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WHY HIGH PRESSURE AND TEMPERATURE (1)
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WHY HIGH PRESSURE AND TEMPERATURE (2)

Geophysical interest
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HOW HIGH PRESSURE AND TEMPERATURE
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WHY LH-DAC ?
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PRINCIPLE OF DAC

Anzellini & Boccato, Crystals 10, 459 (2020)



SAMPLE PREPARATION

PTM generally chosen from low shear strength material

gases (He,Ne,...) are generally used for experiment at ambient T
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PRINCIPLE OF LH-DAC (1)
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LASER PART (1) Metals and semiconducting materials

YAG or YLF lasers (1=1.064 um)- mainly interacting with the electrons = weakly absorbed by the material
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LASER PART (2)

Optical transparent materials

C02 lasers (2=10.6 um)- light directly absorbed by phonons = large penetration depth into the material

Less thermal gradients
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single side heating

« Bigfocal spot!!
» Special Optics needed
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TEMPERATURE (1)
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TEMPERATURE (2)

Czerny-Turner spectrometer
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TEMPERATURE (3)

Walter & Koga, Phys. Earth Planet. Int. 143, 541 (2004)
Sources of erroneous T readings

1) Change in emissivity due to phase transition

2) Misalignments of the hotspot with the spectrometer
entrance slit

3) Chromatic + Radial aberration (for refractive objectives)
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TEMPERATURE (4) linearized Wien
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PRESSURE MEASUREMENT (ambient T)

® Measuredin a laboratory from: If XRD available
-P-induced shift in ruby fluorescence peaks EoS of a calibrated standard
| -P-induced shiftin Raman signal from the diamond culet
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TH E RMAL PRESSU RE Anzellini et al., Scientific Reports 9, 14459 (2019)
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What is Synchrotron Radiation

relativistic effect on accelerated charged particles

Electron Orbit

— T —

Acceleration

! _ >
® 35— —
Casel: %-:-:1 |
At low electron velocity (non- When the electron velocity
relativistic case) the radiation is approaches the velocity of light, the
emitted in a non-directional emission pattern is folded sharply

pattern forward.




Characteristics of Synchrotron Radlatlon
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WHAT IS A SYNCHROTRON ?

Synchrotron Design

Beamline &
end station

Alietal. (2011). Synch. Rad.: Applications in Diagnosis and Treatment of Malignant Brain Tumors,
Diagnostic Techniques and Surgical Management of Brain Tumors, Dr. Ana Lucia Abujamra (Ed.)



Interaction Matter - Radiation

Mainly two processes are involved in the UV and X-ray range:
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Bragg law: A=2d,,,sin0
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X-ray Diffraction - XRD (2)
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RD (4)

starting powder signal temperature effects recrystallization
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RD (5)
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RD (5)
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S (1) Beer-Lambert Law
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S (2) can detect onset of melting
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S (3)

Exploring compressional behaviour of liquids
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