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The panel thanks the participants for their time in preparation and presentation of the 
comprehensive reviews of their work to date. The Panel also values their accessibility 
and openness in answering the Panel’s questions. 
 
In summary the Panel views this project as a positive step for the GBT and achievable 
in its aims. It believes that much will be learnt from building a 7 beam system that 
will provide invaluable information on expanding the array. We encourage the project 
to proceed to a 7 pixel receiver with the specifications it has and suggest that little 
change should occur to current designs to meet the tabled timelines. Additionally, 
though addressing the need to expand the 7 pixel receiver is vital, the project might 
make use of the extra space available within the dewar for the seven pixel case to 
achieve the best receiver noise temperature and manufacturability. 
 
The comments supplied here are given with the Panel’s understanding that a rotation 
mechanism is not included in the scope of the project. 
 
Review aims: 
 

 Does the seven pixel FPA design concept specify an instrument that will 
accomplish science objectives? 

 
The Panel believes the project is an exciting one and is convinced the seven pixel 
concept will accomplish the science objectives. 
 

 Are the system specifications sufficient and complete? Do the component 
designs comply with the system specifications? 

 
The Panel is not convinced that the design, as yet, complies with the specifications. In 
regard to this it is obvious that methodical investigation into overcoming technical 
challenges is proceeding at an acceptable level. 
 
Specific concerns of the panel include: 



 
 The method for dealing with waveguide expansion. The potential method of a 

sliding waveguide looks non-trivial with potential downfalls in signal leakage 
and the possibility of feedback to the input waveguide thermal gap. The Panel 
is confident that a configuration of the components can be found that makes 
the use of ‘S’ bend waveguide structures practical. The panel strongly 
encourages the investigation of this option with due consideration given to the 
changed heat load for the metal that is used in the bends in place of stainless 
steel waveguide. This is unnecessary should semi-rigid cable be used in its 
stead. 

 The Panel further considered the ‘bayonet’ style feed mounting and, while 
considered an innovative solution, the Panel has reservations about the quality 
of the mating between flanges and longevity of this style of attachment. One 
of us has outlined some concerns and suggested an alternative method that has 
been forwarded to the project manager.  

 The Panel encourages efforts to redesign for the 61 beam system by using 
purpose made designs rather than investing in existing parts and inheriting the 
limitations imposed by them. An example might be to put co-ax connectors on 
the amplifiers, specifically the output, together with a greater use of co-ax. 
The Panel has heard during the meeting that experiences with co-ax by 
members of the project team have not been encouraging but we believe its use 
is worthy of further investigation. We realize this change means a redesign in 
the downconverter inputs but believe it is worth considering as a preferable 
method. 

 The number of connections of waveguide is considerable so the bolting 
mechanism needs accessibility and reliability.  Any minimization in the 
number of interfaces is considered to be highly desirable. 

 The level of integration of electromagnetic components in the RF signal path 
is low and the panel wonders if an arrangement with components bolting 
together without waveguide intervening is possible 

 The figures presented for thermal loading do not include an estimate of 
radiation loading from the input guide. It is considered prudent to ensure that 
this area of thermal transfer is not significant. 

 The lack of a near final design for cold strapping and radiation shield is 
concerning and attention should be devoted to this with a high priority as 
substantial effort may be required. 

 The stiffness of a ‘straight through’ structure with an associated weight that 
might lead to microphonics and waveguide joint cracking if a suitable scheme 
for supporting the components does not eventuate. These concerns may well 
be addressed with the completion of the design as mentioned in the previous 
item. 

 The panel believes the frequency range should not vary from the initial 
specification of 18 – 26.5 GHz. It believes the compromises in image 
rejection, redesign and unknown factors like over-moding will introduce 
unhelpful delays to the project. The panel feels that there will be necessary 
tradeoffs at the lower frequencies to achieve better performance at the higher 
frequencies that has a fairly tight schedule already. From the information 
available the Panel believes that 27GHz might be achievable but should not 
drive the effort for this 7 beam system. 



 There seems to be no concrete figure for the mass budget and though the 
estimate for the mass looks comprehensive in its components we believe that a 
contingency needs to be applied to allow for elements that may not have been 
thought of. To mitigate risk a contingency of 30% at this stage would be 
appropriate. It would be of benefit to all GBT projects if a definite figure for 
the turret capacity could be specified. 

 
 Is the seven pixel receiver design expandable to ~61 pixels? 

 
The Panel believes the array is expandable conceptually but we expect the challenges 
to be non-trivial. To expand to 61 elements we encourage the project to consider other 
configurations such as a rectangular packed array that might achieve the desired 
number of pixels within the available resources. At the least, we encourage the project 
to examine the technical trade-offs between hexagonal and rectangular packing of the 
array elements. 
 

 Is the schedule achievable, project plan reasonable, and commissioning 
plan reasonable?  

 
It is difficult for the Panel to estimate whether the schedule can be adhered to without 
greater detail in the work breakdown structure. The timescales indicated in the Gantt 
chart indicate sufficient time to make the modules required for the single pixel as long 
as the statements made during the meeting about the availability of workshop 
resources at Greenbank, Charlottesville and Socorro are accurate. The panel has 
concern over the time set aside for the cryostat construction with the layout not yet 
finalized. We believe it can be achieved in the timescale of the testing period shown 
in the Gantt chart.  
 
The schedule is aggressive and will highlight many areas where expansion to 61 
elements may be impacted. The lessons learned need to be incorporated into the 61 
element design and additional development time should be allocated to allow this. 
 

 Is the software development and data analysis approach reasonable and 
expandable for the FPA program. 

 
The Panel feels that with the estimated time scale and the resources stated that the 
aims of the software project are achievable for the data analysis section. The panel is 
concerned that a software engineer has not been assigned in the monitor and control 
section and believes the success will be contingent on this happening. 
 
Final comments 
 
As a result of the Review some private correspondence has occurred between Panel 
members and technical staff that addresses some of the Panel’s concerns specifically 
feed mounting, waveguide bends and low thermal conductivity wiring arrangements. 
This interaction should be seen as a benefit of the Review process. 
 
As a final note those panel members who attended the Green Bank site would like to 
thank staff for their help and hospitality and on a personal note, as Chair, I would like 
to thank the panel members for sharing their expertise and sage thoughts. 
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