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Why do atoms form molecules? The quantum physics of chemical bonds explained - Why do atoms
form molecules? The quantum physics of chemical bonds explained by Arvin Ash 757,658 views 3
years ago 13 minutes, 25 seconds - Why does this happen? Why is the universe not full of just atoms,
floating around? The answer to this important question lies in ...

Note: central cluster of electrons exaggerated for illustration. Only a probability cloud exists

Model of hydrogen atom with electron at lowest energy state

Electron cloud attracted to nucleus

If atoms get too close, then the nuclei begin to repel each other

There is a "sweet spot" bond distance between the atoms that results in lowest potential energy
Many interactions affect this two atom system

Total energy of two atom system determines bonding

Interactions taking place in two atom system

Hamiltonian

Time-independent Schrédinger equation

Energy of two atom system of hydrogen is lower than two one atom systems

Desperate to attract an electron

8 Desperate to get rid of one electron

Quantum mechanics doesn't explain WHY nature is the way that it is

Cherif Matta - René Thom'’s Catastrophe Theory and the Quantum Theory of Atoms in Molecules -
Cherif Matta - René Thom’s Catastrophe Theory and the Quantum Theory of Atoms in Molecules by
Institut des Hautes Etudes Scientifiques (IHES) 1,504 views 5 months ago 1 hour, 2 minutes - John
Dalton's law of multiple proportions of 1803 marks the beginnings of the modern atomic theory, of
matter, while Avogadro ...

Quantum Chemistry - Quantum Chemistry by Quantum Data World 20 views 10 months ago 2
minutes, 33 seconds - Hello and welcome to our channel! Today, we're going to dive into the
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fascinating world of quantum chemistry,. Quantum chemistry, ...

Quantum chemistry is the study of the behavior of matter at the molecular and atomic level using the
principles of quantum mechanics.

Quantum chemistry uses the principles of quantum mechanics to study the behavior of atoms and
molecules.

One of the most important concepts in quantum chemistry is the wave function.

Quantum chemistry has many practical applications.

It has many practical applications and is essential for the development of new materials and drugs.
A Better Way To Picture Atoms - A Better Way To Picture Atoms by minutephysics 4,459,192 views
2 years ago 5 minutes, 35 seconds - REFERENCES A Suggested Interpretation of the Quantum
Theory, in Terms of "Hidden" Variables. | David Bohm, Physical Review ...
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Wave Particle Duality

Rainbow Donuts

Molecules & Solids Chapter 29 - Molecules & Solids Chapter 29 by Ankur S. 845 views 3 years ago 7
minutes, 47 seconds - This video will cover chapter 29, the formation of molecules, and molecular,
bonds from the incorporation of quantum physics,.

Introduction

Energy Graph

Battery of solids

Quantum Numbers, Atomic Orbitals, and Electron Configurations - Quantum Numbers, Atomic
Orbitals, and Electron Configurations by Professor Dave Explains 4,141,274 views 8 years ago 8
minutes, 42 seconds - Orbitals! Oh no. They're so weird. Don't worry, nobody understands these in
first-year chemistry,. You just pretend to, and then in ...

Introduction

Quantum Numbers

Summary

Periodic Quantum Mechanics Methodology | From Molecules to Crystals: Part 2 - Periodic Quantum
Mechanics Methodology | From Molecules to Crystals: Part 2 by SchrodingerTV 392 views 11 months
ago 16 minutes - This video is part of the Schrodinger Online Course series, Molecular, Modeling
for Materials Science Applications. Course ...
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Expansion in plane waves - the Bloch function

Construction of first Brillouin zone
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Reducible versus irreducible k-point sets

Irreducible Brillouin zone of a cubic lattice

The wave function

The band structure

Discrete set of plane waves
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k-point integration
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Niels Bohr: Pioneering Quantum Theory and Atomic Structure - Niels Bohr: Pioneering Quantum
Theory and Atomic Structure by AcademiaPro No views 8 days ago 2 minutes, 35 seconds - Niels
Bohr, a Danish physicist, made foundational contributions to the development of quantum theory,
and our understanding of ...

One Hour Of Mind-Blowing Mysteries Of The Atom | Full Documentary - One Hour Of Mind-Blowing
Mysteries Of The Atom | Full Documentary by Big Scientific Questions 1,213,231 views 6 months
ago 1 hour, 1 minute - Have you ever found yourself pondering the mysteries of the atom,? In this
documentary, we're diving into some of the most ...
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Where Do Electrons Get Energy To Spin Around An Atom's Nucleus?

How Did the First Atom Form?




Do Atoms Ever Actually Touch Each Other?

Are Two Atoms of The Same Element Identical?

Does an Atom Have a Color?

Why Don't Protons Repel Each Other Out Of The Nucleus?

How Big Is a Proton?

If Atoms Are Mostly Empty Space, How Can Things Be Solid?

Why Do Atoms Form Molecules?

Is a Neutron Star Just One Giant Atom?

What If The Universe is An Atom?

What Happens to Your Atoms After You Die?

Do Atoms Last Forever?

Cloning a Cute Girl in a DNA Laboratory>iCloning a Cute Girl in a DNA Laboratory=Hy Coby Persin
9,320,844 views 9 months ago 58 seconds — play Short - Business Inquiries: cobypersinshow@ya-
hoo.com Model from video: @sophiacamillecollier.

Fundamentals of Quantum Physics. Basics of Quantum Mechanics <4 ecture for Sleep & Study -
Fundamentals of Quantum Physics. Basics of Quantum Mechanics <d.ecture for Sleep & Study by
LECTURES FOR SLEEP & STUDY 2,090,807 views 1 year ago 3 hours, 32 minutes - In this lecture,
you will learn about the prerequisites for the emergence of such a science as quantum physics,, its
foundations, and ...

The need for quantum mechanics

The domain of quantum mechanics

Key concepts in quantum mechanics

Review of complex numbers

Complex numbers examples

Probability in quantum mechanics

Probability distributions and their properties

Variance and standard deviation

Probability normalization and wave function

Position, velocity, momentum, and operators

An introduction to the uncertainty principle

Key concepts of qguantum mechanics, revisited

What Is Beyond Edge Of The Universe? - RYV - What Is Beyond Edge Of The Universe? - RYV by
ReYOUniverse 2,051,061 views 6 months ago 41 minutes - Imagine embarking on a journey aboard
a spaceship, heading in one direction as far as possible from Earth. Now, imagine that ...
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One Hour of Mind-Blowing Scientific Theories on Conscious Universe - One Hour of Mind-Blowing
Scientific Theories on Conscious Universe by Big Scientific Questions 932,635 views 6 months ago
1 hour, 12 minutes - In this video, we're going to take a deep dive into some fascinating topics like
Panpsychism, Integrated Information Theory,, the ...
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Why Did Schrddinger Believe That There Was Only One Mind In The Universe?

Is The Universe Just A Giant Brain? (Panpsychism)

Is Every Galaxy A Neuron In A Vast Universal Brain? (Are We Living In Someone's Brain?)

Did Consciousness Become The Universe And Create Itself? (Double-Slit Experiment, Conscious-
ness and Quantum Mechanics)




Can It Be Tested Whether The Universe Is Conscious? (Integrated Information Theory)

Is The Universe A Living Organism? (The Living Universe Hypothesis)

Is Earth Alive? (The Gaia Hypothesis)

Is The Universe Fine-Tuned For Life And Mind? (The Fine-Tuning Argument)

Are We The Universe Becoming Aware Of Itself? (Is Consciousness Ultimate Reality?)

Atomic Orbitals, Visualized Dynamically - Atomic Orbitals, Visualized Dynamically by The Science
Asylum 574,798 views 3 years ago 8 minutes, 39 seconds - Visuals of qguantum, orbitals are always
so static. What happens when an electron transitions? A current must flow to conserve the ...
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Atomic Structure

History of the Atom
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Schrodinger's Equation
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Summary
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What Really Is Everything? - What Really Is Everything? by History of the Universe 3,482,949
views 2 years ago 42 minutes - If you like our videos, check out Leila's Youtube channel:
https://www.youtube.com/channel/UCXIk7euOGq6jkptjTzEz5kQ Music ...
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The Mystery Of Matter
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Quantum Computers, Explained With Quantum Physics - Quantum Computers, Explained With
Quantum Physics by Quanta Magazine 2,395,816 views 2 years ago 9 minutes, 59 seconds -
Quantum, computers aren't the next generation of supercomputers—they're something else entirely.
Before we can even begin to ...
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The SIMPLEST Explanation of QUANTUM MECHANICS in the Universe! - The SIMPLEST Explana-
tion of QUANTUM MECHANICS in the Universe! by Arvin Ash 176,670 views 1 year ago 14 minutes
- CHAPTERS: 0:00 Why do we need Quantum Mechanics,? 2:23 What's "weird" about QM? 4:07
What is the Measurement Problem ...

Why do we need Quantum Mechanics?

What's "weird" about QM?

What is the Measurement Problem?

Uncertainty principle Explained

Why don't we see quantum behavior in macro?

Entanglement explained

What do atoms actually look like?

Learn more at Brilliant.org

Neil deGrasse Tyson Explains The Weirdness of Quantum Physics - Neil deGrasse Tyson Explains
The Weirdness of Quantum Physics by Science Time 1,490,883 views 2 years ago 10 minutes, 24
seconds - Quantum mechanics, is the area of physics that deals with the behaviour of atoms, and
particles on microscopic scales. Since its ...

Quantum Physics for 7 Year Olds | Dominic Walliman | TEDxEastVan - Quantum Physics for 7
Year Olds | Dominic Walliman | TEDxEastVan by TEDx Talks 3,197,652 views 7 years ago 15
minutes - In this lighthearted talk Dominic Walliman gives us four guiding principles for easy science
communication and unravels the myth ...




Science Communication

What Quantum Physics Is

Quantum Physics

Particle Wave Duality

Quantum Tunneling

Nuclear Fusion

Superposition

Four Principles of Good Science Communication

Three Clarity Beats Accuracy

The History of Atomic Chemistry: Crash Course Chemistry #37 - The History of Atomic Chemistry:
Crash Course Chemistry #37 by CrashCourse 2,669,064 views 10 years ago 9 minutes, 42 seconds
- How did we get here? Well, in terms of Atomic Chemistry,, Hank takes us on a tour of the folks
that were part of the long chain of ...

Intro

Tomos

Conservation of Mass

Discharge Tubes

Electrons

Bohr Heisenberg

Quantum Theory

Conclusion

Quantum Theory and the Electronic Structure of Atoms | Chemistry | E-Learning - Quantum Theory
and the Electronic Structure of Atoms | Chemistry | E-Learning by TACW Elearn 236 views 1 year
ago 11 minutes, 11 seconds - Dr. J. Silambarasan, Assistant Professor, Department of Chemistry,,
Theivanai Ammal College for Women (Autonomous), ...
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THE HEISENBERG UNCERTAINTY PRINCIPLE
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ATOMIC ORBITALS
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5. Shell Models and Quantum Numbers (Intro to Solid-State Chemistry) - 5. Shell Models and
Quantum Numbers (Intro to Solid-State Chemistry) by MIT OpenCourseWare 20,822 views 3 years
ago 47 minutes - Continues the discussion of ionization. License: Creative Commons BY-NC-SA
More information at https://ocw.mit.edu/terms More ...
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What Is An Atom And How Do We Know? - What Is An Atom And How Do We Know? by Stated
Clearly 2,934,844 views 5 years ago 12 minutes, 15 seconds - Ever wonder how we actually know
that atoms, exist? Here we'll learn what atoms, are and exactly how scientists went about ...
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Quantum Mechanics based pKa Prediction for Realistic Drug like Molecules with Conformational and
Tau - Quantum Mechanics based pKa Prediction for Realistic Drug like Molecules with Conforma-
tional and Tau by Computational Biology & Chemistry Lab 102 views 4 years ago 50 minutes
Secret Lives of Molecules Webinar: Drug Design in the Nanotechnology Age - Secret Lives of
Molecules Webinar: Drug Design in the Nanotechnology Age by Florida Tech 2,500 views 6 years
ago 55 minutes - If you're interested in the quantum, properties of molecules,, their electron states,,
and how that can affect their behavior, or just ...

Collaboration

Nanotechnology in Media

What is '‘Nano'?

What is Nanotechnology? Gold (Au) is a common material to be made into nano-scale objects
What properties of Au would you expect to change depending on the size of the pieces? Please select
all that apply

What properties of Au would you expect to change depending on the size of the pieces? Poll Results
(multiple answers allowed)

Properties Change with Size

Nanotechnology Isn't New

Making it Useful

John Dalton (1766-1824)

Quantum Tunneling Atomic Radius: A Vague Concept

Scanning Tunneling Microscopy

Rastering Pattern

Atomic Resolution Imaging Carbon atoms on a graphite surface

Moving Individual Atoms

Florida Institute of Technology Nano-Chem: Imaging Molecules

Drug Design?

STM of Tryptanthrin

Atomic Orbitals

Molecular Orbitals

STM of 8-Fluorotryptanthrin

Semi-Random Modification

Rational Modification
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Tunneling Barriers

Barrier Height Imaging

Experiment and Theory

Correlation to Efficacy
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Next Steps

Questions

6. Electron Shell Model, Quantum Numbers, and PES (Intro to Solid-State Chemistry) - 6. Electron
Shell Model, Quantum Numbers, and PES (Intro to Solid-State Chemistry) by MIT OpenCourseWare
27,782 views 3 years ago 48 minutes - Finding the properties of multiple electrons in an atom, using
the Schrodinger equation. License: Creative Commons BY-NC-SA ...
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Schrodinger Wave Equation

Coulomb Potential

Radial Function

Probability Distribution

Quantum Dots

Magnetic Quantum Numbers

Orbitals

Magnets

Spin Quantum Number
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Orbitals, Atomic Energy Levels, & Sublevels Explained - Basic Introduction to Quantum Numbers -
Orbitals, Atomic Energy Levels, & Sublevels Explained - Basic Introduction to Quantum Numbers by
The Organic Chemistry Tutor 775,941 views 6 years ago 11 minutes, 19 seconds - This chemistry,
video tutorial provides a basic introduction into orbitals and quantum, numbers. It discusses the
difference between ...

shape of the orbital

look at the electron configuration of certain elements

place five mo values for each orbital

think of those four quantum numbers as the address of each electron

draw the orbitals

looking for the fifth electron

Dalton's Atomic Theory - Dalton's Atomic Theory by The Organic Chemistry Tutor 96,586 views 1
year ago 6 minutes, 27 seconds - This chemistry, video tutorial provides a basic introduction into
Dalton's Atomic Theory,. John Dalton believed that elements are ...

History of Atomic Theory - History of Atomic Theory by Professor Dave Explains 420,569 views 8
years ago 4 minutes, 26 seconds - We all know that atoms, exist. But we didn't always! A lot of
people contributed in different ways to help develop our current ...

EXPLAINS

John Dalton 1766 - 1844

cathode ray

Quantum Theory and Atomic Structure | Inorganic Chemistry | - Quantum Theory and Atomic
Structure | Inorganic Chemistry | by The Statistics Teacher 7,767 views 3 years ago 37 minutes -
This lecture discusses quantum theory, and atomic, structure.
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Quantum biology is the study of applications of quantum mechanics and theoretical chemistry to
aspects of biology that cannot be accurately described... 74 KB (8,062 words) - 19:27, 1 February
2024

arranged and bonded to each other. This involves the study and use of quantum chemistry or quantum
physics. Solid-state physics, solid-state chemistry and physical... 62 KB (6,522 words) - 01:26, 25
February 2024

fullerene is an allotrope of carbon whose molecules consist of carbon atoms connected by single and
double bonds so as to form a closed or partially... 61 KB (6,542 words) - 17:43, 3 March 2024

sorted molecules according to differences in weight. Because nitrogen atoms are a component of DNA,
they were labelled and therefore tracked in replication... 152 KB (19,115 words) - 14:15, 2 March 2024
water molecules. In a discrete water molecule, there are two hydrogen atoms and one oxygen atom.
The simplest case is a pair of water molecules with one... 45 KB (5,402 words) - 17:10, 31 January
2024

another (see the properties section of the DNA page). These interactions also heavily influence drug
design, crystallinity and design of materials, particularly... 28 KB (3,363 words) - 00:54, 15 December
2023

allotrope of carbon consisting of a single layer of atoms arranged in a hexagonal lattice nanostructure.
The name is derived from "graphite” and the suffix... 246 KB (26,739 words) - 14:08, 1 March 2024
referred to as molecular graphics. The term, "molecular model" refer to systems that contain one or
more explicit atoms (although solvent atoms may be represented... 17 KB (1,791 words) - 00:55, 23
January 2024

odd sum of protons and neutrons, exhibit half-integer values for the nuclear spin quantum number (|
=1/2, 3/2, 5/2, and so on). These atoms are NMR-active... 52 KB (6,001 words) - 20:08, 9 February
2024

of Atoms in Molecules: From Solid State to DNA and Drug Design". Wiley. Wiley VCH. Retrieved 4
September 2017. "World Association of Theoretical and Computational... 7 KB (744 words) - 09:54, 19
March 2023

century. The development of post-Newtonian theories in physics, such as special relativity, general
relativity, and quantum mechanics led to the development... 72 KB (9,743 words) - 13:24, 23 August
2023

analyzing the physical movements of atoms and molecules. The atoms and molecules are allowed to
interact for a fixed period of time, giving a view of the dynamic... 77 KB (9,813 words) - 23:38, 28
February 2024

the electronic structure of atoms and molecules. In Zirich, Pauling was also exposed to one of the
first gquantum mechanical analyses of bonding in the... 140 KB (13,863 words) - 18:38, 2 March 2024
describe the forces between atoms (or collections of atoms) within molecules or between molecules as
well as in crystals. Force fields are a variety of interatomic... 83 KB (9,822 words) - 16:50, 12 February
2024

The method also revealed the structure and function of many biological molecules, including vitamins,
drugs, proteins and nucleic acids such as DNA.... 124 KB (13,980 words) - 21:16, 15 February 2024
carbon atoms with partial negative charges from one ring on top of other partial negatively charged
carbon atoms from the second ring and hydrogen atoms with... 29 KB (3,561 words) - 18:45, 3
December 2023

increase the solubility, stability, and uptake of drug molecules. Peptides, polymers, and other molecules
can be conjugated to the surface of a liposome... 38 KB (5,293 words) - 21:37, 21 December 2023
"RNA-DNA chimeras" (complex mixtures of RNA molecules and DNA molecules) may be a more
effective way of producing precursor life biochemicals, than the more... 257 KB (24,771 words) - 14:40,
1 March 2024

instance of 3SAT, and wet DNA implementations of finite state machines with potential applications to
the design of smart drugs. One of the most notable... 44 KB (5,144 words) - 09:08, 25 December 2023
the Au-Ligand interface, conjugation of the interfacial ligands with various functional moieties (from
small organic molecules to polymers to DNA to RNA)... 85 KB (9,804 words) - 10:56, 27 December
2023
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