
 

 

 University of Groningen

A molecular-statistical description of nematic liquid crystals
Ypma, Jan Germano Jurjen

IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.

Document Version
Publisher's PDF, also known as Version of record

Publication date:
1977

Link to publication in University of Groningen/UMCG research database

Citation for published version (APA):
Ypma, J. G. J. (1977). A molecular-statistical description of nematic liquid crystals. s.n.

Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).

The publication may also be distributed here under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license.
More information can be found on the University of Groningen website: https://www.rug.nl/library/open-access/self-archiving-pure/taverne-
amendment.

Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the
number of authors shown on this cover page is limited to 10 maximum.

Download date: 07-06-2022

https://research.rug.nl/en/publications/2da358be-a0bb-4e57-93bc-c3765954bec7


r
Ir
;
?

È
j

S A I , I E N V A T T I N G

Di t  p roe fschr i { t  handc l t  o r ,e r  de  molccu la i re  theor ie  r ,an  ncn ta t i -

sc l ' re  v - loc ibare  k r is ta l l cn .  I Ie t  beq in t ,  in  hoofds tuk  I ,  met  een a l igent -

ne  in le id ing  o \ /e r  r . ' l oe ibare  k r is t l l l en .  Lcn  aanta l  o rgan lschc  k r is ta l -

1en, opgebouiid r-r i t  lanrqcrc'kte- n'rolcculen, r 'ormen bi j  het snreltpunt

eers t  ccn  an iso t rope l ' Io r . iba le  fasc ,  a l l .o rens ,  b i j  € 's l i  hor le re  temDcra-

tuur ,  o \ Ie r  te  qJan in  cc r r  - i so t l .oy tc  r ' loe is to f  .  Dc  an jso t |one tL lssenfasc

noern t  r lL -n  r ' loc ibaar -k r is ta i l i - in ,  omdat  :e  :owe l  e i .genschap ' .cn  van

v l o e i s t o f l e n  I l a g e  v i s c o s i t e - i t )  a i s  r . a n  k r - i s t a l ] e n  í a n i s o t r o p i e J  b e -

z i t .  Dc  an iso t ro l r iL .  \ ' an  \ , loe ibarc  k r is ta l len  u i t  z ich  in  on t ische,

maÍ l le t i schc ,  c l i c le 'c t r i sc l re  cn  dynanr ische-  e i r iensc l rappcn.  Ie  r ro rd t  ve . r -

oor :aak t  c loor 'dc  nc ' iq ing  to t  para l l c l ie  o r iën ta t ie  r .an  c le  rno lecu la i le

lengte-assen, .  h l  v i ; - :ncL l ; : l r ;  r ' l oe |bare  k r is te )  1en,  r r r r l r toe  : i ch  d i t

p r o c l s e ) r l i l t  h c r r c r k t ,  : i j r r  d e  m o l c ' c u l r i r c  o r i ë n t a t i e s  c c o r t l c n d ,  d c

zr \ ' ra r tc l )un tcn  v r l r  Jc  mo lc r 'u lc r r  : j ._ t  r t  r t r i rn tc l - i j k  ongeordcnd.

) lo  l t ' .u l  l r  i  r c  t l r cor ieën,  d ic  . le  ncrna t  i sc l r -  i  so t  ro f )ê  ovc . roJnr l  bc -

schri jven, kan nre'n ruhl{eg indelen in

l )  t h c o r i c ë n  J i c . l c  n c m l t i s c h c  o r d e n i n q  t o c s c h r i j v e n ; r e n  J c  V l n  d e r

I r 'aa lsk rachten  tussen an iso t roop po la r is t 'e rbarc  mLr1L 'cu1en,  :oa1s  de

\ l ; r  i e r - S r r u p e  t l r e o r  i e ,  c n

2)  theor ieën d ie  gcbaseerd  : i jn  op  de  a ís to tende iv isse l rverk inq  tussen

lanr3ecrc -k te  no l t ' cu len ,  zoa ls  de-  Onsaqe l  theor ie .  De t ,o rn  van de  mo-

l e c u l e n  s p e e l t  h i e l  e e - n  e s s e n t i ê l e  r o 1 .

In iroofdstuk II  r iorclcn de vonn en herkonst van t le intennoleculai-

re rvj.ssclt ' ,erkinq in iret kort besproken. Dr- theorici jr ' r  r ,an ).1uier cn Slrtrpe

c n  \ ' ; l n  r l r s r r l c r , . j i ! ' q c l r c c l  v e r s r ' l r i l l e n J c  u i t i a n g s n r - u r t c n  l r c b b c n ,  w o r d e r r

k o r t  s r t m t ' n , ; c \ ' l t .  j 1 1 1 j 3 1  d c : c  t h t o r i c ó n , y e b r r r i k  r r a k r ' n  t ' r L n  J e : q n .  r n o l c -

cu la i r - - r . 'e lc l  bena lc ' r inq ,  : i j n  :c  n ie t  in  s t ra t  cen  aanta l  p rekr i t i sche

versch i - lnseLen te  beschr i j vcn ,  d ie  l vanrqenoner l  wordcn in  de  iso t rone

fase,  r ' l : r k  boven dc  overganqsternpera tuur .  De:c  versc l r i jnse len  hanqen

t



naul{ sanen nret lret fci t  dat cle con'elat lelcnrl te, d. i .  de afstand lvaar-

o v e r  m o  l c c t r  I r  i  r e  o r  i ë n t : r t  i c s  n o , 1  S c c o r r e  l c e r d  :  i . i  n ,  i  r r  t l c  i s o t  r o p e  f u -

se  e ind ig  i s .

in hoofdstuk JII  h,ordt een rnethode beschreve-n die rekenins houdt

rnet de kortc afstandsorde in de nroleculaire oriëntat ies. I le nrethode is

een variant van dc clustervariat ie methodcn rr i t  de thcorie van lege-

r i n g e n  e n  l r n  ] r e t  l - c r r o m r g n c t i s l r e .  D e  l o t ' a l c  o r d c  b l j  j k t ,  i n  h c t  L l a  j e r -

Saupc nroJc l  ,  eer r  s te rkc  inv loe t l  t c  i t r 'bbc t r  o |  t l c  sDronq i r r  dc  lanqc- l f -

standsordepriramL-ter en de latcnte. lvatmtc bi j  de nemirt isch-lsotlope fa-

se-oyergang.

In hoofdstuk IV rvor'dt cle nrethodc uit  het vori-qe hoofdstuk toege-

pas t  on l  ccn  t r . ' cL - ta l  p rekr i t i sche r re rsch i jnsc len  in  de  iso t rope fasc  tc

b e s c h r i j t c n  r t l .  J c  J u b b t ' l c  b r e k i n q ,  g e ï n d u c e e r d  d o o r  t c n  m : r q n e t i s c h

r . 'e ld  en  c le  l i ch t r , 'e ls t roo i ing  ten  gevo l r l c  yan  f  luc tua t ies  in  de  mole-

cuLa i re  o r iën ta t ies .  I le  rcsu l ta ten  s tc rmen,  a l thans  Lr ia l i ta t ie f ,  over -

e P l )  m n t  l r e f  n r n r ' r  i n r ' 1 1 .

l l e t  \ , loe is to fkarak ter  van ncmat ische r ' loe ibare  k r is ta l len  is  in

de  hoofds tukken I I I  en  IV  bu i ten  beschour ' inq  gc la ten .  Dc  fese-overqang

r . a r . l  , . o r n n .  l n r c f n l , l  n l l a t s  t e  \ . i n d c n  h i i  C o n S t l n t  r . O l u n r c .  U i t  c . m c r i -L -

m o n Í n n  i s  o e b l n k o n  d l t  t l i c l r t l t c i J s v c r a n r i e r j n ^ o n  e o n  h e l r n o r i  i k c  i n r ' l o c d'  
" ' i - " '  

^ " " : "  ' J

hebbcn on  L lc  o \c rqrnss tcmpcr ; r tu r r r ,  Jc  o rJc , )a rametcr  c .J .  ln  dc  res te -

ren , . l c  h . - ro [Js tukken is  J r [L rom get r re l ] t  een toes t f ,ndsverqc l i  j k ing  tc  Í :o r -

muleren, die- de \rerschi l lendc inr ' locden r ' :rn volume, tenperatuul en

d r r r k  o n  , ] e  o t ' d e 1  i n , '  e t t  t l C  n e : l l t  i S e  l t - i S O t r n n ê  o \ ' ê r o j n d  r e d n l i : r '  r - ^ . .  L ^
r r r r r ' ;  s l l  l r r  l l L ' i i l L r L  l : l Í l - l J U t  r u . , L  J N  ^ , l l l  U q -

s c h l i j v c n .  I Í o o i L l s t u k  \ '  , j c e f t  e c n  t o c s t i r r ) t l s v c l g e l  i i k i n - q  t i  i c  q e b ; t s e e r d

i s  o p  d c  v c l o n d c r s t e l l i n q e n  r - : r n  J c  \ l : r i e r - S e r r p e  t h c o r i c  i n  : i j n  n e c s t

e r t r e m c  v o r m .  l l i c r b i j  i i o r d t , J c  n e r n l t i s c h c  o r d e n i n g  u i t s l u i t e n d  t o c q c -

s e h r e r  e n  ; u L n  d c  r i i s s c  l r i e r k  i r r . l  t u s s e n  r n  i  s o t r o p e  p o  l l r i s c e r h r r r h c d e r r

van bolr 'ormiqe molecr-r len. Dc afstotende krachten t lrssen harclc bol len

ivorden be i rande lJ  in  de  :qn .  Pcr t 'us - ) 'e r  i t ' k  bcncder ing .  Chr , le  l rn . i  so t ro -

De aantrekkende h' isselrt 'er 'kinc rvoldt de nroleculair-rre1c1 benlrderjnl j  toe-

gepast ,  De re la t ie r .e  in r '1oed van tennet .a tuur -  en  d ich the idsvcr i3 t ies

op cle nematische ordcnin{ stcrnt in dit  model niet l loed overeen net

exner in rcn teJc  gcgcvcr ts .  Een s te rke  verbc tc r in .o ,  op  d i t  nLrn t  t 'o rd t  r -e r -

kreqen cloor- dc. \ 'orï van de moleculen eniqszit-rs van eel l  bol te laten
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afw i jken ,  :oa ls  beschreven rvord t  in  hooíds tuk  VI .  In  hoofc ls tuk  V i I ,

tenslotte, worclt  de ir-ruloc'd van loctr le orde in de moleculai.re oriên-

tat ics in de belekeninq nreegenonlen. Daarbi j  rvordt vrrn de:clfde nctho-

cle aLs in de hoofdstukken II I  en IV r iebruik gemaakt. l \ lodelberekenin-

Een voor -  he t  bckcnt lc  nemat isch-v ioe ibare  k r is ta l  para-azor , r -an iso l

ster ' ,nncn yerrêssêntl  eoed ovcrcen tnct exne]. imentele gegevens.
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