
FIU Center for the study of matter at extreme 
conditions





These facilities permit us to study materials 
properties at any condition of pressure, 

temperature and composition

At FIU, we have created very unique 
experimental facilities

Since such facilities require not only funds but also expertise 
in handling and maintaining the equipment, it may be an
attractive proposition to access the facilities with remote

operation





Man’s quest for indestructible material has
existed from time immemorial

What has changed is the technology

FIU’s centers specialize in creating extreme conditions in the lab
And studying the behavior of material; the labs can be made into
Virtual laboratories operational from any where in the world
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How does one measure high to 
ultra-high temperatures?



Nd-YAG laserRaman

Argon laser

CCD
detector



Determination of:
-melting
-phase transitions (1st order and higher order,e.g. magnetic)
-transport phenomena:  thermal and electrical 

conductivity, diffusion, 
-heat capacity
-emissivity

Coupling of the laser heating system to Raman, X-ray, 
Infrared, etc.

Experimental possibilities of laser heating system



DAC

CCD

Camera

El leads

· 2D CCD (Charge-Coupled Device) 
detector, with a 11 cm diameter in-put
imaging area

An important virtual laboratory facility usable from any 
part of the world
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Pressure

Pressure is a very important variable

CeSMEC



How hard is this bone?

How is the thermal resistant of my space probe?







Let us make diamonds!!



The name of FIU written in diamond







Tungsten Thermal Expansion
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High temperatures to several thousands can be used
to determine thermal properties of materials



FCC

Metallurgists and ceramicists can generate 
in situ phase diagrams



Lasers are wonderful tools for studying temperature 
effect.

The figure above shows the formation and growth of an 
oxidation front in a heated metal. Such operations can 

be conducted in a virtual lab setting.



Scientists from any corner of 
the world may be able to 
operate the facilities for 
research in materials science  
creating super hard 
materials, ceramic and 
metallurgical phase diagrams 

Or for geophysical research 
studying how pressure affects 
material properties

Or for high-
pressure/temperature 
chemistry and physics


