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@ HORIBA Jobin Yvon i teuoisieacer

in Raman spectroscopy, manufacturing the broadest range of
Raman spectroscopic systems, ranging from analytical to
process monitoring to high end research instruments.

The company has been providing state-of-the-art Raman
systems for over forty years and now comprises of the
combined expertise of the Jobin Yvon, Dilor, and SPEX teams.

Raman spectroscopy has become an increasingly important
spectroscopic technique. Small benchtop instruments have
been developed for use in routine and analytical measurements.
However, more and more demanding applications in areas
such as solid state physics, semiconductors and materials
research are limited by the restrictions of the small benchtop
instrument.

The T64000 and U1000 high-end research systems offer
unequalled performance and flexibility, providing high spectral
resolution, extensive tune-ability and improved stray light
rejection. New developments in control electronics, optics and
software go to provide the highest performance Raman
systems available.

Introduction




164000

() 164000
Three different modes of operation
for the highest level of performance
I and versatility.

The HORIBA Jobin Yvon Raman division utilises state of-the-art
design technology such as CAD, grating simulation and optics

software to enable the T64000 to offer the very highest ; . -
I performance, flexibility and sampling capabilities. ‘ Double subtractive/Single :

Each completed system undergoes rigorous and complete QC for the measurement of low_1fr equency bands
I testing prior to delivery, and is installed by trained engineers. (typically down to 2 to 5 cm’) over a broad wavelength
range.

@ Triple additive :
3 x 640mm focal length for ultra high spectral resolution
(<0.15cm)

C Single spectrograph :
for the highest optical throughput on weak scattering
samples, fluorescence and PL measurements.
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Far superior laser rejection of the T64000

One of the key features
of the T64000 is its very high level
of laser (stray light) rejection.
Above the performance is shown

relative to the laser rejection found
with a standard single notch filter
arrangement
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T64000 - Total Performance and Flexibility

The T64000 can accomodate the most demanding of applications with a unique level of functionality and

performance :

Following the established high performance Raman systems of
the Jobin Yvon, Dilor, and SPEX brands, the new T64000 series
Il triple spectrometer system is a versatile, high performance,
research grade system.

* Three stage monochromator with optics, aperture and coupling
optimised for performance and stability.

* Multiple motorised switching mirrors for ease of operation
® Multiple entrance and exit ports

* Directly coupled microscope options (and macro chamber if
required) rigidly coupled to the spectrometer

° A large choice of options and components to enable full
customisation of the system eg. gratings, detectors and
sampling optics enabling operation from the UV to the NIR

System technical specification :

o

o

Latest Technology

It combines the latest software and electronics control, with
newer and optimised sampling facilities, such as the confocal
FSM (Free Space Microscope). The latest generation in optics
and gratings including the patented PACH grating technology
enables system performance to be pushed still further. The
system is particularly suited to measurements where low
frequency modes, high resolution, or true spectral tune-ability
are required. It provides performance in these areas which is
not accessible to the small benchtop instrument.

Ultimate Flexibility

The T64000 series Il is designed to provide a versatile platform
for Raman analysis. It has a TRUE integrated triple spectrometer
design for unprecedented optical stability and performance.
The mechanical coupling is rigid and stable, the optical coupling
is efficient and throughput is maximised throughout. The spectral
performances in terms of laser rejection and spectral resolution
are further enhanced as the 1% and 2™ stage gratings are
specifically mounted on the same drive axis eliminating any
de-coupling of the grating movement found with simplified
individual grating drives.

Focal length : 640 mm (single stage)
3 x 640 mm (triple additive)

Step size : 0.00066 nm (with 1800 gr/mm gratings)

Low frequency : < 100 cm™ (single stage)

typically 2 — 5 cm™ (double filter stage)

Reproducibility : better than 1 pixel

Stray light rejection : 10™ at 20 cm™ (514 nm laser)

Gratings : 100 to 3600 gr/mm (covering UV-NIR)

Single Spectrometer dispersion nm/mm (cm'/mm)

Triple additive dispersion nm/mm (cm’/mm)

Grating at 300 nm at 500 nm at 800 nm at 300 nm at 500 nm at 800 nm
300 5.11 (567.3) 5.07 (202.7) 5.0 (78.2) 1.70 (189.1) 1.69 ( 67.6) 1.67 (26.1)
600 2.52 (280.5) 2.48 (99.1) 2.39 (37.3) 0.84 (93.5) 0.83 (33.1) 0.80 (12.4)
1200 1.23 (136.2) 1.16 (46.4) 1.02 (15.9) 0.41 (45.4) 0.39 (15.5) 0.34 (5.3)
1800 0.78 (87.2) 0.70 (27.8) 0.48 (7.46) 0.26 (29.1) 0.23 (9.3) 0.16 (2.5)
2400 0.56 (62.1) 0.44 (17.7) 0.04 (0.56) 0.19 (20.7) 0.148 (5.9) 0.01 (0.19)
3600 0.318 (35.36) | 0.107 (4.26) - 0.106 (11.79) | 0.036 (1.42) -




‘ U1000 - High resolution,

high laser rejection
Specialist applications

The new U1000 double Raman spectrometer has a long 2 x 1
metre focal length with a high precision drive mechanism. The
rugged aluminium chassis is stable and robust, the optics are
efficient and highly developed. The instrument technology is
ideally suited to very high spectral resolution (CCD and PMT
detection) and to very high stray light rejection (single channel
PMT detection) applications.

The stability and high resolution of the U1000 makes
the system ideal for very high spectral resolution Raman
and PL measurements

. Latest Technology

As with the T64000, the instrument utilises HORIBA Jobin
Yvon's expertise in grating design which combines the latest
manufacturing and characterisation techniques to produce
holographic and ion etched gratings that enable unequalled
levels of spectral purity and efficiency to be obtained.

New software and electronics offer modern control facilities for
the instrument with the same improved and optimised sampling
facilities (such as the confocal microscope attachment).

The U1000 system can be configured for a broad range of
Micro Raman and PL measurements. Where low frequency
modes are required, the U1000 provides access to the lowest
frequency spectroscopic features using high sensitivity PMT
detectors.

Grating production

for the U1000 and T64000,
optimises performance
for efficiency

and spectral purity
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© u1000 Double
I Monochromator

The U1000 with micro PL arrangement can be used with large
wafer mapping stages and low temperature cryostats for high
resolution semiconductor analysis measurements. Spectral
information at such high resolution would be difficult to achieve
with the small focal lengths typical of simple benchtop
instruments.

Brillouin spectrum
of Quartz
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With the double monochromator performance, the stokes and
antistokes measurements can be obtained close to the laser
line. Brillouin spectra (such as quartz above) would be impossible
on a standard single spectrometer system.

System technical specification :

Scanning mechanism : High precision Sine Bar Step size : 0.006 nm (with 1800 gr/mm gratings)

Reproducibility : better than 1 pixel (CCD)
0.1A (single channel PMT)

Gratings : 100 to 3600 gr/mm (covering UV-NIR)
110 mm x 110 mm gratings

Focal length : 2 x 1 metre (double additive)

Low frequency : typically 2 — 5 cm™ (with PMT)
Stray Light rejection : 10™ at 20 cm™ of the Rayleigh line

U1000 Dispersion nm/mm (cm'/mm)

Grating at 300 nm at 500 nm at 800 nm
300 1.650 (183.36) 1.641 (65.66) 1.625 (25.40)
600 0.818 (90.92) 0.81 (32.26) 0.783 (12.23)
1200 0.400 (44.40) 0.381 (15.25) 0.340 (5.32)
1800 0.258 (28.63) 0.232 (9.29) 0.168 (2.62)
2400 0.185 (20.54) 0.151 (6.04) 0.03 (0.47)
3600 0.108 (30.80) 0.044 (1.77) -




Applications N N N

O High and Uitra high resolution : () High stray light rejection :
U1000 and T64000 U1000 and T64000

The standard, yet comparatively long 640 mm focal length (T64000 double subtractive filter stage)

spectrometer mode of the T64000 gives a good level of spectral Holographic notch filter technology provides a very good solution
resolution that is ideal for investigating general effects on bonding to laser rejection for visible wavelengths in many applications.
environments, such as phase. The "fingerprint" Raman spectrum However, there are acknowledged limitations to the use of
is then a powerful tool for identifying chemical composition and these filters for work with tuneable sources and for work close
molecular structure. to the laser line. Even with specially developed low frequency

accessories, with many difficult samples it is still often impossible
to obtain reliable data at 10, 20 or 30 cm™on smaller Raman

systems.
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With the use of the ultra-high resolution triple additive configuration In using the U1000 or double subtractive configuration of the
of the T64000 or the U1000 double monochromator, it is possible T64000, it is possible to obtain spectral information very close
to study the position of Raman bands to an unparalleled degree to the laser line. The above illustrates a spectrum of a proprietary
of precision and accuracy. This is of particular importance for the SiGe material in which it is possible to observe spectral bands
measurements of intrinsic stress in materials such as GaN, SiC down as low as 4 cm”. The double spectrometer modes are
and in diamonds and in High Pressure Temperature measure- ideal for studying such detail as LA modes in polymer systems,
ments in earth science where stress induced shifts in the order folded acoustic modes in semiconductors, crystal lattice
of 0.1 cm™ are often found. modes, bonding effects in ceramics and so forth.
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Q UV Raman

Samples such as semiconductors, proteins, coatings and
diamond can benefit from the use of deep UV excitation. The
filter stage of the T64000 enables low frequency modes to be
observed even in the deep UV.
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Deep UV spectrum of
semiconductor material,
244 nm laser excitation
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Q Resonance Raman

Samples such as carbon nanotubes, SERS, haem centres
and bio-molecules can benefit from using tuneable sources
and filters to match resonance conditions. Combined with
confocal Raman mapping structural variations and distribution
maps can be generated on samples such as SWCNT (single-
walled carbon nanotube) islands.
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Q Polymer Matrices

Polymer samples can be fully explored with the Research
Raman systems. Combined Raman and FTIR micro-analysis
provides information on composition and component distribution,
whilst the low frequency operation can determine LAM and low
frequency modes characterising polymer structure in greater
detail.
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Raman and PL Mapping

Use of the confocal microscope options can provide detailed
‘chemical’ images of samples. PL maps of semiconductor
materials at high resolution, component localisation and
distribution, stress/strain and other such microscopy
measurements can be undertaken. The use of the NIR array
and PIN diode detectors can even provide full spatially
resolved PL information in the 800 nm to 2000 nm spectral
range.




Microscopes

& Macro Sampling

‘ Confocal Microscopy :

(Single mode and Triple mode microscopy)

Since the first commercialisation of the Raman microscope by Jobin Yvon in the early 1970's, the use of spatially resolved Raman analysis
has continued to expand. The high spatial resolution of the new range of confocal microscope options for the T64000 and U1000 provide
the highest spatial discrimination. They are capable of studying micron scale phases within geological samples, semiconductor micro-structures,
even at high spectral resolution or under extreme High Pressure Temperature (HPT) conditions (where the FSM microscope is utilised).

484
¥ 65

g T\ . Line Scan

= = @5 The unique patented Line-Scan system available on the
: e microscope systems of the T64000 and U1000 offers the
P‘ advantage of fast Raman Line-mapping. The laser is scanned
| across the sample at high speed by precise scanning mirrors.
\ The effect is to produce a uniform line illumination across the
| sample which can be used to produce spatially resolved
information across the line or an averaged spectral result ideal

for less homogeneous sample types.

‘ INV and UV options

The Inverted (INV) confocal microscope attachment offers
access to biological samples and certain screening applications,
whilst the UV microscope is adapted to provide high throughput
efficiency and confocal performance without compromise in
the deep UV.

FSM Open Frame Microscope

Versatile Macro Chamber

The macro chamber option offers yet further flexibility for samples where Raman
microscopy is not suitable, such as samples in the bulk or where larger sampling
volumes are required. This sampling device can be used in the UV-NIR regions,
with interchangeable collection optics covering adjustable collection from 90° to
180° geometries. Various sample holders and mounts for bulk cryostats (such
as side window He cryostats) are available.

slit-sample distance - sas 65
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N Software, Detectors

& Accessories

. Software
I Available for Windows, 98, 2000, XP, NT

I The LabSPEC NGS Spectral Software has been designed and written in-house specifically for
Raman and luminescence measurements.
I This highly sophisticated open architecture Kernel based software offers an efficient and easy-to-use
— tool for both the research and analytical operator. Icon driven screens control the different instrument
I 5 ‘ functions and data acquisition. Specialised analysis and procedures within the Windows format
I | ' | can be incorporated.
S R e e e [ It does not rely upon third party software, and can hence be customised for specific requirements
| e e e -=«= and is not restricted in its scope of data acquisition or manipulation.
The LabSPEC NGS software also introduces the new CREST Scanning (Continuous Rapid g
I Extended Scanning Technology) and automated acquisition control for the T64000 and . -
U1000. The CREST scanning acquisition enables Raman spectra to be acquired over large
I spectral ranges seamlessly and free from any spectral artefacts that may be produced
where simplified scanning operation is utilised. Fully automated Raman mapping, autofocus g
I and image generation capabilities are provided with the confocal microscope accessory,
offering as never before an ultra high performance and automated data acquisition. -

. Detectors . Accessories

Specialised CCD detector I A broad range of accessories are available to expand the
options are supplied for Research Raman instruments including :

use on the researCh ° Microscope options
e syste_ms (20 * Motorised Mapping stages
HORIBA Jobin Yvon.
Back thinned, deep *Macro Chamber
© CCD detectors (LN2 or Air cooled)

depletion, open electrode, I
air and LN2 cooled CCD * Secondary detection options
| (IR array, PMT etc...)

. versions are all available.
Further detection options are available, including the InGaAs * Heating /cooling stages
*Remote sampling probes

array detectors which can then provide access to the important

NIR PL region and analysis at 1.1, 1.3 and 1.5 um. Extended
NIR detection systems can push still further into the Mid-IR *LWD and UV objectives

range for new materials characterisation. * UV, visible and NIR laser sources
Intensified CCD and fast SPAD or PMT detection can be
added to the system to enable single channel and time resolved
capabilities to be explored fully.
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€3

HORIBA Jobin Yvon S.A.S., 231 rue de Lille, 59650 Villeneuve d’Ascq. Tel : +33 (0)3 20 59 18 00
Fax : +33 (0)3 20 59 18 08 - Email : raman@jobinyvon.fr - www.jobinyvon.fr

HORIBA Jobin Yvon Inc., 3880 Park Avenue, Edison, NJ 08820-3012. Toll-free : +1-866-jobinyvon
Tel :+1-732-494-8660 - Fax : +1-732-549-2571 - Email : raman@jobinyvon.com - www.jobinyvon.com
HORIBA Ltd., JY Optical Sales Dept., 1-7-8 Higashi-kanda, Chiyoda-ku, Tokyo 101-0031.

Tel : +81 (0)3 3861 8231 - Fax : +81 (0)3 3861 8259 - Email : raman@horiba.com

UK : +44 (0)20 8204 8142

Other countries : +33 (0)1 64 54 13 00

HORIBA





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /FRA <>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 765.354]
>> setpagedevice


