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Magnetic cumulation genera tors  are  powerful pulsed e lec t r ica l -energy  sources  [1-3]. They substantially 
exceed capaci tors  as regards  the s tored energy density,  and therefore  capaci tor  banks are  used in conjunction 
with magnetic cumulation generators  (MCG)as a s o u r c e o f  the initial energy. However, capaci tors  of higher 
energy capacity are  now known. Pulse high-voltage capaci tors  with liquid insulators can s tore  up to about 0.2 
J / c m  3 [4], and molecular  capaci tors  give even higher figures [5]. On the other hand, the high energy density 
in the MCG is observed only in the final volume, which is a small  part  of the whole generator .  The design den- 
sity of an MCG (ratio of the output energy to volume of the whole device) is about 10-50 J / c m  3. With this ratio 
of the energy densit ies,  the advantage of an MCG is not so striking, which makes it des i rable  to include capaci-  
tors in the  load c i rcui t  of the MCG, which opens up a new way of solving physics problems.  For  example, it 
has been suggested [6] that an MCG should be used as the charging device for  fast capaci tor  accumulators  in 
o rder  to generate short  pulses to supply l inear induction electron acce le ra to r s ,  and shunting with a load capac-  
itance is also used [7], this being fed f rom an inductive accumulator ,  which can also be employed when an MCG 
is used, etc. All of this makes it important  to consider  the operation of an MCG into a capacitat ive load, which 
has not previously been considered in the l i terature.  

Here we consider  very simple MCG schemes with capaci tors :  an MCG with a ser ies  RLC circui t  and a 
t r an s f o rmer  MCG with a capaci tor  in the secondary c i rcui t  with cer ta in  par t icular  cases of the inductance- 
variat ion law. We assume that at the s ta r t  a cur ren t  I 0 flows in the MCG (subscript 0 denotes the initial value 
of the corresponding quantity), while the potential difference across  the capaci tor  is U 0 = 0. The process is 
considered only during the operation of the MCG, since known relationships apply in the passive decay of the 
currents .  

1. The decreas ing inductance substantially al ters  the relationships in the se r ies  RLC circui t ,  because 
energy is generated in the c i rcui t  itself. An osci l la tory  state is also possible here ,  and the amplitude of the 
oscillations will increase  if the res i s tance  R is small .  The case of very large R is not so interest ing,  because 
there is little effect on the variable c i rcui t  inductance L. Figure 1 shows the equivalent c i rcui t  of an MCG in 
a ser ies  tuned circuit .  Here L = Lg + Ll ,  where Lg is the variable inductance of the MCG, L l is the load in- 
ductance, and R is the c i rcui t  res i s tance ,  which formally includes all the magnetic-flux losses ,  while C is the 
load capacitance. The c i rcui t  cu r ren t  is described by 

LI*+ (2L + R) I + (L + / }  -- t/C) I = O, (1.1) 

where a dot denotes differentiation with respec t  to t ime, and the voltage on the capaci tor  is 

L tj~ -b (L + R)U + U/C = O. (1.2) 

The L(t) and R(t) relationships are  determined by the design of the MCG. We consider  the solution to 
(1.1) and (1.2) for the case R = 0, L(t) = L0ex p (-at) ,  where a is a positive constant with the dimensions sec -1. 
This L(t) is close to the law followed by the inductance in an MCG with a spiral  of variable pitch. Then (1.1) is 
writ ten as 

- -  2aI + a~(l + 02e at)I = O, 

where  0 = 1/(a~-LoC) , and the solution to the equation is 

[ = [C1Jo(x) + C~No(x ) ] exp (at), 
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w h e r e  J0(x), N0(x) a r e  B e s s e l  func t ions  of the  f i r s t  and s e c o n d  k inds ,  r e s p e c t i v e l y ,  of z e r o  o r d e r ,  w h o s e  a r g u -  
men t  is  x = 2 0 e x p  ( a t / 2 ) ;  we have  x 0 = 20 fo r  t = 0, and s u b s e q u e n t l y  x i n c r e a s e s ,  w h e r e  x / x  0 = 4~,  w i th  X = 

L 0 / L .  

When we have  d e t e r m i n e d  the  c o n s t a n t s  of i n t e g r a t i o n  C 1 and C2 f r o m  the  i n i t i a l  cond i t ions  we  ge t  

i = [ - - N ~ ( x o ) Y o ( X )  '--  Y~(x0)N0(x)]gx2/2Xo, (1.3) 

w h e r e  i = I / I 0 ;  f r o m  th is  we can  ge t  i(t) b e c a u s e  t = 2 a - l l n  ( x / x 0 ) ,  and s i m i l a r l y  w e  have  

u = [ - - N x ( x o ) J ~ ( x )  '-- J ~ ( x o ) N ~ ( x ) l n x / 2 ,  (1.4) 

w h e r e  u = U / ( I 0 ~ ) .  

The func t ions  Jl(x0),  Nl(x 0) de f ine  the  i n i t i a l  phase  of the  p r o c e s s ;  we  deno te  the z e r o s  of  J m  and Nm,  
r e s p e c t i v e l y ,  by P m n  and ~Tmn, w h e r e  m is t h e  o r d e r  of the  funct ion  and n is  the  o r d e r  of the  z e r o .  F o r  x < ~70~ 
the  func t ion  N0(x) is  m o n o t o n i c ,  and t h e r e f o r e  i(x) is  a p e r i o d i c ,  w h e r e a s  i t  i s  o s c i l l a t o r y  when x b e c o m e s  
g r e a t e r  than P01. The c o r r e s p o n d i n g  c r i t e r i a  fo r  u(x) a r e  ~ll  and # 1~. The  c h a r a c t e r  of the p r o c e s s  at  the  
s t a r t  of MCG o p e r a t i o n  is  d e t e r m i n e d  by x 0. If the  o p e r a t i n g  t i m e  T of the  MCG is  s u f f i c i e n t l y  l a r g e ,  the  i n i -  
t i a l  a p e r i o d i c  p r o c e s s  is  r e p l a c e d  by an o s c i l l a t o r y  one wi th  an exponen t i a l  law fo r  the  i n d u c t a n c e .  

If x is  s m a l l ,  one can r e s t r i c t  o n e s e l f  to the  f i r s t  t e r m s  in the  s e r i e s  expans ion  of the  B e s s e l  func t ions .  

The e r r o r  is  l e s s  than  1% fo r  x < 0.1, wh i l e  i t  is  a few p e r c e n t  fo r  x < 0.3. F o r  s m a l l  x 0 

i ~ [ J 0 ( x ) _ _ :  _~ux~ rA0(x)], u ~ | / ~ [ J 1 ( x ) - b ~ x ~  N l (x ) ] .  

If x f  a l s o  r e m a i n s  s m a l l  ( s u b s c r i p t  f deno te s  the va lue  of the  c o r r e s p o n d i n g  quan t i t y  at  the  f i n i sh  of o p e r a t i o n  

of the  MCG),  then 

I ~ (Pc~L,  i ~ exp (a t )  = ~t, u . ~  xo(~. - -  1)/2. 

In tha t  c a s e  the  m a g n e t i c  f lux in the  c i r c u i t  p e r s i s t s  and  the c u r r e n t  is  i n d e p e n d e n t  of  the  c a p a c i t a n c e .  

F o r  the  o s c i l l a t o r y  s t a t e  we can  ob ta in  an a p p r o x i m a t e  so lu t i on  that  is  the  m o r e  a c c u r a t e  the  l a r g e r  x:  

i ~ V~- -NI (x0 )  cos (x - -  ~/4) § Yl(x0) sin (x - -  n/4)], 

u ~ [--Nl(x0) sin (x - -  ~/4) - -  J l ( z o )  cos (x - -  ~/4)1. 

If  the  v a l u e  of x 0 is  a l so  la rge~ then i ~ X 3/4 cos  ( x -  x0), u ~ Xl/4 s in  {x - x 0 ) ,  i . e . ,  t h e r e  wi l l  be  c u r r e n t  and 
vo l t age  o s c i l l a t i o n s  i n c r e a s i n g  in a m p l i t u d e  and f r e q u e n c y .  The f ina l  v a l u e s  i f  and uf  w i l l  be d e p e n d e n t  on the  

p h a s e  of the  o s c i l l a t i o n  at  t = T. 

F i g u r e  2 shows  i(x) and u(x) c a l c u l a t e d  f r o m  (1.3) a n d  (1.4) fo r  x 0 = 0 .1 ,  x f  = 10; a t  the  s t a r t  the  p r o c e s s  
is  a p e r i o d i c  but  i t  then  b e c o m e s  o s c i l l a t o r y .  We a l s o  show ~(x),  the  c o e f f i c i e n t  f o r  m a g n e t i c - f l u x  r e t e n t i o n  

= i / X .  We have  ~ ~ 1 in the  a p e r i o d i c  s t a t e ,  w h i l e  to ~ X-i/4 cos  ( x -  x 0) in the  o s c i l l a t o r y  one ,  i . e . ,  the  f lux 
o s c i l l a t e s  in p h a s e  wi th  the  c u r r e n t  w i th  an a m p l i t u d e  d e c r e a s i n g  in p r o p o r t i o n  to hi /4.  T h e r e f o r e ,  on w o r k i n g  
into  a c a p a c i t a n c e  the  m a g n e t i c  f lux in the  g e n e r a t o r  m a y  not  be p r e s e r v e d  even  in  the  a b s e n c e  of  a r e s i s t a n c e .  

We deno te  by W c the  e n e r g y  in the  c a p a c i t o r  and by W m the  e n e r g y  in the  i n d u c t a n c e ,  and we  have  w c = 
u 2, w m = i2/X, w = w c + w m, w h e r e  w c = W c / W 0 ;  w m = W m / W 0 ;  w = (W c + W m ) / W 0 ;  the  Wc(X), Wm(X), w(x) 
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r e l a t i o n s h i p s  have been ca l cu l a t ed  for  the ca se  x 0 = 0.1, xf  = 10 (Fig. 3). In the ape r iod ic  s t a t e ,  wi th  s m a l l  xf, 
the ene rgy  is  s t o r ed  i n the  m a i n  in  the induc tance ,  Wm >> Wc. Af ter  the end of MCG ope ra t ion ,  i t  is s u b s e q u e n t l y  
loca l i zed  in the c a p a c i t a n c e ,  but in that  c a se  the per iod  2v L f - ~  >> T, whi le  if we take a va lue  a pp r ox ima te ly  
equal to T t he r e  is a p p r e c i a b l e  magne t i c  flux n o u c o n s e r v a t i o n .  

2. Now let  R = 0, L = L0(1 - at); this  law for  induc tance  is c h a r a c t e r i s t i c  for  example  of coax ia lMCG,  
MCG with  a s p i r a l  of c o n s t a n t  pi tch,  etc.  Then (1.1) wi l l  have the f o r m  

(l - -  a t ) Y - -  2 a i  + a~O~ = 0~ 

and the so lu t ion  is 

I = [C~J~(y) + C2N~(y) ](l - -  at)-~F, 

w h e r e  the a r g u m e n t  of the B e s s e l  func t ions  is y = 20(1 - at) ~/2 and d i f fers  f r o m  x in d e c r e a s i n g  wi th  the pas -  
sage  of t ime .  The I(V) dependence  is i n v e r s e l y  p ropo r t i ona l  to t i me ,  s i n c e  t = [1 - (y /y0)2] /a ,  but i t  is d i r e c t l y  
p ropo r t i ona l  to L. On d e t e r m i n i n g  C j and C2 we get 

S i m i l a r l y  we can get 

When y < 0.3, 

i = [N o (go) J1 (g) - - J 0  (Y0)/V1 (Y)] ~y~/2y.  

u = [No(y0V0(y) - ~o(yo)~v0(y)lnUo/2. 

i ~ [(~y0/2)~ + )~Jo(Yo)], 

u ,~ [(uyo/2)No(Yo) - -  y0(0.577 + In (yl2))Jo(Yo)]. 

In that  c a s e  if and uf a r e  dependen t  on the i n i t i a l  phases  of N0(Y 0) and J0(Y0); if J0(Y0) ~ 0, then i --- ~o for  y ~ 0. 
If on the o ther  hand Y0 = P0n, the c u r r e n t  is f in i te  even for  yf = 0: 

If Y0 is a l so  s m a l l ,  then 

in  the o s c i l l a t o r y  s t a te  for  l a rge  yf 

~ = [N0(,%~) ](~V.0"/2) ~. 

I ,,~ Oo/L, i ~ ~, u ~ go In (go/Y). 

i ~ k8/4 cos (go - -  Y),: u ~ kl/4 sin (go - -  Y)~ 

F i g u r e  4 shows u(y) for  y f  = 0.1, Y0 = ~03, and Y0 = ~03; in the second  ca se  t he r e  is  no i n c r e a s e  in u for  y ~ 0 .  

F o r  s m a l l  y 

~ [(z~y/2)~No(go) + Jo(Y0)1. 

Also ,  go i n c r e a s e s  wi th  y,  and go--* J0(Y0) for  y ~ 0. If Y0 is s m a l l ,  then go ~ 1, and in  the o s c i l l a t o r y  s t a te  go 

X-1/4 cos (Y0- Y). 

T h e r e f o r e ,  a u n i f o r m  law for  the i nduc t ance  d i f f e r s  f r o m  the exponen t i a l  case  in  that an i n i t i a l l y  ape r iod ic  
p r o c e s s  at the s t a r t  of MCG opera t ion  canno t  be r ep l aced  by an o s c i l l a t o r y  one,  whi le  the p r oc e s s  o s c i l l a t o r y  

for  a su f f i c ien t ly  l a rge  T is r e p l a c e d  by an ape r iod ic  one at the end of MCG opera t ion .  

3. If R ~ 0 (1.1), (1.2) can be so lved  fo r  a s e r i e s  of p a r t i c u l a r  c a s e s .  

Let  R be cons t an t  at L1 = L0(1 - at); then (1.1) is w r i t t e n  as 

(t - -  at)?" + a(~ - -  2) i  + a~ = O, 

where  v = R /aL0 ;  i n c o r p o r a t i n g  the in i t i a l  condi t ions  we get 

= [N,(Yo)J,-I(Y)  - -  J ,  (yo)N,-~(y) ](nyo/2)(y/Yo)'-k 

The index of the B e s s e l  funct ion  is h e r e  dependent  on R, and t h e r e f o r e  i t  is n e c e s s a r y  to use  the v and y de -  

pendences  of Jv and N v [8]. S i m i l a r l y ,  

u =  [N,(go)J~(y) - -  J~(yo)Nv(y) I(ztyo/2)(Y/Yo) v. 

Then v = 0 for  R = 0 and v = 1 for  R = - L ,  and in this  r ange  the t r a n s i t i o n  to the ape r iod ic  s t a t e  as a 
funct ion  of v wi l l  l ie  at a point  be tween  ~?0t and ~11. F o r  v > 1 t he r e  is no i n c r e a s e  in the c u r r e n t  ampl i tude ,  
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and the position to the aperiodic state as v increases shifts to larger y. For the oscillatory state (y >> I, y >> v) 

i ~ X c3-2v)/4  cos (go - -  g ) ,  u ~ ;V O-2v ) /4  s i n  (go - -  Y). 

C l e a r l y ,  the a m p l i t u d e  of I i n c r e a s e s  if v < 3 / 2  and the a m p l i t u d e  of U fo r  v < 1 / 2 .  

We now a s s u m e  tha t  L = L0ex p ( - a t )  wi th  c o n s t a n t  R / L .  Then f r o m  (1.1) we have  

~" + a(v - 2 ) I  + (a'~0% at - ~ + t ) 1  = 0 ,  

and the so lu t ion  is  

I = [Cl&(x) + & N ~ ( x ) l x - w 2 ,  

w h e r e  v = R / a L .  With  the given i n i t i a l  cond i t ions  

C 1 = I o[ANv(xo) - -  BNv+l(Xo) ], C~ = I o [AY~(Xo) ~- Bd,,+l(xo) 1, 

w h e r e  A and B a r e  c o n s t a n t s  e x p r e s s e d  as f a i r l y  c u m b e r s o m e  p o l y n o m i a l s  dependen t  on ~ and x 0. F o r  l a r g e  x 0 

i ~ [A cos (x - -  %) + B sin (x - -  % ) l ( 2 / n ) l P z  (~-~)/~. 

This  r e l a t i o n s h i p  is  s o m e w h a t  s i m p l e r  fo r  o t h e r  i n i t i a l  cond i t i ons .  

In n u m e r i c a l  so lu t i on  of (1.1) and (1.2), the va lue  of 10 should  be t aken  as the m a x i m u m  p o s s i b l e  fo r  a 
g iven  g e n e r a t o r  in o r d e r  to m a k e  the f u l l e s t  u s e  of the p e r f o r m a n c e  of the MCG,  no m a t t e r  wha t  the  mode  of 
c r e a t i o n  in the  c i r c u i t .  If we r e d u c e  C at  c o n s t a n t  I0, t h e r e  is an i n c r e a s e  in the  a m p l i t u d e  of the f i r s t  wave  in 
U, wh i l e  the  s u b s e q u e n t  r i s e  in the  a m p l i t u d e  of U d u r i n g  the MCG o p e r a t i o n  may  be l e s s  i m p o r t a n t ,  and this  
s t a t e  in f ac t  r e p r e s e n t s  a d i s c o n t i n u i t y  in the  i n i t i a l  c u r r e n t .  

The f r e q u e n c y  (LC) -*/2 of the  o s c i l l a t i o n s  in the  tuned c i r c u i t  may  exceed  the equ iva l en t  f r e q u e n c y  c h a r -  
a e t e r i s t i c  of the  MCG, wh ich  is  d e t e r m i n e d  in the ma in  by the p r o p e r t i e s  of the  g e n e r a t o r  on o p e r a t i o n  into 
induc t ive  and r e s i s t i v e  l oads .  This  i n c r e a s e s  th -g 'gef ie ra tor  r e s i s t a n c e  and c a u s e s  a dd i t i ona l  e n e r g y  l o s s e s .  
It would s e e m  tha t  s p e c i a l  MCG d e s i g n s  a r e  r e q u i r e d  to w o r k  wi th  c a p a c i t a t i v e  loads .  

4. F i g u r e  5 shows  the equ iva len t  c i r c u i t  of an MCG wi th  a c a p a c i t o r  in the  s e c o n d a r y  c i r c u i t  of the  t r a n s -  
f o r m e r ,  w h e r e  L 1, L2, RI,  and R 2 a r e ,  r e s p e c t i v e l y ,  the i n d u c t a n c e s  and r e s i s t a n c e s  of the  p r i m a r y  and 
s e c o n d a r y  c i r c u i t s ,  wi th  L~ = Lg + L , t ,  w h e r e  Lg is the  w o r M n g  i n d u c t a n c e  of the  MCG, L i t  is  the  i nduc t ance  
of the  p r i m a r y  wind ing ,  L a - L2t + L/ ,  L2t is  the  i nduc t a nc e  of the s e c o n d a r y  wind ing ,  L~2 is  the  m u t u a l  i n d u c -  
t a n c e ,  and 11 and 12 a r e ,  r e s p e c t i v e l y ,  the  c u r r e n t s  in the  p r i m a r y  and s e c o n d a r y  w i n d i n g s ,  wh ich  a r e  de f ined  
by 

L~'I~ + (L~ + R~) I~+ Lx~).~ = 0, (4.1) 

Lj~ + Rj . .  + L,;[~ + ~ ;c  = o 

With  Rt,  R 2 = 0, U 0 0, I20 = 0 we have I I = ~ 0 / L ~  - L12I 2 / L ~ ;  the s e c o n d  t e r m  b e c o m e s  c o m p a r a b l e  in m a g -  
n i tude  wi th  the  f i r s t  only  at  the  end of MCG o p e r a t i o n ,  so  12 has  l i t t l e  e f fec t  on the  MCG o p e r a t i o n  even when 
t h e r e  a r e  h i g h - f r e q u e n c y  o s c i l l a t i o n s  in the  s e c o n d a r y  c i r c u i t ;  12 is  the s u m  of the MCG c u r r e n t  f r o m  the in -  
d u c t a n c e  L~ in the s e c o n d a r y  c i r c u i t  in the  a b s e n c e  of the  c a p a c i t a n c e  and of the  c u r r e n t  o s c i l l a t i n g  at the  s t a r t  
of o p e r a t i o n  wi th  f r e q u e n c y  ~(L2C) -~/2, wh ich  then f a i l s .  F o r  T << (LeC) ~/2, w h e r e  L e = (L 1 - L~2/L2)L ~/L~2 , 
t h e r e  a r e  no o s c i l l a t i o n s  in the s e c o n d a r y  c i r c u i t .  

If L1 = Lo / (1  + at) (this is  not s o  c h a r a c t e r i s t i c  of an MCG but  f i t s  f a i r l y  c l o s e l y  to the  i n d u c t a n c e  law 
fo r  a s e c t i o n e d  s p i r a l ) ,  then (4.1) can  be s o l v e d  a n a l y t i c a l l y  wi th  the above  a s s u m p t i o n s :  
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i~ - [Nl (zo ) J l ( z ) -  ,T~(:o)N~(z) l~zol(l § ~)/(k2z), 

w h e r e  i 2 = - I2L2 /LI2 I~o ,  1 = L o / L l t  , oL = L / / L 2 t ,  k is  the t r a n s f o r m e r  coup l ing  c o e f f i c i e n t ,  Iio , I20 , L 0 a r e  the  
i n i t i a l  va lue s  of I j ,  I2, L1, 0 = 1/a-(-L2C , and 

z = [2I/(0k2)](t @ a)li~[t • ~: - -  1~2(t @ at)/tl~P. 

As the  MCG o p e r a t e s ,  z d e c r e a s e s  f r o m  z 0 = (2//0k2)~/[(1 + c~)(1 + a - l~ / l ) ]  to zf  = [2 l / (0k2) ] [ (1  + ~)(1 + ~ - 
k2)]1/2; i f  zf  > ~11, then i2 has an o s c i l l a t o r y  c o m p o n e n t  fo r  l a r g e  zf: 

~ ~ [2z (~ + ~) ~ p / ( k ~ / ' - ) ]  ~in (Zo - ~) 

F o r  z 0 < ~1I we have  i2 ~ (1 - z2/z2)/(1 + ~ ) / k  2, i . e . ,  the  c u r r e n t  is  as  in the  c a s e  of the  MCG w o r k i n g  in the  
a b s e n c e  of a c a p a c i t o r  in the  s e c o n d a r y  c i r c u i t .  

We i n t e g r a t e  the e x p r e s s i o n  fo r  i 2 to get  u = F / 0 ,  w h e r e  u = -U (L 2C) I /2 / ( I l oL 2) ;  F = [Ni(zo)Jo(z) - J~(z) • 
No(z)](UZo/2) + 1; fo r  l a r g e  zf we have  u ~ [(Zo/Z) 1/2 cos  (z o -  z) - 1 ] / 0 ,  wh i l e  fo r  s m a l l  z 0 we have  u ~ (z 0 -  
Z)2/20z. 

Then w c = u2k2/[/(1 + ~) ] ,  w m = i ~ k 2 / [ / ( 1  + ~)2]. 

F i g u r e  6 shows  12 (t) and U (t) as  c a l c u l a t e d . f o r  the K-160 t r a n s f o r m e r  g e n e r a t o r  [9] l oaded  wi th  v a r i o u s  
c a p a c i t o r s .  The s e c o n d a r y  c i r c u i t  of the  g e n e r a t o r  is  c l o s e d  80 t~sec b e f o r e  the  end of  o p e r a t i o n ,  and in th is  
s e c t i o n  Ll(t) ~ 9 1 . 1 0  - 9 -  10.6 �9 1 0 4 t -  1.95t  2 + 6.2 �9 104t 3, Rl(t)  ~ 8.8 �9 10 -5 - 0.83t.  The s e c o n d a r y  wind ing  has  

16 t u r n s ,  L i t  = 26 ni l ,  L2t = 6.8 #H,  L12  = 0.4 #H,  k = 0.96,  ~ = 0.44,  R 2 = 2 �9 1 0  - 2  ~ t ,  I10 = 5.4 MA. 

T h e s e  e x a m p l e s  show tha t  an MCG can w o r k  e f f i c i en t l y  into a c a p a c i t a t i v e  load  u n d e r  c e r t a i n  c o n d i t i o n s .  
The c h a r a c t e r  of the  MCG o p e r a t i o n  then d i f f e r s  s u b s t a n t i a l l y  f r o m  that  wi th  i nduc t i ve  o r  r e s i s t i v e  loads .  The 
m a i n  d i f f e r e n c e  is  due to the p o s s i b i l i t y  of an o s c i l l a t o r y  c o m p o n e n t  in the  c u r r e n t .  Even  in the  a b s e n c e  of 
r e s i s t a n c e s ,  the  m a g n e t i c  f lux in the  MCG c i r c u i t  may  not  be r e t a i n e d .  

The output  e n e r g y  of the  MCG i n c r e a s e s  l e s s  r a p i d l y  in the  o s c i l l a t o r y  s t a t e ,  but in the  a p e r i o d i c  one 
i t  is  l o c a l i z b d  in the  m a i n  only  in the  i nduc tance .  The c a p a c i t a n c e  can  a l s o  be connec t ed  in o t h e r  w a y s ,  e .g . :  
a c a p a c i t o r  in p a r a l l e l  w i th  an induc t ive  o r  r e s i s t i v e  load ,  w i th  c u r r e n t - s w i t c h i n g  c o m p o n e n t s  in the  c i r c u i t ,  
e tc .  

S p e c i a l l y  d e s i g n e d  MCG a r e  b e s t  fo r  u s e  wi th  e a p a c i t a t i v e  l oads ,  The u s e  of such  an MCG would  enab le  
one ,  fo r  e x a m p l e ,  to ob ta in  s e v e r a l  equal  c u r r e n t  h a l f - w a v e s  f r o m  a c a p a c i t o r  b a t t e r y .  The d e s i g n  of an open 
tuned c i r c u i t  s u p p l i e d  f r o m  an MCG a l lows  one to t r a n s f o r m  the MCG e n e r g y  into  r a d i o  w a v e s .  C o n s i d e r a b l e  
i n t e r e s t  a l so  a t t a c h e s  to o p e r a t i o n  of an MCG into a l ine  wi th  d i s t r i b u t e d  p a r a m e t e r s .  
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