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CU~:E. . >:;I .to ?:&-;e cc.c';.:-iL!.';. ?;el;k t,j;c$ i -esul ts  ::-; :'? :zr, ?!no?:e , 2nd 

2 3,!1 ':.:orti s .L?I::.L hul.i! z2.o;lg the c y i t i  cnl i S C C ? - . ~ . I - ~ ,  c s  ?:el:. ::.:: oily vs.:n te: . l~nini~cn 
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t ha t  j .n-gol~f: h (r ) s - l c r , ~  the cri.Llca1 i s o t h r . ~ ? ,  : ::.e e>:t-r_< :i:pl-e the discus sfcz 
.IS 

critical v:zl~xes tl?roi?;:hotlt t F i s  note. !.Ye argued -'_n f ~ : l  t3a t  for t he  Ininq 

moGel, itn& also for ~ i r i ~ p l e  flufd::, >re n?i_r;fi'i curther ex?:st to rind alone i 3 e  

coexistence curve, fcr :;mall I;( . 

2s w e l l  as 
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c t:" (rl,~) ... ~ 2 . c s  6 if- fk- r<_fL , 
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where 



fol:~:,:~,: Using ?t;rictio?_~l-cxp~Pnsicr: techr,i~sl.?s t,'f-jat :.:-; i';n.r,re ~ r e ~ ; ~ . o l l ~ i g  ce..- 

.*I' - 
velanec13, a ~ d  c.ssuning /-(?,/)to IE l i v e n  hp , : . . I  i d  ( 6 )  , hut .?.li5.s 

L; 

t ine  for "=T' . - 4 
- - c *  

J?cd;ai ls of t!:ia d e r l . ~ i n t ? o ~  ?:.:I 11 be @.w:::1 else:.r?rc?yc : the i?;-- 

poz-tan% psint to ~ s k e  he.,-e is that these d c t a j . 1 ~  are i~f?enen:ient oi* t h e  argu- 

refits of l l j  tk- l t  lesd to (k.) a l o r , ~  t k e  coexi.stcnce cu?:-..re. Tak,en alone, t h i s  

f r e s u P t  for T=T does not g~zarantee %?!st e i the r  6 or$* ?::l?:ich conceiv~bl.>.r coula 
C L' 

be fur.ctions of  #$I a.nd 4 7 - 1  vj.13. rena ln  f ixed a.s r.:e ?ass from t h e  coexjster:ce 

curve to the critlcal isotherm, but  cue,,rantee~ on1y  t k ~ . ' ~  it- one o r  t3.w is "xcc?,, 

d5 
the other renains t i x e d  al.so. Howeve?, f r ~ n  the s:'!gniticnnc;. 07 5 8.3 t;h e 

relr,n,-in i ixed ,  end hence (4) t o  rur;.,sS.n valid. on the c:ritical Ir;otf.ie~m. This i s  

cof is is tcnt  vil;!.! the yp,3_i6iLty of ( 2 )  c . ~  t h e  er.!.-bicu]. iac.:;'?cr.rz fi,l?d, nt:rc! ,~cr.r:rr.?l.::, 

on 2 2 ~  straight line ir. tF+ s2rrglc-ni:enc p a r t  of ( ~ i ~ 4 ~ - ) . . : > L . s ~ c  t h ~ t .  p?~.cs 



t2irou& tilo ox-igi:~. Tie f o m  o:" ( 2 )  i i ~ ~ p l l e s  t h a t  "i5llc c : - i ' t l c ~ l  i socl~c>rc 

.2- f 

far J .? 7;; may vcl't. be a srery s ~ ~ c c i a l  1ir:c i n  t h i s  cc:i;1.?c.t2or?, LI]>CXI T.?~~.cII " 7 
t h e  otl.?i.nw:;ise do:?ic:a~-l t e r n  fin -4; for -i'':?&< cculd 7:nclsh (siv.?ly be-- 

suaaI~l.:r s t F J . 1  o:C t h e  forr;~ 

.cy 
bot no t  nscer;sp.rily ?.?lth /3:+2{% ?.i~ri < (y. ,./I = sf?; 11 f a c t ,  t h e r e  i s  7 . 0  4 

L" A 

d i r e c t  eviderjce for p#2.,'k s i ~ c - .  i,n order t o r  d k / d ~ /  ::c t:eh~i~-e l i k e  tI.12 

sreci?. 'ic h e z t  ct.+ , as w e  ~ao.uid ex?r.ct it t o  do, ve %us?, .?*~~\:e ,a= ( , - dj / f l  

On the c r i t i c a l  i s o e h c r ~ ,  t h e  I;c:.13;er cf ?"in ( t j j  5.s not cofis.Eyai?lcd 

I,;? o-dr a r g u ~ e n t s  to he zero f o r  sr:all 7 ,  as it was a!o:)l: t h e  phase boundary. 

1C Tt i s  precisely t h i s  r;c)?.?cr of 7", (/-~),/B/-&:.+~.PP (r k,! .L! fit Perer et.al, &" 2, 

irzvcstigatc-6 for t h e  3-8 I s i n g  rno2el for s m ~ l l  j l  and T .  the:,^ found I t  t o  

be 4.7 + O.Cb, and u s i n ?  t h e i r  v s l u e s  of (,-h')/g-d+f , xre f i n d  t h a t  t h i s  

(v 

yie lds  a b r / 7  2 //+. l-lthougl:!? tkey r~sults cnl- for -:-/a ( d , 
i: 

t hey  argued t h a t  t h e i r  r e s u l t s  i n d i  ca t ed  thxb f o r  smll kfl Fe (r,f) hr.s 2-n .i /J "/ 

e s s e n t i a l l y  c o n s t a n t  value over  a r ange  ot t h a t  inc>siGcs ?'>)a ns ?:~ll 

.LY 1 as T c i C r  , but t.hey v e r e  unzble t o  8edcce t h e  dis tal ice  /;6 !-e:;a:~d rrhich de &-jk, 
0 

no l o n z e r  kias t l i i s  vzlue. Ifore qenera.l.ly, the:? T.rcrc uz-ic3:Lc t o  confirm the  

e x i s t e n c e  of' azy second c o r r e l a t i o n  Zcn!.;th fro3 their fS .X?in~z .  The a~~u~xcn?,r; 

.%f 

of [lj and of t h i s  riotc suppor t  their c o n c l ~ ~ s i o n  tha*, (idr U E . ~  be  expected t o  
0 

be nonzero for  a ranf;e of va lues  over w!iick: *?'->>,%s ~:r;fi :.".tlk-ther suz:.:catr, t?,e 

foli-owing %ray in uliich t?:e l eng th  /i, can be extractei l  f r c r a  t1)ej.r r e s u 1 . t ~ :  



Minicking t h e  irw /\. vas jntrciliictd i.n . z l ~ i ; ~  tile cee:;-jstrnce cu-purp, 

A 
one considers tiie (A a t  ~!!~l.ch t ? ~ e  s.;r;,z.i.i- -r" a::$. 2 :..-=ye - 5- r o ~ 2  of h-h 

C 
0 . ,,, b -"I/>$ - 27~ + -P zf-cc; 

a r e  of "the sane orcl.7.y of' mqz:;i 'cude. -!:us one se.ts L- "'"(1, 

*'./C/ - d), / 9 ,  z G - P N  (/ ,2 Y (9) 

where qu 5.3 t h e  v a l u e  epnroeched by GPL ns r/e.-71 an3 )(a-20. 

.r( h q f ~ )  def?',nes t h e  I . e n ~ t h  /j, i.11 tams of. P c +  en3  bd <I; L?/ / A r p z e n t s  
h. 

x.:ere giver1 i n  I 11 using  Eq.  ! 6 )  .to s!2c7;.: t h n t  a.lo!~,y t h e  cc;exl s t ence  curve, 

( 3 a ) f i - f l k  Y a r e  c e m a t f b l e  an* if . T?ie zrgrnients Ca;2 be 

use.? i'010T?7sb/4iG i!are alnng ?:it> En.  (5))  t o  shov t";it ;:f"j,' ~&:,r :̂ oGd$, ~ n d  '. 
\ 
i .  

that @,'i icrlien tH=[k t. fi . Tile :>ossibil.i-L-; :-emt~j.ns, ho.;?evey, th3.t in 
.V 

V 
\ 

t h e  Isiris model t h e  0, ~/r )(J given  by 2-:n_. ( L j )  behcs.-.~es l i k e  a nonzero cczs tan t  
// "' 

-v 
only for ? n e ~ r  3 ,  wit!: r;- f Y A' ):::~ro? fi .C< 9-.~..-,/, . Tn t h i s  case 'Cq . ( 9 )  L' ../ 

wouJld no l o n ~ e r  d e f i n e  a Arm t h a t  wolrld meni fes t  i t s e l : ?  i n  any t a n c i b l c  l,m.y ' 

A /\ 
i n  t t re s t r u c t ~ z r e  of' 11-.h . This  i s  p r e c t s e l y  t h e  s i t u a t j o n  i n  the spherf.za,l.- 

C 

la /J n.4 
' I  nodel csse, uhern  i f  6 >, 4L, Foth dfi-.rg and 6..(;- / ) for  sm3Ll 1; are d-11 0 - ' a  oL V j  

f o r  ,?*.%bZ but zero f o r  Y>>&,~ P.lthou~!> t.?e do not  kel icve t h n t  t h e  s i tue . t ion  

i s  similer i.n t h e  3-d I s in f f  csse, there i s  surek.r roon f o r  f u r t h e r  c l a r i f i cz -  

t i o n  on t h i s  p o i n t .  lkat is s t r o n y l y  suggested t o  us 1.7 o u r  analysis i s  t h e  

a p g l i c a t i o n  o f  the nwncr! cal.  methods or ref .  r2f t o  t h e  5-6 sn3erlcal model, 

..A 

f o r  which obe Bno~is t h a t  p;*& f o r  C ' o r  3 d . The qilestion 
d'i 

is: ??!ill t h e  n m e r i c a l  aml:.rsis revce l  t h a t  stron: scnl ini :  ef A,:*;) e5 f o r  
/y 

-724 is preserved, as one knows it i s ,  o r  sill t h e  <a $5 .! ?or - ~ z d  m5slez6in,yly 
9/ 

suggest nm:;erically t h a t  s t r o n g  ~ c a l i l i . 7  has been viol.ated? 



A second .~;ms-tFcn Lk.25 t?le ~.-cri: of t h i s  ?:,ate rtzisc-s j . ~  w>et?-iq2r  1.ye 

can safel:.r i d e n C i  f y  t h e  /i B ?.ne: of t!. c r i t i c s : i  i soci:o;.r. ~ r i  ti /i pni. t.' , 
- .  resyect ively .  Tiie r?n;;.s;_csl sS.y!:~.ficn:lce 019 c:disr:~.;.;s& i~ 2-c:.;'. 1' 73 S U ~ - P ~ : ~ R ~ S  

t h e  iden-t i f icnt io:! ,  dcspf.te t h e  f s ~ c t  t!-hcJ; v e  cat.noi; r;dzi;; i d c n t i f g  c;t 115th 
b - ;- 

6 ;  . Jf' ve do ecs~xatc @ enc:.r;+,, , wc : \me fron j 9 )  r,r,d GUI ezrller crlustions 
b' 

J' 
Takine: d --/,!I: , /? = J-// C., zn6 u s i ~ g  t h e  ~.re.lu?s CJZ ?;4j-b and b =  ,,:.-:. , 

6 d 
~.;hj.ch F ~ o - : ; E ~ ~ J  r e ? r e s e : ~ t  tvc c;:trexs p3s r i3 i l j . t j . e s?  re rj.nd ~ , -?a / /~ , so  c r . ~  

L 
f i  ;,= ';1/&0 , resp?c t ive ly .  These .irslucz rse  cor.;;s.Cert v i t h  t h e  1/7 t 1/1.11 

Ec' - 3  frcm ref. 2 -; .  evertbe be less f t  would c lear ly  be 1rs,ll;zt2 e to have sane Inore- 

or-less b5.r.ect nuisnericzl assessment of 6 that el-i.~::in~,tes t h e  necessit:r of our 
ti 

going throag1-1 (10) i n  order t o  ;?.d,:e co?srl:ic't v i t h  t h e  rest of oar s c a l i n g  re- 

l a t i o n s .  

i?e are indebted t o  3. Jasno~r ~ n l i  >LA. "oore for helpful  conversnticlns 

and correspondecce.  



1. G . Stel-1 , "T!e$-.-Eca?.i.ng Thee?::'' (to aF?e~tl') . 

: 2 .  3. Ferer, !<.A. !.?oore, and !,.?. Vol:t.ia, P!~ys. Rev. I;et?le~.r, .- 2 2 ,  

1.362 (1969) . 
3.' G .  ? te l l . ,  r-'hys. ~ e v .  -- 20 '533 ' ( 1 9 6 8 ) ;  rhgs .  F-x, BI. 

(to ay;,en.r Feb. 1973). 
. ,. ,, 

4. G . Stel.]., "E~$enstol i  o." -the C;rr;s.i;e~n-Zcr.liiil,e Tf!.et:y~, ? : l X 1 :  \ co 8pneri.r) . 
I n  a ore l - i~ ina ry  study ( S . U . I : . Y .  E ~ g i n e e r i r . ~ :  Kt. le~or t  Ilo. I 4 4 ) ,  \ 

i s  s a t i s f i e d .  Sincc t h i s  i n e o z a l i t g  is not  reelizeci i n  cases o t  ixterest, 

the reJ*sti.ons th8-t; folloTr f ' ro~ i  it are n o t  realized e i t h e r .  \%en the  

r e a l i z a b l e  case j s consi6erer'r the rel-atj on d-t-0-dtd--t, ) foll.ows . 
5. 3n the spher ical  u?o3el, tka? ~ . r -w:~$nt  u;led. 5n [I! 'l,e obtain Xa,. (2) for 

* A  iha I s i q  m d e l  is not appliczbla.  I?cvcrt : i~less h - hc 2 i'(r)i12 as *+a, 
H 

ui%h P ( r )  d e p n d i n g  on r l i k e  ro. S e t t i r g  q e O  f a r  I->>&, we f i n d  t h e  f ( x )  
C 

of ~ ~ . ( l )  for the s;he.erical model t o  be x2l6, and. f7e) folloas with q 

still given bjr (4),  although s t r i c t l y  spea.king some or i sn te t ione l  

@ dependencb ~f c, 02 r must b e  c?xpected for r%a,  

6.  3. S t e l l ,  Phys, Rev. 184, 135 (1969). 
L 

7. a. Stell, J, Chz3rn Phys. z, 2037 (1969). 


