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U. S. BOARD ON GEOGRAPHIC NAMES TRANSLITERATION SYSTEM

Block Italic Transliteration Block Italic Transliteration

A a A a A , a P p p p R, r
5 6  B, b C c  C c  S, s

B B  B .  V , v T T  T m  T , t

E r  r • G , g  Y y  Y y U , u

D, d ~~~ F, f

E e E . Ye, ye; E, e* X x  X x Kh , kh

~ ~c Zh , zh L~ ~ V Ts, ts

3 3 3 s z , z ~ Oh , ch
;-i H H u I, I W w ill ~ Sh, sh

~i B a Y , y L~ u.~ ill iq Shch, shch
K K K , k ii

/1 A L, 1 bl~~ M ei Y , y
M M  14, m b e

H N N , n 3 ~ 9 ‘ E, e

- 0 0 0, 0 FO o K) ~ Yu , yu
f i n  P, p  A~~ R i  Ya ,y a

*~~~~ initially, after vowels , and after 
~~, ~

; e elsew here.
When written as ~ in Russ ian , transliterate as ye or ë.
The use of diacr it ical marks is preferred , but such marks
may be omitted when expediency dictates.

G REEK ALPHABET

A lpha A a a Nu N

Be ta B ~ Xi
gamma F y Omicron 0 0

Delta P1 TI ii

Epsilon E c e Rho P p ~
Zeta Z ~ Sigma E a c
E~ a H n Tau T t

Theta 0 0 Upsilon T u

Iota I t Phi ~ ç ~
Kappa K )t K ChI X x
Lambda A X Ps i

14 ~.i Omega w
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RUSSIAN AND ENGLISH TRIGONOMETRIC FUNCTIONS
Russian English

sin sin

cos cos
tg tan
ctg co t
sec sec
cos ec csc

Sb sinh

ch cosh
th tanh

c th cot h
sch sech
csch csch

arc sin sin~~
arc cos cos 1

arc tg tan~~
arc ct g co t ’
arc sec sec 1

arc cosec csc

arc sh sinh~~
arc ch cos h~~
arc th tanh~~
arc cth coth~~

—larc sch sech
arc csch csc h~~

rot curl
ig log

GRAPHICS DISCLAIMER

f i g u r e s , g r a p h i c s ,  tables , e q u a t i o n s , etc.
i into this translation were extracted
~he best q u a l i t y  copy a v a i l a b l e .
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1086

POSITION—SENSITIVE RADIAT ION DETECTOR

N. A . I tskovskiy, I.. S. Kremenchugskiy and S. K. Sklyarenko

Physics Inst itute of the Aca demy of Sciences Ukr SSR

The inven tion is related to the position—senjtjye and ser vo

ra diation converters which have recently become increasingly more

popular in electrooptical equipment .

There are two types of photoelect ric position—se nsitive devices:

the electric brid ge , which is a combina tion of optical , electr ical

and mechanical elemen ts, an d th e radia t ion detec tor with *

coordinate—depend ent sensitivi ty.
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The second ty pe of device is more promising than the firs t ,

since it has a short time lag and is very ccmpact .

The problem wi th  photoelectric posit ion— seusitive dev ices which

operate at robi temperature is their limited spectral char acteristic,

caused by the red boundary of the photceffect. Their sensitivity is

limited to the visible and near infrared regions of the spectr um.

The purpose Df this invention is to broaden the spectral range

of their operation while increasing cocrdinate sen~..itivity and speed.

In order to do this, a pyroelectric crystal with a solid irradiated

electrode on one side and one or several pcint electrodes on the

oçposite side of the crystal is used as the detection element.

The figure shows a schematic diagram of the pyroelectric

position—sensitive detector..

The position-sensitive detector consists of a pyroactive crystal

in the for m of plane—parallel plate 1, which is irradiated by solid

electrode 2. This solid electrode is a layer of silver upo n which an

absorptive coating layer 3 has bee n applied , e.g., gold black. The

opposite (point)  electrode is a disk 50 pm in diameter. Tr iglycine

sulfate single crystals f rom the “ y ”—sect ion or polarized ba r iu m

L _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _  . .~~~. .- .. . ~~~ 
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t i tanate ceramics approximate l y 100 pm th ick  are used as the

pyroactive mater ial .  The sensing element is protected from

electromagnetic f ie lds  and mechanical  effects by a permalloy housing

with a viewing window made of a material  which is t ransparent  in the

spectral range in question.

The operating principle  of the pyroelectric position— sensitive

detector is as follows.

The modulated radia t ion  f l u x  in the  f or m  of the focused optical

system of a narrow beam is absorbed by the layer  of black and causes

local heating of the  pyroac t ive  cr ystal .  The change in the crystal’s

temperat ur e generates polarized charges w h i c h  va ry  wi th  the

modulation f requency  to or iginate  on the  s u r f a c e  of the cr ys ta l ,

result ing in the man i f e s t a t i on  of voltage be tween  the uppe r solid and

lover poin t electrodes.

The required coordinate—sensi t ive dependence can be obtained by

vary ing the thickness of the i r radia ted  electrode and the  modula t ion

freq uency.

The m a i n  fea tures  of the  detector are:

1) the  v o l t a g e — w a t t  sens i t iv i ty  with  the m a x i m u m  sens i t iv i ty  at
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a •odulaticn frequency of 20 Hz is 2000 V / W;

2) un der the conditions set for th  in P. 1, the sensi t iv i ty

threshold is 5—10 — ’ W/ Mz;

3) the time constant is 10— S— 1Q— ’ s;

14) the  spectral r ange  of sensitivity is 0.5— 14 0 pm w h e n  using

gold black.

I

This posi t ion—sensit ive detector can be used in any  part  of the

electrcmagnetic spectrum.

Subject of Invent ion

This invention is a position—sensitive radiation detector which

consists of a detector, a viewing win dow which is transparent in the

spectral range in question, a screening housing, and electrical

leads. It differs in that in order to broaden the spect ral range of

~~ the device ’s operation and raise its cccrdina te sens i t iv i ty  and

speed, the sensing element is made f r o m  a Fyroactive c rys ta l , e.g.,

Fy roac ti ve bar ium t i tanate  ceramics.
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