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This collection of proceedings from an international workshop focuses on setting the stage for the 
development and implementation of international spent nuclear fuel storage facilities. It addresses 
key considerations, challenges, and opportunities related to the safe and secure long-term storage 
of spent nuclear fuel, encompassing aspects like facility design, regulatory frameworks, international 
cooperation, and environmental impact assessments, ultimately aiming to advance global efforts 
towards responsible nuclear waste management.
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Setting the Stage for International Spent Nuclear Fuel Storage Facilities

In May 2003, the Russian Academy of Sciences and the National Academies organized an international 
workshop in Moscow on the scientific issues relevant to the establishment and operation of an 
international spent nuclear fuel storage facility in Russia. Given the broad international interest in this 
topic, the academies organized a second international workshop on important issues that were not on 
the agenda or were not adequately discussed at the first workshop. These issues included international 
monitoring at the facility, transportation requirements, liability and insurance concerns, and status of 
Russian legislation and regulations that are important in locating and operating a facility. Relevant 
experience from Europe, the United States, and Asia was also considered in this 2005 workshop. This 
book contains the papers presented at the 2005 workshop sessions, as well as proceedings from the 
2003 workshop. Together they provide an overview of the issues, and useful background for those 
organizations and individuals involved in further development of an international spent nuclear fuel 
storage facility in Russia.

An International Spent Nuclear Fuel Storage Facility

As part of a long-standing collaboration on nuclear nonproliferation, the National Academy of Sciences 
and the Russian Academy of Sciences held a joint workshop in Moscow in 2003 on the scientific 
aspects of an international radioactive disposal site in Russia. The passage of Russian laws permitting 
the importation and storage of high-level radioactive material (primarily spent nuclear fuel from reac-
tors) has engendered interest from a number of foreign governments, including the U.S., in exploring 
the possibility of transferring material to Russia on a temporary or permanent basis. The workshop 
focused on the environmental aspects of the general location and characteristics of a possible storage 
site, transportation to and within the site, containers for transportation and storage, inventory and 
accountability, audits and inspections, and handling technologies.
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Storage of Spent Nuclear Fuel

This Safety Guide provides recommendations and guidance on the storage of spent nuclear fuel. It 
covers all types of storage facilities and all types of spent fuel from nuclear power plants and research 
reactors. It takes into consideration the longer storage periods that have become necessary owing 
to delays in the development of disposal facilities and the decrease in reprocessing activities. It also 
considers developments associated with nuclear fuel, such as higher enrichment, mixed oxide fuels 
and higher burnup. The Safety Guide is not intended to cover the storage of spent fuel if this is part 
of the operation of a nuclear power plant or spent fuel reprocessing facility. Guidance is provided on 
all stages for spent fuel storage facilities, from planning through siting and design to operation and 
decommissioning, and in particular retrieval of spent fuel.

Fuel Management and Handling

Covers advances in nuclear fuel handling and fuel management and assesses their impact in increasing 
reactor availability

Safety Related Issues of Spent Nuclear Fuel Storage

This book contains papers from a NATO-sponsored workshop in Almaty in September 2005, which 
discussed safety-related issues of storing spent nuclear fuel. Fifteen papers cover aluminum-clad fuel 
discharged from research reactors worldwide, while five papers examine stainless steel-clad fuel from 
fast reactors, and two Zircaloy-clad fuel from commercial light-water reactors.

International Nuclear Spent Fuel Storage Programs

Long-lived radioactive materials from the operation of nuclear power plants and from the maintenance 
and decommissioning of nuclear weapons pose environmental and security risks. Technologies that 
would counter such risks are under intense study worldwide. One such technology, transmutation by 
nuclear means into shorter-lived materials, was the subject of an international workshop in Russia, 
where the need for a viable solution of this problem is particularly strong. Current problems of that 
technology and future perspectives and cooperative research possibilities involving Russian and East 
European facilities are discussed by scientists from Russia, the United States and seven other countries 
representing basic research institutes, former nuclear weapons laboratories and nuclear industries. 
Computer modeling, data bases and experimental investigations needed for the conceptualization of 
demonstration, prototype and production facilities are treated in detail. Progress on the planning and 
construction of the first demonstration facilities is also described. From these proceedings it becomes 
evident that the problems inherent in radioactive waste accumulation can be solved only by international 
cooperation in which conventional methods are supplemented by new technologies, and that such 
a solution may require a sustained effort comparable to the Manhattan Project and the analogous 
project in the former USSR at the beginning of the nuclear era. Contents:Accelerator-Driven Systems 
— Survey of the Research Programs in the World (W Gudowski)The Los Alamos Accelerator-Driven 
Transmutation of Nuclear Waste Concept (G D Doolen et al.)Nuclear Waste Transmutation Program 
in the Czech Republic (R Mach et al.)Tentative Results of the ISTC Supported Study of the ADTT 
Plutonium Disposition (V D Kazaritsky et al.)Recent Neutron Physics Investigations for the Back End 
of the Nuclear Fuel Cycle (C H M Broeders et al.)Methods and Computer Codes for Burn-Up and Fast 
Transients Calculations in Subcritical Systems with External Sources (B P Kochurov et al.)Nuclear 
Data to Study Radiation Damage, Activation, and Transmutation of Materials Irradiated by Particles of 
Intermediate and High Energies (Yu A Korovin et al.)Neutron Multiplicity Distributions for GeV Proton 
Induced Spallation Reactions on Thin and Thick Targets of Pb and U (D Hilscher et al.)Subcritical Chan-
nel-Type Reactor for Weapon Plutonium Utilization (V N Aseev et al.)Accelerator-Driven Transmutation 
Technologies for Resolution of Long-Term Nuclear Waste Concerns (C D Bowman)and other papers 
Readership:Physicists, nuclear engineers, energy researchers, environmental researchers and radio- 
and nuclear chemists. keywords:

Nuclear Methods for Transmutation of Nuclear Waste

Countries with small nuclear programmes face a particular challenge in the storage and disposal of 
spent nuclear fuel, since the costs and complications of providing for storage facilities or geological 
repositories for relatively small amounts may be prohibitively high. In light of these problems, this 



publication examines technical, economic and institutional aspects of regional spent fuel storage 
facilities, based on the results of a series of meetings with participants from IAEA Member States.

Technical, Economic and Institutional Aspects of Regional Spent Fuel Storage Facilities

Please note: this publication is superseded by SSG-15

Operation of Spent Fuel Storage Facilities

The so-called nuclear renaissance has increased worldwide interest in nuclear power. This potential 
growth also has increased, in some quarters, concern that nonproliferation considerations are not 
being given sufficient attention. In particular, since introduction of many new power reactors will lead 
to requiring increased uranium enrichment services to provide the reactor fuel, the proliferation risk 
of adding enrichment facilities in countries that do not have them now led to proposals to provide the 
needed fuel without requiring indigenous enrichment facilities. Similar concerns exist for reprocessing 
facilities. Internationalization of the Nuclear Fuel Cycle summarizes key issues and analyses of the 
topic, offers some criteria for evaluating options, and makes findings and recommendations to help the 
United States, the Russian Federation, and the international community reduce proliferation and other 
risks, as nuclear power is used more widely. This book is intended for all those who are concerned 
about the need for assuring fuel for new reactors and at the same time limiting the spread of nuclear 
weapons. This audience includes the United States and Russia, other nations that currently supply 
nuclear material and technology, many other countries contemplating starting or growing nuclear 
power programs, and the international organizations that support the safe, secure functioning of the 
international nuclear fuel cycle, most prominently the International Atomic Energy Agency.

Internationalization of the Nuclear Fuel Cycle

This publication presents the proceedings of the IAEA International Conference on the Management 
of Spent Fuel from Nuclear Power Reactors, held in 2019, with the theme 'Learning from the Past, 
Enabling the Future'. The purpose of the event was to provide a forum for the exchange of information 
on national spent fuel management strategies and on the ways in which a changing energy mix could 
influence these strategies and on how they support the achievement of national energy goals. The 
broad scope of the conference covered all stages of the management of spent fuel from the past, 
present and future technologies, and how it can be affected by the decisions taken in the rest of 
the nuclear fuel cycle. The event brought together experts from countries with decades of nuclear 
power operating experience and those from countries currently developing or considering a nuclear 
power programme. The importance of sharing data, operational experience, lessons learned and 
international collaboration in research and development (R&D) activities, and how its development 
and implementation can lead to attainable solutions was highlighted. Special attention was given to 
the young generation of professionals to support bridging the gap with the current ageing industry 
workforce.

Management of Spent Fuel from Nuclear Power Reactors

This publication is a revision by amendment of IAEA Safety Standards Series No. SSG-15 and provides 
recommendations and guidance on the storage of spent nuclear fuel. It covers all types of storage 
facility and all types of spent fuel from nuclear power plants and research reactors. It takes into 
consideration the longer storage periods beyond the original design lifetime of the storage facility that 
have become necessary owing to delays in the development of disposal facilities and the reduction 
in reprocessing activities. It also considers developments associated with nuclear fuel, such as higher 
enrichment, mixed oxide fuels and higher burnup. Guidance is provided on all stages in the lifetime of a 
spent fuel storage facility, from planning through siting and design to operation and decommissioning. 
The revision was undertaken by amending, adding and/or deleting specific paragraphs addressing 
recommendations and findings from studying the accident at the Fukushima Daiichi nuclear power 
plant in Japan.

Storage of Spent Nuclear Fuel

Provides a state of the art review of spent fuel data management, including what data need to 
be gathered for the relevant activities in spent fuel management and how to maintain them by the 
responsible bodies at various stages of the nuclear fuel cycle.

Data Requirements and Maintenance of Records for Spent Fuel Management



Describes international approaches for maintaining fuel subcritical, removing residual heat, providing 
radiation protection and containing radioactive materials for the lifetime of a facility. It is intended to 
provide details on the safety assessment of interim spent fuel storage facilities that are not an integral 
part of an operating plant.

Safety Assessment for Spent Fuel Storage Facilities

This Safety Guide has been developed through a series of technical meetings and represents an 
international consensus on useful design principles. These principles will be effective in maintaining fuel 
subcritical, removing residual heat, providing radiation protection and containing radioactive materials 
for the lifetime of the facility.

Design of Spent Fuel Storage Facilities

Beyond Innovation counter weighs the present innovation monomania by broadening our thinking about 
technological and institutional change. It is done by a multidisciplinary review of the most common ideas 
about the dynamics between technology and institutions.

Beyond Innovation: Technology, Institution and Change as Categories for Social Analysis

Provides a comprehensive review of information on the cask operation and maintenance associated 
with spent fuel storage. The publication draws upon generic knowledge from industrial experience and 
applications and is intended to serve as a basis for improved planning and implementation in future 
projects.

Nuclear Power and Its Fuel Cycle

This guidebook is a revised version of Technical Reports Series No. 240, published in 1984. It provides 
a summary of the experience and information in many areas related to spent fuel storage. It will allow 
a better understanding of the many problems involved and permit countries that are planning for or 
operating nuclear power reactors to review the issues in a more informative manner. In view of the large 
quantity of spent fuel discharged from nuclear power plants, long term storage is currently the primary 
option for the management of spent fuel. The proven wet storage concept is expected to continue to 
be used in the future. The design and the technological, economic and material problems of safe spent 
fuel storage will remain a focus of attention, with particular emphasis on dry storage technology, rod 
consolidation and other advanced concepts.

Operation and Maintenance of Spent Fuel Storage and Transportation Casks/containers

The management of spent fuel arising from nuclear power production is a crucial issue for the 
sustainable development of nuclear energy. The IAEA has issued several publications in the past that 
provide technical information on the global status and trends in spent fuel reprocessing and associated 
topics, and one reason for this present publication is to provide an update of this information which 
has mostly focused on the conventional technology applied in the industry. However, the scope of 
this publication has been significantly expanded in an attempt to make it more comprehensive and by 
including a section on emerging technologies applicable to future innovative nuclear systems, as are 
being addressed in such international initiatives as INPRO, Gen IV and MICANET. In an effort to be 
informative, this publication attempts to provide a state-of-the-art review of these technologies, and to 
identify major issues associated with reprocessing as an option for spent fuel management. It does not, 
however, provide any detailed information on some of the related issues such as safety or safeguards, 
which are addressed in other relevant publications.

High Level Radioactive Waste Management

The intermediate storage of the research reactor spent nuclear fuel is a real challenge for operators, 
as this period in some cases can extend for over 50 years until a final decision is made. This publication 
presents the proceedings of a technical meeting to discuss good practices for the management and 
storage of research reactor spent fuel. The information provided on these issues will be of interest to 
managers of research reactors and research reactor spent nuclear fuel facilities.

Guidebook on Spent Fuel Storage



These proceedings present the outcome of the 2015 IAEA international conference on the manage-
ment of spent fuel from nuclear power reactors. Achievements and lessons learned in connection 
with the back end of the nuclear fuel cycle and associated challenges were shared and reviewed. 
The conference was organized around seven themes, covering spent fuel management strategies; 
status and challenges in an integrated approach; safety aspects of spent fuel management; ageing 
management programmes; storage options in support of an integrated approach; impact of the front 
end of the nuclear fuel cycle on the back end; and research and development required to deliver an 
integrated approach. Key goals were to raise awareness on how developments in power generation and 
availability of disposal can impact on spent fuel management, to evaluate the advances in management 
of spent fuel from power reactors since the inception of IAEA conferences on this topic, and to identify 
pending issues and anticipated future challenges. The main ideas and messages expressed and 
discussed at the conference are presented in the opening addresses, the session summaries and the 
President's summary and conclusions of the conference. The attached CD contains the papers and 
posters presented at the conference.

Status and Trends in Spent Fuel Reprocessing

This publication contains the proceedings of an IAEA conference, held in Vienna, Austria in June 2006, 
which discussed a range of issues including multinational approaches and international co-operation 
in spent fuel management, an international safety regime, the long-term licensing of storage facilities 
for spent fuel, fuel and cladding behaviour; as well as considering future challenges.

Nuclear Power and Fuel Cycle

End Points for spent Nuclear Fuel and High-Level Radioactive Waste in Russian and the United 
States provides an analysis of the management of spent nuclear fuel and high-level radioactive waste 
in Russia and the United States, describing inventories, comparing approaches, and assessing the 
end-point options for storage and disposal of materials and wastes. The authoring committee finds that 
despite differences in philosophy about nuclear fuel cycles, Russia and the United States need similar 
kinds of facilities and face similar challenges, although in Russia many of the problems are worse and 
funding is less available. This book contains recommendations for immediate and near-term actions, 
for example, protecting and stabilizing materials that are security and safety hazards, actions for the 
longer term, such as developing more interim storage capacity and studying effects of deep injection, 
and areas for collaboration.

Management and Storage of Research Reactor Spent Nuclear Fuel

Spent fuel management encompasses all the activities associated with the handling, transport, storage, 
processing and eventual disposal of spent nuclear fuel following its discharge from the reactor. The 
time-scale for commitment to the safe management of spent fuel is expected to be several decades, 
until such time as the eventual disposal arrangements have been engineered. The purpose of this 
document is to assist Member States to establish policies and national arrangements for spent fuel 
management in a structured and timely manner.

Management of Spent Fuel from Nuclear Power Reactors

This report results from a Coordinated Research Project on ""Ageing of Materials in Spent Fuel Storage 
Facilities"". It includes sections on the status of the understanding of the ageing of selected materials 
and on management of ageing.

Management of Spent Fuel from Nuclear Power Reactors

The optimisation of the nuclear fuel cycle is a key issue for the sustainability of nuclear energy. This 
book presents the papers from a workshop which investigated alternative nuclear energy futures, with 
emphasis on back-end of the fuel cycle options

Proceedings of the 1989 Joint International Waste Management Conference: High level radioactive 
waste and spent fuel management

This publication presents the proceedings of an international conference on spent fuel management 
organized by the IAEA in cooperation with the NEA of the OECD. The conference covered a broad 
range of topics from national strategies through safety and regulatory aspects, transport, technical 



innovation, fuel and material behaviour, operational experience with storage, new fuel and reprocessing 
developments, and long term storage and disposal. The conference also featured two round table 
discussion sessions covering regulatory frameworks and stakeholder issues. The proceedings include 
the opening presentations and the President's summary and the conclusions of the conference. A 
CD-ROM with contributed papers accompanies the publication.

Management of Radioactive Wastes from the Nuclear Fuel Cycle

Given current energy projections, it is likely that interest in nuclear energy will grow, resulting in more 
fuel passing through the back end of the fuel cycle. To minimise the time, risk and resources associated 
with management of this spent nuclear fuel, it is important to minimise the amount and handling of 
damaged spent fuel. Arising from an IAEA meeting on this topic, this publication provides assistance in 
determining if fuel with a particular type of defect is acceptable or if it requires non-standard handling. 
The publication is intended to facilitate evaluation of the costs and benefits of design concepts or design 
changes for storage or transport systems, and to help in selecting appropriate methods for identifying 
and handling damaged spent nuclear fuel.

End Points for Spent Nuclear Fuel and High-Level Radioactive Waste in Russia and the United States

Countries embarking upon a nuclear power programme need to understand the importance of 
establishing an adequate radioactive waste and spent nuclear fuel management infrastructure. To 
assist in overcoming any challenges this might represent, this publication provides an overview of 
management practices in use in mature nuclear power programmes. Primarily addressing decision 
makers, it provides them with the level of strategic and technical information needed to understand 
overarching management issues of the various waste streams and spent fuel generated in nuclear 
power production. In addition, it examines the political, legal, societal, economic and technical chal-
lenges associated with each of the strategic options considered.

Survey of Experience with Dry Storage of Spent Nuclear Fuel and Update of Wet Storage Experience

Past experience can usefully inform current practice and ensure the avoidance of known problems. 
Learning from such experience can also assist in maintaining an industry's reputation and the good 
will of key stakeholders. This publication collects Member State experiences in the design, construction 
and operation of spent fuel storage facilities. It collates the improvements which have been incorporated 
into the design of new storage facilities over the past fifty years, highlights good operating practices 
and designs and shares lessons learned. The information provided will assist those Member States 
that already have a developed storage capability and also those considering development of a spent 
nuclear fuel storage capability in making informed decisions when managing their spent nuclear fuel.

Proceedings of International Workshop on Irradiated Fuel Storage

Options, Experience and Trends in Spent Nuclear Fuel Management
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Identify the problem
Map your current business
Redesign the process
Review the implementation



Common Business Process Improvement Solutions
Key Skills Required for Business Process Improvement
Business Process Improvement Methodologies
DMAIC
DMADV
Lean
Total Quality Management
PDCA
Process Mapping
Business Process Improvement Tools
Pareto Chart
Business Process Improvement Best Practices
Case Study on Business Process Improvement
Jobs in Business Process Improvement
When to Use Business Process Management? - When to Use Business Process Management? by 
BP3 Global, Inc. 175 views 5 years ago 3 minutes, 40 seconds - Robotics #RoboticProcess #RPA 
What is Business Process Management, and when should you use it? Zac explains what BPM, 
is, ...
Intro
What is BPM
BPM vs Case Management
Biggest Immediate Impact of BPM
Three Key Indicators
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Keyboard shortcuts
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Human Interaction With Machines Proceedings Of The 6th International Workshop Held At The Shanghai J

table tennis, lawn tennis and aquatics. Workshops for archery, boxing and handball are held. The 
Department of Computer Science and Engineering organises... 87 KB (9,022 words) - 18:15, 31 
December 2023
Denis, ed. (1990). Aspects of Altaic Civilization III: Proceedings of the Thirtieth Meeting of the Perma-
nent International Altaistic Conference, Indiana... 246 KB (20,510 words) - 05:37, 20 March 2024
automated teller machines (ATM) or cash machines were developed and first machines started to 
appear by the end of the decade. Banks started to become heavy... 139 KB (15,937 words) - 15:29, 18 
March 2024
in the Name of the Emperor," in The Representation and Perception of Roman Imperial Power: 
Proceedings of the Third Workshop of the International Network... 328 KB (45,812 words) - 06:15, 
19 March 2024
buckypapers, production of nanotube composites, modeling of nanotube-epoxy interaction at the 
molecular level, and characterization of SWNT nanocomposites... 193 KB (18,369 words) - 20:27, 19 
March 2024
recorded. Many of the most important kiln workshops were owned by or reserved for the emperor, and 
large quantities of Chinese export porcelain were exported... 109 KB (13,460 words) - 22:26, 14 March 
2024
– human rights strategist and labor organizer; recipient of the 2017 MacArthur Fellowship Kelly 
Benoit-Bird (B.Sc. 1998) – Senior Scientist at the Monterey... 304 KB (30,324 words) - 08:07, 19 March 
2024

Biomedical Magnetic Resonance Proceedings Of The International Workshop

How does an MRI machine work? - How does an MRI machine work? by Lesics 5,236,798 views 11 
months ago 7 minutes - We thank EMWorks for their FEA support. To know more about this powerful 
electromagnetic simulation software checkout ...
How Does an MRI Scan Work? - How Does an MRI Scan Work? by NIBIB gov 887,470 views 10 
years ago 1 minute, 21 seconds - NIBIB's 60 Seconds of Science explains what is happening in the 
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body when it undergoes an MRI. Music by longzijun ...
How does an MRI machine work? - How does an MRI machine work? by Science Museum 1,266,522 
views 4 years ago 3 minutes, 11 seconds - What is an MRI machine and how does it work? Hit play 
to find out!
How does an MRI generate an image?
Biomedical Physics journal - Biophysics research
The Insane Engineering of MRI Machines - The Insane Engineering of MRI Machines by Real 
Engineering 2,729,231 views 10 months ago 17 minutes - Credits: Writer/Narrator: Brian McManus 
Writer: Josi Gold Editor: Dylan Hennessy Animator: Mike Ridolfi Animator: Eli Prenten ...
HYDROGEN ATOM
HYDROGEN ALIGNMENT
SUPERCONDUCTOR
PHASE OFFSET
Magnetic Resonance Imaging Explained - Magnetic Resonance Imaging Explained by ominhs 
533,497 views 12 years ago 5 minutes, 30 seconds - Dr D. Bulte from Oxford University's FMRIB 
(Functional Magnetic Resonance, Imaging of the Brain) centre explains the theory ...
Introduction to Radiology: Magnetic Resonance Imaging - Introduction to Radiology: Magnetic 
Resonance Imaging by Yale Radiology and Biomedical Imaging 83,364 views 5 years ago 8 minutes, 
7 seconds - Speaker: Dr. Mahan Mathur, MD. Assistant Professor of Radiology and Biomedical, 
Imaging, Yale University School of Medicine.
Introduction
Principles of MRI
T1 T2weighted images
Summary
21. Bioimaging (cont.) - 21. Bioimaging (cont.) by YaleCourses 8,921 views 15 years ago 53 minutes 
- Frontiers of Biomedical, Engineering (BENG 100) Professor Saltzman continues his discussion of 
biomedical, imaging technology.
Chapter 1. Introduction
Chapter 2. Magnetic Resonance Imaging
Chapter 3. fMRI
Chapter 4. Ultrasound Imaging
Chapter 5. Nuclear Medicine
Chapter 6. Optical Imaging and Conclusion
Non-invasive Neurosurgeries using Ultrasound and Magnetic Resonance Imaging - Non-invasive 
Neurosurgeries using Ultrasound and Magnetic Resonance Imaging by Fralin Biomedical Research 
Institute 209 views Streamed 4 years ago 57 minutes - Steven Allen, Ph.D. Postdoctoral Research 
Associate Department of Biomedical, Engineering University of Virginia.
Non-Invasive Surgeries
Example 1: Essential Tremor
Essential Tremor: Treatment
Image Guidance = Therapy Control
Treatment Planning
Temperature Estimation
Example: Essential Tremor
Example 2: Pediatric Brain Tumors
Tumor Management
Image Guidance Tasks
MR-Cavitation Monitoring
Lesion Detection
Image Guided Histotripsy
Unmet Need: Poor Image Quality
Solution: Invisible Water Bath
Unmet Need: Cavitation Observation
Solution: Accelerated Cavitation Imaging
Unmet Need: Lesion Differentiation
Proposed Solution: Bulk Properties
Diffusion Imaging
Unmet Need: Better Thermometry
Solution: Efficient Readouts



Future Directions Summary
Future Needs
Frontiers of Biomedical Magnetic Resonance - Greetings - Frontiers of Biomedical Magnetic Res-
onance - Greetings by TAUVOD 106 views 12 years ago 1 minute, 19 seconds - "Frontiers of 
Biomedical Magnetic Resonance,", A symposium, honoring Gil Navon on the occasion of his 75th 
birthday Held at the ...
The Reason You Never Bring Metal in MRI Room - MRI Safety Demonstration - The Reason You 
Never Bring Metal in MRI Room - MRI Safety Demonstration by MRIPETCTSOURCE 539,933 views 
5 years ago 1 minute, 39 seconds - It's MRI vs metal in this video showing why bringing metal in MRI 
rooms is never allowed. This test was performed in a 1.5T mobile ...
OVERCOMING MRI CLAUSTROPHOBIA - OVERCOMING MRI CLAUSTROPHOBIA by KPJ Klang 
Specialist Hospital 385,300 views 2 years ago 4 minutes, 47 seconds - Claustrophobia (fear of being 
in a closed space) based on what they have heard or experienced in the past. Ahmad Farhan ...
Tips & Tricks to Reduce MRI Examination Claustrophobia
Ask questions beforehand
Take medication for sedation.
How dangerous are magnetic items near an MRI magnet? - How dangerous are magnetic items near 
an MRI magnet? by practiCalfMRI 17,297,802 views 13 years ago 2 minutes, 49 seconds - UPDATE: 
Questions about why we were doing what we were doing? Please see the FAQ under "MRI magnet, 
quench: the movie.
What Makes The Loud Scan Sounds in MRI Machines? - What Makes The Loud Scan Sounds in MRI 
Machines? by MRIPETCTSOURCE 622,197 views 1 year ago 3 minutes, 35 seconds - Why does 
an MRI make different noises? This video takes a rare look inside MRI scanners to show you what 
actually makes the ...
MRI Scan Sounds Filmed Inside Scan Room (Brain MRI with Contrast Abdominal MRI with Contrast) 
Noises - MRI Scan Sounds Filmed Inside Scan Room (Brain MRI with Contrast Abdominal MRI with 
Contrast) Noises by MRIPETCTSOURCE 700,697 views 2 years ago 1 hour, 12 minutes - Real 
footage of brain MRI sounds filmed inside MRI scan room (brain MRI with contrast, MRCP Abdomen 
MRI with Contrast).
Introduction
3-Plane Localizer - Torso Array
Calibration Scan - Torso Array
MRCP - Torso Array
SSFSE - Torso Array
Axial T2 Breath hold
Sagittal T2 Breath hold
Coronal T2 Breath hold
FLAIR MRI Sequence (Fluid Attenuated Inversion Recovery)
T1 Fast GRE MRI Scan Sequence
Pre Contrast T2
Post Contrast T2
Post Axial SSFSE MRI Scan (Short Shot Fast Spin Echo)
Post T1 Fast GRE MRI Scan Sequence
Brain MRI 3-plane localizer
Brain MRI FSE-XL Fast Spin Echo
Brain MRI DWI - Diffusion Weighted Imaging Brain MRI
Brain MRI Axial T2 GRE - Brain MRI
Brain MRI Axial T2 FLAIR
Brain MRI Axial T1 Fast GRE
Brain MRI Sagittal T1 Fast GRE
Brain MRI Coronal T2
Brain MRI Coronal DWI
Brain MRI Pre Contrast
Brain MRI Sagittal T2 Gradient Echo
Brain MRI Post Contrast T1
Brain MRI Post Contrast T2
Coronal T2 Gradient Echo Brain MRI
MRI Brain Scan - MRI Brain Scan by Madisonhealth 440,416 views 2 years ago 3 minutes, 54 
seconds - Always consult with your doctor to know what to do to prepare for your own medical 



procedure, and for advice and direction on ...
What happens behind the scenes of an MRI scan? - What happens behind the scenes of an MRI 
scan? by Strange Parts 980,214 views 1 year ago 19 minutes - I get hands-on with the $2000000 
fMRI machine that imaged my brain as part of the treatment for my head injury earlier this year.
Safety Checks
Major Parts of the Mri
Mri Coil
How an Mri Works
Does the Machine Actually Energize these Coils
Localizer Scans
The 3d Calibration
Bold Signal
Back Room
How Should People Get a Hold of You
How MRI Scanners are Made | How It's Made | Science Channel - How MRI Scanners are Made 
| How It's Made | Science Channel by Science Channel 381,039 views 1 year ago 9 minutes, 42 
seconds - Learn how the MRI Scanner is made step by step. #howitsmade #sciencechannel Stream 
How It's Made: ...
Knee MRI scan- Protocol, Positioning and Planning| Usmanpura Imaging Centre - Knee MRI scan- 
Protocol, Positioning and Planning| Usmanpura Imaging Centre by Usmanpura Imaging Centre 
938,631 views 2 years ago 2 minutes, 48 seconds - In our previous video, we have shared the basic 
information about MRI machine and its usages. Today we will show you how we ...
Radiographer Films Inside of a CT scanner spinning at full speed. - Radiographer Films Inside of a 
CT scanner spinning at full speed. by Newsflare 1,831,340 views 4 years ago 1 minute, 28 seconds 
- A radiographer working at a hospital in Vejle, Denmark filmed the inside of a CT scanner while it 
was operating at full speed.
How does an MRI work? | MRI basics explained | Animation - How does an MRI work? | MRI basics 
explained | Animation by Dr. Pauline Moyaert 87,422 views 1 year ago 3 minutes, 49 seconds - What 
is an MRI and how does it work? This video contains an animated, visual explanation of the basic 
principles of an MRI.
Introduction
Who am I?
Unit 'Tesla'
Basic Principles
Role of H20
Role of Magnetic Field
Role of Radiofrequency Pulse
Coil
Image Formation
The end
Bio-Nano International Workshop - Bio-Nano International Workshop by Sydney Nano 104 views 2 
years ago 3 hours - Collaborative workshop, convened by University of Sydney Nano Institute & 
Centre for Materials Interfaces, Italian Institute of ...
Presentation on Piezoelectric Materials in Cancer Nanomedicine
Nanotechnology Nanomedicine
Classes of Nanoparticles
Piezoelectric Nanoparticles
Confocal Imaging
Lipid Magnetic Nano Vectors
Characterization of Our Nano Vectors
Polydopamine Nanoparticles
Mitochondrial Protection against Oxidative Stress
Targeting
The Synthetic Procedure
Laboratory on Nanotechnology for Precision Medicine
Micro Mesh and the Microplates
Osteoarthritis
Structure of the Micromesh
Confocal Microscopy



Microplates and Their Application in Osteoarthritis
Microplates
Micromesh and the Microplates
Mechanical Properties
Molecular Polymer Brushes
Biomic Chemistry
Pharmacokinetic Profile
Tumor-Bearing Models
Multi Cellular Cancer Spheroids
Stiffness Effects
Grafting Density and Topography
Multivalency Approach
Acknowledgement Slide
Photoluminescence
Reproduction Rate
Retina
Age-Related Markov Degeneration
Pigmentosa
Positron Emission Spectroscopy
Light Sensitivity
Visual Equity
Thermal Effect
Organic Semiconductors
Nick Hunt
Using Nanotechnologies To Target the Liver
Quantum Dots
Safety
Proof of Concepts in Multiple Animal Models and Hive Primates
Oral Insulin Tolerance Test in a Diabetic Animal Model
Mps Cells
Concepts of Aging
Magnetic Resonance Imaging (MRI) explained | Neuroscience Methods 101 - Magnetic Resonance 
Imaging (MRI) explained | Neuroscience Methods 101 by Psyched! 4,291 views 1 year ago 5 minutes, 
13 seconds - Here we explain how Magnetic Resonance, Imaging, or MRI works. MRI that takes a 
full 3D picture of your brain. In the magnetic ...
Magnetic resonance imaging (MRI) physics
T1-weighted imaging
T2-weighted imaging
Day 1 - ICGEB-DBT Workshop on NMR Spectroscopy for Drug Development and Biomarker Dis-
covery 2022 - Day 1 - ICGEB-DBT Workshop on NMR Spectroscopy for Drug Development and 
Biomarker Discovery 2022 by ICGEB New Delhi Seminars 389 views Streamed 1 year ago 3 hours, 
59 minutes - 25th April to 1st May 2022. Day 1 (25.04.2022) Prof. Ramakrishna V. Hosur (31:12) Prof. 
Naranamanagalm R. Jagannathan ...
Prof. Ramakrishna V. Hosur
Prof. Naranamanagalm R. Jagannathan
MRI Machines | Part 1 | Biomedical Engineers TV | - MRI Machines | Part 1 | Biomedical Engineers 
TV | by Biomedical Engineers TV 53,801 views 3 years ago 6 minutes, 32 seconds - First Part of 
MRI Machines History of MRI machines What is MRI Machines? Types of MRI Machines All Video 
Footage, Articles, ...
SAA's Magnetic Resonance Imaging (MRI) Workshop In Spondyloarthritis - SAA's Magnetic Reso-
nance Imaging (MRI) Workshop In Spondyloarthritis by SPONDYLITISdotORG 1,629 views 9 years 
ago 5 minutes - On Saturday, September 13, 2014, the Spondylitis Association of America (in 
association with Cedars-Sinai Medical Center) held ...
ACCS Brain Imaging Workshop Series: Advanced Imaging Application on the CVL Platform - ACCS 
Brain Imaging Workshop Series: Advanced Imaging Application on the CVL Platform by ImagingTools 
98 views 1 year ago 2 hours, 3 minutes - ACCS WP5 is thrilled to bring a new webinar as part of this 
series, this time focusing on advanced imaging applications on CVL in ...
Seminar: Magnetic Resonance Imaging - Seminar: Magnetic Resonance Imaging by Dartmouth 
Engineering 8,565 views 15 years ago 9 minutes, 49 seconds - Dartmouth's Jones Seminar, on 



Science, Technology, and Society An Introduction to Magnetic Resonance, Imaging: MRI of the 
1-D ...
Solutions for Environmental Peril
Nmr Resonant Frequency
Chemical Shifts
What to Expect: Magnetic Resonance Enterography (MRE) Scans - What to Expect: Magnetic 
Resonance Enterography (MRE) Scans by St. Louis Children's Hospital 41,782 views 4 years ago 
6 minutes, 29 seconds - Do you have an upcoming MRE scan scheduled at St. Louis Children's 
Hospital? Watch this video to learn what to expect during ...
What does an MRI Enterography show?
Can you eat and drink before an MRI?
How do you prepare for Mr Enterography?
How long does an MR Enterography take?
Advances in Interventional Cardiovascular Magnetic Resonance Imaging (Chun Lin, MD, PhD) - 
Advances in Interventional Cardiovascular Magnetic Resonance Imaging (Chun Lin, MD, PhD) by 
Houston Methodist DeBakey CV Education 587 views 7 years ago 24 minutes - 2016 George and 
Angelina Kostas Research Center for Cardiovascular Nanomedicine Annual International Meeting, 
Advances in ...
Intro
Welcome
Disclosures
Cardiac MRI
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Dinah CT
Live Case
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Deployment of Covered Stent
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RealTime Visualization
Goals
Team
Hybrid Operating Room
Heartlung unblock X Plant
Realtime MRI
Practice Runs
Catheters
How can we use this
Why bother
Pulmonary embolism
What does it look like
How do you fix that
What is CTF
How can we use interventional MRI
Dinah CT Imaging
Functional MRI
Experiment
Next Steps
MRI Machine | Part 2 | Biomedical Engineers TV | - MRI Machine | Part 2 | Biomedical Engineers TV 
| by Biomedical Engineers TV 26,741 views 3 years ago 9 minutes, 20 seconds - MRI Machine Part 
2 1)Components in MRI 2)Types of Scans in MRI 3)Helium less MRI machines All Credits for Video 
Footage, ...
Intro
Components of MRI Machine
Magnets
Shims
Radio Frequency
Types of MRIs
Heliumless MRI
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Composite Media And Homogenization Theory International Workshop Proceedings Progress In Nonlinear Differential 
Equations S

Difference between linear and nonlinear Differential Equation|Linear verses nonlinear DE - Difference 
between linear and nonlinear Differential Equation|Linear verses nonlinear DE by NumberX 234,590 
views 4 years ago 3 minutes, 29 seconds - In this video, we will explore the difference between linear 
and nonlinear differential equations,. Differential equations, are ...
15. First Order Non Linear Differential Equation | Problem#1 | Complete Concept - 15. First Order 
Non Linear Differential Equation | Problem#1 | Complete Concept by MKS TUTORIALS by Manoj Sir 
113,106 views 6 years ago 7 minutes, 8 seconds - Get complete concept after watching this video. 
Topics covered under playlist of Ordinary Differential Equation,: Exact Differential ...
First order Nonlinear Differential Equation: Solvable for p in Hindi - First order Nonlinear Differential 
Equation: Solvable for p in Hindi by Bhagwan Singh Vishwakarma 72,562 views 2 years ago 56 
minutes - This Video Lecture Series presented By VEDAM Institute of Mathematics. It is Useful to all 
students of Engineering, BSc, MSc, ...
Linear and Non-Linear Differential Equation | ODE | Mathematics  | Urdu | Hindi | @Mahmood1 - 
Linear and Non-Linear Differential Equation | ODE | Mathematics  | Urdu | Hindi | @Mahmood1 by 
Mahmood Ul Hassan 22,461 views 2 years ago 8 minutes, 2 seconds - Linear and Non-Linear Differ-
ential Equation, | ODE, | Mathematics | Mahmood Ul Hassan | Urdu | Hindi| #differentialequation ...
Equilibrium Points for Nonlinear Differential Equations - Equilibrium Points for Nonlinear Differential 
Equations by MathIsGreatFun 142,415 views 7 years ago 11 minutes, 39 seconds - Recorded with 
http://screencast-o-matic.com (Recorded with http://screencast-o-matic.com)
First order, Ordinary Differential Equations. - First order, Ordinary Differential Equations. by Math 
by LEO 555,892 views 5 years ago 48 minutes - Contact info: MathbyLeo@gmail.com First Order, 
Ordinary Differential Equations, solving techniques: 1- Separable Equations 2- ...
2- Homogeneous Method
3- Integrating Factor
4- Exact Differential Equations
What are Differential Equations and how do they work? - What are Differential Equations and how do 
they work? by Sabine Hossenfelder 331,750 views 3 years ago 9 minutes, 21 seconds - In this video 
I explain what differential equations, are, go through two simple examples, explain the relevance 
of initial conditions ...
Motivation and Content Summary
Example Disease Spread
Example Newton's Law
Initial Values
What are Differential Equations used for?
How Differential Equations determine the Future
Order and Degree of A Differential Equations - Order and Degree of A Differential Equations by 
Harjeet Kumar 118,840 views 3 years ago 12 minutes, 19 seconds - In this video you will learn how 
to find the order and degree of the differential equation,. Also you will learn how to identify if the ...
Intro
Order and Degree
Linear and NonLinear
Example
=515 - Linear Differential Equations: Initial Value Problems (Solving Linear First Order ODE's) - =515 - 
Linear Differential Equations: Initial Value Problems (Solving Linear First Order ODE's) by SkanCity 
Academy 14,050 views 1 year ago 21 minutes - In this video, we shall consider another method in 
solving differential Equations,, we shall be looking at linear first order differential ...
Ex 1
Ex 2
Ex 3
Drawing Phase Portraits for Nonlinear Systems - Drawing Phase Portraits for Nonlinear Systems by 

https://www.wgnet36.wgstudios.com/documentation/thesis/public/download/Composite-Media-And-Homogenization-Theory-International-Workshop-Proceedings-Progress-In-Nonlinear-Differential-Equations-S.pdf


Steve Brunton 29,628 views 1 year ago 26 minutes - This video shows how to draw phase portraits 
and analyze fully nonlinear, systems. Specifically, we identify all of the fixed points, ...
Overview and deriving equations from F=ma
Finding fixed points of system
Linearizing near fixed points
First fixed point: A linear center
Second fixed point: An unstable saddle
Drawing full global phase portrait
Adding friction and drawing phase portrait
Identifying Linear Ordinary Differential Equations - Identifying Linear Ordinary Differential Equations 
by Math and Science 202,890 views 11 years ago 7 minutes, 27 seconds - Get the full course at: 
http://www.MathTutorDVD.com Learn how to identify ODEs (Ordinary Differential Equations,) as 
linear or ...
Mechanical Vibrations: Underdamped vs Overdamped vs Critically Damped - Mechanical Vibrations: 
Underdamped vs Overdamped vs Critically Damped by Dr. Trefor Bazett 116,309 views 2 years ago 
11 minutes, 16 seconds - In the previous video in the playlist we saw undamped harmonic motion 
such as in a spring that is moving horizontally on a ...
Deriving the ODE
Solving the ODE (three cases)
Underdamped Case
Graphing the Underdamped Case
Overdamped Case
Critically Damped
Fixed points and stability of a nonlinear system - Fixed points and stability of a nonlinear system by 
Jeffrey Chasnov 110,696 views 10 years ago 18 minutes - How to compute fixed points and their 
linear stability. Join me on Coursera: imp.i384100.net/mathematics-for-engineers.
Drawing a Phase Portrait of the System
Fixed Points
Jacobian Matrix
Calculate the Eigenvalues of of the Jacobian Matrix at these Four Fixed Points
Eigen Values
01 - What Is A Differential Equation in Calculus?  Learn to Solve Ordinary Differential Equations. - 
01 - What Is A Differential Equation in Calculus?  Learn to Solve Ordinary Differential Equations. by 
Math and Science 561,207 views 8 years ago 41 minutes - In this lesson the student will learn what 
a differential equation, is and how to solve them.
Phase portrait of  a stable or unstable node | Lecture 43 | Differential Equations for Engineers - Phase 
portrait of  a stable or unstable node | Lecture 43 | Differential Equations for Engineers by Jeffrey 
Chasnov 33,885 views 4 years ago 7 minutes - How to draw a phase portrait of a stable or unstable 
node arising from a system of linear differential equations,. Join me on ...
look at the face portrait for a stable node
write the solution in vector form
draw the other eigenvector
converging to the fixed point
Linearizing Nonlinear Differential Equations Near a Fixed Point - Linearizing Nonlinear Differential 
Equations Near a Fixed Point by Steve Brunton 46,164 views 1 year ago 23 minutes - This video de-
scribes how to analyze fully nonlinear differential equations, by analyzing the linearized dynamics 
near a fixed point.
Overview
Fixed points of nonlinear systems
Zooming in to small neighborhood of fixed point
Solving for linearization with Taylor series
Computing Jacobian matrix of partial derivatives
Example of linearizing nonlinear system
How to Distinguish Between Linear & Nonlinear : Math Teacher Tips - How to Distinguish Between 
Linear & Nonlinear : Math Teacher Tips by eHowEducation 198,989 views 11 years ago 1 minute, 
57 seconds - Distinguishing between the terms linear and non-linear, is pretty straightforward if you 
just keep a few important things in mind.
First Order Linear Differential Equations - First Order Linear Differential Equations by The Organic 
Chemistry Tutor 1,799,060 views 5 years ago 22 minutes - This calculus video tutorial explains 



provides a basic introduction into how to solve first order linear differential equations,. First ...
determine the integrating factor
plug it in back to the original equation
move the constant to the front of the integral
Differential equations, a tourist's guide | DE1 - Differential equations, a tourist's guide | DE1 by 
3Blue1Brown 3,859,942 views 4 years ago 27 minutes - Error correction: At 6:27, the upper equation, 
should have g/L instead of L/g. Steven Strogatz NYT article on the math of love: ...
Linear and Nonlinear Differential Equations - Ordinary Differential Equations | Lecture 6 - Linear and 
Nonlinear Differential Equations - Ordinary Differential Equations | Lecture 6 by Jason Bramburger 
1,042 views 1 year ago 24 minutes - In this lecture we compare solutions to linear and nonlinear, 
first order ordinary differential equations,. We introduce important ...
Linear versus Nonlinear Differential Equations - Linear versus Nonlinear Differential Equations by 
The Math Sorcerer 262,766 views 5 years ago 7 minutes, 18 seconds - Please Subscribe here, thank 
you!!! https://goo.gl/JQ8Nys Linear versus Nonlinear Differential Equations,.
(8.1.1) Systems of Autonomous Nonlinear Differential Equations and Phase Plane Analysis - (8.1.1) 
Systems of Autonomous Nonlinear Differential Equations and Phase Plane Analysis by Mathispow-
er4u 1,807 views 1 year ago 6 minutes, 46 seconds - This video defines autonomous systems of 
differential equations,, how to analyze phase portraits and determine the equilibrium ...
Differential Equations - 5 - Classification - Differential Equations - 5 - Classification by The Lazy 
Engineer 107,161 views 7 years ago 7 minutes, 25 seconds - How are Differential Equations, 
classified? What is Order? What is the difference between Linear and Non-Linear,?
First Order Differential Equation
Third Order Differential Equation
Linearity
Classify a Differential Equation as Linear
=503 - Linear and Non-Linear Differential Equations: Solved Examples - =503 - Linear and Non-Linear 
Differential Equations: Solved Examples by SkanCity Academy 18,061 views 1 year ago 15 minutes 
- 03 - Linear and Non-Linear Differential Equations,: Solved Examples In this video, we shall learn 
how to identify a linear or non, ...
Linear and Non-Linear Differential Equation
Solving Examples
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Supersymmetry And Unification Of Fundamental Interaction Susy 93 Proceedings Of The International Workshop

Supersymmetry & Grand Unification: Lecture 1 - Supersymmetry & Grand Unification: Lecture 1 by 
Susskind Lectures 106,541 views 11 years ago 1 hour, 41 minutes - That's the great puzzle that 
supersymmetry, and other kinds of theories like that are intended to address roughly speaking 
the ...
What is Supersymmetry ? - What is Supersymmetry ? by The ScienceVerse 36,940 views 6 years 
ago 5 minutes, 46 seconds - Sources: ...
What is Supersymmetry? - What is Supersymmetry? by Fermilab 633,046 views 10 years ago 5 
minutes, 44 seconds - In this video, Fermilab's Dr. Don Lincoln describes the principle of supersym-
metry, in an easy-to-understand way. A theory is ...
The Standard Model
Supersymmetry
Standard Model Equation
How To Make the Equation Super Symmetric
The Standard Model and Supersymmetry - The Standard Model and Supersymmetry by World 
Science Festival 25,582 views 9 years ago 6 minutes, 31 seconds - According to the standard model 
of particle physics, there are four fundamental, forces in the universe: strong nuclear, weak ...
The Standard Model
Unified Theories
Supersymmetry
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Quantum Dimension
Supersymmetry & Grand Unification: Lecture 6 - Supersymmetry & Grand Unification: Lecture 6 by 
Susskind Lectures 23,183 views 11 years ago 1 hour, 42 minutes - Stanford University yeah we're 
going to come back to the supersymmetry, business boy this is very abstract stuff and I'm really 
am ...
Supersymmetry & Grand Unification: Lecture 9 - Supersymmetry & Grand Unification: Lecture 9 by 
Susskind Lectures 20,186 views 11 years ago 1 hour, 48 minutes - That's the particle that's generated 
by doing a small supersymmetry, transformation on the vacuum if the vacuum is not symmetric ...
Is the weak nuclear force really a force? - Is the weak nuclear force really a force? by Fermilab 177,156 
views 8 months ago 8 minutes, 12 seconds - The weak nuclear force is often said to be the cause of 
some forms of radioactivity, but is it a force in the traditional sense? In this ...
Intro
What is a force
How does it work
Why is it weak
Uniqueness
What Holds the Universe Together? The Fundamental Forces - What Holds the Universe Together? 
The Fundamental Forces by Learning Curve 87,403 views 7 months ago 22 minutes - The universe 
is a wondrous place, but what makes it all tick. What holds it all together and stops everything from 
just flying off ...
Introduction & Explanation of what will be covered
The Strong Interaction
Particles Involved
The Weak Interaction
Beta Minus Decay
Beta Plus Decay
Electromagnetism
Virtual Particles
Why do like charges repel?
Why do opposite charges attract
The Electroweak Force
Gravity
Gravity and acceleration
The Crazy Mass-Giving Mechanism of the Higgs Field Simplified - The Crazy Mass-Giving Mech-
anism of the Higgs Field Simplified by Arvin Ash 1,059,416 views 11 months ago 13 minutes, 3 
seconds - CHAPTERS: 0:00 Sources of mass 2:33 Blinkist Free Trial 3:51 Particles are excitations 
in Fields 6:09 How Mass comes from ...
Sources of mass
Blinkist Free Trial
Particles are excitations in Fields
How Mass comes from interaction with Higgs
Why do some particles interact and others don't?
How our universe would not exist without Higgs
Strong Interaction: The Four Fundamental Forces of Physics #1a - Strong Interaction: The Four 
Fundamental Forces of Physics #1a by SciShow 976,110 views 11 years ago 3 minutes, 37 seconds 
- Part one of a four part series on the fundamental, forces (or interactions,) of physics begins with 
the strong force or strong ...
Introduction
The Strong Force
The Color Force
gluons
outro
What If Charge is NOT Fundamental? - What If Charge is NOT Fundamental? by PBS Space Time 
1,067,255 views 2 years ago 15 minutes - If you've studied any physics you know that like charges 
repel and opposite charges attract. But why? It's as though this thing ...
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TRANSFORMS PARTICLES
ONLY ON LEFT-HANDED PARTICLES
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Is There One All Powerful Superforce Controlling The Universe? - Is There One All Powerful Super-
force Controlling The Universe? by History of the Universe 1,648,359 views 2 years ago 36 minutes 
- Researched and Written by Leila Battison Narrated and Edited by David Kelly Thumbnail Art by 
Ettore Mazza If you like our videos ...
Introduction
The First Unification
Virtual Particles
The Grand Unified Theory
The Grand Unification Epoch
Weak Interaction: The Four Fundamental Forces of Physics #2 - Weak Interaction: The Four Funda-
mental Forces of Physics #2 by SciShow 764,625 views 11 years ago 4 minutes - Hank continues 
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