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rimental ph)’Sical departments (Experimental Ph)’SiCSd“’1889,_Astronom

_ 1892, Atomic Physics - 1919 Meteorology - 192.0» an Fec.hmc?l physics
_ 1939), and five mathematical department's (High analysis, Differentia|
and integral calculus, High algebra, Analytical geometry, and Analyticy|

mechanics) on the end of the period (195_0). | |
Analytical mechanics is the first theoretical course in physics (1891). Mik-

hail Momchilow, DI Spiridon Ganew, and Ivan T..zenotjf were heads of the
department of analytical mechanics. M. Momch119w introduced the first
course in Analytical Mechanics and read lectures in two university terms
(1891 - 1892). After that Dr. Spiridon Ganew (12.04.1869 - 01.11.1961) was
lecturer (1893), and associate professor (01.09.1897). He started courses:
Mathematical theory of heat (1897/8), Mechanics of the systems (1901/2),
Thermodynamics (1904/5), Dynamical equations, theory of gravitation
(1906/7) and Theory of Newton potential (1908/9). He had no scientific
interests and left the University (01.03.1911). Head of the department and
the first Professor of analytical mechanics became Ivan Tzenoff (1914 -
1958) [7].

Theoretical physics was of great importance to university education on
physics in Bulgaria. Common specialty “Mathematics and physics” was
established in the beginning, During the next 30 years, physicists and
mathematicians had one syllabus. Department of “mathematical physics
and analytical mechanics” have been written in the law of the University
i1 1904 for the first time. Independent department of mathematical phy-
sics has been written down in the law five years later (1909). Separation
between physics and mathematics is started with lectures on mathemati-
cal physics and syllabus for physicists (1921), and finished with scientific
council on physics for Ph.D. educations (1932 - 1933) [8].

Georgi Maneff created the department of theoretical physics [9-10].
He was assistant (01.09.1919), associate (21.04.1921), extraordinary
(27.04.1925), and full Professor (13.07.1935). As soon as the name of the de-
partment has been changed from “mathematical physics” to “theoretical
physics” (1924) dramatic elections for the head of the department were

conducted three times (1929, 1932, 1935) [11]. Georgl Maneff introdu-
ced many courses: “Theoretical physics (mechanics, thermodynamics,
optics, electricity and magnetism)” (02,02.1922 = 1943/4), “Vector cal-
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” (1923/4 ~ 1934/5; 1938/9 - 1943/4), i il

g 1937/8), “Theory of relativity” (1922 - 1923) ‘t‘;ﬁSor-ca]cU
0929—-1930%‘“2uaﬂfurltheory (1931/2-—1941/2L'{ka;2;2;the
= (1935 - 1?3€>?, Electron theory” (1936/7 - 1942/3) “He mec'ha._
and atomistics (989 = 1949), and “Theory of heat., kir’letic at hradlah_
o (1939/40 - 1941/2). He initiated seminar on the theOritti ecfry of
5icS (1927 - 1928). Raschco Z?ycoff, Emil Djakow, Dr. Nikolay Ka CE phy-

Dr. Assen Datzeff were his assistants. Georgi Maneff had beera dacheff

the Faculty 626 1927 and 1930 - 1931), rector of the Univer:it ef‘“ i
_1937) and minister of the education (January 24, 1938 - Novem)g 1936
1938). Victimized after the World War II (28.11.1944) he did not rets:nlfh
the University Up to the end of his life [12]. in
scientific results of Georgi Maneff have been forgotten in Bulgaria du-
ring the second half of 20 centiry [13]. We find the principle of Maneff in
the textbook on celestial mechanics, written by Hagihara (v. 2, part1,1975)
[14]. The model of Maneff has been used in the 90 years of the twentieth

century [15] to calculate orbits of satellites [16]. Conference, dedicated to
field of Maneff, was organized in Bulgaria after that [17].

some theoretical publications, archive funds of the University and the
syllabus are the sources for present investigation. The goal of this work is
to show some theoretical results in the field of physics, obtained in Bul-

garia during the first half of 20 century, and especially the Maneff's ideas
for gravitation force.
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22.2 Theoretical Specialization

Bulgarian physicists and mathematicians from the Sofia University made

research i : : . 17 ation abroad. They studied
rch in physics theoretically after specializatio ST

postgraduate (6), Ph.D. (13) and postdoctoral (4) programs in R
theoretical physics (5), astronomy (5), analytical mechanics (5), PY

chemi . St oads The CIBDET
emistry (3) and meteorology (2) in Bulgaria and a rle 1). Yordan Ke-

in the brackets show number of Bulgarian students (Tab e Zaycoff,
vachev, Nicola Stoyanow, Ivan Tzenoff, Georgl i






.2 University sent five Bulgarian physicists to ey

;;t:iCs abroad. .One of them.graduated Ph.D. on phs)i‘:;a(lgz; etrklleDortetical
The first Bulgarian students in theoretical physics (Nicola Sto ana zeff),
Georgi Maneff) admitted to study at the University of Toulouseybef(())w ar;ld
world War First. The next Bulgarian students (Dr. Assen Datzeff S E‘;t. e
oY Christov) chose to study theoretical physics in Paris during the 321;

2ars of 20 century. German theoretical physics centers in Gottingen and
gerlin educated one person (Raschco Zaycoff) in 20th years of 20 centurr1

Analytical mechanics studied four assistant Professors from the Soﬁyg;
University in the Universities of Liege (Dr. Spiridon Ganew), Paris (Ivan
Tzenoff), Munich (Dr. G. Bradistilov) and Géttingen (Dr. B. Dolapchieff).
Three of them graduated Ph.D. Astronomy studied abroad four assistant
professors from the Sofia University in Paris (Y. Kovachev, Dr. Kyrill Po-
poff), potsdam (Y. Kovachev), Leipzig (Dr. V. Hristow), Munich, Géttingen,
and Berlin (Dr. Nicola Boneff). Three of them graduated Ph.D. Physical
chemistry graduated on the German universities in Berlin, and Breslau
(Wroclaw now) two students from Bulgaria (Dr. Ivan N. Stranski and Dr. R.
Kaischew). Dr. Stayco Staycow and Dr. L. Krastanow specialized meteoro-
logy in Berlin.

Four theoretical scientists from the Sofia University (Dr. Kyrill Popoff,
Dr. Ivan N, Stranski, Dr. R. Kaischew, and Dr. L. Krastanow) changed their
research fields in postdoctoral specialization on physics.

22.3 Theoretical Results

Sofia University physicists and mathematicians obtained new sci.entiflc
results in the fields of mathematical and theoretical physics (ballistics, 8¢
odesy, analytical mechanics, astronomy, physical chemistry, meteorology,
and classical dynamics). e
Two Bulgarian scientists worked theoretically in the field of Ph}’ Sl
road. Dr. Tvan N, Stranski had leader’s positions as & scientist in Russwi
B o (151 1544), and Berlin (1944 - 1963 RSCACCED
coff worked theory of nuclear particles in the Factories Faw il Berlin
- 1944),
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Bulgarian Results in Mathematical Physics

22.3.1

Dr. Kyrill Atanasoff Popoff (03.05.188¢ - 01
studied celestial mechanic under leadership of
zelinger (1849 — 1924) in Munich 5 monthg (1 906;1810
Gottingen Kyrill Popoff studied theory ang pract.i n
of passage instruments, and Poancare theory of pecre
turbations. He worked in meridian offjce i Nic-
(1907) and wrote down Ph.D. study in SOI‘bonnz
(1907 - 1910). Under leadership of Andoae, he inves.
tigated “Movement of 108 Hekuba One particulay

case in the problem of three bodies” (1912). Dr. Kyrill Popoff became asso-
ciate (01.10.1914), extraordinary (01.08.1920), full Professor (01.04.1929)
and head of the department of differential and integral calculus at the
Sofia University. Latter on, he worked in Berlin in the field of ballistics
with R. von Mizes (1920), and lectured courses on external ballistics in the
Universities of Paris and Berlin (1925). Dr. Kyrill Popoff used mathemati-
cal methods to solve physical problems up to the end of his life. In the aria
of internal and external ballistics, he investigated gunfire during the
World War First. Took attention to magnetism on the ground and resis-
tance of the air he improved precision of shooting vastly. French Academy
of Sciences awarded Dr. Kyrill Popoff for results in ballistics with premium
“Montion” (1926). Dr. Kyrill Popoff investigated planetary orbits (1920)
too. The last field of his investigations was non-reversible thermodyna-
mics [19, p. 573-578].

Yordan Kovachev (26.10.1875 - 05.07.1934) studied high geodesy in
Paris (1906 - 1908) and specialized in Potsdam Institute of Geodesy six
months (1909). He became head of mathematical geography department
at the Sofia University (1917 - 1934). Y. Kovachev investigated motion of
Earth poles (1903), disturbances of atmosphere caused by Earth rotation
(1906), reasons of magnetic perturbations (1906), accuracy of Russian g&
odetic measurements in Bulgaria 1877 - 1878 (1909), the Earth crust strtu®
ture, and variations of the force of Earth attraction [20].

Dr. Vladimir Kirilow Hristow (05.12.1902 - 28.02.1979) studied astr”

nomy in Leipzig. He investigated orbits of comets 1896 in his Ph.D: thesis

-05.1966)
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(1925), He headed ast.ronomical division ofMilitary Geographical :
1925 - 1948). studying the theory of coordinates in Geodpeslca Institute

the reference ellipsoid [19, p. 755-762]. y he defined

2232 Bulgarian Results in Analytical Mechanics

Ivan Tzenoff (02.01.1883 - 19.09.1967) specialised
analytical mechanics in Paris (1911 - 1913) Retsfr
ning to Bulgaria ilitati ' :
perg“Move r%l < 2? 1\n/\lol‘t(;tt(iamhabll1.tat10n research pa-

: g solid, heavy, homoge-
nous body in case of Lagrange” and took the
department of analytical mechanics (01.10.1914).
Ivan Tzenoff decided equation for solids with a mo-
ving point called holonomic systems using Lagrange
equations. He solved successfully problem of non-
holonomic systems (motion around moving center). The equations for
non-holonomic systems are called first Tzenov's equations now. He recei-
ved three new equations later, called second Tzenoff's equations. Ivan
Tzenoff was elected to member of the Bulgarian Academy of Sciences
(1929) [19, p. 789-792].

Dr. Georgi Bradistilov studied analytical mechanics in Munich and re-
ceived his doctorate in 1938. He described the external shape of crystals
by non-linear theory of vibrations [19, p. 84-87]. Dr. Blagovest Dolapchieff
specialized hydro and aero dynamics in GOttingen (1935 - 1937), and Bu-
dapest (1942 - 1943). Returning to Bulgaria he defended Ph.D. thesis “Con-
tribution to the stabilization of Kdrman vortex streets” and became Doc-

tor of Mathematics (1937) [19, p. 211-214]:

E

22.3.3 Bulgarian Results in Astronomy

. . my at
Dr. Nicola Boneff Ivanoff (11.07.1898 - 18.06.1979) Stu.dl_ed gs.triﬁz In};ti-
the Sorbonne in Paris two years (1924 - 1926). He §P€C‘a¥‘Z§ 1tr(1) ate from
fute of Geodesy in Potsdam (1926 - 1928) and received his ¢°°
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the University of Berlin (1927). The topic of his dissertation was .
al of Neumann and retrograde satellites of Jupiter ntj
nd Saturn”. He became chairman of the depart-
ment of astronomy at the Sofia University (1928
_1966). Dr. Nicola Boneff examined gravitational
law in relative theory and problem of Bertrand
(1934), as well as one Euclid extension universe
(ll85) andmsots considerations  about
Heisenberg’s principles of causality and undefi-
niteness. He modified Laplace hypothesis for So-
Jar system creation. Using Neumann potential,
he analyzed problem of eccentricity, structure
and evolution the rings of Saturn. Dr. Nicola Boneff examined the number
and distribution of the craters on the Moon and he determined that the
big craters had volcanic origin [19, p. 66-69].

Dr. M. Malcheva wrote Ph.D. thesis under leadership of Professor Nicola
Boneff (1946 - 1949). In celestial mechanics, she investigated determinati-

on of meridian direction and some related problems.

22.3.4 Bulgarian Results in Physical Chemistry

Dr. Ivan Nikoloff Stranski (21.12.1896 -
18.06.1979) studied medicine in the University
of Vienna (1917 - 1918) and chemistry in Sofia
(1918 - 1922). He was Ph.D. students on physics
in Berlin under leadership of Pawl Gunter. Dis
sertation theme was Roentgen spectral analysis
(1925). Dr. Ivan N. Stranski created the depart-
ment of physical chemistry at the Sofia Univer-
sity (1925 - 1941). He became associate (1929),
extraordinary (1929), and full Professor (1937)
Rockefeller's foundation granted him t0 have
postdoctoral specialization in the Institute of Physical Chemistry at the
High Technical School in Berlin under leadership of Professor Maks Fol
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30). Dr. Ivan N. Stranski created molecular kinetic the
gasv/. -
mer(

He explained crystallization processes, and togeth
owth. B ined eppitaxial growth of ionic crystal

ory of crystal
er with Dr,

S. Model, called
Krastarlo

w-Stranski, describe precipitation of univalent jonic crystals on
Kfasltantoionic crystal pad. He defined velocity of the growth from satiati-
pivalen

on [21]

Dr. Rostislaw Kaischew (29.02.1908 - 18.11.2002)
studied physics in Breslau with Rockefeller's schol-
arship (1930). Director of his Ph.D. study on physics
was Professor Fransis Sayman. His dissertation the-
sis examined thermal properties of fluid and solid
helium (1932). Dr. R. Kaischew had specialization on
physical chemistry under leadership of Dr. Ivan N,
Stranski and became head of the department of
physical chemistry at the Sofia University (1941 -
1962). Dr. R. Kaischew found connection bf&twee-n
sharp, structure and molecular forces; bulﬂt I;al-
_ Stranski model for layer crystal growth; and gave connection elt—
b dimensional crystal formation and spiral growth of the crystals.
‘];’ee; 1I:(‘vr:fsclilr(il\z generalized Wolf theorem about equilibrium state of crys-
nR.
Ealsl, gz?“vr\ltcl)llf?;:ilsls}rllek;:)s,eand developed thermodynqmics and l;;r;e_t;g;]of
elizciro-crystallization and electrolyte crystal formation [19, p.

22.3.5 Bulgarian Results in Meteorology

dent in Berlin (1908
: o Staycow (23.10.1882 - 03'11'19‘1‘5) ey Bulgarian cli-
]—)I;9§;§):;here ge s prepared T e Corll;crﬁsgr?; tt}?e ingitation to
matology - temperature distribution” (191‘1)(-1 & Dr. Stayco Staycow Te-
work in the Meteorological Institute of .Pots. 'am’rticles Juring his short
turned to Bulgaria and published 25 saentlf}c e;SearCh. He investiga.ted
life. Climatology has been the main field of his ;rtu rbations, and optical
vertical temperature gradient, atmospheric P

, te book
: e ht He 1S WIro
phenomena in high atmosphere at the time of twilig
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for Bulgarian seismography” about earth
art

B.C. up to 1884. The model for meteorologi Quakes o,
gi

“Building material
cal cell,

our lands from 282
d by him, is in us€ up to now.
omir Krastanow (5 Ll PUs 08.05.1977) obtained f

ed first pj

sofia University (1938). Professor
ki was scientific head of the theme

“Growth of ionic crystals one on
fter that, Dr. L. Krastanow has
been sent to specialise meteorology in the Geo-
physical Institute of Leipzig and in the Geophysi-
cal Observatory of wilsdruff near Dresden (1940).
Dr. L. Krastanow held posts: an associate profes-
sor (1946), a professor of meteorology (1951), |
and the President of the Bulgarian Academy o%
Sciences (1962 - 1968). In the field of physics of
the clouds he investigated condensation centers, water ph
agd atmospheric turbulence. In a micro physics é)f the ch()) a(lise R
blished quantitative law for the liquefaction and crystal ;'oi:zrhe hfa:hesta-
of the ice

[19, p. 352-355].

propose

pr. Lub
physics at the
[van N. Strans
of dissertation
top of other”. A

D.in

22.3.6 Bulgarian Results in Theoretical Physics

Nico :
iola stsaio Al 4 R Higher school ofof
1901). He received sck?slter ;'degree in the University of Toulouse (1899 -
years (03.01.1904 - olarship to study theoretical physics in Toulouse 2
16.01.1906), but prefer to see astronomy [22].
Raschco Zaycoff (10.12.1901 - 25.11.1982) started o
learn in the Military College in Austria (1914). Latter
B h,e chosed civil education on mathematics and
Physncs, and studied courses of David Hilbert, Emy
Néter, Max Born in the University of Gottingen (1922
- 1923), and courses, lectured by Max von Laue
(14.03.1879 - 18.04 19205(;.10.1879 - 24041960), and Abe” Einstel
e at the University of Berlin (1923 - 1924). Rasche®
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irst Bulgarian scholarship studerlxt of
me firs assisted to Professor Grotriap
1928)-;?1 N&esbabelsberg (1927). Raschc
Atory Sec‘Orl | general relativity, umfl_ed field t
ﬂbs‘;ir‘:’e dimensloni935). He worked on applied math
chanics (19285 on natural philosophy [23]. i i
me s tiCs)’ an Assen Datzeff (14.02.1911 — 12..02.1994 stu 1e.
cal S8 N O ui de Broil’s leadership in Sorbone, Paris
fumder L293g) where he obtained Ph.D. in physics
L _I Buléaria, he solved many theoretical pro-
(1938)'. nthe field of quantum theory, potential bar.-
4 plers 1}110 ry of solid bodies, classical heat conducti-
ri’i;«’siatncf (I)Dr)o,blem of Stephan [19, p. 187-190].
vity,

Humboldy's found-
n the Astrophysica]
O Zaycoff investiga-
heory, and quantum
ematics (mathemati-

- beca
Lol bec
:tai);n 192>

dent in the Sofia
tgraduate stu . ,

, istov became I sis Peren’s
Christo Yankov C:E:d 8 months specialization lund.er ;rearvlV idin
aria,
iversity (19:81€:nne Paris (1938 - 1939)& Igalz;lifs and gravity, energy
i ip in S0 : . f electro-dy 5]
ke._zilderSI’llI:’1 . equations o . ies 19 m 773 775];
 articles about unlfoﬁ'rilicg and laws of classical physics [
. ary pnysics,

in contempor

Qo s e

~ 22.4 “Reaction” Theory

b-
15.01.1884 - 15.07.1965) 0 d

Georgi ot tlvlll?jnif}fe(oretical physics, ?ni;Nuolf)lze
tained grant to s f); Eofessor L. Bouasse‘lrl1 attention
under leadership 01 4), We will give a speag Sl
one year (1913 = 191 I .N[aneff- He accepte tleI‘ and ap-
 to theory of Ge(t):tgiox; around movable;:; and gravi-
force caused ro ibe electricity, magne ood theoretical
plied it Sa fﬁf;} provided the same &

tation. His

lativity. PR,
roximation as general reic theory about M aptfaename
i son his “substantia dynaT ction theory is t
rgi Maneff presents 211] o s
[24A, 20 (1924) p. 1
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we allow to give. We shall accept exteﬁdclzd reglction' principle ... gction and req.
tion for matter and energy. Mathemat'lca RIEPGL ow;r theér)’ 1S the same g

the theory of relativity: s .systems L L ec}]lun./a <lznt klnematica“y, are not
equal dynamically and ph)’sl'ca”}’ .. We acc.:ept sp ;”Cﬂ 5}’"'1"19'”}' of the Univer.
se. Gravitation in our theory il for'ce and independent gravztatz.on field. Rotatiop
is very important, when we investigated movement ?f the bodies in gravitatioy
field. We use imaginary force in our exte.nded mech'an.lc§ [24A,'20 (1924) p. 1 67,
Our presentation is different from relatlv'e thgory in initial principles and terms,
our method is different. Einstein’s solution is particular case of our substantig]

solution . [24A, 27 (1931)815 i 355-397]. '
Some reviewers evaluated positively Maneff’s scientific results, notwith.

standing severe remarks (1925 - 1935).

petar Pentchew (18.01.1873 - 19.03.1956) Extraordinary Professor on
Radioactivity and experimental physics wrote that “Maneff give new ang
abstract principle about inertial energy. Initiation the problem is a credit” [25,
Sheet 40 Back (1925)].

Dr. Nicola Obreshkoff (06.03.1896 — 11.08.1963), Professor and head of
the high algebra department comparing G. Maneff’s and A. Einstein’s the-
ories wrote: “Mr Maneff obtain, v = cV2 > c that all bodies moved uniformly with
one and same velocity ... Mr Maneff ... gets that the mass depends on direction. For
radial mass, he writes : = [26, Sheet 20-21 Back (1930)]. About Mercury, he
approximated relation Emm = — —F... that is correct strictly about circular motion,
but not in case of parabola or hyperbole” [26, Sheet 23-24 (1930)]. Dr. Nicola
Boneff wrote that Maneff “reached two very important astronomical effects ..
satisfactory interpretation of and special case of expanded universe [26, Sheet 123
(1932)]. About effect of spectral displacement, Maneff writes that can only fixed,
not measured it, because experimental evidences are modifying in wide borders”
[27, Sheet 84-88 (1935)]. Ivan Tzenoff wrote that Maneff [24A, 20 (1924) 1,
p. 167] “gives parallel between substantial and structural point of view for gravi
t(‘ztion [26, Sheet 88-88 Back (1932)]. Maneff reach important differential equd-
tion about displacement of the perihelion of planets [26, Sheet 108 Back (1932))
Therefore, with equation (29) he solves simultaneously two effects: displacement
7 perihelion and spectral lines [26, Sheet 87 (1932)]. Law of the mass is correct
but in the case when the center of Sun moves and its mass is variable [26, Sheet

84 Back (1932)]. Dr. Kyrill Popoff thought, that Maneff's papers conll

n, = m,e
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410: 66 (1930) 572-576; 67 (1931) 135-137; 69 (1931) 428-430, g,
338-340: 84 (1933) 264-267; C) Zeitschrift fiir Astrophysik €
128-137; 193-197; D) Annalen der Physik, 7 (1930) 650-660.

(1933) ‘
(1933)

[24] Maneff, G., A) Annuaire de L'Universite de Sofia, Faculte Physico‘M
thematique, 20 (1924) p. 121; p. 141; p. 167; 27 (1931) P. 355.397, a-
Gravitation et le Principe de L‘Egalite de L‘Action et de |, Rea,ct' La
Comptes Rendus, Paris, 178 (1924) p. 2}59; La gravitatiop et le pri:‘?,
pe de l‘egalite de l'action et de la rfeacFlon, 179 (1924) p, 9: Lo Pring‘
pe de la Moindre Action et la Gravitation, 190 (1930) P- 963; L'Eney i
electromagnetique dans le champ de Gravitation, 199 (1930) B lliloe-

La Gravitation et L'Energie au Zero, 190 (1930) P. 1374; syy le depl :
cement du perihelie de Mercure, 199 (1934) p, 1376 5y les effets ;

la theorie de la relativite, 200 (1935) p. 215; C) Die Gravitatiop un:l
das Prinzip von Wirkung und Gegenwirkung, Zeitschrift fyy Physik
31 (1925) s. 786; Uber die Einwande von A. H. Bucherer und die pe.
merkungen von K. Popoff zu meiner Arbeit: Die Gravitation ynq s
Prinzip von Wirkung und Gegenwirkung, 33 (1925) s 28; Die Grayj.
tation und die speziellen Gravitationsfelder der Relativitatstheory
48 (1928) s. 141; Uber die Schwarzschildsche Gleichung der allgemei:
nen Relativitatstheorie, 56 (1929) s. 421; D) Die Masse der Feldenergie
und die Gravitation, Astronomische Nachrichten 236 (1929) 5664, 5.
401; E) Die Energiemasse und der Elektrizitatshaushalt der Erde, Ter-
restrial Magnetizm und Atmospherie Electricites, Baltimore (1929)
s. 225; Zur Elektrizitatshaushalt der Erde, 35 (1930) s, 50; F) Uber das
Kosmologische Problem der Relativitatstheorie, Zeitschrift fur Ast.
rophysics, 4 (1932) s. 231; Uber die Welt in Ausdehnung, 4 (1932) s,

241,
[25] Central State Archives, Sofia, Fund 994k, Register 13, Archival Units

D,
[26] Central State Archives, Sofia, Fund 994k, Register 13, Archival Units

28.
[27] Central State Archives, Sofia, Fund 994k, Register 13, Archival Units
30.
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