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1. Elekiromagnetische Wellen an dielekivischen

von D Hondroes und P, Dehye,

Yor kurzem hat der eine von unsly die fir Jar Zostande-
kommen von Wellen an leitenden Drihten (Einzeldrabi) not-
wendigen Bedingungen genaner untersuchi., Ts zeigte sich,
dafl neben dem gewdhnlich beghachieten von nmerfald
herechneten Typus?), welcher dort Haupiwelle genaant wurde,
im allpemeinen noch auder co (Nobeowellen) miglich siad,
deren Fortpflanzungsgeschwindigkeit in lberwisgendew Mube
vom Drsbimaterial selbst bestimmt witd — {m Gezensatz zu
den Hanptwellen, deren Higenschaften durch das umgebende
Dielektrikum. badingt werden, Fir die Beohashtung spielen
diese Nebenwellen indessen, wie dort niher ansgefilirt wird,
keina Lelle, da sie aul auberordentlich knrze Wegstrecken
bis zu einem nomerklichen Betrage abgedimpft werden. Die
Dampfang wird bewirkt durch die im leitznden Drahie eni-
wickeite Joulesche Wirme, die beim Nebenwellentrpus he-
gonders grob ist, da das Feld im Iopern des Drahtes koinen
Bkineffekt zeigt. Unter diesen Umstinden schien es une von
Interesse, aueh den Full eines dielektrischen Druhies niher
zn verfolgon, bei dem die obige Ursache der Ddamplong weg-
fails und fur den also die Existenz der Nebenwellen mit heoh.
achtharer Intensitiat wohl von vornherein erwartet werden darf.
Tatsichlich zeigh dis Diskussion der betreffenden Formeln,
daB =olche Wellen miglich sind, vnd zwar allgemein in un-
eudlicher Zahl, Thre Fortpflunzungsgeschwindigkeit schwankt
je nach der erregenden Schwingungszahl rwischen der fir das
anBere Mediom und der fir das Drahtmaterial charakteristiachea.
In der Nibe des ersten Greazfalles nimmi dus Feld mit zu-

13 In ]Ic-:u'} ro8, Diga. Minehen, auch Ann. J. Phya 30, p. 305, 1904,
o ' Rommerfel d. Ph:.’-'sk 6Y. . 238, 1894,
Annshe Aoy Puyeik, IV. Folg ) w




even met him before I went to Goéttinge

{Munich?]. He told me, "Sie sind ein Esel. Kommen sie in
Sommerfeld's Vorlesung.” You can stay away again if you
don't like it, but come and hear it. | said | had no reason to
go, 1 wanted to be a mathematician.
Well, he told me | was an ass, so finally |1 gave way and |
went to Sommerfeld’s lecture on hydro-dynamics. This was
the two hour lecture in the short summer semester, | think
from the very first lecture this captured me entirely. You see
sSommerfeld had this beautiful way of not assuming
anything. | had not done mechanics, not even point
mechanics. And | went straightaway to hydro-dynamics:
And | had no idea of vectors, | had never heard of vectors:
And Sommerfeld developed the whole vector algebra,
scalar product, vector product, and so on, and that vecto

alysis, in conjunction with the hydro-dynamic conceg
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On Selective Catalysis

By GEORGE-MARIA SCHWAB AND ELLY ScHW.

Introduction
One of the best means of investigating the fac-
tors determining the fitness of a certain catalyst
for a given gas reaction, is the observation of rela-
tive selectivity in simultaneous reactions of one
reactant. The best known example is the con-
currence of dehydration and dehydrogenation,
e. g., in the reactions
CiH( + H:0

CH,CHO + H:

cation

CO + H: O

HCOOH
CO: + H: {d)

It is well known that metals and zinc oxide cat-
alyze predominantly the dehydrogenations (b)
and (d), whereas other oxides, e. g., alumina, are
predominantly dehydration catalysts, accelerat-
ing (a) and (c). Sabatier,! on the ground of his
purely chemical theory of intermediate com-
pounds, considered selectivity as an intrinsic
chemical property of the catalyst substance, and
derived from his output measurements, series of
chemical substances, extending from pure dehy-
drogenators through catalysts of a relative se-
lectivity to pure dehydrators. But soon it was
recognized that besides the chemical nature of the
catalyst, its mode of preparation influences the
direction of its action. Thus, Adkins,? by study-
ing oxides originating from different compounds,
came to the opinion that materials with large
pores tend to split off hydrogen, and those with
fine pores, water vapor. His findings have been
interpreted differently by Taylor,® and Adkins
himself later modified his views by the considera-
tion of additional factors.

The application of modern catalytic kinetics to
the problem involves the determination of the
frequency factors and activation energies of both
reactions on one catalyst, and their comparison.
In this way, Hinshelwood* showed that in the case
of formic acid on glass, the difference of the acti-
vation energies is much greater than would be ex-
pected from the ratio of the two velocities. This
made it probable that the two reactions take place
on different parts of the active surface independ-
ently. Rideal and Hoover,* working with ethanol
on a partly selective thoria catalyst, showed that
the dehydrogenation has the smaller activation

(1) P. Sabatier, “Catalysis in Organic Chemistry,” Leipzig, 1027,

(2) H. Adkins, THis JoumNaL, &4, 2175 fI.

(3) H. S. Taylor, “Coll. Sympos. Monogr.," 4, 19 (1926).

(4) C. N. Hioshelwood, H. Hartley and B. Topley, Proc. Roy.
Soc. (Londow), A100, 575 (1922).

(8) G. 1. Hoover and E. K. Rideal, Tris Jounvac, 49, 104, 116
(e2n.

AGALLIDIS

energy, and that it is selectively poisoned by wa-
ter and chloroform and selectively reduced by in-
creasing the pressure. They thus established the
view of separate partial surfaces for each reaction.

Nevertheless, it remained astonishing that in so
numerous cases, in spite of great differences of the
activation energies, the ratio of the two velocities
is not far from unity, 7. e, that the factor
exp(Ag/RT), resulting from that difference and
amounting to several orders of magnitude, is so
often compensated by the ratio of the partial sur-
faces for each reaction. This difficulty is greatly
reduced by the newer finding, obtained in this and
many other laboratories, that the frequency factor
is by no means a universal constant, as assumed by
Hinshelwood, but is in turn a function of the ac-
tivation energy. Let the velocity of dehydrogena-
tion be

ky = kone /BT
and of the dehydration
ke = kowe tw/RT
then, the selectivity is measured by
Fn/kn = kow/kon €=(8w =~ SR)/AT
Now, it has been shown® that
Ros = aemn/t
and
kow = aete/t (3)
a and  being constants, k sometimes depending on
the preparation temperature of the catalyst, but
not being greatly variable. Thus, we obtain
ko/ky = elow = @)/ X ¢~ (0w = n)/AT 6)

At the temperature T = Ji/R, the selectivity be-
comes unity, in spite of the difference in the activa-
tion energy, and at the (usually not very distant)
temperature of actual observation, it will, conse-
quently, not be so far away from unity, as would
be expected on ground of a universal value of k.

Of course, equations (4) and (5) are rough ap-
proximations, but, from this point of view, the
coexistence of relative selectivity and of widely
different activation energies is understandable
without the assumption of widely different specific
surface areas. This involves the possibility that
the variations in selectivity actually observed with
different catalysts, are not so much a matter of the
activation energy, 1. e., of the chemical character
of the catalyst, as supposed by Sabatier, as they
are a matter of secondary variations of the other
constants involved, # and a. Especially ¢ in
equations (4) and (3) need not be a constant but
contains the extent of the partial surface area ac-
tive for each of the reactions.

(8) G.-M. Schwah and N. Theophilides, J. Phye, Chem., 80, 427
(1946)
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Professor F.Jolliot,

6 avenue Le Ndtre 11 Angust 1847

Antony (Seine)

Dear Professor Joliot, S : fsaiaien.

tay I introduce to you a Greek friend of mine,
Achilleus Papapetrou, who was, up to his diemissal by the present
G:euk Government, Professor of Physics at the Polytechnicum in
Athens.

; Pa 2 s Who 18 now 41 , graduated in Athens in 1930
as electrical engineer, but he soon found that his choice lay with

Physics. He came to me to Stuttgart in 1934 for post-graduate
work, This resulted in a mixed experimental and theoretical thesis
on the eonditions for dendritic growth of erystals with which I was
much pleased. In this, and in later work with me and with Dr.HSnl
in stuttgart Papapetrou clearly stood out as a mature physicist

of great ability, tenacity, and clarity of thought.

After a period of waiting for Papapetrou, and of politieal
wrangling for the Faculty, the Athens Polytechnic succeeded' to push
Papapetrou through to the chair of Physics. Some of his students,
whom I happened to meet, gave me a very enthusiastic report on his
lectures on modern Physics.

Early in 1945 Papapetrou's official duties were suspended
by the Government, and in September 1946, together with 16 other
pmfeisgm of the University, he was dismissed for ‘antinational!
activities,

It wae possible to offer him a first s and now a second year
of recovery and of study at the Institute for Advanced Studies in
Dublin. He has been doing valuable work there and read two papers
at the Royal Irish Academy,

With the continuation of the present régime in Greece
a return of Papapetrou to Greece is not possible. He will have to
find a living elsewhere. France would, I believe, be a better country
for him than Gt.Britain, by reason of a closer general spiritual
and cultural relationship. On the other hand, Papapesrou is the
kind of man who could offer valuable services to France, be it in
connecticn with experimental, and even semi-technical research,
be it by work of a more academic character.

It is for this reason that I suggested Papapetrou should try
to see you when spending a month in Paris. This would give you the

rgonal
rtunity of forming your own opinion. From my purely pe
nggt of ge' I hate to see a man of Papapetrou's abiu:t:sof
frustrated by political adversities; it seems such a wa

hunan work and happiness.
Believe me, dear Professor Joliot,
Yours sincerely

PePe Ewalds







Erwin Schroedinger (1887-1961)




Institute for Advance Studies, Dublin



17.18.47

~ Professor L. Rosenfeld,

" Department of Physics,
The University,
-Manchester.

Donr Professor Rosenfeld,

Dr. A. Papapetrou from -Athens, who has been with us at

_this Institute since autumn 1946 end has worked here meinly -
on the theory of gravitation and unified field theories, will
,' come to the end of his second year with us in September 1948.

% Since a continuation of scholaships for more than two
ears is contemplated at our Institute only in very excep=-
ional cases, Dr. Papapetrou 13 now looking around to find .

, place to go to next autumm. In the emergency situation .
}he world is in at present, he would be ready to take up any
osition fro wm;ch he is suned. be n. teaching. . nuarch or

‘e Papapotrou has publiohed important 'ork in the‘Proc.

o r.Acad. during his stay here. He 13 sending you an off-
int’ of his first peper published here, in 'hich he discovered
very genersl type of exact solution of Einstein's theory of-
gravitation, connected with an arbitrary electrostatic field. -

-He has then studied the non-symmeiric and affine generaliza-
“tions, working out special solution. In his last paper (sent
t0 the Physicel Review) he has shown that under very general

A8 umptions ‘there is no static solution. withput ningularities.

Be is a  very reliable worker ‘and an extremely pleasant
eague snd companion. I should be very gled indeed if you
Wcould think of some vacancy ror which Dr. Papapetron might apply.

Hoping that you and your family feel well in. your new
nntroundings. 1 am, with kindest regardn,

Yours very sincerely,

£.S.




Nature 168, 40 - 41 (07 July 1951)

The Point-Charge in the Non-symmetric Field Theory
A. PAPAPETROU & E. SCHRODINGER

Physical Laboratories, University, Manchester 13.
Dublin Institute for Advanced Studies, 64—65 Merrion Square, Dublin.

GAGANBIHARI BANDYOPADHYAY'S remark?! about one of the spherically symmetric static solutions, that were given in a paper by one of
us?, is interesting, but it has not the meaning this author attributes to it. This solution cannot possibly refer to an electric charge at the
centre, but only—if to anything electromagnetic—to a magnetic charge, that is, to an isolated magnetic pole. Indeed, the one
component to which the six-vector is reduced in this solution is radial and is labelled by the indices 1 (referring to the radial direction)
and 4 (referring to time). Now, in contrast to the conventional labelling, the present theory has to identify the electric field with the
three components of the six-vector that do not include the index 4 (if the skew part of g, is to represent electromagnetism). The reason
is that the theory definitely yields one and only one set of four Maxwellian vacuum equations. This set has to enunciate the vanishing of
the magnetic four-current, not of the electric one; and this imperatively demands the association of labels indicated above. We may add
that the necessity to reverse the convention is very satisfactory and is, in itself, likely to strengthen our confidence in the new theory.
Indeed, very good reasons for reversing the conventional association were pointed out by Einstein3 long ago and repeated by one of

us* since.

1. Nature, 167, 648 (1951). | Article |

2. Papapetrou, A. , Proc. Roy. Irish Acad., 51 (A), 163 (1947).

3. Sitz. Her. d. Preuss. Akad., 414 (1925).

4. Schrodinger, E. , Nature, 153, 572 (1944); Proc. Roy. Irish Acad., 51 (A), 215 (1948).
5."Meaning of Relativity", Appendix Il (1950).

6. Canad. J. Math., 2, 427 (1950).


http://www.nature.com/doifinder/10.1038/167648a0
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9th Mey 1951

A. Papapetrou,
The Physicel Leboratories,
The University,
Manchester 13.

Dear Papapetrou,

Thank you very much for your letter, snd the typescript
of your intended answer.

No, I do not like it. This is & very general question
that interests many people - is there or is there not a sol-
ution for a charged mass-point in that new theory? It is
not & “specialist's affair’. The answer ought to be under-
standable to one who will not bother to find out what v = O
W £ 0 etc. means. Also, the association of indices (14) -

5) must not be based on the authority of Professor Einstein,
but on resson. What I object to most in your draft is the
last sentence. The whole is not far from giving the impress-
ion of a men, caught out in an inconsistency and trying to
save his soul somehow, pointing to recognized suthorities.

I am enclosing & counter-proposal. t 1 a4 as
signed by you and me. you will
i alone I am only anxious
non-special-
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Pers . Abt.Th./Te.

lvertretex

im Hause

Professor
Hery

Fersonal=

ien als Solm
2 Flisebeth Konropaladis
€ in Perres.
lkssclule und an-
>8, Angcliliessend bis zum Jehre
ax. der Technischen Hochschule
Studiw dem Ttel Mipl.-Ing,
i8 Honate zum allge~

ieses

Von 1932 bie 1954 wey ich als t an der
Technischen Hocl ! itig. Demach bis zum Jehre 1935
promovierte ich » theoretische Phyeik der Techni-
Hochschule Stuttgart und scliloss mit dem I, rew,tech. ab,
T in der Technischen

send to war ich Asmis

an der Techni 1 ]
Hihr it o 1940-1944; wurde
2 Stigkelt auf Grund der hery-
nisse eingeschrinit, Wihren

patriotischen gi

tzungemacht v
Hacht o
rend der d schen Besetzung vorlauf

sohen Organisatio-
Ende 1944, nach-
tten, wurde ich

ich engen Kontaki

Professoren griech * Universitéten meiner
hoben; im Jahre 1946 wurde dam g
ich guf Grund ein blin/Irlend,
for idvanced St 1 & iven, Dort bligh
und war ab 1948 in Menchest: I ikalisches

versitaty,
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Meeting of the Secretary of Central Commuttee,
January 4th, 1952, :

,, Appointment of t u from England to
the GDR: The Ge structed to contact
Prof.Dr. A. Papa g

ommittee,

August 28th
,,Move of Prof. D
of Prof.Dr. Achilles ife from England to
the GDR and his employmen ¢ Academy of Sciences and
the Humboldt-University of Berlin 1s accepted.

e GDR: The move
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I K oonns oarentg) « W Macke (oxespxx) « A, PAPAPETROU (BERLIN)

BEDIGIERT UND BEARBEITET VON

W. FRANK (WIEN)

VEB DEUTSCHER VERLAG DER WISSENSCHAFTEN - BERLIN
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KResearch on 1heory or General xelativity and
Gravitation following the tradition of Einstein

- Participation in the solar ech
the Svedish Island of O
- Outlining of qualifi
- Textbook ,,Spezie
Deutscher Verlag d
Berlin(East) 1955

- Foundation of a Re
field, which had a stro
development of mathematic oretical
physics in the GDR, 1n particular in relativit
and gravitational physics, and with Hans
Jirgen Treder (1928-2006) and Georg

Dautcourt (¥*1935)ac his most known <tuiden

§ expedition of the Academy to







Bexlin, den 1. duld 1961 DEUTSCHE AKADEMIE DER WISSENSCHAFTEN ZU BERLIN
ECI’I‘!’] INSTITUT FCR REINE M HEMATIK
dexr Deul schen 4 4 ok s ’ LIN W den 15+ Dezember 1961

Zn
2 Herm
B & ! n S
Bexliin Professor
= A ! Dre ke Papapetron
Otto~insokke
inm Hense

Hochverghrier
Sehr verehrter Herr Kollege Pepapetrou!

“uf perstnlichen Crinden sehe ich mich su der Zntscheifung im Bade des Jahres 1961 werden Sie nech lengjéhriger Ttigkelt auf Ihven eigemen
Vunsch von Thren Pflichten als Mitarbeitor des Institutes fiir Reine Hathematil
der Deutachen Akademie der Wissemachelten zu Be: 2 entbuaden, Damit verliert
davern mub ich deshalb mein Dienstverhilinis zur Dewtsohen des Institut und insbesondere euch sein Direktorium eln Mitglied, das sich bed
allen Mitarbeitern des Institutes ganz besonderer Wertschiitsung und Sympathie
erfreute, Nicht wemiger hart als der Verlust eines hervorragenden Menschen triffi

gezwongen Berlin gegen Ende dieses Jahree au vedassen. HWit grofem

tadenmle der Vissenschafton zu Berlin gemfigs srtiicel 1) ‘moines
inzelvertrages zum 31, Degember o1 digens E T eines intemational emgeschenen Wissenschaftlers.

Thren Forschungen enf dém Gobiet der allgemeinen Relativitéitstheoric haben
£ - he schine Erfolge van grofer wissenschaf tlicker Bedeutumg
MY en Ausdruck voraiiglicher Hechachtung
s o 23 s So komnton Sie in den letzten Jehren durch Thre Arbelt tiber perdodische Grevi-
Thr sehr ergedbener tationafeldor und iber globele Bigeschaften von Riemenn-Binsteinachen Riumen
rel zentrele Probleme der Gravitationstheorie bedeutend fSrderns Die Prage der
ges, A. Papapetirou b .
2 und der Blgenschaften der Cravitationsvellen und dus Binstcinsche Teile

chenprogramm, Hervorgehoben sel mur Ihr Beweis der Nichtaxistenz von zeitliche

periodischen Crevitationsfeldern mit asymptotischer Minkowsici-Geometrie,

Ty Wir alle sind uns Mler darifber, daf weder der Physiker noch der Mensch Papspetrou
(/ 0/ &% 7 N a
Y L AATrS 3 in mseren Mnstitut su exsetzen sein wird, Gleichwohl wirdigen wnd verstehen wir
p > 1 n Al ex 7 Ok
Tl ,[44,51 Pl bR aber die Griinde, die Sic bewogen, uns zu verlessen, Wir wilnschen Iimen fiir dio
den vielen schon vorhendenen wissenschaftlichen Erfolgen wedters neus
is des Institutes denke ic] on herzlichst fiir all die wertvolle
y dde sie an ilm in langen Jehren vorbildlich peleistet haben,
ARt
o besten Vinsche begleiten Sie und Thrc verehrte Frou Gemshlin auf

e el o B e e
)
“n ’lQ.ixél‘, g,_:".\-‘u_ﬂ’ ;

Thr

28 7_) (55 7«»4/6(, ;
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Gen Relativ Gravit(2014) 46: 1677
DOI 10.1007/510714-014-1677-3

RESEARCH ARTICLE

Mathisson—Papapetrou Equations as Condi
for the Compatibility of General Relativity
and Continuum Physics

W. Muschik - H.-H. von Borzeszkowski

Abstract Incontinuum physi presupposed that general-relativistic balance equa-
tions are valid which are created from the Lorentz-covariant ones by application of the
equivalence principle. Consequently, the question arises, ak e general-
covariant balances compatible with Einstein’s field equations, if no Lagrangian is avail-
able. The compatibility conditions are derived by performing a modified Belinfante—
Rosenfeld symmetrization for the non-symmetric and not divergence-free general-
relativistic energy-momentum tensor of continuum physics. The procedure results in
the Mathisson-Papapetrou equations.

Keywords Mathisson—Papapetrou equations - Fluid dynamics

In many s, considerations in general-relativi

physics are not based on a matter Lagrangian. Therefore, one cannot derive a sym-
metric energy-momentum tensor via a variation of a general-covariant Lagrang
with regard to the metric, where this tensor, as a consequence

tions, would be divergence-free. Furthermore, because of the missing Lagrangian, it
is not possible to start out with a canonical energy-momentum tensor constructed and
symmetrized in the Minkowski space~time and afterwards lifted to the Riemannian
space—time. Rather, it is presupposed that general-relativistic balance equations have to
be introduced which are created from the Lorentz-covariant ones by application of the
equivalence principle. Herewith, due to the existence of spin and external sources and

Berlin, Hardenbe

e-mail: borzeszk ailbox.w-berlin.de: borzeszk @itp.physik.tu-berlin.de

W. Muschik
e-mail: muschik@physik.w-berlin.de
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Research on Theory of

General Relativity and

Gravitation followti

in particular:

- Search for exact
Einstein‘s field eq

- Problem of Spinning
Relativistic Theory

- Shock Waves /
Gravitational Waves
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Festschrift Honoring Achille Papapetrou on the
Occasion of His Retirement

EDITED BY ALAN HELD and JOHN MADORE




ABnva - totE;

uvll

LéxpL

opY




—_— —

Emitipog Aldaktwp ZOE-EKIA
1987







i .vr*._tl'g. T —
vl N'Q*WMMQ":C" M o w““mmmm'-n-.-— e o '
oot 3P ‘.'u.\-‘up.“vw.o- w.s};‘,-.";'\\n. § 'i-"“- s L e

= A R o Ve N 3 o e »"-." .p"‘,'*."-:'-" . 5 - s W :'l.‘.“ - ,v:"'c A‘\q‘« :
’ ! . Sl AN At Y L L e’ . Y\
5 S ag N i\ SHS y . N . ' g \
’ : '. . » - ‘.,' . ' >, a“’. . i J 2 - : ; : : .
: 1 L . E a : . : L% : . 3 .
! ) PG LA TR P E ! P NN A L 5 Peten A [ ‘3 ) :
b i, ) . 4 N | At Al : - NA AU L Ay N A 5 .J,
. f fol 1‘, N 2 .l\‘ f'n‘..'-'-"a" : :““ ,h"\ J ol ] \’ 4 A
J 0 ’ “ G OF LAWHEE (e ‘.‘.' PSR T L ) 1 T { 4 |
Yo o 3 NN | Fak ' PO S -
' ) - l" "5 v A . (3 Y ) J \ W d Yre¥ N . ) ! v
'y g ’ ' ’ ’ | 4 "A..a " | BN Al A ".‘ t 3 ) ' !
L ' g l‘  # N i 2 M l’ ." } : "\. L
! 1 ! SO ) |
| : : | A\l Ll
: a g .



TTLYPEG OO TO VEQDTEPX X POVI
Evaprrijp poijpocree vy Doorkopelypparnic Tyols




TTUYYPEG ATO TOX VEQITEPX X POVIX
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