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ABSTRACT. Generalized 2D correlation spectroscopy has been applied extensively to the analysis of spectral data
sets obtained during the observation of a system under some external perturbation. It is used in various fields of spec-
troscopy including IR, Raman, UV, fluorescence, X-ray diffraction, and X-ray absorption spectroscopy (XAS) as well

as chromatography. 2D hetero-spectral correlation analysis compares two completely different types of spectra obtained
for a system under the same perturbation. Because of the wide range of applications of this technique, it has become one
of the standard analytical techniques for the analytical chemistry, physical chemistry, biochemistry, and so on, and for
studies of polymers, biomolecules, nanomaterials, etc. In this paper, we will introduce the principle of generalized 2D
correlation spectroscopy and its applications that we have studied.
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Fig. 1. The general scheme for 2D correlation spectroscopy.
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Table1. Normalized intensities and assignments for PtBMA at room temperature

Wavenumber (cim)

Assighments

Cast film on ZnSe LB film Spin-coated film
2976 (0.81) 2980 (0.74) 2978 (0.69) v (CHy)
1724 (1.72) 1728 (2.69) 1728 (2.49) v (C=0)
1396 1395 1395 Cibending otert-butyl®
1393 1393 1393 Ctbending ofi-methyP
1367(1.00) 1369(1.00) 1369(1.00) &bénding otert-butyF
1272 1274 1273 v (C-C-O)
1250 1255 1252 v (C-C-0)

(1151y (1168y v (C-0)
1140 (2.00) 1147 (3.43) 1146 (2.67) v (C-Oy

(1131y (1133§ bending of"C-C-O and"C-C=C

Normalized intensities are in parentheses.
“See Reference 30.

*The assignment of GHbending ofa-methyl was determined by the substitution teft-butyl group with deuterium,

[CH.CCH,COOC(CDR)3]» (spectrum not shown).
‘Deconvoluted bands in 2D correlation analysis

“According to the IR frequency calculation, this band is coupled with various bands.
%the bending mode 8fC-C-O and®C-C=0 bonds connected to the backbone and coupled with the C-O stretching mode
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Fig. 8. The synchronous 2D correlation spectra constructed from the temperature-dependent spectral changes of LB (a) and
spin-coated (b) films of PtBMA, respectively, in the 1100-1430 cegion. Solid and dashed lines represent positive and neg-

ative cross peaks, respectively.
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