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. . ‘I \- - , . . . _/24(1) \-{_ri[‘\_</£9_?‘;...,z,_€ ($117)) > a (H "‘> »- (/1) J1 4 T1; 2464,‘! (,onsnler a model equation of state that can he written

y (ii) Show Ill a similar way that. the fluctuations in the em-rgy are
.,- -=1 > related t.o the specific heat at constant volume by

Use this equation to argue that AE ~ N‘/2 where N is the

(_3E)2 ;; ((5 - (E))2) = /J20,-.

number of particles in the system.
_ _ _ _ _ . .pont.ineons III tlnetw. 1l.l()Il )t‘I' s nn of the s nu-l .2 lHlIl’@A paramagnetic solid contains a large number N of non-interacting, t I“ i I l l / 3‘

spin-1/2 particles, each of magnetic moment it on fixed lattice
sites. This substance is placed in a uniform magnetic field H.
(i) Writ.e down an expression for the partition function of the
solid, neglecting lattice vibrations, in terms of@ [AH/lr'I‘.
(ii) Find t.he magnetization M, the susceptibility X, and the en-
tropy S, of the pararnagnet in the field H.
(iii) Check that. your expressions have sensible limiting forms for
J3 >> 1 and .1? << 1. Descibe the microscopic spin configuration in
each of these limits.
(iv) Sketch A-I, X, and S as a function of 1:. tffincli 6»/7
[Answers: (i)Z : (2 cosh :11)”; (ii]IM = Np tanhar,
X == Np?/(kTcosh2:1;), S = Nk{ln2 + ln(cosh:1r) - r tanh

@Determine the critical exponents A for the following functions as
i———>UI

[Answers: (i)l/4, (ii)—-2/3, (iii)2, (iv)undefined, (v)-~4.]

 l1<>w that the following functions have a critical exponent A = 0

= At‘/2 + Bi‘/“ + C1
/""'\.

p—-/'_\\ ;_-1|._-

"I-u-/"H-_f"I-I 44'-"K/"'5./"-_'\ film.-"LPi»
\-3\-1-I’'5-_-I

(iii = A120”

(iv) yo) = At2e'/'
+v+~~—w‘ti+~e~1°r¥r+{+»*e(—1~»¢t‘*~)~— 1}-

- in the limit. t —+ 0:

(iii
(iv
(v

4Li

\.

\__I

f|[t]I = Aln I t I +B
l flit] =A—Bt!l/2

I fi:i:i=l, f.<U; f(t)=2,i

» /to = Au’ + H*i'”<1~ I i I)’
£4

i fi[t]i=Af.ln|t|+B

H ~11./l/(f +5./l/3)”; l < H < 2; u._ b Z> ll.

near the critical point.. Find the exponents U, 1, and 1'5
" .|; '|

I 1. “

[Answer: J)’ : I/2, "y : :9, :5 : 1 + 20.]

model on the square la.ttice is

(s)“ : 1 — (sinl12.I/IcT)“'_

Show that. this can be written in the forni

, _ ,1(.5) - B(—t) {l + h(—t) . .

\'\'lH‘I‘I‘ I -= —~ TL.)/T, and /3 = I/8. Find B and b and hence
estimate the. range of temperatures over which it is reasonable to
ignore the correction to the leading scaling lJ(‘lI'd\‘lUllI'.
[.-Xnswer: B = (8\/§K,~)l/8, b = (1 -— 9K,/\/§)/8 where 11.]. =.
J/A'T,..']

= At"?/“(z + B)’/3 . F: .L( '- 7'5 '
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