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HHoo38 Liguael — polis] Mixture

Suppose. we mix fwo Liguidy Aand B fogerher. A dexcrbe
O HHOOIT, L~ iy <O —> o solulity gap

S If we steut To cool the homggencows Liguud,
LEE);:;% what will hagpe~ It Teerd out that the
Dolubon IS rather Simple. yet ineresting &
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H\d oo0oD
’ D Liguicks [ Solickes curves

A Suprose fﬁeme@ﬁné femporadzurey B A2 B

are (, (. We qaune TG < . for

B T>T, the phase i homg Liguid. For T<T,
s thephase Co homo 2004,

Gquid 5 x . b0 What abodll™ <TG ? TS fricky (D

i
The free energy Curves (- homo Liguid #%) ard homo
Dl B are Shown v abore. Three regimes aan be 1und
o QSTS G
(1) X <X homo '@‘C]cu'o, e o
(2) X <Xx< Xs* helero @\C?w'ol—w@b’ m?)q%aeé)/ phase..

(3) X>Xs: homo x0Lic

In the hefers Phase, neither 7 Gs) nor 56 are 7he ninima.

XX X=X a 2frugh Fon
Jf)a‘erb X X, f(L) i ey @()ﬂﬂ/ :

J%@@,O (> the minimum and the hom(gen@cw pPhaar > wunsiable
By Chouging T between Ta and T, One can find X =X(T)
and Xg=X(T).
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Collleoting all X(T) ard *5(T) Togethel;, I %«;igd pe
we Obfaun the typical phass cliggram Mf £
1or Giguid-polic] mixtere withol - )

@ .
,Ooeubr‘@'vLy gap. j polid
X =X,(T) » Ligeuduws curve e B
The unstble regime.
XS‘_"' Xs("C')" AO-Q(\OIM Curine SArNBA Nne G or T

Now we wrdersiand what happena
when a homo Liowel gmd’aa@y Cooled] down

S‘faf#/@ from X=X, homo g, 2olification
goenon and on unbR T=Ty. A 2eres
Of Q@b\éxﬁ wi#h VQ}'}/I\/E X precipriafes

x=0 X, x=a  durng #he Cocling process.

QD Eufectics 8 Marvy birary systems cn the policl phase have
QA wide Solubility gap . The, we would Cike to Sty
how the phase cliogram Changes. An interesting exampée
2 ALL/_X Si, with the 7%@?%/8 phase dagraun .

Ciguid § lhot = (1) Two Ligtuclasd Ceurves goin
(0630, x (r) X (T) il %fw
L

N\

/ : \\\\\\\\\ 3oC % Zf:zhhz mzﬂfe
LRI (2) Very Quge sclubilty gap..

&~ 31 % SP In fact theres no homo
DXicl mixteure at all 1o

(3) By gual odeling pome S imparity cn Au (ardl vrce verxa),
the me@ﬁng femperdiare. drop A?g/nfﬁc.‘mw@ !
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%) &pﬁw‘nfrg cuteches & Avawming the Tuwo rolicls are
deacribed by sCc) arcl fgCe) respechiveldy (wsnally
due To different Crysmy strectures )

B Here s a simple mecke® G
expln cuteotics. For T>Te,
. the Ligeid (fee energy 7.(x)
o T (> Lower than both VQS(X)CUDI
Bs(X). Thur, there are wo

i A unstoble regimex
S :‘ <X <X Two hetfero
X\ g g Xt WX | e
),(GL'( X <’%g
(X, @) eutachce pont.
Right at T=Te , all free energies Share A Comyron tangent.
Two unstable. regimes meet and
£ FE&) Fas) merge trite one Grge anstable.
A r‘%ime.

or T<Te, &) > ced of The ame .
The story s fhen about the Compehition between (<) and ).
The wnstabl. regime X%s< X< Xps &
a hetfero phase of Two homo 208Es
s and Xps. One can P@of‘ the.

PJ'W-Q dxcgra/f\ below Te. o0

I Y &bfcaQQ,yz o
hefero regimes doin
Nto one when Coo@im& helow The eutestic

temperature T .
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Combine aff rexdts fegether, we get the conplbte eutactic

p/mﬁ, ah‘agram. Here ¢ a real one fav Sm{_bex 3

Pt s Ihe cule thing aboul eufechc point-
(7 V] . y O
MG gl i

rolid | === % e ¥
— ﬁj Aﬁcuf\; ﬂ‘e g}n& Xe
o ain e medel here i
capfeve. fhe exential physica aboud eufschcs. [ r
But, of Coterne, more complicatec] phasl
diagrams czn be found s &
2012, 047
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