Magnetska svojstva metala

« U'magnetskom polju sustav se magnetizira
« Ukupna magnetizacija u materijalu:

Rezultantni dipolni moment

M i Jediniéni volumen

* |zotropni Kristalr: YE xljl

« Susceptibilnost sustava - ¥
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« Razlikujemo:

= Slabe magnete
= Dijamagneti
= Paramagneti

« Jake magnete
= Feromagneti
= Antiferomagneti
= Ferimagneti



Pauli paramagnetism (metals)  Temperature

Diamagnetism




Paulijev paramagnetizam

iSak elektrona s

paralelnim spinom
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B/T in kG deg‘1
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‘d-shell (I = 2)
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«ZaHZ0
« X< 0 dijamagnetizam
« X >0 paramagnetizam

«MZO0iH=0 feromagnetizam

« <M >=0, M pravilno oscilira u prostoru
antiferomagnetizam

e <M > Z 0, M pravilno oscilira u prostoru
ferimagnetitam



Krivulja histereze

* Proces magnetiziranja makroskopskog uzorka

M, Hc - koercitivno polje
® Mz - remanentna magnetizacija




(K (kelvin)]

1G (10°)  Interior of the hottest star

100M Nuclear fusion

‘ TerdiTlyy 10M Solar interior
A IM (10°)
- Atomic explosion (~300,000 K)
T 100k
&= il dtic]
5 FEQ oo Blacess 10k Luminous nebulae
s Tungsten melts (3683 K)
\ Wbl St B o 1k (10%)  Superconductors reacted {~1000K)
'3 a0 Ice point (273 K= 0°C)
\ 100 LN, boils (TTK) HTS operation feasible
T
. 10

LHe boils (4.2K) LTS operation

1 - . o s
T , P Upper limit (~0.5 K) by dilution refrigerators and
ﬂ r|.E‘ra 0 WMM@&M 100m by the “adiabatic demagnetization” technique

10m Lower limit by dilution refrigerators

Adiabatic demagnetization, 1956 (16 uK)

Bose-Einstein condensation, 1995 {150 nK)

Lower limit by adiabatic demagnetization?



