Results

One example of the effects of the signal loss at pressure through our original fiber optic cables can be seen when comparing Barite spectra taken in the lab and taken in the deep ocean. Figure X. presents two Barite spectra. In both panels the units on the X-axis are Raman Shift (cm-1) and the units on the Y-axis are arbitrary relative intensity units. In panel B, the spectrum shown was collected with the same spectrometer at room temperature in the lab. This spectrum, in which multiple peaks are clearly visible, represents about the best we could hope to achieve. Panel B presents a Barite spectrum collected at Gorda Ridge at a depth of approximately 2700m. In this spectrum the 987 cm-1 peak is barely visible and the 457 cm-1 peak is not detectable. One way to increase the signal is to increase the accumulation time, however bottom time on the ROV is limited and very expensive, so this is not the best solution. With increased sensitivity we hope to improve the system performance at important sites such as these. 
The improvement in performance with our new oil-filled cables can be seen in Figure X. three acrylic spectra taken at different depths presented in Panel A illustrate the signal degradation as a function of depth with our original fibers. Panel B presents two acrylic spectra taken during a separate dive with our new oil-filled cables. In both cases a piece of Acrylic was mounted as close to the focal point of the laser as possible. These spectra were collected with our stand-off optic which has a long focal length, due to this fact there is also a large component of the seawater spectra as well as the Acrylic. The spectra displayed panel A and B were taken on two different ROV dives, overall differences in intensity result from multiple factors but the largest is probably the quality of focal point positioning. These differences are not important, what is really significant is the relative performance on each dive over a wide range of depths. Acrylic spectra were collected at depths of 500m and 1000m on both dives, the data set shown in panel A also contains an additional spectrum at 2000m. The majority of the signal loss occurred between 500m and 1000m, although the performance continues to degrade with depth. Although not shown in these figures, the signal does not degrade significantly between 0-500m.  The signal degradation is much less with the oil-filled cables. By comparing peak height, we estimate that with our original cables there is an approximately 70% loss in signal between 500 and 1000m. This loss is only 20% with the new oil filled cables. We still hope to achieve even better performance by optimizing cable design and manufacturing processes.
