LRS Project:  Past, Present, Future

This page focuses on the engineering aspects of the LRS (DORISS) project, which are critical to obtaining good scientific data.

From last year’s LRS proposal…

2003 Goals


XYZ Positioner





milestone date: 04/01/03



-- PUP Phase I is nearly complete



-- Test dives Aug 20-21



-- Will require more time/resources for full-up 5 DOF PUP


TTL Visualization





milestone date: 12/31/03



-- Initial email contact made with Joe Slater at Kaiser



-- Will discuss during Kaiser visit (Jun 23-24)



-- No more resource time available; Can Kaiser do some of this for us?


Laser shutter






milestone date: 03/30/03



-- No progress



-- Need to install small solenoid and connect to HoloGRAMS control

2004 Goals


Liquid Core Optical Fibers (LCOF) methods and testing


New fiber optic cables 


Decrease in system size/weight

Problems encountered in 2002/2003… (and possible solutions)

· Focus motor does not work in vertical orientation

· Solution:  replace with stronger motor

· Fiber optic cables are too fragile and…

· Penetrating FO cables make installation (into housing and onto ROV) difficult

· Solution:  replace with connectorized (properly spec’ed) armored cables

· Difficult to visualize target (and location of laser spot)

· Solution:  TTL or use of PUP camera

· LRSclient program (for temp/humidity data) flaky and won’t run on Ramandesktop

· Solution:  replace sensors with PUP sensor board, and new display program

· Ramansbc can be flaky (awkward shutdown procedure)

· Solution:  upgrade operating system (embedded XP?)

· Spectrometer housing internal wiring is a rat’s nest

· Solution:  rewire?  reorganize?

· Securing optic bench inside spectrometer housing is awkward

· Solution:  replace current securing system

· Probe head is a tight fit with the immersion optic

· Solution:  replace flat endcap with deeper endcap?

This page focuses on scientific aspects of the project.

From last year’s LRS proposal…

2003 Goals


Measuring natural gas vents and hydrates in the Gulf of California



-- Successfully completed during GoC expedition


In situ measurements of bacterial mats/pore waters/etc. in Monterey Bay



-- Numerous dive opportunities during the second half of the year


Laboratory measurements



-- Variety of samples (minerals, seawater, etc.)



-- New techniques/methods (LCOF, SERS – surface enhanced Raman scattering)

2004 Goals


Analyzing hydrothermal vent fluids and minerals in situ at Cleft

Problems encountered in 2002/2003… (and possible solutions)

· Decreased sensitivity (especially at low lambda)

· Solution:  optical bench realignment (June 2003)

· Difficulty positioning to obtain good spectra

· Solution:  PUP (August 2003)

· Difficulty maintaining high laser power

· Solution:  new laser injected (completed)

· Tendency to melt hydrates 

· Solution:  laser shutter (or attenutator)

· Calibration shifts with slit movement

· Solution:  securing of slit focus mechanism

· Solution:  testing of slit movement effects on calibration in the lab

· Difficulty interpreting data during dives

· Solution:  lab work on expected targets to create a database of spectra
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