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#Electron Energy Loss Spectroscopy #EELS #surface vibrations #vibrational spectroscopy #surface science 

Electron Energy Loss Spectroscopy (EELS) is a powerful surface-sensitive technique utilized to probe 
the vibrational modes of atoms and molecules adsorbed on or intrinsic to material surfaces. By ana-
lyzing the characteristic energy lost by incident electrons, EELS provides crucial insights into surface 
chemistry, adsorption processes, and the dynamics of surface vibrations, essential for understanding 
phenomena from catalysis to thin film growth.
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Electron Energy Loss Spectroscopy And Surface Vibrations
Electron energy loss spectroscopy (EELS) is a form of electron microscopy in which a material is 
exposed to a beam of electrons with a known, narrow range... 19 KB (2,240 words) - 09:03, 2 March 
2024
resolution electron energy loss spectroscopy (HREELS) is a tool used in surface science. The inelastic 
scattering of electrons from surfaces is utilized... 19 KB (2,735 words) - 18:03, 29 September 2023
Infrared spectroscopy (IR spectroscopy or vibrational spectroscopy) is the measurement of the inter-
action of infrared radiation with matter by absorption... 53 KB (5,891 words) - 19:23, 20 March 2024
X-ray photoelectron spectroscopy (XPS) is a surface-sensitive quantitative spectroscopic technique 
based on the photoelectric effect that can identify... 42 KB (6,190 words) - 07:57, 20 February 2024
Raman spectroscopy (/ÈrQÐmYn/) (named after physicist C. V. Raman) is a spectroscopic technique typically 
used to determine vibrational modes of molecules... 84 KB (9,827 words) - 09:22, 9 February 2024
X-ray spectroscopy is a general term for several spectroscopic techniques for characterization of 
materials by using x-ray radiation. When an electron from... 18 KB (2,659 words) - 14:02, 25 February 
2024
photonics. Electron microscope Cryo-electron microscopy Electron diffraction Electron energy loss 
spectroscopy (EELS) Energy filtered transmission electron microscopy... 117 KB (15,013 words) - 
21:56, 17 January 2024
Dielectric spectroscopy Dual-polarization interferometry measures the real and imaginary components 
of the complex refractive index. Electron energy loss spectroscopy... 42 KB (4,635 words) - 04:08, 26 
February 2024
Resonance Raman spectroscopy (RR spectroscopy or RRS) is a variant of Raman spectroscopy in 
which the incident photon energy is close in energy to an electronic... 24 KB (2,773 words) - 03:57, 17 
November 2023
dark-field imaging, and spectroscopic mapping by energy dispersive X-ray (EDX) spectroscopy, or 
electron energy loss spectroscopy (EELS). These signals... 37 KB (4,263 words) - 04:24, 27 December 
2023
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particles like neutrons and protons because electrons have a lower mass and hence a longer de Broglie 
wavelength for a given energy. Electrons play an essential... 152 KB (15,316 words) - 00:12, 6 March 
2024
scanning transmission electron microscopy with energy dispersive x-ray spectroscopy. Because the 
imaging was conducted using an electron beam, Coulombic beam-orbital... 83 KB (10,688 words) - 
14:01, 4 March 2024
properties of the material. Energy distribution among electrons is described by the Fermi level and the 
temperature of the electrons. At absolute zero temperature... 27 KB (4,197 words) - 22:39, 7 March 
2024
photons do not have sufficient energy to ionize atoms. Throughout most of the electromagnetic 
spectrum, spectroscopy can be used to separate waves of... 46 KB (4,899 words) - 22:47, 15 March 
2024
through energy-dispersive x-ray spectroscopy, investigations of electronic structure and bonding 
through electron energy loss spectroscopy, and studies... 142 KB (15,356 words) - 01:07, 18 January 
2024
Surface-enhanced Raman spectroscopy or surface-enhanced Raman scattering (SERS) is a surface-
-sensitive technique that enhances Raman scattering by molecules... 44 KB (4,959 words) - 07:29, 28 
January 2024
luminescence (light emission) and is initiated by photoexcitation (i.e. photons that excite electrons to a 
higher energy level in an atom), hence the prefix... 27 KB (3,340 words) - 07:43, 20 March 2024
Dielectric spectroscopy (which falls in a subcategory of impedance spectroscopy) measures the 
dielectric properties of a medium as a function of frequency... 25 KB (3,028 words) - 12:35, 5 February 
2024
Westdeutscher Verlag 1982 with Douglas L. Mills: Electron Energy Loss Spectroscopy and Surface 
Vibrations, Academic Press 1982 with Hans Lüth: Festkörperphysik... 3 KB (341 words) - 03:50, 6 
August 2023
of a specific frequency, and does not violate selection rules. For example, in most glasses, electrons 
have no available energy levels above them in range... 33 KB (4,221 words) - 18:14, 13 February 2024

37: Introduction to electron energy-loss spectroscopy (EELS) - 37: Introduction to electron ener-
gy-loss spectroscopy (EELS) by Kelvin Xie MSEN TAMU 12,882 views 3 years ago 8 minutes - What 
is EELS, instrumentation, energy, resolution, and data acquisition modes.
Recap the electron beam-material interaction in TEM
Information you can obtain from EELS
The basic idea
The EELS spectrum
Energy resolution of EELS
One important note - use consistent collection angles
Point analysis, line scan, and mapping
Mod-01 Lec-41 Electron Energy Loss Spectroscopy(EELS) - Mod-01 Lec-41 Electron Energy Loss 
Spectroscopy(EELS) by nptelhrd 11,491 views 9 years ago 49 minutes - Nanostructures and 
Nanomaterials: Characterization and Properties by Characterization and Properties by Dr. Kantesh 
Balani ...
Electron Energy Loss Spectroscopy
EELS Spectrum
Energy Losses
(2) Impact scattering
Disadvantages
EELS/ EDX
09_STEM EELS_SRehn - 09_STEM EELS_SRehn by Rice Prof ELEC 571 940 views 3 years ago 
5 minutes, 4 seconds - A video describing the use of electron energy loss spectroscopy, (EELS) 
in scanning transmission electron microscopy (STEM) to ...
3D Animation of Vibrations in Infrared Spectroscopy for Download | Royalty Free Content - 3D 
Animation of Vibrations in Infrared Spectroscopy for Download | Royalty Free Content by Captain 
Corrosion 121,042 views 6 years ago 21 seconds - A 3D animation of vibrations, in molecules 
caused by the absorption of infrared electromagnetic radiation in infrared spectroscopy,.
Vibrational Spectroscopy: IR vs. Raman - Vibrational Spectroscopy: IR vs. Raman by molmil3 220,524 
views 10 years ago 8 minutes, 24 seconds - Inorganic Chemistry: Tutorial 1 Guilford College.
Absorption Spectroscopy



Vibrational Spectroscopy
Infrared Spectroscopy
IR Spectra
Quantitative Analysis
No change in dipole moment
Raman Spectroscopy
Shifts
Comparison
20. Electronic and Vibrational Spectroscopy - 20. Electronic and Vibrational Spectroscopy by Yale-
Courses 13,773 views 11 years ago 49 minutes - Freshman Organic Chemistry II (CHEM 125B) 
Time-dependent quantum mechanics shows how mixing orbitals of different energy, ...
Chapter 1. Electronic Spectroscopy: Atomic Absorption and Time Dependence
Chapter 2. Organic Chromophores
Chapter 3. Infrared Spectra, Hooke's Law, and Vibrational Frequency
Chapter 4. Why IR is Complicated: Coupled Oscillators and Normal Modes
HREELS High Resolution Electron Energy Loss Spectroscopy - HREELS High Resolution Electron 
Energy Loss Spectroscopy by Vidya-mitra 721 views 5 years ago 29 minutes - Subject:Analytical 
Chemistry/Instrumentation Paper: Surface, Analytical Chemistry-I.
Learning Objectives
High-resolution Electron Energy Loss Spectroscopy (HREELS)
The Process of Historical Developmnet
Components and Properties
Disadvantages
Major Disadvantage
Organic Molecules : Ethylene
Self-Assembled Monolayers
CCEM Webinar Series - Introduction to EELS - CCEM Webinar Series - Introduction to EELS by 
Canadian Centre for Electron Microscopy CCEM 3,512 views 3 years ago 1 hour, 13 minutes - Get 
an introduction to electron energy loss spectroscopy,. This is the leading webinar to more specific 
topics in the future.
Vibration of Molecules CHEM Study - Vibration of Molecules CHEM Study by The Lawrence Hall of 
Science 143,602 views 13 years ago 11 minutes, 43 seconds - Vibration, of Molecules 2nd Edition 
CHEM Study The Chemical Education Material Study, better known as CHEM Study, was ...
CHemical Education Material Study
AMERICAN CHEMICAL SOCIETY presents
VIBRATION MOLECULES
The purpose of this film is to show the relationship between the structure of molecules and their 
internal vibrations. Animation is in slow motion, but frequencies and dimensions are drawn to scale 
in accordance with our best knowledge of the structure of the molecules represented.
How to determine the number of possible modes of vibration a molecule may have.
Quantization of vibrational energy
Production of the film was made possible by a grant to the American Chemical Society from the Alfred 
P. Sloan Foundation. A testing and evaluation pro- gram determining the effectiveness of the film was 
made possible by a grant from the Ford Foundation.
I Made A Virus - It Was Easier Than I Thought - I Made A Virus - It Was Easier Than I Thought by 
Nathan Baggs 5,238 views 11 hours ago 12 minutes, 44 seconds - Let's see what it takes to make 
a virus. Become a member to get early access to videos ...
How does Cerenkov radiation work? - How does Cerenkov radiation work? by Fermilab 439,043 
views 5 years ago 9 minutes, 49 seconds - The behavior of matter can constantly amaze people, 
especially when extreme conditions are involved. In this video, Fermilab's ...
Who discovered Cherenkov radiation?
The invisible motion of still objects - Ran Tivony - The invisible motion of still objects - Ran Tivony by 
TED-Ed 315,596 views 7 years ago 4 minutes, 44 seconds - Many of the inanimate objects around 
you probably seem perfectly still. But look deep into the atomic structure of any of them, and ...
Electronic transitions in simple way - Electronic transitions in simple way by egpat 185,917 views 3 
years ago 18 minutes - How molecules absorb? Tiny electrons, can catch the energy, and jump to 
higher energy, levels which brings the absorption. But all ...
What happens in molecules?
Electronic transitions in molecules



Chromophores
Which transition requires more energy?
Scanning Electron Microscopy (SEM): animation of 3 types of imaging - Scanning Electron Mi-
croscopy (SEM): animation of 3 types of imaging by NUS Chem Emelyn Tan 127,520 views 8 years 
ago 3 minutes, 47 seconds - Scanning electron, microscopy (SEM) is a powerful imaging technique 
which produces a largely magnified image by using ...
Introduction to Infrared Spectroscopy - Introduction to Infrared Spectroscopy by Knowbee 442,055 
views 9 years ago 15 minutes - SUBMIT AN MCAT PROBLEM AND I WILL SHOW YOU HOW TO 
SOLVE IT VIA VIDEO. FREE. VISIT WEBSITE FOR DETAILS.
Introduction
Frequency of light
Absorption of light
Absorption bands
Single bonds
IR spectrum
Functional group region
Fingerprint region
Functional group wave numbers
How does Energy Dispersive Spectroscopy (EDS) work? - How does Energy Dispersive Spec-
troscopy (EDS) work? by Taylor Sparks 52,579 views 3 years ago 8 minutes, 4 seconds - Since 
energy, levels are discrete and unique to each atom, we can knock out inner electrons, and as 
outer electrons, fall into the ...
Introduction to Transmission Electron Microscopy -  Waclaw Swiech - MRL Webinar 05282020 - 
Introduction to Transmission Electron Microscopy -  Waclaw Swiech - MRL Webinar 05282020 by 
MRL Facilities 14,361 views 3 years ago 1 hour, 5 minutes - Transmission electron, microscopy 
(TEM) is the oldest imaging technique using charged particles optics. It has lateral resolution ...
Intro
EAG Smart Chart
Why Use Transmission Electron Microscopy?
Resolution - What is it?
TEM Sample Preparation Materials Science
Light Microscopy vs Electron Microscopy?
Simplified Structure of a TEM
Selected Area Electron Diffraction (SAED)
Nanoarea Electron Diffraction NAEDI
Major Imaging Techniques / Contrast Mechanisms
High Resolution Transmission Electron Microscopy (HRTEM)
ADF STEM Applications
Spherical Aberration Correction
Spherical Aberration Corrector for STEM
Thermo Fisher Scientific - Themis Z STEM/TEM
Imaging Performance: Themis Z STEM
Faraday Cage Physics EXPLAINED using 1843 Ice Pail Experiment and History - Faraday Cage 
Physics EXPLAINED using 1843 Ice Pail Experiment and History by Kathy Loves Physics & History 
135,939 views 1 year ago 27 minutes - How does a Faraday Cage work to protect against lightning, 
Electric Fields, and Electromagnetic Waves like radio and microwave ...
Simple At-Home Faraday Cage Experiment
History of Induction and Conduction
Benjamin Franklin to Coulomb to Faraday
The Gold-Leaf Electrometer
Faraday’s 1843 Ice Pail Experiment EXPLAINED
Faraday Cage vs. Static Electric Fields
From Faraday to Maxwell to Heaviside to Hertz
How a Faraday Cage Protects against Radio
Faraday Cages for Microwaves and High Frequency
Next Time on "The Lightning Tamers"
Electron Spin Resonance ESR Spectrometer Experiment - Electron Spin Resonance ESR Spec-
trometer Experiment by Ramkrishna Lab Supplier (R K LAB) 48,569 views 3 years ago 26 minutes 
- Electron, Spin Resonance (ESR) Spectrometer Experiment.



Working Principle of the Experiment
Calculating the Slope
Rf Oscillator
Signal for the Electron Spin Resonance
DualEELS: The importance of low-loss correction of electron energy-loss spectroscopy data - 
DualEELS: The importance of low-loss correction of electron energy-loss spectroscopy data by Gatan 
1,207 views 10 months ago 48 minutes - Electrons, interact strongly with matter, so much so that 
multiple scattering is nearly always present. Multiple scattering for ...
Fundamental Aim of Elemental Quantification
Why Acquire the EELS Low-loss?
The Effect of Plural Scattering on Core-Loss Edges
Plural Scattering Correction in GMS 3 Quantification
Standards Based EELS Quantification
Standards Based Quantification with Plural Scattering Correction
Summary
Electronic transitions and energy | AP Chemistry | Khan Academy - Electronic transitions and 
energy | AP Chemistry | Khan Academy by Khan Academy 39,181 views 3 years ago 7 minutes, 
52 seconds - Electronic transitions occur in atoms and molecules due to the absorption or emission 
of electromagnetic radiation (typically UV or ...
M-07. HREELS High Resolution Electron Energy Loss Spectroscopy - M-07. HREELS High Reso-
lution Electron Energy Loss Spectroscopy by e-Content-Science 277 views 3 years ago 29 minutes 
- ... resolution electron energy loss spectroscopy, which is abbreviated as h r e e l s in short this 
comes under the paper of surface, ...
04   Vlastimil Krapek - Electron energy loss spectroscopy of plasmonic nanostructures - 04   Vlastimil 
Krapek - Electron energy loss spectroscopy of plasmonic nanostructures by Božena �echalová 128 
views 3 years ago 23 minutes - Nanostructures and nanoparticles of different kinds are investigated 
intensively in connection with numerous applications.
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Plasmonic antennas supporting hot spots
Babinet's principle-vectorial formulation
Formation of hot spots - Babinet's principle
Fabricated samples
Mapping plasmonic near fields - EELS
EELS spectra and maps of a bowtie antenna
EELS spectra and maps of a diabolo antenna
Comparison of a bowtie and a diabolo antenna
Bowtie and diabolo: size sweep
Indepedent engineering of individual plasmon modes
Babinet's principle: energies
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Interpretation of EELS maps: Electric field
Interpretation of EELS maps: Magnetic field
Is the correspondence quantitative? Disc-shaped antennas
Conclusion
Vibrational transitions IR spectroscopy - Vibrational transitions IR spectroscopy by egpat 53,202 
views 3 years ago 9 minutes, 16 seconds - IR radiation can bring vibrational transitions but inter-
estingly all vibrational transitions may not absorb IR radiation. In this video ...
Introduction
Absorption of radiation by molecules
Vibrational transitions
Stretching vibrations
Out-plane bending
Gatan Webinar In Situ Electron Energy Loss Spectroscopy for Nanoscale Characterization of Mate-
rials - Gatan Webinar In Situ Electron Energy Loss Spectroscopy for Nanoscale Characterization of 
Materials by Gatan 4,493 views 4 years ago 1 hour, 2 minutes - This webinar illustrates the application 
of core-loss, and low-loss, EELS for in situ materials characterization. Observations of in situ ...
Intro
Overview



In Situ and Operando Transmission Electron Microscopy
Environmental Reaction Cell TEM for Materials Research
Electron-Solid Interactions and Spectral Information
EELS and Electronic/Vibrational Excitations
Three Regions in Electron Energy Loss Spectroscopy
Environmental Scanning Transmission Electron Microscopy (ESTEM)
Three Processes for Energy Loss and their Application
In Situ Materials Synthesis - Confirming the Elemental Composition Ordered Arrays of GaN Dots in 
Si
Electron Beam Induced Chemical Transformations
Bimetallic Particle Synthesis: Influence of Ru on Co Nanoparticles
Catalyst Structure-Activity : 50%Ru50%Ni/SiO
Catalyst Activation/Phase Change : 50%Ru50%Ni/SIO
Catalytically Active Ce-Based Oxides
Detecting Nanoscale Redox Activity with In Situ Electron Energy-Loss Spectroscopy (EELS)
Redox Processes in Cerium Based Oxides
Variations in Redox Activity Ceria Zirconia Nanoparticles
In Situ Carbon Deposition - Localized Structural Evolution
Detect Catalytic Reaction Products and Conversions Increase Conversion
Vibrational EELS of Carbon Nitride Photocatalyst
Electron energy loss spectroscopy in the framework of the discrete dipole approximation - Electron 
energy loss spectroscopy in the framework of the discrete dipole approximation by Scattering 99 
views 2 years ago 12 minutes, 41 seconds - Given by Alexander Kichigin at METANANO-2020 
conference on 18.09.2020. Abstract: Electron,-energy,-loss spectroscopy, (EELS) ...
Introduction
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Simulation
Visualization
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Conclusion
Building a Relay-Powered Pi Machine - Building a Relay-Powered Pi Machine by The Science Elf 
14,792 views 19 hours ago 17 minutes - Just in time to be a few days late to Pi Day, I built a machine 
that computes the digits of pi with relays. Music Used: Shawl Paul ...
Tech Talk: Introduction to Energy Dispersive Spectrum (EDS) and Electron Energy Loss Spectrum 
(EELS) - Tech Talk: Introduction to Energy Dispersive Spectrum (EDS) and Electron Energy Loss 
Spectrum (EELS) by NUANCE Center 131 views 2 years ago 39 minutes - Let's see this e if this e is 
the energy loss, if this one is higher very large then this cross-sectional differential should be very 
small ...
Electron Energy-Loss Spectroscopy for Semiconductor Device Characterization - Electron Ener-
gy-Loss Spectroscopy for Semiconductor Device Characterization by Gatan 1,581 views 2 years ago 
50 minutes - At EAG Laboratories, we analyze many different types of nanoengineered materials for 
researchers from the industry, national ...
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EELS Presentation - EELS Presentation by Center for Electron Microscopy and Analysis 6,659 views 
2 years ago 1 hour, 24 minutes - In the first session of the "CEMAS Workshop: Advanced Direct 
Detection EELS," Paolo Longo from Gatan covers the basics of ...
What is EELS?
Low-loss EELS - Alloy induced energy shift
Example - Temperature mapping Nanoscale temperature mapping in operating microelectronic 
devices
Chemical phase analysis in Polymers
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Joint fast EELS and EDS acquisition: elemental maps
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EELS Detector Noise Model in Counting Mode
High-Energy Resolution
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