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1-Meter Light-weighted Convex Hyperboloid Secondary Mirror Requirements


	Requirement
	Required value

	External Diameter
	< 1024

	External cone angle
	> 1 deg

	Central hole diameter
	> 167.8mm

	Internal cone angle
	> 2 deg

	Mirror thickness
	< 158 mm

	Weight with mirror mounts
	≤ 55 kg

	Distance between center of gravity and rotation center
	< 1 mm around x axis

	
	< 1 mm around yaxis

	
	< 1 mm around z axis (This requirement is under investigation to be loosened)

	Moment of inertia
	< 3.5 kg m^2

	Material
	Zerodur or low CTE equivalent

	CTE uniformity
	< 0.02 PPM per deg C at 0 C

	CTE
	< 0.1 PPM per deg C ar 0 C

	Elastic Modulus of material
	> 90 GPA at 0 C

	Minimum Shear modulus of material
	> 35 Gpa at 0 C

	Thermal conductivity
	> 1.6 W/mK at 0 C

	Clear aperture of outer diameter
	> 1022 mm

	Clear aperture of inner diameter
	< 169 mm

	Chamfers
	< 0.5 mm

	Equation
	Convex hyperboloidal

	Conic Constant
	-1.6129 ± 0.001

	Paraxial radius of curvature
	-4193.069 ± 5 mm

	Position of vertex wrt interfaces
	φ/2 ± 0.5 mm

	Tilt of vertex wrt interfaces
	< ± 5 arcminutes

	Decenter of optical axis
	< 1 mm

	Surface roughness
	< 20 Å rms

	Surface imperfections
	< 1 per 5 mm^2 area

	
	Maximum of 20 mm^2 allowed for summation of all defective areas

	Low Spatial frequency wavefront aberrations (Z4 to Z10, Z16 &Z17)
	< 100 nm rms

	
	< 1200 nm PTV

	Surface figure accuracy @ 2200 nm
	EE50 < 0.067 arc seconds

	
	EE85 < 0.207 arc seconds

	Surface figure accuracy @ 550 nm
	EE80 < 0.10 arc seconds

	Aperture size and resolution of interferometer
	Impact on EE < 1%


The Contractor will also be responsible for HF etching of the mirror where appropriate.  Special care will be taken for the HF etching of the areas where the mechanical supports will be bonded to the back of the mirror.  The procedure for etching these areas will be provided by the Gemini Observatory.
Contractor will be responsible for bonding the mechanical fixtures that the Gemini Observatory provides and assembling the mechanical supports prior to delivery.
The optic will be shipped to the Gemini Observatory uncoated.
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