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abstract

We constructed Langmuir trough for the
ultra~thin films (from a few tens A to a few
hundreds A) of nonlinesr

optical organic

materials. Surface pressure - area isothera

for the tetracosanocic acid which is a fatty
acids, was recorded and Langsuir -Blodgett
films was deposited using §ft. The homogenity

was investigated using scanning electron
mlcroscopy ( SEM ).

Because the surface plasmon resonance is a
sensitive probe of metallic surfaces we have
measured quantitatively the ochanges that occur
in surface plaswon resonance from coatings of
thin layers of phenylhydrazone dye on gold film,
An attenuated total reflection{ATR) experimental
arrangement was used. The complex dielectric
constants and the complex refractive indices of
of a phenylhydrazone dye were derived by fitting

experimental reflectivity to Fresnel forsular,
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YA 49U, F42 T Py yy,n Rid]
A2 AN BY 40,9 Fof AP Yo AT
oAM olgslo)m Rri.

¥ AFodME Lamgmuir  trough® M A ebod
tracosanoic acid ( CHs ( CHz )22 COOM) LBY}tat g
TEol Ajted ohE ZYe) Wiy SEMe w it
#tgict}. ATR ¥ 35 Kretschmann configurationg
Abgsto] Futntew Mel W FalxEo] 7Y
* % 4 A2, 2 F9D sl by I 3P
3= phenylhydrazone dye 1°'LB¥2}& F2)s}od
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 FCE ol AN PAIHof ol2M WAL FAE
fitting shol LBuIofe] Fyx AU FHA4w
A stgict. 00112
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(i) Langmuir Trough* %} %) Langmuir-Blodgett
wpap Al 14>.16)

2 dYolM s LY g TE7Z] sithe Langmuir
trough® AMAegdcl (2P . o] trovghe] =)
£ 60(L)x10(¥)>x3(H) cowle]2, UL FYFUo)
2, EW & PIFE(polytetrafluoroethylene) foil®
EEEY

Subphase¥. Y2t H 47 Atz z, BAEYUS
+ zInrare] 9139 tetracosanoic acid®} 2]
% %349 phenylhydrazone dye@ Abg3ict. W&
of{spreading solvent)® chloroformg A+§%02, 1
x 1074 ¥ 5% $AF VEAD, FARF TUF &
of7t £s) S 30% ol ENUYF 3 (Zero)
o nttol Alatspgict, FIRE o] P § KoV F 1
x2.5 cn2 ¥ Ya} AW}, Acide?) R FivEd
¥ dimethyldichlorosilaneg Abg3fod L4y
@t Eofc}, 17O

Langmuir troughel §21 %43 LBupete] Zatz?d
& 78}7) gletod ™A acid?] Isotherm (surface
pressure-area per solecule)® dA(gY D,
& 9] 48} 3Yo] ¥atgel Eelol
FrIxo g M} ulxd ¥ liquid condensed 4™
el 18) oFej 13(arbitrary)of s LB} & 9rHeict.
o] LR u}=}el SEM(seanning electron microscopy)
AAN (79 5)0fA AB.CE 2.5 ulgo] 7,500ml0]
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£l ol AlRo) zod whe} wefe] Aol Wl
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zleglof FlAR U 7P 22 Agsg2 o] ¥
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c}.
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22 ATR Yoy BAlgE S AYLa
olck. AdYAxe AY=E oy ez} Yo,

o] d¥YolM & Kretschmann® (Xz|Z-F-27],
Lzl G-g-LBYt-Z7]) & Abgstgich.  99.0999%
2 F& WelTol VEFS 1x1076 Torr oA N3
Aekglz, o) Hel¥z Z2)E Alolg ol A g}
o} index matching A1gich, gt P2 YEY
¥ o)zl (m}} 632.8nm,4aW Melles-Groit 4})o)
2, dAtste B Ratol =2de) THsbE Hgo M),
Z2]&5F 0.3% #ha] B 5 sl 2MASof T A}
2 HE7IE U] 29 jis)ol 2MA a4
Zjof wb & YAgE HYegc).

HYE 3702] AR skl A 53 Frte)
2] ¢tex Za)&Futon glapztef] oflE HA Y B
ol Zxo] wpE Mol g g 2HYoY, W
HE F& TR 3ol ubm DA FE A}
of lAtziof ol ® YAIME FYT, o] WPaALZM
# (3 2) - (4 B & ol ¥t B2 S¥ALS
Mok, AYHE o] & FAVT Se)veof
phenylhydrazone dye 2] LB W9} & 23,43 680%
UM Zhziof ot VAZAE TP, 2ztol ofs
A (d9), (H10), (4, (HF Age
fittingol ois] dye LBYote) S ¥AS Z983, &
AASE S5 ZURE AN}, = W22 o)
T2 FR0Fe] Al ¥ o4 YUgcHE 1 B} 2y
7. olel F2) Fr} FUA4 = 22 391 A,
£au=-10.8+1.2610)glt}, o} 1 £92) £HAE 37 A
2% A3 el et AN E Heksic),

Table 1. Optical propertles of phenylhydrazone
dye obtained by fitting measured reflectivity
curves to Fresrel formula at fixed wavelength
(632.8nm).

Two dye |Four dye [Six dye
Gold(Au) | layers layers layer
on Gold |on Gold |on Gold
391 A 391A + } 3913 + | 3917 +
Thickness
37A x 2] 37A x 4 378 x 6
Complex - 10.8 1.8 2.7 3.9
dielectric
constant | + 1,261] + 0.0f | + 2.3t + 1.81
Complex 0.19 1.34 1.77 2.02
refractive
index + 3.291] + 0.0 + 0.651 + 0.451
Resonance
44, 1° 44, 8° 46. 5° 48, 2°
angle

Dye LBHol 2%, 4%, 65Ydul ZYEY 27
1.34, 1.77, 2,028 7l Folsle Yol Roj
w3k, ol £471 Fohgol wtel surfaced] Yol
A bulkd e Wslrr) ol olny, $471 Fo) Y
otxl%t Z7tebch M lbulk tled =32 o
ol Fristal k& Holck. VW F3 Fep2B
Atole) E4ASel Fodzto) FS F4LB2E 7} F4LB4
. 9LBARZ} F+LB6R Alole) F4A4s 2l Fz
olFuct ¥Ae) MA JHAsc}, 2 o)fERE
dye2) 242435 Po] LpAdrwtel ZEiof Npeo
E 2yt FET AYo)of AL E Yo} FHFA
81 FAtsElz] oiFolzl A 19 UM A
w wZited il iRtz BEAZe] YRHola
Aet7 BA M dap Vsl 2 g gt (meniscus) 29(
a8 1& Aao] slxidstn FHA 5 YAHY
A 2pFEFo) vhetykct, DzlM N $o] oy
5ol vl FAFAA LEolA sisge A
27t bt Aoy Azrsic,

Vv 3 &

LB utot g wtE7) gltlo] Langwuir troughyy =2}
3tgd 2, fatty acid 2] Isothern§ & Mslo] 4ot B
el vz g g dFshz, 1B et
Fa2g dstcr. ol ol 83ty fatty acid9)
LBt} £8( 2 304 ofA 300A) Farle] ety
TEAch. FAY o] SEM AN g oA FY
dol drYe ¥ Yet,

VA& ol Bl gEV oY XY F
k2 2] of7lg ol ® 4 UM, 1B Yo VE
phenylhydrazone dye®-2} A%} Fafx g §F2
ALE VAZHE St WabgAo R fitting
thod 2, ojE He) FHH(1.34-2.02) % Ae}
dct. = $4of obE FAYS o) FY FUANFY
As % 4 s
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metal -~ transition fayer- vacuum Kretschmann
configuration
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FIG.3 Langmuir trough
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FIG.7 Reflectivity verses angle of incidence at
fixed frequency (832.8nm). Curve (a) ls for a
bare gold films, Curve (b) and {(c) and{(d) are
for the same fils covered with 2 and 4 and 8
layers, respectively, of phenylhydrazone dye.
The o , v , A and ¢ are experimental points
for gold, 2, 4 and 6 layvers respectively and
solid lines are the calculated curves.

FIG.R Scanning eleotron micrographs of

tetracosanoic acid: (a) 2nd layers at constant

pressure after 15 hours, (B) 2nd
constant pressure after 75 hours, (c¢) 6th layers

at unstable pressure,

layers at
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