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a) Field :

FIELD is a description of how a physical quantity varies from

one point to another in the region of the field (and with time).

/

Scalar Fields
describe a scalar property
e.g.. temperature, pressure,

elevation

\.

Vectorial fields

describe a
property with magnitude and direction
e.g. wind, gravity

T

Conservative Fields ] )
(Source Fields, Irrotaional Fields) Rotational Fields
field lines circle around

Field lines have a source :
e.g. hurricanes

and a sink
e.g. electric fields
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* b) Electromagnetic Field :

/

D 1 dang vat chat, ton tai xung quanh céc
vat mang dién tich difng yén hay chuyén dong.

o : 2 miat duge phin chia cua
Truong dién tu.

4

L)

L)

{ Ding yén- > truong dién.
Chuyén dong- >trudng tu.

\/

% Static Fields : Fields not varying with time.

\/

** Dynamic Fields : Fields varying with time.
Ex: Temperature in a room, 7(x, y, z; f)
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* ¢) Electric Field:

“*Electric Field Intensity E :

* Mot dién tich diém dat T

bén canh vit mang dién , E'ecfff9zf'elcm}!;f"" °

chiu tac dung mot luc . =" E
VatMDb | q>0

> Ta néi bén ngoai vat mang dién ton tai mot
, dac trung boi :

= Electric Field Intensity = lyc di€n / dvi di€n tich .

E=lim—" [V/m]

q—0 q
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* ¢ Electric Flux Densitny :

%

=  MBoi trudng chan khéng : D=gE [C/m’]

£, :Lm” [F/m] = hiing sO dién .
367

=  MObi trudng dién méi: D=g, E+P [C/m’]
NE

%

v N&u dién méi dang huéng &tuyén tinh : P = X E

—D=¢(+7)E=66E = |D=¢E

£ = g,&, = dO tham dién tuyét doi cia méi truong [F/m].
g. = d0 tham dién tuong déi ; y. = do cam dién . C4 2 c6 thif nguyén [0].
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* = Po tham dién tuong doi (hdng so dién moi) :

Approximate dielectric constant and dielectric strength of some materials

Dielectric material Dielectric constant Dielectric strengtl'J
(kV/m}
Air 1.0 3,000
Bakelite 4.5 21,000
Ebonite 2.6 60,000
Epoxy 4 35,000
Glass (Pyrex) 4.5 90,000
Gutta-percha 4 14,000
Mica 6 60,000
Mineral otl 2.5 20,000
Paraffin 2.2 29,000
Polystyrene 2.6 30,000
Paranol 5 20,000
Porcelain 5 11.000
Quartz (fused) 5 30,000
Rubber 2.5-3 25.000
Transformer oil 2-3 12,000
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* %* The Charge:

= Concentrated Charge: Khi dién tich tap trung tai tim cua
vat mang dién : ta dung mo6 hinh dién tich tip trung g (C).

= Distributed Charge: Khi dién tich phan bé theo kich thudc
cua vat mang dién, ta c6 cac md hinh dién tich phan bo , dac
trung bGi mat do dién tich phan bo .
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* = Mat d¢ dién tich phan bo :

R . . Ag_dg
i. Line Charge Density: p, = En}) ~ = 7 [C/m]
%
. d
ii. Surface Charge Density: pg = Al%ﬂ% % = d_g' [C/m’ ]
%
. dl
iii. Volume Charge Density: p, = Alrlfmo A = qu/ [C/m3]
VAV

= Total Charge : Q — IL pfdf or js deS or J.V deV |C]
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* d) Magnetic Field :

‘*Magnetic Flux Density B :

/l
.
’

[N V4 o/\‘) e ,,’(
" Di¢n tich di€m Magnetic field line -~ =>
néu chuyén dong >
bén canh mo0t nam ‘ ______ —
A ) ° /. S N _ q > 0,’ V
cham: chiu tac dung ,
mot luc. =y
m
> Ta néi bén ngoai nam cham ton tai mot , diic
trung boi :
— —
Fm(max) X A m

= Magnetic Flux Density: ]S —

(Wb /m*] or [T]

Jg.v

— —

N
an =vectd don vicua v khi F, — (max)
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* “* Magnetic Field Intensity H :

«  MObi trudng chan khéng: 1j_ | g (A m]
Ho

M, = 47107 [H / m] = hiing so tir .

* Méi trubng i méi: _ "B M [4/m]
Ho .\

R
v/ Néu tir méi dang huéng & tuyéntinh: M=y

%

H

=B=py(+y,)H=puH —|B=yH

1 = Hot, = dO tham tir tuyét doi ciia moi truong [H/m].
u, = do thim tir twong déi [0].
Y., = d0 cam tw [0].
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B - Do thim

Type Material Uy
Silver 0,99992]
Diamagnetism Lead 0.999984
Copper 0,99999
Vacuum I
Air 1.00000035

Paramagnetism | Aluminum 1.000024
Tungsten 1.000067
Platinum 1.000256

Ferromagnetism [ron == 1000

Table 7.1: Relative Permeabilities of Some Materials
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* * The Electric Current :

= Defined as therate: |=— (A)

= At a point, the current density concept is more useful than

the current. There are two models.
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* i. Volume current density :

= Pic diém ctia vecto mat do dong
khoi :

+ chiéu trung chiéu dong.
+ module J = dI/dS

Volume Current density

S

= Dong dién chay qua dién tich S : 1 = deg
S

— —>
< PDinhludtOhm: (J =5 E

o: do dandién [S/m][1/Qm]
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* il. Surface Current Density :

= Pic diém cua vectd mat do
dong mat :

+ chiéu trung chiéu dong.
+ module J, = dI/d€

Surface current density

* Dong dién chay qua duong L : [ = j]sdl
L
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