Colloidal gold nanosphere dispersions in smectic liquid crystals and thin
nanoparticle-decorated smectic films
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.‘se desyonstrate that the ayer structure and e asticity stabi ize dispersions of co“oida nanopartic es
in sayectic iquid crysta s—4 e use surface p_asajon resonance spectra of go d nanospLeres to pro‘)e
their spatia_ distributions in the buk of ssectic awse _ae—The averpge interpartic e distances
between the we_. separated nanoinc_usions in thin ( ) nay) s.-,,ectic" 445 are probed by atossic
force ajicroscopy— Xe show that "isited syotion of nanopartic es across .ayers due to the
one dimensiona_ quasi ong range so.id .ike structure and their e asticity sediated interactions
prec ude irreversib e aggregation and enhance the stabi ity of the ensuing nanosca e dispersions in
thersyotropic ssectic iquid crysta s—® 2010 American'Institute of Physics—
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I. INTRODUCTION

Dispersions of co_oida, partic es in anisotropic _iquid
crysta_ine sedia are interesting ‘“ro:.; both fundassenta,
physics and techno ogica_ app ications‘ standpoints— Studies
of co, oida_ sicropartices in nesatic* and saectic™==iq
uid crysta s (LCs) revea_ strong.y anisotropic ong range in
teractions ‘that can be of both attractive and repu sive nature—
The interactions depend on topo_ogica_ defects and director
structures occurring around the partic es and are sediated by

orientationa‘ e‘asticity of the surrounciing LC sediusgy—In the



(@) of GNPs, the suspension of the PP coated GNPs in
ethy_a coho_ was sixed with the LC in ﬁle sagectic A phase
and ¥he asixture was continuous y stirred for abouts® h—For
the optica_ absorption studieg ss0st of the ethy_ a coho_ was
evaporatea and the sixture ' edinto ce_s ayade of rubbed
g.ass p.ates with thin po yis,i&‘e a_ignayent coatings—The re
asaining a coho_ was a_owed to evaporate over a few hours—
e.. aigned ssyectic A sasp.es with the director a ong the
rubbing direction were obtained—The absorption spectra in
the ssgectic A phase (at # °C) were obta.nflzd usqg -y" e
Ocean Opt.Q§1 .q_.@ﬁure"! ber optg spectrq  eter (A%B 00)
J%t.egrated W_."_. a poarZug+ Lfoscope O‘ey pus BX 5§
(To YO, Japan) For § e AFM Stud.QE, & fure Of_}' & 5
coated GN s g _ef'y, acg oy and LC gy Wasa;él bg
en.;gd b}/‘cont.x%klous starag for was spq coated at N0
revo,utQns pes  gute on a saﬂ)n (S.)__substrate esq pe
surface4 or_‘:'y 0,08y was stu .Qg us Qg nanoscope I AFM
(fre D.g_.t_‘z\l_‘ Instey ents) 'u‘v" e tappugy ode Toy easure
'vt’ e average"!-, _}v Ly ness of 'vt' e-9 ect.ghsurface supported



e surface pra» e g ow f e defect .nﬁluced d-'.j_p es e
-{ase of pure$ Cii {F 4’ f)] and ¢ e ra.s_ed ba ps dyto

partge .Qduced ayer defen atQns %;. e case of ¢ e LC
GN d.s,Eers.Qns Fg 4 )] S.nce e ectgAq atery, s

a 4) S0y d‘g at possesses a quas,j_ong range trans‘at.gna‘ or

der Lectgn perpend.QE ar to \avers, _}v e surfaceq or
o ogy V.&Lla .Lfd by AFM rqrects e prov € of g e top

-9 ect.Q‘ ayer .q_h—, ¢ apparent Var.a;Q‘rll

aﬁ' .dllla b psy ﬁ.t be due to po yd.s_Eers.Lz f

e s.z_fls‘?tranq $5Qp e,ectrony  groscopy data g ow

at pan.g%e d:a_ eters vary frq Lo 228 wi an aver

age sg o 4 /), fo atQn of d.sj.ocat.q_n oops of d.ﬁh






sp ere d.&Bers.Qns Q .s_otrop.gjru.ds, {.s of great fundg en
ta‘ qterest to exp,ore _}r e feas.l%_.‘ﬂ 02 %(,7 Lvag ordered
per.Q_d.Q_se‘f assq b‘y of nanopartges ™ and spatg, struc
tures cq posed of nanopart%.es and part%e i

structures > 4@ ear LCs

IV. CONCLUSIONS

In conc_us wey ave onstrated e ey anced co
s da - <y \

‘o.;;_gfaV stz;bwﬂ of-9 eCt.%-A LC nanopart.g e d.s_Eers.QBs a;
cq pared to_p ose  ng atgs 4g expes enta; an
¢4 puter sy u ated § "™ spectra, we ; ave g own_f at_f e

Qerpartge separat.éﬁls between .s_g‘atedq eta; nanopart.g es
e bu“‘vx of-g ect.gh»‘-q €,ac F4 aq .arge even for y
concentrated suspens.Qns Nanopartg,es i s a_so do
not agg:e erate but raf exq od e free surface priw € of
{e’!—? due to javer d.&iort.g)rlls around _}r e qe,usps .nh;- e
C buw\ _"17;. ¢ nanoscae d.s_Eers.Qes are of Qterest for te

no Og.QE.—'t' at requlg ¢4 Pposles conssLag of nanopartges
angi a d%ectr.g;' atr«g_W_-'Ig_ tunab‘e propertgs and Qterpar
t.Qj.e d.s{ances, y #;1 ay prov.df-l eans of spatax structur



