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Application 
Use 12 pt font.  Not to exceed 5 pages  

 
 
1.  Describe proposed project including anticipated outcomes and relevance to the field. 
 
A new fluid mechanics experiment was initiated at CSUSM in the Fall of 2009. (See former 
2008-09 CSUSM UPD grant “Support for a New Laboratory Apparatus for Research with 
Rotating Fluids”). This experiment is expected to yield data on the transition to turbulence in a 
little-studied flow regime, one that is of great interest to the greater fluid dynamics community, 
with application to turbo-machinery as well as astrophysics. Basic imaging data will be used as 
an initial turbulence diagnostic until a laser-based velocity diagnostic can be obtained (likely 
through external grants; its cost is > 30k). Torque data is complementary to the initial imaging 
data and will allow for an integrated measure of the turbulent transport, which is an important 
physical measure that allows for a more straightforward comparison with the results from 
previous experimental studies.  
 
Thus this project seeks support for the purchase of a high-resolution torque meter and its 
associated electronic components. It also seeks support to employ an undergraduate student (or 
former student) for laboratory assistance in this project. Torque data will surely increase the 
extent and impact of the initial experimental results from the new rotating fluid apparatus. In 
addition to being an essential part of a manuscript that will be submitted to a peer-reviewed 
journal (expected October 2010), the torque data will be presented at the 63rd annual meeting of 
the American Physical Society (APS) Division of Fluid Dynamics (November 2010) in Long 
Beach, CA. Registration fees for the faculty member and student are requested to attend this 
national-level conference.  
 
 
 
        
2. Detailed description of the components/activities. 
 
A suitable torque sensor has been found and it is an off-the-shelf item with possible next-day 
delivery. The sensor and its related electronic components may thus be obtained and installed 
onto the rotating fluid apparatus in short order. Thereafter the sensor will be calibrated and 
thoroughly benchmarked with results from various well-known experimental regimes. 
Afterwards, the sensor will be utilized in new turbulent regimes, ones that are the focus of the 
faculty member’s new experimental program in fluid dynamics (based at the Applied 
Hydrodynamics and Plasma Physics Laboratory [AHPPL] at CSUSM). Torque results will be 
compared extensively with complementary imaging results, with both streams of data being 
synthesized to form a coherent picture of the pertinent physics.  
 
A student (or former student – the Physics Department has a few physics majors graduating in 
the spring, i.e. before the start date of the proposed project) will be involved in the installation 
and calibration of the torque sensor, as well as with aspects of its data (obtaining, reducing, 
analyzing). The student will also present a poster at the 2010 APS-DFD conference, while the 
faculty member will give an oral presentation. Both the faculty member and student will appear 
as authors on at least one manuscript containing the torque sensor data. 
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3.  Provide a timeline for each phase and/or activity: 
 
Early-mid July: Purchase and install torque sensor onto AHPPL rotating fluid experiment 
 
 
Mid-late July: Benchmark torque sensor; comparing with well-known experimental regimes      
 
 
Early- mid August: Obtain torque data for novel (publishable) experimental regimes 
 
 
October 2010: Manuscript containing torque data submitted for publication  
 
 
November 2010: Torque data presented at the 63rd meeting of the APS Division of Fluid 
Mechanics (Long Beach, CA, November 21-23, 2010).  
 
 
4.   Description of how the project will enhance the applicant’s professional growth. (If 
applicable, student’s roles should be clearly stated and how the student’s involvement 
promotes the faculty member’s professional development.  If applicable, the role and 
professional growth of each faculty member in a multiple member application should be 
clearly defined). 

 
The new CSUSM Applied Hydrodynamics and Plasma Physics Laboratory (AHPPL) is at a 
critical phase of development. The first data from its first experimental apparatus, a rotating fluid 
experiment, is expected in early 2010. This initial data will be obtained by imaging turbulent 
flow regimes. Torque data will add a complementary aspect to this initial optical data and will 
enhance the impact that the first upcoming manuscript (based on the new experiment) has to the 
field. Professional growth is promoted through the developmental knowledge gained through 
obtaining new modes of data (here torque data), and by preparing for and participating in 
professional conferences; in particular, through the participation and feedback inherent to 
modern scientific presentation and dialogue, which includes raising the scientific community’s 
awareness of contributions from the faculty member’s new research program at CSUSM.   

 
In having a student (or former student) assistant, the faculty applicant may spend less time on the 
more mundane and repetitive aspects of diagnostic installation/calibration, and focus more on 
synthesis activities such as data analysis and writing. This will cause an overall acceleration of 
the research program, and allows for the applicant to more quickly assess the state and needed 
direction of the project. In becoming proficient in this hands-on laboratory work, and with the 
process of scientific research and dissemination in general, the student will also surely benefit; 
but to be sure, the student’s role in this project is to support the research program of the faculty 
member.  
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5.   Budget statement and justification.  (If applying for assigned time ($1,750/unit), explain 
how the assigned time will fit into a plan for completion of project.  Include detailed 
justification for expenses.  Please note assigned time available only for Spring 2011). 

     

 
 

Budget Statement  
 

BUDGETARY NOTES: Only activities between July 1, 2010, and June 30, 2011 may be 
funded, expenditures must follow campus compensation/procurement/travel procedures 
and deadlines.   

 
. 

$ 

     

 Lodging 
 
$ 

     

 Air 
 
$ 

     

  Mileage* 
 
$ 

     

  Per Diem 
 
$ 500  Other 

Travel: Justification for expense required.  Provide detail: air, hotel, 
mileage, etc. State the number of days you will be traveling. 
 
Faculty member and student will attend the APS-DFD conference 
for at least one day. It is being held in Long Beach, CA, and only 
registration costs are being requested: 340 for faculty and 160 for 
students. 

 
$ 1189: for torque sensor 
diagnostic and related 
electronic components 
 
$ 104: tax 
 
$ 20: shipping (est.) 
 

Supplies and Equipment: (include shipping, tax, 20% library 
processing fees, etc.)   Justification for expense required. 
 
Please see attached email quote (from Transducer Techniques) 

 
$ 2940 
  
(= $10.50/hr x 35 
hrs/week x 8 weeks) 
 

Student Assistants: Please check with Human Resources for the 
most current rate for student assistants. Justification for expense 
required. 

     

 
 

$ 

     

 
 
 

Faculty Assigned Time:     ($1750 unit)  Spring only. 

     

 

$ 

     

 
 
$ 

     

 
 
$ 

     

 
 

Other: Itemize and justify expense. 

     

 
 
 

$ 4753 
 Total Budget Request: Please copy your total to the first page 

where indicated. 

 
*Defensive Driving training must be completed. 
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Biographical Sketch for:  Michael J. Burin 
 
 
Professional Preparation 
 

Undergraduate Institution(s) Major Degree & Year 
Humboldt State University, CA Physical 

Science 
B.S. 1994 

Graduate Institution(s) Major Degree & Year 
San Diego State University 
 
UC San Diego 
 

Astronomy 
 
Engineering 
Physics 

M.S. 1998 
 
Ph. D. 2003 

Postdoctoral Institution(s) Area Inclusive Dates (years) 
Princeton University  
 
 

Experimental 
fluid 
mechanics and 
magneto-
hydrodynamics 

2003 - 2006 

Appointments 
 
Assistant Professor, Department of Physics, California State University San Marcos 
2007 - current 
 
Visiting Professor, Department of Physics and Astronomy, Pomona College 
2006 - 2007 
 
Research Associate, Astrophysical Sciences and Plasma Physics Laboratory, Princeton University 
2003 - 2006 

 
 
Publications 
 
5 publications most closely related to the proposed project: 
 
Burin, M.J., Ji, H., Schartman, E. “Local Measurements of Turbulent Angular Momentum Transport in 
Circular Couette Flow”, Exp. Fluids, published online October 15 2009 (print info TBD). 
 
Schartman, E., Ji, H., Burin, M.J. “Development of a Couette-Taylor Flow Device with Active Minimization 
of Secondary Circulation”, Review of Scientific Instruments 80, 2009, p. 024501   
 
Burin, M.J., Schartman, E., Ji, H., “Studies of Turbulent Angular Momentum Transport in Taylor-Couette 
Flow via 2D Laser Doppler Velocimetry”, J. of Physics: Conf. Series 137, 2008, p. 012020 
 
Ji, H., Burin, M.J., Schartman, E., Goodman, J. “Hydrodynamic Turbulence Cannot Transport Angular 
Momentum Effectively in Astrophysical Disks”, Nature 444, 16 November 2006, p. 343. 
 
Burin, M.J., Ji, H., Schartman, E., Cutler, R., Heitzenroeder, P., Liu, W., Morris, L., Raftopolous, S., 
“Reduction of Ekman Circulation within Taylor-Couette Flow”, Exp. Fluids 40, 2006, p. 962.  
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5 other significant publications: 
 
White, A.E., Zweben, S.J., Burin, M.J., Carter, T.A., Hahm, T.S., Krommes, J. and Maqueda, R.J. 
“Bispectral Analysis of Low to High-Confinement Mode Transitions in the National Spherical Torus 
Experiment”, Phys. Plasmas 13, 2006, p. 072301-1. 
 
Burin, M.J., Tynan, G.R., Holland, C., Antar, G.Y., Crocker, N. A. “On the Transition to Drift Wave 
Turbulence”, Phys. Plasmas 12, 2005, p. 052320-1. 

 
Tynan, G.R., Burin, M.J., Holland, C., Antar, G.Y., Crocker, N. “Radially Sheared Azimuthal Flows and 
Turbulent Transport in a Cylindrical Plasma”, Phys. Plasmas 11, 2004, p. 5195. 
 
Holland, C., Tynan, G.R., Diamond, P.H., Moyer, R.A., Burin, M.J. “Evidence for Reynolds-Stress Driven 
Shear Flows using Bispectral Analysis: Theory and Experiment”, Plasma Physics and Controlled Fusion 
44, 2002, p. A453.   
 
Moyer, R.A., Tynan, G.R., Holland, C., Burin, M.J. “Increased Nonlinear Coupling between Turbulence 
and Low-Frequency Fluctuations at the L-H Transition”, Phys. Rev. Letters 87, 2001, p.135001-1.  
 
 
Synergistic Activities 
 
 
Faculty Mentor with the CSUSM Faculty Mentor Program (2010 – current) 
 
Developed joint astronomical observing laboratory with UCSD for CSUSM undergraduate students (2010) 
 
Lead local organizer for fortnightly ‘Frontiers in Science’ research seminar program that is jointly hosted 
by CSUSM and UCSD (Fall 2008 – current) 
 
Undergraduate Research Mentor for RISE (Research Initiative for Scientific Enhancement) and LAMP 
(Louis Stokes for Minority Participation) scholarship students at CSUSM (Summer 2009)  
 
Gave invited popular talk at local amateur astronomy association (Oceanside Photo & Telescope 
Astronomical Society), “Stars: through the telescope and into the lab”, May 10th 2008 
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Subject: Plug and Play System 
Date: Friday, January 29, 2010 10:36 AM 
From: davek@transducertechniques.com 
To: "Michael J. Burin" <mburin@csusm.edu> 
 

Michael, 
Here is the informaIon you requested. Please contact me if I can be of addiIonal assistance. 
Thank you, Dave. 
 
1 TRT‐50                ReaIon Torque Sensor                   $607.50ea 
1 CAL‐TEDS              Plug and Play OpIon                    $55.00ea 
1 DPM‐3         Smart Plug and Play Meter               $355.50ea 
1 DPM‐3‐OPT‐T           RS232 Output OpIon                     $79.20ea 
1 DPM‐3‐RJ11AD9 RS232 MaIng Cable Assembly             $31.50ea 
1 DPM‐3‐AD9             9 Pin Connector Adaptor                 $40.50ea 
1 DPM‐3‐PC6             6[ Power Cord Assembly         $19.80ea 
 
 
 
 
Best Regards, 
 
Dave Kelly 
Transducer Techniques Inc. 
42480 Rio Nedo 
Temecula, CA  92590 
ph.(951) 719‐3965 
fax (951) 719‐3900 
davek@transducertechniques.com 
www.transducertechniques.com 
 
 
 


