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“You see what your knowledge tells you you are seeing.  What 

you think the universe is, and how you react to that, in 

everything you do, depends on what you know. And when that 

knowledge changes, for you, the universe changes.  And that is 

as true for the whole of society, as it is for the individual.   We 

all are what we all know today. What we knew yesterday was 

different, and so were we.” 

James Burke, British scientific historian, in 1978 



A quote from Howard Gardner, the John H. and Elisabeth A. 

Hobbs Professor of Cognition and Education at the Harvard 

Graduate School of Education, in 2008: 

 

 

“In the 21st Century, the most valued mind will be the 

synthesizing mind:  the mind that can survey a wide range of 

sources, decide what is most important and worth paying 

attention to, and then put that information together in a way 

that makes sense to itself, and ultimately, to others as well.” 
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“Give me half a tanker of iron and 

I'll give you the next ice age.”  
1988 

John Martin, Director 

Moss Landing Marine Labs 

 



Informs the 

remarkable 
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FUNCTION that 

nanomaterials 

can have 

The great connection:   

Iron biogeochemical cycling = key regulator of global temperature 

 



 A road map for our journey through 

dimensional and scientific  
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The Bohr radius of an electron and hole 

in a semiconductor: 



structure  and  electronic properties  as  f (size) 

Fe2O3:    nanohematite = hematite 

These property variations 

= reactivity changes as f (size) 

• bond length variation 

• edges, steps, kinks 

• corrugation 

• order-disorder 

• band gap (HUMO/LUMO shifts) 

• surface and mid-gap DOS 



Nano-hematite, HAADF-STEM tomography, aggregate, 30 nm 

Echigo, Aruguete, Murayama, Hochella (in press) Am. Min.  

Radon J. (1917)  

Leipzig Math.-Phys. 



Iron oxyhydr(oxide) from glacial meltwater 
Raiswell et al. (2006) GCA 
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Connections:  

Education 

















Rebecca French and Senator Bernie Sanders 


