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GENERAL COMMENTS

We commend the Hall leaders and collaboration on excellent presentations and appreciate the effort that went into preparation of this review. The GlueX collaboration has done an excellent job of using their physics research goals to drive the design parameters of their new hall and detector systems. This has led them to very reasonable parameters, such as energy, angular, and timing resolution and detector acceptance – parameters that can be reached with current technology. Some of the base technologies may well be significantly improved over the next few years before construction begins. For example, a number of the detectors utilize photomultiplier tubes and it is possible that significant advances in photocathode efficiency or SiPMs will occur over the next few years before purchases are required. Opportunities for efficiencies can come from sharing of resources with the other Halls. For example the similarities of the data acquisition requirements allow common electronics and data acquisition software development; the tracking software developed for CLAS12 could be applied to Glue-X. We commend the efforts of the Hall D leadership to expand and strengthen the GlueX collaboration. 
HALL D FINDINGS
Readout Electronics and Data Acquisition

The collaboration has chosen to take advantage of JLAB’s strong Fast Electronics and DAQ groups in designing their electronics and DAQ system. The electronics design presented is a natural outgrowth of the systems used in existing experiments at the lab and builds upon JLab’s experience in designing and maintaining crate based systems. The move to VXS class crates gives the new design a significant advantage in trigger bandwidth and flexibility without moving too far away from the local expertise in VME based systems. The new modules being designed (the fADC250, the F1TDC, and the various  trigger-specific modules) are taking advantage of very high performance commercial components and techniques. This move to very high speed serial communications mirrors advanced efforts at other laboratories while staying within the limits of standard commercial devices. 

The detector based electronics for GlueX are limited to the Drift Chambers use of a new analog integrated circuit being custom developed for the collaboration with the help of a well respected outside group. The integrated circuit is being designed to cover several varieties of chamber output using selectable gain and output options. The prototype ASIC seems to have performed well and the next version is expected to include all the required selectable options. The board designs for these integrated circuits is already well advanced and tests are being made using prototype integrated circuits with quite impressive results in some potentially worrisome areas like crosstalk. 

The planned Trigger is of critical importance given the goal of reducing the “low luminosity” event rate from 10^7 incident photons per second to less than a 20 kHz trigger rate in the energy region of interest. Extensive simulations give a good indication that the planned hardware and algorithms are equal to the task.

The trigger hardware design has taken advantage of (and motivated the choice of) the VXS serial mesh crate standard. The design is well advanced and carefully thought out and is likely to meet or exceed the collaboration’s goals.

The DAQ system being designed is an outgrowth of the standard JLAB CODA system but migrated entirely to modern tools and languages. The planned use of generic blocks allows for a level of abstraction of the problem such that the final implementation is not tied to any particular hardware choice. This should leave the collaboration a good deal of freedom to optimize the cost and performance of the system and take advantage of the ability to parallelize the problem as required to fit the hardware available at the time of purchase.
Similarly the decision to merge the often separate regimes of “online control” and “slow controls” takes advantage of recent work at some larger labs, but the approach shown here seems to avoid some of the pitfalls seen in slightly earlier efforts in this direction.

Overall the collaboration and JLab are to be commended for producing an integrated hardware and software solution to a significant set of new challenges that takes advantage both of local expertise and advances in commercially available tools and products.
Hall D System and Infrastructure

Conventional Facilities
The function of the Hall D Complex is to house and provide utilities to the GlueX experimental equipment. The key design features Structures, Electrical Utility Systems, Mechanical Cooling Systems and Radiation Shielding have to meet the specific requirements of the Experiment.

The requirements for the conventional facilities have been identified and are incorporated into the Hall D Complex design. The final design documents for the Hall D Complex are in hand and the procurement process has started. The constructability of the tagger building, collimator hut, counting house and Hall D itself has been reviewed by a local construction management firm. The facility layout optimized the space requirements for functionality. Truck ramps, doors, overhead crane capacity and height are sized and oriented for equipment installation and maintenance. The distance between the structures matches the beam requirements. An alignment plan is in place and survey ports are provided.

The power requirements are summarized, and the equipment loads are identified. Clean power is segregated from utility power; spare capacity is foreseen. The grounding design is based on proven systems. The equipment cooling loads are defined. The water systems are sized for established temperature and humidity conditions, spare capacity is included. A cryo plant building is provided and the piping between cryo plant and Hall D coordinated.

The designs include engineered controls for identified environmental, safety and health risks associated with the operations of the Hall D complex. Radiation shielding for personnel, environment and equipment is included.

Magnet

The GlueX Experiment uses the LASS Magnet from SLAC. The solenoid coils required refurbishment. Refurbishment, cryogenics service box and controls are laboratory projects. The adaptations for GlueX are in the cryogenic transfer lines, iron modification, specific stands and installation. The refurbishment work ongoing  at Indiana University Cyclotron Facility requires a total re-piping of coil 3´s shield piping eliminating multiple leaks from pervasive pitting corrosion. Recent leak tests show no leaks in the other 3 coils. 

COMMENT: Leak tests are not sufficient verification of the absence of corrosion in the coils.  The Committee suggests that the collaboration consult with outside experts to develop reliable methods to verify the integrity of the remaining three coils. 
Mechanical Assembly/Installation

The infrastructure and mechanical designs are appropriately developed for this stage of the project. The fabrication and assembly plans are consistent with the overall Hall D schedule. A detailed installation schedule has been worked out. The detector assembly and integration process is well thought out and includes maintenance requirements.
RESPONSE TO THE CHARGES
1. Are the technical performance requirements adequately defined for the systems under review? Are the plans for achieving technical performance and subsequent construction and testing sufficiently developed and documented for the present phase of the project? 

The performance requirements seem well defined and the plans for achieving those requirements see appropriately developed. 

2. Are the plans to address recommendations of the earlier 2008 Hall D detector system reviews sound and appropriately developed for this stage of the project? 

The plans to address the recommendations of earlier reviews are, in general sound and adequately developed. The one area where additional effort might be appropriate would be in developing a backup plan for the BCal readout. The reliance on a single source of silicon photomultipliers seems a risky strategy and investigation of ways to incorporate standard PMT’s without great performance costs might be further pursued.

3. Are the current designs and plans for the systems under review likely to achieve the performance requirements with a low risk of cost increases, schedule delays, and technical problems?
In general the systems seem likely to achieve the performance required and to do so at low risk. The one area where the committee has some worries is the large solenoid magnet where evidence of serious corrosion was found in the LN2 cooling loops of one of the four coils. Somewhat more aggressive risk avoidance measures seem called for in this case given the very great importance of the magnet to success of the detector. These measures could include consultation with external experts, non-invasive inspection of the three apparently sound coils or chemical or other passivation techniques.

4. Are the element fabrication and assembly plans consistent with the overall project and Hall D schedule? Are the plans for the detector integration in the GlueX spectrometer and the associated Hall D infrastructure appropriately developed for the present phase of the project? 

The fabrication, assembly, and integration plans seem appropriately developed for this phase of the project.

5. Have ES&H considerations been adequately incorporated into the designs at their present stage? 

ES&H considerations have been adequately addressed in the designs.

