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inVia Raman microscope
Excitation wavelength options

Raman scattering

Raman spectroscopy involves illuminating

a sample with intense monochromatic

light, and analysing the resulting Raman

scattered light. The Raman scattered light

carries information about the identity of

the material, and its chemical and

physical state.

Excitation sources

Lasers are the ideal excitation source for

Raman spectroscopy as they emit intense,

highly-collimated, monochromatic light.

inVia Raman microscopes can employ a wide

range of lasers, offering excitation

wavelengths ranging from the near-IR to the

deep ultraviolet (see Table 1, on back page).

The most appropriate excitation wavelength

depends on the application involved.

If the sample contains a strong chromophore

(for example a paint pigment or dye), near-IR

or UV excitation may be preferable to visible

excitation as the latter’s Raman signal may

be obscured by strong fluorescence (Figs. 1

and 2).

For certain samples, UV excitation may also

allow the user to take advantage of

resonance phenomena to boost Raman

signals significantly, improving sensitivity

(such as in the study of thin molecular films,

see Fig. 3).

Renishaw’s application experts have

extensive experience using different

excitation wavelengths, and can advise on

the best system for your application areas.

Multiple lasers

Laboratories studying a wide range of

sample types often wish to employ Raman

systems with varied excitation

wavelengths from several lasers.

The baseplates of inVia Raman microscopes

make this easy, by mounting two or three

lasers. Customers requiring even greater

flexibility can use one of Renishaw’s optic

table mounting kits for their own custom laser

configurations. Both the baseplates and the

optic table kits employ kinematic mounts,

allowing lasers to be removed and replaced

easily and accurately.

Get the best
system for your
needs

It is important to choose

the best excitation

wavelengths for your

application when

configuring your inVia

Raman microscope.

inVia’s wide range of

excitation and filter

options, coupled with the

experience of Renishaw’s

application experts, ensure

your instrument is tailored

to match your needs.
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Figure 1
Spectra from dentine (calcified tissue from a
tooth). The near-IR spectrum has greatly
reduced fluorescence and shows discernible
Raman features not seen in the visible
spectrum.

514 nm
(Ar+)

633 nm
(HeNe)

785 nm
(diode)

12000140001600018000

absolute wavenumber / cm-1

Fluorescence
dominates

Fluorescence
dominates

Raman
dominates

Figure 2
Spectra from a conducting polymer. The 785 nm
excitation spectrum clearly shows Raman
bands, whereas the visible excitation spectra
(514 nm and 633 nm) are dominated by strong
fluorescence.
(Vertical axes scaled for clarity) 

inVia Raman microscope
equipped with a triple laser
baseplate with 325 nm (UV),
514 nm, and 785 nm (near-IR)
lasers.



It is also important that multiple lasers are

used efficiently. inVia Raman microscopes

employ multiple internal beampaths to direct

lasers to the microscope, with each

beampath tailored to maximize the efficiency

of the laser involved. This results in higher

quality spectra and shorter exposure times.

Rayleigh scattering

The vast majority of the light scattered

from the sample is elastically scattered

(“Rayleigh scattered”) and carries very

little useful information.

This light is typically 10 million times stronger

than the Raman scattered light and must be

blocked by the spectrometer before the

Raman scattered light can be analysed

successfully.

The Rayleigh scattered light is normally

blocked by one or more filters. These

Rayleigh filters can generally be classed as

either “edge” or “notch” filters (Fig. 4), and

are characterized by parameters such as:

• efficiency of blocking of the laser

(transmission at 0 cm-1 Raman shift).

• efficiency of transmission away from

blocked region (i.e. in the region of the

Raman bands of interest).

• lowest Raman shift that can be observed.

Filter technologies

A number of different filter technologies

can be employed in inVia Raman

microscopes. This allows the inVia to be

configured to satisfy a wide range of

disparate customer requirements.

The main types of filter are:

• dielectric -  these edge-type filters use

multilayered hard oxide films.

• holographic - these notch-type filters are

based on volume holographic elements.

They can be used to observe lower

Raman shifts than dielectric filters.

• NExT filter - this is Renishaw’s proprietary

near-excitation tuneable filter. This unique

system enables the observation of very

low Raman shifts (typically 10 cm-1). In

addition it can be tuned to select the

Rayleigh frequency that needs to be

blocked, unlike holographic and dielectric

filters.

Details of the main filter options for inVia

Raman microscopes are given in Table 2

(see back page).

inVia Reflex’s automation
advantage allows you to
change excitation wavelength
with one click of the mouse.

An automated rotary stage
from an inVia Raman
microscope, showing the easy-
to-use kinematic location
mounts. The stage allows up to
four excitation wavelengths to
be changed precisely and
rapidly.

 1200  1400  1600  1800 

Raman shift / cm-1

one monolayer

five monolayer

x0.2
(offset for clarity)

C16H33O

OH

Figure 3
UV resonance Raman spectra of molecular
monolayers.
Data courtesy of Dr. Zhou Bing, Institute of
Theoretical Chemistry, Jilin University,
Peoples’ Republic of China.

Figure 4
Schematic diagram of notch and edge filters.
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Easy to use

The fully automated inVia

Reflex enables you to

switch excitation

wavelengths under

software control, with the

minimum of fuss.



Multiple Rayleigh filter sets

An inVia Raman microscope configured

with lasers emitting several different

excitation wavelengths can easily

accommodate the corresponding number

of Rayleigh filter sets.

The Rayleigh filter sets can be fitted in a

manual mount, or in a rotary stage that offers

users a “one-click”, software-controlled

changeover.

The manual mount holds one filter set,

located using Renishaw’s precision kinematic

fitting. This allows filters to be easily changed

by hand, yet ensures they locate accurately

and reproducibly.

The automated rotary stage holds up to four

filter sets and automatically switches to the

appropriate filter under computer control.

This enables users to change excitation

wavelength with the minimum of fuss.

Additional wavelengths (beyond four) can be

supported by manually changing the filter

sets on the mount, using the same precision

kinematic fitting as is used in the manual

mount.

No matter how many excitation wavelengths

you want to use, an inVia Raman microscope

can be configured to match your

requirements.

Renishaw’s NExT filter

Renishaw’s near excitation tuneable

(NExT) filter enables you to obtain

information that you cannot get from

Raman systems that just use notch or

edge filters. Near-excitation studies can

reveal information about low energy

conformational changes, lattice modes in

crystals, vibrations of compounds

containing heavy atoms, and the

rotational behaviour of gases. Typical

NExT spectra are shown in Figures 5

and 6.

Renishaw also enables you to make both

standard and near-excitation

measurements on the same instrument. A

Renishaw inVia Raman microscope

equipped with a NExT filter can use its

dielectric or holographic filters - with their

very high optical transmission - for the

majority of measurements, switching to

NExT when near-excitation Raman studies

are required.

Renishaw’s computer-controlled optics make

this change simplicity itself, enabling both

standard and near-excitation spectra to be

taken from the same position on the sample.

The inVia Raman microscope is your no-

compromise solution; you can use the NExT

filter to look at low Raman bands for those

special samples, without sacrificing the high

speed you need for your routine work.
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Figure 5
Spectra of cadmium (II) iodide (CdI2) taken
using holographic notch filters and with a NExT
filter. Note the two low wavenumber bands that
are only visible in the NExT spectrum.
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Figure 6
NExT filter spectrum of an InAs/GaAs
superlattice showing the folded longitudinal
acoustic modes.

A 785 nm (near-IR) laser is
added to the baseplate of an
inVia Raman microscope.
Renishaw’s kinematic mount
technology ensure it locates
accurately and reproducibly.

Easy to upgrade

The flexible design of inVia

Raman microscopes

enables you to easily add

the filters and lasers to

support different excitation

wavelengths, as your

analytical needs change.
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Table 2: Rayleigh filter options

Suitability Filter type Low limitc

Near-IR excitation holographicd 100 cm-1

dielectric 200 cm-1

NExT™ filtere 10 cm-1

Visible excitation holographic (special) 50 cm-1

holographic (standard) 100 cm-1

dielectric 200 cm-1

NExT™ filter 12 cm-1

UV excitation dielectric 350 cm-1

(325 nm) NExT™ filter 40 cm-1

UV excitation dielectric 500 cm-1

(244 nm) NExT™ filter 100 cm-1

Notes
c Lowest Raman shift that can typically be studied 

(sample dependent)
d Available for 785 nm excitation only
e Available for Kr+ and Ti:sapphire lasers only

Table 1: Excitation wavelength options

Application Common excitation Laser type
wavelengthsa

Near-IR spectroscopy 830 nm diode
785 nm diode

Visible spectroscopy 633 nm gas
and 2-D imaging 532 nm YAGb

514 nm gas
488 nm gas
442 nm gas

UV spectroscopy 325 nm gas
244 nm gasb

Notes
a Other wavelengths are available on request
b Frequency doubled
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Common excitation wavelengths. The bars represent the typical
range covered by the Stokes Raman spectrum.

Illustration of typical Rayleigh filter performance, with spectra of
sulfur and an InAs/GaSb superlattice. Orange bands indicate
typical accessible range.
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IEC60825-1:1993(2001)

CHECK LABEL ON LASER / POWER SUPPLY FOR 
MAXIMUM OUTPUT AND EMITTED WAVELENGTHS

CLASS 3B LASER PRODUCT

VISIBLE AND INVISIBLE LASER RADIATION
AVOID EXPOSURE TO BEAM

IEC60825-1:1993(2001)

CHECK LABEL ON LASER / POWER SUPPLY FOR 
MAXIMUM OUTPUT AND EMITTED WAVELENGTHS

CLASS 4 LASER PRODUCT

VISIBLE AND INVISIBLE LASER RADIATION
AVOID EYE OR SKIN EXPOSURE TO DIRECT OR 

SCATTERED RADIATION

Laser safety

Renishaw inVia Raman

systems are equipped with

class 3B or class 4 lasers.

A class 1 enclosure is

available as an option.


