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Abstract - Maxwell displacement current(MDC)
measuring technique has been employed to
study the dielectric property of Langmuir-films.
A method for dielectric
relaxation time r of floating monolayers on the
water surface is presented. MDC flowing across
monolayers is analyzed wusing a rod-like
molecular model. It is revealed that the
dielectric relaxation time 7 of monolayers in
the isotropic polar orientational phase is
determined using a liner relationship between
the monolayer compression speed a and the
molecular area A,. Compression speed a was
about 30, 40, 50mn/min.
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Fig. 1. Molecular model on water surface
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Fig. 2. Molecule structures of Arachidic acid

1y 32 B A7 A4" &AFA et LB trough
¥ barrier5 8% %59 Aojst 7% ¥ PTFE
(polytetrafluoroethylene) coating M &¥ ZH g2 E
2Tojm, AZ 1L Shieldd ITO glass2A U}
Ade LCZ meterg ol 43t & 1mTF & #AFAL
o] throughell @3o] &o]8tE % 3tgich AFAA B2
B HWYHAFE A7 A(Keithley 6517 electrometer)g ¥
o] ZRsgch HAAF $HL +H Ho AgE A
MHFE o I0BRAE FrlerEauwe) ¢AAME AT
¥ barrierd £EE 30, 40, 0m/minZ ¥F3td &4
3

+
Electrode 1| Shield (A

s ]t T

. D Water
Barier, ‘
Electrode 2/ ]

ag 3 ¥AR FAFA
Fig. 3. Apparatus of displacement current

measurement

4. A% 2 D

9 frlgRAte dEage 9 8l

~ H 50 mm/min 1
A/ ]

% 04 07> Ommmin! 7]
L9 T > 30 mm/min
'Eo0x .
A= 33 2

0"?"'%"',‘ """"""" Y =

. H 50 mm/min

51 00 . 40 mm/min

30 mm/min
E 50 ]
o
O - - . ]

2 5% |+— 50 mmimin b

EE ;‘g* 40 mm/min ; ]
o £ 20\ ommimin b
8 B 1
ng g 10- ! 4

S| R (- L]
2% 30 0 30

Area per molecule (A%)

a9 4. g dFA x-A, I-A, D-A
Fig. 4. =n-A, I-A, D-A of barrier compress

2] AFUAL 56A%~19AR 272 s
ARE AN AA FEE AR 199707 294
F71 2A8A gted ol $AEY Biwv FHE
Ao 9FE 2R S AZE FEY AYE FANA
23A4¢ oA ge VddHRE AR, ¥ad
Fo A4 2AEVL HsEy) A= 2999 o 51A
e FARZ] dolurl AR s\t
FEINE gdor A3 ZAEY ¥ ¥AAR W

g AR WHAF HARF 54 ZHE

HolgE7l & XS & £ ANew,
HWAAFY Ad@e 4F $=7 HEFE o ZA Y

& ¢ & AUtk EALY W Azta o 2547
FHE 448z 9ddFe 454 2dEs 43

w
¥o

30 40 50
o (mm/min)

a5 % An9 #A
Fig. 5. Relationship between zand Am

-1584-



2% 4004 WAAFI A ole BAY Ff

g Wgjo] £z o8 veldld 19 59 29 o
% Ane MYHQ BAS dehiy ¢& 57} waw
Arol FHolAE Ag @ F Uth A7 HFAAAF S
Fabm 0.749x 10 so) k.

25

os)

o 10 2 30 40 50
Area per molecular(A2)

a9 6. FHAgsAIZL
Fig. 6. Dielectric relaxation time

23 59 98 7§ E2RE dERY fHAS AT
& A Ax%E 28 69 Jeldg. fFHSs AT
50A%0 A 187, 40A%0A 1.01, 30A%NA 063, 20A%
A 037, 10A%14 016082 ¥ %fﬂoﬂ &t HH
wWajo] FolPol utel RolE A& T AR

5. 28

+®$ Arachidic acid Q&A= FARA) g
JAFS EULFES SR EY FFEE} RS
HAF g A Jergoed, diAe §
@8 A AR A8 4F £ oot £A WY
Am Al M AYAA FAAE R 45 ARG o
BY HYBAZRE WAASF £0749x100)sE T
4+ ok T wtd A5l g8 §7) GER F
A SNBE 2AE £ AReH A7) dRAY 2
&3 AL e Aol £8FHAUL, ¥4 Fe] 9
2%e % £ AU

> oMoE

~1585-

Hugsl

MJIwamoto. T.Sasaki, “Thermally stimulated
discharge of AwLB/Air-Gap/Au  structures
incorporaying Cadmium Arachidate Langmuir
Blodgett films”, Jpn. J. Appl. Phys. Vol 29, No
3, pp.536-539, March(1990)
V. K. Srivastava, In physics of Thin Films,
Built-up Morecular Films and Rheir Application,
314-315, 1984

Abraham Ulman, An Introduction to ultrathin
organic films, 339-402, Academic Preess, New
York, 1991

Keiji Ohara and Masaaki Nakajima,
“Displacement current generated during
compression of fatty acid and phospholipid
monolayers at the water-air interface”, Thin
Solid Films, 226, pp. 164-172, 1993

Y Majima and M.Iwamoto, ‘A New
Displacement Current Measuring System
Coupled with the Langmuir-Film Technique”,
Review of seientific instruments, AIP, vol.62,
No.9, pp. 2228~2283, 1991



