
What is stuff made of?   
Early progress toward an atomic theory. 

Lavoisier's importance to science was expressed by Lagrange who 
lamented the beheading by saying:  
"Cela leur a pris seulement un instant pour lui couper la tête, mais la 
France pourrait ne pas en produire une autre pareille en un siècle."  
 
("It took them only an instant to cut off his head, but France may not 
produce another such head in a century.") 

J. Balmer 
1825-1898 Lavoisier 

1734-1794 

Democritus 
(ca. 460 BC – ca. 370 BC 

J. Dalton 
1766-1834 

A. Avagadro 
1776-1856 

http://en.wikipedia.org/wiki/Joseph_Louis_Lagrange
http://en.wikipedia.org/wiki/Circa
http://en.wikipedia.org/wiki/Before_Christ


“Are not gross Bodies and Light convertible into one 
another, and may not Bodies receive much of their Activity 
from the Particles of Light which enter into their 
Composition?… The changing of Bodies into Light, and 
Light into Bodies, is very conformable to the Course of 
Nature, which seems delighted with Transmutations…” 
Sir Isaac Newton 

(Newton) Probably spent more time working with alchemy than on 
theory of Gravity. 
K. Fowler 

“What seems to us the hardened and condensed  
Must be of atoms among themselves more hooked,”  
 On the Nature of Things, Lucretius 50 B.C.E,   
Ideas of  Democritus 430 B.C.E 



John Dalton (1766-1844)    A New System of Chemical Philosophy, 
 
 “Matter, though divisible in an extreme degree, is nevertheless not infinitely 
divisible. That is, there must be some point beyond which we cannot go in the 
division of matter. The existence of these ultimate particles of matter can 
scarcely be doubted, though they are probably much too small ever to be 
exhibited by microscopic improvements. I have chosen the word atom to 
signify these ultimate particles … . “ 
 
Dalton assumed: 
 All atoms of an element were identical 
 Atoms of one element could not be changed into atoms                              
         of another element "by any power we can control".  
  Compounds of elements had compound atoms: 
 
“I call an ultimate particle of carbonic acid a compound atom. Now, though this atom 
may be divided, yet it ceases to be carbonic acid, being resolved by such division into 
charcoal and oxygen.” 
 



Chemistry: First Periodic Table of elements ~1870 
 Dmitry Meldeleev  



ekaboron (Eb),  
ekaaluminium (Ea),  
ekamanganese (Em), 
ekasilicon (Es),  

 Dmitry Meldeleev  
Predictions of new Elements (1870) 

Eka (Sanskrit for +1) 

What are these elements???? 



ekaboron (Eb),  
ekaaluminium (Ea),  
ekamanganese (Em), 
ekasilicon (Es),  

Scandium     (1879) 
Gallium         (1875) 
Technetium  (1937) 
Germanium  (1882) 

 Dmitry Meldeleev  
Predictions of new Elements (1870) 

Eka (Sanskrit for +1) 



Other Clues about Structure in Atoms 

Black Body Spectrum 
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Question:   
Does this make a BB  
spectrum? 





White Light 

Sun Light 

Hydrogen 

Helium 

Lithium 

Mercury 

Sodium 

Sodium 
(Absorption) 

Two kinds of spectra 
Emission 
Absorbtion 



Practical Applications of Spectroscopy 

Advantages: 
Small sample needed 
Remote Identification possible 
Process can be automated 

Applications 
 
Medical – toxicology,  forensic, clinical 
Environmental -  water testing, food testing 
Geology – find trace amounts of materials 
Astronomy – identify elements, measure redshifts 
 





Use of Redshift speed of object 
(typically speed of other galaxies) 



Google search on “perkinelmer spectroscopy” 



Wavelength Color 

656.2 red 

486.1 blue-green 

434.0 blue-violet 

410.1 violet 
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