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Summary 

Å A pulse-frontïtilt-compensated streaked spectrometer was invented to measure the picosecond 
thermal and ionization dynamics 

 

Å For temperatures below ~35 eV, a collisional model was required to reproduce the measured spectrum 

 

Å Heat-equation calculations and measured equilibrium temperatures agree to within 15% 

Time-resolved Thomson scattering was used to measure the plasma creation  

and picosecond evolution of electron temperature and density 

____________ 

A. S. Davies et al., Phys. Rev. Lett. 122, 155001 (2019). 
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Å Pump 

ⱦ  = 1053 nm 

t = 60 ps 

I ~ 2 × 1014 W/cm2 

Å Thomson-scattering probe 

ⱦ = 526.5 nm 

t = 55 ps 

I ~ 1 × 1014 W/cm2 

 

 

 

The experiments were conducted on the Multi-Terawatt (MTW) Laser System 

at the University of Rochesterôs Laboratory for Laser Energetics 
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A pulse-frontïtilt (PFT)-compensated spectrometer* was invented 

to trade unutilized resolving power with temporal resolution 

ⱦ
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╝ = grooves illuminated  ⱦ ͯ  ἶἵ 

Streak-cameraïlimited resolution 

Grating-limited resolution 

____________ 

*J. Katz et al., Rev. Sci. Instrum. 87, 11E535 (2016). 



6 

A pulse-frontïtilt-compensated spectrometer* was invented 

to trade unutilized resolving power with temporal resolution 

▪ = Echelon steps ⱦ ͯ  ἶἵ 

Streak-cameraïlimited resolution 

Grating-limited resolution 

This system is greater than 10 times faster than an equivalent (f/5) conventional streaked 

spectrometer diagnostic while maintaining 1-nm spectral resolution and collection efficiency. 
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____________ 

*J. Katz et al., Rev. Sci. Instrum. 87, 11E535 (2016). 
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The electron temperature and density can be determined 

by scattering from thermal electron plasma waves 
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