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Lecture 35 outline: 11/09/2020

 Biot Savart
 Result for Helmholtz coil
 Applied to current ring.
 Field of a solenoid
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Cyclotron motion in Helmholz Coil (RS 8-09)

Bz=
μ0 I

2
b2

(a2+b2)3 /2



3

Biot-Savart Law (RS 8-08)

E⃗=
1

4πϵ0
∫

ρ ...

.2
d τ

B⃗=
μ0

4 π
∫
I d l⃗×...

.2
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Current Ring

B⃗=
μ0

4 π
∫
I d l⃗×...

.2

r⃗ T=a ẑ
r⃗S=b r̂
r̂=cosϕ x̂+sin ϕ ŷ

d l⃗=bd ϕ ϕ̂

ϕ̂=−sinϕ x̂+cosϕ ŷ
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Current Ring

B⃗=
μ0

4 π
∫
I d l⃗×...

.2
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Solenoid
No circumferential component (no current enclosed)
No radial component (that would give a divergence)
Bz=0 outside (Because B is zero at infinity)
No free parameters for radial variation of Bz
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Solenoid B⃗=±μ0n I ẑ
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