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Colloid s  are t iny p ar t icles , n an om eters  to  m icron s  in  
s iz e, d isp ersed  in  a  liqu id .  Colloid al su sp en s ions  
exh ibit  com p lex s t ru ctu res  th at  d ep en d  sen s it ively     
on  in terp ar t icle in teract ions  an d  on  th e in flu en ce of 
extern ally ap p lied  field s .

My grou p  is  u s in g Mon te Car lo com p u ter  s im u lat ion  
m ethod s  to  m od el th e beh avior  of two- d im en s ional 
layers  of sp her ical colloid s , in teract in g by var ious  
in terp ar t icle forces , in  external field s .  For  exam p le, 
elect r ic d ip ole in teract ion s  occu r  if op p os ite s id es  of 
each  p ar t icle are op p os it ely ch arged .  Or ien tat ion s   of 
th e elect r ic d ip oles  then  can  be con t rolled  by an  
extern al elect r ic field .  If op p os ite h em isp h eres  of th e 
p ar t icles  a lso h ave d ifferen t  colors , an d  colloid s  are 
con fin ed  to  a th in  con d uct in g p olym er  film , 
ap p licat ions  to  h igh - resolu t ion  d isp lays  are p oss ib le. 
 Absen t  an  ap p lied  elect r ic field , elect r ic d ip ole 

in teract ion s  favor  s t r in g- like and  r in g- like 
s t ructu res .  A sp at ially- varying elect r ic field  
creates  an  im age in  a  2D colloid al crys tal.



Education and Outreach

Two u n d ergrad u ate s tu d en t s  (Joh n  Maxwell, Dayin  Li), on e Ph .D. 
s tu d en t  (Ben  Lu ), an d  on e p os td octoral fellow (Hao Wan g) are all 
con t r ibu t in g to  th e work on  d ip olar  colloid s  in  extern al field s .  
In  ad d it ion  to  th is  p roject , we also are ap p lyin g th eoret ical an d  
com p u tat ion al m eth od s  to  m od el effect ive in terp ar t icle 
in teract ion s  an d  p h ase beh avior  in  oth er  soft , m acrom olecu lar  
m ater ials , in clu d in g ch arge- s tab iliz ed  colloid al su sp en s ion s , 
p olyelect royte solu t ion s , an d  collo id - p olym er  m ixtu res .  

Mem bers  of th e grou p  are receivin g t ra in in g in  ap p lyin g 
s im u lat ion  an d  oth er  n u m erical m eth od s  to  m od elin g soft  
m ater ials  an d  all h ave p resen ted  resu lt s  of th eir  research  at  
scien t ific con feren ces .  Th e PI h as  given  p resen tat ion s  on  soft  
m ater ials  to  s tu d en t  grou p s  an d  also is  in volved  in  
im p lem en t in g on lin e learn in g n etwork software for  u se in  
in t rod u ctory Ph ys ics  classes  at  NDSU an d  for  ou t reach  to  local 
an d  region al h igh  sch ools .
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