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EJIEKTPUYHI OCOBJINBOCTI B I'PABITALIIMHOMY IIOJII

A. B. Paabe

Kagedpa mexaniru Jvsiscorozo ynisepcumemy

[Iponionyemo yBa3si uurauiB crarrio Auroni Paabe, acucrenra kadenpu mexaniku JIbBiBCbKOro
yHiBepcuTery, sika MaJjia Oytu onyb6iikoBana B “HaykoBux sammckax JIbBiBCcbKOro yHiBepcurery”
1940 poky, ogHAK caMm >KypHAJ APYKOM Tak i He BUAIIOB. ABTOPCHKI TEKCTU Ha MifCTaBi PyKOIUCIB
YKPaIHCHKOIO Ta (PPAHIYy3bKOIO0 MOBAMHU IOJAHO 31 36epexkeHHsaM npaBonucy i crumo. CtarTs Moxke
OyTH I[IKaBOIO fK 3 ICTOPUYHOIO, TaK 1 3 METOIMIHOIO ITOTJISIIY.

PACS number(s): 04.40.Nr, 01.65.4+g

Bimomo. 1mo icHye B3aemMHUIT BIUIMB eJEeKTpOMAr-
HiTHOro i rpasitamiiiHoro moss. 3 Teopii Makcsess—
Eiftnmraiina BUIIMBaIOTH 3aJ1€3KHOCTI WX IIiJIb, 3 OJHOL
CTOPOHU €JIEKTPOMATHITHE TIOJIE € YKePeJOM T'paBiTarliii-
HOTO, 3 APYTOl CTOPOHU METPHKA IPOCTOPY 3MiHsg€ POp-
My PiBHSHB €JIEKTPOMAar"iTHOro 1ojsd. B masjsmiomy Oy-
JIEMO JIOCJIIJIZKYBATU OCTAHHIO 3aJIE2KHICTD Ta BILIUB MET-
PUKHU IIPOCTOPY HA BJIACHY €HEPrifo IyHKTOBOI €JIEKTPHU-
HOI 0COBJIMBOCTI.

Buxonumo 3 piBaarbs Maxkcsesst B mpocropi Pimana

aa\/_gFa6:O7

Jie g — JIeTepMIHAHT |gag| Koedinientis merpuumnol dbop-
Mu mipocTopy. Posrisjaemo craTudHuit BUMa oK 3 cde-
PHYHOIO CHMETpi€lo, Ile 3HAUNTh KON KOeIiIieHTH ¢
He 3aJIe’KHi BiJT 9acy, Ta €IMHOI0 He PIBHOIO HYJIEBI CKJa-
JIOBOIO TeH30pa ejleKTpomartiTHoro noss € F10, rex we-
3aJIeKHe BiJI dacy.

Tomy mio icHye cdepudna cumerpis, NpUITMAEMO Ha-
CTYIIHY MeTPUYIHy (DOPMY IPOCTOPY

SINGULARITES ELECTRIQUES DANS LES
CHAMPS GRAVITIQUES

Antoine Raabe

Dans la note suivande nous allons examiner 'influence
du champs gravitiques sur le champ électromagnétique
d’apres la théorie de Maxwell-Einstein. Nous partons des
équations de Maxwell

a,f=0,1,2,3. (1)

et considérons le cas statique ayant la symmétrie
sphérique, c. t. a. quand les coéfficients g,z sont inde-
pendants du temps et tous les composants du tenseur
électromagnétique F'*? sont nuls, excepté F10 qui est
aussi independent du temps.

Nous employons la métrique suivante

ds® = gooc?dt® + gr1dr? — r? — r?3(d6* + sin? 0 dp?) (2)

TaKHM YHMHOM

et nous avons par conséquent

V=9 = v/—goog11 7 sin 6.

Pisugnasa MakcBesiss MpUBOASITHCA TOMI IO OTHOTO PiB-
HSTHHST

Les équations de Maxwell se réduisent dans le cas exam-
iner & une seule équation

61\/—gF10 =0

SAKOTO PO3B’I3KOM € (PYHKITisI

FlO —

J

dont la solution générale est
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JIe € € CTaJIOI0 IHTerpyBaHHS, K& O3HAaYa€ CHapsJ IIyH-
KTOBOI 0cobsimBOCTI. [HAKIIIE MOYXKEMO HAIIUCATH

FIO _

3 oy Ha npunary dopmy (2), oOHUKEHHST IHIEKCIB
tersopa F*P purmsaarnve

Fio = googi1 F''°

Ha ocHOBI (4), Maemo 3Bimme

€
Fig = 73V " g00g11: (5)

3 1epexoJI0M B HECKIHYEHICTh I'PaBiTalliiiHe I0JIe IPSIMY€
10 HyJis, TOOTO goo — 1, g11 — —1, 1 TOMy ejleKTpudIHe
mone Fig acuMmnrormaHO HabamkaeTbes 10 KymomOoB-
CKOTO.

IMorennian mosst (5) MOXKEMO BU3HAUATH 3 MOMOUIIO
inTerpaJy

(I)(’/‘)Z/ Flodr:

[IpsmoBamHs rpaBiTAIIITHOTO OIS 10 HYJIS IIPH [IEPEX0-
Ji B HECKIHYEHICTDb J1a€ HaM 3012KHICThH TOTO iHTerpaJy.

IlepeitnimMo Tenep 10 MOBHOI €HEPTil eIeKTPOMArHiTHO-
r0 TOJIs

7“2\/ —900911.

ou, dans une autre forme

(4)

Le composant covariant du champ électrique & la forme

Fio = googi1 F'*° (5)

Quand la distance entre le point examiner et la sin-
gularité tend vers l'infini le champ gravitique devient
zéro, c. t. a. goo — 1, g11 — —1, et par conséquent le
champ électrique tend asymptotiquement vers le champ
Coulombien.

Le potential électrostatique est donné par l'intégrale

s/ v —900911 dr (6)

2

Le fait que le champ gravitique tend vers zéro dans l'in-
fini, nous donne la condition suffisante de la convergence
de cette l'intégrale.
Nous considérons,
champ électrique

maintenant, ’énergie totale du

1
= / V=g TOO dT>
I

Jie iHTerpyBaHHe PO3TATa€ThCA 10 HiJiMy mpocTopi, 1'%
€ TEH30D T'YCTOTHU €HEPTil eJIeKTPOMATrHiTHOTO TIOJIs:

out T%g est tenseur de densité de I'énergie-impuls du
champ électromagnétique

1 LV
T(Jtﬂ = Fa’uFBM - Z(SaBFI F/’”’

B crarnynoMy BHIIaJKy MaeMo

T =

Ha ocrosi (4) i (5), omepKumo

T 27

8

Dans le cas statique nous avons

1
51.17101?10.

et d’apres (4) et (5)

1 Ve
Wo=—+/—gF%dr = ///r sin 0v/—goog11 F°Fio dr df dp = / 900911 T, (7)
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Ha ocrosi (6) moxkemo HammcaTu

Nous avons donc d’apres (6)

Wy = %(I)(O). 8)

3 monepeHBOro HAINMO, MO BCI TPOCTOPU CXapaKTe-
pusoBaHi MaTpuuHO©O GopMo (2), B SKUX s Koedi-
IIEHTIB MAEMO oo = — 5.7 HEe MOXKYThb MAaTH BIUIMBY Ha
CTPYKTYPY €JIEKTPOMATHITHOTO MOJIS i ToMy 1 Ha ioro
IIOBHY €HEpTilo, fKa CTAE€ThCHA TOJI HECKIHYEHO BEJINKA,
o/1i6Ho enepril KysiomboBckoro mojist B mpocropi Min-
KoBckoro. Komm merpuka BuOpaHa Tak, IO MOTEHITiSIT
®(r) mog r = 0 He Gyle HECKIHYEHUIA, OIEPKYEMO CKiH-
YeHy MOBHY €HepTiio eJIeKTPUIHOT TOUYKOBOI OCOOTUBOCTI.
[Is1 MeToO/1a TTOJISITA€ B TOMY, IO IICTh JTOOABOYHUX CHUJI B
pocTopi MiHKOBCKOro BUOMPAEMO BiAIIOBIIHO IPOCTOPY
Pimana.

Les résultats obtenus nous conduit a de considerations
suivante. Toutes les éspaces caractérises par les formes
métriques (2), ot les coéfficients satisfont & la condition
goo = —g;, ne peuvent pas influencer la structure du
champ. L’énergie est infini, analogiquement & 1’énergie
Coulombienne dans ’éspace de Minkowski.

Dans le cas ol la métrique est telle que le potentiel
®(r) est fini dans l'origine = 0, nous obtenons I’énergie
finie du champ de singularité ponctuelle. Par conséquent,
nous voyons qu’il est possible d’obtenir I’énergie finie de
I’électron ponctuel choisissant une métrique adéquate de
I’éspace Riemanienne. Ceci vient du fait, qu’on peut sub-
stituer les forces agissantes dans I’éspace de Minkowski
par une métrique diment choisie de 1’éspace de Riemann,
dans lequel nous considérons les phénomene physiques.

ELECTRIC SINGULARITIES IN THE GRAVITATIONAL FIELD

Antoni Raabe
Chair for Mechanics, University of Lviv

We offer to the readers an article by Antoni Raabe, an Assistant of the Chair for Mechanics of the University

of Lviv, which was to be published in the Scientific Notes. ..

of the Lviv University in 1940, however, the journal

never appeared in print (see below). The author’s texts based on the manuscripts in Ukrainian and French
are reproduced with the spelling and style preserved. The article may be of interest from both historical and

methodological point of view.

ANTONI RAABE (1915-1942)

L. Maligranda®!, Ya. G. Prytula?
L Department of Engineering Sciences and Mathematics, Luled University of Technology, Sweden,
lech.maligranda@ltu.se
2 Faculty of Mechanics and Mathematics, Tvan Franko National University of Lviv, Ukraine,
ya.g.prytula@gmail. com

Antoni Raabe (1915-1942) was a Polish theoretical physicist. He studied at the University of
Warsaw (1932-1938) and worked at the Jagiellonian University in Cracow and the Ivan Franko
State University of Lviv. He was killed on 7 September 1942 in Auschwitz. His three papers were

published after the Second World War.

Antoni Raabe was born on 2 May 1915 in Warsaw. In the years 1924-1932 he attended private Wiadystaw Gizycki’s
Gimnazjum for boys in Warsaw and graduated on 28 May 1932. From the autumn 1932 to 1938 he studied at the
Faculty of Mathematics and Natural Sciences of the University of Warsaw. During the first two years he studied
mathematics and then physics. On 27 September 1937 he finished his studies with a master’s degree in physics. His

master thesis described new theories of light.

In the academic year 1938/39 Raabe worked as a volunteer at the Chair of Theoretical Physics of the Jagiellonian
University in Cracow. During the first semester he conducted research on new mechanics of material systems to-
gether with Myron Mathisson (1847-1940) and the second semester he dedicated to the theory of mesons with Jan

Weyssenhoff (1889-1972).
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Raabe himself noticed (cf. [1]) that in 1937 he sent his paper on wave mechanics of material systems of points to
Prof. Louis de Broglie (1892-1987). Moreover, in 1939 he did a paper on geometrization of the theory of mesotron,
part of which was to be published in the autumn of 1939. This work was presented at the theoretical physics seminar
of the Lviv University.

In the last months before the war, he lived in Vilnius and then he came to Lviv. Since January 1940 he was
an assistant at the Chair for Mechanics of the Ivan Franko State University of Lviv, which was headed by Juliusz
Pawel Schauder (1899-1943). In Lviv, Raabe continued his cooperation with Weyssenhoff who worked at the Lviv
Polytechnic Institute at the time. In May 1941, Raabe was admitted to pass his candidate (doctoral) exams in the
theory of relativity, theoretical physics, dialectical and historical materialism, and the German language, which were
supposed to take place in the academic year 1941/42.

In the summer of 1941, following the German occupation of Lviv, he returned to Cracow, together with Weyssenhoff,
where they continued collaborating on the relativistic theory of spin particles and spin fluid, which was a continuation
of Mathisson’s and Weyssenhoff’s work [2, 3]. His three joint papers with Weyssenhoff were presented at a secret
meeting of physicists in Warsaw in 1942, but could not be published during the German occupation. They appeared
after the war:

[W46] J. W. Weyssenhoff, (1) Relativistic dynamics of spin-fluids and spin-particles; (2) Relativistic dynamics of
spin-particles moving with the velocity of light, Nature 157 766-767 (1946). Collaboration with A. Raabe is
mentioned in the footnote.

[WRA47a] J. W. Weyssenhoff, A. Raabe, Relativistic dynamics of spin-fluids and spin-particles, Acta Phys. Polon. 9,
7-18 (1947).

[WRATb] J. W. Weyssenhoff, A. Raabe, Relativistic dynamics of spin-particles moving with the velocity of light,
Acta Phys. Polon. 9, 19-25 (1947).

The results of these works, especially from [WR47a], were later on cited by many authors [4, see especially p. 46].
In the summer of 1942, Raabe was arrested and sent to the Auschwitz concentration camp (now Oswiecim), where
he was murdered on 7 September 1942.

Jan Weyssenhoff has written (in the footnotes of his paper [WR47a|, p. 7):

* The main contents of the paper [WR47a] and the next one [WR47b], as well as most of the results of the three
following, were a subject of a lecture at a secret meeting of physicists at Prof. Piertkowski home in Warsaw, October
1942.

** Mr. Raabe was a highly gifted young physicist with whom I outlined in all its main features the contents of this
paper and the next one in 1940/41 in Lwow. We tried to pursue our work in 1942 in Cracow, but unfortunately in
June 1942 Mr. Raabe fell victim of a man-hunt in the streets of Cracow; he died four months later in the German
concentration camp of Oswiecim [Auschwitz].

In 1940, the 9th volume of Studia Mathematica and the journal Naukovi Zapysky (The Scientific Notes) of the
Faculty of Physics and Mathematics were being prepared for publication. So far, Naukovi Zapysky were not published.
Recently, the list of articles has been found, but the articles seem to have been lost. Fortunately, by now some of
them have been found by the authors of this note, among them there was also A. Raabe’s article [5]. It was written
in French and Ukrainian.

At present, the authors prepare an article on the scientific research and papers of mathematicians and physicists
from the Lviv University which were ready for publication in the years 1940-1941.

[1] Personal portfolio of Antoni Raabe, Lviv University Archive, Repository 119, Desc. 1, Case 560; contains the curriculum
vitae in Polish date 29 December 1939 (2 pages) and autobiography in Russian of 25 July 1940 (2 pages).

[2] B. Sredniawa, Kwart. Hist. Nauk. Tech. 24, 759 (1979).

[3] B. Sredniawa, in Studies in the History of General Relativity, edited by J. Eisenstaedt, A. J. Kox (Springer, 1992), p. 400.

[4] L. Maligranda, J. G. Prytula, Wiad. Mat. 49, 29 (2013).

[5] A. Raabe, Scientific Notes of the Faculty of Physics and Mathematics, Ivan Franko State University of Lviv, 147-150 (1940)
[in Ukrainian, did not appear in print; published preceding this note as: A. Raabe, J. Phys. Stud. 18, 2997 (2014)].
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