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Modern History of the Atom	


CHEMISTRY of the Atom ���

Ernest Rutherford (1871-1937)	





Modern History of the Atom	

 Milliken Oil Drop Experiment	



How does an atom relate to nanotechnology? ���
Consider Powers of 10 (10 x) ���

http://www.eamesoffice.com/powers_of_ten/powers_of_ten.html���
http://www.powersof10.com/���

Earth = 12,760,000 meters wide 	


(12.76 x 10 6), 12.76 million meters (megameters)	



Plant Cell = 0.00001276
 meters wide (12.76 x 10 -6)                                               
 (12.76 millionths of a meter)	


 (12,760 nanometers!)	



Nano scale is regarded as < 1,000 nanometers ~1/50 the 
diameter of a human hair (anything less than a micron (10-6 m). 
Chemists typically think in views and images of < 1 nanometer 
(eg. bond lengths and atomic sizes).	



•  1 nm = 10 Å	


•  An atom vs. a nucleus 	


~10,000 x larger	



~ 0.1 nm	



Nucleus =	


1/10,000	


of the atom	



Anders Jöns Ångström 
(1814-1874) 

1 Å = 10 picometers = 0.1 nanometers =  
10-4 microns = 10-8 centimeters  



•  1 nm = 10 Å	


•  An atom vs. a nucleus 	


~10,000 x larger	



Xe atoms on Ni(110) 

Atomic/molecular structures atom-by-atom 

STM images courtesy of Don Eigler, IBM, San Jose 

Building of a quantum
 “corral” with Fe atoms on Cu 
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Calculated image  
(Philippe Sautet) 
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Imaging:  acetylene on Pd(111) at 28 K 

Molecular Image  
Tip cruising altitude ~700 pm 
Δz = 20 pm 

Surface atomic profile 
Tip cruising altitude 

~500 pm 
Δz = 2 pm 

1 cm 
(± 1 μm) 

The STM image is a map of the pi-orbital of 
distorted acetylene 

Why don’t we see the Pd atoms? 
Because the tip needs to be very close to 
image the Pd atoms and would knock 
the molecule away 

If the tip was made as big as an airplane, it would be 
flying at 1 cm from the surface and waving up an down 
by 1 micrometer 

M. Salmeron (LBL)	



Excitation of frustrated rotational modes in
 acetylene molecules on Pd(111) at T = 30 K 
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M. Salmeron (LBL)	





CHEMISTRY of the Atom	

 Periodic Table	



Periodic Table!
Los Alamos National Lab!



QUESTION	


The element found in the 6A family (or group 16) and period
 four can be toxic, a micronutrient, and found in compounds in
 dandruff shampoos.  What is the symbol for that element?	



A.  	

Sb	


B.  	

As	


C.  	

Se	


D.  	

Te	



Chemical Symbols & Historical Names	



QUESTION	





QUESTION	


Of the following which would not be considered a metalloid?	



A.  	

Ge	


B.  	

Sb	


C.  	

Te	


D.  	

Se	


E.   As	



QUESTION	

 Group 1 and Group 2 Metals	





Using the Periodic Table	

 Atoms, Molecules & Ions	



QUESTION	


Atoms, Molecules & Ions	





QUESTION	


Atoms, Molecules & Ions	



QUESTION	

 Atoms, Molecules and Ions	





QUESTION	

 Atomic Symbols	



K ←  Element Symbol 
39 
19 

Mass number  →	



Atomic number →	



Also written as →	


39 K

Atoms, Molecules and Ions	

 Atoms, Molecules and Ions	





Ions	


QUESTION	



Calcium plays several critical roles in the functioning of human
 cells.  However, this form of calcium is the ion made with 20
 protons and 18 electrons.  Therefore the ion would be…	



A.  	

positive and called an anion.	


B.  	

positive and called a cation.	


C.  	

negative and called an anion.	


D.  	

negative and called a cation.	



QUESTION	


Of the following, which would NOT qualify as an isotope of
 35Cl?	



A.  	

36Cl	


B.  	

35Cl–	



C.  	

37Cl–	



D.  	

37Cl	





QUESTION	



QUESTION	

  Polyatomic Ions 
http://chemconnections.org/general/chem120/polyatomics.html	





Molecules	



Ionic vs. Covalent	

 Ionic vs. Covalent	





QUESTION	

 Chemical Formulas	



QUESTION	




