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l. The iutcr.u.omi« Lc1111md·.lo11<'spot.unt.iu.l has ;i st:rrn1gly rr-pulsivo part and an a.tt.rnct.ivc p.ut
whid1 is 11swll/y wril.l.1:11;1s
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l~,u(r)'""' -----c.

,,.()

\\!lint. is 1.lH' roasou 1'01·tlu: d<'JH~1!!l<'11c:e1.0 lH• t ii? U1Hkr what circumsr.aucc cnn this be r---:i'?
(2 nuuks)

2. Consider tlw one di111t'11:~i\l11;dlsi11g 111od<•lwi t Ii IH'<ll'•'Si 11cighhor co11pli11;; d(~scribcd by t.he
J l<1111ilLo11irn1

11 - .J L s.s, ;,) s, .
..:..1 .. 1>

n ncl i.ho part.11.1011
T =·· !l and Ht. './'
Ii at. '/' = 0.

I ;··,\1.'.! :c: 1:". [cu.-;h ;~/, i· \ si11l12/!Ii+ e··-·lll.l

Iunct.ion /, "'-: ,\~v + /\2v. sho»: tlint. i-.lw syst<~lll has a phase transit.ion at
() rnily, i.c .. t.l\!' l'n·c l'.ll!'l')';.)' is" uon-uuulytic Iunctiou or the niagnct.i« [idd

:l. Dut.ormin« the! nitic:tl r-x poncut. f'or t.lic [unct.ion f(l) ::.. :11'.!e-1 as/.---> 0.

(2 uuuks)

-l. Considn t.111:Ising 111<Hle:l011;1sq11n1clattice \J11inow also includuu; t.ho 1w:-;l.nearest 11<!ighho11r
(< 1111n>) iutcr.u.t.inns.

N

I I -- l.11 I L S;81 .f.2 L S';Sj -- ft LS;
<n11> <n11n>

Ikm ./1 aurl .J2 arc t.lu- two c:011plillg constants. Soh'<' t.hc probkuu using a meal! ficdd apprnnc:h.
'vVhat slio: ilrl he: the: value or· .12 if' tile: trunsit.ion tc1npt:r<1L11rr~l1Hs to bc:c.:omctwic:c_:of what it
is when 1.l1e:n!am 110111•xl.11c;u·cs1.11cighbo11r int<:1·11ctio11s·1
(J\ol.c~: Ncx L JH:m·r:st.1wigl1brrnrs an: nloiu; t lit• diagonals.)

(7 marks)

5. Civcn t.hat the mnnbcr Iluc.t naf.ions in the grancl canonical enscrnhlc

, nfl\ -- (N/ z f,:u T .
\ /\ I; i -- ..-------,;-··----1''1' ·([!V (1)

where h"1· is t.ho isol.]1c•rn1;il r·o111p1·<·ssihilily,sl1mv \.lint

/·rfl 1· C'(r) (2)

llur« c:(r) is LII(! d1:11sit.,v-dt:11sil,\'t:(J1'J'C:i;1tio11f'111H:\ion \hit.c: t.li1· relations analogous to equa­
l.i011s (I) ;111il ('.2) f'ur spi11s.

(:l uuuks)

G. Give a hourist.i« arg11111c11t.for Ll1c l'.XiS\.('lH'Cor a pl1aSl' transition at Tl 0 lor t.ho 2D Tsi111~
model Oil :l squ.ir« h1tlic:<: aJ011~~wii.l: a ru11gii c~s!.i1nal.('oi' the transition \.C!llljll!l'fl\'.Ul'('..

(2 marks)


