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: B34 (polarizability)
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rrl_,.r"r’ Vot Vi1 Anti-Stokes scattering
————)@ MR Vo Rayleigh scattering

‘111111“ v,- v ,: Stokes scattering
° 1

213 1. Rayleigh Scattering and Raman Effect.

E +v,

? Vo Vou V) Vot vy
=
]

v,
y 4 T'

Anti-stokes R

Rayleigh Stokes

A®l 2. The energy levels of the Raman spectroscopic
experiment showing the Stokes and Anti-Stokes lines
and the IR energy levels.
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INTERFACE
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2} 3. Block diagram of dispersive Raman system,
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2 1f9 #u A5 E AP Holgle) A
= T Az v 10%-10°9+g 73s)y) w2
o3t 2t A3 E Hojalo] Az 2RE 2] ¢
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Fourier transform zHd#gxz)¢} ZH4 A2/,
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Nd:YAG Laser < L3

Beam i .
splitter = lris

Interferometer

[ 1

1%l 4. Schematic diagram of FT-Raman system.,

Raman intensity
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Wavenumber (cm™?)

8l 5. Raman spectra of a cyanine dye, 3,3-

diotadecyl-2-2-methylenebis (benzothiazole) perchior-

ate, recorded at different wavelengths throughout the

visible and into the near-IR region.

500 700

A8E FA3tuA ¥ B UV-Vis 999 FolA
€ 3oz @ #319 v EWE ALNL 1
2o} Z3973(1,064 nm) o] YAG o)A & FYo
o]&% FT 2ut £37]8 AS3I9e o g3 o
FE A Gol 2¥MEY9] background’} @A ¢t
A= YL B 5 Ut

3.3 2jgt #a| E£&7|(Raman Microscope)

FHZd gt £3714 dn)A3 e 2233 g9 ol
73 3717} vige] Alg A4 da ol&=H1 ¢
o} ol2d #ut dnjQ B33 71 FAHRE )8
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PET l

pc
112[3] 4

A//\\—\ﬁliniww)

PE/polyisobutylene/ester
At 20m 60 pm

3500 3000 2500 2000 1500 1000 500

Wavenumber (cm™1)
1%l 6. Characterization of a 4-layer laminate by FT-
Raman microscopy (laserpower : 90 mW, resolution :
8.0 cm™!, objective : 100X).
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sto] FolA W& ZE spotd]] 2HE ©Fo] 29
EYE /A= 71 ol /e o) 43d 1-
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J& 7. R (a) and Raman (b) spectra of poly (ethyl-
ene terephthate) .
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4. 2fet & olg¢t 1iEXte
TE2 USHE ATE o

i d

q71Xe 2t EFEE o83 ¥ U] diF
Q EApe] F29} vk S AFE o § Polry]
Z 3.

4.1 Exe| TX F4

gt 29 EZG A el v(C=C)9 A% 2
% ¥3A+E polydiened 22 £¥3} z47]& 7R
R F2 B4 o]gdr. v(C=C) 4% A%
g3 HH FEPAE F A5HA] AT 7
T BN E 4% B0 7HEE] Wi o
=9 frequency $1X|¢} #Ae] M7|E ZAISHA
nEze F2E FHL FFHA 2HE Y3
+ RA9] 753t} 4 & E91A polybutadienes]
Z o)AdAA, cis-1,4-isomer, trans-1,4-isomer,
vinyl-1,2-isomere] 7% v(C=C) N&3% ¥
a3 77} 1650, 1664, 1639 cm™ o)A #&2H oz,
o] AF Ha9 Mg g A E oLl Z o)A
AR E Y 4 vk v, IR 2™ EHA o]
g4 AF g W=7t ASHA geuz oHR
o)A Exe] o] BrRsdit” E3 v(C=C) A
% %9 1z golu Ha WAL AMdsiH M=
v, $A3H o8 7ix) E£Xr|E T R
7o) ARAHA B4o] sreditt. HZde dgd
AZEJe] BEE - J2 Fro E¥3 IF
o] AFAQ EA % 7Hs3H =

23 727} M2 U 18R T3 o B3y
o o}t F&E = AUtk A& E°l, polyisoprene
< e%t B ¥/ 2R 72E EAE # ded,
ol it AW ERYA HA FEdT. 8 84
T 2A 724 @ g9 2d9EeYS A= ¥@s)
At 2¥ERS A3 B@s] BE, o] £ AR
Tz 2 29EYL FHF o]& HAFE,
UC=C) A& A% A% H=27} 4em™ A= ¢
A x}o]& BAFH, 28817 2910cm™ 39
A$e #a A7le xlolE, 1325 cm™ F=A9] 7
92 Bformo]A 13299} 1319cm'=z 37} B
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S ARAEE N B o e a7
A=, 2435, ¢ V%49 LAM I
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(a)

A

2
‘@
g ®
:é \A.AAJ“LL__-J
1000 2000 3000
Wavenumber / cm™
J%] 8. Raman  spectra of  @-and -trans-1,4-

polyisoprene. (a) e-trans-1,4- and (b} B-trans-1,4- in
the range y=150-3500 cm™'.

o] #% A7E" polyethylenes) Al& Zo|, gda}
A & 333 o18E F e AME B
1A FEEA Y FER FFHY EA=
34 93l sbedd, FFEANAME TS
7] og ¢y QAdZEA nEANM= Fdol 75
3 54 H3E o83 4 nEAe] FFE 2F
3= Aol 7153, acrylonitrile-butadiene-sty-
rene, styrene-butadiene-methyl methacrylate %
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He o8 d7x g v o

4.2 IEX S B3 Y

Z B e B a8 AT wkg vHY
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T3 Ao] bttt &, n8A WA g
9] UC=C) AF AF FA M7|= ¥hgo] 1Y
Holl wet Zadtezg, wge] 3o wE w379
A7) WskE FH3A A7) gE g PRE
2L F Atk A& =¥, O/ 99 #o] styrene9)
AER B Y S5 oot B9 GUAE
2t 2ol sl AYY oY, olziy of 1
A g £EEHo2 oY 4 AUk

Styrene®} polystyrene®] 5t AslEHL @
105} 119 Yehligld. o] 2gd|A 1631 cm™ oA
Yelte styrened) C=C) A& A% ¥=3(3
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n

Styrene Monomer Polystyrene

%l 9. Polymerization of styrene monomer.
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2l 10. Raman spectrum of styrene monomer.
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gl 11. Raman spectrum of polystyrene,
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18 12. First order rate plot for the polymerization of
styrene (P: the extent of reaction) .
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a8 132 HZ o AvBA g8 PFCB
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Trifluorovinylether Monomer (1) PFCB Polymer (2)

% 13. Polymerization of tris (trifluorovinyloxyphenyt)
ethane (TVE) .
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1% 14. Raman spectra showing loss of the 1831
cm™! band with extent of cure,
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gd) we 2t =39 waE Jehdch o] 19
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E}.ls

4.3 SERSof| ot J1#X} #4

#HZ SERS(Surface-Enhanced Raman Scat-
tering) W& o83 1EA FAHE dg o]4H
I 9led, o)2)d SERS BA¥e SERS a#v}
U F4(Ag, Au Cu) H9 99 a1&84E F%
N F Rt 2d9EYE FF3= iz, gt
H g Eging 10%-10° = A7} a9 37
gug, 57 3 B2 AL BAsE of
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%l 16. SERS spectrum of polyaniine coated on gold
recorded with the FT-Raman microprobe in the range
Ay=150-1700 cm™. (a) buk area, (b) thin area, and
{c) thinest area.
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