Calibration Module Development README

This document describes the efforts made so far in developing an in-situ calibration module for the Deep Ocean Raman In-Situ Spectrometer (DORISS).

NOTE: As yet only preliminary tests have been carried out.  Full tests of the module were planned, but due to various difficulties these ROV dives were cancelled.  We should look toward planning a dedicated dive in 2006.

Overview

Tests have been carried out on three ROV dives.  Ventana dives #2733 and 2734 on Oct 5th 2006, and Tiburon dive #925 on Nov 21st 2006.  All pertinent information is contained in the folder Calibration Module Data.

MAIN FOLDER: Calibration Module Data.

Calib Module File Log.xls

This spreadsheet provides all information regarding the spectral acquisition (target, acquisition protocol etc), associated calibration files (from module used to calibrate instrument prior to deployment – intensity = tungsten lamp, wavelength = neon lamp), spectral acquisition time (in GMT for correlation to in-situ CTD data), and corresponding CTD data for in-situ conditions (depth, pressure, salinity, temperature, theta). Also given is the analog T record from inside the spectrometer housing.

NOTE:  All spectra are SUMMED over the total number of accumulations.

SUB-FOLDER: Ventana Oct 5th 

These were the first tests conducted on calibration module #1.  

In this instance the NIST glass was embedded in a small sheet of acrylic.

DORISS was fitted with the old sapphire window immersion optic.

The instrument was calibrated on-deck immeadiately prior to deployment (See sub-folder On Deck Calibration) 

In the first deployment (Dive 2733), short water spectra were acquired during descent (see sub-folder Seawater Descent).  Spectra were acquired of the calibration module and seawater at 1000m and 750m.  Seawater measurements were also made at 500m. Unfortunately, the seawater pressure pushed the immersion optic into the housing, with the result that the focal point was significantly offset from the calibration module, and there is a large water signal evident in all spectra (see sub-folder Test set 1).  

The ROV was recovered, the calibration plate was realigned, and we redeployed, acquiring good quality spectra of the calibration module and seawater at 175m, 250m, and 400m (Dive 2734, see sub-folderTest Set 2).
Oct 5th VntaCtdDer.xls

This spreadsheet is the derived CTD data for dives V2733 and V2734 (for all data see worksheet Oct 5th VntaCtdDev).

For the seawater spectra acquired (5 second total exposure) during descent, the ROV was not stopped.  The in-situ conditions have been determined by taking the two CTD data points that bracket the time of acquisition and interpolating to the mid-point of the acquisition (see worksheet SW descent).

For Test Set 1 and Test Set 2, the ROV was stationary during acquisition.  In-situ conditions are determined as the average of all data points during the full acquisition time (see worksheets Test Set 1 and Test Set 2)

SUB-FOLDER: Ventana Oct 5th / On Deck Calibration

The calibration files (.icl and .wcl) and the calibration reports are in the sub-folder Calib Oct 5th (pre-dive)

The spectral files (.drk, .hol, .spc) are the pre and post calibration spectra of the tungsten and neon lamps.  These spectra are always acquired using the same acquisition protocol to allow us to cross check instrument performance and the stability of our calibrations between lab/dives etc.

SUB-FOLDER: Ventana Oct 5th / Seawater Descent

All spectral files (.drk, .hol, .spc) relating to the short seawater spectra acquired during descent of Dive 2733.

SUB-FOLDER: Ventana Oct 5th / Test Set 1

All spectral files (.drk, .hol, .spc) relating to the spectra acquired during Test Set 1.

500m: 

Seawater only.

750m: 

Seawater, Acrylic, NIST glass

1010m: 
Seawater, Acrylic, NIST glass.

The water interference is SIGNIFCANT in this case.  In GRAMS spectral subtract, the subtraction factor is ~0.5-0.6 (when using seawater spectrum and glass spectrum acquired at the same depth, and converting to constant total accumulation time).

SUB-FOLDER: Ventana Oct 5th / Test Set 2

All spectral files (.drk, .hol, .spc) relating to the spectra acquired during Test Set 2.

175m: 

Seawater, Acrylic, NIST glass

250m: 

Seawater, Acrylic, NIST glass

400m: 

Seawater, Acrylic, NIST glass.

The water interference is minor in this case (the lowest of all three preliminary tests sets).  In GRAMS spectral subtract, the subtraction factor is ~0.05-0.09 (when using seawater spectrum and glass spectrum acquired at the same depth, and converting to constant total accumulation time).

SUB-FOLDER: Tiburon Nov 21st  

These were the first tests conducted on calibration module #2.  

In this instance, the NIST glass, a small piece of acrylic, and a small piece of polystyrene, were mounted in an aluminium holder (painted black).

DORISS was fitted with the stand-off optic.

The pre-dive calibration in this instance is from the 18th Nov (See sub-folder Calib (pre-dive)) 

Spectra were acquired of all calibration module components and of seawater at 4 depths (see sub-folders 2000m, 1000m, 500m, 200m)
Nov 21th TibrCtdDer.xls

This spreadsheet is the derived CTD data for dive T925 (for all data see worksheet Nov 21st TibrCtdDev).

For all depths the ROV was stationary during acquisition.  In-situ conditions are determined as the average of all data points during the full acquisition time (see worksheets 2000m, 1000m, 500m, 200m)

SUB-FOLDER: Tiburon Nov 21st/ Calib (pre-dive)

The calibration files (.icl and .wcl) and the calibration reports are in the sub-folder Calib (pre-dive)

SUB-FOLDERS: 
Tiburon Nov 21st/200m




Tiburon Nov 21st/500m

Tiburon Nov 21st/1000m

Tiburon Nov 21st/2000m

All spectral files (.drk, .hol, .spc) relating to the spectra acquired at each depth (NIST glass, acrylic, polystyrene, seawater).

500m: 

Seawater only.

750m: 

Seawater, Acrylic, NIST glass

1010m: 
Seawater, Acrylic, NIST glass.

The water interference is moderate in this case.  In GRAMS spectral subtract, the subtraction factor is ~0.3-0.4 (when using seawater spectrum and glass spectrum acquired at the same depth, and converting to constant total accumulation time).

SUB-FOLDER: Ventana Oct 5th / Test Set 2

All spectral files (.drk, .hol, .spc) relating to the spectra acquired during Test Set 2.

175m: 

Seawater, Acrylic, NIST glass

250m: 

Seawater, Acrylic, NIST glass

400m: 

Seawater, Acrylic, NIST glass.

The water interference is minor in this case (the lowest of all three preliminary tests sets).  In GRAMS spectral subtract, the subtraction factor is ~0.05-0.09 (when using seawater spectrum and glass spectrum acquired at the same depth, and converting to constant total accumulation time).

SUB-FOLDER: Lab Tests Sept

This folder contains spectra obtained of the NIST glass with no water interference.  Spectra have not been checked and added in to the file log yet.

SUB-FOLDER: On Deck Tests Nov

This folder contains spectra obtained of the calibration module#2 in preparation for the dedicated dive that got weathered out in November.  DORISS has the immersion optic fitted.  Most spectra obtained in water.  Not checked and added to the file log yet.

SUB-FOLDER: PS as international standard

Contains web-pages documenting use of polystyrene as a wavelength standard.

SUB-FOLDER: MATLAB

Contains matlab scripts (work in progress) for processing of data

SUB-FOLDER: NIST

Contains documents relating to the NIST Glass

