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Your guess

* Group 1
* Group 2
* Group 3
* Group 4
* Group 5
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Your questions

* QGroup 1
* QGroup 2
* QGroup 3
* QGroup 4
* QGroup 5
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See this...

G. Durin ESM 2021, Cluj-Napoca (Romania)


file:///home/gf/Documents/Courses/ESM_2021/Slides/Units_forces_moments/02_nail.mp4

The corkscreew The experiment
The pendulum Fields and forces
The tracks Spins and angular moments

I) Force between two magnets

The energy of a dipole yin a field Bis:
E=—u-B
If Bis coming from a magnet, the force between them is:
F=-VE=u VB

With quite a good approximation, for a magnet of moment m

F:m1°VBzzm2°VB1

(meaning that the force that 1 makes on 2 is the same that 2 makes on 1)
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I) Force between two magnets

Force between two cylindrical magnets with magnetization M, L L
length L, radius R and axial end-to-end distance z v

* — ik f D G
— L=4R o |
— L=2R
L=R
T

L=R/2| FO: 4’u()]\42}%2

How large is it?

F [1/4 yoM?R?]

| This goes down as:

3
F(z) =~ HO T 1T

or z4
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Real fields, or better real field lines
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Real fields, or better real field lines
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I am a little confused with H, B, M (are you?)
B — /LO(H + M) The only one to remember:

* Mand Hare in A/m

X\\\ B * M is the contribution of the
But the field is B or H??? J f“l‘_""ies'":/‘l"m ou apply

The response of the material to the external field is:

M — XH so that...
B = po(H +xH) = po(1 +x)H = pH

Butalsothat.. V -B=0—V M =-V-H
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Uniform M: no divergence for B, in and out

Magnetization M uniform
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Uniform M: divergence for H, in and out

Magnetization M uniform
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Demagnetizing fields and permeability
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Two cylinders: one is soft, the other is hard
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My guess (agreed by many)

OXFORD MASTER SERIES IN CONDENSED MATTER PHYSICS Albert Einstein (1879-1955)

Wander Johannes de Haas ( 1878=196())

Lz

torsion fibre

Magnetism 1n
Condensed Matter

ferromagnetic rod

. . . Fig. 1.2 The Eiastein—de Haas cftect. A
!. 1Y 1" () (ii '] \ ferromaynetic rod is suspended from o thim
t sy ' "& A hbre A coil is used to provide a magnetis
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Some general questions

* Explain me the compass please: ok, the torque = py x B, but it does
make any precession

* How large is the earth magnetic field?

*1Tis large or small? And 2 T? And 10 T?

* How large is the highest field you can think of?
* Highest Ms? Fe, Co or Ni

Magstar 10" T

AR el RSk LVJ.L\.J.UJ.-I-I.('IE‘J.LL'U.L

T, oM
Material  [K] [T]
Fe 1044 216
Co 1398 -+ 1.82
Ni 627 0.62
¥-Fe,O; 0.52
CrO, 0.5

BaFe,O,y 723 048
Nd,Fe,,B 585 1.61
Sm,Co,; 1100 1.29
SmCos 993 1.05
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Eddy currents, what else?

dd
dt

em.f. =
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Why the magnet rotates at the end?
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The tracks
A
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The tracks Thanks
Questions

Corkscrew
* Do you agree with my interpretation?

Pendulum
* What is the distance to which the pendulum does not stop anymore?
* How the kinetic energy is dissipated?

Tracks

* Can you estimate the force on the disk due to eddy currents
compared to the gravitational force? (x = 40 cm, t_eddy = 3 s)
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Thank youl

Credits for the videos (from INRIM):
Michaela Kuepferling
Elena Olivetti
Luca Martino
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