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UCSB Free-electron Lasers
Quasi - CW

•Kilowatts, 500 W - 5 kW

Tunable terahertz radiation
120 GHz  to   4.8 THz
2.5 mm  to  60 µm

1- 20 µsecs,  1 Hz repetition rate (“Quasi - CW”)
~1 picosec to 4 nanosecond Pulse Slicer



2

Center for Terahertz Science and Technology

UC Santa Barbara

UCSB Free-electron Lasers
Quasi - CW

•Kilowatts, 500 W - 5 kW

Tunable terahertz radiation
120 GHz  to   4.8 THz 
2.5 mm  to  60 µm

1- 20 µsecs,  1 Hz repetition rate (“Quasi - CW”)
~1 picosec to 4 nanosecond Pulse Slicer

improvements

C
om

pl
ex

ity

microprocessors
digital synthesis

ADCs/DACs
digital transmission
PLL signal synthesis
small-scale logic
amplifiers
fundamental oscillators
harmonic generators
mixers (heterodyne) detectors

10 9 10 10 10 11 10 12 10 13 10 14
Frequency (Hz)

power (incoherent) detectors

Terahertz regime

Signal Processing

Source: M.J.W. Rodwell

technology
improvements

C
om

pl
ex

ity

microprocessors
digital synthesis

ADCs/DACs
digital transmission
PLL signal synthesis
small-scale logic
amplifiers
fundamental oscillators
harmonic generators
mixers (heterodyne) detectors

10 9 10 10 10 11 10 12 10 13 10 14
Frequency (Hz)

power (incoherent) detectors

Terahertz regime

Signal Processing

Source: M.J.W. Rodwell

technology



3

Center for Terahertz Science and Technology

UC Santa Barbara

UCSB FEL Facilities

Detectors
Composite bolometers
InSb hot electron bolometers
Schottky diodes
Ga:Ge photoconductor

C.W.  Ti : sapphire laser
Regeneratively - amplified Ti: sapphire laser

(790 nm, 10 mJ, 150 fs, 10 Hz)
2 - Ar+ ion lasers
Mode - locked Ti: sapphire laser

(700 - 900 nm, .5 watts, 60 fsec, 80 MHz)
Intensified CCD camera

on imaging  spectrograph (400 - 900 nm, 
75 ns gate width, 1024 pixels)

Double Monochromator (0.85 m)
Single Monochromator (0.30 m)

• Molecular gas lasers
• Bruker FTIR
• THz time domain spectrometer

High Field Magnets
to 12 Tesla,   Temperatures to 1.5 Kelvin

Cryostats to 1.5 Kelvin


