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Study on the uniformity of electric field on the vertical line of the infinitely long parallel thin plates

with uniformly distribution of charges of equal number and equal sign
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[Abstract] According to the electric potential formula and superposition principle of infinite uniformly
charged line, the electric potential formula on the vertical line of infinite uniformly charged thin plate is deduced,
and the electric field strength formula is deduced by using the relationship between electric field and electric
potential. The electric potential and electric field strength on the midperpendicular of infinitely long parallel thin
plate with uniform positive and negative charges are studied. It is found that the electric field strength of the center
is the smallest, while that of the inner edge is the largest, and the electric field between the two plates is not uniform.
By introducing the concept of uniformity coefficient, it can be found that the ' uniform electric field ' is actually the
field with the uniformity coefficient no more than a certain value.
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M5 1.EPMDI.m

Yo JC PR IS Sy HL AR A P Al 2 1 1) i 375

clear,ym=4;y=-ym:0.01:ym; % bR 2% 2, 5t KAAR, A4 R ] 5
u=-2/pi*(log(sqrt(1+y."2))+y.*acot(y)); % Ffuf 75 HH FE 28 [ (1] HL 35

figure,subplot(2,1,1)% G & I JE & 11,5+

plot(y,u,.y,-2/pi*(log(abs(y))+1),--', LineWidth',1.5)%H F, % il £&
title('Jo PR K35 55 HL AR 76 R HE 2R _E 1 FEL 3, FontSize', 16) %o il

xlabel(\ity/L','FontSize',16)% Il & A4 bR

ylabel(\itU\rm(\ity\rm)A\itU\rm_0','FontSize',16)% I\ A {5
legend("Jo FR A 25150 7 HL AR, I BR A 7 H L 4 Y I &1 451

ylim([-2,2]),grid on%ZA AL AR B, 0 kA 4%

e=2/pi*atan(1./y);% Hi i /£ H HE L 11750
%e=2/pi*acot(z);% HLfif £ L _F 1587 1)
subplot(2,1,2)%H 1

plot(y,e,.,y,2/pi./y,~-',0,0,"" 'LineWidth', 1.5)% i £&

title('JG IR A2 504 B HEARAE TP FE 26 137,98, FontSize',16) % b i

xlabel(\ity/L','FontSize', 16)% I A4 45

ylabel(\itE\rm(\ity\rm)AitE\rm_0','FontSize',16)% 1\ AL A5
legend ("7 PR A2 20 7 F AR, 0 PR A 7 Hi L 0 Y% 1 1 451
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ylim([-2,2]),grid on%Z\ A AR T ], i X 4%

B$3% 2.EPMD2.m
%55 T 1) ) FL TG IR P AT TEARCAE Hh i 2 1) R 3R R 3 9 R )
clear,d=0.3;y=linspace(-1,1,200); %75 MR &, BH B, AL b [A] &
ul=-2/pi*(log(sqrt(1+(d+y).”2))+(d+y).*acot((d+y))); Yo 1F HiLfaf 7 1 & _F 1) HE 34
u2=2/pi*(log(sqrt(1+(d-y).~2))+(d-y).*acot((d-y))); % Ft B fif £F H T 25 1 (1) H 34
figure,subplot(2,1,1)%81 2 & & 1,57 &
plot(y,ul,'--",y,u2,'-." y,ul+u2,'LineWidth',2)% i ff £& i
legend(\itU\rm"+',\itU\rm”-',\itU\rm"D=\itU\rm"+-+\itU\rm"-") % [
title('S5 & 5 1 577 FLG BRAC P AT AR ZE Hh iR 421 1Y FL 34, 'FontSize', 16)%obr
xlabel(\ity/L','FontSize',16)% & 7~ i A8 b
ylabel(\itU\rm(\ity\rm)N\itU\rm_0",'FontSize',16)% & 7~ Zh A4 b5
text(0,0,[\itd/L\rm=",num2str(d)],'FontSize',16)% i 7~ I B LA
grid on% il A%

el=2/pi*acot(d+y);e2=2/pi*acot(d-y);% 1E, {1 B faj 7L 28 13758

subplot(2,1,2)%H T &

plot(y,el,'--,y,e2,-.",y,e1+e2,' LineWidth',2) %] #H £& %

legend("\itE\rm ', \itE\rm"-' \itE\rm"D=\it E\rm"-+-+\itE\rm"-")% [] {5

title("S5 & 57 5 ¥ ST G BRKPAT AR AE H FE 2R (1) L3 58 ', FontSize', 16) Yo b il
xlabel(\ity/L','FontSize',16)% . 7~ i A4 bn
ylabel(\itE\rm(\ity\rm)\itE\rm_0','FontSize',16)% . 77~ A A4 b
text(0,0,[\itd/L\rm=",num2str(d)],'FontSize',16)% & 7~ I B LA

grid on% fin 4%

Mi 3. EPMD3.m
%55 5 5 A0 B TCBRCSPAT AR T EE 2R B ) R S AN L R
clear,d=0.1:0.1:0.4;y=linspace(-1,1,200); %75 F& A% &, B 25 7] &, AL by 7] &=
[Y,D]=meshgrid(y,d); %o A5 A2 25 5
Ul=-2/pi*(log(sqrt(1-++(D+Y).*2))+(D+Y).*acot((D+Y))); % IE F faf /£ H HE 2L I [ HEL 34
U2=2/pi*(log(sqrt(1+(D-Y).*2))+(D-Y). *acot((D-Y)));% 71 H faf 75 e 28 _F 1) i 34
U=U1+U2;%%& HL 3
figure,subplot(2,1,1)% 1 & ¥ & 1,51 &
plot(y,U(1,:),y,U(2,:),--",y,U(3,2), -1y, U(4,:),":",'Line Width', 2) % ] il £& j&
legend([repmat(\itd/L\rm=",length(d),1),num2str(d")])% &7
xlabel(\ity/L','FontSize',16)% &~ AL bR
ylabel \itU\rm"D(\ity\rm)A\itU\rm_0','FontSize',16)% i 7~ AL b
title("S5 & 5 5 3 &) 7 LG PRSP AT SRS [ BE B9 7E Fh i 2k b i,

'FontSize',14) %7 &l

grid on% i1 P A%
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E=2/pi*acot(D+Y)+2/pi*acot(D-Y);% Hifif fE il £k - 1758
subplot(2,1,2)% ¥ &
plot(y,E(1,:),y,E(2,:),"v,E(3,:),-.",y,E(4,:),":",'Line Width',2) % ] if] £& ji
legend([repmat(\itd/L\rm=",length(d),1),num2str(d")])% {7
xlabel(\ity/L','FontSize',16)% . 7~ i A8 b
ylabel(\itE\rm"D(\ity\rm)AitE\rm_0",'FontSize',16)% &7~ AL R
title("S5 & 5 5 1 5 LG BRACFAT R AN Rl R B 72 h FE 26 B30 ...
"FontSize',14) %o il
grid on% NP A%

Hf5% 4. EPMD4.m
%o 5 5 35 20T TG PRSP AT AR AE H HE 2R 1 HL 5 FE IR 3 &)
clear,d=0:0.01:1;%# 548 &, #H B ) &
ec0=4/pi*acot(d);ecd=2/pi*acot(2*d)+1;figure% Lo F1i Z 3758, A1) 2 T & 11
plot(d,ec0,--',d,ecd,-.".d,ecd-ec0, LineWidth', 1.5)% ] £
title("S5 & 5 5 3 507 LG PRSP AT SRR AE Hh 6 2k b R BT 135 5] R,

"FontSize',12) %ok il

xlabel(\itd/L','FontSize',16)% &~ A8 b
legend(\tE\rmAD(0Y NitE\rmAD(itd\rm)' Nitk'), grid on% 5, A%
symsd positive,k=2/pi*acot(2*d)+1-4/pi*acot(d)%I2 =] REL
km=0.01;f=inline(k-km); %5 K351 51 R, N I BRI 4L
dm=fzero(£,[0,1])%=}- 6
hold on,plot(dm,km,'x")% P45 J& P, i) 55,
text(dm,km,[num2str(dm),',',num2str(km)],'FontSize',16)% . 7~ FUH

-53-



	引言
	1 均匀带电无限长薄板在中垂线上的电势和场强
	2 中垂线上场强的无量纲化和可视化
	3 均匀带正负电无限长平行薄板在中垂线上的电势和场强
	5 均匀带正负电无限长平行薄板在中垂线上的场强的可视化
	4 结束语
	附录1.EPMD1.m
	附录2.EPMD2.m
	附录3.EPMD3.m
	附录4.EPMD4.m

