




















 

 
 

 

 
 [image: HORIBA]
 
 

 


 
 
 

 
 


 
 
 Search
 English
 



 
 
 
 
 
 
 
 Global
 
 


 
 

 

 	
 
 Products
 
 
 

 

 

 
 
 

 
 
 

 	
 
 
 
 
 
 
 
 Automotive
 
 
 
 
 

 

 
 
 



 

 
	
 
 
 
 
 
 
 
 Medical
 
 
 
 
 

 

 
 
 



 

 
	
 
 
 
 
 
 
 
 Process and Environmental
 
 
 
 
 

 

 
 
 



 

 
	
 
 
 
 
 
 
 
 Scientific and Analytical Instruments
 
 
 
 
 

 

 
 
 



 

 
	
 
 
 
 
 
 
 
 Semiconductor
 
 
 
 
 

 

 
 
 



 

 
	
 
 
 
 
 
 
 
 Water & Liquid
 
 
 
 
 

 

 
 
 



 

 
	
 
 
 
 
 
 
 
 All products from A to Z
 
 
 
 
 

 

 
 
 



 

 
	
 
 
 
 
 
 
 By Industry
 
 
 
 
 
 
 
 

 

 
 

 
 
 	
 
 
 
 
 
 
 Arts, Entertainment and Recreation
 
 

 
 
 
 
 	
 
 Art Conservation
 
 
	
 
 Museums, Historical Sites and Similar Institutions
 
 


 

 

 
 

 

 
	
 
 
 
 
 
 
 Education, R&D and Government Institutions
 
 

 
 
 
 
 	
 
 Universities
 
 
	
 
 Research and Testing Laboratories
 
 


 

 

 
 

 

 
	
 
 
 
 
 
 
 Energy and Environment
 
 

 
 
 
 
 	
 
 Why HORIBA
 
 
	
 
 Hydrogen Energy
 
 
	
 
 Energy Usage Optimization
 
 
	
 
 Carbon Capture and Utilization
 
 
	
 
 Battery
 
 
	
 
 High efficiency of conventional energy sources and reduction of GHG emissions
 
 


 

 

 
 

 

 
	
 
 
 
 
 
 
 Food and Beverage
 
 

 
 
 
 
 	
 
 Beverages
 
 
	
 
 Food
 
 


 

 

 
 

 

 
	
 
 
 
 
 
 
 Health Care
 
 

 
 
 
 
 	
 
 Biotechnology
 
 
	
 
 HORIBA In Vitro Diagnostic solutions for human health care
 
 
	
 
 Life Sciences
 
 
	
 
 Pharmaceuticals and Medicine Manufacturing
 
 


 

 

 
 

 

 
	
 
 
 
 
 
 
 Industrials
 
 

 
 
 
 
 	
 
 Building Products
 
 
	
 
 Commercial and Professional Services
 
 
	
 
 Electrical Equipment
 
 
	
 
 Machinery
 
 


 

 

 
 

 

 
	
 
 
 Information Technology
 
 

 
 

 

 
	
 
 
 
 
 
 
 Materials
 
 

 
 
 
 
 	
 
 Chemicals
 
 
	
 
 Chemical Manufacturing
 
 
	
 
 Containers and Packaging
 
 
	
 
 Nonferrous Metals
 
 
	
 
 Nonmetallic Minerals
 
 
	
 
 Paper, Forest Products and Manufacturing
 
 
	
 
 Plastics and Rubber
 
 
	
 
 Primary Metals
 
 


 

 

 
 

 

 
	
 
 
 
 
 
 
 Mobility and Transportation
 
 

 
 
 
 
 	
 
 Automobiles and Components
 
 
	
 
 Automotive Manufacturing
 
 
	
 
 Other Transportation Equipment Manufacturing
 
 


 

 

 
 

 

 
	
 
 
 
 
 
 
 Waste Management
 
 

 
 
 
 
 	
 
 Solid Waste Management and Remediation Services
 
 
	
 
 Water Waste Management and Remediation Services
 
 


 

 

 
 

 

 
	
 
 
 Water
 
 

 
 

 

 


 


 
 



 
 

 

 
	
 
 
 
 
 
 
 By Technique
 
 
 
 
 
 
 
 

 

 
 

 
 
 	
 
 
 
 
 
 
 Atomic Spectroscopy
 
 

 
 
 
 
 	
 
 Energy Dispersive X-ray Fluorescence (ED-XRF)
 
 
	
 
 Glow Discharge Optical Emission Spectrometry (GD-OES)
 
 
	
 
 Inductively Coupled Plasma - Optical Emission Spectroscopy (ICP-OES)
 
 
	
 
 Inorganic Elemental Analysis
 
 
	
 
 Beta-ray Absorption Analyzer
 
 


 

 

 
 

 

 
	
 
 
 
 
 
 
 Electrochemistry
 
 

 
 
 
 
 	
 
 Potentiometry based on Ion-Selective Electrode (ISE)
 
 


 

 

 
 

 

 
	
 
 
 
 
 
 
 Life Science Techniques
 
 

 
 
 
 
 	
 
 Label-free Detection / Surface Plasmon Resonance Imaging (SPRi)
 
 


 

 

 
 

 

 
	
 
 
 
 
 
 
 Mass Spectrometry
 
 

 
 
 
 
 	
 
 Plasma Profiling Time-Of-Flight Mass Spectrometry (PP-TOFMS)
 
 
	
 
 Quadrupole Mass Spectrometry
 
 


 

 

 
 

 

 
	
 
 
 
 
 
 
 Material Characterization
 
 

 
 
 
 
 	
 
 Centrifugal Sedimentation
 
 
	
 
 Colorimetry
 
 
	
 
 Condensation Particle Counter (CPC)
 
 
	
 
 Coriolis Flowmetry
 
 
	
 
 Dynamic Light Scattering (DLS) Particle Size Distribution Analysis
 
 
	
 
 Magneto-pneumatic Analysis
 
 
	
 
 Mechanical Flowmetry
 
 
	
 
 Pressure-based Mass Flowmetry
 
 
	
 
 Spectroscopic Ellipsometry
 
 
	
 
 Static Light Scattering (SLS) / Laser Diffraction Particle Size Distribution Analysis
 
 
	
 
 Fluid Measurement and Control
 
 


 

 

 
 

 

 
	
 
 
 
 
 
 
 Molecular Spectroscopy
 
 

 
 
 
 
 	
 
 Absorption and Transmission Spectroscopy (UV, Visible, NIR)
 
 
	
 
 Cathodoluminescence (CL, CLUE)
 
 
	
 
 Chemiluminescence
 
 
	
 
 Fluorescence Spectroscopy
 
 
	
 
 Fourier-Transform Infrared Spectroscopy (FTIR)
 
 
	
 
 Non-Dispersive Infrared Spectroscopy (NDIR)
 
 
	
 
 Non-Dispersive Ultra Violet Spectroscopy (NDUV)
 
 
	
 
 Photoluminescence (PL) & Electroluminescence (EL)
 
 
	
 
 Quantum Cascade Laser (QCL) Spectroscopy
 
 
	
 
 Raman Imaging and Spectroscopy
 
 


 

 

 
 

 

 
	
 
 
 
 
 
 
 Radioactivity
 
 

 
 
 
 
 	
 
 Crystal Scintillation
 
 


 

 

 
 

 

 
	
 
 
 
 
 
 
 Surface Science Techniques
 
 

 
 
 
 
 	
 
 Plasma Profiling Time-Of-Flight Mass Spectrometry (PP-TOFMS)
 
 
	
 
 AFM-Raman (co-localized measurements & TERS)
 
 


 

 

 
 

 

 


 


 
 



 
 

 

 



 

 



 
	
 
 
 Applications
 
 
 
 
 

 
 
 

 
 
 

 	
 
 
 
 
 
 
 Arts, Entertainment and Recreation
 
 
 
 
 
 
 
 

 

 
 

 
 
 	
 
 
 Art Conservation
 
 

 
 

 

 
	
 
 
 Museums, Historical Sites and Similar Institutions
 
 

 
 

 

 


 


 
 



 
 

 

 
	
 
 
 
 
 
 
 
 Cosmetics
 
 
 
 
 

 

 
 
 



 

 
	
 
 
 
 
 
 
 Education, R&D and Government Institutions
 
 
 
 
 
 
 
 

 

 
 

 
 
 	
 
 
 Universities
 
 

 
 

 

 
	
 
 
 Research and Testing Laboratories
 
 

 
 

 

 


 


 
 



 
 

 

 
	
 
 
 
 
 
 
 
 Energy and Environment
 
 
 
 
 
 
 
 
 

 

 
 

 
 
 	
 
 
 Why HORIBA
 
 

 
 

 

 
	
 
 
 
 
 
 
 Hydrogen Energy
 
 

 
 
 
 
 	
 
 Global Initiatives
 
 
	
 
 Global Trends and Strategies toward Carbon Neutrality
 
 
	
 
 Fuel Cell Evaluation
 
 
	
 
 FCV Evaluation
 
 
	
 
 Stationary Fuel Cells
 
 
	
 
 Evaluation of Hydrogen and Ammonia Engine / Gas Turbine for Power Generation
 
 
	
 
 Hydrogen Station Evaluation
 
 
	
 
 Water Electrolysis Evaluation
 
 
	
 
 Hydrogen Production Evaluation
 
 


 

 

 
 

 

 
	
 
 
 
 
 
 
 Energy Usage Optimization
 
 

 
 
 
 
 	
 
 Energy Management System
 
 
	
 
 Environmental Impact Assessment (LCA and GHG Protocol)
 
 
	
 
 Battery Manufacturing/Recycling
 
 


 

 

 
 

 

 
	
 
 
 
 
 
 
 Carbon Capture and Utilization
 
 

 
 
 
 
 	
 
 Reduce
 
 
	
 
 Direct Carbon Capture
 
 
	
 
 Carbon Recycling
 
 


 

 

 
 

 

 
	
 
 
 Coal and Consumable Fuels
 
 

 
 

 

 
	
 
 
 Electric Utilities
 
 

 
 

 

 
	
 
 
 Energy Fuel Oil
 
 

 
 

 

 
	
 
 
 Environmental Countermeasures
 
 

 
 

 

 
	
 
 
 
 
 
 
 Petroleum and Coal Products Manufacturing
 
 

 
 
 
 
 	
 
 Petrochemicals
 
 


 

 

 
 

 

 
	
 
 
 Photovoltaics
 
 

 
 

 

 
	
 
 
 Oil and Gas
 
 

 
 

 

 
	
 
 
 RoHS and ELV
 
 

 
 

 

 


 


 
 



 
 

 

 
	
 
 
 
 
 
 
 
 Food and Beverage
 
 
 
 
 
 
 
 
 

 

 
 

 
 
 	
 
 
 Agriculture & Crop Science
 
 

 
 

 

 
	
 
 
 Beverages
 
 

 
 

 

 
	
 
 
 Food
 
 

 
 

 

 
	
 
 
 Food & Beverage Manufacturing
 
 

 
 

 

 


 


 
 



 
 

 

 
	
 
 
 
 
 
 
 Industrials
 
 
 
 
 
 
 
 

 

 
 

 
 
 	
 
 
 Battery
 
 

 
 

 

 
	
 
 
 
 
 
 
 Commercial and Professional Services
 
 

 
 
 
 
 	
 
 Gas mass flow control and measurement for reference value of PM2.5 measurement
 
 


 

 

 
 

 

 
	
 
 
 Construction & Engineering
 
 

 
 

 

 
	
 
 
 Electrical Equipment
 
 

 
 

 

 
	
 
 
 Machinery
 
 

 
 

 

 


 


 
 



 
 

 

 
	
 
 
 
 
 
 
 Information Technology
 
 
 
 
 
 
 
 

 

 
 

 
 
 	
 
 
 
 
 
 
 Semiconductors
 
 

 
 
 
 
 	
 
 2D Materials
 
 
	
 
 Graphene
 
 
	
 
 Photovoltaics
 
 
	
 
 Display Technologies
 
 
	
 
 Data Storage
 
 
	
 
 Nanomaterials
 
 


 

 

 
 

 

 
	
 
 
 Semiconductor Manufacturing Process
 
 

 
 

 

 
	
 
 
 Technology Hardware and Equipment
 
 

 
 

 

 


 


 
 



 
 

 

 
	
 
 
 
 
 
 
 
 Life Sciences
 
 
 
 
 
 
 
 
 

 

 
 

 
 
 	
 
 
 
 
 
 
 Biopharma and Pharma
 
 

 
 
 
 
 	
 
 Drug Development and Formulation
 
 
	
 
 Process Development and Quality
 
 
	
 
 PAT Solutions
 
 
	
 
 Small Molecule Drugs
 
 
	
 
 Protein Analysis
 
 
	
 
 Cell Culture
 
 
	
 
 New Modality
 
 
	
 
 Microbial Testing
 
 
	
 
 Low Molecular Drugs
 
 


 

 

 
 

 

 
	
 
 
 Biotechnology and Biomedical
 
 

 
 

 

 
	
 
 
 Cosmetics
 
 

 
 

 

 
	
 
 
 Food and Beverage
 
 

 
 

 

 


 


 
 



 
 

 

 
	
 
 
 
 
 
 
 Materials
 
 
 
 
 
 
 
 

 

 
 

 
 
 	
 
 
 Ceramics
 
 

 
 

 

 
	
 
 
 
 
 
 
 Chemicals
 
 

 
 
 
 
 	
 
 Fertilizers, phyo-sanitary
 
 
	
 
 Polymers & Plastics
 
 
	
 
 Analytical Chemistry
 
 


 

 

 
 

 

 
	
 
 
 
 
 
 
 Chemical Manufacturing
 
 

 
 
 
 
 	
 
 Colloids, Slurries, Pigments, Inks
 
 


 

 

 
 

 

 
	
 
 
 Construction Materials
 
 

 
 

 

 
	
 
 
 Containers and Packaging
 
 

 
 

 

 
	
 
 
 Metal Powder
 
 

 
 

 

 
	
 
 
 Nonferrous Metals
 
 

 
 

 

 
	
 
 
 
 
 
 
 Nonmetallic Minerals
 
 

 
 
 
 
 	
 
 Glass
 
 
	
 
 Coatings
 
 


 

 

 
 

 

 
	
 
 
 Paper, Forest Products and Manufacturing
 
 

 
 

 

 
	
 
 
 Plastics and Rubber
 
 

 
 

 

 
	
 
 
 Primary Metals
 
 

 
 

 

 
	
 
 
 
 
 
 
 Material Research
 
 

 
 
 
 
 	
 
 Corrosion
 
 
	
 
 2D Materials
 
 
	
 
 Quantum Dots
 
 
	
 
 Carbon based Materials - Graphene
 
 
	
 
 Nanomaterials
 
 


 

 

 
 

 

 
	
 
 
 Photovoltaics
 
 

 
 

 

 
	
 
 
 Forensics
 
 

 
 

 

 
	
 
 
 
 
 
 
 Metal and Mining
 
 

 
 
 
 
 	
 
 Gemstones
 
 


 

 

 
 

 

 


 


 
 



 
 

 

 
	
 
 
 
 
 
 
 
 Medical Diagnostics
 
 
 
 
 

 

 
 
 



 

 
	
 
 
 
 
 
 
 Mobility and Transportation
 
 
 
 
 
 
 
 

 

 
 

 
 
 	
 
 
 Automotive Manufacturing
 
 

 
 

 

 
	
 
 
 Engine, Turbine and Power Transmission Equipment Manufacturing
 
 

 
 

 

 
	
 
 
 Real Driving Emissions
 
 

 
 

 

 
	
 
 
 Intelligent Lab
 
 

 
 

 

 
	
 
 
 Marine
 
 

 
 

 

 


 


 
 



 
 

 

 
	
 
 
 
 
 
 
 Waste Management
 
 
 
 
 
 
 
 

 

 
 

 
 
 	
 
 
 Solid Waste Management and Remediation Services
 
 

 
 

 

 
	
 
 
 
 
 
 
 Water Waste Management and Remediation Services
 
 

 
 
 
 
 	
 
 Waste Water and Soil Analysis
 
 
	
 
 Waste Water Treatment and Disposal
 
 


 

 

 
 

 

 
	
 
 
 Plastic Waste
 
 

 
 

 

 


 


 
 



 
 

 

 
	
 
 
 
 
 
 
 
 Water
 
 
 
 
 
 
 
 
 

 

 
 

 
 
 	
 
 
 Drinking Water Utilities
 
 

 
 

 

 
	
 
 
 
 
 
 
 Water Reuse
 
 

 
 
 
 
 	
 
 Water Testing
 
 


 

 

 
 

 

 


 


 
 



 
 

 

 



 

 



 
	
 
 
 Technology
 
 
 
 
 

 
 
 

 
 
 

 	
 
 
 
 
 
 
 Elemental Analysis
 
 
 
 
 
 
 
 

 

 
 

 
 
 	
 
 
 
 
 
 
 Energy Dispersive X-ray Fluorescence (ED-XRF)
 
 

 
 
 
 
 	
 
 What is X-ray Fluorescence (XRF)?
 
 
	
 
 What is X-ray Fluorescence Spectroscopy (micro-XRF)?
 
 
	
 
 XRF Key Components
 
 
	
 
 XRF Analysis
 
 
	
 
 XRF Articles
 
 
	
 
 HORIBA XRF Analyzers
 
 


 

 

 
 

 

 
	
 
 
 
 
 
 
 Glow Discharge Optical Emission Spectroscopy
 
 

 
 
 
 
 	
 
 Glow Discharge Optical Emission Spectroscopy
 
 
	
 
 Sample Measurement with GDOES
 
 
	
 
 Sample Test and Analysis
 
 
	
 
 Comparison with Other Techniques: Surface Analysis
 
 
	
 
 Comparison with Other Techniques: Bulk Analysis
 
 
	
 
 Instrument Introduction
 
 
	
 
 Benefits and Features of Pulsed RF GDOES
 
 
	
 
 Join the GD Community
 
 
	
 
 Bibliography
 
 


 

 

 
 

 

 
	
 
 
 
 
 
 
 Inductively Coupled Plasma - Optical Emission Spectroscopy (ICP-OES)
 
 

 
 
 
 
 	
 
 Inductively Coupled Plasma - Optical Emission Spectroscopy (ICP-OES)
 
 
	
 
 Scientific ICP Spectrometers
 
 
	
 
 Applications for ICP-OES
 
 
	
 
 ICP-OES and other techniques
 
 
	
 
 Principles and Theory
 
 
	
 
 Instrumentation
 
 
	
 
 Excitation Source
 
 
	
 
 Dispersive System
 
 
	
 
 Detection Systems Used with ICP-OES
 
 
	
 
 Performances in ICP-OES
 
 


 

 

 
 

 

 
	
 
 
 Carbon/Sulfur & Oxygen/Nitrogen/Hydrogen Analysis
 
 

 
 

 

 


 


 
 



 
 

 

 
	
 
 
 
 
 
 
 Health Care
 
 
 
 
 
 
 
 

 

 
 

 
 
 	
 
 
 Multi Distribution Sampling System (MDSS)
 
 

 
 

 

 
	
 
 
 Reticulocytes Analysis
 
 

 
 

 

 
	
 
 
 CBC + CRP
 
 

 
 

 

 
	
 
 
 Slide Production
 
 

 
 

 

 
	
 
 
 Automatic Rerun
 
 

 
 

 

 
	
 
 
 Absorbance
 
 

 
 

 

 
	
 
 
 Fluorescence
 
 

 
 

 

 
	
 
 
 Flow cytometry
 
 

 
 

 

 
	
 
 
 Impedance / Resistivity
 
 

 
 

 

 
	
 
 
 Sedimentation
 
 

 
 

 

 
	
 
 
 Spectrophotometry
 
 

 
 

 

 
	
 
 
 Potentiometry
 
 

 
 

 

 
	
 
 
 INR screening
 
 

 
 

 

 
	
 
 
 Clotting
 
 

 
 

 

 
	
 
 
 Turbidimetric
 
 

 
 

 

 
	
 
 
 Chromogenic
 
 

 
 

 

 


 


 
 



 
 

 

 
	
 
 
 
 
 
 
 Particle Analysis
 
 
 
 
 
 
 
 

 

 
 

 
 
 	
 
 
 Dynamic Light Scattering (DLS) Particle Size Distribution Analysis
 
 

 
 

 

 
	
 
 
 Molecular Weight
 
 

 
 

 

 
	
 
 
 Nanoparticle Tracking Analysis
 
 

 
 

 

 
	
 
 
 Static Light Scattering (SLS) / Laser Diffraction Particle Size Distribution Analysis
 
 

 
 

 

 
	
 
 
 Zeta Potential
 
 

 
 

 

 
	
 
 
 Centrifugal Sedimentation
 
 

 
 

 

 


 


 
 



 
 

 

 
	
 
 
 
 
 
 
 Fluid Control
 
 
 
 
 
 
 
 

 

 
 

 
 
 	
 
 
 Vaporization of Critical Process Chemistries
 
 

 
 

 

 
	
 
 
 Coriolis Flowmetry
 
 

 
 

 

 
	
 
 
 Thermal Mass Flowmetry
 
 

 
 

 

 


 


 
 



 
 

 

 
	
 
 
 
 
 
 
 Mass Spectrometry
 
 
 
 
 
 
 
 

 

 
 

 
 
 	
 
 
 Quadrupole Mass Spectrometry
 
 

 
 

 

 


 


 
 



 
 

 

 
	
 
 
 
 
 
 
 Microscopy and Imaging
 
 
 
 
 
 
 
 

 

 
 

 
 
 	
 
 
 
 
 
 
 AFM-Raman
 
 

 
 
 
 
 	
 
 AFM-Raman
 
 
	
 
 What is Tip Enhanced Raman Spectroscopy?
 
 
	
 
 What information does TERS provide?
 
 
	
 
 How does enhancement of the Raman signal occur in TERS?
 
 
	
 
 What are the TERS instrumental configurations?
 
 
	
 
 What are the TERS tips materials and morphology?
 
 
	
 
 What kind of substrates can be probed with TERS?
 
 
	
 
 What is the SPM feedback used for TERS?
 
 
	
 
 What is the spatial resolution of TERS?
 
 
	
 
 What is the definition of TERS Enhancement factor?
 
 
	
 
 What is nonlinear TERS?
 
 
	
 
 What are the degradation issues and artifacts in TERS?
 
 
	
 
 What are the main TERS applications in Materials Sciences?
 
 
	
 
 What are the main Life Sciences TERS applications?
 
 
	
 
 References
 
 
	
 
 Products
 
 


 

 

 
 

 

 
	
 
 
 Atomic Force Microscopy [AFM]
 
 

 
 

 

 
	
 
 
 Cathodoluminescence
 
 

 
 

 

 
	
 
 
 Image Analysis of Particles
 
 

 
 

 

 
	
 
 
 Micro X-ray Fluorescence
 
 

 
 

 

 
	
 
 
 Raman Microscopy
 
 

 
 

 

 


 


 
 



 
 

 

 
	
 
 
 
 
 
 
 Physisorption
 
 
 
 
 
 
 
 

 

 
 

 
 
 	
 
 
 Surface Area
 
 

 
 

 

 


 


 
 



 
 

 

 
	
 
 
 
 
 
 
 Spectroscopy
 
 
 
 
 
 
 
 

 

 
 

 
 
 	
 
 
 
 
 
 
 Cathodoluminescence Spectroscopy
 
 

 
 
 
 
 	
 
 Cathodoluminescence Spectroscopy
 
 
	
 
 Electron Microscope
 
 
	
 
 SEM, ESEM, SEM-FIB, (S)TEM
 
 
	
 
 EM Add-on detector
 
 
	
 
 SEM-Cathodoluminescence (SEM-CL)
 
 


 

 

 
 

 

 
	
 
 
 AFM-Raman
 
 

 
 

 

 
	
 
 
 
 
 
 
 Detectors
 
 

 
 
 
 
 	
 
 Detectors
 
 
	
 
 What is a CCD Detector?
 
 
	
 
 What is an EMCCD Detector?
 
 
	
 
 How to Select a CCD Camera for Spectroscopic Applications
 
 
	
 
 Wavelength and Pixel Position
 
 
	
 
 Spectroscopy Detector Products
 
 
	
 
 Scientific CCD Camera Products
 
 


 

 

 
 

 

 
	
 
 
 50 years of Diffraction Gratings
 
 

 
 

 

 
	
 
 
 Diffraction Gratings Ruled and Holographic
 
 

 
 

 

 
	
 
 
 
 
 
 
 Fluorescence Spectroscopy
 
 

 
 
 
 
 	
 
 Fluorescence Spectroscopy
 
 
	
 
 Principles and Theory of Fluorescence Spectroscopy
 
 
	
 
 What is the Jablonski Diagram?
 
 
	
 
 What is a Fluorescence Measurement?
 
 
	
 
 Steady State Fluorescence Techniques
 
 
	
 
 What is Fluorescence Anisotropy or Fluorescence Polarization?
 
 
	
 
 What are Luminescence Quantum Yields?
 
 
	
 
 What is Ratiometric Fluorescence?
 
 
	
 
 What is an Excitation Emission Matrix (EEM)?
 
 
	
 
 What is A-TEEM spectroscopy?
 
 
	
 
 What is Singlet Oxygen?
 
 
	
 
 How to Calculate Signal to Noise Ratio
 
 
	
 
 Fluorescence Lifetime Techniques
 
 
	
 
 Products Using Fluorescence Spectroscopy
 
 


 

 

 
 

 

 
	
 
 
 
 
 
 
 Quantum Cascade Laser (QCL) Spectroscopy
 
 

 
 
 
 
 	
 
 Optical Hardware
 
 
	
 
 Concentration Calculation Algorithm
 
 
	
 
 Application Fields
 
 


 

 

 
 

 

 
	
 
 
 
 
 
 
 Raman Imaging and Spectroscopy
 
 

 
 
 
 
 	
 
 Raman Spectroscopy
 
 
	
 
 History of Raman Spectroscopy
 
 
	
 
 Application field
 
 
	
 
 Comparison with other techniques
 
 
	
 
 Raman analysis
 
 
	
 
 Recording spectral images and profiles
 
 
	
 
 Description: Combined/hybrid/hyphenated Raman system
 
 
	
 
 Confocal Raman microscopy
 
 
	
 
 Raman Spectrometer Presentation
 
 
	
 
 How the technique is used
 
 
	
 
 Raman Image Gallery
 
 
	
 
 Related Products
 
 


 

 

 
 

 

 
	
 
 
 
 
 
 
 Spectrometers and Monochromators
 
 

 
 
 
 
 	
 
 Monochromator System Optics
 
 
	
 
 Bandpass and Resolution
 
 
	
 
 Order, Resolution, and Dispersion
 
 
	
 
 Choosing a Monochromator/ Spectrograph
 
 
	
 
 Spectrometer Throughput and Etendue
 
 
	
 
 Optical Signal to Noise Ratio and Stray Light
 
 
	
 
 Entrance Optics
 
 
	
 
 Spectrometer, Spectrograph and Monochromator Products
 
 


 

 

 
 

 

 
	
 
 
 
 
 
 
 Spectroscopic Ellipsometry
 
 

 
 
 
 
 	
 
 Spectroscopic Ellipsometry
 
 
	
 
 Advantages
 
 
	
 
 Instrumentation
 
 
	
 
 Measurement Techniques
 
 
	
 
 Data Analysis
 
 
	
 
 Cauchy dispersion module
 
 
	
 
 Products
 
 


 

 

 
 

 

 
	
 
 
 
 
 
 
 Vacuum Ultra Violet Spectroscopy
 
 

 
 
 
 
 	
 
 Vacuum Ultra Violet Spectroscopy
 
 
	
 
 VUV technology
 
 
	
 
 High Vacuum (HV), Ultra High Vacuum (UHV), gas purge
 
 
	
 
 Light sources in VUV
 
 
	
 
 VUV system: Detector
 
 
	
 
 Aberration
 
 
	
 
 References - Articles
 
 


 

 

 
 

 

 
	
 
 
 X-ray Fluorescence
 
 

 
 

 

 


 


 
 



 
 

 

 
	
 
 
 
 
 
 
 Surface Plasmon Resonance
 
 
 
 
 
 
 
 

 

 
 

 
 
 	
 
 
 
 
 
 
 Surface Plasmon Resonance imaging
 
 

 
 
 
 
 	
 
 Surface Plasmon Resonance Imaging (SPRi)
 
 
	
 
 Brief History of the Technique
 
 
	
 
 SPR Measurements, Application Field and Comparison with Other Techniques
 
 
	
 
 The Basics of Label-free Biomolecular Interactions
 
 
	
 
 Instrument Presentation
 
 
	
 
 How SPRi is Used
 
 
	
 
 Key Accessories. Sensorchips. Surface Chemistry
 
 
	
 
 How are the Molecules Immobilized on the biochip?
 
 
	
 
 Conclusion & Bibliography
 
 


 

 

 
 

 

 


 


 
 



 
 

 

 



 

 



 
	
 
 
 Service
 
 
 
 
 

 
 
 

 
 
 

 	
 
 
 
 
 
 
 Analysis Services
 
 
 
 
 
 
 
 

 

 
 

 
 
 	
 
 
 Analysis Centers and Services
 
 

 
 

 

 
	
 
 
 EMC Analysis Service
 
 

 
 

 

 


 


 
 



 
 

 

 
	
 
 
 
 
 
 
 Calibration and Certification
 
 
 
 
 
 
 
 

 

 
 

 
 
 	
 
 
 Calibration Centers
 
 

 
 

 

 


 


 
 



 
 

 

 
	
 
 
 
 
 
 
 Customer Support
 
 
 
 
 
 
 
 

 

 
 

 
 
 	
 
 
 HORIBA Medical Documentation Database
 
 

 
 

 

 
	
 
 
 Medical Customer Support
 
 

 
 

 

 
	
 
 
 On-Site Support
 
 

 
 

 

 
	
 
 
 Software Upgrades
 
 

 
 

 

 
	
 
 
 STARS Helpdesk
 
 

 
 

 

 


 


 
 



 
 

 

 
	
 
 
 
 
 
 
 Maintenance
 
 
 
 
 
 
 
 

 

 
 

 
 
 	
 
 
 Dynamometer and Other Overhaul Services
 
 

 
 

 

 
	
 
 
 Periodic Maintenance
 
 

 
 

 

 


 


 
 



 
 

 

 
	
 
 
 
 
 
 
 
 Spare Parts and Consumables
 
 
 
 
 

 

 
 
 



 

 
	
 
 
 
 
 
 
 Testing and Consulting
 
 
 
 
 
 
 
 

 

 
 

 
 
 	
 
 
 Automotive Testing Centers
 
 

 
 

 

 


 


 
 



 
 

 

 
	
 
 
 
 
 
 
 Training
 
 
 
 
 
 
 
 

 

 
 

 
 
 	
 
 
 
 
 
 Product Training
 
 

 
 
 
 
 	
 
 Scientific Product Training
 
 
	
 
 Automotive Product Training
 
 
	
 
 Medical Product Training
 
 


 

 

 
 

 

 
	
 
 
 Technology Training
 
 

 
 

 

 


 


 
 



 
 

 

 



 

 



 
	
 
 
 Company
 
 
 
 
 

 
 
 

 
 
 

 	
 
 
 
 
 
 
 About HORIBA
 
 
 
 
 
 
 
 

 

 
 

 
 
 	
 
 
 Home
 
 

 
 

 

 
	
 
 
 Message
 
 

 
 

 

 
	
 
 
 Company Profile
 
 

 
 

 

 
	
 
 
 Corporate Philosophy
 
 

 
 

 

 
	
 
 
 Our Future (Vision, Mission, Values)
 
 

 
 

 

 
	
 
 
 Corporate Governance
 
 

 
 

 

 
	
 
 
 Board of Directors
 
 

 
 

 

 
	
 
 
 Culture
 
 

 
 

 

 
	
 
 
 
 
 
 History
 
 

 
 
 
 
 	
 
 1945–1960s
 
 
	
 
 1970s
 
 
	
 
 1980s
 
 
	
 
 1990s
 
 
	
 
 2000s
 
 
	
 
 2010s
 
 
	
 
 2020s
 
 


 

 

 
 

 

 
	
 
 
 HORIBA Report
 
 

 
 

 

 
	
 
 
 
 
 
 
 Technical Journal "Readout"
 
 

 
 
 
 
 	
 
 Readout No. E57 - HORIBA’s Initiatives in the Next-Generation Energy and Environment Fields
 
 
	
 
 Readout No. E56 - Analytical Solutions in Megatrends
 
 
	
 
 Readout No. E55 - 2021 Masao Horiba Awards - Spectroscopic analysis and measurement technology in the life science field
 
 
	
 
 Readout No. E54 - Microplastics and Nanoplastics: Analysis and Method Development
 
 
	
 
 Masao Horiba Awards Research Articles
 
 
	
 
 Readout No. E53 - 2019 Masao Horiba Awards - Advanced Analytical and Measurement Technologies for Efficient Control System to Maximize the Performance of Electric Power and Batteries Usage
 
 
	
 
 Readout No. E52 - Green Innovation for Marine Shipping Industry
 
 
	
 
 Readout No. E51 - 2018 Masao Horiba Awards Advanced analytical and measurement technologies in semiconductor manufacturing processes
 
 
	
 
 Readout No. E50 - Low-Carbon Society and Environmental Improvement
 
 
	
 
 Readout No. E49 - Photonic Instrumentation in Life Science
 
 
	
 
 Readout No. E48 - Water Measurement Experts
 
 
	
 
 Readout No. E47 - Application for Semiconductor Manufacturing Process
 
 
	
 
 Readout No. E46 - New Development for Automotive Test Systems
 
 
	
 
 Readout No. E45 - Application Technology in Analysis
 
 
	
 
 Readout No. E44 - Contribution of Diagnostics to Total Medical Care/Healthcare
 
 
	
 
 Readout No. E43 - Watching the Environmental and Society with Measurements
 
 
	
 
 Readout No. E42 - More Efficient Testing on Automotive Development, Improving the Accuracy of Fuel Consumption Measurement
 
 
	
 
 Readout No. E41 - Application
 
 
	
 
 Readout No. E40 - Application
 
 
	
 
 Readout No. E18 - EUROPE
 
 
	
 
 Readout No. E17 - AMERICA
 
 
	
 
 Readout No. E16 - Chinese (Asia)
 
 
	
 
 Readout No. E15 - Technologies for HORIBA STEC
 
 
	
 
 Readout No. E14 - Masao HORIBA Awards"Measurement of Bioparticles" and "Measurement of Internal Combustion"
 
 
	
 
 Readout No. E13 - Technologies for Automotive Testing
 
 
	
 
 Readout No. E12 - Masao Horiba Awards "X-ray Analysis Technology"
 
 
	
 
 Readout No. E11 - The Second Masao Horiba Awards
 
 
	
 
 Readout No. E10 - Environmental Analysis Technologies for the Management of Global Environment and the Development of Industry
 
 
	
 
 Readout No. E09 - The First Dr.Masao Horiba's Award and the 50th Anniversary Products
 
 
	
 
 Readout No. E08 - Products and Technologies of HORIBA ABX
 
 
	
 
 Readout No. E07 - Products and Technologies of Jobin Yvon HORIBA Group
 
 
	
 
 Readout No. E06 - 50th Anniversary of HORIBA, Ltd. Products and Technology of HORIBA Group
 
 
	
 
 Readout No. E05 - Semiconductor Instruments
 
 
	
 
 Readout No. E04 - Hematology Instruments
 
 
	
 
 Readout No. E03 - Paticulate Matter
 
 
	
 
 Readout No. E02 - The Technology Alliance for X-ray Analysis
 
 
	
 
 Readout No. E01 - the Analysis of the Global Environment
 
 


 

 

 
 

 

 
	
 
 
 Group Companies
 
 

 
 

 

 
	
 
 
 Virtual Patent Marking
 
 

 
 

 

 


 


 
 



 
 

 

 
	
 
 
 
 
 
 
 
 Events
 
 
 
 
 

 

 
 
 



 

 
	
 
 
 
 
 
 
 
 Career
 
 
 
 
 

 

 
 
 



 

 
	
 
 
 
 
 
 
 
 Investor Relations
 
 
 
 
 
 
 
 
 

 

 
 

 
 
 	
 
 
 Home
 
 

 
 

 

 
	
 
 
 Investor Relations News
 
 

 
 

 

 
	
 
 
 
 
 
 IR Library
 
 

 
 
 
 
 	
 
 Financial Statements
 
 
	
 
 Presentation Materials
 
 
	
 
 HORIBA Report
 
 


 

 

 
 

 

 
	
 
 
 Message from the CEO
 
 

 
 

 

 
	
 
 
 Mid-Long Term Management Plan
 
 

 
 

 

 
	
 
 
 Stock Information
 
 

 
 

 

 
	
 
 
 Shareholders Meeting
 
 

 
 

 

 
	
 
 
 
 
 
 Other IR Information
 
 

 
 
 
 
 	
 
 Investor Relations Calendar
 
 
	
 
 Disclaimer
 
 


 

 

 
 

 

 
	
 
 
 Investor Relations Contact
 
 

 
 

 

 


 


 
 



 
 

 

 
	
 
 
 
 
 
 
 
 News
 
 
 
 
 

 

 
 
 



 

 
	
 
 
 
 
 
 
 Social Responsibility
 
 
 
 
 
 
 
 

 

 
 

 
 
 	
 
 
 Home
 
 

 
 

 

 
	
 
 
 Message
 
 

 
 

 

 
	
 
 
 
 
 
 HORIBA's CSR
 
 

 
 
 
 
 	
 
 CSR Related Policy and Promotion System
 
 
	
 
 Code of Ethics
 
 
	
 
 UN Global Compact
 
 
	
 
 HORIBA and the SDGs
 
 
	
 
 Integrated Management System
 
 


 

 

 
 

 

 
	
 
 
 
 
 
 Environment
 
 

 
 
 
 
 	
 
 Environmental Performance Indices
 
 
	
 
 Eco-Friendly Products
 
 
	
 
 Actions for RoHS Directive, REACH Regulation and GHS Regulations
 
 


 

 

 
 

 

 
	
 
 
 
 
 
 Social
 
 

 
 
 
 
 	
 
 Home
 
 
	
 
 Quality
 
 
	
 
 Occupational safety and health
 
 
	
 
 Promotion of Diversity
 
 
	
 
 Material Procurement
 
 
	
 
 Social Activities
 
 


 

 

 
 

 

 
	
 
 
 
 
 
 Governance
 
 

 
 
 
 
 	
 
 Corporate Governance
 
 
	
 
 Internal Controls
 
 
	
 
 Compliance Promotion Systems
 
 
	
 
 Risk Management
 
 


 

 

 
 

 

 
	
 
 
 HORIBA Special Contents
 
 

 
 

 

 
	
 
 
 
 
 
 
 Library
 
 

 
 
 
 
 	
 
 Back number of CSR Reports
 
 


 

 

 
 

 

 
	
 
 
 
 
 
 HORIBA Group Social Media
 
 

 
 
 
 
 	
 
 Social Media Registered Accounts
 
 
	
 
 HORIBA Group Social Media Policy
 
 
	
 
 HORIBA Group Terms of Use for Social Media
 
 


 

 

 
 

 

 


 


 
 



 
 

 

 



 

 



 
	
 
 
 Contact
 
 
 
 
 

 
 
 

 
 
 

 	
 
 
 
 
 
 
 
 Contact Form
 
 
 
 
 

 

 
 
 



 

 
	
 
 
 
 
 
 
 
 Worldwide Locations
 
 
 
 
 

 

 
 
 



 

 



 

 



 



 

 


 

 

 



 
 
 	
 
 
 
 
 
 
 

 
 
 
 

 

 

 

 

 

 


 

 

 




 
 
 	
 
 
  Country / Region
 

 

 Change
 
 

 


 

 

 












 
 
 [image: rfi]
 
 Contact us
 

 

 
 [image: rfi]
 
 Find us
 

 

 
 
 



 

 


















Explore the future









[bookmark: top]



 
 

 







 


 Welcome to HORIBA
 







The HORIBA Group of worldwide companies provides an extensive array of instruments and systems for applications ranging from automotive R&D, process and environmental monitoring, in-vitro medical diagnostics, semiconductor manufacturing and metrology, to a broad range of scientific R&D and QC measurements. Proven quality and trustworthy performance have established widespread confidence in the HORIBA Brand.
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 Automotive
 
HORIBA Automotive provides innovative applications and insights, advanced automotive validation and…

 Read more
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 Medical
 
HORIBA Medical designs, develops and distributes worldwide, in vitro diagnostic systems mainly…

 Read more
 


[image: ]
 Process and Environmental
 
HORIBA Process and Environmental provides a wide range of technologies to measure air, water and…

 Read more
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 Semiconductor
 
HORIBA Semiconductor have developed a line-up of fluid control, vaporization, analytical equipment…

 Read more
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 Scientific
 
HORIBA Scientific offers 200 years of experience in developing high-performance scientific…

 Read more
 


[image: ]
 Water & Liquid
 
HORIBA water and liquid analysis technology is based on 75 years’ experience since the foundation of…

 Read more
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 Energy and Environment
 
Toward the achievement of a carbon neutral society, the adoption of new energy sources such as…

 Read more
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 Life Sciences
 
Through genuine partnership with our customers, in the Life Science industry, HORIBA will develop…

 Read more
 











[image: ]ABOUT HORIBA
Since establishing HORIBA RADIO LABORATORY in Japan in 1945, HORIBA has grown as an R&D company and engaged in international operations, making the most of its experiences and encounters with people along the way. We will continue to meet the varied needs of the world through our measurement and analysis technology.
Read more








We develop solutions that go beyond just products
Read more about HORIBA solutions and applications
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"Our Future" Website
The "Our Future" website serves as a special platform that highlights HORIBA Group's Vision, Mission, and Values. It outlines the entity HORIBA group aims to become and how we intend to contribute towards a healthier, sustainable, and better future.
More
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HORIBA’s new virtual-based solution to Real Driving Emissions (RDE) development – RDE+
RDE+ is a rapid, robust, integrated process and toolchain to deliver design, development, validation and verification with optimum efficiency.
More
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Agriculture and crop science
Portable and Lab-based solutions for Agriculture Analysis & Crop Science
More
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Drinking Water Utilities
Water sources such as rivers and lakes, which provide clean water, 
 are important elements that support people's lives.
More
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Get all your Fluorescence and Absorbance data in the Blink of an Eye
The Duetta simultaneously measures hundreds of fluorescence and absorbance spectra to deliver true molecular fingerprinting of your samples.
more
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 |  
 NewsHORIBA Europe's David Schroeck, Global Product Manager Wind Tunnel Technologies, explains what and why a wind tunnel balance is essential...


 Read more
 [image: ]Launch of “Our Future” (Vision, Mission, Values) Dedicated Website

 04/02/2024
 




 
 

 
 
 |  
 NewsLaunch of HORIBA Group The “Our Future” (Vision, Mission, Values) dedicated website presents the HORIBA Group vision for the world and the kind of…


 Read more
 [image: HORIBA Chase the Case #30 - Lymphocytosis]Lymphocytosis - Yumizen Hematology Clinical Cases "Chase the Case" #30

 03/20/2024
 



The latest issue of Chase the Case is from a patient diagnosed with Lymphocytosis. See how the hematology analyzer Yumizen H2500 shows the presence of…


 Read more
 [image: HORIBA_Medical_QSP_Newsletter_Image]Nucleated Red Blood Cell (NRBC) - HORIBA QSP Newsletter #44

 03/05/2024
 



The 44th edition of the QSP Blood Cell Morphology Newsletter features a case study and a quick overview of Nucleated Red Blood Cells (NRBC). 
► Read…


 Read more
 [image: ]HORIBA TECHNO SERVICE Joins Team Analyzing Bennu Asteroid Samples…

 02/28/2024
 




 
 

 
 
 |  
 Press ReleaseHORIBA TECHNO SERVICE Co., Ltd.  (hereinafter “HORIBA TECHNO SERVICE”), a Horiba Group company handling analysis/service businesses, joined the…


 Read more
 [image: HORIBA_Medical_QSP_Newsletter_Image]Acute monocytic/monoblastic leukemia (AML) - HORIBA QSP Newsletter #43

 02/16/2024
 



Let's review last month's blood slide cases in the latest QSP Newsletter, with a focus on AML cases in detail. Additionally, take our monthly cell…


 Read more
 [image: HORIBA Medical Chase the Case #29 - Chronic Myelomonocytic Leukemia]Chronic Myelomonocytic Leukemia - Yumizen Hematology Clinical Cases…

 02/13/2024
 



Total immaturity of WBCs is of clinical importance to identify the morphologies and classify infections, inflammations, or hematology…


 Read more
 [image: ]Masao Horiba Awards 2024 is now accepting applications!
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 |  
 Press ReleaseThis year’s theme is ‘Analytical and Measurement Technologies for a Clean Water Environment and Sustainable Society.’
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 [image: French Healthcare Association Logo]HORIBA Medical Becomes a Member of the French Healthcare Association
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HORIBA Medical is pleased to announce that the company became a member of the French Healthcare Association in January 2024.
The French Healthcare…
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 Would you like to learn more about HORIBA?
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Upcoming Events
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 04/12/2024
  | Munich, Germany
 
 

 
 
 |  
 ExhibitionMeet us at booth no. A2 402 at analytica 2024 - The Laboratory Technology Trade Show and Conference in Munich.
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 |  
 Eventpresented by Thibault Brulé, HORIBA France, and Sarah Desplanche, HORIBA France
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 04/18/2024
  | Monterey, CAVisit HORIBA Scientific at FCMN 2024
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 04/18/2024
  | Oxford, MSVisit HORIBA Scientific at the 22nd International Conference on the Science of Botanicals and the 7th World Congress on Medicinal and Aromatic Plants
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 04/18/2024
  | Detroit, Michigan, USA
 
 

 
 
 |  
 EventWCX™ World Congress Experience provides an unmatched opportunity to see all the moving parts in today’s mobility industry.
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 |  
 EventThis joint webinar of PureNanoTech and HORIBA, will introduce the latest innovation in nanobubble technology, validated using an improved nanoparticle…
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 04/26/2024
  | Hannover, Germany
 
 

 
 
 |  
 ExhibitionJoin HORIBA at hall 13, booth C34 at the HANNOVER MESSE 2024, the world’s leading trade show for industry and technology.
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 04/25/2024
  | New Brunswick, NJVisit HORIBA Scientific at the APACT USA Conference
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 04/25/2024
  | Gila River Resorts at Wild Horse Pass
 
 

 
 
 |  
 ConferenceVisit HORIBA Semiconductor at Linx Cleaning Conferences 2024
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