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Electric Current due to a Moving Charge in One-dimensional System :
(Continued) —Many Moving Charges, etc.

K. Mrvosur,* M. MIZUNO,** Y. SEKIYA*** and Y. MIYOSHI***
(Received February 21, 1987)

The present paper dealing with induction current in one-dimensional moving charge system,
is an extension of the previous paper, but such energy and force treated precisely in it are
not discussed in this paper. It consists of 7 chapters as described below : 1. Introduction. 2.
One-dimensional moving charge system under consideration. 3. Current due to many volume
charge layers moving between electrodes. 4. Current due to a moving volume charge layer
in presence of some bodies else. 5. Current due to a volume charge layer coming into contact
with one of electrodes. 6. Generalization of current in one-dimensional moving charge system.
7. Conclusions. Conclusively, the following became clear. (i) Induction currents due to mov-
ing charges in one-dimensional system follow the superposition law. (ii) The expression for
induction current is not dependent on presence of any rest charge and any body (at rest or in

moving) having no charge.
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Fig. 2 A volume charge layer coming into contact

Fig. 1 Two volume space charge layers moving
with one of parallel plate electrodes.

between parallel plate electrodes.
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Table 2 Single moving volume charge between parallel plate
Situation (@) Conductor B as the stationary body
Region
# | $R 0 ] 3B | 2
Quantity
y
Zy>(ta) | GFaZy>y | =y | o>yt | o920
0 0 o 0
E(y) Ei Eo(y) :Ap+—;pﬂ—y Ez E1—0 E:
Ve(y)=Be—Ary
Viy) Vi(y)=El—-E1y _L__g’i Vo(y)=Bu—Ez2y Vo Ve(y)=U—-Eey
&0 2
(pa)v __(pa)v _
Jo Jm:JD:T— Jpp=——r—— Joo=Jp 0 Jp2=Jp
Jc 0 pv 0
Jx 0 Jr—Jp 0
J J:JD+J0+JK=——(€Z}D—
I 1=JS=J§1

Symbols: lb=I—b; Ev=U/Ilv; p=1—p)/lv,
E1=FEv+(paleg)(1—p), Ez=Ev—{(pa/c0)p
{AP=Eb—(Pd/50)(P+ﬂ/a)» Vo=U-(1—-L/l6) +(pa/e0)lp

Bo=U(/Ib)+ (0a/e)I(1—p)—{p(p+a)2/2}, Bo=U(l/Ib)—(pa/e0)bp
Notice : When e*->o00, the quantities in table (b) become to those corresponding in table (a). For example 'y, p’'—p,
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(Exa)
electrodes at presence of a stationary body (plate of thickness, 2).
(b Dielectrics D as the stationary body
Region
81 \ IR ] %0 ! §D 82
y
=y=(+a) | (r+a)=y=7 | e | cansant | a0
0 o 0
E: EMM:AW:%y Es Eg/e E2

2
Vo(y)=Bo—Asy——2 . 2L

Vi(y)=Eil—Eiy p” P

Vo(y)=Bo—Ezy | Va(y) =Bu——;§‘£y Ve(y)=U—-E2y

Joi=Jo=E2Y

JDP:._(.P_‘;_)E’__

Joo=Jp Jpa=Jp Jpz=Jp

0 v

J=Jp+Jc=

(pa)v
ll

I=JS=

qv
14

Symbols : # =i—b’, b’ =b(1—1/e%), ¢'=C(1=1/e%), p’=(1—)I/I’;

E1=E’+(pa/e0)(1—p’), E2=E’—(pa/e0)p’, E’=U/l’
Ap=E’~(pa/eod{p’+n/a}, Ba=U(1-L"/1")+(pa/eo)t’ p’

Bo=UU/")+(pale)l(1—p") = {p(p+a)?/2e0}, Bo=U(U/l)—(pale)b’ D’

E3/e*=0 and Ba—>Vb.
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