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- Nuclear fusion

- Quantum mechanics

- Transuraniumelements

- Bose-Einstein condensation

Tentative Outline



KISS Principle!!



Making words out of elements in the Periodic Table!! 







Can you write your name by only using elements in the 
Periodic Table (without cheating!)?
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Dmitri IvanovichMendeleev 
- Russian chemist (1834-1907).

- Published the first recognizable periodic 
table in 1869!    150 years ago!!!

- Showed periodic trends of the then-
known elements based on their 
properties and atomic weights.

- Also predicted the properties of eight 
elements yet to be discovered.
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Mendeleev's 1871 periodic table



- Mendeleev published his periodic table 
of all known elements (56 elements)

- And he predicted several new elements 
to complete the table (in 1871).

eka-aluminium

eka-silicon



- Mendeleev published his periodic table 
of all known elements (56 elements)

- And he predicted several new elements 
to complete the table (in 1871).

eka-aluminiumςGallium (discovered in 
1875

eka-silicon ςGermanium (isolated in 
1886)
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approved by the royal government commission 
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as the highest quality of Russian vodka
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ÅAround 330 BCE, theGreek philosopherAristotleproposed that everything is made up 
of a mixture of one or moreroots that cannot be broken down into a simpler substance.

https://en.wikipedia.org/wiki/Ancient_Greek_philosophy
https://en.wikipedia.org/wiki/Aristotle


ÅAround 330 BCE, theGreek philosopherAristotleproposed that everything is made up 
of a mixture of one or moreroots that cannot be broken down into a simpler substance.

ÅThe four roots, which were later renamed aselementsby Plato, 
wereearth, water, air and fire.

https://en.wikipedia.org/wiki/Ancient_Greek_philosophy
https://en.wikipedia.org/wiki/Aristotle
https://en.wikipedia.org/wiki/Plato
https://en.wikipedia.org/wiki/Earth_(classical_element)
https://en.wikipedia.org/wiki/Water_(classical_element)
https://en.wikipedia.org/wiki/Air_(classical_element)
https://en.wikipedia.org/wiki/Fire_(classical_element)


ÅAround 330 BCE, theGreek philosopherAristotleproposed that everything is made up 
of a mixture of one or moreroots that cannot be broken down into a simpler substance.

ÅThe four roots, which were later renamed aselementsby Plato, 
wereearth, water, air and fire.

https://en.wikipedia.org/wiki/Ancient_Greek_philosophy
https://en.wikipedia.org/wiki/Aristotle
https://en.wikipedia.org/wiki/Plato
https://en.wikipedia.org/wiki/Earth_(classical_element)
https://en.wikipedia.org/wiki/Water_(classical_element)
https://en.wikipedia.org/wiki/Air_(classical_element)
https://en.wikipedia.org/wiki/Fire_(classical_element)


Dalton(1806): listing the 
known elements 
by atomic weight

ÅAround 330 BCE, theGreek philosopherAristotleproposed that everything is made up 
of a mixture of one or moreroots that cannot be broken down into a simpler substance.

ÅThe four roots, which were later renamed aselementsby Plato, 
wereearth, water, air and fire.

https://en.wikipedia.org/wiki/John_Dalton
https://en.wikipedia.org/wiki/Ancient_Greek_philosophy
https://en.wikipedia.org/wiki/Aristotle
https://en.wikipedia.org/wiki/Plato
https://en.wikipedia.org/wiki/Earth_(classical_element)
https://en.wikipedia.org/wiki/Water_(classical_element)
https://en.wikipedia.org/wiki/Air_(classical_element)
https://en.wikipedia.org/wiki/Fire_(classical_element)


Dalton(1806): listing the 
known elements 
by atomic weight

ÅAround 330 BCE, theGreek philosopherAristotleproposed that everything is made up 
of a mixture of one or moreroots that cannot be broken down into a simpler substance.

ÅThe four roots, which were later renamed aselementsby Plato, 
wereearth, water, air and fire.

ÅIn 1864, the English chemistJohn Newlandsclassified the known 
elements into eight groups, based on their physical properties.
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ÅAround 330 BCE, theGreek philosopherAristotleproposed that everything is made up 
of a mixture of one or moreroots that cannot be broken down into a simpler substance.

ÅThe four roots, which were later renamed aselementsby Plato, 
wereearth, water, air and fire.

Å In 1864, Julius Lothar Meyer, a German chemist, noted groups of 
similar chemical and physical properties repeated at periodic 
intervals if each element is arranged in the order of their atomic 
weights.

ÅIn 1864, the English chemistJohn Newlandsclassified the known 
elements into eight groups, based on their physical properties.

Newlandsô periodic table

https://en.wikipedia.org/wiki/John_Dalton
https://en.wikipedia.org/wiki/Ancient_Greek_philosophy
https://en.wikipedia.org/wiki/Aristotle
https://en.wikipedia.org/wiki/Plato
https://en.wikipedia.org/wiki/Earth_(classical_element)
https://en.wikipedia.org/wiki/Water_(classical_element)
https://en.wikipedia.org/wiki/Air_(classical_element)
https://en.wikipedia.org/wiki/Fire_(classical_element)
https://en.wikipedia.org/wiki/John_Alexander_Reina_Newlands
https://en.wikipedia.org/wiki/John_Alexander_Reina_Newlands


ÅIn 1869, a few months later than Mendeleev, Meyer published a revised 
and expanded version of his 1864 table independently, which was similar 
to that published by Mendeleev.

Julius Lothar Meyer's periodic table, published in "Die modernenTheoriender Chemie" (1864)

ÅIn 1882, both Meyer and Mendeleev received the Davy Medal from the 
Royal Society in recognition of their work on the Periodic Law.



Sir William Ramsay - a Scottish chemist 

ÅDiscovered thenoble gasesand received 
the Nobel Prize in Chemistryin 1904 "in 
recognition of his services in the discovery 
of the inert gaseous elements in air"
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Sir William Ramsay - a Scottish chemist 

ÅDiscovered thenoble gasesand received 
the Nobel Prize in Chemistryin 1904 "in 
recognition of his services in the discovery 
of the inert gaseous elements in air"

ÅRamsay investigated other atmospheric 
gases. His work in isolating argon, helium, 
neon, krypton, and xenonled to the 
development of a new section of the 
periodic table.

ÅWhen the entire group of noble gaseswas 
discovered, Ramsay added them to the table 
as Group 0, without disturbing the basic 
concept of the periodic table.
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William Ramsay
Nobel Prize in 

Chemistry
in 1904

https://en.wikipedia.org/wiki/Noble_gases
https://en.wikipedia.org/wiki/Nobel_Prize_in_Chemistry


ÅThe English physicistHenry Moseleyfound a 
relationship between theX-raywavelengthof an 
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ÅThe English physicistHenry Moseleyfound a 
relationship between theX-raywavelengthof an 
element and its atomic number (1910-1914).

ÅHe was then able to re-sequence the periodic table 
by nuclear charge, rather than by atomic weight. 

ÅBefore this discovery, atomic numbers were 
sequential numbers based on an element's atomic 
weight. Moseley's discovery showed that atomic 
numbers were in fact based upon experimental 
measurements.

ÅHe died in World War I, at the age of 27.
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TheGSI Helmholtz Centre for Heavy Ion 
Research(German:GSI Helmholtzzentrumfür
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(JINR, Russian:˻ ͋Ά͔͙͖͒ͤͤͤ·͚ ͙͙ͤͫͭͭͯͭ 
Ύ͔͒ͪͤ·ͻ ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡Σ ˻ˮ̒ˮύΣ 

in Dubna, MoscowRussia

Elements discovered at JINR:
1966 ςelement 102 (nobelium)

1999-2005 ςelements 105 (dubnium),
113 (nihonium), 

114 (flerovium), 115 (moscovium), 
116 (livermorium), and 118 (oganesson)

Yuri Oganessian

He is aRussian nuclear physicistof Armenian 
origin who is considered the world's leading 
researcher insuperheavychemical elements.
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Co-discoverers of newsuperheavyelements
113 (nihonium), 114 (flerovium),115 (moscovium),

116 (livermorium,117 (tenessine), and118 (oganesson)

94 (Plutonium), 95 (americium), 96 (curium), 97 
(berkelium), 98 (californium), 99 (einsteinium), 100 
(fermium), 101 (mendelevium), 102 (nobelium), 103 

(lawrencium), 106 (seaborgium)

Glenn T. Seaborg was an American chemist whose 
involvement in thesynthesis, discovery and investigation 
of ten transuraniumelementsearned him a share of the 

1951Nobel Prize in Chemistry.

Seaborgium is the first element ever to have been officially 
named after a living person.The second element to be so 

named isoganesson, in 2016, afterYuri Oganessian
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Modern Periodic Table ςFrom Hydrogen-1 to Oganesson-118

Display of thechemical elements, 
which are arranged by

atomic number
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Modern Periodic Table ςFrom Hydrogen-1 to Oganesson-118

The seven rows of the table, 
calledperiods

https://en.wikipedia.org/wiki/Periodic_table_period


Modern Periodic Table ςFrom Hydrogen-1 to Oganesson-118

The columns, calledgroups, contain 
elements with similar chemical 

behaviors

https://en.wikipedia.org/wiki/Group_(periodic_table)


Modern Periodic Table ςFrom Hydrogen-1 to Oganesson-118

The first 94 elements all occur 
naturally



The Ultra-long Periodic Table of the Elements





Women Scientists who contributed to the Periodic Table





Ida Noddackwas a Germanchemistandphysicist. With 
her husbandWalter Noddackshe discovered element 
75,rhenium. She was nominated three times for 
the Nobel Prize in Chemistry.

In 1925, they published a paper and called the new 
elementsrhenium(75) and masurium(43). They named 
the elements rhenium in respect of Ida's birthplace, and 
masuriumin honor of his.

They were unable to isolate element 43 (Technetium).
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Marguerite Catherine Perey
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student ofMarie Curie. In 
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DarleaneChristian Hoffmanis 
anAmericannuclear chemistwho 
was among the researchers who 

confirmed the existence 
of Seaborgium, element106 (1974). 

She is a faculty senior scientist in 
the Nuclear Science Division 

of Lawrence Berkeley National 
Laboratoryand a professor in the 
graduate school atUC Berkeley.
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Marie {ƪƱƻŘƻǿǎƪŀCurie

Marie Curie was aPolish and naturalized-Frenchphysicistandchemistwho conducted pioneering research 
on radioactivity. She was thefirst womanto win aNobel Prize, the first person and only woman towin twice, and 
the only person to win a Nobel Prize in two different sciences.
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theory ofradioactivity, techniques for isolating 
radioactiveisotopes, and the discovery of two 
elements,poloniumandradium.

Curium (96) was named after Marie and Pierre Curie
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LiseMeitner

LiseMeitner, Otto HahnandOtto Robert Frischled the 
small group of scientists who first discoverednuclear 
fissionof uranium
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LiseMeitner

LiseMeitner, Otto HahnandOtto Robert Frischled the 
small group of scientists who first discoverednuclear 
fissionof uranium

Meitner received many awards and honors late in her 
life, but she and Otto Frisch did not share in the 
1944Nobel Prize in Chemistryfor nuclear fission that 
was awarded exclusively to her long-time 
collaboratorOtto Hahn.
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LiseMeitner

LiseMeitner, Otto HahnandOtto Robert Frischled the 
small group of scientists who first discoverednuclear 
fissionof uranium

Meitner received many awards and honors late in her 
life, but she and Otto Frisch did not share in the 
1944Nobel Prize in Chemistryfor nuclear fission that 
was awarded exclusively to her long-time 
collaboratorOtto Hahn.

/ǳǊƛŜΩǎ ŀŎƘƛŜǾŜƳŜƴǘǎ ƛƴŎƭǳŘŜŘ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ǘƘŜ 
theory ofradioactivity, techniques for isolating 
radioactiveisotopes, and the discovery of two 
elements,poloniumandradium.

Curium (96) was named after Marie and Pierre Curie

Marie {ƪƱƻŘƻǿǎƪŀCurie

Marie Curie was aPolish and naturalized-Frenchphysicistandchemistwho conducted pioneering research 
on radioactivity. She was thefirst womanto win aNobel Prize, the first person and only woman towin twice, and 
the only person to win a Nobel Prize in two different sciences.

TheGSI Helmholtz Centre for Heavy Ion ResearchnearDarmstadt, Germany, first 
created the element-109 (Meitnerium) in 1982. It is named afterLiseMeitner.
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"When I draw a molecule in China or in Argentina, it is the same molecule. 
People understand immediately without knowing Spanish or Chinese. That 
is beautiful. Our common goal is not about power or borders of the 
country, it is about bringing forward human knowledge." 

Ben Feringa
2016
Nobel Prize
in Chemistry





Elements Named After People

Many of thetransuranic elementsare named after 
recipients of theNobel Prize (8), including:
Åbohrium(Niels Bohr),
Åcurium(MarieandPierre Curie),
Åeinsteinium(Albert Einstein),
Åfermium(Enrico Fermi),
Ålawrencium(Ernest Lawrence),
Åroentgenium(Wilhelm Röntgen),
Årutherfordium(Ernest Rutherford),
Åandseaborgium(Glenn T. Seaborg).



Elements Named After People

Many of thetransuranic elementsare named after 
recipients of theNobel Prize (8), including:
Åbohrium(Niels Bohr),
Åcurium(MarieandPierre Curie),
Åeinsteinium(Albert Einstein),
Åfermium(Enrico Fermi),
Ålawrencium(Ernest Lawrence),
Åroentgenium(Wilhelm Röntgen),
Årutherfordium(Ernest Rutherford),
Åandseaborgium(Glenn T. Seaborg).

Transuranic elements named in honor of scientists (6) 
who did not receive the prize include:
Åcopernicium(Nicolaus Copernicus),
Åflerovium(Georgy Flyorov),
Åmeitnerium(LiseMeitner),
Åmendelevium(Dmitri Mendeleev),
Ånobelium(Alfred Nobel),
Åandoganesson(Yuri Oganessian).
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Which Elements Are Named for Places? Total 30

Nihonium

Moscovium
Livermorium

Tennessine






