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3.2 (Lorentz)

3.2.1

• (v = 0) q

F = qE . ( )(1)

• v q

F = q(E + v × B) , B = ( ) . ( )(2)

( )
B :

N s

C m
=

N m

A

1

m2
=

Wb( )

m2
= T ( ) .

(Wb = Nm/A = V s)
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(2) (E,B)

F = q [E(r, t) + v × B(r, t)] , r = , t = .(3)

• 1:

B = (0, 0, B)(4)

q m v

m
dv

dt
= qv × B .(5) x

y

z

B

v × B = (vx, vy, vz) × (0, 0, B) = (vyB,−vxB, 0) (5)

dvx

dt
=

q

m
vyB ,

dvy

dt
= −

q

m
vxB ,

dvz

dt
= 0 .(6)

�� ��

I(2003), Sec. 3. 2 – p.2/7



Minoru TANAKA (Osaka Univ.)

z
vz = vz0 ( ) .(7)

vy

d2

dt2
vx = −

( q

m
B

)2

vx .(8)

vx = v⊥ cos(ωt + β) , ω ≡

q

m
B , v⊥, β : ,(9)

vy = −v⊥ sin(ωt + β) .(10)

( : v2

x + v2

y = v2

⊥
v⊥ z )

t

x =
v⊥
ω

sin(ωt + β) + x0 , y =
v⊥
ω

cos(ωt + β) + y0 .(11)

(x0, y0: )
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(x − x0)
2 + (y − y0)

2 =
(v⊥

ω

)2

.(12)

v⊥/ω = v⊥m/(qB) z (7)

z = vz0t + z0 , .(13)

1

2
mv

2 =
m

2
(v2

x + v2

y + v2

z) =
m

2
(v2

⊥
+ v2

z0
) = .(14)

( )
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3.2.2

•

q v

1

qv × B .(15)

n
dV (ndV )

BB

F

vS

dF = ndV qv × B = i × B dV . ( (3. 1. 4))(16)

S

dF =

∫

S

i × B dSdr = Idr × B . ( (3. 1. 20))(17)
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Idr = Idr

I × B(18)

(q )

• 1:

ABCD B = (0, 0, B)
AB = a, BC = b y

z
θ AB

CD
BC DA

y

( )

x

y

z

A B

CD
n

B
F

AB

BC

CD

DAF

F

Fθ

FAB = FCD = IBa .(19)
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T = IBa b sin θ = IabB sin θ .(20)

m = Iabn ( )(21)

T = m × B .(22)

◦ ( S n)

m = ISn , : Am2 .(23)

S

I

n

�� ��

I(2003), Sec. 3. 2 – p.7/7


	¥í¡¼¥ì¥ó¥Ä(Lorentz)ÎÏ
	ÅÅ²Ù¤ËÆ¯¤¯ÎÏ
	¼§¾ìÃæ¤ÎÅÅÎ®¤ËÆ¯¤¯ÎÏ

	subsection {¥í¡¼¥ì¥ó¥Ä(Lorentz)ÎÏ}
	
	
	
	
	
	

