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1 Introduction
This document describes the interface between the PFIP (Prime Focus Instrument Package) and the Wide Field Corrector (WFC). 
The PFIP is the component of the Hobby-Eberly Telescope (HET) which holds all of the prime focus optical subsystems and instrumentation. This includes the WFC which is used to correct for the HET primary mirror’s spherical aberration. It also includes the ENtrance Window Assembly (ENWA) and EXit Window Assembly (EXWA) that are attached to the WFC.
The first revision of this document was sent to potential bidders, and other relevant project and University of Texas personnel, for comment in February 2008. The second revision of this document incorporates changes based upon the comments received regarding the first revision.

2 Related Documents and Drawings

2.1 Applicable Documents
1) HX0003 − Acronyms, Richard Savage
2) HX0006 – Wide Field Corrector Statement of Work, John Booth
3) HX0007 – Wide Field Corrector Specification, Richard Savage
4) HX0009 – Wide Field Corrector Request for Proposal, Marc Rafal

5) HX0010 – Summary of HET Wide Field Corrector Design Study Results, John Booth

6) HX0011 – Wide Field Corrector Reference Design (ZMAX File), John Booth

2.2 Acronyms

See HX0003 − Acronyms, for a complete list of HETDEX Project abbreviations and acronyms.  A partial list relevant to the WFC is provided here for the reader's convenience:

ENWA

Entrance Window Assembly

EXWA

Exit Window Assembly

HET

Hobby-Eberly Telescope

HETDEX
Hobby-Eberly Telescope Dark Energy Experiment

OWA

Optical Window Assembly

PFIP

Prime Focus Instrument Package

TBD

To be Determined

TBV

To be Verified

VIRUS
Visible Integral-Field Replicable Unit Spectrograph

WFC

Wide Field Corrector

2.3 Related Interface Control Documents

▪ NA
2.4 Related Interface Control Drawings
▪ NA
3 Physical System Interfaces
3.1 Mechanical Interface - PFIP
3.1.1 
The WFC shall fit within the PFIP structure cylindrical envelope shown in Figure 1. Note that this envelope clears the inner surfaces of the PFIP structure by at least 75-mm on all sides to facilitate installation of the WFC. 
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Figure 1: WFC geometric envelope. Top cylinder diameter is 1200 mm and the bottom cylinder diameter is 1400 mm. 
3.1.2 
The WFC will need to be removed from the PFIP for maintenance (primarily for mirror recoating) several times over the lifetime of the equipment. This will only be accomplished when the PFIP has been removed from the HET. To reduce the amount of time it takes to reinstall the WFC, the interface between the PFIP structure and WFC shall allow the WFC to be reinstalled with a high degree of repeatability. The goal is to obviate the need to realign all of the other PFIP optics (with regards to the WFC) each time the WFC is reinstalled. The WFC shall be able to be inserted into the PFIP structure ideally without disturbing the alignment of any of the other optical subsystems that are attached to the top of the PFIP. 

3.1.3 
The WFC shall be attached to the PFIP structure through a mutually agreed upon 3-point kinematic mount near the elevation shown in Figure 1. Note that the mounting interface may extend beyond the geometric envelope shown in Figure 1. The WFC shall be designed so that its optical performance is not compromised by the forces/moments transmitted to the WFC through the kinematic mount. 
3.1.4 
The kinematic mount shall ensure that the WFC and PFIP optical axes are concentric in the X-Y plane (which passes through the mount) to within ±1.0 mm (as shown in Figure 2), and has an installation repeatability of ±0.01 mm. 

[image: image2]
Figure 2: Coordinate system. Note that the Y axis (not shown) is orthogonal to the X and Z axes. Also note that ideally the WFC and PFIP optical axes are parallel and concentric to the Z axis.
3.1.5 
The kinematic mount shall ensure that the location of the WFC along the Z-axis is to within ±1.0 mm with respect to the PFIP’s Z datum, and has an installation repeatability of ±0.01 mm. 

3.1.6 
The kinematic mount shall ensure that the WFC optical axis and PFIP central axis are parallel to within 0.10° and has an installation repeatability of ±0.01°.  
3.1.7 
The WFC/PFIP shall be equipped with features (e.g. access ports and/or reference surfaces) to facilitates confirmation that the kinematic mount contact points are properly engaged. 

3.1.8 
The WFC/PFIP shall be equipped with features to facilitate verification of the kinematic mount positional accuracy and repeatability. 

3.1.9 
Critical kinematic mount contact surfaces shall be readily accessible for visual inspection. 

3.1.10 The PFIP structure shall be designed to facilitate access to the kinematic mount fasteners that secure the WFC to the PFIP structure. Access shall allow ample clearance for a torque wrench. 

3.1.11 The PFIP structure shall be designed to facilitate access to the WFC access ports. This access is required to facilitate visual inspection of the mirror coatings and alignment, and quantitative measurement of mirror reflectivity and alignment.
3.1.12 The mechanical interface between the PFIP and WFC shall be sufficient to safely support the WFC when the PFIP/WFC assembly is deployed upon the HET and experiencing worst-case forces caused by tracker, telescope and wind motion.  
3.1.13 The mechanical interface between the PFIP and WFC shall be sufficient to safely support the WFC when the PFIP/WFC assembly is being installed/removed from the HET. 

3.1.14
Interface shall allow for gas (e.g. dry nitrogen) purge line to pass from the PFIP to the WFC.

3.2 Mechanical Interface - ENWA
3.2.1 
The mechanical interface between the ENWA and WFC shall form an environmental seal as described in HX0007.
3.2.2 
ENWA shall be attached to the WFC structure through a mutually agreed upon kinematic mount. The WFC shall be designed so that its optical performance is not compromised by the forces/moments transmitted to the WFC through this mount.
3.2.3
The kinematic mount shall be designed so that the WFC image quality specifications can be met using components fabricated to standard machine tolerances. The goal is to design this mount so that the ENWA and each OWA does not need to be equipped with shims (or other fine adjustment mechanisms) to achieve the optical alignment required to meet WFC image quality specifications. 
3.2.4
The kinematic mount shall be designed so that the ENWA can be installed on the WFC with a positioning repeatability that does not require realignment of the ENWA optics (with respect to the WFC optics) to meet WFC image quality specifications.  

3.2.5
The mechanical interface between the ENWA and WFC shall be sufficient to safely support the ENWA when the PFIP/WFC assembly is deployed upon the HET and experiencing worst-case forces caused by tracker, telescope and wind motion.  

3.2.6
The mechanical interface between the ENWA and WFC shall be sufficient to safely support the ENWA when the PFIP/WFC assembly is being installed/removed from the HET. 
3.3 Mechanical Interface - EXWA
3.3.1 
The mechanical interface between the EXWA and WFC shall form an environmental seal as described in HX0007.
3.3.2 
EXWA bellows shall be attached to the WFC structure through a mutually agreed upon interface. The WFC shall be designed so that its optical performance is not compromised by the forces/moments transmitted to the WFC through this interface.

3.3.3 
The interface’s bolt circle shall be concentric with EXWA optical axis in the X-Y plane to within ±1.0 mm. 

3.3.4 The interface’s top surface shall be located along the Z-axis to within ±1.0 mm with respect to the EXWA’s Z-datum. 

3.3.5 The interface’s top surface shall be perpendicular to the EXWA optical axis to within 0.10°. 

3.4 Mechanical Interface – Optical Window Assemblies

3.4.1
The mechanical interface between the window assemblies (i.e. the ENWA and EXWA) and the Optical Window Assemblies (OWAs) shall form an environmental seal as described in HX0007.

3.4.2 
Each OWA shall be attached to a window assembly through a mutually agreed upon interface. Each OWA shall be designed so that its optical performance is not compromised by the forces/moments transmitted to the each OWA through this interface.
3.4.3
The interface shall be designed to so that the WFC image quality specifications can be met using components fabricated to standard machine tolerances. The goal is to design the OWAs so that the window assemblies and each OWA does not need to be equipped with shims (or other fine adjustment mechanisms) to achieve the optical alignment required to meet WFC image quality specifications.

3.4.4
The interface shall be designed to ensure that the OWA can be installed in its window assembly with a positioning repeatability that does not require realignment of the window assembly/OWA (with respect to the WFC optics) to meet WFC image quality specifications.   
3.5 Optical Interface

3.4.1 
The mechanical interface between the PFIP and WFC positions the WFC optics with respect to the other optical subsystems attached to the PFIP. 
3.4.2 
The mechanical interface between the ENWA and WFC positions the ENWA optics and instruments with respect to the WFC’s optical axis. 

3.4.3 
Figures 4 through 6 of HX0007 show how the WFC optics fit within the overall optical system.

3.6 Electronic Interface

▪ See Section 7 of HX0007.
3.7 Mass/Balance

3.7.1 
The WFC mass and center of gravity shall be as specified in Section 6 of HX0007.

3.8 Thermal Interface

3.8.1 
If possible, the PFIP and WFC structure shall be designed with materials that have similar CTEs to reduce force transmission through the kinematic mount contact points.

3.8.2 
Heat generating equipment (including cooling lines) shall not be directly attached to the WFC unless properly insulated.  
4 Software/Control Function Interface

▪ See Section 7 of HX0007.
5 Safety Issues

▪ NA 
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