
charger  with the detonation products is effected. In the experiments at increased pressure ,  a displacement of 
the cathode spots to the region of large electrode curvatures was observed. 

The lower electr ical  stability in comparison with air and the increase of this difference with increase of 
p ressure  are common.for the detonation products of all the explosives investigated. It should be noted that the 
electr ical  stability of the detonation products for the f i rs t  breakdowns after filling the discharger  is lower than 
for subsequent breakdowns. For example, wi thTroty l  20-30rain after explosion, it was 25% less than the asymp- 
totic stability for a large number of breakdowns. Over 24 h, this difference amounted to 15%. Similar experi-  
ments with ]~VV-8G gave, respectively,  50% lower stability 20-30 min after explosion of the charge and 25% 
after 24 h. The same tendency for the other explosives investigated is expressed to a considerably lesser  de- 
gree (order of exper imental  accuracy 5-7%). 

The dependence of the electr ical  stability of the detonation products on the time between the explosion of 
the charge and the application of the voltage to the discharger ,  and also the increase of stability of the gap with 
increasing number of breakdowns, can be explained by the  continuing chemical reactions in the detonation 
products. The intermediate products, having a lower ionization potential by comparison with the final detonation 
products,, burn up with the passage of time, and in the spark this same process occurs more rapidly. The 
weaker decrease of stability of the dispersing detonation products [2] after explosion of the charge as compared 
to the corresponding measurements of their density can also be explained by this. 
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PROBLEM 

IN L I Q U I D  

O F  D E T E R M I N I N G  ION C O L L E C T I O N  E F F I C I E N C Y  

I O N I Z A T I O N  C H A M B E R S  

V.  S. Z a v g o r o d n i i  UDC 537.57 

In certain areas of physics, in part icular,  in ionizing radiation dosimetry employing liquid ionization 
chambers ,  the necessi ty of measuring the ion collection efficiency in liquids is encountered. Measurement of 
the ionization current  is carr ied out*by means of complex measurement devices. The saturation current  of a 
liquid is difficult to obtain even with voltages which are close to breakdown, and therefore its determination is 
frequently carr ied out by an extrapolation method. 

It is possible to determine the ion collection efficiency in dielectric liquids by a method using the ponder- 
omotive forces (PMF) of an e lect r ic  field. For this purpose, a pair of electrodes of known width a, height he, 
and fixed interelectrode separation d is partially immersed in the dielectric liquid, poured into a vessel  (see 
Fig. 1). This system, which has a certain capacitance C and high dielectric propert ies ,  is charged from an 
e l ec t r i c  voltage source to a certain potential difference U 0. In consequence of the action of the PMF, in the 
interelectrode gap a r i se  of the liquid dielectric to a certain height h 0 is observed, determined by the equation 
[1] 

2pgd 2 c o s  

where ~l and ~g are the relative dielectric cons t~ t s  of the liquid and gaseous dielectrics,  respectively; p is 
the density of the liquid dielectr ic ;  e0 is the electr ical  constant; g is the acceleration of gravity; and ~ is the 
angle between the longitudinal axis of the electrodes and the direction of the fo rce  of gravity. 

Odessa. Translated from Zhurnal Prikladnoi Mekhaniki i Tekhnicheskoi Fiziki,  No. 3t pp. 47-50, May- 
June, 1978. Original art icle submitted May 30t 1977. 
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TABLE 1 

11o !~_-- he 

Fig. 1 

Exp. 
No. 

t ! $ r  

i ' ~ ( ~ ) t  = 192 T(P)2 = 102 
lsec I sec 

. I /~t" 10% V/rn 

x(Ph= 
=192 
S e C  Se.C 

7 ( P ) ~ =  
=162 

t 
2 
3 
4 
5 
6 
7 
8 

9 
t0 

15 

75 
i00 
t50 
200 
300 
350 
400 

0,17401 
0,16443 
0,14204 
0,12190 
0,i0394 
0,07406 
0,05i03 
0,020t0 

0, 0-O26I 

0,17194 
0,i6095 
0,i356i 
0,11334 
0,09400 
0,06300 
0,04028 
0,0i200 
0,00356 

3 , 7  ' 
3,52 
3,08 
2,7i 
2,38 
t,83 
t,4t 
0,84 
0,64 
0,496 

3,67 
3,43 
2,94 
2,52 
2,i6 
t,59 
t,i7 
0,63 
0,465 
0,348 

After  switching off the power supply, in consequence of se l f -d ischarge ,  the height of the column of liquid 
d ie lec t r ic  dec reases  according to the exponential law 

h == him- ~- hoe--2t/~o , (1) 

where him is the depth of immers ion  of the electrodes in the liquid, h 0 is the charge height of the column of 
liquid, and r 0 is the t ime constant of the capaci tor  in the absence of radiation. 

When the in tere lect rode gap of the charged sys tem is i r radiated by direct ional  radiation over  the sys tem 
(see Fig. 1), the law of change of the height of the liquid column remains  as before,  but the rate  of descent  of 
the liquid increases :  

h = hlm-~- h0e-~;~:P), (2) 

where r(P) is the t ime constant of the capaci tor  for an absorbed dose intensity of ionizing radiation P. 

By record ing  the height of the liquid column at different  instants t during se l f -d ischarge  and irradiat ion,  
we can de te rmine  T o and T(P) by Eqs. (1) and (2). 

The exper iment  shows that the t ime constants of such a capaci tor  [~0 and T(P)] are independent of the 
height of the liquid column between the e lec t rodes  {21. 

The t ransi t ion p rocesses  in the charged capaci tor  are descr ibed by an equation of the type [2, 3] 

R(h, P)dq/dt + q/g(h) = O, x(P)dq/dt ~ q = O, 

the solution of which is the function 

q = qoe -t/TCP), (3) 

where q and q0 are the e lec t r ic  charges of the capaci tor  at t imes t and t =0, respect ively;  R(h, P) and C(h) are 
the e lec t r ica l  res i s tance  and capacitance of the condenser .  

It is well known that the change of e lec t r ica l  voltage on the e lectrodes  of a charged capaci tor  for an 
irradiat ion time t is determined by the equation [4]. 
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t 
AU = ~ llgegdt _~- ~ /PVdt 

o C ~o Can+ ACe--2t/~ (P) ' 

where  f is the ion collect ion eff ic iency in the liquid; N is the number  of ion pa i r s  fo rmed  in unit t ime  in unit 
volume of liquid for  i r rad ia t ion  with an absorbed dose intensi ty P; e is the ion charge;  V--add n p is the 
i r rad ia ted  volume of d ie lec t r i c  liquid with sma l l  d; C is the e l e c t r i c a l  capaci tance  of the condenser ;  C,m is the 
uncharged condenser  capac i tance  and AC is the change of  capac i tance  of the  condense r  due to the descen t  of the 
liquid between the e l ec t rodes  by a charge  height h 0. 

In accordance  with the solution (3), the change of the e l e c t r i c a l p o t e n t i a l  of the  c a p a c i t o r d u e t o i r r a d i a t i o n ,  
taking account of  s e l f -d i scha rge ,  can be e x p r e s s e d  in the f o r m  

t 
qo (1 -- o -t/* (P)) qo (l -- e - q ' ' )  (4) lPYdt 

AU = 30 Can + AC-C-~/* (P) = Cun+ ACe--2tl~ (P) Curt-t- ACe--2t/'~*~ 

Different ia t ing Eq. (4) and ca r ry i ng  out t r a n s f o r m a t i o n s ,  we obtain the expres s ion  for  the ion collect ion 
efficiency: 

1 = qo~-' / '  (P) [ % +  Ac (.~-~:~ ( P ) -  . -2 , / ,  (~))] _ 

qoe-' / , .  [ % +  Ac (2o-"~o - o-2,i~0)] (%+ ,co-v-(P)) 
PV~o (%+ ~ce-2,-.)2 

A defined ion collection eff ic iency occu r s  for  an e l ec t r i c  field s t rength  in the in te re lec t rode  space  c a l -  
cula ted by  the equation.  

Et .~ Eoe -tl~(p). 

A plane two-phase  condenser  with pur i f ied ke rosene  (x = 1 .28-10 It 9 .  m) as the liquid d ie lec t r i c  was charged 
to a potent ia l  of 4 kV and was i r rad ia ted  in the UEDE-60-250 s tandard  faci l i ty  by the scheme of Fig. 1 (dn.p. = 
2 ore). 

The RUM-13 x - r a y  equipment  was used as the radia t ion source .  The ke rosene  level  in the in te re lec t rode  
space  was plotted on a m i l l i m e t e r  sca le  for  a specif ied t ime ,  m e a s u r e d  by a ch ronome te r  f r o m  the s t a r t  of 
i r rad ia t ion .  The m e a s u r e m e n t  e r r o r  did not exceed �9 0.5 m m  and �9 0.1 sec .  

F o r  the s t a r t ing  data  (T0=1200 sec ;  V=0 .2  -10 -e mS; Cun = 18.8-10 -12 F, and AC =0.85 �9 10 -i2 F) and an 
in te re lec t rode  gap width of d =1 ram,  the r e s u l t s  of the calculat ion (on the ~Promin"  computer)  of the ion 
collect ion eff ic iency in ionized ke rosene  a re  given in Table  1. 

The invest igat ion c a r r i e d  out allows a conclusion to be drawn about the feas ib i l i ty  of de te rmin ing  the ion 
collection eff ic iency in ionized d ie lec t r i c  liquids by means  of a g a s - l i q u i d  condenser  with a sma l l  in te re lec -  
t rode  sepa ra t ion  using the ponderomot ive  force  of the e l e c t r i c  field. 
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