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When Niels Bohr received his doctoratein 1911, the world of
physics was pregnant with potential.
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One of those whose discoveries prepared the field
for Bohr and others was J.J. Thomson (1856-
1940), who in 1884, at the age of twenty-eight,
became Cavendish Professor of Experimental nA A
Physics at the University of Cambridge, following @ = = e = e
in the steps of James Clerk Maxwell (1831-1879) 2 ounispedeicon medeorimiipen medacronis
and Lord Rayleigh (1842-1919). e Maxwellpng - rutjog b/ o
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William Prout
1785-1850

With Thomson’s
discovery of the
negatively charged
electron, - Prout’s idea
that atoms were built up
from some common
entity took on a new
significance.
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For Prout, the common entity was hydrogen:; in the years
immediately following 1897, the common entity became the

electron.
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In 1906, Thomson made
perhaps his greatest
contribution to the
pursuit of an atomic
model.
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Rutherford liked alpha
particles.

After all, he had
discovered them in 1898.

In 1908 he established
that the alpha particle
carried a double positive
charge.
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Rutherford and his
assistant Hans
Geiger directed a
well-defined beam
of alpha particles
at thin foils of
aluminum and
gold.
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Most of the alpha particles passed straight through the foil, but
some of them were scattered through a small angle, especially

from the foils composed of gold atoms.
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Rutherford’s suggestion
went something like this:
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More than any other person, more
than any other physicist, Bohr was
the guiding spirit of the quantum
revolution.
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Bohr’s contribution to twentieth-century physics is

acknowledged by most physicists as second only to Albert
Einstein’s.
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dimensions and an
electron describing
closed orbits around it.”

electron
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Bohr used the term “stationary orbits” in which, he asserted,
“there is no energy radiation,” thereby violating the established
tenets of nineteenth-century electromagnetism.
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Bohr placed a quantum
condition on the energy;
namely, he asserted that
only certain energies are
permitted.

The larger the energy
state of the hydrogen
atom, the bigger the
orbit.
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From his model, Bohr was able to calculate

the radii of the various orbits and thus, from ! |
the radius of the smallest orbit, he could @
calculate the diameter of the hydrogen

atom and hence, its size.

The dimension of the hydrogen atom, as Bohr SBUS1SEES
calculated from his model, was 1.1 A (1.1 x 10-8 cm).
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In keeping with the 1900
work of Max Planck,
Bohr expressed the
energy difference
between tw of his
allowed states in the
hydrogen atom in terms
of Planck’s constant and
the frequency of light.
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Bohr wrote an explicit expression for the
specific energies of the allowed states of the
hydrogen atom.

where m = mass of the electron,

e = the electric charge of the electron,
h=Planck’s constant, and n= an integer.

233
¥ Max Planck
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At some point during this process, Balmer’s

formula came to Bohr’s attention, and it N ,
became “immediately clear.” po_Zme _13.62° ,

The clue for Bohr may well have been the 8n’h%e,” n’
appearance of n? in the denominators of both
Balmer’s formula and his expression.
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In 1925-26, quantum mechanics, a new physics that
brought understanding to the world of the atom, was
created.

In that great period of physics, wrote Victor Weisskopf,
“Bohr and his men - touched - the nerve of the
universe.”

ngabroad/ass
1]-thumb-

ets_c/2013/0
 480x360-
i- !; 155493 .jpg

I comm/learni
5/IMG_3469[

il <E>
https://uploa
d.wikimedia.
org/wikipedia
/commons/1/
1a/Heisenber
¥ gbohr.jpg



http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://blog.lib.umn.edu/itcomm/learningabroad/2013/05/lectures_at_the_famous_niels_b.php&ei=81d1VYbcEMPz8gWqrID4AQ&bvm=bv.95039771,d.dGc&psig=AFQjCNEWBwenhF1b5138hdh01LtEgKiS4A&ust=1433839956831732
http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://en.wikipedia.org/wiki/Niels_Bohr&ei=PVh1VYGeBs_i8AWmuYCoDA&bvm=bv.95039771,d.dGc&psig=AFQjCNEWBwenhF1b5138hdh01LtEgKiS4A&ust=1433839956831732

=

H (Quantum Revolution)

nuclear ’,g..“
model ‘ :

line
spectrum

chemical
bonding

Bohr model

wave |
mechanics B A

1924

|

1926

1927

_, atomic

physics

quantum
chemlstly



http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=CqQJqWr5zoimfM&tbnid=DCD5MW2KKkyz1M:&ved=0CAUQjRw&url=http://www.old.szentkoronaradio.com/blog/nyugati-level/2009_02_07_es-akkor-jott-a-tenkes-kapitanya&ei=6xBOU4eAMpSgiQeasYCgAw&bvm=bv.64764171,d.aGc&psig=AFQjCNFFqX4z_biRMBJ_7PhktIB34kHRVQ&ust=1397711437991764
http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=nc75bwLAR1IgMM&tbnid=Wqvx44axJI8IdM:&ved=0CAUQjRw&url=http://en.wikipedia.org/wiki/Gilbert_N._Lewis&ei=HBNOU6btCe36iQe8oYHgBw&bvm=bv.64764171,d.aGc&psig=AFQjCNFFaMhomxk1UcEqIRTrgPGkBi3BfQ&ust=1397712016654521
http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=dx1QfR_DgCW5hM&tbnid=Nh6nAhgc5CBsIM:&ved=0CAUQjRw&url=http://en.wikipedia.org/wiki/Albert_Einstein&ei=GRFOU8WZKOPtiAeEiYGoCA&bvm=bv.64764171,d.aGc&psig=AFQjCNH69V3MD1ylaIJ9JYjk6F82IMTaEw&ust=1397711502893870
http://fr.academic.ru/dic.nsf/frwiki/362093
http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=S_a0RrxYNih0wM&tbnid=1E6KLnUIH0U1LM:&ved=0CAUQjRw&url=http://commons.wikimedia.org/wiki/File:Biographies_of_Scientific_Men_167_Mendeleev.jpg&ei=YRJOU_72LuqSiAeZgYHYBw&bvm=bv.64764171,d.aGc&psig=AFQjCNFKdMPN9SSwgQ7Y60czRYqZfdCa7w&ust=1397711776198117
http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=sZBnMpCvJeVi6M&tbnid=67c0EeGM1jXpHM:&ved=0CAUQjRw&url=http://nyneon.blogspot.com/2012/06/light-neon-candle.html&ei=yxJOU_azIIPziAf_iICoCA&bvm=bv.64764171,d.aGc&psig=AFQjCNGSjZNXjPI18NlACcbRmFgbZ3WkHQ&ust=1397711935009497
http://chemsite.lsrhs.net/AtomicTheory/democretus.html
http://antoine.frostburg.edu/chem/senese/101/atoms/dalton-quiz.shtml
https://www.google.co.kr/imgres?imgurl=http://upload.wikimedia.org/wikipedia/commons/c/c1/J.J_Thomson.jpg&imgrefurl=http://en.wikipedia.org/wiki/J._J._Thomson&docid=Vf_RFAPyMAG2GM&tbnid=S-kI8Oc5KhKPMM:&w=1000&h=1563&ei=Vw5OU4C-NKT_iAfRooDwAg&ved=0CAIQxiAwAA&iact=c
http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=L2U7vIyMn_IGpM&tbnid=hIascvsJErbASM:&ved=0CAUQjRw&url=http://en.wikipedia.org/wiki/Ernest_Rutherford&ei=4w5OU7aMA6OBiQewh4CAAg&bvm=bv.64764171,d.aGc&psig=AFQjCNHSxapTPipE88f2qzuI7vYi6y_GHQ&ust=1397710901151663
http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=S7eiVKT20KOctM&tbnid=z5QFrRdMzUMRNM:&ved=0CAUQjRw&url=http://www.nobelprize.org/nobel_prizes/peace/laureates/1962/pauling-bio.html&ei=exNOU9DrAuq4iQf20IHAAw&bvm=bv.64764171,d.aGc&psig=AFQjCNHdBkCxWBjxHIyfLRF6_9ssoH11PQ&ust=1397712117068647
http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=ORFhoQe0pnv4fM&tbnid=5M3xZtV0gP1BIM:&ved=0CAUQjRw&url=http://www.aps.org/publications/apsnews/201208/physicshistory.cfm&ei=Tg9OU4mFBefsiAfqsoGQAw&bvm=bv.64764171,d.aGc&psig=AFQjCNHI_MXp7bEgKTY-Ru0uc9hFvpTK0Q&ust=1397711036767062
http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=2fsoxLr5UcUbAM&tbnid=P6Cq2BOQKhyt9M:&ved=0CAUQjRw&url=http://en.wikipedia.org/wiki/Niels_Bohr&ei=qhBOU_6lLNKbiQeO_YGQDQ&bvm=bv.64764171,d.aGc&psig=AFQjCNFDGlg3pTcOxmSB54HaX0w61-AkNg&ust=1397711376214870
http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=4De1Xc6F49h5NM&tbnid=PCEwm5xxZmv3oM:&ved=0CAUQjRw&url=http://www.aip.org/history/newsletter/spring2003/photos-larger.htm&ei=5xNOU6-yMsjmiAeC_oG4Aw&bvm=bv.64764171,d.aGc&psig=AFQjCNEy8EAKAg6zUIm5lNu_IOYWEtG75w&ust=1397712199262328
http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=lv5hs6RMPbNvsM&tbnid=-JG8Z8Hs4Mlk0M:&ved=0CAUQjRw&url=http://en.wikipedia.org/wiki/Erwin_Schr%C3%B6dinger&ei=dBROU_hpgemIB-W3gegO&bvm=bv.64764171,d.aGc&psig=AFQjCNGDcmnr-pa3EGn7mQICNw-J1BIaBw&ust=1397712331989635
https://www.google.co.kr/imgres?imgurl&imgrefurl=http://www.windows2universe.org/people/modern_era/heisenberg.html&h=0&w=0&tbnid=DPx6hhSUaVkKtM&zoom=1&tbnh=230&tbnw=171&docid=llrAjBvSZnAqdM&tbm=isch&ei=HRROU-vIN6T7iQeyiIDwBA&ved=0CAgQsCUoAg
http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=yaeAo6Mr8O8bwM&tbnid=AANrfyiZoiDgxM:&ved=0CAUQjRw&url=http://www-groups.dcs.st-and.ac.uk/~history/PictDisplay/Balmer.html&ei=AxBOU6LTK-36iQe8oYHgBw&bvm=bv.64764171,d.aGc&psig=AFQjCNEJSSipy5tEOJGvgKPfURcGVR58Nw&ust=1397711209133256
http://photos.aip.org/quickSearch.jsp?qsearch=segre&group=2310
https://www.google.co.kr/imgres?imgurl&imgrefurl=http://www.britannica.com/EBchecked/media/9113/Robert-Bunsen-1896&h=0&w=0&tbnid=IX3NhOpMYdJmZM&zoom=1&tbnh=261&tbnw=193&docid=iVVFq5XJ_cWl8M&tbm=isch&ei=fQ9OU_OSK4-tiQefxYCYAg&ved=0CAgQsCUoAg
https://www.google.co.kr/imgres?imgurl=http://www-groups.dcs.st-and.ac.uk/~history/BigPictures/Kirchhoff_3.jpeg&imgrefurl=http://www-groups.dcs.st-and.ac.uk/~history/PictDisplay/Kirchhoff.html&docid=HgY4Se26EmbYkM&tbnid=JbC8qWlhNwnGcM:&w=261&h=326&ei=tg9OU7KMCOfniAf4v4GoCQ&ved=0CAIQxiAwAA&iact=c

Review

Helium is doing well
With two electrons in the first shell.
After fluorine comes neon
And after chlorine comes argon
With eight electrons in the second shell.
Therule is called octet
Though for helium it is duet.




