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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

6 6 5 6 B, b C c C c S , $

B B  B .  V, v T i  T ~ T, t
r r  1 a G ,g Y y  y 

~ 
TJ , u

f l D  D, d F, f

E e 5 a Ye , ye; E, e0 X x X x Kh , kh

hI ..W ~ Zh, zh Lj u, Q q Ts, ts

3~~ 3 ,  Z , z t~I L ~ Ch , ch

~i H  1, 1 W w  lih iw Sh, sh

I~l ~‘ B Y, y U4 u.~ ill a~ Shch , shch

H ~ IC x K , k b b b b

f l  A L, 1 w ~ U Y , y
n .  M~~~ M , m b b

H H  H N N , n 3~~ .9 E, e

O o  0 °  O, o Yu ,yu

fl n 17 n F, p A H i Ya , ya

~~~ initially , after vowels , and after ~~~, ~; 
e elsewhere .

When written as ë in Russian , transliterate as y~ or ê.

RUSSIAN AND ENGLISH TRIGONOMETRIC FUNCTIONS

Russian English Russian English Russian English

sin sin sh sinh arc sh sinh~~cos cos ch cosh arc ch cosh_1
tg tan th tanh arc th tanh_1
ctg cot cth coth arc cth coth_1
sec sec sch sech arc sch sech_1
cosec csc csch csc h arc csch csch

Russian English

rot curl
ig log
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GREEN LIGHT ORGANIC DYE LASER EXCITED BY FLASH LAMPS

Dzyubenko , M. I., Korobov , A. M., Naumenko , I. G.

Solutions of organic dyes , which have been studied extensively
recently, make it possible to obtain intensive , easily tunable on
frequency, narrow— beam coherent radiation.

However, there are certain difficulties connected with the use
of these substances for lasers. The main difficulty Is that the

li fetIme of organic molecules In an exc ited state is very short ,
theref~re the duration , or if only the build—up front , of the
pumping pulse should be of the same order El].

The first sources of pumping were solid—state ruby and neodym-

ium lasers with modulated Q—factor [1, 2], and also their harmonics

{3].
Later the pumping of organic dye lasers was done by a simpler

and more effective method — by the non—monochromatic radiation of

gas—discharge tubes [~—6]. However , in this case the radiation
which was obtained was in the red and yellow ranges of the spectrum .

For obtaining generation in the green and blue ranges it is neces—

sary to use more powerful pumping pulses.

For this we used an arrangement of the discharge of a low—in-

ductance capacitor through a vacuum discharger on two direct xenon

tubes of the IFP—2000 type . In this case particular attention was

given to lowering the inductance of the discharge circuit .

The overall duration of the light flash, as, Is known , Is
determined , first of all, by the duration of liberation of electri—

cal energy in the discharge gap; secondly, by the duration of the

afterglow of the heated plasma . Therefore main attention was given

1.



-. ~~~~~~~~~~~~~~~~~~~~~~ - — -~~~~~~~~~~~~~~~~~~~~ -~~~-- -~~—— . -~~ - ----,--~~~~~~~~~~~ ,-- 
—

I
I

to shortening the duration of liberation of energy In the discharge
gap.

As a result of the experiment s which were conducted it was es-
tablished that with an Increase of voltage from 6 to 24 kV the
period of the discharge is reduced from 3.8 to 2.1 ~s, and the

duration of the light pulse is increased from 1.15 to 1.4 Its , while
the build—up front is reduced from 0.7 to 0.4 ps.

_ _  _ __ _ _  :~ _ _
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Spectra of generation of fluorescein solutions: a — C~4l0~~ ,
b — C 2 1 0~~~, C — C 1 l 0 4, d — C 5 1 0 5 moles/l.

Light pulses with such parameters were used to excite aqueous

and alcohol solutions of sodium fluorescein, 9—aminoacridine ,

~4—methylumbe11iferone, and certain other derivatives of coumarin
which yield stimulated radiation following pumping of the second

harmonics of a ruby laser . The solutions were poured into a cylin-

drical quartz cuvette (length - 160 mm , inner diameter — 5 m m )
with precision—finished ends . Small glass windows were attached

to the ends mechanically. Two outlets for the replacement of the

solution were adhered to the side surface. The cuvette with the

solution was placed between the lamps. For the more effective

2.



utilization of the radiation of the lamps a system with the so—
called “dense” filling was used. The resonator of the generator was

formed by flat extension mirrors which had dielectric coatings

with a reflection coefficient in the band of luminescence of the

investigated substance R1=99.5% and R2 99.5—30%.

Under these conditions it was possible to obtain generation

on alcohol and aqueous solutions of fluorescein with a concentra-

tion of active molecules of l.25 l0—~ — 6io —
~ moles/l. The wave-

length of generation In this case varied in the range of

5420—5810 A (on the boundary of the radiation bands). The spectrum

of radiat ion of a solut ion of fluorescein at different concentra-
tions is shown in the figure. The energy of excitation was con-

stant and comprised ..3145 J. As can be seen from the figure, a

wide band is radiated (widt h -.150—200 A), and its position depends

on concentrat ion , Q—factor of the resonator , and the level of exci-
tat ion [1, 2]. However , in all cases the band of generation of

the solution in the case of excitation by flash lamps was found

in the longer wavelength area of the spectrum than in the case of

pumping by a giant laser pulse (average length of generation band
equal to -5200 ~~, concentration — 5.l0~~ moles/i). Apparently

this can be explained by the difference in the power of excitation

[7] . The threshold of generat ion com pr ised ~l95 J for the optimal

concentration (—l0~~ moles/l), and the energy of radiation —3O mJ

(energy of excitation -540 J). The divergence of radiation com-

prised •l0~~ rad.

We did not succeed in obtaining radiation in the blue area of

the spectrum . Apparently more Intensive pulses of excitation and
with a higher rate of build-up are required for providing conditions

of generation on solutions of substances which lumiriesce in the

blue area. Possibly this requires the use of some new systems , or
the further Improvement of the arrangement described .

Institute of Radiophysics and Electronics Submitted 9 Jun 1969
AS USSR After revision 13 Aug 69
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______ .—..-~.-



BIBLIOGRAPHY

I. P. P. S o r o k i n , J. R. L a n k a r d , E. C. H a m m o n d . V. L. M o r u a z i , IBM J.
Rca. a. Developm. , II , Na 2, 130, 1967.

2. M. H. Jj. 3 m 6 e u K O , H. r. H a y M e t i K o , H. H. 4 e p H I o K. 1’. 1. U N ~~ X ) r I l .
Y•)K. 14. Na 5.735, *960.

3. B. 11. I ( o u y 6 a u o a . .11. ~l. Ma . i i i ec , *0. B. H a 6 o I l K u H . JI . A. O r y p i i o . a .
A. Ii . fl 0 A~ o p  H U 1. ~ ). C. 11 O K  po  a C K a a , H3B. AH CCCP . cep. pu., $2, 11
I46~ 1968.

4. P. P. S o r o k i n . i. R. L a n k a r d . IBM J. Rca. a. Developm.. II . Na 2, 14$. 1967.
6. A. H. P Y 6 H H O B . B. A. M O C T O 8 H H K O B , JLAH BCCP, 12 , Na 7. 602, 196$.
6. M. H. .11, 3 to 6 e ii K o, H. r. H a y u e H K o, A. M. K o p o 6 o a, Y~ )K, *4. 61*. I969.
7. B. H . C T e u a H o a . A. H . P y ó H n oB , )KflC,4,M3.222, *966.

4. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ _ _ _ _ _ _ _ _ _



-~~~~~~ —- - -~----—-- --~~.--—----- - -  
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —-——-- -—--. .

_ _ _ _  _ _ _  -—a

%~~~ p

DISTRIBUTION LIST

DISTRIBUTION DIRECT TO RECIPIENT

0RGAI~IZATION ~~C~0FIQtE . 
0kGANLzATIoN ~ MICROFICRE

A205 DMATC £053 A F / INAKA . 1
*210 DMMC~ 2 E017 AP / kDXfl—W ,~ 1
B31i~ DIA/aDS—3c . 8 £404 AEDC 

‘ 
. ‘ 1.

C014 3 USAMIIA I E408 A~FW L . , 1
C509 B.ALL ISTIC RES LABS 1 E4 10 ADTC . . 1
C510 AIR MOBILITY R&D 1 E 4 13 , ESD 2

LAB/FlO FT D
C513 PICATINNY AJ~~ENAL 1 CCN 1
C535 AVIATION SYS C0I.W 1 • 

- 
TQIS 3
N IA /PHS 1

C59]. FSTC 
. 

5 . NLC D 2
C619 MIA REDSTONE 1
D008 NISC 1
H 300 USAX CE (USABEUR) 1
P00 5 ERDA
P055 CIA/CR S /ADDISD 1
NAVORDSTA (5oL) 1

NASA/KSI 1

AFIT/LD 1

FTD— ID (RS)T—0293—78 , 
‘

-: i~~~ _ _  
_ _ _ _


