Raman Spectroscopy
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Raman Spectroscopy

Lambda Ray

(Mono chromatic Laser)

frequency

(Anti—stock Raman)
— > V0 WAWAAAAMS V2
’\/\ANV\ N I I\I\ANV\ Vo (Rayleigh scattering)
Vo E

Vo /\/\ vi  (Stock Raman)

Raman shift = vo — vi=w : IR peak ¥ X2 S

22X &S HlH X E=hw = h(vo-vi) = h(va—vo)
By Boltzmann distribution, Anti—-S<<Stock line intensity
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What is Raman?
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Figure 1: ATR FTIR spectra recorded from a Wild type mouse fed a
High fat Diet.
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Origin of spectral signal

IR (& &) Raman (&HEH)
m molecular vibrations and m molecular vibrations and
rotations (complementary) rotations (complementary)
" HOE 2E " (2L, HIHE 2=
m intensity proportional to change = intensity proportional to
in dipole moments change in molecular
(M2 X 20| 2 8 Absorption) polarizability (234,
; O—-H, C=0, P=0, S=0, NO2 Scattering)

, C-S, S-S, C-C, O-0,
N-N, C=C, -CN
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Advantages of Raman spectroscopy Lambda Ray
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Why short wavelength is better for small sample ?  amsdaray

Long wave—> Inactive

(* Nano particle transparency)

Sample

Short wave—>Active
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Why short wavelength is better for small sample ? See-.,

Penetration depth=F(wave length, incident angle, n1/n2)

Short wave—> Small P. depth —>Can reduce matrix effect
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Effect of Laser excitation wavelength

A

- Raman intensity = 1/ _—1

- Fluorescence resulting from electronic absorption

- Sample Heating

Near—-IR FT-Raman

m Weaker Signal

m Fluorescence uncommon

m Disadvantage for Micro—
Raman

UV, Visible Dispersive Raman

Stronger signal
Fluorescence more
common

Advantage for Micro-
Raman
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Dispersive Raman spectrometer2| /X

Filter

Grating
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Raman Bench Sample holder
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Raman spectra of common solvents
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Raman spectrum of CCl4
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Resolution =5 cm-1
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Effect of Chlorine isotopes
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Raman depolarization with CCl4
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Raman spectra of thermal fax paper
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Raman spectra of proteins
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.06
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Raman spectral changes due to gelatinization
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IR vs. Raman spectrum %2)
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Characterization of Caffeine

IR spectrum

Absorbance
(T)

2- v J

| | | | | | |
4000 3500 3000 2500 2000 1500 1000 500
Wavenumber (cm-1)

20000~
Raman spectrum
15000~

10000+

5000+ ‘
...

| | | | | | |
4000 3500 3000 2500 2000 1500 1000 500
Raman Shift (cm-1)

Arbitrary Y




Arbitrary Y

Absorbance

Characterization of Polymer pellet
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Raman spectrum of V205
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Inorganic

m [CP, AA, XRF, EDX

- d=2=4 0K, #2=4 No

m Far-IR : 2 X241 OK, J|J| AFE 4 H 20|

[l

s Mid-IR : Sampling method0il 2|8t Al =

M0l US

m Raman: 2X24 0K, Al2 M0| A2 HIIDE 24
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