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    a) Is the science case strong and aligned with Fermilab and DOE OHEP goals? 

The science objectives are specific and clear. A detection of a signal would be a unique 

window to the Planck scale although the absence of a signal would probably not drive 

either theoretical or experimental effort in new directions. The science objective falls 

squarely within the mission of Fermilab and the DOE OHEP. 

    b) Does the project have a reasonable chance to reach its science goals? 

The experiment is well designed and has excellent prospects to reach its science goal.  

The committee has a number of concerns and suggestions that are outlined in the detailed 

commentary, but none of the concerns rises to the level that makes us think that the 

experiment is not feasible. 

    c) What resources (FTEs, M&S) will be needed for this project, and is there a high 

probability that these resources will be available from within Fermilab? 

The scope and duration of the review was not adequate for us to make a comprehensive 

analysis.  Nonetheless, it is the sense of the committee that both the integrated scientific 

effort and the level of technical support required may be greater than currently 

anticipated.  The M&S costs are dominated by the cost of renting space for the apparatus 

and purchases from commercial vendors and the estimates appear to be robust. 

    d) What synergies or conflicts are there with the rest of the Fermilab program? 

There is a large synergy with the effort to pursue axion search experiments like GammeV 

at Fermilab. Many of the team members, and some of the equipment, are common to 

those two efforts.  Expertise with lasers and optics is potentially useful for other 

applications (like particle sources), but the connection is not as direct. 

    e) What resources will be available from outside Fermilab? 

It appears that the only significant funding from outside Fermilab is from U. Chicago, via 

an FRA grant to Stephen Meyer and Aaron Chou. However, collaboration from 

experienced scientists at MIT (Weiss, Waldman), Michigan (Gustafson), Caltech 

(Whitcomb) and Chicago (Meyer) is a vital asset to the project. 



    f) Are there significant technical, management, or schedule risks? What is the plan for 

mitigating those risks? 

The main technical risk seems to be that the team may find cross-correlations in the MHz 

range that they cannot understand or reduce, and thus might not be sensitive enough to 

the holographic noise they seek. Most of the other technical risks are really cost and 

schedule risks. It may take far longer than estimated to understand the apparatus at the 

level of detail needed, and they may find they need to add significant upgrades (like 

mirror suspension) to achieve the desired sensitivity.  
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1) Alignment issues have only been taken into account very recently at a very elementary 

stage. At the requirement level of 1µrad (as proposed by Rai), an automatic alignment 

system is mandatory. All ambitious interferometer projects in the past have under-estimated 

the importance of alignment issues, mainly because it’s a second-order effect on paper 

(meaning that small misalignments do not couple to sensitivity). However, it’s essential to 

find out for a given experiment, what “small” means. Adding automatic alignment to the 

experiment needs simulation, and adds another layer of complexity to the experiment. 

2) There is virtually no experience about any interferometer sensitivity in the MHz regime, 

with rigidly mounted optics. That’s simply risky. Adding suspensions at a later stage is 

possible, but will be very time-consuming, and add another layer of complexity. 
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alignment of the beams. However, there are more higher order modes to expect at the anti-

sym. port:  if the radii of curvature of the end mirrors are not matched sufficiently, the 

(useless) light power at the anti-sym. port will increase. This can corrupt sensitivity and 

should be simulated to at least specify the mirrors properly. Having only a few mW of 

higher-order mode light at the anti-symm. port (as in the current proposal) seems to be an 

optimistic design, given that there is no consideration of thermal effects written up. 
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The group appears to be woefully short of technical labor and seem to be seriously 

underestimating the need here. This will be a continuing problem for them, given the 

overall lab shortage of engineering and technicians. It will put the burden on the scientists 

to do much of the technical work, although the team actually seems to relish that. 

However, the lack of engineering support will significantly slow the schedule in areas of 

safety, documentation and operational readiness.  

 

The team seems to have a reasonably good handle on the M&S costs to do the experiment 

within the 50% contingency level they are currently quoting. 
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