,
méme dans ces conditions a l'unité.
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On peut remarquer que nos expériences, tout en confirmant
I'hypothése de Chadwick et Gold ha ber concernant le role de la
vitesse des neutrons, ne suffisent pas cependant a déterminer di-
rectement le rapport des nombres de neutrons produits par les
photons des sources etudiées et par conséquent a établir la relation
cherchée entre I'énergie quantique des rayons y et leur efficacité
dans la réaction (1). On sait en effet que l'activation produite dans
un milieu hydrogéné varie avec la distance du récepteur a la source
suivant une loi différente pour des neutrons de vitesse initiale
différente. La distance ou les neutrons thermiques ou ceux de
résonance acquiérent la plus grande concetration est d'autant plus
petite que la vitesse initiale des neutrons est plus faible. Il se peut
donc que nous nous trouvions dans le cas du radium a une distance ou
les neutrons étaient au maximum d'efficacité, tandis que cette
distance n'étaient pas encore atteinte par les neutrons du méso-
thorium. Pour trancher cette question, il faudrait étudier dans
les deux cas la distribution des neutrons au sein d'une grande masse
de paraffine ou d'eau. Une expérience destinée a étudier cette
distribution est en cours.

Nous avons cherché également a comparer approximative-
ment les pouvoirs pénétrants des rayons y responsables pour la
production des neutrons dans les deux cas étudiés. Nous nous
sommes servis a cet effet d'un cylindre de plomb de 22 mm, de
diamétre, muni d'un orifice cylindrique suivant l'axe, de sorte que
ce cylindre pouvait étre placé pendant I'expérience d'activation
dans le récipient contenant le béryllium. Les rayons y devaient
traverser 8 mm de plomb, avant de tomber sur le béryllium et on
comparait l'activation produite avec ou sans écran de plomb par
les neutrons dus aux rayons y de RaC et de ThC". On a trouvé que
dans le premier cas l'absorption des rayons y dans le plomb ré-
duisait l'activation dans le rapport de 1-59:1, tandis que dans le
cas des rayons y de ThC" la réduction correspondante était de
1-47:1. On peut comparer ce résultat a celui qu'on obtiendrait en
se basant sut les coefficients d'absorption des rayons y principa-
lement actifs, c. a d. de la raie 1-77.10« e. v. de RaC et de la raie
2-6.10® e. V. de ThC". Le calcul donne dans le premier cas, comme
facteur d'affaiblissement, 1-53 et dans le deuxiéme cas 1-46.
L'accord avec les nombres trouvés dans ce travail est satisfaisant.



Posiedzenie
z dnia 18 pazdziernika 1938 r.

Stanistaw Mazur.

O zagadnieniu istnienia bazy przeliczalnej dla zbiordéw liniowych
przeliczalnych.

Przedstawit W. Sierpinski na posiedzeniu w dniu 18 paZdziernika 1938 r.

Stanistaw Mazur.

Sur le probleme d'existence d'une base dénombrable d'ensembles
linéaires dénombrables.
Note présentée par M. W, Sierpinski dans la séance du 18 octobre 1938.

y" étant une famille donnée quelconque d'ensembles (formés
d'éléments arbitraires), nous dirons avec M. Sierpinski que la
famille W posséde une base dénombrable, s'il existe une famille<P
d'ensembles (pas nécessairement contenue dans V%), telle que tout
ensemble de la famille W est de la forme

}im + + + + + L)eee =
/
= eee oo eofoee >

aJ E,e0 pour n= 1,2,3,...

En rapport avec un théoréeme de M. C. Burstin et un pro-
bléme de M. Sierpinski 1), M. S. Ruziewicz a posé récemment
le probleme ¢s'il existe une base dénombrable pour la famille f
de tous les ensembles linéaires dénombrables. Le but de cette Note

1) Fund. Math. 27, p. 293, probléme 71.
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est de démontrer que la réponse au probléme de M. Riiziewicz
est positive si l'on admet [I'hypothése du continu. Je démontrerai
notamment (sans faire appel a I'hypothése du continu) ce

Théoreme. Il existe une base dénombrable pour la famille
de tous les sous-ensembles au plus dénombrables d'un ensemble de
puissance  Si.

Démonstration. M. Sierpinski a démontré (en utilisant
I'axiome du choix, mais sans faire appel a I'hypothese du continu)
qu'il existe un ensemble linéaire E de puissance jouissant de
la propriété A (c. ad. tel que tout sous-ensemble dénombrable de E
est un GO relativement a E)"). Soit W un sous-ensemble dénom-
brable de E dense dans E. m étant un nombre naturel et

une suite finie quelconque d'éléments de désignons
par Z{m;wi,w2,...,w,) l'ensemble de tous les éléments xe E, tels
qu'on a pour un (au moins) k=\2,...n I'inégalité \x—w, W\Im.

Je dis que la famille 0 de tous les ensembles Z{m,wj*wr",...,w,,)
(qui est évidemment dénombrable) est une base pour tous les sous-
ensembles au plus dénombrables de E.

Soit, en effet, DcE et D”a”. Nous pouvons donc poser
D=(Xi,X2,X3,...) (en répétant, s'il faut, le méme élément, pour que
la suite soit toujours infinie). L'ensemble E jouissant de la pro-
priété A l'ensemble E—D est un F,, relativement a E: il existe
donc des ensembles F,, (/2=1,2,3,...) fermés dans E et'tels que

pour n= 1,2,3,...

Or, on voit sans peine qu'il existe, pour n naturel donnég,
les nombres naturels m,,,i,j,isyelsn’ss tels qu'en posant

on a X/™ez, pour k™\,2,...,n et Z,F,=0. On a donc limz,=27).
ri—00
Notre théoréme se trouve ainsi démontré

W. Sierpinski, C. R. Soc. Se. et L. Varsovie XXV, p. 104; v. aussi
C. Kuratowski, Topologie | (Monografie Matemat. t. IIl), Warszawa-Lwoéw
1933, p. 270.
2) En rapport avec notre théoréme cf. la Note de M. W. Sierpinski
dans Fund. Math. 31, p. 259-261.



Georges de Alexits.

0 strukturze krzywych regularnych.

Przedstawit W. Sierpinski na posiedzeniu w dniu 18 pazdziernika 1938.

Georges de Alexits.

Sur la structure des courbes réguliéres.

Note présentée par M. W. Sierpinski dans la séance du 18 octobre 1938.

Un théoreme important i) nous apprend que les ensembles
compacts et fermés de dimension positive contiennent un continu.
Ce théoréme est valable aussi pour les ensembles F,,, mais il cesse
d'étre exact, si lI'on considere des ensembles qui ne sont pas des F,,.
On connait des GO discontinus de toute dimension et MM. Knaster
et Kuratowski-) ont démontré qu'il existent méme des courbes
régulieres comprenant des sous-ensembles discontinus de dimen-
sion positive. Nous allons voir que, pour les sous-ensembles d'une
courbe réguliére quelconque, le théoreme sur les reste encore
exact, si lI'on remplace les par des G". Aprés avoir établi ce fait,
nous en tirerons quelques conséquences concernant la structure
des courbes réguliéeres.

TJiéoreitte 1. K étant une courbe réguliere et L'ensemble ECK
un G de dimension positive, il existe un arc C compris dans E.

Démonstration. D'aprés un théoréme de M. Whyburn~?),
tout sous-ensemble de dimension positive d'une courbe réguliere
contient un ensemble connexe comprenant plus d'un point. On
peut donc affirmer I'existence d'un ensemble connexe ACME com-
prenant plus d'un point. Envisageons I'ensemble AE; celui-ci est
évidemment un G* comprenant plus d'un point. AE étant un sous-
ensemble connexe d'une courbe réguliére, il est, en vertu d'un
théoreme de M. Wilder”?), localement connexe en sens strict.

1) S. Mazurkiewicz, Fund. Math. 3 (1922), p. 65.

2) B. Knaster et C. Kuratowski, Bull. Amer. Math. Soc. 33 (1927),
p. 106.

3) G. T. Whyburn, Monatsh. Math. Phys. 38 (1931), p. 85.

*) R. L. Wilder, Proc. Nat. Ac. Sci. U. S. A. 15 (1929), p. 616.
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On entend par cela que tout voisinage V d'un point arbitraire
peAE comprend un voisinage W de p tel que AE-W  soit con-
nexe. L'ensemble AE posséde donc les propriétés suivantes: 1® AE
est connexe; 2 AE est localement connexe en sens strict; 3» AE
est un G* 4° AE comprend plus d'un point. Or M, Menger a dé-
montré que ces quatre propriétés entrainent la propriété suivante:
tout couple de points de I'ensemble AE peut étre lié par un arc
compris dans AE. C'était justement notre proposition.

Désignons par K" Il'ensemble des points de K dont I'ordre
de ramification est Du théoréme précédent il résulte ce

Coroilaire 1. K étant une courbe réguliere, I'ensemble K"
est au plus de dimension 0 ou bien il contient un arc.

Nous appellerons le sous-ensemble non vide M de K un sous-
ensemble constamment O-dimensionnel de K, si, N étant un sous-
ensemble O0-dimensionnel arbitraire de K, la somme M+iV est
de dimension 0. L'auteur a démontré que l'ensemble K~ des
points finaux d'une dendrite K est constamment O-dimensionnel.
Le théoréme 1 nous permet de généraliser cet énoncé pour les
courbes réguliéres.

Tltéoreine 2. Le sous-ensemble K~ d'une courbe réguliere K
est constamment  O-dimensionnel ou vide.

Admettons, en effet, qu'il existe un sous-ensemble O-dimen-
sionnel N de K tel que /C'+N ne soit pas de dimension 0; nous
en déduirons une contradiction. Il est connu  qu'il existe un sous-
ensemble 0-dimensionnel B de K qui est un G" et NcB. La somme

est un G” puisque K™ et 8 le sont aussi, et on a

dim(/C'+ B)> dim{K'+ N)>0.

K'+ B contient donc, en vertu du théoréme 1, un arc C.
L'ensemble B étant 0-dimensionnel, BC est d'autant plus de di-
mension 0; il ne contient donc aucun continu. Or ce n'est pas pos-

5) K. Menger, Monatsh. Math. Phys. 36 (1929), p. 212. V. aussi N.
Aronszajn, Fund. Math. 15 (1930), p. 228 et C. Kuratowski, Fund. Math.
15 (1930), p. 301.

«) G. V. Alexits, Monatsh. Math. Phys. 40 (1933), p. 410.

7) L. Tumarkin, Math. Ann. 98 (1928), p. 653.
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sible, parce que /<'CcC\ c'est a dire fiCDC—C'; par conséquent,
I'ensemble BC comprend un sous-arc de C. Cette contradiction
prouve l'absurdité de I'hypothése dim(/<~+N)>0, c.q. f. d.

Probléme. Quelle est la plus grande classe de continus K dont
K' est constamment O-dimensionnel ou vide?

Désignons par Ki I'ensemble des points de division locale
du continu K. Il est connu que, K étant une courbe réguliére,
I'ensemble K—Ki est un G discontinu. Du théoréme 1 il résulte
donc ce

Corollaire K étant une courbe réguliére, I'ensemble K—Ki
est au plus de dimension O.

L'énoncé de ce corollaire se laisse encore préciser. Désignons
a ce but par K™ Il'ensemble de tous les points réguliers d'un con-
tinu péanien K.

Théoréme />. K étant un continu  péanien, I'ensemble
KA-{K—Ki) est au plus de dimension 0.

En effet, M. Whyburn”) a démontré que tout point isolé
d'une coupure irréductible d'un continu péanien K est point de
division locale de K. Soit donc p un point de I'ensemble K" -iIK—Ki).
Comme p est un point régulier de K, il existe par définition une
suite infinie V i , V 2 , d e voisinages arbitrairement petits du
point p dont les frontieres F {Vi),F (V"),..,F {V,),.. ne contiennent
qu'un nombre fini de points. Alors, il existent de voisinages arbi-
trairement petits de p: WiWw2,..W,,.., ainsi que les frontiéres
F{W,,)CF{V,,) soient des coupures irréductibles de K. L'ensemble
F{Wn) ne comprend qu'un nombre fini de points; on peut donc

appliquer le théoréme précité de M. Whyburn; il en résulte
F{w,,)CKi. Tout point p € K"-{K—Ki) posséde donc des voisi-
nages arbitrairernent petits dont les frontiéres ne contiennent au-
cun point de K"\K~Ki); I'ensemble K™ {K—Ki) est donc au

plus de dimension O.
Désignons par Kd Il'ensemble des points de division d'un
continu K. On peut construire toute sorte de continus cycliques

8 G. T. Whyburn, Math. Ann. 102 (1930), p. 313, 319 et 332.
») G. T. Whyburn, 1 c. «), p. 331
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K tels que DIM{K—Kad)=0; mais si l'on prétend que K-~K,i soit
un sous-ensemble constamment O0-dimensionnel de K, on peut
énoncer ce

Théoréme 4. Pour que K—Kd soit un sous-ensemble con-
stamment  0-dimensionnel du continu K, il faut et il suffit que K
soit une  dendrite.

Supposons, en effet, que K ne soit pas une dendrite. Alors,
K contient soit une circonférence topologique QQ soit un continu
de convergence Q. Il est connu i®) que les ensembles CQ-K,I
et Ci-Kd sont au plus dénombrables. Mais en les ajoutant a l'en-
semble K—Kd, on obtient des ensembles de dimension positive
a cause des inclusions

CoCK~Kd+C,.Kd-, C,CK-Kd"C-Kd.

Ainsi, l'ensemble K—Kd ne serait pas constamment 0-di-
mensionnel; nous avons donc démontré que la condition de notre
théoreme est nécessaire. Pour démontrer sa suffisance, envisageons
une dendrite K. M. Menger®) ~ démontré que, dans ce cas,
K—Kd=K7', notre proposition résulte donc immédiatement du
théoreme 2.

®) C. Zarankiewicz, Fund. Math. 9 (1927), p. 134.
C. Zarankiewicz, 1 c. i"), p. 139, 141.
12) K. Menger, Math. Ann. 96 (1927), p. 575.

K. S. K. lyengar.
0 pierwszej i drugiej pochodnej symetrycznej funkcji ciggtej.
Przedstawit S. Saks na posiedzeniu dnia 18 pazdziernika 1938.
STRESZCZENIE.

Praca zawiera nowe dowody podstawowych twierdzen o pierw-
szej i drugiej pochodnej symetrycznej funkcyj ciggtych oraz pewne
uogdblnienia i uzupeinienia niektédrych z tych twierdzen. Poza tym
dla dowolnych funkcyj mierzalnych udowodnione jest twierdzenie

nastepujagce: Jezeli funkcja f(x) jest skoAczona i mierzalna —
lub ogo6lniej, jezeli istnieje funkcja mierzalna i skonczona F{x)
taka ze f{X)"F{x) — i jezeli drugi symetryczny iloraz réznicowy

[f{x-\- h)-\-f{x—h)—2f{x)]/h. N dazy jednostajnie (wzgledem x) do zera
gdy h-~0, woéwczas funkcja f{x) jest liniowa.
2«
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K. S. K. lyengar.

A note on the symmetric first and second mean derivates
of a continuous function.

Presented by S. Saks, 18 Octobre 1938.

1. The object of this paper is to show that by a method
similar to that employed by G. C. Young in her paper "Derivates
and differential  coefficients” {Acta Math.,, vol. 37, 1914, pp. 40-54)
we can obtain (i) proofs of known theorems on the first and
second symmetric mean derivates, (ii) some new theorems. We
shall adopt the following notation:

D/(x) = hmsup N >, D/(x)=hmmf—" S

D .t a
/i“o n

The following results are obtained:

Theorem f. If f(x) be continuous in a"x"b, there exists
a non-enumerable set of pairs of points

Theorem TI. If f(x) is continuous in {ab) and if D/(x)=0

in except at an enumerable set of points, then /(x)=:constant i).
Theorem I f. If /(x) be continuous in a“x"b and  a<c<b,
there exist two points li.lg, such that
m f{b) f{c)
a c
a~b) (b-c c-a
{a~b) (b-c)  (c-a) | 11
(one half of the inequality being true if the function is semi-con-
tinuous).
Some notes on and déductions from Theorem [IIl conclude
the paper.

Theorem 1 is a généralisation of a theorem of Khintchine (Fundam.
Math., wvol. 9, 1927, pp. 212—279, in part. p. 216); Theorem 11 généralisés
a resuit due to Mazurkiewicz (Prace mat. jiz,, vol. 28, 1917, pp. 79—85
(in Polish)).
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2. Proof of Theorem |I. Consider the functton

Either 0(x)=0, or 0(x) has an Upper bound M>0, or a
negative lower bound M'<0. As the latter case is easily conver-
tible to the former, we will consider the case where 0{x) has an

Upper bound M>0. Let a<”o<h.
Denote by the upper bound of all x in such that
in (a,x), where 0<r]<M. Then and

while for an infinite positive sequence

Hence

Again let 12 be the lower bound of all x such that
in  (xb).
Then

and for an infinite sequence as n->cx>,

hence

Thus, from these two results we get

Since corresponding to every 7j, 0<rj<M, there exists a pair

of points (lil2)> it is obvious that the set of all pairs of points
is non-enumerable. Theorem 1 is therefore completely proved.
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3. Déductions from Theorem 1 (i) If the symnietric
mean derivate of a contiiiuous function is zero at ail points, except
at an enumerable set, then the function is a constant, (A simple
proof of this theorem (Mazurkiewicz) in the case when D/=0
at ail points without exception, will be found in Chaundy's
Differential Calculus.)

(if) If the symnietric mean derivatives of two continuons
functions are finite and equal at ail points, with the possible
exception of an enumerable set, then the two functions differ by
a constant. These results are immédiate corollaries from Theorem |I.

4. Proof of Theorem IlI: We prove first the following:
(A) If D/(xXO except at an enumerable set, then /(x) is
a monotonie decreasing function.

For by Theorem |, in the interval (Xi.Xg), Xi<X2, there exists
a point il not belonging to the exceptional set and such that

Ay Al
i. e /(x2)-f(x0<0.
We are now ready to prove Theorem |Il. We have
T(x+12)-1(x)_"  I(x+/i)-f(x-1i) f{x-H)-f{x)
h 2h A h

If therefore D/(x)=0, /(x) is a decreasing function by (A),
and so

[(x-12)>1(x),
D /{x)>2D/(x) = 0.

On the other hand, since /(x) is a decreasing function,

Hence, except at an enumerable set,
D" /(x) = 0.
Therefore, by Scheffer's theorem, /(x) is a constant.

5. Proof of Theorem |Ill: Consider the function

where Q is chosen so as to make 0(c)=0, a<c<b.



it is easily seen that

Then either 0(x)=0, or one of the following will be true:

(i) there exists in (a,c) a maximum, and in {c,b) a minimum;

(if) there exists in {a,c) a minimum, and in {c,b) a maximum;

(iii) there exist in {ac), {cb) maxima, and the point c is
a minimum;

(iv) there exist in {ac), {c,b) minima, and the point ¢ is
a maximum.

In any case there exist two points at which
0 is a maximum and a minimum, respectively.
At 11 we have

Similarly at Ij»

Hence D ' m
This proves Theorem [IlI.
Note I. In case when f{x) is upper semi-continuous, we have
only- Hence, if /(x) is upper semi-continuous and
DV(x)>0, then

M) M M

i. e. /(x) is a convex function in a<x<b, and hence continuous
in a<x<b. (This proof is différent from the one of this part of
the theorem due to Verblunsky. Quart, y., vol. 2, N» 6, 1931, p. 82.)

Note |II. If /(x) be continuous in a“x”"b, and at
every point in a<x<b, then /(x) is linear in {ab).



Note”) IIl. It is interesting to note that if for a function f,

finite and measurable — or more generally, majorable by a finite
measurable function F — we have at every point, and if the
convergence of to zero is uniform in the
neighbourhood of every point in then the function
is linear in

Proof: We can assume that and are defined for
ail X and that tends to O uniformly
with for

® We shall first prove that if a8 and y are arbitrary points
in and is rational, then

Assume, to fix the ideas, that

where m and n are positive, integers. Let further

and let e(6) be the upper bound of

for Writing, for short, we
have and consequently
for Thus

and similarly

It follows that
where We have

Now if the integers m and n, subject to the condition (2),.
tend to infinity, then 6, and consequently and tend to 0,
and the équation (1) follows.

Most of the Content of Note IIl is due to professor Saks.
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2" As [(xXF(x), and F{x) is a finite measurable function,
a measurable set X may be associated with almost every point x
so that X is a point of density for X and so that /(x) has a finite
upper bound on X. Let P denote the set of the points x in {ab),
for each of which such a set X exists. We shall prove that for any
two points u and y in P we have

@)

To this end, denote by U and K two measurable sets, for
which Il and v respectively are points of density and on which
/(x) has a finite upper bound. Let o be a positive number. We shall
show that u is a point of dispersion for the set

)

Consider, for instance, the set

and suppose that it has a positive outer upper density at ii. Then,
for any positive integer N, we could déterminé two points

such that f{x")—f{u)*a and X g — u ) . Thus, by

what has been proved in 1", we would have j{x*—i{Li)"Na. Since

N is an arbitrary positive integer, this contradicts the fact that

has a finite upper bound on U.

Hence, u is a point of dispersion for the set (4) and a point

of density for the set U; similarly y is a point of dispersion for

and a point of density for K. Using these

properties we can determine two sequences [u,) and (y,J of points
suchthat (a) \I{ll,,)-fiu)\<a,\f{vn)-f{v)\<a, forall n, (b)

is rational for ail n. On account of what has
been proved in 1®, it follows from (c) that

and consequently, in virtue of (a) and (b),

where |6-'|<cr, \a"\<a.  Since a may have been fixed arbitrarily
small, we obtain the équation (3).
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Thus we have proved that /(x) is a linear function on P,
i.e. /(x)=vax+fi for xeP. In order to extend this équation to
ail the points in {ab), remark that with any point x in {ab) a se-
quence [h,) of positive numbers may be associated so that /2,->0
and sothat x £+ h ,¢PiorSince then/(xxA-«* (xx/?,)+ B,
and Since /(x+/2,)+/(x—/2,)-2/(x)->0, it follows that f{x)=Ax+B.
This complétés the proof.

Adam J, Smith.

0 rozktadach potciggtych krzywych i rozmaitosci.
Przedstawit K. Kuratowski na posiedzeniu w dniu 18 pazdziernika 1938 r.

STRESZCZENIE.

W zwigzku ze znanym twierdzeniem R. L. Moore'a o roz-
ktadzie potciagtym powierzchni kuli, autor dowodzi pewnych twier-
dzen, dotyczacych hyperprzestrzeni rozktadu poétciggtego continudw
lokalnie spdéjnych na continua nie rozcinajace.

Adam J. Smith.

On upper semi-continuous decompositions of curves and manifolds.
Presented by K. Kuratowski, 18 October, 1938.

Introduction. In this paper we consider certain spaces
whose elements are the continua which constitute some upper
semi-continuous collection in another space. Such spaces have
been discussed by R. L. Moore, L. Vietoris, C. Kuratowski,
W. Hurewicz, and J. H. Roberts 1).

1) R. L. Moore: Concerning upper semi-continuous collections of contima
which do not separate a given continuum, Proc. Nat. Acad. Sci., 10, 1924, 356-3f0;
Concerning upper semi-continuous  collections of continua, Trans. Amer. Maih.
Soc., 27, 1925, 416-428; Concerning upper semi-continuous  collections, Mona'.s-
hefte fur Math. und Physik, 36, 1929, 81-82; Foundations of Point Set Theory,
Amer. Math. Soc. Coll. Pub., vol. Xlii.

L. Vietoris: Vber stetige Abbildungen einer Kugelflache, Proceedings
of the Royal Academy of Sciences of Amsterdam, 29, 1926, 443-453.

C. Kuratowski: Sur les décompositions semi-continues  d'espaces né-
triqgues compacts. Fundamenta Mathematicae, 11, 1928, 169-185.

W. Hurewicz: Vber oberhalbstetige Zerlegungen von Punktmengen in
Kontinua, Fundamenta Mathematicae, 15, 1930, 57-60.

J. H. Roberts: On a problem of C. Kuratowski concerning upper  seni-
continuous  collections. Fundamenta Mathematicae, 14, 1929, 96-102; A nm-
dense plane continuum, Bull. Amer. Math. Soc., 1931, 720-722.
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A collection G of closed point sets is said to be upper senii-
continuous provided it has the property that if P is a point set
of the collection G and Pi.Pa.”s.-- is a sequence of point sets of G,
and, for each n, A, and B,, are points of P,, and the sequence

has a sequential limit point lying in P, then every
infinité subsequence of contains a subsequence having
a sequential limit point that lies in P.

If 5 is a given space and G an upper semi-continuous col-
lection of mutually exclusive closed subsets of 5, filling up S i),
then we shall designate by Sa the space whose éléments are the
sets of the collection G, and in which the term limit element is
defined as follows: if P is an element of the collection G and M
is a subcollection of the collection G, the element P of SQ will be
said to be a limit element of the subset M of SQ if and only if every
open subset of S which contains P contains point sets of the
collection M other than P.

We shall confine our attention in this paper to the case in
which the point sets of the collection G are compact, proper sub-
continua of S, no one of which cuts S*). It is easily seen that if S
is a simple closed curve. Sa must be topologically équivalent to S.
We shall show that if 5 is a compact, cyclically connected, one-
dimensional, continuons curve other than a simple closed curve,
then there exists a G such that SG is not topologically équivalent
to 5. We shall show also that if S is a compact, cyclically con-

A collection of mutually exclusive subsets of S is said to fill up S
if every point of S belongs to some set of the collection.
2) The subset T of S is said to eut S if S—T is the sum of two mutually
exclusive sets, neither of which contains a limit point of the other.
A connected space S is said to be cyclically connected if no point
of S cuts S.
A space S is said to be one-dimensional if it has the following proper-
ties: if P is any point of S and D is any open subset of S which contains P,
then there exists an open subset of D which contains P and whose boundary
is totally disconnected; if P is any point of S there exists an open subset E
of S which contains P and has the property that no open subset of E which
contains P has a vacuous boundary. (A closed set is said to be totally discon-
nected if it does not contain any connected subset containing more than one
point).
By a continuons curve we shall mean a connected metric space 5 having
the property that if P is any point of S, then every open subset of S which
contains P contains a connected open subset of 5 containing P.



— 116 —

nected, continuons curve which contains two mutually exclusive
subcontinua, neither of which cuts S, but whose sum cuts S, then
there exists a G such that Sa is topologicaliy équivalent to a regular
curve 1).

R. L. Moore has shown that if 5 is the Euclidean plane
or sphere, and G is any upper senii-continuous collection of mutu-
ally exclusive compact proper subcontinua of S, no one of which
cuts S, filling up S, then SQ is topologicaliy équivalent to S. It
can easily be seen that this theorem is not true of ail two-diinen-
sional manifolds”).

We shall show, however, that if S is any two-dimensional
manifold and the éléments of G have the additional property that
each of them belongs to some open subset of S which is topologi-
caliy équivalent to the Euclidean plane, then Sa is topologicaliy
équivalent to S.

The author wishes to acknowledge his indebtedness to Professor
J. R. Kline for his encouragement and assistance in the prépa-
ration of this paper.

Lrmtna A. If S is a compact continuons curve and if the sub-
set H of S is the sum of a finite number of mutually exclusive con-
tinua, no one of which cuts S, then the number of componentsof
S—H is finite.

By a regular curve is meant a compact continuum S which has the
property that every two points of S are separated from each other in S by
a finite set of points. (Two point sets A and B of a space S are said to be se-
parated from each other in S by the subset T of S if S—T is the sum of two
mutually exclusive sets, neither of which contains a limit point of the other,
and such that one of them contains A and the other B).

For example, if S is a torus and G is the collection of meridian circles
on S, then Sg is a simple closed curve.

For the définitions and properties of two-dimensional manifolds used
in this paper, see: O. Veblen, Analysis Situs, The Cambridge Colloquium,
Part 11; B. v. Kerékjartd, Vorlesungen iiber Topologie, 1923; I. Gawehn,
tjber unberandete 2-dimensionale  Mannigfaltigkeiten, Mathematische Annalen,
98, 1928, 321-354.

In particular, we make use of the resuit of Miss Gawehn, who shows
that a two-dimensional manifold can be characterized as a connected, com-
pletely separable space, which is locally a plane at each point.

By a component of a point set is meant a maximal connected subset
of the set.
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Proof. Assume that H and S—H each have more than one
component, for otherwise the theorem is obviously true. Since H
is the sum of a finite number of continua, it is closed. Hence, since
5 is a continuons curve, every component of S—H niust be open.
Then, since S is connected, each component of S—H must have
on its boundary some point of H, and hence some point of some
component of H. Let L be any component of H, and let D be any
component of S—H having on its boundary a point of L. Then
D must have on its boundary some point of S—(L+D), for other-
wise D and S—(L+D) would be mutually separated i), which
contradicts the hypothesis that L does not eut S. Hence D must
have on its boundary some point of H—L. Hence, each component
of S—H must have on its boundary points of at least two dif-
férent components of H.

Since H is closed and has only a finite number of compo-
nents, there exists a positive number d such that the distance
between no two components of H is less than d. Since each com-
ponent of S—H must have on its boundary points of at least two
différent components of H, then each component of S—H must

contain at least one point whose distance from H is not less than

Hence, there must exist a point set M such that each component
of S—H contains one and only one point of the set M, and each
point of M belongs to some component of S—H, and such that

each point of M is at a distance from H of not less than If the

number of components of S—H were infinité, then, since S is com-
pact, the set M would have to have a limit point P. The distance

of P from H could not be less than and hence P would have

to belong to some component of S—H. Hence, some component
of S—H would have to contain a limit point of a set of points no
two of which belong to the same component of S—H. But this
is impossible, since each component of S—H is open. Hence, the
number of components of S—H must be finite.

1) Two sets are said to be mutually separated if neither.contains a point
or limit point of the other.
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Lvmma li, If S is a compact, cyclically connected, oiie-dirnen-
sional, continuous curve, there exist two mutiially exclusive subcontinua
of S, neither of whicli cuts S, but whose sum cuts S.

Proof. Let A and B be any two points of 5. Let D be an
open SLibset of S, containing but such that B does not con-
tain B. Since S is cyclically connected, S—A is connected, and
hence there exists a continuum T which contains S—D but does
not contain A. For each point P of 7 let DP dénoté a connected
open subset of S, containing P, but such that DP does not con-
tain A, and such that the boundary of DP is totally disconnected.
By the Heine-Borel Theorem, there exists a finite subcollection
of the collection which covers T. Let H dénoté the sum of
the point sets of this subcollection, together with their boundaries.
Let K dénoté the component of S—H which contains A. Let
Mi=S—K, and let L dénoté the boundary of K.

The set M* is equal to H plus some of the components of
S—H. Hence, since H is a continuum and 5 is a continuous curve,
Mj must be a continuum. Since /< is a component of 5—H, K is
connected, and hence M” does not eut S. The set L, being the
boundary of K is a subset of the boundary of H. But the boundary
of /f is a subset of the sum of the boundaries of the finite nuniber
of sets of the subcollection of the collection JD,} whose sum de-
fines H, and the boundary of each D" is totally disconnected.
Hence, L must be totally disconnected. Since S is a continuous
curve and ™ is a subcontinuum of S whose boundary is totally
disconnected, K is a continuous curve. The set L separates the
two points A and B of the cyclically connected continuum S, and
hence must contain more than one point. For each point Q of L
let DQ dénoté an open (relative to K) subset of K such that: DQ
contains Q; the diameter of DQ is less than half the diameter of L;
BQ="DQ—DQ has no point in common with L. There exists a finite
subcollection of the collection [DQ] which covers L. Let C dénoté
the sum of the sets BQ corresponding to this subcollection. Then C
is closed and is a subset of K. The set C must separate two points
of L in K. For, since L is closed, there exist two points, E and F,
of L, such that dist. (£,F)=dia.(L). Among the sets BQ whose
sum defines C,' there must exist one which is the boundary, in K,
of one of the sets DQ which contains E. Since DQ must be of dia-
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meter less than | dist{E,F), DQ cannot contain F, and hence B"
must separate E from F in K. Since C contains BQ but no point
of L, C must also separate E from F in K

Tiiere exists a subcontinuum U Ol K which contains C.
Let M" denote the set consisting of U together with all those com-
ponents of K—U which do not contain points of L. Then M” is
a continuum. Since M" is a subset of K and contains no point of L,
Afg must be a subset of K, and hence The set M" con-
tains C, which separates two points of L in K. Hence M% which
contains no point of L, must also separate two points of L in K
Hence, K—M” must have at least two components, and since
the components of S—(M1+M2) are identical with the compo-
nents of /C—Mg, S—(Afi+Mg) must have at least two components.
Hence, M”-I-M” cuts 5. Furthermore, sifce each component of
K—M” has on its boundary a point of the continuum M?*, the
set S—M2=Mi+(/C—Mg) must be connected, and hence M” does
not eut S. Hence M” and M have the desired properties.

Leninia C. Suppose that S is a compact continuons curve and
that the subset H of S is the sum of a finite number of mutually ex-
clusive continua, no one of which cuts S, but such that H does eut S,
and suppose that no component of S—H cuts S. Let e be any given
positive number. Then there exists a subset K of S having the fol-
lowing properties: K is the sum of a finite number of mutually ex-
clusive continua, no one of which cuts S; no component of 5—(//+/<)
cuts S; every point of 5—(//+ K) is at a distance of less than e from H;
every two components of H are separated from each other in S by K.

Proof. By Lemma A, the number of components of S—H
is finite. Let this number be m, and let the components of S—H
be Since no component of H cuts S, but H does eut
S, each D, must have on its boundary points of at least two dif-
férent components of H. Since H has only a finite number of com-
ponents and each of them is closed, there exists a positive num-
ber d such that the distance between no two components of H
is less than d. Let ? be a positive number which is less than the

smaller of the two numbers e and Let T- be the set of points

P of Di for which dist. (P,S—D/) is greater than or equal to ry.
Then Ti is closed. Furthermore, sifice Di must have on its boundary
points of at least two of the components of H, and sifce the dis-
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tance between any two components of H is greater than T- is
non-vacLious, and no two points from différent components of H
lie together in a connected subset of D — Ti.

There exists a subcontinuum L, of D- which contains T,.
Let Ki denote the sum of L/ and all those components ot D~Li
which do not contain any points of S—D/. Then Ki is a continuum.
Since every component of Di—Ki contains a point of S—Di, and
Since S—Di is connected, S~Ki must be connected, and hence Ki
does not eut S. Since Ki is a subset of Di and contains 7,-, then
every point of Di—Ki is at a distance of less than s from S—Di,
and hence, sifnce the boundary of D, is a subset of H, every point
of Di—Ki is at a distance of less than e from H. No two points
from différent components of H can lie together in a connected
subset of Di—Ki. Since every component of Di—Ki must have
on its boundary both points of Ki and points of S—Di, and sifice
no component of Di—Ki can have on its boundary points of two
différent components of H, then Di—Ki must have at least two
components. Since both Ki and S—Di are connected, no com-
ponent of Di—Ki can eut S.

Hence, the set K= Ki®" K~-}-Kn, has the desired pro-
perties.

Lemnia D. If G is a collection of miitually exclusive  subcon-
tinua of the compact continuum S, filling up S, and having the pro-
perty that each two elements of G are separated from each other in S
by some finite subcollection of G, then the collection G is upper semi-
continuous, and SG is a regular curve.

Proof. Similar to the proof of Theorem 40, Chapter V, pages
367, 368, of R. L. Moore's Colloquium Lectures.

Theorem 1. Let S be a compact, cyclically connected, one-
dimensional, continuons  curve having the property that if H and K
are any two mutually exclusive subcontinua  of S, neither of which
cuts S, but whose sum cuts S, then there exist two mutually exclusive
subcontinua  of S, H* and Ki, such that: neither H* nor K" cuts §S;
HA contains  H; Ki contains K', every component of S~{H"-K) con-
tains at least two components of S—{Hi+Ki). Then there  exists
an upper semi-continuous collection G of mutually  exclusive  proper
subcontinua  of S, no one of which cuts S, filling up S, and such that
Sa is not topologically équivalent to S.



Letnma 7. Let S satisfy the conditions of Theorem 7. Then,
if L and M are two mutually exclusive subcontinua of S, neither of
which cuts S, but whose sum cuts S, and if k is any positive integer
and e any positive number, there exist two mutually exclusive  sub-
contimia of S, U and V, neither of which cuts S, and such that:

every component of 5—(L+M) con-
tains more than k components of S—{U"V); no component  of
is of diameter greater than e.

Proof of Lemma 1. By hypothesis, there exist two mu-
tually exclusive subcontinua of S, L and M7, such that: neither
Li nor Ml cuts S; L* contains L; M" contains M; every component
of 5—(L+M) contains at least two components of
Since L* and M* satisfy the conditions of the hypothesis, there
must exist two mutually exclusive subcontinua of S, L and M~
such that: neither L nor M" cuts S; L" contains L®, M" contains M*;
every component of 5—(Li+Mj) contains at least two components
of S—(L2+M2). By repeated use of the hypothesis in this way, we
can show that there exist two sets of subcontinua of
and Mi,M2,...,Mk, such that: no L-nor M, cuts S; L,+i contains L,;

contains M,; LrMi= 0; every component of
contains at 1l-east two components of S—(L/+i+ M/-fi). Since every
component of S—(L+M) contains at least two components of

and every component of S—(Li+Afi) contains at
least two components of S—(L2+M2), then every component of
must contain at least four components of
Proceeding similarly, we see that every component of
must contain at least components of S—(LA+MA)- Hence, since

every component of S—(L+Af) must contain more than k
components of

For each point P of L* let D,, denote a connected open sub-
set of S, containing P, such that Dp'M"=0 and such that the
boundary of D,, is totally disconnected. By the Heine-Borel The-
orem, there exists a finite subcollection of the collection {Dp\ which
Covers L™ Let W denote the sum ot the point sets of this sub-
collection. Then W is open, TF is a continuum, and the boundary
of W is totally disconnected. Let U denote the sum of W and
those components of 5—I1T which contain no points of Mj,. Then
U h a continuum and the boundary of U is totally disconnected.
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Let Wi=S—U. Then Wj is that component of 5—TT which
contains M”, and hence is connected. Since the boundary of W7
which is the same as the boundary of U, is totally disconnected,
and since S is a continuons curve, W\ must be a continuons curve.
Let B denote the boundary of WA For each point Q of fi let DQ
denote an open (relative to W* subset of W~ such that: DQ con-
tains Q; the dianieter of DQ is less than e; BQ = DQ—DQ has no
point in common with B\ DQ-MK=0. There exists a finite sub-
collection of the collection [DQ) which covers B. Let C denote
the sum of the sets BQ corresponding to this subcollection. Then C
is closed and is a subset of W7 Since De-Mk~O for each set of
the collection [DQ], M* must be a subset of some component of
UNi—C. Let T denote this component. Since the boundary of T
is a subset of C, T+C must be closed. Let D be any component
of WI—C whose boundary contains a point of B. Then D must
be a subset of some set of the collection [DQ], and hence must be
of diameter less than e.

There exists a subcontinuum W of WA which contains T+C.
Let V denote the sum of WA and those components of W-"—WA
whose boundaries do not contain points of U. Then \/ is a con-
tinuum. Since Wi=S—U is connected, U does not eut 5. Since
U is connected and every component of WI—V has on its bound-
ary a point of U, V does not eut S. Since U contains W and W
contains L, and H* is open, then L-{S—U)=0. Since V contains
T and T contains M, and T is open, then M.(5—1/)=0. Since 1/
is a subset of WAMS—U, then U-V=0. Since U contains U and 1/
contains M”, and since each component of S—(L/~+Af")

must contain at least one component of S—{U+V); and since
every component of S—(L+M) contains more than k components
of S—(LA+M;”), every component of S—(L+M) must contain
more than k components of S—{UV). Every component of
S—{Ui-V) must be a subset of some component of WA—C which
has on its boundary a point of B, and hence must be ot diameter
less than e. Hence, U and V have the desired properties.

Proof of Theorem 1. By Lemma B, there exist two mu-
tually exclusive subcontinua of S, H and K, neither of which cuts S,
but whose sum cuts 5. By Lemma A, the number of components
of S—(//+/<) is finite. Let this number be k. Since H+K  cuts
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is greater than By Lemma there exist two mutually ex-

clusive subcontinua of and such that: neither nor
cuts every component of
contains more than k components of < no component
of is of diameter greater than By repeated appli-
cation of Lemma we can show that there exist two infinite
sequence of subcontinua of . and such
that: no or cuts
each component of contains more than
components of no component of is
of diameter greater than Since no or cuts every
component of. must have on its boundary both a point
of and a point of Hence, each point of must
be at a distance of not more than from both and Then
every point of S which does not belong to any and must be
a limit point of both and Hence
Let
Since the sequence | is a monotonie sequence of connected
sets, must be connected, and hence must be
a continuum. Since the sequence is a monotonie sequence
of connected sets. must be connected,
and hence does not eut S. Since and since
no point of any can be a point or limit point of
and hence for every Since con-
tains every component of must contain at least
one component of Hence, since has
more than components. must have more than
components. Since no component of is of diame'

greater than no component of can be of diameter
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greater than Since neither nor cuts each component
of must have on its boundary both points of and
points of

Let and let By repeated application of
Lemma 1, we can show that there exist two infinite sequences
of subcontinua of and such that:
no or cuts
each component of contains more than k components
of no component of is of diameter
greater than We can see as above
that and that is
a continuum and does not eut , Since is a subset of
then Since contains every component of
must contain at least one component of and each
component of must be a subset of some component
of Hence, since has more than k com-
ponents. must have more than k components. Since
no component of is of diameter greater than 1, no
component of can be of diameter greater than 1.
Since contains each component of must be
a subset of some component ot and hence must be
of diameter not greater than Since neither nor cuts
each component of must have on its boundary both
a point of and a point of

By Lemma A, the number of components of
is finite. Let this number be and let the components of

Let be so large that is less than

the smaller of the two numbers and Let be
any component of The set contains more than
components of and each component of

has on its boundary a point of  Since each component of
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and each component of S—(Sa+Kj) is in diameter less than

dist. (Si.Sa), then the set of points of D,, which do not belong to
any of the components of S—(Sj+Kj) or to any of the compo-
nents of S—(Sg+Ky) is non-vacuous. It is also closed. Hence,
there exists a subcontinuum F,, of D,, which contains all points
of D,, which do not belong to any of the components of
or to any of the components of S—(Sa+Ky). Let H" denote the
sum of F,, together with al) components of D,—Fn which do not
have on their boundaries any points of Si-f-S,. Then H" is a con-
tinuum. Each component of D,—H" must have on its boundary
a point of SA"+Sg. Every component of D,—H" must be a subset
of either some component of S—(5i+Kj) or some component of
and every component of S—(Si+Kj) and every
component of S—(Sg+K/) must contain some component of
Hence, D,,—H" must have more than k components each of which
has on its boundary a point of S* and more than k components
each of which has on its boundary a point of S*. No component

of D,—Hi is of diameter greater than H" does not eut S. Let

Then K" is a continuum and does not eut S, but
does eut S. By repeated application of Lemma 1 we can show that
there must exist two infinite sequences of subcontinua of §,
and K"KIKI..., such that: no H" or K" cuts 5;
each component of

contains more than k components of

no component of S — i s of diameter greater than

Let By the same methods used in est-
ablishing the similar properties of Si and Sg, it can be shown that:
the sets S, (n=1,2,3,...,/ni) are ail mutually exclusive; no S,
cuts S; no component of S—(S1+S2+S3+...+ S,,,j is of diameter

greater than if cuts S, then 1has more than k

components.
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By Lemma A, the number of components of

is finite. Let this number be and let the components of

be By performing in each

a construction similar to that used in

constructing in we can con-

struct a set of subcontinua of such that:
the sets are ail mutually exclusive; no cuts

no component of is of diameter greater

than if cuts has more than k components.

The process by which the sets S,, were constructed can be
repeated indefinitely. Hence, we can show that there must exist
an infinite sequence of subcontinua of having the
following properties: for every there exists

a positive integer n so large that no component of

of diameter greater than if cuts s, then
has more than k components.

Let P be any point of Let be some continuum
of the sequence There exists an integer n so large that
no component of is of diameter greater than
Let D be the component of which contains Then D
cannot have a point of on its boundary. The set D must have
on its boundary points of exactly two continua of the sequence

say and Then cuts and hence
must have more than k components, and hence more
than 2 components. Let E be that component of which
contains Then, since each component of must
have on its boundary points both of and must
be connected. Since does not eut each component of
must have on its boundary a point of Hence,

nmst be connected. Let and be any two points of
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Let n be so large that no component of 5—2J S/ is of diameter

greater than ~ dist. (P,Q). Then P and Q must lie in différent com-

n n
ponents of S_}'JSIi Let D be that component of S—";lsl
i =

which contains P. Let S, and St be those continua of the set
5i,52,...,S,, which contain boundary points of D. Then, since
5—(Sr+5/) must have more than 2 components, and sifice S is
cyclically connected, 5—(P+Q) must be connected.

Let Gj be the collection the elements of which are the con-
00

tinua of the sequence {5} and the points of 5—~S/. Since Gj

does not contain more than a finite number of continua of dia-
meter greater than any given positive number e, the collection Gi
must be upper semi-continuous. Furthermore, we have shown

that the sum of no two elements of G* of which one is a point of
00

_ can eut S, and that if the sum of the continua and St,
11
cuts S, 5 — m u s t have more than k components. Hence,
Gj is an upper semi-continuous collection of mutually exclusive
proper subcontinua of S, no one of which cuts S, filling up S, and
having the property that if the sum of any two elements of Gj
cuts S, it must divide 5 into more than k parts. Let Gg be the col-
lection consisting of the continua H and K and the points of
5—(//+/<). Then Gg is an upper semi-continuous collection of
nmtually exclusive proper subcontinua of S, no one of which cuts S,
filling up S, and having the property that there exist two con-
tinua of the collection G* whose sum divides S into more than k parts.
Hence, Sa. contains a pair of elements whose sum divides
it into exactly k parts, but contains no pair of elements having
this property. Hence, and SQ.. cannot be topologically équi-
valent to each other, and hence either S*, is not topologically
équivalent to S or else Sa, is not topologically équivalent to S.

Théo rem Let S be a compact, cyclically connected, one-
dimensional,  continuons  cnrve, and suppose that there exist two mu-
tually exclusive subcontinua of S, H and K, neither of which cuts S,
but whose sum cuts S, and having the property that if H* and Ki are
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any two mutualLly exclusive subcontinua  of S containing H and K
respectively and such that neither H” nor Ki cuts S, then at kast one
component of S—(//+  K) contains only one component of S—{Hi-i-  Ki).
Then there exists an upper semi-contimwus collection G of  mutually
exclusive  proper subcontinua  of S, no one of which cuts S, filling
up S, and such that Sa is topologically équivalent to a simple closed
curve.

Proof. By Lemma A, S—{H-"K) lias only a finite number
of components. Let this number be m, and let the components of
S—(H+K) be Ui,U2,...,,U,,. Suppose that, for each /= 12..A/Z
there exist two mutually exclusive subcontinua of S, LI and M,,
containing H and K respectively, such that neither L-nor M/ cuts S,

and such that Ui contains more than one component of S—(L/+M,).
m m

Let LAH+XMU and let Then L and M

are two mutually exclusive subcontinua of S, containing H and K
respectively, such that neither L nor M cuts S, and such that each
component of S—(//+K) contains more than one component of
S—(L+M). But this contradicts the hypothesis. Hence, there
exists a component D of S—(//+/C) having the property that
if Hi and Ki are any two mutually exclusive subcontinua of S,
containing H and K respectively, and such that neither Hi nor Ki

cuts S, then D contains only one component of S—{Hi"Ki).
Since H+K cuts S, S—{H+K) has more than one com-
ponent. Since neither H nor K cuts S, each component of S — + K)

must have on its boundary both a point of H and a point of K,
and hence S—D is a continuum. For each point P oi H let D,
denote a connected open subset of 5, containing P, of diameter
less than dist. {H,K), and such that the boundary of Df, is totally
disconnected. There exists a finite subcollection of the collection
[Dp] which covers H. Let Hi denote the sum of the point sets of
this subcollection, together with their boundaries. Let E denote
the sum of Hi and all those components of S—Hj which do not
contain K. Then E is a continuum, the boundary of E is totally
disconnected, and E does not eut S. For each point Q oi K let DQ
denote a connected open subset of S, containing Q, of diameter
less than dist. {K,E), and such that the boundary of DQ is totally
disconnected. There exists a finite subcollection of the collection
[Dqg] which covers K. Let Ki denote the sum of the point sets of this
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subcollection, together with their boundaries. Let F dénoté the
sum of Ki and all those components of S—Ki which do not con-
tain E. Then F is a continuum, the boundary of F is totally dis-
connected, F does not eut S, and

Since E contains H and F contains K, D must contain oniy
one component of S—E j F). Let this component be D~ Then,
if L and M are any two mutually exclusive subcontinua of S con-
taining E and F respectively and such that neither L nor M cuts S,
DI must contain oniy one component of S—(L+M). The boundary
of DI is totally disconnected and D" is a continuons curve. For
each point R of the boundary of D" let denote an open (relative
to DI) subset of Dj, containing R, of diameter less than the smal-

ler of the two numbers l1and ~ dist. {E,F), and such that Bti*Dn—Dn

has no point in common with the boundary of D”. There exists
a finite subcollection of the collection [Du] which covers the bound-
ary of DI. Let C denote the sum of the sets B” corresponding to
this subcollection. Then C is closed and is a subset of D" Every
component of D”"—C which contains a point of E+F must be
a subset of some set of the collection [Du], and hence must be of

diameter less than 1 and also less than ~dist. Hence, no

component of A—C contains both a point of E and a point of F.
Let N denote the sum of C together with all those components
of DI—C which do not contain points of £-f F. Then N is closed
and is a subset of D" There exists a subcontinuum U of D" which
contains N. For each point T oi U let DT denote a connected open
subset of DI, containing T, and such that the boundary of DT
is totally disconnected. There exists a finite subcollection of the
collection [Dr] which covers U. Let V denote the sum of the point
sets of this subcollection together with their boundaries. Let Si
denote the sum of V together with all components of Dj—V which
do not contain points of F+F. Then Si is a continuum, is a subset
of DI, and does not eut S. Every component of D*—Si has on its
boundary a point of F+F and is of diameter less than 1. No com-
ponent of D"—Si has on its boundary both a point of E and a point
of F. The set Sj separates E from F in Di+E+F. The boundary
of 5i is totally disconnected.
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Let W denote the sum of E and S1 together with all com-
ponents of D1—Si whose boundaries contain points of E. Then W
is a continuum, and, since neither E nor S cuts S, W does not
eut S. Hence, W and F are two mutually exclusive subcontinua
of S, neither of which cuts S, containing E and F respectively.
Hence D” can contain only one component of S—{W-"F), and
hence D~—Si has only one component having on its boundary
a point of F. Similarly we can show that D*~Si has only one com-
ponent having on its boundary a point of E. Let D* and D" denote
the components of D*—Then neither D* nor D" cuts S, but
both D2 and D3 do separate E from F in D”~+E+F. The set

has only two components, and 1
likewise has only two components. Let E® and F* denote the com-
ponents of (Di+£+F)--D2 containing E and F respectively.
Then, if L and M are any two mutually exclusive subcontinua
of S containing E* and F" respectively and such that neither L
nor M cuts S, D" contains only one component of
The boundary of D is totally disconnected.

Hence, by means of the same process used to construct S
in DI we can construct, in Do, a continuum S” having the following
properties: S" does not eut S; every component of D"—S” has on
its boundary a point of EA+F”; Sg separates Emirom FV in
and hence separates E from F in Di+E+F; D"~S$" has only two
components; one of the components of D*~—S” has on its boundary
a point of EM and the other a point of F*, each component of

is of diameter less than the boundary of S" is totally discon-
nected; neither component of D"—S” cuts 5; each component of
separates E* from F in D2+£2+72"' ~nd hence separates E
from F in Di+£-fF. By the same process we can construct a sub-
continuum D3 of Sg having properties similar to those of S2 in
Then Si,52,S3 are three mutually exclusive subcontinua of
having the following properties: neither S~Sg, nor S3 cuts S; each
separates E from F in Di+E+F; the boundary of
each S- {i=\,2,3) is totally disconnected; Dj—(Si+Sg+Sg) has
exactly four components, say no
cuts S; each Oj (/=4,5,6,7) separates E from F in
has exactly two components; each



is of diameter less than By making use of the same process used

in constructing in respectively, we can construct
continua in respectively, having pro-
perties similar to those of and such that each component
of is of diameter less than

This process can be repeated indefinitely. Hence, we can
show that there exists an infinite sequence of mutually exclusive

subcontinua of Di,5i,52,53,..., having the following properties:
no cuts each separates  from in for each
each component of is of diameter less than and se-
parates E from F in but does not eut 5. Let P be any
point of For each n, P belongs to some component

of , and P is the common part of the sequence

Hence, since separates E from F in for each must
separate from in Since 5 is cyclically connected.
no point of can eut 5.

Let G be the collection whose Clements are the continua

and the points of Then G is an

Upper semi-continuous collection of mutually exclusive proper sub-
continua of 5, no one of which cuts S, filling up 5, and such that
Sa is topologically équivalent to a simple closed curve.

Theorem.'{. Let S be a compact, cyclically connected, one-
dimensional,  continuons curve, having the property that if G is any
Upper  semi-continuous collection of mutually  exclusive proper sub-
continua of S, no one of which cuts 5, filling up S, then Sq is topo-
logically équivalent to S. Then S is a simple closed curve.

Proof. Follows immediately from Lemma B, Theorem 1,
and Theorem 2.
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Theorern 4. Let S be a compact, cyclically connected, con-
tinuons curve, and suppose that S contains two mutually exclusive
subcontinua, neither of which cuts S, but whose sum cuts S. Then
there exists an upper semi-continuous collection G of mutually ex-
clusive proper subcontinua of S, no one of whicti cuts S, filling up S,
and such that SG is a regular curve.

Proof. Let L and M be two mutually exclusive subcontinua
of S, neither of which cuts S, but whose sum cuts S. Let
Since H” cuts S, S—H” must have at least two components. Since
neither L nor M cuts S, each component of S—H" must have on
its boundary both a point of L and a point of M. By Lemma C,
there exists a subset H™ of S—H”" having the following properties:
H” is the sum of a finite number of mutually exclusive continua,
no one of which cuts S; no component of S—(//i+Z/g) cuts §S;
every two components of Hi are separated from each other in S
by H"-, every point of 5—(/fi+Z/g) is at a distance from H" of less

than ~dist. (L,M). Similarly, by repeated application of Lemma C,

we can show that there exists an infinité sequence of mutually

exclusive subsets of having the following proper-

ties: for each n, Hn is the sum of a finite number of mutually ex-
n

clusive continua, no one of which cuts 5; no component of S—ZA""j
n
cuts 5; every two components of }jHi are separated from each
[i+i
other in S by each point of is at a distance from
n
iylei of less than half of the smallest distance between any two

n
components of /i‘_H i.
=1 00

Let D be any component of S—}jHi, and let P be any

00

point of D. Let F be any component of . Let H, be the set
i

of the collection (//,} of which F is a component, There exists an
integer m, greater than n, and large enough so that no point of
m+l ni j

S—_"IHi is at a distance from _ | of less than R ~\st{P,F).
i i



— 133 —

ni+l
Then no component of S—2,'H/ which contains P can have on
1-1
its boundary a point of F. Hence, sifice D must be a subset of some
m+|
component of S—}jHi, no point of F can be a limit point of D.

00

Hence, each component of S—3}jHi is closed, and is, therefore,

a continu#]rrl. Furthermore, D and F are separated from each other

in S by i*//—F, and hence by a finite number of components
i=1
00
of EHA.
00

Let D be any component of 1-1 and let D,, be that
n

component of S—Z”i which contains D. Then D is the com-
mon part of all the sets D,,, and hence, sifice no D,, cuts 5, Doocan-

not eut S. Let EM and E™ be any two components of S—/"Hi.
m+|
There exists an integer m so large that no point of SSF1li s

at a distance from of less than ’l‘dist. {Ei,E"). Then Ej and E*
ni

are separated from each other in S by  Hi—{Ei-{-E"), and hence
A

by a finite number of components of /2_.i/",-.

Let G dénoté the collection of continua each of which is either
00 00

a component of }jHi or a component of Then we have

shown that any two components of G are separated from each
other in S by a finite subcollection of G. Hence, by Lemma D,
the collection G is upper semi-continuous and So is a regular curve.

Corollary, Let S be a compact, cyclically connected, one-dimen-
sional, continuons curve. Then there exists an upper semi-continuous
collection G of mutually exclusive proper subcontinua of S, no one
of which cuts S, filling up S, and having the property that SG is a re-
gular curve.

Proof. Follows immediately from Lemma B and Theorem 4.



Lent ma E Suppose tfiat S is a continuiim and that G is an
iipper semi-continuous  collection of mutually exclusive compact sub-
continua of S, filling up S, and having the following properties: (1) no
continuum  of the collection G cuts S; (2) if P is any continuum of
the collection G then there exists an open subset D,, of S which con-
tains P and is topologically équivalent to the Euclidean plane. Then
if E is an open subset of SQ which is topologically équivalent to the
Euclidean plane, the subset E* i) of S is topologically équivalent to
the Euclidean plane.

Proof. Let AB dénoté any arc ot E. There exists, by hypoth-
esis, an open subset DA of 5 which contains A and is topologically
équivalent to the Euclidean plane. Let C be any element, other
than B, of the arc AB, and let AC dénoté the interval of AB hav-
ing A and C as its endpoints. Suppose that there exists an open
subset DAC of S which contains the set AC* and is topologically
équivalent to the Euclidean plane. Since DAC is an open set and
the collection AB of subcontinua of S is upper semi“continuous,
then the set of elements of AB which lie entirely within DAC forms
an open (relative to AB) subset of AB. Hence, there must exist
an element F of AB which lies between C and B and such that
AF* lies entirely within DAC- _

Let Q be »ny element of AB other than having the pro-
perty that if L is any element of AB which lies between and Q,
then there exists an open subset DAL of S which contains AL*
and is topologically équivalent to the Euclidean plane. There exists
an open subset DQ of S which contains Q and is topologically équi-
valent to the Euclidean plane. There exists an element M of AB
which lies between A and Q and such that J** lies entirely within DQ.
Let DAAI be an open subset of 5 which contains AM* and is to-
pologically équivalent to the Euclidean plane. There exists an
open subset DA/ of S which contains M, and is topologically équi-
valent to the Euclidean plane, and is a subset of both DQ and DAAJ.
There exists an element N of AB which lies between M and Q,
and such that MN* lies entirely within D* There exists a simple
closed curve J* of DAM which contains AM* in its interior, "ut
such that neither J* nor its interior contains any point of NQ*.

1) If H dénotés a collection of point sets of the space S, then the sym-
bol H* will be used to designate the set of points of S which belong to ele-
ments of the collection H.
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There exists a simple closed curve J* of DQ which lias NQ* in its
interior, but such that neither Jg nor its interior contains any point
of Ji plus its interior. Let A dénoté the interior of and the
interior of J*. There exists a simple closed curve J* of DM which
has MN* in its interior and such that, if 4 is the interior of J"
then A-Zg is connected and /g-4 is connected. Then U
is an open subset of S which contains AQ* and is topologically
équivalent to the Euclidean plane.

By niaking use of the above results and applying the De-
dekind eut properties of an arc, we can show that there exists an
open subset of 5 which contains AB* and is topologically équi-
valent to the Euclidean plane.

Let J be any simple closed curve of E and let / be the in-
terior of J. Then there exists an upper semi-continuous collection H
of arcs of Sa, filling up 7+ /, and such that the collection H is
an arc with respect to its elements. Now we have seen above that
if AB is any arc of E, there exists an open subset of S which con-
tains AB* and is topologically équivalent to the Euclidean plane.
By making use of the same process as above, using the arcs of
the collection H as elements, we can show that there exists an
open subset of 5 which contains (J4- /)* and is topologically équi-
valent to the Euclidean plane. If T is any open subset of E which
contains /, then T* is an open subset of E*, and hence an open
subset of S, and we can show that there must exist an open sub-
set of T* which contains (J+/)* and is topologically équivalent
to the Euclidean plane.

Since E is topologically équivalent to the Euclidean plane,
there exists an infinité sequence of simple closed curves of E such
that each contains the preceding in its interior and such that E
is the sum of their interiors. Hence, we see that E* is the sum of
a monotonie increasing sequence of sets, each of which is topolo-
gically équivalent to the Euclidean plane, and hence E* itself
must be topologically équivalent to the Euclidean plane.

Theoretn Let S be a two-dimensional manifold, and let G
be an upper semi-continuous collection of mutually exclusive com-
pact proper subcontinua of S, filling up S, and having the following
properties:  {\) no continuum of the collection G cuts S; (2) if P is
any continuum  of the collection G, then there exists an open subset
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Dp of S which contains P and is topologically équivalent to the Eiicli-
dean plane Then Sa is topologically équivalent to S").

Proof. Let P be aiiy continuum of the collection G, and
let Dp be an open subset of S which contains P and is topologically
équivalent to the Euclidean plane. Since Dp is open and the col-
lection G is upper semi-continuous, then the set T of éléments
of G which lie entirely within DP forms an open subset of SQ.
Since 5 is a manifold, it is a continuons curve, and hence Sg is
also a continuons curve. Hence, there exists a connected open
subset D of Sa which contains P and such that D \s a subset of T.
Let H be the collection whose éléments are the continua of the
collection D and the points of Dp—D*. Since D* is a closed subset
of Dp, and the collection D, being a subset of an upper semi-con-
tinuous collection, is itself upper semi-continuous, then the col-
lection H is also upper semi-continuous. Since no continuum of
the collection G cuts S, and since DP is a connected open subset
of S, then no continuum of the collection D cuts Dp. And since
Dp is topologically équivalent to the Euclidean plane, no point
of Dp—D* cuts Dp. Furthermore, every continuum of the col-
lection H is compact. Hence, by the theorem of R. L. Moore pre-
viously quoted, the collection H is topologically équivalent to
the Euclidean plane. Hence, the collection D, which is an open
subset of H, is topologically équivalent to an open subset of the
Euclidean plane. Hence, there exists an open subset Lp of D which
contains P and is topologically équivalent to the Euclidean plane.
Then, since D is an open subset of SG, Lp must be an open subset
of Sa, and hence we have shown that there exists an open subset
of SG which contains P and is topologically équivalent to the Eu-
clidean plane. Hence, Sa is locally a plane at each point. Since S
is a manifold, it is connected and completely separable. Hence Sa
nmst also be connected and completely separable. Hence Sg is

If S is a two-dimensional manifold and P is a proper subcontinuum
of S which does not eut S, then the statement that there exists an open subset
of S which contains P and is topologically équivalent to the Euclidean plane
is équivalent to the statement that the connectivity of S—P is equal to the
connectivity of S.

By making use of Lemma E and well known properties of two-di-
mensional manifolds, it can easily be seen that if S is a two-dimensional ma-
nifold and G is an upper semi-continuous collection of mutually exclusive
proper subcontinua of S, filling up S, such that SG is topologically équivalent
to S, then G must satisfy the conditions of Theorem 5.
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a connected, completely separable space which is locally a plane
at every point, and must therefore be a two dimensional manifold.

Since Sa is a two dimensional manifold, it can be triangulated.
Let TG be a triangulation of SQ. Dénoté the vertices of this trian-
gulation by Pi.Pa.--- there is a side of the triangulation TQ which
has as its vertices the points P,- and Py, dénoté this side by
If there is a triangle of TQ whose vertices are Pi,Pj,P”, dénoté
this triangle by Vijk, and let /y/, dénoté the interior of Vij/,. In
each lijk let a point Pjj* be selected. If Vij* and Vi,,, have a side,
say Urs, in common, let the points Py> and P/,,, be joined by an
arc Aw lying in /yy"+//,««+t/;\—(P/ + Ps). This can be done in
such a way that no two of the arcs Ars thus constructed have,
anything but one end point in common. Let M dénoté the sum
of the arcs of the collection Each component of SQ—M con-
tains one and only one point of the collection (P,-), and every point
of the collection (P,! belongs to some component of SQ—M. Let D,
dénoté that component of Sa—M which contains P,-. Then the
collection (A) is a collection of polygons having the following
properties: the collection (A) covers Sa] no two polygons of the
collection (i),} have an interior point in common; each side of
a polygon of the collection (A) is a side of exactly two polygons
of this collection, which otherwise have no point in common; each
vertex of a polygon of the collection (A) is the vertex of exactly
three polygons of the collection such that each pair of these three
polygons has in common a side containing this point, while
the three polygons have only this point in common. The vertices
of the polygons of the collection (A) are the points of the col-
lection [Pij,], and the sides are the arcs of the collection
The polygons i), and Dj have a side Aij in common if and only
if the points P, and P, are the ends of a side t/y of the triangu-
lation Ta.

For each i, let Q, be a point of 5 belonging to the continuum P/.
If P, and Pj are the ends of a side Utj, then the polygons A- and Dj
have a side Ajj in common. Then the subset Ey of SQ, consisting
of the interior points of Di+Dj, is topologically équivalent to
the Euclidean plane, and hence, by Lemma E, the subset Ef/
of S is topologically équivalent to the Euclidean plane. Hence,
the points Q, and Qj can be joined by an arc fiy lying in Efj.This
construction can be performed for each pair of points of the col-

4
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lection (Q,) for which the corresponding polygons of the collection
{Di} have a side in common, and can be done in such a way that
no two arcs of the collection {By} thus formed have anything but
one endpoint in common. Let K denote the sum of the arcs of
the collection [Bij). For each element Pijk of the collection [Py/1,
let Fijk denote the interior of {Di*"DjA-Dk), where Di,Dj,Dk are
the polygons of the collection (A) which have the vertex P in
common. Then Fijk is topologically équivalent to the Euclidean
piane, and hence, by Lemma E, F* is topologically équivalent
to the Euclidean piane, Making use of this fact, we can show that
each component of S—K contains one and only one continuum
of the collection [Pijk], and each continuum of the collection [Pij,,)
belongs to some component of S—K. Let Eijk denote that com-
ponent of S—K which contains the continuum Py”- Then, again
making use of the fact that each set of the collection (Py/,) is to-
pologically équivalent to the Euclidean piane, we can show that:
Eijk is topologically équivalent to the Euclidean piane; the boundary
of Eijk is a simple closed curve, and is equal to the sum of the arcs
Bij, Bjk, and B”, Eijh and Ei,u, have an arc of the collection (ByJ
in common if and only if the triangles Vik and Vi,, have a side
in common; the common part of two sets of the collection (“y;"}
is either an arc of the conection [Bij] or a point of the collection
or is vacuous; every arc of the collection [Bij] is on the boundary
of exactly two sets of the coUection {Eijk)\ every point of the col-
lection is on the boundary of a cyclically ordered set of sets
of the collection Eijk such that the common part of any two suc-
cessive sets is an arc of the collection [Bij], while the common part
of any two which are not successive is simply the point Q- itself;
every point of 5 belongs to some set of the collection {Eijk).
Hence the collection [Eijk] forms a triangulation of S. Let T
denote this triangulation. Let the triangle Eijk of the triangulation
T of 5 correspond to the triangle Vijk of the triangulation Tg of SG.
Then we have seen that this is a one-to-one correspondence, and
has the property that two triangles of the triangulation T have
a side in common if and only if the corresponding triangles of the
triangulation Ta have a side in common. Hence SG is topologically
équivalent to 5.
University of Pennsylvania,
Philadelphia, Pa.



Posiedzenie
z dnia 22 listopada 1938 r.

Wtadystaw Gorczynski.

O uprzywilejowanym charakterze ustonecznienia
na wybrzezu polskim (wraz z W. M. Gdanskiem)
w pordéwnaniu z innymi dzielnicami Polski.

(z 1 mapka polskich wybrzezy Battyku)

Z Gabinetu Aktynometrycznego Tow. Nauk. Warsz.

Komunikat zgtoszony dnia 2 listopada 1938 r.

SUMMARY

The greater insolation of the maritime district of Poland
(Dantzig included) as compared with other polish regions.

WSTEP.

Komunikat ponizszy sktada sie ze wstepu i trzech rozdzia-
tow: 1) ustonecznienie wybrzezy polskich, 2) o stosunkach zachmu-
rzenia na wybrzezu Polski, 3) warto$ci i sumy natezenia promie-
niowania stonecznego na wybrzezu Battyku miedzy Gdynig i Gdan-
skiem. Do tekstu dotgczony jest wykaz bibliograficzny oraz mapka
polskich wybrzezy Battyku.

Jak wynika z oSmiu zestawien tabelarycznych (tab. 1—VIII)
wszystkie trzy omoéwione elementy, skiadajgce sie na klimat sto-
neczny w sensie fizyczno-meteorologicznym tego wyrazu, zgodnie
stwierdzajg, ze:

a) Gdy w grudniu i w og6le w miesigcach zimowych procent
ustonecznienia jest mniej wiecej taki sam na wybrzezu jak i na
nizinach Polski, to w miesigcach czerwcu, lipcu i sierpniu uwydatnia
sie silna przewaga bardziej ustonecznionego wtedy wybrzeza pol-
skiego.



— 140 —

b) W przecietnych rocznych ta przewaga wybrzezy wyraza
sie koto 1/2 godziny dziennie wiecej (w przecietnej z ogétu dni),
co czyni w stosunku rocznym koto 180 godzin stonecznych na nie-
korzysé Warszawy. Z tej liczby juz na trzy miesigce letnie wypada
z g6rg 100 godzin.

c) Powyzsze nadwyzki ustonecznienia stosujg sie do wybrzezy
od Gdyni poprzez Ortowo Morskie do Gdanska, gdyz na pétwyspie
Helskim przewaga powyzsza nieco spada (w samym Helu np. do
potowy), zachowujac badz co badz silng przewage w ciggu lata
w poréwnaniu z Warszawg i z nizinami Polski.

d) Stosunki zachmurzenia na catym wybrzezu od Karwii do
Helu i od Gdyni do Gdanska dajg te same wyniki, co ustonecznienie
mierzone heliografami.

e) Badania aktynometryczne, bedac wzgodzie z ustonecznieniem
i zachmurzeniem, maja te nieoceniong zalete, ze pozwalajg S$cislej
tj. liczbowo oceni¢ nietylko czas trwania insolacji, ale i natezenie
oraz jako$¢ promieniowania stonecznego, dochodzgcego od stonca
i drogg dyfuzji z catego sklepienia niebieskiego na ziemie.

Zwtiaszcza cenne sg pomiary solarymetryczne do odczytan
ocznych i do automatycznego otrzymywania krzywych solarygra-
ficznych. Z porownania solarygraméw wynika, ze deficyt War-
szawy pod wzgledem liczby kalorii dochodzacych do poziomej
powierzchni ziemi wynosi 6% dla okresu rocznego. Gtdwne rdznice
na korzy$¢ wybrzeza w Gdyni lub Ortowie Morskim wypadaja
w czerwcu, lipcu i sierpniu, przy czym roznica w tych miesigcach
wynosi okoto 8%. W porze zimowej Warszawa i w og6le niz Polski
dajg pod wzgledem ustonecznienia prawie tylez, co i interesujgce
nas wybrzeze Battyku.

Ortowo Morskie (willa »Maciejka«), w pazdzierniku 1938 roku.

Ustonecznienie wybrzezy polskich.

Zapoczatkowujac serie komunikatow dotyczgcych klimatu wy-
brzezy polskich pod wzgledem stosunkéw ustonecznienia, zachmu-
rzenia i natezenia promieniowania stonecznego, rozpoczynamy od
ogbélnego omowienia panujacych na polskim wybrzezu Battyku
stosunkéw tak zwanego klimatu stonecznego w poréwnaniu z innymi
dzielnicami Polski. Bardziej szczegétowa dyskusja materiatow
i tablic, zawartych w ponizszym pierwszym artykule, bedzie podana



Polskie wybrzeze Battyku. — Polish Sea shores (Baltic Sea).

Klisza z Wiad. Met. P. I. M., 1935).
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W komunikatach nastepnych, poswieconych omowieniu szeregu
poszczego6lnych elementéw klimatycznych, sktadajgcych sie na kli-
mat stoneczny danego obszaru. Celem tej pracy, do ktoérej ma-
teriaty sa opracowywane przez autora od szeregu lat w Gabinecie
Aktynometrycznym Tow. Nauk. Warsz., jest wydanie publikacji
ogblnej, dotyczacej stosunkéw klimatu stonecznego na wybrzezu
Polskim na wz6r poprzednich prac autora odnos$nie do wybrzezy
Srédziemnomorskich i innych mérz i krajéw, gdzie autor prowadzit
pomiary klimatu stonecznego, a zwitaszcza ksigzki wydanej w r. 1934
pt. »Climat solaire de Nice et de la Cbdte d'Azur«. Materiaty w ko-
munikacie powyzszym i nastepnym opierajag sie z jednej strony
na pomiarach wiasnych lub zapoczatkowanych przez autora lub
jego wspotpracownikéw. Pomiary autora zaingurowane sg od
lata 1935 w sagsiedztwie Gdyni obecnej (w r. 1938 takze w Ortowie
Morskim), a takze materiaty dawne z okresu 1920—-1926, w ktérym
autor niniejszego, jako d6wczesny dyrektor stuzby meteorologicznej
w Polsce, urzadzat wraz z$. p. L. Lorkiewiczem w Nowym Porcie
pod Gdanskiem oddziat meteorologii morskiej Panstwowego Insty-
tutu Meteorologicznego w Warszawie.

To pierwsze Polskie Obserwatorium Morskie w Nowym Porcie
posiadato caty szereg przyrzadéw meteorologicznych, a takze apa-
raty aktynometryczne. Pierwszym kierownikiem Obserwatorium
w Nowym Porcie byt od zatozenia w r. 1920 L. Lorkiewicz zmarty
w r. 1925, a nastepnie znany z wielu prac aktynometrycznych
dr E. Stenz; z Nowego Portu pod Gdanskiem Obserwatorium
to zostato przeniesione w r. 1927 do Gdyni, gdzie wybudowany
zostat osobny gmach na pomieszczenie Obserwatorium Morskiego
P. I. M. W tym obszernym gmachu znajduje sie wielki taras, gdzie
dokonywujg sie od szeregu lat pomiary promieniowania stonecznego
wraz z solarygrafami w charakterze samopisdw.

Pomiary aktynometryczne, juz zapoczatkowane w Nowym
Porcie od 1921 r. zostaty nastepnie kontynuowane przez powstate
koto 1930 r. Obserwatorium Wolnego Miasta GdahAska we Wrzesz-
czu, gdzie w tym czasie zaprowadzono serie pyrheliograficzng oraz
solarymetryczng to jest promieniowania globalnego (od stonca i od
catego nieba) padajgcego na poziomg powierzchnie ziemi.

Potgczenie gdanskich serii aktynometrycznych z Wrzeszcza
(Danzig-Langfuhr) i z Sopot (Zoppot) z danymi z wybrzeza pol-
skiego (Gdynia i Ortowo Morskie) byto wielce utatwione tg oko-
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licznoscig, ze Obserwatorium gdanskie we Wrzeszczu postugiwato
sie w przewaznej czesci aparaturg wedtug wzoréw polsl<icti sprowa-
dzong z Delft, gdzie wyrabiane sg receptory do solarygraféow i sola-
rymetréw, wprowadzonycti przez autora i uzywanycti od samego
poczatlcu w Nowym Porcie i w Gdyni oraz w Warszawie.

A wiec w iconl<luzji komunil<at powyzszy i nastepne z serii
klimatu stonecznego wybrzeza polskiego oparte sg z jednej strony
na pomiarach solarymetrycznych dokonywanych! przez autora i jego
wspo6ipracownikéw w okolicacti Gdyni oraz przez specjalistow
Obserwatorium Morskiego, a z drugiej strony na materiatacti dru-
kowanycti w rocznikacti P. I. M. w Warszawie lub zebranych w obser-
watoriach stacji podlegtych Panstw. Instytutowi Meteorologicznemu
w Warszawie (Gdynia, Hel, Puck i Rozewie). Na terytorium Wol-
nego Miasta Gdanska mieliSmy do rozporzadzenia: 1) materiaty
Polskiego Obserwatorium Morskiego P. I. M. z Nowego Portu
(pomiary z okresu od r. 1920 do chwili przeniesienia tej stacji
do Gdyni), oraz 2) od r. 1930 z Gdanskiego Obserwatorium we
Wrzeszczu, z ktdrej pomiary zostaty ogtoszone dla lat 1930—1937
w »Verdffentlichungen des S. Observatoriums, Danzig-Langfuhr«.

Po omoéwieniu materiatéow naukowych, przechodzimy do kwestii
ustonecznienia wybrzezy polskich.

Posiadamy na interesujgcym nas wybrzezu battyckim naste-
pujace trzy serie pomiaro6w czasu trwania ustonecznienia mierzone
przy pomocy heliografow. Sg to: Hel, Gdynia i Gdansk. Nie wdajac
sie w szczegdtowag dyskusje tych pomiaréw heliograficznych, co
bedzie trescig osobnego komunikatu, zaznaczamy odrazu, ze w let-
niej potowie roku przewaga ustonecznienia akcentuje sie bardzo

wyraznie.
Porownywujac szescioletnie dane Gdyni i Warszawy, otrzy-
mujemy nastepujace wartosci: (patrz tab. I., strona nastepna).

Podczas gdy w zimie ustonecznienie prawie nie rdzni "sie na
wybrzezu i w Warszawie, to w lecie otrzymujemy duzg przewage
wybrzeza. W czerwcu, lipcu i sierpniu miejscowosci nad wybrzezem
polskim na przestrzeni od Gdyni do GdanAska otrzymuja przecietnie
(w okresie 1932—1937) 1-3 godzin stonecznych na dobe wiecej niz
stolica Polski. W ten sposob okazuje sig, ze letnicy na wybrzezu
polskim zyskujg przynajmniej po 2—3 dni wiecej nieba catkowicie
bezchmurnego, a w razie cze$ciowego pokrycia nieba o wiele wiecej.
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Dla Gdyni dodano w tab. | (dla $rednich dziennych w godzi-
nach stonecznych efektywnie obserwowanych przez heliograf) lo-
kalne poprawki na wptyw wystepujacych od zachodu przeszkdd;
poprawki te wynosza 0-3 godzin stonecznych S$rednio dla miesiecy
wiosennych, 0-6 dla lata i 0-2 dla jesieni. Dla zimy poprawka lokalna
nie byta stosowana dla heliografu w Gdyni, gdyz wspomniane
przeszkody nie zakrywajg w tej porze promieni stonecznych.

Tab. 1

Przecietne dzienne wartosci czasu trwania ustonecznienia w godzinach dla
4 pér roku w okresie 6-letnim: 1932—1937.

Mean diurnal values in hours of the duration of bright sunshine. Mean for
4 seasons during the 6 years: 1932-—1937.

Pory roku:

XL Lo L Ve v VI VI VL IX X X i =X
Seasons:
Hel 1-5 6-0 8-7 3-7 5-0
Gdynia 1-7 6-2 8-9 4-2 5-3
Gdansk 1-8 6-2 8-9 4-2 5-3
Warszawa 1-7 5-7 7-6 3-6 4-65

Dodamy, ze w lipcu 1938 r. ustawiono heliograf w Gdyni
w nowym miejscu w obrebie gornego tarasu Obserwatorium, przez
co wartosci powyzszych poprawek ulegly zmianie.

Wreszcie nadmieniamy, ze wspomniane poprawki lokalne
nalezy odrozni¢ od czutosci paskéw heliograficznych, na ktdrych
obserwuje sie stale spdznienie przy wschodzie stonca i wczesniejsze
zanikanie $ladow wypalania przed zachodem. Wartosci tych po-
prawek zalezg od czutoSci paskow; w ten sposéb otrzymuje sie
op6znienia od 30 minut do godziny tj. o tyle mniej jest widoczne
wypalanie $ladéw na paskach heliograficznych mimo obecnoSci
stofica niezastonietego przez chmury lub przez opary nad hory-
zontem.

W przecietnej rocznej i tgcznie dla wschodu oraz zachodu
stofica, r6znica miedzy dtugoscig astronomiczng dnia i obserwo-
wanym na heliografie czasem trwania ustonecznienia wynosi razem
koto 1 godziny i trzech kwadransow. Stad tez pochodzg rdéznice
miedzy procentami ustonecznienia w zaleznosci, czy wartosci godzin
stonecznych, efektywnie obserwowane przez heliograf, poréwnywuje
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sie z sumami astronomicznymi, czy tez z sumami mozliwymi uwzgle-
dniajac, ze nalezy od sum astronomicznych odja¢ czas kiedy helio-
graf nie daje $ladow mimo, ze stonice Swieci nad horyzontem. Nie
wdajac sie w blizsze rozwazanie tych stosunkéw, co odktadamy
do osobnego komunikatu posSwieconego jedynie ustonecznieniu, po-
damy tylko w krotkosci ze np. dla Warszawy S$rednia efektywnie
obserwowana przez heliograf w okresie 1904—1909 byta 4-72 go-
dzin stonecznych w przecietnej dla catego roku. Poniewaz astrono-
micznie mozna byto osiggna¢ dla okresu rocznego wiec sto-
sunek tych dwdch liczb jest 39%. Tymczasem jezeli sie odliczy
poprawke $rednig roczng 1-8 godzin na niewypalanie $ladéw przy
wschodzie i zachodzie stonca, to otrzymamy na dtugo$¢ mozliwg
dla heliografu warszawskiego 12-25—1+8=10-45 godzin, a wiec
wypadnie 45% zamiast 39%.

Dodamy wreszcie, ze biorgc interwat tylko 6-godzinny (od
9 rano do 15 po pot.), otrzymuje sie prawie tyle co i dla ustonecz-
nienia w stosunku do czasu mozliwego trwania. Dla unikniecia
trudnosci w poréwnywaniu i odczytywaniu paskdw heliograficznych,
ktére wymagajg zmiennych poprawek dla wschodu i zachodu
storica i sg zalezne takze od potozenia heliograficznego, wybieramy
tylko interwat ogdlny (od 9 rano do 15 po pot) w Kktdrym
stonce jest w naszych szerokosciach dostatecznie wysoko nad po-
ziomem.

Z procentdw ustonecznienia, podanych w tab. Il dla tego
interwatu wynika ze:

1) istnieje wyrazny przebieg roczny ustonecznienia wzglednego
w % z tym, ze dla p6trocza letniego wynosza przecietnie ponad 60%,
stopniowo znizajgc sie w potroczu zimowym. Minimum wystepuje
w grudniu (okragto 20%), a maximum wystepuje w czerwcu (koto
68% dla wybrzeza). W Warszawie uwydatnia sie dobitnie maxi-
mum wrze$niowe, ktére na wybrzezu jest nieco mniej wyraznie
zaznaczone.

2) Gdy w grudniu i w og6le w miesigcach zimowych procent
ustonecznienia jest mniej wiecej taki sam na wybrzezu i na nizi-
nach polskich, to w miesigcach czerwcu, lipcu i sierpniu uwydatnia
sie silna przewaga bardziej ustonecznionego wtedy wybrzeza pol-
skiego.

3) W przecietnych rocznych ta przewaga wybrzeza wyraza
sie okoto i/g godziny dziennie wiecej, co czyni w stosunku rocznym
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koto 180 godzin stonecznych w poréwnaniu z Warszawg. Z tego
wypada w liczbacli okragtycli na poszczegdlne miesigce na korzysé
Gdyni—Ortowo Morskie—Gdanska: lato 100 godzin (lipiec koto 40,
czerwien isierpien koto 30 godzin stonecznych dla kazdego miesigca),
jesien i wiosna po 35 godzin, zima (styczen i luty) tylko 10 godzin
stonecznych na korzy$¢ wybrzeza w pordéwnaniu z Warszawa.

4) Powyzsze nadwyzki ustonecznienia odnoszg sie do wy-
brzezy od Gdyni do Gdanska, bo na pétwyspie Helskim przewaga
powyzsza spada (np. w samym Helu do potowy), zachowujgc badz
co badz silng dosy¢ przewage w miesigcach letnich w poréwnaniu
z Warszawg i nizinami Polski.

Tab. II.

Procenty ustonecznienia w ciggu 6 godzin (9"—15").
Percentages of sunshine during 6 hours (9™*—15").

(Wraz z czasem astronomicznym godzin stonecznych — withi ttie astronomical
duration of sunstiine).

Miesigce Period: 1932/37 Period: 1928/37 Astronom,, Durat.
Months  Warsz. Gdansk Gdynia Hel 1Warsz. Gdynia Warsz. Gdynia
% lo % lo 70 10 Godz.  Hours

| 23 28 25 24 22 24 8-2 7-9
u 25 32 31 29 26 30 9-9 9-7
11 38 45 44 42 45 48 11-9 11-9
v 54 56 57 56 51 54 13-9 14-1
\Y% 65 62 61 63 62 62 15-7 16-1
VI 67 68 69 68 66 67 16-7 17-2
VI 56 65 65 62 56 63 16-2 16-7
VI 58 64 64 62 56 63 14-6 14-9
IX 61 63 63 60 58 61 12-7 12-7
X 44 46 46 42 43 46 10-6 10-5
XI 26 ‘31 33 29 25 31 8-8 8-5
X1 20* 17* 19* 16* 15* 17* 7-8 7-4

1/ X11 45 48 48 46 44 48 12-3 12-3

Uwaga: Spoétrzedne geograficzne (Coordinates):

Warszawa (Warsaw): Lat. /V=--52«I3' Long. E. (3r.= 21" 3'
Gdynia-Port: » 540 31' » o 18" 34'
Gdansk (Dantzig): " 54" 23" o m 18" 32'

He! (Hela): . 54" 36" W w1849
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Zauwazymy, ze podobne konkluzje o uprzywilejowanych sto-
sunkach wybrzeza polskiego pod wzgledem ustonecznienia wynikaja
z dawnych prac autora oraz E. Stenza i G Hellmann'a (por.
bibliografie). Wida¢ to dobrze na mapkach ustonecznienia Polski
podanych w r. 1913 przez autora i w r. 1931 przez E. Stenza.
Podajemy odnos$ne liczby w tab. Ill. Powtarzamy tu stuszne uwagi
E. Stenza, podane w »Kosmosie« (t. 55, r. 1930), z rozpatrywania
mapek ustonecznienia dla Polski. W letniej i zimowej mapce wi-
dzimy zupetnie wyraznie, ze w lecie ustonecznienie wzrasta od Tatr
ku Battykowi, w zimie za$ wrecz przeciwnie rosnie od Baltyku ku
Tatrom. Wedtug E. Stenza uprzywilejowanie Pomorza co do stonca
0 21/2 godziny w stosunku do Podhala (Zakopane) objasnia sie
niewatpliwie przyczynami klimatycznymi, przy czym nie nalezy
zapomina¢ o wptywie szerokosci geograficznej, co sprawia, ze dzien
jest dtuzszy w Gdyni w lecie, za$§ krotszy w zimie w poréwnaniu
z Zakopanem. Te wptywy astronomiczne oblicza E. Stenz na
jedna godzine.

To tez nie nalezy sie dziwi¢, ze turys$ci i chorzy, ktorzy poszu-
kuja mozliwie duzego ustonecznienia, podgzajg w miesigcach letnich
na wybrzeze, za$ zimg do miejscowosci gdrskich.

Tab. 111
Przecigtne wartosci czasu trwania ustonecznienia w godzinach ($rednie dzienne,
S-suma roczna godzin stonca).
Mean values of sunstiine duration (daily means in tiours per seasons S-annual
total of bright sunshine in tiours.

Lat. N. Long. E. Xn-11 111-V  VI-VII1 IX-X1 S Period
Kotobrzeg
(Kolberg) 542 15-6 1-6 5-9 8-1 3-6 ! 1742 1891/1910
Tezew 541 188 18 54 77 35 1709
(Dirscliau)
Warszawa 52-2 21-0 1-4 5-5 -7 3-7 1662
Zal<opane 49-3 20-0 3-0 4.4 5-3 4-1 i 1512
H= 0-9 Km.
Sctineekoppe 54, 157 22 30 51 3.0 1315 1900/1915
(H=1-6Km.)
Kiel 54-3  10-3 1-4 5-1 7-1 3-1 1534 1889/1915
Potsdam 52-4 131 1-8 5-3 7-1 3-3 1608 1893/1915
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Na zaznaczenie zastuguje takze fakt, ze (jak wida¢ w tab. 111)
stosunki ustonecznienia na wybrzezu zachodnio-niemieckim w oko-
licach Kilonii nie wykazujg w lecie uprzywilejowania pod wzgledem
przyrostu ustonecznienia w poréwnaniu z nizina niemieckg jak to
wykazuje poréwnanie stacji: Kiel—Potsdam. Za to gory w Sudetach
wykazujg w zimie przyrost dni stonecznych, jednak w stosunku
mniejszym niz dla Zakopanego.

W rozdziale nastepnym zobaczymy, ze uprzywilejowane sta-
nowisko wybrzezy battyckich w pordwnaniu z nizinami Polski,
ktére tak dobitnie wystepuje dla Gdyni i Gdanska w poréwnaniu
z Warszawg, wzrasta dalej jeszcze w kierunku wschodnich wybrzezy
Battyku ku Kiajpedzie.

O stosunkacli zachmurzenia na wybrzezu Polski.

W pracach o zachmurzeniu Polski (por. bibliografie), ogto-
szonych w »Sprawozdaniach Towarzystwa Naukowego Warszaw-
skiego« (Vni rocznik z r. 1915 i IX z r. 1916) byty pomieszczone
mapki dla roku i czterech jego por obrazujace jego rozmieszczenie
na terenie historycznej Polski, od Morza Battyckiego do Czarnego
i od Inflant po Karpaty, wartosci $rednich zachmurzenia, oraz
rozktadéw na tym terytorium liczby dni pogodnych i pochmurnych
w Polsce. Z mapek letnich oraz rocznych wida¢ wyraznie, ze zachmu-
rzenie S$rednie wybrzezy polskich i dalej w kierunku wschodnich
wybrzezy Battyku (a takze w kierunku wybrzezy Morza Czarnego)
wykazuje zmniejszenie, a zarazem zmniejsza si¢ ilos¢ dni pochmur-
nych, a zwiekszajg sie liczby dni pogodnych. Natomiast w mapkach
zimowych nie wida¢ wiekszych roznic miedzy wybrzezem a nizing
Polski, natomiast w Tatrach i w ogéle w Karpatach wystepuje
zmniejszenie sie zachmurzenia.

W tab. IV podane sg w wyciaggu odpowiednie wartos$ci prze-
cietne dla 25-letniego okresu (1886—1910), a takze z ostatnich
lat od r. 1930 do 1937, kiedy nowo zbudowane Obserwatorium
Morskie w wielkim porcie polskim Gdyni umozliwia pordwnanie
Gdyni i Gdanska z Warszawa.

Chociaz obserwacje stopni zachmurzenia odbywajg sie na
oko i przeto nie mogga sie odznacza¢ wieksza doktadnoscia, to jednak
wyraznie wida¢ w tab. IV, ze wybrzeza polskie i dalej na wschod
ku Litwie i Inflantom wyr6zniajg sie w miesigcach letnich mniejszym
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Tab. IV.

Zachmurzenie wybrzezy polskich. — Cloudiness of polish shores.
Miesiace HoHE IV Vo VE VIE VIELIX X VIX XTI 1-X11
Months

a) Zachmurzenie przecietne w %. Period: 1930—1937.
Mean cloudiness in percentages (0O—100%).

Gdynia G 76 79 66 63 57 51* 61 59 58* 65 71 81 65
Gdansk D . .

(Dantzig) 74 79 65 65 58 53* 60 61 60* 65 73 82 66
Warszawa W

(Warsaw) 77 80 67 67 58 56* 65 65 58 69 76 82 68

W —G 1 1 1 4 1 5 4 6 0 4 5 1 3

b) Zachmurzenie przecietne (Period: 1886—1910).
Mean cloudiness (O—IOOo/0)

Ktajpeda "

(Memel) M 76 72 67 59 49 49 52 55 54 67 79 81 63

Hel -

(Hela) 77 75 70 62 56 55 57 58 57 69 79 83 66
Warszawa
(Warsaw) W 76 74 68 65 59 59* 61 58 58 67 80 82 67
Odessa 77 76 74 59 52 52 40 32* 40 56 75 80 59
W—M 0 2 1 6 10 10 9 3 4 0 1 1 4
¢) Liczby dni pochmurnych. Covered days (>80%).
Period: 1930—1937
Gdansk D -
(Dantzig) 6 7 7 11 14 20 134
Warszawa -
(Warsaw) W 8 10 10 14 17 20 158
W—D 1 -1 12 3 3 3 0 24
d) Liczby dni pochmurnych i pogodnych dla pér roku. Okres: 1886—1910.—

Numbers od covered (>-8070) and elear days (<2070) for seasons and year.

Period: 1886—1910.
Pory Dni pochmurne Covered days Dni pogodne Clear days
Seasons X |I-11 [11-V VI-VI IX-XT 1-X11 X11-11 HI-VIVI-VIHT IX-XTT =X
1
Ktajped
M e?r{gle; 8 B2 31 21 37 1 8 18 19 1 56
Hel
(Hela) H 54 32 22 37 145 4 13 15 8 40
Warszawa
(Warsaw) W 53 33 23 39 148 6 8 8 9 31
W—M 1 2 2 2 7 —2 —10 —1u —2 -25

Uwaga (Notice):

lat.=55"43'N,

Spoétrzedne geograficzne. Coordinates for Kiajpeda (Memei:
long.= 21»8'EGr., h=8m.
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Stopnie zachmurzenia w % (0—100) dla réznych typéw klimatycznych.
Degrees of nebulosity in % (0—2100) for varions climatic régions.

Lat. N. Long. E. I xll Xl I 11—V Vi VIl IX—XI
Gdynia 540-5 180-6 65 79 62 57 65
Warszawa 520-2 210-0 68 80 64 62 68
Berlin 520-6 130-4 64 74 61 58 64
Paris 480-8 20-5 60 69 57 52 59
Lyon 450-8 40-8 59 69 59 48 59
Ben Nevis
(Szkocja) 560-8 50-1 84 88 81 84 84
Moskwa 550-8 1 370-6 77 84 72 66 84
Werchojanisk ~ 670-5 1330-9 49 31 45 67 53
Nice 430-7 70-3 41 43 49 30 42
Dubrownik 420-6 180-1 40 50 46 20 43
Malaga 360-7 40-5 32 39 40 13 35
Batawia
(Jawa) 60-2 1060-8 60 75 60 48 58
Phu-Lien
(Tonkin) 200-8 1060-6 70 78 80 69 55

Uwaga: Dane dla zachmurzen, chociaz na ogét wieloletnie, nie mogty
by¢ obliczone dla jednakowego okresu. — The values of nebulosity, mostly
of several years, could not be established for the same period.

stopniem pokrycia nieba. Biorgc rdznice miedzy Warszawg a Gdynia
lub Gdanskiem (w okresie 1930—1937) i miedzy Warszawg a Kiaj-
pedg (w latach 1886—1910), otrzymujemy nastepujace rezultaty:

a) Srednie stopnie zachmurzenia (skala 0—100):
na korzy$¢ Gdyni w pordwnaniu z Warszawg

zima...I, wiosna...2, lato...5, jesien...3, (rok...3)
na korzy$¢ Kilajpedy w poréwnaniu z Warszawg
zima...l, wiosna...6, lato...8, jesien...2 (rok...4)

b) Liczba dni pochmurnych (z zachmurzeniem $rednim
powyzej 8 w skali 0—10 lub 80%):
na korzy$¢ Gdanska w poréwnaniu z Warszawg
zima...O, wiosna...6, lato...9, jesienA...9, (rok...24 dni)
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A wiec Gdansk wykazuje w przeciggu okresu rocznego (prze-
cietnie w ciggu 8 lat od r. 1930 do 1937) 24 dni pochmurnych mniej
niz w Warszawie. Na ogdlng liczbe 134 dni pochmurnych w ciggu
okresu rocznego na wybrzezu koto Gdanska, Sopot, Ortowa Mor-
skiego i Gdyni, mamy nie wiele wiecej niz 20% ogdtu dni (czerwiec 6,
lipiec do wrze$nia po 7 dni) t. j. 27 dni w ciggu tych 4 miesiecy.

Ré6zne dane o zachmurzeniu wybrzeza polskiego beda podane
w osobnym komunikacie.

Na zakonczenie ustepu o zachmurzeniu, zaznaczymy pokrotce,
ze klimat Polski nalezy do typu przejsciowo-morskiego, ktory
panuje niepodzielnie na terytorium Anglii, Francji pétnocnej i $rod-
kowej, Niemiec i przylegtych czesci Skandynawii.

Jak widzimy w tab. V, Paryz a nawet Lyon nie wiele sie
rézni od Warszawy pod wzgledem zachmurzenia, gdyz wszystkie
te miejscowosci nalezg do wspoélnego typu przejsciowo-morskiego
(por. klasyfikacje klimatow kuli ziemskiej w Bibliografii pod nr 10).
Widzimy takze w tab. V, ze w okolicach okotoréwnikowych i mie-
dzyzwrotnikowych o charakterze tropikalnym (Jawa, Indochiny
itd.) spotykamy zachmurzenia bardzo znaczne, nie ustepujace co
do wielkosci w Europie zachodniej i Srodkowej, jednak nalezgce do
zupetnie innego typu klimatycznego. Duzo mniejsze zachmurzenie
ma typ $rédziemnomorski (Riwiery francusko-witoska i dalmatyrska
a zwtaszcza hiszpanska); najmniejsze zachmurzenie na kuli ziemskiej
maja jednakowoz pustynie.

Co do Rosji (klimatyczny typ »skrajny<( klasyfikacji dziesietnej),
to posiada ona zachmurzenie bardzo duze na poéinocy i w nizinie
srodkowej. Syberia wschodnia ma pogodne zimy a pochmurne lata.

W Europie rekord zachmurzenia ma Szkocja i Norwegia pot-
nocna oraz przylegte wyspy na Atlantyku.

Wartosci i sumy natezenia promieniowania stonecznego na wybrzezu
Battyku miedzy Gdynig a Gdanskiem.

Po ogo6lnej dyskusji stosunkow ustonecznienia i zachmurzenia
na wybrzezu polskim Battyku, nalezy pokrdtce rozpatrzy¢ takze
wartosci i sumy natezenia promieniowania stonecznego. Element
aktynometryczny stanowi zasadnicza postawe rozwazan tzw. klimatu
stonecznego danego terytorium, w naszym wypadku polskich wy-
brzezy Battyku. Oczywiscie klimat stoneczny rozpatrujemy tu
w sensie fizycznym a nie astronomicznym.
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Jak sie zdaje, na zajmujacym nas wybrzezu, a w szczeg6lnosci
w Gdansku, nie byty do r. 1920 przeprowadzane pomiary aktyno-
.metryczne a przynajmniej nie znamy w literaturze zadnej regularnej
i wiekszej serii gdanskiej natezenia promieniowania stonecznego.
Dopiero po przytgczeniu terytorium Wolnego Miasta Gdanska do
polskiego obszaru celnego i utworzeniu w porcie gdanskim rozmaitych
urzedow i placéwek polskich, rozwinety sie takze badania odnos$nych
wybrzezy pod wzgledem aktynometrycznym. Autor niniejszego,
w charakterze O6wczesnego dyrektora panstwowej stuzby meteoro-
logicznej w Polsce, zatozyt w potowie 1920 r. Polskie Obserwatorium
Morskie w Nowym Porcie pod Gdanskiem. Pierwszym kierownikiem
tego Obserwatorium bedacego oddzialem morskim Panstwowego
Instytutu Meteorologicznego w Warszawie, byt przedwcze$nie
zgasty L. Lorkiewicz, ktéry petnit stuzbe az do $mierci w r. 1926.
Jego nastepca byt przez pewien czas dr Edward Stenz, zas,
w r. 1927 Obserwatorium w Nowym Porcie zostalo przeniesione
do Gdyni. Od 1920 r. w Nowym Porcie zainstalowana byta seria
aktynometrow, sktadajgca sie z elektrycznego pyrheliometru kom-
pensacyjnego systemu Angstroma aktynometréw Chwolsona i Michel-
sona oraz innych, zwiaszcza typu termoelektrycznego.

Tutaj w Nowym Porcie autor niniejszego wyprobowywat
w czasie periodycznych inspekcji stacji i placowek meteorologicz-
nych na wybrzezu, nowa serie aktynometrow termoelektrycznych
z termoogniwami systemu Molla fabrykacji Zaktadéw Instrumen-
talnych Kipp (Delft), a zwiaszcza rurki pyrheliometryczne, pyrhe-
liografy z galwanometrami samopiszgcymi systemu J. Richard
w Paryzu i wreszcie od 1924 r. solarymetry i solarygrafy. Po prze-
niesieniu Polskiego Obserwatorium Morskiego z Nowego Portu pod
Gdanskiem do nowo zbudowanego portu w Gdyni, takze i ze strony
gdanskiej podjete zostaty kroki ku kontynuowaniu serii aktyno-
metrycznych. Od 1930 r. zostato zainstalowanych we Wrzeszczu szereg
przyrzagdéw aktynometrycznych do pomiaréw bezposrednich i sa-
mopiszacych. Jest rzeczg wazng i chwalebng, ze Gdanskie Obser-
watorium, kontynuujac w ten spos6b serie polska zapoczatkowang
w Nowym Porcie, zainstalowato praktycznie te same metody termo-
elektryczne, ktorg wprowadzit autor niniejszego w Warszawie i na
wybrzezu. Jako receptor termoelektryczny, stuzacy do rejestracji
natezenia promieniowania stonecznego (pyrheliograficznego na po-
wierzchnie prostopadta i solarygraficznego tj. bezposrednio od



stofica i rozproszonego przez atmosfere na poziomg powierzchnig),
zastosowano w Obserwatorium Gdanskim termoogniwa z Delft
wprowadzone do pomiarow aktynometrycznych przez autora.

Ta okoliczno$¢ wielce utatwia pordwnanie serii aktynome-
trycznych z Nowego Portu i Gdyni z materiatami zebranymi w no-
wym obserwatorium pod Wrzeszczem (Danzig-Langfuhr).

Odktadajac blizsze rozwazania stosunkéw aktynometrycznych
na wybrzezu polskim wraz z Gdanskiem do osobnego komu-
nikatu, ograniczymy sie obecnie do paru wytycznych wartosci
obrazujgcych charakter przebiegu promieniowania stonecznego wy-
brzezy polskich w poréwnaniu z Warszawa.

Wspomnimy tutaj przede wszystkim o przebiegu maximalnych
warto$ci natezenia promieniowania stonecznego (Max. Q pyrh.) na
powierzchnie normalng tj. prostopadle ustawiong wzgledem pro-
mieni bezposrednich idgcych ze stonca.

Jest to warto$¢ charakterystyczna w przebiegu wartosci akty-
nometrycznych, gdyz daje pojecie o stopniu przepuszczalnosci
warstw atmosfery dla promieni stonecznych.

Jak wida¢ z tab. VI stosunki co do przepuszczalnosci atmo-
sfery sa dos$¢ jednostajne na nizinach i wybrzezach Europy s$rodko-
wej, a wybrzeze Baltyku w okolicach Gdanska i Gdyni niewiele
tylko sie rozni pod tym wzgledem od Warszawy. Wszedzie wybija
sie w okresie rocznym maximum wiosenne (od marca do maja)
i jesienne (we wrzes$niu) przepuszczalnosci powietrza dla promie-
niowania stonecznego, chociaz maximum jesienne wyrazniej wybija
sie w Warszawie niz na wybrzezu.

Te podwodjne maxima sg niewatpliwie w zwigzku ze zmniej-
szong na wiosne i w jesieni iloscig pary wodnej w atmosferze ziem-
skiej i to nietylko w dolnych ale i w gdérnych warstwach.

Promienie stoneczne, ogrzewajgc wtedy silniej w miare wzno-
szenia sie nad poziomem nie zostajg tak silnie absorbowane przez
pare wodng, jak to ma miejsce w miesigcach letnich.

W koncowych tab. VII i VIII podane sg pokrotce rezultaty
obliczen sum solarymetrycznych, obrazujgcych stopien doptywu
energii promieniowania stonecznego biegnacego bezposrednio od
stonca jak rdéwniez rozproszonego przez cale sklepienie niebieskie
i dochodzacego na cm” poziomej powierzchni ziemi.

Te miesieczne sumy zostaty otrzymane dla Gdyni z pomiaréw
solarymetrycznych, przy czym postugiwano sie pomocniczo w wielu



Tab. VI.
Przebieg Max. Q wedtug warto$ci bezposrednio mierzonych pyrheliometrem
i niezredukowanych.
Highest monthly values (Max. Q pyr.) directiy taken from the pyrheliometric
readings and not reduced. Radiation intensity in gr. cal., min. cm» (norma!
surface).

| n ni 1\ vV VI VII VI IX X X1 X1

1) Nowy Port pod Gdanskiem. Danzig-Neufahrwasser.

Seria Polska (Obserwatorium Morskie P. .M. w Warszawie). Okres: 1920—1927.

Polish Series (Polish Marine Observatory; local marine branch of the Central

Meteorological Institute at Warsaw). Period: 1920—1927.

1-11  1-30 1-35 1-44 1-42 1-40 1-37 1-38 1-38 1-32 1-21 |-00*

Max. Q= 1-44 cal. 7. 1V. 1925 (Measured by the staff of Polish Marine
Observatory; L. Lorkiewicz, chief ob-
server).

2) Sopoty. Seria Gdanska Obserwatorium we Wrzeszczu: Okres 1928/37.
Zoppot. Series of the free city of Dantzig (Danzig-Langfuhr). Period: 1928/37.
1-19 1-33 1-38 1-43 1-44 1-43 1-40 1-41 1-39 1-31 1-19 1-05
Max. 1-44cal. 13. V. 1935 (G. Frischmuth and others).

3) Warszawa. Biuro Meteorologiczne przy Muzeum 1910/18 i Panstw.
Instytutu Met. 1919/30. — Warsaw. Meteor. Bureau 1910/18 and Centr. Met.
Institute of Poland. 1919/30.

1-21  1-42 1-43 1-43 1-42 1-38 1-38 1-40 1-39 1-40 1-34 1-26

Max. 1-43cal. 10. Ill. 1928 (Wt Gorczynski and others).
4) Potsdam. Meteorol. Observat. Period: 1907—1924..

1-30 1-33 1-45 1-44 1-44 1-44 1-37 1-37 1-40 1-39 1-32 1-16
Max. Q-rl-45cal. 19. 111, 1924, (W. Marten).
5) Slutzk near Leningrad. Met. Observ. Period: 1914—1926.

1-09 1-26 1-41 1-43 1-40 141 1-38 1-35 1-34 1-28 1-12 0-96»
Max. Q= 1-43 cal. 8. 1V. 1926. (N. Kalitin).
6) Helsinki. Period: 1922—1930.

0-95 1-14 1-36 1-39 1-39 1-405 1-37 1-35 1-35 1-29 1-00 0-81
Max. Q= 1-405 cal. 5. VI. 1928. (H. Lunelund).

5»
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Tab. VII.

Sumy solarymetryczne (bezposrednio od stofica i rozproszone z nieba) w kg
cal. na cm2 poziomej powierzchni, dla Gdyni, Gdanska i Warszawy.
Solarigraphic totals (directly from the sun and diffusely from the sky) for
Gdynia, Dantzig, Hel (Hela) and Warsaw. Kg. cal. per cm2 horizontal

surface.

a) Gdynia-Port (Obserwatorium Morskie P. 1 M.).—Gdynia, Polish harbour

of Baltic Sea.

1 111w V. VI VIE VI X X XIE Xl
1928 1-4 3-2 79 89 119 .. 139 10-3 7-5 4-1 i 0-9*
1929 1-5 3-3 6-9 9-2 144 1139 12-0 8-9 4-1 1-2 1-0*
1930 1-3 2-6 5-9 89 13-4 . 13T 10-4 6-1 3-9 1-9 0-9*
1931 1-3 21 7-0 9-0 14-8 1 129 10-7 16-54-7 2-0 0-9*
1932 1-7 3-3 6-4 102 119 :¢: 141 130 7-3 3-5 1-9 1-1*
1933 1-2 3-4 6-8 9-5 139 15T i12-0 79 51 1-9 [.I¢
1934 1-5 3-3 5-7 10-6 | 141 112-5 9-0 4-7 2-1 0-7*
1935 1-3 3-2 7-3 114 145 14-0:10-2 6-9 3-4 1-9 0-9*
1936 1-3 2-6 5-6 10-0 119+ .. 13-3 105 7-8 4-1 1-5 1-0*
1937 4 2-6 5-6! 8-6 16-0 j 141 11-8 ;8-1 4-7 1-8 0-8*

b) Wartosci $rednie. — Mean values. 1928—1937.

Gdynia 1-4 3-0 6-5 9-6 13-9 s 13-9 11-3 7-6 4-2 1-8 0-9*

Warsaw 1-4 2-9 6-3 9-2 13-3 . o 12-2 10-4 7T 4-0 1-6 0-9*;

Differ. 0 T <2 4 % 15 g 5 2 2 0

c) Wartosci $rednie. — Mean values. 1932—1937.

Gdynia 1-4 31 6-2 10-1 140 155 141 11-7 7-8 4-3 1-9 0-9*
Dantzig 1-6 31 6-2 10-0 139 . s 141 118 8-0 4-2 1-7 1-0*

Hel 1-4 2-8 6-0 96 139 12 13-7 115 7-2 4-0 1-7 0-9*
Warsaw 1-5 3-0 6-0 9-6 139 ... 12-8 109 7-4 3-9 1-6 1-0*

d) Odchylenia. — Différences. 1932—1937.
(G)=Gdynia, (D)--Dantzig (Gdansk), (H) = Hel (Hela),
(W)= Warszawa (Warsaw).
(0) (D) 2 o) o0 o] T o] o) -1 2 o] Ly p—

(G)-(H) 0 3 2 5 T 3 o4 2 6 3 2 0
G W)—T a4 2 & o g 4 43—

1-X11

86-2
91-2
85-9
87-0
89-8
93-6
95-8
90-3
83-7
92-5

89-6
83-3
6-3

91-0
91-2
87-9
85-8

_02
31
5-2
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miesigcach materiatami heliograficznymi i) odpowiednio przeliczo-
nymi i zastosowanymi dla celéw klimatyczno-aktynometrycznych.

Co do metod obliczania sum solarymetrycznych rdzne szcze-
goty i objasnienia bedg podane przez autora w osobnym komuni-
kacie z cyklu opracowan stosunkéw Kklimatu stonecznego na wy-
brzezu polskim.

Co do Helu, to obserwatorium tamtejsze nie posiada sola-
rygrafu; odnos$ne $rednie zostaly otrzymane z wykazéw heliogra-
ficznycti przeliczonycti wedtug ekwiwalentéw solarymetrycznycti
obliczonych! dla Gdyni.

Co do sum solarymetrycznych dla Gdanska, to $rednie z okresu
1932—1937 zostaty wprost otrzymane z danych przyrzadu samo-
piszacego. W latach ostatnich uzywano w Obserwatorium w Dan-
zig-Langfuhr dla rejestracji receptor solarymetryczny nr 305 wy-
robu firmy Kipp&Zonen w Delft.

Jak to byto juz poprzednio wspomniane solarymetry z Delft
sq stale uzywane w Warszawie i w Gdyni, a takze bylty uzywane
w r. 1927 w Nowym Porcie pod Gdanskiem w polskiej placéwce
meteorologii morskiej.

Z tab. VII wynika, ze sumy solarymetryczne w kaloriach
kilogramowych na cm” poziomej powierzchni ziemi sg w lecie mniej-
sze w Warszawie niz w Gdyni lub Gdansku, ktére to porty niewiele
sie od siebie rdéznig pod wzgledem stosunkow promieniowania sto-
necznego. Deficyt wynosi okoto 6% dla okresu rocznego przy czym
w miesigcach zimowych Warszawa daje prawie to samo co wybrzeze.
Gtdéwne rdéznice na niekorzy$¢ Warszawy wypadajg w czerwcu,
lipcu i sierpniu  przy czym w tych miesiacach ro6znica wynosi
okoto 8%.

Co do po6itwyspu Helskiego, to stosunki ustonecznienia i pro-
mieniowania sg tam mniej korzystne niz dla czesci wybrzeza od

Za pomoc w dostarczeniu materiatdw heliograficznych i aktynome-
trycznych zebranych w Obserwatorium Morskim w Gdyni, wyrazam szczerg
podzieke p. M. Zmijewskiemu, ktéry na wiosne 1938 r. odznaczony zostat przez
Uniwersytet WileAski stopniem magistra za opracowanie stosunkéw dvfuzji
w (jdyni.

Zarazem dziekuje p. Lucji Piskorskiej, asystentce Gabinetu Aktyno-
metrycznego Towarzystwa Naukowego Warszawskiego, za statij pomoc w pra-
cacli aktynometrycznycti na wybrzezu a zwiaszcza za obliczenie wielu tabel
rachunkowych.
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Gdyni poprzez Ortowo Morskie do Gdanska, jednak i Hel korzystnie
sie odbija w poréwnaniu w pétroczu letnim z Warszawg.

W koncowej tab. VIIlI podane jest poréwnawcze zestawienie
stacji polskicti (wraz z Gdanskiem) z paru miejscowos$ciami na
pétnocy Europy oraz na potudniu, zwtaszcza z Niceg na Riwierze
§rodziemnomorskiej oraz na ptaskowyzu meksykanskim, gdzie sta-

Tab. VIII.
Sumy solarymetryczne na poziomg powierzchnie ziemi.
Total amounts of sun and sky radiation. Kg- cal. per cm” of horizontal surface.

Sumy solaryg. Procenty sum rocznych (I XII)
Stacje Qsol(sun and sky) Percentages of the annual totals
Lat. Observing Po6t-  Half-
Stations rocza year: " OTY roku Seasons
I XHi X VE IV-IX X-TH X1 1V V-V i X=X
Kg. cal, em® O Og 0 3 OUgih »o 70
Helsinki 77 0-3 14-2 84 16 4 36 49 11
60-2 Slutzk
59-7  (Leningrad) 69 0-3 11-7 83 17 5 35 49 11
54-6 Hel 87-9 1-4 152 81 19 5-8 33-6 46-0 14-6
544 UMK g1 5 16 156 805 195 58 330
i (Dantzig) - ) - - - - 45-5 152
54-5 Gdynia 91-0 14 155 80-5 195 5-9 33-3 45-4 15-4
52-2 Warszawa ' 85-8 1-5 14-2 80 20 6-4 34-4 44-2 150
1
48-8 Paris 98 20 14-7 75 25 9 33 41 17
43-7 Nice 148 4-8 21-2 71 29 12 29 40 19
19'4 Mexico D. F. 155 111 128 51 49 24 32 23 21
(H= 2 km)

Uwaga:Tylko stacje polskie (wraz zGdanskiem) sa doktadnie poréwnalne,
gdyz sg obliczone dla S$cis$le tego samego okresu: 1932—1937. Poza Polska
okresy sa rézne. Dla Mexico D. F. (Tacubaya) maximum miesigczne przypada
na maj (17-2 kg cal. w r. 1927) w koncu okresu zimowego suszy przed sezonem
letnich deszczéw tropikalnych.

Notice: Only the Polish stations (including Dantzig) are directly com-
parable being calculated for exactiy the same period: 1932—37. For the other
stations beyond Poland frontiers, the values cowld not be calculated for the
period adopted for the Polish stations. As concerns Mexico D. F. (Tacubaya).
The maximum monthly value is 17-2 kg cal. for month of May (1927 year),
just before the rainy season.
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ranieni autora przeprowadzone zostaty obszerne studia (w latach
1926—1928 w Meksyku, a w okresie 1928—1935 w Nicei) nad
klimatem stonecznym.

Na pétrocze letnie (kwiecieA—wrzesien) wypada na nizinach
Polski wtacznie z wybrzezami 80% rocznej sumy Kkalorii; z pozo-
statych 20% na potrocze zimowe wypada zaledwie 2% na grudzien,
miesigc najbardziej deficytowy pod wzgledem ilosci promieniowania.

Za to miesigce potrocza letniego, zwtaszcza od maja do sierpnia
wiacznie dajg na wybrzezu polskim okragto nastepujace procenty:
11% kwiecied, 15% maj, 17% czerwiec, 15% lipiec, 13% sierpien,
9% wrzesien ogo6lnej sumy rocznej. Na p6inocy Europy przewaga
pétrocza letniego jest jeszcze wieksza (80% dla Helsinek), gdy
lato w kierunku ku potudniowi maleje (71% dla Nicei). Jednocze$nie
wzrastajg silnie ku potudniowi sumy promieniowania w zimie,
a zwtaszcza w grudniu.
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Wtadystaw Gorczynski.

The greater insolation of the maritime district of Poland (Dantzig
included) as compared with other poish regions.

(From the Actinometrical Laboratory, Science Society, Warsaw).
SUMMARY.

The Polish text contains an introduction and three chapters:
1) the sunshine conditions of the Polisti littoral (durations of tiours
of brigtit sunstiine and corresponding percentages); 2) ttie mean
cloudiness of stations situated on polisti shtiores witti ttie Hel-pe-
ninsula and ttie tree city of Dantzig; 3) ttie amounts in calories
of solar radiation (sun and sky) on ttie Baltic sliores between ttie
tiarbour of Gdynia and Dantzig.

We find, in Po'isti text, eigtit numerical tables (provided
witti  Englisli subtitles and with explanation in both languages)
with corresponding values for Gdynia, Dantzig, Hel, Warsaw and
some other stations.

Tab. 1. Mean diurnal values (in hours) of the duration of
bright sunshine. Period: 1932—1937.

Tab. Il. Percentages of sunshine during 6 hours (9—15h),

Tab. [IIl. Mean values of sunshine duration (varions periods).

Tab. IV and V. Mean cloudiness in percentages (0—100%).

Tab. VI. Highest monthly values (Max. Q pyr.) of the solar
radiation intensity.

Tab. VII and VIII, Total amounts of sun and sky radiation
in Kg. cal. per cm” of horizontal surface (after solarigraphic records).

From all numerical values, summarized in the tables I—VIII
we deduce:

1) In the summer months (June, July and August) the
sunshine conditions of the Polish littoral accuse a strong prépon-
dérance in comparison with Warsaw and generally with low situated
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stations of Central Roland. During winter tirne, the Polish shores
show practically the same smali values of sunshine duration as
Warsaw (in winter the health-resorts in the Tatra mountains are
the most sunny places in Roland).

2) Mean values of cloudiness, observed on Polish shores are
in full accord with heliographic records.

3) The actinometric measurements show the same results
but enable us, in the same time, to give a more exact numerical
values for the comparison of solar climate between Warsaw and the
both Baltic harbours of Gdynia and Dantzig. As results from the
solarigraphic recoras obtained there, the annual déficit of Warsaw
is in calories of 6% for solar radiation (sun and sky) of horizontal
surface. The chief différences are obtained in summer (June, July
and August show 8% in each month); in winter they are no diffé-
rences between Warsaw and both harbours of Gdynia and Dantzig.

The meteorological data given in this paper, are obtained
from the stations of the Central Meteorological Institute of Roland
in Warsaw.

As concerns the Actinometry, | have at my disposai the
following data:

A) Extensive sériés (1900—1938) of the actinometric data | have
introduced in Warsaw.

B) Actinometric measurements (1920—1927) at Nowy Port
(Danzig-Neufahrwasser) made in the Polish Marine Observatory,
a local marine branch of the Central Meteorological Institute in Warsaw;
in this Observatory 1have introduced already in 1920 (in my quality
of the acting director, in those times, of the Polish Meteorological
Service) the first, so far as 1 know, regular sériés of pyrheliometric
measurements and other solar radiation investigations; my first
collaborator in the harbour of Dantzig was L. Lorkiewicz.

C) The pyrheliometric and solarimetric data and records
obtained in the Marine Observatory in Gdynia (1928—1938) to-
gether with measurements made in the vicinity by the present
author and his collaborators.

D) The actinometric data and records of solar radiation
published by »St. Observatorium Danzig-Langfuhr<( (sériés of the
free city of Dantzig, period: 1931—1937).

It is worth while to note that the Dantzig-Observatory has
adopted for actinometric purposes the termoelectrir method 1 have
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introduced and employed already at Warsaw, Nowy Port (Danzig-
Neufahrwasser) and Gdynia; the observers of the free city of Dantzig
have therefore facilitated my comparisons given in this paper,

In this first paper only few détails could be given on différent
questions and components concerning the solar climate of Poland,
but the present writer intends to publish in the future aseries of
papers concerning the various points and détails of the solar climate
of Polish shores.

Stanistaw Zieleniewski.

O wiwianitach bagiennych nizu polskiego
Przedstawit St. J. Thugutt dnia 22 listopada 1938 r.

Sur les vivianites palustres de la plaine Polonaise

Mémoire présenté par M. St. J. Thugutt a la séance du 22 novembre 1938.

STRESZCZENIE.

Ztoza wiwianitéw bagiennych wystepujg w postaci szaro
niebieskich ziemistych zytek, gniazd i wtragcen w torfach i rudach
zelaznych bagiennych.

Sposdéb tworzenia sie tych ztdz nie jest catkowicie wyja$niony.
Jest wszakze rzeczg pewng, ze procesy sorbcji fizyczno-chemicznej
humusowych komplekséw torfowych, umozliwiajagc koncentracje ze-
laza i posredniczac w wigzaniu sie jego z organicznym kwasem
fosforowym, odgrywajg tu powazng role.

Wiwianit powstaje w niskich temperaturach i w S$rodowisku
uwodnionym. Udziat biorg mikroorganizmy.

Ztoza te nie sg jednorodne. Obok mikrokrystalicznego wi-
wianitu (44—80%) spotykamy tam storfiate szczatki roslinne, do-
mieszki kwarcu, weglany manganu, wapnia i magnezu, rzadko
kiedy zindywidualizowane ro6znorodne koloidalne fosforany zela-
zowe, wodorotlenki zelaza i blizej nieokre$lone zwigzki zelazisto-
krzemianowe.

Nieznany jest nalezycie zwigzek, jaki zachodzi pomiedzy
zmiennoscia sktadu chemicznego wiwianitow a ich wiasnosSciami
fizycznymi. To zagadnienie podjat wiasnie autor.



Prébki badane przez autora pochodzg z torféw okolic Kutna,
z brzegébw rzeczki Ochni i wsi: Wola Dzierlifnska, Wola Tulnicka,
Odolandw, Przygodzice, Zajgczki. Wszystkie prébki ujawnity
ustréj krystaliczny. Wyosobnione przez odptawianie Kkrysztatki
osiggaty diugo$¢ 2 mm. Posta¢ miaty precikow lub klinowatycti
listewek, barwe czarniawg o potysku szklistym lub jedwabistym.
Do pomiarow Kkrysztatly te sie nie nadawaty.

Gesto$¢ oznaczono w czterobromku acetylenowym rozcien-
czonym toluolem, postugujac sie waga Westptiala. Wskutek obec-
nosci wrostkéw wahania byty duze: 2.589 zamiast 2.637—2.678 dla
czystego wiwianitu.

Kat osi optycznych duzy 73*A—90". tuptiwos$¢ wyrazna ,do (010)
i bardzo staba jdo (100). Jednocze$nie widoczne byty dwa rodzaje
spekan ukosnych do stromych piramid. Brunatne wrostki utozone
byty' do spekan ukos$nych. Pleochroizm mocny. Kat znikania
Swiatta na (010) bardzo maty, na (100)—28"—30-50. Ptaszczyzna
osi optycznych ! do ptaszczyzny symetrii. Charakter optyczny
dodatni. Oznaczone w jodku metylenu rozcienczonym benzenem
spoétczynniki zatamania Swiatta zmienne i zalezne od stopnia utle-
nienia zelaza. Naog6t wyzsze niz w normalnych wiwianitach.
Dwojtomno$¢ natomiast nizsza n.,— 0-047—0-059.

Podczas rozcierania barwa ulega zmianie dzieki procesom
utleniania. Réwniez ulegajg zmianie inne wiasnosci fizyczne.

Dla porownania byt zbadany grubokrystaliczny wiwianit
z lbex Mine, Leadville, Colorado: 7(Fe3(P04).,-8H20)e 8Fe2(P04)2"
-fFeA-80H,,0.

W celu analizy odsiano szczatki torfowe, piasek oddzielono
kwasem solnym, czeSci organiczne wodg Kkrdlewska, poczem sto-
piono wiwianit z soda.

W celu oznaczenia zelaza dwuwarto$ciowego, zamiast za-
wodnych metod kolorystycznych, zastosowano metode potencjo-
metryczng, gdyz w ten sposob byto mozliwe doktadne uchwycenie
punktu zwrotnego reakcji chemicznej na drodze pomiaru elektrycz-
nego pomimo obecnosci ciat humusowych. Postugiwano sie metodg
B. Kamienskiego. Jako elektroda wskaznikowa stuzyta ptytka
platynowa, jako elektroda poréwnawcza — drut miedziany zanu-
rzony w roztworze soli miedziowej o okreslonym stalym potencjale
elektrycznym. Do pomiaréw skoku potencjatu stuzyt galwanometr
o czutosci 10 " na jedna podziatke wychylenia skali. Do analizy
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rozpuszczono wiwiaiiit w rozcienczonym kwasie siarkowym na
goraco, w atmosferze bezwodnika kwasu weglowego.

Swoistosci sktadu chemicznego odpowiadaty swoiste wkasnosci
optyczne. W rzedzie domieszek zauwazono: Fe2(P04)2, Ilimonit,
wegiel, wode. Najczystszym okazat sie wiwianit z Przygodzic,
zawierajacy prawie 80% czystego wiwianitu.

Trudng do okreslenia byta rola wody: cze$¢ jej nalezy do
wiwianitu, cze$¢ do limonitu i fosforanu zelazowego, cze$¢ do szczat-
kéw roslinnych, do ciat humusowych, cze$¢ byta wchionigta me-
chanicznie.

Stopniowa dehydratacja wykazata w temperaturze 14%
HgO, potem szybko$¢ dehydratacji malata, dopiero w 160® ulegta
przys$pieszeniu. Kres jej byt w 200° przy stracie 30-96% HgO.

W okazie z Ibex Mine dehydratacja zaczyna sie¢ juz w tempe-
raturze 40® na dobre, w 100® maleje i nie konczy sie nawet w 220®.

W 100® uchodzi 10-8% H20, czyli tyle, ile w wiwianicie nor-
malnym. Jednocze$nie z dehydratacjg zmienia sie barwa i inne
wiasno$ci fizyczne.

Antoni taszkiewicz.

O pirycie i hematycie z Rudek

Komunikat zgtoszony dnia 22 listopada 1938 r.

Sur la pyrite et i'hématite de Rudki (massif de Ste-Croix)

Mémoire présenté a la séance du 22 novembre 1938.

Komunikat ukaze sie w XV tomie »Archiwum Mineralo-
gicznego«.
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