  CSTR FY14 Budget (4/15/13)
Big Bear Solar Observatory (BBSO)
BBSO has hired a new director – Dr. Alexander Kosovichev from Stanford University, and he will take over from Dr. Phil Goode in early FY14.  With the most powerful solar telescope ever built being four years past first light and well into its commissioning phase, it is logical time for a change.  Kosovichev will lead BBSO into a period of several years in which the NST will have more than twice the spatial resolution of any other solar telescope in the U.S.  This difference is essential because we can resolve, for the first time, the fundamental scale of solar dynamics.  The commissioning should be completed by the end of 2013 except for part of the adaptive optics project (multi-conjugate adaptive optics or MCAO).  The data will be combined with state-of-the-art simulations brought by Kosovichev, will enable us to address long-standing fundamental problems concerning the nature of our star.  To ensure success in NJIT’s golden age in solar astrophysics, it is essential that NJIT support for BBSO be maintained at the same level as in recent years.  Goode has federal funding to keep the observational team in place and provide data for at least FY14 and FY15, and Kosovichev will e  xpand the funding for fundamental science.  Goode and Dr. Wenda Cao will work to obtain new funding to expand and upgrade the suite of instruments largely within an expanded  framework of our long-standing collaborations with the National Solar Observatory.  As well, Goode and Cao are working to expand funding from our partners in Korea and China. Meanwhile, we have identified specific external collaborators to strengthen BBSO.  For instance, BBSO will be a co-PI on upcoming Lockheed NASA missions.  As well, we have teamed with prominent groups at Stanford University, NASA-Ames, and the University of Colorado.  Finally, Kosovichev will bring his grants and collaborations to strengthen the scientific effort at BBSO.  
BBSO is commissioning post-focus instrumentation, as well as two levels of upgrade of the adaptive optics.  The first level is to a deformable mirror to correct shortest visible wavelengths so we can measure the Sun with twice the current resolution and at the highest possible resolution of the telescope.  This system is now operational.  The second step is the MCAO, which corrects the full field of view using two or three deformable mirrors simultaneously.  No MCAO system is in operation at any (daytime or nighttime) observatory, even though experiments have been made.  MCAO should see first engineering light in the summer of 2014.  Cao is leading our efforts to bring on-line two next generation, post-focus instruments (NIRIS and VIS) for both spectroscopy and polarimetry. NIRIS and VIS will be fed by AO corrected light, and are being worked on at present to enable full coverage of near-IR and visible wavelengths for measuring magnetic fields at various altitudes in the solar atmosphere, as well as spectral observations at all these wavelengths.  These instruments represent significant upgrades to earlier systems at BBSO.  Finally, we are building the world’s only fully cryogenic solar spectrograph to cover mid-IR wavelengths.  This instrument is now in Big Bear and will enjoy first engineering light in the Summer of 2013.  

The annual BBSO support provided by NJIT is divided into four categories.  First, $0.20M to meet matches to federal grants.  Second, $0.36M to cover utilities, repairs, including operation costs associated with a remote site.  Third, $0.27M is to partially support Roy Coulter (Plymate will replace Coulter in this annual budget upon Coulter’s retirement in October 2014) and Nicolas Gorceix who are key personnel during commissioning.  The FY14 Facility and Personnel budgets are taken to be the same as for FY13.  Facility costs stay the same because infrastructure work in FY13 is replaced by higher power consumption in FY14 due to the cryogenic spectrograph.  Personnel costs are taken to be flat because raises are compensated by anticipated reductions in fringe benefits.  Fourth, $0.15M is to support office staff in BBSO (Erika Norro) and for CSTR (Christine Oertel).  The on-campus CSTR budget also contains $0.02M for CSTR operations (CSTR software licenses, repairs, etc. on-campus) for a sum of $0.1M for Christine Oertel and on-campus operations.  Finally, the budget includes $0.1M for Kosovichev’s startup funding, which is primarily for a senior postdoc to connect magnetic field measurements to the simulations.  This is a difficult, but essential and timely effort that must be made now.  Below the proposed (FY14) and current (FY13) CSTR budgets are detailed and compared. 
Terrestrial Laboratory (TL)
FY13 saw three major advances in the TL group, namely 1) the launch of the NASA Radiation Belt Storm Probes (renamed to the Van Allen (VA) Probes) mission, of which NJIT is the PI institution of the Radiation Belt Storm Probe Ion Composition Experiment (RBSPICE), 2) the acquisition of an NSF Major Research Instrumentation grant for the South Polar, Antarctica, Solar Radio Telescope (SPASRT), and 3) the creation of the Polar Engineering Development Center (PEDC).
In August 2012 the VA Probes were successfully launched from Cape Canaveral, FL and all the instruments entered a 3-month commissioning phase.  The RBSPICE was made fully active in November 2012.  In mid-November it was found that the RBSPICE instruments on both VA Probe A and B would generate anomalously high currents when at spacecraft perigee.  The immediate remedy was to shut the RBSPICE instruments down while at perigee, and this has resulted in successful operations of the RBSPICE instruments on VA Probe B and, largely, for Probe A.  An independent NASA instrument group, called a Tiger Team, was formed to investigate the source of the alarms.  To date, no source of failure has been found by said team and we await the team’s final report. In December 2012, the entire VA Probe Mission entered Phase E (i.e., Science phase)
In August 2012 we were informed by NSF-Office of Polar Programs (OPP) that our NSF-MRI submission was to be funded at a reduced amount.  This grant is for the construction and testing of a solar radio telescope that will [with later additional NSF funding] be placed at South Pole Station, Antarctica, for continuous (24-hour, 7-day a week, for 6-months) observations of the solar chromosphere and corona.  The system will provide the first continuous stream of data ever recorded of the radio sun, allowing for unprecedented measurements of p-mode propagation through the solar atmosphere, real-time measurements of the solar F10.7 flux, the only constant coverage of solar flare events.  The telescope system has been ordered and should arrive at NJIT in June.  The receiver design is underway and plans are for construction in summer 2013.

Finally, given NSF-OPP approval in fall 2011, we have created the Polar Engineering Development Center (PEDC), housed at the New Jersey Institute of Technology (NJIT) and run as a joint venture between NJIT, Siena College, and the University of New Hampshire.  The PEDC is a highly skilled group of collegiate professors, research scientists, electrical and mechanical engineers, and technicians that have decades of experience in instrument and hardware design for deployment at high latitude/polar environments.  The group was originally formed in the 1980’s as part of the NSF-supported Automatic Geophysical Observatory program which operates to this day across the Antarctic ice shelf.  Today, the PEDC serves the broader scientific communities conducting research in polar environments by providing support in the areas of sustainable “green” power generation in the 100-W range, power conditioning and control, robust engineering for polar climates, data acquisition units and transmission services, and general polar field support.  The seed money for the PEDC has been obtained through science grants from the NSF, and will seek to move to a proper “NSF Facility” (i.e., a facility with a line-item budget from OPP) with a April 2013 NSF grant.
Space Weather Research Laboratory (SWRL)
Space Weather Research Laboratory (SWRL) was established in September 2008. Its mission is to understand and predict the magnetic activities of the Sun and their effects on the near-Earth environment. One of the important tasks of SWRL is to integrate research and education, to train Ph.D. students and post-docs preparing them to become future leaders in solar physics.  SWRL’s research is mainly to provide deliverables in the funded projects. The highlights of anticipated achievements are:
(1) Establish the most comprehensive long-term Halpha database since 1914, including the data from 9-station Global Halpha Network, digitized full disk high resolution BBSO films from 1969, digitized  NSO/SP films from 1953, and digitized data since 1914 from Kodaikanal Observatory in Indian.
(2) Analyze most advanced data from various sources, such as SDO, Hinode, NJIT NST, German GREGOR Telescope and NJIT newly expanded radio array.

(3)  Build on a number of discoveries by the group, further breakthroughs are anticipated, like: early footpoint contraction and coronal implosion of flares; rapid and gradual changes of magnetic structures associated with flares; high cadence, high resolution observations of flares to understand the elementary bursts of RHESSI; 3-D structure of magnetic fields and free-energy in active regions; 3-D structure of filaments and CMEs; relationship between magnetic reconnection and electron acceleration
(4) Collaborate with Radio group closely, particularly, in the comparison of coronal magnetic fields derived from microwave observations and non-linear force-free extrapolation.

(5) Establish a suite of programs using artificial intelligence to automatically detect and characterize filaments, flares and active regions. We will also expect to forecast flares and geo-effects automatically. 

SWRL’s budget is relatively simple, as it only supports researchers and students, to carry our specific scientific research. In a typical year, the lab is supported by 7 to 9 grants, with a total budget of $0.8M and OH of about $0.25M.  SWRL would like to receive a small amount of NJIT support to cover expenses that are not allowed by federal grants, but are critical for the success of the lab. The large part of that budget is to cover the participant support of international collaborators. Their participation provides crucial components for success in obtaining competitive science grants. Haimin Wang has been appointed as the leader for NASA LWS focus team for next four years. This should increase the visibility of NJIT.  We anticipate to invite a number of international collaborators for team meetings. These are not allowed by NASA grants.  

The proposed SWRL operating budget:

Participant support (5 visitors a year)                    $5000

Lab Computer
 Equipment                                       $2000

Toner and Lab Supplied                                          $1500

Travel to necessary meeting not covered by grant   $1500

Total                                                                        $10,000

SWRL Personnel:

Haimin Wang,  Distinguished Professor of Physics,  Director 

Frank Shih, Professor, Computer Sciences

Ju Jing, Research Professor

Yan Xu, Research Professor

Chang Liu, Research Professor

Na Deng, Research Professor

Shuo Wang, Ph.D. student

Xin Chen, Ph.D. Student

Natsuha Kudora, Ph.D. Student

DanDan Ye, Ph.D. student

Niu Niu, M.S. student

Andrew Deek,  Undergraduate student

Jeff Zhang, Undergraduate student

Rui Liu, Visiting Professor

Jiangtao Su, Visiting Scientist

SWRL Active Grants  (annual budget)

NSF GHN                            $120K

NASA  SRT                          $80K

NSF (R.Liu)                          $60K

NSF (Y. Xu)                         $60K

NASA SDO GI (Jing)           $110K

NASA LWS (jets)                 $80K

NASA LWS (flare)               $155K

NASA LWS(C. Liu)             $125K

NSF Co-PI funding 

    (Jing from Fleishman)       $10K

Total                                      $800K ($250K OH)

SWRL New Proposals
We are writing proposals for two potential projects. If funded, we will add a post-doc (or Ph.D. student) to the team.

(1) Collaborative research with Professor Paul Bellan at Caltech to study filament eruptions, in comparison with laboratory simulation. $120K a year, $35K OH

(2) NASA LWS Flux Rope project,  $120K a year $35K OH. 

CSTR FY 14 Operating Budget

· BBSO Grant Matches/Equipment 
      (NSF & NASA Backbone Grants):        

$0.20 M
· TL NSF-MRI SPASRT Grant Match (Gerrard PI)
$0.19 M
· BBSO Facility Budget (power, etc.)      

$0.36 M

· BBSO Office Manager (LS)                  

$0.07 M 
· Roy Coulter & Nicolas Gorceix (LS)    

$0.27 M 
· Kosovichev – Transition Support          

$0.10 M

· FY13 Encumbrance Carryover (est.)
   

$0.50 M 
Off-Campus Total FY14     $1.69 M ($1.19 M Budget & est. $0.50 Carryover)
· NJIT Office Manager (LS)                     

$0.08 M
· NJIT Facilities
 (inc. SWRL Budget) 
    

$0.02 M
Grand Total (FY14)
           $1.79 M ($1.29 M Budget & est. $0.50 Carryover)
CSTR FY13 Budget
· BBSO Grant Matches/Equipment:


$0.30 M

· BBSO Facility Budget (utilities, etc.)  

$0.36 M

· NJIT& BBSO Office Managers (LS)  

$0.15 M

· Roy Coulter & Nicolas Gorceix (LS)  

$0.27 M
· CSTR Campus Facilities                     

$0.02 M
· FY12 Encumbrance  Carryover
 

$0.57 M 
Total
(FY13)
          $1.67 M ($1.10 M Budget & $0.57 M Carryover)
BBSO Major New Equipment planned for FY14:

· Hardware for MCAO
 

           

$120 K
· Replace NST Declination Drive Electronics   
$  80 K
· Visible and IR light polarization modulators  
$  20 K

TL Major New Equipment planned for FY14:
· TL Match for MSF-MRI SPASRT 


$190 K

(FY13 deferred to FY 14)
Listed below are the estimated FY13 funding and OH for three of the four components of CSTR, which includes BBSO (Goode and Cao), SWRL (Wang), and the Terrestrial Laboratory (Gerrard and Lanzerotti).
CSTR Grant Funding and OH FY13 (est.):
· BBSO





$1.95 M (0.59 M OH)

· SWRL





$0.80 M (0.25 M OH)

· TL





$2.36 M (0.26 M OH)
_______________________________________________________
CSTR Grand Total


           $5.11 M ($1.10 M OH)
BBSO FY13 Grants and OH (7/1/12-6/30/13, estimated)
· NASA (Backbone)                 
          

$350K ($100K OH)
· NSF    (Backbone)                
         

$340K ($110K)
· NSF-ATI (AO-308)

          
          
$150K ($35K)
· NSF-MRI-ATM(CYRA)


$130K ($57K)
· NSF-MRI-AST-MCAO

            $250K ($115K)
· AFOSR


          

$110K ($40K)
· Private Foundation - Earthshine                   
  $50K ($20K)
· NSF CAREER (Cao)

          

$110K  ($35K)
· AFOSR-DURIP (Cao)                                    $200K (0)
· NASA-LWS (Yurchyshyn)                        
$50K  ($25K)
· NSF (Yurchyshyn)                                      
$150K  ($30K)
Subcontracts:

· GONG                                                           
  $60K  ($20K)
Total                                                           
$1.95M ($0.59 M OH)
BBSO Personnel (for FY14)
Valentyna Abramenko, Research Professor

Kwangsu Ahn, Postdoctoral Associate

Wenda Cao, Assoc. Prof. of Physics

Seonghwan Choi, Visiting Scientist
Roy Coulter, NST Project Director

Phil Goode, Distinguished Professor
Nicolas Gorceix, Optical Engineer

Alexander Kosovichev, BBSO Director

Jeff Nenow, Mechanical Engineer

Erika Norro, Admin. Ast.

Claude Plymate, Telescope Engineer/Chief Observer

Alla Shumko, Earthshine Observer

Sergey Shumko, Instrument Scientist

John Varsik, Research Professor

Vasyl Yurchyshyn, Research Professor

Xianyu Zhang, Postdoctoral Research Associate.

TL FY13 Grants and OH (7/1/12-6/30/13, estimated)
· NSF AGO Award                 
          

$306K ($108K OH)
· NSF    MRI SPASRT             
         

$788K ($28K)
· NSF SPA/MCM Antarctic

          
$138K ($2K)

· NASA ACE




$20K ($2K)

· NASA/JHU-APL Plasmasphere (Keika)
$27K ($9k)

· NASA RBSPICE



$1,077K ($99K)
Total                                                           
$2.36M ($0.26 M OH)
TL Personnel (for FY14)

Dr. Andrew Gerrard, Professor
Dr. Louis Lanzerotti, Distinguished Research Professor
Dr. Kunihiro Keika, Research Professor
Dr. Yaj Bhattachayra, Research Professor
Dr. Robert Melville [Lead Engineer, Antarctic Field Team Leader]
Mr. Gil Jeffer [Data/Communications Engineer, Antarctic Field Team Member]
Mr. Andrew Stillinger [Power Engineer, Antarctic Field Team Member]
Mr. Nor Schram [Web Site Manager]

Ms. Jennifer Olsztyn [Data Management]
with

Dr. Jacob Bortnik [Research Professor, UCLA]

Dr. Dale Gary [Distinguished Professor, SPASRT]

Dr. Gelu Nita [Research Professor, SPASRT]

Nimish Sane [RF Engineer, SPASRT]

+ 5 NJIT Graduate students

+ 3 NJIT Undergraduate students
+2 High School Students

Budget Commentary

We note that the projected FY13 OH recovery is nearly $200 K below the CSTR FY14 budget.  This has two primary causes.  First, OVSA is not included the CSTR budget because their budgetary considerations are quite different from the rest of CSTR.  The OVSA part of the CSTR budget is, thus, separated out and presented in the next section.  Second, CSTR is absorbing a $200 K match to TL that should have been spread over two years.  Further, the $100 K startup/transition package for Kosovichev is also included.

We expect that much of the $200 K shortfall will be offset for several reasons.  First, Kosovichev will bring annual grants from Stanford that already total $250 K per year.  The transfer of grants has been agreed by Stanford, and budgetary negotiations are underway.  Kosovichev is in the process of writing a series of PI proposals that would come through NJIT.  These would be in addition to the two new backbone grants to BBSO from NSF (five years beginning 4/1/2013) and NASA (three years beginning 1/1/2013).  Second, Goode will submit NSF-ATI and NSF-MRI proposals in FY14 to continue and expand collaborations with Thomas Rimmele (NSO) and Jeff Kuhn (UH).  Third, Goode and Cao are working for annual BBSO funding of about $250 K each per year from partners in Korea and China.  Fourth, Cao has submitted PI proposals to NASA and will submit PI proposals to NSF.  Fifth, Gerrard and Goode have two new, planned collaborations.  The first is combining TL polar vortex data with global cloud data to probe the origin of the systematic changes in terrestrial albedo (NSF-AGS-CEDAR proposal).  The second will use the NST at night to measure airglow in terrestrial atmospheric layers that drive satellite drag (AFOSR proposal).  Sixth, Gerrard has 3 other grants in progress addressing AGO and RBSPICE activities listed below.  Seventh, Wang is preparing proposals to support two potential projects (see below).
TL-BBSO FY13 Planned Grant Submissions and OH (4/15/13-6/30/13, estimated)
· NSF AGO Award (submitted 4/15)              
$1.88M ($465K OH)
· NASA LWS ERM (to be submitted 5/1)
$300K ($100K OH)
· NASA GI RBSPICE (to be submitted 6/1)
$300K ($100K OH)

· NSF-AGS-CEDAR



$300K ($100K OH)

· AFOSR (to be submitted 6/15)

$500K ($200K OH)

SWRL New Proposals

We are writing proposals for two potential projects. If funded, we will add a post-doc (or Ph.D. student) to the team.

(1) Collaborative research with Professor Paul Bellan at Caltech to study filament eruptions, in comparison with laboratory simulation. $120K a year, $35K OH

(2) NASA LWS Flux Rope project,  $120K a year $35K OH

Expanded Owens Valley Solar Array (EOVSA)
The original OVSA instrument has been completely replaced with an all-new, $5.2 M array whose construction will be completed in the first half of FY 14, and we will be very busy with the commissioning phase and software development through the remainder of FY14.  When complete and operational, EOVSA will be the foremost solar-dedicated radio instrument in the world, capable of absolutely unique science that will impact solar research for many years to come.  We anticipate a flurry of new discoveries and new understanding of solar and space weather phenomena in the next few years, and this science should open up new opportunities for enhanced funding, not least by fueling new enthusiasm for the larger FASR instrument of which EOVSA can be considered a prototype.  NJIT has invested heavily in the new instrument by first covering the costs of the required environmental assessment, and then purchasing a new 24x60 ft control building for the array, as well as a site vehicle for construction and on-going maintenance.  These initial capital costs are now behind us, and the on-going cost of operating the array are clear and relatively predictable.

One important caveat is that we require the purchase of 5 additional 2.1-m antennas in order to complete the array.  A DURIP (equipment) proposal was submitted in September 2012, whose outcome should be announced before the start of FY14.  If that proposal is not funded, $330 k will be required from elsewhere, possibly from NJIT resources.  The budget below includes this one-time capital cost, for planning purposes.


We hope to use the same paradigm for funding the operation of the array as in the past, where we seek direct support from the funding agencies for all aspects of the operations, while relying on NJIT to cover provide a relatively small budget for maintenance and unanticipated repair costs ($50k/yr).  However, the scale of the operating costs for the substantially larger EOVSA array has risen to a new level, and we may have difficulty in funding the array on this model.  At least during this critical start-up phase, we may have to rely on NJIT to support some aspects of the operations.  The tables below reflect a somewhat pessimistic scenario that represents a likely minimum federal funding situation.  This scenario anticipates that our main NSF operations grant, now under review but expected to be announced by July 1, will be funded in full but that additional grants we are submitting now will not be successful.  In this scenario, all obligations to Caltech, reflected in the NJIT/Caltech MOU, are covered by the NSF funding, as is half-time support for the three NJIT personnel on-site, the site-manager Kjell Nelin, maintenance technician Dan Totheroh, and an additional new hire needed to maintain the computing and data systems and assist with daily observations.  The remaining half-time support for these individuals is not covered by the NSF proposal, and would have to be covered by NJIT at an estimated cost of $0.11 M.  We will be submitting a NASA proposal (due July 17) for operations support that would provide NASA funding to cover this cost, but the tables below do not rely on the success of this funding request.


To recap, the budget below reflects a worst-case scenario that, if it comes to pass, would require more than 100% overhead return due to the one-time need for additional antennas to complete the array.  The needs reflected in this budget are absolutely critical to get EOVSA fully constructed and operating.  We remain hopeful that the DURIP proposal will be successful in order to cover the cost of the antennas, and we should know this within the next month.

EOVSA FY 14 Operating Budget

· EOVSA Grant Match (NSF Backbone Grant):      
$0.06 M
· EOVSA Backbone (if not funded)


$0.21 M

· NJIT Personnel at OVRO (if NASA not funded)
$0.11 M

· Five additional antennas (if DURIP not funded)
$0.33 M
· EOVSA Maintenance/Repair Budget      

$0.05 M

Total FY14      





$0.76 M 
If the EOVSA proposal were fully funded (results should come soon), the grant would bring $431 K (with $91 K OH) in the first year, which would reduce the $0.76  M to $0.55 M.  If the DURIP were funded as well, then the $0.55 M would be reduced to $0.22 M, which would be comparable to the EOVSA OH, which will be reduced in FY14.  The balance would be especially close if planned proposals (see below) were funded.  
EOVSA FY13 Grants and OH (7/1/12-6/30/13, estimated)
· NSF EOVSA
(Gary)



$2.17M ($293K OH)
· NSF OVSA (Gary)                
          

$   49K ($7K)

· NSF Flares (Fleishman)         
         

$152K ($60K)
· NSF ARs (Fleishman) new $171k     

$   31K ($11K)

· NASA OVSA
(Gary)



$ 120K ($43K)

· NASA Jets (Gary) new $17 k


$     0K ($0K)

· NASA Flares (Fleishman)


$   47K ($16K)
Total                                                           
$2.6M ($0.43 M OH)
EOVSA Personnel (for FY14)

Dr. Dale Gary, Distinguished Professor
Dr. Gregory Fleishman, Research Professor

Dr. Gelu Nita, Research Professor

Dr. Nimish Sane, Digital Engineer

Mr. Kjell Nelin, EOVSA Site Manager

Mr. Dan Totheroh, EOVSA Maintenance Technician

New Hire: Computer and Data Systems Technician

Dr. Bin Chen, Postdoc (funded through NCAR Fellowship)*

Mr. Gil Jeffer, Database consultant

Dr. Gordon Hurford (UC/Berkeley), Software consultant

Dr. James McTiernan (UC/Berkeley), Software consultant

Dr. Dominic Zarro (NASA Goddard Space Flight Center), Database consultant

+ 4 NJIT Graduate students

+ 3 NJIT Undergraduate students

+1 High School Student

* We are pleased to have been successful in our bid to host Bin Chen, who received a 2-year Jack Eddy Fellowship from National Center for Atmospheric Research, to work with our group at NJIT.  He will receive his PhD from U. Virginia this month, and will join us officially in Aug. 2013.

EOVSA FY13 Planned Grant Submissions and OH (estimated)
We are writing proposals for two NASA grants, due on 17 July, 2013. 

(1) NASA (backbone) operations grant (would eliminate NJIT Personnel line item from above support budget), $160K/yr ($36K OH)

(2) NASA science grant, $120K/yr $35K OH. 

