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BCRODIN, L. F.

-

. L. F. BORODIN, "Cn the construction of correcting codcs with various bases, !
Scientific Session Devoted to MRadio Day", May, 1956, Trudrezervizdat, Moscow,
¥ Sep. 5B

Methods are analyzed for constructing systematic correcting codes with an aw?
basis by adding supplementary (checking) symbols, which are the result of the
operation F3(x) on m-informational symbols, to each combination of the original code
k . The concept is introduced of the function F#(x), conjugate to F ;(x) , which is
used to detect and correct errors by the checking numbers method. It is shown that
a combination of a correcting code can be considered as a systemof n=m e k
comparisons modulo a , containing a unknowns. Methods are presented of detecting

and correcting errors by the unknown solutions method and by the method of solving
comparison systems,
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_ BORODIN, L,¥.; ZOTOVA, Ye.N,

Parameters of transmission systems for discrets messages.

Nauch.dokl.vys.shkoly: radiotekh. 1 elektron,nn.1:27-36 'S8,
(MIRA 12:1)

1. Institut radiotekhniki 1 elektroniki AN SSSR,
{(Information theory)
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BORODIN, L.F.

One regular method for developing correcting codes. Hauch,dokl,

vys.shkoly; radiotekh., i elektron.no.1:54-57 ' 58,

(MIRA 12:1

1. Institut radiotekhniki i elektroniki AN SSSR. )
(Infomat}bn theory)
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S0V/106-59-3-8/12
AUTHORS: Siforov, V.I. and Borodin, L.F.

TITLE: The Theory of Telegram Coding by Means of Uniform
Correcting Codes (K teorii keof irovaniya telegramm
ravnomernymi korrektiruyushchimi kodami)

PERIODICAL:Elektrosvyaz', 1959, Nr 3, pp 55-62 (USSR)

ABSTRACT: The work described has been carried out at the
Institute of Radio Engineering and Electronics of the
Academy of Sciences of the USSR, The use of code
groups in telegrams is not new but the most recent
contribution to the subject has been made by a group
of Czech workers (Ref 1). Methods of comnstructing
codes which reveal and correct errors have been described
earlier (Ref 2, 3, 4, 5 and 6). The cost of sending a
telegram which is partly encoded is given by (2),if the
number of encoded telegrams is M, then the time to encode
is tj, given by Eq (7) and the time tc decode is tg,
given by Eq (6)}. Making these substitutioms in (2) we
find that the coefficient expressing the improvement
in the system is given by (11); the improvsment is
greatest when this number is least. It is obvious from
Card 1/4 this expression that the best conditions are those under
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50v/106-59-3-8/12
The Theory of Telegram Coding by Means of Uniform Correcting Codes

which the most frequently occurring telegrams are
encoded, If we suppose that the distribution of
messages is normal and that 2k of them are encoded,
then Fig 1 shows the improvement in transmission for
various values of dispersion end message length.
These curves show that the imprevement factor lies
between 2 and 5. When plain text is transmitted; errors
may be detected and correctsd by compariscn with the
surrounding text, With a coded message however; guite
meaningless groups are emplcyed and other means are
necessary to reveal errors. Ve will suppose -hat "a"
letters are used to construct the groups. Then the
general expression for a five-positicn code ir which all
the combinations differ with one another by not less than
two positions is given by Eq (18). Fig 2 shows how the
vocabulary may be constructed for the case where a = 5.
Three tables are constructed and connected togsther as
shown and contain the symbols inserted from the formulae
(21), (22) and (23). The ccded group (18) consists of
Card 2/4 four information symbols and a control symbol., Suppose
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The Theory of Telegram Coding by Means of Uniform Correcting Codes

the information is 0113, the combination 01 is found

in the second row of Table 1, while the combination

13 is found in the fifth column of Table III. These

two lines intersect in Table II giving the control
symbol 0. The construction of a code in which the
groups differ by not less than three positions is
undertaken with Eq (24) as a general expression (Fig 3
shows the tables for finding the control symbol).

In modern telegraphic equipment a seven-unit code is
employed of which five units may be used to carry
information. The majority of the letters in the Russian
alphabet may therefore be encoded. If the code system
of Eq (2%) is used then it is possible to both reveal and
correct single errors. Suppose for example that the
group 02132 was transmitted but that due to distortion
was received as O#132. Then from the tables in Fig 3.
it will be seen that if the first three letters are
taken as 041 then the second two cannot be 03; this
proves that the receiver is incorrect. To reveal the

Card 3/4 error we work from the other end of the message. In
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s

ngﬁg :2: ::mbinaiion 32 occurs; this is row 5
me column in Tabl i in
thens e IT (Fig 3) we £
d symbol as 1 (row &), Further in Table In(lgi;h;)

as received (0O4) in onl i

that or Rly one position, then w

gy tru: s:sond letter as received is’incorre:tcgzdcggciude

7 peprus group should be 02132, There are 3 fi n
nces, 5 of which are Soviet and 2 Eng]igzres and

SUBMITTED: 1st November 1958

Card 4/4
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PHASE I BOOK EXPLOITATION SOV/5135

Nauchno-tekhnicheskoye obshchestvo radiotekhniki i elektrosvyazi im.
A.8. Popova

100 let so dnya rozhdeniya A.S. Popova; yubileynaya sessiya (One Hundredth
Anniversary of the Birth of p:.s. Popov; Anniversary Session) [Moscow]
Izd-vo AN SSSR, 1960. 312 p. Errata slip inserted. 2,809 copies printed.

Sponsoring ‘Agency: Akademiya SSSR.

Chief Ed.: A.L. Mints, Academician; Editorial Board: G.D. Burdun, A.R. Vol'pert,
I. Ye. Goron, L. I. Gutenmakher, I.I. Grodnev, N.D. Devyatkov, L.A. Zhekulin,
S.I. Katayev, M.S. Neyman, V.I. Siforov, and N.I. Chistyakov; Ed. of Publishing
House: L.V. Gessen; Tech.Ed.: 5.G. Markovich. T

PURPOSE: " This collection of reports is intended for scientists and technicians
vorking in radio engineering and telecommunications.

COVERAGE: The reports included in this collection were submitted at the scientific
., meeting held in 1959 by the Nauchno-tekhniche&koye obshchestvo radiotekhniki i
elektrosvyazi im A.S. Popova (Scientific and Technical Society of Radio

—Card-1/T..
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One Hundredth Anniversary (Cont.) sov /5135

Engineering and Telecammunication imeni A.S. Popov) in commemoration of the
100th anniversary of A.S. Popov's birth., Mly£9 of the more than 300 reports
submitted at t‘e meeting are included. The remainder are published in the peri-
odicals of the AS USSR, State Committees, the Ministry of Cammunications, and
the Society imeni A.S. Popov. The book contains the reports read at plenary
seesions by A.N. Shchukin, Academician, A.A. Pistol'kors, Corresponding Member,
AS USSR, and E.I. Adirovich and L.I. Gutermakher, Professors, as well as those
selected &8 the most interesting given in the following sections by their re~
spective chairmen: Theory of Information, Antenns Systems, Receiving Devices,
Wire Communications, Television, Electronics, Radio Measurements, General Radio
Engineering, Transmitting Devices, Radio Wave Propagation, Electron Microscopy,
Radio Broedcasting, Electroacoustics and Sound Recording, Electronic Computer
Engineering, and SHF Ferrite Devices. These chairmen were on the Editorial
Board vhich prepared the papers for publication. References accompany most of

the reports.
TABLE OF CONTENTS:

Forevord 3

Card—2fT~
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One Hundredth Anniversary (Cont.) sSov/5135

Shchukin, A.N. Effect of Fluctuation Nolses on the Accuracy of Determination

of Coordinates by Radio Engineering Methods 5
Adirovich, E.I. Relaxation Processes in Semiconductors and the Reactive
Properties of Junction Transistors - ' 29
Siforov, V.I., and L.F. Borodin. Concerning the Use of Error-Correcting

Codes in Official Communications ' i 4
Borodin, L.F. Concerning the Speed of Trarsmission of Information

Along Symmetrical Channels . 57
Basharinov, A.Ye., B.S. Fleysiman, and G.S. Tyslyatskiy. Method of Sequential
Analysis in Problems of Signal Detection in Mu.tichannel Systems T4
Lezin, Yu.S. Concerning Threshold Signals. [Detected] by an Incoherent

Storage Device With an Exponential Weighting Function 79
Pistol'kors, A.A. Problem of Antenna Synthesis 8y
Card-3/7.__
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8/109/60/005/06/001/021
/6.6800 // E140/E163
AUTHOR: Bortdin, L.F. ‘b

TITLE: Equidistant and Other Optimal and Near-Optimal Codes

PERIODICAL: Radiotekhnika i elektronika, 1960, Vol 5, Nr 6,
- pp 883-893 (USSR)

ABSTRACT: On the basis of the theory of finite groups & method is
' given for constructing codes with base a = p* (p 1is
— a prime number; X\ = 1, 2, 3y ...) and nuober of E
g combinetions N = aft, In particular a method is given
for constructing equidistant codes in which the
combinations differ from each other in exactly d
positions. To construct the codes, the mathematical
apparatus of the theory of finite commutative groups is
employed., After presenting the method for constructing
e the codes. the author analyses the probability of correct
' reception using the: equidistant codes and using an
optimal self-correcting code not equidistant. 1t 1is
Card shown that in certain systems for processing the codes
1/2 the probability of correct reception of a combination
may be smaller for the code with greater dpin. ThiS
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0579
S/109/60/00 5/06/001/021
E140/E163

Bquidistant and Other Optimal and Near-Optimal Codes

apparent paradox is due to the assumption of symbol-by-
Symbol reception of the code combinations,, However,
using Wagner's (Ref 8) method Such paradoxes will not
arise. For maximum probability of correct reception
it is necessary to use modern statistical methods of
reception and codes constructed with regard to these

Card methods and the properties of the given channel,

2/2 There are 3 tables and 8 references, of which 6 are
Soviet and 2 Bnglish.

SUBMITTED:  November 10, 1959

X
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20093

8/106,/60/000/012/006/009
6,9500 4055/4033
AUTHOR: Wu - F
TITLE: Receiver With a *Floating" (Randem) Threshold
PERIODICAL: Elekirosﬁaz!, 1960, No. 12, pp. 61-68
TEXT: - After r‘ecalling the iihporte.nce of the noiseproof feature of

communication systems using correcting codes, .the author of the article pro-
ceeds with a comprehensive analysis.of a new method of reception of correct-
ing code combinations. This meéthod is based, as are the earlier® described
methods, upon the knowledge of a posteriori probatilities eof the received
symbols, but it alsc uses the following property of the correcting codes:
The combinations, in. these codes, are determinable.by n1<.n.symhols (n be- .
ing the number of symbtols in the combination). The author's method ensures
a greater probability of correct reception of combinations. Indeed, the re-
ceiver's "decision" as regards the transmitted communication is taken, every
time, only according to nq < n symbols of the received combination having
the greatest a posteriori probatilities. This is why the author named his
mathod: method of reception according to the most reliable symbols or method

Card 1/4 lﬂ/
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20093
5/106/60,/000/012/006/009
Receiver With a "Floating® (Random) Thresheld A055/A033

of reception with a "floating” (random) threshold; (indeed, if the received
symbols are pumbered.in the order of their decreasing a posteriori probabili-
ties, thus forming a kind of variational series; the random value of the
nq-th member of the series constitutes a threshold determining the n - n4
symbols having no influence upon the *decision"): In his comprehensive ana-
lysis, the author first examines the general case, where the transmitted
combination is determined by the comparison of n4 most reliable symbols with
the- symbols of all the combinations of the code occupying the same n4 posi-
tions. In this case, the memory of the receiver must contain all the combi-
nations of the code. Therefore, the author then examines the case of cor-
recting codes with control symbols, where reception according to his method
can be achieved without the negessity of “"memorizing" all combinations. He
also works out and analyzes formula allowing to calculate the probability of
a correct reception., To prove the superiority of his method over other me-
thods, particularly over the Wagner method (superiority from the point of
view of the probability of a correct reception), the author resorts to a
statistical experiment performed with an electronic computer. The enclosed
table, ocontaining the results of this experiment, proves that the author's

Card 2/4 L#/
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VS 5]

S s/106/60/ooo/o12/006/009
Receiver With a "Floating" (Raqdom) Threshold A055/4033

method, though inferior 0 ideal reception, is superior to that of Wagner.
Moreover, the Wagner method can apparently be applied only to binary codes,

" which is not the cese with the euthor's method. There are 1 table and 10 So-
viet references. -

SUDIITIED: TFebruery 13, 1960

Card 3/4
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- Gard 4/4

: : 8/106/60/000/012/006/009
Receiver With a "Floating" (Random) Threshold A055/4033
Rabe: .. .. : .
-—; or; os 09 12!,5 18 1 2,4 ';,-7“;_
K 0,383 | 0,275 | 0,185 { 0,116 | 0,087 | 0,036 | 0,018 | 0,000 | 0,004 0,002
Py | 0,004 0,480 | 0,233 | 0,106 | 0,028 [ 0,008 | o | o 0. o0
[ £y | 0,733 | 0,883 | 0,320 0,105 | 0,083 | 0,031 | 0,013 | 0,004 | 0,001 0 w
Py | 0,814]0,010 | 0,302 | 0,210 | 0,086 | 0,027 | 0,008 | 0,001 | o o—
- Py | 0,074 0,134 [ 0,085 | 0,080,004 0 | 0 | 0 | o | o ’
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82868

5/108/60/015,/008/005/006
§.9000 BO12/B067T
AUTHOR Borodin, L. F., Member of the Society ('V””R’E)
w
TITLE: Ideal Identification Device for Compound Signals‘g
PERIODICAL: Radiotekhnika, 1960, Vol. 15, No. 8, pp. 42-52

TEXT: In the present paper it is first shown that the method of symbol
reception is no optimum method even if the receiving device has a
receiver which, according to V. A. Kotel'nikov (Ref., 1), is ideal. The
block diagram used in this method is shown in Fig. 1. Figs. 2 and 3 show
the block diagrams of reception devices by means of which ideal methods
of identification may be realized. Besides, simpler though not ideal (////
reception methods can be used for these block diagrams, e.g. Vagner's
method (Ref. 4), and the method of reception according to the most
reliable symbols. An identification device is described which for a given
receiver warrants the magximum probabilit- of correct reception of the
correction code combinations. It is demon trated that the use of such an
ideal device and of equidistant codes makes it possible to transmit the

Card 1/2
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82668
Ideal Identification Device for Compound s/108/60/015/008/005/006
Signals B012/B067

communications with required authenticity in the channel. The possibility

of correoting the errors by mathematical operations is pointed out and
illustrated by an example. In the present paper, the method described was
compared with the method of symbol reception, Vagner's method, and the
method of reception according to the most reliable symbols by means of a
statistical experiment made on a high-speed electron computer. The

results of these investigations are presented in Table 1. They show that [;/’/
the ideal identification device described is the best one as to error /
frequency, and that the method of symbol reception is worst. The author
thanks V. I. Siforov, Corresponding Member AS USSR, for his interest

shown in the paper, and Ye. P. Nesterova for having conducted the
statistical experiment. There are 3 figures, 2 tables, and 9 references:

8 Soviet and 1 French,

SUBMITTED; September 23, 1959

Card 2/2
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22863
le 77000 8/044,/60/000/012/011/014
c 111/ ¢ 333
AUTHOR: Borodin, L. PF. . _
TITLE: Some questions of the theory of comstruction of correc-
ting codes |

PERIODICAL: Referativayy shurnal, Matematika, no. 12, 1960, 131,
abstract 14137 (Sb. tr. Nanchmo-tekhn. o-vo radiotekhn.
i elektrosvyasi im. A. S. Popovs, 1958, vyp. 2, 110-151)

TEXT: The following correcting code is considered. Let: &

be & natursal number; R the ring of the smallest nonnegative: remsinders
mod.aj; R_ and R.-- normed vector spaces of linee with the -dimensions
» ahd n Sver tnl ring R, m €n, the'morm is equal to the number of

the nomvanishing coordinates. The correcting code K is the ‘mapping

of the set K C R (initi#l code) for & certain mapping of R iate
R. Letn -a =k and F1, F,. -- mappings of R_into R . The elements

of X are written in the fori& n n

(11,0011 I_., .F1(x1,oo-, x-),...,' Fk(x1,o--, I-)), where (I1yo-c, ?!)
€E'K°. General considerations on the transmission of such codes in

a chamnel .with disturbances are described. The author considers the
Card 1/2
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22063
' 8/044/60/000/01 2/011/014 f
Some questions of the- theory ot ... - C 111/ ¢ 333

possidilities of determination amd correction of errors based on
- algebraic relations. Several special cases are explicitly considered.

For the case where & is & prime number, a method is given for
constructing some concrete codes. -

r_Ahtucur's notes Complete -trmlqtion.]

Card 2/2

17-9"
APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R0002064200



IIA
PPROVED FOR RELEASE: 06/09/2000

-

46,9500

AUTHOR: ‘Borodin, LeF.

TITLE: Symnet

PERIODICAL: Referativnyy
1

no. 7, 1961,
dnya rozhol.

The capacity

gymmetTic al. tran
o sym\?ols

TEXT:
nels. 1) A

alphabet consists of
i i bei

the sameé
received or

Card 1/2
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30128

S/194 61/000/007/052/079
Symmetrical channels? speed. .. D201/D305 .

ived or transformed into any other S, The dependence is consider-
e channel Capacity on the probability of erasirg of S, A

graphical method ig given of determining the optimum value of the
probability of erasing S, at which the channel capacity is maximum,

e spped of transmitting information is considered when using uni-
form correcting codes, The optimum code of erasing channel, at a

g¢ number of S in a code group, make it possible to
tion through an erasing channel, with a reliabilijty
and speed given in advance which ig near the max. channel capacity,
Abstracter's note: Complete translation]

6420017-9"
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BORODIN, L. F.

Cand Tech Sci - (diss) "Several problems of the theory of cor-
recting codes." Moscow, 1961. 17 pp; (Moscow Power Inst); 150
copies; price not given; (KL, 7-61 sup, 232) .
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Sl et

' - s/107627o'6'77003/001/015
6.5500 D409/D301

AUTHOR ¢ Borodin, L.F.

TITIE: . Some problems of the theory of group codes

PLRIODICAL: Radiotekhnika i elektronika, V. 7, no. 8, 1962,
. S 1275-1284 . .

TEXT: : The construction of optimal codes is considered.

First, the necessary and sufficient conditions for construction of
the group code (n,d), where 1 = W + k (m denoting the number of in-
formation digits, and k the number of checking digits), d - the mum- ~
ber of positions, are ascertained. The combinations of the code e
(n,d) can be obtained by means of a system of n linear forms

F(x) ....F (x)....F (0, (3

defined over a finite field with respect to the m independent vari-
ables (X7, Xpyeeer xg). The set of linear forms (3) determines

uniquely the number d. Hence the problem of constructing a code
with given d(2) reduces to determination of the corresponding sys-
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Some problems of the theory ... D409/D30L .
tem (3). The necessary and sufficient conditions are found which

system (3) has to satisfy in order that the combinations of the code
should differ by at least d(2) positions (i.e. the code be optimal).
These conditions are derived by wmeans of theorems and lemmas. LX
Theorem III: In order to determine k 1inear forms for the checking
digits of the code, it is necessary and sufficient to find a matrix

of order kxm, so that any of its submatrices of order txh should be

F rank h (k= k-d+h+1; 1<€h=<m. The obtained general

theorems are used for construction of optimal codes as follows. The
number dpip cannot exceed 1 + k. Therefore codes in which

dpin = L * I : (14)
are optimal. The author calls such codes minimax codes. From the
above theorems and formula (14) follow additional results, which
facilitate the search for the linear forms used in the construction
of minimaf codes. TFurther, the restrictioms are considered, which
can be imposed on optimal-coding’ problems. These restrictions are
stated in the form of theorem X; thereby the author follows a pro-
cedure similar to that of C.W. Helstrom (Ref. 73 Maximum-weilght

. Card 2/5

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206420017-9"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206420017-9

S/103/62/OO7/008/001/015

Some problems of the theory ... D409/D30L

group codes for the balanced M-ary channel. IRE Traus. Inform. Theory,
1960, IT-6, 5, 1960). The results are however obtained in a differ-
ent form. Theorem XI: If system (3) contains only linear forms of
the arbitrarily given set M(® (x))X, then the code constructed by
means of. such a system, is optimal; (the set'M consists of ny lin-
ear forms, any Y forms of which are linecarly independent (2sVv¢ m);
n, denotes the maximum possible number of forms; 7T indicates the
field). ‘This theorem is illustrated by examples. The problem of
determining (in the general case) the linear forms of the set M, {
deserves a special investigation; it would permit determining unique-
ly the set of forms which the optimal system (3) should be sought for
given m, n and v . The most important English-language reference |
reads as follows: W.W. Peterson, Error correcting codes, M.1.T. Press,
John Wiley and Sons, New York - London, 1961.

-
AN

SUBMITTED: December 15, 1960
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9,379 299/D301
AUTHORS : Borodin, L.F., end Grushko, I.1., Members of the
dociety (see Association)
TITLE: On the usefulness of introducing redundancy intervals

PERIODICAL: Radiotekhnika, Ve 17, N0 Dy 1962, 37 - 47

pExT: The feasibility is considered of increasing the probability
of proper reception of error-correcting code combinations, through
the introduction of redundancy intervals. The necessary and suffi-
cient conditions are formulated which would make the introduction
of such an interval useful. Simple estimates are obtained for re-
dqundancy intervals maximizing the probability of correct reception
and minimizing the probability of error. In the transmission of in~-
dependent messages OVer discrete channels, it is convenient to0 use
optimal error-correcting codes; this applies in particular to com- )(
munication eystems, whose operation is judged by one of the follow- ¥
ing criteria: 1) Q - the maximum probability of correct recepiion
of each of the messages; 2) P - the minimum probability of incorrect
recepiion of each of the messages for a given probability Q. It is
card A/4)
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On the usefulness of introducing ... D299/D301

proposed maximizing Q and minimizing P for Q = const., by transfor-
ming the symmetrical channel into a symmetrical channel with redun-
dancy, i.e. into a channel at whose input y signals b1; es»s b are

applied, and at whose output one obtains y + 1 signals b1, cews Do

%o The statistical properties of a symmetrical channel with redun-
dancy are determined by 3 probabilities. Formulas are obtained
which hold for any symmetrical channel; for convenience however, a
binary symmetrical channel is considered (without affecting the ge- \X
nerality of the analysis). The combinations Z of the optimal error-
correcting code are written in the form

N

Z19 2009 Z;(jv)g 000y ZI(l'\))n (4)
On introduction of a redundancy interval, the coincidence device
starts operating as an error-correcting and error-detecting device,
even if it was only error-correcting before that. The probability
of ~orrect reception cf the code combination is:

Card 2/4
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K
N i
o) = ) elely (o) (19)
i=0

where Qn_i(s) denotes the "mean" probability or correct reception

As) >0 . (23)
Hence the necessary ang sufficient condition for (23) to hola, ig
il

89(s) >0 (24)

By differentiating Ea. (19), one obtains

89(s) ’ nQn(O)
=n (0) - 2~ _ (25)
ds 5=0 Qn-1 2qo
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On the usefulness of introducing ... D299/D301
a
- 5 (3, - p,) ‘—'{j a;p37"q27 7 > o, (25)
3=0

which is necessary and sufficient condition; justifying the intro-
duction of the redundancy interval. The maximum gain obtained there-
by, is estimated; this gain, denoted by AQ = Q(so) = Q,s is found V\(

T0 be

Q,(0)

nS1
A = [Q,_4(0)(1 + 2p ) - ). (44)

There are 6 figures and 3 references: 2 Soviet-bloc andg 1 non-S0-

viet-bloc (in translation).

ASSOCIATION: Nauchno-»tekhnicheskoye obshchestvo radiotekhniki i elek-
trosvyazi im.A.S. Popova (Scientific and Technical Sg-
ciety of Radio Engineering and Electrical Communica-
tions imeni A.S. Popov) [Abstractoris notes Name of
Association taken from first page of journal ]

SUBMITTED: September 30, 1961

Card 4/4

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206420017-9"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206420017-9

BORODIN, L. F.; GRUSHKO, I. IL.
RODIN, L. b.5

"lLes systemes adaptatifs de decodage."

i i - 64,
report submitted for kth Intl Cong, Cybernetics, Namur, Belgium, 21-25 Oct
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'ACC NR: AP6019725 . .  SOURCE CODE: UR'Io1os/66/ozl/006/006210071' T

AUTHOR: Borodin, L. F. (Active member of the society); Grushko, L. 1. (Active,
‘member I the society

'ORG: Scientific and Technical Society of Radio Engineering and Electro-
:communication im. A. S. Popov (Nauchno-tekhnicheskoye obshchestvo
Tradiotekhnild i elektrosvyazi)

\TITLE: Adaptive decoding s stema ' [Reported at the All-Union NTORIE
‘Conference, May 1964 I ;;0

:SOURCE: Radiotekhnika, v. 21, no. 6, 1966, 62-71 M

i . e SQuoLLs . . . Co U
: TOPIC TAGS: digital decoder, digitai communication system, adaptive deeoding

%ABSTRACT: Some points associated with the adaptive decoding of digital radio
;signals are discussed. The procedure of passing decision re the received signal
‘depends on the channel condition. With a preset upper limit of incorrect-decoding!
.probability, the rate of transmission is maximized. The entire problem of optimis
1 zation of message transmission is not tackled; only a few principal techniques for
iaolving this problem are discussed. Mixed with noise, a sequence of signals:
i:’h'_(!f-_ RIUNERY LIUER L.",.'!‘.(‘l)". arrives at the receiver. Each signal can be o

A |
1card 1/2 __UDG: 621.391.15¢ -
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represented as: w;(f) =pyi(f) +t(f), where 1= 0.1, m is the attenuation, and 3 (t) is
a stationary random process with a zero average value and a known correlation
function. A random signal )(t) is simultaneously processed in filters F, and F,
(see figure) which try to determine whether this
signal resembles y,(t) or y,(t) transmitted into
the channel. Random values n/” and n;" are
the results of this processing; one of these values
is subtracted from the other, thus revealing
which of these values represents the original
signal. In an adaptive decoder, the received
signal is applied to a channel-monitoring device where a decision re the channel
condition is reached. If the channel condition encures that the probability of error
is under its preset value, the decoded signal is rsgarded as true. If the signal-to=
noise ratio is higher than its preset value, a ditierent decision (e.g., RQ) is
!made; meanwhile, the received signal is either knocked off or stored. The above |—
i procedure is a modification of the method of reception based on the most reliable |
symbols. Orig. art. has: 9 figures and 8 formulas. '

SUB CODE: 17 / SUBM DATE: 28Jul6é4 / ORIG REF: 005
:Card 2/2 ' '
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BORODIN, L.P.

L[] nO .13 : 102-110 ' 59 L[]
bodose (MIRA 13:2)

" Role of elk in forestrye Soob.Ins

udaratvennyy sapovednik.
1, Okeldy é;;) 8 (Foreste end forestry)
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e - vit pngs 10 3
“Sriyare earth phosphaie iminesal of the compn.
o Cade |POJONH,0k 1t forms hiexagonal
natie £rys Alsup toa dengiliof 2 entey with shmple forms
41010} dnd {0001);. cleayage paralie] to the prism s peor.
Paratle} 30 {0001) is-a sepn. plane with fracture umeven.
“The hardness-is Sand d. i 3.19. 1t is honey-yellow with
glassy fuster and o frnctures Iatly, strenk white, 1t is
optically neg., unlasidy e = 1.5060; ¢ = LEID, casily sol, in
“All, HC and TIND; " Dimenstons of the unit cellwred ay =
OB AL G = TIR A /o= 9,73, W eontains Na:0O 3,005
¥:00.20; Mg00.19; CuO 5:23; £:083.60; RuD 0.48; rure
‘enrths24.00, 1125 of which is Ca:Dx Fe; (.00, P:0,28.85;
00,503 50 1.12; H,00.89; fotal 10,435, The rare easth
cleents gre im the patin Ce: lar, Nde Pro= 1.0:0.6:05: -
7.3, - The group Jormula B AnBiDx Xy, with A = 8r,Ce, Ca;
R _;f‘D'-_ P, S, S X = 015 Inspite of th ~ great unalogy
"ot hoovite with- ¥ apatite thore aze eathis cousideruble
- Zdlskinedions in 4., fhe cons ee, sy ¢, #—w, snfd the
en,, stahility 1p st c‘-ppphpiine‘_syc’nhcl pegmatite
. tnwhich belavile was. teeted contains bout 507 micro-*
% chiie, 359 nephelite, and 159 aegirite. The belovite is aa-
- soefl, withendiplyte, sissngite, pattly sodadiie antd natrelite,
- and: pegirite; mrer are murmanije, schizolite, crikite, nep-
I tnnite, and -stecostrupine. . Belpvite oecyrs ouly in the
" central parts of the pegmstite in intiniate intergrowths with
ussingite, which sa metasomatic producs from wierocline.

W. Eitel
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v Irinite, & pew mioeral of e peroviiite gravs. L. 80
—Botodin and M. E. Kszskova, - Dablady dbad, Fo=s
ISR 07, T2-8(1804); of. Codv 39, I0Ge~-The o
tuinersl océurs i foraitic uepheline syenite pegmatites, in -
cuble erystals of 0.5 to 1'em., diam., with forins {160{[111],
- and fluorite-type twins, - Color Is reddish brown, er brown<:
ish' yéllow, streak brownish yellow; Tuster greasys -~ It i -
Isotfupic in thin soctions, with n = 21103, hardiess 5o 54/, 1
;o cleavage, ftacture conchoktal. D ois 4.470; insol.in " -
- HCI and HNO,, gartially sol: ‘in hot H.S0;. - Irinite is aygo
metamict mineral. Crystals annealed at. 650° show! the:: 5
Ctypivad pérovakite Xoney interferences) og (min,) » 383 A
o Chem, annlysiss - TiOy 40,453 ThOy 13.00; - Cay0y 24,00 : o
© 0 1 {NbTex0, 0,31 Fe:0y 0.88; - Cal 1.83; Na0 8433 -0 L0
L - HiO 4 1.2, H,0 — 0.03%,.  Thedchydtationlscompletents - v
C.10 -2700%, The crystollochem, furmula §5 not in agreement withi; 7.
© the dype. ABX,; itis vritteas - (Nog.sCeras Tho.nClog - - -
{Tie.aNbs:sFea.es)] 0.0 Ol do.sa], “Which corresponds to t e
type formula Ar. . B[O;_x(OH);), but with a high deficitin.i -
-+ A cations, because of the higher valency of the cation -
- the rare sacth lunents; sud of Thit, in fsomarphoul sl
= tistical distribution over (ke A positlons, ” The pegmatits in:
-which Irinjle was discoverced 1s ot microcline-pérthite-arfved- -
: sonite pegrmatite - with subordinate™ nepheling, - encolitn ™
acglrine, eatppleiite;” ilmenite,. and. astrophyllite, with s’ !
ceutrad enrichrient in’the late-msgmatic crystns. - Irinite -
belongs to the pstogenesis of the A,dark-to!nrcd'mincmls,"w e e :
especially in its assoan: with adidrine;” it s also intersperserd B o . T . ) o
between microcline and “arfvedsonite,” and-assocd. with . ¢ oo o o F T Co
.- catapldite,  albite veinlets Intersect “the peginatite ag ..
youngest miveralications.  The microcline-perthite &5 fu.. . L
teasaly sl d inthe coatact zome,- the arfvadscnite . i
charged o ceglrite ~ Albite alo replices the irinite locally. . ’ : u
I S T W B |
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Observations om the niobiua content of
) nepheli
Dokl, AN SS5R 103 n0,6:1061-1063 Ag ‘55.ep * no(g;:i;:;;

1l.Laboratoriya mineralogii 1
geokhimii redkikh eleme
Akademii nauk SSSR, Predstavleno akademikom D.I.&xch::::kom
(Biobium) (Nepheline syenite) )
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USSR/-’cosmochemLstry. Geochemistry. Hydrochemistry . D

Abs Jour . Referat. Zhuyna) Khimiya No & 1957 18893

Author ¢ L.S. Borodin,
T

Inst :

Title ' Concern;ng the Occurrence of Berillium in the Khibin-
skiy Alkaline Range ang Ber:illium Coatents in Nephe-
line-Sienites,

Orig Pub . 1. aN SSSR, 1956, 109 No L 8i11-810

Abstract ¢ Berillium contents in § Zroup samples Prepared from
G0 mean samples were determ. ned by the spectral method.
The analysis results (in 10“5%) were the following:
trachyto:dal khibinite 8 normal khivinite 6 mediup
grained nepheﬁane-sienite 7 r-schortite 6, foyanite
5, 1olite-urtite 5, Considerin: the obtained data, the
2uthor doubts the correctness of ber 1lium contents in
nephel ne-sienites established by Goldschmidt ang
ussumes that they have haen Very much exaszgerated
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BeRepin 1, S

USSR/Cosmochemistry - Geochemistry. Hydrochemistry. D.
Abs Jour : Ref Zhur - Khimiya, No 9, 1957, 30362
Author : Borodin, L.S., Nazarenko, I.I., Rikhter, T.L.
Inst : Academy of Sciences USSR
Title : The New Mineral Zirconolite -- A Complex Oxide of
AB3O7 Type.
Orig Pub : Dokl. AN SSSR, 1956, 110, No 5, 845-848
Abst : Im 1955, was discovered, in a nameless pyroxenic massif,

a new zirconium mineral which has been named zirconolite,
by analogy with other zirconium minerals (zircon, zirke-
lite and cyrtolite). In the marginal portions of the mas-
s1f extensive development of nephelinization processes
had occured. By action of solutions inflowing from nephe-
nilization zones various metasomatic rocks were formed
and replacement took place of titanium magnetite, the ore
mineral of pyroxenites, by perovskite, sphene and garnet.
Separations of zirconolite vere observed in metasomatic

wt)f3 Lob Wimerd b Heochom. ot Ran Urmenls

AS vcere
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USSR/Cosmochemistry - Geochemistry. Hydrochemistry. D.

Abs Jour : Ref Zhur - Khimiya, No 9, 1957, 30362

calcite-pyroxene-amphibolite rock with perovskite and
sphene, in the form of metamictic separations up to 1
em in dimension. Single crystalline forms have the sha-
pe of depressed octahedrons twinned along (lll) The
color is grey-brown to black (grownish-yellow streak);
color distribution is uneven. Hardness 5.5-6, specific
gravity 4.017 (brown) - 4.237 (dark brown). No cleava-
ge cracks. Fracture rough to shelly. Decomposes on
heating in HC1l and H,SO4 In polished sections yellow
or brown, isotropic; refraction index 2.06 4 0.05
(brown) - 2.17 ¥ 0.03 (dark brown). X-ray and thermal
analyses established the amorphous structure of the mi-
neral. Chemical composition of dark-brown and light-
brown zirconolite (respectively, in $): Nb,0-3.26,
2.86; Ti0-.31.69, 29.91; Fe 0; 5.49, 4.60; A1,0;
1.03, 1.04; Mg0 0.45, 0.50; 2r0, 32.84, 31.17; U;0g
1.53. 1.75; ThO, 0.58, 0.46; Ce,0; 6.22, 6.00;

Card 2/3
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USSR/Cosmochemistry - Geochemistry. Hydrochemistry, D.

Abs Jour : Ref Zhur - Khimiya, No 9, 1957, 30362

Ca0 11.05, 10.79; FeO -, 0.36; MnO 0.06, 0.13; Ne,,0
0.37, 0.46; 810z 2.05, 4.50; 1loss on calcining

3.35, 5.66; total 99.98, 100.20. TR composition, accor-
ding to roentgeno-spectral analysis data, is the same for
both varieties (in %): Cep0, 2.5, Ndp03 2.0, Smy03 0.7,
GdpOp 0.k, Prp03 0.3, Lap03 0.2, Y, Bu,”Tb and Dy i . 10-2.

Crystallochemical formula: (Cao.76090.15Nao.ohUo.02Tho.01)

0.98%"1,03(T41.53F€0, 270, 09A L. 0ME0. 0k )2, 0107

In the opinion of the authors, zirkelite from Ceylon (Bla-
ke G.S., Smith H., Mining Mag., 1913, 16, No 77) and zir-
conolite are, respectively, the uranium~thorium and the
rare-earth varieties of the same mineral species.

Card 3/3
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BORODIN, L.S.

e
e

Geochemistry of the Ehibiny alkaline massif, Trudy Inst. min,,
« geokhim, i kristallokhim, red, elem, no.1:23=3%4 '57, (MIRA 11:6)
(Ehibiny Mountal ns—=Bocks, Igneous)
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BORGDIN, L.S.

D T B

Principal characteristics of the texture and co
; xt composition of Khibj
veined formations (pegmmtities) in connection with their gensais v

red, elem, no,1:123-137 57 i (MIBA
. 11:6
(Xhibiny Yountains-—-Fegmatites) )
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SOV/137-58-8-18099
Translationfrom: Referativnyy zhurnal, Metallurgiya, 1958, Nr 8, p 270 (USSR)

AUTHOR:(__ Borodin, L.S.

TITLE: Quantitativé pectrdscopic Determination of Niobium in

Titanium and Zirconium Minerals (Kolichestvennoye spektro-
skopicheskoye opredeleniye niobiya v mineralakh titani i
tsirkoniya)

PERIODICAL: Tr. In-t mineralogii, geokhimii i kristallokhimii redk.
elementov AN SSSR, 1957, Nr 1, pp 182-187

ABSTRACT: The methods for the preparation of standards for the deter-
mination of Nb in eudialite, sphene, rincolite, astrophyllite,
and lamprophyllite are described in detail. The conditions of
the taking of an exposure are: Test sample 10 - 15 mg, upper
electrode ground to a wedge-shaped point, a crater 5 mm deep
and 3 mm in diameter drilled in the lower electrode, time of
complete evaporation of specimen 4 - 5 min with a 10-amp
current. Calibration curves were plotted according to 3 - 4
standard samples. The spectro-photometry was conducted
according to the lines of Nb 2671.9 and 2716. 6 angstrom.

Card 1/2 The results of the determination of Nb in 20 specimens
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SOV/137-58-8-18099
Quantitative Spectroscopic Determination (cont.)
parallel with the determination of Nb in them by the chemical method are

adduced. The average magnitude of deviation from the chemical analysis
consisted of + 13% with an Nb content of 0.15 - 5, 0%.

Z. G,

1. Titanlum--Spectrographic analysis 2, Zirconiume
Spectrographic analysis 3, Niobium—Determination

Card 2/2
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~BORODIN,. L.S.; NAZARENKO, I.I.

Chemical composition of
‘p_vrochlore and isomorpho
the molecule A232X7. Gedlchimiia m.4=2?8-295rp'5';’1:; Bub?;%gtig?;)in

1, Institute of Minerale
&y, Geochemist c
Rlements, Acaderny of Scien::es, U,s,s,,a?: :gcoiystallochemistry of Rare
(Pyrochlore) ’
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SUBJECK: USSR/Geology K 11~5-1/15
AUTHOR: Borodin, L.S.

e ———m
TITLE: On Types of Carbonatite Deposits and their Connection with

Massifs of Ultrabasic - Alkaline Rooks (0 tipakh karbonati-
tovykh mestorozhdeniy 1 ikh svyaszi s massivami ul'tra-
osnovaykh - shchelochnykh porod)

PERIODICAL: Izvestiya Aksdemii Nauk SS5SR, Seriya Geologicheskaya, 1957,
# 5, pp 3-16 (USSR) “

ABSTRACT: Among the new types of deposits of industrisl significance,
the most important ones are oarbonatite deposits of miobium,
zirconium and rare earths. The gost important minerals of
carbonatite deposits are pyrochlore, monezite and baddeleyite.
Carbonatite deposits are also often important deposits of
apatite and magnetite ores.

Studies of carbonatite deposits have shown that the follow-
ing properties are cheracteristical for them:

1. The presence of an endogenous rock of essentially car-
bonate composition, carbonatite, and of definite paragenesis
Card 1/5 of primary and secondary minerals, including those with rare
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TITLE:

Card 2/5

11~-5-1/15
On Types of Carbonatite Deposits and their Connection with
Massifs of Ultrabasic - Alkaline Rocks (0. tipakh karbonati-

tovykh mestorozhdeniy i ikh svyazi s massivami ulttra-
osnovnykh - shchelochnykh porod)

metals;

. ’
2, A genetic amd often spatial connection with massifs
of ultrabasic - noraal ard alkaline rocks;

3. The occurrence of carbonatites among the enclosing °
rocks, independently of the presence of carbonate varieties
(1imestones, dolomites, otc.?;

4. The intensive manifestation of processes of meta-
somatic changes in the enclosing rocks, which leads some-
times to the formation of concentric zones of metasomatic
rocke around the carbonatite core;

5. Association with stadble sections of the earth's crusi
(ancient plateaus, shields).

Baséd on the deata of both foreign and Soviet carbonatite
deposits, two extreme types can be singled out:

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206420017-9"
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TITLE:

Card 3/5

11-5-1/15

On Types of Carbonatite Deposits and their Connection with
Massifs of Ultrabasic - Alkeline Rocks (0 tipakh karbonati-
tovykh mestorozhdeniy i ikh avyazi 8 massivami ul'tra-
osnovnykh - shchelochnykh porod)

l. One type of deposits is represented by the so-called
carbonatite "cores" or "plugs" surrounded by zcmes of altered
enclosing rocks of the "phenite" type. Zones of ultrabasic
and alkaline (nepheline-pyroxene) rocks are absent. Accord-
ing to some geologists, the origin of these carbonatites is
connected with the filling of volcanic craters by some spec-
ial carbonatite magma. The carhonatite cores extend to great
depths, and therefore it is more correct to call them pillars.
Sometimea, their upper parts are several kilometers in dia-
meter. The origin of this type of deposits is connected with
explosion phenomena.

2. The other type consists of carbonatites which are
spatially connected with massifs of ultrabasic - mlkaline
rocks, forming among the latter individual bodies or zones.
These massifs are associated with ancient plateaus and

‘shields. Transitions exist between these two extreme cases

through a series of intermediate cases.
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TITLE: On Types of Carbonatite Deposits and their Connsction with
Massifs of Ultrabasic - Alkaline Rocks (O tipakh karbonati-
tovykh mestorozhdeniy i ikh svyazi s massivami ul'ira-
osnovnykh - shchelochnykh porod)

The origin of carbonatite deposits is closely connected with
processes of metasomatic ohanges in ultrabasic rocks (pyro-
xenites and others)., Here, the nephelinization process of
pyroxenite plays an important role.

Industrially-important concentrations of rare elements are
directly connected with the formation process of meta-
somatic rocks. Therefore, niobium, rare earths, zirconium
and other rare elements are concentrated in the rock zones
which correspond to the late phases of metasomatic processes.
So, for instance, niobium is concentrated in the zones of
cerbonate and apatite-olivine-magnetite rocks forming the
mineral pyrochlore. ’

The most important criterion for evaluating these ultrabasic -

alkaline rock fields, with respect to occurrence of cardon-

atite deposits in them, is the presence of nephclire-pyro-
Card 4/5 xene rocks of metasomatic genesis, associated with pyroxenes

e
LR e
e

-
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11-5-1/15

TITLE: On Types of Carbonatite Deposits and their Connection with
Massifs of Ultrabasic - Alkaline Rocks (0 tipakh karbonati-
tovykh mestorozhdeniy i ikh svyszi & massivami ul'tra-
osnovanykh - shchelochnykh porod)

and peridotites.
The article contains 4 figures and 3 photos.
The bibdliography lists 20 references, 6 of which are Slavic,

ASSOCIATION: Institute of Mineralogy, Geochemistry and Crystallochemistry
of Rare Elements of the USSR Academy of Sciences in Moskva,

PRESERTED BY:

SUBMITTED: 6 February 1957
AVATILABLE: At the Library of Congress
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dud T3 T % rom alkaline rocks of Yuriy Cape and its chemical for
Dokl, AN SSSR 112 no,2:318-321 Ja '57, (MIRA 10:h4) crmila.

1, Predstavleno akademikom N.V. Bslovyn,
(Oyda Peninsula--Budialyte)
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Borodin, L.S. and Nasarenko, I.I. 20-4-43/60

On the Deviations of the Pyrochlorine - Group
Minerals from the A2B2X7 type Formula and on the Part

Played by the Water of Constitution in the Crystal
Lattioce of Pyrochlorine.
(ov otstupleniyskh mineralov gruppy pirokhlora ot

tipovoy formuly A B, X, i o roli konstitutsionnoy vody
27277

v kristallicheskoy reshetke pirokhlora.)

Doklady Akademii Nauk $SSR, 1957, Vol. 115, Kr 4,
pp. 783-786

The composition of minerals of the pyrochlorine group
varies within rather wide limits and is highly compli-
cated. Among the chief components are: Kb, Ta, Fe, Na,
Ca, Th, U and a number of others. Therefore a sufficient
‘ly accurate, complete chemiocal analysis of this mineral
was for methodical reasons rendered very difficult.

The hitherto published chemical analyses cannot be used
for calculation, since the total quantity of the
components either does not reach or surpasses 100 %.
Besides that no suffioient accuracy of the content of

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206420017-9"
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20-4-43/60
On the Deviations of the Pyrochlorine - Group Minersls from the’
AZBZX Type Forsula and on the Part Played by the Water of Constitution
in thl Crystal Lattice of Pyrochlorine.

several chief components can be guaranteed. Therefore
the authors mainly used their own original data in

this paper. The calculation of the chemical pyroohlorine
analyses (tab. 1) shows that in a number of cases its
composition does not correspond to the type formula
4,B,X, or A,B,0¢ (oH, F) (tab.2). According to all

other oharacteristics there was no doubt that the
investigated minerals belong to the pyrochlorine group.

The deviations from the formula A23217 are above all

due to less and less quantities of cations in group A

as compared to B. The greatest deviations occurred

when it contained water. According to Machatschki this

fact (in the pyrochlorine varieties mariakite and

hatchettolite) is due to a secondary modification in

which an extraction of comparatively large ocations

Ca and Na takes place. As compensation for the extracted

oations a positively-charges hydrogen ion HY penetra-

tes into the mineral lattice. In other words, part of
CARD 2/4 the total amount of water in the hydrated pyrochlorine

L
}
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20-4-43/60
On the Deviations of the Pyrochlorine - Group Minerals from

the A232X7 Type Formula and on the Part Played by the Water of

Constitution in the Crystal Lattice of Pyrochlorine.

varieties must form a portion of the anion group
06(0H,F). The other part, however, must be present

in group A, in order to compensate the deficiency of
alkaline cations. Moreover the cation defiociency may

be due to the participation of highervalent cations in
the orystal lattice at the expense of low-valent
cationa. Isoporphous replacements of this type can occur
only in group A of pyrochlorine, sinoce in the 1so0-
morphous replacements of group B no cations with a
valenoe higher than that of niobium are possible. In
view of the above-said it is suitable to start with a.
constant number of cations of group B in the calculation
of chemical pyrochlorine analyses, as they authors did.
The degree‘of the replacement of oxygen by hydroxyl

and fluorine and, accordingly, the total amount of the
latter in the anion group (Hi} ) is determined from

CARD 5/4 the total of valences of cations (Wk) : BZi = 14 - Wk
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20-4-h3/60
On the Deviations of the Pyrochlorine - Group Minerals from 4 i/ 5

the A232X7 Type Formula and on the Part Played by the Water
of Constitution in the Crystal Lattice of Pyrochlorine.

where 14 is the highest possible number of negative
valences for 7 anion units of oxygen. The cation
defiolenoy of group 4 can be compensated by a
corresponding replacement of part of the oxygen ions
by hydroxyl ions. In minerals of the pyrochlorine
group this leads to the fact that the total of atomioc
quantities of the oxygen atoma is as a rule less than
6 and the total amount of hydroxyl and fluorine ions
is accordingly more than 1. The connection between the
cation deficienoy of group A and the hydration is
graphically well demonstrated (fig. 1).

There are 1 figure and { $lavio reference.

ASSOCIATION: Institute for mineralogy, geochemiatry and orystallo-
graphy of rare earths AN USSR
(Institut mineralogii, geokhimii i kristallokhimii
redkikh elementov Akademii nauk SSSR)

PRESENTED: By N.V. Belcv, Academician, Feb. 12, 1957
SUBMITTED: February 12, 1957

AVAILABLE: Library of Congress.
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AUTHCR: ~Borodin, L. 5. sov/7-58-5-11/15
TITLE: On the Cnemical Nature of the Pyroxene Aegirinization and

Neph&linization Processes During the Formation of Yetasomatic
Nephelin-Pyroxene Rocks (Ijolites)(K khimizmu protsessov
egirinizatsii i nefelinizatsii pirocksena pri obrazovanii
metasomaticheskikh nefelino-piroksenovykh porod(iyolitov))

PERIODICAL:  Geokhimiya, 1958, Nr 5, DPP: 501 - 502 (USSR)

ABSTRACT: This article deals with theoretical investigations of the problem
of the transition of pyroxenites into ijolites-melteigitesa
The aegirinization is caused by the addition of endogenic

solutions #ich in sodium~ and aluminium according to the

following eguation:

pyroxene + Na) — aegirinizated pyroxene + (ca).

The balance of the valence could be arranged by the intro-

duction of A13+; however, the assuaption that the pivalent

iron is oxidized is better suited, 28 the redox potential

of the reaction Felt —y Fedt 4+ e~ according to Mezon (Ref 3)
- amounts at a PH 8 only to -0.2 V. In the nephelinizations

however, the whole crystal lattice of pyroxene is re-formed.

card 1/2 Nephelin, is formed by way of an intermediate compound}; -

. |
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ASSOCIATION: Instityt mineralogii, 8eokhimii j kristallokhimii redkikh
elementoy 2y SSR, Moskva (Institute for the Mineralogy; Geo.
chemistry and Crysta) Chemlstry of Ra

SUBMITTED:

re Elements,AS USSR, Koscow)
January 6, 1958
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AUTHOR: Borodin, L.S. 11-58-6-3/13

TITLE: The Nephelinization and Aegirinization Processes of Pyro-
xenites in Connection With the Problem of the Genesis of
Alkaline Rocks of the Iolite and Melteigite Types (Q pro-
tsesgakh nefelinizatsii i egitinizatsii.piroxsenitov v
svyazi s problemoy genezisa shchelochnykh porod iyolitov-
mel'teigitov)

PERIODICAL: Izvestiya Akademii Nauk SSSR, Seriya Geologicheskaya, 1958,
‘ Nr 6, pp 48-57 (USSR)

ABSTRACT: Structural correlation of nepheline and pyroxene in alka-
line rocks of the iolite-melteigite type, and the peculiar-
ities of their geological situation, indicate the meta-
somatic origin of nepheline. The author also comes to the
conclusion that the formation of iolites and melteigites,
which form together with pyroxenites the complex block of
ultra-basic alkaline rocks, was brought about not by the
intrusion of alkaline magma, but was a result of nephelini-
zation and aegirinization of pyroxenites and other ultra-
basic rocks.

There are 10 figures, and 10 references, of which 6 are

Card 1/2 Soviet, 2 Norwegian, 1 Swedish and 1 South African.
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The Nephelinization and Aegirinization Processes of Pyroxenites in Con-
nection With the Problem of the Genesis of Alkaline Rocks of the Iolite
and Melteigite types

ASSOCIATION: Institut mineralogii, geokhimii i kristallokhimii redkikh
elementov AN SSSR Moscow (The Moscow Institute of Minera-
logy, Geochemistry and Crystallochemistry of Rare Minerals
of the AS USSR)

SUBKITTED: May 3%, 1957
AVAILABLE: Library of Congress
Card 2/2 1. Geology 2. Rock-Determination
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BORODIN, L.S.; NAZARENKO, I.I. :

: d Khibiny alkali
rochlore from vein formations of the Lovozero an .
ﬁissifs. Trudy Inst.min., geokhim.i kristalokhim.red.elem. 10.2:

' {MIRA 1 5:&)
138.143 '59. - _
3(Lov,c3>zer'c> tundras--Pyrochlore) (Khibiny Mountains--Pyrochlore)
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BORODIN, L.S.

D B AN

Perovskite mineralization in the Vuoriyarvi massif. Geol. rud.
mestorozh. n0.5:21-30 S-0 '59, (MIRA 13:2)

TR

e A
PO

1.Institut mineralogii, geokhimii i kristallokhimii redkikh elementov

AN SSSR, Moskva,
(Vuoriyarvi region--Perovskite)
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BORCDIN, IL.S.; BARINSXIY, R.L.

e,

Rare earths in perovskites (knopites) from ultrabasic and alkaline
rock massifs. Geokhimiia no.t:291-297 160, (MIRA 13:10)

1. Institute of Minerarology, Geochemistry and Crystal Chemistry
of Hare RBlements, Academy of Sciences, U.S.5.R., Moscow.
(Rare earths) - (Perovekite)
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AUTHORS: Andreyeva, T. F., Candidate of Biological Sciences,
Boroding L. S.! Candidate of Geological and Mineralogical
Sciences, Glazunov, M. N., Candidate of Physical and
Mathematical Sciences

TITLE: Application of Stable Isotopes in Science and Technology

/
PERIODICAL: Vestnik Akademii nauk SSSR, 1260p No. 5, pp. B2-83

TEXT: The Conference which was convened by the German Academy of Sciences
in Berlin dealt with this problem. The Conference was held in Leipzig from
December 10 to 12, 1959. A large number of scientists, collaborators of
various soientific research organizations and delegates from the industry
of Eastern Germany, as well as scientists from Bungary, the Chinese People’s
Republic, Poland, the USSR, Czechoslovakia and Yugoslavia attended.
I.Muehlenpford, Director of the Institute of Physical Methods of the
Separation of Isotopes, opened the Conference which dealt with problems
of the application of isotopes in biology and chemistry, as well as thev//

Card 1/2
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Application of Stable Isotopes in Science s/030/60/000/05/23/056
and Technology BO15/B008

working methods with stable isotopes. The following lectures were delivered
on part of the Soviet scientists: T. F. Andreyeva offered results in the

use of N15, for the study of the synthesis of the aminc acids and albumins
in plant leaves., V. I, Spitsyn and V. G. Finikov ascertained with the aid

of O18 the stability of the oxygen bond in crystal lattices of solid bodies,

as well as the influence of [b-radiation on the rate of the isotope ex-

change. 0. V. Uvarov reported on the method of the separation of boron
 isotopes. The following persons who attended the Conference are mentioned

next: G. Huebner. G. Michael, Kh. Huebner; E., Krel, G. Fsust, G. Voit,

V. Goerisch, E. Skramlik (all from Eastern Germany); D. Szugar, l.ZYotowski,

G. Wincel, A, Stroka (all from Poland); V. Hanu¥ (Czechoslovakia)j

Chin Lin (Chinese People's Republic). The results of the work of the

Conference showed comprehensive possibilities for the application of stable

isotopes in various fields of scientific research. V/’

card 2/2
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BORODIN, L.S.; BYKOVA, A.V.;KAPITONOVA, T.A.; PYATENKO, Yu.A.

Recent data on zirconolite and its niobium variety. Dokl. AN S535R
134 no.5:1168-1191 O 160, (MIRA 13:10)

1, Institut mineralogii, geokhimii i kristallokhimii redkikh elementov
Akndemii nauk SSSR, Predstavleno akademikom K.V.Belovym.

(Afrilanda pegion--Zirconolite)

(Aldan Plateau--Zirconolite)
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BORODIN, L.S.

Relationships between rare earth elements and some characteris-
tics of their fractionation during endogencus formation of miner-
als. Geokhimila no.6:506-517 '60. (NIBA 13:10)

1., Institut mineralogii, geokhimii 1 kristallogkhimii redkikh
alemsntov AN SSSR, Moskva.

(Rare earth metals) (Mineralogical chemistry)
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B002/B055
AUTHORS 3 Borodin, L. S., Barinskiy, R. L.
TITLE: Rare earths in perovskites (knopites) from massifs of ultra-

basic alkali rocks
PERIODICALs Geokhimiya, no. 4, 1960, 291-297

TEXT: In general, previous geochemical studies of rare earth elements were
only concerned with individual rare-earth minerals. The present publication,
nowever, deals with the rare-earth (RE) content of perovskites and knopites,
the variety richer in RE, from various rocks. The study aimed at estab-
1ishing the properties of perovskites as geochemical indicators of RE and _—
other rare elements. The chemical composition of 13 perovskite samples from
ultrabasic alkali rocks (Kareliya, Kol'skiy peninsula, Polar Siberia and
Aldan) was determined. The samples were collected by L. S. Borodin. One
sample was supplied by S. P. Stoyalov. R. L. Barinskiy determined the
chemical composition X-ray spectroscopically in chemically separated RE
precipitates. The chemical separation was carried out by Z. Katayeva,

card 1/5
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Rare earths in perovskites...

T. A. Kapitonova and I. S.
of Mineralogys Geochemisiry,

large amounts of cerium,
amall quantities of yttrium earths.
(abscissag against

T RE=100%

(Fig.1):
the

necdymium and praseodymium, 1.€ey

decreasing age of the perovskite generations,
The cerium content remains more or les

decreases.,
A correlation also exizts between

CIA-RDP86-00513R000206420017-9

s/007/6o/ooo/004/oo1/005
B002/B055

Rezina, analysts of the IMGRE AN SSSR (Institute
gnd Crystallochemis
AS USSR). All the perovskite samples were

try of Rare Elements,

found to contain relatively

lanthanum, neodymium and praseodymium, and very

A plot of the total RE content

tne relative content of individual RE (relative to
(ordinate) makes the following geochemical conclusions possible

The totel RE content of perovskites and the concentrations of

the individual RE elements are correlated.

e

The relative contents of

less basic elements, increase with
whereas the lanthanum content
o constant (46-52% of SFE).

the relative contents of the individual
elements and those of lanthanum (Fig. 2) eand neodymium (Fig. 3).

Altogethen

the perovskites may be divided into two types: 1) perovskites with higher

concentrations of basic elements, especially lanthanum.
melilitites and rocks containing
2) perovskites containing larger

come from olivinites, pyroxenites,
perovskites of conventional habits
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: quantities of the less basic janthanides, generally termed knopites. The

. toial RE- and niobium contents of this type are high. From these results

i it is assumed that perovskites are of a hydrothermal-metasomatic origin. ;

¢ Mention is made of E. A. Bagdasarov, Ye. M. Epshteyn, A. A. Kukharenko, and :

i Ye., I. Semenov. There are 3 figures, 1 table, and 13 references: 12 Soviet-|
¢ bloc and 1 non=Soviet-bloc. - ’ :

: ASSOCIATION: Institut mineralogii, geokhimii i kristallokhimii redkikh ) .
; elementov AN SSSR, Moskva (Institute of Mineralogy, Geochemistyy;
and Crystallochemistry of Rare Elements, AS USSR) o v//
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BORODIN, L.S.

T Metasomatic percvskite from pyroxenites of the Vuoriyarvi massif.
Geol.rud . mestorozh. no.4:101~102 Jl-Ag '61. MIRA 14:1C)
(Vuoyarvi region-~Perovskite) -
(Vuoyarvi region—-Pyroxenite)
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S

_BORODIN, L.S.; BARINSKIY, R.L.

Rare earth composition in pyrochlores from massifs of ultrabasice-

alkaline rocks and carbonatites, .Geolhimiia no.61 G5 g1, - .
o <GB S 6)

1., Institute of Mineralogy, Geochemistry and Crystal Chemistiry of
Rare Elements, Academy of Sciences U.S.S.R., Moscow.

(Rare earth metals)

(Pyrochlore)
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BORODIN, L.S.; BYKOVA, A.V.

P A S

Zirconium schorlomite. Dokl. AN SSSR 141 no.f:ll A-14i6 D '6l.
(MIRA 14:12)
1. Institut mineralogii, geokhimii i kristallokhimii redkikh
elementov AN SSSR. Predstavleno akademikom N.V.Belovywm.
(Schorlomite) (Zirconium)
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s/677/61/000/007/001/003

E193/E383
AUTHOR: \Eorodin, L.S.
TITLE: Correlation associations of rare-earth elements and

some specific features of their distribution in
[predominantly] cerium- and cerium-bearing minerals

SOURCE: Akademiya nauk SSSR. Institut mineralogii, geokhimii
i kristallokhimii redkikh elementov.. Trudy. mno. 7
1961, Voprosy mineralogii i geokhimii redkikh elementov.

3 - 25

TEXT: In contrast to procedures advocated by other workers:

in this field, the present author used lanthanum graphs in his
study of the nature of correlation associations in cerium-
bearing minerals. Lanthanum was chosen as the reference element
because of its proximity to lanthanoids proper, and because, at V//
the same time, it differs from other lanthanoids regarding those
chemical properties which depend.directly on the basicity of

the medium (thus, for instance, lanthanum is more basic than

auy of the other trivalent rare—-earth elements and is character-
ized by lowest stability of its complex compounds)., According to
Card 1/%4
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D.S Korzhinskiy, an increase in the basicity of magma and

magmatic aqueous solutions brings about an increase in the
activity of all bases (weak bases, in particular) which is
reflected in the systematic. variation of the paragenetic

ratios of minerals, sequence of crystallization processes and
composition of minerals. Consequently, using lanthanum (the
Strongest base among lanthanoids) as an indicator of the basicity
of the medium provided the most convenient means of elucidating

the geochemical variations in the composition of the rare-earth V//
group; particularly in essentially cerium minerals. Starting
from these premises, the present author constructed a series

of lanthanum graphs, i.e. graphs in which the concentration of
various rare-earth elements is Plotted against the lanthanum
content in the mineral. Graphs of this type were constructed

for perovskite, monozite, rinkolite, lovchorrite, wudjavrite,
sphene and apatite. In addition to. these graphs, data are

given on the distribution of rare-earth elements in minerals

in Khibiny and Loévozero massives, and lanthanum graphs are
reproduced for these minerals which include eudialyte, rinkolite,

Card 2/4
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sphene, apptite, loparite, apophyllite and steenstrupine.

The geochemistry of the minerals studied is discussed in

the light of both these data and views expressed by other

workers. Among other points made in the concluding paragrphs,

it is stated that comparison of the composition of the minerals

of various origins with which the present work is concerned
indicates that in the case of solutions with a "complex" content
of rare-earth elements which, at the same time, are characterized
by high chemical activity of the most strongly basic elements
(Lanthanum and cerium, in particular),: no separation of the
rare-earth into two groups (cerium and yttrium groups), each V///
containing approximately an equal number of elements, takes v
place. Under these conditions, selective separation is possible
as well as the appearance of par excellence rare-earth,

essentially cerium-bearing minerals. There is a close relation-
ship between these processes which depend on specific conditions
of fractional crystallization, particularly on the basicity of

the medium. For this reason, the rare-earth elements content

of minerals (including complex minerals) cannot be identified

Card 3/4
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with the content of these elements in the mineral—forming
molten solutions; neither can it be regarded as being
determined mainly by the crystal structure of these minerals.
There are 7 figures, 7 tables and 23 references:

20 Soviet-bloc and 3 non-Soviet-bloc.

"\
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BORODIN, L,S.; KAPUSTIN, Yu.L.

_/____2_—-!-—_&
First find of burbankite in the U.S.8.R. Dokl. AN SSSR
147 no.2:462-465 N '62, (MIRA 15:11)

1. Institut mineralogii, geokhimii 1 kristallokhimii
redkikh elementov. Predstavleno akademikom D.I. Shcherbakovym.

(Burbankite)
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S/ 617, 5-/ 000/ 009/ 002/ 003
AO5T/A126

{Borodin, L[§:, g

.'Some bas:lc problems of rare-earth geoohemistx'y

,u,,gAkademiya nauk SSSR. Institut mdneralogii, ‘geokhimii 1 kristallo~ |
© o xhimid redkikh elementov.- Trudy, no. 9, 1962. Redkiye elementy v
: »"massivakh shohelochnykh porod., 91} - 124 "~ .

TEXT: 'I'he present paper ‘Was read at the meeting ‘of the Scien’cific Board
- of -the IMGRE AS USSR in April 25, 1961. . The author gives a thorough discussion
" of the basic proble'ms of the geochemistry of rare earths citing his:own papers '
1o and critio:lzing those of other authers. The paper contains the following chap-
“"ters:  On -the connection between the’ composition of rare earths and the composi-
© - tion end structure of minerals, on the separation of rare earths during the for
1~ . mation of minerals and. "mdicator ‘relations of lanthanides; the use of lan--
thanide diegrams.in studying the rare earth metals mineralization of alkall ; T
~rocks;  -classification of the. composition of rare earths in minerals. The au- | - ... |
thor draws the: following conclusions, 'I'})ze formation of cerium or yttrium miner-' | .
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ST sfsrrfea/oon/oom/o0z/e0s |
- Some basic problems of rare-earth geochemistry CAOST/MI26 L dorsn
- als 1s determined by the fractionating degree of the terminal cerium or yttrium.
. compositions of lanthanides in’ dependence- of - the alkalinity of the-solutions -or.
. -melts, by the primary clark ratios. of ‘lanthanides, by the relative soncentration
.-of yttrium and by other .conditions., A less important factor 18 the role of o
- erystallochemical struocture in -ﬂ)e.dovelopment' of selective compositions of rare | - e
‘earths in minerals, especlally yttrium minersls. - Three groubs have to be dis- el
+ tinguished among Janthanides in respeet to characteristic variations of the com- ..
- position of rare earths: 1) the most basic with La, Ce, Pr, and Nd; ‘2) the SO
 .least basic with Er, Tu, Yb, and Iu; and 3)- the "4ntermediate" ones with Sm, Ewj ! -
~ gd, Tb, Dy, and Ho. The first grouprisfcharactéristic of typical cerium miner-
- 'als, the other two of yttrium minerals. “Tn-relation to the degree of selectivi~
%ty of the composition of rare earths all minerals containing rare earths as the
_main component, or as {somorphic admixture, are divided intos 1) Minerals with |
a complete content of rare earths;. 2) = cerium, or yttrium minerals with a com-"
“plex content of lanthanides; . and 3) cerium, or yttrium minerals with a selec= | -
" tive content of. lanthanides - -lanthanum. and neodymium, or gadolinium-dysprosium ;- -.c 7
1 and erblum-ytterbium content.’ " Investigations of the variation of the rare earth @ . 3
! content in minerals, typomorphic. for -single complexes of rocks or deposits, by | -

[P i e e o S e 2 o e e e
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BORODIN, L, S.

SIE Ny e 2.
Petrography and origin of the Vuoriyarvi massif, Trudy IMGRE
0.9:161-206 '62. (MIRA 16:1)

(Vuoriyarvi region—Peirology)
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TIKHONENKOV, Igor!' Petrovich; VLASOV, K.A., glav, red,; BORODIN,
L.S., kand. geol,-miner. nauk, otv. red.; SLEPNEV, Yu.S.,
~~¥ed, izd-va; NOVICHKOVA, N.D.,, tekhn, red.

[Nepheline syenites and pegmatites in the Khibiny Mountains
and the role of postmagmatic phenomena in their formation]
Nefelinovye sienity i pegmatity Khibinskogo massiva i rol!
postmagnaticheskikh iavlenii v ikh formirovenii. Moskva,
Izd-vo Akad. nauk SSSR, 1963. 246 p. (MIRA 16:7)

1. Chlen-korrespondent, AN SSSR (for Vlasov).
(Knibiny Mountains--Nepheline syenite)
(Xhibiny Mountains--Pegmatites)
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BORODIN, L.S.

>kw'i>l-“€o¢1.'}giation of rare earth elements and some features of their
distribution in cerium and cerium~ocontaining minerals, Trudy
IMGRE no,7:3-25 1'61, (MIRA 16:11)
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BORODIN, L.S.

Perovskites in ultrabasic rocks of the Afrikanda Massif and
some problems of the origin of this massif, Trudy IMGRE
no.15:20-105 63, (MIRA 16:11)

sy
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_BORCDIN, L.S.
Carbonatiﬁes andfgepheline syenites; contrivution to the general
petrology of the ultrabasic massifs, alkall rocks, and carbona-
tites, Izv. AN SSSR.Ser.geol. 28 no.8s23-42 Ag '63. (MIRA 17:2)

1. Institut mineralogii, geokhimii i kristallokhimii redkikh elemen-
tov AN SSSR, Moskva,

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206420017-9"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206420017-9

VLASOV, K.A., glav. red.; SERDYUCHENKO, D.P., doktor geol.-min.
nau, red.; YES'KOVA, Yeo,M., kand. geol.~miner. nauk, red.;
BORODIN, L.S,, kand. geol.-miner. nauk, red.

[Geochemistry, mineralogy, and genetic types of rare element
deposits] Geokhimiia, mineralogiia i geneticheskie tipy me-
storozhdenii redkikh elementov, Moskva, Izd-vo "Nauka.,"
Vol.l. [Geochemistry of rare elements] Geokhimiia redkikh
elementov. 1964. 685 p. (MIRA 17:5)

1. Institut mineralogii, geokhimii i kristallokhimil redkikh
elementov., 2. Chlen-korrespondent AN SSSR (for Vlasov).
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SHCHEGLOV, A.D.; BEUS, A.A.; BORODIN, L.S.; ITSIKSON, G.V.; PAVLOVSKIY,
A'B.; RUNDKVIST, D.VT; STLORENKO; Z.V.; TVALCHRELIGZE, G.k.

Conference on the problems of postmagmatic ore formation.
Sov. geol. 7 no.3:144-153 Mr '64. (MIRA 17:10)
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. BORODIN, L.8.,. kand. geol.-miner, nauk, otv. red.

[Petrolegy and geochemical characteristics of complex of
ultrabasites, alkali rocks, and carbonatites] Petrologiia
1 geokhimicheskie osobennosti kompleksa ul'trabazitov,
shehalschnykh pored i karbonatitov. Moskva, Nauka, 1965,
286 p. ‘ (MIRA 18:8)

1, Moscow, Institut mineralogii s geokhiril 1 kristallekhi-
mii redkikh elementcv. :
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BORODIN, 1.8

Hare~eerth elements as geochemical indicaters in solving the
problems of endogenons mineral formetion. Izv, AN SS8R. Ser.
zeols 30 no,7:3-20 J1 165, (MRA 18:7)

1, Trstitut minaralogii, geokhimil i kristallokhimii redikikh
slementov (IMIRE), Moskva,
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/ BORODIN, T..S.; LAPIN, .V,

ATORRNEES I~ i ORI

Perovskite olivinites und carbonatites u«s possible typos

of complex tantatalum-bearing and nicbium ores, Jov.gscl. B
no.11:132-136 N 165, {MIRA 1921)

1. Institut mineralcgii, geokhimii i kristallokhimii redkikh
elementov Gosudarstvennogo geolegicheskogo komlteta,
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BELOUS, I.Kh,, st. nauchn, sotr.; KAZANSKIY, Yu.P.; VDOVIK, V.V.;
KLYAROVSKIY, V.M.; KUZUETSOV, V.P.; HIKOLAYEVA, I.V.;
NOVOZHILOV, V,I.; SENDERZOK, E.M.; AKAYEV, M.S.; BABIN,
A.A.; BERDNIKOV, A.P,; GORYUKHIN, Ye.Ya,; NAGORSKIY, M.P.;
PIVEN', N.M.; BAKANOV, G.Ye.: GEBLER, I.V,; SHOLYANINOV,
N.M.; SMOLYANINOVA, S.I.; YUSHIN, V.I.; D'YAKONOVA, N.D.;
REZAPOV, N.M.; KASHTANOV, V.A.; GUL'BERT, A.V.; SIDOROV,
A.P.; GARMASH, A.A,; BYKOV, M.S.; BORODIN, L,V.; AYCHKOV,
L.F.; KUCHIN, M.I.: SHAKNOV, F.N., EIEFT“ﬁEHT?“snrAxovsxAYA,
L, I.. red.

[West siberian iron ore basin] Zapadno-Sibirskii zhelezorud—
nyi bassein. Novosibirsk, Red.-izd. otdel Sibirskoge otd—

niia AN SSSR, 1964. 447 Do (MIRA 17:12)

1. Akademiya nauk SSSR. Sibirskoye otdeleniye. Institut geo—
logii i geofiziki. 2. Institut geoliogii i geofiziki Sibirskogo
otdeleniya AN SSSR (for Belous, Kazanskiy, Vdovin, Klyarovskiy,
Kuznetsov, Nikolayeva, Novozhilov, Senderzon). 3. Imstitut
gornogo dela (for Akayev). 4. Novosibirskoye geologicheskoye
upravleniye Ministerstva geulogii i okhrany nedr SSSR (for
Babin, Berdnikov, Goryukhin, Nagorskiy, Piven'!).

(Continued on next card)
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