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1. Constantine Georgiev Fotinov’s Archive. Vol-
ume 1. Greek Correspondence. Reading of the 
manuscripts, translation in Bulgarian, comment 
and preface Nadya Danova. Sofia, Gutenberg, 
2004, 976 pages and a CD available. 
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The publications of the sources 
of Balkan history are part of 
the released works of the In-

stitute of Balkan Studies including 
the volume with the correspondence 
in Greek language of the great fig-
ure of the Bulgarian Enlightenment 
Constantine Fotinov (1785–1858) 
by Nadya Danova. Fotinov belonged 
to the first generation of secular in-
tellectuals who had established the 
complex and contradictory course of 
the Bulgarian society to reach to the 
Modern Age. He was the founder of 
the first Bulgarian periodical “Lyu-
boslovie” (1842–1846), he was also 
a teacher-innovator, a publisher of 
books that marked the modernizing 
processes in the Bulgarian cultural 

life. Fotinov translated the Bible 
to modern Bulgarian and he was a 
teacher in French in the French Con-
sulate in Smyrna and also an ordinary 
Balkan merchant working in the big 
Anatolian harbour of Smyrna. He 
was one of the personalities who best 
expressed the processes of formation 
and consolidation of the Bulgar-
ian identity, using fruitfully Greek 
language and literature and, in the 
middle of the 19th century, turning 
out of their influence. The published 
volume includes the materials in 
Greek from the archive of Constan-
tine Fotinov kept in the Scientific 
Archives in the Bulgarian Academy 

of Sciences (fund No 13 K). The fund 
includes 410 letters, sent to Constan-
tine Fotinov from 87 different corre-
spondents in the period of 1824-1857 
and 56 letters written by Fotinov. 
Eight of the letters are in Bulgarian 
with Greek letters and two of them 
in frangochiotika which means: in 
Greek with Latin letters. In the rendi-
tion of the Greek text the publisher 
sticks to the original document abid-
ing by the spelling of the authors. 
The letters are published in Greek 
and in Bulgarian translation. Each 
letter is provided by archeographic 
notes and historical comment. The 
volume includes name, geographical 
and object-topic indexes in Bulgar-
ian and Greek. An index with names 
written in Latin characters and a list 
of the sources and bibliography are 
supplied. The edition is provided by 
a CD on which all the original mate-
rials are scanned.  The preface is in 
Bulgarian and Greek: it presents the 
history of the archive, the methods 
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Experimentally, the potential difference between the 
irradiated sample and the common electric ground 
of the system was measured. An important feature 

of the SPCE is its significant dependence on the specific 
properties of the irradiated sample. This fact reveals vast 
opportunities for rapid and contactless analysis of solids, 
liquids and gases. In contrast to other similar effects, the 
SPCE is characteristic of all kinds of solids and this makes 
it very interesting from scientific as well as from practical 
point of view. 

The applications experimentally tested by us up to now are: 
► By this method one can obtain valuable information 

about the irradiated solid surfaces, namely about the pres-
ence of mechanical defects and imperfections, impurities 
and surface states, surface electrical characteristics such as 
a type of conductivity, etc. One can trace the shape of the 
produced surface structures, including by ion implantation. 
In fig. 1 is shown the result from scanning a GaP plate as an 
example. The plate was cut perpendicularly to the direction 
of crystal growth. The plate under test was a round wafer 
with diameter d=43 cm. A part of the crystal surface with 
dimensions 21×29 mm, including the central area, was 
scanned with a step of 1 mm. It is known that during the 
crystal growth, more impurities would be accumulated in 

the region close to the central axis. As it can be seen from 
Fig. 1, there is a sharp increase in the SPCE voltage in the 
central region of the plate. The distribution of impurities, 
investigated by other methods corresponds to the zone of 
stronger signal, visible in Fig. 1.

►Remote retrieval of information on a solid object and 
its displacement.

► Another field of applications is the gas, vapor and liq-
uid sensors development on the basis of SPCE. The method 
provides information on fluids and processes taking place 
therein. For example, it is possible to monitor the octane 
factor of gasoline, impurities in liquids, the concentration 
of gases. 

► Construct a level-meter indicating the level of a 
liquid without moving parts.  

► Our experiments showed that one can monitor the 
deposition of materials from solution. For example, such a 
change was observed when CaCO3 was deposited on a metal 
surface from water.

► Up to now we have showed experimentally that it 
is possible to make express contactless chemical compo-
sition test of samples, for example counterfeit coins – the 
detector could 
be designed rel-
atively econom-
ically and small 
in size, so as to 
be installed in 
any coin-oper-
ated machine. 
In addition to 
the protection of 
the national cur-
rency, the SPCE 
may find many 

Investigating solids, 
liquids and gases 
by Surface Photo-Charge 
Effect (SPCE)

of approach in the book and the content of the materi-
als included in the issue. Major problems of the Balkan 
history, contained in the published letters, are revealed 
here: the intellectual life of Bulgarians, the history of 
the ideas in the Balkans, the history of the Balkan book, 
Bulgarian-Greek relations, trade exchange, everyday life. 
The published correspondence adds new details to the 
biography of very significant Bulgarian intellectuals such 
as Constantine Fotinov, Georgi Rakovski, Ivan Bogorov, 
Alexander Exarch, Ivan Seliminski. The published ma-
terials contribute to reconstruct the image of the Balkan 
merchant – a very important figure in the transition to the 
Modern Age in the Balkans.

2. Christian philosophers in Byzantium 5th–11th cen-
tury. Dionysios Areopagites, Ioannes Itales, Michael 

Psellos. Translation from Greek, introductory study and 
comments Nikolay Tz. Kochev. Sofia, University Press St. 
Kliment Ohridski, 2005, 240 pages.

T he book Christian philosophers in Byzantium 
5th–11th century is a significant contribution to the 
study of the Christian philosophy in the Orthodox 

world. This scientific field is an important one for scien-
tists of medieval philosophy and theology. Nowadays in 
Bulgaria it draws the attention of some of the philoso-
phers, not the attention of the theologians who seem to 
find it unattractive field of science. One of the advantages 
of the published book is that its author is well acquainted 
with Christian philosophy and theology, and is fluent in 
Greek. That is why this book in Balkan studies is valuable 
both for philosophers and theologians. 

Fig. 1. Results from scanning a GaP plate
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Active remote-sensing methods and instruments 
(radars, lidars, sodars, and sonars) are a power-
ful tool for vast-scale investigation and control of 

atmosphere, ocean and earth. These systems are mainly 
based on the so-called lidar principle consisting in time-
to-range resolved detection of the backscattering-due 
radiative returns from the probed object irradiated by 
narrow-beam pulsed radiation. The main goal of the lidar 
investigations is to determine the line-of-sight (LOS) dis-
tribution of the physical characteristics of the medium on 
the basis of the detected return-signal profiles. By scan-
ning the LOS, one can obtain 3D (tomographic) images 
of the object.

In 2006, a group of scientists from the Institute of 
Electronics and the Institute for Nuclear Research and 
Nuclear Energy at the Bulgarian Academy of Sciences 
proposed and developed the theoretical basis of a new 
type of lidar, called GRAYDAR (Gamma RAY Detec-
tion And Ranging) (Fig. 1), for gamma-ray single-sided 
sensing and tomography of dense optically-opaque me-
dia. The essential element here is the use of spontaneous 
electron-positron annihilation for producing two gamma 
photons of well-known energy simultaneously emitted 
in opposite directions. One of the photons is directed to 
the investigated object and the other is used for generat-
ing a start light pulse. The corresponding backscattered 
Compton photon produces a stop light pulse. On the basis 
of the time-difference between the received backscattered 
photon and the start pulse one can determine the range be-

Gamma-ray lidar for sensing dense 
optically-opaque media
Assoc. Prof. Tanja Dreischuh, PhD
Prof. Dimitar Stoyanov, DSc, PhD
Assoc. Prof. Ljuan Gurdev, PhD

Institute of Electronics 
1784 Sofia, 72 Tsarigradsko shosse Blvd. 

Assoc. Prof. Christo Protochristov, PhD

Institute for Nuclear Research and Nuclear Energy
1784 Sofia, 72 Tsarigradsko shosse Blvd. 

tween the emitter and the scattering volume in the object. 
The once-only backscattered, signal photons should be 
selected by using energy discrimination, narrow-enough 
angle of acceptance and time-coincidence techniques. 

The method proposed has significant advantages over 
other techniques, allowing simultaneous and unambigu-
ous determination, with controllable accuracy and resolu-
tion, of the distributions of the extinction and Compton 
backscattering coefficients within an object of interest 
and as a final result – the distribution inside the object 
of different ingredients and their mass densities. It was 
shown analytically and by computer simulations that the 
method enables one to accurately determine the pres-
ence, the disposition, the shape, and the kind of differ-
ent homogeneous ingredients, cavities and flaws within 
one-material surroundings with uniform or non-uniform 
density distribution, as well as to determine the density 
distribution within one-material objects. 

The idea of GRAYDAR sensing would have various 
applications in the field of defectoscopy and industrial 
tomography for non-destructive investigation of objects 
accessible from only one side, i.e. flying apparatus, nu-
clear reactors and other vast-scale industrial apparatus. 
The possibilities of single-sided gamma-ray tomography 
to detect different homogeneous ingredients in homoge-
neous and inhomogeneous surroundings are demonstrated 
by simulating the procedure of lateral scanning the LOS 
to obtain a 2D image (section) of the probed objects. As 

Fig. 1. Block-scheme of the gamma-ray lidar (GRAYDAR) for sensing dense media

other applications. For example, various types of absorb-
ing filters for gases and liquids can be monitored to deter-
mine when they need to be replaced. Test of drinking wa-
ter from the public water distribution system or that dis-
tributed to an army in field operations is technically fea-
sible. Very often when making special details in industry, 
it is important to know if there are changes in the chemi-
cal composition of the material from which they are being 

made. At present such control on every separate detail is 
not usually done. The offered method can also be applied 
to such purposes.

► The above effect can be applied for registration of 
specific reactions and processes taking place in milk. We 
propose a technique for instantaneous detection without 
consumables of inhibitors in milk. We suggest possible 
methods for quality control of milk and other foods.
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an example, in Fig. 2 we present the 
result from sensing an aluminium 
bar containing a Fe enclosure and air 
cavities. It is seen that all the flaws 
are well distinguishable and the pres-
ence of several ones along one LOS 
does not lead to any noticeable mask-
ing effect. 

Another important application of 
the method is related to the detection 
of buried plastic landmines. Despite 
the great efforts of the international 
community for clearing the mine-
fields, more than 20 000 people are 
killed annually by these weapons. Ap-
proximately 110 million mines, result 
from past war conflicts, are scattered 
in more than 90 countries. The most 
prevalent method of demining uses 
metal detectors, that is unambigu-
ous, dangerous and ineffective on the 
plastic mines. Therefore developing 

Fig. 2. 2D (tomographic) return-signal image 
of an aluminium object containing Fe 
enclosure and air cavities 

new methods of reliable landmine de-
tection is of great importance. It was 
shown that the gamma-ray lidar is a 
quite suitable for this purpose (Fig. 3) 
and allows one to find, localize, iden-
tify and image plastic landmines with 
density contrast down to 5 %, buried 
in a homogeneous soil at depths to 
20 cm, with spatial resolution of 1 to 
10 mm. Results from simulating the 
procedure of lateral scan of LOS to 
obtain a 2D image of a mine buried in 
depth of 5 cm in soil are presented in 
Fig. 4. It is seen that the mine shape 
is well distinguishable. Rms error in 
the determination of the extinction 
coefficient (<5 %) is high enough 
for unambiguously identifying the 
explosive. 

The investigations performed show 
that the gamma-ray radar (GRAYDAR) 
can be widely applied for non-destruc-

Fig. 4. Model (a) and recovered (b) 2D extinction image (vertical section) of a mine buried in soil at 5 cm depth

Fig. 3. Scheme for landmine detection by GRAYDAR

tive material examination in industry, 
detection of landmines and explo-
sives, investigation of archeological 
artifacts and so on. Preliminary ex-
periments are forthcoming to reveal 
the peculiarities of the main stages 
of the measuring process and to opti-
mize the corresponding experimental 
units.
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