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U. S. BOARD ON GEOGRAPHIC NAMES TRANSLITERATION SYSTEM

Block Italic Transliteration Block Italic Transliteration
£ e A a A, & b2 P p R, r
Dot E 6 E, b Cc ¢ ¢ S, s
S B Vv, v T T m T, t
ror r G, € Yy Y oy U, u
e q @ D, d ¢ ¢ ® ¢ F, T
e E ¢ Ye, ve; =, e¥ X x X x Kh, kr
sl X Zrn, zt Lou 4 w Ts, ts
- 3 Z, = R 4 « Ch, ¢ch
e H I, i . o U w Sh, sh
y A ¢ T, -= Wow Shker, shch
- v K x K, ¥ SO
. /i L, 2 s & w v, v
M « B, E e b '
To- H N N, n = = s £, e
< 0 o T, ¢ =oa D » Y, v
- n n T, r FoF A a Ya, va

*ye initially, after vowels, and after t, &; e elsewhere.
Wnen written as & in Russian, transliterate as yé or €.

RUSSTAN AND ENGLISH TRIGONOMETRIC FUNCTIONS

Russian English Russian English ‘ Russian English
sin sin sh sinh arc sh sinh !
cos ccs ch cosh arc ch cosh !
tg tan th T arc th tanh !
ctg cot cth ¢~ arc cth coth !
sec sec sch S arc sch sech -
cosec csc csch csch arc csch csch !}

Russian English

rot curl

1z log

GRAPHICS DISCLAIMER
411 figures, graphics, tables, equations, etc.

merged into this translation were extracted
from the best quality copy available.
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CONVERSION OF SPACE-RECORDED CODES INTO
ELECTRICAL BY THE OPTICAL METHOD

Yegorov, Yu.v., Naumov, K.P.

Correlation systems of the optical type (1, 2, 3], which recently
have been used extensively for processing radar signals, can be used
for the generation of complex electric signals. In a system of such a
type (Fig. 1) the electric signal on the output of the phot-.detector is
ocbtailned as a result ot the correlation of the signal which is
spatlaily recorded on transparency T. The signal has a short radio
pulse which 1s pass.ing 1n a transparent sound duct of an ultrascnic
light mcdulator (UZMS). Here the radio pulse '"reads" the space signal

from the transparency. ccnverting it into a time {[{signall.

A 1= vneowrn (X1, 1 the syster which is shown in Figure 1 the

Ubus (T = A JU 0 U (1-T)ll-cos[wn T )] =
= At (%) cos[w.T+ 807)] ,

where uji{x). u-{x) - complex envelopes of the signal and the
transparen.y . rll;i’[! - envelcpe of the correlation function of the
initia. signals: (W, - frequency of the carrier signal 1n the UZMS.

0
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Figure 1.
Key: {1) UzZMS: (Z) Collimated light; (3) Diffraction orders;

(4) FEU; () Band amplifier; (6) Modulator.

It 1s evident that undistorted read-out would be possible only
when unix}= {=): 1f read-out takes place with a pulse of duration t,.
then, as can ke obtained readily from the correlation integral, the
mipimum duration cof the front of the signal which is read out 1s eqgual
te ty,, ard the minimal distance between two successive pulses

{(interruptions) of the transparency should be no less than 2 Jto_

L experimento. investigation was made of the read-out of a signai

from a transparercy which was made by the photo method 1i1in the form of

an anbpsltude cdifiraction arating. manlpulated In phase relative to the
spece carrier (% 1 mrn) 1n conformity with the law of pseudorandom
binary sequence with base 7; the overall lencth of the transparency
was 171.4% mo. Figure Z shows in a strongly magnified form a small
portion of the transparency. illustrating its structure. The read-cut

pulse had a carrier of b.55 MHz, pulse duration varied from 1 ps to v.:
s, Thhe read-cut was made of different sectors of the transparency

with a length from 2C mm to 171.45 mm.




Figure 2.

Figure 3.

Figure 2 srtows the oscillogram cf the signal which was read cu*
from an aperture of >1 mr with a pulse t5=C.5 ps - The result of the

read-cut 1= & ptase-marnipulated radio signal, the changes of state of

phase ¢f the carri1er (B£.32%5 MHz) conform to the passing of the envelopes
through zero., and the duration of the pulse fronts is equal to

te=0L¢ o {crn lorvoe division on the coscilillogram corresponds t:

2.8 psi

The first fcur pulses (on the left) correspond to the four phase

[aS]

interrupticns cor. that particular segment of the transparency (Fig.

The erperirmern® confirms the possibility of generating electric
signals by the optica: method, and the structure and type of siagnal
generated ale determined only by the structure and type of

4
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transparency. This distinguishes this method of signal generaticn

favorably from the known radio-engineering methods.
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CORRELATION PROCESSING OF PERIODIC BINARY
PSEUDORANDOM CODES BY THE OPTICAL METHOD

Naumcwy, K.P.

systems of correlation processing of radio signals [1.

tages over radio engineering in their multi

op the twi-dimensicnal nature of the first:

c.rresa*ir1or functions of complex sigrals.
cr. the correlation processing c¢f a binary

ri1bect 11 this work .
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The code gener~*»>r forms a birary seguence of pulses according tc¢ the
rule [4]:

di =~ gd, jdwd, cdip

where i=7 8, 9, and dyd,=.  =de=, a, =+,

The duraticn of the code is equal to 127 t,, where tg - duration of

cycle, egual to 1 s . After the balance modulator a phase-manipulate?
radiz si1gnal (f of carrier = 6.35 mHz) is obtained which enters the
ultrasonio light medulator (UZMS). The modulator is a cuvette with

alcohcl 1n which a pirezoceramic element (type TsTS-19) excites

uitrasocnic wavers ., Fiagure 2 shows the oscillogram of & pcrticn cf the

N

s1grai whiglh 15 bkeing processed, In conformity with the code the

transparency was made i the form of an amplitude diffraction gratinc

1

rhas~-r-2 .2 z*tlve *r tre gpacTe carriery and equ=al tr~ &1 pn

Figure
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u‘"/‘r/-: AJU. (')u.:(.l-f)_l.r-t‘br[“k!‘vy(f)] =
= A"!L(T) Cos [ e T 0(')],

where uji(x) and un(x) - complex envelopes of the signal of the UZMS au”
the transparency: 132{(C) - envelope of the correlation functicr <f
these signals: (!, - carrier frequency.

4

Fiooove o

Tre o ttoire-ti -0 rt7ryr ¢t the envelope 01 the autcoccorrelaticorn
fLr T ac o tre rad. fi1gnel, manipulated 1n phase by a pseudcranc.nm
e e - Zr tase sever [4)., 12 sncocwn irn Figcuire T

The «aorre.a*1c1 functicor. of the si1gnal and the transparency whict
war citazined erpsr:irerntally 1s shown 1n Figure 4. The obkserved

d. . ffererce In the exrerirental correlation functions and theoretical 1.

€ ox e s by tre oL lswainy factors: the i1mperfect form <f the rad:.
sigral F.oo0 Do nouldeal corformity of the transparency tce the sichal

the f_l1terinc properties of the band amplifier and the aberrat:ons -

e o]




the optical system. The influence of these factors on the correlation

function can be calculated thz2oretically.

Figure 4.

Thu= the experiment confirms thte possibility of correlaticn

processing ¢f complex lengthy radio signals (signal length 127 MS

"gJains*t T.2 us in werk [Z50)
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DIFFRACTION SPATIAL OPTICAL LIGH1 MODULATOR
WITH CROSSED ULTRASONIC FIELDS

Yegorov, Yu.V., Naumov, K.P.,

Diffracticn ultrasonic light filters (UZMS) are the mcst effective
means for entering radlio signals into operational optical processinc
systens. In this wcrk a review is made of the technical feasibility cf
an astigratic optical processing system using crossed UZMS instead c:

the single-dimensional modulator which is usually used.

2
"

Fiogu: 1
Figure 1 =gnow. wne seycut of the modulator, tne mcodulating field

of which 15 fcrmed by 1w> orthogonally crossed ultrasonic traveling
waves with envelcyes u; and up, excited by converters P; and Po. In

thie acceptec sy-*ten cf ccordinates the envelopes uj; and us have the

form of waves

1C
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3 (1)
UltrZ) , w(t-F)

The collimated light, directed perpendicular to the plane of the

modulator, 1s modulated by waves (1) and enters the lens astigmatic

pair with axes X,. y, such that xo5 - the coordinate along which the
Fourier transfornm is fulfilled, and Y, - the coordinate, relative to
which the actual image 1s formed in the plane of the photodetector. If

the system ©f cocrdinates (X5, yo) 1s turned relative to the system (x.
yY) by the angle 5, then after the conversions of the coordinates the

waves (13 are reduced tc the form:
/t.*C.‘z.—S-Yo Y (g'sZO‘C’.)
ui\ ‘f' ’ 8 ’\fj ,

5o VT Sin (560, cavVTeos(§-0), Lumtu

Wiie €

= - sres3d of ultrasouns
Vi’ r b =

Uncdey the assumptior. ¢f the properties indicated for the optical

"

()
1

Stoger D Elow . that the opticel o) electrical si:ghai: reccrcded

on the cutpu*t 12 propcrriicrnel to the integral

T (8)=-v) J U (Test) 2 (Tuect)dt (3)

La
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Here: tt-'{r-',, 7,.;‘;(1_«-,,/1 le-g_-’((,-s'}.},

A - aperture of the optical system.

The integral transformation (3) which is made by the optical
system has a different mathematical meaning with different methods c¢f

indicaticon of light distribution.

Actually, 1f i/ #=0C (i.e., $S=1, C=1), then

jq(:()-_y,-;‘fu,((/u;(ur}a((;;%"/.=Ru(T), (4)

where C= (ts-ts)- gy-.

Thus 1ir thilisg case the distribution of light in the output plane will be
dercribed by & fun~tion of nutual correlation of the envelopes u: anc

t
. the maximur of which Las the coordinate %%“’-

1f 2/@<f £:-1, C=1}!, ther in the case of using spatial
photoelectric 1ntezra*ticn 1n the photodetecteor and band-pass
filtratior. the envelope of the radioc signal will be proportioconal to tthe

intearel [17:

’ - ' '= 1('
Ju =0 _2 u,(()u,[{f. t)-tfedt = U ()@ U, 5

A
[




which is the convolution function of the envelopes. It 1s interesting

that in this case the dependence of the integral on Yy, disappears.

1f y-I0¢f (0¢C<V2 ;VI>$29 ) ' then the light distribution

on the output will be described by the integral

Talge)= - B festmtU [0 (6 te- S5 pgltt]

where {;‘4 . Consequently the distribution 1s determined by the
function of mutual correlation of u4 and uz with the variable scale

coetflcient m relative to the variable t, and

m=§lc=ty(§-6/

Thu: the use <f the device described in an optical system makes it

]

[y

possikble: to carry ocut correlation processing of radic signals with

(

a spatial separation cf the ocutput signal {(including in the case cf
varliable time scales of the signals); 2/ to distinguish the time signal
which 1s proporticnal to the convelution function of the signals (cor

the function ¢f mutuel crrrelaticn of the twe "mirror"” sigrnals;.
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