2005 Proposal Form – Internal-Only Projects

Submission Deadlines:  Phase I – August 30th, Phase II – October 4th.

	Project Number:
	600045 (900531)


	Project Start: Jan 1,
	2004
	Project Duration (in years):
	2
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	Research
	Infrastructure
	Education


Project Manager/PI:  E. Peltzer / 








Peter Brewer

Project Title:  DORISS/PUP
1) ABSTRACT (new and continuing projects)

This project is scheduled to transition from engineering development to science

deployment with engineering assistance. The team responsible for this effort has been

very successful, and we have a strong desire to maintain the essential creative elements

and to continue to advance skills. By the end of 2004 we should have in place key new

features of the DORISS/PUP system, and have successfully executed field programs at

both Gorda Ridge, and Hydrate Ridge. Sheri White will continue with us through

collegial affiliation after moving to WHOI. The project goals proposed for 2005 are:

1) Complete analysis of field results. MBARI has made a substantial investment in

Raman based field work at both hydrothermal and hydrate exposure sites. We need to

complete and publish analysis of data recovered. We have recently explored the use of

powerful chemometric software techniques for extraction of information from the spectra

obtained. The desire is to continue with engineering team participation in field studies

and further the by engineering understanding regarding science applications 

                             [I’m not really sure what you mean here] 

(veryimportant to other areas of this program).

2) Further engineering development. The current prototype system is the end result of

compromises and lessons learned. New components ordered as part of 2004 (a high 

sensitivity smaller probe head, new laser, plus others) need installation and testing. The priority is

to provide weight/size reduction along with greater sensitivity making DORISS a system

that could be generally used by the larger oceanographic community. We wish to jointly

research these possibilities and make progress in these areas.

3) Laboratory development program. During the development/construction phase the

instrument has rarely been in a stable configuration and available for sustained laboratory

use. We have early evidence of spectroscopic detection of the oceanic CO2 system

components, and this would be an extraordinary breakthrough for ocean geochemistry. If

we modify the system to higher power and/or extend path length then very novel work

can be done in a laboratory setting. Further technical research and creative design has

potential for achieving this.

4) Instrumentation Development for Pore Waters. Sulfate ion is a readily Raman

detectable signal in sea water Sulfate gradients in pore water are a powerful diagnostic of

the depth of the methane boundary below. We request engineering time to develop a
novel pore water sensing capability by adding a small piston and filter arrangement to the

insertion probe. This is a demanding technical challenge.

5) Design Concept for an AUV supported Raman. We have had an inquiry from ONR

asking whether an AUV Raman system could be devised for non-invasive sensing of

objects on the ocean floor. This would require very considerable development skill, but it

is possible in concept. We propose to have further discussions with ONR (including

relevant technical staff at MBARI in reviews and as advisors) along with deeper research

into possibilities for the development of this concept and 2005 presentation to ONR.
2) PROPOSAL

a) The problem addressed (new projects only)

b) Approach to the problem (new and continuing projects)
Status of project

The PUP and DORISS system have had an excellent year with most of the goals achieved. The number of resources, as outlined at the beginning of the year, would not be sufficient to complete everything proposed from for the 2004 year. With direction from management the team set out and completed the items agreed to. The only exception was the status of some components from the vendors. Vendor availability for some components was approximately 6 months later than had been quoted. This in turn delayed efforts to install those new components, particularly since the final deliverables were not specific in size and weight (ANDOR camera being the most difficult to get details of with the vendor intellectual property issues going through a third party - KOSI). Those issues have been addressed, we did receive enough information to make decisions and proceed with the stated purchases per plan. We are now reassessing manpower availability and determining what we can accomplish this year and what we would like to support for the first part of next year. 

Results to date

   [Enter text here]   
Publications (from the last 5 years)

   [Enter text here]   
Plans for 2005

Engineering/technology development

The desired goal is to make DORISS and PUP more user friendly and available to a wider community. To accomplish this size and weight reductions are required. Demand from collaborators is high but currently the approach taken as a proof of concept limits operations on even our own ROV systems. The plan is to do the following simple integrations, based on the purchases of new components being delivered in December of 2004 (per vendor commitment). The tasks outlined in detail here are carryovers from the plans of 2004 with the exception of a small experiment by Bill Kirkwood and Rachel Dunk. 

A) Purchase a new smaller off-the-shelf housing for the new probe head.  Modify the end cap for fiber optic connectors and the immersion optic. 

B) Complete new FO cable work from 2004. Build up new units and spares (predominantly tech assistance to do this per engineering instruction) [I thought the plan was to purchase FO cable to get away from the crappy ones we have now.]
C) Integrate smaller Raman components into a smaller housing (design and fab intended to take place in 2004)

D) Purchase remote control module from Coherent, allows for remote operation of the laser so that the power can be adjusted and turned on and off during deployement it can be turned on once deployed versus turning on prior. Safer mode and allows for better baseline spectra acquisition in situ (easy installation, should be purchased in 2004).

E) New brackets for housing to mount in drawer, and for some internal components. Limited ME time as oversight and mostly ME Tech to execute drawings and build. 

F) We will eliminate the last 2 axes for PUP at this time. This is due to the reduction of DORISS in weight and size which would be taken advantage of for PUP. [I’m not sure what you are saying here.  I think you are saying that we are putting further PUP developments on hold until a smaller, lighter DORISS is completed.  PUP can be smaller if the DORISS probe head is smaller; and if DORISS is lighter, PUP weight isn’t as big an issue.]  Currently PUP has reached the limitations of the Tiburon arm for deployment, Ventana is fine, but no additional weight will be added. Any future development of PUP will be proposed as a separate project. 

G) ONR has asked for input on using Raman techniques for use on platforms for a variety of applications. Rachel Dunk will work with Bill Kirkwood on analysis of a data regarding stability of the laser and laser focus depth of field to develop an algorithm that outlines this relationship. It is envisioned that a simple apparatus on the ROV arm could simulate vehicle instability (based on a forcing function from a small controller) which would quickly yield the required data. Predominantly technician time to assemble and lab test a simple vibration stage. 

Field programs

A) Science in the early year [This will be Greenhouse Gases work, I assume.]
B) Engineering test dive of the newly integrated components (delayed until late summer or early fall so that science dives are not impacted - also allows for limited engineering time availability to not be a driver) - 1 mob day, 2 dive days. 

C) Stability testing for algorithm development. 1 day mob, 2 days diving (or in test tank) [Don’t offer the test tank as a option, we can use the dive for other things if you end up doing the work in the test tank ] timing is flexible but later in the year is probably the easiest to meet since this is a low level of effort program for this year. 

Data reduction and analysis

A)

B) Rachel and Bill will analyze data from stability testing and publish accordingly. This is also intended to lead into a ONR proposal based on favorable results. 

Significant changes from previous project proposal (continuing projects only)

None 

c) Specific deliverables (new and continuing projects)

   [Enter text here]   
d) Project team (new and continuing projects)

Peter Brewer - PI

Ed Peltzer - PM 

Bill Kirkwood - Work with Post Doc and for some ME work 

Peter Walz - Science Tech

Rachel Dunk - Post Doc

Alana Sherman - EE (to oversee new integration and do field trials)

Richard Henthorn - SE (to oversee new integration and do field trials)

Farley Shane - ME (continuation if in 2004 Farley helps with the new housing) 

e) Project lab space (new and continuing projects)

Same space in Bldg A is sufficient, no other space requirements requested. 

3) BUDGET JUSTIFICATION (new and continuing projects)
Stability Mechanism Experiment (as outlined): 

Pressure bottle - $500.00

Single board computer - $1000.00 

Motor controllers (3) - $1500.00

3 motors (hydraulic ?) - $1500.00 

Cabling and Connectors - $2000.00 

Misc (DAQ materials and expendables) - $2000.00 

4) MILESTONES (new and continuing projects)

	
	Milestone 1
	Milestone 2
	Milestone 3
	Milestone 4
	Milestone 5
	Total Resources
 for each resource category for all milestones listed here

	Milestone Date
	1st Qtr 2005
	2nd qtr 2005
	3rd qtr 2005 
	4th qtr 2005
	4th qtr 2005 
	

	Milestone Description
	Field Experiment 1
	Integrate new components
	Test new components
	Field Experiment 2
	Stability Testing
	

	EE
	2
	10
	3
	2
	5
	22

	SE
	2
	10
	3
	2
	10
	32

	ME
	0
	10
	3
	2
	7
	22

	Machine Shop
	2
	20
	3
	2
	10
	37


� This number should be the same number you entered on the resource requests for this particular resource.





