s
)
1

|.

{@} PN T ERNATIONAL ATOMIO ENERGY AGHENQY

“% 59 UNITED NATIONS EDUQATIONAL, SCIENTIFIO AND CULTURAL ORGANIZATION

=]
fri—
|
o,
pe

;

INTERNATIONAL CENTRE FOR THEORETICAT: PHYSICS

34100 TRIESTIL(TALY) - P.O.H. 688 - MIRAMARE - STRADA COSTIERA |1 - TELEPHONES: 224281/2/3/4/5 0
CABLE: CENTRATOM - TELEX 483392«1

SMR/94~ 12

SPRING COLLEGE ON AMORPHOUS SCOLIDS
AND TE LIQID STATE

14 April = 18 June 1982

STHUCTURE AND FORCES IN LIQUIDS AND LIQUID MIXTURES

Summary of Lecture VII

N.H. MARCH

Dept. of Theoretical Chemistry
University of Oxford

1 South Parks Road

Oxford 0X1 3ITG

UK

These are preliminary lecture notes, intended only for distribution to participants.
Migsing or exira copies are available from Room 230,






1
ek o sealing pi i P Mook of (R7h, Mebeular Physcse ,27,1173)

0 monafmie $ud hove. diredlly ofplind fporbitbulisn Lrony
80 = §,41) = 44r9), (et Becpuensy | ooy enfliold) ;i
Loyt we it defie in
Sﬂi@"? Brmedyenmics e actier ) (mm-qu/.rm rmﬁo_)
:.C’wﬁwwﬁ»ﬂﬂ. . W:ﬁ%n-&'b‘dd“‘&
Hol@,2) =Ax(Ag,N0) +_g_h)\ :{;:i;!_'- = cemproent dgud  wheee frair
B Bt fupesils Sy, T ) s, of e oncnlla,

Wl Q) and addepfing Kok wowd

). zm(@,.n..) = .?F\Ehz(fi@,\”?"fi applee . R Fightt order conelotiss fre.

S‘“‘("&If P fanolon ger)
ax’iﬂg gl cwnoried emamib )

s Inf58,2) =« 500,89, 80, 0™ M Birmredy namie prepatie i

o 1 wumpolanl wng, 4 confotmal
| Tha Aesulf -&hf'ﬁwmgw Sobn _&‘q’_‘swwm,\x@_’
R —cuforant il fwes N B Lllh sluclin
In %M&;Ar,’ ckrely— oonsily ;A (k)
oMelollon W, 8 Mt ean celR),

’ 7]
e g 4 - Pl A and A,




Summaty of Howy of potief cudise.
-fu.ﬂ:::- Fnile wnlonelh 1 onftmal
s

Assumplions <) . Rir ponlisds tbuecr) beloson 4
dffdot ows n L mudie Rlukd & 6
haiurs pebinkisdd (1) in B Ioferncs bguid 4

Qu 607) = A a8 (rug?)
i) Tn bueck onlar dhoqy (el stik & Dot) o io
fuor assumd Hot 4 A'send Ay devials
only sbiphlly fom wnilg and St Ay s & (nthy,),

Oulivre THimmlymmin, atas of oty
muclile, o b exptaed o dms { peduet
°“ hw 4,:: 2#?,;-!1,,-9,., and "%oﬂa%

Bosd 92 &l ote) of wf Siucd
(w. Ml,% w Idle. )'

Portidtative Behnisa maasdad| Ca ki cwmpl.!)
3(_@(«1‘) -30r) =2¥. A_:.?.' {(S’.‘y-rs"y)s“)
+ Pf.r"!. [-33 ‘!ull'aﬁ')]

T {8490 b 104 ) +ad ]

.L I ! ! v
) "Zx Fty ‘l‘d‘”d:' Aé"'.:‘ )[94:(’!.".' )'atr):u'] ,
. y il 6 4 ‘
By chugps 1 Euessl] o 4 1% copunt i

E 440 (

Simplast fassion) mucclie wilh

Nen - fun)) cgnomlos

Thic o midife. o igotopar | Hure
y- 'f“'"—f bbiven & ewnf.m
e ol B some, os we B slalic
SOTle fackt |

By an ~(-'uﬂaq9's‘c&.|ﬂ?1l,~éﬂ
slolic wnwalBlion fluclickons are
indepordant of k  and gwen 4

S‘u(k) =Cc,

D amical profelis of such ruchiRe

dissussad , indepandeitly 4 ?Ww%a
Tesi and Manh (1974), Via sinfb
| a.nqﬂgﬁ'eqp modole ond (lf

ﬂumid'%: G!a(;e), SJM
swstd ond Waller (874) ty conpatin
sndadion 1 hovn ol = Tore icotopsc
mioctes, T wifsn diswus mags
Pondgpetl + WL @n compate Voffied



(rrtartelioe )studuss S Boir ompulir

expervmend
Medels of paMied dynanicea) eBuslide ol
Fer th (claol selulim WA an l.id'raf.zo
Pl consbilh, | b dyvamicd) Sbmobise
‘&Mf@'& quié’«ﬁ% andl SNc,(k’w) 'Am
m- onfelt v mf’?‘%f&ﬁ &é&r} -@‘.
A e -
j% Sy k) = gﬂcfk} =0
d 5. k) =
S‘a-_‘; SPYLILY SC’(},
Sompiach wradcd vo 45 uee Feagphr man
10’.&% i‘{ weld wwﬁ;‘)ﬁ %u}z a?.;c?g Wil

(o8 bn oollndBe male in Lipsid robfp)
M Stsoms v omunts

Tosr aw j’ &Ly 3 ¢ (ki)
~® 27 9(‘ g k"rk'z_
«@ 8

Whivh wilde o Syy ele Lo felosy

merrert” delns

-
da = c,c, hgT KL =L
I-‘ o L S},,,CM) I~2,18 (m’ mﬁ)
®
do @*C (kw) = ka’"E_,_ +Cy
g_” o NN 8 (m’ 731_;)
" heT k>
do A+ - "
§-~ . & Slg(kao) c,c,‘:,1 ‘ ,7:,.
Wt 7 = C,M’ +C, m’.‘

Nod, exapt fr LdBot islofee | mas
J'."‘Wm amadl and f“e'g-fmmm
=70 wh mf-ms , ol 2 opmanll
N-Muiwu'n\? M'

Thus, e io no Link Heliven
Numbel cﬂﬂnﬂly PCQ £) and cen@,c(i{.)
in R Limif Py=M,=>0 and #Ly
ML ndefondintly | whlh Pequncic
WBio (k1 andl a‘)”(h), Soy , *W‘




Te safify s and sacond momenl
'm-f w O'f J-Md( (m[—'mg.); we
Yocfre adopt b8 forms

Snwlkw) 2 L 80k )| §(-u(r})
o) £ 60 8)

and Sc;c (h :&} R (:g[w-wu(k})

*S(iﬁ‘ﬁw;;s(k)ﬂ
with Co (k. . Fon we find
0, cs; . mh" E_Eg_ 40,
el ‘.
By (r) « MEST R/ M,
Twn mwe’ i s {QVW&&
2 Vfﬂdu.l,g @;}}' reasry '“r’ﬂ@ nwaclake

oy fo comis f Ml of oo Foff Y
10 veed & whdy ' (OK for cimpl Agpud

medili gud abwe frwrzing purt Yl (- 3,

i for of3on ot (KPL hurd'udk&"‘lz OR’ o

waUveie .
i) Trealiest valiol only A1 M=y small,

Can of SEURN, mags diffoiorc

Ten S'Nc‘(k,ﬂ)io Nem—-20i and £

m ”‘W'JQJ w’o Md‘am m@uﬁf MJ
mice + G o febsmuiLd o Lms of
Noperne funclizze © will sumply

Swrvmerize maun M.:-MM’ far ;

¢1 Ned sguared fiegancisr ae -
aa"(h)-f-("’u*‘ﬂ _L(w,-m ) |
- hi# 3
o |
When rmss difference mqﬂ
4&" A 4‘0'° ‘OM
iy m@+SCk)
guning ek pure mede e pancics,
Evidrtly , sinn SK) , e
il dalivmies B fegpancicr
-651" oH LTy coﬂwm's'n and meawsger,

Thahie , only will diseuse Brafdy
wwcauhfﬁMMIMM&kt




T we Faun

0> 3 L kal k™
LNTY)
S TR
m, '
bitan o) fecerts gmall ot o o
Ueht impuile’ o A roed Yiguid ,
£, "“:f Boopreel 5B g?eJZp ;ﬂ,ﬁ W
o 2 »f et A ﬂ.ﬁﬁmﬁ Qﬁ,

A &a%
SAH “ﬂq&f & aedlaliz o
SiRY o -@a@tz b

gmm Higiire Liom ﬁﬂ-’g; Jamf’,’ in? af
Fuch mosler s Han guwen Y
Bty Tvm asof mnjtz% {pm:
Rdg o AB! Q1) Lk et/ nft;"g.o
inle ofBd fuke

Rother well Lisn 4o~ olbe Rnehst
Whin mass oliffelenc o ermall.

Mlormue Wﬂften' -h mass

e&#ﬂ‘ﬂ@- (m' glamdl

meg dealb B moddls o atbibiy
moss Qiffrencas , B us menlicn Lt &
dgnamier of rofiue MmiclFic can b discussad
cwefully A4 Dbl rerg | - potinket,
burng A8 deelisne of M and M, fom
Sorre suilably thosen masse M,

T oty wn fo poved precialy
as followy . We fho o tefelrm Ligud

mih 2 Semre -ﬁm-?war-&nm&?e
mpreead of N= N #+Noy idenbicd] ofoine
ok mage M "%Maaugmm. H’
and dqi'q-g ) M#W@&WJN

' - az'p,-»ﬂZm_‘({ﬂ?

w0 = -m)[m, . Wit 4
assumplion fhak H' con b Dl
xS gwm Somre umﬂc k&'-_,‘gs'j“/ga:_




() Tk brliffuin cnslont D is ginn f

Dec,D +¢, D U VE D [ (o))

2% T & Ly, —
whae T oand D, ale %*ic@ﬁa%. Plublrn Hrwny §¢ small moe Effrenss
coefcionts ot tb R isofsfor in Mo mioclcde

ollin e, B wchclifs sefliully & dpwdira
< S .UUU ondl S“Gno] on con ooy

T%u Maﬁ'on is c@fH@,tf.‘ 1 I#VMJ Wi "’"’L wid maseeg
@) ‘Rﬁ hoocine L& 'M&g}enw mus$ M

| ] leu!-.r -b.—ﬂwor colee. due om vel.
o ‘l Cf'&mwd)m & compain}
m, h,
. ) v.l ‘ Eg%, o 26% Mys
Mo addidindd weledrins follew L ' $ Mue A * 15% n
o] v} o i -~ P(’e' $o
< -D, *cﬁ.Dz = Dl (C, +C2-r‘r_” ) + o8l 1 M
My %y | Ny
0 \ {
- D CC1+C' ) X A * t“"’gqc
" ml -7 ("o i :
whebe. D( ale. b ‘J.-(.‘ 01,(4 “ﬂ t o 157850c,
%k_iaﬂ,f” in e, Lso‘fcf

Cuoves e colewttid 4y sealing /I,
NW‘F» '6& "V sl mags

deffioncos . § lpw}-mmf' welelicne frm
i

efoetuve o iy ojzp-
mags wf:‘nq‘j, and M0 7



