
T W E N T I E T t I  A N N I V E R S A R Y  O F  T H E  

OF T H E  A C A D E M Y  O F  S C I E N C E S  OF 

S I B E R I A N  B R A N C H  

T H E  USSR 

,,... Through Siberia wilI Russ ian  might inc rease , "  
(M. V. Lomonosov) 

"To organize  a Siberian Branch  of the Academy of Sciences of the USSR and 
to cons t ruc t  for it a sc ience  c i ty  nea r  Novos ib i r sk .  To cons ider  as the 
pr inc ipa l  t ask  of the Siberian Branch  of the Academy of Sciences of the 
USSR eve ry  kind of development  of theore t ica l  and exper imenta l  r e s e a r c h  
in the a r e a  of physicotechnical ,  na tu ra l ,  and economical  sc iences ,  d i rec ted  
toward the solution of the mos t  impor tant  scient i f ic  p rob lems  and of the 
p rob l ems  contr ibuting to the mos t  success fu l  development  of the product ive 
fo rces  of Siberia and the F a r  East ."  (From the Resolut ion of the Council of 
Minis ters  of the USSR of May 18, 1957.) 

The Siberian Branch  of the Academy of Sciences of the USSR (AN SSSR) is 20 y e a r s  old. Its composi t ion 
includes the following scient i f ic  cen te r s :  Novos ib i r sk  (22 inst i tutes) ,  I rkutsk  (8 inst i tutes) ,  K r a s n o y a r s k  (3 
inst i tutes) ,  and T o m s k  (3 inst i tutes) ,  as  well as the b ranches  of Yakutsk (6 inst i tutes  and 2 sect ions)  and 
Burya t sk  (3 insti tutes).  

The Siberian Branch  is a col lect ive  of sc ient i s t s  which p o s s e s s e s  a high scient i f ic  potential  and is 
capable  of success fu l ly  solving urgent  p rob lems  of sc ience  and technology. A total  of 35,000 people work  in the 
Siberian Branch,  of whom about 16,000 a re  scient i f ic  and scient i f ic  - t e c h n i c a l w o r k e r s .  Among them are  64 
academic ians  and cor respond ing  m e m b e r s  of the AN SSSR, 333 doc tors ,  and 3073 candidates of sc iences .  

In an add re s s  of the Genera l  Sec re t a ry  of the Cent ra l  Commit tee  of the Communis t  Par ty  of the Soviet 
Union (CPSU) L. I. Brezhnev to the ce r emon ia l  sess ion  dedicated to the 250th a n n i v e r s a r y  of the Academy of 
Sciences of the USSR, it was noted tha t ' the  Siberian Branch  "has  s ecu re ly  occupied a posit ion in world sc ience ."  

The work  p e r f o r m e d  by sc ien t i s t s  of the Branch  has been recognized  by 9 Lenin P r i zes ,  4 State Pr izes  of 
the USSR, 8 Lenin Komsomol  P r i ze s ,  12 n a m e  p r i zes  of the Academy of Sciences of the USSR, and 2 in te rna-  
t ional  p r i ze s .  Among the sc ien t i s t s  of the Branch  there  a r e  8 Heroes  of Socialist  Labor .  

The pr inc ipa l  t a sks  of the future  development  of sc ience  in the Siberian Branch  follow f r o m  the r e s o l u -  
tions of the 25th sess ion  of the CPSU on the pr incipal  d i rec t ions  of development  of the national  economy of the 
USSR in the Tenth F i v e - Y e a r  Plan. It is n e c e s s a r y  to provide for the fu r the r  development  of fundamental  and 
applied scient i f ic  r e s e a r c h ,  to concent ra te  attention on the most  impor tant  p rob lems  of s c i e n t i f i c - t e c h n i c a l  
p r o g r e s s ,  to i nc rea se  the ef fec t iveness  and quali ty of scient i f ic  r e s e a r c h ,  and to a s s u r e  the fu r the r  perfect ion 
of the f o r m s  of communica t ion  between sc ience  and industry.  The ro le  of the Academy of Sciences of the USSR 
as the center  of theore t i ca l  r e s e a r c h  and the coordinator  of scientif ic  work in the country  is elevated.  

The p e r f o r m a n c e  of these  tasks  r e q u i r e s  the d isseminat ion  of scient i f ic  publicat ions (and thereby  of the 
new scient i f ic  ideas and advances  themselves)  by  the per iodica l  scient i f ic  journals .  This is oneo f the  important  
paths for  the elevat ion of the scient i f ic  - t e c h n i c a l  level  of wide c i r c l e s  of spec ia l i s t s .  The Journa l  of Applied 
Mechanics and Technica l  Physics  (AMTt~, one of the f i r s t  s c i e n t i f i c - t e c h n i c a l  journals  published by the Si- 
be r i an  Branch,  pa r t i c ipa te s  in this c ruc ia l  bus iness  along with other  publications.  

The jouxnal A M T P  was founded in 1960 on the ini t iat ive of the P res iden t  of the Siberian Branch  Academi -  
cian M. A. La~-rent 'ev and Academic ians  P. Ya. Kochina, Yu. N. Rabotnov, and S. A. Khris t ianovich.  During 
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1960-1965 the Chief Editor  of the journal  was Academic ian  Yu. N. Rabotnov and s ince 1966 it has been C o r r e -  
sponding Member  of the AN SSSR L. V. Ovsyannikov. Bes ides  the p re sen t ly  ac t ive  composi t ion of the edi tor ia l  
board  of the journal ,  it has included Academic ians  P. Ya. Kochina, M. A. Lav ren t ' ev ,  and R. Z. Sagdeev and 
Corresponding  Member s  of the AN SSSR I~. L Grigolyuk,  A. A. Koval ' sk i [ ,  Yu. E. Nester ikhin ,  and I. L Novikov. 
The journal  was or ig ina l ly  published in Moscow; s ince  1975 it has been published in Novosibi rsk .  The t r a d i -  
t ional  au tho r s '  col lec t ive  has becom e  f i r m l y  es tab l i shed  around the AMTP.  About a th i rd  of the authors  a r e  
Siber ians .  The A M T P  has connections with dozens of c i t ies  of the USSR and the individual a r t i c l e s  of foreign 
authors  (Bulgaria,  Hungary,  I taly,  Peoples  Republic  of Korea ,  Poland, Rumania ,  USA, Sweden, Czechoslovak 
Socialist  Republic) have been published. The journal  is published in the USA in an English t rans la t ion .  

The journal  was intended to  be  mul t iprof i led ,  which is r e f l ec ted  in its name.  Pr inc ipa l  at tention is paid 
t o t h e  mos t  impor tan t  cu r r en t  p rob l em s  of applied mechanics  and technical  phys ics ,  r e p r e s e n t e d  in the work  of 
those  inst i tutes on which the journal  r e s t s  for  the mos t  par t :  the Insti tute of Fluid Dynamics ,  the Insti tute of 
Nuclear  Physics ,  the Inst i tute of T h e r m o p h y s i e s ,  the Insti tute of Theore t i ca l  and Applied Mechanics,  the Com-  
putational Center ,  etc. Themat ica l ly ,  the published a r t i c l e s  a r e  about evenly d is t r ibuted  among four pr inc ipa l  
f ie lds:  

p l a sma  physics  and dynamics ,  

gas dynamics  and explosion phys ics ,  

fluid dynamics  and the rmophys  ics ,  

mechanics  of sol ids.  

In the 102 i ssues  of the AMPT the r e a d e r  can find many  in te res t ing  and significant  a r t i c l e s .  It is d i f -  
ficult  to enumera te  the names  of the g r ea t  Soviet s c i e n t i s t - a u t h o r s  of the journal  and to name all  the publ ica-  
t ions which have  left  a notable wake in sc ience .  For  example ,  a s e r i e s  of a r t i c l e s  of Corresponding  Members  
of the AN SSSR B. V. Voitsekhovski i ,  R. I. Soloukhin, and the i r  col leagues  on gaseous  detonation was published 
at the s t a r t  of the 1960's.  These  a r t i c l e s  we re  included in a cycle  of r e p o r t s  which were  l a te r  awarded the 
Lenin Pr ize .  The a r t i c l e  of V. M. Kuznetsov,  M. A. L a v r e n t ' e v ,  and E. N. Sher ',On the d i rec t ional  throwing of 
ground using explosive  m a t e r i a l "  (1960, No. 4) had a cons iderab le  effect  on the development  of p rac t i ca l  appl i -  
cat ions of explosion mechan ics .  

The a r t i c l e  of Cor responding  Member  of the AN SSSR S. S. Kutateladze "Effect  of the t e m p e r a t u r e  fac tor  
on subsonic turbulent  gas flow" (1960, No. 1) provided the s t a r t  for  a cycle  of r e p o r t s  on the theory  of a bound- 
a r y  l ayer  with a vanishing v i scos i ty  which ea rned  the Jacobs  Pr ize  and the I. I. Polzunov p r i z e  of the AN SSSR. 
The r e p o r t  of S. K. Godunov, A. A. Der ibas ,  and N. S. Kozin ~Wave fo rmat ion  in explosive  welding" (1971, No. 
3) developed into a cycle  of r e p o r t s  awarded the A. N. Krylov Pr ize  of the AN SSSR. An important  c l a s s  of 
t r a n s f e r  p r o c e s s e s  in toroidal  t he rm onuc l ea r  s y s t e m s  was analyzed in an a r t i c l e  of A. A. Galeev,  R. Z. Sag- 
dee r ,  and G. Fyur t  (1968, No. 6). The r e p o r t s  of V. E. Zakharov on the power - l aw spec t r a  of weak turbulence  
(1967, No. 2; 1965, No.  5) made an important  contr ibution t o ;p l a sma  p h y s i c s .  The content of R. K. Mazi tov ' s  
a r t i c l e  (1965, No. 1) "On the damping of p l a s m a  waves"  went into textbooks on p l a s m a  physics .  

Bes ides  the r egu l a r  a r t i c l e s ,  the AMTP c a r r i e s  ma jo r  themat ic  a r t i c l e s  and r ev i ews  and provides  infor-  
mat ion on internat ional  and al l -union conferences  on the themat ic  ma t t e r  of the journal .  

The edi tor ia l  board  and edi tor ia l  w o r k e r s  of the Journa l  AMTP a r e  also r e a d y  in the fu ture  to p romote  
the s ea r ch  for  and success fu l  development  of new and p romis ing  di rec t ions  in applied mechanics  and technical  
physics .  

* * 
* 

In the f i r s t  1 0 0 i s s u e s  of the Journa l  of Applied Mechanics and Technical  Physics  (1960-1976) 2859 
a r t i c l e s  we re  published, including those f r o m :  

Moscow: 1342, 
Novosib i rsk :  822, 
Leningrad:  133, 
Voronezh:  57, 
Kiev: 56, 

Khar ,kov:  46, 
Tomsk :  36, 
Sverdlovsk:  23, 
P e r m , :  22, 
Kazan '  : 19, e tc .  

Original  a r t i c l e s  and r ev iews  on the following divis ions a r e  published in the journal :  
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1. Phys ica l  p r o c e s s e s  in liquid and gas s t r e a m s  and gasdynamic  and e l e c t r i c - d i s c h a r g e  l a s e r s .  

2. Quest ions  of applied meehan i c sand  technical  physics  in the p rob l em of control led the rmonuc lea r  
synthes is .  

3. E l ec t r i c  d i scha rge  in continuous media .  

4. Combust ion  and explosion,  shock waves ,  equations of s ta te  of continuous media .  

5. Mechanics  of superh igh  p a r a m e t e r s  (the s ta te  and motion of ma t t e r  at superhigh p r e s s u r e s ,  ve loci t ies ,  
and t e m p e r a t u r e s ,  the in terac t ion  of powerful  rad ia t ion  pulses  with ma t t e r ,  etc.). 

6. Hydroae romechan ic s .  

7. F i l t ra t ion  theory.  

8. T h e r m o p h y s i c s .  

9. Mechanics  of a de fo rmab le  sol id.  

10. Diagnostic  methods in s tudies  of phys icochemica l  and gasdynamic  p r o c e s s e s .  

E F F E C T  O F  R A T E  OF R E P L A C E M E N T  OF 

ON C H A R A C T E R I S T I C S  O F  A C O  2 L A S E R  

W I T H  A C L O S E D  C Y C L E  

S. S. V o r o n t s o v ,  A.  I .  I v a n c h e n k o ,  
R .  I .  S o l o u k h i n ,  a n d  A.  A .  S h e p e l e n k o  

W O R K I N G  G A S  

UDC 537.52,621.378.33 

In the development  of continuously opera t ing  powerful  CO 2 l a s e r s  having a se l f -main ta ined  glow discharge  
and convect ive  cooling of the working mix tu re  the main p rob lem is the obtainment  of tmi form glow d i scharges  
iLn l a rge  gas vo lumes  moving with high ve loc i t ies :  In such d ischarge  instabi l i t ies  develop which lead to a t r a n s i -  
tion to a mode of a r c - l i k e  burning in a na r row f i lament  - contract ion.  In connection with the t he rma l  l imi ta t ion 
(destruct ion of the invers ion  upon heating of the working medium),  to inc rease  the output power of CO~. l a s e r s  it 
is n e c e s s a r y  to p ropor t iona l ly  inc rease  the flow r a t e  of the working mix tu re  through the d ischarge  zone, which 
(in turn) r a i s e s  the n e c e s s i t y  of r epea t ed ly  using the s a m e  gas.  This  is r ea l i zed  in l a s e r s  with a c losed cycle  
of gas flow [1], 

Work with a c losed cycle  cons iderab ly  compl ica tes  the obtainment  of a vo lumet r ic  glow discharge .  It is 
:noted that under the conditions of a c losed cycle  instabi l i t ies  in the p l a sma  of a glow discharge  develop at lower 
p r e s s u r e s  and ve loc i t ies  of the gas s t r e a m  and at lower levels  of the specif ic  energy  input [the e lec t r ic  power 
applied per  uniLt m a s s  of the gas  s t r e a m  in W/(g/sec)]  than in work  in an open cycle ,  i .e. ,  when the gas is 
e jected into the a t m o s p h e r e  af ter  a single use  [1]. This  produces  changes in the chemica l  composi t ion of the 
working gas due to chemica l  r eac t ions  in the p l a s m a  of the gas d ischarge  [1-3] and the appearance  of impur i t ies  
f r o m  s t ruc tu r a l  e lements  [1]. The neces s i t y  a r i s e s  of continuously r e s t o r i n g  the composi t ion of the working 
mix tu re  in the working c i rcu i t  through par t ia l  evacuat ion and the admiss ion  of f r e s h  gas.  In this case  it is 
obvious that the higher the r a t e  of gas r ep l acemen t ,  the be t t e r  the or ig inal  composi t ion  of the mix tu re  is r e -  
s tored.  At p re sen t  not only is there  an absence  of r e p o r t s  in which the effect of the r a t e  of gas renewal  on the 
l a se r  c h a r a c t e r i s t i c s  is analyzed,  but a lso  in the ma jo r i t y  of publicat ions no information is provided on the 
choice of the r a t e  of r e p l a c e m e n t  of the working gas.  

The p r e sen t  r e p o r t  is. devoted to a s tudy of the effect  of the r a t e  of gas renewal  on the c h a r a c t e r i s t i c s  of 
a c lo sed -cyc l e  CO 2 l a se r .  We will c h a r a c t e r i z e  this r a t e  by the ra t io  of the flow r a t e  of gas continuously r e -  
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