L=

m DIAMAGNETISM

Diamagnetic substances are those in which th
§ qweakly magnetised in a direction Opposite to
:WL water, alcohol etc.

C atoms have
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(iv) When a diamagnetic liquid taken in a watch-glass 15 kepttﬁg f?;ﬁl?s wel;kcr [Sgeaicfi vgry . ilh
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thereby producing a depression in the middle. If the pOl_e‘PleceS £ pl3 lg , NCTEVerse it
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(v) The susceptibility is small and negative. ;_':\ 4 — y i \lfltlsI
(vi) The susceptibility is independent of temperature. 1 2

" (vii) When a diamagnetic bar is placed ina uniform magnetic f?e.ld, 1}_%?:15 '_:‘3-_;_'
magnetised in a direction opposite to that of the magnetising 1eld. = - hepl

(viii) A diamagnetic liquid is taken mn a U-tube and 1ts one limb 18 plflced isne
between the poles of a magnet. Initially the liquid the two _hmbs = ks o
are at the same level A4". The liquid in the limb which 15 1n tl}e = But
magnetic field is seen to get depressed from 4 to B, as shown 1n S==5
Fig. 13.7. Fig. 13.7 | FhEI

(ix) The magnetisation of diamagnetic materials lasts as long as the magnetising field lastsand 0
disappears when the magnetising field is removed. Eilll Ifa
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moment. When they are placed in a strong magnetic field they become weakly magnetised in ?
same sense as the external magnetic field.

e.g., aluminium, chromium, liquid oxygen, manganese etc.
Properties

/) In a non-uniform field, a paramagneti - 5 ',
(1) p gnetic substance tries to move from the &

The atoms of a paramagnetic substance, in their normal state, have a non-zero magn__etig.;

stronger parts of the field. This means they are weakly attracted by magnets. . 3

(if) If a paramagnetic bar is freely suspended in a magnetic field ; 1 it lies along the

field, as shown in Fig. 13.8 (a). Brstic teld Ji i HatiBEg al, é f

(i) When a paramagnetic substance is placed in a magnetic field the flux density inside a sli ht y -n.
greater than that in free space i.e., p, is slightly greater than one Lol AmAcORE

aced ver? ﬁh} -!

(#v) When a paramagnetic liquid taken in a watch-olass ; : |
close together, the liquid accumulates i fhe %n?fffi;z’\ﬁpt AL pole—pleceS,.pl
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Fig. 13.8
E o) The susceptibility \V  is positive aT'l[l small.
: i) Curie’s 1aw. According to Curie’s law, the intensity of
. magne

tisation of a paramagnetic substance is () directly \
portional to the external magnetic field B. i.e. M « B and

y proportional to the absolute temperature 7 je qx
Mo 1/T or M € B/IT, M= -C(B/T) where C is called the curie
constant. This 18 called curie law. But B o« H. So :M = H/T or \\
susceptibility P ocl/ 7. where _‘l’m = M/H. The variation of ?r” ;

with temperature is as shown 1n Fig. 13.?_ :T'he Suﬁw?tlblhty TS
decreases with rise in temperature. Susceptibility varies inversely

'_ with temperature. i

' (vii) When a paramagnetic bar is placed in a uniform magnetic field, it E :
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gets magnetised in the direction of the magnetising field.

= 1 et one limb of @ narrow U-tube, containing a paramagnetic liquid
by be placed in a magnetic field. The level of the liquid in the limb P
- near the edge of the pole pieces at A. The liquid in the two limbs
are at the same level when the electromagnet is not switched on.
But when the electromagnet 1s switched on, the level of the hiquid in =
the limb placed in the magnetic field is seen to rise to B as shown

in Fig. 13.10.
' (ix) If a paramagnetic gas is allowed to rise between the pole-pieces of a magnet it spreads
. along the field.

What is meant by a paramagnetic substance ? State Curie law.
Ans. See text notes given just above.
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sl FERROMAGNETISM

: The atoms of a ferromagnetic substance have a magnetic moment of a high degree in their

mal :
al state. They are strongly magnetised when kept even in a weak field in the same sense as the

b d field, e.g., Iron, cobalt, nickel, gadolinum and their alloys, etc.
Operties oy Characteristics

| (i) Ferromagnetic

_ materials get strongly attracted
10 the Stronggr fanr i ot ety cted by magnets and they move from the weaker
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(v) The susceptibility I gnetism decreases. At critical temperaty,

Ao : ture, the ' . . !
(vi) With increase in téTp;l:ferromﬂgﬂeti ¢ properties of @ material disappear and it become,
called the Curie point,

paramagnetic.

The susceptibility ¥, of a ferroma
temperature 7.

onetic substance 1 inversely proportional to the absjy,

£ 5t B oy N7
An accurate relation is given by Cune-Wless law'¥ =

Curie’s law is only approximate. ’ "f:‘f.;

where T is the absolute temperature of the specimen and 7, is the Curie point.

(vii) When a ferromagnetic bar is placed in a uniform magnetic field, it gets magnetised in fhe
direction of the magnetising field.

(viii) A ferromagnetic liquid rises is one limb, as the case of a paramagnetic liquid. (See property
number eight of paramagnetism). -




