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Calculating Magnetic Field Intensity by Magnetic Moment
ZHANG Xinbang, CHEN Dexiang, WANG Dongsheng
(Beijing Institute of Control Engineering, Beijing 100190, China)

Abstract An formula is presented to calculate the magnetic field intensity by magnetic moment. Deriving separately from
magnetic moment model of dipole and electric current loop, the same formula is derived, and the application condition and method
of using the formula is discussed. Because the formula is simple, it is conducive to analyze and calculate the magnetic field around

the magnetic moment. Moreover, a new way is given to get the magnetic moment by the magnetic field intensity.
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Fig. 2 Magnetic moment composed by dipole
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Fig. 3 Magnetic moment composed by current loop
Jentr L& AB AL Q K ERIIR H
TESFLRAB R — Lot dl, FoR By dl L, 3L
SLIEH] Q AWK EEH r BEK 1, BAREQ = R,
R, 5rifih o MR - PR ERAE Q A
Hi dI STERATEZ 58 dHL,, N

i

i
dH,, = dlxr=—"dI xR
Y g 47r’ k
1 .
2 l
TR H, = f21(4m3d1 x RE) _
iz 1
%(j; r3dl) xR, (5)

iﬁtiﬂ(f%] S R, S AR R, 3K

/J\j'{[(f;] rtdl) R

VST R 3 LR AB Il Q kiS5 g

. . R d
BRUIE 4 R A = dl = FRA
COoS&X COosQ
; 1 B cosa l
[, Sar=[ % =

-B R; 12
R. |R. + "

P B &R, 5HZ BQ XA,



%24 RIS EAE I AR R R . 47 -

B4 #HRSLk AB FFERIHS
Fig. 4 Magnetic field generated by

current carrying wire AB

WRAE(5) ATLARE] R 77 8 , IF 907 XS i

I AL e, RS i FIE K.

v

— —>
H, = AB xXEQ

an(£Q)” [(EQ) +

X

—

0

T AB=[0|,EQ =y -0.5
l 0

0.5° - Iy
WE ABxEQ=|
0

. 0.50° - ly
H, = ’ xl

4w (EQ)’ /(EQ)2+i 0

0.50°

= 0
4w(FQ)® |(FQ)? +lZ Ix

. ly +0.50°
H, = ! - lx

4m(GQ)’ /(GQ)2+Z 0

, 0.5°
l
H, = 0

4w (HQ)’ /(HQ)2+Z - lx

B R=00Q,0 K R« iide s A
R* =x" +y°,x = Rcosf ,y = Rsinf
(GE

2

l
(EQ)* =R’ - [Rsinf + T

MR>1H

(EQ)ZW _ (R i ZSizna)3
FEAT

il
(FQ)* [(FO)* + - =R
) , P Isinf\ ’
(60)" [(6o) + ;= (R +"27)
(HQ)? [(HQ)* + 1 =R

T2 Q S RIE H N
H=H,+H, +H, +H,,
W H W3 Al H H H,, T2
2 _ 2 2
0.50° = ly N ly + 0.5 +l

(R_lsin0)3 (R+lsin09)3 R
2 2

(2cos’0 - sin’0)

Zim

m

4R’

Ix _ Ix
(R _ lsinﬁ) ? (R . lsin&) 2) =
2 2
3mcosfsind

4R’

v T am

H =0
HIFE)
2co0s’6 — sin’6
3cosfsind
0
B 3 s r AR R B r AR R GE 2 il 6

m

N 4R’

L AREIHTE s A bR AR R A TE s ARPR R
W Q KRG E HRR D HY AT



. 48 - HFHFH KT A %2 %

HY =AH =
[ cos® sinf 07 [2cos’d — sin’6
4:]?3 —sinf cosf 0} [ 3cosfsinf } =
. 0 0 1 0
[2cos0
# sinf (6)
0

s BFR R NG « Bl «, Fm ,y By, Fm B
x, 5 H [FJrE Ly, 5 H FJrm, BrRAAR(6) F
AR (1) NERE—FER

NSAEH, LIRS TR A, TSR,
VP2 HRHB A AR 2 e S B 1 3
26  BREA AR, (HEFHNHESER D
Fih O O HoAE 0y B 9 HOR R AR B 1
LT AR T L IR B DTk 78 2 — A, AR SCR 2
MRS R T R ITT B ) A, X
PRI S A ) B AT R AR 3
AT 2 AN RIE R - BRI 2
K.
3 AXMASH

T E 20 0 X 2 2 R (G 24 )
(4 R AFDG T 20300 5 0 B 5 /Nt R TR e E
— 0T,
3.1 AKXEAEHE
AT /N i ) AR

Y

5 AXMAFEGHST
Fig. 5 Conditional analysis of formula application
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Table 1 Data comparison of inverse cubic

formula and dipole formula

y/m B, /nT B, /nT Sl

R (Ruiast) (BRTAR) | B_z l

0.5 - 16 000. 0 -5 656.93 1. 828
1 -2 000. 00 - 1431.11 0. 398
2 - 250. 000 - 228.271 0.095 2
3 - 74. 074 - 71.092 0.042 0
4 - 31. 250 - 30. 532 0.023 5
5 - 16. 000 - 15.763 0.0150
6 -9.259 -9. 164 0.010 4
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