
 
 

SCIENTIFIC INITIATIVES PROPOSALS 
 

1. Introduction 
 

The Observatory Science Council, chaired by Dale Frail, considered 11 proposals containing 
15 distinct initiatives, submitted in response to the call for scientific initiatives to utilize the 
GBT track remediation settlement.  The OSC assumed that it had approximately $3M to 
allocated, with the remainder of the $4.5M GBT settlement to be used for one-time 
infrastructure initiatives.  The OSC members read the proposals, and reached its initial 
recommendations during a two-hour proposal-evaluation teleconference held on Friday, 
April 19, 2007.  Members present:  J. Condon, D. Frail, K. Johnson, D. Lorimer, S. Myers, 
S. Ransom, J. Ulvestad. Members absent: C. Chandler, C. Carilli. 
 
As input into OSC process, the OTC was asked to return comments on the technical merit of 
these proposals. The individual reports from members of the OTC were made available to 
the OSC. Our recommendations are summarized below: 
 

2. Funding Recommended 
 
The table below gives our recommended items for $3M worth of funding for scientific 
initiatives. 
 
PI Short Title Amount Comment 
Prestage PTCS $1140K Next step in GBT development 
Kerr 1 THz Development $750K Bridge funding to ALMA Ops 
Walker VLBA Sensitivity $812K Wideband only 
Lorimer 350 MHz Archive $37K Leverage observing 
Ransom Pulsar Cluster $45K Leverage observing 
Prestage K band Array $216K Start development 
ALL TOTAL  $3000K  
 
Summary comments on the recommended proposals follow: 
 
PTCS.  The development of the PTCS for improved GBT performance at 3mm is the next 
logical step in GBT development, as it has been in many multi-year GBT plans.  We note 
the positive impact of this development in making considerably more observing time 
available not only at 3mm, but also at 7mm, 1 cm (Ka band Zpectrometer), and 1.3 cm 
(water masers), due to the improved pointing and tracking capabilities.  The science case is 
strong, and the proposal is technically sound.  We caution that this proposal requires hiring 
three high-quality engineers for several years, and NRAO should consider the ramifications 
of a possible longer term commitment to employing those engineers. 
 
1 THz Development. The OSC was convinced of the importance of maintaining the 
capability of the UVA lab, one of very few such facilities in the world that can perform 



state-of-the-art development for frequencies near 1 THz.  The specific arguments for Band 
10 development were unaccompanied by a science case that specified the possible 
improvement over the nominal ALMA Band 10, to be supplied by the Japanese. However, 
we believe that the UVA lab is quite likely to provide reproducible devices, in quantity, that 
perform significantly better than the initial ALMA Band 10.  In the long run, we believe that 
NRAO Operations should not be maintaining this support for the UVA lab, which should 
transition to support from ALMA Operations as part of the development budget specified in 
the international obligations for core science center funding.  The recommended amount of 
$750K is a notional amount for two years, consisting of approximately $250K per year for 
the UVA lab and $125K per year for the NRAO portion of its interface and collaboration 
with that lab. 
 
Note: We have subsequently learned that ALMA has agreed to support the Microfabrication 
Lab at the University of Virginia at a level of $380k/yr - a substantial fraction of the roughly 
$600k/year requested in this proposal. It may be that some LM settlement funds could be 
support any part of the SIS mixer development effort not covered by ALMA or other outside 
funds. We do not have an accurate estimate of the amount that would be needed. 
 
 
VLBA Sensitivity.  We consider the enhancement of the VLBA sensitivity to be critical to 
the long-term scientific viability of the VLBA.  The OSC recommends only the wideband 
upgrade proposal, as the most critical portion of the VLBA effort; we suggest that funding 
for the 7mm upgrade be sought from outside partners (e.g., MPIfR or GLAST).  It is noted 
that the proposed enhancements would provide a major step toward a 4 Gbps capability on 
the VLBA, but would not provide a sustained 4 Gbps data rate, which likely would cost 
several million dollars more for recorders, disks, and CPUs for the software correlator.  
However, the down payment on 4 Gbps will demonstrate NRAO’s commitment to 
developing the VLBA, and make it much more likely that additional partners can be 
attracted. For example, the VSOP will record at 1 Gbps or possibly faster so a post-upgrade 
VLBA is a natural partner for the Japanese. NASA could use the VLBA for spacecraft 
tracking. Increased sensitivity for the VLBA means a denser grid of phase reference quasars 
and ultimately better positional accuracy for NASA satellites. 
 
 
350 MHz Archive and Pulsar Processing Cluster.  These two proposals represent the type 
of small scientific initiatives necessary to take full advantage of large quantities of 
(expensive) observing time granted on NRAO telescopes.  The OSC recommends full 
funding of these two initiatives.  We further recommend that NRAO develop a mechanism 
for competitive funding of such proposals, perhaps at the $100K/yr level, similar to a 
program that has been initiated for NRAO research engineers.  The proposal for the Solar 
Burst Spectrometer also would fall in this category; the OSC found that the two 
recommended proposals, which would leverage many hundreds of hours of GBT observing 
time, were more persuasive. 
 
K band Array.  Development of array receivers is the next logical step for the GBT after 
the development of the PTCS.  However, to be utilized effectively, the K band array must be 

 



accompanied by a multimillion dollar spectrometer, and the combination of the two falls 
well beyond the funding available in this initiative.  We recommend engagement in a serious 
effort to develop university partnerships, since it is unlikely that the NRAO Operations 
budget will be able to support this development and implementation in the near future.  We 
recommend allocation of approximately $220K if it can be used effectively to start the 
development and leverage possible university efforts.  If this is not feasible, we recommend 
allocation of the $220K to the Green Bank RFI engineering effort instead. 
 

3. Second-Priority Proposals 
 
The proposals listed in this category are those that are worthy of some funding, but cannot 
be included in the $3 million baseline discussed above.  The table below lists the proposals, 
and is followed by a brief discussion of each.  We note that each of these proposals is 
associated with the GBT, which clearly has more worthwhile projects than there is available 
funding. These proposals are rank-ordered with the exception of the last one, deemed to be a 
special case requiring a decision from the Director’s office. 
 
 
PI Short Title Comment 
Prestage K band Array Next step after PSC? Universities? 
Prestage GBT Spectrometer Possible seed money to start 
Prestage RFI Mitigation Hardware only? 
Ott 3mm Array Needs PTCS first 
Adams GBT film Not scientific.  EPO priority? 
 
 
K band Array.  As stated above, this proposal is worthwhile, but cannot be funded at its 
fully requested level.  We also note that the proposal states that “it has not yet been possible 
to determine in detail how the actual availability of personnel will impact the schedule.”  
Thus it is not clear whether a full-scale development is even possible simultaneously with 
the PTCS. 
 
Advanced GBT Spectrometer.  The science case for the advanced spectrometer, in 
combination with the K band array and other possible future arrays, is quite strong.  
However, the required funding of a million dollars (plus software costs), in conjunction with 
the multi-million dollar cost for the full K band array, is not affordable within the operations 
budget.  If the K band array effort could not effective make use of $200K in startup money, 
it appears that some progress in spectrometer design could be made with this funding 
support for the engineers coming free in the next year. 
 
RFI Mitigation at Green Bank.  The Green Bank RFI proposal was rather sketchy in terms 
of its deliverables; although working on RFI is generally a “good thing,” the proposal was 
unclear about the actual impact of the various interfering signals mentioned.  (How strong 
are they, how frequent, and how much impact do they really have on observing?)  It was not 
apparent from the proposal whether a new research engineer would be hired, or whether the 
funding would be used to support someone who is already on staff, nor was it clear how this 

 



proposal related to the ongoing RFI efforts at GBT.  One possibility would be to fund the 
hardware for the RFI spectrometer if the staff effort is available elsewhere to make use of it. 
 
3mm Array for GBT.  A significant science case was produced by Ott et al., but without 
any formal request for funding.  In fact, the science case was a significant consideration for 
the OSC in recommending full pursuit of the PTSC program (see above).  It seems to us to 
be premature to invest significant funding in a 3mm array before the PTSC nears its 
culmination, but that this might be an important project to consider in 3-4 years.  As with the 
K band array, we can see some possible benefit to start-up money, with similar concerns 
about the availability of personnel. 
 
GBT Film.  This proposal probably had the largest span of opinions on the OSC.  Some 
members believed that it is not really a “scientific initiative”, and therefore it fell outside of 
our efforts to provide a science-ranked list of proposals. Other members argued that this 
proposal goes to the heart of one of NRAO's strategic goals (...what we do, and why we do 
it) and therefore must be funded.  Since it has not previously appeared on the highest priority 
EPO projects; how does this compare in priority, for instance, to an enhanced web presence, 
a film on the construction of ALMA, hiring of another press officer, or the related (not 
formally EPO) program of a minority-oriented expansion of the cooperative student 
program?  In the end, the committee decided that this was a possibly worthwhile project that 
should be forwarded to the Director’s Office as a possible strategic investment rather than a 
scientific initiative.   
 

4. Proposals Not Recommended for Funding 
 
The following table gives proposals not recommended for funding, followed by brief 
discussion of each. No attempt has been made to rank order these proposals. 
 
PI Short Title Comment 
Bradley Neutrino Search PI science; cost underestimated 
Walker VLBA 7mm Seek partnerships 
Fomalont Algorithm Research Unfocused; NRAO Ops decision 
Radziwill E2e Operations Unspecific; NRAO Ops decision 
Bastian Solar Burst Spectrometer Low impact in AST community 
 
Neutrino Search.  This appeared to be PI-class science that should be proposed to the NSF, 
not to NRAO; there was considerable concern that NSF would not look favorably on NRAO 
funding of such a proposal.  Costs appeared to be underestimated, since there was no 
account taken of the additional funding required for 43m telescope operations beyond the 
MIT contract, and the proposal essentially stated that no results would be believed without 
follow-up observations that would require significant amounts of GBT time. 
 
VLBA 7mm Upgrade.  The OSC agreed with the proposers that this was not as critical to 
the VLBA future as the bandwidth enhancement, although it would have significant 
scientific benefits for AGNs and Milky Way kinematics.  It is an obvious candidate for 
external partner funding (e.g., MPIfR or GLAST) that would demonstrate the broader 

 



community interest that was a focus of the NSF Senior Review recommendations regarding 
the VLBA. 
 
Algorithm Research.  Although the title of this proposal was “Focusing Algorithm 
Research …”, the proposal was quite unfocused, presenting a laundry list of important 
algorithm developments needed.  It was clear that these were important, but that only a small 
fraction might be accomplished with the requested funding, and no priorities were given.  
Further, it was not even clear what was being proposed.  The OSC deduced from its 
members’ other knowledge that the proposal was to hire new people into the CASA group, 
so that current CASA members could be freed up for algorithm research.  We note that 
progress in this area requires a sustained commitment from NRAO, possibly at the level of a 
$0.5M to $1M per year, rather than a short-term infusion of a few hundred thousand dollars.  
We also note that the most experienced algorithm developers in NRAO, with the best track 
record, may be Greisen, Cotton, and Schwab, none of whom appears to have any relation to 
this proposal.  Although we recognize the sociological difficulties involved, it seems short-
sighted to not include at least one of these individuals in the proposed effort. 
 
e2e Operations.  This proposal simply asked for money, with no deliverables specified, and 
no sense of what would be accomplished or not accomplished if the scientific initiatives 
money was or was not forthcoming.  Is the money for NVO, archive imaging, Observation 
Preparation Tool, NGAS, CASA, or something else?  As for the algorithm research, 
development of full-scale e2e operations requires a sustained commitment from NRAO.  
The combined cost of a real algorithm research group and the kind of e2e operations 
envisioned for NRAO would be several million dollars per year, and that choosing this 
commitment inevitably would result in severely constrained telescope operations and 
infrastructure maintenance. In this and other similar proposals, the OSC did not feel that a 
one-time windfall should be used to fund and on-going operations cost.  
 
Solar Radio Burst Spectrometer.  The OSC considered this proposal in the class of small-
scale scientific staff initiatives, together with the 350 MHz archive and pulsar computing 
proposals.  The OSC judged this proposal to have lower scientific impact compared with the 
other two proposals. One OTC member felt that the staffing costs for the proposed work 
were understated. Since the data from the existing system is clearly in world-wide demand, 
we hope that some additional source of funds (NSF AST or ATM?) can be identified for this 
modest proposal.  
 
 
 
 
 
 
 
 
 
 

 


