Stoke

Stokes Raman scattering occurs when the molecule is excited to a

virtual level by absorption of a photon (EO = hv0). The molecule J J
returns to the first excited vibrational state and emits the energy _
difference as a photon with lower energy (E = h(v0- vv)). This re- an d a b G‘) gf Equatlon
sults in a higher wavelength than the incident wavelength. The equation below will allow us to use the ratio of the inten-

sity of anti-scope and scope to equate the temperature of each

Stokes Scatteri R measurement.
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Ramon spectroscopy 1s a technique that measures the temperature of a sample by irradiat-
Rayleigh: AE=E,E=0 ing the specimen with hght of one wavelength to examine vibrational modes of a mol-

Symbol definitions:
ecule.

h = Planck’s constant: 6.64*10"-34 J s

¢ = speed of light: 3*10*8 (m/s)

kB = Boltzmann constant: 1.38*%10"-23 J K*-1
T = Temperature of specimen in Kelvin

wi = stimulating light frequency (cm-1)

wu = lattice vibration frequency (cm-1)

[As = intensity of anti-Stokes (a.u.)

Is = intensity of Stokes (a.u.)

Stokes: AE=E-E,=h.»,

When hight hits a molecule, the energy of the photons causes some lattice vibrations spe-
cific to the material of the specimens. This causes both elastic and inelastic scattering.

The majornty of these scattered photons have exactly the same wavelength as the incident
photons known as Rayleigh scatter, but approximately 1 in 10*7 of the scattered radiation
1 shifted to a different wavelength. The scatter of shifted photons 1s called Raman scatter.

Anti-Stoke Observations Made During Analysis
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Anti-Stokes Scattering (Raman) LabVIEW: Software Implementation
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EET The basic components for Raman spectroscopy include a light source (normally a
. laser), collection optics to gather the Raman-scattered light, and a detection

system. The detector 1s the heart of the system. It must be able to filter out stray
” light signals that may prevent the Raman peaks to be seen. Multiple dispersion
Anti-Stoke @re S¢€ Hte d by: 3 mI 1}] Q{{Idﬂ. stages are employed to reduce the amount of this stray radiation. A CCD camera
15 used to detect the Raman shifted light.
" » » ’
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