TMT laser requirements summary

	Performance parameters
	Design limits

	Laser power, W
	>50
	Laser volume, m
	<2.4x3.7x1.2

	Polarization
	Circular
	Electronics volume, m
	<2.4x1.3x1.0

	Pulse format
	CW or mode-locked CW
	Total mass, kg
	<2600

	Line width, GHz
	<1.5 (goal 0.050)
	Electrical power
	<60A @ 208V

	Beam quality, xDL
	<1.1 (goal 1.0)
	Other
	Variable gravity vector


LGS WFS signal estimate
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	Variable
	Definition
	Value

	Npde
	Photodetection events per subaperture per frame 
	To be computed

	A
	WFS subaperture area, m2
	0.25 or 0.0625

	Cs
	Column density, sodium ions/m2
	3×1013

	PL
	Average laser power, W
	Variable

	S
	Unsaturated coupling efficiency,

photons-m2-s-W/ion
	260

	TAOS
	End-to-end AO system efficiency,

photoelectrons/photon
	0.45 (NFIRAOS estimate including telescope optics, AO system optics, and WFS detector QE)

	TATM
	One-way atmospheric transmittance at zenith
	0.80

	TLSGF
	End-to-end LGSF transmittance
	0.75 (includes beam transfer optics and launch telescope)

	
	WFS integration time, sec
	0.00125 (800 Hz frame rate)

	
	Zenith angle, degrees
	0

	Z
	Sodium layer range, m
	90×103
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